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METHODS FOR TREATI NG RENAL CELL CARCI NOVA TECHNI CAL
FI ELD The present invention pertains generally to
woreaohosiis1d or treating renal cell carci nona w tPCT/LSR06/003116
In particular, the invention relates to nethods of
treating renal cel |l car ci noma |n patients who are
BRSO S #OR TREAJINGIENAL Glilglh CAREINOMA
t her apy. BACKGRQJND Interl eukl n-2 (I L- 2) is a potent
stimulator of natural killer (NK) and T-cell
proliferation and function (Mrgan et at. (1976)
TEC&M@M;EIMS 1007-101 1). This naturally occurring
has .been shown t ave_an i-t nor ac
A B SRR Bk e Bt ot R 85 Yo
caroﬁm’m WEE TV in birilehiak itRemasitionatRtks kb legiods bﬂféatihg'réxﬁﬂ cell
or tunor-infiltrating |ynphocytes (TIL) (see,
carc %ﬁ}p@atlmg whe SFeat Iypimpaind oEﬁ)@pleragt ofijigh-d sgpg@;@ therapy.
316: 889-897; Rosenberg, Ann. Surg. (1988) 208:121-135;
Joser-iN et al., J din. Oncol. (1988) 6:839-853;
Baq oser%@pg et al., N Engl. J. Med. (1988) 319: 1676-
1680terlenidn-DEbe ) sta @mitent stimuldtdrof n@uead killeg Q9H2 hnd T-cell

proligafionaat fnbien (Morgan et o 37bk $bibe 03000 1 B arlGimpaturatty

occ@flflg [ﬁﬂﬁﬂokﬁﬁ' Has %@élﬁdh%%‘i&o Havdght ) {uQ{o? LR Ty( z{g)amstaa varlety of
commercially available I'L-2 fornmulation from Chiron

mall@uamsaﬁlﬁhwlow\yhﬂﬂ dombi@Al, with hephokinesstivated hxllleudmnlg)
e JBROE R SRBSRC b TRt Kbk HIR s B . v

J. Mfdavme?) 316i330-37s REsedbergl-A7n. 5apsl (u%@ngqmlessrépa‘ﬁ@n et al.,
herapeutic results with respect to tunor

. Chi om0 S0-E0 Hoserbrasen 61+ Mokegl 1 RGOS 318/ b76-
h l.
5SS VOB (9 SOPELAT ol SR BR R o
has best bmmrmedm g@tjiﬂmtmﬂ:h knettasﬂatlb mmﬂéftMﬂcﬁr?gyn? 819 29rcinoma
15 : ec 00 .
using P8k z@g@mrg%glagz A% a&%dl%?ww&éw fm%%&mm Ggmpration,

2072k didvedea f I )
B e al) ¥ B g el aPb P o

treatgiemgy vethdl issgtbredht bt ahy lBioqu (9% 83120201202 ot vienrhigh
doscs o -2 5 R ShFsvR BORE Ve De et ebuhesryilh Sabetias pr gfpwih

freqA@RE daliid RVEBRIR dffects, 1|ﬁ@l$1dfn%5ﬂé‘i'ér%ﬂd bRl Hyp6ich¥ibn ’étﬁ’c!@{plllary
responses i n approxi nat el y 15% of patients, sone wt

leak) (wargulguieaksyidrgme po Wb serand mgarokunsah Phangat (sep) Tor ewngﬂe
Dugglu!. 438 b JLfnﬁ dn%ﬁ%%@ugyﬁqlgé qZV\fﬁtSpo a 14s£1%¥ééh §3 3k K (Blogd (1994)

s on and
83: 2@8 0ans8s; and Sznol and Parkinson, Blood (1994) 83:2020- 2022).

Metastatic renal cell carcinoma (RCC) is generally resistant to chemotherapy,

either with single agents or with multiple agents in combination. Greater success has
been seen with immunotherapy, particularly with the use of IL-2. Therapy with high dose
mntravenous IL-2 has resulted in objective tumor responses in approximately 15% of
patients, some with long durability. However, the édn1inisﬁation of high dose IL-2 is
associated with capillary leak syndrome, which results iﬁ hypotension and réduced organ
perfusion, which can be severe and sometimes fatai. These toxicities have generally

restricted the use of IL-2 to a highly selected group of patients administered by physicians
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perfusion, which can be severe and sonetines fat al
These toxicities have generally restricted the use of
WO 2008/08151@ hi ghly sel ected group of patients PCT/US2006/003116
adm ni stered by physicianswith significant experience
inits admnistration. The use of |ower-dose and
withssiesificarH espiispca Bt dsiBsEatione g heaiss oblower-dpsenshe or

subéxﬂ%rfeE%PZ‘iy %’n&n‘?&exﬁfh Ei}goﬁkxli'se& 1Pl ?518133—: 6 1%%‘8%?1}&1%# %chac?ther

en explo
bioldgi¢ @k ets,autaLinkerRas-, mmkema:tﬁl@reﬂ hesaeifort & ddvblo‘@ a more
di sease (see, for exanple, N eken et al., Cancer

broaailbaméwablﬁél@ﬁr@ph@r Fhis disgne fseq,fopgompe. Nigkai 4t by Catcer

L., I 2 19- t
Biofir. Ra}{{;ﬁp : éﬂ (1 %Cil 28?%’3 %leéger%béi c%zénc BF ngltl 19-
1123J Less&m &@lal. nAanameér Re(sl&ﬂej) 20618051065 ﬁ“ obtdi éﬂ &x JeClin.

Cancer_ _Res. 86-1292). There repains a
an%éwa&aéowﬂoip i} FR s ePbRet (L) A5 586 s
t
\éﬂ‘lﬁge {eggglsﬁ?&;éfg g%ﬁa{nﬁg{bg%fi gf;%‘%}’%“ Itx‘éatf%%@nﬂs Witk khal

cell Icawﬁmﬁlﬂslat'ﬁheﬂ@ reBien toxigityentlimprqye theramstianfficacy.

ef fi caci ous nethod for treating renal cell carcinoma

with IL-2. The nethod utilizes a relatively |ow dose
qu&AﬂLog THRNRIERAON dosages used previously in high

dose IL-2 therapies in order to reduce toxicity. As
sholhe prwenh@vemmr@@dweameqfﬁcaomswqtm fap edting reedicdn

carcHHl} ST TPl SR I o Rt e o

dosddes abdbptbvibosly pahigh dbse MAD tiedpidtin beded (@iedubd 1@1@10&95 As shown
1L-2 therapy. In one aspect, the jnvention. provid

in ﬂ%ﬁewwkfséwr%éb@ |ﬂ?F‘§aIﬁuH€u r@&mﬁraflg@#pmwph@ﬂﬁ BHagr %@W’Fh with

redit@l %{if]ﬁ%@%ldé S gJ&r@ r*ﬂoﬁﬂpsoﬁ! ﬁﬁ%ﬁve g aRat fo‘?1 gatgée@% Yvho cannot

rena I npai e certaln enbodi nents,
toleczedzlnghalbce Hoetthdrgpyet astatic. In certain enbodi nments,

the patient is .into]erant. of hi oseIL2treatrren
| n 18198 a5t wnventwﬁ@r%@%&dﬂe@%? rdggting § human bt having

reneﬁ@gfl @ér%fn%ﬁian On Rer@S @m%dﬁlneﬁt?s MeYatnt |1§—re?1alﬂ’yefm19ﬁ'ﬁéd icertain

-3 doses a day, for 3-6 days a week, repeated f
emlmdﬁnenmekfsrenalr@llwmmmssm@asta:tg o cértain embpdlments the patient

s iR ot B BBt 52 M U of | L2 every 5 daye

t 0 Hh ofeBibodin&REahSshefhol c@mﬁﬁsé@%ﬁ&dmﬁﬁ@érﬁig’h &d&e of lIL-52 MIU
i s covalent I% conj ugated to pol yethyl'ene gI ycol or
of Iba BasdpBtinythdesds parydpt 3-815@y3 Waslkirppesicdriphir2Agvacks; 2nd b)

adnfn%steilm nmﬁl%‘;i‘orllrh@e rther enbodi nent, the nethod

dm nistering a dose of 9 18
In another embodiment, the method comprises: a) administering a dose of 1- 52

MIU of IL-2 every 5 days to 1 month, repeated for 1-24 weeks, whprem the IL-2 is
éoxfaléntly conjugated to polyethylene glycol or pol&oxyethylated polyol; and b)
administering no IL;2 for 1-4 weeks. 4

In a further embodiment, the method comprises: a) administering a dose of 9-18 ‘
MIU of IL-2 per day, in 1-3 doses a day, for 3-6 days a week, repeated for 1-24 weeks; b)
administering no IL-2 for 1-4 weeks; ¢) administering a dose of 9 MIU of IL-2 per day, in
1-3 doses a day, for 3-6 days a week, repeated for 1-24 weeks; and d) administering no

IL.-2 for 1-4 weeks.
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MJ of IL-2 per day, in 1-3 doses a day, for 3-6 days a
week, repeated for 1-24 weeks; b) adm nistering no

WO 2008/081510 1- 4 weeks; c) administering a dose oPCPUNMOL/003116
of IL-2 per day, in 1-3 doses a day, for 3-6 days a
week, repeated for 1-24 weeks; and d) adm nistering no
| LIp yeigmothez ebediznent, thq meed comprisest abfitsbdidministering e dose

of IW& Eggll &a 81‘ §‘)d?%sj ({u%fng o%g[\g gfc greécﬂlg anq s‘te%s%g adbse of

one” wee

9 MIE oIMd-2 Iﬁsddhy]fcﬁfueialym g)mwédsb@ aﬂfmﬁstMnhg ftloddofl SFMIU ﬂﬁYL-Z per
for 2 days foll owed by adm_ ni sterlgcg a dose  of
day for 3 days dyaing gash Werk, ¥paafed foadrwerks: éhtr%éémlmﬁfé%&%éﬁ -2 for

3 wég{gkng; tﬂg;;‘ﬂ'fsadnﬁﬂlﬁt%ﬂh%g do@UF TN GURF NG 9 29 d%l}'rgo% 5f<%'_'ys §f each

mnistering a do
week| repegiexd fod aywdelss; aﬁd@&ﬁﬁhpﬁdrmmstermgab IL+2xfoe tvegtk§.or 6

wodh 2y Phineetbads e ot Bieslrs Bavbeierap fnasiheproduced
1L-3. LT}?e 18 30 cREINERAS ARBRNL DYor R/ﬁﬁ&iﬂ@ﬁl@réobéc&n pridifg h%eﬁ\eﬁ@éhavmg

i ncl ude human IL-2 or variants thereof conpr|3|n
at leaelicpbenicd)- % nefuancd identity dbthetsequent®obbumeapidnz 6SEQ ID NO:1),
entlt to.t of _human I L- )
incI 8P oY acgﬁﬁe&g COHER ek ity TAReh 570 T o A e 76, 77
78, 39180, 85, 82083, &Y, 35, R6, §B,88789, 90591,08, 93,04, 98,96/97, 83099, 100%
81, 82, 83, 84, 85, 86, 87, 88, 89, 90, 91, 92, 93,
sequpnce gisntityghergtp, Iygertayn embodimesisqtheribe? is @a ki mputein, for

r odi NhS
exaifel Sishop it 1 18 LERBSERM G lal o o (pSTRY ok by Al
Serihd H22; ahdstedNAdY; dbedréy ded-ThesdebSer 3dedeSer Sius-SerAllal. 0 a
Ser - Al al.des-Pro2_ des-Thr des- Ser 4
prefgged @@L%dla@gt g@rﬁz Puiepn is) Ges4l %Wéi ¥FBg | %ﬁgm?%}ﬁ%ﬂeukmﬂ
(aldbfi€uididy; 2 mutein is des-alanyl-1, serine- 125 human

|nterleuk|n 2 (al desleukin). In certain enbodi nents,
t hdnlcestd@n |embo¢mamgat@dublsa;opmg§eted hydi poigethylenelycol.

ExefOSHY QST ea gy a2 egHs a6l (TREH tg* RADBGSIBEatvcol
havig| aﬁ(h%ﬁ e ﬂ@mmar afel%a@@@ 00O 140, B8 ABdhE, Aol ¥e@l1ylene gl col

olyethy ene gI ar wei g

ving an aver mol ec
hav@g 2D, AYGREE moize@u oeizit pHA800 e, @p(bgalgwgs, tepd @m@lmlwme glycol
havgl %%x%gT n‘é? cﬁer e rﬁlﬁgf'& 66? Y@if@kﬁo (faﬁtogs 000 to 12,000

PSne I Tren is covalently

COITh gk esibbdin®n3OthedKyEk Ryl dét qajugated tx @oploaysthylated
polﬁoxyethylated golyols i nclude, but are not |imted

polyod, Epgnplaniralygiys hwt%dd?%mlwchw@ Qi gt Jimated do,
vl SRR MOINR DU A BIE Bl BSIed By, I

certpioleptrodahdmyd, dtee;tblgimﬁwtaltemym ds a polyoxyethylated glycerol having
an average molecular weight of 1,000 to 40,000.

| In any of the methods described herein, multiple cycles of the method of treatment
can be administered to the subject for a timé period sufficient to effect at least a partial
tumor response. In certain embodiments, the time pg:ric;d is at least 6 months. In certain
embodiments, the time period is at least 12 mpnths. In certain embodiments, the time
period is sufficient to effect a complete tumor respense.

In certain embodiments, the method of treatmént further comprises multiple

cycles of a treatment comprising: a) administering a dosg of 9 MIU of IL-2 per day, in 1-
3 doses a day, for 3-6 days a week, repeated for 1-24 weeks; and b) administering no IL-2

-3-
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an average nol ecul ar weight of 1,000 to 40,000. In any
of the nethods described herein., nultiple cycles of
w0 b@omgtshod of treatnent can be adm ni stered tRCT/K82006/003116
subject for a time period sufficient to effect at
| east a partjal tunor response. In certain

for ryveskpeadrynisierrd toisaid spliestdar » Emgtperied suffisienbiotafect atdeast a
part?agru%rﬁé)ﬂeﬁmgéh ments, the time.peri.od is at |east 12

Cértain enbodlnents the tine period is

-sufThiaay eﬁthetrnbtbnﬁ&s&iekcrﬂ)ed hoie tiee MLPBin besoinBeered by
certai n.enbodi ments, the nethod of treatnent further

subEHRRFONS SRITFPETIHONGM e INEgRSIg ¢ Infray enons. Aaw; P‘&IBW&PWSP‘W@I topical,
or tﬁhscﬁgtﬂhlrﬁdﬁhﬁirsir&%naofmysﬁlﬁ%florpo gb@gltoblss 2nR8Sr efégl‘,?io

doses a day, for” 3-6 days rep
embpdﬁnenwwﬂ -2asddibinisietnd mitlst@nemglno | L- 2f or 1-4 weeks;

o S PO 55 B B crto o

ofsmﬁﬁ%mmﬂe\#wt&fdlémuf@ﬁéwﬁs described herein, the
| L-2 can be adm ni stered by subcut aneous,

i ntraperitoneal, intranuscular, intravenous, oral,

o HERPRH PR P FEPAAT Lsi"on or supposi tori es. 1n a

pr efigure dtogipanditieRlative Bffidaty 8f o @3BTNI2Sh patehts with
subcut aneously. These and ot her enbodi nents of the

metasigicaenalicsll eprcimomadiavingnezap] (Feryacupatingng ($63b< 4 mridL) and

f
imped A sl BT BB RS Sl Bl Bifen doscribed
in Bxeinate 3 eFiglirkeilcshoys afpldt@fitttqecentag? off sutpadts ediilsiting ptogression
nmet a s 2% renal. cell carC|noTa g vin nornal (serum
free SPEAYS fﬁé v(egs(g's)tm@ o} ygarﬁﬁpgj % af 94t 6}} epgl@e pE ﬁg[vwmg subjects
verdud gl ifRedrsCr >1.5 no/dL) fol | owi ng the adm ni stration
regi men described in Exanple 3. Figure 1 shows a pl ot
of Hipwegehewnrbgegraph deijtottbe exdialbrasponsepatogfoepsiians with

et RhERY Sl gL e {FRRORR0 st

fundtRANSCr Bl Guh®dR) SEambBwih e dedeARL dRwahd 18 atiihistration
overal | response rates for patients with netastatic

regimen slesibed it Branple dn Theperegniase absubjsstsshewings: ¢ammlety

resp%ﬂ?ahdcl'@% ?ﬁﬁl?g&@?& nTﬁ?ﬁémexg} n?nl ol gﬁ%ﬁs%ﬁ&@fn@% partial

respbﬁga(mmm@mm}ddmsﬁa«ﬁmg)l e 3. The percentage of
.ects show n ngclete response (CR) js -shown
atIPH

tTHSYIP GHOMPRER tegisticrd& Sopriaiisphiesiomyy ewlwg
popalaaaﬁ hrbdtkd 1ARPPRSE r(ch‘ﬁ)mda? stEAPYFIOW ddie BBLK1e3 AR Wrein to

historical control groups. See Pyrhonen et al. (1999) J. Clin. Oncol. 17:2859-2867;
Motzer et al. (1999) J. Clin. Oncol. 17:2530-40; Ritchie et al. (1999) Lancet 353:14-17;
Kriegmair et al. (1995) Urology 45:758-762; and Jones et al. (1993) Cancer Biother.
8:275-288; Gleave et al (1998) New Engl. J. Méd. 338:1265-1271; Steineck et al. (1990)
Acta Oncol. 29:155-162; and Osband et al. (1990) Lancet 335:994-998 for a description
of historical contrel gfoups from clinicali studies of patients with renal cell carcinoma.

. Flgure 4 compares the pat1ent outcomes (ORR, PFS, OS at 1 year, OS at 2 years)
of the population treated in the Phase IV clinical study of Iow dose IL-2 described herein

to historical control groups.
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Figure 3 conpares the patient characteristics (PS,
pri or nephrectony) of the population treated in the
wWeb@sO81sW cl i ni cal study of | ow dose |L-2 descP¢hEs2006/003116
herei n to historical control groups. See Pyrhonen et
(1999) J. din. Oncol. 17:2859-2867; Motzer et al.
1@%1}& 5 comppep theaedyal raty op pajisnirgreafyds ith lovedosg|IL-2

foll V\;llgg He Jd%gﬁls{%t?’ché‘fél ddeﬁéglfqﬂeeg gﬂrﬁﬂxpﬁte (38t|8 éhﬁQ %ga%}stoncal

conﬁBJl@frdSLﬁf of patigntb tr288d W@h@h&ﬁo&bra@b ifstQA S INevTdmg let alJ (1993) 7.
338; 1265- 1%71 Steineck et, al., (1990) Acta col .
Clinp @ngpgsl?i%@m 2R OB ptiswds @@reépbdqnilg@ g)to figls gkoups according to the

J one’é%gstgt%‘b 228 fafc@c;r s?ra@ﬁ@a‘ﬁ'bh %E bR doREREL GR nﬁfe Hc’f&%

romc I nical studies of patients wt
Modmitb Raskr(@ irisk rfmtorﬁ), gud Boelr Rrog:msrse(all Btrskrfattomhtﬁgumc&mBs’s
ear

sepdh 0105 f e PrEatate ST HETPRGET VRN g &) VBT g ot of the

risk lofMpeOBRtal tbr fu i ARy I8 [oRY BodeQL I f&% QhdwilyithANboli8lline.
groups. Figure 5 conpares the survival rate of patients

Data fog aulgectairedied withgbemotherapy st showirygth sdashed line.
admi ni stration regi men described in Exanple 3 to that
of a historical control group of patients treated wth

DeEReIPbhstrapyioN sacfentrioR? (Jones et al . (1993) J .
Adin. Oncol. 12:2714-2722). Patients were subdivi ded

i nildepraskice pHilis preseridrinntgn mall epploye Helsssyherantedndieaisd:
com% %[rl é‘n?étﬁ%% é)fef:pﬁ?&rla%glo (%19 %Plgﬁ%ﬁé@ Stgc ﬂrar{t SN
techH'rcplgmmﬁi imnq@aldlogy, mithkn tfnaslhﬁro&f)he drt. gtuch t&:hsxhpms are explained
ruly, GGt ieroci: iyt dondlook QLRGP ol Bl

D. MOWefi“ﬁH@CSBIaEE@EI? M 1 Bcvvg E‘ljéi’e?xﬁlﬂc'{’u%llée(tfonﬁ1 QY. Miththger,

a solid line for subjects treated w
Biodtiaemstp (&Y apyPeblishehdne, wirtdnt addjas@eaambmk dDETI'AMQE@llar

iR b Sl AT e BB A TP

cOlwfék@ﬁa 8UKa ggﬁ\eqytA@mlrm@rpid@mﬁc yf pharmacol ogy,
chem stry i ochemi st ry, recombi nant, DNA techni ques

and\lf mhngw@ypatwts ichpaterd apRligations citeddepgin, Wit supra or

infrd ea‘f@ﬂér%%g%gra?%f]@eﬁ?gme% i dhifdis | 1 terature. See,

errmen I m’runoFogy, Vols. |-1V
(D M Weir and CC BI ackwel | eds., Bl ackwell
Scientific Publications); A L. Lehni nger, Bi ochem stry
(Wir t h PUEINEYS, | nc. cur rent addi tion); Sanbrook,
et al., Mlecular C oni n A Laboratory Manual (2nd
Ediln deseribmsdhy pregent h@@gﬁ% thyligwinggferpswilbhy ?}RP]@Veda jQd are

inteﬁliegiﬁ@@%%@ﬁﬁéﬁsas 111&85}9@% g‘gPr ess, Inc.). Al
pu

I'cations tents and patent applications cited
herlemnst bmhxetdnlethats apusad @ this specification and the appended claims, the

singular forms “a”, “an” and “the” include plural referents unless the content clearly
dictates otherwise. Thus, for example, reference to “a chemotherapeutic agent” includes
a mixture of two or more such agents, and the like.

The term “IL-2” as used herein is a protein derived from a lymphokine that is
produced by normal peripheral blood lymphocytes and is present in the body at low
concentrations. IL-2 was first described by Morgan et al. (1976) Science 193:1007-1008

and originally called T cell growth factor because of its ability to induce proliferation of

s
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infra, are hereby incorporated by reference in their
entireties. | . DEFINITIONS In describing the present

WO pogersison, the following terms will be enpl oyRGI/Us2vd6/003116
are intended to be defined as indicated below It nust

be noted that, as used in this specification and the
stingiptedh§ énnplmm Itiga pmtﬁg 071ty a feperied maleculagyyeighhion the range of
u t
13 O()lbgg r1i7396g (@ﬁ lts atlc otL ?f)}%c Me 0?5 L r?z?n& il an isoelectric

poiritéi efeaag dfE-8.8. Bb&nmutieﬂgn Ui Iﬁoagﬁrahd bidiedickiBsactive
m xture of two or nore such agents, and the like. The

fragmepis, therpobare sgcwasq@l&rYéhﬁd?@llfeIOIbrmeeﬁeﬂﬂ abspiincdedesr om a
d

T RO R i

phos;ﬂmc;éaﬂomtnddhs likd. | F@themsoife] fospudmsesrdfblmjpl’regenrs/hn@aﬂnomtthe

’ L976) . S 9 -1 d
tomg i G 8§ DT RP dedlbfespaet fediogs. SpHEadietops, adgitions
and 'sﬁ‘lS’ét'l@lﬁlo?iE @éénteﬁq@tcbﬂgén%% Eri"i‘i‘dtﬁte? o The N4RRE 9&13(1&@& sd fonk 3s the

proteln W th arep orted nol ecul ar V\Blg
protﬁ@rrg@ntainsmolt;@l@alta@tly_ﬂy, 080 a(l@lhthmsac@wdy WAhess mlc(cn@wpnsl may

70 s an.isoelectric
be gefBerptl iyt 2 BB IR AR, ROFRY Bt Bt qsPRioct B gouen
mutBliedseghesth MKihcﬁrb&ﬂﬁ:efth@ﬂMsSorteﬁ%fﬁdﬁe ta PERAHIRASERI
by the definition. The termalso includes

poskhesterne sdsrigad fromy fis Bsadihsrain isf idenfaly the origingsowsea eppe,
BB 0y B2 RS 0oy BIQSRUPEY LR, 35 Wi co
be, fonerahplosby ¢Hemita rsmthdashs& redfc&)ﬁlﬁﬁalttm)saﬁs protei n which

i ngl.udes npdi.figatiaons, such as, deletiaqns, ditj
an @Jﬁglﬁmfvaf%ﬁ?a{l@l@a efnl I%?/Utelé‘n§‘°efF’§/f§thl‘?/lég‘|°ﬂl?¥1%{tUP gyrivatives

of thex efé?@nc@ %c&é’(ﬁllé FIEHY &fi&lﬁ de§1?ed| é&ﬂ91ty?‘~°suéﬁ‘§s B{tpltu?doﬁl act1v1ty in the
mai ntai ns bi ol ogical activit I~e., anti-t
treatoogrit wf tepal cihlemecimpok ﬂ@scabeddmemajzn pencdd) uhbwms é‘yarw ” and
t.hrough site-dire ted nmut agenesi s
“ang)f it oSS G AT T eeptidf seofpos e trypineavith one
or nRIr@ AER ddiEadtiRdiR] Qbs@HutiShy @E&rﬂ%ecdr@eﬁ%e in nature) and/or
anplification. The term "derived fronm' is used herein
deletigng, gelpiye ip theveatiyeinggleeule, se langeasdhe modidicatensalomet desroy
. it t. =
biol§Eal ey bt ord S0 BAA0 pBigIloES b2 A B folbSite
defined bawnrmh padeialmba aminoldvid segmemces ‘v)ﬁﬁucamhalogs azrﬂahm a high
and "nmutein" refer to biologically active derjvatives
deggse of ﬁ%qumeér%@f&@gm the fAferendessauqnse.f 5, YBEPAeH sequence

hon%?é%dg ore H&‘aﬂ& g{&’é l W%’?O%,' ébeh:ikﬁor%gnergﬁﬂﬁf

car nona escri erein
80%- Bé%tomrmre sua]n Baattlash HOPs" %t%lbnglbrer efhen thectvmcmqmmndssare

ahgwaci.” 8& Y tlg]ea:gnlai/o gs Qvoh ¥1PLTLP(I€ th a%?grlfuenqge% 0? ggnr?ot a{clilgs bt will include

substitutions, as explained herein. The term mu,teln further includes polypeptides

having one or more amino acid-like molecules including but not limited to compounds
comprising only amino and/or imino mélecules, polypeptides containing one or ‘more
analogs of an amino acid {(including, for example, unnatural amino acids, etc.),
polypeptides with substituted linkages, as well as other modifications known in the art,
both naturally occurring and non-naturally occurring (e.g., synthetic), cyclized, branched
molecules and the like. The term also includes molecules comprising one or more N-
substituted glycine residues (a “peptoid”) ‘a:nd other synthetic amino acids or pej)tides.
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or nore am no acid additions, substitutions (generally
conservative in nature) and/or deletions, relative to

w0 b@otsutsiove nol ecul e, so | ong as the nodifi cat PORES2006/003116
not destroy bi ol ogi cal activity and which are
"substantial |y honol o he reference nol ecul e

(Seey §-godf - SnBdeH Y esnd- 8P hO %r§e$7a7|=2786 Ad 27 h30LidVsnyse gialn Ebsm
Biof gzmw 4@@%9%@%@%@9&? Fod! N, 51@9& %%1 ?fséqgn P4S)ER0367-

nmol ogy to the referencé sequence
937% éopuienariptivnsof papyoids). mferablyameﬁﬁ%og@e H&ltﬁh hys mdesst the same

antlgglgﬁr ag;g%z\tgr%; ‘g%?g{aelgggf alrl\slﬁg?é:sa 0 Pn(é?pé) % otrlde ana?ogs and
mut&%g BRNGRN Ak SacPdrt anﬁ.qe d€¥chield filfher Be1el09s Wil | include

the same nunber of amino acids but wll include
s uld'st éxplainasiabove @nelmg$ géneeadlylinsledesubTiitetioss that' are t@isatvative

i) nOEBSETBE! MRERLLMES DIkNGeR0 i buly i hie

relafe@ i eHeRckedCohafis] SSpRgifieally, aﬁﬁh@&n@d‘ﬂé @EndrAllyn@vided into four
nol ecul es, pol ypeptides containi ng one or nore anal ogs

famgies b #dio-- aspaitalq ane aletpmate; €2) bagig amiiybing, augindeyhigidine; (3)
non- aEQ- Qgﬁlﬂé ’Vaﬁhflléugéﬁglséf%‘ﬁ&h% 3)“??11 i) ﬁ}ljﬁﬁﬁﬁ é%e“?ﬁo?lﬁle

ages, ds we
trypaj‘phan bmtl IQ4)”lﬁtchﬁ1gbd1 yolac e\l yding agpachofive) gluddniina) dygteine, serine

occurring ( ., ,synthetic lized, branched
threfFpe o e R A U P A PR GNP S5 PP BT classfied a
amrﬁaicea&ﬁshs 9100 TR esa €095 RlasdiRbE blelthit G igaed ne

residues (a "peptord') and syntheti.c am no acids
replanerrwapof ldecsné Bith isadewgine do.valindan asparthbsmtls;x gBﬂa,rﬁ)ﬂa a

threpiict 5 SHEREPF SRy CoPIFBYAIY FeplscemiBpof SRS apdeth o

stm§ﬁfallvl#§€teﬁlaﬁﬁﬁa adi@, Wilth6t h@R/lmhRF eH8S Ghithd bl@R}‘gl&i activity. For

pept oi ds Pr ef er abl y, the anal’eg or nutein has at
exaplgsthephb/pspiids efrinteresumpy insbide wptly ab@itiShid) mwwtwe or non-

contBy Sk aip BRI HRErRE sPet il P 1558 ARG i e

condReVative afneadid aibreaitiohy e anpinedgegbetgeanes-ak| 3 lohg hsltﬂle desired
substitutions that are conservative in nature, |

funqtiop of theypelerula renpias miast. Pk ef Kilh methqartpnay rﬁacilb}mlthe
reglgﬁgecgq?l fr a?ﬁ%ufer@ﬁnt@fegt thit dﬁf'x SSledalt éh'a{%%{ lrifeg&eﬁ% b @IE)RP/OWOOdS

y, amno aci are gener I VI
andeQ)ltﬂ“DbahﬁﬂprdiEtS wel) kemsindinghe-arispart at e and gl ut anmat e;

Bt oy Yoateoitad it2Fle orecitsation o Hasgs popeptice of
1nteﬁ;91e BY& @la%ﬂbﬂ%f tlﬁ@ﬁﬁiv@ RoRBepitdey Bt ARHGR res?ﬁ:‘illvé %halogs, such as

unchar ged pol ar -glyciné, aspar agi ne, gl utanine,
glycogdateim ehowéolryﬂx@wmhpdmch@nmgaﬁos (sueh a@W@h;pbb&eﬁwilqme glycol),

han. . and t I ne,are fle
or oltel BB RGeS B ST B TR O 3 by e
natifd 8lisdptiat & rebdiedaMétbodsabeshakiap pebpepide @iﬁgﬂ&ﬂt& bfifogs, and
with isoleucine or valine, an aspartate wt
deriyatiyies At @nerglly avallable in the art.

By “fragment” is mtended a molecule con31stmg of only a part of the intact
full-length sequence and structure. The fragment can include a C—termmal deletlon an
N-terminal deletion, and/or an internal deletion of the native polypeptide. Active
fragments of a particular protein will generally include at least about 5-10 contiguous

amino acid residues of the full-length molecule, preferably at least about 15-25

contiguous amino acid residues of the full-length molecule, and most preferably at least
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threonine with a serine, or a simlar conservative
replacenent of an amno acid with a structurally
WO 200a0gd1@ni no acid, will not have a maj or ef fRCI/USIN06/003116
the bi ol ogi cal activity. For exanple, the polypepti de
i nterest may include up .to, about 5-10 conservativ
ab%tr 20 SRR PANENRNS AR ACHL T gh ek the el kngth Bpleayierpr any

1nteg& ﬂe%@éﬁ@émﬂ-xg “2fRls GROBRAUAdnEEh §Hq]u91%0€1'§ el ekt kaesfrazggxent in

no acid substitutions, or —an nt eger between
quesimnl retmglséﬂolb gleald?tetivntse dutﬂuascamtldmrmf atthetyrd dafinkeé herein.
n.the

Ki
R D e Dbred et oo drar etk R oo,
pOl}tIRllcféE)ﬁ&@ p?&@lﬁgﬁolyp/eprtlﬁé %0 tl&é’cdﬂ%&%{tfﬁﬁ? dschanst the substance

yteD00|ttepots novvnlntheart. By
conpdfises thaniajeyity psrcemtce?rﬁm%@xrmhqnns\uhmb i) resmczsdiff/plcdiy mra S@fnple a

suof R s BB B YRS et S il s Bl fltrory
90-25% bO e, safmp e mmﬁhw@qsy% fiy B, po@ﬁ@@l&hﬁﬂé&' aatlipelypeptides of
pol ynmer conjugation (such as wth polyethyl ene

mtegqsw@ vyell 1§}0V@t lnéhe adand mglpdefior @ka@m}ﬁ ipeaqhiaage so

chrcltﬁ%}g%ﬁg}t\}; g?ﬁ atg g@k% ?ﬁg&%ﬁ#ﬂt%&o‘iyﬁg%rdh&eco '21@15411}96

arn or na
polBypeipslatdd” fsrm@mervtd&:n rafeaigys,a ;ﬁﬂlﬁ)eﬁ&d& \ﬂaatt ithesindianted
erally available int

molpele ichsnitate e direde @ewsip% WSH’& g &f?'glmswh g Tppfgeule is
fouéd‘ﬁ%&urg uhIs rﬁr@s@ﬁf 3 &ﬁ@%@ﬁﬁﬁalaaﬂ 11%5 LH&hEY ﬁolo;ignrb%l

ragnent can inc C-termnal deletion
madﬂbmlmuﬂml ofdled saniedmpe. aTh:b’ torm HisolatedB mrithl respeelctoi agyplpfucleotide
t.i.de. tlvefr nts of

. t
s 2 giFlet gl LmoRRUY TPt h g e T FGrisge Al dgpociated with

it inARQUE; SrallqEaHRE] BYOHEstAM A8 hﬁﬁﬁF deiefolOgouk Requences in
full-1 ength nol ecul e, preferably at [east about 15-25

assmmmghm‘gltb,mrrmn@]@mde disagsaeisted dfom Hs chifmposomiegt h
SR PR SRR Pt B R e B

polﬂ%F)ﬁ@élin@wtl@S BRY nué\lteﬁ:gﬁi’d betwesslySepaide Bétluaﬁcted&réi‘fbﬂbﬁthlmally
| -1 ength sequence, provided that the fra

homplegausolp Fash A1HFs WibER fhsgreguanceashiit ¥, le@h%bwgéﬂ% preferably at
leas‘?%d 9?3}0&0@&% {a ya %a&%f){)ﬁ%/p- 8] eferéﬂgﬁﬁl% L, 80400%,
pur y'reters to iso atf stance
and(m@npmﬁe’rdblypole;mwbbmrﬁﬁ"/éi-é&y@equemca qunutwmpalddﬁned length of
ol ide c osi tion at th st ance
the BRSSO GT T e i B e o THBTR O FEAHF B
shoiwingrc%%i;ﬁ@c% 1de£YiBJ 6ahd Ypebiticd sSERLE 2 subst antially
~purlf onporient conprises 50% preferably 80% 85%

norla ggn@ﬁbf aibnwtyg 01859 oft exa’wénscdmid@-‘ro Tl@Ghﬂil‘ilFu@rsﬂmlD@

i f nucl.eoti des t d interest
ccieimbe PR B SR BREmPTe GRS o PP Bidepr efcs
respe@fivél¥ Chanae 1@éaﬁ1@n%qgar®wmneafb‘y ikt ERMSIRbAGF BRR¥quence

and sedi nentation according to density.
information between two molecules (the reference sequence and a sequence with
unknown % identity to the reference sequence) by aligning the sequences, counting the
exact number of matches between the two aligned sequences, dividing by the length of
the reference sequence, and multiplying the result by 100. Readily available computer
programs can be used to aid in the analysis, such as ALIGN, Dayhoff, M.O. in Azlas of
Protein Sequence and Structure M.O. Dayhoff ed., 5 Suppl. 3:353-358, National

biomedical Research Foundation, Washington, DC, which adapts the local homology
-8-
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By "isolated" is neant when referring to a

pol ypepti de, that the indicated nolecule is separate
W@ ser et e fromthe whol e organi smw t h whi BET/UR06/003116

nol ecule is found in nature or is present in the

substantial absence of other biol oj%i

|
algogiglarp of Stiticand ¥ atgrmarh ddegiees iyl ﬁ@%éﬁwwsb%étf@wepﬁde
ol DEERSREE ALY LIRS, BoFLE B Fin e
WisoorsimB tgueassAnalgdietaoMapd) Vdrsiom 8 ifatailnkle: fivin Gefaips Cotuter

as it exi in nature, but havin et er ol agous )
Group.Yfadieers W faroepl s B R HEH e ?Rof}ndaG% [PeRgprgs, which also
M - M t 4 o [1] .II £ .
e SREA Ay S S TRV SR ke
defamitpapamh gt gre pedodenenoied by v mAwdacteret andederciilokd inthd Wisconsin

Seaf ek ARbbisRar keiraR rre 1 SiqEn Bt oukinis Perctpt ey o a
partRRCH hudBdtide REBIRE 8Pk YefdbndclRgherRb et bd 8 miRERusing the

¢
preferably at | east about 80% 85% preferably at |east
honwﬂmgytalgm%:ma)f@rmﬁsandp‘ﬁ’efe@mabwhatdefeelétwomgﬁa legB9:2R96
nce | tity..qver a defined |length of the
pen%@fq%%gsb)f g%glgﬁﬁe@gég%sér ei n, substantially honol ogous

al S'-'QadtﬁefrQxﬁéﬁh@@oﬁ&ﬁi@ﬁﬁlﬁﬁgV@bwid@tigﬂﬂﬁnh@b(ﬁﬂéﬁ%Iﬂtﬂetptesteﬁt
. the specified sequence. In general, "identity" refers
mvengon is ievae therlVIBPBOH prekags-af peomans gepsishiesdihyghe University of

Edixg%{r%td%vé}gﬁhgggﬂhﬂ FCRLIRSRAT gﬁ%as. %ftu&agg and distributed by

ucl e or pol ypept. de sequences, '
Intetl#sqetits, Yied. (MoRetnineVilewl, GAN! From dassiite dgheagenthd by a

s SR B8 FOE A SRR LTRSS TR
scoihd ﬁb}ér(kd}%%m%’eia gendichipeh iyt St 2! BPERRRRSRARPELInDind 2

al1gning the sequences, counting the exact nunber of
gap wfisizheBropethsalets generateddhaiMgichd value teflectss' seqmiendedidengitipy

the.length of the reference se nce. and .multiplyin
Ot E Gibris FGLoREhE M by Sy of A hRShan
seqechBed e gsRdallPkiveh infthd e, foNedanils anstheNalRsnAkt flgram is
hoff, M O._ of Protein _Sequence and Structure M QO

BL&’fwd with, defailtquppneters: Egaexagmle, i DN pnd BbASiFcemn be used
usinAE R P U pimehe BpEtBas JenliiE i ARD, ki -
both; At = 60pddpect2: ABMAE = BEGS[MQ, Wﬁﬂbnﬁﬁd()}&%ﬁ@nces; sort
L T AT L LT T T

. -~ (. V . ¢ t . .
BB YRR BIaE, bl CPIEL DERYSRR o
are madilGARilablegr ans, which also rely on the Smith and

WAt . it Th . di | .
o 15 BRGhE ROl Ryar i fe B drE P p e ot babmpgjeotides
undbN@ndBdAE 3N Bfm ARY1ARDKEPBSwWeth hdiBolWESEABSILAS, followed by

digestion with single-stranded-specific nuclease(s), and size determination of the digested

fragments. DNA sequences that are substar'ltially homologous can be identified in a
Southefn hybridization exberiment under, for example, stringent conditions, as defined
for that particular system. Defining appropﬂate ﬁyﬁridization conditions is within the
skill of the art. See; e.g., Sah1bfoqk et al., supra; DNA Cloning, supra; Nuclez'q Acid

Hybridization, supra.
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Sequence Anal ysis Package referred to above. For
exanpl e, percent identity of a particul ar nucleotide

WG weesse0 t 0 a reference sequence can be det erP@TES2006/003116
usi ng the honol ogy al gorithmof Smith and \Wat er man
with a default scoring table_and a gap,penalt of six
“nucResmbiBanioas ysed hsreiposioseibepsruchc aid sxleyis Bpnsg

polyﬂﬁélgﬁme df%%ﬂ&hfcy cHRAL Qﬁakﬁ%&%ﬁh&k Bpélnﬁ{eﬁg ?)gigirna\?/rléich, by

nventionas to use fhe packag
v1rn1eoquﬁs iogilgireat thanipidetiddnis met &sbglatetﬂ wiithi atiloarragiortictesfthe ped

by John F. [ Li.ps d.
ol BBy i poriasan ewre. The topmutsao@pany g used
Wlth%gpecﬁb%ﬂ)!%h%ﬁﬁ&}tf& 8le ﬁ@&ﬁaﬂﬁﬁﬁée? %ﬁ'otdﬁcéd\@}l &p&Sion of a

orithm can be enp oyed wher'e paraneéters are
recouémant polynideatisier ilmgenezdd] the s ofsmarqst 8 clayag aog dhen expressed

in ugamet pbiis ACSer BB BHERARENR, b BBl Lot

forefg@fdeB€ tSprod@RURE B 1diAl @ﬁ&drte)(press%ﬂl&fnd&wnfs abl e prograns
for calculating the percent identity or simlarity

bet Weaally €8s uyed hgeaiereders Jo k pepigat.iwha Ias aarn@sufﬁ@ent
e
s g5y | BT HEABCAT e s
levebésaﬁgﬂaawsthag 1thmgfddl. | owi ng def ault paraneters: |
CEEBS/}: %aﬁh—%%%& @Wg&n ggg%gde%eﬂp%fonﬂ%ﬂ}?g@ﬁ%ﬁr%gﬂ pl_'olﬁ'grtaplbn
and P@r&%r 'd?:t;hﬁ’eni?l r%ov@@l %%ﬁ%ﬁﬁtm% an’iorw iffa Wl tﬁﬁ%@es durmg

bases n-r edundant Bank + EMBL +
ther@y@emﬁam&es@mslcmrdmsisang ncqalast@(\iusmr)owaépls oF _ne\Hry Iﬁpuqzlbl at e

Pl R . Det aj | f.th dily .
neop e it 6hd hpRieAsciiast  n oL g° SahBerlrias fopmy. Such

actial da% el adiecdaldi R heQniRA EHeL, b e@e&n@ﬁi@ imddeREhMAS renal
whi ch form stabl € dupl exes bet ween honol ogous regi ons,

cell payrinowad Sigg, e gwkkansn it alh Js Vingl @OCQrIdnBHWsaditheitt etal,
d
ronYELSRTAS sea0 08 AELALILRG) 80yl NBalL oSt

ho rmi ‘th&ﬁeuﬁaﬁlyb&fdcde@ tiddei o dmonntl PO @AV ariant thereof is
ridization experinment under, for exanple, ri ngen

h
inte’e(éﬁdmtamﬁ@ t tha vehen prwenisigied e descphed hagnapr sa%emaposmve
thﬂ%'ﬁuh@k&? iugf}lag g,?@tlﬁmrajcg{,@t i on conditions is

e art. See, e.g., Sanbrook et
al Theserpr '&umm‘%s@ma'l agysed hereny, médtmlaeeducﬁoh @r elimination of all

br.i |zat| , r 'Reconbi nant "
meaithahle sions. el der o FR e oFroaed 8% the WHR Rebching

Crit@® WH@ ﬁ&étd%bﬁéatﬁﬁp@gmﬁoﬂ@f%h Gx‘g’aﬁllzahcﬁxe Wes W, BRktz6dand,
or synthetic -origin:which, by virtie-of its origin or

(197990 Iqwal gt allomii e huémneasm@ibame@uvabmeabns ghould pomeasyred at
each e{ssésrs]r%ent When multiple lesions are present in any organ, such measurements
may not be possible and, under such circumstances, up to 6 representative lesions should
be selected, if available.

The term "complete response” (CR) as used herein means a complete
disappearance of all clinically detectable malignant disease, determined by 2 assessments
at least 4 weeks apart. . '

The term "partial response" (PR) as used herem means a 50% or greater reduction
from baselme in the sum of the products of the longest perpendicular diameters of all

measurable dlsease without progressmn of evaluab]e disease and without ewdence of any
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pol ynucl eotide with which it is associated in nature.
The term "reconbi nant"” as used with respect to a
WEe@he3151®r pol ypepti de nmeans a pol ypepti de prpciosd06go3116

expression of a reconbi nant pol ynucl eotide. In

gﬁneral the gene of interest is cloned and then
new eSS 48 é@terrwn@qi hyist lspsiibuo epnsaeHtiiedsscagments atipast pur weeks
aparf, YA LR B! Q1 e 10 SLAGOLS T BEREASSThid Bh" o1 0N

0 pro uce rotern un EXPr ess

recalcﬁ"mzltlbmmﬁytlc Remﬁé loy deorpeatd delisitaof bEteﬁic Iesiogs. NIt iedat ugusual
a patient, % has an . insufficient gloner
n

u
for Iir% forcapsedransignmlapmaation fngifes,of metastag disepser .hz@aldual lesions
Whléﬁed%Séd} t@Ync@eeé@ I EELAS! n@bé@?&dl )ﬂfé ua(lﬁga)Pfgﬁlﬁgsggﬁe fdAse is
“antl -tunor acti nt en
docmmmmdt omtlwa smqudm-lat mbasuofmags Uakem aillea‘s‘ei&da}csmpamm hence

|ne|n owt h rat, isting t o
F o8 Voot B b P13 et Bkl bt thotshr ettt
incrédbe Bxthé tizB 81 AEORt 884 bidihdndiBREIly GRbAwt Bf the é‘i’ﬁé{st fo@ﬂp@ﬁ‘(ﬁcular
neopl astic cells, and hence a decrease in the overal
diamefer® %mnallmmnaélumqagumbﬂe esgan; cleacworsening of 9113@@1%111@@16
: S | | e 0
tsiclp ARG Qe 0O PR R iSRS RO ben RSl
lesiofib;, as/determMied By (a2 [Hé&)twb‘bo%utﬁ%s@@dm&%@ bi lehst@8 dals apart.
TOXI col. Lett. (1995) 82-83:621-625 for a description
f The ey S%@éh%eaqeég DY r&p%apgf‘c As|ugethqreiadin \t;f‘efe%%eeto (a)
b1d1rﬁéns%ﬁ3ﬂ?%nea9&rv\%]lle dfseRNe Meh@idsdfilan LBETSOY, & % ré%é SPRECman
nount en adm ni stered as descri bed herein,
aboub QS%gacmMuh tlee quors of the pradoets af ﬁlﬁla@estqmnmndieulas dxahmass of

anti - r act The te t uno res onse"
ol e rohane o5 R R GRS P ATl heeBte, epns o BER
aboulBBSUIRRI e b:884QBSh abDAL2 §%,1ihQEAsR il Bl sk B thE &ﬁj%féﬁof all
are based on the WHO Reporting Criteria: | fset
lealomprmam lomn%ovwrapgeaﬂe@ is ﬁw(abg@tms oht |cgmple®wemlse partial
tzerl and

respiiat Shed Bt Pl pr ke YepBite It Feises intisamen the

desi@ati6RCHo Sisem@s’S A ndfbe AppIkdtingil 8t lefs cRASWaEe H@Kx@fé@s@&d from
In an organ such nmeasurenents may not be possible

the sgggtiof thef@BY. such circunmstances, up to 6 representative

!, gg‘h% sz?'lgl?lgﬂ lr&g?&dq?’e %sé&;eg ﬂereirr m ﬁﬁﬁ éaﬁgﬁtg Wlti@?abtleeﬁlgéase or

res I'n neans
minarasypoates (gﬁeampﬂmﬁrzé%:lﬁn ddss alialn 5©|% mdaetidrmndmhex:lbx&hére

ma nant _ di sease, determned b sessment s at
eéﬂg? CATL DERECSSIORY @S USadeherein ﬁ%ea%?a% %?"5 |mffreas55@ﬁ§’@ upp)the
prod@ts b8 86 n85RAB]e TRAMS oRertNYLMAIAL §7h Bbsch RAVEL $RP baseline if no

decrease from baseline; clear worsening of any evalnable lesions; reappearance of any

lesions Whiqh had disappea;red' appearance ( of any new Iesions or sites including new
sites of non-evaluable disease; and/or m caues where an 1mt1a1 tumor ﬂale may occur
(hypercalcemia, bone pam erythema of skm 1e51ons) symptoms must either persist
beyond four weeks, or there must be gd.dltmt_lal evidence of pro gression.

The term “overall response” as useci herein means the response as determined
from considering all sites of malignant diéease. In subjects with measurable disease, the
poorest response shall be ’éhe overall response. No chané*e in non-measurable lesions will

not detract from a partial response in measurable lesions; i.e., the overall response will be
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frombaseline in the sumof the products of the
| ongest perpendicul ar dianeters of all neasurable
waele@eass1o t hout progressi on of eval uabl e di seBGEU2V06/003116
wi t hout evi dence of anynew | esions as determ ned by
| east two_consecutive assessnents_at | east four
aPaWé‘i’F@éP%fﬁaf o chaugssiamopmacasabiedesipnswid rﬁfé}’rcteiaﬁomplete response
SREEAASRsioh .ie y8d gl & whiBhé N
lnnlreca %PC&%IOHS of fyHFéy|§s?%n§ Qgémgggﬂggg
deTbe teymdfredpbaset duraticmdiag nsed Herein snanng the rmﬂwﬁmmfthﬁ fidst - 2

cocf BB oAby b B Al it ol Rk ohoe ©
i NTHE Z8mIQURINRCRSE Al VmEirs Tt Yrodn R e R8S ot NE2 to

i ncrease i s docunented on two sequenti al neasurenents
thettm&efﬂ%thleast 28 days apart. . The term "progressive

0 355, e AT BB 5 i Forresponie,

the thheél fromnsé ﬁm Idbse dILaeChe Bimelof urh @ F6Stssar, destB] sith@last
dianeters) uni di mensi onal | y nmeasur abl e IeS|on

Chmél"@&er@’étﬁfﬁ@u BYICEIOPS@val uabl e | esi ons; reappearance
of any | esions which had di sappeared; or the -
appearance of new | esions; as determ ned by at | east

IL t\AMmimsvéﬂarrwngmehsfmmhﬂomt | east 28 days apart.

e Pefare frscrbfie e is 8 Svepio b il on a1 es b ditahis

mveﬂh&?ﬁ%%t BRBE td &ﬁﬁcdl&%nﬁﬂ%ms@%&@ﬁ @cﬁ‘ﬁﬁet@fs ak@8¢h may, of

than about 25%i ncrease in the sum of the products of
coursh ¢afya rIgLssadsoﬁe bg elnd¢ret9pétha@ ﬂ@rtetmn@logf usggd| hen@msuﬁoamee

purpoSEL OISR, bitioll SHPEOSLARSF int TSR B0 pfl R8P fonded to

be lightag.ncrease in the sumof the di ameters of all
| esi ons.. No new | esi ons shoul d, appear. is the

abddihenehng nambenafinataodsang gniwia Spsawlﬂraqﬁ m@yﬁlﬂ%@ theye
descpggcgﬁe%éﬁﬂ QM ve %@%@m& 81&%&&33f§ﬂ’1 gfrf]Y e%% B%&%Mhéﬁ&@ﬁmed

ons to trea lon "nho ¢h

- matgtatsdnd mehodserrappictibed mrtinl at | east ei ght vveeks have

passed fromthe st her ap e term "non
re oS PB RSP RO %?@%M@X%&O&]éﬁ?gelmrﬂp%lflab| e
mettfdBRAS FoClafdly BRI ofIRIRERSAS L graal daftoroB9 Bithirk @fifion of

0% reducti en i'n" tunofr ‘bur den) term
low dgres gf Hs2i die tlastnmemghemedmcmlmﬂsran mfiqanﬂxeaﬂldnted tumor

oS R b B B Bl s U RH 3Py ho B ¥

treatdRGfsease fron1basellne cl ear worseni ng of any
evaluable | esi ons; reappearance of any |esions which

hadViilesthp prethodg of ﬁ}ﬁpé\éﬁﬁﬁﬁ% aregiiregied to E@ptMSst ofp existing tumor,
it is ?écégrﬁmd & el h{é%vag?‘{’ﬁa%)b %&ef&[ XQﬁQYe%Ylg% ‘ﬁ?rﬁle? uﬂh&eci%&o%owths

I N cases ere-an | Ni l'ar e ma
ans1ﬁ@ ﬁ@@xﬁg@&bﬁa@m The haiedpafr the ieventibe are mktiaRdrty ﬁ%ﬁﬂ omnthe,

tleatmen of SW%J ercrtlésiltavfnlgtnl’]eet:rista%irrsehal cell carcinoma, who have impaired renal
function and/or cannot tolerate treatment w1th high doses of IL-2.

The IL—2 for use in the methods of thP invention may be native or obtained by
recombinant techmques and may be from any source, mcludmg mammalian sources such
as, e.g., mouse, rat, rabbit, primate, plg, and ’mman IL 2 sequences from a number of
species are well known in the art and mclude but are not 11m1ted to, the following: human

IL-2 (Homo sapiens; precursor sequence, GenBank Accesswn No. AAH66254, mature
-12-,
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beyond four weeks, or there nust be additional

evi dence of progression. The term"overall response”
w@g00aegd1her ei n neans the response as det er m neCI/U82908/003116

considering all sites of malignant disease. In

subjects wth neasurabl e di sease, the poorest res onse

sequened Jeprseenterbbysiesidaes 21—&%%3@%%@13%& z%mwg@ Np. AAH66254); thesus
mon?lggl 3%934 S a?tgalgrlgau@r sls% ?ﬁzel 53%5]% cE&Q?oﬂ cf.‘%'l@&

n neas overa

matiire SpQRace Wwotdserted Yl residaep2i-t 5abf GemBmﬂts&cceMmNaanfa 408
non-neasyrable_lesions wi]| reduce a conplete reépons.e

SequHCq}e%\(ﬁthP%n Hed(Bego apulis; preqyuesossequsnee, GsaBans A ceRsiPn
@ §Yﬁaﬁ15fu?é Gl esey&ﬁ b#ﬁ*@éﬁués%p@astﬁ GUdbahk ARcesddn

erern anst time omthe first
No. d}%ﬁﬁﬁe rsewenm) sﬁotjbmangabby glci (€erctou¢’hm lorgsplon se)s;tpredzlhraor

I
seqiBF o FPIRBHn A TR e PO PN PN rggRieppie Dyrepigues 21-
154 @eﬁBEEﬁc RbcHgsh No. ﬂtﬁmb%eqaen@é)oaras%aﬂlma@@l@e IL-2 (Macaca
survival" (PFS) as used herein'neans for responders,

fascidntarts; precimsomserh@ice, GerBanl decedsion N QPG hismatupgsegpence

repr%sgfq%rgﬁrrgga\gﬁ%il%% i etg%g Ac&isglon%it ({2'95?5 %51:6 l%eﬁf c%¥mnon

gibbHTL NG 5BtesTihA @r@@fs@f @qﬁi@ﬁ&[ GehBghit Aecepsies Nt ICGIZ mature
i nvention in detail, t o be under st ood that th| s

seqqen%wm%wtﬁ%bﬁ bftSIdquf ééﬁ PBGB%EWW%FMQ%NMCQI%%WBPG)
r
TR AT, B2 B Sl B e Bark@ e Bokmalt | =
AcchSldIKN otV maﬂareﬁeqixeﬁmﬂebres@ltmby res@hasrfll 154 of GenBank
Accf:%?og&'q&?@éwxgz ek men on OrL, 05 Lol et
Accgﬁcﬁf & I%S@Mn rhﬁﬁre%q@éih% Yepr&Bhicl 8y tORRRSs €965 P &RdnBank

herein can b€ used in the practice of the present
Accessianiie.di)501 h ecquendep seecadsorthe saiizit pregnonsaghends repated in

bed. h t ti
GerfiE eBEBITBRYP GIE-5° nagem e TR gBR e e P S g5 Rr158 of
GenBahR A caRdneld. eat-8yB4Y sbiiRaté)NFateeBatfale §1.12 BGabshp enbulis,
by adm ni stration of | ow doses of IL-2. The treatnent

prequisgi Resuciess 6renBark QEYIEPH matyre HeEse represenics by aesiqussgl-155

s
GenlBagk MRLERDS NY. PEHEIT; mmlsaqueacereﬁrdsanécbuy tesiduee2l-ehof
Gen(l)Sfanl{é1 ?&cgc)e(slsfotnll\?og Pt3l%997 sequence); goat IL-2 (Capra hz; cus; Precursor sequence,
GenBank Accession No. P36835; mature sequence represented by residues 21-155 of
GenBank Accession No. P36835 sequence); sheep 11-2 (Ovi.§ aries; precursor sequence,
GenBank Accession No. P19114; mature sequence represented by résidues 21-155 of
GenBapl< Accession No. P19114 sequence); pig IL-2 (Sus scrofa; precursor sequence,
GenBank Accession No. P26891; mature sequence 1'epreéented by residues 21-154 of
GenBaﬁk Accession No. P26891); red deer IL-2 (Cervus elaphus; precursor sequence,
GenBank Accession No. P51747; mature sgquéncé represented by residues 21-162 éf .
GenBank Accession No. P51747 sequence); dog IL-Q. (Canis familiaris, precﬁrsor
sequence, GenBank Acceséion No. Q2941 6 ; mature seqﬁgﬁce 414représ,eﬂtec‘1 by résidues 21-
155 of GenBank Accession No. Q29416 s:equence); cat IL-2 (Felis catus; precursor

sequence, GenBank Accession No. Q07885; mature sequence represented by residues 21-

- -13-
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it 1s recognized that the nmethods may be useful in
preventing further tunor outgrowths arising during

w0 b@oagns10 The net hods of the invention are parkCTUB206/§03116
useful in the treatnment of subjects having netastatic
renal -cell carcinoma, who.have inpaired renal function

154 ghgiepBankahersssionNer QD B85 seaugnen TaobibttHLfﬂ Ghyeekays ganiculus;
prech}sog%eggg?ce éeKBM A gsﬂnpNg %7’?@0@‘3&9 %e tugl‘f e' rg%x%gén'teq{by

nati ve or ob hed reco nan

res1camei 213 bé GfeannlaAycesmmn tl, OW%@QO@W@C@M wdvale 11.-2
sources such as, . nmpuse, rat rabﬁ)l t ri.mat e
(Orqaing, orgh TR séquenss, SegHapcscotighNe GBicE negfute séquence

repr%ﬁféﬂ %zrésﬁ@ue‘é@l L1 ssnava InP[éinlE !&@c&%&n Ay 09'791 #g‘gu%) ;Hofthern

ted to, the follow ng uman -
elepharo |seﬂi SL-20MEcanrgo ungedinesios, préanda n¢quAn@e ﬁsannlst\léccessmn

o. HBER S TR SSEenea L SOE 1 Bk Lo ER: 2k o

062801 K&pﬁeﬂxde) hotidPERGE D Mpmuﬁfz&%u{)é@\ﬁrs&%qﬁéiﬁé » GenBank
GenBank Accessi on JSTo. P51498: ure sequence

Accessipngbe N @3B30% eviterg égql@mcelmre@mt@bmmu%%bé@? ohGenBank

AccpRion VS GRaTO RS RelnkBrA k g PR B B Bl

sequ¥Béd) (RnBERILADER IO Noe Q@es@xj niditure 88udHeSrepiesdiitéd by residues 21-
GenBank Accession 65 1 sequence); sooty nmangabey -

166 pEG@ﬂ%@&fr%‘@éwszoQa q%ﬁr%) Norwexras J-2d qﬁwegwus
Pmﬁis@fi%éﬁlf%é’@%@%&%%ﬁg@91”5716 PR ERBARE represented by
residies 2 P46649 GeaBardnaegession do- emno:sg Meegadjiae gbﬂbﬂZL{Wa@caws
f asm cul aris; pfecursor seq ence, ﬁﬂ zg)%b \ccessi on
NGB O FETS RSP RC %é%@&zr epeion §Liradps equence
reprgs%ht%a‘ﬂ)y%m@ﬁ@ @qnllSS'%ﬁ Qﬁ%ﬁhﬂ@A’é@essx@g%léogﬁﬂﬂewaf the varjant

conmon” gi bbo -2 (Hyl pbai es Tar; precursor sequence,
ZMBwpndesah@cmd m Kgse foG@ong GrenBank Axsgesemcdumbers; each of

Wh%@el}e%&ﬂzeg%ﬁ&é% a5 Sher d e pECREh D) SFERY. “houen

- any 6QBtEDITL-3 CABEuTized tCHESQ the BHYRNGE préaaBgnke T1-2 is derived

Accessi on No. (BMKH2; mature sequence . rePresent ed by

front ek s0was, pedichlerlgaviga e wbisst undsreaies thepwmipa human. In
somggglégﬁllﬁx%kts G | i-&% ug%@éaﬁ @‘%ﬁ&ﬁ; oPIE (N enfbn RGBS Rantly

¢essi.on ur € ‘sequence
produefxi, dsesxianmhld) yecbﬁﬁ)mimehmﬁdn 53 pedteifg nﬁﬂn&n@dﬁﬁ f61t limited to,
P05016 sequenf "sée also 'the variant precursor
ﬂ““@@b@%ﬁ@é“@%ﬁ%@?@@'h%”tEnBank Accession No. NP-851340;

mit[‘}‘l% %ox%ggéiﬁ&%%séﬁﬂ’ LFHE %e%l?od%f'&%%ﬁ’éf@i%n% éﬂfse

GenBank Accession No. NP-851340 sequence)
bioldgif 4l aptive varignBudiEiLe, uhnlmdahg sa.nqmtmﬁlstﬁom@pusp@cm;s Such

RSN B o A S LEBRER) S e i
the pHarRadeGltITomBBAtibY §@mﬁﬁ§ﬁMﬁ§%§1ﬁ%%%ﬁblde has the same
therapeutic effect as the pharmaceutical composition comprising the native polypeptide
when administered to a subject. That is, the variant polypeptide will serve as a
therapeutically active component in the phannaceutlcal compos1t10n ma manner snmlar
to that observed for the native polypeptlde Methodg are available in the art for
determlmng whether a variant polyppp’ude retam the desired biolo g1ca1 act1v1ty, and
henge serves as a therapeut}cally active component in the pharmaceutlcal composition.

Biological activity can be measured nsing assays specifically designed for measuring

-14- .
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GenBank Accession No. P37997; mature sequence

represented by residues 21-149 of GenBank Accession
WORN6MIBID7 sequence); goat |L-2 (Copra hircusPCT/US2006/003116

precursor sequence, CenBank Accession No. P36835;

mat ur e sequence represented, by residues 21-155 of

actiiBBihknAbEeeobipsptidior sz B ayps;desgiiheg in thepresent
. S 1.eS: (.. .
ey AR PERSHALBCUARGES L ERBANS 267838 8Bolopie
can Bd tcifed fof thée aBiinktoAtadpshe naiimt pBlybeRiitdwhag eebe)e binding is
. .pig IL-2 1( Sits scrofa; precursor, sequence, GenBank
indigetive 9§ p gALyREPIds I e 2 seRfretieR sualee ko thatpfdhentes b y
pob@aihgues,2111 54 of GenBank Accessi.on No. P26891); red
eger | L-2 (Cer-vus el aphus; precursor sequence, '
- GedBeaide Axdegsillyrachipe vRidisiof4iativerart nateraly goemars IL-2 can be

represent ed residu 1-162 of . nBank Accessi on
fragRghis AR WEIENELIES CaTy" POTBRCRr ST AR TP <.

Pr ot EehplS MMAN a8 d s@i&%ﬁﬁ%ﬁ%ﬁé&ﬁblm 1168 84hlbdprepared by

mat ure sequence represented by residues 21- 155 o

mut@enBam theatensd oA spinencpentodingdbgiadiive polypaptide of interest.

R e o

See, Zbr d:bdnpé, WeelkBodtd Awees$don1088) TRHEGesdp MislBaddr;Biology
rabbit I L-2 {Q yctol agus_cuni cul us; precursar o

(MagiallasrRebTis kit oAV, 08R: KYnke 114590 Promigfledcad. Sci. US4

s2:ARUSIREnK SR ASGRREMDNAER)ANAE?, BhrsboBaol SERRBALK! ol (1989)

ccession sequenc Kitler
Molexiar ClohmgoAdabopitary Mamal Kadd Sprieg HeboBaaborAoceBss0n

oo 805 e S BB S TR

. incoR¥rhiBE HY {SERRBANGuRIRRe dslto ZprbhAAY aﬂﬁmaaw%%g%@?w Hat do

precursor sequence,  GenBank Accession No. '
not afifi¢ct bwlamcpl ettty dihepdppeptidb pf méeresd wesy Wifowsdlinghe model of

Do R RN AR LA PR i QR e B SR BB R s
Fouf® S 9&ShiBtohoD. NP 1823 @orpBRiid 16y SEAHRIRC € ohef a8RuBslitutions,

by residues 21-169 of ‘GenBarnk Accessjiaon No. NPJ332392
suchsesprehtng erestaing agid|vithenesher havipg sipylar papsttips,; may be

4 ' Ssion 7.
s s S
Gly&enBavklAteesssupAsNe-G1R06362 ASE QUBRSE)r, aNDPhees TiE>Tyr.

I L-2 (Rattus norvegi cus;, precursor sequence,  GenBank.
Ac cBBdansp anp, repippg oBthe Fhtl pretegeatsradcradigied sitheteda ppiduc

' 121-155 . ank S| )8) .
sub %@%&o%?f%%&%og%,ﬁo?lug q}:t@rs] ?%g de. ﬁ’ﬁ}%ﬁ?ﬁ? jth%r}artl.\kg ele,Zi?c% é}?ﬁﬂple, the

strufthRLfuh Sin 1SRGURIHESS, an@&ﬁﬁﬁnil?gggzﬁlsédnlgxsgk% in@2B(1P92) Science
TR T M ORI W
17: 2 %@g?ggﬁﬁ&%@geﬂg g?gf&ng()tclﬂeﬁi%cf@ﬁ%%ﬁ]ﬂ _g%qmﬁ 5; Collins et
al. (1988) Proc. Natl. Acad. Sci, USA 85:7709-7713; Kuziel et al. (1993) J. Immunol.
150:5731; Eckenberg ct al. (1997) Cytokine 9:488-498; the contents of which are herein
incorporated by reference in their entirety. ‘ ‘

In constructing variants of the IL-2 polypeptide of interest, modifications are
méde sﬁch that variants continue to pOssess the dpsired activity. Obviously, any

mutations made in the DNA encoding the variant ‘p:olypeptide must not place the

15-
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whi ch GenBank reports are herein incorporated by
reference in their entirety. Though any source of IL-2
W@ 2006081500 i | i zed to practice the invention, pre¢EUSIING003116
the I1L-2 is derived froma human source, particularly
when t he subject undergoi % theragg is a human. In
sequcspe oA gedimframe ﬁwépneierab ¥ &vill ngecrede compleatenpasragions that

couf 55U SBLLO0 SROFERRGBETCL PEORHE Ry 6 BTG o

75444m ted to, those obtalned fron1n1crob|al hosts The
_oitii)ns useful in _the nethods the inventi oo
lef%tf@ 1% aotbiearangnis &f Fy2aeth af;ee%y b%‘fﬁ% Iggst gbub70%,

prefefb‘B Jraer k a0%:Smidfe r#r%ﬁe?abfld% %%EX%I 0?6%% 95586 Nmore, and

varirants shoul d retal ogi cal act|V|fy
most preifreblyat loast aboirty M99 e osmote dnhiad atidescqpleacerilertityite de

.CO sition ¢ risin var i epti de has he
a8 A St B PR PR oL pY REeH s R Pl 2 atve hlhan
IL-% YRSt RRs ﬂ%‘sis%ﬁ&nﬁﬂ'h%s&@t%f@e&%%ﬁﬁﬁ ideit termined

administered to a su bj ect IS e varian

usingghe Beithi Wetewhan horaelopy search alpenithmensingan affinagan search with a

eap SRR BRERY a2 pif s SR BT LGl PR SUR rllioroz. the

SmllﬂQW@@ﬁiahdﬁmo&@y*b@&%h@Ig%nﬂmw 2R ih SmithenaWatbi@dan, 4dv.
et erm ni ng whet her a variant polypeptide retains t he

Appéé\g@tﬁe@ 9Bt 684-689. Acerigntmyay, v papise difter Yrgs v as 1to 15
a:nrnﬁ!)1 GLid 9(%‘1‘&&69 aels §¥W A6y 'té/ ?? ‘f’é%[[?l%@ esp&h 5%6 tl@,:asqg@raggc Uite{vcail I4 3,

nposi t1 on. ol 0g measurte
2, oassmylsammeaci"dlreaﬂhqz desi gned for measur i ngacti vi ty of
i.de-or roteln, ng assays

tive pol { | udi
doSURh EEsSSRS 9%@&%@@@@% SR ARl pyontlguous

seg@Bit J19 ESiahAdBRg a@ﬁi@e?@éncé‘nﬁ&@ila%gfh%%hﬁ% nifbLVST didhd ‘a’tﬁds
pol ypepti de can be tested for“their ability to bi

addﬁhadwmnnaamdp@ﬁwpsprddemdwhememndﬁﬂﬁmpvwnbnﬂmcugoﬂm

refcgeinﬁf: %%]tu{o:/ %lc? Wg{*ﬁlﬁﬁ? %ﬁg C{:ﬁllét? g%\c;gg Vé@%‘r%ﬁgﬁeggjé ocgorrrnapanson to the

refefict ali RidiBbERIWY iRghdyR 1%aT z@mrﬁxgasumﬁmy Qcidrresidues,
naturally occurring IL-2 can be fragnents, anal ogs,

and gy beed(, ¢01 50y esmere armiap apidrgpdyssi srregiions T sequents adaatity
assoFE{ty pep{i@iagsen%mg%s%é E’ul?s?gH@ﬂS 6r %’ag{s caﬁbém%ﬁ?K Spaith |

can pe. prepare 1 ons

Watthiarskaitielo g seanehodl garishinh. eAﬁﬁblnganp hotpeplariaiet offa native IL-2
i nterest. Methods. for nutagenesis and nucl eqtide

polyeptideRidnterasemay fifz fom theerhvapRlypentie biaes 4 as kdd amino

0 I IR oy 9
w2l SV, TP AT e o P b i g

1ﬁmdepany, hbm;York) Kunkel (1985) Proc. Natl Acad. Scl

1 5 kgé)?élcg %E th{fillllg totf a|p01yé3%ég%?l?awn@i@ac%vﬁy%epends ona
number of factcrs As ionizable amino and carbo‘iyl groups are present in the molecule a
particular polypep tide may be obtained as an a01d10 or basic salt, or in neutral form All
such preparations that retain their biolo glc al actlvny when placed in suitable
environmental conditions are 1ncluded n thp deﬁm’uon of polypeptides having IL-2
activity as used herein. Further, the primary ammo acid sequence of the polypeptide may
be augmented by derivatization using sugar mme’ues (glycosylation) or by other
supplementary molecules such as lipids, phosphate acetyl groups and the hke It may

also be augmented by conjugation with saccharides. Certain aspects of such
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Mol ecul ar C oning: A Laboratory Manual (Cold Spring

Har bor Laboratory Press, Plainview, New York); U S.
WEP106/0815ND. 4, 873, 192; and the references citebCT/US2006/003116

therein; herein incorporated by reference. Guidance as

to appropriate amno acid substitutions that do not
augraerteiean ¢ eveegindiahedibiqughmysidfanslysions ipyqseptingieystens of the

prodal?@%ré's%gt? H{ﬂ%/ flﬁﬁ nfx o&f@?ﬂtij{oﬂs }nlagbg%j[ﬁ;dugéd z?%é;{?z%} agn&ee@leﬁt, such

as o oteln sequence an

modifiNatibns Bt dichetiedRe the defitiiitbn,of WA Shiongi Gieptillk G9ed Hep@bdllong as
i ncorporated by reference. Conservative substitutions,
the I o2 Actidtyext Shranynegtidnis nefrieroned- dltw eweelrd e rudiavi ng
. ' r .
modZicRHbAl Bl QBB Ry b thaly AL BB etV BB P bnbancing
or dinvimishing th@acti@ity of thal plypéptide; in the/vatieus asfeyso Burther, individual

.Lys<=>Arg, Asp<=>A n, and Phe<=>Tr p<=>Tyr., . .Qui dance
i S TP s P B Do 1o R b T O LT, S

deri@itizi88n, Mh@tHeGVHeptiSRaY bl blch@ASto o8l @Rsnts Bat retain
insertions can be found in the art. See,” for exanpl e,

activitye Ssich alienatienstthataioi nod destrsly aciivitic éo pet remavg the polypdptids

R A BN A ity
| mTne @t prdadaysubgtarttl Eéﬂﬁmcc%gﬁﬂingdh@p@ﬂﬁﬁ&i d1id dse of

1993) Arch. Bi ochem Bi %ggys._ 307:411-415; Collins et,
polygpptiderggigyts Phivprepayitg the Nedaariguts, qpef sigdl: in thyoarty capgreadily

e T

will assalthe b ebfianit oo ipaitabledobyse ae b elicnmaticallyt deeive component of a
entirety. In constructing varjants of the IL-2

pharsegRisst Pepastionrised Bxie Mads of HeRsFEnERECHigde such
thathe YA @Nafiake 'ﬁfér&ﬁ?mt WBe %%%&h&&eoﬂgﬁ?%{e%%é in[\)fﬁrlgion may

activity. Cbviously, any nutations nad
be fiont adi sogrdeheutpaefczably i otoppdmantly pnesicedoBy fffeagmbinant IL-2” or

« th t,, of. i.ng fr. d. il

rechBOTEHETT £ eos) el MBS gt hrao e

com%%%dﬁél?é gi@ﬁ%’tiﬂ;ﬂé Wt iV e-seRRAcER -Pah@ Hat A Hdes dkdpared by
ubl i cati on No. , 444 ‘ Bi ol ogically active

recophiiaah DNAfechuiqpesdsideseyibedy far pxampledyaFanigueht efathdd983)

709 f.epably at  l.east.abaut, 809 [£ 0 | v at
Naifg e BOS D A ePls YSSNAIEY etB R dBEE B ERER & 3
mutht@aslly abauld 1198% d8Q%bed by thgrdrial) §1%82:) ScrectEIicE!31-1433. In

identity to_the am no acid sequence of the reference |

genqrel, thegshg prding s Lhod 16 claned aad then g5prsssed v AR ed or ganisms,
pr,efg‘ﬁbférha ﬁfcrré’(g'garﬂﬁnt e rﬁtgs? #fefér%lg DBAS ds%ﬁﬁbrib%ﬁ hERM. The host
ence | (S using the

seq ntity i's ermn
orgaBidnt trprésses thm forkigagengio reduccHLal goter tipresssimgpnditions.

st e BBy g2 s BRARRFATh sSpeihor cls
Processes for growing, harvesting, disrupting, or extracting the IL-2 from cells are
substantially described in, for example, U,S. Patent Nos. 4,604,377 4,738,927;
4,656,132; 4,569,790, 4,74_8,234“; 4,530,% 87 4,572,798; 4,748,234; and 4,931,543, herein
incorporated by reference in their entireﬁes. | o . |

For examialeé of variant IL-2 iorotéins, see European Patent (EP) Publication No.
EP 136,489 (which discloses one of rﬁore of the following .alterations in the amino acid
sequence of naturally occurring IL-2: A51126 to GIn26; Trp121 to Phel21; Cys58 to
Ser58 or Alas8, CyleS fo Ser1'.05 or Alal 05; Cys125 to Ser125 or Alal25; deletion of all
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‘ pro?aéqsetbrfisdwfsewcﬂi

Sm t h- Wat er man honol ogy search algorithmis taught in
Smth and Waterman, Adv. Appl. Math. (1981) 2:482-4809.
wovansEnd may, for exanple, differ by as few BGI/LS1006/003116
15 amino acid residues, as fewas 1 to 10 residues,
such as 6-10, as fewas 5, as fewas 4, 3, 2, or even

residuesifvliwviagisagrl@e; anddhe Met-h foisytbercof)parstihe negorbinant IL-2

g S0 BRGNP SE 50, FRO GG

198B Imwlﬁlalm Mup‘eermﬁ vafer Rubdiicatthh, Nadth 1090748), whiches tsi d
resi dues or dele amino acid residues with r espect

equivglephie Belgiap Bﬁ‘@ét I?;i?n §98,046; andseoguaends ownpd Usd Aafegtidias

45 BRI Bin AR 00 8 DR PSR AT Mo

positioh rlﬁs,amndoemismdumdama ithmative hﬁl?.an 02, ﬁQl,elewd dgﬂé;ﬁaced by a
Co t tit

R ALY R TR 0 A2 A VRS R v R O

PatdhfR®. 4 fm bgs W@h éﬁa%se%ffhé fbnom\;e&d}aﬁt OBl Re¥s: SQQIM‘serlzs

or| IOOIC& act | vari ant "of a native
L, alazowwp@ptoddaaakﬁs TLAR, enaH@tl serd @S dL2f eall 04 Hly ¥mdl04 alal25

1 B4 SPaHP SR B o Pl L 2B RSB AR S 2, s

ala13ua112)4 RF128VED, He Rl NQa0L U DEgdsIL! valh®y NhED 15Le2 des-alal des-
chemical structure of a pol ypepti de having IL-2

proZgle] Q4 &eyl Ldpehdiss-glal éile?rmﬁ@eﬁlal@ﬁ I} dey-glal Ags-pt@ﬂu akaifpalal2s
IL Z’J‘r(‘ﬂeé1 Qlf'if‘ g%ﬁ%%}% 91{1%' zﬁ 7a{1§sbzﬁ5f“§es aéroh altllag y:niag dal%t des-

proZ)Valb(éXSalalliSaﬂU 2, des- alarl degflptd%de fthralal'@MkeﬁQS HL 2 des alal des-
i cal _act

atlonsthat retain their b|olo%
pro HGEHOE HElH F-clsr £12b e B debaE Gbvas {1 gndesalel des-
prod BGLHAedh i gy steP f3 el hﬁ'rg d4ed- &9‘&69%‘3'&%4*1@’2 3gs- &1%1 fes-

act|V|ty as USG ereln urt er, t he primary ém
proadésdhsSeqpiEcaa B TLHS deohiap elps;-pdn@ deaylnﬁeie&ugﬁmﬁﬁl@d smyzs L2,

e e AR A8 o st &, ol xeosl o) 94

alalh gﬁanbgmz ae“se;wi d&[ﬁH@ﬁe@ﬂﬁb hfeserd ¥8104 serm/mat SRshfl des-
augment ed by con= u%atl on w th saccharides. Certain

htd@tna@rh das-groodee pidi ®h@dr4tw1&&ga&a125 IL-

Rtk S g S e R

des-van raes sdrid da@yersum 04 qus:dfesrm@lu cﬁdsqﬁbz 0ESthed Ged-deed vekeddrs
he definition of an |L-2 polypeptide used herein

alalgg alad Ag a2, desealal des-nged fes- ihs}ﬂ é¢s—&eﬁ%dwey§)wﬂ %eeri%S Rot, des-
alalqﬁe§ :}]3'}52/ c‘feg-th}?;t dés%eﬁlxcﬁa‘é Cs&t%qr A S-H C '%?&J'Lt % Eh@éfes -serd
gqua e ec e ac vVitly,

Itatively qual | t|v
des-eérf vall Ob)aleéﬁﬁl am; ﬂ@-aial diespprnjz ﬂbs ﬁgS tHéwescat tlesvsdry defsetdhalal 04

alal?%k\g @Fe B an desr—]prto eegl-‘axré ?igss-eerf agsysseIS ggsr éeroe ala104 IL-2, des-alal
des-pro2 des-thr3 des-ser4 des-ser5 des ser6 alal04 ser125 IL-2, des-alal des-pr02 des-
thr3 des-ser4 des-serS des-ser6 vall04 ser125 IL-2, des-alal des-pro2 des-thr3 des-ser4
des-ser5 des-ser6 vall04 IL-2, and deo alal des-proZ des-thr3 des ser4 des-ser5 des-ser6
vall04 ala125 1L-2 ) and U. S. Patent No 4, 9 31, 543 (wh1ch dlscloses the IL-2 mutein des-

alanyl-1, serme—l?S human -2 uoed in the anmples herem as Well as the other IL—2
mutems) ,

Also see European Patent PubhcatLo a T\To EP 200, 280 (pubhshed December 10,

1986), Wthh discloses recombmant IL-2 2 mu tems Wherem the methionine at position 104
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amno acid residues in the chain may be nodified by
oxi dati on, reduction, or other derealization, and the
wWEoiogogsto de may be cl eaved to obtain fragnentBCT/H82006/003116
retain activity. Such alterations that do not destroy
activity do not renpve the pol ypepti de sequence from
has besa reflpgad; iy a0ppnsgrvativeAmpe peid pg@é@l“é finqglyfedhe falloggng
ey.ei t n
mutélﬁ§ ‘lelg deSs ?515 alil%ztalg Zé{%%%lag(% p}ggﬁéwé ﬁés-s%ﬁl 8% et ala104

alal%ii[]l,-anﬂa alfli de@pﬁ@ddsﬁ@&d‘e@-sbﬁc&s*&%l @mI(BL seh DS T0E2; sles-hlal
e art. can readi ations

Ly, det di f
des P@%ﬂl??é-th;rétdie% réerf gt ?rﬁ)éhu?ﬂglﬂl Q@s%l; éﬁﬁn?gz '9%%' {73 des'serd des-
ser5S SRAMR A 2‘9"It|2 Hes bt dés rbr@ e ine Gest 284 déssseﬁllésaﬁl@algﬂﬁ

se as a therapeutical active conponent of
alalph Hr-2ndesutlaloiks- pmﬂnlﬂssfht&l des- sa@ectbswnﬁtdee—sn@tdmd)é 1b2; dbgalal

des Biel R TR St Seneerh ABLON P A0 De) R lcpron des-

thr3fd6§lgé1ﬂ@l)és—§é}5 ke serb %lumn@éﬁwmy ﬂ@s LIRSS t¥r3 des-serd
produced. "reconbi nant -2" reconbi nant 1L-2

des-geip dagrserc Lglsulpﬁ e3¢l el d%teéahd@@rﬂ@rqi @sdhr&ﬁ@ﬁﬁaﬂtdesﬁelﬁe@s ser6
a o] I
etv 0 3lo) 35 21 SRE P ety PR AE I By g U
PatehENO 703, BRfcH cﬁs‘dmemgsyca@de@mﬁmmm 2 veriatX BeRping alanine
by Tani guchi et al (1983) Nature 302: 305-310 and Devos
mste@ﬁl@é gjetiNpRine pE thady-trsmpad aminoracid asfgund pghg ngiive moleculs; an

ungl?;&f%sg Lét&%lglllng%ac% %gﬁtﬁ%@fnﬁ grgetﬁlﬁﬁlﬁ glgf}g I*%Mch"l%ﬁ@px%lmé‘ls the N-

termared amind aid; Iahd an maglg/bmﬁcﬂechmﬂnaﬂﬁnz enxthransdandind mserted between

t r ansf ani. s preferably a m croorganism and
the]}lﬁ%‘?m’ﬁﬁé’f‘% 1881 apd p nf’amé%o'i‘ifé&:rl bed herein. The host

Or gAML IM LHBIARIANuddBobOdis 18848 WO 109,601 98] %ﬁﬁ stltlmc%as of the
under expression conditions. Synthetic reconbi nant

aspartpteat pa&ntlaﬂl 80 with meiidénd or islkmineothesisparagihe atspopsimst88orith

argi g T sglSo80E S 08s bR M P tioR A S Qe er sulatamic

acidy whﬁ&}afegbﬂédly helesseldched adtﬁmtyff@ﬂ’ high affkis, L2 ﬁceﬁ?@ts Rpressed
04, 377: 4, 738, 927: 4, 656,132: 4. 569, 79

by callsragrossing Ucedlgeceptprs lmprsﬁezenpgeo NK ceils apd nedua@fbﬁzrz trxicity;

the ﬁllu%ldh% di 4?:?&8& lﬂé‘:}%{t&ﬁﬁ\?& %%T?Q %0b %gu %t?tflﬁ&yj dF atr%lﬁlne at pos1t1on 38

ties, or exanpl es " of“vari el ns,

‘ WlthEﬂIamm: an sitatigniong EIF]}heE‘t,ahlammtalt pnsmhn 4EW1th3ﬁs114lé39whmh mlnbn

cl gses aqne .or follow ng alterations.
redue?fgblaﬁanﬁdo Hhe s @»@ﬁl&ﬁéﬁ ~o‘FCﬂ‘é‘?rlll’%qﬁl SPuEREss P mAYVY iR %Whﬂe
mauﬁ%lﬁg th® a@llg}zt@ st1llHull¥ltc2 ﬂ:Atl@c diR &2 lnutgi}@ éﬁcll)gedslﬁ rh%rrﬁﬁonal
Ser | or Alal05; Cysi25 to Serl 25 or
Publ¢agiof Bo. N%(Dé)(){iBAS@(altahhg esdeletag 4 nﬂtunal/ly ngcmmgg ﬂzGD;(y)and

seateife 020 Moustd BT Bhiis i B R R B, o
valird3 38633 ls Valink! leﬁ@lné%xt,é%?@é) ¥ich are claimed to reduce vascular leak
syndrome; the IL-2 p1-30 peptide disclosed in International Publication No. WO
00/04048 (corresponding to the ﬁrst 30 ammo acids of IL-2, which contains the entire a-
helix A of IL-2 and interacts w1th the b chaln of the IL-2 receptor) which reportedly
stimulates NK cells and 1nduct1on of LAI( cells and a mutant form of the IL-2 p1-30
peptide also disclosed in WO 00/0404 g (sub';tltution of aspartic acid at position 20 with
lysine), Whlch reportedly is mable to mducc Vascular bleeds but remains capable of

generatmg LAK cells. Addltlcnally, IL—? can be modlﬁed thh polyethylene glycol to
-19-+



10

15

20

25

30

1983 (published May 30, 1984 under Publication No. EP
109, 748), which is the equivalent to Bel gi an Pat ent
WONR00689B31016, arid conmonly owned U. S. Patent MNOT/UZ2086/003116
18,584 (which disclose reconbi nant human I1L-2 nutein
wherein the cysteine at position 125, nunbered in
provadeathdasedsolubtliy aad hw altsvedvpliarmpkinetic profids éseell.% Patent No.
ced by a neutral am.no acid; alanyl-serl25-1L-2;
4ﬂé§ﬁ§%ges al anyl -serl 25-1L-2). See also U S. Patent No.

4, PRitEa1 Ewliptds s lﬁﬁi%ﬁlstvhﬁl ﬁr@ﬂlbt}wlrétglc‘é@ td}@d’ity dré didclosed
rotel ns: alal ™ serl?2

in Ug. arq*esmnalzﬂpnhﬁwm%w} N256(?/€50386&; ﬂlqdoMawldz ZO%IhP@HD

ol e R
sequeaﬁ Fmsterd lizaﬁnallﬂil-lgz wikh -satind uubailﬁutdalézlfot tysﬂ:&@ﬂaoolaﬂtlah 125 of
the e Tyraat 1 2 eqieBiq g e oos enpiiona gugng el Stedyics,
w1t1ﬁ‘1|1 ﬁie%atﬁf’eq{u%%nl Lk: Pseqi&feabal thgﬁtﬁe Pfﬁﬁegn had {h@‘foﬁ@\ifﬂné Junctional

-2, des-alal des-pro2 vall O |IL-2, des-alal despro2
chameﬂehmbsal)ahaﬁtains @ emewr&hfw@mmf@aw@éﬂﬂdﬁ@@IcalllsMnd 2)

| d 2 th
indugigta Hpespasgl levp St du iR ol Myl i cofs o
com@ﬁﬁed%ﬁi a S8SRF fROGEDTUbI-ilgnyial, IC104S $efbr BT DlorZ3125S human IL-
des-al al des-pro2 des-thr3 vail 04 IL-2, des-alal

2 undesprmemrehie 23Ry Sondilionss Impemo smbpdimentgethe aﬂ@ﬂtwa@@wwm

s B3 08 BETIEb BN GE 3015 L AcafEagl b om. o

K9oVlds9WI T20KIEBLINYICBl 1d>e,$31aar @mwame IR FI16E, 2,19D, L19E,

des-al al ‘des-proz des-i, r4 \V
D2g T3, g@%mw\;%weswﬁp BT BLRED Kas, ko5t
K@ﬁaes 5 ﬁe desbg gesmémdﬁe%%eﬁﬁy@ i@é@t@&ﬁ%d{

des-t’hr3 des-ser4 des-serb5 al al 34
L36Be L BEN, [R6KX, LA 168, LaeS 1360, Ihed, I8P, B38GsBBEN, R38P,

oS B g e R Ay,

F44ﬂ§§/[42?7[0@61(1€§3‘61!l\/{ rE%l@keEsﬁ rHso0e 368y, K64 K@4GSK61¢2,51<64Q,

2. desal’al des 2 des-thr3 des-ser4 des-se

K6AR POFD, BESTE 558, BOS FE5H, BESIUBESK 1S LG BN P 6 BGSBaP6SS,

rostEbh Y A s g R ATl EffSEra s, v oo
791&5}1@1&@?@8%1319@2}117@5 193, UROE, $S0R, U8G,I680K, I8SNSESER,

alal 04 |L- des-al al ~des-pro2 des -thr3 des-ser4
L8 E3Y  EBUGSLEEY X bAThiRS] K BEH BT MRS IR BN BT, DS4R,

sseRy sgxgoﬁéggsﬁgéf ‘§'§15§ sgdh, dﬁﬁ 9§F$‘g§rée~{/@1\\! a‘!/é@ Vo1W,

seérl es-a deS*-TO r3 'des- ser
L9406 39481940 E04¢ A3 19504 EDMJZE%dvidT s, Al QIV,dMsl 04021 06K,

iR 5B A TS B R R LA Tk

‘ Qliﬁlf:gﬁ@fﬁ\ﬂ vﬁﬁf@ﬂh@ Wlisio Acid re%ﬁub %Ssmé@ﬁ BI4ERE 1 &H@béﬂﬁl@@f the

e exanpl es herein, as well "as the other [L-2
mature human IL-2 amino acid sequence. In other embodiments, these mutems comprise

the amino acid sequence of mature human IL-2 with an alanine subst1tuted for cysteine at
position 125 of the mature human IL-2 sequence and at least one additional amino acid
substitution within the mature human IL—2 sequence such that the mutein has these same
functional charactenst1cs In some embodlments the additional substitution is selected
from the group consisting of T7A, T’/’D T7R K8L, K94, K9D, K9R, K9S, K9V, KOW,
TIOK TlON QllA Q11R, QHT FISA HLFD HI6E, L19D L19E, D20E 1241,

"«26‘1,34
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nmut ei ns). Al so see European Patent Publication No. EP
200, 280 (published Decenber 10, 1986), which discl oses
W0 e@omdisnant | L-2 nutei ns wherein the nethi oni PEI/ES2006/003116
- position 104has been replaced by a conservative am no
aci d. Exanég)l es includé the follow ng nuteins: ser4d

K32d‘e§<3§’,é¥5\1 By [PBAE) PI4R, L34S R4, Pa¥. 03 52, K3, KBFB, K35M,

L R N

L36I\/L 1261\1;1 e36R| 136 RJ €368 J 1035 W ES3 Y IS 81e R3I8EY, R3GRSRIEP, R38S,

lul X | L-2; des-alal des-pro2 des-thr3 des-ser4
L40Be L40 6Ll 41 BEAIC P42 GBI, SH2BEBAT 542HeKABHr BHE.
MeGPE AL e O P T KA KU KL K610 Ko

P65BI R6SH, RASE 2P65(ﬁ;§-6éHaPGﬁler P Ae PoSN] PSQPH5SREPESS, P6ST,

P65 o D550 305 s LRE B Taast Jar Gt aZies Brawairor.
}179@\@@'1?95« IfE79d;, H968); ﬁh@é ﬁ@@v FL&Q)% d8er titiods, i%@KSEEdN L3OR,

des-ser’5 des-serb g 2: and ‘des-al al des-pro

L30T B3 Vi IBAVESLYEY, AR?H@S R§éK5R&Hs» RN, BB 1N, BB 1R, RBLS, D84R

ss7yigfan REsrd W AC AP RE Vo, BPE 1 G e R s w,
L94Anu9¥1:qz,9ytamw WEDKBZFyﬁBlm PRaK! NY0A), NI ORT, E106K
of net hi oni ne as t he N-te ni nal am no aci d

YlOﬂHuﬁd%?K Yhe7lnaf §078, 3 0ERuY é(mérE]dﬁ@l Né 6291 Bi288, T’Hm
Ql?ki‘ afld\@eltZBVt Qﬁe}eﬁke htﬁ no {cﬂlegr“lpg squLL Is?%xaﬁxv t% n‘ilﬁl%enng of the

rmna

matmm Gluyrma 91 22dmeitio hvidasqudnc? I dlterestive babodienen s thekefluteins
between the N-term nal_ nethionine and proline an no

comgRpgie agyipacid peopensn firrutedupagd Lrhuie abicdt ge adifipnal
amiAh & é@&&%oﬁ%\"iﬁﬁ% thte% 91'3%nﬁfantl'h ) 36393{& %ﬁ?—h@ﬁt the mutein has

position 20 wi ISt |neor|so"l ci ne,
1hesasapae figichena thpodetistos BBsamd dmindgnmitaahe gddigome sutstitution is

. th e tionl 2 .

seleg 8 EPHEE 2oy cabaiite Sl | TRaaRe RaboRDAaRylhkda. K.

K9VSQ¢9Wt TYER aeton iy AL @1 1R mmfm 9N, ty1 6D, 1 GFS €8P OL BIE,
ressed by cells expressing T cell -receptors in

DZOEIS » B384, ZWKN%‘IE 34hP MR H34EY PBET 2P |I€35{I§A K35heK35L,
K35§)£‘, Eis ,tﬂ%ﬁﬁk‘%% k3514 % Lakep L%'%‘Jta,i 26 32,3% %36H'L361

|0ns ar g1 nine at posi

L36K E%Mfem@lﬂ ISMISEBERI LM&; Iebwnhsayl, &B38D| RB8@tR@8NIR38:m
w th IO;E ?\T exhi bit: reduced bi ndi na
R38ﬁ* Tg‘ﬁO%fIf"r 0 LLQOFP Jé’éﬁs S Gnigdt Ao S1ipEr BARR, &4 At F%V K43H

F44KLM316Y\’{E€{%k TR0, Fed ”1@5% '?" G0 k%z!EtK@&’éaik&Luﬁ‘MQ

enutelns in. Internation
K64R1,1Bb510 AP 6 53) PHBF, R@@GESHMS@?(M&IEH%GQ BtﬁSNleHﬁéQ, PGSR, P65S,

I QE( egyence | i

posfokity BV Ek BTN B PR Soon B ok B, o,
H7984 ¥E190 7, H@anﬁmu,rI@’fn(\y)J 808, E%F N&od, i@@KnE§m L8OR,

serine), which are clai med to feduce vascul ar ‘[-eak
L80T L8OV, LSOW L8AY, R81F R81K, R81L, R8IM, RBIN, R81P R81T, D84R
S87T, N88D, N88H N88T, V91A VO1D, VO1E, V91F, VIIG, V91N V91Q, V91w,
L94A, 1.94], 1.94T, L94V, L94Y E95D E95G E95M, T102S, T102V, M104G, E106K,
Y107H, Y107K, Y107L, Y107Q, Y107R, Y107T E116G, N119Q, T123S, T123C,
Q1261, and Q126V; where the amino acid re31due position is relative to numbenng of the

mature human IL-2 amino acid sequence Additional muteins disclosed in U.S.

Provisional Application Serial No. 60/ 550?_868 mclude the fore gomg 1dent;ﬁed muteins,
=21-
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syndrone; the IL-2 pi -30 peptide disclosed in
I nternational Publication No. WO 00/04048
W@ ewoogspondi ng to the first 30 am no aci ds of PAT/UR2006/003116
whi ch contains the entire ahelix A of IL-2 and
_interacts with the b chain of the.lL-2. receptor), ‘
withihp excepiipn pf baning beiniinlaladnduesidas atpogitigni Inefifbe meivrehuman
lisp...and a mutant formof the IL-2 pl-30 peptide
2ol a2 MU0, 0404S (substitution of
as [Taetiérn HCD ds asedi@sdift {seitsodBtendéditol ikiudel.-2 WiNid3 or conjugates
reportedly is unable to induce vascul ar bl eeds_ but
compgsige hs-2ciprsde & sgpongamelenn o1 e valarhreanyugateddapplypraiineyr a

watdrisoRib® Ik}i‘gxﬁxﬂ@qkﬁdg@‘%%% ?ﬁeﬂﬁ’ér%%ts' IE% koelﬂﬁnr?%ééfrig% tolerability. For

t oprovide anced so 'ty arid an-a
examppiay tho KL26bi & vanaft theeeof ae defihe8. heRan)arah bhidused 1@ 66mak 6)bnmin

Addi ti. | | folLL-2 ‘teirj ' icted
o TS TS Pl BTS2 WO By Mot
Altegghglé\{b@?ﬂl'eQE-ﬁ?aﬁl' wR! cobﬁléntﬁpéog@%a%@% pf)lyb?cﬂin%;i ?glfe&ylene glycol

erel n 1 ncorpor at ed reference iri

hom@pomdeypﬁuhmdmlmme@n thedoannipnlynzes isunsubstituted

f t h [ L-2.with [ - .
or SRR af e P ihn A droyp w5 fhe noplyo] Stibstitutedrasing.
metliBdRRAoWh 12 HRLGUEES Coradmple, UeS PatedNFoa dgl7d6, sab,2e61304,
acid substitution within the mature .human |L-2 :

4,894 &30S, 8D hat the nutein has the fol | owing
or oA SURLACLERINE domehlend RS B 8 b R B R e

compoutint ez e vked i dwatethedsalf thof inpermionn fSuelphidrarageutichibki ne

comg{)égﬁfstalgg P%@%nb ] QI}K%% )%]lr‘(ld?lé ’ina%c gg&amr ed Vl\dqx%?ezlatef tlhgﬁezgm | Eglosed in

U.S Y8 Nds: 4,745/ 08874 RBT08! %@?@,44’@%399492%%})'3 PR34- Jnfl 5?(?%?)97;
b the a ecte

enbodi nent’s, i'tional substitution is sel
herefrr ipporpheigh musfaensi Shinbqwfl, FaphiliFedDor SHr|-dKSL conkdjtions

KD K9S, KV, k TI.OK, Tl ON, A IR5.QIT,
CompHERg ﬁzlgéﬁ,va’f!&‘gﬁ,a‘efefg %% E’fé‘é??@z‘ﬁg}\el %%EY b%ﬁf‘fe&%w
aquddads br n feouB28Rtiol 38 suspEddoh fof %Veqd@ﬁEQmiﬁ%%ﬁoM—subj ect

K35M K35N, K35P, K35Q " K35T, L36A, L36D, L36E, L36F, °

in aqcgpiancq wghithq wethods gigke invesiian. Ik of thesecompaiions 368,

compiVHE 4 36 Yo R FPRG BB R pFE Rtk Puct 00

comBdindt. B¢4therapbtifidally b prophiadidallizGifite ddaponeiiB s intdkdddihe
K64E, K64G K64L, K64Q . K64R, P65D, P65E, PG65F, P65
IL-2ps5 piianpg Hieress sxcpepdisplly inggmorateshioo thg seppigBan topgipg about a

o BB PR oS S el o
discasBOE cohdi(6n wilBOG subBKwhed (N phaBiReutid) Tomp&iion s80W
administered o that subjéck’ Preferably the pharmacoationl Compostions comprise
appropriate stabilizing agents, bulking agents, or both to minimize problgms associated
with loss of protéin stabiﬁty and b.iok;gica] actmty during prepafation and storage.

In preferréd .eltnbpdim‘ent‘s of ’;fxe iﬁvc—:ﬁtion, the IL-2 containing pharmaceutical
compésitions useful in ‘the méf.‘fho‘ds of tbc inyeﬁ;cioh' are compositions comprising
stabilized monomeric IL-2 or Vafiants thereqf, cqmﬁlositi‘orjls comprising multimeric 1L-2
or variants théreof, and compoéitiong compnsmg étabilizcd lyophilized or spray-dried IL-

2 or variants thereof.

22 .



10

15

20

25

30

S87T, N88D, N88H, N88T, V91A V91D, ..V9l1lE V91F, VIl1G
VOIN, VO1Q V91W L94A, L94l, L94T, L94V, L94Y, E95P,
WEABGSEILN T102S, T102V, ML04G EL06K, Y107HCIVLSZ0B6/003116
Y107L, Y107Q Y107R, Y107T, E116G N119Q T123S,
T123C, 'QL261, and QL26V; where the anino acid residue
poéﬁham@weutscaﬂ eerapesittons sompripiag istagilized meaomgric le- 2oy yariants
|
ther{a]# a%e mzlggedaiﬁ 'P%Tsﬁﬂylﬁg{x]&o% Ne gﬁﬁgg%gﬁ ﬁg‘%{] Qattbberrgeasm the

€ aimm no

d1schi$ﬂ&rbf tirich 1S\Mefdih Aroposded gy ffdtside! Byetndidnegits (ei2rie
position 125 of the mature human, I'L-2 sequence and

mtelaéedJ theprotan Bokerdlcs iphareseahiubstaatally ki thely mogemenionss Retin an
agg{?g&egfﬁc&rg{é ‘f‘% gx Mh&&??&i@@&ﬁl g‘a@s h[*Bé& h&J@fnn 'Ilg%l% Rovalent

e uncti ona aracteris
or hgddophibbiealisomdrber agigegatandllL 2uts hot present) Brieflyethe L €dor
consi stin 7A,  T7D, . T7TR, K8L, .K9A,

vari%%me:@%ng {hgg;:phq@s}/corkgwt ms&%rspp@t@d wan @p@t oéap ftmmo

ac1d@aser’&ﬂ'1b1@{ﬂv to 'Eﬂ:@l%as el-a%gﬁgatle 18 5natidd Q11 h%d Lvaﬁ%?t@‘the@%\%rmg
E, P34E, P34R, P34S"~ P34T, P34V, K35D, K35,

stomg}ﬁ NfhekBBM) a¢i8brye iK85 @mKB@Td o1l BE&Mbih@EM, oflaBEE acuéﬁ Where

any EBAT WG Fpgiont S Rl e g e L%‘i@tsmL?a%@ od

amihdHidNs 418 @slectdd ko thé foup %ﬁﬁstnmﬁrglﬁﬂﬁ Riysiné Zkpartid 4Md, and
K43H, F44K, M6l-, E6 E61M E61R EG2T, E62Yp K64D,

glutpsigrcikaBigse K@nnosnmwc@lrth@s&mpp@%@bu fgBR ageaiEr mameE pH of

o G5B gorB5En Ec FO  ESB PSS B

ther E%fBﬁheﬂéméMuﬂf&ﬁiﬁ ,aghftIMan EHIA NubstRIRILy 20 QX it F:Sorh{7AAcid in
L8OE, LSOF5L80G . LSOK, L8ON, LS8OR, L80T, LS80V, L8OW
its spig oy, R 2 Pixigee of anpagid andrgssft fesmm. NPrefasalpy thegeyd 1pglepied from

oo A S i Mt

Suck9&ifipo iy ard B Bd 1 heRin aMMﬁ%edEﬂﬂﬁimerM]m?}phmﬁ’&qﬁcal
Y107L, Y107Q Y107R, Y107T, El 16G5N119Q T123S,
compesigphs. QL261, and Q126V;. where the anino acid residue

pos[’He'a?rﬁno h&id bedAhiNRe E&nﬁbﬁ?@&{s' 88 fo $ths1iPBhE TE-2 ¥ RAants
IL-2 am no acid sequence.- In. alternative enbodi nents,

themdrf@eemﬁmmmtecfon‘pmmedwm smmfém tquid ghemsecwical

comgefl og u‘gl%{m se o% ah a%ld ts{):ll‘) %anttlﬁﬁ 8? 1§s aaq)[d tLo | O%a%;uﬂﬂ 1?3 salt

forn$, & WanNKEurs Ui hdidbnd h@seﬂﬂbﬁh Ias ﬁﬁagou‘fff&ﬁﬁg agﬁtﬁfesults in a liquid
functl onal characteristics, “hi. sone enbodi nents, the
compaBiion BRENS 3% BERPlALY tbaf i §e%b1 lé%tpea flhg fapebgraassutical

RSPy R Pl v SR S

methibfine, 4 AQ@pnit $@Fctant such as polysorbate 80, and EDTA, to further increase
stability of the polypeptide. Such liquid pharmaceutical compositions are said to be
stabilized, as addition of amino ecid base in combination with an acid substantially free of
its salt form, an acid in its salt form, or a mixture of an acid and its salt form, results in the
compositions having increased storage stability relative to liquid pharmaceutical
compositions formulated.in the absen(;e of th_e cquination of these two components.

These liquid p‘larmaceﬁticel éoxﬁﬁéﬁﬁbﬁs eomprising stabilized monomerjc IL-2
or Vamants thereof may either be used i in an aqueous 11qu1d form or stored for later use in
a frozen state, or in a dried forrn for later reconstﬂ‘utl oninto a hquld form or other form

suitable for admmlstratlon to a sub] ect m accordance w1th the methods of present
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D20E, 124L5K32A, K32W N33E, P34E, P34R P34S, P34T,
P34V, K35D, K35|, K35L, K35M K35N, K35P, K35Q K35T,
WQ.3®4081586D, L36E, L36F, L36G L36H, L36l, L36KCT/LUSBNG/003116
L36N, L36P, L36R L3.6S, L36W L36Y, R38D, R38G R38N,
R38P, R38S, L40D, L40G, - L40N, L40S, T41E, T41G F42A,

inveptio Byfded fomp is intepded togdiquidmharmagomtical compasitigsan

forspgdin 506l eiGEBY S isgdtE: BBl e kR RbRL

WilReBQndPEAR (19365 3, PAGhEral B6E Vec/hoh \B5: 4%36%, sﬁ:ﬁﬁé& rigﬁ(6€e
L72N, L72T,. E78S, F78W H/9
Mastero E199L B eir Suyingiamibacidbih adsbneTgnEs cHGend ionpcal,

w0 B 638 ok oo By AR e it

1208/ M iEhalelOer WE, (1980 Bhad®.1REs. VO1%20)/St i dr@idd (Crpditer and

Cro GUASE) EeTom -1 7R Rors OO Fmderyi 6D

Yl Qﬂﬁer e&%ﬂi@fés owma%nﬂiﬁg%s tﬂ_:ﬂt%gﬁ%mgﬁﬁﬁ- nﬁﬁgnéﬂla%@l\égated

where the amno acid resid ion is relativ
monourebie siatginofude Itimserdcasvnbemmmmmgt@n ard Raonlde(1893) Drugs

4o AR aP gl e MO A s R R6 B it o b e

recoldtinn® NEQahiinl TR Bletikih €n moeyla&dmhﬁntmez Witk e Ridtoibniab
having the initial alanine; residue at position 1 of

residuseadded virthe painentepmingl) sefuanlaedduite 3§ Y hmean ssrym plbupin in a
lyopﬁﬁlz%ﬁ ESVJ&SJ tﬁ%tnis 'réco?éetgﬁtgg nﬂ{prﬁ%% staﬁlae %ﬁjfi H%eraeé{mgmant IL-2
mutslﬁdzmkéunhc(hanm 11-2 evithed esthionieorepidgabdtbdtad tHeakyips-cdrindeal,

or a water-soluble polyner to,reduce

and psubRigHIOnes the CXSE?“?%FEFISV%E‘*IHP‘“?OP Jesesie Shumﬁn I sequence with
alanﬁﬁ%? Wleggchnﬁﬁhlﬂ?ﬁ 0 106'0 laO M@Vrhfim 2 W858 B cshif&d | \'VRE deid,

used human al bum n or an al bum n
whetma@rea‘iorrnuﬂetlmghmmd§316rtom advantegeausly (s beffanmand a

con%%ﬁfﬁ 2l (5" S0P ik o Panbtgs e e oG Ry gitioslom).

mrm;@cmnxhﬁngmcw REYYY IR MY bk Fs. p@(mt@rém BREPFRstréISki et

honop oI i's unsubstituted or substituted at one end

al. (\I\PQfﬁ PJW”&IIWF Rep o\ 29)akd0t Bé8popl yol i's unsubstituted,

s RO 55 SO U s

theréofgaﬁ@dﬂ&&;ed iARympiRlyew et Uk ParariNe.sd, 60487 7% di‘qlhscﬁd)s&ge of
" |IL-2 as the ther aggut i call i& active conponent can be
whiglsishergin inserneated by reatrerste By njuniineis” 1stpignded the protein

In X
molgéwsr%s sfekeag%agféq%@ﬁ Lj%{rlnl?&g s@hgo Jﬁtg%@ea Ig}cggeg@rggleam
having an average molecular associatlon of 10-50 molecules These multlmers are

present as loosely bound, phys1c‘a,11y—assoc:1ated IL-2 molecules. A lyophlllzed form of
these compositions is available commercially under the tradename Proleukin® (Chiron
Corporation, Emeryville, Califofnia). The lyophilized formulations disclosed in this
reference comprise selectively oxidized, microbially produced recombinant IL-2 in which
the recombinant IL-2 is admixed with a water soluble carrier such as mannitol that
provides bulk, and a sufficient amount of sodlum dodecyl sulfate to ensure the solubility
of the recombinant IL-2 in water. Tnese composmons are suitable for reconstitution in
aqueous inj ect1ons for parenteral adm1m Qtr(mon and are stable and well tolerated in

human pat1ents When reconstltuted thr: IL-? or, vanants thereof retams its multimeric
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U.S. Patent Nos. 4,745,180; 4,766,106; 4,816, 440;
4,894, 226; 4,931,544; and 5,078,997; herein
w0 pwoopisi@t ed by reference. Thus |iquid, |yophPdT/E82906/003116
or spray-dried conpositions conprising IL-2 or
variants thereof that are known in the art nm

stateo rgjshhxaphilized or Hewd sogipesitingsroisising mmwlfimeris rﬁ:é!r or variants
e SRR AL TSR RIS, L9y SRR

refenéd tdiesein ao Muitihédiols2 phirmaceutjval Gcﬁnﬂdsrtﬂm@r vari ants
ggte.Frhg géeél&ﬂgas g.;ﬁfgmheprrg%yy }nlfxf%gts,olé]éggé @lg(;ﬁ:{)eys){ ?zteldq?cls[;hlhzed Or spray-
drief Eﬁﬁﬂﬁkaﬁkhpﬁdl%sﬁﬁﬁub E&?ﬁﬁﬁﬁg’ﬂ? 2Rlor vhﬁaﬂt@&x@fé@? %h&?may be

or variants thereof’ is 3pecifically incorporated
reconmtuteﬂ meto adivpakért dther stmalﬂc fmrgl fab admmastmegn freapcordance with

th eutic. or | act i res Wi th
metholf of iy Gy 0p SYERP Rt bGP ERasBoth A G REP i Dpending
appl¥atibh 7.8 Sewi] 6! oeng 10) eildanasveaiRE 28,00 GAIMARSMbiGHAl

i s adninistered to that subject. Pr ef’er abl y the

ApplinationeRGTISORI3 563 ftled Presmsbet 8Va008 chasgipringsrpareted by reference
in the§r%*ﬁ't1ret1%' Ny ?ggrtn%()mggns%%g@?@xg{]% %xilpr%re %tag ?bulrl]qng agent, at

I'mze pro aSSocCl a 0SS O

1eas$<§@baglehﬁ it aa radlduhoélﬂgmeml to 8@bilivk the pibhfeirﬂ;ﬂnﬁi’g&b@d@ﬁﬂg)process,
and stora preferred enbodj nents of the

or bothy &t stk qﬂteﬁ lsunt%d%thﬁ s m@tewawﬁﬁe@a theé%ﬂf retains its
morDRHRR Dk IRt Rl as kil NS TR gg? quléglttﬁg of p‘;flﬁty2 and’

are conpositrens conprising sta nnno r|c
poteary fcdiowaing 5ophidivaitfn, or csprupramfmgmmsbtemm«a Balidwg dry powder form

mul tinmeric |L-2 or varjants t and conposition .
of ﬂ@&ﬁﬁmoaﬂﬁa Iy ‘?%‘@?ﬂ’ﬂ‘?&ﬁﬂﬂ@%ﬂf‘é caamglaﬁfgg;dlgﬁwéife o8 A Byiling

agerﬁrinélf'i’dé APlife, tn!i‘ﬁfnﬁ@f aﬁﬂﬁe”@@ﬁx@t 6:&&‘1 cORIBRRELA RS f, most
|S|ng sta il |zed nDnonE IC -2 or varlants

prefmtab e cing. eTlaﬁ dking ederitis P@Enéppﬂhﬁ é@mtdfrtmmn the range of 0% to

bt R CEPriai WP ARG HDF S Fogon e b AR R e s
stabilMOAERAI 1€1cluﬂéa12y bufpal 6f RRgeslcdHoe oPat Shido Iﬁ@ﬂdeptﬂfﬁﬁeda:ihgars

present substantially in their npnonmer form not in an

inclydpgustpae-dehplopenrafifinoss stapinams erseriolh GRICOsH Misdase: fiexitgse or any
com@ﬁﬁﬁf)ﬁ B%geol?,ﬁ{rgfeﬁb Yc?se netgé st%ﬂlgi’ﬁg g&lﬂqg) ) gugar it is

I'goners or aggregates
presBani ie fthe/rangdief dbloul0%rto ubnsut@rﬁ% (Wh@,rpfreferablhy ans 6. SI% tpuibdut

0on‘poslt is f | ated” th an a an
5 %RrepiSe bt et LR (o oacl s BORar B e hGB1 ol hen the
stabﬁfzngé-abg%nﬂrs M AR ANAEd, t1]f‘§ %&Entq}i 54 Of zﬂ)@ﬁt O‘%h@ aB8UtN D%

acl selsanamnoal oraco Ination of am no
(w/\écprdﬁ:xabm elmmt @rﬁ;% alemt aitn m@tp@fardﬂp rew 0t5%:i Theee stabilized
Pre

IyonS{if7eE 5 SraL CHFe CBP LI PR PSR SE Py of
ethﬁérﬂﬂﬁhﬁ&te&éé@ﬁé‘@om FEDRAY bE oo Mts sBAEsidh Wk AMofiv@CEDTA or

hese conpositions further conprise a buffering agent
othqr chelaling agent, paiddf protect the IL-2 or variants thereof against methionine
oxidation. Use of these agents in this manner is described in copending U.S. Provisional
Application Serial No. 60/157696, herein incqrporated by reference. The stabilized
lyophilized or spray-dried compositions may be formulated using a buffering agent,
which maintains the pH of the pharmaceutical composition within an acceptable range,
preferably between about pH 4.0 to about pH 8.5, when in a liquid phase, such as during
the formulation process or following reconstitution of the dried form of the composition.
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the liquid conmpositions within an acceptable range for

stability of IL-2 or variants thereof, where the
whegobesisng agent is an acid substantially freeP@Ff/UB1086/003116

salt form an acid in its salt form or a m xture of

an acid and its.salt form. Preferably the acid is
Buffss aterchescriseh hrbihgy aigrorwpagblstvitythe frgng pioness aad ide not affect
the it BB oreBRSREREb 61 e QR SO e g B
storaggionmeric |L-2 phar maceut i cal conpositions. The ami no

aci d. base in these (gsq[{rtﬁosnl ons serves to, stabilize

t hetherovignsly, drseE PR R iFedononRgasTTes Ukiyprisy Abd stabilized
Tyo i Aatdr 9@&02% mggrrsﬂrﬁfaﬁﬁsceﬁﬁcﬁ OSmbb ot @ﬁ%&gﬁg&y&&;t& al

conposi t use of an aci ree
compbpsitibss ﬁmluse lﬁldhmneﬁmdaof dheiimventien. sHbwevar any mharmaceutical

corpgapn Suhife Fi 2t VRaRIt D6 g St oA RSB i combatbnt i

encOEPRLE by Mxetnli@ﬁods%f AeARlstiopot oni c. The |iquid
pharmaceutical conposition may additionally

i ncorporate other stabilizing agents, nore

rly _methionine, a nonionic surfactant such as
pol‘él‘gg%é?‘fat%go and EDTA, to further increase
st aki least ynothetapentipally péfpitivdeyclSwd irehtintput &rith low doses of IL-2 or

o B TEEST R SRS et P o b
is 1rﬁéﬂdéd %%?&E 3ptkabdent tfhﬁﬁ\@héﬁ‘ adrﬁlfus%%cf bf’xgé 8ﬂpa g&éﬂYé n

ts salt form or a mxture of an Aaci
therhpﬂwmp respoudet gith respdee tcc‘mm@memttqf ansndiwMialgfor rwalecaﬂe‘arcmoma
ceut

st orage st abi elative to. liqu
S S I R L B
witle RRRDAAK8E bOML-D that PRYRICE R aﬁ@ﬂﬁﬁ&%ﬁe@t ad B6SRdlHefth. dBy “positive
phar maceuti cal conpositions conprising stabilized

therppmvdineespenge” ipingandodticdnd tgzdulhlem@@fffonwhe repfEenbheecorideg to the
1nveélt1f3{,1 exﬁa’ﬁﬂg {i’ afl’rétl)rloge%ngm an (rm r?réaor t &n%&éésocff r?ﬁ"al &L g%gmoﬂla for

whitle ¢ensdividubi 19ﬁ1n¢1¢1g@n§tﬂdrw d formor other form
sw table for admnistration tQ a subject | n accor dance

Ushier FEANIES GPsiHYe EFICHURFREPIS Bpuldde aadmpgigment in
I e e
synpyophof the distasa in seeciafiar wﬁh drqlhenapw Therafose, afomje)dauip[le a

19 . .Parenteral Technol . 55; 48-
postis g EhpaE e naa O EGHeE S PR SEmays St Fobam BBy ements
in t}(e's(hﬁba@éi (159&91@%}1 POLRIRE kit .2 PRAudRMIA sAhumies 2€ éancer cells (3)
K.), 491-676;. Broadhead et al. (1992) Dru

nhlhmsbn (Phaﬂnwm‘gsfo 50189 <x B0 PreferablyMatiing) hﬁﬂumor erowig ) lnhlbltlon

994 Ph g
o e B ey B bt SRR B e
or gz(nk9@f}ln}@b1ﬁ§ﬂ airdN sl g 15 me EAthel prefamy Bsltiaf) dilmAor

formul ati ons that- cor‘rpr ige" IL-2in its nonaggr egat ed
metastasis; and (6) some extent of rehet from one or more symptoms assomated with the

cancer.. Such therapeutic responses ;;mayvbe further charactenzed as to degree of
improvement. Thus, for elxam‘ple,. aﬁ iqﬁbrévement may be characterized as a complete
response. By “complete responsé” is intéﬁ;ied documentation of the disappearance of all
symptoms and signs of all measurable or evaluable disease confirmed by physical
examination, laboratory, nuclear and radiographic studles (i.e., CT (computer

tomography) and/or MRI (magnetic resonance imaging)), and other non-invasive
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nmononel i ¢ state include those described in Wittington
and Faul ds (1993) Drugs 46(3):446-5 14. These
WO 2006081510 ons i ncl ude the reconbi nant |L-2 proRClyUS1006/003116
whi ch the reconbinant IL-2 nutein Tecel eul n
(ungl ycosyl ated human IL-2 with a' nmethionine residue
procgégesireppated for gHiipibiak a:hnﬁnndmes 0% sifes pesilize athatinte of epygnto

e NI, T s e R PRYE 03ho B

partial regpdtist.eBR “Bamhﬁﬂékpdﬁsé’h@ frgended -aZedvction af gﬁhﬁr HAn5O% in the
resi due added at the am no-term nal

sumg g preductoe the p@lmén@wmeilﬁaet@@sqf@uénggur%@.lealw vilen

con e ITRA LR SEHERE D AOBUIS) of IRl o
fom)/ainbhoﬁmh}dnevy\neroes fortalnbaaﬁmrdalyatl on has a pH of 3.0to
o Ja B DIOA A i P gBBsr pRaL T80

comgfmﬁé CPor a%%ﬁaﬁ'%hgrzg’f @729sus%n§*ﬁg‘e%ﬁseqbnmﬂl@&§ )or a formulation

rhaceut. Res. 13(4):643-644; and Prestrel ski et al.
that (sl@igﬁmsm msustamml-rereas(@c)evms (S»um aencmamlé @@Wﬂ m the

|
act, B R G bL S BT R Tk ant i Lo s abs i€ o
can ﬁkﬁldeﬁ’@f &k ddBver§ 0084 if a EdMBintbiC bteSiir @ate fashiynch alvarlety

erein _incorporated by reference. By ‘nul tineric"
of dpges émerbievefesuptpiedirpleds| &l weith an@npvsée@?ﬁ-rqlww n%armaceutwal
comﬁgg{lg@ceutl cal conposition in a nicroaggregai ed form
aving -an average nol ecul ar associ ati on of 10-50
D [PhetthRButickh es@pssitidris wBMPrising M&ﬁemanaﬁt theresfinyy be

Sy SR R SRR SR SO OUNPRPIPGTEenes Rt e ot
Smt%@%t% & ddi Q&iﬁfon 1}:]?1136 %%Frﬁ?ﬁ? Pac aﬁﬂhs@ﬂdﬁbﬁ (stdh &Qﬂl‘bﬁ\?ﬁﬂneous

I poration, neryV| I'yophil'i zed
(SCY, mmtmpleataneﬂs(ﬁd; mtﬂmmedﬂmr(mmustmeheuse(ﬂih’)s ocmfpsnmgepral and

selectiv [ ‘¢robi al nbi
pulifons s PERaL et gl danp oy osBl el SROPRIE
adm‘lYﬁEt%fed dp’«mrf%n d’eh%r Sthe %@@eﬁﬁéﬁ]lvte@fecﬁﬁﬁ&osﬁ ﬁ@é/dﬂ@&i such
Kk, a sufficien 'anDunt of sodi um dodecyl

thatsﬂuﬁ ﬁoéuhée tevcleafsbe acenhesugvibe I!mzyu srrig dhareafonthertdprdstream,
18 ec}ué%aiﬂg {9 ﬁ%{ f?btﬁl | nwgrg &gtggxgg 3 11].( 51(1) n§ff@crt1€fe ﬁgée tggtl elg ?&Iﬁfnrlstered

parcACHFAIR), S8 Ram@lt SOAPAIN, (&thHﬁ s&ﬂﬁd eﬂ@bﬂnﬂ@ksadfah@dlvemtlon the
human_patients, \Wen reconstituted, the IL

phaiypacpifil ARG GosIIsHE Lr%omm%meegf é&aélml@tﬁ@ﬁed by IM or
e %{&Bmﬁé& %&;agfyz b Vﬁs@q 'oQJ] tSQl‘I@’fe Nehere the

ar|a ere are enconpassed by
therhﬂf@tlfmgdsm &8s agdntd dsed ﬁ&e:ancelr thempyl pmtoccﬂwm administered.

03|t| ns are. referre 0, herein.as, | t.i [
PP eSS LAATOBRLC G comia s ratatud uf g not
hmlgérdecé S*Flg ;/ﬂdral}é S’@ E&Iﬁ&lmoﬁl tﬁ@ ﬁ%&@enéy abhdditReatiyR R pdra@far

disease undergoing therapy, the seventy of the d1sease the history of the disease, whether

the individual i is undergomg cone ulrent therapy W1th another therap eutlc agent, and the
age, helght wel ght health, and phy‘;wal condmon of the md1v1dua1 undergomg therapy
Generally, a higher dosage ot thls agent, 1:. prefeﬂ ed w1th mcreasmg Welght of the subject
undergoing therapy. ' V

In order to acﬁleve efﬁcacy, the IL- 2 blood level must be dbove a spemﬁc level

for a specific t1me Efficacy is dose dependent and hlgher levels of IL 2 contribute to
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phar maceuti cal conpositions conprising IL-2 or
variants thereof, which may be reconstituted into a

WO p@aloglisor ot her suitable form for adm ni stratP@RUS2006/003116
accordance with nethods of the invention. Such

pharmaceuti cal conpositions are disclosed in copending
greapgy phii-dampoefiaotss I Seder (1 migmiggdpripity,gheTL-Lblend 1Ml amstbe

oo o 0 T RBEADAR R AR TR e

peri6®ft8 LHBE & 1dabarich 6f TL-2Nt THaeld, &R drif SRSt WS hickRiis 16@Yby a
further conprise at |east one bul ki n%gagent, at | east
certgip imechefare ithe next deasunBivenf Pherfes fests belwegiqspy ninifarte to
i:n during the drying process, or both. By :
greapeé?él’gl&lﬁ’zed" is intended the IL-2 protein or variants
1 héi eatain embodimentssthenretinel dfdreatment bf & petiiént hhvdingrenal cell

carciigalasSPREG: § BPTBANCIPh I S b Groshatty gty a rest
peridPtPiod e %)Qt@erﬁ &+ Rler i dm RENIRIsi bR Bcid S¥8T.-2. Multiple

conpositio I'n these conpositions, preferred carrier

dosasmlf €L2airs vadantibercafcan beuldkiimistermgentoridingltoddayy godime,

rogifigy tob Piabatelr 2 Stk 2 pr BBt E R R an e of He2eht
administbR® pbPdAih@dht @Nthrdd dd3gs fRag, Bf tH5 tbeixemIk Wdko for 1-24

(w vll)l, deperndi ng upon t he "agent used. Preferred
weeka foliasyednint yestpesioflo Prafeieblys the rest apiied isiong teipaitvecks between
cosp S E M AR i BRI S5 be gAY 8RR

providd fh MaERne Sy yatheanother bodsal In @rtaiicsshodimeattgsks second cycle
dextrose or any conbination .thereof, preferably .
of tregfEiegbeominpen agpdisisring 4 MV g ong nihrgedogesqiry 4pY. foy thysg to six

in % k0 about 9.0% (w V),

day%{r g%@?g%ﬂ gzggf?ﬁlt@g‘g %&c& Idc‘))%%bo%%ttpggpg% nore pref (:er ably

abdn terfaif) ¥mbodiateatst thd nd¥hodedteapnaft ef alphtjerd baving ten@dsell

VWhen the stabilizing agept is .an amino. . acjd, it is.
CatCIOBREHAMATER hECHEIBECISI UHORSIB0F 0 lsht OH T PERyWih low
dosdI125 P5-2RIYTIAPAIHe 2Qta3 ¥orl Byl Whek Yad 1B, FRISHAI B dne to

about” .0.5% These stabilized |yophilized or -
fourspeedry Teit petbd anpdsihticons2 ireadnuptsicorsnidya sbsqsupaidreatment -

t hi oni.ne, . et hyl.enedi ani net et r.acet.i c, aci r
eyclg it sREordk PRSI AT ST T tdtE PO ] Oloc day o
five@a9d AtviclgfABSRE by\Wing o PIueteek résbperidd id wiiclvas [Iants

t her eof agai nst. et hi oni ne "oxi datiron. Use of these-

admijeiared. iimcertin cihedigienissthe subseniad pameahersts agsisting of six

i L Aoel i LS o o
oo QLSO L2 5L 100 TSR ol OB AR EFP B
followedstpy aynalto fodr weskpestipietiod & whichme 1.6 Buliatiestered| isgepgeated

uf f eri ng agent, which maintains the pH of the
mul ¥RfSeut i cal conposition within an acceptabl e range,

Pr&f %%ﬂe@&hﬂ&ﬁﬁeﬁ? Q %ﬁtié?l'f'héviﬁg t QPRI arthbiBa B tradby
in a l'iquid phase, such as durihg

first, administering a dose of 18 MIU of IL-2 per day for 5 days during one week; second,

administering a dose of 9 MIU of IL-2 per day for 2 days followed by administering a

dose of 18 MIU of IL-2 per day for 3 days during each week, repeated for 5 weeks; third,

administering no IL-2 for 3 weeks; fourth, administering a dose of 9 MIU of IL-2 per day

for 5 days of each week, repeated fqg 6 weeks; and fifth, administering no IL-2 for 3

weeks.
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the fornmul ation process or follow ng reconstitution of

the dried formof the conposition.Buffers are chosen
wWGeowh/08t5at t hey are conpatible with the dryi ngP@ErUS®e&003116

and do not affect the quality, purity, potency, and

stability of the proteln during processing and upon

“st & egytain eHBo@menisoils I-2disad foriiesatusans bf & pa_tmt having renal cell

Carc{ﬁg?l%;{? g&&ale lcgyﬁgéﬂe& rt]%@cﬂg?tﬁ%l@% %%ﬁ‘%g’g géthég\%cel %81%)1 In
certzin eindbdig e3P &ﬁattrleﬁﬂsyciwmthl $ie-2] corijiiatetEh @@Q&t}@ﬂeﬂe fgeycol or
i nventi on. However y. phar maceutical conpositi

polyeprgihylaied golvel, Sowptises HmmmisieHag dup ML gf [L2, every 5 days to 1
denconpassed by the
mon}T}g? %ﬁg@&%#ﬁﬁ%béwe%%m@gﬁeﬁ %m Etitps(?tk ?a’ti on At | east one
t héx egrtzun erobodimnentsf moltipleecycies Ioé trodtntenelay agnaf the tisthodw
dos of 1L- a yariant t
descifit RorcinareatmBreaed B 4 piiset Baprgneneioden ionytq effeg atteas
a paftia@ B Respohs, T&teﬁﬂl‘i’iﬁ}é fhe @it Ferfdl nhdyosH TRSUst & RRhinstee Bt least
adm ni stered, brings about a positive therapeutic
12 m@@pso rPsefembbh theetsp@pcnqdds suifigtenbioteffect apompldicvtiigontesponse.
rga 54,1 car c . egart CLi aﬁlﬁ]imatastat d
Bt RGP T S o P e paty s ey impaise
(SCxcy ‘L‘JSQnQ’HL} e lei®ill orihdllibie ordenater® iwithlrigh BHRIL-2. Such a
provi des an anti-tunor effect, as defined herein. By

patlen;t) 6a1 by Yratedhwith fsvidose ek Akof the meifodn deserippdherein.

in r 0 .

i %ﬁe{r? g %‘!‘béyﬂ %@H?{gblﬂg tﬁé} 3)\1 111%@5&?:5{%%&1 t'ilg :ppeQ/l Ju%l}l rggntloned
dosisy rpimens exhibite aglartad kdspmmrmpﬁmfolmm pﬂmmnged period of
Iemlls%gé?/slpg%glwrthgrggﬁcg gerpg)ét he%g%gmgrg%g@ggvgzﬁpo% et lre?ms'saion
of tHe'H?sregéée MRAE, éuBséq'il@nt% $9@86d b8 DAGtGH b HstWedalind Beriod, a

therapy, and/or an inprovenent In one or nore synptoms
subjedt maygechi weerseorimora sdditipadlitwatowint heridds of ﬂibr%tb@mpy Such a

. Ther.ef or or exanpl a positive thera eut
perigd G/ Ene R st RsR Bhent berthdB Toic o BEERES § bibe asiaef
discoifRfuay@ s YeddanizB@ tith §RASAth bthe ikl isdrio@ DI ARk céMBRENCe is

size; (2) reduction in the nunber of cancer cells; (3)
depandenttyipen ghe degres, of tenensiespnse(iso @@n@i@ﬁ@mrsusmaém 24} aghisyed with

inhibition (i.
anygﬁé)}tké&%%ﬁ eﬁg&g)gﬁg&%@ﬂhﬁﬁ)gr ably halting) of cancer

cell i nf| Itrat| on into peripheral organs; (5)

inhi bition '(i.e., slowing to sone extent, preferably

hallHi ngExperiment et ast asi.s; and (6). sorme .ext ent .of

r ekl e

Sl LA DRS LR IR TR, ARR80) A Ml

inveati@t. dﬂteﬁfmaﬂ‘@ftbsase b ferde Grrd Bustfativepuipussonly, add e, not otended

an i nprovenent, may be characterized as a
to lu@&ﬁ%? g:pge of the present 1nvenuon 10 any way.

Efforts have been made to ensure accuracy with respect to numbers used (e.g.,

amounts, temperatures, etc.), but some experimental error and deviation should, of

course, be allowed for.
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response. By "conpl ete response” is intended

docunent ati on of the di sappearance of all synptons and
wee@n®815i0 al | neasurabl e or eval uabl e di sease pORUBM®N3116

by physi cal exam nation, |aboratory, nuclear and

radi ographic studies (i.e., CT (conputer tonography)

and/ or MRl (nagnetic resExampkel magi ng)), and ot her

non-i nvasi veprocedures repeated for all initia

abnormalities or sites positive at the tinme of entry

| NPRattifceativalyCorpbatiniebf el Yor RRase TV HufimClinidal Tygal

di sease may be categori zed as being a partia

response. By "partial response" is intended a

tri C J
By AR B O o
Emergeidiay @ddifenilze andﬂsthmmnamrﬁ’mleml .t Thelep iettinfontulation is a
asur.enen essi of eva i sease,

recq A PR RO L RT huB e a2 Pancin; callaq & degigiay ghich

différd Ao Bt GMRRAAE NS dm@o dEsd ﬂ&%&ﬁh ﬁvaé BR initial alanine
phar maceutical conposition corrprl si ng or a

resiqugr dlimminateth endthe cystsing residiteait pesitiore | Zaxcplated byih a¢tingrresidue

or formul at | t hat adm .nj r. usin -
(rorGfnlaioR U P UEE R 1A PR Rl ThB % mutein s
expleBsctiR@ FRES, 288 SubsBGlane puﬁﬁéd By éﬁﬁ'ltﬁatloh raad Saed@dchange
pat ches, and niniature npl antabl e punps that can

chrospaiography ardegerihgdde U, &&a}en@b@r 4,03 hsé4$ ANePTpeIAtel Mawirsby
P

refefhEARYaOLRE Sy 01108 Bl BN A hEfiiclas BAERA1 AT RN s o
steribg Rylgtesd affhehits plesmsivefasemailiicdPowdenipodals cortaining 1.3 mg

Phar naceut i cal conpositions conprising IL-2 or a
of piofeinat MINr eof. may be administered in accordance with

any nedically accept abl e method known in the art.

Sui tabl e routes of adm nistration include parenteral

adm ni stration, such as ExdmpleZheous (SC),

intraperitoneal (IP), intranmuscular (IM, intravenous

(JV), or infusion, oral and pul nonary, nasal, topical,
SelbctRMSCORETR form@eﬁeaﬁm Mhit8le RUBSI Colf Ofr GROMRTo TR tment

is administered via pul nonary delivery, the

t her apeut i camith 1&+2 écPhase I¥oHuniag (é\hh}lsglti%ldalsuch t hat

the soluble | evel of the agent, such as the IL-2 or

vari ant thereof in the bloodstream is equivalent to

t hathedbllewingdelettidh @itérivewapepblictdol patiedtt @¢thi nietast@tcerenal cell

that is adm nistered parenterally, for exanple SC, |P
carcfigmar | V. |n sone enbodi ments of the invention, the

phar maceuti cal conposition conprising TL-2 or a

-variant thereof is adm nistered by EVI or SC

| njledtsiomeritesint i cul arly by IMor SCinjection locally

to_the re on _wher he t her ape ent r aets.
us FatER g SE&?%@%@%@P@&&} ted) F‘%’PE 3f casstaoms L agillary,
FaghiQbs of &Eédfﬁﬁ&ﬂ@&n%ﬂ%w%@‘éﬂen&g oflthetdstht®t clﬁﬁ‘ease

adm ni stered i ncl ude ut are not

Patient has measurable or evaluable neoplastic disease which is determined within

four weeks of entering the study;

Karnofsky Performance Status of patient is >60, corresponding to an Eastern

_ Cooperative Oncology Group (ECOG) performance status (PS) of 0-2;
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limted to, the node of adm nistration, the frequency
of adm nistration, the particular di sease undergoi ng

W b@cagnslo t he severity of the di sease, the hi spOr/ysSmwhe/003116

t he di sease, whether the individual is undergoing
concurrent therapy wth_another therapeutic agent, and
t he%&B%‘}ts RS eredier thae 18 weass phageand physi pal

condition of the individual undergoing therapy.
CGenerally, a higher dosage of this agent is preferred
vviht Ratients siamilmlgamﬂ gctltataﬁfenall‘fen?%dm aeet/idldﬁkﬁﬁm sléﬁmkl) Icreaténine
therapy..ln order, to.achieve efficacy, the IL-2. 00
Ievgﬁgﬁﬁg?mﬂgmﬁggG%yﬁﬁspecifjcAIeveI for a specific
time. Efficacy is dose dependent and hi gher |evels of
IL-2 contribute togreater anti-tunor effects. |h order
to ﬁem(\glﬁbmﬂ@gm&%l White fibooidicell >8|0004nl; Blagdletrni®n,0be/ml;
bel ow a certain level within a specific tine and for a
specific time (there nust be a "rest period' to allow
cl edlormekthofoid stiNlatidd @ miose (T@ﬁ{)}éwg afist be bel ow a
certain level by a certain tine before the next dose
is given. Shorter rests between doses contribute to

9][ eph&int tiso%:tlﬁlié# X%d %)2? fﬁ%’?@‘hﬂt‘cgggﬁgﬁne nctoigqnﬁ pog%qr}ﬁﬁtzlﬁ%%& this

of treatnen aving ren
conpiudg.aaclading edtregiited cyaly @rodetitirel and SOBK-hp-viditd. 1- 52
MU) followed by a rest period to allow the patient to
"recover" fromthe undesirable effects of IL-2.

Mul EikPlisSiodesgsiaof IL-2 or a variant thereof can be
admnistered according to a daily dosing reginen, for
exaRpliet hds 5@l oo tréatment with Pmilekp®ef er abl y 9- 18.
MU of IL-2, is adm nistered per day in one to three
doses per day, for. three to six days a week, for 1-24
weeRgtient QIR UEIE isedsd Bthe BRlraPRbrv Rl SRl Yectddtn T €St
period is one to four weeks between dOsing reginens.
Thefeapitarzeddomegragbh &) as nofgnklic fesdumicn jnagiyg BERI) scan;
adm ni stered to provide the i mMmune system w th anot her
boost. ‘In certain enbodinents, the second cycle of

t r eBdieRR ha e 15psrsealiiivityshahl YR (%Bé)ohéthBFP&%ukin@;
three doses per day, for three to six days a week, for
1-24 weeks, followed by a rest period. In certain

e P o PO S5 BB R o

cy chas ibtteddanasiightonal agents wigteh Shedfredddaas Bveddst N | ow
dosg [L-2 (9-18 MU), once a day for five days a week

( qaP3iienRas hadipricheystasyic shespry fos renglicellpserinome atients who have
oo LSt LIl O BB o, gy who
of baveamdergbnevaiintioh {iRraty ta adoadnddx Bsibh bleaigthlafd@dardy two
for five dagqsrﬂpaiﬁ\iveek foll.owed by a one, to four week

r estegkSALish Qb ef ragiajion)y j s

Patient has New York Heart Association (NYHA) Class III or IV heart disease;
Patient has known autoimmune diseases, such as Crohn’s disease;

Female patient is pregnant or lactating; and



10

15

20

25

30

adm nistered. In certain enbodi nents, the subsequent

treatnent cycle consisting of six weeks of treatnent
W@Rak/0$151® at a dose of 9 MU once a day for fPUBUSHY&003116
~a week followed by a one to four week rest period in

which no EL-2 is admnistered, is repeated nultiple

t i Ragient/has alqﬁsatlérdm@iseemﬁbm aidence of giseaserfollowaing surgical

is treated by first,
%‘A%ﬁ&uftﬁg %gaggs of 18 MU of IL-2 per day for 5

days during one week; second, admi nistering a dose of

9 MU of IL-2 per day foor 2 days fol | owed by

admi ni stering a dose of Example3sf |L-2 per day for 3

days during each week, repeated for 5 weeks; third,

adm nistering no IL-2 for 3 weeks; fourth,

admBliase £V iClinical $vady of Lo Mose DE-2| Addigisterdtbyo Mamahs

days of each week, repeated for 6 . weeks; and fifth,

adm nistering no IL-2 for 3 weeks.In certain

emyggiic® Sty Ddigml dadDpie@Fef Or treatnment of a patient
having renal cell carcinoma is coval ently conjugated

to mlphﬁg{]gy o %89 of RlteRRAMLX HELD {ﬁﬁa%% ﬁg%fy(ghA]bf‘was

certain I ments, " a treatnent cyc
desigo] asgepreshectivg mhlgl'etchlytbe NRgpHaron bpm—lapell sﬂmdwtetehylluatbehb

efﬁ%%%%@é gafgtgg)g f . %Sveﬁtfn}(eﬂim &3) @gﬁg&rq%@l\t{lﬁu@g{e%@@ patients with

methstdtlcavrd BN cf{’rcfn%ﬁia PRS p@&lary! é’ﬂdﬁ@ih{ %@a@@fg eaiv@&eép%nse rate

mul tiple cycles of treatnent by any of the net
(ORga s’ eSPCh@df?éY ﬂnchxomt&Mudp@ts@mp@tetr@smn%@%)ﬁndfmrtwé

resp%hgg:(]?ﬁs é%tgsg ﬁlgugdftlo#l 8? ?egéor}ng,l pe ér% s&o@ftﬁ%&%@%@@(g@ﬁgve Llsg{vival
(08, end indddiea bhsdvetseatehte @&Es)l?arﬁ@@tam indRictietiatehyinvédigators
time period is sufficient to effect a _conplete tunor

fromp B@fb&ﬁ}g@mmw a8 peadepie pasbegsnih @ prepopderanen ofpaumigity
cllnf(,?a[ﬁ? dB:lg bl 1G9 tﬁhy chgeﬂer 27§g?ﬂxén¥%l g%icﬁl%r’i(v%% etrolied

nto erant, o eatrent wth
hi gllnetchasﬁerﬁlevﬂuatﬁm fncdudeeta @ntple:ta hlshﬁy,tp}@mtcelcbx\am bothplate

blocyrRRe! (CEC), bt <A ) DRERG AP0 e BORRUASR fayel and

appltoBﬁatE kb QYPhiY shRs i@ H@&nﬁéﬁ@ 50 oF BkATRRR D EY Suiions
artial- réesponse, or a‘rel apse follow ng a prol onged

durlpg tiegithent inchided 8 ICHE, sswbs@meﬁty pangh, 9841, ehd phm@fbyxa:myatlon
d .t hi
prich BE SR iRl BRI FL S PRI RTS ik el ey pepon

cycl8, drdrasestheatoMHs 40 €4dhQshtiedt c%utabte@homyb %ﬁﬁl@dg/&cﬁ AEwOr
nore additional treatnment periods of - t hera

treatgcah c¥clp aiteraacler2, radineramic peesppentsof @mvmty c&p&m@@ sﬂss of
e R 0L e e B e SRR MRS

metalitaivatitdassariohe hethods used to make such determinations.

ILIAD Treatment Regimen

All patients received Proleukin® on the following treatment schedule:

32
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dependent upon the degree of tunor response (i.e.,
conpl ete versus partial) achieved with any prior

W@ e@avsismi periods of therapy with IL-2. H . PCT/US2006/003116
_Experinental Below are exanples of specific
enbadinents for carrying out the present invention
The |chimepirame ar e of f er ed Prejeukin® Ereatmient pur poses
only,_and are not intended to |lint the scope of th
pregésnclelnWenk { on i n any 1WA4IU g@fxfSofeys have been mad
to gnsure _accuracy wi thlrespect to nunbers used (e
anoyritvsle 1 Bfeple?-At ures, ¢PMIY adyu daye ird 8 ddPlendi nibdy sl
errgr_and deviation shaofild, of course, he all owed
f or .|Eualeph ek PAar maceut keshl  Corposition of I1L-2 fof
Phagqe 1V Human Clinical |Trial The 1L-2 formulation
used Sltﬁ»seqmam;fyake's wkejdﬁbw IGHUrgsix Odaypor at i on of
Emerjyville, California, {under the tradenane
Pr ol|Subsarfuent cytlee wki72 jpesthis fornmulation is a
recqnbi nantly produced, jungl ycosyl ated human |L-2
mut ei n, call ed aI desl eukin, which differs fromthe
nat.i ve hunan -2 ami ng_acid sequence, in having the

PrOIFWP@éVaSaﬂdameﬁ‘@ffidé’é il § g liomj ipfepnatiane awis (MM«;@{ for pdays
(we%ke?'f R 1319 RABId hag: 21@ rfﬁﬂéix%cgﬁe’;F Py ML ffﬂﬁ rd§y°‘§ QHELes 2-6,

1)

U™

rred to as es a
cyclle ﬂb entl GUKI-d2y forBhdays (\lsze@(srmﬁ elycles 3 2§1x401|1 asstfmbnt ¢yckes were

ninc g i BPeRE GO ke SRy el el Fbitenin Diragon of

trealfB@dn®Vas Mlendtd $3dormihde fdre %%Wtﬁgleh qfaﬁbl'its Ryfh &%ﬁé&%ﬁ

inits entirety. The IL-2 fornul ation nmarkete
disepreov@akemever fram theppidyethitesrespandensicoeld ophiite tratment at the
reservative-free | h|||zed owder,
e R AR SR RO SRy i i s
prog’i@dsﬁﬁltibﬂ {9 twloefears. P@ienBakére Ry Suived ForMakaedl at bise ZRRINMo years.
CarC| noma for Treatnent with IL-2 in Phase |V

The%ma ingtpRirfodegat LT apormhaiond 243 priients) eeeivehaldesst epe dose of

stud applied to patients with netastatic renal cell
gard% noma: Inclusion criteria: Patient has

hi Dt agidifidatipndifoe ttrmcntleadwere médde @etdrdmgne piidaknesctipdtted in

the }ggltol(ggln %Z %}ltsl. %rgleggxgn%x)@(g? rqgile g;zgé)ggohre?gto%gtlésuhrg?i tre)atment IQ’Vlthheld

until symptoms resolved and had subsequent doses reduced by half. If tolerated a
gradual dose escalatlon back to the speuﬁed protocol dose was implemented. The rate of
dose escalcmon and the final dose were left to the discretion of the investigator.
According to the protocol, any target dose should be lovt enough to allow the patient to
receive Proleukin® as an outpatient, but high enough to‘ ensore systemic absorption (in
general this is in the range of 5-10 MIU/day by subcutaneous administration). Toxicities
that persisted for more than two weeks resulted in the removal of that patient ﬁ'oml the
study. R ” | |

Data for a total of 270 patients were collected. Three of the 270 patients were
screen failures and 4 were enrolled but never dosed The remaining 263 patients took at
least one dose of study medication and were eLglble for analyses (the Intent-to-treat
Population). Accordmg to the do;>1ng records of the 263 patients, 142 patients reoelved
two cycles of study drug (the Per-protocol Population). Sixty-five percent of Intent-to-
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Pati ent has neasurabl e or eval uabl e neopl asti c di sease
which is determined within four weeks of entering the
W@ bwd9s15Kar nof sky Performance Status of pati eneCT/ES2060003116

e~ we 1 GOLTESRONdI NG, t0.an Eastern Cooperative Oncol ogy G oup

(ECOG performance status (PS) of 0-2;Patients nust be
treatgratiante and A4 6f neegraoat pajgts withdrewt e distebetpangression or
i adequate renal function as .evidenced by a serum . .
el eat i nine level of less than 1.8 my/ di ; Henogl obi n,
>10 gm dl; Wite bl ood cell >4;000/m ; Pl at el et
>100, 000/m Nor mal .t hyroid stl mul ati ng hornone (TSH)
Ieﬁﬁ?&cﬂnd Patient is willing and able to give witten

i nf
TSP BB L ShO R LA S Pl o s
by ﬂsié Hivesigafor (deb SadObEIOW). aihjeaéspBﬁsId (ﬁtdgohe&whl&d‘cpmgletm@onse
eat mrent with Prol eukin(r); Patjen %Me@:lh actlv&
(CRY “DEHBLIPOTSH o (RiontpragrepysderassyEim bl ediseage oy D) and
“un&RIRL &P t onography (CT) or magnet i C resonance
I magi ng (MRIY) scan; Patient has known hypersensitivity

t 0 Sanyf the 268 éntemrpareenpaticots (P8 %) eweké afseyspd Pacomepletei s

on,co rrent .clinic ri.al s i v | vin g
resppR{RES Y Hhey PesstiERatn 2 (o el reoeiess, Bopggieht intent-to-
trea ﬁh\ﬁ%ﬁ&'( 99599 MAd sa0R '?i‘is%aé’éﬂ dnfi1186 (539 ﬁ&&ﬂﬂo@%s&%‘ Bisease status.

Pati ént has prior systemc thera

Thllmenaht ingdnit-te-tred; mtmts (Ha‘t%)sWﬁl@ depracdh an@etm@@@@m 3(L.1%)

for carCi nome, ar
haa FiE G ansomghEl Dhs Sl Rishs” BB PG b Pafiel Raponso) wos
6.8% RETADYS % QoRfidke ielexl (OBpéfNL ane.6eh.i gi bl e for study
two weeks after .con?I etion, of radiation); Patient has

Newixef e Ida per-pepiesel i sepepiadiip crylssef Juidy dpg) Ratients

205 D285 oSN LB VLB L pomaps: i
respoaddrat TirgveaiiidBgionentatd@smpiteamiiapartatiesemse wast 12.036 with a
,evidence of di S?%!err{ﬁ él ow ng surgical resection of
95% sratidencpsinisswad %3 Phase |V Cinical St udy of
Low Dose | L-2 Administered to Humans Cini cal Study

Desi gn and Cbjectives The Phase |V clinical study of
i nt er | euki n- 2Inviestigatar Assesumenteof BesReIPOPND) was

Intent-to-treat Per-protocol

' : (IN=263) (N=142)

. Complete Response 6 (:2.3%) 6 ( 4.2%)
Partial Response 12 ( 4.6%) 11 ( 7.7%)
Stable Disease ‘ 48 (18.3%) 37 (26.1%)
Progressive Disease - - 156 (59.3%) 87 (61.3%)
Unable to Determine . 38 (14.4%) . 0
Missing ‘ 3 ( 1.1%) 1 ( 0.7%)
Overall Response Rate . | 6.8 (4.1 -10.6) 12.0(7.1-18.5)

(95% CI)

Among the 263 intent-to-treat patients 169 (64.3%) deaths occurred during the
two year follow-up period. Among the 142 per—protocol patlents 73 (51 4%) deaths

occurred. The following table summarizes the survival analy51s results.
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desi gned as a prospective, nulti-center, single-arm
open-1| abel study to evaluate the efficacy and safety
W@R00boOs15tbse Prol euki n(r) adm ni st ered subcut aP€nus1096/003116

e ok NPAELENE 8. W LN, et astatic renal cell carcinoma. The

primary endpoint was an objective response rate (ORR
> 16% Secondary endpoi ntSerlMSl uded corrpl et e response

(CR) and—partia—Tesponse ilgt rates, T quration
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Comparison of Efficacy for Patients with Normal and Impaired Renal Function

Patients with normal and impaired renal function were found to have similar
outcomes. Figures 1-3 depict graphs comparing the relative efficacy of low dose IL-2 in
patients with metastatic renal cell carcinoma having normal (serum creatinine (SCr) < 1.5
mg/dL) and impaired renal function (SCr >1.5 mg/dL) following the administration

regimen described above. Compared to patients with normal renal function, renally
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95% confidence intervals for ORR. For renally impaired patients, ORR was numerically

lower than for patients with normal renal function when subgroups were controlled for
nephrectomy (odds ratio = 0.52), PS=0 (odds ratio = 0.57), and PS=1 (odds ratio = 0.63).
However, these differences were not statistically significant and should be intgrpreted
with caution due to the' small humber of responders in the normal (n=14) and impaired
(n=4) renal function subgroups. Cox proportional hazards regression models were used
to obtain hazard ratios and 95% confidence intervals for PFS and OS. PFS for renally

impaired patients was similar to that of patients with normal renal function when the
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uﬂg&ﬁw sgegnd Céel@l of thexnyelRs pefiafsghith glewied ﬁ@r 9&@5@#@?@ cidggrun
et alaké@p 94 xl gn u@gt]glpaltahﬁﬂt: ShcrdiEédn rﬁ ag SQi '(34 s BRI was

Ive atlentsmt I mpai’re
obsesudaglion ppimltmlwfeh gbmmqi Sﬁl enbaseline. t3e 1ﬂm1mmturnﬁh’mlbasehne within

30 iy 8% SHeat e Sty e ieer AR (DA g of pents

wi tH WA l%ﬁalsfdﬁéﬂoﬁ’lu RS CEIYI’% sﬁgéés@ﬂlhﬁhlgﬂ db;t,hePrB%HHl@) ﬁl%ﬁﬁées
function subgroup. Conclusion Low dose interleukin-2

highgppepireiotisithén wasily wmppited patints/bat or patxee@tvvlﬁgncrrmhtdnyl

func R SRS s e B s ohGRaBetses in SCr duing
treafiitE GRMeral E& 7 @t sthafwdrbeom a&sle Ibvthéeh Mhec@ml dyimpaired

i ndicate t | ow dose Prol eu r produces siml ar
renaj BEGHAR @hﬁé@% ElavetiensssiSes > @é déqureme forpgather subggoup.
Patléﬁf?{v?thl ﬁrg%b fn sr b(§t ou thE1R %c\’ed ta have

npai re |en orf nor an

sevelt@ﬁb&hlbtymls mspspdcfﬂ:b tp@tmarntrsqueﬁ&hed VVI th [ ow dose

Prol euki n(r) re general ly higher than that orte

for hﬁlf%eﬂB‘?r}cé’ é‘lﬂ ,02 P @qr%ﬁﬁﬁms I(lgﬁﬁ)r\t‘j?r@ﬁe’é?rﬁ SRR
be‘w&%ﬁgr o%&h&%ﬁgﬁ%#ts Wath 11311??1' a 11&gﬁl¥\§ie1@n§1|7ﬁnd'tﬁﬁabompared to the

amat i ca han that observed
nomm]tshbgnogm thosaaly oheailed rs(lbg)roumhacbmsiighylydm@ muggber of total

st AT h By NN 20 Vot oh 0 UBURTUeR pid SR CRTzhs (70

vs. zfl%ﬁvmtﬂu@rbet 5f ABBIAURLE6 a@c&alﬂa&ﬁéﬁwsn@mP hisher in the
hi st ol ogi c_di agnosi's of netastatic renal ‘

renaflyigpaiorresubpreup d3hee RO Vat iwbotbthq narmal ppd Jﬁéally 1mpalred

t] |
subsg PR PR FAotice BAReA 4 550 MMy Grace
2 (38 9BII30E Sradet @-weEk), Gyaleds(4 vENEY), iand Gradecs ¢ mnw); ses

Si X vveeks of treatimment with | ow dose IL-2 at 9-18 MU
respgeiEln day for five days a week (gd x 5d) f ol | owed' by

SRR 08 b (RSO0 RS s
subgroup) were generally comparable between the normal and renally impaired
subgroups and included fatigue (43 vs. 45%), ﬂgors (38 vs. ”36%), pyrexia (39 vs. 23%),
injection site reaction (18 vs. 21%), nausea (39 vs. 36%); vomiting (25 vs. 19%),
diarrhea (20 V§.-19%), dermatitié NOS A(18 vs. 11 %), énorexia (23 vs. 19%), cough (20 vs.
9%), dyspnea NOS (13 vs. 26%5, insomnia (9 vs. 17%), arthralgia (12 vs. 13%), ;myalgia
(11 vs. 9%), lower liﬁb oedéma. (8 \fé. 17%) reduced Weight (11 vs. 4%), and
hypotension NOS (6 vs. 11%) respectlvely |

LD Proleukin® nephrotoxicity was similar between renal sub groups
Nephrotoxicity of LD Proleukin® therapy was evaluated by comparing SCr levels during

each treatment cycle to baseline measurements. Although peak SCr levels increased
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at 9 MU, once a day for five days a week (qd x 5d),
followed by a three week rest period. Cycles of
Wa e@ansesnt are repeated in responding patient SPCEAtIE2086/003116

illustrated and descrlbed it will be a ematedthat

sligh@y fhering %Mﬁg@sfow}arﬁenm of hateaisn podly 2 QapeldLivrag
1

obslgljérgg:r}nta(l;hq g;@lé é’dtﬁef?snlg tﬁ%{éﬁg%}pimo‘gar}%d S %er&gﬂ 8{1% gﬁ@ Il?er\llc\gl %} the
noripal fegsltfubiadionsgb greug Peake SCr o3¢ frfgmmway\iilﬁfoﬁmibﬂ ol observed in

patient is renal]y, inpaired, the nmethod conprising: a)
°n13é€11?ﬁ patispisinithgregaliipliapagted subrown mdyvo patipnts i ﬂeag?rmalrrenal

fungno’}ilfqmggéga day, for 3-6 days a week, repeated for -

and b) adm nistering no IL-2 for 1-4
weeks. 2. A nethod for treating a human patient having
renal cell carcinoma, wherein the patient is renally
[ m:@cbrrchﬂ'ont he mat hod conpri sing: a) admnistering a

of, 1-52 every to_ 1 nonth
;‘éﬁ\’ éaserlawﬂiulﬁa m&es QRS FALE ﬁnc}d %‘ﬁecrlﬁe forjtgeating fenally

im: ﬁﬁ&?ﬁﬁ%{s)@ﬁijﬂﬂefég@ﬁ@ ijentapce@l(&a)’&ﬁcg}}{é SRR &b mglb@é for h1 gh—dose
po yoxyet hyl ated polyol; and b) adm nisterifng no -

IL-7 therapy4 The adsslts Bf thé Pireseticclinival smémndtr@teathhu;mrdose

profy s Brofs B np SR aptef Sk EOER 7e SraRlp b nd overall
survikal 208§ in BN noinfa] hnd rH@BS SmPaift@ypatibME. FHiaddiScomabgekaormal

repeated for 1-24 weeks; b) admnistering no IL-2 for
andremlb@@mglrectyat@awfﬁa@ﬂevlt walage Beolekig® perp generallyhigher

thar?%pea?ée{%edf ing’cg%glsceo%kl%l g@ﬁ%‘s dl“)gephgotgxféﬂ %Vlﬁ IW%Se Eroéeukm@ A

mnisterin

wasf sﬂmﬂdﬂﬂem@e rehal ﬁﬁh@rd’@‘s hwad d@émﬂicallmo%vermrthatmbtsdsr%d with
nmet hod conprises: a) first, admnistering a dose of 18
hlg}l\/[lweé)ff‘)]lelihE@p‘éFeW imgpiresl RASRSdur i ng one week: b)
second, administering a dose of 9 MU of IL-2 per day
for 2 days

Example 4
Treatment of Metastatic Renal Cell Carcinoma by Administration of Low Dose IL-2

An IL 2 formulatlon is admuustered to pat1ents w1th a hlstologw d1agnos1s of
metastatic renal cell carcmoma The concentratmn of IL- 2 in the formulation is about 22
MIU. The IL-2 formulation is adm;mstel ed by subcutaneous injection. The treatment
comprises two 9-week cycles. The first cycle corﬁprises six weeks of treatment with low
dose IL-2 at 9-18 MIU, once a day for five days a week (qd;( 5d), followed by a three
week rest period. The second cycle comprises six weeks of treatment with low dose IL-2
at 9 MIU, once a day for five days a week (qd x 5d), followed by a three week rest period.

Cycles of treatment are repeated in responding patients.

While the preferred embodiments of the invention have been illustrated and
described, it will be appreciated that various changes can be made therein without

departing from the spirit and scope of the invention.
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foll owed by adm nistering a dose of 18 MU of IL-2 per
day for 3 days during each week, repeated for 5 weeks;

W@ oobl08¥5d) administering no IL-2 for 3 weeks; dyCT/os20061003116
adm ni stering a dose of 9 MU of IL-2 per day for 5
days of each week, repeated for 6 weeks; and e) fifth,
admi nistering no IL-2 for Gaimseks. 5. The nethod of
any one of clainms 1-3, wherein said IL-2 is

recoybi nantly produced. | L-2 conprising an am no acid
Whgtelaﬁgbﬁg da]ﬁ‘avi ng at |east 70% sequence identity to the
‘am no acid sequence of human’'IL-2. 6. The nethod of

claimb5, wherein said IL-2 conprises a i no. aci d .
s eqhiehretRt R osHIE LTI R R BIRGEH GEh R pops: phgrein the

patigﬂgilg?nen%ﬁ&aﬂéﬁ%eﬁ%%%ﬂ?{éﬁmisﬂg? 2. 7. The method of

reln sai -2 conprises an am no acid
seqi)enceadnsuisteging r dosast 1-92 M bofliEAZ peri dagnini -3 dosss aiday, for

am no acjid sequence of ﬁgan -2...8. The met hod of
cl ai m 7,3-QiN8Yed WeeGePeries O%]dh%ﬂegléssag am no aci d
Se?l??enceacﬁ&ﬁﬂisf&inghoﬁﬁ@ﬁforQWMUGHCG i dentity to the
am

o aci d sequence of human IL-2. 9. The nethod of
any one of clainms 1-3, wherein said IL-2 is an I L-2

mut ei n. .. dhe met hod of cl ai : [ [ Lz ‘

1 Lt A PRl Bl R ek n A AR rein e
patied! ide&laBy kinPliredl the nlétBodEdhgdking: claim 9, wherein said

IL-2 is selected fromthe:%rou consi sting O‘Alﬁl 4h

Serd2s5 | adnpinisgrsing Al dese gbk5 B o Fryary gdlavesie bnorith,

Al'al04 Ser| ) o (A 198 5s EvAknfl§ SodiiEated ¢

des- Ser 4r% !éast:gcg‘g)lrrlg %e%[?%%’r\gﬁ%?@l.tﬁéllzﬁ Tfﬁe rretnhgdocgfg e

cl Iai mt ﬁ,}lacylpahﬂ:eme gl{yeollot_rpalyosysr@ib}_friﬁn@g@blta«htl;t;gd? a1

pol yet hyl ene gl ycol .__. : . e nethod of claim12,

V\,he%/)ei n %@@n&g?%’@tWF‘é%@rdr‘éﬁ’S?kshas an aver age

nol ecul ar wei ght of 1,000 to 40,000 daltons. 14. The

met hod of claim 12, wherein the polyethylene glycol

has3.ah method e treotieg ahamanpitignt h@fmgr,@@%le@l@a@@}@% the method

dal.tons. 15. The nmethod of claim 12, wherein the
COTHNIYRE hyl ene gl ycol has an average nol ecul ar wei ght of

3, 000 t 0adRinRRirdad ddRBSL 948 MThef IeR hedday, irc1-3idosd, a day, for
wher'ein the IL-2 is covalently conjugated to a
pol yoxyeBfydays aavesk, rppsated for 1-24 weeks;
b) administering no IL-2 for 1-4 weeks;
c) administering a dose of 9 MIU of IL-2 per day, in 1-3 doses a day, for 3-6
days a Week; repeated for 1-24 weeks; and .

d) administering no IL-2 for 1-4 weeks. .

4, The method of claim 3, wherein the method comprises:
a) first, administering a dose of 18 MIU of IL-2 per day for 5 days
during one week;
b) second, administering a dose of 9 MIU of IL-2 per day for 2 days
followed by administering a dose of 18 MIU of IL-2 per day for 3
days during eacl; week, repeated for 5 weeks;

c) third, administering no IL-2 for 3 weeks;
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17. The nmethod of claim 16, wherein the

pol yoxyet hyl ated polyol is a nenber selected fromthe
w@e@apsisonsi sting of pol yoxyet hyl at ed sor bi t ol PCT/US2006/003116

pol yoxyet hyl at ed gl ucose and pol yoxyet hyl at ed

glycerol. 18. The nethod of claim 17, wherein the

pol yoxyetdhy| atfewtlpetimpatistegngoiyserof SMIT af Bd2 geydarfot 5 days of

19. The nethod_gf claim 18 rei,n the
polyoxyethylag%:'Efﬁ%gﬁﬁ?eﬂgﬁngweaﬁe?gbe nol ecul ar
wei ght ofe) 1, 0GGih, addid@thg 0L -T i 3pédred of any one
of clains 1-3, wherein said renal cell carcinoma is

metastatic. 21. The nmethod of claim3, wherein

mul ti : : od,0 t,are .

e AL A S TR LSO o
praiutéd di-2 somposied beatnimat aciesguecehavingat 16astmMoRs sequence identity

esponse., . 22. The thod_of claim3, further
toﬁ%ﬁﬁ??%?%@Sﬁﬂ*???ﬂﬂyigﬁeﬂéélof a treatnent conprising:

a) admnistering a dose of 9 MU of IL-2 per day, in

1-3 doses a day, for 3-6 days a week, repeated for

1- 24. Wisessthahef digimay heien said bg-2romplisés dnomihe 4cid sequence

weeks; I ni stered, to said subject, for a ti eriod
e Fend R st fen P e ftilo i sedfent ppumbr 1L 5

response. 23. The nethod of either claim2 1 or 22,

wherein the tinme period is at |east 6 nonths.24. The

met Aodhemethadrafclaimd, wiherein epid 2p-2 umaprisies an hmirtoi avisl sequence

ha bt S0P oy TR kB R g e oy BpBhetlt- &

effected. 26. The nethod of any one of clains 1-3,

wherein said IL-2 is adm nistered by subcutaneous,

i nt PapBf Predrdat clainy 7 shersinsasd IL2 vomavisssonsmipe a¢id sequence
ha e BOBAE Y59 \eqdknce ic%ﬂ{iﬁ/ack) thePdminb 3PFde 1[&'::? of buman ;2.

adm ni stration, or by Infusi:on or suppositories. . 27.

The nethod of claim 26, wherein said IL-2 is

adn}j,ni.st ered subcut anepysly.. 28. The nethod. of claim .
3, "hindPe fitiogal aﬁgﬂli‘eﬂf é{?@%rle‘ﬁém‘i}mpﬁﬁléim&%s an IL-2 mutein.

10. The method of claim 9, wherein said IL-2 is des-alanyl-1, serine-125 human
interleukin-2 (aldesleukin).

11. The method of claim 9, wherein said IL-2 is selected from the group
consisting of Alayq Seryzs IL-2; des-Ala; des-Pro, des-Thrs des-Sers Alajos Serizs IL-2;
and des-Ala; des-Pro, dgs—Thr3 des'-Sem des-Sers desfser6 IL-2.

12. The method of claim 2, wherein the IL-2 is conjugated to a polyethylene

glycol.

13. The method of claim 12, wherein the polyethylene glycol has an average
molecular wei ght of 1,000 to 40,000 daltons.

14. The method of claim 12, wherein the polyethylene glycol has an average
molecular weight of 2,000 to 20,000 daltons.
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29. The nethod of claim3, wherein said patient is
i ntol erant of high dose IL-2 treatnent. 30. Use of

WO 2e0g/08151@ he manuf acture of a medi canent for tPEHRUSI006/603116
human pati ent having renal cell carcinoma according to
any one of the precedi ng clains. SEQUENCE LI STI NG <110>
Chi ron Corporati on. <120> Methods for Treating Renal

Cel | 0 PPO 3880, 00Q3 47, 496
s 15 BheeRbd o7 c g2, W hasRghe Py ERVIHE SBrel ik a3 auerage

mcﬁgéﬁa?rv;lel Jolf% ob%%ﬁ,b@edﬁl%ﬁs<213> Homo sapi ens <400> 1
Al'a Pro Thr Ser Ser Ser Thr Lys Lys Thr G n Leu Gn

Leu Gu Hs'15 10 15 Leu Leu Leu Asp Leu A n Met lie

Leu i i e Prble B 30 2k S S e
poﬁ%xﬂ'&hyhéﬁed@o@o]'hr Gu Leu Lys His Leu Gn Cys Leu Gu

G u Leu Lys 50 55 60 Pro Leu GQu Qu Val Leu Asn
Leu Ala Gn Ser Lys Asn Phe His Leu 65 70 75 80 Arg

Pro | i r - ' :

au Qhé‘éﬁggﬁgg clafin %g vﬁ%'élrn t&@g@&ﬁ}&%ﬁtbﬁ g%lt i a/lfréember
seIEbned'ﬂ)dm ﬂdeégré\qpcdﬁhlsuﬂ'gwf Mlgoxyethylated sorbitol, polyoxyethylated glucose
and polyoxyethylated glycerol.

18. The method of claim 17, wherein the polyoxyethylated polyol is
polyoxyethylated glycerol.

19. The method of claim 18, wherein the polyoxyethylated glycerol has an
average molecular weight of 1,000 to 40,000. ’

20. The method of any one of claims 1-3, wherein said renal cell carcinoma is

metastatic.

21. The method of claim 3, wherein multiple cycles of the method of treatment
are administered to said subject for a time period sufficient to effect at least a partial

tumor response.

22. The method of claim 3, further comprising multiple cycles of a treatment
comprising: |
a) administering a dose of 9 MIU of IL-2 per day, in 1-3 doses a day, for
3-6 days a week, repeated for 1-24 weeks; and
b) administering no IL-2 fof 1;4 Weéks;
administered to said subject for a time period sufficient to effect at least a partial tumor

respomse.

23. The method of either claim 21 or 22, wherein the time period is at least 6

months.
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24. The method of either claim 21 or 22, wherein the time period is at least 12

months.

5 25. The method of either claim 21 or 22, wherein a complete tumor response is
effected.

26. The method of any one of claims 1-3, wherein said IL-2 is administered by
subcutaneous, intraperitoneal, intramuscular, intravenous, oral, pulmonary, nasal, topical,

10 or transdermal administration, or by infusion or suppositories.
27. The method of claim 26, wherein said IL-2 is administered subcutaneously.
28. The method of claim 3, wherein said patient is renally impaired.

15
29. The method of claim 3, wherein said patient is intolerant of high dose

I1.-2 treatment.

30. Use of IL-2 in the manufacture of a medicament for treating a human patient

20 having renal cell carcinoma according to any one of the preceding claims.
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