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compAS RN REQME aBlolé MR adthvitl BF ELGORMAS, P& Rample, in one variant,
nonhemat opoi eti ¢ cell inproves imrune function in the

increasgeing laﬂloglabh agtitity qfshegyénkinsrexpade & popylation @A Bsmgjoraigdic cells. In
a fuRh@hOGirE thr@aﬁdg\ﬂﬁé MOB&IC&IQ@U@W &Kﬁé@n&mwﬂ&dﬁ Q%oﬁiﬁé‘[lon of T
popul ation ex Vi vo. further aspect, 1ncreasing
t he bi ol ogi cal act|V|ty of5the cyt oki ne expands the
cell population in vivo.



[0013] A nethod for preventing or treating neoplastic
di sease in a mammal i an subject is provided conprising
W@e79BeEri ng an anti body capabl e of bi ndi ng BCT/US2007/062361
cytokine to the manmal i an subject in an anount
effective to reduce or elimnate the neoplastic
cellg Bsesls @r DIK ¢olls.or @ gembinption thereefr diemfusther variegtuincesasieg the

blolgggal Q&R@%%ﬂﬂe%ﬂgﬁq% %%@anhpébgd? %ellsbalda C,*Dil+ qqggdlét%itcﬁfgs milfl another

%p&&mkﬁﬂmmgﬂmﬂmﬂmnpﬁ@ﬂHMyBﬁdwnamhmﬂeﬁmmﬂh@DSCBnﬁbl@@sﬁmhm
aspecg rrtgq)cllreea)a(1I D¢ btloqo aggl Iac?t?v?t& é)\fwt my{n K1l er angs [s fn a further

nIS |on e cy okl ne
aspat) incbeslyig errtpdlexcdl @ctivh@ offehiTegdok fid espunﬂecm Theguniedriogls and

urt her. co S CO exing the cytokipe with its .
blodky AR TR bl RO SRE A P biplghiealsivity of the
cytoREH¥IeRpHUERATRIT LAR o WeBlohyTELEK! S ddenbiREEPthefeof OIMPIVaXant of the
to the mamal i an subject. In one aspect, the

methagh BcTeaHAg the hiqlesiey a<tisHp Pf @Pﬁbm&ﬁfe#&ls 86HPF Jrintsrferppgon a non-
henﬁbbb&'éﬁé‘@ellﬁ%ﬁﬁz%@ﬁmﬁﬁﬁ%ﬁo‘ﬁbﬂ ¢h tﬁ@ mafmnP@ES L@fechi Iﬂ%othé} aspect,

t oki ne. The cytoki ne includes, but is not
1ncr|:a,smgtt piplegicgllactivity|qf tlpe cyfqking expandg the|cE].1 6opulation ex pivo.dn a further

aspécjr nlc%almlné H%]eg”r‘?ﬂ’é'?)% gctl\Jlté of éxe CHQKE% ex%a%ﬁft&hc%l%c%ﬁ% 8&12?75\11\/0.

Th éﬂﬂiét haédnéthed foeprepentwi detcdtiog neaptastadiseage @ a mammalian subject
is prtowod ed Qétﬁ[gr%m%?telm\érllﬁg\,}%!% Ofantah & bqggrtc%ge{bpe of, b'l\{l%nIan chr%k%ﬂattg’ th%f
mamraallaarstle edt mcxxeaﬁaumgeﬂf@evé)toohdlge oad:hrmﬁﬁtb thetngoléstit d@ease or to

i ne_expands a n .of . hemat ti.c
Pl SR O ARS H AP S s PRE Mo G pot iR o
can@g,lsbNd fuyno®fsatchb@a Gid one cLxpENRL SevkcRBPOH [§dnbRdn DT ThE method
ceIIs B cells, or NK cells, or a conbjination thereof.
furthes cqmprises FRIRPIGHRS e entifody athdhetytaking Mo ooyidagministration, and
adm@filtb¥ii gl the %ﬁoﬁlﬁ@aﬁﬁgﬁk&oﬂﬁ)l&)ﬁg%%atﬁ%ﬁn-guﬁj@étl Fh@RdthcPhtther
T regul atory cells. 'In another aspect, increasing the
ConmnéﬂS@gme@rmaélteu CvTOﬂ<yledflthtlﬁe¢y@}itn@ K?%@toéﬁfﬁfﬁﬁ@i the@ginusration, and
i
adm%ﬁétééng[th@ foﬁlﬁse é@@g%{lﬁg@%&%%ﬁlgg RAGL Hﬂm%ﬁﬁﬁlf’éd% el Iﬁ%!ne aspect,
the mgnctctmlal atipedst comipnising as Fagortibeoitho byigkluatecamn oompysmg an Fc
por“[ 1l 1Cc¥tt ! neol%ng a@? %(%lllﬁl- ECI{I(?&%%U%tSOI{Oy li clt% ﬁng IL 2, IL-3, I1L-4,
@ ocks expa ASFOR o “ noanot her’ aspec
IL-6, Nc7 eids9,ng-10hie.- 1, ol-ogiical7, Bebi, whcy ittbrférbss, gyt ulﬁmaﬁferons, IFN-a,
expands naveT cells or menory T cells, or a
IFNJoRbIfaYi on thereof. In a variant of the nethod,
' n%(ﬁ@?' e fn@@ﬁo@ !ﬁmhglg]%rgélldes%l: fn}flleléﬂngpzf blbbégﬁall activity of the cytokine.
interferons or type I nterferons on
Mamyonringsraf bpoicthofl erceaivisionedoriow esarmpimmenef\@n@mn oorchsing the

biol%%gmgﬁﬁgl&gﬁ%{ ?Fok ne eg?a%?ﬁé B@J %éf?ﬁgﬁe&dt%b%%‘?é%ﬁﬁg érté F?urther

Varmmpubraasllr[g’theklokolgwal actimityaoffthie d:}h@klnesapﬁmis a popdatessif |’Tg:ells B cells,

bi h Ki
or NI B 5GP P bt b peben SR e RGaH By PP msabickig® of
the tvhm Rﬂmtﬁexbmmﬂm T ({j&llﬁaﬂmtiflm&ﬂ T ﬁ@l{:ﬂaﬁb@ etlk. Ih an(ﬁh@\éuspﬂaeg 1ncretasmg the
. | rlr.ses m nisterin (0] an.su ec
bwl%caﬁ ﬁftgvgﬁ%é meﬁwgmﬁ REPARAS ?P?‘gF P%llfk@rf‘ y?fggﬁé@ébfwea%ng the

biol@i6hl ta&ﬁﬁgb)y tHeGToR @S lckighnds ODAT PYbIGAIN Afittht! atspecpﬁncEéagng the
interleukin-15 in the manmal j an subj ect. The nethod

biolpgipal peffvityof ﬂ@@mk}ng &Xpaney €Rdi h @eg;ylaé% Relistane Hlogks Etxnénswn of
cDd Mt &k, eH#dnBt‘h&E’asE)Qct Qnér@a[sgl%tth@ﬁl)llogfcﬁ’l acﬁzﬂfﬁﬁhé expands naive

function in the nmammali an subj ect. The can
further -6 -



conprise conplexing the interleukin-15 with the
interl eukin-15 receptor a prior to said
WQ@ew7/9s83F at i on, and adm ni stering the inter| eRki/HS287/062361

i nterl eukin-15 receptor a conplex to the mamal i an

subj ect. In one aspect of the nmethod, increasi ng ' '
T copls esmamaty oeelisforpisembineiéen @erketn 1n.8 vergangof the gethodgh¢regsgng the
biol b1l Ut BTMDE 1 RS R IAR OB LpiPhuHororc ol
impiavey ieased fh!iatibmgi thamamotalign $upjectrinhaotberasdat mapmsng the
blOlO%lFEﬁ %}f:tlxztlgf d u ¢ aogl(e%lre Ie%l)atn {1]16 c%e?%klglz %’Ibgl(%% Ith§ g ?Srﬁler aspect,
incrpgsingend lﬁollogﬁaltmcmdfyrcﬁ“ nigscytkiteagpdnde teeell iEb@latiaﬁ eased

bi 9l ogj cal actjvity can have t her apeuti c fect to .
E@w‘gi agﬂﬁﬁg?do% TPY:m%E’i“PmEgB’ﬁﬁt’Qﬁ %H‘G’Fm}aﬁfﬂ %{f?be“ is provided
whlaﬁmﬂt@i@w ARAigiste@dd to HIRCAMBMYifl saPfe&eh intel@pkRt 1 0Md an interleukin-15
resulting fromirradi ation or cytotoxic drug
recepiog qtp@ﬁ?erel@f1npr|e@_§mgm—blﬁlﬁglya1@ptl‘§érdﬁ rql@pdp‘sgtrleukln 15 in the mammalian
subjkmﬂgglqho Caq{]f(ﬁlthérrbofn ﬁséﬁﬁ%@sﬁﬂgaﬂ?es%{f@%\&%f th@l‘ht&l@% 15toa
aging In the manmal I’ a | ect urther aspect
targttroell teaimpadicamnsnb ﬁmcuomshearnmmkmwbyecmﬂ he neiot ean flutber
ta adva ced s bj 016] A .
com G e R SHREHG ™ NP BT B 1§ ioFP Bp A P i
adnﬁtﬁstﬁtlmﬂmhdhﬁﬁhs%ﬂfﬂg @t inlefeukin Y4/ Ggek GRIPTI @b@%r o. complex to the
adm ni stering an anti body capabl e of binding
margeligRispla cgt ol ons anmashe th fame@atg jlecsgasing Iﬁ’éﬁ@@ﬁ%ﬂoﬁr@éﬂledmﬁ@evéﬂﬂ'l5 to
t
ata gg{? R r&ve%%ﬁt fib @%@ﬁﬁ@@ﬁéi&ﬁ@&&%ﬁ i dé‘eug%kla
combimtidrethersofrphé Bewatdpilegi¢ahgetivite canhavbe dyeragicutiv ¢ffpet to reduce or

ellmcf%/atté) eogﬁstpc cl1§)e e}qog ilifg%t%ugglg%agé ﬁtﬁ%@éﬁ%g%%fsgl@ e{:to ot Ihrgvents its

ering I ne an
occursmm@br raafur&uda:j dit chdmed’th)lb gidalfaotitityeran banprthsescutic effect to

n he tok ne th i oki ne.rece
exP TP R SHHERCRY SET a1 B Ova R S AlSE br Rt e ce!
depl@yéroﬂemnﬁuig:ﬁ‘@rﬁ kﬂraraieanbﬁ GLPHEHxIC AR tRXtnicat, bh fomEpMaRky &kccondary

: In one aspect,.  a nonocl onal . tlbod
1mﬂ&laﬂ%§‘ﬁcgepw In45¢ RmREFAY S3h g O b RS s BEEBtn subject. Ina
furtlc® AFYetS thl Gnaddindtan BRY; éédt ARy Dl adendd@mimige %{eﬁkdldé% ac-iRJ'éﬁced age of
cyt oki ne i ncl udes, is not limted to, IL-
themamglahmwmed} L-6, IL-7, IL-9, IL-10, IL-12, IL- 15
h@(ﬁﬂ 'Ly rgélthocf ﬁ()p ’__(Janéhﬂ% g Bérﬁz[t@ﬁﬁq&éuctncé{? oﬂdlatfoﬁglﬁﬁ FBmAan
subJpqctowr_Q@lﬁe& mmprmmg@_égmmﬁeralgtﬁm@n@@d@&hpaé?btqf pindyngafcytdgnc to the
| | .
R D OOV LTS, e TRLOGK 6, BN ARy co
popeletionvintthe maimmhlleancsybjektl fee exthad dsthar gm}quisast doonplaxdng the antibody

..henmat opoi et i urt er varl i.ncre
wit] FEEHBBRE Shorde S sty HidTrRindRE s SEBo B omplex
to tlﬁoﬁii.édﬂ_lrﬁiﬂafﬁ@u@écﬁ TTK%&ifldtlSod fBrtE@hbﬁlprl@:B chiplegihg the cotokime with its
0 Ilnation t re er varl
eyl R el e darii g b e S sk iok G 5 et Tepeptor
cormpk It thd Mehnfehditin Tutj &EUInAIne aype6eh hidnodiShaRLBEY casPRGz an Fc
i ncreasing the bi oI ogi cal activi ti; of the cytokine

rt&tlp)&ﬁ%wb@s jecypteiqonyrising ag Fe pertipe pings fodbe cyt@w&f‘r esicigkine
inclhd¥e, thik %'n%gluﬁﬁéd dcilViity af-31ines ¢yioKi WQL@(ﬁaﬁ‘GJSILCf@A'IL 15, 1L-17,
cells. I'n a further ‘aspéct, increasing the biol ogical
IL-Zdetypwi n@erﬁfomhepwumwfm@lsebwbmd@mIFN-ryeguI atory
cell s and bl ocks expansion of CD8+ T cells. In another
aspect, increasing the biological activity of the
cyt oki ne expands nave 7



T cells or nenory T cells, or a conbination thereof.
In a further aspect, increasing the biologica
wW@ea7e936y3 of the cytoki ne can expand the NK cePCT/US2007/062361
popul ati on or can expand the B cell population. In a
further aspect, a therapeutic effect of a cytokine
ani9Maty Tb@mplhe& fusthar prajpidener meigatitgpobielogtsalastivity of the cytokine.
MarySaR§E ¥f ¢ 55 ARG ’Jf%te%?foﬁ%d. ok %Jéﬁmﬁe% B 6id ARafCRMe i ne
omirradiation oXl c drug ‘treatment, or
biolpgwatactymcyrof ﬁewtmﬁmwmamﬂmmmpeﬂaiﬁoh eﬁquaitcrpot'dtie cetboim b ifiather
Var1%lﬁé¥1 Jtlgr%%lsmgotp ? otgnzg{ac Vi :Cfteﬂ)%ep rn?eia %Igg Celt E)%B g%tg # ’[Ccells B cells,
or I\HQ(caﬂls M2 a cbﬁhbﬁuaiﬁd\if f,lhlStede aspether waﬁﬁ:ﬂt,ela&‘eisglgttheblologlcal act1v1ty of
l.ogi ca t: t oki ne ands, the ce
the Sithirapoi bt fuastls TR TesteDa:onn Srabregg sreasing the
blolbglseatabtﬁgtyloﬁﬁlﬁQSdoﬁﬂﬁ edpameaspri 1 calsMBramtth@nsgidljiRedasihg the
provi ded caonprising adm nistering an anti body capabl e

blolaglcaé RAiNQE decytobior serands the  Frasalt aaﬁ#ﬂgwf@et incpagipg the
biolSTBH AL tived foe el YR K@ ckSAUEEDAT T 8lduikdat&Istah€ bloBEE&HARIS of

i sease Or to prevent its occurrence or recurrence.
CDgrHlecatst Wadothgy an@ﬁ inepgsinigdbabielomerlexiivity afties unkittspapands naive
T ceWs Bpm%B lg/cly Ee(i)ll§ cﬁ% CBIrnlb Etlérpth&%bﬁ Iﬁ‘g%ﬂ& gs{p@&, B8easthe biological

dm nistéring the cytokine antibody conplex to t
actlwamfalhq @roksnelyjor expand e Mg céibpbpiulativiner cao orpmid shesB cell population.
In a%tr?rt oelr e)f)lec QI% ér:n i egf% eo{ g“g)%tgkll ! %t%égr%f(l:(olnq e c%(r:leu%%liog(@
henﬂ’gob@léllcﬂﬁﬂla’yct@kﬂyrfﬁ)rﬂi Baepbpoictic @Bi]b Hqﬂetioﬁ rctshmng‘@msml’ﬂaalﬁtlon or

ubject. In furt her aspect he a t bod
ey et B R BRI PR M ER TSR G g amalien subject
In af@hgHlapeed inthdabing the LiREQR dtivits oﬁﬂlﬁ’lcﬁﬂoﬁffne EQniM thB c@l population
vaccine to increase an_inmune response and to enhance

ex Wygckhi bt prresle iferepsing s bipdasacat actlé(lt}'reﬁ@e cypkine grengghs cell
pop&IRH #$HBY an Fc portion binds to the cytokine. The
cyt oki ne includes, but is not limted to, IL- 1, IL-2,
| L{&P18] | Agnethed fgr pqe}ien']zmg pLU@iting [nfaqhiouy ci_lse;gga 1n|a|1na_pgnahan subject is
kikin fn%REink ah B Bic of ¥R k% tEhO AR mmali
oot im0 UGB OGP i
subquctdlw hldasomm efféatige wasdurg oaclivhiohte icoafectps idistasy ootfo nrmm its
t oki ne, (y arl%ld% . the method are envi ed.
occ ence or récyrrenc ¢ e u com r1S¢s conipleximg the nt?‘qo with the
or “exanpl e, in one var I ant, creasing the b gi'cal
cytodmtelp!mot np s@Ifd atﬂmmmli;ahmklanda acﬂmpmredlag ﬂleplymkimtannifodgfcomplex to the

n a furthervaria cre
manga e OB Feiepd G e BB s ¥ eytokine
reccp@p yh@dtb @R a@fnnﬂfstfhﬁbh <Sand Bdlﬁﬁislteﬁrmg @tic cNK)kﬁ%y dy(i).klr@ frec@ptor complex to
conblnat n ther In a further variant, increasing

the pRRMB|iY) YgicEaln ag ThGT $spegifthe pIDEGY BNHEVRKIpHERIY R Iep THy an
antib&lyl & FlidelAplbxé POk AL REMt&raS AdninkRrANAINETacdfP R herease an
inCreasSing the biological activity of the cytokine
imngiep sspISCmBlto prlkare gaccing efficagr tThepe wepréct Mojastonalaatibryly
. ‘ _
com%]fgslI g h@#ﬁ&rﬁ% tr)lﬁﬁst tb ¥ihd cétc%fme t:ﬁ"le E%Bﬁhé Hl%lu@éso @ﬁ'tqfn&%i'itea to, IL

er aspe i ncreasl ng ogi cal

1, et ilvi, tly ~4oiL-6.HE- e Yit-OKiLnH), Expanis! SCIMW TLTZégiupfaI ipteyferons, type I

inted JI ng Eﬁpan5|on of CD8+ T cells. In another
a%B |nc Slng the bi ol ogi cal activity of the
c yt[ﬂIle]T e TRX Paids furteeprdvide ﬁ)ﬁ1n61fea§i@ml$1)ﬂo'§1061&lchslty &fthécytokine.
conmbi natjon thereof. In a variant of the nethod,

Manynapigny P#fge PO ks GyiSIeard. JOF CYARRIC- §f ORe gt mereasing the

biolbgit2 LERIQRS tHelcylo¥ R ek and 4 BSPuBRIBR S Bdtaopoictic cells. In a further
non- hemat opoi eti c ce

-8 -



I mproves imune function in the mammal i an subject. In

a further aspect, increasing the biological activity
w@Roorlesedy/t oki ne expands the natural killer ceP€T/US2007/062361

popul ati on or expands the B cell popul ation. BRI EF

DESCRI PTI ON OF THE DRAW NGS [ 0020] Figures |IA and IB
varighoncrsasinathabiobgicaf actigimoeithphisriongpreardvr)poppaiond(T eslls, B cells,

]\g{]ce ls 5% ‘oﬁlat%onoﬁlflje{;‘f' ﬁl ?{TR]P‘ZR&J H%h, %éskﬂ%d[}{? blkg)%%::lf act1v1ty of

erati on
the cymohlmep:omsb ans” IILceﬂs ard (4" Dregmlam artlal In andthdyasyect, increasing the
blolg lc%l ﬁlétl ivity %lfIF h?ﬁ? girrlla eg%atngs 8D§f£\ ?%gnggfru?tﬁeq aﬁéelc %clre\é%gg;the
blola_glca& labtdvityrof ‘the\c@tobyle axg@obCDat T osilsofn d furtRerasgbct, hncz?easmg the

cl onal ti b F s 4A an
bwleﬁl&éﬁ Petaityof Mg&flg%éf)ﬁsjf? ufafors g1 aﬂdhg HSCrgtgion of
CD&Nt ¢dNedih meirpt ;ﬁqs@ﬁ ih&edsaipGRd tiolgiehl Ay &F thWZokie MPands naive
cells and is |L-15-i ndegendent [ 0024] Fi %ur es 5A and
T callgos MEHORT beSLs i acPBRINgRoNperepsg 4N 6@?’11%“ piohg methogy ingreasing the

159894 FApE I hRdy by@% @SintefFeiboh Qﬁh IEI8
bio %@a@ l:tgntg 205%% u%eeé&%@ 3@% nfe eﬁé) ¥9n 5 é?lgit%%?/?éﬂﬂé ck

1mp§>efﬁfe1@tmw f@ltqﬁmy lmattlf: pwmetalim @1@1 qct dn @'imt@r bs}pe@ﬂ inpispsang the

bloléé'l !:tk'w% X‘?G{;%% %@lexﬁa@hggg ‘ﬂ% u&?ﬁﬂ%@&%ﬁi ng th@o%Gc]r expands the B cell

gur es oW requir nts for
popslafignul ating MP CD8+ cells with IL-2/1L-2 nonocl onal
anti body conpl exes in vivo. [0027] Figures 8A, 8B, 8C,

cyt OEI newéﬁaﬁ £ sikaWiIRRld stimulation by

oclon anti body conpl exes. [0028] Flgures
9A[6R4] 9Blgstmmﬁ$6Bshm atirgdiBGon df-r@enmpy pladnotyat (MP) CDS8' cells in

d sites on IL-2 which are
Vlvogjlylk“%cl%h?r%%mtc e anldm{ﬁ’g site of JES6-1 . [0029]

Fi QGMH&}S E@&reﬁ]ﬂlcﬁz@r@lﬁ@&ﬁoﬁfeﬁ ot DB cdllk #2¥itd inZesponse to 1L-2 or IL-
clona nti body conplexes in vitro.[0030] Figures
zmTIO Oﬁﬁlc?nﬂ}{)%g’ how i njecting a mixture of S4B6 and

J Eﬁﬁm] I Ergare@rgnpglk amnaly cesﬁb{w hodtasclbttfeks am@l@h bf BrPaint @ftigen
.cells and CD4+ CD25+ cel?

(Agﬁﬁlﬁ‘ﬁﬁﬁéén@l%&’ QP& TzalgKate ﬂ?wwosnb@am%%r% @dé]i“ 2 rngnz)clonal

antibgyocl onal antibody are |ess efficient than whole IL-2
nonocl onal anti body. g0032] Figure 13 shows |L-2/1L-2
moh¥2Bbn Bigueps tAsed ¢ Bebempt rrbkragion o5 CHA T celkrie Iy-2fpr2emonoclonal

et B RO pl s larech TRTRREPCIbYPe M BUSHR i 3 GRS
14 BO@HbwFigurez SAland FBohoe hominéﬁtratamtqf BHRIGDE omblls exILe -2

mordelohfilaffiiddy HRPHES il 15§ hbes IV RLQRIERLs I N the thynus.

[0025] Figures 6A, 6B, 6C, 6D, and 6E show selective stimulation of T cell subsets by
different IL-2/IL-2 monoclonal antibody complexes.

[0026] Figures 7A, 7B, 7C, and 7D show requirements for stimulating MP CD8" cells
with IL-2/IL-2 monoclonal antibody complexes in vivo.

[0027] Figures 8A, 8B, 8C, and 8D show features of T cell stimulation by
cytokine/monoclonal antibody complexes.

[0028] Figures 9A and 9B show JES6-5 and S4B6 IL-2 monoclonal antibody bind to
similar sites on IL-2 which are distinct from the binding site of JES6-1.

[0029] Figures 10A and 10B show effects of IL-2/IL-2 monoclonal antibody complexes

In vitro.
-9.



[0034] Figure 15A, 15B, and 15C show IL-7/ IL-7

nmonocl onal anti body conplex can efficiently induce
whoweostedt i ¢ expansi on of nave T cells. [0035]PEi/sa0e7/062361

16 shows I L-7/ 1L-7 nonocl onal antibody conpl ex can

dri ve expansion of both naive and nenmory T cells.
[ 00WBP] FFigurce 1178 agth b1 slev petinonmatfturaat $4Bq agt JES6-1 1L-2

moﬂ@ﬁﬁﬁ!a %d}ge@‘%l&_c??&¥ﬁe§atlo§ g{"ﬂ) tff g/III @Dg{)é’egp %@H %12%{3 ?lg%(éﬁ Qells.

activity o nonocl onal ant1
[ 0([)@3]1] Figureed2A 8Ad 4218 SW(@h’()zvﬁ‘ztgnwntsa)g 1Ing nagroclonal antibody are

lesseﬁs%%lt tedh\/\fel ZmOSn%\él%n?ela %l yne in the abifity to
oneostatic pro eration of nave T cells and

t h |[&I)3(2]in Flyard i8showel - %Lﬁgrldnbelaﬁal bhtibbdpooaplconake 51gn1ﬁcantly

morg Aofen g AR B o eion Droreies 1y TG sl riiopeor MEGDEL s

| y WIBQPYF%uﬁbE ok A28 4B Gvw IL-ViTL L Bhonb8ORD hntfbogdy t&pl20hn
20C, and 20D show sol ubl e |L-15Ra augments |L-15-

efﬁ%ﬂba@%e dorlbAevelarpibia) the tBYBYS f er ation in vivo.

[ 0@ R]aFF%Hf@%AZ 148, a%a Bsc 2w ILaﬁpILZﬁQOMaﬁﬁlltM@(lﬁcomplex can
IL-1 augnent s 15- nedi at ed host | ynphocyte

efﬁcp@réllyumcbacahmmpsta[l@m]mm gfimadeXcedlhows | L- 15Ra- Fc are

c OE%@F] :) %ﬂrel 1%'09%‘}%53 'ﬂ_, lé/{}%:?:& dng% 55%&/5%)%?&%& Brivd éﬁgansmn

ObeWOhht@nénmmmmeC$h 15 i mobi |l i zed by |L-15Ra cannot
&@g%kgd upey 17> lu% b#c P?_IJF anfy IECT tp[n?olgzﬁo%gl anltl elSS géﬁi%d to for

om1so e IR "R bi
prolriblrahvé arigity ofiL- 7[/ @D441]10n5blghlz[1 en@ly aotlp2oB sh ow s u rvival

SrAVE! oS b o | TR SR B S S B A S g in the

abiltd@iosuppisi®nasastatiipralifetdtiod of ndiROP 6dl1s kth @ thisecad be SROWE using 11.-7/
stinmul ation gy | L- 15/ sl L-15-R a-Fc conpl exes in
1

IL-7 ponosionalppibedy copmieressi gure 28A, 28B, and 28C show

bl ieg _
L g S DR T L e S

mediptaslgmphiayiegmolifontigeiveriad.| y rel ates to methods for

colBLL Righas 205, b 0T D BB ShAP s B RETRSE a1
memmﬁ&mﬁ@ﬂ@ﬁ@h&wﬁﬂxsmmﬁMbﬁhngwa cytoklne and a receptor
to the cytoki ubj ect in_nee

t hd9Wdgt | %@Séﬂés@ﬁ 2#‘%\?@6@.18@11%@@1“@? T4 R é%gntlf‘élts IL-15-
medRINRAS fn?ﬁocé/feeﬁgl'lfgﬁngﬁ sease by conpl exing the

antlbody w th the cytokine prior to the
adiftHilkt Fenicol?, shaws [ latiiRols berbictig thdnd L-15Ro. in augmenting IL-15

under in vivo conditions.

[0042] Figures 23A and 23B show proliferation to IL-15 immobilized by IL-15Ra
cannot be blocked by soluble IL-15Ro.-Fc.

[0043] Figures 24A and 24B show soluble IL-2Ra. inhibits IL-2-mediated proliferation.

[0044] Figure 25A and 25B show survival of IL-15 in vitro.

[0045] Figure 26 shows human sIL-15Ra-Fc¢ enhances the response of mouse MP
CD8" cells to both mouse and human IL-15.

[0046] Figure 27 shows stimulation by IL-15/sIL-15-Ra-Fc complexes in IL-15Ro

hosts.
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cyt oki ne anti body conplex to the mammal i an subj ect..

The present invention further relates to nethods for
W@ e@anyegs di sease by conpl exi ng the cyt oki ne Ww@TUs19e7/062361

cyt oki ne receptor prior to the admnistration, and

adm ni stering the cytokine/ cytokine receptor conplex

t o [40HE] nHrgoe 280 28Bbind S8 C siowrbloblong Efdectsi afsHeliRugFe for responses
tonl mune f unﬁ;%_ilgn in a manmal i an subj ect is provided by

R RS8P i g an anti body capabl e of binding a

cyt oki ne or a cytokine conplexed with an anti body

t hereby increasing a biological activity of the

i j nmmal i an subject. A method for

DEf%ﬁ?gWgﬁ?uncti on in a mamual i an subject is

pr ¢8048F d Thy prashiit inivadtien igaigeralyaolape & ethodsdonpsatisg digeade by

cyt oki ne conpl.exed with a cytokine re tor thereby
admysteranecs GOFPQSIHP PUTISHIE 23 &PTRAdY ;?aR?P[etO% EP@W&WW&“}%’T a
compbEtiSFIRis AR aTWHRKRE tind ArddBithiad tRfcytdkeRltd B ehatinthlis€aBfoct in

state is provided in which the disease state includes,

neesherepl TstPresprtipeatieniufby et fagmethedsdardreatng dirsmtibe

congie%ﬁlgs& antiBOBOLHOHS cHbRBASRor tQthel MARNQLYLE 2HE RiBinls@Ring the
resulting fromirradi ation or cytotoxic drug treat msn%

cytolsmepniibady yowples éxibadumynalipmsnbiagef B¢ peopt ingentigg ifyrgher relates to

e g L A P SRR P S R B8, B Y ERAL PR o he
admayistokipmend Teingydrok itheely takyteokiteiena rewppir opmplenpl thx neeamalian
subi2&: Al @éthoe&‘f%?ﬁlﬁ%fwe@g i%ﬁ%ﬁ#ﬁé@n %{51{%81'6{5 g :suﬁogelréms Frovided by

réceptor a co me oving
admiinisreive; dntindbadyreapableofibarniim 4 @roksienjracytokine icompleasi with @

i ol ogi.cal activity of the.cytqgkine,. in gne aspect, ..
ot R A BN Ao HER O dioumins g SRR subiect. A
met ARSI n oSl PhrBGie, fubtign in I meé@hdaan Bbfeel ik froviled B¥administering a
cells, or a conbination thereof. A nmethod of treating.
compoii eI TIEINGAEY KNG CRRP GRS Wi Aee TSR (ashy increasing a

biola@itdl Q&Mtg%%%ﬁokﬁfe iDih Hafndlian ki &% & Witddf @ating a discase
interl eukin-2 conplexed with an anti body to a

statqrg wreaided in whish eetdisepserstéaiinglideselit is mo matad fogisaplagigriissase.
oL R0ty 2R s, S 614, RLOARELERryionr
cytotixsedog freamentes prinbecr veqoadary infimenddaticieseyeat aging. The cytokine

4 Nt er ki n- tiVity .C oxpand T I at | o
it Sl & FEhA R RO FI BRI P lSind o e
cytokreciThe cabltiye/ cetopimn eicogopmpiplatdanbs, fof ex@bte, an iaeklbskin 15/
. {ir expandi ng popul ations of CD8+ T cells and CD4+ T
intefl g5 FgPITet fplGy expandi ng popul ations of CD4+

Tr g@dopt Thy me@bl §fi%[p%\%%01%1ﬁﬂ R8N & LRadfnakBstivitet by
~cells. Hematopoietic cell expansion can be carried out
incrpagingiahiolpgicad ety T e cyekingaifmens pRACtsUBRRS 1. PoPYaED] of A

o d . I

ndB B Ol 1 B2, L37AEE R, B QY MEL
combinatiai thercofi /e ynethied nétrending h eisedic wiatchis piovilnd bhadiyinistriag an

. 1bi- ect . . | C
TR I SRS (0, ARE RLRRl, TOB QUL AN
marngrogliavistiyjedfin moetl dicreod. The arsidbdy cahde atnromatloead tintdfody. The increase

. . disease,. as descri.bed.hergein. The ingreased cyt oki .
in b’é’l‘}%l‘i?f?‘it/w%%ﬂp 18§:glgmng 1sclés|eﬁlll Eo(s &ﬁ?tg}e}nocﬁ é‘i’lseﬁetagl scmlﬁ)ec{1 ﬁerem. The
incré)e@@d,li_n]?e_trlieﬂlﬂfi-,z a@ﬁ\_fif)ll%aﬁ ekﬂaln@ apigll abpudatons, & cdllltp’ogulﬁt_ions, or NK cell
SpecitTlca , ol ogl cal . act1 |Iyo e _cyt okl ne can
POPRR NPT 20T épeﬁ‘vﬁf&@m gXI(aBEB‘PE pﬁ%\fﬂ;@nm%é@cu% A EPELFET
populations of CD8" T cells and CD4" T regulatory cells, or expanding populations of CD4" T
11 -



cells) or menory T cells (both naive CD4 T cells and

CD8 T cells), or a conbination thereof. [0051]
WO paogodweki n-2 (IL-2), a growmh factor for T PCT/US2007/062361

| ynphocytes, can al so sonetimes be inhibitory. The

present invention provides an explanation for the fact
regul#erty cglrlﬁﬁnﬁfb@@tng@np@slomcm cElctlss. iHemajopeictie céligxpensradan be

i body specific for

cardfH o e Bl S L B S TR AAE AL P oh denonst rat es

t h&@050L- 2 nmbocmfgrmﬁlttgsa {isaabd ftae atpr@»ndanifby@m&msiemﬂgsanbryltibody
capallbﬁge?orzteo?tﬁcfritgggtotcgtfeolg?l:ergl Io)g%kcl:tg l co%%: elx\éé(le Qxf\({;tg an th)l(bé)gg )t(ﬁrtnhrlﬁglahan subject
in nedupdrest. Whe bntitea odmi Heainhoﬂob}oﬂal aﬁﬁlbfﬁiyl Thinlcteag: 1m%h)10glcal activity

| exes use nmassi.ve > 1 d) .expansi on of
of cyipge Baprial PR TGADETR, fi}saa &t Fsgﬂéi# hetqin-Jbe jnesgasst fytpkine activity
can @%ﬁd T ceegspulatibs B €lifpbpiileidns CoINKK ENESopaLtati BRIy rnore spec1ﬁcally,
npl exes can be used to selectively boost aor inh

bwl%}eal RARiROf e Spiokis catherpapdnaieel &frﬂSf(mth peEat et CGH% and CDS T

cellQ'o? ﬁféﬁl%rys’r @él%%bot[l g@@@tDIheceil? idH CI@@ q’%%lls) a5t 2SR Bind8EEihBrcof.
when referri gtoameasura e val ue SUCh as an

andQ¥d]  Hnter r2a(lL-duragr¢win facserdor hmrpbreytes; eanpisgripmetgmes be
innif : TRAS AL 11“8%1% 8 ?rerFdeQ%;&ﬁa éé?os{i; fof E%O?El%{)ffb?g%a\gg? of CD8”
T cdbls 19%iPa Ancrdaecdsafec inf ecedn viahercloas! asu‘kmiywawfm fooHs?2 élﬂeZ mAD).
oL, A B A RSP S
1ncré&t‘ﬂgﬁh¢llﬁ&ldglhﬁraellﬂty|"cﬁ\p& thigingah®e theagh mgfnamnaﬁ nrmnnheycomplexes.

under ordln in the art
WhOOGHSE Ham VBT L a et s i vk B sk Bl v 100-
foldﬁf&i}ﬁﬁsh@{ &f (SDSﬁclel@éf in@Ivo &file baleBNktlct vetypisrildesDAT Desks. Thus,
herein can be used in the practice for testing of the

diffesprd cutokinpyiehody SAMPIETRs cpp BY wier &nsclpstivaly beast %mghlh%th% dggune
respBh R oHl€ 8 usBB P 8L Rt olfﬂlsga%§§tﬁﬂep' ng and claimng the
present invention, the following termnology wll be
us éePS2] O@Bmﬂeﬂnl\@boaﬁ’w@ rrpeddief e wheperefesringdg gdecaprable value such as
an aﬁlo'uﬁ@ A E\S)oIali] §u ﬁocr‘ne Qﬁ@thg 'hké Qs ﬁgaﬁl\(?orgncbﬁl asQGQiyﬁBm29‘% or
recufren ers to an anount erapeutic
+10%0 npmmdfetahb'tiﬁ‘ymwmerea)rqfatableml ‘Vco almctajﬂﬂen@p pefieratily &0.1% from
the£°| Ifo 4.N09. LI eaf ment for the dl ease aliey: 8Ly d
D e o i i e T

r a(ﬂ(ib(lﬂs] obnizss ddfienddthemageyall mchmcmi auisc@usﬁcdueﬁmsed hasm have the

s E 1R ey P Stk p Baflup aveh e mvencion

perthi@d Ud@dugiisg epithdas kid Halase tmilposy e@ﬁlﬂ’@l%htﬁlcl) EHoed ddserited herein can
be ulsgf o?llfle{ Ig‘a(!:élon) gﬁ\ée}sé{?gﬁ gﬁﬂ%gﬂeﬁ%ﬁ%g{tﬁn[ ic:) glis#eéliep ggl?etlllgi:s atng methods
are dd3&HBedInBRIn. Mdes@ing Al l@dint r%Qhe -Eeééﬁﬂ 1h§ent15n GRd foBowRE terminology
nat ur al k|IIer (NK) cel I s. "
willbegpgdf er at i on" refers to growth and expanS| on of one
or [4034f SUppoRut é‘fécg{‘f@toqub ¢ Gl nﬁnét@tﬂe%?s@@s@%?t h}ﬂe\aent its
cel Iar signal provid y a cytokine or oki ne.
occufreped r rpeugicn§ed refeis dmarcamount cfuar themaperitiy @ompmel)d tlw vgproves a patient
I a ! ed
outc%hll% %g%g‘w%%l fgpﬁﬁ.‘i& tré{ﬁl%ﬁl f‘?re tllglg g? §/tat§ e% ﬁe?li)ﬂg&c clléegg
autoumhlhse) disaase, nalt wdadtivk irddiagion @Nt{‘)emoeﬂeta@y, c[r@ﬁfE(?cjouﬁ QOytavkiamencasured
by p@ﬁ% ?egﬁ%at }Vgﬁ}a(t)a relegz}go%kolr Quep/p%ééglgtif o {mor e rolrevels, reduced

susceptibility based upon genetic profile or exposure to environmental factors.
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cyt oki nes or |ynphokines that are bound to an anti body
or to its cytokine receptor either by an electrostatic
W@ b@rgesesnt eracti on as in an anti body-anti gen BET/US2007/062361
| i gand-receptor binding interaction. The anti body
nmol ecul e can be an 1gG nol ecule or a fragnent thereof.
Thé00at i bbx;*yphorsﬂgﬁﬁnﬁ%r oarpopletienef calls lm@aswlatm uﬂdudmg but not
rti f ' C [ 0058] "Cytokine"
hml%ftée’ ]g&tng B %1411@ %@Fag%le‘t@@o#s}gt hat control many
cril@asehl “T ntlblvrahferaum =&fng erebthsndéxpaheon offmaer more sub-
popf?lXtts oenrs(r;ngfl“%tlsgl}kllrfgseélhsgﬁoln% II%?ar ?llg%lle }é?o%%c%d%&?E F())%10 eolrl mphoklne T
cell Masiferation ogepetut salkitoyoran dzvSt Sutqi‘oplﬁl%dny osTrelisainclide, Bﬁtcalﬂe not

T e e A e G MR AT TN G

chagsgt erCpbkige eftfbee Jﬁ Sor@flext"tte cpbRME/ BytolB®Iecéridh complex” refers to
differentiation, /or function of target cells

oytolpes @iclympagkines dat 649. bR tpag antiody Abie 1t§rwss>k1nﬁﬁfifﬁ@0%maler by an
elec'trasftzllt&r@ﬁ@ttg@ IfergftRh &8 anbdlﬂﬁb&iysﬁtlgéneor'l@){ﬁ %@ébtérrblmﬁqwractlon

heal | ng, henmat opoi esi s, angi ogeneslt s,

Theﬂn@@@wé%eculetcan e pighaeldcy %atta ﬁrergénqnéﬁhmeeﬁ cﬁmﬁa@@dalﬂagment
can %hfd@%t ¥ ek hr?#é &M&@&f‘tﬁ@&ub{@ga{)fétﬁés of their

struct ure comonl 'y use omencl ature. For o ) .
ex 40858¢, Cjztolmse i mfeertddlek sohdte mérsatons thrt eqmtohmalssscrltlcal interactions
nes" t oki nes roduce
amqn§ npqiisoogk‘t}e Ifmung ys‘tee Ccy¥0k1n.ersr8%r16 prise éls 1ve(se grélup of u{[erﬁellular signaling
peptides dn gl@lcd@yotﬂnm Oyt @8 pendBydlBkind etridrell s mtrﬂaﬁﬁyea@]rtﬁh@fEach

B A I A A VN S i L

chaf@éelidtic@Ffaéts OMthe Neywwth | fidBikith Odi fR@AGELSS, Mfl/o WinOHd&Sarget cells.
whi ch can be used al one or in conmbination in the

Collggtivety, gdokgnesaglye BYSHEY inyres pndmflamepipgesystems, but also are

invd[vHd8h el I‘Ibaﬁn% h&n&t))pmés‘ibt @ﬁ%l@g&%sﬁb énd rhlm)z()ther processes. It is

i nterl eukin . interleukin-4 (I
intepded dhat ghgkerm cglc@qngasg )111 of the Epriquy Rytﬁkl'l]les( rqgar;zl ess of their structure, and

con#n%%@{t}s@&'ﬁérﬂen%la@dr@?%% (2.4 lngfﬁee Et g} Heqlt?nntgtféé'ff gﬁcom ass

Interleu I'L-21)
1ymglpéinb5”| (n¢ ecryfaém@ﬂ Qroducttdéwﬂﬂnmocatesn antveelf @r mnolbn65f Vipe
cytohqnes EI (4] uce onsolhoé?f%s m regers ; emo%ee l %1(1: t grous( fS C%F)s 'that
anul ocy e co Yy at 1 ng ac or

exelg A &idty cﬁletf&ctmn rcolfsh fog example; mydustng gedveth bngfoﬁﬁcaitmn Non-limiting

exa ﬁ%@ qs(\ir;okl }c E‘chlF( {é%ﬁl(sgiﬁa]ﬁg? ﬂl‘hlfl 6?%18 | t?#t@é{%?p%ﬁ?lfiytl the present
mve@mkﬂ tnclutig amekleuk e p(mqr) Gillteﬂbdkn( T aaQ}Z)ﬁlﬁﬂ:rlﬁﬁlhﬁ 3 I(ng:@nﬁllterleukm 4
he present invention. a cl uaes ar naceut i cal
(IL- éb HRGEUEINGHEL10h i oA AL 1H&9F1%u1%‘§/5 ik eintcrulgpd2 gi-12),
1nteﬁafkﬁ1 W{IL Q@S’ '1&&1&1@9@?1' &L Qfl) I%}p@ql G drOhs 1n§é¥ifef2}ﬁ| dﬂ Ente@erofd B, type
|na|ont er eof Q/to I nes are COI’T]TEFCIa
II maar&:rdna,bherfénoom S@n eellafacwefﬁﬁ“f),sgrsruxtdcy&&oloﬁl@ Btlmulamg fa¢tor (G-

R RS o B ing g (SRS et 1 (100

1nteMnSY BUENE), MMPONE RRRINhiS inhMifd Ry ]%ctof {LIFS cikitti BREE hrombopoietin
t hou not aIvvasexI|C|tIy stated, that nolecu] es

(TPﬂaw%%g digsnd Ape W%ﬂnb@wﬁlpn alse inpfudgs phetmaqetiqal gampgpitions in which
one Biﬂ'fnbfe' @g)kﬁﬁét SInP BB mbR: ﬁtlbocﬁ&%@ 'lmﬂcﬂ (?QB g@zﬁﬁﬁe Qr a
mut ei NS thereof) are intended be use
combpiatipr thergel§. debpanasfare dommpaneialfit Mﬂablf{ @%Q?Vﬂa@/mﬂ@rwch as, for
r
oSG [FLST Ak RS TRS A ) SEU S A pLERFR, Krcn
enconpass sol ubl e cytokingsreceptors as well as
cyt oki ne



receptors that are cell-bound. In sonme enbodi nents,

the termrefers to interleukin- 15 receptor a, which
Whrewde936ed3 i nt erl eukin-15. It is intended that PEEUSHWOTIV62361

also enconpass nodi fi ed cyt oki ne receptor nDIecuIes

“variant cytokine receptors"), includi t hose

(i
(Thwsmhi QaktssE4liftdr e Stieserat (\dingsapalird Mirn addistin dx athpygh not
G OHIE KEE0hRLO ST Ao AUTLELE, SEL g o i
cytqkmed tet gy pregongsnandy brodscadec oniimsahdrgof) are intended to be used within the
spirf hethqhexge %Hced and vari ant cytokine receptors.
P 1%3 he recep refers to all human cyt oki ne

r e¢@B9Opr sCywwokihe fbcélh@r” agfers ltd‘lﬁbeﬂﬂ(brnﬁblénm&s @iat Fﬂnb@lze and b1nd to

ne efined herein ncl udin
eyt i i B DB i gotibeps SRty qitegeceplorss gL g eytokine
recehlerd thatlabe &1-Uokand. @ sdrhe dfbodithent® theltbimlréferd to-intéleukiny Perebeptor a,

Interferons, type || interferons, I[FN-a, |FN-b, or

thlFan@s to E@@I@@}ﬂn“lﬁnﬂ?l@wtﬁ@ed thetithe tarmmsdsoicagprimgsamodificd cytokine
bj- b Yolhyilf hn
TR0, 140 St SIS O (AR Mol SOLTS R
delesorse @sﬁérwldﬂlylopsetd tisecytokine| rﬁwpm)atimma adidsed/senudtri@acid sequence.
Thus elcls 1nten%ccé tha hg geérélgeécc}:ngpcalg r\%ﬁg B@F aas rwee ﬁg?ercﬁglgmfmt synthetlcally-
produead) bad tarandiysdasacceptotOi ‘I@ﬁtﬂi&l@db(ﬁ:ﬁms’ﬁ,efeﬁrto |at11hemhm oyiskme

reesploBy GaD AR Bt CESHp S RNt gt PR ecuding b

not RAP] BirkRPtody of TN VLI nnamon% eLi7c1Ice] 1IL- Toe Qv Ny-15, IL-17, IL-
fromcell depletion resul tin romirradiation or

21, gye btnéeifeaonaftwge K irderfaenst IFl\bﬂglﬁN fref VPN secondary
| MRLC 4t %ﬁrﬂu&hﬁnc@;@m #n%lm%ﬁkﬁi §iBfect” Qe ® A aviliy of
For exanp : ositions and fornulations use

treatnrepivith theptpemeﬂmom eﬁ‘pblle asse imicseaste siqredstidly redvct bodinesate a

dise%% it %En% Fﬁ%n é:cy Bro %erﬂq{s 0981‘?%11&0&9 c“?ﬁ%ﬁ& Oﬁ)lseases include but
cyt oki ne Pecept or co erve

are had lintiteé td, ﬁE(&)laMlt msd&asmautommdum dismase, bmnfmnasusaiuseas@ for wherein

ne func Ccrease
impigB, P TR Bn R Eh B st SRR § s SHESe Gpoiets ellg
pop@lfb@dﬁiﬁr hﬁpﬁ@?’s Illeﬁﬁtd)pf)ﬁflc leéﬂaﬂ&'ﬁdverﬁ feore B&lB%t;’p&tlbﬁ ﬁesﬂlﬁgg Frotnyirradiation
tu Infiltrating | ynphocytes; and/or tao reduce
or CERLONIS % BRI PEED (5 5P OREFTS HIBFNGGRIIBIEN]Y 15 Hig mammalian

subjet RNl N €BEEAaMBlcL bk dsttiBhs AR fbrneMAtRhONdcBitd Meat BPftevent
| ynphocyte mitogenic reactivity in cancer subjects.

neomlmle Hjscasegeladasantigodiesdp syiokiars ety ioliingypntibady complexes or
cytokﬁfeﬂ:gﬁgin% alde n%toia&hﬁp\f&es thh hEg¥ Ao tnRer?éfé Qkth REhor imduction; to
anti body conpl ex conpositions or cytokine/ cytokine
mainteinep iroprocompher femtipodpt ¢xempleomctchs pppelsfeqm of hareatenogatic cells
gengrgllfl)g%ru ﬁn‘% gk?eg?ogt%e:r%p& 1} ffo} %%mg}éttg l&é i he E&F;P[P %Hu%r infiltrating
lymplerptcamod/ot toaeah&b Ichqmmp]nﬁraiyl 1mdu,cecé81mpl;essmfn a NK-cell hnd lymphokine-

acti BB F oS PEAR RtPRit ptbed Sredac iy yrconses subies

r efi@rs1t OCMbﬁkslﬁgeblmﬁgﬁElwlc&ﬁty”an@‘.‘biol_bgipalyi actitd avittere@ais to

[ . i nterferons, which specifically bind to and
Cytog}“@%w%%%i)‘iliv’ @O ‘}‘?Eﬁ’ﬁ%lBﬁk?loéPYtemE&I o B]ﬁu?cﬁg%?i’mfée’ﬁgwmposmns
oft&ﬁ:lrés@ﬁ' ihhti&ets t@the lab¥igl oftRd dyFokidcd Wz 1AASHRBIC f¥fecule to

bi ol oglcal activity of a cytokine by a cytokine
specafigal b Gig te afpiignel Bra hemaippeietinesll ROprBRITh & &r-dit & Fitcel population to
exp&RRLBEt Of thi Iﬁ%el@ F@Iﬁl@emon' nIYl@t@Eéu%nmblB% M%@t?vﬁyh %a@de teke¥ to

to expand a popul ation including, but

limted to, expandlng CD844T cell's and CDA+ T

regul atory cells, expandlng CD8+ T cells, or



expanding CD4+ T regul atory cells and bl ocki ng

expansi on of CD8+ T cells or expanding CD4+ and CD8+
w@ei78956e3 expandi ng nave T cells (both CD4+ TPCEUEM07/062361

and CD8+ T cells) or nenory T cells, or a conbination

thereof.. Accordingly, the admnistration of the
cyt%i@]ﬁmmgsmg Agenk igtetferopher tppeld enerfdrensewhich ppasHisally bind to and

[ r r

mgn?fr’%ﬁ\égll%% g%l%tg?él@t}lc ceil%o?lhgtﬁo\ﬁ 9% hpqlﬂlehélgﬁl?s c{gﬁ%&r c%[ls Increasmg the
blolagszd eftatitgadf wcythklne bph agbkioe aitbeds enmaex @i amytqkme/ cytoklne receptor
Le ? ré:sglll 1%Veegsc|)eneltné:lﬁgeas tI’THI’Pl?rlg onex(]?)gullJ Jhggoﬁ F(tepgl%%ljl 1nc[ud1ng but

not limitet n‘oeds;@andmg €D8I1 EsclBragd DAV padgulaotyvelld) ei;andxgg nesUT cells, or

cxny e T Fb OB 19 RSB G T8l & Spding CD4

and CDOYV lcél@l orl dxpaflidpQias e (ID¥cAE (kh @4’ T éeuslaa& e:nj‘se TQRBIls) or memory T
Cytokine Res., 16: 179-180, 1996). "Typ

celly, Qf & pqrabippiion thesrof o igspydingly, HF@FF‘@P%SW%‘O%PHhe FoTRIQUEes or agents of
the fi@ﬁ%‘t ReaRsh %aﬁre&éﬁ?oﬂ SE tfoealﬂe‘ﬂat@ cfr@(mnlréét &I’ 1Hﬁ1§ﬁ ti@\re%nrﬁht of the

cornIp

2, w, and as wel| "as interferon b. %f

Synlpth@ror epngiions ﬁ@PCI@ﬁéWﬁh acorilastie ﬁﬁ@%@rﬂu@lmﬂ@l 1$e|’dé9r eqlt depleting
radlgtfo(ﬁrnrtc}f tfleré}ﬁr b{/@fe@ﬁ‘&fs'd?s%s%rm Mélﬁ% Q&t regul ate

Its pro ucti ereas the production of “Interferons

a/ 0062 mirgerfeadif ingliceied aye gnodprslad therhetrarggndopp ésmb'fof crlokigcs,
origli'I rellﬁt{g %ﬂ\é tift dfonﬁfle ts{osoog 1he irq&)ﬁ‘r ftg)[ngc%ce gelc ar esm?alilltc:ee IV11‘a 1nh%t10ns
(Diarz&t allr al Ink@lrﬁh&szﬁﬁ&zﬁeﬁResu pe:nL 79t 1801 9ab). OTydeyl imatfergeh for@is(ample

respectively. These two interfergqn syst

integgny %@dﬁlﬁ%ﬁ%ﬁnﬁv IﬁaﬁPeéaaﬁasweerfeﬁowéwtﬂrYe(g{tﬁ%ﬁ?n Gh a2, &, and ©)
as v&%llsag ﬁl%&fe%}fjﬁ I Pfyﬁ@ il 1Ht‘elrf@110n d%r%&%pl'@ Qﬁﬂerfetbggfséhlfmt frorn type I in

receptor for - i's conprised of three‘chains, a, b
its panldukqnmtﬁEnlams tiat mgulgteetx oladsition. fdlrerdals {he];ﬁodmamedsnittfaons o/p

. b (CD.1 2). CD 132 hai ns .are shared th the
is mpg&ggf%% S i %X&Pgﬁgﬁceﬁﬁap%vaﬁ frdection. RGP frsproduced
maifl9 2 &l 8Bherdfififbletic GI¥teR shiéh RXNEQR L Hatdlal ki d@llﬁ |ﬂ§§1{ stimulation
| evel on the mpjority (-709% of MP CD8 cells in_nornal
by apfigaas oppokdnes| ishpepiinelys i Hishs fredniefrey sysiengiryBpetiqupgy non-
redi@Aht [}ﬂathg%atﬁl%hﬂ ot dls\éés%tah'@l la)ﬁtl{;l?al @H%%% Host, €Xpressed on
nave Ch4 s ( Zhang et ., I'mmunity 8(5):591-99,
199@)63] Réihd: wctptcv@mt lﬁel%lxpvrewed of thadetcbains, of, B@Di?:Zche a chain is

IL-1 ed to be i a tur nov
exelgii g R B T5 e tessroon b (BT e e (£ St R SRttt regeeptor
for uf 2 {koviRenting € cbRY@ lnBlinb RSy 20D SIR3M®@E).| @0 kedis @gﬂf&gm at the
cells Kenned et _al, J Exp Med 191(5)

hlg@@rd@)el orrthe N ERET Y dﬁf) oEMPLIRY cqlls i makinjcs. dd 3k londept pignificant

levels&nl BRle @d atkviplerells:; %H{u\él%% CD18% ﬁ%&prtegk@@ oftnaive CD4 cells (
devel opment al defect, as MP CD8 cells

Zhapgeystl i {rehypity BENSPEOP WOR htRefleptinpgharpxpeessign pattern of CD122, IL-15

o B {18 - poppsat g e G e el

gen¢rhtmn NKLdél inge revenleth tbat @eﬁmilzehbkedv@? ©24 IMR)CDé wolth Kennedy et

nt,on IL-1 15 Thus
o P RSN T SRR T R by et T
reflced incke df ¢otl shibvivhh rﬂfhﬁ&he(n@dmeldymelﬁil dafect, ds C]EXZplh‘ M/E@DS cells
191: 771-78 al so,show a
o By TN e ST 08 U e ad SR pL Pl udee eral
JEx‘,'nh\@&d 19%6¢7) 50 33146y 30@) Sitgndulld s@ﬂt:ntfoﬁécethammsmsawnicﬁ gre cmzzhl
survival of naive cells (Kenpedy et al, %1 MP D8

werq gl§q fppnd tezop. e?%ﬁlteésowen@é?%ﬂ bifoaf»um:fall rhh él#e C
170(10): 5018-26, 2003). glike CD8



cells, the honmeostasis of naive and MP CD4 cells is
not noticeably affected in IL-15 mce (Kennedy et al,

WaQ 2409303l 191(5): 771-780, 2000). [0064] The RET/E62007/062361
role of 1L-15 on nmenory CD8 cells is also indicated by

the finding that over-expression of IL-15 as in IL-15
celly, Nihesle Ateomarkestly reilmesd émBeds trhiee thamasdynetribel ExofMed. 191: 771-780,

afPIEAR I SRSy By oL BOGER o e b T gLy
IL-1BxayMe digh BB (it)rol2 1198113tailmng2@tmyal oAgaivd €R8 otlbe{Kemy:tim kiaied Exp
Med mg)sgs’(ﬂ”?éo Mbroaﬁ 95 of SLERLAL Ft70Ho% %@1?58 %B%)?/ Afnliks CD8

sup surviv R R apreg
cellq el hoafROPA s d fGraivD |aﬁ§cCMP&SD45 Ufﬂlb ot Bﬁﬂlceﬁbly ifiectgl igmalit lSThglce

gy s s 8Bl it AgBRGN) at ca by SaCS 1

Thygne4| NThedisRbrosHer S dfmdMRdrEOBSCRIN B aBb endia@IBtthd finding
transgeni.c m ce expressing a constitutively activated

thatPB?rrﬁXE‘feS%qf)AqféL(léu?sclH il}-115 gRnsgenic migenagrrates 1%9@1 nuymbers of

CD @5 %AﬁéDS%QI@&Ma&‘IEBdKo&\éﬁ{k &97 epsk Naﬁ 'A@&JJZ Yoi USA 97‘(23@ 1 1445 50,
where the ne atlve effect of SOCS-1 is abrogated

2000:rFehringy Saa Al (2 2 IEI0AR. chs with other omfm that signal
oAb SO EAGERy BB 30
anti Gpolgetsc mbﬂeaﬂes(sebﬂ & Rad-2utie sigoal®g eathangoiggered by 11.-15 appear to be

e A R ERIR S 20 S e

MP @Egmlls g pfos@mirceamsgaic mMict Bxsedsin ra&ahstﬁa{vMpl@cmag@rtdﬁn of
I | angumaran et al, J_1pmunol 171@59%' 2435- 45; Davey

STARS, (Bypshyl s, Slypep! 171659 F8 040498) andy aweg}orwtﬁhlaalghm mice
whetOfile hgg%ﬁ@éjef?ecﬁ&i € 1 6y, efb%gaféﬁ as 1!1- IF}JVS S%@ef n'n@e M aﬁgumaran et

conditions iIs present ed ima cell-associated f

al., HGunehol 7x(hle 2415-4BRin brtlacaves, Thige @%@nlﬂa @I:mrt@ﬁleplgsf increased

e | L- first Vv
senslltg'vn‘l)ﬁﬁﬁﬁg > c}g{q csdﬁggrs] gléese? %yg%l %tltigeg% asf\i@n%«ineous rPr?l?fQI%ﬁgn gn%
subs:ba[lééﬁ) dﬁfB%nﬁe?qonZﬁG 2)P cBujasBdassitioni@ide depemmmgnahng from

cont @R TeRTIe MRty g Rt L o0d e TP I TaLedr SpecPevey

et alfi A xptines J02¢8)5B680-ctao0s)n the cytopl asm prior to
ﬁ/)éﬁ(gﬂ%gls)l( %’f hg nétglge g M&bﬁé‘r‘%’?@% ill(; Etghqﬁegg giavléxfo con 1t10ns 18

presPAES BN RULQR ¥R f@rﬁﬁ‘@o&lﬁ%‘o Pa1Ad9K thah MR SIBiieebleSrIL-15R0
transferred to IL-15Ra mce fail to undergo bystander

for pyesghiafier eftilok? Was fretobenmsd with lRaiap cpll @né(SKBdbms; ef adt Inahunity
17(% '3:? 271@%\,\% %ﬂ%sﬁ)%%‘ﬁjwf%ﬁ%%gﬂélcqu :\I'N)e @@h Loy s lamciil L 3P5Ra need to be

syntﬁ@giﬁeu Ib§rBhet §aﬁle b, i Gtin@ tHaQI LR is %htg@@&didt&ﬂwitlhﬁﬁe IL-L1511§ RRain in
is required for recognition of (Lodol ce

the eyioRkM Brios (S5*resyorrer thegolyurface (%ﬁléftﬂ ed ape/ Ef@tf\é@d %‘Wé?) 825-34,

2004 Q"hksl-ung(ﬁlg"ihda@ %f PrebitaBSR EEIARKNO PartBIMh A P CDY Q@ﬁ’s transferred to
including T cells and APC,” and is readily upregul at ed

IL-1§Bon magst iy &t indrreo by stéralseprobiferagion & tebpugthtodalyl:Gighedplce ez al., J

v ST BR T T oS s o eI Rl etk e s

cellfRhd EliehY the @li@ors Obridited $RI3BstRX PR BIS o, AredMRled fidrecognition of
presentat| on of IL- 15 is clear, the reason why CD8

IL-16eLbdolesxgs e slgmumnitn $RE66% 7@ & shald &¢ nated that the TL-15Ra chain is
-] i I i SPE I
exp1%X£El 8 ﬁtag% cgff f)%'sLlih@l?@mg?“ Jé%gﬂ;%e ]]Dég,l’aﬁg ﬁs&%%ﬂy%pﬁe%{llated upon

recogni
activation of these cells although only non-T cells appear to synthesize 1L-15 (Doherty et al., J
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expression of only the b and g chains of IL-1 5R on

CD8 cells is sufficient for normal responses of nenory
w@DR702d6ks to | L-15 (Lodolce et al, J Exp Med BRGH{8002062361

187-94, 2001; Burkett et al, Proc Natl Acad Sci USA

100(8): 4724-9, 2003). The function of IL-15Ra on CD8
Imngebl 1S6€2e RS , 399@/ Szfsblnqugh Hgtobligateryudld faydLi 1iRol oxpigssion on APC

for IETE%E% gnr (gflinll%als ch r?sagcl)lg\?%g?bg é%l?séf;t?(greg%]ggk%i% %lec%re Thus,
T cdMQpicioh §aL- 1BHENBREI NG ﬁsa%[étfbt\/l%Eéghﬁlo‘ﬁfof ARG by CDS cells, and

(Budagian et al, J Biol em 279(40) :42 192-201,
expz@xda) of chhoBEp amhﬂelramwf Hell 5K on 6DBi colisis seffigiehifornormalaghponses

f 1 Lo t ab "
of n?emo %g 8%1%505 ﬁ]?qg?ﬂsé/dg?c% Lf)?,all , \{h%.;%ﬂl %ﬁﬂl(ﬁzél YR é{j b{)(ﬁl :Bl_ﬁ(fg etal.,
Proathl Mbadlﬁﬁa/S@ Boodseta72460, 203). I lE.)ﬁDncMBd o200(5Rd 0rB2DBS 3dl]s remains
o S g %&9 Pgégolgfg%%@?aa?{pgﬁls%@aﬂnorimf foﬁt{l%ii' 35@2%?@6# cells (Dubois
et aﬁrﬁn%§z - 43739(5'@2 @*‘%51519&@%%@&1@ thd EMNvheidrajratpa n

basal Ievel of In support of this idea

(Buﬁngnlef ﬂécjelii?lcﬁheﬁ@79é40éﬂ¥i%7@é ébess | ess than hal f
t h?ﬂd?i'ﬂ]"b% er%%rrﬁ%@l:&?dﬂl}@ fsqp@bé?sgﬂ lb%lgpﬁn% fs%rcﬁ)gﬁl?'%gtaﬁghed by the
m ce and there I's even further depletion CD122 MP
conODBive prddsctappaiient by DCSHAIchIsynthesze bati I8 Al Seand 11.-15Ra. (Burkett ef

o JErETRRAT T o &y 8 ehibon Sk aBRbaieno il P Bt Baoced oy 1PN

espdc)aﬂl@ by ted, theqieotidn atssd wither budkgtdua prodMaivy od TFN-I ﬁlalntam the
erse funct ion re S coor di nat ed_ novenent of
basag FRidlrlac Shrppat Pﬂ@}sa%aﬂsN IareepiRaAR! t%%é%@é%qless Rlthan hate
the ﬁnuﬁtfe@f,c&‘ aP122E WM TEEDE QelGaB 1 iR abend Blmicehdd thétt & A6k fiefher
t oki pe receptors. Despite their diverse

deplﬁtm@fy k2" Al CBicplssappaent ih S rATob ot Mhichierg wirggpgnsive to both

IFNleJn to develop froma mnultipotent bone marrow
ematop ietic stemcell. Such stemcell has been shown
t o [@)631 e3Be bensatorfoatie syark '&;rcotrmpwd@f QB dknt MIrtjylmsg that perform

dist%igt ({jec:‘ﬁl%gsg Irl\/?aélél ?its fllﬁferé%%uﬂc‘[l(fn rg%l{/ 8ﬁ)or%1nat8($ {,nogement of cell surface
recebemaﬁldpdlhg tancharelels, idhﬁﬁagﬁﬁface'l' ﬂnelemlésge I@bdirdi‘nat!é eblll%célhﬁm:ractlon,

0O a serjes.o ol.ogi.cal and. fu ona
and gﬁgﬁgggec%orﬁr ?:?B]éi‘ethﬁ’ﬁngl)'p fli}‘%E?I} L?\%IIVPS?S & ‘PB?F“C cells are
beliei®s @neloptfiotn £@lltpotchtHIEEnaAGR MgmbddBoitti & 0815 Such stem cell has
performed by hematopoietic cells, certain cell ty

beewl@wnﬁv BT ITR 2 dwidacq Shapker fermed RadrPuring defirendiation, m_e Stem cell gives
rise koY ]%FEQ&%; &T’IS ui/‘&'cﬁ Bf deQ&JalUs‘ﬂgmﬁc H&'Jle{tc?pom%c GBI lifca@d The progenitor

ral kil s, are effectors in i nmune

cellfr @gpuise, a svbeﬁdcfym@shmag rghiuhesiopeledargies to, produce mature
d hi | | |
fun&%H&lfgrgogwlﬁed 1% ?roggle#é -apd eosinophils) play a role in

non ense. Lynphocyt es, nonocytes
an (ﬂO@Bh n Alntmg tﬂ@sfummnszpﬁrfoentd kvselhqmalt@'@tip edlst eeriam aghitypes are

s.or_le tes hl?nd
1nvork:1: e% c cluswel m 1mmu[nlI1'!t mﬁq@%’m@ﬁoc ns tlﬁlc 1ncl’udeIF el s, B cells and

opoletic cett's per
natuidal Ikﬁleﬁ(l‘éld) tetls taheeffartomnia ispsheraspdnees. Boaogte ,and granulocytes (i.e.,

neu IR R ey P e B BT PRGOS 8 PitdDE

Lyn{-ﬁh@&}&ésn@lofl&@ﬁtg Indigleglibstanet Blle@htly reREEDRI & VhaBbiogebdls or
enerate an i nmune response. T cells recogglze

1euk§ﬁ§ftPsg Ondhegtherderd, emeﬁ%?maéop@aﬁﬂﬁ &e'ts negfprp fusedons dhatary unpriated to
the inrf@lel syi‘t@rﬁ.qmr Qﬁangp-[g,%}ythrga&es are involved in gas transport, and cells of the

thrombocytic series are involved in blood clotting.
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TCR is associated with a series of pol ypeptides
collectively referred to as CD3 conplex. B cells

WO e@o@icze anti gens by surface i munogl obul i nSPCT/G$3007/062361
whi ch are al so secretory nolecules. In addition, a
| arge nunber of co-stinulatory surface receptors have
bed#Po9Hehtcehly and B ¢rlly resepnize antigers ape Bensratewi igmung gespense. T cells

e ) Aen A B PRI LA LAY e

TCR m’apdoemte@mﬂaﬁ% of pblypeptitios e:dlnbtes:lmfmeém QﬂB domplex. B cells

recognlée %Ig{gePng] s[urfgclsetaitrn%l%ré%lo t l V%fgé&]uc:sn%%alls%re clﬁ%%%le%ﬁltes

addﬁ@ija, la@@ﬂﬁmb@laﬁ% stﬁﬁleﬂl%r@ilféé’e 1cESPtofs Hgve ggﬁllﬂéhtlﬁw&lgﬁ T IE:]ells and B
50 nd t

celly, .@@@B&Wta@ﬁ%%r aaﬁwatl?ﬁ g‘%@f&&é@ﬁ @gﬁé PHERURL ot 2 Book, ©

19?(7070]Se coitReAité them ceﬁ%ﬁtﬂ@r@ceﬁfoﬁ@m cbﬁiﬁd[é@ QTCE/CD3) other
ing, 1984, Bernard et a , .Spri nger - Ver |
molg(éli)gg 66@}‘?@66\'9%}[‘ ﬁ@lﬁ whlg_lgg]edlatgép ﬁﬁézlago%ﬁtlgtgql in: @dtg)u) are not limited to,

CD§I@D4n9§®f5 (VBB'@ES diskepyy 9cﬂ2’8°bib&3'¢1b45 Jé?ﬁ%z (Mmmaﬁbm
Oxford Uni verS|t Press; Leuk ocy 't e

MHES. | A aleet T | BHE ) corbit 50, o ri (@erﬁmeg@l o
Leu%%ﬁ%ﬁz[’ en }31%%6500 | 9?'?%%%&%@%%%%%%&@ Q fcrogyr}g? J%&g 1984,

ukocyte erentiation Antigens
Bergand etgd risdst)hSuringor Kerlagg dieWerxymilymng CRI VB3R cinleroéttaghieds.),
as _Co-r.ec t.he ,
sl Rl LRPRuPa AR Bhocou Cbverpi Py
Leukdazgatedﬁzpmg mErnvRakatpd etCBﬂil(bdsS)U@ﬁiaﬁBUﬂlnémg;eHSst GIlhﬂngens, 1996, VI

Integﬁ %g@ﬁ‘?%‘"ﬂfgﬁé &??’GI}Cﬁ glagiﬂ?lboéﬁte onﬁt@atlgﬁ%ngl%m. Cell surface

anti gtk khaBivbkaS gcBitg Rvith ST GRC DA Rkeen fiba Rt to RE Pd-ted€Sors in the art.
super antigens, and their natural |igands such as CD58
} §Bq01mtlbq>_qllv l&w n@@per@gﬁaga@aﬂ_ fithg af@lggr?ntloned T cell
surfgc@%@%'ns GB& ﬁ&écu@@l?aé gﬁld% %Bﬁngﬁ%ne[dl ”ﬁé%\l'f]zsuﬁ@& e &epNEs
inclygergn{iggny laﬁdln@ﬁlé@efiﬁeéer@ﬁbveéég@oﬁs bygrigdleddnpadns, pepgidefd &pgigntigens,

and ?ﬂ'e?r Rkl lhgﬁﬂ%lgchtag gﬁﬁgér(iﬁ&e}% k& C@%ﬁ\é@%ﬁor EB40¢p27L for

CDE ﬁhDISQDt ¢D8A &ar(r2a8 drnghlrﬁa,leéfMt H@éMmeldéGAll\@sfoaﬁHlla/CDIS 4-
lBBanllor Bdl §s directed to themas well as anti body
erivatives can be used to deliver an activation
Si gotaR] t acBvatioh h®lechlROFTEPfesidddym adlsj inclddslassnot limited to,

surtue B R, S OPER 1 GPaEie EPHR G4 CRioDRG s ICAMI,

Simtl@fyThat@nd hg;ﬁlﬁebfth@;e aftfec@fes andantibedieOdiredics @a®es ak Rall as antibody
are characterized by uncontroll ed, abnornal

derijatiyes ga@ 5&?%’&0&?1“@&% activpipn sighe| o, clp affected cel I's

t o [GEBEpacNEREAli¢ Nis@ket Nasgh iR &h@;ﬂﬂ%h@ﬁﬂ%&ﬂ&

| ynphatic systemto ofher parts of the bod%/ e.
“hypeeprakicedive disordar”\ieg yscdas syRYIYBTous toR sk refef to any of a number of
dlse%%@ﬁt%%r@ %ha?&dt&lz%& B)?J ﬁﬁd&hﬁ‘&lleﬂnﬁfngﬁndfﬂo% el%tgf n Jf EAlsUhE %\:nh@/ of

cancer ous' I gnant tunor  cel
affeftsd enildee sptr@ddocaﬁy ar theduigh Itimhlcr@stsq@emnfdl lgmpftatio systanato other parts of
ert it

o BUAREL g 5K 00 S PR P PGP 08 GR3l
moléaidan d@tlres. &f eaigetons adrl’ ntaygemt afll” «)ai‘whd tlmnormeldipls asdorstood as a

cell gé‘fl% ‘H%ﬁlgg tstni g@ﬁgée%ngm%%ﬂt&tmn ar(‘f(!l gelng gapable of invasion

and metastasis. ‘“Neoplastic disease” or “cancer” refers to all types of cancer or neoplasm or
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| eukem as. Exanpl es are cancers of the breast, |ung,

st omach, and oesophagus, brain and nervous system
whewdogwedd neck, bone, liver, gall bladder, pankCBHS2007/062361

colon, genitourinary system urinary bladder, urinary

system kidney, testes, uterus, ovary, prost at e, skin
maligpeht skiars fppeé iineamals nintladiograarcineset, brstdneasalympheroesrand e

e ( 0

ol HEE R Pl the sy S b i o BGESS, brain and
nemo'upwswuohtad\mﬂ Inccém’eot& Welr kgaH $|adBbri pandehp holan, geditourinary system,
urlngus{l i e?l‘clellflllla% sgiesf pglrdngyg ?esgJ Ltq%"gg/ E?Q/ryr efogtré a%cicln anrél sh(%n arpgendlces

es
melimntal,lﬂi@!otlfeﬁbﬂns eA8odhiat isywedn. dire\De Vila] @ la/. s(pde)adoalo Cokdee Principles

and Rl Queshiaried-n i nkars § o RERdgbln B s

refefd6d 1@ heremGhebrditled Bﬁre@éﬁ&fc@%ﬁit@éﬁtlr@y fdran butpbgsspof , or a
protein and its |level or activity, or l|lack thereof, to

t héO(Uﬂ]s et MeRstAY i gfisErie (s cgllssy Gﬁf‘éteﬁd ab@yq Whighygpread to other organs

or tEXBR sfes FRCEMGRAnPE associated with expression of a
particul ar gene that is not expressed, or is expressed

at [807Sbwikaricerassocidte”acfarsriorthic réfatignslp o enucleic acid and its
expl%gs%ﬁe bRt theRof glnif ﬁroteﬁlseﬁg%s %v%fjo&%ﬁﬁtf Qplaagthgl%gf E(f'tﬁg onset of

I's not expresse a malignant ce Ina cé
mallgnai@w gtoa ngu dct a?rhlsFmrammplemapcan can ke @xqwa@@isx@dl apreasibovks

partlculaﬁ%ffne I,]nh(;)atatl ot e@e% tFI‘Ol% ?l%[%reﬁse(? %{ﬁeloxé/%rﬁl%veegﬁﬁ zg Fcigr%ei%l healtﬁy cell.

Con&aﬁcﬂg,ra, cahdfb@-al‘;seblmed fgeranah be omd thatri$ netekpesed i 4 haignhargk (or in a
nor cel | under s, it beconges ligna .
col gt GO REm 1 of By PR RAACY 5P et O TE 4t uT Sghan it is
expﬁe@sedﬂﬁzﬁﬁdrﬁﬁlﬁe}aﬂhﬁ@ﬁwer sion of nor mal cel I s to
mal i gnant cells in cell culture. [0077] "Proliferating

cell9E] 5insthe pendext Rhthe Gangets the ey, drapsfameasion otefigs dhg change that a
norr?ﬂtl\ébﬁ hﬁ’c[ér%ﬁﬁj adik Qé’é‘oﬂlgs X REART fd @thﬂfrotes LRSS Ftr€fotmation” can be
roliferation control" refers to the property of cells
useq lpalesdai@g ghe|casyertigieofgermal egldy te neabgpanb ralstmed!l Gybpieal | v
rﬂfﬁ] apﬂroﬁi%utﬁ% %ﬁ[seﬁlterth(‘;s% '\x%ﬂ:hOaF Ivél (ah&'érgdlﬁ) cellq?%gl%n and
have lost s controls proli erat aster
grOWIha axpeoentally r dtass Oﬁweﬂlimwltfelstwmmnabb’rrvfesn@ﬂ]aIpsqpea]n df adls that
have l%st ‘[FI J?Ionglre]tscg%tlléon% tlélgtl r{oﬁr%?lly cn nr% laﬁ;gﬂ%rla 7861(;)%18 cl)nzoe &e‘? givision.
Cells Idfat pweﬂm yuchwomrolsproBferany ata fmalmn rohadl rits, vGthegestinulatory
e Anerican Joint Commttee on

. | d t
Slgn?ﬁ%na&l\é{ld%%%grréﬁéog (b’%%’éqow\ﬁ@nﬁlst ol erated" refers to the

abseTsE OAd@d&’@lrcﬁﬁceG’hﬁBzgﬁ Sarichr tgdk hé mgcatl@tshkdaab tHRGRMary
as . a result of the treatnent and woul d af
tumer; Wt SR FE EREE S¢S [ 0bBOFCCoERES f%&%@ﬂ%# %P%C%mmee on
Cantd#MRICCEl s, e.g. , human solid tunmor or genitourinary

mal |(%nanc%, that are able to establish secondary tunor
| ed9GAE I"Well trdepigAgesfors fokg absensh ef estverse shaveesinihpiriatus that

occﬁedg 'acfésﬁﬁt)f ik %atﬁr@ﬁ’trhnh Woﬁﬁitdff%@t thddn@ent H% idgmery fat pad

for the circul ation of he |1 mmune ficient
nolﬁ%ﬂmmgl@stma‘mmmmor cells e.g., human solid tumor or genitourinary

malignancy, that are able to establish secondary tumor lesions in the lungs, liver, bone or brain of
immune deficient mice upon injection into the mammary fat pad and/or the circulation of the

immune deficient mouse.

-19-



[0081] A cytokine antibody conplex or a cytokine/
cytokine receptor conplex is useful in a nmethod of

W@ e@anysegs di sease, for exanpl e, neoplastic di SREEES2047/062361
"solid tunor” includes, but is not limted to,

sarconmm, nel anoma, carcinoma, or other solid tunor
CANGRBSFREAGOBENT" Sar conn” refers to a tunor which is

TP SSRGS b D R XOML By SOBRBELo ot
in aa:@khosl of rbeudedcasa, far Eabmid, halplacsnc thum‘m@eﬁéismlgi tumor” includes, but is

5§ BNG Lo SOMAS, LG ude, Yt ang Nat, i ted to,
ondrbsarcoha P rosar cona, q %osarcon&

mel[@08af arSecmna” FYRsBSE b Qmita ,whﬁxﬁltlemaer oo, subbigteliRy ths embryonic

confyGlite Rl B Sl b1 AR Lo LA B e 1y erge B grrla o

horféreb @RaAbS@ice 0SWconth @rcl Ve ik GlcHONBmit @I r&@ﬂ@bseﬁ@ﬁlﬁ@ ma,
W1 nms' tunor sarcoma, endonetrial sarconm, stronal

ﬁbr%sg?ce@ﬁ-alymmsa@o%la,srgq %corp%éwxaq;ar@g}ae%sﬁgmarcoma Abemethy’s
sarchnB ra‘&ﬁJo@ﬂa‘r&nﬁ@ﬁﬁc@%m& 'a?JéBlaPﬁJfﬂ partSafcOME, an%ﬁ&ﬁ‘ééh@ G ddnta,
sarcoma, Hodgkin's sarcoma, idiopathic nultiple
botrypigvaraered) chiorrmmarsaecgme. dierie sarainomArATHGINALareMSa Ve e tumor
oSy 8L LTI IRAREL OB RSO0 s s
sarcomh,| gigd cdd bregonangriamg egytio sarporha lilodglan soamomaadipgptlan tnultiple
plgnsl%{éecdgl%r:an%n%anac g’a%o%gag?rﬂémg%oé)?agécs sgll (fozn%gog(rﬁgg:}%sa l%lg/ﬁ:olflrlla,of: ufoblastic
sarcsmb 00Tl Qihséred n@inecKapdsCs masmnﬁupi[fﬁ%m}:arcdvm amgw@rcoma

refers to,.a t ising fromthe anocytj.c s
eulgFer iR SR s P o E A T N SO HE O R UGS b reoms
RouS X203 scrayfstid sdr@iiia, Gind ol BsafhAN @M fBe R iRHARhic6ma.

mel anoma, beni gn juvenile nel anoma, O oudnman's

mell%¥8ha, Msgnomy| i4i5evia 2 WRPTHINGE PAESEY MFBNAGYGFaystem of the skin

and Jo’eh%ﬁ&‘ghr% WRlaas R Bincl L&D Fdr@Qatift | agﬁ@leﬂﬁélﬁa&%laﬂ&{a' ﬂﬁ@lﬁ‘ﬁotlc
mel anoma, nodul ar nel anoma, sub ungal nel anoma, and

melangmar banednaivaspe ERHnAa, rfelpurtenmis mflwem S9 Caelenerprdlarding-Passey
14fo L 1eBndIBobA e edh Ro TR AL 14RarR incBRb b §lokial
e P R ol oo e M e lor
melarmlagwbengaﬂ H@lanmnmnésupaé“wl siExasiny melynaar ci nonmas
ﬁCI nE « é)rgl gﬁ%g{%i esl t(c:)aagr}allar tgnant ?rl[ﬁ%lgyooenm € %%of ¢pithelial cells
tench:ragto mﬁmw: tlreanﬂomnin'@ tagenembgiostisy to uwtastamnﬁxemfplary carcinomas
: acger nal qrtex al veol ar .carci noma, veol ar cell
1nCllé ? gqr ﬁ)éaﬁg) c Blglélgr Ca]éCéIrqm g%u&quﬁ 8?,}‘8111018181,%6]?10&%%10 carcimoma, adenoid
cystasati®intla batifomd ateab@ hdsit:d lcaic OB of B&SRS GotesxPuScdtL|ckreinoma,
car ci noma, bronchi gal veol ar carC|nona br onchi ol ar
alveplar g5l hgpranonKY i‘?&h‘i’ig}éﬁWc@OEﬁr‘@F%W basesedplercy bspioid carcinoma,
basds@lidmhdie 08I catHRd R BERACRbAIM AT c8RMehABBachidlR chRHofa,
carci noma, colloid carci noma, conedo carci noma, coOrpus
bronehpeshFSHECINONT BRTPHIBOT Eatiedriv e langsncetarrarcépma, chortonic
carc?r{d)'n{aa&ﬁl%ld %%ﬁdn&o E&n&f&tcﬁ&%ma Srbdsncifoda, G- RPIReinoma,
cyli'hdrica carci nomm, duct carcinoma, carcinoma
carcghomare ceimpsy sainowaceinoma cyl@rd@@@ii@aﬂcmodlaccaﬂmdmr@haell carcinoma,
duct c%{rc%L '{‘i{P gal‘&ﬁ&l%!l SR elﬁﬁ‘ry Q%nglgﬂat Fgé 'hgllcn%l C%PC%R)?A Siermoid
F¢ carclinona, ci homa ex 'u carcl
carc[nobtao&mcmorgaaémﬁlblmlé ﬂ:dem)ldw copbyrk, cagmh(mta mrusoma ex ulcere

carc nt.ce carcin
carcioma fi rosufn gelgnmform carcinoma, ge?atlnbus carcinoma, giant cell carcinoma,

not 1
C

carcinoma gigantocellulare, glandular carcinoma, granulosa cell carcinoma, hair-matrix
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carci noma gi gantocel | ul are, gl andul ar carci nons,

granul osa cell carcinoma, hair-matrixcarcinoma,
whemanededs car ci noma, hepatocel | ul ar car ci noma, PEIIUS100E062361

cell carcinona, hyaline carcinom, hypemephroid

carci noma, infantile enbryonal carcinoma, carcinoma in
carcgiomg, heinmtméeypmemndiep@acreéluhbweicmmm, &h@tgbletqalé lcprginoma, hyaline
carc%'hﬁ' IE%%H}Ep BQ’EBI%% ﬁfa(flﬂ[e e'nﬁ) 1&&%1 Jﬁ#t geh'é(m&ﬁll n 51tu

car ci moma, - | ar ge- ce “car Ci nona enticular carci
intrapa'rdcfmm nacﬂnema,l istideqitiglial qapmmmua) Ksomlmchfprfsmmmoma Kulchltzky cell
CElI‘Cl ng hfglléé% %lclrlc%lom% rzctgl:[%crl.]l ar cdr 1%91{12(1: Icgl%mnaomHQenltllculare i ornatous

y Ccarci Mo, melfafot e A ioira. Al

carcﬂﬁ)lrﬂaelymp‘hﬁepﬁthelﬁll caciabma rascindaiaGhddon@e, Mkaiupadt l¢l3ﬂcmorna melanotic

car ci noma nucogellulare nucoepi dernoi d car ci nonn,

carcgPR; SRESHRCRI8 S MUCHQRDTECIRAPE SIS HA™A SR PG hgarcinoma

muddyRIERE, @fﬂﬂﬁepldbﬂt&@@&fr&iﬁ@ﬁ@ca&ﬂbﬁhﬁlﬁféﬁsuﬂp atuc6@ darcinoma, carcinoma
carci nomm, carci nom ossificans, osteoid carcinong,

mwgﬁrqd%flglﬁpé%ff/%geﬁb%m% PHGFY Srciagma, catsiRemagnsfipApagsisaid

carchidhfal RPMRry 9&[1‘&1%)‘&1@ p@ﬁﬁdﬂa?@a&&h&%@rm@ék&@%&ﬂ&na prickle cell
carci noma,” renal car ci nona ki dney, reserve

carcinpa, pelfaesond @mcm@@a éﬁrrﬂd)mil @&Fm?aﬁtfck@b@}’ rgEhiseicd earriapma,

carc%ﬁﬁl' st%HBatoﬁé?s' fcﬁlﬁélh!&laﬁ%ﬁr%inﬁ&%cnﬁ%h? &JP&H@TE' %Ergl:n'oma scroti, signet-
signetring cell carcinona, catrclnoma sinplé

ringgl kdrcipeink, ceenmimomaples smalotldcaangnacoanoid pztrelmonn@tasbhermdal
cell carCIgp Iglndle cell carci.noma, carcinonm

cell cdicinoma SB ¢ cell carcinoma carciioma Sporl 1osurn SasuamO}li carcinoma, squamous
spongi ostim  squanous car ci nong,

cell cabmbma,rm;ngsdafdlmac arrahmmlangﬂbt@ﬁlcﬁlmﬂaarcmoma telanglectodes

t.el t at tel t odes
went oL o B RGBT LT h G P YRR corimoma, and

Cm@h@hgn@mgu@ar0|nona verrucous carci nonma, and carci nona
viflosum_[0085] "lLeukem a" refers to progressive,
mall94$Rhnt Lawkermis exfers fo pRgrep o aksans ditpasss ghtns bloqd-forning
orgeﬂ@ Bfd @lglaﬁerélf}%‘h%&@ﬁiea st pad1FEhBSh MUt A&t BMcukocytes
and devel opnment of |eukocytes and their precursors in
and thegr pscgEarsan dhetbnng ape persvinariey kepkeanip & ggaialfyaglincally classified on
I e '
e Y Y BB RER AT of 1 R 2eclle Crbroh eI gt ol
1nvqlquemgéloxdétﬂyelp genolis) e]dmph@/lé I(lyimgh¢gepelisppe mgtugc)ytlc,l apdpghighelincrease
or ngn-¥nc Ha9g; oeunsu)rdbe a%%g Az tce':lfs:%m f’:lng%lo()g) C{llpeeflﬂlil D¢ ;{16? 2 e of
Sht Aot ease T Jer o norna
(subh)éudieldrcb dutilemiic mcludad éculeemlpie (asutb netlkepha)tic leﬁkdmim caromc

ncl udes, f.or exa e hoc c. l.eykem a
Rl B HB RS BB P e R SV B RN P Bisy . scut
prorhﬁ!lldf(@fﬂ'b Ruk&hib ofdu Tgcreﬂﬂéﬁk@ﬁ‘l}@; hl6udcatik ROk enia &Qbﬁkﬁcythemlc leukemia,

pronyel ocyt dult T-cell |eukem

basophghiglepkeatiy, éfﬂéb?#laeuTa%rae RO RS CP@B‘fQé’Pﬁ%PCY“C leukemia,

leukRASORRY,| dnfbr{ AWK M cthia, BbASIphARI1bukb BUK ERsT, 1cRMHid) Bairy-cell
| eukem a, chronic nyelocytic | eukem a, |eukem a cuti s,

leuke i Jemelilastie dnelsemia, heasyRbloicl pkeméa kistipeatic fubaia, stem cell
leuﬂeﬁl% gmt@moﬁ&kfﬁé’ l'eﬁﬁénlua 1@beu1tb%ﬂ9 %Iﬂ"‘? ohif léuﬁé‘rhl% n}ygl%hoblastlc

hemocyt obl as [ euk en1a Istiocytic 1eukem a,
leukgmiid, hinenhkeyticdgukamis, é'rrmbngﬂnyua leuleauik dyrjghoid leuli@@p@dymphosarcoma

cell }le%%&ﬁocy st cé’l G]%‘éﬂrhg éneeglg as%r% glce r%fl{lgs?ll? %iz)ﬁrﬁ{yglolbfdlsltl e!%lll?egna

modoey:tioelmlamld yrtyplmbbt&ma:lemi?&nmle Inhy;lo(eyadxcelnmlamlammdmxﬁgﬂanulocytw
eu em 11 C e mCcCro 0 a
e e A g P AR R R I S

nmyel ocyti c | eukem a, nyel oid granul ocytic
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| eukem a, nyel ononocytic | eukem a, Naegeli |eukem a,
pl asma cell | eukem a, plasmacyticl eukem a,

w@e@mpedearyt e | eukem a, Ri eder cell | eukem a, PCT/US2007/062361
Schilling' s | eukem a, stemcell |eukem a, subleukemc

| eukem a, and undifferentiated cell |eukem a. [0086]
leukapiéhi, plooyalocytimieeesia, Riddgties]! Ipuemen aelplliag’sHodgiianstem cell

1euk@{n§ eukgﬁm 1&9%1%! OnPurdViRORARY O Lkdhig myel oma,

ufo ast ona east cancer, ovarian cancer, |ung
cathiBﬁ] Alddlbdmmamanscmmm for emrp)lfe Hmdglnbts@we@m, Non-Hodgkin’s
imar Gra obulln -cell lung tuno
Lyng)hlorrrrlg,rr}{ulg% [olrjnrerlbtrlesuro q%Sgdr%aC re%% ﬁ%neCFr ovar} 5 r(]:a%chh lil.lI'lIg cancer,
rhatifeinlygyagdoinapaitaire ﬂirbmb¢®3jsisamﬂﬂﬁy ntaiaﬂog@laalmenﬁaa I‘sﬂla]m-@blﬁlung
uri nar%}lgl adder cancer rerra ghant in lesio

turn?réslfr} ]ialllctaﬂlelésr stoqum %Sco W}PC‘GF dn lﬁﬂ@é pancreatlc insulanoma,

malfgﬁwt ehlasidonmmareslagitagedts, fRAMGEEnanORN Labs, Reddla cakkr,
cancer, malignant h)égéﬁocal cem a, cervical cancer,

ymphpsrehy i CaB‘éeﬁ’d@Pr BreqSORM3REA 2100 SHEGRTINGgY Hact cancer,

mal%ﬁ%%%&ca@&ﬁﬁ@ %ew%ﬂ%#%ﬁ&nﬁ? ﬁ@a&%ﬂa%n%o%al cancer, and
NTI BODY CYTOKI NE COVPLEX [0087] As i's well understood

prostaie eameerart , bi ospecific capt ure reagents i ncl ude
anti bodi es, binding fragnments of anti bodi es which bind

THERAPEUAN CEPPINCA DTN O ASANEBODY (SOFHKENE CONIPRaKky

nol ecul es having full 1ength heavy and light chains,
or [87] f Aadmeelt undawtoedin e auftiprperiBe cqpafre Tf"@é@}'s include antibodies,

bindl AL I B3 TR ch e ey RSB PR compler
antiblyenaledojes hefieg 8hldengtinhdayvyg amhlight elllagi!nsamhnfy Gragabit thereof or

nd n d S I
afﬁ&%leiog%g@ro& ﬁorrsl,n engoof?%er pr b?tgf Els%{l ﬁgp%é?o@m ca?ﬁee Us.
Patdnt No. Jgsdtdier 1nh‘0rp6mﬂeé? etk by[rofoft8¢e thAG thiredyhd If(ﬁfaﬁmar[ioees)).
DB SRS ST L 0 S vty
bindsi@tHcf bis@bleyulbi nds and recogni zes an anti gen. The

reco n| zed i mmnogﬁﬁ;bul i n genes include the kapp
| a (0 aeItPap tidssempBHDS aﬁamwor&&%%ﬁ?m an

1mn{u%9g1915h1ﬂ9§3ﬁ‘§®r f?a%rﬂéﬁﬂs |the@&)f m&?sﬂ&’lﬂcﬁ@ HIMMH@ %c@?{ﬂkés An antlgen
variabl e region genes. Light chains are classif

Theagqoprizediappaoglobilargsaes inglada/ e kippismbie al@hwgmmae@hasepsﬂon
nd SRR R L o Oy SRS B g
Ligldeblaihgs clagslpaion cileir )blapp_ﬁy)p lapgbidh y Heavhyghaing arg ehsbiicidisggmma, mu,
egqi n a r

alpha,p%(l:tg,f 0{9%11%11 wlﬁ%ﬂ P]TO[ ci%ih %llg gm gor%&) E ‘é B%S%e _ngCé IﬁMb %A IgDh
and agit, Irdsspeht@slya Mgipibatlyt thd aatigenkbdetind regignehimsanitibedyud! be most critical
. conplete | ecul es having full |ength heavy
mn S%%ggft?'ﬁm %gﬂ@f ﬁf;{}{n(@? ‘any fragment thereof, e.g.,

ante03oply The BgiRRhEbddGlabd htgidt Mabdds fFaeiean inchitie ¥BMmbiete antibody

odi es whi ch have varlable regi ons as descrlbed
molﬁvé'ﬁeé ?’ﬂ“% UB‘“:‘%‘% Loy PRyl Shansofs 4hY e entdheqfess: apngibody

fragBlciQ nﬁllﬂlld'i‘%ml@Fc 1%3%{1 CRmcAX &Mo8ics Whieh hARPakHERE kQibnds described
200300222 00 Initially, a predet er mi ned target

heregypgnscpnstant é%éj@é rﬁrOﬂbVamﬁu&:we@zﬁs HApiso sH{pbIeafedy éor example, U.S.
Application No. 20030022244,
[0090] Initially, a predetermined target object is chosen to which an antibody can be

raised. Techniques for generating monoclonal antibodies directed to target objects are well

known to those skilled in the art. Examples of such techniques include, but are not limited to,
-2



rai sed. Techni ques for generating nonocl onal
anti bodies directed to target objects are well known
W@ oovkowes skilled in the art. Exanpl es of suchPCT/US2007/062361
techni ques include, but are not linmted to,those
i nvol vi ng display libraries, xeno or humab nice,

thospyyio] v solasalmartelwelnp kehw’ogmce dlypradanzasi améltlmj@eélhyget objects
incl&&é%%g @'l%\s%nw*vﬁ Iah issca Mea&l e§h1%ft1n %’n}ckt On POL lugﬁﬂg g}otté{ns or
and are usually pro ei ns or ysacchar
protEina)nbflsmharmicd; Udemples mplude secepmz wmegneshhmnmnas grogtiofattars,
peptlc? gte(r) g?hcg:olg(e p%t s?muﬁd 3 ﬂlgc}e%s@qgorcig[flaﬁgl t ontl Srg (I)létlj)tlé.:llglll}}l occumng antibodies
suitétnd fob oghi ie accdtdahedwigh the mrdssre disﬂloaﬁe Qihdﬁfgﬁl&eﬂbﬁ hﬁtl‘ttoh&s and

an‘ugr elsf%g%gg dtlfs 3 ;lb(ﬁéiﬁs ue{ rqm# é(ha B | qurl%]r,ug%t im { %g gllsoe gultagg

pr ¢ghdupr mnﬂ@diilé%klhﬁgtth@ cah & wBjestad todhé %chr[l@Q:Q dt forth herein include
Ant| bodi es at can be subjected to

mome@aﬂlaa@églygle@al ﬁ]&f@ﬁleﬁéﬁé PRiboAE ﬁa@@e%%dp%% thgy Rejregion, such

as d&@bdﬁ@é Qﬁ}ﬁJodﬁ 1itRAghE antitRAY h%'cﬁﬁgé/anfdyoggmti? ﬁtaﬁ}ﬁénts derived
|ncue Cre|0n such di abodi es

dy
from plegige or:h@gemld da%pt%@myolh@as/ Jodwanngthapringial @mtbp@ﬁowbtalned from
o L ETBI S LN AP PIRAR0L LURPRILO SRR, e
port@intodithed ghf ¢ham, benvpchgh naldtingt glpelcglmgmg Ivpecess antibody having
specD f?m{yh 81“2{1/ fglr I}tltére]rglg? 5 IC(Joeﬁl o %%%ma? ! % a%]CIre]%?lS %I:i]}ll 9 e%l%g\l"&llglcﬁ was used
to gedemtmthe r‘anthhn)tll'eS oointlandplnbrgneaa& £.n0t, sijes rmlt;mﬁdkbm dl)bnkey, human,

Vi ng cifi et antige eeded
and Gy iR TR G e e ke oe B HeBE mOR R L el TR ot fSvn o
thosg KiflERInahd £1€ Gt h helice sntmod@mdbamém ﬂhb bir&'ble&Sgloﬁ (ng,and V1) are
rat, mce, rabbit, chicken, and th

separatgintorauipRN: 8t (G- fgaéwoalﬁ (Hﬁswﬁa Ca%w%% %&sn?@éqﬂaﬁ definition

of C@’Ks‘ (PUKEBat@lcRe, W othik NON) KlaBatlhe® @ﬁotﬁfﬁ'cbh@ﬁﬁedl Bind Ql?y &hdrs known
ter a desired antibody is obtained, the variab

to thOé‘ml@hl%i in (19 ashddng Yhaphas bserpelriainest therelsctionmp emmrlaﬁatrﬂtggt

F
vl o CATSAAG B RSl AR, 2R
frankanlpalt regiod fichothh bagiodimgispesks aanlabdarsyqtmn@e«v@ Yamiob amgno acid
sequeg?ess% %%Iel slf:iugen(léeg lf}é)lg etihon % ]; Sp%gl%?e opP%ar%Tg] 1aotr geraéce ngSfBre %hgnments are
wellf knamwe i thic art] sg.NBLAST andg/the GRe Ren‘e;mhpma lIftthe Iar,gat spesies is human, a
al i nngnt of each individual fran&? ion from ]t:)h
SOUTgE Pgﬁ“ﬁ FPHG 2615 SETERAN PBGAFISRYN ’{%ﬁ ‘fr SqrEPEgngdody
seqfitdlPcar®ic oS RGH NCRSaINE r@@@@esiegbl@e c@h ab IGeAbdnR ethé NOPR protein
ms for searc for alignnments

data@%?q <hmémﬁ;rl P e BREOYBLASS! /)gVBAI§% a3t wmap @%t?b% genes

(htt®XRWRLBrc-dpk.ch @c bRiBEdocs RBE R K b8t AAHBERIR of B Ottpldulhs
such am no acid se@ggences or gene sequences (gernline

(httmé/ww&vamnwmg@aleaxw Yy e e e@éywt%:félﬁreb% I theirepnimsnty ﬁSﬁ done
o AP Lo SRR e s Pty sy M
whis}RX8Es ofghdd avlsbidwme the cmmmnmmap]ldd@moggm ¢asthe originating species
antlé&% g él!S Jé’ pﬁ%ﬁ%éfn‘ﬁ%ﬁcﬁ%&&&cggor %81%) Seq&lﬂges wnlqchﬁ%%%ach a
highehdd¢gpce/ Homaba gy risomopdneretoover sgjugnces intthadrsd bateacin }be odlireti and

therepf. |f the
mai €6 pioats b b PR oS L0 B e bl Bhimarcgid
seqik@capakbsize dhich haes [edsei ivenoldpiycan g€ ifze@ fvhtn iy Shbd8eproducts
have the closest amino acid homology to the
originating species antibggdy. It is contenplated that
am no acid sequences or gene sequences whi ch approach
a




hi gher degree honol ogy as conpared to ot her sequences

in the database can be utilized and mani pul ated in
waewonssme Wi th the procedures descri bed her eP€ir/US2007/062361

Moreover, amno acid sequences or genes which have

| esser honnlogy can be utilized when they encode

whigly, pdiae meninileted apgheatecipdnin pesortaret vaifiuths proseduess deseribed herein,
r

exh@ﬁ%?%c g%r\g%l ﬂ e{ﬂ&*rr?ﬁe(aQSg& aﬁﬁ%eget e{e%&ﬁ ggllB?&lﬁfent? an acceptable
ranggif hgeology 13 grerdr dlan abort S Yo mh(sl,ld bauralcs@ot] dizk elrgeameles can be
Otherthh%rmlogy is greater than about 50% It should be
&r'st'66d  t hat target species can be other than

h ueos2] [ 608ang” Tefedtd ag indieih @F suct@s anie irgadimeitaor @fnclioration or

uccess in the treatnment. or anelioration or preventijon

Provapic Pl B ST Tk legﬁtyve&zs f@%iqt%pmm%%ﬁ%g% b pgtement

remmbﬁmﬁﬁshﬁig@ﬂ sPBptaRabeMBahg the QeSS icOmtitich ribrd ks Bhg tdfhe
npt ons . or maki ng the di sease condition npre

patl%a Sémsg & oA JoatncEipn osIsing §r mAkipg ieRplpagtt of degeneration

less Ql@lﬂﬁﬁﬁﬁgﬁt T&r}regfmeqﬁ&l dofiiora@bn i bl BRed BRbBECRE or
degeneration | ess debilitating. The treatment or

subjgereicipaageicsn insfudiigrin shyts b an b@nblaa@e@ by A physieat  Aksogglingly, the

ternm* "H:Qa X&ucﬁg b8 1§ratlbﬂ] 8% tﬂg l:cﬂ”g? rea%gt{t%]oc’f tﬁé Pl%&nt invention

exam ration by a physician.

to pretvergat dcd@’* ta albviatbesr tpheestdmnmbsttdemlommrmbf thheymptoms or

condifliRY nocigéte r i 1snetaS of , ! ft:]oe 1R { C?lgergltse I Qt\(/nenrlﬁnln%ndlstease cell depleting
prevent or ay, to ar e are’ foarrest” or

radlatld'ml dv Icherﬁkﬂh@h@pﬁﬁﬁfecﬂcﬁustdh;eaﬁy irp¢ m ‘Oerapaniictfiea sefers to the

socj.ated with eo i c,.di sease
red o0 T o6 BEEOR 8l fho dispioet GRS dhe ey or side effects of
the Glk@RDINRS @pject. or i nfectious di sease. The term
"therageutlc effect" refers to the reduction

el iM% ht i BreomEmalipnetyint i eynbisation ietrpy e ik CO@P%%WOWS
refef, h@céi*ﬂaﬁ%%dln%ﬁssiodcﬁe &l @ednd ad}fun{st}@tldill' 8 %@%ﬁ’en‘t Bf 4 &t therapeutic
subject. [0093] "In combination wth", onbi nati on
and hepmpgnds aejuscd betsinn Y hadradprineiered & Cq@ﬂ@lﬂon,u cachee@npapent can be
adm%{ly&@a JRRY Somdlfind Qe GRAGYTT IR Bhy @qua Akt pARs§Prie. Thus, each
patient o first therapeutic and the conpounds as
compgeuit beelr@ladmlmmqnd sapaiatel s seficientl cdodshynatinrso agagirovide the
desure% é%zlg eeﬂﬁ ect o%gcgpnll:[]a{ ’?';tltf hi el%‘[ Qtt t’h§ a go%é 0% ther peutlc drug or
emtial Iy 1'n any order at difterent polnts in tl
autoTrhmsne manabeumo Ktpxgnaﬂt a piarrnhmuwmdmmtmbe df the pwsatt aiv_\;zntlon means

TR SRATRNT X SOV

cytokhal Mcﬁkﬁtﬁe&%d:ép[br c6hplex karaymitbancich the i eokhitite kdll’obl/g deg and the
aut Qi mmune t her apeutic @ g wth a pharmaceutic
ComPRHHILe i oRTetsht Lflﬁ%mﬁ’fl S4L R DS HREH BheHishrgich concomitant

admAA i aRbS dAthi Ve Qo fi TeUg tie e Migh e Hrio R @8 YutREquent administration
cyt oki ne anti body conpl ex conposition or cytokine/

of thoysapter Hisrapartisshaf orcynBRNC hawEBIE dpre vsith strept to jtipsadministration
of atcgﬁgo&gto? tﬁegynesgﬁ(?ﬂ%nﬁl g&goﬁ &%r&ﬁé}g QR tish aﬂf w&n& have no

~_preSent invention w | e a ther utic effect
dlfﬁ@mltbcdﬁﬁrtnamg tad ﬁpmpmatfammmg, f*@awnpwmil dpeage® nﬁqdmn@ﬂtratlon for

partfcgta? dru! .% and glﬁ)gﬂ? r{s ome Illtq \ﬁang(gn subsequent

n1n| At Ne cancer therapeutic drug or
a u 1@09%hu ﬁ”ﬁreath%f apatatngend Q,fgilsn.aétehe g esqpbtid dscabre autoirnrnune

f a co und of resent i.nv
aisRereaBnre Sl SERP ARy 2 ol S50 siRLGE e orme
presdhtflﬁveﬁtibﬁ MclledseireichtiniOthe bese g3k MPfonatiea kubjdchthat can be at increased

sequence and dosages of admi nistration for
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particul ar drugs and conpositions of the present
invention. [0094] "Treating" or "treatnent" of
wele@®easw43 e. g., neopl astic di sease, autoi MunePCi/E8A9E062361
cell depleting radiation or chenotherapy, or
i nfectious disease, using the nethods of the present
riskjofy disens¢ but dogrciiog d@@xmf@vmrueﬁ@lbtt Renppse of nfecigmpihdhrng the
symgtoﬁ{émlf] glt%cu‘ol? ?Jég(&lgg ogﬁ‘gegan @sgo[(eﬁag‘%ﬂéﬂqj h_{)ogfdﬁ% r%ﬁ@f%fonpéﬁ%
symptmhs@t sldereffecmmfanffectrrgp (incldgngplieiee odatmenteetd oheving the
< m% %@4n aﬁ%n?@ﬂﬁ%t'n Sm0§ devel opnent), providing
YRR F rom nﬁ or side-effects of infection
(i ned9sHi ngogagd hmﬁ’treféﬁ tb patdatntikcret@ ﬁlldlttf @litc@¥d uigtaiyhddsages for the

S t Qs i.nfectio causin ression).. [0095 .
paﬂlﬁé@@@é@l%ﬁf forbe ftrgpteg. sﬁft% uaf g} ﬁlf?a predgt fa{l%edlﬂwg; of active
compbiiided casulbitd ey dde #RARS rddaherhtatiPaffdct(©lh @Esomatlon with the

indi vidual to be treated. Each unit can contain

requyied atrmveRured cftiaht oy pesiiication (& thegiopeg il &yrms can e dictated by

(a) tﬁ@hﬁHuea&h%glc{eﬁstQﬁ QFIHH@ %ctwg%o ?&inrd abdGE ﬁ%@ﬁlh&herapeutlc effect(s) to
fect(s) in association w e required

be aphavqéa@@db) ha limgtatiqns grheremhia tl@,qye‘wﬁqowpm&mg syeh adiie compound(s).
u 2 b t’
a8 o ey BLTEE G2 PR B S Mol B IR i Btk acas o
pOBmaWKk@mmanuﬁhe&apQMW¢ormﬁm@@mﬁsqmDombamaahﬁeﬂedve&ndmneor
havé gcmwcg'%fl Per@:nttz‘;jl ! Io? Ql%gll()gi?l rrfesg%ﬁ%?r I%.UP: Leoll ges t.arqugs%%l%gen,?about
60% ﬂddt&ny ipiraferabliy 5 vd) _GO%pTﬂ%‘,)@%)BS%V\BD% r9 10 O2%N2BRA%o 624@/0, 95%, 96%,

S.Qr l ypeptide sequences, refers to t
77g ah oo b Bt BT R SPRHER e E Fise bl B Shpsl Gooding a
cytokPRCdrftibedl, pEfEsitcage:p, a’@ﬁfbﬁﬁb@@ﬂldﬂelﬁ asiafhit®SacQf sequence of a
nucl eotides that are the sane (i.e., about 60% ]
oytokEemtibgdy. Bf e RERGEPES RS d?wed@fam% Bhgn eoparyg aligned for
maximit c88%poRBiec R4V ccﬁl’ép@hs&@v/?nd%% de%i?gﬁhte@ %%ion? hs Bbeg;hl%ﬂ using a

identity over a specified region .g., nucleotid

BL%%%% S ﬁ@émwgceéoew@@mnr@&m&m& w&u@efawbtrpatagﬂtw$ dﬁ@crlbed
belorwe 8?9} ﬁ’iﬁnukaf‘éhg%%ﬁ{ a{ng%gsu!ﬁqﬁsﬁle&lonq%lea% NQCRE bl §1?egg §i%Sequences

a cyt okl ne, anti ne recept or )
arc tiitemmd t@ebd “Isndqsem?)lly 1dm1@nalé’oﬁlpateem abn defetsiteyoe darf twrapplicd to, the
complifT 1m51% f’l d} sreguslt?ngcn;j ?aegt%rrrrng élg% }ngglﬁasg?éﬁﬁénge%glt%q_\geo&/v legel\%afnd/or
addlﬁoﬁ)s ssaqelemhogeolm aavessobstault@os.i Ah@cm%eﬂﬁoehb@if thgIpteferred algorithms

can gc?céﬁlél gliegr,@?)gr}fltstﬁ%hﬁ( 2?&%(%1‘&@ 1dentméf1gta§gg|§|r?%§g%gﬁg%t leas(f.j about

25 SEUSNGRS nadlotidBen |&aitd of MokeréfBtabStoasit 4 @M that is 50-100 amino
i dentical ." Th|%>tern1also refers to, or can be
EwméﬁbWF&@“@ﬁlnFﬁ%tconplinent of a test sequence. The
(5009@] S@otl ﬁ&ﬁéﬂg@&nﬁﬁﬂbﬁﬁ%ﬁaﬁ‘ﬂéﬁe RYR IR LLs1adBRrence sequence,
/or additions, as well "as those that have
to Wshwbéw pagrPnsasare pampraec r VBRI doRIUanBRCqmRRaFiagry dbgprithm, tost and
refe?elngé)&lhﬁegmgg’s HOGAEE L ¢ n%{ t&as%ﬁseﬂﬁglcg @@orhﬂngt@s are demgnated if
Prefe l'y, 1dentity exists over a region t
necetseeamtanébmu@nczfal@mhmplagnad@ammqm@ hre desighated ﬂi’retf@rﬁ@tvmefault
ver IS 0
progggm gglraglre{%%sucg ?éegecgr alftn é\ﬁe a%[tedgga%]be 8? g%aéegdu é[%lg]sgq%ence
compexiyoa ralgsurh,m ﬂly‘l}l)wd@ildtys thﬁpersmq segnoee athsti@Jorthe eftescqueoess
rda equence, S ik g uences are ¢ onpared When
‘é ﬂgh a ‘?&&u%??@% “88&6%% HPEEM PRI Yst  and
ref erence sequences are entered into a conputer,
subsequence coordi nates are designated, if
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necessary, and sequence al gorithm program paraneters

are designated. Preferably, default program paraneters
w@aw7eseesed, or alternative paraneters can bePCT/US2007/062361

desi gnat ed. The sequence conpari son algorithmthen

cal cul ates the percent sequence identities for the

t 40098k qdeisemparrseh aindpw.’t @ us¢rchorain. ancdprtse raferguasrie @ segment of any
one \?\f‘ﬁlg %\?vl?lﬂer é)lg%%rgfgg&a gi&l%ﬁsaﬁeg%ﬁ zrgélotgg ? u@ﬁ%ngggpfgf £ 20 to 600,
usueébg:heuttSdeﬁ ala]luyZ(lih eoof ustilly abantldd tehbomio hi( 1gurdmc§1 a sequence can be

conBFR L4 Q055 G LA MBS FERUBSSRThEL BB L6 o

seqt&béﬁsfare]@ﬁniaﬂy ah')gmti l@&od@oﬁfﬂhlgmhera of sguenesefoe amnlbnelson are well-

conmpared to0.a r ferenc e of the sa
knowaﬂfﬁ%a aduSrHipal aliggment s %W@%ﬁ%f?&@? cgpdpeted, Ot by the
locaO@(Sdldﬂaé}} M@l th@Re Smlth/aﬁ@mﬁerﬁﬁn aﬂdlngWIat@fZ a@zq qeguc ®$ the

for cgnparison are wellknown in the art.

honl@ﬂqggﬁhérﬁﬂeenéﬁlg%t&@éﬁé\@gdlﬁ@?n @M&%C&ow@érﬁle{e"s 443 1970, by the

sear@l@ﬂ)q 'éﬁ'ﬁlﬁgty fetBod of@éaﬁs&?aﬂmﬁﬁla@ WQA %yl @1'69(9 rSk’zt U@leﬁS 2444,
Wat er man, Adv. Appl 1981, b

y
1988 Hvef Ch@lmﬂe@:@ﬁ)d implegnietiensalf @}@ﬁq qlmﬁt@ﬂs (@@&IP&SEE TRAGSTA, and
4 7 Do f
1l Rl VB AR 0P B A s
Dr., AdakikonSHL), USA{ m&ﬁlaQatlgAmerlt%é Vlsbg,l IsPRgIn éme,zeegj Ausubel et al., eds.,

ese orith (GAP, BESTFIT,
CWEKE#K%O 1d” 4‘%2%?” £ (f%)fel%% n%qlen%Genet i cs Sof t ware
Pa¢MHQ]§ A@ﬂ‘etred:&aﬁplmﬂta@on@hmhm is MﬁbBﬁ‘bt&lﬁ:ﬁB@mﬁﬁng percent

seqqeﬁgeplagt{g ' ?pc%sggléencee%éu ar?t%%ge&ﬁ%bgég? d gg%)ﬂf@lg?rgh@s, which are
desdribed DCAksshilre: My INee Uk @ds Bis 01 FOXRRY- 319959371@@ RIRR et al., J. Mol. Biol,
eferred exanpl e of aITgorl thmthat is

SRRl b R TGS (TR SRR JE R —

desc%%@&' Fr‘é?@lﬁ 9 1dBichAink E)é’rc@h“[ Sedubifee RieASY B e BAST addOand proteins as
| 'gorithms, which are described i'n Altschul et al

embﬂé%nenmf the imeestion sSafzgos fan performoz Blakel agalysesis pukicly available

N7 ) ;
thro%%h tzg_el_ Tllgtﬁo . E\%% @{ %mge;\':gnojg@dﬁﬂogmat%&% ot N ESREEHI Mﬁ! Mh.gov)).
Thlﬂ@gmthlb etvohes Eishjdentefyuetheghricorngrequant pasie uiH&Pﬁ) oy 1dentifying short
Woridsd S V\Im ihd hee ns%cllle%lcec W (fclhdesf amja‘upnr c())rtseflsl%s som osmve-valued

en%odﬂgrrents of It he Thvent on. g v ?% ng
threBioAEs'Eo@ﬁBW&E&ﬂlgn@d witlo h wof@/ofaheasakmbé@tlt ﬂnraoiaglbaste hequence Tis

Na'on i ot echn | nf tion
refep g ISR AP oo e Gony @ Qi gr PR These nia
nelghBMﬁb&BSOIﬁlhﬁtS hctiaglggatld foy ingating; gbur@eOfol M@ 16@GHERPEcAIBikifg them.
) by identifyi n&lrshort words of length Win the

Theqwéﬁi f)lt%aé EerRed e firest P o ethscgrensa far & {fr apihe cumulative

aligRAst ket € canR| i@6hsb T €Ll cS6@ELard MO RLIiP) EF nibIESLR
word of the same length in a database sequence. T is

sequeggcsy the garagetaes M e WAS sgors ol ohstarhiggapseduchrabsdys Pdd) and N
(pen(aﬁilf E&)‘P@H)lr nﬁstma"{’éhqngstgﬁﬁ@e% al-wrtis% )I %f Lo A6k gﬂglgﬁ({%g,%%ic%rang

hits act as seeds for ‘initiating searches nd-
mattip pgeed m@bulgt@nheawmuhfgw hene. Btensworod theivwagd Aitein cach direction are

halt?&éx?zﬁéglgﬁ}% cquuB%%‘al FESd Qﬂé%alﬁ' of ¥ i g&ggﬁ%ggrﬁ&emf&a&h%&m

he "cunu ve al I gnien
achiengineasetic c@uuttiatscare geesap esoar beloa) (hleltathedcumulngl,onfoﬁone or

oti de se nces raneter M C
morp B g FET g Peal B U Sl SaayR e Gl Tre sLast
algofiften parbiyiets GON €T, faad Xndesdmaine hha@ndiestycindSpeedloftig Silisnifint. The
For am no aci d sequences, a scoring
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matrix is used to cal culate the cunul ati ve score.
Extension of the word hits in each direction are
whaloreesewhen: the cumnul ative alignment score feRCT/ESWNT062361
by the quantity X fromits maxi num achi eved val ue; the
cunul ative score goes to zero or below, due to the
BL/AZN moigeni Ger rofleoimds sequanerseusse gaddfandts g cordlpgtl €X) efud, an
exp%ltdtg@q.gg EEF%O 19[8? fIFﬁ—ﬁ}%gg : gém drfs&?%b%?gﬁt%ﬂgse %03 gl{hﬁl%cagﬁ%equences,
the BhASER pmgtanvu&ey asactnﬂalstp eadrdéngtthel hndgexpectbtion KR BLIASTIM the

o1 QSO TP, SSHUG P ENERRER) pHER PSR oo

1989~)=a-11§nlaélds @B)wd 5PaskpSttiod { Eudtio, Si=5 ANeld, ankdarcoaiphfina€ béth strands.

se the TP, m usgs as efalts
o SOAOB of PolarePsde: bk d0d GIPI (i e Mg habgrabl ferein o refer
to a @b@lé]‘@ﬁanﬁﬁ@ AdidEesiaads iDhe (GRS apetd@hiho and psiemekaf fvhich one or
Proc. Natl. Acad. Sci. USA, 89;10915, 1988 al i gnnent s
morg Bl)tllt@f%@@@&@;@ﬁ@& Htifigal C(hEljmcé]f nwtlc Mﬁs corﬁgpqulwméally occurring
am1§@£@?@ rah %ﬁ aé)tfo tﬁﬁﬁeﬁly%&ﬁﬁﬁi@ amin@ Ja@ig]polygf%@/d%ﬁ Rbh qgturally occurring
peptide” and "protein” are used interchangeably
amipegcad Ppllf@err efer to a polymer of amino acid residues.
Th [y [
ror 2 8 mAPRRIAS BB o RIS bl o0 well
amimd sred aelogh alasd @oinp esip oncicigy the functidr i aguguer smgaratmhmlaturally
occurl(r:lI darmno aW%s Nz?[uraho Qc%t W aaI ; Yo 2§ 5 arr(gjt AL encocﬂ:g ba(%he genetic code,
pol §Er'S “and non-nafural 1%""0Ceur 11 ng am ne aci d
as v&{eﬂlay fheke arhidd Bdifls th@tmrmkateamodlﬁeﬂ of @I hydtcﬁzypmhhkr aldagboxyglutamate

ccurring.an am 0 aci
and SEFPS oo Rt i s Tossr oo prmpun i Fous B8 rBf o
chericABYREfreSds mnhﬁfauty@c&lhﬁngwahm atitlyi €0@6 Wrcatbog tabismound to a
acids. Naturally occurring am ng acids are thaose

hydeage d&arOBYY | EFRIPGEIBTING Sroytheind 48 Ryggpyp: &6 hempesTBfnAGeucine,

metBiehids sﬁmme%&hioﬁﬁl% llefo%qlm engh analERS AL OXMBAiBkEd Regmups
g- car boxyqgl utamate, an hoserine. Am no acid

(e.ganaillegsc) @ﬂ@rdsﬁqd@ee@dﬁdzﬁekme% h@ttfe‘ﬁlal\ihﬂ yape bggpehdyredl gtructure as
a naﬁl?qqg) &@Jlmﬁé hfUER. %nblﬂo ha Hju’ﬂl;tll&é GG YS Eﬂeﬂgca‘?% unds that have

e., an a car I's bound to a hydrogen,
a stractv@rtbaﬁxycﬂlffgnemfmm te %mraiwhgmadpstruan@ odian Rngrogyy, but that

e. honnserl nor.l el C|ne nethlonlne sul f oxi de,
func 10 ].’Il d Manncr S1 ar 'to a Ililt%l occuh%%nmo d 1
met hi oni ne ne anhal ogs have

o dio f02 d ARigy amup;szaﬁ be gpferredas haviaibyejth@rthaimainfnadly known three

et P R G SR s SO Bl by P TR P Bicfihicar

Nonaéhc Rtufd BhinGsioh e NaElSotldes,akewise akan ﬁefaﬁmﬂad@ b} atfr chaveni
structt%r’e that is different fromthe general cheni cal
acceé’fetd&&’tg &GO ami no acid, but that functions in a

611%8] SkdsarvatiR1Pmb@ @firlaﬂtsﬂ GFIES loH tHAdFhiRG a@8 bk nucleic acid
Am no acids can be referred to herein by either

Seqlten@qu Brrreerto RGN 2t kst dcistk seayensgpntpg vatveliymadifged variants
refef%qg Tﬂo@é ﬁ&ﬁeléé@i&%lﬁ?ﬂ &1%9&9{8&91%95 okPléssEIlﬁ?dllgur ca'l Hﬁmo acid

Bi ochem cal Nonencl ature Conmm ssi on eoti d
sequenkaswirseiercthanipdeie efié doas dot ancpde ankwgiino @cmfiwmnetts@e to essentially

iden?rig%i%gtiug ce§| Bg\ia%e Q?ttlliee({ gl%ga%ﬁ ‘of glgégg’é]tlc c%’enﬁ ?ar%ﬁ aulr?ﬁ)% If

vari an app 0 am no’acl
funatioodllyi idengicalchuslegueide escoddityrgiveagpeacitn. For jpstatdectht asdons GCA,

GC@,;kﬂ:g %6%1Udallsen%gaeentﬁe &rhinG 20id & a\rlu%te ! )fﬁlllsy atne%(ejllyfploselgon where an

alanine is specified by a codon, the codon can be altered to any of the corresponding codons
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refers to those nucleic acids which encode identica

or essentially identical am no acid sequences, or
wob@retse nucl ei c acid does not encode an ani PGI/EHS1007/062361

sequence, to essentially identical sequences. Because

of the degeneracy of the genetic code, a |arge nunber
desagibed wibeut eleringyhd erepdddaalypertilee Sechasictyée asrcgdatiensyre “silent

t

van%ogf? G&%‘ic a‘l?é 5he s g&estoﬁg&gs?n&ﬁ%veg;h&g&ﬂgcggﬁ g&%T E%‘S’ néltﬁ% acid
sequever herpo sxihtch@ncadhﬁzr polgpepad@alsandesirees pecy pcpseuhlebylela variation of the
nuclcelc 2 d £ 591 QL 530 t1)z%t alltte% ec%dt P Wic e c acid (except AUG, which is

correspon i Ng codonsdescri be Wt hout ™ s erlﬁﬁ “Re
ordigarilo eetnpododpe filr intbehiorSiutg bnd’lDGGewﬁchisl addiviadly aticl c@hscodoe for

"silent vari ich a
tryppphuR Ceubs paf §') %&yl?lii Wgu%wa ¥ ot %\9&9 ng\ef%?leg%{c?aah silent
variSRAULEAGAcIBie held Whidh cBo P & EIe Berdidp Bl ipBEE in@@ctadleséhbed sequence
descri bes every possible silent variation of the

withyigeness te t@&xareswreéu% bt ot Riith respact (RyRATYA PTORE SCIERRS-
co gﬂrM] NAgQ t(pMﬁl{n@ la&id @&jugnc(eg XR8 BE sk W éfﬁ‘ze'tl%t individual
ordinarily the only codon for nethionine, and TGG
subsjftions.idslcaengion additignstpe nesitiy a@d}d@ntlc’feopolmey)p@fo phemeicggauence

mei{le{EPsd ?st %p dél@teé’ é ?111 e men% 1tdI 09 Q%QIY érgéﬂa{%e%"fl hm%no acids in the

ecu Accordin eac arl ation o
encovigd bajuencaas d thsemwtleci& mgﬁed Vpoehry bw]@trp the ailtsratmpltesldtsnn the
substltutleo%% aﬁj SRtan Ia(*:J ?iq’vﬁ% Al er%:c?a]tly Si re?n‘?’lgg (a:gl%it {‘i‘onservtatlveI substitution
expressi on product, respec 0O ac

tabl@;rmb\edmg ﬁurenmﬁy s{nﬁ]]af) dﬂnnA&mtiQ a@ melﬁcknawn mh ﬁe ati.e fadsconservatively
recogni ze t

moi et pisrie Hdiari RORES o bl fnonieo b Shrinatsy igjegspeces

hom@igd, anP @PELIELS endodiyRerbf de invhti@r Ot ei N sequence whi ch
alters, adds or deletes a single amno acid or a snal

pelCid} adhe fllowingrighs aroys Gash endain ARBREQIds Byt iwe censeyative

substmaﬁﬁfov ghd Mféltﬁér rrgmafm&ctA\y étﬁlkyém& (G)w@)ema&iaeacﬁl (b? r@hda@i acid
results in ubstitution of an am no acid

(E):ch éﬁ]i’%f%“llﬁy(l\gi ﬁiuraarmea@)n@ Aqgingne (Ryrdeeing §€); velsoleucine (I) Leucine
(L), Wﬁl[)hﬁlyf gﬂfglgpvﬁ ?)Q{(H%}é%\gl'aﬁgeg nf;}rbﬁgka(lg)y'ﬁ@bﬁblllﬁr(W) 7) Serine

M ho acid n rog

(S), d"brcsemvéT)l, vel 8) Gpdding €4, Maﬂuoamml\/la(@e i erg. AcidighfoonProtins (1984)).
o Dot8lc MesfiTetot Ry BRINRROL G B B Ry B SR o n
tern[s(rbf O&jousheels of bpaningioei gbita @nenapdsls@mdm cfthis arganaationgsee, e.g.,

AR R Uy PR B sy Rit o b Bat i ) g

Bloﬁ@)lcal @h‘éinﬁmy @apdt the( @)nfor@batl% pﬁa’za@gi&@l KDrom&etst] @ml 98D. “Primary
I ni ne Lysi ne (K) | sol euci ne (I

Stru?(_’[%c eiers q_%e a%pﬁp@ﬁpﬁ@n%emf a pgg}cplﬁép?p\})je 6%econdary(str)ucture refers

to 13BBNYdak@&NhRE dinfchsioda %@@duﬁ@s V(ll\fﬁln a polyBéprRBaMhdsWhtructres are
Serine (S), Threonine (T); and 8) C%stelne (C),
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extensi ve gu the ybridrzati on of nuclerc acid
with the pdslithan erqieswah@m]agem eedhris dmmldv Bioo edlestiive o1 speciniel
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strength, pH, and nucl eic concentration) at which 50%

of the probes conplenentary to the target hybridize to
W0 b@709fdget sequence at equilibrium (as the tarPgBUS2007/062361

sequences are present in excess, at Tm 50% of the

probes are occupied at equili br| um . Stringent
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gaseous. [0113] "Pharmaceutically acceptable salts and

esters” neans salts and esters that are
wWebaragediti cal |y acceptabl e and have t he desiP&HUS2007/062361

phar macol ogi cal properties. Such salts include salts
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gl e stereol somers an m Xt ur es ether racemc
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adm ni stered. In sonme enbodi nents of the present
invention, the patient will be suffering from
woe@plogstd c di sease, autoi mmune di sease, cell PBEpPUSL00TIER2361
radi ati on or chenot herapy, infectious disease, or a
condi tion that causes |owered resistance to disease,
e. §0117HI xxfter seleghingesenblF drie eveoiion senddatastitonpihe semg family
t -
and)op%% Q&Ih@%ml%céen%t%lp elltFé/r or Hgﬂggllfet llmgﬁs én%l m‘%?lt éh%%ng&a%ﬁﬂ% U%mns are
prodmccébmgraﬁnlng the PR b@fdyhecrmgpiaeﬁ@@ealcs:mmdﬂhn gyhrcd ftehn@work regions.
Ass%ne% brl%l aft gocf %L S{/ber)fe aél‘r[]lgoe([mftr hl%%rsdts %\zlré e[@bn% Var1able chain
regmmmintﬁ ﬂe@zﬁd Itmelalesofaheﬂiov@ Bspedts kaﬁl&mbafrﬁplﬁmmtoedvmmﬂm
eted, or suspec sease O ondi ti on. S .
metfods SEFHp e ABHEY | ML ?Or PHMPLS Bt FAUEeahNeY o Fgfhs hybrid
variifle deth@hddReibal ataﬂaﬁlr(z a, Suhpvesiks baSedsl the gl sfdcRE@NCDRs from
di sease. These and ot her routine nethods al | ow the
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amd%%&ﬁn%@bﬁ%gl&gs cap! hlts@pé t%olfdfea rﬁ%rﬂ"tﬁé grlélﬁeging @p&% qh%d% using
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s B . X e PRy e bIBIS e of the
Origmsiegrmeylemntﬂbybr ¢ad ba nhanlg@djbsesteahrehiyb miuthgamesisbody
E@ﬁgf“ §1nce \ br1 bar I (‘:jon\s/ar Ite%quom glpo?éers] arrnog%glﬂﬁlpf’f\:n candldates
t 86T e e ABovE aspects’ can

corrasmmdmg tosdaadfratﬁemgk Cephie ﬂtetma;lt mm;t tualsndaoanst sequehbdsehich are

he. art
o 1 B R aE raiopRy p E R GaIoh e BRBTERG Asrding
librdries Bf hybkit aoRVIRIksenidasiedvian nteh@elts afigeti fr&a PR Co@sinafichs GPRSlividual
fromthe originating ecl es) . can_be produced. by
framgwogoiraione épgla%brgwcﬁ% gfr“ slegiiitcafatabeR Cowomsa%n%fé gphysical
collEReREMMYLGRR regions can al so be isolated fromthe

ori ‘?l nati ng Sﬁgm es anti bodi es usi ngy sui tabl e

r ed@HIPbt Powmbhzirrenhyeipdl aniitpdy etantivedy Femmanhlibyary is preferably
h&Susf {cfol BRGNS o hh & f

acco%ﬁéj{/é n%ié.ls &l% }&'ﬁ[ aC::%I 1 Xlilllc 69 {lﬁs ro\gﬂen%m é :'Oe gél)lglﬁ gbégfe% ﬁ:rhemgned to

havweavcrlapiies channe it thetye:ooldl agnwéamdﬂ@ @b:éam bwa aglyinbi@ety such as with

poly%,lae?aske) %{I?G]IQ 9&‘%19%011 (B&RZ Irl\;élﬁg | rtteeﬁ EJC 2518P rﬁrl]lglsllcl) Igrg é)L:lg’ rmeli 1n order to

generuite thep‘heandaﬂdgemiairesrtg: dhosespomditr gretdemglmdlwﬁlfmgltemﬂowrlap with

here e tio of seqguenc

iyt e S B e R A B R TRt P e SleBTthR Bepdnes !l length
light SRR EhAMEd éa€§ ches Ghihaes. ITas Bin and\Eé‘anf o oediy reglons can be linked

| ibraries of hybrids ca s ed havin
toesier hY BY S FBFERR ORISR S&n@ & lﬁmf ARG IEY bem?%{%gm g display
vectbf N1RABtvEMEtRods! (B BE h&SmBRRTBR HahRALEPIMEryPaARRES 8150 be used .
col | ections of sequences oOr physical collections of

For pxamnlel ghe 1ibmary 93n bisaseamilsd fsm qvgslepring alizonmelpesisigy ugng a Ligase
Chaﬁﬁﬁéa@&ql&’%“c@zg G&ch' Cf?e[lﬁéﬁé et 3, @E&L&%%%Y 3@§C§’J§Oi§25§tﬁﬂ
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I il i Iy
AP KSR AONSAL200 RSN b Py o
exa@ﬁl@RﬁmabﬂmgdnBtpctaﬁ bstlpsd mfo aowcetolr d‘pat eottadmss inofarad, ¢he remaining portion
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human constant domains so that they could be fused by
overl ap extension to produce full length |ight chains
warw7Mesekeavy chain fragments. The |ight and heeW/ysm®d7/062361
chain regions can be |inked together by overlap
extension to create a single Fab library insert to be
whotg lighé dhdinst the &c gprioh afheasy clenins, & fragmeatsithes condaip oty light chain and
e humani zed |i brary genes can al so
hembﬂ%aﬁ%%%ﬁﬁb% &%ﬁgﬁple the library can be assenbl ed
fr@Wﬂdheﬁmapﬁmmgndbp@@aummeamﬂ@esaugwnguaﬁknga&eHGMGyn

accoy ngtto T%ﬁ gt(eéqg]é 1s§§§110% Gitﬂgl]q parI gcﬁeolrlso Eoggsaiatnﬁ%? heos%rg an?t'Il géf large
hbrefri‘eagﬂa?&dﬁb@n tethe bie, 29 eypefiatigchhagadiglonechnique Sach systems, in which

pr |ate vecto regte y d anti pody. | j brar
v R OB Bint e it na e St planefbut Raftioghate Ade proven

usefBfot a@b@ggm&s 6 BdhtiBEdyCHr Qe sl (AddOth@ni@slias séqhéﬁces that encode
contains, in-frame, the, remaining ortlon of th

therpferts &t yiere éﬁ%ctﬂaﬁtan%mifwaﬂmﬁm aofibegcfragmspiythat bind a target

antlﬁénag&ﬁﬂ'ktt%l Lfatc£2i19:b86Cl1o0E G ﬁlfcllééqgé’\&ﬂ{l&c& GRbding the Vi and Vi,
chains, the Fc portion of heavy chai ns, or fragments

regipihcire Bior 20 eenp GtaEMEnty bich Ragode dnaderisienly tahdirast fhem to the

per1glggh Upat QPE G- anll Qél';lje]suImX rGQSﬁLa%? E[?tﬁ;%d;‘?’ Frah@Ys at¥ ﬁltsgg%ed on the
e used In conjunction wt a l[1brar accordin

surfadeenf reds etatiodia s hypsaatle as @eﬂoes:noub@ctemmh@a:czﬁasprbtams (eg. pIH or

pVIhE %tlﬁaénag?%lg ea%{lﬁ cfj fﬂagnnl%gtg ‘E’)lreocf;l) g s¥e tem%ﬂ{ ald lgr‘?lh(?a Igla%e Or

capshilsaphap5ddddsh An wvmagem@hageﬂﬁ&dpmnaydgst&egm et s cakethey are

biol A e e er Ty SR Er et hATR g Ty by Sione T adoneee

confain@ @R ictectcanbrdriyembed ig GLdtelenl samuanﬁleﬁndrh aince Me@@eleotide
t he for the in vitro_selection and anplification of

sequspescit cacoditharadxpeptidedEny S1embst s SPHyNE et Rfwee or phagemid
vectef] tsé(ﬂl‘éﬁbl dg:@?ﬁr@ssféh Bl subSSquBMGRnet#dini }_yl)%%on 199QtivelP Graightforward.

nucl eot i seguences encodln the VH and VL reglons

Metheds fpg thg @HlStT@FUQé REbIctalgREIRE @nt\mdzyf Hisplay §baripsegesmbda phage
expr%b&%@}t?aiéﬁ%fe I Bt ﬁf@ EtoMtcagf il %C{Hll’% A 9590 Kang et

as a resu e resu ant ant | body

al., Pnagﬁ@hw$Méébl6&%@I&&éﬁ6bﬁ99he surface of the
ba 0 e al ly .as si.ons bacter.i e
@ﬁrll O?E ﬁrse% é%gen%on f?lTLher reﬁaltlvlt? f“)mbogj ercfn ’g tc?l\ege) tg;gn receptors
(Tcam twihimh dpecificaliyrint] shearyekdics pt lam@liolemds ef thalpkagerarinleatidod dhe

i B eistotiEpnis EDeRere i ihin eOy delidedud 1epe 1en
(mcmdmgquc ahd @Ass e@m Igseir&gMgeahdl Igbrgg MsetlBBRET, ﬂleQ@fh ‘Retibody” (Ab)

mplified sinp grow ng the phage containing the
is mgglt oy Vbp ﬁvlhﬁ)é%émw%%ml% PRl Welp padbodics. and antigen-

bmoﬁsg i RA AR tBorest M6& p&etf@famy@ﬁeeéﬂhb&ﬁessa@ah@%eanhg@ltblﬁdiﬂg)&iﬁlbody
pol ypeptide library nmenber is contained on a phage

fragg}entﬁ RAGE BT dBepiion ad dirdyiE] lﬁ@ areé;@bh@ggq tensinglerchain antibodies,
disuPHRSFRUG Y @gﬂgtﬂr%m fits é@lﬂ#} teing ihie vS d5RhiAldnY§la rnelflts comprising

strai ghtfor he constructio
eithgracYeori \optragpen. die |ahidzwwel capeetyorh kgt amhdorigndnéladrhelbirds and

o FRRES IR A1 0 SRl T, L T, e

orchckan. Natl. Acad. ScL U. S A, 88: 4363 1991 [0122]

B R ERh, PBh BRSSP B . con
conilpil:]liﬁltgﬁf ?ig;a@mgrrﬁ%bﬂe)salme dr yguneihaties wath thdwtipy @ $antal of the

-33.



anti bodi es of the present invention include 1gG
(including 1gd@, 1g&, 1gG3, and 1gA), |gA (including
WO gual7/09fedB | gA2) , | gD, IgE, or 1gM and IgY. AsPQBEES007/062361
herein, the term "anti body"” (Ab) is neant to include
whol e anti bodi es, including single-chain whole
follegring Hoeticaegionn §d Gk, gehbHn domeng. Pdspripeludedtin gredfentigybaye any
com%{n%&g{) g&% na‘b'ﬂ:ere@%ds)ba& hﬁ%e%ggstg @{kﬁ@ éhlt@gﬁls Q&gﬂh&‘ $he present
invanhah ﬁudth‘;r 1ba;1t1dea menndonal |pmi}tcknialt ohimsriq gumaghai, And human monoclonal

b ul.f d dFv f
and %ﬂrtngn oq}zcﬁoﬂatl %ntﬁ)ﬁ%le%\grﬁrlgll nl,)ec%q:al'l:\/f?lg(g ﬁl’flﬁ I?P?grp%%[{dgggfetﬂe %resent

1nve®t16th @he @reVént aiveMdndomiedr incluBbeamibb diboahiels a@aﬁtlhﬁofﬁrpl@ i the

ori.gi n.i ncludi ng birds and mammal s.
an“@F%?éEﬁﬁﬂyamwﬂgfﬁﬂw}bod|es are human, murine, rabbit,
g038124pUiTAE@dbGics SRAAEpresdAOIMSEntion carchy Bb@pecifitl Bﬁﬂ)emﬁc
Ant i gen- blndlqﬁtantlbod fra ments, including
1

trispepifig |050%sﬁaé}t?f PEEIEFiEs %%@e%ﬁbm}b%w% Frd t\%ﬁp‘?%%q for different
epitbied '095‘?&%1 e%'ﬂ@@@f tHé pﬂe&n@fﬁ(@dtﬁﬁt& O B h&ifh@r %ﬂh ly p@ly@é tide of the
partia ? thefoll owm ng: hinge region, CH, (f
pre@mn@@ﬁm wrovellnsdor Herrsolaghag cpmpeskions.suenasi adwteacrlegoalﬁ yolypeptide
of, .V

or s R B B e P R T PR o P A WD (.00 52105793
Tuttfag ok e fmmmrel. Ud@s6igthd 89 lohbs. Pap@loyd Bhd20, 4:%741@3; & 601 819;

n and, human ocI and hu )
4,7 ﬂﬁg?b%%%g 48v\%ach ncg 81E:ait DErel eI‘%PC? Il’lnet pl(I:‘) Frﬁgfét Al (gg ) alcl) purposes;
Kostdirey sk Mmin.edBi 0d7- 15568 1|993asent i nvention further

Y HSE AERATRi0E 5 e i dr doyeB bl e S toms ofthe
epitépd) ROPdrESN(9f oftalpBlypE R Ee BF the Y&t RGN WHIEh are recognized or
nonos§e0|f|c bi specific, trispecif c. or of greater

speciiigally Spwnd; by th%%&ts?odwmhf PfomEGS ?@%W%@P&on AfRnRe specified as

des&i%@@ hdrkig, ? [ pyNTtd el &N tin EOLEBRES p&itichs pd%rl YAREH Eélﬁ'@u&fs amino acid
present invention or can be specific for

resuilmls yﬁé’b@dlé%wbtlch sirreifigplbsieind animpdapd grpobgenisiclor ﬁlsf preépnt invention
can Qﬁ{) & glcﬂﬂlgélj ST h@%ﬁﬁ? %éé %@%ﬁt 1n§é'fﬁ1t]n %hﬂle!‘ﬁﬁf%&llasotggt%ﬁemﬁcally bind

ypeptide or so upport nateri al :
pol}@@lbtm? a6the YEs@R Y88 BR; and@llow s 60 ﬁ&O?XCM@OQ Qf 1@5 ?@& ut t

| e | . 147: 60-69, 1 - U .. Nos,..
5, 455 Bty i Qg g g R b ceisibed o ign ome
of tledrainossmeotipor. anebbdiitizt do byt tisf @yerice analod, hehdlog, or homolog of

e 1ok o o P 5Bl B 565 e AT Ep Mk bstgdpting potvpentices

wnH 19@ tmne%emesg thee 190%91?5?&511 ;0 d@s @Halnkxe% (Hss th@le;zs% 1@@ thaﬁh 70%,
tope(s)_or p a pol ype
1@556&%@% & kﬁs%@é%?(? Porigeibanoy /WHP Hssa an ?i/e YRy & C&Fw ated using

metBRB khéw € Al thy arlP SNt Bibell H@feﬁg td DYy ﬂ-&eof% PreRE(ifYen@bn are also
pol ypepti de portllk&s) can eC| |ed as descri bed

mclwtqdélil Hhie peesgnt invepjo v@?wmmdeéwdh@ne&qnmnﬁ@ntwﬂ %3 antibprigcs which
|
onl)a%i C[F]glg%egm Q:ﬂ&ddgét' 9% ?%l A \Qll&‘?l%’bﬁH&é to fgﬁl?@%@bﬁ% of the

. . ically d any epitope ‘or polyp
presertenypntigrewtde; sivegeni lnibrideaaticn wodibenseredascralzbd hmer)e%mbedles of

the @h&np gg’n%]'gfn cérga:ﬂﬁoglgelp% c;lcl):)g% e %&ﬁ@ﬂn t%&%lo?‘éheger%%dmg affinity.

Preﬁenmtelmtldmgl affians aiclmiwﬁloﬁ@wuh hdissoctdtios IC(DIl’StaOf ortlhdesama.5 X 10°M,

10°GR3EY 1 87 Vet Pt AP oaR AL VRS0 AL 1EYR 3 w0 v,

10°MM, 5 X 10°°M, 10"°M, 5 X 10 13M 10°°M, 5 X 107M*M, 107*M, 5 X 10"°M, and 107°M.
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of their cross-reactivity. Antibodies that do not bind
any ot her anal og, ortholog, or honolog of the
weoioypepsd des of the present invention are i ncPQOEs2007/062361
Anti bodi es that do not bind pol ypeptides with |ess
than 95% Il ess than 90% |less than 85% |ess than 80%
| e4&127haAnyBodics|tesgokinerihar oy 4 egekindranbebogoniplexdiayivess that
% 5 d it
1ncl§(% %lll,ltlagetse éﬁlﬁ@t@% ﬁ) I@et@@%g&oﬁ%on ‘ﬂf&?&?t t? ﬁl@ﬂg (?ert]é éle ﬁa?gc‘et the
polsqbep;tcdes bitic hesai m)vellt@nanqmmiuyg)leqmm ineérreoind heihprdegeoestic and
therlﬁpnv ntelr Iocrilsg gr q%larsnglel 1{1]1% latlljtqar glse% ﬁ%velurs]% fe%l nl%llsmgu:]l]lgeaslrsan \é%grtciugﬁtatively and
quadititiviebdhesunity levelsfltye ﬂmlypépmds ypepirdas ierotshad blyogical

on ucl e ich brldlze t ucl eat i de of
Samtg fi-ése ar(jo *0n S 8é?°°§1f°tr‘i‘t ‘8’%‘?5?18 ﬁy %&?ra?%? ity ptirety and
for Qplmlpdsbg)ns (as described herein). Antibodies of the

present invention can al so be described or. specified

. n [9'e8hs The atiRedlies of thepiResnamy §iiiop gan Ww%?lﬁf@a algpsefitng
com%fnah&l “gigf §tthls A @ﬁn&&o‘ﬁﬁ é{Mtlwdlé‘s é%h %ﬁﬁfc& [E fe%hlﬁﬁi}ftw?@ﬁsted to a
heteg[qjow pql@pcg)mie g the lzﬂoorgﬁiﬂtenpglug V| clgtm)@aj[ly) cqlg“gate_ﬂdln];@mngg:ovalently

: X 10

and forrorgelg ghich on3 bt beR ™t b Mty Foy P
antilfytidsivan bewcorobioythykised or tdngugafed torrydoland @Hymﬁhmelmxd@wles For
exarpglnpan?F%(P Vot ik t K %gse}tltqg\%eﬁmgﬁ: !:a;illqate 6ec€§1:blt%%§/1§y %%de%rtconj ud ged to
moltecmtdgelt;efhm lap:@lsy]p eqatdtide assafs dndeffpsteseaitculdpwectt asdrterologous

rohpRe e on e <Eor GyaRie: W dl SPRERI alfiggau s P

No.dga4 |995 2R 0396 3%P, cher mEBtp(l)I’aﬁe&hér‘éﬂB)y réfdeknce in their entirety and for
guanti tativel y neasuring |evels of the polypeptides of

all Pﬂiﬁé’s‘ﬁr esent invention in biological sanples. See,

?0 1291Ha ‘Th@éﬁ’lt@@@e&@@?ﬁokﬁl%%ﬁymkﬁ’&@ﬁe@ of Ak §eksbr 'irﬁz'eﬂtlc;?lycan be
reference In iIts entiret and

or a oses
preprtrel barepy Botblegnagodtimewp rlre%lé AEL E%@é@ﬂlﬁlmy@gmew M@E@Pkmes of the
pres@httlﬂ\eelhtla{ S Afi énﬂ; ﬁ%hﬂtﬁ&e%aﬂﬁb Qdﬂﬁ{q o %deto an animal in order to

conposi tions. The antibodies can urt _
induce gwmbdduatied of sﬁnasentammgamh@toaulcalnbg@in@ Piod type pnpmbeloatl antibody”

is n(t([l?l?m{\L ed éo antlgocther rPO(Ii]I?CI%d lﬂ%”lj 10&9 althe%rm “monocl nal

COV n- COV& conj ugati ons
antibalyp adfytp &petn aheibo d)frthﬁtlhdaarlved) frp@si sﬁngd)snﬂonel,:mlcludmg rpy eykaryotic,

prol%gs%olgg,? (%:? %%ec %}nlﬁg%lg&]l%ﬁtgl ﬂlggfwlév 1clll1|—_1 J pg{ggﬁegiln oggctloendal at%bodles
can B8 picpaed esnof widdeaéte sLRthnidiée Ridvanin (ﬂ&rhrblﬁcludmg the use of

conmbi nantly fused or conjugated to nol ecul es usef ul
hyblagomaaB@P@bmﬁntd@ldé@egeoﬁspé%vs% oY% effector nolecul es

suq(smis PE b &I M OO ueyinme@ihbmow%u&% art@hd laQ¥hi$ Harlow and
See, e.g., WO 92/08495; WO 91/14438; WD 89/ 1262

Lanpawpra;\ﬁamlge@g}g eggxéMogpdorEqugnlgg’@s ggq} T- @eélefﬁybrzdomas 563- ES 1, 1981,
sa1dI rBfeRh @Jo%rﬁ&f l%) Iréfepe)ﬁc% &f tﬁ&?&ﬁﬁetleg Feﬁ)ea{nﬁ P?éﬁ)t rﬁ%%ﬁﬁelch thn be

for a purposes.” [0129] The anti bodi es
prodyced pynprhisRiyhe sleofage, ising cesyerss suohnae n@paun(tqzamdlm Fab fragments) or
| e nmethod known in the art. For
pepﬁﬁ §§r§ O%QCGW(F@%ﬁ%g{%?pI ynphoki nes of the present
I nyew3d| OAltemamlﬁlaﬁﬂl@dﬁ:B © dytekgmes ot lynipbolaods combe preduced through

the SPTtoR oo Suf DS rbEie N aRaS reh R ¥ ishGyutertc

cheniRgy Lgfgmetoaoialoanah thanitl Padyample, the antibodies of the present invention
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is not limted to anti bodi es produced through
hybri doma technol ogy. The term "nonocl onal anti body"
WO 2do2/0%s68D an anti body that is derived from a BCHYE®07/062361
clone, including any eukaryotic, prokaryotic, or phage
cl one, and not the nethod by which it is produced.
can Wb ispirehusingyirioborliags display bethpdelmanadn thsiarginephageiésplay

metN@cfs' iﬁ{l%ﬁ)ﬂ%l aﬁlg&glg' dg}rﬁglﬁlg n%?d#(ab ty@d éﬂgl @'{%Itface %gg g@%gggaﬁlﬁl% which

carrtee pblllymtllcrb@mde pQUSOFs ebﬂybdmgidnm legh mnrl}uebswaddilmiai@ Hirbixsty are
sele (9 ¥¥nm| ate n%erllt%%réar% coa nhaoocr ao %15[ ibog, r%ar%%/o%v nuqnal‘ a3 %iurf?lle‘l)%yas;electing

dlrea'tlﬁeiﬂh h‘i}tigém dostasly abfn®Blnd dr@8ptured acd dsd’lﬁlfs&ffa’!mﬁ Sead Phage used
i ncor ated b ference . in their ti

in tkﬁeealaetje 4%85@%1%@ ﬁ%ﬁeﬂguma@@@adﬁg %ﬁ;%{@i WP g6 v Gisttiae

stab@ll Z8@V A GRibotP iR Fai A YIRS nSUG Tus8 tPePat te phade rgeﬁdmm gEﬁ?éUVIII
fragnents) or pepsin (to produce F(ab') 2 fragne

protpigq &a}np,hqswé phageidipalay mefods %a?aé§ewéede9 p@i&? Fb@ém%l?odles b he

pres'eﬂ(t"ﬂ?\tb%br{‘ﬁ%luﬁé‘ﬁo%1%&@&1&%n{k'ﬁ{aﬁlégz!ﬂl UhguARBI. Afe%o‘d? ifg041-50,
reconbi nant DNA a hage di spl ay technol ogy o

199§ Hdesgh aéyhf’h’@t”iOé f\éﬁ S§54y17l]sllgﬁgl NRex Hﬁ@ﬁ@bommﬁf 4ln Buhé.
Imnﬁt;agl ZAF Q52 ¢ %@r‘%bg Pe}slﬂceet%nt G%ql8959 % lbbﬁ r@)ﬁ%ﬂgl Advances in
I nvent'i oncan’ repared’ usi ng vari’ous '‘phage di Spl ay
ImnomethgdST7:KABRRO, |1|994E H’@TéGBf)l/DH3|ﬁhW@e9(M®@|GP,aWQ%t’HHaé wO
92/61H£‘?t\>l78@§ 1881Y: WS@X/l‘f’?{%‘a\x@ 9%598% R 9%7?@409”&1'1?3 Pat. Nos.

rrace of a ‘phage” par carries
5 6%91I2Wﬂ4223e4ﬂ9; $le0 B4/ 6/58@ 31 2 10T 00]) 5t 1561763 ;Phed] 4R 1,517 12698;

5 A B Lo S R AT an P Eins ] BRGPe(ed ey by

refeR BRIN tYir dtiEdtpend foyalb@lrpssté.ng directly with antigen,
typically antlgen bound or captured to a solid surface

o 1032t PersEbuads ot eGesTtes i hageccRg N RIFgtibody coding
reg151'15| Rire ﬂk%ﬁ%@&ﬁl% isbREW Ul Dg e %@H@glté\@fg’olé’\’aﬁtmog b 1nc'1_'ﬁ6111§gr human

disulfid abilized Fv antibo donai ns reconbi nant | {
antibqgigsgortapy ethehéasirehantigprabjadige ﬁégmmt a9fl cyyrrawed/n) any desired host

f
inct P pfima AR Gl cofl0 A6 CUBRIGRY, SRR, FR PR, Rehmiques
to rgcpnmbnaeslyt mg@@e ditgolp Sregments Beludingthe Fetregipn of the antibody can be

eron) RSk R0 e P G s MR T R produce

Fabglfab’ &urE(aly')2 fragmuemol can 2do bO&RAp18H&], usﬁ@grﬂethdae ksoven mtthadtrt such as

oSy S P . S RS g2 o s
et aB /B2 89 6-3A01 §k/ 1 Botier WA 984i810440: 1061 -9843] 869 V\D

93/ 11236 WO 95/ 15982; WD 95/20401; and U. S. Pat.
5, 6483k o Examplesof toghgiques wijeh o pe ussdeg progiyee Sl%lfzr?h;ﬂl%‘s& and

antiBod{@nclwi thcze @&striB4i/in 195 PAL NI 046, AR and @&5 8,298 @Q&h@@go:rporated
5, 780, 225; 5,658, 727 and 5, 733, 743, each |ncorporated

hergiysbeicierenpe insthelr enfiely iand fonll pugascsyidesjonsgi gl £ dethads|in Enzymology,
203P&H @83519%1 SBQJ@%} alPPNIRSRY T RBd 908, 1t96§ ARRYES 88T §N5LS 240:

ter phage ‘sel ect’i on, the antibody coding regions
103$11@4=ﬁ 198, fhiagecaass, e luidingliaviee userd audwdics ¢ o lyerres andin vitro

dete\é{'% Hs9 1][1?1 Bee rbfl‘eralil)?e tg(#llsepgmpl {aﬂm%g&l%e*ao Sl%iangﬁtlb%layea Methods

&si T ant i'nding fragnen expresse
for prndta:mg aﬂ&mrrcaambmisets arialowaliim glerawrﬁmzl dg@rMeelsérs Sciemsaed: 1202,

198? (%%ﬁzfl qﬁéégp tchl%qeues%‘ ZYLF ?%6’ Gal?lgs ek%%?tf r[i%i%unol ol{/let% s”Pise 191-202,

1989; and U.S. Pat. No. 5,807,715. Antibodies can be humanized using a variety of techniques
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to reconbi nantly produce antibody fragnents including

the Fc region of the antibody can be enpl oyed using
worgaonogss4known in the art. For exanpl e, techniPCBEES1007/062361

recombi nantly produce Fab, Fab' and F(ab')2 fragnments

can al so be enpl oyed usi ng net hods known in the art
inclediehCRE-griftise (kR @é%@@dwwww RI24; PaANgsi hax0,Ed] aad

5 553 fRy P ARGl b TR | hORP o 0P an B S precir

Imn@dbgil 0831893498819 osxamlclﬁmmeetememhmme@s\wm94

e R KT T T

antibotesTa 6é3m4élh8by ae@aii&tyl df@xwﬂnxds hiievch elieirninbiyidihg brigeriplay

e e T S0, s S RS ThALS hole

5, glal 3,18 %3&7@@8/438295‘&7\7'@99/504393{0 agd4SReW@Og 663U; WO 96/34096; WO
e 240: 038- 1040, 1988. For sone uses |nclud|n

enc
96/%3643%@9%“{% 81%@7 b B Era IFRBPSTCAEICE ) e PRIty and for al
purfdglsection assays, it may be preferable to use

chimeric, humani zed, or human anti bodi es. Mthods for

pr dRA34] nGuher inshided arihe Dsginenvention Rrrowfibodiestrpronghinantly fused or

e I .
B 4905 5, RSB35 E 0 iy o
or lyvirthobis of th2 Hresd® inv2din. TBGO1tibadics ddnBe saific ﬂ\bantigens other than
cytoi}nse%) 7 %%%qoukérgelts Irc])C Slé)?eﬁé%n il btgorngl nae@;'ar%le%&n%lbg(ggs (34’18 Ieluet Yo target
the 914109867 lyngihdkibksHf tlféqiresehhﬁvenﬁol‘ﬁﬁ)(haﬂt&maa nel ‘@p&S&ﬂﬁB&)vjtro or in

sivop G e iue i g B 3PN HRAIOPTp T2 Ao o4H bodggpecific for
partRulA€ BdlICHefa@d rakeptdr¥. Ain@ibéYi &t @ Ediigaled t8 GR-pBlpheptii@94f, the
Roguska etal, PNAS 91: 969-973, 1994), and chain
presgp{RnfioRcanglsg bepagd in kgyvicre ingpghegssays and prsisicalionimghads ysing
metké KRSy ITRAS: BY. Re ygr HeHr 8fa/ MRIHROERd Wammzmztﬁm aﬁf} 095;
i ncl udi ng phage dis Iay met hods descri bed above.

Nargineya et 4b., mwaﬁ Leriod9: 94-99410948%:S. RatyNg. 51471‘19815111@450@1@6 herein by
feRAlk i Lird dyy SLABAAR o YO 8] O 3335 VM3 1993 Fell et .
98 24é§ V\%Sdélg?& a: V\ég ?348096’ W 96%33735 cherd
Jlmmy@ﬁﬂ167ﬂm62é§bH99hcorporated herei n by reference in
i‘?B&EmFLr et en? {1119761{‘[1%{1 fL?r&her ch[ é:)ssceoS o£19 c:!' 334 mFH%E e cytokines or
preésent 1 nventi on are an odi &
lymplmkﬂﬂfb bhitao pfeyetft ueeldlomrfusehent@mhga;edw m}tllbgaﬁ didnalns of an antibody F¢

(inclu cov ntly a on- c aIe
regi Ibﬁjr Bb\gﬂl gﬁ % h%le gnt&p?i% Rﬁ)%gn gli,secp gtpep]té e(ﬂaf ¥l}eﬁ)éesent invention
can PEEHERLhd Hﬁi%ﬁ&gl@[ﬁ .CHI, hﬁnﬁlf(ﬂ; Che d_blesllnc:aalﬂ ﬁhﬁ} dpRG (ffrlaﬁytf] E@hbination
antigens other than cytokines or y oki nes of the ,
of W@éﬁ@lﬁs AU BRI heTRRfy T nes oh M PhRR ST srpresentjeisgtion can

be fhkd bRb@Rigated 8 MY aRKIREBLARAY pbﬁﬂgﬁb%klh&@@se @fe it P&o RAIERRYS the
i nvention to particular cel % either in vitro or

polyjpaptidey ey, fopyseriyy @mgn%ﬁsaﬁwﬁlrwga@t ol kflﬁen puthy pépkhicpelypeirtides can
alsotbté qusgﬁ %§€(Hl gg{&{ @(Wh% gﬁbsle%n%dgggmoﬁsc‘tosfgﬁﬁ g\ltﬁnefrso For exarnlple Fc

partl cul ar surface receptors I es fused
portews quaigdatoeble inyndpedqsc@Ifsh@@pttsmeeveoﬁon <hle fm@mts through disulfide

bon{%‘iﬁ% S&%v'eé’ &JH%I?S F‘E%%is I%gltiin{eriic Borid %rp be%( 1 ovvn : nss ﬁ%ﬁle

purl IC& on e S usSing ne
polypeptideSeepoetiaps of Hay drigklt I\/Eth,odssfqn lﬁ&;mgan donNip@iB¢ Ab23Pkine

antiG iy P 3§ gt S B0 SaTopH PR R b S e

U.Shiedt elids. §$36,603; 5,622,929, 5,359,046; 5,349,053; 5,447,851; 5,112,946; EP 0 307 434,
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reference inits entirety and for all purposes;
Gllies et al., PNAS 89: 1428-1432, 1992; Fell et al.

wQ 200709880l . 146: 2446- 2452, 1991. [0135] TheP@Fr/ESMWNT/062361
inventlon further includes conpositions conprising the

t oki nes or | ynphoki nes of the present invention
EP Q ethbolV & JiPtigat ad WO Ao Bbaychdasrapaizicdherein bamifFisaepyin their
e T | t
entn%: 3! Jn?%roapl apuglgﬂspso Ats g%él g?&l %NAS Seln 5I ﬁgg%ﬁ?g% Zh%ﬁ‘g etal,J.
Imnwonlp Nb4:e559he 600, d@% rae«gl\/dm aZCHINA;Fo&% 1A337CH 3donion, and
SHE EHITF?Ilélrvee% £ er re E)Iktf? rhirétgooglres " ﬁ:%%g%lanosm oﬁtplee cytokines
or lﬁﬁlﬂﬁﬁiﬁés d)mhepl’esearnneamlob.@ofr Hﬁﬂﬁbl@ theq@eetigat@dort ﬁchuhes antibodies

.above a bod orti ns tqQ i ease the i.n vivo ha
Whla} fedvye t H%CGB%F%S 16‘8%01“3}“1? ngg ghesf an G£8% 5%5 agonists
for &gl 6P Aths ak ROWR bllcnogl&he a@hvities ATEctQ0yYIRRRE-hideRited @beptor
al so be fused or conj ugﬁéed to the above anti body

actiyipr BrrentiRpdfes it huPeriiet & 2eppipts Sxdnplpeical peliviesscpgpdsing

specflﬁ'csﬁqvftigs kkQoRA |h¥r@ﬁ1ptl"héj@cﬁ)v9ﬁnt{btl§y oRRE&Man bOMRAL rﬁ@tﬂods
formdimers throu di sul fide I ng between the

knoyyn it the Bg. Sepjegh ¥ O 1492%H T Peb N%5 L8h0%Ye e%ﬁd@omﬂrated herein by
S I AN

refewéilﬂgh&p&tlpe?%%faﬁfg} ig?ﬁﬁ'gc?]sjgsj éﬁa&lé re]gﬁ t’ ?Jod 9§A1kl n219§9,'\fb98, Chen, et

al., émqebﬁdsy SBodqse3076f 199RHproapsent, 4 fm/iezmo{ dﬁl:t 8&a11794Hda9Y8; Zhu ez

%te'r esgégr g@%@“&gsg (S)na%t%Sg’ %ngnozg 150; g, ggé?% 1998; Prat ef

al., & (4347&85111 331-227,9465; PikYdQr 30, 0. AiddyoP Metbls, 206617 MO0, 1997,

i O 8B R MR R E TSR 5258 ¢ BE LB i BB or

199A31I'ak;aﬁtalzéz aBIN@kan, E’Wﬁ 88, 19b858H&EQD 39,51 18Rs, 6ZNIBng 1681, 1998;
5590- 5600, 1995: and Vil et al

Baﬂp}‘kﬁigf aégcyfciki’?%’z 8 i‘k&@ 199005 disgrps]abatre antibodist fogiytokines or

lym{nﬁmﬁtﬁ@ bn helaft LR CEI‘I& @Rtih RRATRUMAICD gBfdat@ntBRIRIN Rlapti®dics that
oki nes or |ynphoki nes of the present invention.

“mimgy’ pelvasiides astqlié’(’é’rf@él@?rﬂf theryeantipppsingieshnémss wall kini teghose
Skll‘;é’ﬁl 'mctﬁ Eﬁt lS'é’eaE H?&ng&ﬁ E&lo FAtS‘QE’ JC’itABWEl@Sw% and N1ss1]poff J.

nes. These di es can act as agonists

Immn@lhéﬂ anpo- 6438L ). tFIoacpcaaiplle elﬁtlbtotl@s tzyihwhtbglddahnd competitively
1nh1§‘1? %)é)l%‘{phge m“IFﬁ‘%%I%% % : bo Ies %{(1:1% a po %pge%;ug?eeé:se bodlments of the
mveagomtosltg,and ain eiusddatg Igelalrataa:ﬁtl-mmtypbe thaopmiis| thg pslppnpnﬁe c

) ctivi.ties,discl osgﬁ herei n. The abovq“ﬁptibgd%t ) | 6id
mulfngigalipr andior AL e 2 FSORRALCTIER R oY ftigfipe polypeptide
and/BeRs Bga@d. SWOnABIADEB dnti-1didypRat FatlNeagnenBhbf dudBIhti-iéiagPes can be

i hcorporated, herein by reference in their entirety and

useq g hegfeui episesas © Y78 Po PSP J8thdobor cramhleggintdotypic
antiBARR; calcb@{ﬂsed e blﬁ‘!i a F@?ﬂé}ﬁﬂe BeSnbodfents R iRGciBion 3&9& to bind its
Harrop et al nmrunol . 161: 1786-1794, 1998; Z\'m
hga@is/racrepw@ ﬁ@bﬂlerﬁbgbbds@s biglpgigalzstivity. 1998; Yoon, et aI
n Gﬂnhlb%tglg ”? %gt%gfogsl’ya%d ﬁ%g&’atoﬁr’ N3 cﬁbklne] rece Q?J dn rnetastatic
S L 111: 237-247, 1998 Pitar . Innu%b .
cells\mmbgltsd cg@sor F_t??cemt)on mg@@phalgﬁ afdtsatredused togefer to inhibitory,

acti\%ié%kc!’r 'A‘g)?&lagfig_élgé \%i% Bstﬂ'e ?gﬂ;}%ﬁﬁu&?&%ﬁﬁ%?lm‘ro an'{ilem szzo assays for

receptbr binBing 66 Rignd M5 g. Midahéy, agingdts, aiSbgoncsts, amel, th&r hdn’i(ﬂags]and
Inl1 1; 1998; Bartunek et al, Cytokinem 8: 14-20, 1996.
di scussed above, anti bodi es to cyt oki nes or

| ynphoki nes on netatstatic cells can, in turn, be

utilized to generate anti-idiotype anti bodi es that
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"mmc" polypeptides as enbodi nents of the invention
usi ng techni ques well known to those skilled in the
wW@ea07/09%6ex, e.g. , Geenspan et al, FASEB J. 7PCT/US2007/062361
437-444, 1989 and N ssinoff, J. Immunol 147:
2429- 2438 1991). For exanple ant i bodi es whi ch bind
t o [&I38] ¢ olivflpéuliatpt”vmlydels iyHifors agmdlaytp@pm dehibitors are agents that, e.g.,
i | f I a
bind B o B D R B e el R R Bl M e
desq;;lelneer, at dovantegulpditiot acpeisy ofreatokines om ltythphdﬂenqs @hyc}dérﬂcem‘sfs e.g.,
antamg’l)rl}%‘s:stlé %célk%tg}slagenar%aﬁrqtg /th%g ebl neua{} %Imggatg ac?eaSep PP% activ a}eofacﬂltate
enhaﬂcs ad:tivgﬁmd senSitied oﬂ’lquiaglﬂhtb Zengtieint df-cy’d)kmby@ﬁﬁmplﬁokﬁ-}&b on cell
rrents of ch antj-jidiot can
reccplegt &8e 489 FHERE oot Bpse S %@mt}tﬂéﬁwpgaﬁsaokme or
1ymﬁwk1@>fad§gloewum@htem@ tfiat bidlll @éthRtoss @nhHibias, @scep®dit, Meluding
used to bind a tide as embodi ments of the
Proteify RPHASH [Riy wb%d% ehpofysacchirylan 9§ Feralingiogs of th&ﬁlzpve e.g.
hpof)t'a?ern%b &lp@&!ﬁné taRd B GkO gxll&ﬁl!lat@g ﬁﬂchdE %eneﬁlgé]l@lmlodlﬁed versions of
I nh |b?ors activators,” and "nodul at ors"
natugaliyeecwraing éﬁélpttl@sror drmphekines. aigi-ovitheltersd getiviyf %,scveéloas naturally
occ&ﬁb%&ld sgﬁthgt%c 1%%‘%8830585 SR RGH RN A8 Eh%gl 191%Ecﬁi§se£hdttﬁ’e like.
refer to inhibitory, Activa I ng, or nodulating
Suchredsesubeshibrters pettdtivetoss, indldient.gf rpdying putgtivienmadutatay camgounds to
a ceh er(é/rlesvs%gas aggnﬁrogiymp%cﬁﬁgage%e Ibtlgrp aglldnlgen éfe Hngpnag:j][%m ctlongl effects
on @ﬂﬁlﬂ&long&nghsklhe Q@ﬁlmg Ms diedcaibed Her¢inSanghes or ad3aysi cbﬁnpﬁsmg a
ors ar

reecf i 1GE HRHFY S 2 PESH B B A Bl giselagd o

conipsle¥@ples wilkdu@yhcaahibit! dcbfatod, BA@bdNabeo edzﬁﬁlﬁa Hetek @6t ofQEtivation
down regul ate the activity of cytoki nes or | ynphoki nes

or igbifien). (CopElsprples (ungregied W%tna@&m%@@ beAé&lwataé?l%tW&rréceptor

actiAGERIR Jr8b%. BhBitioni F&eﬁt&v is 88Hi Ml Athen thie RELFBSSotivRP Sdlue
acti vat e, faC|||tate enhance activation, sensitize or

rela‘g‘ﬁa tpélg:lﬂoa‘tr@l i$ p{t@u&&Q%,ﬂp@lyna(_},lfy 58Vt @i rfes Ag:,tlv{ltquﬁ #eeptasis achieved
: | _
whef re%eﬁ%gpt& %&ﬁmg%ﬁle Satfloto BOQBRRN s 1INOAUbAhALIS 15({3@ dfflnaty 200
500%r ot W@ﬁ@ﬂﬁ)%élgh@cept or vv| t h: proteins t hat b| nd
i 1%@L°"rﬁe gm]tltpf §& Ia?ﬂoﬁecu Emg gcf %g%kuaarorrf {]r% receptor can be
detepninyct,a“clcdxampléew the ablhtyrdf ithreatuiteoive llgéfndttbl bind hxm/cm,vated eeceptor

A roteins, glycoprote and like du a
mofp RS Gkt abi PPair e eePBRivestT e RSk B Somparing
binﬁggtﬁrna%llayn@gaauwebmg cyt oki nes or | yrrphok: Ines e.g.,
with altered activity, as as naturally occurring
andV)ht Hb?f}e&ﬂ}bpalawaﬁ an@ﬁ@}?’ﬁ@mngtt% cytolBhP sy aPhaing rpeeptor can be
assa?&ﬂgg) Sifter MRhAKIHIRSthaNSarddRe tHel rg&ptosu}?(t} e§§r§§!¥ Sthé é%rsay can include

inhibitors and activators include, e.qg. S\@ %
immpbiliginevatokiig oF Bhokipaissemersued t(aaéléﬂ trﬂg axp S“~§f|1 aNTA resin
t t
R0, B YA SR LA W o
timqsatgrgaien tepesguide sétei wetichteremone WBhopidesataral.dsstpgd protein can be
LisS egaRptOr, t
relegs%{irgllt%n foF Iﬁevg @ l%ffetr{:\gtth ?El%h&)ﬁeg&de[g W(et %rd%garﬂgzed.

npared to control sanpl es without the inhibitor,
EXE\%ESSJ&)% ﬂF RECOMBINANE ANTIBCHMESANPREGERRORST

aC:[%lﬁL hi errlc a?ﬁz%ggﬁh hu%alﬁtaﬁ ofe%QFJi ?e%e &1 ttcg §Q(§kqﬁies or

OFS can be assi g are € receptor

lymplatkines,teyg. \/cartakmecaﬁtﬂida@%mphmsbmd icpnkioé racegepioomldxss, are typically
achi eved when the receptopgactivity val ue




relative to the control is about 80% optionally 50%

or 25-0% Activation of receptor is achieved when the
WO e@epeou3 activity value relative to the cont rBCT/US2007/062361

110% optionally 150% optionally 200- 500% or

1000- 3000% hi gher. [0139] The ability of a nolecule to
prodyicertibyt igcryRingt pepressionyigshokinart pobpegeaide camptivets typically include
oSSR Ao L BB 1R Ll AR iy belePiibody ohins
inclhdhngjmladlhseassncwe@me@tewiogms @smaa}erpbgwle; Pigfeeabily, ithesi dxpresdion
controlrgglurf]: ce%%% ebEa doetgce rrgnmgt%d ntpe%{olrg] &gndf trr] sforrnm or

NON- ACET vate T%’f hoone 8 &
tranﬁb&tin@@dyarbdtndioﬁt@eﬂﬂ Omyé s ivagordtas byuiihakponeed ﬁl&ﬁt}hb @ppropriate

can, be . assayed . b it e I| or .
host i heaopEs 1ne¢a¥deé£%r£ﬁ10éls SHhg atjg%laglg ] SRRt e nucleoride
sequemsaa binlditid ddlle@ithakd perifdatiby RAOKbEE At @GaRtiBEdidsuSed UL

i s tag onto Ni-activated NTA resin beads. Antibody

App&laﬁloeé%a Q1YY 14 ircameradish icat e D tpfFrence dhip FWECtY plfer o
purpodGubated for a period of time at a given tenperature.
After washes to renove unbound material, the bound
pr 012h These epressiongsetersia tipicaliyrreplicablp iethe 8y organisms cither as

ol B R e AU T R e 5 A R o vectors

confaldls4lttia@hmarkers,e,g. rmrrmaillme@biﬂme bulmegroraytin-brodiaes:, frgkrmit
detet Cne rs‘g’ célPs tTatho Rith tEl d sr{gg BﬁAnsees%lencesg cyt okine
anti exes ana1 YT OKi He reéceptor conpl exes,
ar ¢01t4)3p| Ead:dlzylp bmdprcleﬁydm hbaq;@frtaulaﬂ;n usefxfoied@iionthe DNA

eCO nant nucl e con structs typicall .
seai R R A oA BT S Soishites PR R chrvios
SacéHardmi@e L0 diphderfRgen a6, with Qnthbld oetyors BaimSexptedGibnicindgl

natural | y-associ ated or heterol ogous praonot er r egions.

sequSReRs A igin ofirpplication EgingtionsATsIEs aélé&t?elﬂaeég gprgd. Typical

profBStKR YR deS- Mo@ﬁﬂé%@&er% Kb Banld Bthee gfy%lj?tl&@fﬁﬁt%se hﬁlfumble yeast
transformn ransfecti ng eukaryotic host

prorgpiers mqhéievfé@qr@roﬂwa% PISEHCTS ﬁ@l@rﬁ#@h@tdéblydr@ﬁe@a&ewéocytochrome C, and
tai ned under
enz%%%&%?%%@ggda?rtﬁtgoTetﬁ?(%Qﬁ Fsgellﬁ hg%ie expression of the
nud0iddi | hl@nsmip@e ndbsire aprdfetriaé haso Fdr ecprwmgamdleotlde segrnents

rification . of t ossreacting ant S,
CIIC(P Hiﬁ uné%lino%lo H\l%ls a %@Q@fﬁ@%ﬁfﬁ? c?r% 8rora H}entsq er%ee 161nacker From
Geneef eCnee VIAH Pitdiskemnd, i N\Et198'amdmfmher af dultp)ble pos edl ln[e@ tdgaple of

ese e sion ve i C plica
secrpite HpE IR E T el B5E dyPlufin e ADLGRNAE Cihese
hamistef €@i-p{CHAY dell0fned, h&ldal@sjo&dwcniﬁ% orFBh cEMNAL c@gmﬁ@ ﬁiyysl,oma cell
eSS|on vectors contain selection markers
lineg, rﬁ%fﬁfﬁb vi the Fellsiptg nonhEma), Eﬁ@f@%sweptﬁrSrf@%ﬁhg%eéﬁ%cantuaﬂude
expR§YidH donB6t L§IhOR, Kfh ﬁ@ﬁﬁ&a@%ﬂ)fir%pﬁcﬁ%}ﬁ £ QFdIRA L bRy, and
desi red DNA sequences coli is one
necqypasK BIOgesing lrtf@@%atlpa ﬁlquc%lplaﬁﬂ rybqaglée bindipg sites) BNArgligchstes,
polﬁ%yﬁ%gﬁ' §itks ea?1d91fan§cpl a?% rrﬂltnaﬂop é’eﬁﬂéﬂc@sﬂ Qu%ncert o) el%mzﬁzyp Rev 89:
east are al so u for expressi on. Sacc ar onyces
9586a me@fﬁr%emswa@ntrhl@squenwswm momptelyl derivesiciram sndogenous genes,
X n ,
cytolﬂ?eé %f g{r]]ﬁ ?éele?l%vﬁ%f F%Xﬁllle ﬁféﬁ{e}g@&s nrgﬂ%lg M{(—:]g lcgegt al., J Immunol.
148dH@9rE@2 Typi cal

[0145] Alternatively, antibody and cytokine receptor coding sequences can be

incorporated in transgenes for introduction into the genome of a transgenic animal and
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pronoters include 3-phosphogl ycerate ki nase and ot her

gl ycol ytic enzynes. |nducible yeast pronoters include,
waewngosshers, pronoters from al cohol dehydr ogeeEES2007/062361

i socytochrone C, and enzynes responsible for maltose

and gal actose utilization. [0144] Mammalian cells are
subsgqyane ¢xrgssign Fobe millsof tepraasesniggnimat| &t ¢ geUse§ateNos 5,741,957,

5 TR0 TS PRL TS, UGG SRBLTR P o
purfOson8sitabM@dnfaehts istladescod MY sedi@B&s fok lightdpdror bfavsghdimbin@perable
llnkh oesvt&llthcel 1r|0rnojte|{J gr%d n%gnacbell‘ or(r)lfa Saen(l:nrme ! I a% L 133 ene, such as casein or
et 'ero gous prd%elns avé Beentd F SR RE AP
bemamdqﬂmamude Chi nese hanster ovary (C}K» cell lines,

é#’ lé‘ﬁg Egsyeqqr% @taqgﬁ%ﬂ@m 9eg|n|toﬁ’@ k g}c‘éq?l”lgst g?lgbe transferred into the

hostrUéH B4 RN -knEX R hREDUQ [eM@aing o8 theakpd dresBulselosS Fé@dkample, calcium
i ncl ude expreSS|on control seqguences, such as an

chlogydp gpmsistion wspmawplvotilized i9F piebtraptic osHs. aviiEsae galciuy phosphate
treaﬁ]@éﬁ? %f%@ﬁréioo?aftféﬁ el?p%ﬁfégoﬁ iR ROk Qﬁalsdag&istran%&tbn%n be used for other
ri bosone 'bi ndi n RNA splice sites,
cellyey RosdeAprameth sgiS@det@ traa%f@m mangehipedlls inglude diervispaf pevlybrene,
S
prorBAa PR pdURES o Rl drac A Blicro IRt Pitce iforshd Smbrookc et al.
Moldedary€tbningd ﬁpepmdgmnm uﬁtrgsg@sc; argplertrgsdeoss aande mSVdi@jected into
femﬂ?%nq%‘éy'yt%s“ it farlrl?rol,?lﬁlg eoqpo:rﬁ%c\ 1n%n§% Igén%%@f?g d B}t%/?fgl]clsjtem cells ahd the
nucldl éfenctadelly ehysferadtintb entycland oo%ttexk i ne recepto r codi ng
sequences can be incor por at n transgenes
D Pt e T BBS BT bOUE RETCGE oS from cultre
medad SR SIS mnus@mésasla lr&eptbﬂ ctaﬂnse mﬂf{edatzcohhﬁg fol seMa @ prsedures
ani mal . See S. Pat. Nos. 5,741, 957;
of thy agigipcludigg %Prlr& les“wgt% eoluran ehromatography. gelsicorapharepisapd the
like! €h&11 2 N&RibbAY dHRRk %reee@f)ﬂeﬁs%a Wltﬁ@%nﬁl%%q&h!:es RHY RQIRR released to the
Sui t abi e transgenes include co sequences for |ight
cultgyigaedia. Hewoyerdhaitibedy ¢hagyarcaist éatuﬁaHk af@é?tw hythogt cells, the antlbody
(il
e RS A0 PUCAAER B S RIS PO R )G it o
conveatoml scthods miciniling amhwnmms@%grmmmtamn |aff"metwl§1ton@axgratpby to

1mmé)ﬁjaf1r%§c§ e collu{qtﬁoch%orﬁ%tohgg%s e:l elFCP[YOp %13 a t‘é"” hlgee (lt'sl%i %enerally
Sco;ml Bitogdin Elwtifdaaiioe Spnagmf\@mlhg o Yi,d98monl y ut [ I i zed for

l's. wh

Pr QARY TS ufog Rl ShER 5y PR SR e frongesicosodine

antib(ddlyi'islhalbéiﬁeﬁzﬁhgt dpahifé Sﬂfhitjaﬂ)traaﬁosbﬁ tawgee drhfecpﬂbra@ﬁeb@ﬂnuclelc acids
ul ar (0] er et hod

typicgabnbar s %{rﬁeaéfe? 2. %Ohé‘i’ Jae 0pe 1199e1°of10p69y69 eﬂ%lo different members.

UsuRIlP1he @ingl%tménvo%k Sdhstitulcl ARPNMBE 2 £HE05 SRR Rkl @él}ue@dagm the library.
m'croi njection %see enerallé Sanbr ook et abh,

Typigsllsilcan 261 B Ha)90. Poor Baliat bresy memaors gesone antibody chains
wit 'e&.fﬁ% §fﬁn¥t§ AIWEDER GHBRSK, ﬂi' thé Qls0besuBL c'hgﬁlgntlbodﬁ libraries, a

| zed oocyte or can be |ncorporate I nt
palr@é nevec ofid eqgbrepty rheodisteehencedniddightabdins hespentivelgiis whsidercha library

merf@ el @&%fagr i e Sty 1%' LS %Qgé{ﬁnlgo%entﬁ Qfl‘h?]veQ‘Fc‘%

expresse I ons o |bo I'es a recep rs are
tranpfaeted as@cbohtpomnmuf:t Wcmrmﬁdhastaeiﬂ; host cells. Antibodies

SPg%l@gE?@Eeo Ll ch? Iebtgrlgsl cfarll %9 eﬂ)%gs(s)erddt gnetra%e %5195191%5 ﬂbraries of

antibodies having specific affinity for a target. The composition of such libraries is determined
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of the art, including HPLC purification, colum

chr omat ogr aphy, gel electrophoresis and the |ike.
wQRWald3643 ant i body chai ns are expressed w th sPgFEBE2007/062361

sequences and are thus released to the culture nedia.

However, if antibody chains are not naturally secreted
fronpthe lsorspostésin) of thetiveleatids Ipwatyes cHas rsgclchinatvs tytadisidece dhyeast 5, 10,

20, %(?%266 %6(5 IW' flbségbd (il()?d%s;e&gﬁ)nh n@@s \»Qﬁdc%ff&glﬂl n C&ﬂi composition.

‘be puri’ by ¢onventi on rnclu
Usualfiyyonismgicsudnftat eoqsntems piorathioy o0 of thgtotal polypeptldes in the

libraf hr’ﬁlrmt 2 nta% h&’f antoquy abltll | 1|nzareldntt1ba0r ?eﬁdm F&ﬁﬂ/%ﬂ ific affinity
C TO ogra rop oresrs an el see

for ganert ﬁltﬂrmcaﬁgww thalRl‘tlﬁﬁ @r@nﬁgé of doeratpoading nucleic a01ds encodlng the

e N Y., 1982). 014 The above nmet
aﬂﬂ?@@&?%ﬂ% rT\ﬁF fiﬁﬁgf%gs dy¢ t%ﬁ% f%r @L all B@&F@H@%&O@ﬁ% a.%cture
app@ptidth Gshbifdnal daspikkamiing tlﬁ:ﬂi@ﬁﬂ Fh@te §f1fnhﬁrl atrrMn(f wld SqGH1R8 & support

target. The libraries of ei c acids cal |y have

appLeprijtg gg@lng In ggme Q@an%at 19_3@@25 i@dé 90, er 9 1(@@9 93_/.0@ an‘g}@);dy chains

havél-gj%mﬁg %ffﬁqq)@ f&' thd ﬁfg%pﬁloféaﬂpse A%aln L{%%lra!rﬂés oﬂﬁulﬁl-c'ﬂ%ln%ntlbodles cach
nber conStitutes nore 0% of the total

antlh@qd@wb ésa Fpb erriptagt anﬁ%ndy) lswmléeafrd ayhbr@ity meszpst. Ths difpeoy
qQ
antﬂZcﬁi | 3913 ﬁe}a?ﬁn& %glchgq%heg gﬁe %fr?él (%:fqg]? Tby m[%;g'ﬂgcﬁﬁm egggirné g for the

targﬁmS@nwueh libtanes dvanprias mcmberd bunding te Hdferenaertiobescyn the same antigen.
Somlﬁzl s?ugh ll‘tlJrgr‘? S comﬁ{a}éers ﬁpl]:easr‘g Hx(/:ol r%ler(r:lbeirs ][ha} @{mtﬂé §c’ameen 9%%1”\91th0ut
al'ns respec i S consi
conipbﬂllfgamyh asmhrbfhbr The nucleic acid |i br ari es can exi st
tor

ﬁ-ﬂéﬁg E} Qi]ggaq ilb oNenLs 8%&@%{% Spifing Ifﬁ)gl the,dhove methods are

dlstﬁglhllslfed ffo@;ﬂ-ﬁ’agllral-rﬂa)@ulﬁﬂ&{s%lf Guiagd ﬂltlbb(ﬁléﬁlﬁdﬂesy @dMhigdhGercentages of high
expressed to generate polyclonal libraries of

afﬁrawthnaft%ﬁ ia éheﬁ’é?ﬁeﬁ'g“bé,%@éu arnfi & Bptthepresent pratiesitypigpdly do-pgishow the

sam€ QFRRR bf Qﬁbs»ailessls%eéeni ih %t%fa!l 9§pu1a%oq§tme E@dﬂ@éafdi%myhﬁ the present
conposition of the nucleotide Iibraries. Thus, such

hbfﬂrfl% psetui éasthe }lﬁlilfelﬁlap)flf apggeic gpimalsghat pgyvideghe @@fcewter@b?(ﬁ ot

L 1l 4 1e 1% sl i
il G001 Kfn iERmod R i Eohrable BRI RS bl forarics ae
frecpf pfyérodice hating lamb@ lrrginrc ehamh;a&or%paiycl@@t%mfoodmbbramsails
embg)ﬁlltnlyeﬁg é)tflthgeﬁng\(elﬁl Slmlg ne g lﬁlllté s t ?f% ﬁ;hlgse ern%g(ﬁ]ekc)ﬁ%%‘ew?{ than 10 20, 30 or
40 \s}pmbsf iSOmambélnynlbnay aftivodg hbmrlgsazts ensbotlipEncalf Itl;e 1hvma¢sn hahza antibody
: e. per of .co p nuclelc aci ds encodi ng
ieb} gl S anG Endl 1T Gl P ORrEY s due to the tf ac

that not all pol ypeptides foI d into a structure
MO®IPTED ANTIBCTIE SHARDIRECEREPRSe havi ng the appr opr iate

pri noald equence to s ropr|

Ponfint. ARy gk s BEARRRER af mpiiBT udbR, RRidkingsor
lymPokiR0 afdf reStdeodytokities bOEHMpBEbIahRSfoh A RaSHETickil ﬁopulatlons and for

affi ni({,y for the target nolecules. Again, in libraries
treafgentof 4ifeahai n ant i bodi es, each antibody (such as a

Falpoap) | %&me@%ﬂb@@ﬁy&fe&ﬁo%ﬁﬁﬁdﬁraﬁdjarﬁlbbdhbfr ¥ents optlmlzed
menber. The different antibody chains rom each

chergichldy or by raelpqylar gpeingeriEe Bito diffstyns foemats. |1%¢1wn%'w& not limited to
diatidlie n% %cjt‘t%dleQBr ﬁlgﬁcﬁ"@ H@&odleg‘gd‘ggyl%ﬂé& IaeIJn}aQ(I%r ba@ﬁn@ QBRI ddFRom

ers binding to differe epl topes on the sane
molgguidr geeluti®@asmentpmehaffinty, atabidigy, @omimcseMoatﬁeH @aishodiapelso include

t h X g )
forngﬁgmgfti s ﬁlgrﬂ) oﬁlhlgaglgﬁ(?dl h%l%@l?(g?g]g%&lgse flnal\% glrzteiila t}bé)fi}e% gvhlch
hav@Beeh mmltﬁevdrbty; badidsgingesiding] mgsubstﬂuﬁnglpert@bmmhﬂmtibodiﬁ For

are _4D -




di stingui shed fromnatural populations of human

anti bodi es both by the high percentages of high
w@edo7/936y3 bi nders in the present |ibraries, anBCT/HS1007062361

the present libraries typically do not show the sane

diversity of antibodies present in natural
exarpblpmnamtlénnbf caT hempeidiad byl delitinartss eqpsiont regien prdesplacing it with a
contEF A S ek G Ol PR TSR HIER EAS SEONE, A or e
anubmiyan i munogl obul i n genes. For exan‘pl e, sorre

&%yl%é? %lﬁ% tlnlie(?d%{Ul I blf:(ﬁnrfsql)lgsora oklr} &ngﬁ%ﬁa r%%#&o‘%%b%?lex can be

used ﬂobﬁc&ﬁﬂyaSgl‘aﬁi bﬁiﬂ@g‘idﬁl mBpése of crediea bi@i/c%l’tial @Epons/@.g., to recruit

avy chains encoded by fewer th 20, 30 .
offegjpr %31")\,&,11% 01%‘6%1%@%8@656%&/ SIS © a?ﬁb%ﬂg?l}eggcaﬁ"erapeuﬂc
ageR§FRE bR S tl@fdrﬁé'hﬁmle@'\tﬂﬂ bé @ Profay 6r NpcpOdhypokc@itiig a desired

chai ns_ encoded by fewer than 10, 20, 30 or 40 VL
biolpgifrd & CIWAPDR Yo Y ARTFABCRY s, KD AR PT CRES IRt gl jactiysdin, o
actitded ﬁgthbrréoit E\ﬁ:h'amﬂﬁﬂ{ ke 2 (%J@etﬂgﬁblflds%gotaﬁhl &%h%nﬁ@oxm a
CytO i nes or I’Tp oki nes an recept ors to cyt oki nes or
prote eI trraer, neﬁ@sls ifaveor eaBitqtgron-dgha; o bislagital wprenshgodigers such

as, fBIr ?&El??engmgihoﬁ éseﬁl§&16ulng IIEtZﬂL h%gme lblﬁgn a tIL@gY terleuklél -4 (“IL-

oélles and anti ragnents optim ze
47), crhtarlnudmll-di § Ibﬁ”)byltthleoﬂl (k- ’éhgnﬁésﬂmm@S {(“hlt-0501 grherlenyte
maC{opﬁln%et %long st %&m fagt%t C 1 ndtSIFﬁot %gl%ltogyﬁfg go 1?11}? I gnsu’latlng factor (“G-
CSHIg ok gthti gtewth fVﬁbﬂsamﬂ&r datvatied chn owlude b&tbolipfuseviprattinowith

aporis BRESarets L AR, bt ve ok PSR iPohig S mducing

ligad) tah(bﬁ:@bl@&& mdldulee kiich a8 NicifHrach (ﬁ&luoﬁ{d&nhp{mi ah@eano-particles for
ant i bodi es whi ch have been nodifi ed %
nongRyagiv P HBRE eI HESobHel iy ey PRIORA grofss R ieh s pich pgnor burden and

micRbAPRINMe-n@lsexampl e, an anti body can be nodified by
del eting the constant region and replacing it with a

con@&lS4ht Iy @gﬁa@rﬁm\a@élmenﬁ@ thedreeaten, it dytakinteantidody complex or
frle dt Iﬁ RRifh! &dmBle, &'
cyto}n tefjg}tcggtllg I 50%]@0 n g Cflglt ékag € @a.félrye ?gﬁo%g@(gro %%ated to one or more
ther@Bq.lOkone'ltot@yc okicties. A@mqulth@relm émpbtexlc aametp esimplydndaps a moiety that
1nh1g? ca ly :roawt ! Verg)Blg)neSs g ?de.a% Wﬁﬁiens “?Xg%rgt& % C 1 edar% d gy a.cq ]I Sl)lij[able
cytofdxdc mmlegesrm itted segard invdidetradidreticoapshis uedotagesl (raahdnedldes)),

cl assi cal ' t her apeuti c. For exampl e )
chelﬁ)]tgma Pgﬂltwclzflvﬁgtjg ntbang S%r%lnﬂg'lg? r%%d)ﬁalgﬂtcﬁ%naomb drugs, toxin
prot@ﬁi§ sieb&ringias defbf, adwail ad ﬁlg:lleﬁ)ﬁhe @qtlén‘ébi (¥r thS@htisense sequence).
rotejns can incl ude for exam an enzymati cal |

Theaeéqrwee BERLPHC ﬂb).le%eaﬂ Breby W%?ufé’r% 1%%%6‘@@&6 ﬁh%otgerapeuﬁc

age@Dd pHdtoakbliFetdd t6kin BE L HARABNASgOHOt OXi n, or di phtheria
toxin, a prot ein such as tum)r necrosi s factor or

i nd &SPk Brecarighaierapeutiasiesnts g1k copmepethwehhoapkine patibody
com?kélgi E)f ?ft)oklflig L 1&&5@1? c%%t_oiz é’o%ﬁ?%{%z H@%smbrﬁt o Ie?iﬁlﬁﬂ@a C}Jtoklne antibody

. erl eukitl i nterleukin-4
COH]@TG){ ;alanp pem| cembimtién '(vi't][l gn@l‘le)r therapeetrd ageiti by a?hy(s'ﬂjtel_ble?teyhmque with

appljé)gfl%% >c/c?n§ eﬂltlf)&‘?fl‘ t%llﬁg: h#ggf? Oahazrg(g%f' &g&%{ Ih‘t:"yge{r@ﬁg ST erall toxicity to

the p:amﬂenxngox gbnmarlimtomigindtaotvath a(nb@éﬁﬁér)apeum agdnhenn be awpled to a
ves ncl ud ntibo f,usi

sult%b? o?ng]]rbﬂ%y WFﬁreitﬂ rdlregt y or 1nd1recp ly te g via aehn%er groupqu dlrect reactlon

between a cytokine or lymphokine and an antibody is possible when each possesses a functional
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apoptosi s inducing noi eties such as TRAIL, tunor
necrosis factor-rel ated apoptosi s-inducing |igand, and
w0 2paenewe3 nol ecul es such as | uciferase or fl uoPEBUR27/062361
probes and nano-particles for non-invasive imaging or
targeted delivery of pay-load nolecules to sites with
groupuaspiblbefireeting weth phecatleer. o @xavede. a-mreleerdtilssggup. porhsd pn amino or

t
kR FSE By IE i 17 LOYGRL g Gyt 2
anhydip bexn aoﬁdahaléx,amwl‘é\ an@ikyl peug cuydiedg @ go@blngmj@gmub (e, a
hali% greAel?eﬁnQRzglszt E,hugt:%?lg ¢ n%rr:né%ﬁmke %trrogproc)e(l}rlr%% HssedZA rlrlon}%eertg)l;oulpﬁartl gunctlon
as aispdtieDiotdéstmet hn grtivwdhfranh apagomdiresdaed hvoleatdifevdnenwith binding

oXi e to or ab orbedb a ce Sui ablectotox
capﬁ%lft@f r&‘m‘feﬁ P S0 LIS s fihaafileaa Rt s ubyfituent on
a mbiSQloR P sntlboad i theb inde8)e the haFELOXicicAGL nhSn@@@@ma&lemwal
differentiation inducers, inhibitors and small

reacipigneAngkiofacilitaghe yss of Fojstigy aF factignal gieins PamMajeLiss, which

othdrRE §8hId BebdRIskib@S nucl eotide sequences (or their
anti sense sequence). Therefore, the cytotoxic noiety

cam015é] §y1th1@ﬁgqq@ﬁmqtrmstlmqhgle@m@p 1 ligkers and alkyl halide linkers
S I
(wthB %Eg{a \glt%lﬁ %glﬁaérhﬁrl &gﬁg%gtg?)dy Er%téég gatrnggé& G gfglérgieﬁ (wﬁlch react
witlaéglanna'y eameya tbfoan}tubgw wdictyd Scheralgyingicy mreine and slbﬂawryl groups are
ex or Loki ne/ Lne rece

presentrg% im; n%un%ﬂo u111n Sir an ‘X tn%l(%rmé%s ca desg%nfg&) bqpo recombln néx
1mnaxlnogiebu1m mcrlecmmshnt mit bmw:mt o tan;e tqlhﬂed inhies apmm d V‘Zarlety of

iR ae P BRI TE e B POPO pAARGIe HBP B G e

desc@ideld eHéICslo yRth@Pierde @hieidayCé. OR(BdItﬁ)r@ atliyedah be AmpRENS a linker
or in conbinatjon wth another therapeutic agent, can
groype Cewnligr &t bootieidi OB Pin T osa s %rtbwe‘fatﬂr?éwl groups,

sulf%:'di'ﬁ%%%s of oﬂldﬁgécf&%hydtﬁf% rShiduéd @e@ elgl, mks Pag N R )71 958)

rect reaction between a cytokine or |ynphokine and

an (7] bodyn pléerprdiys coNmdings o8 e tpigias agegisesn e coupled to the
ant1f>d{ﬁ‘é§tah&) [@tllhg EALBnE fw%)ﬁco%pléxe 'OBQOI\M a% RinbBEnRAE 6f the invention,

For exanple,” a nucl eo I'c group, such as an am no or
for @qgmphsydhrgugh gn guphzed; gmbcﬁerd@anguq:eat @,fglycemﬁmon giteias Hesaribed in U.S.
Pat. cf\? g@ﬂ%’ ,31§%H(ti @IIQé g% g(re9 AR ol'ﬂker #I?errrlaol‘af% ran%ghrc]) g?cﬁclg‘ul ﬂn%%ré al%gjody and
anub(ma\mmgogmm oo (he cgtoto,xwa)r lrtahgmgq)ame%yl )7 ﬂmtuse/eﬂ aynonacovalent binding

.sui table chem ca i nk r.o

pairc A i S EATAD h o Bl F5° amERdiREs 4o Hsmtpkyhe pei
is cdvaRMIPEoUPRANS the An@ode imdidy aMDihel oihBt @EhBIr@N g bMdiry pair is

bi ndi ng C(?ﬁabl lities. A linker group can also serve to
covqleplyesqupied RdhTHERHPESPT IESEITKIEY- of a substituent on a
#@ESX] ORVIRF: ARkOKRRAWmpABKIng, W%ytbt%ﬁfc@ﬁﬁ& {d¥80re PURhi Wikn free
efficiency. An'increase in chem cal reac%,lwt can
fronythe @nﬁa@v ppitian ef the dmpseoconiugppetfitheprewnt muw@fm dhegn be desirable
to ul¥ apllﬂﬂ{%r If'ghﬁh llsec?ean% ?‘lﬂl@&% N ﬁ?erm%tg)nnﬁg aQ@ll or which is
possi ble. ]70156] Suita ge chem stries include
gradvalle¢ledvalle ovértineris therttra¢eklylar tradiiodmenti A kemger(ofidifient cleavable
: | f-hyd
hnkér L@g&prs]w%%egae]%n ?%ﬁ&%%éls ﬁ"%év\%l? Bl?lglg g)l?ttﬂ ﬁ%}/ceﬁal(rlr r%%se%@g c%totoxw
moiety agéng framtthé:se diykergretpy Jnclu8e vienalge py raalaa:tyonama IdEsuHideI bond (e.g.,

s i Y Qrikp 780 B o B Gyl bR B 2 a bt s 2501, oy

hydrolysis of derivatized amino acid side chains (e.g., U.S. Pat. No. 4,638,045), by serum

—
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i mmunogl obulin nol ecules. It will be evident to those

skilled in the art that a variety of bifunctional or
w@oloyfesedl | onal reagents, both honp- and PCT/US2007/062361

het er o-functional (such as those described in the

catal og of the Pierce Chem cal Co., Rockford, 111.),
compmebtemedrpqe@yﬂuolags &-4.i ARePatgNo 71058 kidagid:eatalyrsd hydrolysis

e npl e, through am no groups, carboxyl
(eggﬁ%%g’é%s‘?uii ?@ groups or oxidi zed carbohydrate

r e4015Aks It(caebs dairgplg toldoBple Ratre thhip onﬂthﬁaﬂquﬁwytokirﬁllsﬁlbhokine,
or c@étox ean%}gﬁ rrﬁl?a%é{gt/n?mgt%ltlg ac 916111 Itargtgkgdg 1%1@1%%9 )ﬁ(ll‘e gyé?/ |7 oklne
recopdl bdraglyx &ﬁﬁﬂﬂsfﬁ)&n& By o Bi-ddriontézigsthe pibd Hiee mé\&ralﬁhetrdpeutlc and/or

i nvention, for ex | e, t.hrough an oxi ed
CWO&%%%%W&F&P@ l@ﬁr%raﬁln%@%lwaﬁ&%weat Wﬁt@%fyecan hgmade useful as a
con@BE6¢ hhadfor BevbkabyisiditzatioNaschnquéddr ﬁtﬁ&aﬁé‘ﬂﬁc antite@y 84Hbe labeled

Yet anot her alternative nethod of cou

for eking Gaty: vamalizaHen BERYIColHBs .embemgletﬂonwh@?%we%%% agytotoxic
moibtYREH dUpRP I ahSbddY ntdk&uldSE @bthdr HMbdaRMalRHE Hah BAL B¥e of
pair, such as streptavidin/biotin, or avidin/biotin.
moigty cuihbaseouied srioneemtibodyohies ingasere thirapehtc paicty, puch as a cytokme or
n

NI LSSHPLE e CARROL MO G B A, o o
rn01t:t0 tphte:r@yt the okeativomess nﬁ;tw elgmve betagiotdx @168 hphewell as lowering the
requ1 k%agg}%ece%ggrqo ktgtfllél r‘hh glr%{l(% E:rgé%l ic Bo?ﬁt%eﬁlard%e% ?]F the particular
emhodmmq cromugahjegatef wﬂﬂhmomthmacmte nidiate dn @prepateddan vimgety of

desirable to use i nker cl eavahl e
W oF e, 6 T b A AE PO Tt i SR Ftpeute, or
linkb:§ tighk pdsilk nyulgllediea mrattgbhafemt (e¥E demdrinfies) ¥t bagel | Alkeadatively, a
envi ronment . A nunber of different c|eavable |inker
carrgff Bilth sharpapasity dxbeld moes thasene critoxieRAKHI @b pesd- t he
NG ROE! Wkaslaih&l 8RSE anarr@r EHMURAOKE GodiRIih Y@ b w&rs Oﬂbludlng
these i nker groups include cl eavage by reduction of
covglpry bprdipecibhehercsy gr via @Jhgker [REIUP, N6, nox-cagdeny agypciatips. Sultable
oo aL158 s BRAHL 8L RN . Ly, b St S b
peptadedend palysesclfasidgs guchjagmlﬁactextrmo(e 4, [688%@4‘@ 4,609, 784) each of
Whiﬁejlga%g?n%%leg% tf01r‘[ ed Ittg%:hleng n t? [ 191'6‘9(65 a!)rllsai%g%(:ar an agent by non-
covdlers. assBaihtioﬂkbsuclzﬂ asﬁﬁﬁ chH88pnt bbﬁdlﬁ@ r iyt encamullamnj ewihraa bhtﬁm a

ook HERORITE S > Deod L ORBA M R Ry e are

espdziallQ ik dTel/in aﬁ&m@@dythéﬁﬁaitﬁ&nﬁbbdlﬁﬁh@,l@s ﬁll&/y o8l biodd 0 therapeutic
receptor c | ex conpositians. /"‘E‘EI vati zi ng
compadtiong e gadvatly relegsg a chymaterds H‘B&’l}t ?V@r Hﬁ‘& le 89/‘%08?%2’1“8 it in the

viciSity @#liROaRRt &R be simul taneously inplenented, an
anti body can be nade useful as a contrasting agent for

seV@hod] ~ Predeieediradionughdas dermne aifé@tow mgictipegrg pasignjuteides which are
suitfHM foP ?Hla)fmﬁél{‘og*?&lh i sFranT 08udh'ra r%ﬂdgxn&ude 123 129y 131y 90y 2 A¢
. Vi %ua |gzat2|120n t echni que. I n one enbodl nent mJ| pI e

Curol'Reul*Bs, “6Pb.and y{ Bt bxlirns andagttincasotonss anglnete prsfopiea radionuclides

for 1252 tlIll {ﬂg qﬁ’er%fg tﬁ:ocl%le %f/)Sl églhs%g%e g%sg q‘gxpeglgg% Eéa gln tg)dg Ig?ﬁtﬁrature has
been mtuanlaepl r@atdmgtapleum Irmpmmlarmmbfeaed as a:r;ztot:licr Jbetaeradlatlon

al oki ne, .can b to an, ant i body 1d
e A S R o e R BT o P AMUBBRE el y Lo
can b edggaedthantdbieaiblcvenfossseah thelempbiititirs afd meddditdXing any of

therapy, as well as |owering the
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requi red dosage necessary to obtain the desired
therapeutic effect. Regardl ess of the particul ar
W@ pivomdIsent , | nmunoconj ugates with nore than oPEI/IBi001/¢62361
can be prepared in a variety of ways. For exanple,
nmore than one noiety can be coupled directly to an
sevegltknbeel yoniuegagienlcagenss HIICIUﬁKI@rl@dOEhIatI\I-ﬁucemir@léylrﬁ:I ! Aﬁpaéatobenzoate
13 a
N-solBidh PSR 00R R (6 ang | RAEGTREGA S0 BEHESC
pyridmcc@rbdxahtec(ﬁﬁ’(byzﬁmjt Aing isviripetyn bratrtlllbed mstbfdtem[te@ll&ﬂi-reﬁgsnts
Other chhlalur(]:?g aCQI(l) ¥&eon urgcﬁzr Y ! %E: cv3lin /eaial{ib ﬁ%§t0§ gklne/ cytokine
of’ Ways, oval'éh
receﬁtoﬁ e@hlblyx empoisiions by Smkt@lﬁle gllidl)alion agditls lﬂmma@mk@@ﬁskﬂl in the nuclear
SSOCIatlonS Sui t abl e coval ent-bond carriers include
In‘€ EfSns such as al bumi ns (e.g., US. Pat. No.
4, m%zﬁspbafer&aahérdﬁ&w ag&ﬁtsﬂﬁélﬂmﬁl&ﬁdﬂ&ﬁﬁe &UE s as
am nodext r an ., U.S Pat. No. 4,699, 784), each of
methjexpie g @ymrdmepﬂné pyiRcanalogy. Preferrack ghgmptesindiffrentiation inducers

incliR bR Pestds SRIMubRTc ERNCAISRRE RoicBBs 8RBy ckc))nju atecb to the

noncoval ent associ ati ons, such as non-coval ent
cytofnepantibpdsagesiplextar shtokiggicdytakinewpaehion cemplppepsenesitigessyig h ghemical
linker; ot%can e}’rjca?sulg> 9& in al\@ﬁ‘ler %vlﬂgl?rs Q[p& %%Péd %07 t:ﬁF ?ﬁgﬁlne/ antibody

ncapsu ifon carriers are especlally use

comples wp tyskioe/ tchiokiap exseptor emipdak wewbstions they can al |l ow

f: Ei%s?g; ?ga? lr'llfr:)eh(%?xm g{l%%lﬁstf‘oroﬁ‘s% Lo J [»glg %n?:oléelr‘% u‘é‘ié‘%lce aabrln
diplttllmeia\td)m,mhdslyraoéxm helonal, g&mdmed)ﬂas exc[t&iiﬁiﬂ]hlgalefoarﬂ pﬁkeweed

.radi onucl i or. use as, cyto ar e
ot G PSRBT B B PO Bl B g o s these
toxiadgpanty &h eRdit @iilcsiQBRAMbREE Qi@ptﬁisésdﬁ $hel pagbid A8 pdeZadlly if ih@oted

1311 90Y, 211At, 67Cu, 186Re, 188Re, 212Pb, and
intraygsepfarlyy 16tf.pﬁ%@%%%@%@é{th@ﬁ@%lﬁ%ﬁ%@sa Cgpraer rﬁ%r@@umnéft% phegytokine/

anusagﬂ c@HﬁéFclx lofegofiRE/ cYPRink Rect 6t &W&%Hipbﬁn&gnm& tions
pr esent 1 nvention, as a I"ar ge of

| i d@ﬁ&l uirke peioie aicie elthel lnam@@t%@ %ﬂcherﬁg:ytqmu‘r dryg er an
C
enZ);Irgegtchtll}}_ arﬁ:gp?%ﬁnodg bg%lirﬁl ?Fn gfd %ﬁl 01az§1 %ﬁnﬁkgg&zgtlv% fragment (“A
chaigf ¥ od sedhveetoxianigrey ohticdly ectalc tmlhd andétagnlsnts fleBiof ustdBte, diphtheria A

1311 r leﬁu can _be ugat ed to ant
chaleI}ont}gmrg cttnhe ﬁagment(s) glf E‘JHS Ztrc]) il xtoig]ox CFS E ?(I( £c|mr1] %seu omonas

acrugfreea) eticah Alcﬂmmbu:mm tgat, nodedcaay ehdis,, aljhaahnaohi, Ag:urltes fordn

Protg B SeeTHR PGS Sf SF BB RPSUEa P (B gy LG PAP-S).
morﬁbr&ié@ Glhafﬂzhﬂilﬂa ayHibifr [ cudedd, lcldti@d@bactrarip yﬂicdmnﬁ@ﬂﬂbh@rx gda ladif,

Any i odine i sotope can be utilized
mﬂ%él%l.nt @atﬂpfeala PhSRYBYHIR an PRy i1 B T ?ralé%dlre%m tB%antlbodles are

conﬁgﬁbdlﬂ%hﬁﬁ mdleculR@nf¥dned dRg)s. @t ARV B8 FRINBXo@dl antibody and such
cyt oki ne/ cytoki ne receptor_ conpl ex conpositions by
cytosqriiq @picticstiemads winsagenety ok hdwirtiprr PR coipligk pgants; Fxamples of
suct It% eﬂlrégalreeﬁ‘le’TQ@' lﬁfuﬂ@tlcﬁlﬁf &Tlvﬁt%@ g% infi &d?efst%fs sﬁgn &Eﬁﬁgﬁﬁl%ﬂlﬁmldate
agé%ts i ncl ude smal [ - nol ecul e drugs such
HC h@tstmtest@ssa;tl@h asahsicgyiniidn | dilreeata pdlcpydes ﬁ@haﬁl alu@gddehyde bis-azido
confBLEH A BISHOL /SN B DRSSl D08 i
(p- dwnmbmbchznﬁb; btlhylenmnqmlgatdesbcymatds suahyds mMylnnad 2 émlilsd:md;ate and bis-

acti\geg 615%( {;?oré%ogxéqo SEJ.IC a% zkglron A ﬁﬁtﬁ&ggeg%engoﬂpe lysmg portion of a toxin
can B8 foaed Wb ik Edb ﬁﬁglﬁexﬁafaiﬂt@bdley\hl chis in turn coupled to
t he cytokine/ anti body
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conpl ex or cytokine/ cytokine receptor conplex

conposition. [0163] Preferred toxin proteins for use
W@200cH9BeDXi ¢ noieties include ricin, abrin, dPERUR®OT/@62361

toxin, cholera toxin, gelonin, Pseudonbnas exotoxin,

Shi gel | a toxin, pokevveed antiviral protein, and other

t oX0165pr dudEintagersbithc axtokine/ ansilipdsi oapldsi %@h@hqné/tqygnklne receptor
com?[e&%0m6§5étgd?lg %@ecﬁﬁél n;?‘?ﬂ&’l‘ﬁg tth%l eg%tﬂla? lé&anéel{l: g‘lﬁl? %?tb%ﬂ? Lreantlbody can
be comjugat¢detd rlcntzfs alras Adosandwpantaiz¢ousls tlgﬁraﬁreArohainum@glﬁChwt@@nd
procﬁllgf(f:c? ﬁlsolilllg E’egzg I rr]lgn )}’I(%eglé%r:rlp enre%gifvegnﬁa Cou gd/ tfo rnatku}% the ricin
1mnf1ﬁ61©pind£ desoritald ex Voo 1. § Scamse 2:{80 1@9@1 1987ewﬁiph<iﬁ mwrporated by

f ety of .the i munotoxin can be a cytotoxic drug or

reeﬁﬁ“@ﬁi@ﬁﬁ?ﬁ@élly active toxin of bacterial or plant

OF i[@ig8] Qhe @Fn CEGYATRIP Gabi YopBed toveeellifgRB Rbreln té\describe the
chai n' %i of such a toxin. Enzymatically active toxins

Procgpichy WA RhgiDpde pRiIOdY SEIBPOSIHION YENOHE RECHT K Tedigly ngene, protein
and/BPﬂms%le Q&m@&%' ¥ %elﬁJe?&l"f@ Qtta?gé?fcelgbﬂg‘bﬁ@éd' ifl Q¢! Fbximity with the

exotoxin A chain (from Pseudononas aerugi nosa), ricin
targg cehals d%gryr@ag_\b@waytm ory feve @ndhcam ipydyenthe use of a recombinant
vectdt fg sarcin, Aleurites fordii proteins, dianthin

telns, Phytolacca aneri cana proteins (PAPI, PAPII

an (ﬂ0 lFéAP B) gnofhenwapditcthe plesanamtvertion vt mcytqkme(: amibody complex
or C}fﬁo 1ne ﬁyfoian%arlgcrégttrolr & oﬁ;l%é (r:lolr gq’%lérsnerlltqgérgolft connge re]% ﬁ;lc{l]lﬁrap?utlc
mmam}ihble is emmlmmg (e, anmntmmlqu@p‘re@!aet) confad@aixéd Stich

anti cancer drugs nj ugates of the, .
con BT AT DB AN picst SRt piepigs Btk include one
or nnml@zmsxlﬁgara réfaifddetb ¥s GhnnkinbtoR ek P @n@hot@xl@be&ﬂot@ﬁu Bbdnd theludes
agents. | es of such rea%ﬁgts are SPDP,

any BREIHRE i &ﬁ%l@ea@} tofagi o) wils itraples tnshude &gl cgochalasm B,
gratﬁiﬂcmﬁ{ DYdihighPbrBhtRt Enddak, mAGhi e e%%&ﬁdles te%HﬁJhcfésvmcrlstme
di succi ni m dyl suberate, ald 5(1 des such

vinlastipe calckiehy drxorubicin, dzingebic am@yc‘s}méhpca@ ihgdroxy anthracin
dldx%grgl?:%qlﬁﬂ F‘g%%)f?ﬁgﬁ( %{ﬁg@ﬁ@éﬁ B -d@hﬁfr&bs@&@&bﬂ@&lucocortlcmds,
proqapmduemmmﬁulrd@emc; yropraolv).| asd edicanyiinend didlegs oy horatlegs thereof.

fs IU(Lfl f]eg eetnera%e‘ugc Q%eln?sqcy %{Jﬂautng im%rdgoc%hj%ga tesl 1\1/18ude but are not
limited%e, dtnflﬂneltab(ﬂ}téé (4dgdinritorrataen penecapidperihy $ithiggraire] omarafine, 5-

ned to, the Fab .fragnent  of .

Ao €2 T ARG airbi e in BRG O REME ifeppghlorambuci,

melmuanb@@lmuﬁﬁmh SXUPiinddyin04ting €C CRYY, Qg tIboshe@RIeObusulfan,
npl ex ?OﬂpOSItIOﬂS speci fically binding the exte

dbrEBREG SHPRIOZIACEK rrﬁtemwngnﬁ%ﬁwcelgrpdﬁémesbww @B?DDP)
cispla®in}, Iaﬁthfacﬁelﬁsl@aerg dMatutRdY ABERIR UMM ahd @d,xmmﬁlcm)

chai’'n is deglycosyl ated and produced throu
antibigtiesrtbEn dratinpmEHs (fomperbprATasEl U camHy ank%fanmm, Ayl

i

s OB ARG B 2 A Bk ot
embpdiment tieghdrapdutis agent is ra@wtOX[@BSﬁ]or Thedietexippgand it amtle "
emb\l\?%{%élggr%t}bgg 6518 e:;‘tli? s an. rﬁmﬁ@o’%gﬁgsrsﬁﬂt ngrgtoaqnl'g%lglf %Iﬁlgorﬁlhjﬂ&t the
thera:gdmd: aencis é@éﬂﬁSFoIn mrtbdiryembgélmnt precbeipruanadeoris doxorubicin

d t
(oo R P PEED WRukiorer et e At BathRice
hydbRiysredl@l fioieAy can be in vitro or in vivo and can
i nvol ve the use of a reconbi nant
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vector system [0167] In another aspect, the present
i nvention features an cytokine/ antibody conplex or
W@ yiookyyeed cyt oki ne receptor conplex , or a frBgnEsL007/062361
thereof, conjugated to a therapeutic noiety, such as a
cytotOX|n a drug {e.g., an inmmunosuppressant) or a
r ad?160bx Pyfokise/ @htﬂt,qﬁlm jcomplier or eptekincg Ltpkiae raceptereosipiexas
A S A S T
cytqﬁoxwltadibph(drmamutlwtt fot oxatiog dgeeramiplee b oghesr. thcﬂ@em/ attitetly

| 5 detrinenta kKills),cel
cornIpISex a%[olflgel):’(} S Vlokme &S C%tg %ogllpleXé:a bF ﬁf'ﬁd%i) HlEcylﬁ" ITE glVFlﬁ blglo l%wal

respbﬁs&[mﬂl&he @R trioiey ismot 10y Coibtrued aspﬁﬁntsdleo clra@iuapct&nﬂl@,l therapeutic

Cristi vj nbl astine, colchicin, r ubi ci.
age‘&% Eﬁb?’iﬁiﬁ}?@i the Jﬁ%‘@%ﬁf&? Re @ Brpfan P”npohéﬂeﬂ H?)%sfssmg a desired
biolagitA) haiity. Sﬂcﬂﬁb@otelﬁé E@NRIM dOR exdihfld) A B¥Aindatically active toxin, or
actinonmycin D, 1-dehy dr ot est ost er one, gl ucocorti coj ds,

actiysy fremenbhorcet ?%&ﬁ e, FFidcb APTHEOmBRA SRARBR T dinfifepria toxin; a

protBH s St &N RGN IFRES onnté?f%m?ll %&ﬁm‘é hgr, 8RfogidaPk8Rhse modifiers
Sui t abl e therapeutic agents for form ng

suchi asnfon sxomile demrhokings inferésukivuk (- é”)n@terleulmlt2édllrfb”) interleukin-4
t r t

CHZPATEHEINL| 0l e B AP OPH iy

macdm@agmiqnmsylmuhtlkg/faamr A§MgSht' s gfasulgeyte colony stimulating factor (“G-

¢hl oret ha t hi oepa chl oranbucil, nel phal an,
Cgﬁﬁfﬁﬁsfr%n Egéﬁﬂf and | onusti ne (CCNU)
cy ¢o100h o FTpdhaijueefor barsugatiansuch itherapawicansicty ad antlbodles are well

r ptoz ocin, mto in C .and cis-dichlor ine
noF Py A1) (B0 OBTSph R Fo e o DA s I
CanB@Umefapi, & Reléfémremr |leyts. dBomR Iy al M)iibdads Q%Q&w@}r Thdtypy, Alan R.

antlblotlcs i nomycin (forner

Lissp e RBmféiony | 986?&&#%}%@% t titzhegies Ror lawa Delivery ady Eppfrolled

Drulg™¥E)dry 2RNE] aliatce MDEKREL, $n A REBSord & ¥ edst{ﬂ.@B%@' 72 hrpe,
V|nblast|ne) In a preferred enmbodi nen he

“Anibedyratiers O Sy@inxig zentschCanestiTacape it Reyicw  indfowrabuiot
AntDIAN 84] E"z‘oz%g%hﬂd &nhad A}}gﬁktanoﬁshﬁﬁtﬁb% 8RR ULdsC ?%?:15 gb,sl 985;

an | nmunosuppr essant . anot her enbodi mént’,
“Anplysis. dpsults. And Hette RrQSp@m@S‘)Ff ThierTharapentic e Ofiiadidlabrelnd Antibody

In éancer tfner elflltﬂl/fgno%ggglt Aqtz? ?I Por%‘)ancer e(lngZO}’l nz}{%z n‘%fG}C Brildwm et

cl Splati carnust i ne, [‘or &
al., a%c%mmhmsphaﬂs@p:%wdbdﬁyﬂmeaThmpeemﬂn TmﬂﬁaﬁﬁwonAndcwnmxw

Profea A aEr B LangeLr  ierd) 88 uikn hE¥ R lgat ed

to a radiotoxin, e. g , radioactive iodine, to generate
USES/OBtOXTOKINEY ANH&BOMGGUMBLEX]‘OR YK IV, CYDOKINE

e i ne/ antibody conpl ex or
RE@E?ED%H@PR9©ﬁ@g%kgwﬁggggﬁgggconplex can be used to
nMoqa17y] aEgihveETthdXdy@dka@l eaibolesiiileeor ogdttlintNetdkintGeceptor complex
noi.ety is not to be construed as |limted to cIaSS|ca

COMPRYIITE AT <t AR IPRAVAGEIRI R oS ihdrstaipi el dragg populations,

idenfPb&hdtcin RBn BeusRd B Rinirdlis WayR Otk BEIRMW AL RO 8 Shdidld Be considered
desired bhiological activity. Such proteins can

exerpplery pd utitizgs kaqughiseniqugh enzymatical ly active toxin,
or ¢ ] ve &Wﬁ{tlbg&%o%%lex YOIk e/ %Hlﬂ%’reéelpﬁ)'r Bo lex
onona t

pseu exot oxl n, eria toxin; pr ote
compositonagntba merd to ewsosnowlf lamlbm «driolpgicershraple rusmg amttbady-based

techgfq’uesp lFS’II &%181%', px{)%ﬁpe%?e?si(@ ﬁili tISLU%E Tan be studied with classical

immunohistological methods. Jalkanen et al., J. Cell. Biol. 101: 976-985, 1985; Jalkanen et al.,
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such as, for exanple, |ynphokines, interleukin-1
("tL-1"), interleukin-2 ("IL-2"), interleukin-4

wa@ 20()[1%0%6)3 interleukin-6 ("IL-6"), interl eukinP@I/US2007/062361
("IL-7"), interleukin-1 5 ("IL- 15"), granulocyte

rracr&phage colony stinulating factor ("GwCSF")
J. Coll- dtiell bty 88 e#96niP8t Oher antihedy-basst metl(ddmﬁﬂ )for dgtecting protein
Ie
gen@ é)ﬁ)‘f’é’smg{i %%ulae %ﬁﬁhﬁ’%@sa %g%ctﬁ?a]g tlheneﬁgghgﬁrgég fr11 rbent arssay
(EL]/%)Ian& mmlolﬁe]a}noessgy (RIAD rborfatde ataibpdy' Msmlabqjsnab known in the art
I hadi es etl sInCa

and .ﬁ(}:iude enz.yrne laneréél UG e ucP xﬁ]ag%snd raﬁb 24 o(ﬂpes of et Ladioactive

agerANduich Gxdllo&me Arrd, 'Can G@bonT(ﬁ@),aqnyfur (ﬁflsar,nnﬁhm [ﬁHgslndlhﬂql PInpand
243-5 Hel | st " ANt bod

techﬁ@tr%g?rﬁc i Cebioeedl 8 ﬂ%ﬂs AT o me 4l i
De ke hﬂzi‘ddltloﬁ@@ h ISR Qkre@dd. pr&6iS leveRPn a ﬁ%gﬁﬁl sahdpB/ proteins or
Thorpe, "Antibody Carriers dp Cytotoxic Agents In

antipagh SBPP s (597 2130 predrtestd, in pivo I%H%"%ﬂl%n antibgdyjlapstsi o garkers for in
vivo 1§14g1n§b%@&itﬁﬁklué\@ﬂ0§g de%ﬁsiﬁll b&pﬁ{ﬁd%f&gﬁﬁ %é 1\;[5' ot @hﬁr F’or@i
radiggraphyesuiiabls ;b@@ﬁl%ud@rédmeotm saghers foa@urmgéce@lm Whlch ermt
|

dete%ﬁlgg%(gﬁg)k%%n bbtﬁ)@géﬂ &ang%angféer U tgg?:%{ﬁwg}]é lﬁ%réers for NMR and
ESRI'lhelluéqaghpseBaiIﬂdaV\mneo&etbleacth,araedsstlc spuasietrias dfit@ssy, whpeh can be
1nco?a/9q?r’at%(? 1ng‘o t% ?Igg)gr ¥ b\é %%%?ng?é}f gtltr)letats }:QFEI}(?F}%E:%) rt %(t:#voc{fon/é\n d

| mpairyd| Rqatot,eln&@emﬁd.éhtﬂ'ﬁdy dl%ﬂboclgﬁ’c_a%nﬂ% \(Zhﬁlﬂﬁis WEén labeled with

ANTLBODY. COVPLEX CR CYTOKI NS/, CYTOK NE RECERTOR vy 1
an a Wﬁlﬁiﬁf ﬁaacrﬁ igroPRR ey TaRPIe/ 0

99m’B¢)t 4 PABYopaQIENuBtarRE, cﬁr&&tn‘i&id:rfheﬂet@iﬂlﬂﬂ)ﬁ@cl&ﬁﬁ@é&ﬁc resonance, is
npl ex conpositions . , cytokine antibqod
mtrq,d&ﬁiﬂ @%&a@ﬂé»tpaéftnf%ﬂlyafl@clétﬁ%f‘éﬁg}’ & igrapqritegafly) into the mammal. Tt
willBeRHARS O RNS ’thé Semhithd G5k RSB eetaaad% Mﬁgﬂ S Pt TR QHB
ways. The foll ow ng description should be conS|dered
detegpmmpicaiugntan ot imaginezejeti newiad tosrradicy d@gnm[ﬂg 17ges. Ap the case of a
ol O eI e, SRR B R PR Ry AL Bl normally
rangarfmneahout étpe%srmlhmuaemfofm@a dat labelat hlslbaéy nlgantlbody fragment will
f‘erbegfj Ml' balacguen[({l lgtg%{]t L Bi&Ss ol%%gl swa}c cont 1rﬁ{h0ts eecﬂ'lc rotein. In vivo
ression rn tissues can b ed w RsSsi‘dal
tumomrmagmg iissdentribgt caBuwithods, 7 LdVaJIr lbaa@ng ehe :Xladzodhenml Detection of
C BIO% 1%%1 976- 985, 1985; Jal kanen et al,J. Cell
anggrh3: 5: 3087-3096, 1987. Other antibody-based
mefdirdp WEedditr, babkidetaechddy@oplk of Hteaens cﬁ&ﬁh@ ESb@6r complex
i ncl ude innun ass such as the enZé | i nked
CompRIIFSEH BReES 5 f‘%dlem SR AW RYIPEEPD PHIATHBAEE R cytokine

antibddyAbmp RYIch AP RAB b MO Phes @i SR¥nti ANE LS c 6B toABMe kR &kPhsion of
art and include enzyne | abels, such as, glucose

a T eld neaglation siinhikifite asbvispeis RALyRsplirsr(c.eadn BRORFIFS tag@ivate the
actlﬁgg g %%%flp?jtgjtlid&& . % 3}%?!’)111%1141% fd d re?c%p% FQ§' rddt&She adH t;r Hf a membrane

ndi um and technetium
bouiid refeptor baredmptingrvegeie fr ficabedng, (e.guetutde TNFuencptorsaispd in reducing
inﬂa%%gat{olﬂz%?[g &Sl a%glgt b(fe? I;ed'}e Lan]e g’ L' lblgoc?géye% Por%vtéao
assayl rig secr & ern ﬁpeve fnahbio ggl o
saipl76] Snmtaehyn@tcdmneamtttlbbdmlyompievpmsnytqkomScy@dﬁnaiee&ptdwomplex

con%?‘%%]tggdrf I%l?o 1%)/ei,]used ?(y trea{rg' gears]eq Fofa&taim%?eg Xdrhi%gtergt%ono«{f an antibody

then epre

directed to a polypeptide of the present invention can bind and reduce overproduction of the
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vivo imagi ng of protein include those detectable by
X-radi ography, NMR or ESR For Xradi ography, suitable
wo aelossencl ude radi oi sot opes such as bari um oPCT/ESI00MY62361
which emt detectable radiation but are not overtly
harnful to the subject. Suitable markers for NVR and
polypgRidengimilddy . tad werastigiipmo bancatibedyaish acttatertbepadyricgtides such as by

ri an be incorporated
blncﬁgngt%atp%%g%?dl%ggg@&tgf :agbé%r{g 8 'nutri ents for the

rel evant scFv clone. [0174] A protein-specific
TRMTWR@IGW$ body fragment whi ch has been | abel ed

o PP, 0PRSS TR W
antlbqiijw oomzpl@aqu eytelab@ fcatokiag r@eptar ARipdexi campdﬁnwtfaltthetr@yment of
dlsea%aﬁ% b neo a é%feaF [ s%gpmar{sl]ﬁngcd L&easr?ece‘iquo gle{: Lt ra81a9 ion or chemotherapy,
or mfélcttfoap&Betats@ Iﬁﬁ‘ﬁiullayéd tbgﬁﬂ&rt»htﬁ a@ﬁﬂmlceutichllwdcépthﬁe carrier. Some

understo d |n e art e size of the ub e
Com&’ﬂ%“‘?lﬁé E’FDEW% 1P1F Yot OAT FPIPfEto Hﬁn*ﬁ“%’?l‘%o‘fomplex
or cytﬁﬁlgé/rtgtdﬁﬁie%déptﬁﬁ&ﬂﬁﬂei &nipodidbge di agnostic images. In

the case of a radioisotope noiety, for a human

sulledt | In prephylacte prficatfons aﬁlﬁ@&@wwak GPIPATIERASE MAF cpments are
adnﬂ%t&%li 'td/a pREEu{AMBIAROY otRerlRe %pnéﬂ drlaldedsde %§ C&Idltlom-fg g,

he | abel'ed anti body or antibody fragment w l
neomia%ltceirsewi altqipnyse diseasatcell depletivg radidnios ﬁhq&fotmmsor infectious
dlseYa.\%gﬁlhanCa%tuﬁﬂ dslﬂfﬁy&b’?boquﬁlﬁéég OIplre&J&c% 'tlﬂa rlsk%f Yéc}ﬁ?el{cg WPthe a disease or
Ing 1S descri urchre
condltrug ilgvegn thhevERatgli Qrcdhkamltcajutsmfem dlsﬂaseaincmmrgehlocmrmcal
hlSt(:)llO%lC 'Rtn([/orloelsllwol\{rglr $ 911\1/)?0&5 0(‘f¥ﬁeoci< segs%/ tsa Qotrn Qwat},ons F{l‘&) 1n§errnec{1ate
patlhﬁ)glmbphehmypds @&tserdingelaﬁﬁg dd%eropmxﬁmﬁltl& dlsm&tel Blr’tharapibaﬁc be
dmmsteredactome ant i bad | ex co 05|t ons

app o e CRTRASERES FTURERD AT HmIGEF 61 1 PAsT ORI OF R arcady
sufféxdpefsh Qith@fdigast if &h hmPap ulfEiticMne chre, drabickit baﬂ'tlbllﬁEy arrest, the

activity of a polypeptide (e.g oncogene)
Symgops\ph thie dgqq%seéglppl}ﬁntlgﬁl cﬂlstoalo%e p%%rd}ep@léor%]g, 1@cludlﬁg,1ts complications

and }H{t&gieﬂﬁtetﬁam%l gﬁ:‘ﬁ?@feﬁ&t}pesﬁl@d&%ﬂ)ﬁéﬁl@nﬂcﬂ €hcafidchid M aﬁl%uﬁ adequate to
nbrane bound receptor by conpeting with it for free

aCanileléh ghefapeyyic or pEIPhplheticTNAIReaE bR aggdlpransutieadircdng
proﬂ{hgfacf%mgte ﬂ)vs éigéee noogo?ﬁo t\@%ﬁ&?g @ﬁhg%?éﬁhﬁ%g? 1@?&?9@% are usually
admayisterked mesevernl dobady utd rphiicicot antiyprokferagye wynaké lvs been achieved.
Typ%c%g%t ¢ éntl ggigfle 1%2%)0%%% olﬂﬁ%r%ﬁlgncﬂltﬁ gﬁgdﬁg%gggrtﬁ%iven if the anti-
proldartatlb@ﬂypodemedwhme a poI ypepti de of the present

invention can bind and reduce overproduction of
EFF tléh%s Simlarly, admnistration of an

ant ody can activate the pol ypeptide, such as by

bi rnwllﬂﬂg Effeaivpdbyepepthc dgtobmu/radtlbaﬁya:ompmbmanﬁoklﬂaepthe

ﬁ I\ITREGII}/ES 0177], The invention nétht tment of
recoBiRs FARRIEY PRI OB s 6 PR TES EBRNS B j the treatment 0

dlseam I@%oﬁl@s’fﬁh@éaﬁé[mﬁdﬁlﬁkma iscasy, ok ldﬂﬁetfn@(ir&ﬁ&tﬁih or chemotherapy,
| ex compositions for the treatnment of disease

or néfeqjlous dlﬁ% dgscriped hfradn ¥y de%fhag MA@y @ggrglét fag%qsi including

meaf @8t RSt R tAlcb Qe PYhy GHSIREINGHEPhe 1ehﬂ"f7vﬁ€thér‘%h’esﬁ)atlent is
di sease, fornulated togethér with a pharmaceuti cal

humge eept agbqn@l etherrmedicatigggadministered, and whether treatment is prophylactlc or

therapeutic. Usually, the patient is a human but nonhuman mammals including transgenic
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conpositions include a conbination of nmultiple (e.qg.,

two or nore) cytokine/ antibody conplex or cytokine/
W@ ya00k)Ied3 r ecept or conpl ex conpositions. [0178PCT/HS2007/062361

prophyl acti c applications, pharmaceutical conpositions

or nedi caments are adm ni stered to a patient
mangmale egi dlisl be treated ofregsmietrdabages pged it Bktiteftedsto dpirirs eafely and
offi g;}dl tion (e.g., neoplastic disease, autoinmune

I'sease, cell depleting radiation or chenotherapy, or
i nl&k80] olisr ainsestsaipn iwhthan aatmhndmths ddshgaiaeges ftom about 0.0001 to

ellmnaeor [ ce t urrenc
100 én%k c}%l?re Jstathy thl (gl r{[olg (lelosgev Fl&ﬁt Eor ea;all*ngla dosages can
be 1t1hgk@u¢®abelgﬁt of h@n@ﬂ@&ﬁ&ﬁweﬂghﬁirlﬁdthﬁtgthb mxgb 6ﬂ1-¢ah1g/kg An

st ol ogi c and/ or beh v1 or al. npt ons of the
exerinplgryct ang %}%@taé]ﬁ& %/ gerﬁpﬁr&m} d&fe&gq or once a month or

oncPBRRAOS IESoMhE L gﬁmmetﬁwsl RO devmeé %ﬁ&jﬂdnapimm)h@es with different
di sease.. In therapeutjc appllcatlons ositions or

bindiRginecifipiticsare adipiR Sk WrwEneQusly. Bla‘t’li“é‘h?as% gataeeaf gich antibody
admPisteed ?ﬁlg YithHf the fa'n@& Jﬂlgﬂécﬁ %Hb(ﬁiyqé B d adnﬁn@ﬁre%'mqmltlple
sufficient to cure, or at least partially arrest, the
occasipmptipieEralsbetieen single 4w e 1sian bhsivFld s monthls ppyesgy dntervals can also
be 1|§ la ne%ﬂ[a?:t@t\eéh ggﬁLe)lsiurl'n 81088“1 glrS] 8? e)?/nﬁ%gHSIP rl]l tg@éa{tgfgt; I&ﬁsﬁ%e nf}ethods
dosaghes aijseade achirve ampbrme aafdwqm am@entmtlao ©b ffr-pl PPGsjmg/ml and in some
met@ e:Zg %gﬁ L /gnélolgltgnggfe%rr an‘% | C a 1in1n1stffr?de egsteglc Sl}lgt?l 618(2 reelease
forrmrnattmm in vtichpdayd lasstﬂaqwn ddmhmtraﬁmu@ lre:qmrecg IDoBsge aad ﬁﬁm&ncy vary

cen gt Bt e it iy 353k Jo REE G B R bodls show the

long@GhaB\igs] folToywet ©@ hbipanikdtean8bddiespetinkhi€imibbyies, bRbRMNGBan
I's . nmonitored and repeated dosaaglgs are given if the

antibggigs. ‘Bheyfostgsread ﬁ@@uqnéxsmg%nlgtf B g peshand 1E$TLTE‘®1W%@ the

trea%ﬁ@%ﬁ)fﬁl%gtﬁ‘] orfehdr§febii & ﬁil‘éﬁl%ﬁad% ﬁﬁl%at%ﬁts OkieDBkely low dosage is
ant i body conpl ex or cytoki ne/ I ne receptor

admamsipied 1l relgHyds indlicgyrat ingerypls OV@hﬁ 0@9@?@@ Qféln@y PeR¢ paicpls continue

to réc&qp HQ&%@& f(ler RE retsh& tﬁé'ue@stegqﬂtthe?ef eﬁlﬁcs f&si ﬁe a %elatj Vely high dosage
neopl asti c di sease, autol nmune di sea ep et’in

at rqlald’r:IatSh@h ingarvathie mnttenapyqulmd uitiifpeagréseios oaths dasase is reduced or
ma et' rle%%alﬁ)? Idpntl\/%négtrl%@ g}od s rgnmr%?%or?cronap%en o] ‘{hfo?atug{l] E)f Symptoms

of d&eztse Tlmtwﬁeroth@ @aueaﬂ cag batdniofsterdien papliyduatic ragfmast her the

Mﬁﬁs S t %ﬁalegal .0t her rerlc t g 1010 to 1

t P%ea OéW& Wha& EPCF P EATHERRETS aas%ﬁwg} Qytil@ngfo 1 e,

100 tn@@d’ aquaug,i iCug tUSO&lllé ¥ 30-B60 pabNeer b&icat. Mek@fobidfectious viral
nonhuman nmanmal s i ncl udi ng transgeni crammal s can al so

veetges eryeiEema 40- 190 ameEn v P88 Bgélestheed to be titrated to
optim ze safety and efficacy. [0180] For

ROBUTESOBEADMINISTRATIION anti body, the dosage ranges

from about 0001 to 100 ny/ kg, and re usual ly O 01

t o [%184h/ kyto %@P/ THEBOHOPPITER) CHBKIGH Y OFBI reieBiRp &P ox
con@@sﬁﬁ"(ﬂﬁ%ﬁﬁﬂhch@ ah iUk O rRNe W%' g:?fokﬁﬁ%/ ak@ib é&%plpé%%\f cytokine/

wei ght or within the range ? exenpl ary
cytoke AeGeBiRT Cqrajenter &@ttr@am@nh%frﬁ%@ﬁ@t ¢-8t m@ﬁ apfifcEsqaesy aggiayune

dlsetaté’gocéi\fecf:‘%@tl ragﬁfi@n & dTBRbHRQ y,oF ﬁﬁec%ﬁ@sr se%set Qanao Rifistered by

sone od s, two or nor nonocl ona ant ib i es
parewtereﬂ tdplfsalem@menous oral, subcutancous, intraarterial, 1ntracran1al intraperitoneal,

intranasal or intramuscular means for prophylactic as inhalants for antibody preparations

targeting brain lesions, and/or therapeutic treatment. The most typical route of administration of
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bi ndi ng specificities are adm ni stered si nmultaneously,
in which case the dosage of each anti body adm ni stered
WO 200799363 hi n t he ranges indicated. Antibody iBCUES207/§62361
adm ni stered on nultiple occasions. Intervals between
singl e dosages can be weekly, nonthly or yearly.
an cyioke gaiitody apmplls eorbosition éguibetrtanegus aidipegdt adlebr ipgutes can be equally
S g | f.
effe&?\% Jl’lﬁé ﬂ:%t r&tﬁ% Osg}{ g&lﬁes Rlin é ust ggeqx%]% hgrblg%k gfq%%ercr%& 1S most
typlaarhbfl peddynadom dentm at leg mmméleSL lm@m& mghcmds ayeutsiare isjer:ted directly into
a partl d:rlhgg gssstufé ?Vélgr%%ep 33 tgsqlljasvteg%:gﬁlzngﬁ]a € eoall‘ Seear?%g Ennike)lgrXmaf: 11 ectlon
IntradisclilacCiafetidnas Sntfavenpue tifuddnire petorat |fmdn1$mrtequm bEail.tlbody. In

Dos and. f requency. dependi n e h life
Somsrne??@ é’ﬁﬂ%@ﬁ@@iaﬁe ‘ﬁémb%’tdfeé Ate. mJFﬁg% &ﬁe&l& fnto ﬁﬁﬁﬁﬂ‘i““m In some
metRdts] RABOERS 3O QhhihRRrdd0R gesdtaihkal rblehdefc8mpddfidnmaeyiby, such as a

humani zed anti bodi es, chineric antibodies, and
Medipadfili@iceant i bodi es. The dosage and frequency of

admi33pt CHokRAR £@BoKAothpH&RER Eﬁeﬂ%@to\ﬁ'ﬁl%tr&%ﬁtolé Bfnplex

treatment "i s prophylactic or ?%erapeutlc
comppBienicat entonalhphd @atﬂrll@iﬁ@d igcqrgljingtion @i orwgretsa@@é ajogat least
part e@ﬁvcétlﬁ Erggrm%tvafl&ls%é Xs%L }ﬁcluraf é%qulﬁtlmlﬂ‘Rﬁlg Eé{eﬁké dlgé/a%s B the
ong perio &ome pati €nts continue to receive
casd qfelamm;mtasmrs to the brae&tagcrfts tdneilso Heladmsustftrnd mfwnJaPGMIVOth other
ageﬁgﬁ il%%tel OE%SS %e 0 ag}ecr\fre Lér/%gss’hsltgegblgoocf g 1n ba{ne]r ?ﬁiﬁﬁivel y
progressi on of the di sease is reduced or term nated,
FOEﬂﬁUkﬁEﬂEﬁably until the patient shows partial or

Th eat t eﬁ{nﬁpan? bo é]ﬂ(‘to%{? Snggyto? e/oc ?me r%cegtor complex

con@bﬂtﬂdi’@&lfﬁ&hd@ﬂg&gl imenung fb];ﬁo’h]se Ehlstﬁéstréaﬂxihem e istasesae g dseoplastic

dlseﬁ%c%)%(l)l% E:gléeaf rfﬁﬁ 8&?81 1%3&%8&%@%%{%% ¢ o'n%@&o’us]d?s%ase, arc

ofteR aammmeremspa&rﬁa@ruﬁcmlfoeﬁrpbﬁu&s\cbﬁ@hsmgﬁi QiSe Whdfapeftic@ment, ie.,
10- 100, _or nore, virions ose. ROUTES

and AFRAIQNY sfrrth\@rrper\rﬂrae%@rﬂw%mr%rowr% d3eedstpisey or

PhathRlliekcicyakt BE, M@&@Mb@ﬁhlﬁ@%ﬁéﬁycgm P11 O1R8). f'ﬂ;lé preferred
I nduci ng an_ i nmune response, e.d., Cytok i ne/” ant i body

forng eepsndsonghe eended mede ccf;aﬂmmmﬁ@tl%@@ﬁh@ap%mpé&atfoer Ththe
[ S :
cor bR 0SB SRS L ey
accqptaé.tm.mhetoap)carr@rs artleents, mghdr@wged, asc\ahlchﬁe commonly used to
fom?uqﬂil—: Bfla%[hg e%ﬁcakl))éorg rsﬁwﬁf fo?‘lan a?gtl i} ah 2 ]511 nls%‘e@ 5]19 l’ﬁle diluent is
oral, subcut aneous, I ntraar er a
selettad segparot tocufeat the bmtogan]aﬁ:a{ntmf thmctdh&rmslonr I Erampr&a nsSsucbiluents

o RGP P et RO sl Vine et B e

solufib®, af®$lanit’y RilGtedn. ImodiRioS thapivrfb&tifial b@fpasftidn of Jor@kiatién can

antlbody conpl ex . conposi tion i s subcutaneous although
alsogpeiute o reeeréaaﬁiﬂ%méqﬁélprwxer@e@@raveﬂwrrpémﬂ@w%@tstabﬂlzers
and f¥TRN route is intramuscul ar injection. This type of

|nject|on is nmost typically performed in the arm or
| e 04k c Praymagaytiead spmprsitipns san dipe Aglsdedpige; shyvdy megpbolized

mac%rﬁ(ﬁ@éulléé sﬁc@lta@ t@ﬁsr gg‘gfaca{aﬂHEssﬁlUﬁam%B&n §ét1tc$401"c‘l§l,ve

accunul at ed or ex e intracranial i njecti on.
polyightee bmeidsund pomhsfrem (soeh wrlatenfunaeabaed SeplfanesicBh agarese, cellulose,

and H{eq{%(%f gglglmeﬁ art ac1d talrlﬁtld gcu;% gogogqieirsbgrgiy lipid g%g‘?gg%s (such as oil

par I'Cu ‘her ape
i nj ected dlrectly |nto the cranium In sone
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met hods, anti bodi es are adm ni stered as a sust ai ned

rel ease conposition or device, such as a Medi pad(tm
wa@leai7 025643 0183] Cyt oki ne/ anti body conpl ex or PYI/OR1008$62361

cytoki ne receptor conplex conpositions can optionally

be adm nistered in conbination with other agents that
dropd¢te oliposenaesd. Aglitianglls fifcseedrniers pan funesianiap gnvandsbuslating agents
(zedéhdi&@ﬁ i ncluding various imune-related diseases. In

case of tunor netastasis to the brain, agents can
al $0186k &dmnpaningtrd raduhinistragom jcompositoms Wiat brc etmbedimagte of ge
ease sage of. the cross the

inv Pon c inbr & IrI]II %‘%ral Eésrl ](egg@f dos,g%m %I T)rosilgp sion of the substance
ina @ﬁy@kbgédllyaﬂédphb&}dﬂoaﬂ‘phfh)a phﬁrrﬁnﬁblﬂ{cami‘rldt yltaokanrt& a sterlle liquid

TR T R T AR
wetQQR cadlsi G india S @RS SurfRtih Rl IBHIH’ﬁ\ﬁ’er fg%ﬁ@@:ﬁicesceﬁhh |thedﬁ<[é|c@ﬁ b&Bresent in
radi ati on or chenot her ap , i nfectious disease, are

comgpH NS ol ihFostRep s AfPh Wﬁ%&ﬁ%@ﬁﬂ%ﬁﬁ%@?%@@é pefroleum, animal,

veg&HIP ok %ﬂ&tl@@ﬂ@l‘ﬁt fo¥ @Xﬁtnﬂﬁé’ oL 61? sGHRR oil, 'an@mvme@ﬂ dilamn general,
vari ety of othér pharnacéutical 'y accepta

glycobripehesmrenylqnsaly cRenripalyebrilenasglperl pieentefa ¢r¢dcléqul®eﬂrrre¢f&>@amculaﬂy
P
for 1%1 ﬂbl@q lutlé\{ﬁ dk?t%ﬂ)la e's %Jﬂd d@ﬂﬁ@lﬁé 'u} tﬁ?z%rg{bg a d%]aot 1@?&1@1 ‘or

e pre erred form depends on t
impadnpropasatoatwhodh @nde fdrrmlukméun puhapminncrasit@permithiesustained release of

ositions can al so ingl dependi n F
e FTR B RGeS SRS TR ARIR i oey e 5 ot

fornndated m»qaewabuﬂfs&rwnmmg bf semVsL-hwdaidimb, Evendedaan Qﬂ]lﬁ&d to pH 6.0
. jcles cormonly used to fornul ate phar maceut i cal
Wlﬂblgﬁ‘t)osi tions for animal or human adm nistration. The
di w7} TSpiselyecir@sbsBionedic pRpart@adihfee@blet, REhDI01i@@il 6éthtions or
activit ¥ of the conbination. Exanples of such diluents
suspgpsions; slidiTprans siwisabds for &%W%Pdﬁu%@?ﬂsmdgﬂr?é‘td&@&qu diggo
inj e&ﬁJn' caf als&@?%ﬁar@d Q‘BE Bich8Bon A&<dh 88 BmeRifdl bpéhcall?sﬂﬁted in
s solu In addition, the pharmaceutica
hpowms @5 migre pargeles ichas mlyleﬁld@awl%alg@hfi% er efhelyetcn &t enhanced
ad]uggr{t eﬁ@étsas d@s@héégd'limo%e 95 g@p RLOX e 02!49nf3ﬁt7 h@@ Qﬁd"fiial%s Advanced
noni mmuhogeni ¢ st abi | rs an . 18
Drupiiefiveae 8ativrecd8: @%mb%xsh%? ohls: apants af $& 1nmtloud@nllmagmlmstered in
the fsorrin og g (cziecmmt[ %5)60 Itelgl% cse)rglc n?aélg grgoaretgoglgv&rfl ich ga%{}]) r{r%!:a?%dgln audh a manmer as
to pgmhygduyuamled or pudsad & ralmhe«aﬁmalaymmlﬁgrédmah as | atex

u i& ]::8|8ﬁ n Id %ggi} E%r%h ittlgﬁs'qufgr%% fo&g reg%]g ﬁegcoz 8?1 uln?s%rat’lon 1ncdlude oral,

mtraﬁl@mpIampﬁlalona@doﬂérgﬂmﬂn@glgfmgﬁtrﬁs a8 uﬁﬁsda&laoaﬂpﬂuwtﬂnet S

osones). Additjona these carriers ca

f urﬂ?:‘tsgbn %rsS“%’Pﬁﬂ}%f‘sgt l?lﬁs!ﬂr%l%r}dﬁ@%e@%elﬁflgge( forgxample, olyalkylene

glyc@ﬁl HYAN RYided AL @&pp%@iforﬁ@ﬁeﬁlme%ﬁlledm Rl &Edn@ining the active
onpositions that are enbodi nents of the invention can

mgr@@@tﬁd&ﬁhﬁ raee PEY S w0 il ATepietmbly Hosdydyaloprplationy inclde grcipients,

suclPad %‘?ﬁ'a!c 1c91]c 5&%@ oﬁllﬁ_Qrf‘rtn%P @&tds@ s?ar@p){ﬁ%ﬂgsﬁgi s‘%@alr?ité’ so%lum
accept abl e dl uent wth p armaceut | carrier

saccbamneh eclulose.anil h@gﬂldsm drimueth. Heswetrerosiviohstake@b fare, of solutions,

suspgh%&%g%%lgg%ﬂl E{%glg:ls,suég%cf 1A &l floMnulg%)ﬁg Il&)vyders and contain 10%-

95% of active ingredient, preferably 25%-70%.

[0190] Topical application can result in transdermal or intradermal delivery. Topical

administration can be facilitated by co-administration of the agent with cholera toxin or

-53-



wetting or emul sifying agents, surfactants, pH
buffering substances and the |ike can be present in
W@ 09po%icsd ons. Ot her conponents of phar maceut i BEI/US2007/062361
conposi tions are those of petrol eum aninal,
veget abl e, or nthetic origin, for exanple eanut
detogifjed dgl@mgqur@p unitg thgreaf ereqtiadr smiular baqﬁergléh)ém@ legpt gfwid| Hature
39IS$JSCIh 1@)% gB %B% n SEI%U&A é/a(f‘lq}e agﬁlex%(al %El[tﬂé Iﬂf%rl:%pgh%%% as@mi ure or as
carriers, art |nJecta
llnksbmutecldr:rseobtaémdr Hywdﬁrescalaaosslnéﬂ@ mnistered in the for m
1?1 ﬁggtlt{: t!lve‘ft Igrglrg (e)rréna:,lmgﬁ%ﬁfggrt caB rbeg%rleavteh %gn%\'g Islgnrl] patah or using
tran§ﬂel®%<&h¢’$e Gatilel eas@r.of. Iihhend s 382 1I g IIQ‘,CH 636{70 et®h, Biochem. Biophys.

exe r osition conprises monocl onal anti body at

AC“Bﬁﬁgp%ﬂ%%ggﬁglated i n aqueous buffer consisting of 50
mvl (mlz] sirh@IprrhemacJeﬁ@carerﬁanadb dsdeedlytrorniitht&d 43 sVMrﬂleh
HCO . [0187] Typically, conpositions are_ prepare

substjtially pioaig an pei .coaehernramta 2l fopd Msnyfegiring it omp)

regHRREHSHOUK. Fed Al DAk MRInsMidaBhe for solution in, or
suspension in, liquid vehicles prior to injection can

al so be prepared The preparation also can be
TOXHAIY fi ed or encapsulated in |iposones or nicro

parn§io e?re?é%%y,%%h&%eﬁh@ﬂl&'e%@nv@%b%&lfYMy'tdiﬁle/ tibody complex or

copol ymer for ‘enhanced adjuvant effect, as discussed
CytOéEw@Ve'tolwmge@mtor Semplet eorpepgitiopsdercriteg dgredniIHapide therapeutic
benéﬁmgﬁdc i su@ﬁaﬂtla?{&lcﬁﬁw ews 28: 97-1 19, 1997. The

gents of 1 nvent1 on can be adm nistered in the

f or[‘m%f aoxielrt»o@f thmpretamscolnsoubed lmqyélanan lpﬁ'cbpmnmate!:l o staidacdh
pharmaceuthcal é)éoanures jn cell C}ll%ures r ex er1rn {atl aﬁc’lmtgct by c‘ietearmining the
LD+, (th¢ éabi dnlial td ﬂ)%Si] thAgdﬁbLﬂatmn)id)r tﬁ@Lmb @hé dns lahail toal®l0es of the

f or other., nodes, of adm ni stration. includ ral, . .
popifard ot S bRy Beraraare s e sty indsy, The
dataddbehitdd FrOSOBE TR aPRlre ERhYsQNS anlhﬁﬂ-ﬁﬁdlesﬁﬁﬁ be used in forrnulatlng a

supposi tories, binders and carriers include,

dosqgg stge dhat ey RIIEyPiaive Rt Shegostse of hrgueiete §esceleréirherem lies

pref@ﬁd@]@%ﬂﬁr% ta@ge &@d"rc@lﬁﬂﬁ@fdﬁ@&ttfaﬁ&mtﬁﬂt YlcHid8 $heGPRL @RI HoRwith little
he active ingredient in the range of 0.5%to 10%

or n9 tedeyabiodasagezay vay arlthrrbﬁhrmmmerdemdmg apeidic dosage form employed

and %%{&b %P&cﬁmnﬁfﬂﬁtkbn%h%aafm@&&% fbﬁﬁhat%al%‘g& PRGN and
actose, starch, magnesi um stearate um

dose@awhbﬁr ¢hossn byghé mldxygblal rAnysicagnesy vhthe priimt’arenditine€ee, e.g.,

Fm%“rogiﬁg%bﬂ ol lsflhtg %Eama!:‘o‘%?%é’aﬁ @a% ?f’ﬁe?t 'e%ﬁ‘cl% cﬁ' ‘is pensi ons,

fornulatrons or pomders and contarn 10% 95@6of active
iKFm%gredient preferably 259&7096 [0190] Topi ca

ti esul t transder or intr der
eROUEF AP 2 St o B B ERAACACRYs Qo Bk RS B

antlbcﬁiya}dmph:bmt C;abltlﬁml c@tfokinb eecalgernctompldxh:oﬁipodnmm (b.ox trnnoclonal

b S R O

mol8&iles) 49 Bstruc@ord divd udk Sithic adticon fie@er fataachicay aak aMitleShingagent, or
the conponents as a_m xture or as |inked nol ecul es

one ebrlareﬁéaltleyal CHERAT aibodienesd iatRitg anflepfly pving a complementary

actiAbyl @KiPRbihYEbYin e%n’frfi)@%gﬁl% ARt gt AlkiM&THOnE @B fibe h@rﬁﬁﬁ ﬁiﬁ%gdy) Kits
using a skin ch or using transferosones.

typ1@at1]g| inclugegrlabe) indjcgtipmibr intgngled psepf thpontenty g th@@g‘;CTl@tterm label
al ., Biochem Biophys.
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Acta 1368: 201-15, 1998. [0192] The pharmaceuti cal

conpositions are generally fornul ated as sterile,
wauw3newed al |y i sotonic and in full conpliancerP@i/ub20at/062361

Good Manufacturing Practice (GW) regul ations of the

U.S. Food and Drug Admi nistration. TOXICITY [0193
inclyos ey whting, onrecordedipeigtitlcupnlipd of pewith the kifogewlyeh etherwise
acc&%ﬁaﬁl@% ne/i@nt i body conpl ex or cytokine/ cytokine

receptor conpl ex conpositions described herein wll

provi de therapeutic benefit w thout causing
EXEMPIARY EMBOBIMENES [ 0194] Toxicity of the proteins

descri bed herein can be determ ned by standard
ExXRbBfgeuti cal procedures in cell cultures or

experinmental animals, e.g., by determ ning the LD50
T Cell Reoliferagion én MNe¢e K adloning kfectine opBpeonghinan)Mexse ihe

LDi t - % ¥ g T

ol 226k o BEE Sul B IRC AR A b8 SRR B it 1 {ean e
incredsed ypimisciing ¢itdel -2 Fhid.-Aatd (Blgt Hi. fed [E-2.gmolifesen o&CDS cells in
o 0 B T P RS B Y bpggonvorane
(Brd) (RignBn wad premiteaegfer ofjcctibe oPrcadrebingt aesays lLeEmNe e eind was

lies prefe Iy within a range of circulatin . ;
angl RS PORDE DR GGBOY R s Pt s Py CDS cels
In chiitfakd, Stirfilatih dF@XivE Tteklls, TNEFHOS BPRWESProbdby o€ 1d H2nt Ir%4, was

range depending upon the dosage form enployed and the

minpeph{lEgod. SORiTHIBE PreYiPwhiintings; Svep gregisbpiglifgsgtion occurred following

inj eét%'ﬂf’ll@-@in%b, sﬁ&ﬁ’ﬁcﬁll?ﬁy ad rﬁh@-‘nﬁﬁﬁealtﬂ-ﬁjﬁlA%rgle%Qﬁ 9€ aftPd). R&: al.,
chosen by the individual physician in view of the

Scz'epaq 2881675 20Qh diamipra ef e e(,lm@_ugql, 178 (irﬂjﬂ, H04 gihis G was also seen

e : . ; b
in TP WP GV IEBHEFLE D IZR RS Bl TAFEORBM SR hiickor
cytokinedorquetpfeiagomy nphlé - tylhuw kieveethelasstsiiolyes corEP BXR. diu er al., Science
cytokinel cytoki recept qr,,£0 onposi tions
Zsstééfsg.g(?dbﬁfé ﬁ%%/ ‘Oh Fﬁaﬁ? T %@’@?élg %#\’aezﬁogequence
anfo19api Egurchiushaws ativivii biieh &MP QDISt cdRecihé by Hnl or IL-2 mAD.

i specific ecyl es) .and; i i ions for use. .Th
crsh PREEH phdi b TP e AP ¢ RLE ERs el Y Risret
intrdv@AERR(iv) @F (AORE10f PN E) Gddi 5 omale, WhitRheA kROl L
. (e..g., .a human anti body having a conpl enentary
intreperifopeal {PWRISEHOSoR S i e éfblg@ Hpé mAb. R~y Togdys CD122 mAD,
or t(g(Eﬁ_tW'ﬁ,CIt-ff Qpt-he nﬁibé‘, %110*3\%%9 dant ﬁl}%@ﬁld@s of K4BSTL-2 mAD or control
tyglcall include a label indicating the intended use
mApf Do celtmvep eralyed phdaki by flqweytometry.| Nabsrheipiagen paiggntages

4 b 1Qr d teni.al ' '
o OB RS ICTR! SO MRS T o
reprEvBEDY MENT BasE RARRILE: ¢xpEri@ehfs. Proli feration in M ce

Fol b 0wl ngi L 261100 SF BEGOTRlnaRk: MRuse, Ly 2. OR8] 1 5 o1t
Previols studi'es have shown that thée turnover

2 mEBB A XRalrifed Thy M1 varled MB ED44"™ CD122"™ CDS' T cells were transferred
intravenously (iv) to normal B6 (Thy1.2) mice. Subsequently, host mice received daily
intraperitoneal (ip) injections of PBS, 1.5 ug rmIL-2, or 0.5 mg S4B6 IL-2 mAb for 1 week. To
measure T cell turnover, BrdU was given in the drinking water for the last 3 days. Lymph node

(LN) and spleen cells were isolated after 7 days and analyzed by flow cytometry. Numbers

represent percentages of donor Thy1.1” CD8" cells (top row) or BrdU™ cells (lower rows).
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i ncreased by injecting either IL-2 or I1L-2 mAb (Fig.

1). For IL-2, proliferation of CD8+ cells in vivo,
woremwsowds by dilution of the dye CFSE (Fig. | ARCBYSMWN7/062361

i ncorporation of bronodeoxyuridine (BrdU (Fig. 2),

was prom nent after injection of reconbinant nouse
EXAMPLE 2 L-2) and was largely restricted to MP CD8+

. I -
T c%ﬁ Hmfnfe%?ikﬁéﬁ REs&*&ﬁ& to%{}ﬁ@%ﬁ?%@@dﬁ@@ﬁ@i@%ﬁﬁ% hed in 11,2
Mlcioc&eﬂscedanlbléf*l Mwb by | ow expression of CD122 and
%@199@6in él\l/l% rPeC rec(le glF(!ilgg W%Q ‘hatf eanéléait[lgl?] gglé/[%{](ﬁﬁe d:eﬁs by IL-2 mADb on
adolﬁtweltﬁmf&gwasl’ajbelmbcﬂ)ﬂl of27F heszs andlzonsqueatly redadedyn 1y 2 T Hwsts (Fig.
anti-muse 1L-2 mAb S4B6 (Fi.g. 1 and T). .Ku.et.al, .
5T lcmtﬁ%%f@re L) %GSR‘ IR nearrzlhzana fglioB i g, S4B6
1L- 5046 furk86rk in Thb By afctQcih w&sOlcabgiaal SﬁﬁiﬂtyloﬁplleLexmﬂiﬁg hostgrhaps
and was_ bl ocked g CDlZ%

thropgiyorpafionef frapyet coeml%w n@rﬁwlﬂ 5??4:4 by f"é’ﬂ&’fql é?ﬂ 73§ 5hdese. To
assekg-thgs%o%ﬂllltge%@ hidae! r@%ﬁe SF b4 1&]%&?0& bPILC@a:I%ZIL MA%t T"}ila resulting

Sci ence Kam’mir a e | munol

prolggration czf@@apwemmqsfenp@ icont RS Selvisrirmiticoty wibanced over

S g T P 12 PSR s "Bgn oo ARG 00 10

increasa nstbet m&nlbarmerB EMBUStls ig suyentand LN) ondalyd- Wlﬁmm@(vﬂ'margement
of thes gans](l%go Ig)alTh\(évalo Cgmec!ij 1 nrleeocfeltv anﬁ%@bl rXﬁ,P EIS% ca marked

peri '1"ohs o
(20-Ba4adrmmpas@ lin fokal ﬂulm%ls mr mthemmmmpumoﬁ aar@B)l NM(CDs NKI1.1°

oy A 5 o B LY LB P18 oo

B cAR@FYZR 3B). didyifelatoyn offkr@wf&teu@laﬁte ops* bkll’!;b&fs&elﬁtﬁ&[yﬂ&@nt
percent ages of divided (CFSE ) donor Thyl.Il +

sug%?é‘iﬂrgsthat ¢ L2l G ppmebingtign pheaqtine %&ﬁhﬁ gn Pliegemsegg QPézzh‘ cells,

rathEﬁHzﬁ?&ﬁ[h‘i@t(tlyﬁzg r&hrsbl%f{l f% NS %@[ﬁ%ﬁo@%@sﬁ Adesit of IL-15
[0198] Figure 2 shows i feration of M + cells

becguge wrqub ciaéascpy@n@féi ‘{V?'éh wrtns@r&HrLi bosip(hie. ¢R). Figrg Wisedso

2 r
stroﬂ%1 %tlro?g)g bﬁ%te%/g ngr%%émflc : V@é“ﬂs (ﬁgg%'c nﬁﬁhﬁ%ﬁ@t p?ohf ration of
CD }ﬁfél @D%uﬁsemmlemtb yleﬁrted@ntlgnnc(ég) awenﬁaembndw tq,lls as well as to MP

celld. %Oéa’%qgf[ltt On%?e a{ rgal I n! ea% to Of atl?r% eérlsduvlr\;r% u.FlnClpeallrled with
cmsu/r wm/@m Bilslihdiasing thaemlmLﬂattdnacdHredlonlygzlw\HI 2R By (@D 12R)eand not
IL4 3 gi3 ys. Lynph node (LN) and spleen cells were

“RBY f8@cafter 7 days and anal yzed by flow cytometry.

Nu és0p F@afeeﬁﬁﬂaws pRfleeRtlagRs eqfan@ialm of M]Shmh antlgkn @D@ispemﬁc

I t Ils
memore S BBl Pl GO RESh R L £ I BRDNEA A Ao gty ed MP
CDELONRNIE ¥vet StrabRESREh thite ! thHvd 1EdaAY 1&5&!&&{3 of PBELmA -2, S4B6
~ Mce [0199] An unexpected finding wa
IL-2gppker gpflohrlys IIN?’“@@B@%@F pag hppt qefls QOW%H%@&NWTG
exaﬁlfn@@ ?c]‘r?ﬁe M@ﬁet@%v&é&eﬁgwn dohp%a‘ﬁf%%&s%ﬂt?@grec\o%&?ﬂeq%tasg c¥n cells.

reduced 1 n IL-2+/ host e i nmplication
(B) Thiel slasn end ENtchihnymbkes pi ctoeon g hDEthﬂ‘t“e(T eedy from rigé mgA) (+SD, 2

0] V,
mlcg/ g@:ﬁ@asﬂlil%ﬁot?%éohb&’t (ggel%geas%&tggvtegég Js%ﬂ? Ltr\)lroijgcﬁ% ')t(h:%S%(J L4y B%e is
shO\IVIILatZthe pgrth &PCFSE- labeled Ag (LCMV)- spemﬁc memory CD§" T cells were

transferred to B6 mice, followed by daily injections as described above. Donor cells were
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t hrough formation of inmune conpl exes. Zurawski et abh,

J I'mmunol 137: 3354, 1986. To assess this possibility,
woweoased4n regi me of daily injections of |L-2 BeU$1002062361

mAb. The resulting proliferation of

adoptivel y-transferred and host MP CD8+ cells was )
analgpesreatdag bl ylomnytamessd- dletbershedicatepacaniagps of digies (CESE®) cells

- adm nistration (Fig. 3A) and led to a

(Algr%géslmé’ >100-fold) increase in total nunbers of M

CD8R03 | Figuicrt shplve erolifimationNf 68 Aycclls il i2/Iie? féd complexes is
L SIS SRR R R I S K oy T
CDE 20630 { A (dfdolinie beABRor miteatBd4  rumb er &110{A aight dokimn) were

CD122hl ul.at i.on, . nanel D3 NKI . 1+ DXb+) . .
PreRgE G BT WA AP HE AL 45 orfigE ek THE eIy hisctionsof PBS,
1.5 LgAlﬁ}ﬂtLdi,rsg IVRAB4A D m L4+ .9?@ I-san g B38Q% 1B-2GRAb Svefdddhinistered
~ 3A, 3B). lgrol i feration of transferred nave CD8+ cells
ip. Remorcellaverg erafyqcdwn dayghedow sytomisty. Namberp inglidate.the pgsgpntages of
- gfl'q@]; by was acting largely on pre-existing CD122 '
dmge s,ggrja%ﬂsér t han on nave CD122 precursors (Fig.
4A) 0202} oFigher athown pwdiscritmae MRIERE aflls [d HAKlIhe cals@mplexes in
. C arabl e rr i t r.ansk b L i t
ivoGRE R e 03, CRERRE S| Pl RANE e T OBY L et
fronv WIUB6 afiecidre abEBBwith €IFSE affFirgns(S€E) to hardiaCBE (Tiy 1 2hatice, which
proliferation of CD122 CD8+ cells applied to defjned
thengReq FanP AT ORE didpR By SBie PASALL- 38140 Seniashqpeay. On day
7 afe@hdoptivé@instRaN &id Plecn BEIR I &ERlZ0ML PGy BAbmbeAr iR
CD25 uHore ul ati on and was uni npai.red with CD25 WP CD8+ |
expiegsionsof GINgj andetehgD$ hasft sdonai Tl lo 6 ok €iddicar 4 hgst\fingl .1 CD3

coll{ri AR A #hy PRthAGl M CBE Pl w00 (ot LRI pr cD2s
(rigletrep lugren migsgyers pbeled ivath (EGBrayd @p8Hferied ¢eThs! . i-markied ooiyyal B6.PL

. conbi.natign of. |L-2 a L-2 mAb... ( CFSE- . |,abel ed
micg AR e Hied o Al T S4B e W e Spe T ity we
rmld2idIys 0 I} 2eALRASy @fhcPERS. 7rddfler 2dopB¥SRarster, 2 NARI Geen cells
rmﬂL-Z IOriglus | L-2 nig Doﬁhc?r and hostpggel I's ftqml\t/:@ h,
were ppdgred EWOMV@H@%WH@EGT’E sydicetedhgripgrecatagesstfshivid i 339 ) cells.
7 . Conparable results were obtained for spleen cells.
ExAMpL3al spleen and LN cell nunbers of donor and host
CD44nhl T cells frommce in éAzﬁ (+SD, 2 m ce/group). A
Prolifesatingrof Jheedrsubsoss indipspaysp tabyipkingpindihedy Sompley Snegific to
MohdMoralARGbL&H M ce is shown at the right. (C) CFSE-
| abel ed Ag (LCW)-specif ¢ nenpry CD8+ T cells were
t r 4008k r Nedr-aptinBbexpreeqn 4T I3de § Dy celbsi doguriadjvetht dagy énjections of
: ' . : 0 I 1al . d Tas i
s e iR hOFE YR 2 PL2S B P LUBLAAIE JXRFEE . T i
raticg ievinchedingl CRSEAGh 9f IEE)/ILS2 (A bl cefrtpleg ahusah corG)derapR2@fdnsion of

s | 4 WS i feration of CD8+. T cel t
oo {98 PR 26 I Eths Sk ko R bR kspmigres o
varibR teedsIbsfoadd ctlbtradsfet hd bidepraldarttlife GFBE2/11l-abedteebmplexes was
purified MP. + T cells (Aleff colum, and B) or
detehging tocsA9'# v Bperr- ¢ 814 @H(SAIF}% Z‘Ri- col umm) wer e
Pr ¢exae dipdditioh a0 SA8s 11e8l niAb, WE kb 8t cqliivilent|pkolik&ration with
mce (B). Then, daily injections of PBS, 1.5 ng .
anofhgy qntigmouse g @436%%51.24 RS 6, lus -2 (Fig 64) 1,7 agf-human IL-
2 mAY, Ml%‘B%Oﬂ%s‘Q@Joﬁlb"ﬁﬁm ﬁﬂn?athL-%d(rhILQ) (Fig. 6B). When complexed with 1L-2,

each of these three mAbs (S4B6, JES6-5 and MAB602) caused marked expansion of CD122"
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i p. Donor cells were analyzed on day 7 by flow

cytonetry. Nunbers indicate the percentages of divided
W@ gP3MIB43 cells. [0202] Figure 5 shows proli fRCEHUBINT/062361

of MP CD8+ cells to IL-2/1L-2 mAb conpl exes in vivo

does not require CD25. (A) Purified Thyl.1 -marked MP

ftfl:gmszcm adopivirangfoBFid 6ée PB sandstang/andglepiexpasion of host

b d r o normal B6 (Thyl

D e NI Ot ons of 1. 5o

r m[mz] plml@reﬁmgig' B4 BSultd wizh amdnrdemmn;ousft He? HMJE%IMHMJES@

7 aft LN _and i
1), Vaeﬁ‘g ul?e d %r%gt 6&{/?% me]?§6 1 fcom% eesscgu)%serggos\xgeler oﬁlfvl\%trﬂﬂeg CD122"

CDiﬁl’beHQﬁhaﬂ IIQD?»}bné |11&f1¢a)1ng dﬂﬂIHS6ThMbckeli ﬂleGEBrbo texpolat &) IL-2.

HowGh. D5 PRSI Reqan lof g atiidg ol Eriiderola Qo - mypogpive

pop&ién, i@t Doet apn) ch'Ils CRig VT, @) &B@'e@éllls\%ér@pl@ﬁ&ﬁnaﬁt@z Foxp3 and
transferred to Thyl.1 -marked normal B6.PL nice,

thus jeyembiadehnrep; Ropei qf thise Felpaes albo seopgvifhipicetion o @heregher IL-2
mASS Q@holu%h %1%0%&15]&\)@&@9 by Weluge Q}Qpldﬁsmﬁpofr@)ll 2bhi %mells (Fig. 6E).

every ot her ) after adoptive transfer,

spll&dal cEigue @@p@s afﬁ@ﬂtlyg sgmygtian odvl esllsebrets by dlffmnem éTr@/IL -2
mg&kﬁ%&%@ EQ@?&M?Q%‘S qf Qﬁﬁk Wlefé‘% ﬁ SELBIMEE! thifowed by (A,

oli1feration of sets in Response
B) dedy Qyibjskiiane OAcnntlbbuiybeHﬁi)(reDIL-Spe@ fhilk-2tip BMdhetmdhak IL-2 plus

IL-Z?ng_H) gso {jnyFl%El% c eg] V”{:I\llgﬁf C?Ial l]ZI)Snl}%led Wer{g?}gian N 8&56%%,‘?%ES6§%§-‘J-ES6-1,

S OcCC I njec a pre-
or (R} dntifainash MAB6@®. ) M.P-(2D8 or béi}s&ldmﬁtbatfsferred\&m&nﬁda @llowéd by

ol i @Bopcpt o i ot s e T2 UBI ERAP afhayp oDorer

and B¥PIEIHI fafin gﬂee@m&@?&ﬂanfﬁm*foﬁtﬁb hﬁrk(eﬁl sBowil 63 dayBASEd MiBe treated as
the results _of injecting L-2 mAb conpl exes at

in (Qaysregyer BrESINGhE dinking Wéfﬂl fmt f.ha h’@f Bays H%O\m BF Giginceentages of
cnﬁ%mﬂ dB" @Bxﬂshl -1 thatzwaéhmﬁﬂrms@@&lae@g%%t 2 'T'oﬂﬂf @leli Qunts of

e rel atlve(%/ S| hort, i.e. <4 hours

CD4 (IR ped MR "cefbpinispleen frap, ml%ma(pé oN @@E@ﬁ vletspp of the bars

1
mm%{h\é @A@gbg @Ec&(lgégg @?)4@ @%S&P@n%&%@wm@? Y3 Q%J H{@ E).

Nunglrets mdnmtaperbct_ntagzs nﬂxbyldwbﬁwﬁ °) gilla ﬁAr%,dblrvﬁl cabitn) human

hiLlL-2 n co
eaé?:m9 F eseZe7 Fveée mer\k(m%%églm SB- an(ig I%I\L?G‘H%ILQ/IL'Z
mAG aarsgickaver Ked (@Y PariSedThydf]-GRk2@MPAIBS T edllssveonlabeled with CFSE
adopt i ve ransf er . (Fig. 6A, 6B) and str
and frapsier é%ﬁaw thgh fﬁ@é‘fedée}iyz@fﬂct%q?g%aﬁeﬁ 3?%(%@ 1000 ug)
of SQEB E‘L wpm%us Qﬁkécﬁcoﬁ%ﬁm&?@u@ ot[r%f,)@] dnrn%gweﬁt%f Miﬁﬁve

he results with a nmouse o
g ESE NI BDICTESHs wey, anokers [uUloecdnmier die A0 gen@myproliferation

obsé&f%%‘f}l‘ﬁ%%ﬁé 532«1’]‘)% ?élt%%a %]Ld%?gld gﬁ%ﬁ{g HI{AEJCII %Q{h%% &?H&freagent was

in exdeS6-(B) Rbopikees of 1]5131f’ cth WSEOIabﬂS@M@@& cce]ld_wéhe gH@mElmBrt,ltrated

dosor 3 2gh Rolde alig of b LTSARON S GabrsBmlckey Stink AFL A SL-2 plus &

ng S48t -GRAS aﬁ@hir&m@ Ro@n 1@§fol@hllutm§s©n Q&) I SR HSptive transfer, LN
predom nantly Foxp3+ and
and spleen cells were analyzed by flow cytometry. (C) Recipients of purified CFSE- labeled MP

CD8" cells were given ip injections of 1.5ug rmIL-2 plus 8ug S4B6 IL-2 mAb at various time
points after adoptive transfer: 0, no rmIL-2 plus S4B6; 1, rmIL-2 plus S4B6 on day 0; 2, rmIL-2
plus S4B6 on days 0 and 4; 3, rmIL-2 plus S4B6 on days 0, 2 and 4; 7, daily injections of rmIL-2
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thus resenbled T regs. Expansion of these cells was
al so seen with injection of the other |L-2 mAbs,
wa@bkaonoegs t hi s ef fect was dwarfed by the huge BXPHIRIT062361
of CD122hl CD8+ cells (Fig. 6E). [0206] Figure 6 shows
sel ective stinulation of T cell subsets by different
plus| §4Bp/ AlL micemisreceenpficsst e dayCFdirr afleqtik ednsie agb8N and gplp¢nscells

eSS BORLEL LD 9 M AN e Db o

weras gﬂvam &l singh) injebtior2o o mIL-L®) pt USug imm-m_qbs 509 SUB6 IL-2 mAb

o B Sy £ e m TR S SR b BRI sy e o
the dMBpfokBetil trabgtd for WRE Boihf @N&M @tk ﬁdthtsqagBEe A s;q)resﬁ&il ds @W%Snt of
by dalltyrln jections of control rmL-

maxeﬁlalrmel tigf) yylerg the pnapjpal agohé%%l WSGRIGHE 19% aﬁ%&t@ Oél@rr Values
Werggaqmlgtwl%ﬁdﬁvg\@,r@ exam ned for the markers shown on day
(D) Mce treated as in (C) were given BrdU in the
dr| nking water for the last 3 days. Shown are the
ddht ages of CD3+ CD4+ CD25+ Foxp3hl cells that were
Monﬁfcﬁuﬂ'ﬁl Aﬁ%dlgs ’ﬁhﬁ ﬁilﬁﬁ)to Dﬁl@re;ﬁ(ﬁlﬁ;s OEQUZ counts of

CD4+ CD25+ and + cells in spleen frommice in

( CI02081; ibbe aboyp rqselﬁﬁ soieasted thea 54B6 ardi relaicd mes mat higtogfdifferent
site yﬁ) {l%?%ﬁnt] %58:':1)4 11L- %?’mﬁﬁ ls!m%qu B8 sWel ﬁg?ﬂglﬁiéf glré%? é@%@ for

nmbers I ndi cate percent ages ded
this posséility (i, 9)BAs @ vied VES@II llmml)y bl{)ﬂ@@ﬁje rFﬂpgnﬂee)f Botbhloxmal and

CD%'Se & %Pr ?ﬂgmhggiooli ZStnlev)zr?éols \%%1 WF%@L%%}/) &e g IS? \Q% yﬁvever as for
CD4 ' ICIa Kedgsi\lﬁ vﬁ}Dﬁ}ES'G 1¢)-2 soryeexes hatrelbedo wdube €ESbuarignificant in
transferr o B6 e, ich then receiv Ell ) .
virq B COE COb PR SRS 1o RO DOt 207 C Bl ggtivated naive
CDS*Lcer mg) 1p); Ues@cdils %ot \eBNGastivabiln? 4nd egﬂi'lg)mlﬁlﬁlteﬂfb‘le[&S mAD.
after adoptive transfer, LN and spl een ce

Ond
Th%ﬁég ﬁ Y sRraTeRly Pindtvocptibrietite fhat iprcaucigl f(&wtaréﬁ&ne‘@th CD122 but

lessRfRlal o ‘bf?htdh%ﬁo @b‘i@ r(I\LeER%/S hrpi cBht%é% 5286 ®filed tinfibMPbrhance) the
ratio of IL-2 wher e neither reagent

respaass of y1R&P8 S@lls (cg)L Raoiin @ng S‘BA@BBbb#qsfrpqgﬂy mhpited the IL-2 response
b

of dé)];% %klggi@%r&h? gﬁ%g ﬁ)%}"ﬁéﬁe%% ﬁj% th Xn - m g Igptﬁleo%cludes

bmct@‘ﬂpl@)@ésbut é@ea mpi ingedet bindiggty ¢ 2. N qfoahlbs wiengotSeBplexed with

exo%ﬁlhous}{ﬁ%) 4l a I tfr JEEB rl‘%ngjg 6 {n%b? Rgu%gcgne% Ifl]ﬁ%tllltlgﬁ] 8{ T S%11

ptive tr an een ce
prolvﬁenamramadzxy»zlscdh Iﬁy MP OWSCydlisard foy T E6) (F@ctl)pﬁmhﬁswg@esting that

| CFSE-. el ed. MP cells were given ip
S4E0 %E]Er%jhgec%mﬁe ?ﬁjntrsﬁﬁo“ggg ifus 8ng S4B6 IL-2 mAb at
Val[(DZDg]S lFigliIﬁ PR Scatlirdsest T&:@ﬂ@ﬁﬂn\(l@n&f W@ft@{ﬁne/lﬁAb Ia@mplexes (A,
rml L- us. rm L- U on
B) Fugifipd %P;[J)(Flai @B@O@WG@%M&%&% 313 ) mice P"ﬁﬁcugufﬁg tpgedapgith
tltra% CGE’déﬁtranng 0P8 1 Frolaf ratﬂ)adflrﬁfﬂIL QJpﬁﬁtsMBB%AJJ gSEIBB lmy Bl 4812 plus
mce were sacrificed on day 7 after adoptive

JES@TI eméb é‘ﬁséﬂd A) fpradndpys pplabls Ibed nles merrélem%ﬂsé%@e\ﬁaswedf gsaygontrol
(CO&YJIOU}%tIrr%fhfe{aggn @g&lngésﬁl%ti% g&dlﬁ%‘ FHﬁ lﬂﬁ@u&ﬁ§ﬁ)r tﬂquﬁ ll@ g Q@

CD8+ cells were |ven one S|nge|nject|ono .
Purifind CFSE(otd MIPSIRS e phudrsOiBSaBe. bich wibihgn yiven

eve tothe% ]d%r 1pg% q_(ong J&htré‘l mA 4niLn4 n{%% @&Bﬂﬁﬁogtlllg ?1) or rmlIL-4

rans or a e Same
plusddlepmirbe Mied Wert mmiﬁzfeé onfley 7.t Nombgeimdicat® peroédlﬂagﬁdaﬂf divided

i ' d
(criferie s A B G S50 ERE A RAaROER Bl iR isunggpprated vs
T-d&setddBIBanet1k ell®tdiesy dadll yeidjections of PBS, rmlL-2, S4B6 IL-2 mAb or
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were cal culated relative to it. EXAMPLE 4 Monocl onal
Anti bodies That May Bind to Different Sites on IL-2
WO 0R089s63he above results suggested that S4B6 BETUS2007/062361
related mAbs may bind to a different site on IL-2 than
JES6-1. IL-2/1L-2 mAb sandw ch ELI SA assays provi ded
rmIi2rpdustS4BgdbdrmAp.of deysiadtepasiopiivsi thanipr {piieg celyy) werpgnalyyed by flow
cytoxﬂoerrgaistlan I gltl % %Bgde%cmﬁ%&%ﬁgelﬁﬁeglﬁt% pe(i)lts lFrom recipients
of u@pp@2ted BM QfFﬂjg)’Z n(liléq:/ groupA, W liBnj cciowmet/Bdepletsd BM n@f&ﬁtﬁratlon of T
cell umgersoccungg in vivo, JES6-1/1L-2 conpl exes were able
{3"PRYOEE Weak but si gnificant in vitro stinulation of
C el[mzaopx Ploass) shgwhUESo-abfd SUB6/ILF mAR taditro st kiyes G256 which

are Gt ey RSB T TE0T L. ook iy Ty Mo S gvith pltc-
boukdDZRofiBated RS, 1 a]sb:\iﬁmﬂe HRD a@&@ﬁ@lﬁt&dﬂ E¥$6EB?’@ deRc@dh thhb Zvas used

site that is crucial for interaction with CD122 but

for Jesecting fiphsorearralipmal mgle & st 4t PPO preph g titrgting down in 4-fold
diluBSRL 'B%ﬁfmg m@dééklbﬁ%tb%dsrmh@h&e& &ﬁnges@tl%ﬁtgﬁﬁl)n doRRizated

response CDS8+ cel - invitro
hOfS@B}h%b @@rogltdﬁ&@ﬁwe}her wth rﬂiet S@blsttaﬁ‘eo P@lﬂ%@éﬂé@ﬁ@ gém@l)ﬁbsorbance was
rneagl?gd QtCAESb\é%tg o M t alg QIH ﬁe%g&sg.c g@?&eﬁl r%ﬁQn @gacs modified

an |IL at part ng to
by dsung JHS®@4 anetanturpedd Itiilsnzdﬁx@ conccODARA, (2(Ml)p$1ml)y>;f rHe? Then,
pul‘l?l &ulcg?f%%gaﬁ%com aetlgé egv%?eu ddf:(&' %t%fotrre]l%gfmoﬁ(cteyltrr ofs (5] F §16d1&1t10ns

stanmgoit nbe p@/&ﬂlptﬁ tlhel’bvélls\t@ detbtathethor thdde nDBogkl Hl&k&ﬁdlnfg(ﬂf
further sugt% esting that S4B6 and
3

0
biot@zr@%%im%@ é&gﬁptzfél Bi\Pf Eherampshiios /gy upqd-ere ppighmAb, JES6-1,

JESEJSQMr Si‘lB% 1shomabf 8t %ﬁﬁes%er@_ thef Heas%%éd% liadcting BYve.
cyt oki ne/ mMAb conpl exes. (A, Purified MP CD8+ cells

fr 6PN FigpreokO seppseif@ys qﬁﬂe@/l BAbgPmDleXRs it viger Werificd MP
CDSM ctehs fr&)ﬁl IB%tn%ge EAJ [&‘Ft%iu?%ﬂ' (th]&a Pp@ c%llalactﬁgltt@& F}l; @taﬂegaogﬁd anti-CD3

,or rm
mAh(C(EDi 3@86 CIDS DA fight caludmymd %)ovvalblcelturtd @gpﬂh@rswmtltrated

conﬁlgrn[rgtlﬁg ap % 2: q’%’ol%&tl MG rgﬂﬂ %%rn%&b %SQBF’IF(E mi éﬂe row), or rmlL-

eration was msasure
plﬁmESblfﬂemAhﬂES]SeSl/nQ (bﬁytoﬂpfor B |deyd; @ESEe I1l-2pkik ed irMRVERIBHAD was

fe d to B6. mce, h were then
use@%ﬁe%?nﬁ%ﬁy& f* f{i‘ﬁg C‘i"}:fe‘iltFﬁUQEt( Oo‘f%%fog EB AT Pt papirol mAb
(+c6m0l; dl) CD25 AP CDBEEN 4 0D131 Blabl)-con2z, m Lwdh aiotsided to the

Mce were anal yzed on day 7. Nunbers

WGIMSn @)&%%@r EPAt @Rﬁlésprwar% Wi, VeRSEge] togethergvith fityated

con&ﬁtrﬁﬁcﬁl@ ofh § nﬁJlétqgﬁcﬁ&ﬁgﬂW2ghs]SQ@%n§@’ @@ ipJo?ﬁhﬁ% bl\ds JES6-1
wi th unseparated vs T-de d B6 BM eIIs

mAbWESGi 1L ) ifer 3 Ws@plwhéL@fplm irreleydnt mAbSWB@sq:d_asza cmmol (Control,
o) G5tk B3B8 ) by PR B NSty iDL ve

tran en ce OW Cyt orretry
Shde12har ElgI[IR’all’l shews infaetitped Bll)oﬁreﬁDS‘lB&m-l-JESﬁd ICEB:mAGDBlocks

N e T e ——
CDrestawdat'icog ' af cells ﬁeﬂnlwm BeheicS w@ﬁé(lhlfe[eeldmtl{ @M&ndﬁta@ﬁbﬁed to

9 shows JES6-5 and S4B6 IL-2 mAb hind to simlar sit
norrgy BO (Thy |y@) maige, which then were injected 1p with PBS, 50 ug S4B6 IL-2 mAb 50 ug
JES6-1 IL-2 mAD, or a combination of 50 ug S4B6 IL-2 mAb together with 50 pg JES6-1 1L-2
mAD every day. On day 7 after adoptive transfer, LN and spleen cells were analyzed by flow

cytometry. Numbers indicate the percentages of divided (CFSE®) cells. (B) Mice treated as in
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are distinct fromthe binding site of JES6-1. (A A
standard |IL-2 sandwi ch ELI SA with pl at ebound

W awonpght ed JES6-1 as capture mAb and bi ot i nRCERUS07/062361
JES6-5 as detection mAb was used for detecting

titrated concentrations of rmL-2, starting at 200
(A) pigrersacrifiegd pitery7zday s gndj tondogenous) EBHACBIZE Leello aralyzBil floy
e
cyto%{etrgg 85%1 q(%lgfétfo}%]d I{gt?egge]ltrng%?ttgﬁt% d&é?dggtg%es of CD4" CD25" cells
in theayedrher Tk tidta bithe sgﬁts@fmatb ¢hapepdvenof] @Féetﬁléaﬂwtezyeraﬁﬂﬁhl
absor bance was neasured at 450 nm (see Materials and
x Met $). (B) The ELISA approach in (A) was nodified
E byﬂ}%dng JES6-1 as a capture mAb plus a fixed
Complaxes of HaLipbus ]((EB'OZ Mghoﬂl()natbf&ntlhbdy Eragilihats AmpuMiéh bBebs

. unc at et trated
st QR 1A EOnGRIBSHLEE ik Pl en gl aftingdyi 05
ng/[@ﬂl)S] t WHth MHJ 2 ﬁnAtbO:odpreeéd arv\lﬁtepd’lﬁft it ies i urdba:. d)tO)lzdsdeported

o ARy IS 2 B e oS At oL 0

othed ER8iRiucif a M BOndrbasd 1mt¢ cef[fth%dﬁ@dmhﬁﬁr ORERont ﬂl%réffects of IL-2/IL-2
nmeasured as descri bed above, [0211] Figure 10_sh

mARperaRlexes o Tjqellowpie not mpiogehpraskd«i Holerars 6: Bir |1?f?3e5mkelman

et By %"ﬁoﬁl@ll ?23f5r @035@01%{6? exzﬁ‘ Iﬁﬁz&ndﬁ@!ﬂlﬁm@}b 33: LO% a1'994 It was
CD8+ cells activated b at e- bound anti - mAb

also(rgpmted draf iemogm@f theA crgogmn of @ntirhhr 2 naiddigyot ajisy @e increased half-life

I
of 119 % ahlf Plgi(rjnorrt g ‘glﬁ{l)lls'}g{he MnH}Sééi IIIHE%EI? %‘X@g{%ﬁﬁﬁﬁ ?@dé%?f?vl@f So%r al., Biol
Pharvis el el T o), 199#. InwbiitrasR fcplthﬁsrna]rESB@xbam (fIESE2" MREDS' cells
repo n,&%‘h%g)gl:(&@% dﬁ%gn’cl:eélns?\!vel:{r? Hl?lf:ltl—eés, st{r)%uge?fory Ahalfnrnrlt%(l(:]temg‘tr)]tF1g. 12),
suggb@mgethatrtm tomipléxEObergmabyuraiito asllsivid tak enebriic reglh r Shchripfdentation

(+Contr 5 )
may(bscmwﬂy ffffx&&t aa%%%a%@%?% ﬁogicpP are%ﬁaoé? jt{pulatory
in vEBRMnGelike, prepared as in (A, vvere cuI t ur ed toget her

with titrated concentrations of lar rati

r Q2131 pFiggredZadoymb(ap Syfsggmenys Of(% rf%\‘k arg myjcfjdesy E@Sle@ than
whdle¥.- i HAS64) P fidiOrhy 3. 1Qﬁlaf§ed NP lcubbet Cipadt pings T%)eus from B6 mice

irrel evant mAb was used as a control (Control

werplabelpd with GFSR apd gansicared teaoragl Beltihyd.2) 3wqe. whighthen seceived ip
1nJe£tf’o %{Egy Ltﬁé@é@f é,[ Q%é%lr&ﬁ] %@%@%}%&%ﬂaﬁ;@yﬁ Sab! 09,8 rm1L-2

pluspi()ql llg &1&1@)84136’11[9? nb\g)t h(l)'] NEF@BSQ"SG? 11s2 aind, &D4ﬁ|u@|ﬁﬂﬁ#2 plus 50 ug

cells. (A Purified T ed MP CD122

FlatopddBe Iﬁ ©mabf pER Wyeéwr@eﬂg?ﬁ gcllsatras aigee W%Eﬁomﬁw

Nurdhegh hiiefte ﬁ{%rpref‘cgntﬁgbs?ﬁ ﬂﬁﬁied E@FfﬁEqulééllsz)(BﬁF(ﬁE )2 SMBéCIm 1 RAB was
nmy S4

were injected i W

compRSB o1 hals B2 BHA b GtebonG FEHHY 67 BT ISAmkiveL PrBferation
of t%ﬁg A &Q Eb@éell"l‘lnte I@Iﬁ;@; frgC'iaLELS§ cJ:lLJ E x21 0”@@15@%@ %et‘é%%ﬂturg]for 48 h

ter adoptive transfer, d spl een cel '
in ﬂwearr@asema)rf yHadl oncérteiio(loo ne/trrrlglof I”Nllh‘@eil‘lé tiiraiddl deseeof dier F(ab)

smﬁ?ifzﬁ%ﬁ%ﬁ orlnoil é’ziﬁﬂsfl‘ciééﬁgx?&g}. sﬁd(#én)s/ig }&?%t&%ﬁﬁ-i h&BbEHing

re sacri
site{ to RO mavlks )i 1D he CERGY )QMB(SIIHDQIA)Y)IWWO@ le)l\bquals 1.5 ug of

thf%%ﬂoﬂzﬁﬁ@ezv fﬂ%@ &L‘QK Qﬂqd %ﬁ@n%gSEgﬂug é}ﬁ%@g sy |P§01ffrﬁfafl%was

meaG38 bR iddingT[Pig -k ﬁl@dll@é fol 1 1dst Ik of @ @l'iltdréépérfd)@. per cent

of CD4+ cells t at were CD25hl . EXAMPLE 5 )
[0215] The stimulatory effects of IL-2/IL-2 mAb complexes also applied to complexes

of IL-4 and IL-4 mAb (Fig. 8C) and IL-7 and IL-7 mAb (Fig 16). Thus, proliferation of CD8"
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Conpl exes of IL-2 plus F(ab') 2 Mnocl onal Antibody
Fragments Are Much Less Stinulatory Than Conpl exes of
WO 2002/0pd6ws | nt act Monocl onal Anti body [0213] WgT/US2007/062361
IL-2/1L-2 mAb conpl exes are so potent in vivo is
unclear. It was reported previously that binding to
cellmyied ihedyhighenaftaidijecion of hiesdratdkincirhab edmplexed thagvdthedytpdrine or
mAﬁ&bﬁk in vivo but, other than inducing a mld increase
C cel | -nedi ated tunor rejection, the effects of
I L-[(B?IIIS]_ Pon¥B tcodpélere entbndids, @ébdtislgMéILf?cmAhemnplomdnight be
chnl\fa ﬁy rrlﬁSﬁﬁ.l(l)?(!r-lng]-lLOBI‘IIOt hert%%é@éandgur At ngs"{ cel Ilfuen|1br£?sna e{’ boaAe 'marrow

(BM)rtridspdpitaiona 0 0dup pott @8his 292& ide8 Qﬁadldtéd was galeﬁ unsrepmweti 81 cells

that reno ch tion of. anti -1
and el agoyLss Oﬁh / 5?4%$ BisslPREp Y 3 PR gpiqritios Oi ot ﬁ Chippumbers,
espddiallly WO céltseag eﬁﬂp @@15 Q@eli\{b{)sﬁﬁhﬂsfdﬁ%ﬂg atmpdCcamtelselyUsPansion of CD4"
activity Biol PharmBull 17:1 101, 1994,

T reghby:Hnt ﬁ%f%lE%f ler rtﬂﬁf@d FrYae sauld bp 4t dor trptimpuelpmypp discase.

CD8+ cells reported here, F(ab')2 mAb fragnments were
much less stinulatory than intact mAb (Fig. 12),
suggesting that the conpl exes becane bound to cells

V] mAb Fc region. Such presentation nay be
Ex‘ﬁ#@?}ﬂ;?ly efficient and explain why [ L-2/1L-2 mAb
IL-H AR neXB SordpRx s AispB stoniti¢anly Mighey biolo damcﬁdn@rthamcovalenﬂy
vitro. [0214] Figure 12 shows F(ab") fragnents of

linked Jb-2np regopi fysiogiprateinse ent than whole IL-2 mAb.
E:QI)[(IHSR% tﬁp@ﬁth@HYﬁtrodﬁct%rlifﬁQ eM?y 5631 & %@%@M%’pl&es received

' romB6 mce were |abeled with
onlyt righ etentipe theresfieropnrsumaBly (eTausk of ycomigant admshictf redegnyinant fusion

. b : ¢
o SEEOYFaA0 LUSES LOARGRY SRR ISE SR B TSy oy T
Imn@@otﬁq m7e30848®31 Cru2 enef CliB O?xg@leﬁ@aﬁ" 64, 20(84.B6inkd th2 increased
blolgglgdé racn?/lta é)? §%1ERF cgpﬂpi’lex q?r§el&g brés)lc%‘eﬁ% %0 reed' c%thelm%%feased
halfglife xm; t;h% bﬁﬁlﬁhﬂ? yhe rBlwmle]:ia&t fusidh @adtend Were Woﬁﬁﬂie&@@ﬁoﬁlﬁeir

| vI de CFS S 2 $4B6
con{alnEE YA LRGN 8 B ESBRRIP e Vit FFBHe] pherchy 1L

GMabsH brily.- 120vdrebdRichtly Mhled 2o ElftcY Sarfdi Rdptch & 48, lt@proﬁi‘otetﬂwlonged in
| L-2-sensitive cell line CTLL-2. CTLL-2 cells, 04

vivaclangeg iy (o a Jedeactiye ortenoy wigens. thus dractee e é&telﬁle}@@ tefcumor sites

(Dafis bh KEMi&GORGRRE [dh RN kMM MOEFDI7-968, QUGSLC%JZan‘QZ Clm Exp Med
titrated doses of either F(ab') S4B6

mAb (
4:5Tnfro 28045 ABde ¢11al 2Pty agy Th@riy 7r292¢ }9@8} aAﬂi léaSbtwq Al QLWIOH

prot%&llggv‘efé%egérm r%% d‘ov%f(%)g &Jgs(f gg ?éars é‘DE@s Qxfd &l mﬁe@,l é‘aﬂélr Immunol
ImmupeBem2 Y7 NABB - 2080; KDY ei ., tCén rfsp MedI4L5—72640 amm hgdesértaésPharmacol

AP TERLARD, SACIRARML S o LS N dhae

ure perio
signsfidantly laetttraf Ml’rﬁflﬁldﬁ:ltastlﬂfy than dihkt th2 Atyip cgtokipt elsesorads a@nixture

ity el oRe E8RRn et /Gutingl Gy el Fhos108.

200808we ed di.s CnRExpmel 41357 glaezo0af L&fe di Bi. e%w@&boofharlsﬂszm 292, 1998).
cyt oki ne/ mMAb conpl exes than wi.th cy t oki ne or

Hov&éﬂvsrm @thel[ t@mﬁﬂowpi@rthmor%@ apté\fl‘ré(tr%(aurgﬁ %ﬁ*l%@d NK cells, the direct
in vivBle®B&ts BOhd hrsdhpkst&ndPT cAMRILEHE S @1 ZBEly RSored.

[0218] Although one might expect the biological activity of the fusion proteins to be

identical to that of cytokine/mAb complexes under in vivo conditions, these constructs have yet
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clinically useful for tunor inmunotherapy and for
expanding T cell nunbers after bone marrow (BM
W@ e@nepieant ati on. I n support of this |atter i deew/US2007/062361
irradiated mce given unseparated BMcells and then a
course of |L-2/S4B6 injections showed a rapid
to be eaynparest disatho f Tovikisiend, We keak recanthibetainedeple dision @pgins from
y, t
Dr. Sl o AR ARG R TP bR i EEEhA cpfbfpug P recombinant
fusig586tein, designeted tied DN R GSelli- 2 1tb®nqmeédxbf hfugran ﬁlréabvahgltly attached
e, MPLE 6 2/ 1 | exes
ot TS e A Brer kG BhhEafor iR I iaore
reglﬁmmblﬁmfdn’}anmlapﬂeﬁdiahdy-l &-dinethgari mphthalkiksi @lﬂfthybctl‘tmrfdﬁ DNS)

(s f g o b L3 T 300 B N s g Bt e, this

fum&h@b@af ih@ﬁld pRFsBS sRAT 411D 8EaIE0 BftolaAIBATI codiplex@dViRBtin vivo half-
reconbi nant fusion praoteins conprised of c t oki hes

life e%%réar%ﬂ%ﬂgﬁ% R Seroprasy | P BHGA 1§ MERWIe tP PP e hr e al.
Imniuml'g@blém'ﬂ)oﬁ@%g @ﬁe@@ Zmﬁggto thQ)% IL-Shi&b @Jmp"l&xes @ et al.,

57-6 Since the increased biol ogical

Exp
Biotgenapy p£y5-8%1, d??% R éllglitﬂb 1Q§1¢§ﬁf;§h@kféf§hfvﬁhef |4dr-Yel 9151011 protein
chl&?@ﬁkgﬁké‘ﬂ’dr & i ethgst In]irtﬂzﬁao{ nohsRvRI 488 d0dd. f1§9¢3f Uhl& i in,vitro
cyt oki ne, r'econbi nant fusion proteins Wwere’favored
condbemudlehat retag@ltsr disdayed hi-€rcevigramiaerts &t¢ HIL2(Gilhes ef al., Proc Natl

acaf R Lo S QoSN QL S BT 1R 00 Ry

to[e 119hef1"o anecalytcbmbamtl&l’blmiﬁ@paltaetlxplymfﬁﬁtﬁm&ﬂgmgﬂidz fukion

vivo lopgeyity, or . to t
protginy o dLoDiY i ceminisets. RS Rk st B s, Plmicg avere
purifiERvijSctedidto@ drbiest,unfcaidtedd Bamis Qbhlbﬁ%ﬂé@lﬁdﬁﬁﬁj ected with either
52:297-308, 2003; Cruz et al., Cin Exp Med 4:.57-64,
PBS; k-2, the fiasion pratein quithe Gompix &t a}ol%eqtzva#eréégse Bepsgyhe fagion

prottiaaRds ch¥ruABd Wvith RukbiSiID (R &ﬁf?ﬂlé’i{swé/ﬁfr@ateﬂ%%&ﬁtﬁgdrhﬁnﬂ with anti-
studi ed over the past 13 years ( Davis and |7 es,

hun@%é%h@dﬁ&ﬁoa)mﬁbméhow to 47 vgugifegdood mdyqylzg epliferation of
4. 1B
mmtlcs‘_% glrfqél'())gﬁ gg&b)ﬂ’ S 11%1% u%gge the !eﬂﬁ?e_n?&orﬂh cewle;g@l{i%gafl% induced

1998 les in mce show at
by Olohfecslehffiu%ﬂ\/b%@ﬂ @DmphSGSdarEpDH{ﬁdngﬂgﬂl fﬁsmawmteylstrehmledlsplayed
t [ activit either the r c
expeaﬁlﬂe%qfé 28 arc%a , Were T nllﬁr(ael A {] ﬁou 1 E)F]Oénoélcl)l%ﬁ? & one nlgrol#erﬁtlon in fact
the flaioh proggiok @rb Ino bstter @andee rHIbyiufog. 1|3mmmmﬁMng strongly indicates that

LB AF R Smaes e s st R Ereriray VB B Rbgs Ving G fhalogous

mmbbﬂﬁ&ﬁﬁ ot her than show ng that tunoricial activity
uired CD8 cells and NK cells, the djrect in vivo

of 1205 srEurens et B 2Kt @Hwéexswr? sgaificard fyJaYe §oiRlytan Ab-IL-
2 fubiBh ?@tdns' qrEedselddORL 8.1 AlctpuaneH e (MQ)"@D@?S&@ Glerd tRfhsferred

bi ol ogi cal activity of the fusion proteins to be
intojngEpyl |B<,63n10¢ andethen 1n1§>ﬁteéwlfdil@ithfélf’|ﬁ&bl compllekdsieuhde? +idrig

MA}-A’S%%C X ”8‘18} ?quv%}ed (h$§ Mg}ﬁ) Sane Wé i%f% as2e¥ egotng)n?bt]alns every other day
and eeh RSEGréfiled df- dBn(ﬁIt(SIDS)Ebllp firokiagt DN afliil@mdl?rd affoli ettt ©f the experiment

Morrison (UCLA, or GO ar [ s
(leﬂcfb‘{?éxl ]ixg %c(““ﬂ"l &ap E‘E%r?ffﬁdrlf’é( ﬁ’il BPQ S lﬂb@gﬁb??éﬂv&?m
titraBig onEBiRraliSsHrIHHL2 o ahiti ARG Gﬁﬁli qusmﬂmelhi-(r%ht 51de)

covalently attached to the Fc end of a chineric Ab
cont ai ni ng human 1gG3 constant region with nouse
vari abl e
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region specific for an hapten, dansyl (5-dinethylam no
napht hal ene 1-sul fonyl chloride, DNS) (Harvill et al,
wQ20omoeeded 157: 3 165-3 170, 1996). Since DNS i BCTU82007/062361
found in the nouse, this fusion protein should persi st
systemcally, simlar to cytokine/ mAb conpl exes. The
EXAMBRERS hal flife of anti-DNS-1gG3-1L-2 fusion proteln

A G HETRERRO R ARy Chonilicy o Fpkhd Nafe Fpl 7, o

of [0221P/ hhAB 1$:&)mldlh()ké‘é’ {Bak d) tepe-béytokimi thattbeloagyto same farmly of

1. 225- 199 r er
exofjser 5 B 54 9 Th Bl TRl Moghatl 95l ir £ . 9603
Sugamaer q/l, maunabky Jnrmnmomm A8 2998).2097 wiQ&ﬁ)ally dizck@serddrin 1988

vitro condltlons a se rea ent.s di s
for la%c‘"ttbelw fasugper grgwth %tJ i f%léﬁr?aoeﬂ e ths gt gflg’ §Pnedem& bone-
marf‘dasi dBW@%ﬂﬁﬂCéﬂSﬁe RarhéP &3 2N ariar 383157 1. a8 01 I8 Warb@ar aN Exp
-1014, 1996) 0219] To dlrectl

Medc’cﬁ?p%ﬁé OP%el 9%$)o |T8@ |Tc°§]1'tr8810|f9‘i ign gf I pvps m@qu@tﬁ; rpglized, starting
|

w1tlf Cﬂéés E?f\ag{hlg % Kl rohﬁtés% %fth la?cfcg%gﬁ%fgﬁ r%?)(f;gél\Agro§enltors for both o

and pRITCRi S&bhet&MﬂEGh}&ﬂhSl (ﬂbmlom egrlQBod 74 UH68-7RdD8Q; &datBe ef al., Int

o e e r. S, .
s 90T R L Reh VP o Rl Bermap e i T sgpraon of L7
andelqmry@b@ﬂ(R)o@ﬁelemShm@ebélﬁnfeu@zl O ExPMUJEIS0: 198560, 1994;

constructed wt uman the c onpl ex was creat ed

vonkeedsnlgi ! Ay IJi_EXZ’ WE lr?lalétl ?ﬂénle?ﬁﬂ ISCTeRABPIppBEPpth B and T
cell WoY Sdpnitt BNRUe thut-ft PR c\iBIYn@hic8 @tnbﬂﬁeduﬁddnﬂfgkcfo?ﬁ 7inBand T
proliferation of mouse MP CD8 cells B
lymghappiepip gNynetl@gﬁqsp Rarigtis g fhejdepaadencg @ﬁ -7 géqw[een different species is
apszE:lgl S 1&%56&@10 eﬂ%}i@%‘ﬂ Qﬁfen(fso&)lttﬁ ? fecrtl{% b %{I%&@Q&ely deﬁ ient in T
exes ant | usi on protelns, ch
cellsd bsmoagbeﬁnmfmplemméanIOLfBzceas(wovFlteyden\;oIefﬁe' arhy |Mrrtuywl 161:5673-
f.f [ |fer
5688 ? #u\éfﬁ% ézy] ﬁcg%gt 2@%%9% rbﬁsfg\%gf on%?ee%e[f{e hah}n%n?unzg; 7:147-
154; }9|9IZ Shiuas gt al1 Bturd. fmmnfoi’ hd2&d2,200@AGh s &/n d’ier&SActddaﬁcz USA
JLA conpl exes display significantly higher in
98}&%%% gﬁ@ﬂ glcal activity than anal ogous fusion
Pr @8222Ns Th¢ 8224 sifd @ cempakitfo@ihel rhatedile A1 GOBIIr€xg6lated by
are S|gn|f|cantly nore_potent than Ab-|L- fusi P
homgpitici Recharigrae $uslhe/ kgSephymmynd. Wetor g h b saal: Xy Rev
Imnf. 3269, 2008 8mEbANSF RES BfhuinDL 0:5091080. §BvRhCE a%ﬂﬁ’stant number
t hen |nJected with either PBS, 1 rhiL-2, 1
naivej qellpreguise signaiagn pomssct aithropl AM ¥ npriale digends aacgﬁn@)wl@feas
mgnafgtfﬁon%&fa'c&% 1LL7 %mf ILsi e Pl Q& R FlﬁV@/ED’onBﬁk@z{nt Aa¥b @B memory
then CFSE profile onor S
T cillnabyhedalz Sdmaﬁﬂtn@molsﬂad& @ph0%; ﬁ@hlemp@ral mEeitRep frefrynol. 3:269, 2003;
' I RVARAY; S - -
Jam%eoﬂ?\éa‘t @e\%‘{]rr%nﬁﬁ 2! 5'45,&0%I "gﬁ?ﬂ?%@% %ﬁe@%ﬁ%@%}%oﬂg?lis%—%m%egulate
the @ferallside-of ther T aerhltpooDNSppagﬁ by theZﬁnﬁungnlmﬂ Tpeld eiva she(capaghty to

N of I.L-7/ IL-
undS{d ooy s R bt min &tssoa 1 L e AE S hcioncy. Frgster at,
Imm@mﬁﬁm 173 :1M¥9 f(BﬁiraKﬁlﬁt ctlyp@m&m@mtmmm@% hMorekb@EtOﬁ@gedstzhtlc
cxD QR0 of hre e REITen O g 1z 7 By i, Aosgggof L7 hmeostati
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IL-7 was initially discovered in 1988
cells cannot undergo homeostatic expansion. Schluns et al., Nat Immunol 1:426, 2000; Tan et

al., Proc Natl Acad Sci 98:8732, 2001; Tan et al., J Exp Med 195:1523, 2002; Goldrath ef al., J
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for its ability to support growh of B cel
progenitors, and the gene was cloned froma bonenmarrow
w@ Biy/0stesdmal cell line (Nanen et al, Nature PCT/US2007/062361
333:571-73, 1988; Nanmen et al., J Exp Med
167:988-1002, 1988). The T cell-tropic function of
Exp\Medr 19089 583 @9% u éﬁh@!re;ﬂndmls pqlée@tlveéx Baveiletgo Wictdurreeparadigm that

confghMlERGr{diBta bekarfi REVTRL BSOS Rl At AP AR hifbcr or
cell§, and tlm)ntmgcd]lubp]@mmn Itkm:r’oas;tl caicentBitlomsjofﬂL 7 aih:éﬁB 13 3ncrd£8£ﬁ;orn lack of
utlll\Z/\Eﬁ{Oﬁn%b ed%%% a Ir?nrlr%{nn% qméﬁ { glg%rgg g né%os%hf %‘gl%gaﬁglbn g‘urg et al., Sem.
Imn@eoiel 1810 lO@)Sc It ihoﬁl-d barehphdsizéd tia€ aptioil apRhewledstatic @xgansion of

gc 1éPes hon eﬁ (% Eﬁ{ 3 80h1955 60, | %5%
naivg Jriellp g ‘?Pé?’?c ‘WS pendgnten JL i ghargas sy el 3 %@Qét)a“c
prolﬁ@r\éﬁ&rﬁoﬂ rH@ﬂdrSr medatls d:zﬁibfétsbplﬁrta@dy diteelil-7 demel 9 Fbﬁﬁﬁbst lopumauy by
se nutant mice denonstrated a non-redundant rol

both‘%ﬂ d Be-EnSuhgpd Perylpprepoil é4F S 2R msk et @¢s, Nat Rev Inmanol.
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tranj 1) Bcdllsdnd N@ecteﬂeandas rachgrized bylthesByVRScmangl these cShowurh

are. represent
recognl%on n{gun%alns ceﬂ surv1val and intermittent proliferation.
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CFSE profiles of three independent experinments with

2-3 mce in each group. EXAMPLE 8 Converting IL-15 to
wa@2@apeseagoni st by Binding to Sol ubl e |IL-15Ra PORBS1007/062361

IL-15 is normally presented in vivo as a

cel |l -associ ated cytokine bound to IL- 15Ra. W show

hel@3bhatL-i e playd ogimiatoramid iviptgseruﬁlggodqgsh@ls ITL~185 Thes, like IL-

1 TR RS oLL Ak By LKL DA SFOIRLIEN i

9:6@- TR NP R&umably BedaubdtHy 0e 1 S byn@iigizéd i@ IBEISRCT inle@ fails to leave the
expansi on of nennrﬁ phenotype CD8+ cells and NK cells,

cytopkse Nevertiiclegs LiaBPy: t:q%latcarbprﬁbfef?@e Bfrespposprma sqlpble recombinant
ST, A RO TRl L naey EDRLPS e g0y
Moreﬂ‘l‘ba,nﬁlkiﬂg:eﬂﬁlﬁ eﬁﬁdlmfns,l IL- 1$§Jaa:ab be dihﬂgtofgayl“lﬁx,ﬁhjad:tﬁlg\ﬂilye with a

-15 normal ly functions as a cell -associ ate
SOlué&?t(é)I(PW@le@Fl@ o€ Hrrd PR istrpported &uguparess Yk cplLDr.?hfeaatlon (Nguyen

et aF@WuﬁoFﬁﬁ‘)%W %7 2@6@) A 'c&‘?aug*rfdegén%@ﬁtthﬂﬂéresﬂdns% in vivo

flunction is markedly i nhibited bi nding to sol ubl e
(RuthertzRal. Hi0F Sapunai 3818y e@uang@qertgr alndrfwwnol 174:5507-15,

200§ e‘l Phen: %Bﬁ&“ﬁ% 8§D§)’0 GG éet Immu 0?1@:86%53660, 1998)

sensitive to e nne
,and 9ci|d117g7sIL8 BRo. 20000 caublgek tht rﬁbonse af cE)Klpmei\/deéllgfiRﬁa&ft%al J

s S AT oo bl e 3 591 a0 s

1603b354-5660UNdIRY BEdapHh-cD 9., J@%Ghe%ﬁm@& 73 2804; Mor@&ﬂe@al J
| munol 22:51-5 2002 Zeng et a

Immygql- 1396411650 @e)4; Gianm 4/ @ a%ol@eo?&tb?d f9A?QQ¥)| Pﬁ%l?ﬁ%FheS@

e e e

and diss plsdyblb isgphi deawah sf I@f—lS@DA{M(&‘nd ethl. k/eS’zMCh}z@d D803, El-lﬁlb ahead of

how essi on CD12 IL 2Rb) , a conponent
prinl s e, B PP SO L ST 1 L. 2" (el A,
T.A, J din Imunol 22:51-56, 2002). For resting

ceIIs, responsi veness to these two cytokines is
controlled by a two-chain receptor, bgc, consisting of

hai n (CD122) plus the common g chain, gc, which
Ex%gﬁ?ﬁ%ﬁs intracellular signalling. [0235] IL-15 is

Stinga6i®] byIans/IﬁasRatceﬁhpwiemIvum e form (Van Bel l e and
Gr oot en, nmunol  Ther p (Warz) 53:1 - 26,
20(5@5237}50 ﬁp @ﬁégméf wngtheqt}pﬁ stgn@t%rf@}ﬁtl% pf sog}b(l)q IL 15 is altered by

bln(ﬁtz(ﬁ)&)%ﬁjlﬁu (I% s MPIGYHAER 81 2‘2’“‘ end’ éem&%lcuﬂﬁgd 1‘41%7@0 Sifh mouse

but d on the cel surface bound t
ILldmnmmsesﬁﬁﬁﬁmnmvmmtbﬂﬁﬁahoﬂmwmpmﬁdmpfhmndemdmKﬂLdSRaE%)Ibr

1 eB gt e el 46 it ot peatlgtle i <

10 n@/ml (Fizo® ANabB). AHad, thelnddSiAe Aftn ghiddhal QuppldidatingSe bkbdgcentration
et al, Blood 103: 988-994, 2004; zaft et al, J |muno
of Tly-F55-cqn 5 gg/mypvitlpgdbg 5Rgaﬁ<fd%mto Strong prol}ferp‘ywﬁjﬁ@pnses of MP CD8" cells as

meatiidd Q6 diRe04 %Flg %JA éxlnﬁn‘leQn o%potreﬁﬁﬁ (Flg. 19B). No

presente trans to T ce Is and NK ce ['s and
proltfaamgmczlﬂcbdb:yltltsﬁﬂelb)lg@-Fp ebep(log. 16R), inkskitoelof sI- ]§Bu|aFc failed to

niti tai.n sur vi val inte mtt
atef Rk AATRIR, Bl £ sl i D by O STbl, by 15, we
could a8 ap tVidehce HAPIENORE-Hclactkd by enblbksing tht K@f-life-of IL-15 in vitro (Fig.
25).
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15" mce (1), IL- 15Ra mce |ack CD122hl CD8+ cells

and NK cells (Lodolce et al, Imunity 9:669-76, 1998),
Woe@soesshd y because the |L-15 synthesized in |REWBERD07/062361

mce fails to |eave the cytoplasm Nevertheless, |L-2R

bgc + cells can proliferate in response to a soluble

r ed@38l n¥ith aflmlﬁlilgacfonpq_ml’it@n af Cythblna BEdAcesperfsey werg Gevgrally

nnpl%o O&j %&/& § foe1d b addltlon %Xﬁl\/ﬁq{al &ci]'ds § %f} 15%% %)also cmglderably

under Cer al n Con
improvbd fhie 1[10-r1§' resﬂ'dmlsjs(pf ¢mjxat ng:llﬁ'(lﬁg 18CY, buawssatlatitety isffective on MP

(oA BN g Tl e eSut SPED R pheoy P RS Rebly, ai
15R&G2 & 1P-181ed 13 QRAN AN gr&l%ritﬁ)'n%f @p@ﬁﬂ%ﬂ@@'ﬁ44k APANE"° CDY" cells,

responses in vivo (Ruckert et al, Eur J | nmunol
though oBlyggthdsgongpgionratiketd (Fiz 1%). , J | rmunol

L AR RSNl o LIRUNBLI SR S8 s -

15Rart \mﬂ@lmmya@d koldlp Rerough Pyd receptoranThlsoekpones weessgpolished by addition

of Ci)?lh& A Eﬁ%)ldaéé ]\;VSG‘%I;Q C Ker. {h l\%ﬁ Cﬁ%&nﬁﬂ]é'fro f-)lsfvﬁyﬂé@,ice as with

norrRH84p cBYChat zrigtioad., J | mmunol 160: 5654- 5660, 1998,
Budagi an et al, J BIO| Chem 279: 40368- 75, 2004;

lvbr{QM@} Beingh dingeric molasole, sit7 SRe&-miglggnhapool:- | icseinnan
presg tin' thls ﬁl{ J(lh%%sggnlgeﬁ%o&gﬂo%peg%) et%zﬁr%?% %fedtfgo%al%erlc fragments of

ere are ot her 'repor
sIL- (lﬁRdi-(F 5] WM@CH@&J:SS @btedlin alRineatingl D61 2:36§dnske thard Gﬂt&h,c neotetules (Fig.

19A?|1 %0)0 I?nd%f"f{e H?l eg%}%%lsnglﬁoﬁgg&lé?fég%n%k Wé]?e::\;gi)r (':\{glgg 1g (ﬁrﬁxtéiﬂka’l ¢ receptor
monbhreAnMSFRAASES dlﬁfershpfgafgfge Whyl thé@8eptFEXINGIE:s Yere more effective

Stinulation by |L-15/1L-15R a conplexes in vitro
thany thodimersppunsiegiplttough & pisric fepwong thP momamery - lmeanplees?ﬁ ragy bind

lﬁmégégg%gﬁkh%géfn4hﬁg}ered by binding to slL-15Ra,

CD122hl CD8+ cells were cultured in
Vi {01 Flgurseuge, 19B, 18C + 9 use] 9 dhodSRabdialsBntauyments IL-15-

medig o o ErafSH i o PP e e S Bk Pe o Catbotie
labeBQ Wig! OFSERA JuREREBSES 1 9%k Bs/REI0WitHiSkloen W15, AQ indgdatdd,

é@, 19A, 19B). Here, the notable finding was that
lug p)% feishag stL- hﬁianq: (limeisheretl1 3R ¢ GRorgmMery wes added o thg Cultures

CthgAJHtlon Wa§ &P%W%@%C Jeg&tgtlge aétﬁ Qﬁ%h&f/ﬁ)l dg) ef‘bu?ﬁ"a\f:gg CDS' T

responses o P's™as measured eith
cellgweratenlomed Witly citted Ayratod afi@s afHiniSluer fixed ooppontadtionnf soluble

f ed with sllL-15Ra-F

reesh o e P 0P G e A ARl PR G Feca S R pAREg o of 1L-
n 6} f dr 0 19C HIC d or

15 A0k R TP Emmaﬁﬁn&n'*fh% R E R S

trlplfqawuhwewl dhat Q) Harifisg paivsR4C) GBBed colp. MRS | ngells NK
cell% Iaﬁ\/%adglf)éﬁ T ée?ls gjerﬁ! (l/'tﬂ gn%dlwqth\'ﬁt 15%s glﬁl&tedz%%lu%%%ﬁ 8I]SR\QKI-I'\:hwas added

ng concentration of cytok responses

at 1\gfmel. mErd&ihﬁ()h wagus s ed obyiaﬁB 9(Iﬁ)OlAd irbiB) @sebipt 100ug/moif of anti-CD122
slL-1 5Ra-F Addi ng sl L-1 5Ra-Fc al so consi derably L
antlbqépfrWéedetdf?é indjcategs (Eé%%ﬁ‘?e‘% dreelspron pyildrocderst ?sané#LgURa

/Ly51.99ice \péfé m{ed t(gg%'ﬂf'@:},'lé‘b%leﬁ V\h{ﬁ%lfs%,: 'éllld/ &1QRdMPindicated. CFSE dilution
on Ly5.1™ (wild type) and Ly5.1" (IL-15Ro. ") cells was measured on day 3.

[0242] The above data refer to mouse IL-15 and mouse soluble IL-15Ra. Quite similar

data applied to human IL-15/IL-15Ra. Thus, the response of mouse MP CDS8" cells to either
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(CD44hl) CD4+ cells which express internedi ate |evels
of CD122 (Fig. 19C). Unexpectedly, slL- 15Ra-Fc plus
WO 20072%6ked to significant proliferation of tyPCTEHE2007/062361
nave CD4410 CD12210 CD8+ cells, though only with high
concentrations of IL- 15 (Fig. 19C). [0239] For MP
hun@DBPrmg@e -1 5 meas paowislesbly snipotddl bycidditibeof lenamSIIalmF@ﬂﬁg 26).

- 15Ra- Fc were nedi ted t hr ou
Adigin of BBt R o NELE RGP B Abok PR By mowd 1L 2Rf
respaﬂhés thuin Of-1 G9t8mideBly(Wdaber tHRDhodO T -WR(Fscama bAll,. hibhine
CD8+ cells fromIL-15Ra mce as with normal MP CD8+

20: ]@ér2|952((q2?g 19E). [0240] Being a dineric nolecule,

sl @2&5}?@@%@5&%&@@%&& sﬁrlvlvlﬁonEIl'S\fh Li¥robY( AR SEiRY CRIE-
this glﬂEln cross-linked form However
Pr€>lll§l

labegad Ay olivere nedadry sulfurespaptainingdf- k) alanpzRs ngml Gep.arey),
100 g&g/rﬁl?ﬁo%to% 1 %2&% ?Eﬂﬁ@ﬁ%jﬁg f@gj'{’ %%Jgg gk%ﬁ Qﬁﬁ‘e) These
culthriesrivticrgth@divdhly pmpsr;ed (feshoorsese wérfer 483puecit a’iﬂ @/ (4’& lghsrpre-

w th . the nmononmer an with the Fc di
cultle] B BTt PRCBHRBIA ROFSheps T Siisarshop dured with
sup@hdt@fd fak@ frdiathet "N hélirprd-sultuSesU Bap&Adtant Vs thO14BE duiires that had
steric reasons the nononer/]L-15 conpl exes may bind

beerygppicdof sernprn witkput Wéshérgedwegzbgﬁt)la? Infegyy atf']wIF. Hi§egReriment
showdat thOBolokR ack®B) oD sk SRPNORY idBloddckind 2B ficantly during

augnments | L-15- nediated | ynphocyte proliferatron in
cultyrietfprat8 honys apdtiCE thewel mvking Grlikgly dmBsILTI SBetHesacigdsanply by

prolor?%q% %19 Iir:f'e 0(1;': §L:I|§a?grtﬁ;ex11§1 %%g Q%en% St pg‘oqz%?rrgﬁ%n %’j cg\ﬁJ thansferred to

the &h]b_tteiﬂ \@R&(Vﬁﬁl -batiomp sedgests that the &ﬂﬁamﬁgmcnmtg osdhe \Mﬂﬁblad@epior did
t on, wa assessed
not edsteagstit e g L o SR Ve RERPRRIS o AR ttpm of the
welcel | s were cultured with either titrated am)unts of
I L-15 plus a fixed concentration of sol uble rece i\”
1 ) Feeepd0 sbpwe hympagy bl 1 aRedistcshaicessBe ieprasse ‘ﬂ%ss P
CD??' déﬁs ) bBJthxlﬁgusg Qﬁwﬁﬁﬁa{nqv 3n @Pe* S]i L}abei]eﬁ p(n]lﬁecplgf’P'ﬁDS T cells were

on). The data show nean | evels of [3H]-thym di ne
cultumé @trfpioﬂ%ltqekl\ﬁwal 8111\)1 citlor 100 ngiml cﬁlntena@stléroeé n@hnldﬁm@ne IL-15.

As i({:lge:%?tgc’y r1 Hcgl/r%‘ uman l%%ﬂa[)[}lc wars add t(‘se’tivl\e/ecrueltul(r:elsI ’ ?ngzk 8-Il_ut10tnhwas
asschded hferaBSddyR 6f @iﬂﬁl&d Notothbthinedidebr coﬂ;ﬁﬁ@wf@ﬂ" mﬁwlﬂ&ﬂ@@rs’sﬁ II115Ra

/m . CFSE dilution was assessed on day 3. (D) As in
phw(% ), @euespMP|C I rgeh regiond hetter epnogse Ahtlp tﬁhﬁ@;ﬁo {erganld gy Eisenman,
| tyad oCD8+ T cells fromw I d type Ly5
J"e.’fl%l"zg%g}kﬁ%-zﬁ'lgﬁaé?L .1 mice were nixed together,
| abel ed wi th CFSE, and cul tured as indicat ed. CFSE
EXAMPE Hh on Ly5.r (wild type) and Ly5. 1+ (IL- 15Ra )
cel nmeasured on day 3. [0242] The above data
Invﬁg{g§)0¥%§nouse | L-15 and nouse soluble IL-15Ra. Quite
si h@34at ﬁianﬁrnapgnbneédusﬁmdmgWJudgé_et%l! ExpLBRdd%’PB\ﬁréé 2002,
the re ons
Zhatﬁ%et al., f’r}z V%.Sglc@ghgﬁll% g?%lfﬁ g on ?]e IHC 1%1(‘1% gtar W, ngealo]n of CFSE-
labelHdl’Mh CRI8L edibRauded algdrit go%%)he déﬁhil oéllm d(l)\fldd’]ﬂﬂﬂlﬁlek [Fig 3Ba). With
oners was even nore effﬁctlve for

cmnﬂ@@ﬂ?%@% T e pdigsRavevhi mahelh alyef tP%d%’Bh%fi”c% ngé%ﬂd;ﬂn&kéa?é‘éwof the
cell BAAIDURRSs bilmdre (EdRRAAITTRM €5%abr - BYihRKiellone); by contrast,

injection of sIL-15Ra-Fc alone had no effect on proliferation. The capacity of sIL-15Ra-Fc to
enhance responses of MP CD8" cells to IL-15 also applied to antigen-specific memory CD8"
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20:121-29, 2002). [0243] Figure 25A and 25B show

survival of IL-15 in vitro. (A) Purified CFSEl abel ed
WOR0TDBH43T cel | s were added to cul tures contai PCRES2007/062361

IL-15 alone at 5 ng/m (top, grey), 100 ng/m

(bottom, or 5Sng/nm of IL-15 plus 1 ng/m slL-15Ra-Fc
cell{, .09 a@teﬁemrlmeﬁé’)m TTRerasgenict 9e§eWe(rF@ ePB Hep). fihetshyag also

f 4 t 37 C (48

enb iSRG S I3 My S OB el g OB IR U5 ” s

f OI{014A) ExcdptCh &EUSTHC &5 tigatiwarespa unhantsr sbowed thht in vivo responses to
IL- 1§u ueerée %%%:ag]etdtsaijéuqlgsi pd Elmltln&q%tseusroggL ? S e%%uéogllj%r)c?ed with sIL-
15Renmt (IF%d 20¢, 2000 eEﬁk&igaﬂiHus 11 bR twawastttqi@red bedahisddiil @rihta applicd

Interpretatlon The experinent shows that the
withyT eelbignser todét § oy yhests (Fig 28- (cul t ur ed al one) did not

37@24?E UEF hg ofVE SQQ taf)%i% &U(EFEYIIQ 148 b o1 C fis. 48 HOY rcéllsafgg ection of

that sl 5Ra- Fc act
IL-1si amplly 1 3Roi- Bc a:lbmsnkyaddgtlet éffach(ai ¢olll nuﬁéeusf BlylcedtBast, two injections of IL-

Fur ce of roI ferati of cells
15 pthfs #;?él?o ga Cfuge PV |t1)t§ 1(1\%16{5 og 8% g/llg 81)8 cells and NK
cel SHOBESL aFtel htal tiENDRNEE §cAGHds bbipudf cdifiBeS@igIbh &, 21B)
tFet @t Hgl& H&ﬁn Glds bbtibudy edit@es@igih

receptor did not reflect cross-linked preséntation of
Likqvyise grofyésstpnap sneptiecdrbydirgt/gpeprpagationavas mash highpiovithomicgtion of

IL- 1%31‘13115"@][ 15%%4@1\5{1}9@% ﬁ&eﬁpgwum” sIL-1 5Ra-Fc

ances e response of no CD8+ cells to both
rm mmsan oL- mﬁmaaﬁ nhlhe Thbk Cﬁﬁml MPpatied ' edllpandiNK edllsWPodoD8-es al.,
ed at X 104 cells/well wth

Im"@m%%é@ré@ 188@@68@%@%%%83thfeb%ﬁncesofr{&r IpRogrreqiyses prgsentation
of egcg)ééﬁjus'fﬁ 15nd Q din F}g g’g{gﬂ] C?Qtlf‘ DB oSt hriick wibtfa ifktBSFIL-15

to t e cu ures. 1 oNn was assesse )
and affit EeroGFdamﬁil)ofestowldmumbers NOh@st NKatl, DX5 NK edis acdODl 2%t MP

i ch r I L-15 Ius bgc ), nobuse MP
CD%ﬁ@ﬁfTa%ﬁhrgﬁh dsssh ey BabReFeY BoRGHEE | =15 fhan to human
6@-ﬁ9 ETSEMHRE in whvo ot é‘ﬂpheé}étlgkﬂﬂ@m Rxedl@ith didRric IL-15Ra-Fe.
MPLE 10 In vivo responses [0245] Confirm ng

fémi@u@lefheﬁﬂf PRIFPOOINY ngr@q@fedaqhe abll]tygf éL-lﬁ/@qmplexes generated with
mon%gwg:gl? %? 1§1§a d Qd?of P%htg r}?iug%l\}lorgLfefan%P é’D§ c%ﬁsngsgte%ted under in

ter IV I n

Vlvcﬂfonﬁlﬁ&‘fd &Ebﬁlhﬁ@ly Mﬁn@@ﬁdno@ﬁir [1s1 ﬁ@llﬂSEYRo@d@ﬁLjﬂexE@ﬁﬁiﬁedﬂﬁgﬁher
donor cells to divide 1-2 tines

prolifgiatipreedt Y18 §Q§f C%llsmiersmaﬁmcconﬁamb%n dl@lerl‘% Halﬁ/gL Ko-§¢
com%résiesfg {100 &F ltllesbpg ik ded ﬂér&QSe a6 Hvo cBﬁdlﬁﬁls 1gd223 » Q‘ﬁlgs, in

S or nore onpared wth < 5% for
contadsotwehs pdignt ecinitty a4 tiimariajlledtistdn 1 Ha £t bermﬁlaae—s Hootanlnmm éL-15/sIL-

had no effect o roliferation. K The capacity.of. .
1RGP depletog R pror e s O SR Ratet bt agtyity than
freellb=139Fial 30. APl pt §AhEREHRINSG OB dpbSard RPNt for the in vivo

CD8+cells, i.e. to antigen-primed P14 TCR transgenic

aCtlwft]é‘éqq@le("ﬁg 20B, top). There was al so enhancenent

O FiBaaP AR R ORI S e Ty a1

med@tqzlbctqnnﬁmhsdym/mdhibhabn imviznd. (8) @Sho wbelsd T@ells were transferred iv
into C57BL/6 (B6) recipients. On days 1 and 2 after transfer, the recipients were given ip

injections of PBS, sIL-15Ra-Fc alone (7 pg), IL-15 alone (1.5 ug), or sIL-15Ra-Fc plus IL-15
(7 ng and 1.5 pg, respectively, which represents a 1:2 molar ratio). CFSE dilution of the donor

cells was measured in spleen on day 4. Representative data for gated MP CDS8' cells are shown.
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I L-15 were increased about 50-fold when limting doses
of IL-15 were coinjected with slL- 15Ra-Fc (Fig. 20C,
WQeWy/09demsiogenous | L- 15Ra was not required beckC®ES2007/062361
simlar data applied with T cell transfer to IL-15R a
hosts (Fig. 27). [0247] The above data apply to CFSE-
(B) Aamed@@xmhthﬂt thefells trapgderrdslosdre fem| [ MV rjpratiing grcegttop) versus
R itk
nonlﬁ%l %ger @ tt%{}j?c(%%t Yol (fabt%!ﬁg ﬁllﬁ;]ﬁggt J!l" cgﬁs V%rgf Eﬁ?%ﬁ@? ﬁcﬁ’Hal B6
hosts] dne Hah Réer Rbe bastrsedte auﬁwmdlmdl thmudaaisé dose of dit-db wmﬂhrm efithout sIL-

1SRE PRI00r g o] S kS Eche SAB B BYAAFyS © stL-15Ra-re

was @b aOFSHprifilce foh dowok BIP CDISK 8aMs $splddh @t 2 Higfsakitiinjcason arc
measured by BrduU i ncorgcorat on_was much higher with

Shoy @thoarpﬂémoq of dety frany O For A5k apd e d@mhow 1R rgpresgmfative of 2
mlc% Fa'ng are?als@relgr[asggﬂ ¢ ol ﬂ@éﬁel@deﬁi &@etluﬁ%s cb122 | WP

| s and | s (Lodol ce et al, Imunity
9: 6%1]76F1g19398‘,1A Pieg Urednl ¢ 1 Debawm sdublpél éb&@n@n@nts IL-15-

medklgéd;ﬁo?mﬁmﬁﬁoe%e gprgléfi%{lels ﬁj }é)a Normalﬁ? r_nel}g% reerh%%cte& v, er]l days 1 and 2

withPBS, lslI‘LGlﬂ(oc-Fl;albﬁe and s5aloae ﬁ@ml%-Faﬁdﬁ ¥s de8&itRH €6l Fig. 20A.
nunber s NKI .|+ DX5+ NK cel|ls and CD122 | MP
Totabpambers p §D8 Pl g3 J4Bd, celly, 26 NE) Sheraggred from spleen on

day i3 @@J Jhs%l s Spﬁ&gélﬁa)mfhﬁw&ké%‘ﬁﬁtogﬁ})hféd%@ H%Jaee@t ((_-:Fp RAit&fere treated

I L-15 conpl exed dineric
as Hd(a"t)e@i?ﬂﬁéh"\‘f\ﬁ@tlﬁé? WEE a@@r&ﬁ@n aniv lmLec?l@mﬁ BréH Ontdmel and placed on
Brd@% h{etd)ﬁ EJ% Waret Bnt %EEE e e§h € BE al}fdn&gffoﬂ‘i%%ﬁg*' faive CDS’,
vold of Fc to uce pro ation of M
MP CIlBIi amé INI<'sca1\hs (DeHt- éﬁRwhdmrce wrerazinjeoted onali dayemsl, 5, and 7, with

it S er - B BT 1 e Ol - BB €0 2 e sinenipige o

splewl t18 08 ROt FQ B (&, MRl sBREHNG data-ard SHolvh: | AIPERa € representative of
npl exes (Fig. 19A), the opposite was the case under

athaﬁwp%e@@ﬁbwsfraﬁ@wug 22). Thus, in contrast to the

oot gkt D 088 b8l At o

und@fln vive chodipost COREditspidaihed . DMIPYCI3E cqijlh weye lopttee mte mormal B6

t -15 (Fig. 22 The F I
ros e Y ofe ki drgr b prets 8% Gt T s Rt e + 10
ug sﬂ(}‘%@Ré%ﬁd Mieh ¥nd®fzell BE dS.08RvE%8S CEEP 2R lles I GBAGTIIOWLs recovered

OC, and 20D show sol uble IL-15Ra augnments |L-15-
fronpraeff slesd- donor | ynphocyte proliferation in vivo. (A)
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15Ra- Fc; the dose of slL-15Ra-Fc varied such that a
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di visions by day 3 follow ng exposure to LPS in normal
B6 hosts, which contrasted with the |ack of
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Ruckert et al, J Inmunol 174:5507-15, 2005; Wi et al,
J Immunol 167:577-82, 2001; Ruchatz et al, J |Inmmunol
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As yet we have not used the very | arge doses of
E o2 required to block in vivo responses, i.e. 400
ng/injection for NK cell proliferation (Nguyen et al,
StindulhtiorLisyOlL-1 pBxs 428087, 2002) Also, it is possibly
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EXAMPLE 12 Stinmulation by IL-2 plus IL-2Ra [0260] The

observation that the biological activity of IL- 15 was
wepvanewd by binding to soluble |IL-15Ra rai sedP@TES2007/062361

question whet her conparable findings would apply to

IL-2 and IL-2Ra (CD25). As shown in FI?. 24, this was '
rece@toeé frill-1aoAsmivasusebly, ddv\hmﬁsgulapp@ fromghagdlhserfpess bowryes thgfopposite
apphesh ebig{eat%le %Av?nr%%)ﬂ% ton H OPIT%% a[ L 15/1’5194 Yﬁ{oﬁc%&%g Whn with TL-15

alond4dutd @cfttshov?rf} B)rhe Sicohd @furhé la@ehﬂisit on 1 @/@Imj 158G, ddihﬂl&e@ﬁ%d’entmg IL-
cells a;rmuse responding to human |L-2 and sol ub

15 ipfgrpabizatipn prbat(iffhis werg fheyGaeph vy shquidblprp sqgmpami é\mi@ﬁl@a%wﬂh IL-

2/sIB9! ldbl)vﬁlch L7ad ﬁaasopﬂf{‘ i1 -LAd2 R BCoftpaEd Qbre Afuch ll-esélélrnulatory than
sol u L-2Ra bl ockéd the function of IL-2.

solubledUr2edoiR4ih@h dlc2dBecgiase s withHl-&5SR dAR2ZRE cd)rnﬂiibims ﬂ331ng more

. 1 L-2-medi d proliferation. (A Purified CFSE-
Stlmluli’ﬁoé?’gﬁ l{}g’tl%ﬁ@g T cells were cultured with either
Mues8) | W-sdcdild é)hb’éi@l"t Ifbr R WAIILIIBR 0 GRRABMES L 1 0N 1iiOMMhat SIL-
As | nd| cat ed /y of either sol uble nmurine

ISRHmlgmwrmnsdﬂgmdhfeormf rih'd5l Ch3Ratigmdeserdereadnsideratipn because the
enh%(%mtlggsecﬁtog qﬁ\?&ﬁj {7%‘ o% ] e X %ct?osﬁsx%sé?n?c%e grolnoury eti'/lg' vgj)ﬂé[ganljn Vitro.
Her@,eﬂ ik SotwElE ﬂlaCblﬂnthlﬂg eflcatfatnirytdkincatoeshtiBeaiedrSolable MRUEPOB can extend

eyl 3R oA OB SOH - | S ey & G e Ak P4 o

PhakitiacoPExp Diier 219:B40-SRL1096 Welek 25/, ONE @\y808183 1BXAVRME 195% ;
Sol ubl e Conpl exes of IL-15 and I L- are Mre

Rosebilypy it o Cyreph 65 Bottidrds 19851 Beleg- %mﬁ@%e;é} J ’?H’é Cheipr 479:18046-
18059 361)4"%40‘3%21%151%?114@3 | L._l?é%ag ' 1@9§5t Hdnge, eraISRQUPblenﬁmg to IL-

conpl éxes 0 ‘ar e ‘muc
13 msdyi inuk @t dreyhatfHdaoSldl- Lok eivo L NbEba, bovegveh atetfailad toobenand
N Vil;[fs X}{ltfhouttst ructural studies on IL-15/1L-15Ra
nerpase 0 e b S A2 49n onl'y specul ate on why and how
t h i[@zsispt &f @gt bDife PEdveWé Alv8Sa third pSssibilitg tiaglly thhiar & 5REE
veral possibilities: [0264] First, binding of IL-
1mp1395;P@ the fynctiomef Thi gy 11141‘1951%@ oopformagionak hapgg|ip %awlﬁ grhiglyaupments

intefaflidSw RN e %}Ec% Bor Sthﬁsedﬂgﬁé?%qﬂs { ORGhILA Q%&ﬁ@[ @H&Qﬁ:g%ﬁ@o&&l C This

receptor. isideails inline wth reports t
modehisén had wizlathic affingtfy o€ &r-1 Hiln158d okérae®n being farlhigh?y than for IL-2/IL-

serves t ttenuate recepto aIi Cha et .al.,
2Roginispagfiontfshiiger £nd §liguselo i oS afar K8 ! ipich, 4rch
Imnf@YOhet BlyS( Vn9§)533b1'1|512f6}’2(f(135 aﬁd’@Efaﬁ@WSunhﬁb (5L, 10-f5 ful&ions so
st rong stimulation by IL-15/slL-15Ra conpl exes
-ta

wellasfa|calpesgeipted grtaking. | Tesgng tisddepedifesthy w8hobvinslywesyig structural
studge?s.p %ﬁ??i%p?ﬁelt & n%@arb?el tll% él}er 1ﬁ%§'ﬁ%&$%t\kf&n 108l 33 EIL %?ﬁ& WWolves a

er ecept or neasure
uniquio wamedudfadnio mtefracmmm e foeklin stherf @ﬂ&nef@mmrrctcephe complexes

o v /2P b Eslbranar PR FAERS L Tally GReSon
resu(tdﬁiaﬁcdﬁﬂirmﬁhﬁ%bhangdlﬁ 1546 Gaslyatgbindtirmagal nst
| exes, preventin

slL-15R a co IL- 15
i mlé%ﬂfm i DSF ﬂscﬁffcwgﬂ?tﬁgtmchetthfrtéLvlé%és ‘f%%%%\lseéf,eC%“ T cell
surnIP B L BANE SRSMioRi Al bR hid paeinA@Tomietbrind-the T cell pool after
irradiation and other forms of cytoreduction (Becker et al, J Exp Med 195:1541-48, 2002; Zhang
et al., Immunity 8:591-99, 1998; Waldmann, T.A., .J Clin Immunol 22:51-56, 2002; Zeng et al., ]

Exp Med 201:139-48, 2005; Van Belle and Grooten, Arch Immunol Ther Exp (Warz) 53:115-26,
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2/ sl L-2Ra, which was not so. Thus, IL-2/slL-2R a

conpl exes were nuch |less stinulatory than soluble IL-2
W@ k@ne9sewhi ch clearly contrasted with | L-15Ra/PCFUS2007/062361

conpl exes being nore stimulatory than IL-15 al one.

[0265] A second possibility for how slL-15Ra
200pctcbhins ertadsny ¥ Bidghene Cel Bioy 37:4 56 hat, 2801 Lodglraermdl . ghExp Med

I t 0 f t
1o R R0 oB . i A O A, DD ELQf Erpoterapy
7:23BRa 2605) o As shovirbhdre) gt ialngiva sictmotyen f rblnd hesim dedlpmrtic\rﬁag@nt could be
vitr Her e [ notab |

cong 9 ooty sl sernie ToRedRlPea SRS sP e o

can extend cytokine survival in vivo (Finkel man et al,
EXAMPhtuhbl 151:1235-44, 1993; Ma et al, J Pharmacol Exp

The 40-50, 1996; Peters et al., J Exp Med
]wang 83"%28? 1996; Rosenblumet al, Cancer Res

45 {@%8]L- 2ice. AXFBL/R@ a6y, It iy | al andJOBil @hicdOhempurchased

279:18046- 18053, 2004, Kobayashl et al Qétokine .
from Jackpgd aberaionodigy Hayhen ME). dF{LoRgRAIEe (lindalgs it Gty 9:669-
76, @85‘@&‘6' r%%ﬁ&@t%eglft I&?Ab@(lﬂszL {Ijtﬁvé?Iltyl dechRfofla,Wa¥ @rancisco) and IL-7

z% owever, we failed to observe an increase in

tranlsgsvnmit atige-(Mettghing, etwl $ fn@ Imprypé81A0114) 199ht wort atgheerous gift of J.
A O T P S T SR i y R Bl b, Lindsay
Whitton { Surippd ]Remabh hisauu@e 1IR13Ro "1 BL-viha RiH, amlngEmHKER tg mice were all

nte act th C rece tor, thus,chan
maipl s 85 BRattetotnd 15 BF SebSGRIBEs ivee Friale PELy R o7
B6.Tiyn€ Mict hirt-MeR@f hideivteYe @bssbd-rolipL7 dsrdibiRodsch&hie TBGtth PN 15R o
bei ng far higher than for 1L-2/1L- 2R interaction

mic¢. FARIE fave rapidoush degiribed witBlledde/dlr-144 mage (Kpgugn er affah Exp Med
1955%& %@ggz)qgogggj?ﬁal Ogg%l %"4 M}% Fﬁ@ntﬁ%(%éfzéD 22" MP CD8' T

cmﬂ§uﬂtr1@mmcso well as a ceII-aSSOC|ated cytoklne

¢ T0ASBE Spcuantiiard et wben ks SRE % Rurfat BT s e, and human

IL- Ztl@)@xtve& BerchLEHBRIHLD s?ﬁ&ﬂ@@@ﬁnﬁéap&lg’s 819, hesnbRiZAc sIL-15R¢ and

i nvol ves a uni que network of ionic interactions not
mouso UndR i nwent hechasydt foton R&IT yyskis ne preedept rgaonphexascric sIL-
Lor enzen al, J Bial m ..2005, E-pub _ahead. of
TR TG PP e on e P T 3R SR ef porgplete
dlge‘é@&d‘ B WeddrRBRl u&x%admemt BRolpolR 1 dh@Banyi8bditsq A5 1 and BAF551, R&D

det erm ned. There is accunul ating evi dence that
systpins) 1 dati et Sb@ﬁ@f iRerebiagnt extolsnesr(inrludisig mange Yi-yalhumay IL-15,

modgﬁ fﬂ’%,yh&?aﬁﬁ ’[n8 Ang;, %é&oﬁk@%ﬁ@%sﬁﬁ%@ ufré% Jd??oﬁr?ﬁw&lence

Fter irradiation for s
and/oy Réﬂb@@@@mon (Becker et al, J Exp Med 195 1541 48,

20 8270]Zh r(])glt biesl9 %‘a?ng 2§de ua nu of cells,
Bt et et 3 ooy et AR

in anKﬂzxﬂ&ﬁhétﬁ&M@&D@Q@& wéfa preBeﬂel:l ﬁroﬂﬂd ’Gfamg@m rnAE CBy all parameters

4 r. Ex 53., 115-26,2005; Sch|uns
s WHO S inmh by i o gotias coib Topbesarial Hiigy Bloreqes the
maiRkindingds 6y HclYREre X841 SLAI -19R 0.-F2QBhip | RO &8 b Bb Bb REvedhwithdells
I mmunol 169:; 4928- 35, 2002; Diab et al, Cytotherapy

preppregigrogsnorpgbmice, msh hédwrind ér wiror NP GPY)| Bg@lballsedaf@f f:lthet i vitro or
adoﬁfveltl,la sf&x?élﬁerﬁmérgﬁ%gﬁéd ddh?ﬁﬂleaﬂa Qé'H gncgﬁmﬁed by cell sorting. In

consi er ab Yy enhance m ni st er ng pr or ned
brie§ ginglslcell B&sp@@idnﬁa@&ﬁir@t@npbl@;dégr CD3" T cells using a mouse T cell

enrichment columns (MTCC-25, R&D systems, Minneapolis, MN). Enriched T cells were
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EXAMPLE 14 Materials and Methods [0268] M ce. C57BL/6
(B6), B6.LYy5 .1, B .Thyl.1, and OT- 1 mce were

weechesesl from Jackson Labor atory (Bar Har borPCIVE$2007/062361
IL- 15Ra mce (Lodolce et al., Imunity 9:669- 76,

1998) were a generous gift of Averil Ma (University of
labetd| withormtibedicssad prviBerchysest porsing fariCDB CP4AS Geplisc T sghe

expéﬂrﬁe%ts( bé%%édm snrgllﬁtpfr(?ﬂ)wfl ﬁ@%solh%gthB4fg%D]44CD4ﬁ9ﬁ{l 1"/DX5"

a generous ersson (Basel
cellsl r(éﬁtlll sotttne, waSwlettﬁzrmeld arid} a BPIBATERi4. gPurity ef swetee cdkls valb youtinely

b Li ndsa Scry Resear ch
AP TORY 1 porgshpenifprd bl By OIRRESRAGET gy onor
lymphawtewel?c& iadst expatificats,vels ﬂﬁl’n&plBﬁl hﬁd_ﬁ\gﬁveﬂeljﬂnﬁétdus‘l@a mouse T

sone experi ne rossed to either. B .1 or
cell %&P Cf'i @H@ﬁ 2%2 rﬁ%l&@él%}ﬁém@g%;?ﬁga%%ewﬂ% Tiglls were
lab¥dGaitH 05@8 AESal®loldentdr PﬁBéSLEﬂg;éBe DN deBord g t\Bc RAKSfacturer’s
previously described with [L-7 tg/lL-15 m ce (Kieper

dlreettonal , 3 Exp Med 195: 1533- 39, 2002) IL-7 tg/ TL- 15Ra7

v 1 o
SRR G B TR O PO ey I i
menhry iTreellsfollowingRderfive thansferf 14 TCREREDEC T cakd(whinhamcognize the

Lcw/kl)gp% 1ne)ra[1)1%{r %ﬁﬁfg ftlrog &ﬁ) ?gsf(f%gﬁg%%a%gé)e%{clé)é% T cells

werpedoptiad g dafsforad REDTEY S tc&ngmlali-p tereelpeas@ice e é[@&mt}sfour hours later,

micROENE 1 AT ST D SR D 10 i VY U CBIA G 0 orts after

Vlraﬂﬂn&ﬁéﬁéﬂ areehy wéR SSoiltdtl irdta H&isB g oamtehndhhreﬁédsmmn (MTCC- 25)
ycl onal antj bodi es (AF551 and BAF551, R&D systens)
labe?e&awﬁ" PotE. SHbHIAPLY G T 0 LyF BRIZHRE IR ffen gPonor P14

CDYTOUES!s U‘-hylﬁ) réﬁmﬁed Is- i@% oM Y8ndrleDk " TedR Ny S, i—) p%pulatlon

nmouse | L-4, nmouse GWt CSF) were pur chased )
Eb |[Q?§él et @tra ﬂél%ﬁ Reprlgyestvedig perfaypedin RG] bﬁ‘hoéhpni?memed with

10%3194:$ %hﬁ{ﬂgmgﬁﬂ ﬂ&?éésaﬁal élt-ﬁ)ing Q&@é Qn(fjl BHALS M dT cells
ce are

S, I n nost éxperinents S were
and NKognllk e isolatnd gredeisgibeil ehoveBﬁTélLl (Ciﬁhhéﬁ}eclér\@rt e@medd fupm

AT&)@\ﬂat?a%as SYLL?H& éul‘ttﬁgedtng RM%%%EU%I éu%ﬁﬁ#ﬂeﬁ@ Ll w1tﬂ n?u? neﬁ’[r -2., For

reover I Nngs repor
expérenants with FAC3! Fpilﬁﬁd:d- imiRhecyfes, ol cedtem 206uleveat plated per Well in 96

serv, wi th l.s, prepared fr n
wel (T it dhafoF o PR EBRe ert BTy AR R v BliOE ey e
ﬁgqu Srifigued le@AOPFoMED 1 12a0Msdkerg BN Rt Issteueific MRCPA22
rom LN and s %I een, and purified by cell sortin

|
antlbqqyéifM BT A& Eddilp Pharaingsa) dies expsrigents f%lfb@?ﬁlate%e@d?%rw
polﬁB%a ahlqﬁl 1|ssdnuﬁa@qA@44m RIS Meﬁlsﬂ wENbgh hm%eés mecTLL cells

systens, nnea olis, nriched
Wer@ ellateé amrtb Fél@ékmmlfmﬂ twmmnwtwp@;@ ugingl2 [ Ui gelle delb’yellc dlor
prolsf(e)raglon %(perlréllenm g%ﬁ 2%}61(1:18%@ 1/Inllslg N oc'i'%d éﬁ)gi {Tﬁllrbﬁl’e figure
legeﬁﬂ)4€é1134xﬁéirb cullNdd in Iglio¥ewetlel | s. Cel | sorting was

a0l g ke, Ear SRaToEs ssmmneniptSorEen of Sopitety
tranSR$RES dMB N Solls wéieakolaed; M d 18bed lir EFSIBLak FeEb& dbSRS, @) then
inj e((:jtgc{1 i%rinto Ly5 or Thyl congenic recipient mice. In experiments to measure proliferation of
host cells, mice were injected ip with BrdU (2mg) and then maintained on BrdU drinking water
(0.8mg/ml) using methodology previously described (Judge et al., J Exp. Med 196:935-46,

2002). For injections of cytokine and soluble receptor, IL-15 and sIL-15Ra-FC were incubated
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| ynphocytes. For these experinents, cells from spleen
and LN were purified using a nouse T cell enrichnent

W@ 002409564 MTCC- 25) . For experi nents usi ng CFSE-PElEm®A7/062361
cells, T cells were |abeled with 1.5mm CFSE ( Mol ecul ar
Probes, Eugene, OR) according to the manufacturer's

togethier étrrt2i0 origute{ 927%7. @tréfrsamr@themﬂiham atg@ﬁt Hplebi ihiPBS@D8 ¥olume

of 5{5%11[% st % tﬁ 1nj 8%%6 nﬁé g}l%e détﬁ g? Itl%? n(%nsdglf S, &kina m&%gp-[qrcagolélielsvgas also

incubuddll €t 20eKiRgR #87tth eLRﬂX&L)g-E@ﬁO@B‘; plléxaeBioaitehi¢ady¥an Diego, CA)
infection. Briefly, 5 x 104 P14 TCR transgenic CD8+ T

werg jyqets mrnep%%o%%rwm@aﬂw aIPSTBERtadlendittly ophyvors prigatsd ¢s

previdusi; &egcﬂb%@ bf’ bﬁﬂﬁe 5@ Hofe m-g%@tck(ﬂsf@l'tﬁ GN@QS? aﬂlc@fLeJi RuFifRin ef al.,
recei ved pl aque-formng units of

J Impipgh MﬁQZ%@ﬁ a%OHZ) ReodiimhecHs warctnatsed for gl hovﬁf\fé@t $IOWEFERL peptide
d using a nouse T cell enrichnent
at3ﬁﬁ’unn\%?1\7?ﬁgg%€ot %I abel ed with CFSE, and adoptively
t r §ORTHEr Féoy Cyromedrly AnafnigeQeits wae aalent bpifloe.cyldaraic analysis

s e o§ R e L e IR PR OpBR 72 P, I P nd

2mMETAYS .andbthin6divith E@Sbingods pethé @ﬂitﬂﬁdleb nCBE’Mer(jIﬁé‘QS 5, -APC, or —
su ;?I emented with 10% FCS, gl utam.n
APngg,

E¥s At BAPSCAs SR B0 lalgarrngl,gan)aﬁpfl%q 8](3 @1&(}5 —APC (DX5, eBioscience),
NK EACPreuhd frredkizeah ?hﬁ*ﬁﬁ‘n%% éq;qbi PEVWRER PSP At pA.(89, or -APC

descri bed above. cel|'s were obtaine

(14526, AE@@PWWEH&%BQ?MWAP%@H& T hraifig Blye (1P0RRMBD Pagimingen),
tedapict i ' '
O YL oty PRstita an B> EURRRLARNGE AT, o e
Cy7phrak éd’Cp(éﬂomfrlbscwnceg@d\w Phqmnatgels) Ly 2-0kiGePlndiegiP-Cys.5, and -
lnub d
APé@oh! élﬁo%leﬁgeoatnﬁqu\@ﬁaﬁrrng%g@ Fﬁ‘§1ulfg %r gﬁé @gﬁ apds7ABC (HISS1,
cBidskiondei), rilglyda)ZfEEﬁfC[mtaﬂd -pRC S lpstBlos‘xcleede)a@]DM EO22APC, and —

i b l NA/ LE D P i F
Mot (P eBiost gece ) Ko BRIGR T e (R Tngg ey G YnGP122PE
(TVEPLIBH) bhakinf0i), BOTP&EPAA S, RED-GYS BRMBHarAgCSAA TCR Va2-PE

periments with CTLL cells were plated as with

(B&A@ phTiRgss)- | BidpHoEsre ddarsiainpg waspasprmed vty seagenty fgom FITC
or A@%r BN@I ﬂow 13 %r(S w@b 'aﬁ@ 5%599 BI Pﬂﬁﬁﬁﬂg%ﬁ')t a%céﬁ‘dftng to the manufacturer’s
[3 hym di ne, was ad as Indicated in the
dlreﬁtnoglg r Elowwmmtrlcc;@mpks W@reean@wmlrsettg 4 BD LSRN tligielglow cytometer
BOB iRt S e Rl ERP S B R SR XRR0L TR B (e st San
Carloglds), T cells were isolated and | abel ed wth CFSE (as
descri bed above), and then injected iv into Ly5 or
EXAOW Ecpgwgeni C recipient mce. In experinents to
neasure proliferation of host cells, mce were
Maienqa]scamd(Metpod\i th BrdU (2ng) and then nmai ntai ned on

0 R SR TE AL s i
on a]ﬂ?bf%ll%@oﬂiﬁi wg&Qﬁ)chﬁMrfgdngElgﬁla::Mﬁ églﬁaor&}véﬁys(\ghgﬂaraﬂldME). IL-7
rece r - -
tranjggp st ame&gﬁﬁ’fié be g7 T4 oh b Bk Rt oER %ﬁﬁﬁﬁl k2 Tlrle!
con éﬁﬁi’ba@kéréﬁtﬂd Kaépel 8ast J EQp hok dos:n5PBS00D PacN@lHak Nofure 351: 482,
prior to injection into mice. In control

199¢. oﬁH |ﬂ%e1'5%ﬁ1sce iBgludiie Her 19 miseeb BF bagkgrumdgyerg mggitained in our
amnh«ﬂ e4haY geh §sR8 2206 momﬂﬂ's %?a%t 18 EGCdnd)LcFists( Alsc38de B8 from

Al exi s” Bi ochem cal s,
heterozygote breeders and screened by standard PCR protocols provided on the website of The
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were injected ip in PBS. For vaccination experinents,

dendritic cells were prepared as previously descri bed
whgoochdicws e of bone marrow cells with GV CSF apdI/D§2047/062361

(Rubinstein et al., J Inmmunol 169:4928-35, 2002).

Dendritic cells were pulsed for 2 hours with SII NFEKL
Jacksepbalgeatery. 3RECe! wlad e Med 1864 35 e2t0e Exparim§rapimuglvipg ¢he use of
ok} SO BpYE AR e iy SELL A oA CoRARIYRECoMbulc Ry,

cell0X6lve Fwaghreet i andRAUS obnirigt @usmmblw afi |snlgerﬂ@,16plé()1§d anguinal,
ax1112a??11t\,/| c%r\%gﬁeagand Sft%lézpg&_c&%@g%%geﬁ%ataécg?@n étta&/afd protocols and
staicd Jorok NCS%&BAa@SIS lo€ K0 B guikih oBB Phoat Jif ifig) E%)FCSGBQQHH\I?EDHMWHh the

follcpwgg? m@g@mm I %@n%e@%ék@%@ﬁ%l%t EFlglP Egenj%gated
Bzz()lﬁ%@lz dalta Agala%@ﬂoﬁegepeaoy-@as%ajughte@ems (14308 RacATkxa Fluor
c Blu 500 BD Phar m ngen) % or - APC
405@%%83@ Bt &Mf‘éﬂ@él%ﬂ&b@@qﬁﬁ%)r RerhEeny; > oy AP -Gy Feeniugated
CDSF?EQr g%)lonﬂ%gecrz(ﬁg% 017 ﬁ%@gﬁ%ﬁf‘ﬁ%mﬂ@uﬁ%dms (FGAL5):
AP-t@dygaeBi (@34 (@ME eeBamstleBt})Rhﬁ@wmqg@’uﬁ)d CDWyl (HIB51, I%IBTdSplence)

TGy R yesed TR 02 O 3y SRR S Meetcd Foxp3 (PIK-

16s,BAdkcchcky: mAREEIluRA Hoxp3Atadidg &hmfoﬁ@&l i()llWl,ng manufacturer’s

eBi osci ence and Caltag Laboratories (Burli ntg d)
recoppyengstiqpg: fryichicells wpsC pied e Gethyurfapd parkeks . i@y ixcd using 2%
pardfSiiatBiic aﬁ@p&ﬁf@ﬁﬁﬂ&%ﬂ%ﬁlg s%qum-rt@ﬁ)ré/ﬁgfage&lu(aggt@mn% Frk

Pharm ngen). BrdU intracéel lul ar staining was perfornmed
cytopjefy sprEplgYers apglpred mpimea BD mﬂshatal ﬂPW\ﬁM@W@Y (69b®rigng was

f@lqﬁjedffé ?%ﬁ) FE@S Iﬂ}ffﬁr @uﬂ%ﬁd@the%ﬁ%%feg 'vvggrotuanéﬂr1 fested after sorting and

manuf actur er directi cytonetritc sa
Waswe¢re°8§{ﬂal yzed using a BD LSR |1 d| gital flow cytoneter

%2%'7?_8 9"'66 r}CI?§ e?S% d }4? %mtr%%n ?/Ea@lﬁl\%anfg%l l)’o@%@ln Vivo.

vvare ree

@%mh&m&ompmmps(m)ocw HoIK 2] (DIDKS]T ddls @98 GEWBL) vEere

obtaiweﬁ’f@ "8 o B o A s (P e 4P Pt o TRy T congenic

1;%@@11(139& dm&raiée Kx&/lel(e Bﬁﬁca‘rair Ejblill pd‘{ﬁheteﬂé gesgedt M&F(Sﬁmens from IL-7
mce .an ot on a gro
tg nijeer gerp Fnéiéft%%i“%h& ]ﬁ ffpﬁwhe f%wg@aw Her) parukios eﬁﬁl%%eﬁb@fﬁpaé?d from

norrﬁzlll B6 (9t EKPL}\'ﬁd:elggrtedlﬁI@%DSZQ@l% with i Redd iBfav@housl Uf 82 x 10°
351: 482, 1991 . Al these mce, including |IL- 15 m.ce

cell%moasesemga% RGP BuRkrscdispm cRigspienesadstPivd geqording fpgmanufacturer’s
recoftﬁﬁénldhtﬁ&ﬁs a‘i‘ge Wl l%tbrﬁor@a @{‘fg@éaﬁfxas%?ameh lfro%l AP AnfdR Type

mce were bred from heter ozygot € breeders and screened
Cultyye Galkeniakar (h TIRCR apd otlvews! is vigroovidgestind ardichediigtySsce delofv) and

secrgtggﬁ@%l&g%rbg‘f(a i Irf%eh%&sfm}renvg%satgﬁt ?El‘ co‘?n Eré& %%6%62 mADb was also

purahesod fﬂ)ppBD\Baoiscl@;acdsh ghe s MAHSIJEBGHIAM (mengGQ:a)raad ARSH-EH¢ (rat

IgGggrvmr%Burc % SRI g gg%g]sgﬁég\évprg grotzr)roeélfs rgﬁS%l?%]&th}'ﬁb were custom
ordered from BD Blosmences, run on a 10% SDS-polyacrylamide gel under non-reducing
conditions to verify digestion, and tested in vitro for their ability to neutralize rmIL-2 (Fig. 12B).
[0278] Starting on the day of adoptive cell transfer, age- and gender-matched mice
received daily intraperitoneal (ip) injections of PBS, isotype-matched antibody (rat IgG2a or rat

IgG2b, respectively), 1.5 ug rmIL-2, S4B6 (50 pg, except for Fig. 2), 50 ug S4B6 plus 10 pg
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axillary, cervical and nesenteric) LN cells were
prepared according to standard protocols and stai ned
WO 007P%6E r) anal ysis or sorting using PBS conkEi/Es1eg7/062361
1% FCS and 2nM EDTA with the follow ng mAbs (from BD
Bi osci ences unl ess otherw se stated): Al exa Fluor
CD 3580 AT MeHD.60 L BIESO{(1RAS- BBR, JESA MG 1 Latgomak-SmilesHB6 (50 ug,

xR i B o BLL (R Bhe PES LS A7 A S Tlsa iR 50 ne JES6-
SHAP e QyFerfnen@rusE e doyhbirefiu@atied ($PB2),(rhB-~5 ard iuman 1L-2 mAb

PE- conj ugat ed CD8b él—BS 17.2). FITG or PE-conjugated
(MAdEE, ¢lospp S5) weraprrchassg ﬁ@@t%%béwm | fy desgithed ebperferymiL-2,

mlcéggreQﬁQ&tycg? H%D%QSOJY'FM atthed c@t@llo@%ib% ousg %_%R\Za) Qqrs ng rhIL-

ugate bl or alternat | 1%
2, 5PRg m@@aﬂba Ak pBa (nEdllrfe 01[65 ugeHIe%phueﬁlQ: gg MABG602 hIL-2 mAb.

ntracel | ar Fo r ormed.foll ow n .
For P PP S TP A iy Tigm hio~cisaps Qi according
to nh@hfte@r’t edcodblchdagighd. an@ aﬁﬁfnkﬁl@éllf i ﬁssrbMNBam fdloerd 0340, rat

sing. 2% p %r af or mal dehyde and perpneabiljzed us

Inga‘ﬁS%?rﬂbﬁmt?éf BrERE Pystears) e s5o0ed atninpgse 11:1469«/*%9%%%%{%1%(31)

We@s’f’ro‘ﬂﬁh@ NNHRF BE el Qeﬁos@&yl(ﬁ&klvllled}\ﬂ))t als dbdcBved above
cytoneter. Cell sorti ngr1§ e performed usi ng BD FACS
T

for I3, anicryercigjceied ipigucrs 8 W\l&‘slsﬁ?t&nﬂ*mﬁ@h%ﬁi qoatelegtibgdydrat 12G1),

n d
L R S R B B P S e R ST, A7 e
aftedeﬁﬁ(Ne) cc orahsfet, syBevnrayd pNerts ype adi)cd Ol cyCbi@@hiks described
b CD8+ T cells (>98% pure) were obtained from spl een or
%00l ed LN of wild-type (W) B6.PL, IL-7 tg mice on a

Thym279]1 @M&M@maﬁé@r@w’ﬂﬁc memorCoT ekie Myeﬂ anarked P14 mice
|cate araneters test ed,

all .
bearﬁ%?f?ﬁt fe 315{3 g‘«yer et ympacatia Oéw@ﬁlaﬁglflﬁélms (LCMV)

gp3§-au @ﬁt@)@&b&r@ 09cdROBSHGAL. | smeeﬁfcemmo%ﬁﬂfe@é Ihlfce we%wa%a vmhom
nor nal qnégr B6. PL) m ce.

compigmeat RS mAdy %ﬁéﬁb‘&?@t ptablp \%ﬂ}ﬂgﬁtl (lel @ ¢D¢ cﬁ%L &@)4 %lﬁ Mﬁ@él mAD (28-
16- E(sﬁnak- pl%vfeﬁsﬁ%l RUCARAS %%r&ér%%ﬁ%h@?%%‘ﬁeecﬁ@%ﬁh qﬁ %gls which were

according to manufacturer’s recomendati ons.
~9084B62 1anHyIDIS|Td?cMg &oaatkaleg@Z @Emwddﬁﬁalﬂédl%ﬁo ffh¢8h gurified cells

weri':o‘{ﬁ%n a?o tlv%aﬁ/ grans ed 1% g(i’ lgg gfhﬁ;gtz rm e( g 4 gerl] g/m\c/:%lﬁs Ly énc% received 1
d afge caletmdfem\b lﬂbﬁla@htfatnﬁlﬁgl uﬁlrsmmaMW@tﬁmmmabmb Mice were

ar| | L- al so puyrchased .fro
therlgh & GoR BHBLE PN Ao r 31 oot L TA & Figeay. (D8 cells
wera ﬁbﬁ%éﬂ%eﬁﬁﬁ}t cdr@tfFghont PRE e AB4TE B@sﬁ@hdfaib@m o alternatively, by

| 0sci ence. parations of A S4B6

) mAb
FA% r@ﬂewsf%ﬁ%%?d e(F]% f@lg% Bi B widied ERSesellsy mt%mn%~h®%%
Thﬁ%&@‘f yeriwk ffé%&?d YRARY w‘égﬂh&?@‘}h@ RGeICPO atdbgﬂz%ly

to verify di estlon dteste I n V|tro or thei
tranafblrrdad atyl 0£16 Xl t:erlbl{m(me torB A CThy B} ice 1:2iByh syboQins]tly received daily ip

injege LA TS A BERY 1B b BB L Suf Gt 15 LB RIS b g dp -2 mav.

7 da@s PiterlaBp Rt c€iNBar@fer, BPBen ALY @KL AL zaNby DO Yytomaty as
%GZa or rat 1gQ&b, respectively), 1.5 ng rm L-2, S4B6
desqribed akpveexcept for Fig. 2), 50 ngy S4B6 plus 10 mgCD122

n'Ak?OZ(S_ﬁM Me)zsurg)gerﬁrgf éﬁﬁ@rﬂt&%?*[n BRo.MBrott feplion Hﬂeell@ zrg’vz@was
rmL-2 plus S4B gg except for Fig. 8D,

meaﬁlﬁfﬁ@@ngoqhb%log of ﬁb@ d}] m&cormratlonabfrbgomqﬁeexwlﬂma éBlsi@ ) (08

mg/M9 gur:e‘?an the drinking water. Kieper et al., J Exp Med 195: 1533, 2002; Tough et al., J

Exp Med 179: 1127, 1994. CFSE staining was performed as follows: cells were resuspended in
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5H4. For the experinments using reconbi nant human |L-2
(rhliL-2), rhliL-2 and human IL-2 mAb ( MAB602, cl one

WG 3B3)oises e purchased from R&D Systens. As desRCT/bBu07/062361
above for rmL-2, mce were injected ip daily with
i sot ype- nat ched control anti body (nouse Ig&a), 1.5

PBY duintainizg 1% FCogt MARGOD° balls/ndl anstained aflthnlxtl of &0 Vl/b@nr@FDA SE

cellgi FinBpEede i he ma ol o e i bRL AU C. and

thexﬁﬁusﬁ@ccﬂwe&c\elﬂara&c&u Q‘B@d:oﬁt@ﬁlﬁfgdll %WgCko Itﬁﬁ@élfuw stdlredg Br BrdU was
ecommendations. The anti-nopuse |L-4 MAB404 (cl one

perfsmemsmgélﬂe HIgE Brdifka fEPé’t BPrfdigsciongin Pé@lsg' theapapufactyger’s
reconBRAAGARL | -mouse IL-4 mAb 11B. 11 (rat 1gd) was

provi ded fromthe NCI BRB Preclinical Repository
( ROQASY | Peolifavmijon IndittesMPi Bel caloverepeited hy-fiow griteractry from B6

or C55€ pnhifd. %%3‘ e&tl?é‘cgc{ é’ellgt(glﬁf c%ﬂ%wWeﬁonrlﬁfooﬁré(tﬁ 2861@({ Eﬂ%@ Xoung

control antibod
B6 mn!&b uslng alerMACS@ €D<8f Tkeh 1sniytlmm¢1lt_(Mlliphwsl?»l@BC)n@leseLoeﬂs mﬁb >95%

CDS7 on51s ed o 91?09 I%5448 n%%%l[: Icel %{f ema{Wely,pcel?s WeTe |purbfL eg{ using FACS®

re ana as ‘des
to obtbm\P@9‘%[ 2 9])44%6985&611@ nTbefse @mrﬁfﬁagleﬂi)& p:ells Were tlimmom@ated using

plat%@dc(gH @Ab\ﬂlﬂéﬁ jF]C ]21@ g%{?lé(il%ge)( ]\éhefr? I‘Pgii’%@g @ged concengatlon (10

ng/6h OF iseiBaRAghtd Sonvbl MAL(CIEMVMABRBE 14, BRistieRR), HMEIDA22 mAD
used as donors. Spleen cells fromthese nice were

(TM-B b &L Bioapieteelorns laddaslie thslcgkds prxisdo miangidem attILsy Bbl mAD
corI UL Yo Eate Ty Bachr Porel G et

conec@br8tiqns b cdipBex cT biyim] Li2tpleekbtgpe-mhickdd ovetre m AR ¥mia2-plus S4B6

IL- 13_8%1: hus T?&ﬁ?ﬁ&?%ﬁg?}ég ?tgn%éwgre aﬂcg%lqo Med, O d At /12 mAb

compitapd wate hiyartaxadi 2t lemol@datiy td @oaﬁexeérsb wf elth%b offth€ &voadon'{._poi(ents
104 cel |l s/ nouse, which recei af ter cell

1
Cellg Wgﬁfs%qareé ugdey @@niﬂf%wéltwaf W n% h pps hymidifed gieypgphere) for 3
dayerTD[EI?L@yft%gdﬁgﬁ (‘rl g@/gﬂleaMdﬁgd WeER 1ds P?%a%ﬁtcelwoll?erﬁﬁop was assessed

eneration o
meamﬂﬂgﬂ’&ﬁ]-‘ﬂlym@m@ﬁﬁ)fpcaaidn&nvﬂdrqalmnmﬂat@dl domgten (ﬁat’\eams%ggfomtec)

o TR Bl g R &P 158 i e B R Sl prrepied from

norradd®B6 raiet,aad ld?w‘ltlhéﬂ BGRB8 ar wat depletedoft Biedlishging ¢@m@0ent plus

R el AR NS R N

in BO&! R&pTOM BB rhiGe Bre(ikiihted £)1000 6y bibieGh ngwﬁsﬁ gemd ko
received daily ip_injections_ of PBS,

unsqp@rag:,ﬂj% Tiqellsleplpigd BM gells, rﬁﬁ)eptmei_yg ZSubpqggelg]gn%eglyplEJchM PBS, 1.5
ug r&lﬂ@@\/\gr SBk II@Q%@AB Wil ?F 18 ﬁg § Sﬁtﬁ%qg@ Iﬁ‘ﬂgwleg given ip. 8

e analyzed by ow cy y as describ
daysaftftw edopfiOe B@jsfavbplsur @hentresfaitd Iahd dnatyzod by flow cViowetry.

;f(l)itSBEr %t %ygr{é 9 nkgg’%lnl S Qibb\réhtv/Pss%/r Gt é{? S%rs?a fiar% IE% sandwich

1on O
ELI BA(WHS gedoryrgtd Ia(‘:honding Bk facrd’ sIngolfdn)engat\tmn uslﬁlg thleeBioscience

murg)ﬁldg 5' Qgééﬂ(‘: e{[n Wle atjaoégtﬁ%%év&é}ll@%gs Wers goa ?n?%:_- gtr:él C with

purifit @IFEOAD PRI PR AR rn&ﬁpla& Fat HeWsvasicavigoroBIyafter which rmIL-2
resuspended i nPBS containing 1% FCS at 10-20xI O8

WaS@éqiqutP fhe vkl ard wephsted{p hh 3 TRPMATMBSTEAI\VY BRsSSAeN B Rptes were

washed vigorously, followed by addition of biotinylated JES6-5 “detection” mAb for 1 h at room

temperature. Where indicated, titrated concentrations (5-fold dilutions starting at 100 pg/ml) of
-84 -



Cell Tracer kit (Ml ecular Probes) per mlliliter of

cell suspension for 10 mnutes at 370C, and then
waemnesesivi ce with ice-cold PBS containi ng 1% RO8US2007/062361

Intracel lular staining for BrdU was perfornmed using

the FITC BrdU kit from BD Bi osciences foll ow ng the
purifrechedngiot mAbr pusified dBPmbridaifipd HESO-5, 00 p@iflcdBABOIE eradb iere added

dr . c
ot R iR B PRAE S SoELE ORLC, BLL U AT e
addipe Isfreptavedie-cpnjngafdddebrseradish pookedscl bt 311 rnymtcn gt Bémremeerature. The
218516, 5K R TSl RS LA AL A e
reacﬂ@ﬁ)%tﬁmmgsmamlﬁedi htst50 Akt eitinadt ENEIAyr,eadbetSp@ct\fMaﬁ Plus 384,
sing FACS(r) to obtain >99% pure CD4410 CD8+
Mo%@’rl‘fré ése purified CD8+ cells were then activated
usijeug4p! &ten bﬁlgadaréiﬁ&dme&lﬂ b phyRfehl propcefisOseh e@Blkeular weight,
Where i ndicate a fixed concentrat| on (10 ng/ m) of
or chYiF) PENFEICE HHEEN BSHEPIS Tryphlacen sorﬁ%at{opw gbcombinations of
rang%gh&ﬁ%bﬁﬂg %hbo&ﬁle%%?elﬂ%é irkcHMEPlo be 1&@1(%[103 ci ences)

was a he cel prlor to mX|ng hem wi t h

| L{1628FL- 2 h@rmbcle%lrﬂsmé %ecé paigatl, pajeniaprlicgeetiad pabligtiqn qigd or
desdBkd B RS rdoéﬁfﬁlllént 5 hgrg n%ﬁcl) Blaf %@re rﬁlﬂﬂref“e dnc@h&feir entirety.

concentrati ons O exes o

i s¢A280k- hoschkided rmrth¢ ot WdepracmteLth@t qquspuSd-lB@g%Larnz modifications
can E%gl’a%eg l{i)lt%enérﬁo%llgeﬁyﬁ_of‘%l%slgvélﬁlnigﬁd‘ that ﬁﬂéﬁ%hém%\é an&j mtoglfl cations can be
madexdthbutZieparting fromrtiad Spﬁhtto(ﬁ ti\ivetti@x dessthedefoet, ﬁﬂitatdedthat the

t onponent e cul tur unde tandard
oD DS D0t SR lEDt T | e SHE PR figcope o the
invedays. [ 3H] - trwn1d|ne ( 1|ﬂj/rﬂ) was added for the

last 16 h, and cell proliferation was assessed

nmeasuring [3H -thym di ne incorporation on a |iquid

scintillation counter (Harvester 96, Tontec). [0282]

Bone Marrow Reconstitution. Bone marrow (BM cells

were obtained fromnormal B6 mce, and left either

untreated or were depleted of T cells using conpl ement
pl us mAbs agai nst CD4 (RL 172) and CD8 (3.168), which
elimnated over 95% of the mature T cells in BM

Reci pient B6 mce were irradiated at 1000 cGy before

iv injection of 5-10 x 106 unseparated or T

cell-depleted BMcells, respectively. Subsequently,

daily injections of PBS, 1.5 ng rmL-2, 8 ng S4B6 |L-2
mMAb or 1.5 ng rmL-2 plus 8 ng S4B6 IL-2 mAb were
given ip. 8 days after adoptive transfer spleen cells

wer e stained and anal yzed by flow cytonetry. [0283]

Enzyne- Li nked | nmunosor bent Assay (ELISA). A standard

I L-2 sandw ch ELI SA was perforned according to

manuf acturer's recomendati ons using the eBi osci ence

murine IL-2 ELISA kit. In brief, flat-bottom 96-well

pl ates were coated overnight at 4 Cwith purified

JES6-1 "capture" mAb. The plates were then washed

vigorously after which rmL-2 was added to the wells

and incubated for 2 h at room tenperature.

Subsequently, the plates were washed vigorously,

foll owed by addition of biotinylated JES6-5

“detection” mAb for 1 h at room
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tenperature. Were indicated, titrated concentrations
(5-fold dilutions starting at 100 ng/m ) of purified

W@ owr02643mAb, purified JES6-1, purified JES6- 5PCDIS2007/062361
purified S4B6 IL-2 mAb were added together with the
detecti on mAb. Subsequently, the plates were washed

Whet igédaimstly bef ore addi ng streptavidi n-conj ugat ed
hor ser adi sh peroxi dase for 30 m nutes at room

1. U enpeEdbdfsR im Ihem? AMRLESTUNEIR ih BeANHQY]h t LsthBirghe
substrate o-phenylenedi am ne, and, after stopping the

adminigeringdn the m%ﬂrzalr@nﬁzlseﬁ an gpfaiogly eepahle of Bmdmgmasytoling thereby
94 ViEBSIES abRRE T RSBk Yo hd SRR Gt @F. Devi ces).
1me%£’4 1vﬁ%n ﬁaﬁmgs arggﬁge er%ln r gllllysmal
properties, such as nol ecul ar wei ght, or chem cal
2. Pr e et of Sled1 AFtheh&MpRing iRk Mg Bresétdtion of the cytokine to a
conbi nati ons and subconbi nations of ranges and
targefisald irf the mapedipmebiost.t herein are intended to be
i ncl uded. [0285] The disclosures of each patent,
pat ent appllcatlon and publjcation cited qr described

- i n Opmstheg efi pat | &F@eh@ﬂ%vmg GePisHnathsanHdyivyithgje cytokine
pr1ol f‘of sﬁfd%ﬁﬁmbtfhﬂbll‘ @il a&Rnist@inY thd QEREe AAHORE cBfablck ?d:lthle hammalian
he art will appreciate that numerous changes and
Sﬂm@ﬁd|f|cat|ons can be nmade to the enbodi nents of the
i nvention and that such changes and nodifications can
be made w thout departing fromthe spirit of the
4 i nV8RMeEIRd of glainy3 wherginggrgpnoct lopikeaHbely commEiSipm@n Fe portion binds to
the @RRXgRded clai ms cover all such equivalent variations
as fall within the true spirit and scope of the
invention.Wat is Cained: 1. A nethod for inproving

5. | MMUB ehefHoBGF LIl | WhareMBANEtbIARE § WDJ1 €012 QDIBDII-8] G, TL-7, TL-9,
adm nistering to the manmal i an subject an anti bod
éN B, or IFN-y.

IL-19alabl.dLdf. IHH-W@I g 1.dyreyltiniifprent, bee dbypterigons dENrey |

blologlcal act|V|ty of the cytokine in the mammali an

suéject . met hod of claim1 further conprising
6. ng aserhﬁg 059@%?@&?@%%%@%@ isytgkuke-2 0 a tar get
ceII in the manmal i an subject 3. The nethod of claim

7 cyt rthgmBP? Fm%gngf E% ﬁ%@?@%ﬁ%ﬁﬁﬂ ,?ody with the

adm ni stering the cytokine antlbody conplex to the

S oG MBI OLRE bty SRS FeTieg vaFoieE CHGF LY By BTl G espans

a pophilatieysfalcmampoibtic ddie. met hod of claim 1 wherein the
cytokine is IL-I, IL-2, IL-3, IL-4, IL-6, IL-7, IL-9,
IL-10 IL-12, IL-15, IL-17, 1L-21, type | interferons,
9. t ypgée hiethodbéclhian ® mbereinfhbregsitlghfhe: liplogicall defilvigy. ofhe chitekine expands

t hod | ai ip th t oki '
< PPREB ok 2 SR P s PP AR her ei n ¢ e
cytokine is interleukin-7. 8. The nmethod of claim1l

10 wh %E nl%tholl%l" glggils@ %h&l&% ér? sﬂ%l tﬁ’?all)lﬂf’%%a% £ Fc)lé%té/toglf CtlIlechrt?klne expands

I ne exp
CD8 T cells and CD4 T regulatory cells

11. The method of claim 9 wherein increasing the biological activity of the cytokine expands
CDS' T cells.
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9. The nethod of claim8 wherein increasing the
bi ol ogi cal activity of the cytokine expands a

w@opagtesdn of T cells, B cells, or NK cells, PCT/HS2007/062361
conbi nation thereof. 10 The nmethod of claim9 wherein
i ncreasi ng the biological activity of the cytokine

12. exJandsthopeé clyine @ Whercarderapipg te bielgaicaltastiyityoxdthescytakine expands
nd C ing the

oD R A el e Al B e DT B8, pands oo T
cells.12. The nethod of cIa|n19 wherei n increasing the

13. bi ahegiaak o?gltaﬁﬁ/ b (’VYIGIQ{II 1191&@&159&%94%18@);;@51%9%%8 cyToklne expands
regul atory cells and bl ocks expansi on of + T cel

naiveJ, celther memerod @ﬂls,@lralcwmbm@ﬁtﬁélrt iteofi ncreasi ng t he
bi ol ogi cal activity of the cytokine expands nave T
cells or menory T cells, or_a conbination thereof. 14.

14. Thd hererched ob¢laig hnerenipapeing thikiplogisaligtivitieo! type 1 interferons or

typ ebﬂ Qlt&&'r&ﬁlonqq{oh \ﬁ'efh}(toﬁ&eﬁcy&ﬁ uln fo%sqgnﬁfng @éncﬁf)n h%ﬁ@mhtlnmahan
interferons on a non- enatop0|et|c cell 1 nproves

subjeetmune function in the manmali an subject. 15. The
nmet hod of claim9 wherein increasing the biologica
activit¥ of the cytoklne expands the cell popul ation

15. ex Tp psthod of clymed wrbemdnaeastedhawiologisalrasiivity ¢fcheadqking expands
the&ﬂ%mBhQﬁ&ﬂ&%%% activity of the cytokine expands the
popul ation in vivo. 17. A nethod for inproving
|nnune function in a mammal i an subj ect conpri sing,
16. 2d LR LRIRH N BlatP9 WAE-cFBRITB siBNh SHBloBRh] Rt sTHhE 1AM expands
its natural receptor, and thereby increasing a
the gallgropgptent inaevi vity of the cytokine in the nmanmalian
subject. 18. The nethod of claim 17 further conprising

i ncreasi ng presentation of the cytokine to a target
17. c ey metgoq fos imaRrevin gIMEng fyActiondm & amupadiansupiget Fopprising,

adnﬁ;rHQJ:l%thto t@naﬂﬁ@lﬁﬁ%ﬁﬁ@& aQbtokin@iafld ke nather.eé V&ﬁqbtd:r hed thereby

receptor further conpriseS an Fc portion bi nds

increasingleeiRlggion inptevity 26 themhiokinethtg n@ﬂm@qhan AYLICELf ur t her
conpri sing conpl exing the cytokine with the natura
receptor prior to said adm njistration, and

8. adriPRmSthe iohgaith &7 BPhBIGORErHBE KISTatng Bispngsior §f i gytokine toa
targm WO\%L{MQE funétlon NS rﬂ@tﬁﬁ@ﬁan%fub ghtai m 20 wherein

the cytokine is interleukin- 15 and the receptor is
i nterl eukin-15 receptor a. 22. The nethod of claim 20

19. WhEhe fdthoB &F Elash Mowh&einBhOlcO@tdd ®irttRe Ednvprisys f Fd g¥tion which
cyt oki ne expands a popul ation of hemnatopoietic
]mm%é?ﬂ§cﬁ@ Nfhe net hod of claim 22 wherein increasing
t he blologlcal activity of the cytokine expands a

20. DO :3 %’tgl{lﬁ%g lﬁé} gﬁ#dﬂﬁéffoéﬁéllngg?rﬂgaxlw &g Fgﬁoﬁng r?/it% the natural
receme pRbio si1€ b@amisAgtidn) endidalifigle6ad thaeYtoNintVecObtod ddBplex to the

cyt oki ne
mammalian subject.

21.  The method of claim 20 wherein the cytokine is interleukin-15 and the receptor is

interleukin-15 receptor a.

22. The method of claim 20 wherein increasing the biological activity of the cytokine

expands a population of hematopoictic cells.
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expands CD8+ T cells. 25. The nethod of claim 22
wherein increasing the biological activity of the
W@ 9i00kyFed3 expands naive T cells or nenory T cebdBHUSWNT/@62361
conbi nation thereof. 26. The nmethod of claim22
wherein increasing the biological activity of the
23. cytlokimsthod ppelmars22 weereialincrpopaltteticlngien agiwiy.of 2. cymiene
I [ i cal
e T R U g U L
in vivo. 28. The nethod of cIa|n12 1 wherein the
24, mmhie%d%y Hhﬁ?b DRSeR 11%?9&5@1@% Blﬁ[%i@zﬁ a§t¥x§€¥ otkﬁle
advanced a t he manmal i an~subj ec hod
exm@ﬁ861§|ﬂ¥@1ﬂ mhereln the increased biol ogi cal act|V|ty
has a therapeutic effect to reduce or elimnate
ne&gﬁastlc di sease or infectious disease in the
rethed ohippeE?2 whercipresyensing thebjolpgied] peteyef die cytokine
expdrfd§ HALEMCEls &%em%T%@ﬁf' 8 Amifh Ao terebrWher ei n the
|ncreased bi ol ogi cal activity has a therapeutic effect
to expand a henmatopoietic cell population or inprove
26. hemat aRioB oF Elakehd whASRVRI¥asink &Y HEbsics aph el @he cytokine
resulting fromirradiation or cytotoxic drug
expands therpelh POPUbHiop e pr i mary or secondary
i mrunodeficiency in the mammalian subject or from
aglng in the manpal | an subject. 31. A
7 pr éve meﬂwa gFlaIm %%WF?{@IH&W%S wathrdielpge §é“‘i“i5( Oé the cytokine
exmﬂﬁgﬁﬁbbﬁﬁqﬁmﬁhﬁ%iwQQ”pf'S'nga admi ni stering an
anti body capabl e of binding a cytokine to the
manmal i an subj ect in an anount effective to reduce or
28. el Tt ARt b elaid? DWAFHAhChSeASRanuber Hak eWeilenéd Bamune system
occurrence or recurrence. 32. The nethod of claim 31
due fqzdvarged agherthsMAR™at WPSEler i ng a cyt oki ne conpl exed
with an antibody to the mammalian subject.33. The

cl.ai m urt her. conpr a

29. 07 aregieiar ShR 7Ty b R TB P Ro s e R s hGpcsic offec
to rédued o cBiminiterdbRstd diRARr diTadtioantikocn thORPhngliftuBfRct, or

Fc portion binds to the cytokine. 35 The nethod of
Proveig I PQCUiI Py EFCHTEIE cyt okine is IL-1, IL-2, IL-3,

IL-4, IL-6, IL-7, IL-9, IL-10, IL-12, IL-15, IL-17,

t eron,.t e |l . interferons, |EN-a,.
0. Ll el P el SR AT atBad g P Mg b e
to ckfaad aUt@MBPIIOR @i HORTRionDr INFUYIEELopIctiBEE feSovery from cell
mul tiple sclerosjs, diabetes, |nflannatory bowel

deplav%%éﬂnqo%@?l irsackiadion oy eiefAYiE drugriratmeni, op BRmmEEEy or secondary

1mnﬁllnb@Jfﬁieﬁcﬁms@é@mm@ﬁanasﬁbja&aor aéﬁﬁ?mﬁﬁé Hl@ﬁlmﬁflarf:iu% e@@
wher ei'n increasing the bi ol | ogical activity of

cytoklne
31. A method for preventing or treating autoimmune disease in a mammalian subject

comprising,
administering an antibody capable of binding a cytokine to the mammalian subject in an
amount effective to reduce or eliminate the autoimmune disease or to prevent its occurrence or

recurrence.

32.  The method of claim 31 further comprising administering a cytokine complexed with an

antibody to the mammalian subject.
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expands a popul ati on of hematopoietic cells. 38. The
nmet hod of claim 37 wherein increasing the biol ogica
W@ea7w936y3 of t he cyt oki ne expands a popul ati onP@F/US2007/062361
cells, Becells, or NK cells, or a conbination thereof.
39. The nethod of claim 38 wherein increasing the
33. bi dhegicthal ofiglpiny 3t fpriber cohwrisipg ticraasing x ptgiraGRgityrof the
Cwﬂ% |'s and CD4+ T regulatory cells. 40. The nethod of
ai m 38 wherein i ncreasing the biological activity of
the cytoki ne expands CD8+ T cells. 41. The method of
34. €l ginmRehowWReEigin13 1 Qﬁér@tﬁsa' rﬂglot:llaﬁalkéh%dag 'cGﬁiarlﬁﬁé dnvitd I)()rt‘i)cfn binds
the cytokine expands CD4+ T regulatory cells and
to thylcytokmeexpansi on of CD8+ T cells. 42. The met hod of
clai m 38 wherein increasing the blological activity of
the cytoki ne expands naive T cells or nenory

35 or Tae gwsihor nhelrian t weeraigfthe w@kﬂmﬁéﬂnétlﬁo%l T Et ‘éullcn%ltL -7,1L-9,
IL- MR BB AR NG 1 LR BRhRLABHE AnePintotiefohs Ainta/ RENDB, or 1FN-y
ihterferons or 'typ€e |nt
non- hemat opoi etic cel | |nproves |nnune functlon in the
36. mmﬁeﬂﬁd%yﬁhﬁ?ﬁl ﬁﬂerel-tml‘?e Jﬁh&%n@ﬁls%s@is%éﬁlam& Eﬁﬂrﬁls multiple
increasing the biological activity o cyt okl ne
sclemgpadietstashiefleeiktopolmchtisente. rondsi osysaic [Tips crehdvendosos, allergic
is0Gded Jwherein increasing the biological activity of
m“%%é&g§%’ i ne expands the cell population in vivo. 46.
A nethod for preventing or treating neoplastic disease
37. 1 N TR NRISRF 8% Db RGEinGRIDNInd 1RG0 BEELIMLEE e Sk
antlgo y cgpable o%»%tﬁdlngsgécytéi %e to tﬁé Fokine
cxpyrelamppgtios b hesttopactmsclrount ef fecti ve to reduce or
elimnate the neoplastic disease or to prevent its

occurrence or recurrence. 47. The nethod of claim 46
38. whdhe methor of plaishp hwhereindpaseasiag thebielagied actigy| of ghetayipkine

expafd’ Q?ﬁﬁtlatmﬁlo@q{wﬁs BGAN1E P Rioelh, %%%wnﬁ'mat% thtEgrhona.
48. met hod of "claim46 further conprising

adm ni stering a cytokine conplexed with an anti body to

39. T hehFREIRl o Bla Sl Ghdreindbrealing tﬂ%lﬁggcﬂfacﬁ:\}l b tytoklne
further conprising increasing a biological act|V|

exparida CRpt Eﬂ@ﬁ]ﬂfeandﬁ) Thegweonow!lof clai m 46 wherein a
nonocl onal antlbody conpr|3|ng an Fc portion binds to
the_cytakin he net hod of claim46 wherein the
cytTQR m@oﬂ@f FIEIII} 38 Whergln ur%eaglng the. b4010g1€al @c‘u\p@ of the| qytoglne

expdrlds €B8" Tleefl?, IL-15, IL-17, 1L-21, type | interferons,
type Il interferons, IFN—a, IFN—b, or I FN-g.

41.  The method of claim 38 wherein increasing the biological activity of the cytokine

expands CD4" T regulatory cells and blocks expansion of CD8" T cells.

42. The method of claim 38 wherein increasing the biological activity of the cytokine

expands naive T cells or memory T cells, or a combination thereof.

43.  The method of claim 31 wherein increasing the biological activity of type I interferons or
type II interferons on a non-hematopoietic cell improves immune function in the mammalian

subject.
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52. The nethod of claim49 wherein increasing the

bi ol ogi cal activity of the cytokine expands a
w@opalgtesdn of hematopoietic cells. 53. The nek¢iUuSh7/062361

cl ai m 52 wherein increasing the biological activity of

the cytoki ne expands a population of T cells, B cells,
44. or Tikmethiol of claim 38 wherbinnear¢agmg tiivdrielogical Bativitpred theeytodsene
f [ rei,n increasing the biological activity
(mp%Pstegmgggol¥ﬁgegk%%nds CD8+ T cells and CD4+ T
regul atory cells.55. The nethod of claim53 wherein
45. 1 NQLEARINE of PGNP PHAGLG R cr@S ik Yid BlolBFicdI R GY o2 KlStokine
expands CD8+ T cells. 56. The nethod of claim53
expagide theicall perorainsiimyve-he bi ol ogi cal activity of the
cyt oki ne expands CD4+ T regulatory cells and bl ocks
expansi on of CD8+ T cells. 57. The nethod of claim53
46. whey BFthod [ PEagitig of Heathiz sreriistiarisease ing pympplignywbject
Com§ﬁygéine expands naive T cells or menory T cells, or a
onbr nation thereof. 58. The nmethod of cl aim 46
whedmimstirmgran astitegy cirablsiod bdingal cytosinicve thy newmngaliay pebj¢ct in an
amolulatt e?%&?\lfqu Feddl 6rye%ﬁli+ Ite {hQ Elgd’ fla%{lg 08ea806Rp prevent its occurrence or
non- enatop0|é%|c cetl |nprgbes I mune Tunction N the
recumgneeal i an subj ect. 59. The nethod of claim53 wherein
i ncreasing the biological activity of the cytokine
expands the cell popul ation ex vivo. 60. The nethod of
47. c| dibanBthodieérlainndg wherelaghangoplasichiishssgs eaceraglidyinmgr, gafrcoma,
c ' d | population in vivo. 6 1
Imﬂ%ﬁ%gf%%§h¢§$lﬁ%%gﬁﬂéﬂgagmﬁ%%atopoietic cell popul ation
in a mammal i an subj ect conprising adm ni stering an
ANt co ' . '
e S P e LS ARG b By bRBe comlosed withen
antibddydie thegfanmhadiaaxpdered hemat opoi etic cel |l popul ation
in the manmal i an subject. 62. The nethod of claimé6 1
further conprising admnistering a cytokine conpl exed
49. wi {The srsthed of plaiay4q Brthercompiping ingreagingp bielogigBactivigeof the
cytdRichod of claim 62 wherein a nonoclonal antibody
conprising an Fc portion binds to the cytokine. 64.
The nethod of claim6 1 wherein the cytokine is IL-1,
50. | LT8¢ ndebirod of blkinft46 Wherbin alhonbclohd-aBibddy cbihridikg delFe portion binds
IL-15, IL-17, IL-21, type | interferons, type |
to therpyokinér ons, | FN-a, IFN-b, or IFN-g. 65. The nethod of
claim6 1 further conprising increasing a biologica
activity of the cytokine to provide the therapeutic
1. of flag fredied of HaiR WBECB e RACES HhHb ailk 3¢ Hhed, IL-6, TL-7, TL-9,
e ihetqrc l:at.i i
B G B R T
met hod of claim66 wherein the T cell populationis a

52. CD8tic etk lof PRRMARHhQBinGicrising the biological activity of the cytokine

expands a population of hematopoietic cells.

53.  The method of claim 52 wherein increasing the biological activity of the cytokine

expands a population of T cells, B cells, or NK cells, or a combination thereof.

54. The method of claim 53 wherein increasing the biological activity of the cytokine

expands CDS' T cells and CD4' T regulatory cells.
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CD4+ T regul atory cell popul ation, or a conbination
thereof. 68. The nethod of claim 67 further conprising
wexpaneionyy CD8+ T cells and CD4+ T regul at ory REI/US2007/062361

69. The nethod of claim67 further conprising
expanding CD8+ T cells. 70. The nethod of claime67
55. f urlhperethod wpelpist hwestpaneirergingtipbiqlogied abtatitrof theedyfokine

oGkl expansion of CD8+ T cells. 71. The net hod

empﬁgggﬁgiﬁﬁgggmherein i ncreasing the biological activity
of the cytokine expands naive T cells or memory T

56. C el’[’_h@ mefHod Bf 9191%3531@'5&9151 iﬁﬁ%ﬁgfthe ‘t%@logi&h %cﬂf@ﬁ/rb@qiel(%fytokine

claim 66 further conprising expanding the NK ce
cxpgydp (D4t Tapeulardy citreanddidelssicwrnsiinad 56 T estls.her
conprising expanding the B cell popul ation. 74. The
met hod of claim6 1 further conprising providing a
57t hdhapether of grineed whirela legjraskE e tiplegid agthewmpiecytasine
expdiP LAYV T REINBY: PRAET TCIREDL 2 ERARVELY et hemat opoi eti c
cell depletion resulting fromirradiation or cytotoxic
drug treatment, or primary or secondary
58. 1 Mupagabl oF BEY4d PhérBia RERL HRbiSEA GttivittDf a IR 1 interferons
met hod of claim66 further conprising expanding the ,
or typs dhitsplsTons P a sen-herpripreticiicicelh inasroygsyigmupg fungtien 1pghcpgmmalian
subj@é ¢l aim 66 further conprising expanding the
hemat opoi etic cell population in vivo.77. A nethod for
preventing or treating infectious disease ina
59. MaMiBhicaRdd SEBLRCE3 RPN iSdrdiGind G¥ U318 §i8411aBSif b altdyRRMY
capabl e of binding a cytokine to the manmal i an subj ect
expngs gis catrbemdatiopesedpve to reduce or elininate the
i nfectious disease or to prevent its occurrence or
recurrence. 78. The method of claim 77 further )
60. ¢ orT§? pasthog ob elAinh P S BT PIRGNGeasiag diciolpges! ety thepytokine
ﬁxp&ﬂgug%eﬂ9§@93§ghaﬁqlto enhance vaccine efficacy. 79,
The method of claim 77 further conprising
adm ni stering a cytokine conplexed with an anti body to
61. t hex edib@fdr akbastil @ hitmatBoictidtR 1 FBHUIStnGh a &ladinfBlidS subject
wher ei n a nonocl onal antlbodﬁ_cqnprising an Fc portion_.
compriiag A4BintstrENg §t BKIRAY capedle vhRingge AU OLTC & B mampalian subject,
ther¥ESr6¢iBink: B encepfc Od &R cl SF thdexdpandch hématbpoidic deli phpuldtiontn the
IC-7, I1L-9, IL-10 [IL-12, IL-15, I1L-17, 1L-21, type |
mamppglentsebies, type Il interferons, IFN-a, IFN-b, or
| FN-g. 82. The method of claim 77 further conprising
i ncreasing a biological actiyitg of the cytokine. .
62.  The method of claim 61 further comprising administering a cytokine complexed with an

antibody to the mammalian subject.

63. The method of claim 62 wherein a monoclonal antibody comprising an Fc portion binds

to the cytokine.

64. The method of claim 61 wherein the cytokine is IL-1, 1L-2, IL-3, IL-4, I1L-6, IL-7, IL-9,
IL-10, IL-12, IL-15, IL-17, IL-21, type I interferons, type Il interferons, IFN-o., IFN-B, or IFN-y.

65. The method of claim 61 further comprising increasing a biological activity of the

cytokine to provide the therapeutic effect.
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83 . The nethod of claim82 wherein the biologica
activity increases the hematopoietic cell popul ation
weowpdsieng T cells, B cells, or NK cells, or BCT/US2007/062361
conbi nation thereof. 84. The nmethod of claim83
wherein the T cell population is a CD8+ T cell '
66. podik atcthod obelaimn @DaherFintlehenutapeietie edll populatipmednemisesoF cells, B
' ' f . The nethod of claim 84
‘””gﬁfgﬁg%ng%h%??é@ﬁ%ﬁgi%%% ing CDB+ T cells and CD4+ T
regul atory cells. 86. The nethod of claim84 further
67. COMRE hdtdd 0P XIRANGH HeerGhe ’Fc&%dpﬁlaﬁ&? is é&l%&tlnjeéeﬁl%pﬁation ora

claim 84 further conprising expanding
CD4 elgiskulpioryyced opelatzand o) eediimgior iseaesi on of CD8+ T
cells.88. The nmethod of claim 84 wherein increasing
the biological activity of the cytokine expands naive
68. T dbr msthee ofglait §7 frrtbe] qogpriging sxpepding RBXS drscimd&dr4 T
regffflory L0, Mt hod of clai m 82 wherein increasing the
biological activity of type | interferons or type |
interferons on a non-hematopoietic cell inproves

69. | MUB eefHAAGF Ligth bNAkAS JFBIFRELE 8Xhagdib €DK TS, The
met hod of claim 83 further conprising expanding the

natural killer cell population. 91. The nethod of

70. ¢l aihenRholl BF tBid 6T omfpEd hipgsiex panadiing Coae TBe@@ltdry cells and

ul ati on.
bloc%?n% expansion of CD8" T cells.

71.  The method of claim 67 wherein increasing the biological activity of the cytokine

expands naive T cells or memory T cells, or a combination thereof.
72.  The method of claim 66 further comprising expanding the NK cell population.
73.  The method of claim 66 further comprising expanding the B cell population.

74. The method of claim 61 further comprising providing a therapeutic effect of a cytokine
antibody complex to improve hematopoictic cell recovery from hematopoietic cell depletion
resulting from irradiation or cytotoxic drug treatment, or primary or secondary

immunodeficiency in the mammalian subject.

75. The method of claim 66 further comprising expanding the hematopoietic cell population

ex vivo.

76.  The method of claim 66 further comprising expanding the hematopoietic cell population

in vivo.
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77. A method for preventing or treating infectious disease in a mammalian subject
comprising

administering an antibody capable of binding a cytokine to the mammalian subject in an
amount effective to reduce or eliminate the infectious disease or to prevent its occurrence or

recurrence.

78. The method of claim 77 further comprising administering a vaccine to increase an

immune response and to enhance vaccine efficacy.

79.  The method of claim 77 further comprising administering a cytokine complexed with an

antibody to the mammalian subject.

80.  The method of claim 79 wherein a monoclonal antibody comprising an Fc¢ portion binds

to the cytokine.

81. The method of claim 77 wherein the cytokine is IL-1, 1L-2, IL-3, IL-4, 1L-6, IL-7, IL-9,
IL-10, IL-12, IL-15, IL-17, IL-21, type I interferons, type Il interferons, IFN-a.,, IFN-B, or IFN-y.

82. The method of claim 77 further comprising increasing a biological activity of the
cytokine.
83.  The method of claim 82 wherein the biological activity increases the hematopoictic cell

population comprising T cells, B cells, or NK cells, or a combination thereof.

84.  The method of claim 83 wherein the T cell population is a CD8" T cell population or a

CD4" T regulatory cell population, or a combination thereof.

85.  The method of claim 84 further comprising expanding CD8" T cells and CD4" T
regulatory cells.

86.  The method of claim 84 further comprising expanding CD8" T cells.

87.  The method of claim 84 further comprising expanding CD4 " T regulatory cells and
blocking expansion of CD8" T cells.
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88.  The method of claim 84 wherein increasing the biological activity of the cytokine

expands naive T cells or memory T cells, or a combination thereof.

89. The method of claim 82 wherein increasing the biological activity of type I interferons or
type II interferons on a non-hematopoictic cell improves immune function in the mammalian

subject.

90.  The method of claim 83 further comprising expanding the natural killer cell population.

91.  The method of claim 83 further comprising expanding the B cell population.
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