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IN VI TRO TEST SYSTEM FOR PREDI CTI NG PATI ENT
TOLERABI LI TY OF THERAPEUTI C AGENTS TECHNI CAL FI ELD The

wWEe@s®eysé nventi on pertains generally to in vi PEDUSHSEY6942

nmet hods. In particular, the invention relates to

nmet hods for predicting the ability of patients to

tol erate particul ar therapeutic agents, including

i mrunot her apeuti ¢ agents, such as |IL-2 nuteins.
BACKGROUND Interleukin-2 (1L-2) is a potent stinulator
of natural Ki¥verrQNKESTSWYSTEMEOR PREDICENSG on and
function (Morgan et al. (1976) Science 193:1007-101

1) . Thi spARENRITIOLBRARIIITNEOF YHERAPEETIAA GIErS Shown
to have anti-tunmor activity against a variety of

mal i gnanci es either alone or when conbined wth

| ynphoki ne-activated killer (LAK) cells or
TeeRicAnfidlpr at i ng | ynphocytes (TIL) (see, for
exanpl e, Rosenberg et al., N Engl. J . Med. (1987)
316: §8ep&BTL iRkernEAD @c@ammnerﬁwﬁg in ?11@883ay2@€h<1®1 1n35;

Pﬂ%@ghﬁgﬁ"gm&ﬁyn r,ellaﬁs(tjuﬁngelthoglﬁ ?orl\%éd’%gt n%tgg)eg%?y ot5 patients to

tcldft ?ﬁculﬁ&ﬂéraﬁd’itﬂic bes, ifdludhg 1md1un6£hb1ﬁpet@&(a@bnts such as
1992) 10: 33- 40). e anti - tunor activity of IL-2 has
lpesnutsiisn described in patients with netastatlc
nmel anoma and renal cell carcinoma using Proleukin(r),
Np ally available IL-2 formulation from Chiron
rporation, Enmeryville, CA Oher diseases, including
| ynplioedHeukah-2 ¢11ap psarpotant sexaplata of aatiirad &illee MWK \WandT-cell

PieTHErieR oo Bgpier ieeagils 2 Pagseree T door LB edhs
ni®ed1y RchirRdlly SpROEhe K& bR sHdW (o 1ADE hnil- Hﬂi%r a%ﬁ%'t;y agaynst a
Such "agents i nhcl ude interl eukins including I

vanetgoff madjgne(nchﬂ)elthe;r mne@@[wheampmbg@dg;m}o]smm@okme actlvated

ti ) i ™ d 1 .

S 8 B BB AR T  Fr Sbg

Res@tyeRosi Qe N, Bhgl. 2 MedTpBIs79816:8891897; %sﬂ&ergsum Ssrg. (1988)
i mmunot oxi ns constructed wth ricin A chain (RTA

_Qﬁdéikéé5rTQﬂahaIQ Bl 4%) J. Ghp el (ER8) 6: %B@éﬁe@ds@h@)@\ﬁi plal V.
B gbﬂ;@ (Eé‘? ) ﬁ'@%‘? el‘é@@%ﬂ%ebeé%g Cim tEq)%ncH?é@% 10:33-

iIcut I ty o ese era

4ay e’Dl&éaﬂtStuhﬁﬂTaeﬂi\ﬂfi/ N LDks Hegd leem bedchbyd mrrdmteﬁxx giht V.
For examl e, gh dose IL-2 |m1unothera£|£§1
n&‘é%lcd{@an%% wdsr@v@ cll caeinoma usngriiplepkigt » deppmercially

2021 X -PYor¥R$£18hFom Chiron Corporation, Emeryville, CA. Other diseases,
including lymphoma, also appear to respond to treatment with IL-2 (Gisselbrecht et
al., Blood (1994) 83:2020-2022).

A number of other therapeutic agents have also been used to treat cancer due

to their anti-tumor activity. Such agents include interleukins including IL-3, 1L-4,
interferon (IFN)-a, GM-CSF, anti-ganglioside antibodies, cyclosporin A,
cyclophosphamide, mitomycin C, FK973, monocrotaline pyrrole and cytosine
arabinoside; and a number of immunotoxins, such as immunotoxins constructed with
ricin A chain (RTA), blocked ricin (bIR), saporin (SAP), pokeweed antiviral protein
(PAP) and Pseudomonas exotoxin (PE).
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| eak syndrone (VLS), severe flu-like synptons (fever

chills, vomting), hypotension and neurol ogi ca
webasgewsq see, for exanple, Duggan et al., J. PCT/US2005/006942

| munot herapy (1992) 12:1 15-122; G ssel brecht et a

Bl Ooﬁo&w@ﬂ}he&ﬁeﬁgﬁﬁmm oﬁ’ﬁﬁh ﬂ‘tﬁése@ﬁ’é?a&%’hk'a éﬂ@rs

Bl ood é1994 83: 2020- 202 is al so observed when
hamnened bl oot tebaralp bivtand t@g@m chmeéaruBbdhlgh do$e Bs2 t hose

di scussed above.

RREYRERP A B o SRE B B it g Sl b vascutar

|akisyN@be@ (FBIY; seidrb ﬂanq@tsswﬁiptoa;hs @&lek Schil R, 06t R inig ?)rhygétensmn
h%toklnes i nfl ammat ory nedi ators, or structura

nevrglogipabehanges (so F exganle, Pﬂ@gqne%b J. dmBanetheragn §1992)

15957123, G555 Bisch UL RPAN (OS] S0 g STt o
Pé&l&ﬁmugﬂlobhl €199 88:2620v20129N V31 isae obysrngl whahother

f oxi and VLS is uncl ear, accumul ating data
clgrpef %r@getttweagemﬁ ae ‘iSﬁé&e@aaﬁq@Piﬁ%ﬁcwqd|a@qu NKjye mgghagism of

Vir'd 99 be des& érﬂdmh'éh{ﬂgiahﬁéé fleliia® tyDhtklac §nsaof actlvated PBMC

consequence of overproduction of pro I nflammatory
vathtapldpthe Bali calls, waodvgtibfEdE gytokiiigs; mflaiNkatory, mddiatois, dr, stamatiral

hat te / i nd
ey et @b KT BPRANES Ioperesarhy e LiBlequent -
]ﬁﬁﬁﬁéﬁza@fnaé‘&gﬂ f"ﬁhl’ﬁh?@@aﬁx&aﬁ S (1YY PRIc. Al AP Sci. USA

Sam owski et al., 19 ).SwaaIILZnMamShmm

9638n7-3802) o"déwugh therpredisa wedwaistioimslet hiog sosti tokicjty and VLS is
hlblted LV I I e. anpl of ch .
o Bl BB e R Ry SRR RIS AR s vieaer

db’seﬂl mRh@thSllcﬁﬁa (DBPpis £eins@fuched d flvelRoduR86H90pB68,
filed March 5, 2004. In vitro nodels have been
inflapenggetcytokinesdarlugiog 5N AFthd We8hHnl BranddE-6iha activate

For d Do (4198
nitoe SR TR Bas R ale ARflec®lionds RO AP GonyEtE oy
sebeafhdnt Bgnhdeofahtiedtsal @Elld dDu&@@ttat vl BJMKSJuhEﬂwSt(i A,

9¥nphocytes and a nunber of |ynphokines on the

Ynsendot hel i al macronol ecul ar f1 ux across

endo

1 i Sor S st RSB dovcligo By ShPI TR I PR
exigibltad bKoteameke sibleglile, Bramprs oRagh rﬁlitgl&S)lredf&s&ﬁ%a-15532
descri| bes an in vjtro ggsay fO{ deternminin

CHRBEIRR CORFRBISKY Rl Rutsiorat aplication Rerd an%éO/SSO 868,

fgypgﬁg%yquy4a130 usi ng endot helial cell nonol ayers.
Lindstrom et al., Bl ood (1997) 90:2323-2334, pertains

to am virombdds hogdicer develaped m onddr @texdmifieShe gienlgpnisms of

o TAp R tRo, D o yP ok B ee nU ST RIRSERERRY ohcrbes

2R B BNGReRsydtetifor d@xiMing\the effects of IL-2-activated killer (IAK)

lymphocytes and a number of lymphokines on the transendothelial macromolecular
flux across endothelial cell monolayers. The system measures the flux of FITC-
albumin across human umbilical endothelial cells. Kotasek et al., Cancer Res. (1988)
48:5528-5532 describes an in vitro assay for determining the mechanism of
lymphokine-activated cell-mediated cytotoxicity also using endothelial cell
monolayers. Lindstrom et al., Blood (1997) 90:2323-2334, pertains to an in vitro

model for toxin-mediated VLS using human endothelial cells grown on microporous
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chain. Although these test systens have been used to
study the nmechanisnms of VLS, they have not heretofore

whems/oedsd | zed to predict the tolerability by Pet/Usmws006942

to various therapies, such as inmunotherapi es using

dBHbkd £ durIRRAQKIBER wateksGRATBI I ERREYST dbsence of ricin toxin A
I munot oxi ns. SUVMMARY OF THE | NVENTI ON The present

dhairent i on provides sinple and efficacious in vitro
assay

a2y TR bt B PSR AR Ly o S vis

thBPHARL e haRaifble bead efilizd tepetdite teaolhdilith &f pageHts fo various
utility of such nolecules. The nethods utilize an

thersnips.sysh aninuReothesarieprsing madified kygehakinegsead ei ns
%{gﬁ,@gﬁgarpggﬁﬂ}?@w(%ﬁﬁ“ cell nonol ayer as a predictor

ow ng the therapy in question. The
assay is particularly suited to predict tolerability
in humans to various inmunotherapies, as DLT in humans

%‘f‘\%&?éf‘y&ﬂTIqul,NV@E@',‘?Nand hypot ensi on) all have _
der i vild Msdn {r{jvgﬁt?éﬁi&%ﬁd\%déiﬁtpw &id! i d RIBTRE P ¥ o MhEBods

and nitric oxic | production. Accordingly, in-one
fenprdiampgtthe dthlatyiofpetdntote thlsraté paticwWer therapeuticrgentsrsach

B S A T B R
BB RN S&F sytah tREONdHoROtha 1aRAId di§bteliB MGbaYEsn
of endothelial cells attached to an adherence

endothetial el nanolavshese piedgtaried talerbility ol lowingthe therapydn

el ect t / | r . a:[r ' .
PG5 ol REAARRUEL B0 Sy SR, s grios
iMftuethdrapiay, @s DLAYnGRehahy (favdrickilsi WS patd Hpeteakioh) £1Dkhve
nononucl ear cells using_ the therapeutic agent, or _the
dgiyat ragrrriations jithsofinfengaptory cydeldng and miicade NG vy
&gﬁ&hﬁﬂrnacronnlecule, wherein the detectably | abel ed
macronol ecul e is substantially retai ned by the
conf | verbrdinghyplinyee embedintchie theonwdndigetis disectadttaah jn vicp

PRI LAt B BB Ry e B
ﬁ@ﬁassﬁtalugsénﬂ. anR! BehsREsRpMgcul e to pass through

t heconfl uent nonol ayer and the adherence substrate if
t he i@ empvidiyg stonfhenhmaodlayesof egdothelial cells attached to an

adherence substrate;
(b) contacting the monolayer with
(1) the selected therapeutic agent, or a preparation of lymphokine-
activated killer (LAK) cells wherein the LAK cells are produced by activating
peripheral blood mononuclear cells using the therapeutic agent, or the supernatant
from the LAK cells, and
(11) a detectably labeled macromolecule, wherein the detectably labeled
macromolecule is substantially retained by the confluent monolayer when the
monolayer is intact;
(c) incubating the monolayer from step (b) for a period of time and under

conditions that allow for the detectably labeled macromolecule to pass through the
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di srupted; and (d) detecting macronol ecul e that passes

t hrough the confl uent nonol ayer and the adherence
waeamshyrase as an i ndication of tolerability orPCT/US2005/006942

intolerability by a patient to the therapeutic agent.

cbRNE&H hnBlaSELAM (e Q&lﬁré?lfce Lheeartbed qntE%@tyW%ﬁFﬁhﬁéhfer is

agent is an”I munot erapeutl c agent such as an
dnureptedy, andr an i munot OXI n or a small m)l ecul e

chenot,her apeuti c addi tj on i ments

oo N R et n S Bt o S R AR PR gl er and
tROAIRESIe BBstrhik-as laf ikdiddtion ol Ed1&abilieBadiond@mMisity By Epatient to
endothelial cells used in the nethod are hunman

thetbicrapeutic agshhh endot helial cells (HUVEC). | n ot her
nb he. d b | d
e TR sy P TR

int y 1a ¥ &uch as

ilinhmb ety hidtat SRhusaATDAMiteinB&n imhigndiSHAn G satll
fluorescent]y | abeled, such as with FITC. 1In yet an

aeleewle ehpmoth¢RRAMISSESNt t he i nvention is directed to an
' n V'ﬂ'x %BQ grbtfog{mé?ﬁseﬂkﬁaﬁé?&lc%%hﬁﬁgé dseBYn & method
2 nutel n. The

ntolera y a patient to an
cmatphl@eb acmﬁagememmx( a) providing a confluent nonol ayer

of e dot Ilal IIs att ache o,.an adherence

subst Pévﬁ? ﬂ@lgaemsnﬁwnqg thﬁ‘a@cs@‘elfsee\m e mpthog are
REBRAMHi| o v@1fn énMGﬂBQl%'c@l@s ?{UVEQ ed killer (LAK)
cells, wherein the LAK cel are” produced by

act i Vatihey e;mepdlpiwtsathememublydnbﬂiutmeapnwédchb ussd nothe

ol R (sREPE A i e CTBRGY POBET s atbumin

(BBANOTRE BSW éunite fhldbsstailyi labdlad, rsﬁ’&?dsﬂﬁl@l byra.he
con | uent nonol ayer when the nonol ayer is intact; (c)

i ncudaveht adddtionshenbgdiment; Bnistasgoy k) difesieddo pe i viéroof
B ARG PR LTRGBS AR ch g The

mandd u@nprisggenol ayer and the adher ence substrate if the
integrity of the npnol ayer is disrupted

det ed®) PIgViding derNTER) naoralayer phendodhelink Q?Ug Ettffqliléd to an
LRatl detbsimaol ayer and

(b) contacting the monolayer with
(1) a preparation of lymphokine-activated killer (LAK) cells, wherein
the LAK cells are produced by activating peripheral blood mononuclear cells using
the IL-2 mutein, and
(11) a detectably labeled macromolecule, wherein the detectably labeled
macromolecule is substantially retained by the confluent monolayer when the
monolayer is intact;
(¢) incubating the monolayer from step (b) for a period of time and under
conditions that allow for the detectably labeled macromolecule to pass through the
confluent monolayer and the adherence substrate if the integrity of the monolayer is

disrupted; and
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t he adherence substrate as an indication of
tolerability or intolerability by a patient to the

wo keoR/omm9sei n. I n certain enbodi nents t he adherBCES2005/006942

substrate used in the nethod conprises a collagen

mat r i gy dbRcfind HRGOnRIHRARI AR Passes tm&lg%nqet:&@ﬂdeﬁ{ m6Rblhger and

used 1n the nmethod are hunan unbilical vein

thpnddhdrendesiubsiedtd as grHONE@)on offolstahdity enbselierabilitg by nipetient to

%Agg tabg | abel ed macronol ecul e used in the nethod is
6395 'y | abel ed al bum n, such as a | abel ed BSA

The BSAcsah debddimeneseedhtyndahbbiede usdah ti&Sm¥hbd comprises
FITC. In an additional enbodinent, the invention is

gFolisgerBdéan in vitro method for predicting

tol er ﬂrb[lul‘llhgry € Qﬁhtﬁgrﬂls qfl@@ﬁdo'tﬁeyl?*)%/ellg Pg&%ilt gﬁﬁ% mtgf‘r)loﬁ rAreI ljfu'ngan

mut ei n. rises:
wabiflicalerrin emtothchiybeello{HOWED). unbi | i cal vein

endot hel j cells (HUVI ed to an adherence
subst gt er&é?ﬁ?ﬂf@?fﬁ@ the S%W%Péé brigd m%sror{l@yC@%meéefl g
bRl a¥&hbIYiHR ] athﬁmﬁf SRALEL 1MR1ABSA. The BSA can be
|'ynphoki ne-activated killer (LAK) cells, wherein the

ﬂmKEﬂehﬂﬁk@ﬁbdgm@U@swdhﬁﬁTﬁct|vat|ng perlpheral bl ood
nonon c cel [

M uor Bt Sub e B inverfiol ™ iebtoal g i ko Shethod

fm@ﬂ%d%t Rig thleRimIgY %Plrft&)sraf)ﬂft\}qﬁy RPhti& tOin Hi-1BmA8H. TRE&lethod
conditions that allow for the fluorescently | abel ed

edThRAFECE t 0 pass t hrough the confluent nonol ayer and

the a gggoﬁ)i@ﬁ%i%&?ﬁ it %oh&&&{} &f'hgﬁatﬁgﬁlknblfhc%i viifl8ndothetial cells

nonol I'srupte

{HUVEES arndhey td abadheebnaé bubirateicbabpripiag 3es1lhdvhabghixi he
confl yent nonol ayer as an jndication of tolerability
or |nﬂﬁP@?@ﬁWﬁﬂ@?HHWOQYﬁEW$@nt tothe IL-2 mutein. In

certain emged fi kf?y%}ﬁ)h Egm Jt{;bek;%: rasrant |y
| abel ed aFEEnP%BE% %@ GEE can rescen%l hereln
thabeAle dellssare bragfsiced bihadeivaithg gdrpherabbldod rfveonuclear cells using
@g&ﬁ& nts of the subject invention will readily
‘PBePh6§% of skill in the art in view of the

di scl osur e(iher @ideBR tFRabESCRbIRION OF THE FI GURES

(c) incubating the monolayer from step (b) for a period of time and under
conditions that allow for the fluorescently labeled albumin to pass through the
confluent monolayer and the adherence substrate if the integrity of the monolayer is
disrupted; and

(d) detecting fluorescently labeled albumin that passes through the confluent
monolayer as an indication of tolerability or intolerability by a patient to the IL-2
mutein.

In certain embodiments of the method, the fluorescently labeled albumin is
BSA. The BSA can be fluorescently labeled, such as with FITC.

These and other embodiments of the subject invention will readily occur to

those of skill in the art in view of the disclosure herein.
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Figures I A- 1C depict the results of experinents
conducted using 25 nMIL-2 nmutein-stinulated LAK cells

WO eooshe19ps esence of supernatant from stinul at eBCTUR1005/@6942

fromthree different subjects, respectively.

BRHSTTRSCRNGEON OF MG fiukes used as a neasure of
m gration of FITC BSA across HUVEC nonol ayers

f ol | oiightgs 22 %dﬁ@icvfle reselibel expariment conrbictedising A5sM IL-2

U EHRARR TR oo el ke R BERbH PR e

frord. tﬁrev ﬂlfl%rraiteulk]bﬂs, réspe&’l@@dly Habfeecdzn&'mt(ﬁﬁﬁ'p iuskdBs a
Means (n=5 vs F42E, t-Test: Paired
mﬁeugfa#gn@r%tw q\f/é*éﬁg Q%sﬁross@mﬁ E\%maeoléyqys iolkpgvmg 22 bours

(ng,-&i{%%% (:10111:> WI%Q?%LM &@gﬁh@ s@p%fna%@ns 1 Paind < gc?lum

epi ct e results experinents conduc te
cwmitmg t-dstn Rhiréd Pwmstreple-fet Memisghed); BAK velek 90.f woRToleukin, t-

e d| erent . s cts, res tively nc
o G R RV iU B B M Gk FORELR. L Tent Paired
Wl @a fecreess (AYE@ moaLayersyvd ol owrag: %réaor»w&s;gﬁpm
i ncubation with the LAK cells w thout supernatant.

@rwaue(%% 1 vs nediumcontrol, t- Test Pai red Two

sanpl or
or o ctiel s AEAESpHORR: sl oo SRS pi el Bpsne ag 2
Buteth- Mﬁhuﬂ@teﬂ IAK c¥i$s fréhd Bhreé dff%ﬁént silgedte deshestiveanpl e

f or Means. (tn =5); @ P value < 0.1 vs rlL- t-Test:
Fgpreseengoin %ﬁbllseusﬁé RS MEASIIE ﬁﬁe}gramrgfefrFéé“CsﬁSé@cms@w

HOGHCRRRY 2 510 R 22 R0 S R HG ER LA L B Ml

diptrataant *: Avjlect 9,1 \Vsaﬁﬁlﬁﬁmlc‘vbﬁﬂr(yl t-FeuoPfed Evaesample for

Moo s gc P el fEe Rﬁ@ﬁ%‘}»ér@gtr B0 g SDpis or Meas
cnasy hatp 9£1u¥\’kt0hl \tfmmm%aapﬁ% Two sdfn r%ek&q\ggarﬁ (3—5555@ P

medi’'um control, t-Test: Paired Two sa
Yaludy 0.19vs: M2y aless: Raid MwessaRmat Gulileans (st :  Pai r ed

Two | e.fo an (n: ; & P val ue .1 vs F42E,

- TecFiEhist 3rsie YW D rirat g ity foodyctedyiRe piieqatan

frod. 25 kg IleLmar,euLsmfrﬁgﬁed LR e floMR tHr 8 BiFRrdn® SublyRad)s
(n=5) ures 4A-4C show the results of three

reﬁﬁ@bé@izﬂe%tuoesssmcﬁ AEaRsityddATed @ ednaasitg @1 a8 ghatipn pf BITC-BSA

| asure .
8RO SRR ER LA E BB B TRt -
P ohluewi NP v Riebivit Sonbiol, it Tst) Rhir&d 1T Wb tsiimpllae“oﬂ M-earils (n 5); $PP
value < 0.1 vs. nediumcontrol, t- Test Pai r ed

\éaé%f 8.k ﬁPr&J@gh@, r ﬁesg,) Palgd Tvp) spaple oz l\@)eaj}s (&=5); & P value <
(('fg’.(fi Qz%)%\k}g]ﬁ,zkeﬂgﬂ%ﬁ%d TRR! daftf TP MRAAPEE S5, Q). PRAAS LNT94 L2, -

Test: Paired Two sample for Means (n=5).

Figures 4A-4C show the results of three independent experiments conducted
using 25 nM IL-2 mutein. Fluorescence intensity is used as a measure of migration of
FITC-BSA across HUVEC monolayers following 22 hours of incubation with the TL-
2. *: P value <0.1 vs medium control, t-Test: Paired Two sample for Means (n=5); $
P value < 0.1 vs Proleukin, t-Test: Paired Two sample for Means (n=5); &: P value <
0.1 vs F42E, t-Test: Paired Two sample for Means (n=5); @: P value < 0.1 vs rIL-2, t-

Test: Paired Two sample for Means (n=5).
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0.1 vs F42E, t-Test: Paired Two sanple for Means
(n=5); @ P value < 0.1 vs rlL-2, t- Test: Paired Two

wa 200pl0e195@©r Means (n=5). DETAI LED DESCRI PTI ON QrCTTHE2005/006942

| NVENTI ON The practice of the present invention wll
enpl oy, unl ess otherw se indicated, conventional

net hods of pharnacol ogy, chem stry, biochem stry,
PEZ S HEDHAFSCRIHON SHHHTEJOWENEIN | nrrunol ogy, within the
ski |l

1 ndT plBfafhie PSRRI AT G RE R PR R el idfgared
tonmentidred ynethéals phadn‘dcc(lb)g)h/lchMmsl’ryandc}@ﬁustﬁi aaiow&iuhant DNA
eds.., Bl ackvvel | Sci ent fic Pu

Leéh‘?fﬂﬂifearn IR s Vit 1n( %ﬁlﬁlolﬁﬁ)gt I o%éxpg techﬁlaues are explained
Fdlfyr ifMhe RAMIntORYe, e%arﬁ?&wbok ?‘E@enme%&ll %le%l%%y Vols. I-IV

d oning: A Laboratory Manual dition
(B MOWsir land EnG yBiatlows]! ¢d8., BowkowilScieatific Rublmpbatﬁ Ads.

Pr ONS |
EERTBFLC Rk ot PhbREE PSR bt 1,
ST QB oRNG: o BaBoPhoRdREni (ARl Bafibmadsas Merakﬂda@ah ed
below. It nust be noted that, as used in this

EnpmidlendS 6aloaviek mskNaleriprieds.Awademic Rress, Bicagul ar

forms "a", "an" and "the" include plural referents
unl es the p\é cl earl y di ctates ot herw se. Thus,
for e g%% ?g‘wgnce to a cell" includes two or

nor e eIIs the like. "conpri sing"
encon%aﬂ%ssﬁbmg { Wgronb e e Tl w EGTEMS Y e cnngoved. and
areQﬁ(é'ﬁ@éﬂtblﬂérﬁeﬁﬁmlhﬂicﬁt@dbé‘iowﬁy consi st exclusively

i ncl ude sonet hing additional, for exanple

x + YIt Hm‘é)éﬁ apted thaimastused indhisyspeifieasionand ghecippeieded claims, the
Sl%g‘gigt & %[%s ia Py al? A& and,a‘ l? ?gﬁ}&@&é n%lﬁﬁéié&%tgnfs %n CST the fcontent clearly

ficees\othoiedee THRE etSsaraynplé hefemwtd"&w@ﬂr amudals byo on@gre
be omtted fromthe definition of the invention. The
eellsnrndideiliked from' is used herein to identify the

ori gi AL (SR £ byt A tc
limt the met ho EVQMBEIPJ@ t%esrrlol’t: uldﬁWg QIEg}éﬁggec%}sgﬂg &5
e apmpesitibmFcoaxaispig X byy chiesiit ea¢lusyely o€ Xi @ noay include

reco t. means. The "i mmunot her apeuti c agent”
pmef %%glhé’ﬂjﬁla?%ed ]teé?é{:? agent that is an
| MUNQRE @M IsabRintRally 2fods HEHBRIHRPLEMD Ry 88, h Somposition
useful for treati n? cancer. Such agents |ncI tde,

ro

iat mo‘igubatanﬁatlmﬁ‘e@n vaY sy decpmpkitely iea dipn Vnﬁﬁlm: nessssary,
f}fc h | El%%s anrt]:(é )Z I%fle_ gtor%it e%ul'lil nﬁie %%%tlgoglnog%ef 1nveﬂt10n

The term “derived from” is used herem to identify the original source of a
molecule but is not meant to limit the method by which the molecule is made which
can be, for example, by chemical synthesis or recombinant means.

The term “immunotherapeutic agent” is used herein to denote an agent that is
an immunopotentiator or an immunosuppressant and is useful for treating cancer.
Such agents include, without limitation, various cytokines and lymphokines, such as a
number of interleukins, including IL-1, IL-2, IL-3, IL-4, IL-5, IL-12 and muteins of
these molecules; interferons, such as but not limited to IFN-a, IFN-f, IFN-y and

muteins thereof; colony stimulating factors such as GM-CSF and muteins of GM-
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these nol ecul es; interferons, such as but not |limted
to IFN-a, IFN-b, IFN-g and nutei ns thereof; colony

wa@riosnd@sé ng factors such as G CSF and nut ei nBCD11S2005/006942

GVCSF; tunor necrosis factors, such as TNF-aand TNF-b

ase. tGHlto?hQ&oQ§ fdchS QuAPALENE esandﬁmos%ﬁ@wtsﬁs Qﬁ’th% e

term i munot erapeutlc agent are | mmunot oxi ns
tholerulest lsoreapiuscdinathe tam “amtiupotyrapentiongent] amegamaunotoxins.

ded to dest f. 1 ..Q., tunor .
BEH TRy CipRR” Benr ak g RekibLiTbeSe bl dpsuidpeciti
189 @f, tify tlss WRlchde& 46 ga{seﬁm{o%gw@ o AR lahRBsHyes
i nclude but are not |limted to ricin A chain (RTA),

Brasgidegiofrtoring tah pR)coupled ée sush (astt\bladleSpokledeb@t aapnotlimisgd to
gtAe n_gRAlp)xb %ﬂ)‘%kg(? ﬁ &%‘(H}ﬁ; SR £§1§ e) A p g)e’e{j {j v19a1 proteln

oun suc ISO op

(Pbﬁﬂ?)tahb %&deﬁs exd1gsin (P afdotier’ ﬂokm&on@aun@se @hdhe{sel n

IS protein derlvedfromalynphoklnethat IS

Bﬂ%ﬁ%‘é@s BYyd pdenehenpehsacabia gt ood | ynphocyt es and is
prese tdye ~b t :
fi rst*ia %{segrpl EEO?[ Ak (%rhgegégﬁvet al %H’E%%%@@m %ﬁpﬁ@&e that is
ﬁx@ﬂude(d(lﬁf-nom@Bpamdiemi bigbd inhphocptes eall i peaskit igitioabdily at low

L RTarer 3% 1% s bt b M o BER SR 48 oo
[ ®IROdeA émh@euh&f T 06l ghwth 'Facw}fbe&ﬁﬁg 6f 7 athBeyd9PndiRe
17, 000 is and Watson (1980) J. Med.

n@gfelﬂtw)ofahmuﬂm@ Alymplasl st Hiiga pmtmn wnﬂn a tepontethyeleotlar

Sednio P deatt 1 DRERLCH Ol T el Togh 8% e

gs3f: | TUOY b hasTdEisée@éoMi@psift infkd ki8S o POSISXPUtR FRI-Rigth TL-2
nodi fications of the IL-2, for exanple, glycosylation,

er@éqn}q adi plogis b mﬁwﬁﬁaameafﬁ tharepfraprendorpasseA &Y tlg dafinition.
{ Nsodfc C}H(?e%% F C&lgnelfﬂﬁﬁl?icgt? n|§ ?Eh%tlil-ﬂ fx\péx%nlple,
|nc as e etl ons,

es no suc
ghywsg/&ltuoﬁmcpt}aaimnt pl&msh@nmtlem bsd iheuikeons to the native

sequence Typical ]y, protei n maintains. bi ol ogi cal
acti vipgterm’ gutcinag USFEE‘BW rarsfqrmwromyéwh includes

mRdifchGalst Qﬂ:ﬁ ARY¥REn I BLLDEHAL Sddiftsnd Md%gﬁltutl ns to the native
al,

site-directed nutagenésis, or nmay be acci dent
gguttneo dypically,ahé pmlmmmﬁ&nisUguﬁml mtmnhycee Iahm tumor

r ot ei ors due to P n.. The term .
Rt esim GUBEH Tond B 5B o5 thioSeh o fede indlaencsis,
oMhy BOlhccidnehl, ABRhOBroughtRutaid RO f A6t whRAUREERS tRY proteins
such muteins can have aghl gh degree of sequence

Prorrsire gye tod” ¢ emplifieatione dhs éee mewieing iused arferigbangsibly with

uence ho y. no han 500/ ener
O SRR oy b arlos ™ The bR R Yoo SRS Shanth MiGpgcan
Baieh High aégréeatdeqéite 80Ho gy IR, ref&f’@ﬁe bR ehide.g., amino acid
sequences are aligned. Oten, the anal ogs wl| incl ude

seqEencs e MelRayest ragre AMn 9%, generally more than 60%-70%, even more
particularly 80%-85% or more, such as at least 90%-95% or more, when the two

sequences are aligned. Often, the analogs will include the same number of amino
acids but will include substitutions, as explained herein. Methods for making
polypeptide muteins are known in the art and are described further below.

Muteins will include substitutions that are conservative or non-conservative in

nature. A conservative substitution is one that takes place within a family of amino
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acids but wll include substitutions, as explained
herein. Methods for making pol ypeptide nuteins are

whp@manvee t he art and are descri bed further bebOIIS2005/006942

Muteins will include substitutions that are

6Q08S By Akir¥8tellin R -stRThaMY.AtIpeeificlly) @fnﬁﬂcﬁacuﬁ are generally
conservative substitution is one that takes place

dividsidrinte fhundamylies (Ahacibiaci agpartaiaendglatapatea(Scbasie - lysine,
ch I
grg:imn 51113%% 1< @C}eén F élhﬁﬂ% %ll?g%d%ﬂkeliéo%ﬁcﬁ Cprolme

o fodr

pﬁ@@naﬂm@e aﬁﬁﬂhlghmte Aepit@ihat 2ndqdpinechargey poae ;- @y@hd)i ne,
hi sti di ne; non- pol ar, ~ al ani ne, valine, |eucine,

ASPITAGLNS Ekltalwﬂa GYREInep#EiRG IIEPeMnG dyropiae hPhividanine,

Irg%tgﬁ)ﬂﬁh ahd tﬂ{;kqne( ffk s&ﬂ@ﬁﬂé@(ﬁgssﬁféldaa@ aroszicya%hHg acids. For
agl’ ne, tam ne, cystelne, serine threonine,

tynmﬁenEwranenyﬂﬁbaﬂumﬂﬂeﬂmymtm@hmdrqﬂm&nﬁmtoﬁkm@nawah
times C|aSSIerd as 6{ t|c an1 0 aci ds, For,

é%‘? \ng OT velineg ap gspappgpY! E?F@F’aﬁlt e?‘HB? with & seppg s
5igR]af e 6 ALatiOf rdp@iéeBR OMah Qﬂlﬁ?h&&‘ Gl Buctiddlly 1 lat@hmino
aspartate with a glutamate, a threonine with a serine,
a¢idavgli mtihaye a:masmeﬂfactl opethe bpﬂ@;@dreﬁtVIfcyf Fan emmpio, th@pxsbteln
hra strqcﬁuaa { i F qg t d
Wﬁﬁ' BY "EPTBE IO %é’oB | é?%saﬂv a&éé? PKﬂi“?“y“?onﬁWa ive o aci
euatRitiens, idievel @ i dbolf 19-D8, 8053175 ¥BNsekigivE 8EnstPcdBervative
about 5-10 conservative or non-conservative am no acid
@@tm 3oid gubshgitions, opghintgger betwpLd-7150gng s0the despd function
SEREFIEN Rofing WAL RS R e BMATY determine regions of
ﬂhendMQHeeﬂnﬂmnmtmnnmoﬁﬂmhwchmkﬁcule remai ns intact.

One of  skill_ in the art can readil eterm ne regions
of t h&NFirECy @iﬂgelaf alspiefprde dfrh\é?ewe%ﬁﬁfd tb%n%trvmoleﬁﬁﬁgay

TREIVLBHAN i %{E&ieﬁ an9ls§@abli@&sa§ic£&nd&fthe/e&d g@g@feﬁ}ﬁ&%f

nati ve nol ecul e. derivative"” Is Inten
sueresthdfen fragingrit @ﬁtheomtmé polypentide, aref pimlmpa;(ﬁ:tld@armﬂogs such as

t f th t tid
soFvERtion, Blgsaho GECE e She e oG @Rt e Gy BF b Sy fhe
BRESH G othetali@ifion RO FarBRA nfelicd Gt IbANad i @bsiRY bidIbfical activity
pol yet hyl ene gl ycol), or other addition of foreign

ﬁﬁﬁhéma@\se palppipidg isistaned. dMehedsdopmekingipelypeptidei fagnyents,
&% aﬁ‘cf‘@ér}@%n%’s Gééé’gé’&e&%@ el[v%u&b%ﬁm@% Met hods f or
ma Mg po n

anal 0gs,” and derivati ves

are gBlyé‘lﬁ&ginynﬁ\lﬁldtfﬁidb@ ainfoléduge c&fnélstuﬁ’glof dipgwenbf theSntact
i ntended a nol ecul e consisting of only a part of the

it leasthrsgavence Agd Firusalere hbe ragmendcan sicindg a Ggminal deletion an
Nt@ﬂﬂﬁ@i defl@tgm: Qr?cl/UIdeﬁl At gr}Eh gélgh&ﬂ)f ﬂ@ Inglltlveg;& g{klpgcrlle.o.?\ctlve

N-termn etion, or an itntern
fthgmnats oY e ppxmllcylpepmte:ie WllAgenevailyhhalgdemlt]sascDﬁbcmt 5-10 contiguous
| east

articu rot raIIy [ de at

ot e FoicBemed e ollbleanfreriadie bresdiblial G et 1525
Eotld gubﬁmmomelde&sah@es JTe RNaBhth AloldBRS inPRBUprdferdP at
least about 20-50 or more contiguous amino acid residues of the full-length molecule,
or any integer between 5 amino acids and the full-length sequence, provided that the

fragment in question retains biological activity, such as anti-tumor activity, as defined

herein.
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contiguous am no acid residues of the full-length
nol ecul e, and nost preferably at | east about 20-50 or

WORe08/0g96¢ | guous am no aci d resi dues of the fubdFUSINGH06942

nol ecul e, or any integer between 5 ami no acids and the

ful | - BgnedoiaLaYaRas:, wl%ﬁ’i/df%ﬂ?tt@@ oltyla@ptfdrea&a?ﬂﬂé indcated
questlon r et ai ns bi ol ogi cal IvIity, such

awlécuteunsepazae pnd dl)%@re@sfrquhermldalﬁ ergeismByith mmhath@diblecule is

f t. th
aaarey g aptren s Edshulis RGO IS e
Whetotn QEiddRi T Thedable twheé. Chhd teen MBbREA! SvithSredpeund ai N
nature or is present In the substantial absence of

sehavclprtiledyp augleivaeidonpleataewidin phelesumert: girequenses
hﬁ@ﬁgellly'cﬁgdc ?Jégcpwtt}géth P nagl é\; %? Sg(ﬁl c\:/a? 9% é%g% sqgtnl ﬁil?e fbﬁt ﬁavmg

fetgrodeas seyuenadsliy agesiatomthecbwidht br a moﬂeraureahsw&mmamm faom the
sequence, as it exists in nature, but having
PBI%8P8Gous sequences in association therewith; or a

mol ecyhe té?'fn% asd P&llﬁﬁ'@danfdr‘ﬂgéute 'Eﬁlt&lé” Q%Q&Tﬁxt%fmﬁlg%ﬁﬁ{?'ﬁnd

"cell culture” and "tissue culture" are us
dﬂnm¢dhamgeﬁbhpe@ﬁddﬁenOUBoumsmpawnmamMmﬁmuwhmmﬂh@dmmlor
vitro,.in s ension culture id nedi
th b iraeoeh 3R RS, BhsBEo’ dihbat ftnd s ol oS wifls
sighidahduiR R Féhepaﬂo“f/deﬂ edltiWet Re@sdifathdladndBeth YRt id Buffered to
general , "cel culture" necessitates a nediumthat is

bwrft@n@cpon&iawmuﬁaldﬁ itHa Medig usadtin seil eelbire al;menmuy gormulated
sed 1,0 I ener 0 ted to
B Rl AR R JERT il o M X Bty pored

C‘cﬁﬂhe partean® telttiding ﬁlaintaixncﬁdwﬁtﬁ térhgerfiard dndyagphaselalss being
be| n maintai ned, with tenperature and gas phase al so

led g¥ithin pwi@ledims nCelPy g chnigyasare wall knowin e art.
e e

P98 ), shd AslanGxRdr. B, CalKC /199 3)r, Biaciemhd g riecotd EdiBon,@bdvier

é r ef or Biochenists, Second Edition, El sevi er
The term "endothelial cell" is used herein to

denot Q“h@"técrfnereﬁﬂéth@l‘ia@%ll’siglﬁ@é@l&’eﬁelﬁ% h&o@'@ﬂﬁffé?é#}hﬁtreer@qh%ous
i nner nost | ayer of ll's that lines the cavities of

etlls desiaed franuthe m;ﬂetrh@%j daygndf ¢e}1n”mat Vieestdk savitiemigithehdasl and

PPl S i o8%ls” TrAERRLFIA A SRR i Somerms

bebeynidell'IR@irs.pher al bl ood mononucl ear cel I or
'PBMC" is neant a popul ation of cells isolated from

parmples phendethsdigl estlls araiyaivgded belowh as a human, using,

€. 9. ' By “peripheral blood mononuclear cell” or “PBMC” is meant a population of
cells isolated from peripheral blood of a mammal, such as a human, using, e.g.,
density centrifugation. Generally, a PBMC population includes mostly lymphocytes
and monocytes and lacks red blood cells and most polymorphonuclear leukocytes and
granulocytes.

“Passage” refers to the act of subculturing a cell population. A “subculture”
refers to a cell culture established by the inoculation of fresh sterile medium with a
sample from a previous culture. Each repeated subculture is counted as one passaging

event.
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density centrifugation. CGenerally, a PBMC popul ation
i ncl udes nostly | ynphocytes and nonocytes and | acks

wo edshodiessal cel |l s and nost pol ynor phonucl ear | eRRDUF10805006942

and granul ocytes. "Passage" refers to the act of

subculg 4iiaB@ “aeRirholB&@ils! BF L n ﬂ/r& rS4ERE aash*grle a nﬁa%fr&ﬁelecule
to a cell culture established by t e i nocul ati on of

of @shfﬁ@teet $i|zesu¢édha1m wsubﬁt@tigamﬁtemfdrbm aor;ﬂtem mggolayer

b Rt SREGHAPLINC, St Brib B ER GRS 520%

Maercﬁﬁ@eané thaGidtie b@queﬁﬁ@bmtweec 8lye‘etfandeBUfckincatenty is
size such that it is substantially retained by a

asan! thatthe mearong)equlympresshiogh terrpengiarer insgrghter ypews or at
%Qﬁs&&% & Q?ﬁﬁblﬁg t& nq e%ﬁp#l—nllr&f ) tﬁ’é m{)H@ er in tl]g absence of
et a?er. %

nacronn ecu roug e con nt nono

tlendismpenl ageat, meghiAK t:c;1115| ssinmeaed withah irhhnmotherapeutlc agent that
nmacr onol ecu%13 NoVEeS th h_the nol aye

SHGEHYSCBI ek 3pdrame, Esppliydseihmarat {eau@ﬁ Snelide 2 serum

AMGETE BhcH RMRVER sthgn Qlﬁﬂﬁir%ﬁ ) avmﬁmﬁbee%»ﬁse 1Rhpdihe

di srupting agent, i.e [s stinulated with an
ihemoeysnkre mapmuoglobldgemplephlas, thyraglebulva sod bther protdins well

ndr al seful macronol ecul es i ncl ude a
zé?ﬁﬂfgﬁﬁﬂﬁgﬁﬁ§tlﬁk%ggbOV|ne serum al bunmi n (BSA),
oval buygied kexhotiR tbinioeibeNesmaCcyiaitiablel ABEUNREr @b W Imdlecule
nmol ecul es, thyro | obulin, and other proteins well

kmﬂhhe efsletastion iBRpding byt mot hmited to, radsoagewswep@ﬁ, Huonepeers,
d
1{2%1‘1 Llc?&‘%an%%ggalfs %%&gf&lﬁ’ﬁﬁe%cérg }’dla&g ?JS ér}%yglets enzyme

ecu e capa Pne ng,

Isilhsﬁtﬁaeed éraymeadfaotm:t lengymsmhihess, djdsymers @s Snetal sols, ligands
sem nductor n sta m | um nesc , '
éwoﬁwaﬁo%te@tav tenékz%% i&bss?h%&e@e %@ﬁrzewé refers to a

%ﬁ&fs@aﬁfc@ bPa pe%mﬁeremmﬁ R Gpatfly SPexhﬁgﬁ%ﬂh% enEEefnatkn
sol s

, ligands (e.g., biotin, streptavi apt ens
dntictable rhngee Paftimldrexamples ablabels thchrreai}elvesusted uader the

b ti . whi,.ch i .
SRR i1 S PR it st B peBr g AR Rl huorescein
B@ﬁlbb@rkdsaiucﬁéélﬂﬁb%céﬂ{ 563k odyah &b omuo@&e%ﬁgthww%ate
the invention include, but are not limted to, horSe

nspaies i bpdrlgwmdase F I?@“F‘ép)rhOC*arruv@ﬁ, deesed, mndmﬁtf@@n@shmsthlafh
%(‘Q:‘rl{ hfﬁ%{ gs?&%wggg)fe&gs llb lﬁﬁﬁ&q aﬂ]ﬁ %._\'1#%[3 -ga acjtos1dase

I'ocyana nown as
rhodan1ne dansyl, unbelliferone, dinethyl acri di ni um
ester (DMAE), Texas red, lum nol, NADPH and

a- b- gal.act agodeser ChkryMBET PRECARENHINSG OUT THE
| NVENTI ON Bef ore describing the present invention in

det ai IBefdrt deseribthghfie pRAeitsiveaton BedetdiNitSs to be understood that this
invention is not limited to particular formulations or process parameters as such may,
of course, vary. It is also to be understood that the terminology used herein is for the
purpose of describing particular embodiments of the invention only, and is not
intended to be limiting.

Although a number of methods and materials similar or equivalent to those
described herein can be used in the practice of the present invention, the preferred

materials and methods are described herein.
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invention is not limted to particular fornulations or
process paraneters as such may, of course, vary. It is

w@bk®e/n91vsbe under st ood that the term nol ogy usedr/iig10e5/006942

is for the purpose of describing particular
enbodiARRRpRInRH aBJSR?‘e ixﬁl\ﬁﬁﬂéthé&ﬁp@ Rhyh asmd Hﬁrzﬂ)@/t 1s'u@&c€f8)4?é!1t a
to be limting. At hough a nunber of methods’ and

wariaty phtanceispsuchas oretasttic welanemag tﬁnamélecarrmma mbllymphoma

rein be us tice o t he
PRVE BRRERHBRE L T FpBb Bl sPerglof b sociued
deh GhinhedtHeelpdsNsidE a6 xpcalan &dk ahnireme (VB QEVERE AOYike
such as | L-2 therapy, is used to treat a variety of
eanrtems (feygic Ahidls, YARHEEatYROtRSICAnBeHIC ogisakghapggs|and nitric

ﬁ%ﬁ%g gBBleﬂgtl '11&%9%5% sm:é@lge%tg Harhgéa&f%ﬁ%thaﬁltgglgss Pf&{rﬁe a

y sevére Icit re associ a
humberaifinerteips 8 immundtha@spenas agéms, sheads lsmpﬂaslorren(u\élu’fs) have

evere fly-ljke s t ons fever chills, vo
ﬁ%&r@%eaﬁn h mw&%ﬂn ipg igloevesidewitests. glf B&Praéent
(rNQ)ltuPrf ﬁﬂ‘gu&ﬁeé %ltrb %ﬁﬂh@gf &Ql@%ﬁ%@%@ﬁis da@%@leas Q)?her therapeutlc
endot h Hence, a nunber of muteins o
hmmﬂm@nheh&pemswéuagehts such as | ynphoki ne nut ei ns,

have been.. rod n, ho rLcu e tin e .above
e D PP e Y e B BB R el R TS iy fiyfo0ys
ﬁ&%ﬂfbﬂo@fgytcels bé 0gedtth QA ind %fﬁ@&t%rédla&h@mﬁlﬁfy of a patient
t herapeutic agents, for indications of toxicity.

isalotaraia tharapy wsangor pasBentlarn v muieim withowbe epramon lide- effects

0,880 8 b AR RS SRR RER R MESH ot e

patid \nb ehdotheliat hainecabligy Aidyelus inftghitar rbakdgewfhﬁcrdnholecules
mutein wi_thout the conmon sjde-effects that can occur

reueheop e pndethelin! ge'daopplavers e Brpomoigrulcs pisedigdhg assay
MRt RedSI VRS i wcaﬂﬂ%& rﬁ&%@%ﬁ?& bAleaPBhI ﬁghﬁ% L %f?&??\%‘?' when

to nonitor dage of macronolecul es thr uent
émdmttegntyl caﬂthe:mloholmzmod; eyepromised ce. gaby enmisemub ashargsahtic

ssa nor.mal | retained b onf | nt
b SRR Rt TRl Ringae ok et udndat <lflbntene
hﬁﬁeﬁgﬁdntt Yhe@éof} hat RRR®eay Sfodhcsedqgmgraotﬂkr%ﬁ%tlceag%t thzméauses
exposure to a therapeutic agent that causes vascul ar

Iva;saklas gﬂakj spirdrome or theddsumerensed|trmsadptheliglpermpability to the

e;nz éo&ﬂgyeof) t hat have been produced using a
Eb e agent that causes vascular |eak syndrone

or t heht by id pefieagBosiiteansprdet adriilityiamieaks to dayious
to the macronol ecul e occurs. The assay is particularly

Stmphedinedasedimmmenatigranighistal as [Lr? wynarharapy 4% Pddsin humans
%Uém%mg *éa&&dhs)&pgf%p@%i‘ﬁi ﬁ‘a}eecfem&twe%ﬁ%la'ubn@wuh pro-

I Mmuno
inflammatory cytoklne and NO production.

A number of permeability assays are known in the art and can be used for
testing therapeutic agents, such as IL-2 muteins. See, e.g., Damle and Doyle, J.
Bacteriol. (1989) 142:2660-2669; Kotasek et al., Cancer Res. (1988) 48:5528-5532;
Stone-Wolff et al., J. Exp. Med. (1984) 159:828; Lindstrom et al., Blood (1997)
90:2323-2334.

In general, these assays use adherence substrates with confluent monolayers

that normally allow substances such as soluble nutrients, metabolites and hormonal
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(fever/chills, VLS, and hypotension) all have
derivative correlations with pro inflammtory cytoki ne

w@easMIps oducti on. A nunber of perneability aBSHYS2085/@6942

known in the art and can be used for testing

tReraRepst Ghag eibstantiGUE Predéntlng-céll ik RIS -the%&ﬁmugh,gmless the
Dam e and Doyle, J. Bacteriol. (1989) 142:2660-2669;

Kiezi Rl Ge capfluentapwelayriels compoggyeds S adlpgniga@mlayers for use

P 88t g AABRAALIR. B s vt
aehshalh, endbthskalasBayBxangdeasihraciecd B isdlbéd, bat £6 nvi lidited to,
confl uent. npnol ayers that naorpally all ow substances

bt wabyishLste chiathetiaheels (LVEOY 1epdsy aiined as described in,
Eg Ir TRRALTACY Ay, t]ﬁve@ﬁﬁ@?‘@@ ) :97455'{ @%ﬂﬁl}d &lal Y4 H&r.‘?c%’s)%/ﬂ%éfs@sg

I"m gration therethrough, unl’ess the integri
{1986 x b3if: | Tidnt 742omd|caynercréisl]yc avmpleblrifoada nGahéd afesnppliers such

Gole St alen rdhe ChlstateSSE B TED SR Gs NS e P shtlosd
hyfpé: @rdatbe) dnal C4eideBiofsRRPP SRR ORUIBSES Edils

i nclude, but are not limted to, human unbilical vein
endotenesdushy transformed bruvECyapheraigivein sobtodh masclasells); SV-E6 cells

escrihed in, e.d., ffe et. al.. . in. .Ilnvest..
8l uin G sl e v e By PERb)s A7Rs
1RGP ontadéously GanstahaedaactheiRLAE ambythan@cleadlie, ATO);
a_nunber of suppliers such as the Anmerican Ty

B ¥r e Bt N qlRTARESC. Refesbadlo VR VES: efll (sapainsgary
DB Aot HIES) PO CHa o0 Rt RS8P 680 (Ll @l fne iuhetia
valsn AAOCRLNMTS8); € Rl ted)s; (bSnEendodielisl ey ®TCC CCL 209);

henous vein. cells stahl S t 1th the E6
ERSEsteue syt htbe S ATC G ERDHS L SR totv it et
Edls; WheicecRE, 1305§; @-IW@@@céﬂ‘éiﬁdrﬁarP&JdbﬁﬁeliﬁTc@@;;Aﬁ@%@u
cells (rat pituitary cells; ATCC, Bethesda, M.); PVEC
¢&10) sandr BG IPAFWBNKY gellséhumandistiet snadotle slulssle cdlls; NEHUERL
i%ﬁt)ure Res. (1986) jO 9); CPA47 (bovine endotheli al
s; ATCC CRL 1733); CPAE cells (bovine endotheli al

cel | spribltcGsEiA-the@8hjecttadéays ahé &lk@@@fdﬂﬂnﬁg@%sﬁ d #d cultured
cells; ATCC CRL 8659]); FBHE (bovi ne endot helial cells;

ATadagrimertzg syoll kpgpmco thase of skill iy hgrarte Aigo exanpla) endothelial

(ki 48 Vefuttin 4 (Rl LRt S8555 hORTRR- o

nedivnnad descishid) i clic @agays; RPNE 1680 bspplereent@lihbedahly as
passaged and_cultured in suitable nedia, well known to

fersghebin ek Pamicandddonds./; Begerieh (ISP L4200 3080 Hi199
ﬁgggleanm&@ulgﬁdiggﬂ, %ﬁg&%ﬁﬁb i S%m&s‘ﬂoﬁl L 2B PYS) 90:2323-
2334; Endothelial Growth Medium, EGM, available from Cambrex, Baltimore, MD,
containing 2% fetal calf serum, and other tissue culture media, well known to those of
skill in the art. Additional factors, such as endothelial cell growth factor (ECGF),
heparin and the like can be used. See, e.g., Thornton et al., Science (1983) 222:623.
The appropriate number of passages prior to use will vary and depends on the life
expectancy of the cell line used. Generally, HUVEC are used at passes 2-20, more

typically, passages 3-10, even more typically, at less than 5 passages, such as 2, 3, 4

passages, in the assay.
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medi um as described in the exanples; RPM 1640
suppl emented nedi um as described in e.g., Dam e and

weyse91936 . Bacteriol. (1989) 142:2660-2669; M®OBUS2005/006942

suppl enent ed nmedi um as described in e.g., Lindstrom

et aI AfteBhlmd:s{récQMbé}Q)f PaRBges2apphoxifmatDf h@'lloa{o kot h
Gmé avail able from Canbrex, Baltinore, ND,
@&f@rablm Inty 1Qotprlet K, suehras d e Lnto Al 05 collsrare pddeddo an

o g TR e b ek bk Bt 67y RS ebiaptabigh PY cuturing
dioroant dppfapeiate anfdo@GR) timbhajependingonl tltehgpd oficells aibdb &or example,
. See, e.d. ., ornton et al ence (1983)
gég\g f5are Wécagki b‘i‘%‘g?‘i@%tf‘ér IROFATEPatEl lp]ZaQ%)ésg geneil|yor-5dgys, such
lel§ ? 2""3 Ll ya o ﬁdh@/s qgﬁ‘?ﬂ@%ﬂﬂbn% Hl%n!)l'a & 1@59@&95}1%2&‘? yC(QIﬂuency
I'i ne uséd. Generally, are used at
pasb@sssgssgtd)usm@te@hmgmsomll l;tnovgamshgm sBel 85 byetestimgrwitk crystal
(ﬁucally, at | ess than 5 passages, such as 2, 3, 4

pa ages in the assay. After the desired nunber of
passaggpropraRy bty ude i tﬂ@&eé&lt asséyngglud@fn%fn%Ezﬁﬁluy
1 x 104 to 1 x 107, such as 1 x 105 X 106 cells
SYRPOFE Faigh fl%)méﬁfo%ﬁﬁlﬂ% pﬁmaélﬁﬂﬁérd@ri@ep%stwsap gulture which

b uring .for
gﬁ%@%ﬁ 9 k@%g%ﬁ%ea{l ?Isgu%péaiaczég gﬁ%q 25 S%Pubﬁet %uén?:g}
afctabelites auS hdrmcﬁmt f&mm&@ghfﬂnb/)%@nﬁfzﬁletvgmle(iﬂédeﬁtmg cell

I ncubated for approxi mately 1-7 days, generally 2-5
Bad%%ltlo)% gpﬁetg@ugppédhgen% su%por@ By e%ara@lgsmcl@ﬁ@ dextean polymers,

9@@@1@@91&10@&%@@?@1& a%%s,mgﬂ,ﬁb@@am&o Ef)ityga%ﬂexo@%@%mds

assessed usi ng techni ques known | e art such
asd/bg/sﬁlem |Tbg)1m]11yhthc sytsstrate mllcdl&eimcm@@ccdbxgexatf&nn fibronectin,

bstrates fo t de
TR AGTEr RhTE 2 SR RUTRA rR R o Hod pad are
hidinsicdena) PPeshnife, AdsssYCanblid sy, SN Gk @@ﬂﬂ@ﬂ Y

Sgrn1t 1.he free perneation of subst ances such as
oIgyER nsipppee-&., TR WIBLLeS ORI Hiomamhesine havngrenembrane

ntln eII r
e s R Sl B B VR P e il 1
dek Tyganll mollygm rderiv@Dirymi oy ne @i cefitadle Such ehpt@rtd @0bivGubstances
aci ds, polylactic acids, polylactic coglycollc aci ds,

irss ihrEval (g FomplayPTCHEpmyAN Upher hamber iaites Wier CAmshsr where
I I
H{/ég cHilBe COld AR é{njéagﬁﬂeal Hfo\x}%(/&nﬁﬁé; éuﬂﬁ?le%%éa%le rﬁ?&ﬁéloane

l'uronic aC| ch supports a AOWN 1 N
supposgndillafirel wavittethb pradseramethals, @xlanphemidgrasdrathrough the
§Ca ridge, NA .. One exanple is a Transwel |l (tm
P58 ‘%@bﬁnl HHYMSWELL- COL PTFE nenbrane having a

nmenbr @)ﬁ‘ée E&ifﬁl@ﬁ@ﬁ§n&ﬁye¥§ aéQ:sﬂUi‘lshE@ raede?éc%ﬁo%{ fa'BQl
0.4-3.0 mMmand which 1s treated wth Type

macmmqlqglémls@édm/tectm monvlbyeri(eg., pd ﬁlcelppere:}lamﬁcmdf a transwell
su;Pp%rtS m the abSficé 8P t?xt YLE Sibstance in order to provide a background
measurement. The detectably labeled macromolecule is one of a sufficient size to be
substantially retained by the confluent monolayer unless the monolayer becomes
leaky due to the presence of molecules that cause damage to the monolayer. As
explained above, macromolecules typically used in the assays of the invention include
serum albumin such as bovine serum albumin (BSA), ovalbumin, keyhole limpet

hemocyanin, immunoglobulin molecules, thyroglobulin, and other proteins well
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to pass through the nonol ayer from an upper chanber
into a | ower chanber where they can be collected and

wore@sywse However, any suitabl e perneabl e nmenPCEIS2005/006942

support will find use with the present nethods, so

lkaegn &5 thabgslaliédin tha@uglet he lapnal AYEEmERBIDE added, the assay
nmonitored. Once confl uent nonol ayers are establi shed

a8 dlopnedrtapropesdemeld mefes o PRE Bowrs, wghl aslirom 3tOn‘@1T1UteS to 48

t t
TRASLBAS P ou 0. BREL pRIRNSTs By Sl AIRHE o
tto.2pBovi. de..@.. hag k §2.020 d24reds Baorendre hbhe. dedbeldabdlycule that
omol ecul e i.s one of sufficient size to

| abel
BeSSuev A F%moyolaé%faanﬁé@%@gt Hhe boBiAm dhembehaHbPayeRiored,
gg &3l G BRSO AR DR CRTES 0 bR Ye nyseh& xtngz?su&rn?e?l?nﬁ%

nol ecul es that cause danage to the nonol ayer.
élpteacame thbabis wegd, imorescanke carl bfsmtf;spredaisiqg aﬂpectroﬂuotdfrﬂeter

assa of ,.the. in tion incl erumal b n ch. .as

350 PleRbd el T sl Sl T A R et i Blive or
REAMEMAR. Ror kXAHMNOHISRHN deafBce ehtl BScalMEPBLiAP el tBrmula:
and ot her proteins well known to those skilled in the

avbumisfclearanag diLl) H¥i éds/hﬁdxemr’ét sdb¢ wolumean thedhottomechamber at

e o? ua?x#l%geg il aqe% F&Ehck ug[{i IZlél%Q%t?o%n Elg)a g{)ﬁ%e time

hour's, m nu ours, prefe

of Emmphrtg(hnﬂéL f$0hd€ ﬂuorﬁﬁfeﬁc@lr&fsﬁ;l‘l ab{hyé toﬁcﬁh@tﬁ’eﬁ afit@e E;é’gmnmg of
hours, such as

tlgpzassay ohe rategf albun;gg clegra,_rpge ij/n'#g} @anrhgmagculq_%@[ léla)ear
@é&?ﬂ){ﬂﬁdgﬁ@@s par g%%%@ rtﬂé"&gartax%% (Egﬂl BT e n)a&lg HeHeRrmined.

ttom can e.g.,
usi ng Adtes ppbpogh axtaasm‘emems are roadteanyt kabpie«bmadmnmlecule
basel i ne neasur rr{EB a fluoresc (t] | abel . is u

FrOBP BEdEHEE EAA B D% S BV R o 6. 19 the fop el along

%9@1%&&& LORARATRL BE 1BBR PXREFIAEEh ASFd@ix@ibM¥Lthe therapeutic agent
| uorescence units. The neasurenent can be qualltatlve

@f qu%raﬁt ot la Kieglls chsumﬁmtéheraﬁr@n)ﬁhﬁt haveénean glanilared using

| at ed f
¥ GelPh{L APhOg gioh Bl 4 bR o ARGk Tb ko
AAK b&lst arH'@rddﬁcéiﬁlﬁWidtlﬂ@mng“pdr@h&ﬂaﬁblﬁ)b@l RS BRIER cells ﬁPBMCS)
units/m in the bottom chanber at the tine of sa

Apifg thg selackrd thergpeudis @gpiido agtivaty the PBMEh ePBMESc,fﬁIa%?BéFt?OH
% n bR REH f7 nglﬂ‘;l ?J blggfgﬁﬁgge\r‘ a & \{uﬁtﬁmoi%n ﬂltgéjgpt uch as by

ear ance can ted
neige @s&lbﬁymb ylsnssty dratierax aﬁﬁbreqentrffegalioﬁaaicﬁi&ﬁeat fovhortuclear

S can b termned.  After appropriate
Sl dire Ritreg ahsaespatiy b @peulRReT BRBPUElAEcells
mmmc99¥ g&cessmvgféleeeéaaﬂeﬁenks ERf platlEneH R4S B RirPd0eMdcgrees

he top I'l's, along medi a contal ni ng
qunloadmrlt@ Qrem!amragtmdlted;mlb thE(gltermtrp hgent irhguestion and PBMCs

e TRERur T 42t Flacbusg 8T wabenERs Al aeisadirng
substance being tested. Thus, for example, when a lymphokine such as an IL-2
mutein is being assayed, the mutein is added at a concentration of 10-500 nM,
generally at a concentration of 25-250 nM, even more preferably at a concentration of
35-100 nM. One of skill in the art can easily determine the appropriate concentration

for use. See, e.g., Damle and Doyle, J. Bacteriol. (1989) 142:2660-2669; Damle et
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the therapeutic agent in question are added, as well
as controls, as detailed below LAK cells are produced

whyooaneiosat i ng peri pheral bl ood nononucl ear ceP¢BUS2005/006942

(PBMCs) using the selected therapeutic agent to

ACLJ YAhRnbh el RBVESS: 1 PBMBand©fin0by ¥ ahit. INCHAR ?@87) 40:519;
i sol ated from whole bl ood usi ng technlques wel

iDantlget &, ¢/, Inguetel 43983) 1d4128¢4-Fi col | - Hypaque denS|ty

gr adi.ent s W& entrlf a erent nononu
el 1T Ml Db OB BROSE ShaPe 3 i iseline
ﬂwaaﬁ&%@tntsmmwﬁ lbe a¢m&wedd! flork mmm%ameﬁﬁmlﬁﬁle time
cycl es of adherence to plastic for, e.g., 45 mn.

Byingetideassesementy oplageled tr@ciswﬁ%wée RIEYEN{ eanehe n,eéfomed t Marious
P
FASFAREH b ROR e I AR AR RO Rl Par B TR etlic

pa¢rits G/ﬁth&?ﬂhpﬁﬂbé tdeaabilipecanget i@sd edneghtivsconftots te)eaiﬁ‘phﬁh,
en a hoki ne such as an I -2 nmutein is bein

gh%egye aea}ég??etgmczém 151?* aﬁa@ae 3% ﬁ‘e&?ﬁlé‘é%%%eﬁf f hca&ﬁes VLS.

8¢ é&gnnmé/lmgmﬁfe%sl B4Rt an@ RARERL Etﬂistl%oggmﬁél@ﬁ{at QMblt

even re preferably at a concentration of 35-1
Omeeased sitgrhbilityn queccammcmlarmwadldopemthmgwﬁ Peotisienal

AR BB B DR o herGhalR S, 2056 st slinytegiiamatntain

gtfadtor fuhctidbIURrro ﬁri’dgzﬁzz)vo]rﬁgdelsﬂ?ﬁerrrﬁaﬂ}ﬁ( andTleey! e,
Int. J . Cancer (1987) 40:519; Dame et al., J

Pratiferation, (as 9@)as MY L2EYAD GG actadyayn paditipn, geitive gontrols can
LOGE e

BEOEFE S SRR NE: MO L BREL Ll B

lirhple) @baﬁbeMaﬁumbﬁmﬂb gart dl§EbP@edt S and assessnents

of | abel ed macronol ecul e present can be perforned,

Var i od'$ @Blneg|28o v thajaethgds offbe preset iygntipn agaised to test

W{E&hﬁé a?&lltsoéﬂcg B ?iﬁ-b%t@ﬁm%éor &)gae%{tqgl@&% 1ty 285 he }%F{L 2

i mproved erability can as negative con
hmltﬁﬂ!; alelkinetvnlaad dbscnbed AattagkelowaiHovewer, the predehemethods are

the tic a ent th ses
%?ﬁ& @Pﬁ?a@?@ztorﬁi 1Ee msaieagy Sp@fgrtffﬁeﬁﬁa%scglhfft??ffﬂ&t iSyph IL-2
%ﬂt@ﬂ& §ar¥ BraderR¥l 'ﬁ%h{ IL NebRARE FrohPiB) §Rtikd t S’uchs%?iants should

commonl y owned, copending U.S. Provisional Application
senindhe Nesired didienicae8tvify ¢féb|e nHivepolypepiiRauciT Hes the

t ei ns .al taln ef fectpr functi.on i %
e Ry RoD R o P Y vAgEREeITFenkile pls the she
RiecRhpchifE Bifb@ s tf@spmﬁh&ceaﬁcdmlhﬁéﬂlmngﬁtsmg thy natwé

addition, positive controls can be used, such .
aebeerfidereheardministerqdde asubige. {Ihatisnthgaagalt |p01YPeptlde will
I
TPAEAEYAng S EIPL G0 e MR RE0L OB, 30
mim&fﬁlmilﬂl\/tenhit@bsﬁﬁlﬁl 03 elck tadivé psltyp&mﬁléawlﬁods a&gmﬁlsble in

such as IL-2 nmutejns for patient tolerability. A

for getermingng whether a variant polypeptide retains the desired biological
activity, and hence serves as a therapeutically active component in the pharmaceutical
composition. Biological activity can be measured using assays specifically designed
for measuring activity of the native polypeptide or protein. Suitable biologically
active muteins of native or naturally occurring IL-2 can be fragments, analogs, and

derivatives of that polypeptide, as defined above.
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nmut ei ns are known and descri bed further bel ow
However, the present nethods are equally applicable to

W@Rdwen9ioks 2 nmut ei ns not specifically descri bedP¢BUS1005/006942

Such I L-2 nmuteins can be derived from |l L-2 obtained

from gy eeRHAE WinSHED s¥Rich@ W FiafR kit ﬂcﬁhﬁ'pﬂdé B be prepared
desired blologlcal activity of the native pol etlop

drontaticns in He goned YA sequsare etseposiths entive @n’p«pcstndegof interest.
t
tle\Jgj e cﬁrflglg m‘tilhaggn%%ea%hlnq Q@(% geggen%ggﬁ?rgp (?r{s%’gee {?JVI@ i(n(r)]vg\]m in the

armaceu I Ca Ion co

tahesmfdr\eeampleymdr ded @assrnraaeldn (11I9$B}3Tﬁ(ﬂmtcme§1mSMbjeeﬁlfar
That is, the variant pal ypepti will serve as

Brilpgy EesMd| amyuaeﬁhlv%cem@@hw Yﬁrkohléurﬁwbﬂr?ﬁé)eﬁch(:é{rzﬂ
GO0 asl ti@Ng) - Ry @4 Rl f kef;et'ﬂi é?%&%@%&%. a)grﬁ ezyﬁsrjﬁ.%ﬁfeasz,

e native pol ypept’i re avai
Sntnbfawk edel €r989hMigeonhe ttening: A dnbanatorpdlaypagColieSpring

ta t he des bi ol ogj cal activity, d henc
S Gty Rarbit B RSt bl Scbfindh 453 ke: and the
PIRHBGREH BRtreif O RRRNES o aBhRbAGe GAHinAsdil E’lﬁﬂsﬁtlﬁl%ﬂs 8t do
nmeasur ed usi ng assays specifically designed

metaftact higlegaal eetiwtyoff theaeolyrepiide obiokeyese pray de fomnd in the model

B Ph{hdtee L8P MGt B prh SeREd Srd s Rt romed.

Real Rgsd., Idhihgiony BLC.Y.e€odertdiat sitatinpions,isdéh asdchanging one
defi ned above. For exanpl e, am no acid sequence

wa GRS wath apﬁ@%mvwfeﬁmﬂlaépr@a@m% nydisarelgrrpd. Examples of
m’lts%%\}a ]UES: Flllbstl uttl%a Pu% %resl%e Biteh f ﬁ t§ %%IQ%, I\/al%:>lle<::>Leu,

na

AN @@ﬁeﬁymg Auent e Pﬁ@&ﬂ&ﬁ&ﬂ“ﬁ' ter ations are
wel | known in the art. See, for exanpl e, \Wal ker and

Gaast IGaiidands as (OI98RNs Tietbh Mdmgtelmhmae ba laere@icheygya residue

I bl i shi
BT opS et o Re AV RAT iRl G, o5 ThSnemplgthe
8hruct(AiotidMrtlaaesshigznaml binkiat shalfes3Beussam B@@iﬁ @b92)
al . (1989) Ml ecular Cloning: A Laboratory Minua

Casner 2 Wlﬁa%&w@%%?r)aﬂctﬂny‘e REAR: Thpz bl éw%méwnunol
\fgfl}é) 11‘%5 15485%1%515 &M Clﬁdé?%léﬁ%ﬁ/ﬁgw %zéc’%gmrﬁioﬁjggﬁgm 1-

ropriate am
suub,s@dﬂnui ety 198tPrda Mol Aahd eet. US408507709a7713¢Kiuyiel 8t al.

T Pl BT e T b
Sequeng @o&ﬂqcég WeiaHfs® reiat |2 g&éfﬁ%ﬂgﬁe oRERerefFOMBEif catlons are

Washi ngt on Conservativ titutions, suc
exadhangi thgt mneirsrononERdd qbowetsshhad@mlh:é ractimatyi. r@a\somsﬂ)}' any

5}}& eqrn% Imea}dg ﬁlgﬁ?/ r@ﬁ ﬁgeégg rvé"rlﬁ%t%:l oy t?iedmﬁgsﬁ%){ f)/l%ce the
@eneAhidof V@ldiﬁ Hdrfe reﬁ%&%ﬁ Hot dedh¥€cothpl@mentary regions

Asnh<=>d n, e Trp i dance as to regions o
theé could @r@w@@ e@*Q@HthmIéT&ﬁ sactate éyegdE Pl aténd rAppligation

Pugilcalfll%n No. 75,444,

Biologically active muteins of IL-2 will generally have at least about 70%,
preferably at least about 80%, more preferably at least about 90% to 95% or more,
and most preferably at least about 98%, 99% or more amino acid sequence identity to
the amino acid sequence of the reference IL-2 polypeptide molecule, such as native

human IL-2, which serves as the basis for comparison. Percent sequence identity is
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substitutions, deletions, or insertions can be found
inthe art. See, for exanple, the structure/function

wo edoandienshi ps and/ or bi ndi ng studi es di scusseRCT/IIS2005/006942

Bazan (1992) Science 257:410-412; MKay (1992) Science

Aotbirfiihéd udingziee SthitB!WattA2Hon J1BEN@arch BOLRhm using an affine
17:481-486; Buchli and G ardelli (1993) Arch. Bi ochem

Bepptayeh wih7:2an open paslty obil? prrsa gap %tenS(oxmyltw% BLOSUM

%‘g’%fﬁﬁ? dT%}%}ﬁlgP %Aglg‘ég% %5?013 élge'anjé &l t%u% is %uglltdg %rmth

@ﬁd IRiteendd; 433-4D8 Mah. AOBBL T 482-481 A(azahaﬂhsaypfortehanple
-2 pol ypeptide_ of interest, nodificatjons are nmade

@tféﬁﬁ BYHSHTCMAE &i19 45 AR Ffibresiduph as ygas hio uispidues, such as 6-
36! ésvfegvyas SGRQ’ FQUS ¥ 13 QrB{“ el @tafng{bsacﬁ'@fé@ldhg the DNA

encodi ng the variant’ pol ypeptide must not place the
sequenkgh aespeatto pptadalrdighmamenfawd aprigf mndabéqylemels [theot

create conpl eneptar ons t.hat coul d
ST SRRRCCH Pt antaS e B o Eieh Rl ieRS sarag pumber of
Rubhd §ad4, @8diNenal dmiddtdoid Bispluegbcddidivd %H?\éa%lcmé&@h&swi‘ﬂ{

IL-2 Wi ll general ly have at |east about
pesppeirtathoyrefarence agtinagrad seaRonge. ridie eopt gfous afmnyenaused for

lcglgl?%ns ?ﬂg ttheg:%g//erérbzg& ’1/%(9 5eifRL Encaenvglllrﬁgglugg elf e?sg 28 antlguous

out nnre

iaggd hdiy rdstduefienna mmeaxa d0,SEQUEnee: Mhinb laeldrresﬁwe@n C®rrections
| L-2 pol ypeptide nol ecul e, such as native human |L-2,
Pl eV w@eéltlas%@%ats%ﬂ@ CPBICT AP 7SI AtsrFubIDER QI OF gaps can be

%%QEEE\%?&]% Wit%%ah%@ﬁ{o% égﬂ s%glqh Y oﬁamtlﬂ €A blOlO 1call active

terman honol ogy se€éarch a gorlt m US| Mt
arhﬁame)f ganptlseaﬁr -2 Ipolyiptptide fapte@penaydiffet frgmathe ithl\wm)l;epeptlde

xten enal of U rix o
s Tt SIS RO A 38 fevbts BT B Ao b1 lep e gty as 4,
§”2t&e@e§1\&ﬁ$1§65@@resmx\é Appl . Math. (1981) 2:482-489.
A’ vari ant may, for exanple, differ by as fewas 1 to

15 aniThe paedist ahemiagligisuctins of epolypetidedatidglbs abtizsy depends

such as 6- .10 as,few.as, 5 .as _few as 3, 2, 0Or eve
P Rener oioad At EP ey B et oD peatipn fre sPesctif e
ahdlgnn® Atpadicul o Bpepiicathfb S CEIMARE 8San 4diEc 6PPAsiAAUST in
segnent of the variant am no acid sequence may have

gelral dpin.n Ahiseeh prepaiiions thetiresin theigbialegieal aghinityovhen rlaced in
tsgﬁ'%tﬁéj s&lgmféﬁ £ LGSR0 - €] fuled &%9 488 m)ﬁ B%}goqg[g g)%hes

e reference am no aci seque

$agime NL-2sedity as usdheedin. sBurthes, thhpnnhef}&rrmns acid¥ed@nce of the
acid sequence will incl gé]le at | east. 20 conti.guous

BRIMREPALS B2y REfeamREcdnglGryp ifrbion gsing Gusa goighes glygosylation)
ALY RS k%;pﬁ&ﬁérﬁé@%nol@ﬂés%&ﬁ NEpillQ ghéﬁmgf%n&%tyl %?(ﬂltp's b¥d the

assocl at e conservative residu titutions or
di&ps lioany deo h@d@n@m lSmcmwmmwmthrsaMandi@g)Cestemrashects of

2udP zrtdgtrrtleﬂatlon are accor% ﬁsehled){hrough post-translational processing systems of
the producing host; other such modifications may be introduced in vitro. In any
event, such modifications are included in the definition of an IL-2 polypeptide used
herein so long as the IL-2 activity of the polypeptide is not destroyed. It is expected
that such modifications may quantitatively or qualitatively affect the activity, either
by enhancing or diminishing the activity of the polypeptide, in the various assays.

Further, individual amino acid residues in the chain may be modified by oxidation,
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variant of a native IL-2 polypeptide of interest may
differ fromthe native pol ypeptide by as few as 1-15

wapiosormssd ds, as few as 1-10, such as 6-10, asPEBUSHSS/006942

5, as fewas 4, 3, 2, or even 1 am no aci d residue.

TORICHSE O HehcE bama@@au&lt BCthe ﬁaawfsptajer}ﬁw&ea&a\@@ 6 8Yta g
I L-2 act|V|ty depends on a nunber of factors.

ifieaments [that spfRIRECHYIAY - cadbakipratighoibpsdanat d|9$tEQ§’e€r¢th1tY1 de het
icul V. b bt ai. ned as

TR e poBpBRidelsEilciFs ROMRE AL AR B8 pobb &iHRE g ffrest

ps egdratdions that retain their biol ogl cal activity

when pl aced in suitable environmental conditions are

i ncl uJéla artpreHecsHwpsiaTial gHidgrcegradiBptherisraialemand use of
g yggﬁtﬁdé Afiak§ eth ?I%Egﬂn{(;% thEW D teink, BneRF ISR tmd’pgan readily

sequence of ypeptide may be augnente
deteinzae ivdach mndnﬁsamgxsw gwrnamm: ptot@s n(lgbqtiximylaann@m)xd or

ot her . suppl enent ar s such as
bt R R B T s T TEF HReacs petelpitiiuy agive
AVAPBREnE df PYhHRAL AR &)EhpWsﬁllan %@é‘cﬁ'ﬁaﬁé Aefhod 6 thipPesent
aspects of such augnmentation are acconplished through

posntier.ans| at i onal processing systems of the producing

h.OSt %,tfﬁ ) rﬁHt%Hlsrf?rd sfellg ﬁ} 'rgcglﬁ?c{m&f the r'eglet E an/%rcl:t?crrui&%%be from

vitro. n an catl

lafly sdi@ce] ®lii prictdrany afe rﬁdfbdl&n&t@qirymﬁ I 39 “bES:@ﬁhbhﬁhSImZ” or
so long as the IL-2 activity of the pol ypeptide is not
%WBV@Ht -2 m%e‘éxﬁééﬁeé@)edtlﬁfﬂle%lﬂeﬁ Hroanpnttherpefibathay

e| . Egéﬂraf)%tﬂlcylg 1¥,al°«3.rctlgi't‘§1 dd tvle\é it%n@é lfLe%tan& ﬁﬁt tﬂe\éﬁ F%Pﬁred by

y enhanci ng or mn| Ing t eact|V|tyo
p@]:lo;tﬂnéi]mnt BAA icchnigeesvasrdesudbed stoagrsampftel byl ganjguchi et al. (1983)

a0 s ATk AR Bk (SR NRTsE Aot Serrin TH0 P23 on
%ﬁrtatvcﬁltan; afdrem IL%@ deQi8ibBO by RERle A8/ I(@mgsa@h&amdmts@ 1433,

obtai n ragmsnts that retain acti vi ty
& g@rreaah A genhendinoion dhe Iles tr @igstawt is ¢longd diad then exmmé in

ti.de sequ e fromthe definition o
Sy BN Rs FRAEPREE HOTuLARHET dhRhoyRBeiym Sifesses the
BoreMindese sRstaRt thall-gwhdaincRderegprsiog cbﬂtﬁtlons Processes for
preparati on and use_ of pol ypeptide variants. In

BFEYaL; IngvesHeg, disrpptifig ef eidfacngtheflL Adrom cells ag substantially
gg«{aﬁg@@m Iy g Int RioBoEédd A1 hg@ggﬁﬁ’ 468132,

rotein ﬁuél eotide or am no acéii vence’w
Mé®917l901 4,748,934;142580, 18Tal, 573, 798114, A48 23 4f antd 41981,843.a

t her apeuti cal | ve co n of a pharnmac

conposit FWHJ%%?ﬁﬁni e "}‘i’oﬁe)“é ORfRn PRI €l r‘f%e’hcat‘on No. EP
n@y @B (Which ARBlobds dheBH )8 §fﬂ‘he o liGink Alt&6oTh Wzﬁm% acid

t he present | nventi on may from any source, but

pe@icaccadi natuaky sevomy Hanit Aynzﬁtodiioé@t Trgi21" toeRNGiDI ; ;1868 to
lS%fS% or%laSS, Cys105 to Ser105 or Alal05; Cys125 to Ser125 or Alal25; deletion
of all residues following Arg 120; and the Met-1 forms thereof); and the recombinant
IL-2 muteins described in European Patent Application No. 83306221.9, filed
October 13, 1983 (published May 30, 1984 under Publication No. EP 109,748), which
is the equivalent to Belgian Patent No. 893,016, and commonly owned U.S. Patent

No. 4,518,584 (which disclose recombinant human IL-2 mutein wherein the cysteine

at position 125, numbered in accordance with native human IL-2, is deleted or
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"reconbinant IL-2 nutein” is intended interleukin-2 or
vari ant thereof that has conparabl e bi ol ogica

W@edsw9ye t o nati ve- sequence | L-2 and t hat hasP@BES2005/006942

prepared by reconbi nant DNA techni ques as descri bed,

rQ81a &NV RoutrdYanlRB1014€ Rian @A sell25-1( 19834 dbRLIMAS 1-ser125-11-2).
3 2:305-310 and Devos (1983) Nucleic Acids Research

Bee 4o &3@@6@ Naydt72RiSsh & high disclosesthe folpvarg Hedanitbing:

Jlnl8 53 22 R ol PRARUEE 2 S s o vattoe 2

GkO0ga@la0ns Imeaeseaq@r @1§$@ﬂsdrmimfdfe%m¢%1ém@ ani2s A8s-alal
referablgia m croorgani sm_ The host or gani sm

alad P ek 35 {ld, desrdplyralfdheerts hrddigealad val 108 1R-Zrdeeplal
uaAeY . fﬁi% ‘i’égr g é‘rgf‘ﬁést LhBPS1a1 B% QG855 RS cheslaElhgd@F'b%z alal04

harves or extractil ng
crrerz desaslel sedgﬁltoamnamkrlaramersrmzr @mhlalndesfpmz exramnhmzs IL-2,
604, 377. 4,738

No
Hestly] Fppror ATBa hsaish obpiosyaB s kb3 Tl 2y des slgh des
GesHRB R41D4 P2 5AXDTREESIaPed-brod dEyE&B R$10% - <2 . fles-alal

ur opean Patent (EP) Publication No. EP 136, 489
dlies: pt@s@s tkﬁﬁeilair04radﬁrlé5 o2t Hes-4lol dwm@ deg-thed salil 4 seri 25 IL- 2,

A BT g et T 2o 947 g3 o e aly g 2s 1.
Al a&Balay&d-$52 des- ﬁﬁB liebspt a4 OR129U sk Zﬁsh@al%ﬁl 3 &s-thr3

AIaI25 deletion of all residues follow n

angseralalf 1h-2 deselal Hesrro? yles-thidl desheerd él@g%ﬁlﬁh?rﬁt I1}-2.-des-

S ESS s s UL P8R 253] 2 o CRRY SRR 3 des
5684 alirddLL - B\do$-a b tdeoprdaies &3 1698&48')1110’4531&195 -2t &s-alal

equi val ent to, Bel gi an Patent No. and co
@\ﬁﬁawweethlﬁai%ﬁ@r%r\fr&s sgrogyal@s 5@42% %ﬂcﬁesml%lcries@@ 03 des-thrs

rdeg.eém'deégérs farrm-am 1 geé‘}lEFH& ,Wg%sg rma SYShEL. s %%04

position ere I n accor dance mnt native
lalx125 TLS, ded- &laledesepméplleadeﬁi dbsyscad den:rsterrﬁkralam smlzfclldz des-

[ 25-1L- 2; d | | L-
S Geves? dtcbrdanre lesss o oM 2ien e) SSagt - des-
s@rl4| dé‘é\ﬂs@rg Vabr04 AAUDSITNS), gad- ﬁllapﬂessﬁrrob%és tHe3 %es-?ér@'d%serS des-
- alal&4 alal25 IL-2, vallO4 serl 25 IL-2, val

|ser62a’1a1@a.arms L4, ges-alnl des-pred das-gir3 desasanl dsmdrisesr @r@ ala104

- al al al A es alal alal,™ al a | Ls
JE2 Bparal Ry B2l Pya U584 A BB iR s Bl 115 112, des-
des-dkprovddsl i ddsalerBddslsed, ded8sroalatl04des28MR2, abahief des-
serl 25 I L-2, des-alal des-pro2 alal™ IL-2, des-al a

e %%dlzr%qle&tse&* %ﬁsaﬂeiﬁquS’éﬁlzﬁ vaidd. Iht Zjandides-plab Qeararoﬁcdsrs thr3
JELNS 543 dpbsds dlesed é@ggg%ﬁa@ %243l s d#aé%p 23081 s Gwhich

alh ﬁlc@és ﬁle rIL-Z&nhtIenQdesdﬂﬁl—yall Aderided2phoRan €s-2t hy Beldbhath©bther
L-2, des-alal des-pro2 des-thr3 alal 04 alal25 IL-2,
dbZ BP&INSYes- pro2 des-thr3 val | 04 serl 25 IL-2,

Also see European Patent Publication No. EP 200,280 (published December
10, 1986), which discloses recombinant [L.-2 muteins wherein the methionine at
position 104 has been replaced by a conservative amino acid. Examples include the
following muteins: ser4 des-ser5 alal04 IL-2; des-alal des-pro2 des-thr3 des-ser4 des-
ser5 alal04 alal25 IL-2; des-alal des-pro2 des-thr3 des-ser4 des-ser5 glu104 ser125
1L-2; des-alal des-pro2 des-thr3 des-ser4 des-ser5 glu104 IL-2; des-alal des-pro2 des-
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des-al al des-pro2 des-thr3 vall O IL-2, des-alal
des-pro2 des-thr3 vallO alal25 IL- 2, des-ala

wale®sp9102 des-t hr3 des-ser4 al al 04 serl 25 | L- 2PCT/US2005/006942

des-al al des-pro2 des-thr3 des-ser4 alal 04 IL-2,
%@ d%L @érmi%s%sas %1@%141&5 3LQeﬁesseﬁﬁl4de§Jp%2 84. tﬁbadie%%em des-

2, desal al - pro2 des- thr3 des-ser4 vail
seﬁldzsrserl@ apal0d @laléﬁ al-2¢des- %iﬂIOES@e@Z d¢$rt13r3ck®§§er44desablt5®lbs-

Ig?rgl%%ﬁig.; %85 glagﬁ]egrpr@ ges thrgcrieg; sde? %essgsreﬁei €S- 5581':6 alal104 ser125
IED; g6y- ﬁapdﬁlpr@ﬂd&eﬂﬂ@eslderlﬂdescb%ﬁ @és%ler@giﬁl(m #2125 I1L-2; des-
des-thr3 des-ser4 des-ser5 alal 04 IL- des- al al

alad des-prp2 desthrp des-srad dewpeas desssese gh14f 51@4%1 dgsamal des-pro2
|
U 350l 05 L 0 o Ao 2518 5oy

PasHaeiod Nk [EP1I04,d17-aRd T PatdraNod 8590002, valdsh tisedse
desser4 des-ser5 v IIO4 al al 25 | L-2,. des IaI des- prq2
48glyees éﬁ%ﬁ%ﬂ%}% 2 suleps beagag §{é‘F‘BleeW%?9éaP alpeahlzsmp jas the N-

‘f?’?ﬁ i@l %lmlq(?&nﬁ) 5§%ug§5f’n fnl rn§t1@ee§10§€ﬁl% s oéylgt%é hafaR 1L-2
alalO4 1L-2

, des-al al des-pro2 des-thr3 des-ser
cath-the ilﬁti@lesethlenﬁleallehttedmdsm poling 1sxhe tetwahiakl ammo acid; and
des s-thr3 r4 des- ser s-ser6, vall &4
S B O 18 B T B A B SR du ] erinan
d@e&@h@ﬁﬁaéaﬂ@gr&ﬁé@mv@&c@&s IL-2, and des-al al des-pro2
des-thr3 des-ser4 des-ser5 des-ser6 vall ™ alal25 |L-2

) and Qhg. ILEamstrnsNgelude Bioge diadogadtin 3O gOVI &8 Ebstiutions of
Itl% %Spgtlstjétg ﬁgpo%ﬁﬁ émaiolaxﬂé@hljsn?lﬁ? bk Fgfexj!l tﬁéjgs%%] Bﬂeza’t Hgssltion 88

r

Rateatinbiey biyek] arisdleucite o2 g&&&n{rﬁ@bbbﬁﬂ*@d 25’®Qﬂmbﬁ¢’me or
10, 1986),. which di scl oses recanbi na

whlstasmig aﬂﬁ‘é HEEITBATIFHEY 88V SIS ﬁcthr fﬁ%\@gb é@”ﬂnty L2
W&%Fﬂff?g{p@é@s?dowgaﬁr&ﬁtekéf ‘?r&:f‘ Qec%ﬁﬂogs m']:s?fégrgf%'n@fto N16 Zi_:ells and

i nclude the oW n nute ser4d
Ird:duz;ad tleg-tatiailty; dhfsmptem% chlsaﬂaosbth nBUcEeBatemrMo dex8d109

sg%lpan%%éargllgllfr@%b Pgﬁel%%l é@wtg g?ap negor %ggtltml%ﬂs of phenylalanine
‘1?569%&12423'@% 1), dﬁﬁcﬁ X1l #l BStuS&T SinGink It@&lellﬁ%rﬁ?f&my IL-2

des-al al . des-pro2 desthr3 des-ser4 des-ser5 :
abcab®B wheen zomuétgd & nativgdb-Jowbite theitaimng thpeabi kstezrtd stimulate

| 04 | 25 lL- - al.al -
TR Ehimss U506 lns Rieilogty B BlERub i Pup R 6 T30
Qﬂ&'r%ﬂiair dIREnPk Q&uahegrdcbu&ng Q}?—Eﬁ(?} &qt@fe SCh&IV@EE-B®here D is
al al serl 25 I L-2; des-al al ro2 des-thr3

@é@ar%mddé}swéwed sgleygine glyeiny %é?‘l‘@é anq () is ypdig) lgncine or

e 02 1 A ol na s b b OO, ¢
@65049@8 (@irtekohdaigab 2% iﬁﬂst 20 arbae aalds@f Bu2pwhrh chatagistthe entire
Pat ent No

bl U S )
Pulm%cfgtfé?ﬂ]mpé H%%% %&Kaﬁgﬁyé’ei thedfedrasentan ad.pmutant
%%mle @Eazrmn@o B AT AR ol MR IREE I W ATBE/DA R (B shRitbR S f

Nt er m nal
aspartic acid at position 20 with lysine).

Additional examples of IL-2 muteins with predicted reduced toxicity are
disclosed in U.S. Provisional Application Serial No. 60/550,868, filed March 5, 2004.
These muteins comprise the amino acid sequence of mature human IL-2 with a serine

substituted for cysteine at position 125 of the mature human IL-2 sequence and at
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amno acid as found in the native nol ecul e; an
ungl ycosyl ated human IL-2 with the initial nethionine

waledoshedseuch that proline is the N-term nal aP@TUS2005/006942

acid; and an unglycosylated human IL-2 with an al ani ne

ﬂé&§tﬁfde%@dh@hﬂ‘l%ﬁinb eid Nt ohalithTB Y maiurehudng IPLP5dddence
am no acids. G her IL-2 nmuteins include those

guacthatshel lnwtﬁlwyasgtgﬁ édiorgng Sntssenal gharasterigics: lr)enamta}ns or
%%Pa%rcésggrghf’e}atﬁ)% Rl?al%ﬂle‘?”(lgg) %El?s{ﬁ laﬁid g) 1n81.[ices ?1 gs!ela?ével of

ara

pfo- irﬁ‘ﬁhﬁlbmd)ﬂy&,ytc(hindﬂted@tluh amme ce‘ils a@sdnhpamdsd &ﬁthstrhllar
| euci ne. or %H at am reportedly
&

§@|0@%tt9f\ﬂ@s Yoty 2f5§rhuma@HLa?f @r. <Fﬂ?t5§ humap ILe’c@rpﬁea pemparable
o e? XA eSsRHoY 1h8bME eﬁ%g&lm{sn%ggdﬁﬁlohalrsﬁﬁﬁ%tﬂfﬁs s&ectﬁd from

erence to NK cells and reduced toxicit
thet gows calisstihg 96 U7 ANTTD ST PAtIESE, KA, K12, A0R,APS, K9V Kow,

ROV POR BN BT oR uRES LR 0306 oo, gt

K%zw K32k T3 P3mlmRepbu$>lﬁ34rrepwqdymd¢m K9St hessm,

%h affinity [L- recept or ‘when’ compared to native

KBS, WP Pek nK%u-’PTnhq?@At heoRbl 3¢k, \.308, k3G(mli34te LBAK L36K,

bt SabRR TR BOPSater e il B GeRam e, R8s
na0Dg ahd)@ D084 DL, SeBNSROE, PR2RAIATE Py 2Ka3r

El‘lfﬂ& Wé‘ﬂ dimlfgﬁﬁh]é‘[ EQHR E@%(T’ﬁézya@ﬁ@ KO#RJLOAG,dr64L, K64Q,
RN DI E, bﬁ%}f @65@96%6%%&??&8&8 IN! P65Q, P65R,

nt ef nat’i onal I catlon
PG5S rRESHO RS VigP SOV 1 IS Y, LGS A, BOGRHGTA, AG2ASLTIN,|ILT, F7SS,

PRSP SERE. BB HENCRoRE TP e FrdY. L see gl Loagsox.

30Nt BROR f1o80m, eRoVhERdW: R3®Y, RPE, R&RKI #818/ ROIM, RSIN, R8IP,
di sci osed in WD 00/ 04048 (substitution of aspartic

K'Y, BB4ROSI AT, HIBERONABHhNBYEI ie)A, VItV OodalV %éKavpl @sVIIN,

So1th oA 0 6 ST S L oAU e, PO M TS,
6@0@6%@63@ Eidad Wa7eh) Y307R 0940711 helsg Qi 67RSY 107T, E116G,

rise the amino acid sequence of mature human |L-2
W 1tnlEQaTé%}S ﬁé2§Gb@13§IuQ®oQ?2ﬁV cherethgamano #ad rasidya pesion is

ce I
T T S
bonbadinidnts? {eegmarees cughist tatantihe acit sejuendast hirare human TL-2
fol | ow ng functl onafl%char acteristics: rﬁ] mai nt ai ns or

SthARAET R BIOSF R PORYSERNSALPAFEPD k7Y PEihe makgre bgmag [L-2
@&ﬁl éée érf?ldiﬂ §t d"‘heda%eftl%ﬁ%eﬂmh@\!{ah s@bstiftRn! witH dﬁlmﬁ&ﬁ}’e human

I ne uctl on NK cell's; as conpare
éle slealnermcrsunhtthatfthdemtam hWhesb sapi 2&3t1huaimhathhteﬂstms In some

R i S SRS A S BB SRS 80 )
T9heqtyBdTIRORBL, K9A, K9D, K9R, K9S, K9V, KOW, T10K, T10N, Q11A,
Q11R, QI1T, E15A, H16D, HIGE, L19D, L19E, D20E, 124L, K32A, K32W, N33E,
P34E, P34R, P34S, P34T, P34V, K35D, K351, K35L, K35M, K35N, K35P, K35Q,
K35T, L36A, L36D, L36E, L36F, L36G, L36H, L36I, L36K, L36M, L36N, L36P,
L36R, L36S, L36W, L36Y, R38D, R38G, R38N, R38P, R38S, L40D, L40G, L40N,

L40S, T41E, T41G, F42A, F42E, F42R, F42T, F42V, K43H, F44K, M461, E61K,
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the group consisting of T7A, T7D, T7R, K8L, K9A, KOD,
KOR, K9S, K9V, KOW TIOK TION, QUA, Q IR Q IT,

wEis0oiie D, H1G6E, L19D, L19E, D20E, |24L, K32ECT/KSVY¥/006942

N33E, P34E, P34R, P34S, P34T, P34V, K35D, K35l, KB35L,

K8 oM EKBRNZ6S 982 YKREAD, K85, KRB A 6413 KIB4AQL RBER, B&AY., P65SE,
L36G_ L36H, L361, L36K, Lsg% L36N, L36P, L36R L368S,
POBWPO0 G5 R0 SRR, IFEGPORBEROSNRPEPN, ROTS POSS0R0S T, AOGY .

430 PhAES s ForTEdR, Haten RE £ ERRE 1R o

KG49KN, HRGR,G1 7 ¥BAH79SKEHQY , K8UIR, L 065 DSOEOLIOK , PROKN, LBORJ, 80T,

PRV L8 S et GRAK. RAEE: R RS IR RBLT. bk se71,
KEBD, NEZRVW KT Hro1 ATARMD, NAAN, Vid{ By o 16 9@ 1NTARS ., NFfVy,
L8OE, L8OF, L80G L80K, 'L8ON, L80OR L80T, L8OV, L80

L&Y, LREIEV4REDKY, R94Y, ERELNEISRB BRSMRI1P2S, BTV, BBARG,

o, VBV, b, Va8 v LA ey )i 161 KB 25s.

E921E, Gl an81PRBY; WHerMhe Mt aci dAdiiie pdsifidiths rdfAlveso
Y1070, Y107Q VYIO7R Y107T, E 116G N 19Q T123S,

mapBeingwi2ke magyie hamawl:-2 windreaqit seqanafo laeltemptés due
Plﬁ_ﬁé&ﬂn%ﬂts' ﬁlegeﬁgﬁ{ein\éeto& rigéj{f;%%g‘{iﬁcgac% ﬁ%@%m%%ﬁug%%nan IL-2

am nb acid sequence. er e I ments, these
mitheit feastaomeddisiondlaeniasrhdio s@stichtHa G et the@hat i@t Hifen 11-2
human 1L-2 with an al anine substituted for cystei ne at
FROSFRGEGHCR Bt Hie Heindgs {feae Fﬂ%fvnft@nz?%@a%fé%@%anfa sgfne

LgBsdinfene, Addlliionalsubdiiionas Egeéé’cﬁﬁBﬁttHé %l‘h%'ﬂp Whdiifg of
the mature human 1L-2 sequence such that e mutein
ha4, ThesE7R AL, fKMet KD AKIR IR A BV, i SAWeE 1 0K il KIONE)11A,

PRRR ORED gty MRS FisEnE Mop- 8%, Do, MR8 R5xGanaae,
K94k, HSAR, PKESS, P39 VP34BW 35D, @%51 LY, KASM A S, B3P, 85Q,
| T, E1I5A, H16D, H16E, L19D, L19E, DZOE, |24L, K32A

K32WLIgBH, 36P34B0EPBHIK, LPEWSL3H3AT30LHZK, LREED LIKBEL36P,

F3RE LS Ee oo e, KRR RSy fspoRes 130p: LG son.

L3683, T80 W 1 G3BMA, RIABD, FREGG42R3IBNV, R3BA, FRIBRSMAGAHS 1K,
L40G L40ON, L40S, T41E, T41G F42A, F42E, F42R F42T,
FADV, ERURE6TT KR YNKETD, K6AR etk 1 KOAQ6 KPAR RGP, POSE,

SR SRt 8 oMl ROt 3

P65SW, PPHBM, 0RGIWWOFPBSM, ILR6A L7TRBEE72 EGTAS, E72% HITR N 79M,
o, GRS TRy, A AN Bl 08, 608 o
L80V, L80W, L8OY, R81E, R81K, R81L, R81M, R81IN, R81P, R81T, D84R, S87T,
N88D, N88H, N88T, VI1A, V91D, VI1E, VI1F, VI1G, VIIN, VI1Q, VO1W,
L94A, 1941, L94T, 194V, 1L94Y, E95D, E95G, E95M, T102S, T102V, M104G,
E106K, Y107H, Y107K, Y107L, Y107Q, Y107R, Y107T, E116G, N119Q, T123S,
T123C, Q1261, and Q126V; where the amino acid residue position is relative to
numbering of the mature human IL-2 amino acid sequence. Additional muteins
disclosed in U.S. Provisional Application Serial No. 60/550,868 include the foregoing
identified muteins, with the exception of having the initial alanine residue at position

1 of the mature human IL-2 sequence deleted.
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L80V, L80W L80Y, R81E, R81K, R81L, R81M R81N, R81P,
R81T, D84R, S87T, N88D, N88H, N88T, V91A, V91D, VI1E,

wOoME0919Sd G VIOIN, VO1Q VI1IW L94A, L9441, LI4ACT/LS2005/006942

L94Y, E95D, EO95G E95M T102S, T102V, ML04G E106K,
Y107HTh¥ 10 AKnutéOfky al¥d B & 112 Cﬂsﬁ%n Xrl&zﬂ_uga{%]c%%nsmg IL-2
N119Q T123S, T1_23 Q1261 , and Ql26V; Wwhere the am no
élm'edl tg es¢coe ppcnsmtqr oﬂvalgltlweiomuget@d topolypioting aQa wfatetheluble
SR AEHTE B B R o TS b LS EPh e
ﬂmem ffitddh céﬂibélfu@e&wmimdnlal%n\imtdﬂ aftklbufas fra@ient using
addi tional am no acid substitution within the mature

metiads kpown de figarcscas WEhO Vg5 8) hAltamatyely Hhe Tl-Berwtein can be

i |

FRer skl & RO BEEE bPboiganyiee BRTRBIRBINIRAL fad
@O%k%thﬂgtedfpof&?)lkr whéidin the RomkBhlymkPA, unl&ﬂﬁntdﬁ&ﬂpl r HBSituted at
KoV, K9 Tl ON, I A I R T, El 5A )
AreEnd ¥ Xt\é gn ajk yé Broup f@%%mi;wﬂmub%%@ﬁ% urpg\ethggdsgnown in

RAR (SES4ARY e ﬁgb% 3 %atedt Y. 4, ¥ Rh6, 530k ,348301, 4, 453020 ).
K35N, ~ K35P, Q K35T, L36A, ‘L36D, 'L36E, L36F, LSGG,
L36H, Th8®kgschi364ay rn@ﬁMls dr@elsh useddlHor teSiHiR oth@ﬁtﬁﬁrapaﬁWagents

L36Y 8D, R38 R38N, R3 40D

Eﬁ%‘és Oﬁi“fé"mﬁ“ﬁ‘ﬁ? CrgpguIK agﬁﬂ%é”&iﬁ%‘“ X‘?Phot‘lﬂ% “t‘?{ﬂ% ﬁ's well as
dfnof s an& el nffddMie deBtherbpeliic %. SteH BrentbElude,
K64G K64L, K64Q K64R, P65D, P65E, P65F, P65G P65H,
PéBout BEKioPEBErleuREBNNCgBR ILPEER 2, HeSS{L-#E5T), IPe\and

ETNG T e

@QE mut&a&3hetBOHKGM-8 SNandLBﬁ)xFélnsL(&QTM CSBMumbBadttodiSYtors,
R81E R81K R81L, R81M R81N, R81P, R81T, DB4R,. S87T,
RIS andgigNt-B\pod mutsjos of theas rpoleqples: antyygargliogpge N

e N e TR

Y$03dle,and LODRIne Wby sid¢ AT Mutdhs dﬁ@ﬁsel\holkﬁ(@;s M@ BGBjous
T123C, QL261, and QL26V; where the am no acid residue
b‘BgﬁuPP@ﬁ”}Ss relative to nunberi ng of the mature hunman
IL-2 amino acid sequence. Additional nuteins disclosed
in US. Provisional Application Serial No. 60/550, 868
i ncl udH. t hdixperisgwitalg | dentified nuteins, with the

excep n of havi he l itial ne_residue,.at

post ¢ st Sl oA of Bl ey oA L Falsfle P hresen
delcatios. TH@e)lahIp?esfﬁﬂé effredyr iBLG&AItIDE pAipobds-oaly, Uhd are rdk
conj egate conpri si Og IL-2 fused to a second protein or
w@@q A Initihajserpstod dhe Ressst ipyewiona agy way.

wat er 'E%R)lrtl'é k?llase 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.

Materials and Methods

A. Media and Reagents:
- PBS (without Ca/Mg), ice cold;
- Medium 200 (Cascade Biologics, Portland, OR);
- Medium 200PRF (Cascade Biologics, Portland, OR);
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pol ymer to reduce dosing frequencies or to inprove
IL-2 tolerability. For exanple, the IL-2 nutein can be

wo e@edowss human al bumi n or an al bum n fragnent PABUS05/006942

nmet hods known in the art (see WO 01/79258).

Al t er ng8G8eLYw $ei@in IGrowtHSildné@ (503, a&&rﬁibwgics, Portland,

conjugated to polyproline or po Iyethylene gl ycol

o ota) peitesniagtebng OF g}@wémﬁwﬁ% @dhp@mpdﬁr@ent edibm were: fetal
o ns at _one. end

\Emg\?ﬁg géﬁé{ﬁe E/oI \7Q7vl'h lji%%%h' 0 %eldpp%\tnll ShHJJ'?r?I D re}:gl}}%l growtl %8tor 10

Hg/ntl ghmmhqﬂserhqmmwm ficke, B0 fig/fsaesicifibrolxa rgﬁiveth thétsy, 3

Pat ent Nos 4,766, 106, 5, 206 344, and 4, 894, 226). The

pe/ad@nd hepaly 1Awelpds are al so useful for testing

ot her r I t

mmnoy By e oS aarbRlodl: Poffnd ORF fralcongentration in

nmmlahettsnechemvwhtauaesl lioaal/md Pemiicihisn &in d0G prgi/hﬂ Strep@oyicen sulfate,

g /ralpg %‘ g {Hrs. Such agents include, w thout
HEoH ¢FEKns, including TL-1, IL-2, IL-3,
| |— 4, _frkymin ('0'—251/2) /EEI@'TMG) @‘VJ)%Cé?ﬂgrB fﬁ&ﬁd&@'\ﬁ&)u' es,

|nterferons such imted to 'FN-Q, IFN—b

| FN- thT{éLaPmmen ﬁ%Omg)e(S?ma, SG\IAO@SFNHM mut ei ns gf )
GVt CSF, TNE- TNF-
and it ST RE% WBRLET o QBH aITCHER G5 sleadtie 2

asthpleediiesiuncy0rl. osporin A, cycl ophosphani de, m tonycin
C, FKO973, nonocrotaline pyrrole and cytosine

ar abi nHé‘PH’é £5h geriin (Sereé 25T Lifh ddengep| Qesantde, Gind
variou doldh Experl nment al Bel ow are
By o¥ speci Pﬂﬁ S do O}GI

exanples I cenb ments for carrying out the
present i nR®MI @henolReddreaypl es..are..offered. for........... 426.5 ml
illustrativye pur oses onl and are not intended to

limt the §@8&Q REgE Ntk Tnvention-incany -way. e S0 ml
Efforts halb@n/ﬁﬁr@ﬁ(ﬁ%@@oé ReMllpure accuracy with respect s
to nunbers used (e.g., anbunts, tenperatures, etc.),

but sone eiﬁaﬁ&(&MabCEQ6denml)dev1 ati.on..shoul.d,..of.....12.5 ml

course, al.| owe t.erd d Methods A Medi a

and Reagen{“sglutam"ﬁ%éﬂp\%f %i,jw@?) jrce Cof N CRRTIREPRIE R 5 ml
Medi um 200 rﬁﬁg@&&@s@pgnﬂm&m 0. ?9@1&%1 ...... p.o Medium o ml
200PRF (Cascade Biologies, Portland, OR);- LSGS: Low

Ser um G owStorSusgiacipeatt WEBXpt 4°CCas cade Bi ol ogi es,
Port 1 and. Slaw L8l SAG60L IR, FRISEL hISUSRIPARERE ©

- RPMI: ice cold, serum-free;

-PBS/EDTA: 5.7 ml 0.5 M EDTA added to 500 ml PBS (without Ca/Mg),
final pH 7.2;

- Trypan blue stain (Invitrogen Life Technologies, Carlsbad, CA, or equivalent
0.4% solution);

- 10% saponin stock: 2.5 g saponin in 25 ml PBS, stored at 4 °C;

- Complete Medium 200:

Medium 200 / Medium 200PRF .....oooiiiiiiieeeeeeeeieinannn.500 ml
PSA SOIULION .ot T md
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bovi ne serum 2% v/v; hydrocortisone, 1 ng/m; human
epi dermal growth factor, 10 ng/m; hunman epi der nmal

w@emdbiosact or, 10 ng/ m; basic fibroblast grortTus2005/006942

factor, 3 ng/m and heparin, 10 ng/m; - PSA solution
gCascadg (Rilwkogi es, Portland, OR): final concentration
in conplete nedium contained 100 U Penicillin G

100 miiLhY ES{Hepwes Mpebical M aimEadothglnl Oelty waje abtained from
An‘phot(ﬁgéaﬁ' n B, - Trypsin (0.25% / EDTA (0.1%

(Cell gro, rndon, VA); - FITC al bum n (50ng) (Sigm,
BiologiosliPortlddd) OR- HER CidBSntsined k 5501 @itdeliy TROxiMs were thawed
FI TC- BSA was_suspended in 2.5 m. conpl ete Medi um 200,

by FifRE 1A SERUNRESer Slsabeediinied &) G asine Gostler ddedium 200
CAY the ddmpofﬁaﬁ‘i@@bﬂﬁ&m%ﬁ@eteﬁﬁm(?g%gfggmﬁqb%ﬁeﬂ%é E&fting.

426.5 m Human AB- heat 1nactivate en/ Strep
Cloimpddte Miliumy 209 vas thein usiedPESi{utdhs cotknts btheMidlitmal )

12.5 m . L-gl.utam ne (100 st ock, fipal 5m

RGP B {12505 Ty o2 e/ b gy b o R ugbgion was

A RIde0 MB RN di 5 tcth? 414 ke%ga;tiyé@paﬁdTﬂaamewwmedfﬁwﬁé @htks to
at 40C, Heat inactivate 45 mn at 560C - RPM: ice

distehute bewaily. r @eltures werg/immbated 51 7 hinidifie! MoEEY Anaduser at 37
6@ 50f ' - final. pH 7.2: - T n
oPud Brarie OB I g 1B P o R8Tan 200

@il ery@guthstah fgitunfl] th¥ocs Dhird twa@ ApproxindI80y SAPOEHNMuSHIO CHiis took

2.5 g saponin in 25 mM PBS, stored at 4 0C, - Conplete
RERIPER Y 5-0BSum 200 / Medi um 200PRF 500 ml LSGS 10

M PSAng i EORveke MeR-sub@liturddh ¥iivs. Culture medium was
removed, trypsin/EDTA solution was added to the flask, cells were dislodged by

tapping and aspirated off and Complete Medium 200 added to transfer the cells to a
sterile 15 ml conical tube. Cells were centrifuged at 1000 rpm for 10 min., counted
and seeded at 2.5 x 10° viable cells/cm®.

Cells were cryopreserved in freeze medium (90% FBS, 10% DMSO) during

passage 2 or 3 and stored in liquid nitrogen for future use.

Example 1
In Vitro Assay for Screening IL-2 Muteins

In order to test the ability to predict patient tolerability of IL-2 muteins, the
following assay was conducted. Two IL-2 muteins with improved tolerability were
used in the assay as proof of principle. These muteins were F42E and Y107R
substitution mutants. See, commonly owned, copending U.S. Provisional Application
Serial No. 60/550,868, filed March 5, 2004. These muteins also maintain effector
function in in vitro and in vivo models in terms of NK and T cell proliferation, as well
as NK/LAK/ADCC activity. In addition, Proleukin®, Chiron Corporation,
Emeryville, CA was used as a representative IL-2 molecule that can cause VLS. The
IL-2 in this formulation is a recombinantly produced, unglycosylated human IL-2

mutein, called aldesleukin, which differs from the native human IL-2 amino acid
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HUVEC (Hurman Unbilical Vein Endothelial Cells) were

obt ai ned from Cascade Bi ol ogies, Portland, OR Each
woe@b/ogesd ai ned > 5 x 105 cells. The vial s wereCt/hisaees006942

by dipping into 37 OC water. Cells were diluted to 10

5@ ukiSden18 hoiRp ket iaitMe diabite 208t nii hgedaEaE cysftelﬁé ahidie at
s per mMl was determ ned using Trypan blu

p@mtmn  replgags Y @ sqvpirasidwooefared tor?érsieﬁrg@aykh sgiing: 85
b PRb Ak PSP Ayl iPoRRASENNTE ol il sybeelBery

}bﬁ‘iﬁaﬂl@ediaﬁbraﬂEn and® caﬂfon?e&clmnge thesksographsRe @16$c\h©b& in U.S.

d the ned rle the flasks to distripute th
B i lofios Mhenl b e riraierkied ool as o

Et@ﬁ}éb%ﬁé t@éff%g%eséwaaee e %%ghﬁfié@ b i g‘@iﬂdwmn ing 1.3

changed to fresh suppl enent ed di um OO and every
tizerfeadtemr(ZAMIU). t he cul ture was apprOX| mately 80%
conf | uent

This to appr I 6.d The HUVEC
vere CHERMIRE E’IWVL?? Zioklggr @Wé\‘iﬁ xf?fu‘f g%ﬁéwo’mrﬁagepafed
AR, ww@m&&@%cméde@dmm\f@ﬁnﬁ%ﬁsirstaﬁd bhRed lRSK,
cells were disl od&@Aa appi ng and aspirated off and

BoriphiaeCRE dilem(2 tﬁmt ickinsgis Feanktiné akes, NS). tRBMCs were
?%?3%{‘[%0;2}%]6?%1;&%%%’? ﬁiamté%gt%{ergﬁem dpa\évgrré gel(%r]e yr, Iﬁ&tﬁe wei%%werted

W @i, eertteifdgad atPS00C8 0 g\/&j’rQOGﬁMQ pliectagrveadt teindve@gageed into
medi um (90% FBS, 10% uring passage 2 or 3 and

seread il ang washed with P%éér? F%S (maxigg 3UEx gelamin b Tihe n
é)tehﬁltﬁz {n%vegcélhﬁ iR Qs blasited VWA & {P?ﬁ]\g? avgé’rFi %sp%ﬁc%ed in

Ity to pre ot pati ent
RIEM[ rﬁAB:'memunu bued éruinhanaﬂemglaélﬁgmn Maesdymm«dhxstoadxsm'gvm

e n P SR ek 1 L S8 RRBREEAS e
Ré&Rcand Xlgmemtl sh%@gan R4k a&iéa to S wEIPBTD DA xven tissue

owned,  copendi ng U. ovi sional Application Seri al
Mture 973%@d816®1/\~f611|0é a7 R@weloﬁg@mdlmﬁh esdaimngeiOman of the

Iso inntain eff actof

G180 TEaan QM Pt Rlteiic B aB o gty end uRdbaf ordays
wed hurakli iNg 3178, Amélﬁ{chbatbyaftdr Rvhadhctithé €18, plates were placed on
Praol eukin(r), Chi ron Corporation, Enmeryville, CA wa 40
issder %@r%lmé\@bé%%m“at upgrnpfants rﬁ@P%leﬁ"é‘ qep@Hugsdrat éﬁ%@, C

¥ de‘ gn(l l’av% 1{15(5 G’{l %&)ﬁl%l%&toh(? lsmf‘lce %8%@/%%&’ was

pr oduce ung cos huma
added to each well and 1ncubated for 20 min. Adherent cells were removed and added

to the tubes on ice. 1 ml cold PBS was added to each well. The 50 ml conical tubes
were centrifuged for 5 min., 300 x g, 4 °C. In the meantime, wells were washed and
the wash was placed in 50 ml conical tubes on ice. Supernatants were decanted, the
cell pellet suspended in 12 ml cold RPMI and added to the PBS wash. This was
centrifuged again for 5 min., 300 x g, 4 °C. Supernatants were again decanted and the
cell pellet suspended and centrifuged as above. The washed cells were suspended in
cold complete RPMI and counted by Trypan blue exclusion.

600 ul Complete Medium 200PRF was added to the lower chamber of
collagen-coated transwells (Transwell-COL™, collagen coated PTFE membrane,

Costar (Corning, Inc., Corning, NY), HUVEC, passaged less than 5 times, as
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nmut ei n, called al desl eukin, which differs fromthe
native human | L-2 am no aci dsequence in having the

WO mosiogdos@l ani ne residue elimnated and t he cyBCBUSE®05/006942

residue at position 125 replaced by a serine residue

&é&ﬁﬁf& vtovas r%§ve@| ot kirelflasREAN N Rispetrdell 0 x 106 cells/ml in
I nterl euki n-2) his IL-2 nutein is expressed E.

€omip) et@h@dsmbg@(éﬂ%t 160 wWofitlie B VIRC stispdris|onrvadsi adldecbt@dthe

%3%615%{11 rgé eicrlgél%ﬂa%@%{t%ﬁh%nsfwellﬁm g{ Ay dﬁ;ﬁ{] rl’(%f%[ﬁ were also

¥t @b ey kicasure Inai En st PRhi o IS TE -5 £t Aogs th%btl@ge‘h(}nembrane
of f-white preservative-free Iyoph|I|zed&{)o er in .
Yheatransyeshis Aere Wgullatgi %3éigay:"pmlg1rmd(f d 5 Qp incubator at 37 °C

t?%cgpaggl sl% Q&fﬂt%}lf ﬁl)@ﬁ(ﬁg)(é% ! bg ﬁ 11"%@ m%ﬂb\kgfrs 1‘\xge]re ytgl%ea with

wer e ed as I’Io

6@lstlae<zlbml (Sigmin SltOLEfﬂlls MQI,’IQB‘% and apin@gamioxhiate 0.1% w/v, ethyl
Vacut ai ner CPT tubes (ACDA, Becton_Di ckinson, Franklin

plarlad; SIRGH, 2 t%@wek K 5antheac abboismneroperdepvhen

f Webd 9§9€gdnfﬂ gﬁtl ons. Briefly, tubes were
?ﬁ\gglr?&g t0 m X, ce#trlfuged at 1500-1 800 x g for 20

, Thth€obnpldty Medatm Retmuertmqykd cexdpletely froonthe apperichhmber

%%ﬁg‘vﬁh%@%ﬁgioz%f?@’&@%@wtﬁngé s FomEl Was

haMc@8o bERIYRe WBY fhdenReNEadweNs. RHMes mﬁebd%f@dl’wm@ildmmum foil
enunerated via Trypan bl ue dye excl usion using a

h@mwlcdmt%ﬂrmmpmv&m@ﬂ@g $Qippefrrdmgleafiron the lowepehamber of the

Iy | ‘
a0t e Rerk ool b T BB ooy g iium vas
tHef Sd@eChick U6 ehelb@techaftbed. 40 pivldon@fletd M&HurRRND wWaOABded to

d| um conta| ning 50 nmof the desired |L-2 nutein was
ckdterrell vl Hidanedadhe spenledv et deadisingshled "using

Wﬁg]%lgqée?h %@%%f | %g)s Sﬁal%glellg %e%%g]’%&%té@%%g{d (ﬂf {n§ fluorescent

the pf at Wer e
apasax ircaabed, yvhﬁﬂh fior B0% osﬂa@lenahﬂlmmt meruaes, anshild be lower
centrifuge mn. and saved in

Bgn 0,000 rﬁff%% }toaffe%fx B?P‘%al?i%“ t*mlaﬁeé WeRSd I PRI PEgTand faad as
M%d The 38R nﬂﬁ{stty @%ohﬂ%&%ﬁﬁ%r@@ 'Bas%‘ﬂn@bf‘tlmé@h er i n:n

s were renpved” and added to the tubes on ice.
coI d FFBSFI@@ Biddweds teoaad firomethe upfidrehsidbed anddid gélof the test

R T

Hiu@éiﬁéjFAlZE 5007R drPrbie@tin® WBeMP ) Feay Bupdrinat-afkesin-
were decanted, the cell pel | et suspended in 12 m cold

lelaéﬂdd’Pé\i@é@p@matﬁhfe (PBSlaxsmM ThiZzsmwkein-gtanelaictl gt cells;

a f , g% 4 ﬁAﬁS rpatant s
%‘gda{‘lﬁ ag ?L 2- 2L st&‘nlllatsg I gcgﬁss A SYRFLA %nr% d A%d]tlonally,
0985y sai)uglad;vaaslsacb@s/zepos"fm casbied sapdis dveiogs Sesheviedrs and
in cold conmplete RPM and counted by Trypan bl ue _
Eoppipte Medium 200 was used as a medium control. The plate was covered with
aluminum foil and incubated at 37 °C. Samples were obtained after incubation for 3
hours and 22 hours with the test compound and fluorescence read as described above.
Results are presented in Figures 1-4. The data shown is from 3 independent
experiments, n =5 or 6 per test condition, from 3 different normal human donors

provided in the figures. As seen in Figures 1 A-1C, Proleukin®-stimulated PBMC

(LAK) and supernatants resulted in significant damage to endothelial cell monolayers.
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600 m Conpl ete Medi um 200PRF was added to the | ower
chanber of collagen-coated transwells

w@ Tooansmesd | - COL(tm), coll agen coated PTFE nenbPEm®s$2005/006942

Costar (Corning, Inc., Corning, NY), HUVEC passaged

{rE3 6f thBanioRofsi tegesd, tRSHEFC4rdoer) 7RDAUR ins \teY] 8@1 ye@ RIpvettantly
fromthe flasks and suspenged at 1.0 x 106 cells/nm in

CoHpAdeY BS e epraparod PR leukgl . mis shpwi e FiauvEsE 86 penseoh
®

ﬁ)tré’ra%gt%? r%ﬁls?&/g qH@I?CrCH ‘i%p% [sba:ﬁ({nensgg\gé{ ?’Eﬁlvt\%alllt%y 1|ncreased
ves d:lflar nednmacinte] smvples) but iegigii€cand diffdrdice BSA 2@ mo&Bum
the co en nmenbrane. The transwel |l s were incubated
fQyirods a@é%oraﬁf W7 wiereiobeersed, crpseen dubigiess 34y 3gieudiare
|BsERLAR 50 Jeon et Ay 5o P e Wiy genty

Biducd UBsyndome2n 3%son Ars shewmon iFugnresxdd éCen@thb%)vdlwkm or

BRI T O ongicdh Sirtaaiii My & Briglgeraficty 23S in

Efdsuentiherd RRrCRoTRb AR aNREI b 20 BetdREn FEIMBYEE Y107R alone,
compl etely fromthe upper chanber of the transwel| and

Fé33i an@dﬂﬁﬂ&f@%@lﬁe@ DML TFA 2B TG BSATR -stinvdpted 3 AKeaslls
%8 \?} bot Iﬂurﬁhentt eist and control transwells. Plates
P%a%o Slnéeéi A& uni num foil and sanpled at 30 mn.

by repmoyirfihghl the in ol mvptle fIVIEMIhhhBedsans heaheabilay o@FITC-
the transwells to a black 96-wel| plate with a clear

Bottasrass sonflgentaopplayers %@@W%&cqﬂﬁ s yalibandegistent.
the | ower chanber. 40 m of Conplete Medi um 200 was
added to the black 96-well|l plate and m xed. The

sanpl €suspapecl ri;eazizirou:sitrsgstéms Pormutdedtinfpl paceclerability to IL-2

485/ 575nm 1. 0s Transwel | re real L.gcat ed based
tqipReare disgloast e%feh%@ Vf' FRbRAENS A IMErIPISE! 196aRLgR have
Bé&f&gcrp&eflﬁ E;k‘ﬁﬁ& de@nak @yma»sto%ti Ak dbRABud %‘hoﬁ!‘@iﬁ be made
. After 3 hours of incubation, the plates were
‘a/ghomt deamping droantherspaid and thalsou:. ofIh@mSelktmmrasudwsceﬂ)sdmythe
reaggu was consi dered baseline or time 0. The
; s renoved fromthe upper chanber and 100 n
of the test conpounds with FITGBSA ( 1 ng/m) was
added to the upper chanber: (1) IL-2 nuteins F42E,
Y107R or Proleukin(r) (25 nM; (2) 3 day 25 nM
I L-2-rmut ei nsti mul ated PBMC supernatant; (3) 3 day 25
NM I L-2-mutein-stinulated LAK cells; and (4) 3 day 25
NM I L-2-mutein-stinulated LAK cells in supernatant.
Addi tionally, 0.05% saponin was used as a positive
control as saponin destroys the nonol ayers and
Conpl ete Medi um 200 was used as a nedium control. The
pl ate was covered with alum numfoil and incubated at
37 0C. Sanples were obtained after incubation for 3
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hours and 22 hours wth the test conpound and
fl uorescence read as descri bed above. Results are

w@e@soysesl i n Figures 1-4. The data shown is fPONMUS2005/006942

i ndependent experinments, n =5 or 6 per test
eondistion, from3 different normal human donors
provided in the figures. As seen in Figures | A 1C
Prol eukin(r)-stinmulated PBMC (LAK) and supernatants

ranol dy el BRisTE! TR S QaGIE el B by pacon

Y&Qz&dﬂ}ﬂ glefipedticileay edld shaidd dogdpiising: r educed VLS as
conpared to Prol eukin(r). As shown in Figures 2A-2C,

2 6 movmsrconfyen gonplayreeikandpthylialisgliz atgachedco an
%&%ha“%sgg H§ owed significantly increased VLS over
un1con sanpl es, but no significant difference
betme@m<madmunganmhkmbhyanmﬂF42E or Yl O7R were
obser ved. A§ seen in Fl ures 3A-3C, culture
super nat ant8 spIflSRicPEd ITIRIHBE PRI BFPHERIRE 0 IYipphokine-
b e s T S acliP
@crlmﬁ bdxmji OO Rcrhoee!s usidg said thkaapegsc hgent ey tEﬁupematant
nola ?f%@ ctkg As seen in Figures 1-4, there were
n%%ﬁ f erences between F42E and Y107R

al one, FA2[E) aastectdily Rivsled mldcadBslcSPertadiaRAId defbéfably
and Y107R-stinul ated LAK cells al one and the nmedi um

dabstedanacrawelseee irgiupstantivdlyi ratayried by spgdentlegnt yacgolaygt when
asq&mﬁ?gggqﬁ%gyllty of FI TCBSA across confl uent
s of endothelial cells was valid and

consi $&)aﬁ&ubaﬂiﬂgl Said frwnelayemfroth tste (b)eﬁ)t apyBéEOPtihotnd under
predicting patient tolerability to IL-2 nuteins are

gradifipashat %«l&%@agfﬂd detestablydep tirpBRteguig o pag through said
V .

H G oY 0 R ARG SBTEH B e RTB AR Alholayer s

vﬁﬁh@uiadépartlng fromthe splrlt and the scope of the

i nvention as. described in e a nded c

™ Ao DR SHramcoUF ol GRSt o1 PRt froplaver and

'sﬁﬁﬁ%hﬁé@@del dubé’tra@é’ a@arﬁ%ﬂicﬁﬂgn SQoR bR 9 Gk ‘?rﬂoltefh%ﬂﬁ? 8Ytigatient to

agent, said nmethod conprising: (a) providing a

@mﬂﬂhﬂémmﬂﬁﬁﬁﬁﬂayer of endothelial cells attached to

an adherence substrate; (b) contacting said nonol ayer

with (i) said selected therapeutic agent, or a

pr epanatTheiin@hod yhahiaki neaedih vat ebrigdutiebgdnt A¥gn cel |'s

wherein said LAK cells are produced by actlvatlng )

HERUIRBEEIP W RN B FRTEINRMAKINGE |2 sgraldnelgeude plgpmotherapeutic

gggﬁapeutlc agent, or the supernatant

3. The method of claim 2, wherein said immunotherapeutic agent is an

interleukin-2 (IL-2) mutein.

4. The method of claim 1, wherein said adherence substrate comprises a

collagen matrix.
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fromsaid LAK cells, and (ii) a detectably I abel ed
macr onol ecul e, wherein said detectably | abel ed

wor@soyosecul e is substantially retai ned by saPdr/us2005/006942

confl uent nonol ayer when sai d nonol ayer is intact; (c)

| ncubat TR nfefliddl dTRNMINAY hefdiDEaiS bafdtidlihl bk afe NBRAPEMDilical
of time and under conditions that allow for said
veinsadetbeNal calle(FLEY BREr onol ecul e t o pass through said
confl uent nonol ayer and sai d adherence substrate if

the integrity of said nonolayer is disrupted; and (d)

det ecti Mye mrechoodnaflcbiml le whesdin pad detsctathly tabghedsAiddomolecule is a
confl uent nonol ayer and sai d adherence substrate as an
fAefastellyildhslesralfwnidr abi lity or intolerability by a

patient to said therapeutic agent. 2. The nethod of
claim1l, wherein said therapeutic agent is an

i Munadt Abe apthad of cagertt, wharein smdidetedxbin labeles adimanhiin is a

| ecul e. chenot her apeutd.c agent. 3. The net hod of
Eﬁgwﬁ$§Y”ﬁﬁgwg}ﬂg@5ﬁH&% not her apeutic agent is an
interleukin-2 (TL-2) nmutein. 4. The nethod of claim1,
wherei n said adherence substrate conprises a collagen
mat r i %. FThe mughadeafiedramot, whierimsaid Bk dluarosedngly labeled.
endot helial cells are human unbilical vein endotheli al
cells (HUWEC). 6. The nethod of claim1, wherein said

det ecbalthy nietiael &4, omelae sHi@ flusrescedielaBeltiabiHC.
| abel ed al bumi n. 7. The nethod of claim®6, wherein
said detectably | abeled albumn is a | abel ed bovi ne

sy, ) L 5ot TR B S L O8 S i
ol @i imeBleukned @L2) smiteinf daibmetiodnompabep: i s FI TC. 10,
i of @b i asgnduc eRfy fe Ear Re B Pttt ans)
RaeBdte seRidtdret hod conprising: (a) providing a
confl uent nonol ayer of endothelial cells attached to
an adb®rcenetingigsed manelay¢ryitlcont acti ng sai d nonol ayer
W th (1) a preparation of lymphokine-activated killer (LAK) cells, wherein
said LAK cells are produced by activating peripheral blood mononuclear cells using
said IL-2 mutein, and

(11) a detectably labeled macromolecule, wherein said detectably
labeled macromolecule is substantially retained by said confluent monolayer when
said monolayer is intact;

(c) incubating said monolayer from step (b) for a period of time and under
conditions that allow for said detectably labeled macromolecule to pass through said
confluent monolayer and said adherence substrate if the integrity of said monolayer is
disrupted; and

(d) detecting macromolecule that passes through said confluent monolayer and
said adherence substrate as an indication of tolerability or intolerability by a patient to

said IL-2 mutein.
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(i) a preparation of |ynphokine-activated killer (LAK)
cells, wherein said LAK cells are produced by

wa@edosweosag peri pheral bl ood nononucl ear cel | SPCBUSZP05/006942

said IL-2 nutein, and (ii) a detectably |abel ed

macr ofpl egy hf%tho‘ﬁhﬁrcﬁ'lrﬁ 1924 HerdRl td ﬁﬁbﬁénh@%s@ﬁ’te comprises a
macronol ecul e i s substantially retained by said

colifgenermtronronol ayer when said nonol ayer is intact; (c)
i ncubating said nonol ayer fromstep (b) for a period
of time and under conditions that allow for said

det ectiabinye hrhglded chmaronwheeid Qid ehdpasHaltd2l19 b@husaind
conf |l uent nonol ayer and sai d adherence substrate if

pailicat ejn ren(}otmhaéaﬁlb (RbRGt@yer is disrupted; and (d)
det ecti ng macronol ecul e that passes through said
confl uent nonol ayer and sai d adherence substrate as an
i ndi caBi @he afettiod| ekl 1i0t wherein saidodescadbily 1abyleb ynagdromolecule
patient to sajd |[L-2 nmutein.1l. The nethod of claim
H&ﬁd%ﬁ%@%Yﬁi§5ﬂ&“%HH%rence substrate conprises a
collagen matrix. 12. The nethod of claim 10, wherein
said endothelial cells are human unbilical vein
endot hél Tag negioddof cHiINEQ) whdrBin shivbdatetdbdyl labtled laiumid @s a
g@ekgln sai d det ctaQE%%%abeled macronol ecule is a

£ %QBV@SPﬁﬁb? )h. 14. The nethod of claim
13, wherein said detectably | abeled albunmin is a
| abel ed bovine serum al bum n (BSA). 15. The nethod of
cl ai mii4 Thometheidrofshiin IASKhergint daj &éc%ﬂwrysqea&}elaégl.ed.
16. The method of claim 15, wherein said fluorescent
| abel is FITC. 17. An in vitro nethod for predicting
t ol er abi IThé ynetodi oTicivaridbivhérein dajd Budradcer1hbdl @s BITC.
interleukin-2 (1L-2) nutein, said nethod conpri sing:
(a) providing a confluent nnnolayer of human unbilica

vei n endatheljal m%ﬁlloh%?_}(dﬁr?llé’&s{l n t@ie&ﬂﬁ“‘g%rﬁlﬁoﬁﬁblhty be/g)patlent

adherence substrate co gen matrix
(mant md:drlengmsh(lﬁ Domgtiaysid wiethod cbnpasipgepar ati on of

PO oLt S LLST, (LA el LSy et el SR o
(@U@'E@;laﬁﬁéhe@% b alifr Qe SR thalelcofpiiing dboll@8¢h matrix;
(b) contacting said monolayer with
(1) a preparation of lymphokine-activated killer (LAK) cells, wherein
said LAK cells are produced by activating peripheral blood mononuclear cells using
said IL-2 mutein, and
(i1) a fluorescently labeled albumin;

(c) incubating said monolayer from step (b) for a period of time and under
conditions that allow for said fluorescently labeled albumin to pass through said
confluent monolayer and said adherence substrate if the integrity of said monolayer is
disrupted; and

(d) detecting fluorescently labeled albumin that passes through ‘said confluent
monolayer as an indication of tolerability or intolerability by a patient to said IL-2

mutein.

-32-



(ii) a fluorescently |abeled albumn; (c) incubating

sai d nonol ayer fromstep (b) for a period of tine and
waeasnwendi ti ons that allow for said fl uoresceei/ig2005/006942

| abel ed al bumin to pass through said confl uent

nmonol agerhapidiod cadhareniacmUaRt fladreschhtlyt RBeled albumin is a

integrity of said nonolayer is disrupted; and (d)

tbelee bprige seuay dBewimt (BpA)abel ed al bumi n that passes

t hrough sai d confluent nonol ayer as an indication of

tolerability or intolerability by a patient to said

| L- 2 moit Thembkhod DielaimtiBpathetincdarl fickdscentebetisFIga. d

fluorescently | abeled albumin is a | abel ed bovi ne

serum al bumin (BSA). 19. The nmethod of claim18,

wherein said fluorescent |abel is FITC
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