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thereof . [0015] The cytoki ne-MAh conpl exes are of use

constyugt, 11%%@%9“6?“ Limjjed 4o rﬁé}rqnéflgﬂeéﬂmm%@a@é%la@rs ARiRREpEenic
agent$ 9?:%1&1@9 Qe mﬁés gﬂo% ﬂufor%“ BbrddnBd YRS tcﬁ}?n&ggéi Shaymes, o)

nnune i seas asi a, septi
ohgonucfeloadmamBNyksbpMIaipophoBea@ms phabdfactlse ﬁhempase agents cytotox1c
ulger |ve colitis, rheu t0|g rthritis, % £
agents, CREHEheIARFUBE PRSI OBgt fiiBpaes ‘{r@ﬁ‘i%‘in ti”ﬁ 116%1 ?%‘B‘Eﬂ%hereo
[0015? rﬁh@ %fE'RHIeSMA“ort%nqﬂé&ls ases WETHES, dﬁsn@lf e?@[&%htetymlseases or
i's

use to treat autoi nmune ease, such’ as
medlca&: mreiltn@sopahlldmg tuit nontboidgd @p?@mezr, q)mlpmlale digeaemhgperplasia,

septlcg{/n iy Eihatbﬁ#eg mﬂr onb{)or%o&elh 1%eagu§p ol % dlsea)lr/srsertaltélrcrf]:q%fg Yeu%odﬁls
rheun@hyitl REREL § SEi% oidobib UstHhePid Osler- WebbétBintdfoniever ,
pol ygl andul ar syndrones, bul |l ous penphi goid, juvenile

(0016 'Iﬁ‘B%l@tﬁlafT&hbbleﬁms Hel @%Iog&hﬂ@{h%ﬂﬁawdﬁﬁﬂo%mdﬁ@%{ay be of use to
streptococcal nephritis, erythema nodosum Takayasu's

treat steismiunesliseAgd swrasgcdues@asféhwrth@mﬁpnerm phpurd, shronic
scl erosis, sarcoidosis C
aiop {5 yBleBoRibBioR b APRERRYBjis n By bR i nhenia
gravid) @ﬁ@@ﬁw lapsydraBematosipo Nhyik héphBitis Cih@ﬁ’rﬁa@d féﬁler polyglandular
syndrone, thronboangitis obliterans,

syndrgvlﬁarb@H@us Rrnirbagayd bqualﬁ;dlq)geﬁs msditys, Hﬁ’@ﬁhﬁﬁb‘%ﬂl@n purpura, post-
Ui ORGP SO0 S AR e
rheunpodig (ahhndar intuleiple pellamSlsg mcoldld)sgsa ulcsrativié gelitéy, ‘es/thema multiforme,

ranul Si s, rano nephr otrophlc
TeA faTapaft g XS noqoshekHiGHER FPRILY &Pérﬁo pyture’s syndrome,
thronbhififid a)bﬁ{tafahé/ @@ér&i PaynBEIY, GHRHSy BIMER] QrrhbaRiHHsHimoto's
progr essi ve gl oner ul onephritis, psoriasis or fi brosing
thyrowlitisetiyratbsicofig 8diefodemeapshmmic aojigebepfitisancers t hat may
polyn?yeos}tfs%%}neléjtor\ﬁmyggtig,rf)%lyccxgr(l)ckr{tg,ef)e%ig[%l’\lsl‘vulgaris, Wegener's
granulomatosis, membranous nephropathy, amyotrophic lateral sclerosis, tabes dorsalis, giant

cell arteritis/polymyalgia, pernicious anemia, rapidly progressive glomerulonephritis,

psoriasis or fibrosing alveolitis.

[0017] Exemplary types of cancers that may be treated with the cytokine-MAb DNL

constructs include but are not limited to acute lymphoblastic leukemia, acute myelogenous



constructs include but are not limted to acute

| ynphobl astic | eukem a, acute nyel ogenousl eukem a,
wheplovaressgancer, breast cancer, cervical cancePCT/US2009/039619

chronic Iynphocytic | eukem a, chronic nyel ogenous

| eukem a, rectal cancer,, endo r|a
leukelggh SISO COh e Hgad IAFcA) £TRG: CHtia ey gl leukemi,
cmonm9a5geddgsi ik B, byIBRBRMBanckY eﬂd&ﬁaﬁﬁroan&@dé&o};mg)éal cancer,
thyfoi d cancer, non- Hodgki n' s '| ynphoma, mul ti
gastrlpry@iccrrdaead arhieck annest, H@@m Salmmphnme,rlung) aaEED awh:lllary thyroid
nmel ano er can éor ost.a
u

cancef G Hoaea P prEFa RS ie tnkdiSha GBS Fancdt! k) Sancer,

pancré@{cCan®er, FlRiH ) endapia) HvéraBes, prodthe khash aFsiry bladder cancer,
neur obl ast ona, nelanona skin cancer, |iver cancer,
WilmgplgmordrWing gicem. keareandesrine t[lmerpsgh@tlaawm@% Reyroblastoma,

melar{%%f gﬁlﬁ%gﬁ&r r ﬁJeiﬁ’%eﬁlc&o g@%l&%%ﬁpﬁ%rﬁm di ng fusion

el ns, as cyt usi on prot ei ns or
[0018H:$b1-1]/kiﬂla‘rlembad1mﬁrm &ﬂmto DN at seysenaaderttoding dedibs proteins, such as

ertok iR BRI a19ipe: P SC RO B PETCDO ST B i apryining
the DRUCIRNERE: SRR ACURTRA S FARGRNASABkiALMAD DNNGo MR BN

construct conprising four I FNa2b groups attached to a
[001% uﬁmlartzethrlamrefeﬁm Gmhmllrrteodgon(zdmﬁﬁ! 09- 2bTarel F20%-20Ab DNL construct

construct was fo to be a superior anti-|
compggiagfoyrd Fpeh éFO‘%Pﬁ @ﬂ@féxeém a Qﬂmg%%ﬁjarﬁn -6hev aflggoqyn%é%) The

s
20-2be %B?tgﬁcg r@vg?!f@ﬂ?i at? :B(% %%u X%&E%@)ﬁﬁ#‘gﬁnd n’aégﬁf W g% he agarr]lt antibody
aloneathed [FNo \¢lyioRidehdorap yr @h@tdta@getm@hEN&CMAtb Wwonsiira plolifaatidn, ex
particul ar use for therap nphonas, | eukem as,

vivo lwéhmgelbﬁ@kmna@%mc% @raamtudpsﬂh‘z%@) bregastuetisaf
e W WD SR oS Rlos 4 hyps

singular or plural, unless the context otherw se nmakes

orrfUSEp PEStRTPHN s AR Gl (0020 s user

DefinP€éent (10% of a value. For exanple, "about 100"
woul d refer to any nunber between 90 and 110. [0022
[0020A\sarsed berdin, theftermss ‘tag, ‘ent’ ahd “the'hpal r¢fer . eithawthasiglar or

oSS B 1S o SR BEPF,

[002 1r]rmlsai:sel&1 Bert Ry, the, teidi “Al@at anédnd @tlis)or ina@dtteh @sene@d (Q g%q aF hyalue.
active, antigen-binding portion of an |nnuno | obul'in

For exgsme.jlabout| 10Ra wenldagfar ey munekpatveep 66254 1

[0022@?\4 g%?%édyf EEH AR ReRALE ] RfluRliy BcRRhbL BPFORHEY Bfmal
1mmulﬁeglabﬁlhreg&edfagﬁtemuﬁomnbxnaMahptbbd‘:ssafky nflmmgugnbulhi mdkcule (e.g.,
an Te g TRy O THEMBERHEAHDN 005 2H RMERIEIORT Heudeq.

1mmdn%§'oﬂ 1%9m%[e%91’éeﬁﬁéa§8%b§§ FAgnmef the variabl e regions,
as the "Fv" fragnents conS|st|ng of the variable
(00231 &gi amibody fitpreeitdaw poriod dfiaghntitxdigisnsh anii(abg dieki)n &ab', Fab,

si ngl.e chain pol ypept.i de
Fv, scFv a%d the like. Repgarcﬁepss of structure, an antibody fragment binds with the same

antigen that is recognized by the intact antibody. The term “antibody fragment” also includes

isolated fragments consisting of the variable regions, such as the “Fv” fragments consisting of
the variable regions of the heavy and light chains and recombinant single chain polypeptide

molecules in which light and heavy variable regions are connected by a peptide linker (“scFv



nol ecul es in which Iight and heavy vari abl e regions

are connected by a peptide linker ("scFvproteins"). As
W@ e@®d/1bessei n, the term "anti body fragnent” doeBCHU$2009/039619

i nclude portions of antibodies w thout antigen binding

proteFED) frates B i HBARER Bl PO G OR Rt
antibdd@dsakithout anti @RMHIA@ Bt vty P§RH WS B8 faBikAL P kingieEnino acid

__nol ecul e in which one or nore of the sane or different
residugsngl e- chai n anti body or antibody fragment segments

[0024\\1>'i1t11|3 térniea ¥ sicg{. r%%ﬁr?&%l%?&grctb%! rgéc%rﬁﬁﬁﬁrﬁf\zeprlohlﬁ]&ﬁ%htigen-
al’ency otei n i ndi'cat es how ‘many
bindikyg mdleBgle dn mhichroreidr @sort bethkyame vr Piffeteit BinghscHath @ntibody or
. single antigen or_epitope; i,e., nongovalent, bjvalent,
antibqdy; ffagment seEman vith ﬁ}e&m.e OTHlaf?eﬁiﬂttSP%ﬁ“éH%%ﬂTS#m{‘ Valency of
I B . . . . . .

e R B R R it R P i has 0 asingle
antigendriegeope; i.hy saanoealessbivgletth ivaldant bt ubivakenn di igmubivaleecy of

antigen. Specificity indicates how nman tigens or .
the angiip gy FEOTHROGI MEttIE B 5 A RALT & mBlUgIS gieBretigns in
bindihg @-an XRBES PAG ihéreasit @BAGHdE ) ©f bindirsR8Ghd Aftigen. SFeciﬁcity
~ multispecific. Using these definitions, a natural
indicaie hayoungny entigens anepitpBes dsariibpdy &sionnwoteirsis abte thdind; we.,

bi ndi ng. a ut i s monospeckfi ecau t..binds to
monegpe BB e s R AEBEF BomBIRE Retbiufh ATebels
antibdtBY € glrah g6 higbivangt bédadidighsd e Bisding BrrePbiitapmobedpecific
only bind with one_epitope, The fusiaqgn protein my
becaugg r%.m@ o ane eRpiEIPe. MMNOBRREI I Bt fusionppoteinsdian mase than
o TR DL EAPRLARY S0Pl SHERL PO ARy
compasnpangletantifddy dongpomantpa atudtivalemhyr addispeadfiakodnyibination of

...._conpr.jse an anti bod r .an antibody fragment and a
dlffewepab%& FUREFER'S O BBRAHRIF 8@1%??1{%13%%/%%{&% ygampenent. The
fusioP PotdP hay a@hitioHAN dhSirRe aR %Q@il?dﬁsor'aﬁ%hﬂg@dg fragment and a

I mmunonodul at ors "and toxins. Oné preferred toxin

therapeutip pg@e s Eaamples nlihkespseic arxhis shitahbe &frsnetbfugioa proteins include

. reconbi nant RNase. However  the termis npt |limtj

mmy SR B OGRS, BB R oG B el g (s,

prefeiaBBQ! REGAbiRaNnt Ri&ea Howedver) (i tefn@ishot lithiBAOARES variety of protein
non-limting exanple, a fusion protein may conprise an

or pepidesifeppp Way)he Heerrostepingtiy &ising OPN. lashsthereen-Himiting

.S 0 I
examflsnHRE Rl My Eihiiee Aol Hi st rob BN o vt
constsict axcdistuesed(bBleind B) for expressi on of Cytoki ne- DDD2
(O, and 1gG AD2 (D) DNL nodul es. The nodul es are

BRIFFODESCRA PIIONOP PE BRAWINGSS consisting of four
cytokines fused to an 1gG (E). [0026] FIG 2 shows in

vitro IIFNa activity in a cytokine-MAb DNL construct i
[00254 dka dtie £tqoRAfF YN deBictingthe\Bene ERyeturghet prq B) for expression of

pars q : . .
Coof IS5, MHETR0) BT SR, COREELIEKL LA Libine o
DNL segdturas tomsistinga$ fex cy@poleatisdd fo anige (E).

[0026] FIG. 2 shows in vitro IFNo activity in a cytokine-MAb DNL construct compared to
PEGylated or native IFNa. Specific activities (IU/pmol) measured as described in the

Examples. The activity of known concentrations of each test article was extrapolated from a

rhIFNo2b standard curve. Cultures were grown in the presence of increasing concentrations



rhl FNa2b standard curve. Cultures were grown in the
presence of increasing concentrationsof 20-2b (),

W 209226568 ), v-mab (O, v-mab + 734-2b (D), PBRABYS(009/039619
(T), PEG NTRON (r) (A) or IR 2b (V) and the rel ative

or 20 KT TRE BT b D) ikt Bt St dbr o AR By ERE

INTR‘GEN®t(h© dra®-z8 (Vhendieatlat eneiablt call Honbitiddatde hRENAESRith MTS.
curves and EC50 val ues were generated using Prism

The % of threstanal htpiged Famsuntspied coldowys mpited vy Ay lesof thsaaelar

conc R0} BT RERSe RREL,  Bly o) B RS e

ErrorIbBrsySDro | ynphoma proliferati on assays usi ng Daudi
cells. [0030] FIG 2(D) In vitro |ynphoma

rolj atian s using Jeko-1 cells. [0031] FIG 3
[Oozﬁﬁgﬁsgf“bece:ug%fﬂfgep Fterp&*?éngrﬁsé&m netic anal yses in
Swi ss-Webster mice. Mce were adm nistered 20-2b,

[00283 31 G4 2@8) RERGHNIRN 0ksaf B0 Vinangd $e349reganpl es

vvere anal yzed for | FNa2b concentration by ELI SA over

rs. Serumelimnation curves are shown. Serum
[0029& aﬁlfl P((F)eln(w-»‘m}yr@whqmmplI%thataé%ayaﬁan&@aﬁ redidence
times (MRT) are summarized in the inserted table.

o R g o AT g o

svver i ncibated W th
20-2b, 22-2b, v-mab, epratuzumab (e-nmab), or h734 at 5
[003 147163, 3ishowhtheprediené eh@*fnafwlesettiqanialy@d:samédwmmst%mm. Mice

bef ore tifi [ cell [ 03 Fl G
were BT SHEnE 2B et # bt N REEN oh S5 S 810 bsrfesamples were
. . : :

analy%ﬁ 1*0? %PA}?%%D %&ﬁig}gt?&t@?lnbgbﬁl_(r%%e(?\}ﬁ@bg ﬂb%ﬂré e%égﬁ@ gm'x% gcﬁlo%t%rl]lrves are
shown.dSyphre Melftlife The) ¢himartbe need andan¢anatsidencaibieres §MR/T )adod e

cells.in the t sanpl e conpared to cells treated
sumnW‘tZFl‘fH’otﬁ‘Ell‘@ﬁ’E?fft éﬁr y) was plngt ted vs. the log of the

nM concentration. Error bars, SD. [0034] FIG 5 shows
[00323 O'Flg’g qgﬁ) Heptetd ApCef efN?ﬁorcfﬁﬂldtl%ni b020- mobﬁu@i'oﬁ?@@pbﬁélls were

esh heparini zed hunman bl ood was m xed wth
incubetiet! ivath 2aieli22edb, Remats cpratizumeb fertrad), \mﬂlﬁ%za Phe/()] in the

presetrd gy PRMCH 9 v alidiaten bhte i cat oo

treatments on | ynphoma and peri pheral bl ood

[0033] YRTIEH a@¥f 25 We@D @ ¥t diat Rl ctitsis g 2028V Oido b8ty Were BiduBhted with
bar s, . [0035] FIG 6(A) illustrates urvival curves

serlalgihl@upmﬁgomt@e%lam 7B -2 @ad;m@h (Q@binbe presense 9 Bpmant ed
comnfRl e YRIATA, LIRS s GRORLAHf Rl FETB CBymrre

to cel@. trehfedatvitfecdmplemant @il @ovaf pl@edAl. (he log 38th2aM concenti@ion. Error
b éO), PEGASYS(r) (T) or saline (X) given as a single
ars

doses. Days of treatnent are indicated with
arrows. Survival curves were analyzed using Prism

[00343 FTGV8 sBow! BnidcddpYetion of NHL cells from whole blood by 20-2b. Fresh
heparinized human blood was mixed with either Daudi or Ramos and incubated with 20-2b
(@), v-mab (O), 734-2b (M) or v-mab + 734-2b ([J) at 0.01, 0.1 or 1 nM for two days. The
effect of the indicated treatments on lymphoma and peripheral blood lymphocytes was

evaluated using flow cytometry. Error bars, SD.

[0035] FIG. 6(A) illustrates urvival curves showing therapeutic efficacy of 20-2b in a



Daudi nodel. G oups of 10 mice were given a single
dose of 0.7 pnol (solid line) or 0.07 pnol (dashed

wo pve2em8 day 1. [0036] FIG 6(B) shows a sim PEF/US1002§39619
to FIG 6(A), but in an Advanced Daudi nodel. G oups

disseq%fr],? e)% é’ﬂfﬁg%mfr e | Veg)a}lﬁlz I%&ra gﬂo}t- @lg é.ggo { ééﬁé fice were

admlﬂgaérea Dz{u@Qé’Jﬂs 1Ml 60 ddy @\)T@étﬁfeﬁﬁto%nﬁbté& b¥20-26 V@Y EB34-2b (I) v-
show ng t erz%eutlc ef ficacy of 20-2b in dissemn nated

mab (@) PE&A&SsYS@ howsalirRL{<) givisn apARmZiEs) c. ﬁéﬁﬂﬁgDaY& of treatment are

mdlczﬂ&?jﬁ} iR arro?e&frsrgéntﬁ&lg% B}f %%r aﬁgl ?ed\/\% %ﬂ?s% go 5. gbla}l;%)a}rly

rea con

Daud? 3d@bGfoups oﬁ-lﬂﬁbce( @}:recg’lveiﬁi Slﬁ@e d9e @(N’Epmals(ssha line) or 0.07
dose Days of treatnent are indicated wth arrows.

Pmmé&rsb?dvléme)@ﬂrc\%é were anal yzed using Prismsoftware. In
an Advanced Raji nodel, groups of 10 received 250 pnol

[0036) €S 608) FBKS aRimifar s%ady]tg ’FIC]}46('%\? dbu]t% aI[l QAQ38cel |[ﬁ‘ud17 0Bel.

Shows a simlar study ft In an Early
Groupmﬂdllg\mcmceeet given @umgleodose of &d eplnwé a‘jsoilﬁdmpbnﬂ proolgdashed line) or
70 ?% g 734 2b70n days 1, 3, 5, 8, 10 and 12 or 3.5

PrGHAETaY JEROMIA  nab on days 1, 5, 9, 13, 17, 2 1 and

25. [0039] FIG 8 shows the results of a cell-based

[003 73 &y 7{ QY preRRt sk vivalteyris sRgwihEkheegiduic tifRbacyef ﬁ) 2b in
treated with EPO standard, 734-EPO,  or EPQ DDD2 f 72
dissemisied Bussies pamhomsdRaunmd NAMA LB bxeerdmadle Femalc C.B. 17

SCID%ng}E R%Bfﬁrfﬁ?rle Sﬁ%o@?ﬁb L@?Qﬁzp&{ (?qfréégﬁlgﬁts c@f?ﬁgtec?gfjm -2b (@),

734-25 @), T-intabiit @i saligr @) gyiveni avtser dades.dPeyystoli akatamauare indicated with

be ween the regul atory, (R) subunits of cAI\/P dependent
artows; LA RIESETE %yzeﬁﬁtf}f{a%%mfmﬁrﬁg AL &%ﬁ%fnodel
group‘s\olf'lﬁ?e%%xv%ﬂ‘?@@gh{bgd%e@"oﬁ'dﬁ%sffﬁt@?@) 14Baaliki e et ai,
S Letters 005; 579: 3 Wng and Scott, Nat.

Rev. Mdol. Cell Biol. 2004; 5: 959). PKA, whi ch pl ays a
[00383 FIG- A(B)sbows ansinoihas sofdytth& I@e%(ﬁ)sbtwdm @IdEgﬁtha’iMAL A model.

cron{ BIEEUFLLLR PRV, IBRTLER O ATRR0 28 90025

nmol ids st ecndly @mlaydlbsf9,98el B2alangascl e i n 1968 (Wal sh et
ah J . Biol. Chem 1968; 243: 3763). The structure of

o0 g S S5t B Rl s AR s PP

were ﬁbﬁéd Wi PO 9828 43844%) -or IE?@)ZEW R 70KOuRr Eogeoﬂé%nse

two types of R subunits and RI'l), and each
curves ypdeEﬁa)svaawa werbgéreodted nang SmphtPad l?mamﬁ@fare Ther.
1991 ; 50: 123) The R subunits have been isol ated only

nd the dimerizati on domai n has been
DOCk 6‘5% c?(o(% slflg f the first 44 anmi no-term nal
residues (Newon et al., Nat. Struct. Biol. 1999;

[00406 T222)NL Bietehidngpiits 6pddti¢ protdn®pRitein nteriatisorlseBatDctwr Hebeeen the
rel ease of Sactive catalytic subunits for a broad

regulaiiyd Ry swhusits o e ANE-fencadnt REOtRn kingse dideind ths anglorigg domain
(AD)3F & -BhALHHELb IR iR WRARS (SHBRL 3L 8SEBS Letters. 2005; 579: 3264.

Wong and Scott, Nat. Rev. Mol. Cell Biol. 2004; S: 959). PKA, which plays a central role in
one of the best studied signal transduction pathways triggered by the binding of the second
messenger cAMP to the R subunits, was first isolated from rabbit skeletal muscle in 1968
(Walsh et al., J. Biol. Chem. 1968;243:3763). The structure of the holoenzyme consists of

two catalytic subunits held in an inactive form by the R subunits (Taylor, J. Biol. Chem.

10



t hrough the conpartnentalization of PKAvia its
docking with AKAPs (Scott et al., J . Biol. Chem

wa 20912658 21561) [0041] Since the first AKAP, PCT/US2009/039619
m cr ot ubul e-associ ated protein-2, was characterized in

19893 PS4 TOENREE0f P ot Riged i sl 9SS afF SR (TR RID. and
each §40 h&se& Lid arlso%ltness(sw@ qiﬂa\%%l Wlﬁ? n®9 lrrsohrz@p erheamawﬁmts have
CytOS eleton nucl eus, m t ochond rla and end Op asm c

been rsekatedudnlyngs tizhle dimecrn andihatdirherezatinn tihmdinvas deen shown to consist of

the SR Eh ek B CRERL SN A%y RRTSISES BidCLINIRID). Binding
of cAMw%&he RTSuBukk 10ddsAKARSrefease Gkl s camyaamibupat h;;rca broad
heli x of 14-18 residues (Carr et al., J Bi ol .
spectrpgoaf sepipg/threopipgkinaserastisiiicnovhieh grevEguied é@\garéfsehehtéd A'Ebstrates
toufl B SRR LR AT PR AN D .. il
Chenf. 1690;263;2180)nM (Alto et al., Proc. Natl. Acad. SCI.
USA. 2003; 100: 4445). Interestingly AKAPs mAII onIy

t rjc R subunits. For human RI1a,
100415, ¥k st R B G A FisaEalef BT B byveb Birggeised in 1984
(Lohrﬁﬁﬁrﬂé? . ePchnﬁhtl r&csdddgﬁij iz@oﬂ ds&%%ﬁ@fi n§§%@man 5Or £RAPs that

Bi ol 16). t he di'meri zati on domai n
locahamtb VRIKARS mmmlh@rddmumlmflnmﬂma Rleh‘dvrza}eeadwtdmswatogd

nuclef g SR e eiap P& et e B B8 BB S
struct@ies@ﬂl specfé [%%[% fr&ﬁglkaéi@@ Aeadgs, (W‘(ﬁHgC Bnd ScdteN#e Rdvh®1ol. Cell
rein. Human R 1a and AD of AKAPs

Biol. EO%@PS%E be & Pbehi?qPS\f@r Padrds %%@p@p@@@%wafﬁérlr% residues
(Carr ?glh r}ob?ogyC}tleQn uLt§9|1 12%8 13?@86)% ﬁl;lmlg%mnse@x( Hice PE %sg)l 'cr?ire) quite

d'céertain amno’ uence as an
varied®Embngiodividmd WKesPd, Nlthdhe hlnﬁglgmﬁﬁmtlwrepltted foesR,II dimers ranging

oo S0 50N STt Safr RS, B0 PSP e
AKAP?WH?B& bkd f&%x’ﬁ%ﬁc Rhi,8 l% mq‘d%gﬁgﬁii%ﬁ) Binds to a

ystel residues into th the
hydr@hﬁlat egif@:epfOSnéd onthe 20 abtrane-tdrindiad rdshimes (Cotdpoand$cott, Trends

b he, general nethodaql o f the )
Cell Bl@ﬁéﬁ%r@dmg fhusagﬁrdeawqt@n 4emp) %ﬂév%‘gxﬁﬁw%g dompain of human
Rlla ﬁx%n%ttﬂ' f&gt@fli V\mfuﬂ fh@lghuﬂ bﬁte%aﬁ@g%%eackpse ua{cgm with et al.,
0 , resulting |rs conponent hereafter referred
Nat. $teucaBial. 19ﬁeéﬂaSeNé\hmnDDEI SadBent 20000 d6&f) edichtiheermed the
spont aneous formation of a diner, A would thus be
DDDJg¥dsed of a2. Entity Bis const ruct ed by Iinking an
AD sequence to a precursor of B, resulting in a second
TRARGT RILEERANIPDT ARUPIRY ihRerFIoRuIeNe di Mer i C
DDqur)‘ti))tl %?k Bcgnt a|5ne In a2 lvmf grka‘elzfte a docki ng
site for binding to the AD sequence contained in b,
[0042] KM s hfvacddvietoped mglaaformaeb}rmals»gpm atilizerthoDDa2oflmndn RBa and the
form a binar trimeric conplex co sed of a2b_.. Thi.s
AD ob RefiH 2RO SCANBRAE 3 AP &SRt W G iirenmeges aﬁélﬁ?kmg any
two eg&@é‘st FePLrdddo GRMAKENS A aR@BUI & héndo¥BleRNdnt 188 WHiéh could be
i suf fide bridges, which occurs very
further locked into a stably tethered structure through the introduction of cysteine residues

into both the DDD and AD at strategic positions to facilitate the formation of disulfide bonds.
The general methodology of the “dock-and-lock™ approach is as follows. Entity A 1s

constructed by linking a DDD sequence to a precursor of A, resulting in a first component
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efficiently based on the principle of effective |ocal
concentration because the initial binding interactions

W@ hwalizhsss i ng t he reactive thiol groups placedP@nUS2009/039619
both the DDD and AD into proximty (Chinmura et al.,

P i tl. Acad. Scij . . 2001; 98: 84 i gat )
nereafeCRTuHRI P A1 PAFEoFO0A BN e BFRT R U CLRUGEF A Gieoprgrmation
of a dib0l WenlhRusNLcoaISEd dcd,S FRlE Bas&As@fctéd Hyalfih%h% QR AD

of the a2b structure, in which an 1gG i nmunogl obul'in
sequamgt tcapiscyrsoraaftByapradiing injatsscapdtcomponent hereafitorefaned to as b. The

. i .moj ety. .Fach. AD,noi ety is capabl e  of
aimefPReFR s POLFAVEER) Rt ar EEAG R Y B SRRRRAE PR g
sequedté a@fihingd i I Yh @kt ititding @aedty b cimiotlof a, BB t€ fRRIESbinary,
. of cytokine are conjugated to each 1gG nolecule. In
trimep caMples campasedativolti Hanbiading g¥entds madeirfeyarsible witkiarfaksequent
) i i : .
reactbf e Bl VP L 6 Bl e M ARy
efficiemty psedon gersinciplctt dfdcevsipedli dohcentiaat berassethe i@tisitbinding
. expected to. preserve the original actiyities of th )
imer gt SRR R it R pEcsebarp kot S P sl aRinto
proxiR@y§Thindh ¥r §2PrHE NP &S e UIAK003i08%480PG) 1 dafBidey
and covalently, a w de range of substances.” The DNL

speciffetllyod was di scl osed in U.S. provisional patent
appl i cations 60/728,292, filed October 20, 2005;

P ' an .
00s3) Bt RSB TRE uR 3RS S BRLIER 880 vriaion

of theldhb389¢tdBe in Whichdn VG ¢hndhogldPRG mdlt391s &B#hed bt iBAC-terminal
March 28, 2006; 11/478,021, filed June 29, 2006;

006;

end ta By Geppics anAlp sipigikc Eatied Danoispos cannbleiaf/nding isgtwo DDD
ol oy  dife e RN MRS PED maegy oyrsapies of
cytokefefaee t@rjuganddetoyeatls [gh mobddcelen o mopeptefated emttiodimean ebeh of the

| inked.to or AD.uni.t to forma fusion protein or
four Cﬁéog‘t“?e&él? ap%ng?’ésf@‘Cto‘F l%ﬂflﬁ%ds are known for naking

fusion proteins, including nucleic acid synthesis,
[0044 ¥ dt@bRiak RNDBMOAHAr A Bl fi ot@thie Fin dtOnBI QU fahe two

synthetic doubl e-stranded nucleic acid encoding a
precufsgss, s¥chpiitetsepqifieofigatinme eessalso Speeted supeecryg therediginal activities of

Le Cirf: e i t 1.t o Lon Vect or. .

e S GBS TR R RS P B8 o i,
site-spdcificagly ahé covuleigsa (derange 6f substalye® ORhelDNaImethod was disclosed
. Mol ecul ar, Cloning, Al abg7r atory_manual , 2n Ed
in U.5.gaoyjisippal paieht ganbicaicns $0R8 sd7nlrd Octabre2NG09phY7S 1pt3s. filed
DeseEL Y25 o8 GOUE IOV PRI 00 LSl Gtcatins
11/38Pi3he vigled Mdreh 234i2006d! 1232 1i, S fileidI Manck 2Bj 2006t h 78,621, filed June

20,2 RSR AL TR 20 26 OB 0,80, o 2.

nature of the effector noiety and the part(s) of the

[0045¢ T Bef@fed@hRIdyménty,Qk ViegtraRdiih theMRaBIpRsA@idiRlthe effector moiety is

activity. Site-specific attachment of a variety of )
a protginfas pepftdenpibiahi s bedipkebtogelP PEY ¢retiD waitie farath Aistmagotein or

- kKn [ r . i ent. N

o 00 bRl oA 3% 0020l B iingmoic i
synthesis) hylgradizaiontadd fon iatipé Scatioptto ktadase apvhtkdtieeiouble-stranded nucleic

I dul at or
acid eng(l)"g.llrrl]go a uslljon protein of interest. Such double-stranded nucleic acids may be
inserted into expression vectors for fusion protein production by standard molecular biology

techniques (see, e.g. Sambrook et al., Molecular Cloning, A laboratory manual, 2™ Ed, 1989).
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[0046] In certain preferred enbodi nents, the effector

nmoi ety i s an i munonodul ator. An i mmunonodul ator is an
wagwat2dseat when present, alters, suppresses oPCT/US2009/039619

stinmul ates the body's i nmune system | munonodul at ors

I sucfgeitived G HAREE di AL 2SR IR B ey paipedfp bither the N-
termiedd bPOMerdtihdTeh@bi zﬁgetféé&fr 9fote£1§§ﬁ}epua@ HBWEVr ahO BillddMisan will
eryt hropoi etin, oietin and a conbi nation

realize Hat bofite @icfé@chm@épf gn e rdIDIAmeidty ipdrottxion snoiels magyary,
depengyngﬁr gfs?ee I&%: re O {m': or Inﬂ) e;/{?é.é)cpt%l (;%)n(gﬂfi ﬁesc'tor moiety

1nv01\‘a‘dd61|‘1‘| 1t§l§hygi‘0@<5§id:2ﬂ) @MI\@t:yC Sit@-@yecﬁﬁd Attdtiahdnd gf i ity of dBfeClmoicties
gfr anul ocyte macr olgllﬁage colony stinulating factor .
may (ggq: | usjrig; teg! QWIHiR thgsart, sy asdhcpss of Rivalept ggpss-linking

e T

enbodi nents, the effector noieties are cytokines, such
Cytokines yutb@ctkémhsmunommklhh@&;s growth factors and
traditional poI ypepti de hornones. |ncluded anong the

(0046F 8 RSPt RSy Phenr R <BRe i i o BT R ron, an

immugbAtlatd i N@ienP@EEd R Sresent) AItBBNRIppFRIs @ isti@ulates the body’s
insulin; proinsulin; relaxin; prarelaxin; glycoprotein

immuse sysBs [mmeRomedylgprsiol ige ey ingluge p ﬁ}gwh@ﬁn%ﬁ@n(qcémfowth factor,

T e e e

eryth@poietih, thewtippicpin@at agbmbiiation thebsod. kﬂ;&siﬁcghpmdful are

factor; prolactin; pla ent actogen, OB protein;, . )
lymphQiipips el SHEOr REBTS B ?Jf E PRk OB e oA S gs interleukin
(IL), éd{ﬁxﬁlbflﬁﬁﬁatn@fé%%r %9@9@%&%[)&&@%&%& 3i2d1aRR W?tféc@(?r (G-CSF) or

activin; vascul ar erdot heli al gro f act or;
granulavlyegmaspphage sobvoy stiemiating TRO); (GMGAF) gintewkehort, aechoass

such as, NGF-b; platele wthfator t.ransf or m.n ;
interfefoBtifn-F At/ o ¥%@§1§ Sisyh ot wiEh o3 iy o 1 Hotor'
insulin-like growth factor-1 and -11; erythropoietin

[0047) gpeyore prfasdrampadiments. e effectorimpiglifsaropygokigen sud as

o A AR, ey 3y e GRUORASH P AR R G

among ItlhfSc)ytdurtdfs Aas giolwth hotrhorles auchl ds- }Elmahlgwré%wthl Hordhpnd, lN-516th10nyl
, gngf?h I L LLlZ | L-13
humarl@q%h hor;rnarse i Q¥ne grovf omor%sparﬁ@md pmaagie:; ff hu.‘/ﬁoxme

insulil! Igro risgl"i‘ﬂ‘Cfelgf(mF{m:Braax1ﬁn§5/&)§3tr@tfeinrhorﬁlﬁﬁé%@3@l§ ROFMlidle stlmulatlng
endostatin, tunbr necrosis factor (TNF, such as TNF-a)

hormeurec( FSH), tﬂl@ﬂmsylrﬂrhletmgﬁmmoac i(8SH b @ue hueisizifg frotost (LIJ); placenta

sro i A FRECBHR SnRbCh ot i SR s

proladt§£ @lacenthNBctBE@E OB Sro®in;tth@ ot A&k fabtoy-@rint OMB; mUierian-
skilled artisan is aware of numerous sources of public

mhlbitmg@\abﬁmrﬁcenn@wecgyn@datmlrs@qg@ﬁt@é pefptiste; i astivinascular

endothlqal ggo%ﬂk@cgg gr%séﬂi %0%35901 {, ﬁ@r% H)Q%ﬂ gcgoxig.such as

I'C acl ces humDe ines
NGF-#p ﬁlatdlﬁﬂgﬂ@\m(.ﬂabtat aradsfoanitig ga@mrfycttbfscm‘@Fel $Lt¢h(a§5§\ﬁ}?b%a rkand TGF-
B3; inSLI\llll\l/ll’lcl)l Ogrgogv\)fth fellclforl 1 a%%t ?I (erc}ételﬂrggoetetlr%%%g) osteomg:M tive factors
interferons such as interferon-a., -p, and -y; colony stimulating factors (CSFs) such as
macrophage-CSF (M-CSF); interleukins (ILs) such as IL-1, IL-1a, IL-2, IL-3, IL-4, IL-5, IL-

6, IL-7,1L-8, IL-9, IL-10, IL-11, IL-12; IL-13, IL-14, IL-15, IL-16, IL-17, IL-18, IL-21, IL-
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(GenPept AAA52578), TNF-a(GenPept CAA26669),
i nterferon-al pha (GenPept AAA52716. 1),

WO pioentesson- al pha 2b (GenPept AAP20099. 1) and RET/USZ09/439619
any of the peptide or protein i mMmunonodul ators |isted

ve. It i tter of routine for the, skilled .
25, L7 Ridigehd ot Pt aby ST s Ptibpied PaafdiSialth fiipesiosis factor
(TNINSEhek aNach fargielgpence for essentially any protein or
pepti de effector noiety of interest. Antibodies and

[0048f\itHeRAAYo FLia@9ERRhSesl? Qgigaain_lo? p¥ A de QRSP B RRALIRRS Such as

ant |ebodi es or antigen-binding fragnments of antibodies
cytokirey, dre watltkaowedn the artandranly tshehekricovicserokicaemay be used in the

prac‘u?%tgiL gﬁ%?r}s%srg gll?]v%gggrgt( jg%? ?{Y]é%& a%ﬁgagl;}g ’%w%rrggxf %l@lgﬁoﬁlg %é\?rci%sgg \Public
infor@tbrt dicydlife saEn@NYFoP ¥edinkl BANONUB GaRBhseRyitddes Bitle Protein

As used herein, an antigen-binding antibody fragnment
and epegdéntgsnucieie pagid Sequgneastions lagge mmrtiop o8 gy tokiaes Midiggnyganpdulators,

ont] . . .
e R Db BT K\ P o1
(Genm?Dmgmma),quE ((Bieﬁl?etpaCLA)AMW)am;)éx’t@ﬁﬂd?{-amhalf(Gaglr@mt

i nterest are known (e, g., .\, ent . i cati_on :
AAASETIOAD: KoL) 08 30 @éﬂeﬁe%béé¥2§%99aﬁﬁn§a&‘y%glry oy 94 fisrmeptide
or pr(%tﬁﬁriﬁﬁfunmdgﬁto‘x'sc‘ﬁgem&@ Ss tQ%att@P@f MA8LER 1R &illed artisan to

1
erapeutic agent - referre o0 as a "naked" anti body
identidy af rpgoprte tmerceawid ardioraluckeiavaid seguendeddi emsertti]ly any protein or

.anti.bodi es or fragnments nmay be conjugated to one or
peptlﬁ%?fjgecfoﬁé’?cﬁﬁté’lﬂfil%te%ﬁtd/ or diagnostic agents. A w de

variety of such therapeutic and di agnostic agents are
Antihgdichprid-Aptiody Fragmendi scussed in nore detail bel ow,

and any such known therapeutic or diagnostic agfent, may
[004%) dn iygious qogstiments atibefiesorfastiepi-eigdingripemsnbeigntpodics may

[ | ual . ; r '

e QR R H S BB oI vt oo

in theMrt, St@ 43, F(Nsth,UF @b%5Bab’ 40db, (1,.%¢6Y anditt@ 1ke] agieahyaiiclaknown
(eds.), CURRENT PROTOCOLS IN | MMUNOLOGY, VOL. 1, pages
fragnensmay pe gsepl. (Aokied Weredy ag amiiges-binginy antghqdyfragment refers to any
fragn{ggpgfino{%ﬁilbo@}mﬂapgﬂhf with Fk Qﬁle%'ﬁgérpﬁlgt QXeéogjnﬁ‘éa bP%he intact or
mce W a conposition conprisifg an anti gen,
parent emibodng Tedtenigyzls €empreearimigt e an@by DPAD cottj egatesfaf inmgplly ey
. B-1ynphocytes with nyel oma cel 0 produce, .
antlbwr{?m,t ORinisTh @retlﬂ’@WBﬁi»&Lgra‘Ssﬁtefg é’tpé’gfﬁ‘tﬁﬁl Yot Neve
11/633l29¢s whi ch produce antibodies to the antigen,

culturing the clones that produce antibodies to the ‘
[005 Min geibodpndfregobEtthergofithey batsed odiidsisobearigated to a therapeutic

snfY R A9T8 SH LS L0052 A0 R0 13RS, bamens
antibdibd @St dnsNasy beEdHhgaSto oRb ehmofOthatapeitid AEMY diip@Ssstic

include affinity chromatography with Protein-A
agentSe Ahuide yariety of sudibeigaeuwis aaf dingreBigragphly aredmewn in the art, as

discuiss%a if ﬁ(q%pea@qul 895&?%&%%@( known therapeutic or diagnostic agent may be
used.

[0051] Techniques for preparing monoclonal antibodies against virtually any target antigen
are well known in the art. See, for example, Kohler and Milstein, Nature 256: 495 (1975),
and Coligan ef al. (eds.), CURRENT PROTOCOLS IN IMMUNOLOGY, VOL. 1, pages
2.5.1-2.6.7 (John Wiley & Sons 1991). Briefly, monoclonal antibodies can be obtained by

injecting mice with a composition comprising an antigen, removing the spleen to obtain B-

14



See, for exanple, Coligan at pages 2.7.1-2.7.12 and
pages 2.9.1-2.9.3. Also, see Baines et al,

WO Rwefgdsesat i on of | nmunogl obulin G (1gG," i n REVHED®/039619
I N MOLECULAR BI OLOGY, VOL. 10, pages 79-104 (The

P | the initial .

ymp bR S e B Db STk Rt po el Pbfecedibr Bpmpe gloning

the hRdoRRs %@&Uﬁ‘ﬂg9&1@&%1@%%@1@%3&0%&@@&1@%&%6 antigen, culturing
reconbi nant techni ques. Humani zati on and chineri zation

the clgresrthatipiedusarniortiiessio dppiantigen.od ysolatmgribnanfibedies dion the
hybng&gmﬁuq?g hose skilled in the art. The use of antibody
onent's derived from humani zed, chineric or human

[OOSZ}T.’NZIABQdarElSe iobluiedtand ppafientrbal hybFiabine nalt@swyziaameay\@dfmu-
he i munogenj city of murine constant region

estabhﬁheﬁéqcmlwﬁ i st edatfoposehnigves Hchgeialiniht ?lg%‘woggapay with
ProteLeR(QEBhaG@&t 525% ﬁ'uglo BhidHa! &%r%ﬁﬁg d%@lr ibARkEndn gg 'c@r{&ﬁqa?ggr@phy

uman anti bo ave een re the va
See, foegranmnge, diqhg&xmat paganpl7el-24. lrimmd@agﬂtz Doedy9.3i Mstmdemlgames et

ol Ty isanahe] oAy ossHhErT Qe b g8y COBR VO ey babed

BIOLIJWYNPOENi G éia¥eﬁrm1®ﬁ@'tﬁ@§ﬁﬁarﬁt@@§s| IcY1992§N

adm nistered fo a subject. General techni ques for
[0053¢ I/’eﬁfﬂrrﬁ}ge imitfal msmgmﬁamgnloclba td thevmmuabgen, theraaitingdigs ean be

seque% escgan%s eﬁéeﬁg%{tg%pregﬁgcg b¥ i@g%bma?gtgﬁ}rx]m%uegs I—f &anlzawan and

chim&PAGoA btiunge edtibdeics @ncaaﬁtimﬁgi ifegman® avelvkll knewh td tose skilled in
those of skill in the art. an exanpl e, Leung et al ,

the arfy, blag w94 antipodg gompaygals desv%fm@ dusanized chieris 08 hpygpan
antlb ég%'bofafég pg)%@naﬁ%n é}ﬁsefss god\kfﬂgtl%l? ;ﬁﬁ %’dg%ﬂfﬁe Igﬁns‘tan’t

nmur i1 ne ant 1 nonocl on
reglomsespectlve human K and 1 gG constant regi on donai ns.

1Ni ;Ce'g %l bodi es [ 0055] Techni ques for producing
Sare wel |l known in the art (see, e.g.

[005 @U@lﬁnﬁhc @htib tl.‘s‘é?ec%%l]&lna%g rotel? ﬁ@vhw@ﬂ?@%ﬁﬁ @éloﬁé of a

ture 332: 323 (1988), Verhoeyen et al, Science
human38¢dbqdydesy be@auepl@pecbloy thie vafplge regiets'off, thc exhmisie a IU@ﬂse

antlb?a%gg)ff %Sréggtég %Blegneéxfarlg* deqrjrmln n%%lonﬁ@g?ﬁgé&ﬁhe mouse antibody.

ChiméAO8dibodied ethibliReéeasetl ifiHunBLenidyaHldanatasea siabDiy wisy
be humani zed by transferring the nouse CDRsfromthe

adminjgigipy tanquiipgihtCopeial ehriqessaphgorng mrsingdigunoglobulin variable

domagglgé‘(]‘g%lf??e&i' P e%&g@ nﬁlebl‘?a%f ?zscf?o@%cn%y &%Ps‘?z W%B

uman ant nouse framevvor
(1989).nTedmiqiek frdoastrmniag khinedricantibdiickyara welladnso/nrte tHoae efiskill in

ith h f
the s o AEGTHErHATERE o L yéﬁz’??)@gd%% o8 etision e chimera
by coﬁnl“gglﬂ?% PR %qu@ﬁ@eh Qﬂ%ﬁj x?gf the W i & murine LL2, an anti-

catron m reure |n Or er to restoré the
CD22rhbadoléal afﬁtfboﬂyt Vit fesbé'tﬁlvmhninﬁﬁ k&l i[O dyonsthit feglomdddtrins.

ag{&%gljﬁﬁ%b%& he repl acenent of one or nore human
[0055] Techniques for producing humanized MAbs are well known in the art (see, e.g., Jones
et al., Nature 321: 522 (1986), Riechmann et al., Nature 332: 323 (1988), Verhoeyen et al.,
Science 239: 1534 (1988), Carter et al., Proc. Nat'l Acad. Sci. USA 89: 4285 (1992), Sandhu,
Crit. Rev. Biotech. 12: 437 (1992), and Singer et al., J. Immun. 150: 2844 (1993)). A

chimeric or murine monoclonal antibody may be humanized by transferring the mouse CDRs
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in the FRregions with their nurine counterparts to

obtai n an anti body that possesses good bi ndi ng
w@tdoneasy8 to its epitope. See, for exanple, TePEEES2089/039619

ah, Biotechnol ogy 9:266 (1991) and Ver hoeyen et al.

ce 239: 153 1988 ner a e_ . human FR
from e KAV i 6 PRIS CRas Of i PGSy I A e
corre§fRUBInG VRALBIS dBMHim 08 a hafRh @RS TThE Shdiise BraleMoRdreg s (FR) in
or nore CDR am no aci d resi dues woul d be candi dat es

the clfigyerig gtovpelonaliaatibodyaraalspmenlinsdivath fwoBe]R meausoers. HAgsimply
transt@rr(n?;%l 1 al{ggc ] 1Xtol?1ﬂgﬁﬁ Qtohg? %sﬁ?s 1}1'3'@(%01%& (l;]r qven loss of antibody

orital appr oac ransgeni ¢ anl ITH

affinity( @dtﬁtﬁcﬁfamddi\ﬂcitibnhﬁigﬁﬂbd ﬂéﬁ‘ﬂdﬂﬂgh obmf torreét@felthm@1m affhhity of the
in the art Manci ni et al 2004, New M cr obi ol
muringzngheslyp d: hlscs@ﬁ P acepmpliskeidy thy replageysent b e O ERRhUIRR Fesidues

in theg%{ fégfé%p %th%ﬁirgrﬁngré% &&éé}fﬁt@ ?O@tﬁiéki? S]I%F%dk fnf hossgsggs?’good

bmduaglafﬁbmyigo il e@ﬁoprarSeb,efoc ansiple) dhmqiesbyt aye ernzahnoﬁogy 9:266 (1991) and

VernGESTESCREL L Ca0S/ 851 A, TELROK:, LSt L a8 DRSS e

that d$f?@r F R RN R ciMnfedpdrardnd a?é lo@&ted H@Eé"troeor?fél&h 11%5)3 more

(1990). Such fully human antibodies are expecte
CDR@)mmeacnd e&seim%m e adiditee frsubdiidwtianhi neric or
ni z nrb dtlbodl es and to function in vivo as

EHTT-aM P “Edogenous human antibodies. In certain

[00568 ﬂ@@tﬁbcﬁ@ﬂ@? grodubigg Ghidt Reda@itbodies asitg itk @Eubasitd¥RY approaches
utilize human anti bodi es produced by such techni ques.

or trapggggig|anjrpals fangpiagd aith paman ﬁ@npﬁ%eé%b indpeiaye kevhingheart
.z, cHﬁ egﬁe%b@ REPSS C%S%gg% t%ﬁ%g%%d§%h&1er 2005, Comb.

arbosa et
Chentd Jﬂg’lﬁT%)xgh;bw Sereeand:i bha6, dﬁrehl&yarhlicg;m 206d, €dirf.r@wm. Phamacol.

ns or . fromhunmaps that exhibit a particul ar
3: 544d?®”§sf5{1&ga ginan aihody glsocap epo?sltjaﬁt@égy RS 5{01%%0%
transf%@t@él) methD&s, QQV\@ntﬁgﬁaéthﬁﬂ%EMégj? Al B IRBicAEd RRAIER the art.

froma di séased i ndi vi dual he circul ating
See famtxiatmptiy M@pé&ﬂm etel.milgripe 348552051 OWAOM sS@htfulbx)Uumsn

antlb%cgﬁs e?r?tﬁ{(geicif:gi 8)% %(\:/I%I? etev\%fgl &e %ag]ah églm ric & RManized

antib&ped AT BRIRGSA n@%v@'as eds@RBly eﬁ@@é&hb%lﬁlﬁﬂa@a&mgﬁs In certain
display library of human Fab anti body fragments from

embodgpaiss atccdpiEneganstberdssaind @sorsrees yay tibtias hymran gpftpodies produced

fromcirculating blood | ynphocytes {1d.).
bysugg{e% ﬁﬁant Fab were cloned fromthe m g and K chain

[0057q1Th bhedyerneperl theiphage disglay resmiitjeelinay e aseflhagen&aﬁ:ﬂha}an

I|brary | d) wer e canverted se
antibogy BS%WPB"FFPBW res2d¥si ﬁ@neép@ef fleg %k%%@f})s Pﬁg%%lbodles
may l%{gernglg?e\éi%’frgﬁ go}lﬂéggaflrgmmé bf‘frbIWHﬁFi%% hy Hd{llb% GPHANGES dlsgc/ase state,
such goraterDantws Badsper 410 2G81). dde addant@etto cmmﬂmnsnwmhmpf

antib%g?sg‘%@n%tqu éed(lggilél;:ml%g haéil?et qlﬁchl!'a bo%gttﬂ%%%' rﬁ%erﬁqéri,e%?y be biased
toward@ R RS g Rh8SE seabOhHo SRl REtiddaE bor ,  NY

[0058] In one non-limiting example of this methodology, Dantas-Barbosa et al. (2005)
constructed a phage display library of human Fab antibody fragments from osteosarcoma
patients. Generally, total RNA was obtained from circulating blood lymphocytes (/d.).

Recombinant Fab were cloned from the i, v and k chain antibody repertoires and inserted
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pp. 9.1 to 9.22). The final Fab fragnments were
digested with restriction endonucl eases and inserted
WO pi00/124588 bact er i ophage genone to nmake t he phalEr/US2009/039619
display library. Such libraries may be screened by
st andgrd pl?i%ge di spl ay net hods, as known in the art

into § Rhage display libpgx gidal AN AnnErerieasriadtp cDIGWpandNsed fumake Fab
g - - - I . . . .

DN BG SRR By R ot B i pHBloglobuta

sequepeest (Marksletiah, 19%av/i oy Bodl. P23 Hdt-87). f[dbrat;hc_ajnstmcﬂidnamas

see, e. g.,.Johnson. Chi.swel rrent inion jn
perfolie Sl B sy Madtoubat 0P e datlRhe e damal,
Barbd%8Y aR(&i3),0€ carRAI @I)I%CBéﬁﬁﬁg'HherrtEa‘Bo@%rz\P%s% ACBd&Rhing Harbor, NY
See U.S. Patent Nos. 5,567,610 and 5, 229, 275,
pp- 9ilrie 828or Ahelindldiabifrrghyniserase digested withhedtrictemm éndenycleases and
. [ . ' ' [ hze. 1t hat. the t echini ques.
nsr Q0GP A0 o AR Rt DR S B oy
be scefi@E ighdatthplingadisphgdh@Bodyl agiiovanidythd s ¥, 8., PBYualini and
be utilized. %88@960 In_another alternative, transgenic
Ruoslahfinkd98. Name 309 Pauvalinic 499%; TopQluaget dpcl.dved. 43:159-
162)'produce human anti bodi es may be used to generate
anti bodi es agai nst essentially any inmunogenic target,
[0059) dthage displagaardbé parforinzd in @ magetp bbomats, Mettiwidevieor, see e.g.

tobiofit B8l CE sl o 7 SR T AaREY 343 1485, Human
antibbEREPaI8S b@bendNRLYBE irkifo 8REuddlBMNs. Shdy Favh®ht 1€4s.
al, Int. Immun. 6:579 (1994). A nonlimting exanple of

5,567sai@rand S92 insompheteddivadin b e¢felenteingheir enténety. ebheaskilled

artisatlllggvge T aiig:e tIIE.ﬁnI;HJeQ%) { c%é@%%i%%%gipé%r%a%g%@t %ﬁ%%gi%ﬁq%id)%or making
and s@BbiBg Bumbhent(BoUES odBiltited )fra?ﬁi&ﬁfé mBM& RERBd.
i nacti vated and repl aced by functional human anti body

[00604 dp @gothealieenativie traapganiorvimals thaidavmbrsa genstinally syainedied to
produtrcg ﬁﬂllngr? ahﬁggﬂ?éstnha[)g%ﬁ?%led I&Eenééﬁ#@%fﬁ%ﬁ%@ %@& (e)s/seegtsi?lly any

ranstornmed w I ne-c gure
immuagéri¢ eirgdt, whtgonoelardig)mirtizdtion pndtaéaie dVipdiods fursbedinihp duman

. h | gH and. | gkappa,.l oci, .includin e ori of
antibeE Gorp ParEieaBico A b b8 TsTiotg Lol bae by g Enad 994
Lonb@&3Q: L QY107 66 SBAUOND Esnd T or W BRY 3hhAR! £57€81998). A non-

~ _repertoire may be used to génerate antibody producing
limitigg exsinhple ofwbtichla systymbe ther ¥omdbmde®rie.g., Kiytan dahakOWyJ. Immunol.

k t i ques. A nohbu r) i nized with,a. . .
Merh MR Moy 8o HRGTRD St M st stbizfa Sipitar animals,
the mB@elibbdIEIEs hBRRBE erachitédadBr¥plaed B NBstiGh] ARAAREntibody

produced by standard techni ques di scussed above. A

genesy whilethe remaipdergfiibe ouseirsMpese stem rapeingvaip¢tabl e, each
£ WWRECh ' i f oo
o061 M 0 BA En 0 I L e LSRR GG SRRl
chronfBymedakn cohwredtportivag of tHediuapaudgHeopd tgaippaloci, Whilhding the
. retaining fhe pharnmacoki n?ti Cc properties of nornal
majonfy ph FREAREABIS AFESD pegUsRFs elong accesporyggenesand isgplpjogysequences.

e BRSO HeiS e UL e GO et
whictsipgy berpivgessadintehybridoenaarvy knpen sepbniqueand fednoMrase® ammunized
with a target antigen will produce human antibodies by the normal immune response, which
may be harvested and/or produced by standard techniques discussed above. A variety of
strains of XenoMouse® are available, each of which is capable of producing a different class

of antibody. Transgenically produced human antibodies have been shown to have therapeutic
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been genetically engineered to produce human
anti bodi es. Anti body Fragnents [0062] Anti body

WO e@geisss whi ch recogni ze specific epitopes CBEI/B82009/039619
generated by known techni ques. Antibody fragnents are

s L Bl 4 8 B ot e
et al.,gl(‘)gb)'. )T skilRAMBIMaS vl e e R0 dieceslniY cBRPsiios eglggﬁét%ﬁs are

4l
.of the antibody nolecule and Fab' fragnments can be
not ligétpé foase df e Xenhddousg®diystams ug maynitidige snyotrartsgenifaaima) that has

ts. . r i Fab'...expression libraries
been é{{%ﬂ%@ﬁfc% g@%’ {Jegttgﬁ}o(dhgés%u%%n %ﬂu.b,o é%§'89, Sci ence,
246uibddAFrhghdyst o al l ow rapid and easy identification
of nonocl onal Fab' fragnents wiith the desjred
(00624 pfég%f)fllé fregments SgNoh reeQEREPECIHAGPIRPCy 6HEPagEW s by known

0l . . : 4 E |

BB 0 0 ARSI o BTN, o

Fab', Fabnpfabcbiv,eF¢ andthe likenBfabdefragmaiits ckomted produnatddy\fdpsin digestion
domai n. The VL d VH donmmi ns .associ ate to form.a .

of the ey P g gnaTal, TR FdSRGHETRY BB fiapinide brdges

of theqrrgﬁ@’l)ﬁ‘fﬁg'rﬂenﬁ NKIEGniWed), Pg@géx‘g?eskibﬂ KiBfariehs ban DEERESEP Huse ef

i ng scFv nol ecul es "an eSi gni ng suitable peptide
al., 19§mReprrea46: B 18 e tb allovuspRharsigasNalentdfigipped 2onopgonal Fab’
Pat en 1.4.946, 748, R apnd M _Wiitlow "Single .
fragmels D8 cestish SRy o 73 1000){ Heiamisitay B enoglp By Rgpein
digesfRol¥f MainkiBbdy ardl el RadaiitdobithDBEYisWdEdE 2bleti&egi ons, "
TI BTECH, Vol _9: 132-137 (1991). [0064] Techni %ues for
(0063} “oingle shaig iFygnelcerderbich v hermmites @ Y L dommyy and a VA{ demain. The

VL O 18R ] LRSS o AR e
covalenibdinked &y edeptdelinkdbyl ). a¥lethedcior naREHSLF Amodetuldsady designing
suiati, GHGF ok gt R eaday bt By Nk frbaPan S ot Bg) £46.778,
R. RaQ% aOL WeKi(1BRSESiR e (18, DNA -CRAS g V991308 1989 BIR FABird and

anti body fragnent can be obtained by pepsih or” papaln
B.W. Walkst {'inglefCHuint Mniitenly tVar mblei RegdineS TIBTECH; il i9%oh3R-137 (1991).

ooe 5 OB R AR R A T K e
as disalased Bf exARFIe s CotiRl el (1008 Rioh ExpHesOPurse : N3 ihicorporated
et al, Arch Biochem Biophys. 89: 230 (1960); Porter,

hereirgbyrsheaice 75: 119 (1959), Edel man et al, in METHODS

10065 MR lpan be pROABAS Er g GSRHEM oS B3 1 P enc
antibdyamby Arpichich BSE. [ QNG andthéd Hasdofthe DN AIsediARYoriRe fragment. An

. comrercially obtained froma w de variety_ of known .
antibady [ragant a5y DecobiRpredY BERIHr reRapais digentiomdihnlldengta ptikydies by
doms ds|
com PP RN aet T (AFOL TRl I SRPIERY RRlHR, U
PatenhiNnb ér036f94arni Baidil et 7 agd irefstenvarcootameditisareine Alse, get Njsonoff es

al, Aé{:ﬁ%lé&lﬁgzg B?o;)%gsr.] %’tﬁ? B(mlbg&, E’grtérl;lﬁ?orc}zgrg.sf C/I.? a{ 1e9d(1959), Edelman et
al., in METHODS IN ENZYMOLOGY VOL. 1, page 422 (Academic Press 1967), and
Coligan at pages 2.8.1-2.8.10 and 2.10.-2.10.4.

Known Antibodies

[0066] Antibodies of use may be commercially obtained from a wide variety of known

sources. For example, a variety of antibody secreting hybridoma lines are available from the
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been deposited at the ATCC and/or have published
vari abl e regi on sequences and are available for use in

W@ b@aressred nmet hods and conpositions. See, e.RBCT/UR2B/039619
Patent Nos. 7,312,318; 7,282,567, 7,151, 164,

7,074, 403:. 7,060, 802; 56, 509; 49 06 45,13
Amer”/“@&}’Péggﬂtu*? @a@ cg (A%C&L lapgssas, ;& 3&1@6 myrh ber S 4ggbodies
agamZb Wtidud 88easé s teggéts »rlﬂéiudl@g %ﬁﬁncﬂ@&me@ t %n@rza@so@atg@ﬂm s have

989, 241; 3: 018; 6, 964,854: 6, 96

been éemne@atzhe eTmarmqr ha@e gsmlsbgdtvar@bmggmeqwngasearmwe

Nt e o TR e

7 31263; 18932825574 62' 8817i@4468 076 48877 G@@soﬁ 7&&6 5@947 o@é 88(1,'74@5' 132;
878 812: 4 062:

7 04168(@61 041.892: 760@62_9325;;)38@1 §5ﬁ01273@398 3, oggg 3§8§ 001 388 5% 4ss:

6,99429’7%@9%%52 %%%z@sg 97g 8@%46 3%@1%'6% &?Z §,9§2§§12, 813,

6.95661,0768.96 892415, 7842488 6,946, 12640, 87B02(5 6789, 589586,98] 383, GRTL;645;
692165398 930433 4805 7915 Aéner sty 0608 198 g7 By i

6 887246@;28 8§$@94 e @831(234(7536;879 8@236 %458@6685/@ 5%@46 8@7 @5(2 68§62t 062;

6.861631408, 827,927,85 $0I62B5 9,836 25926 833’854% 6'.?836 37&56 864 58’(2 68% 778,

o5 B85rR18 5 BOSIE S0 10 Eo b A% 58 M,

6 743189@65,,73§ 9%916 931(530%3 647@8 193@71@96@%5'5@865366 6@2 14@86 692 908
6 689@50159 6§%é62 65 Q%?-m@ 68@ 7&%56 @&23’7366 64@2 7§106 6%3 21414; 62@5@ 104;

6025003818 485 oG B8E 0 fog s an b b AR s

6,59208688%,536,04 5,66, 3833 45 8,566,038.3, 5&}61% 03A6,16546,564 34?2 338,058;

55, 48 444 245: A4
6.525823 20,5 35009°c5 BN A6 515 18400 Shnb6% bang. 06488350 61hEn598:
6, 482640%0643%47 % 2658453816% 46@ 5%876 2@531732 6%4%3 8§§46 4§8 4?@ 694'5% 044;
6 4555>4@16,4M610 5 4749182(2329 445 1?4896 Y4045 6736 4@566 459 92;83 61413 726;

640659, B 43 0RO B3 ar P A g A G R e

6, 376@{5406 her ramtq, mdlm 6@!39 48ned 353 dr 6 deRBY 5 26 ssm‘mﬁ%,m 246:
he art. The skil artisan will reallze t

6 344a1r9t& 6349, 5%@%‘1&;‘&9 ér33édt7 P ES: ét25ﬁgg6ﬁy%ﬂ8ﬂé$ﬁa§ 183,744,

6,129303) gl B350 é}g‘/’f%é%ai%l, g‘@gggg@@ﬁ&ﬁ%ﬁgﬂb@gh TR lsbﬁ)s 229;

5 789L£RTQ7d6gt4a@zaﬁs’E}6 fl@r 5aN6j5bo8 . €57, A58, 4695@14&29931 5 525,338.
di sease-associ ated target of interest, The anti

Thesqqra gxrgplapneiinands “thlﬁevaéae&h%fdbtla%tapabq%%mﬁiabelb bybridomas are
f (S

oo R SRSl 1 8 PR BGRB8

secretmghxhrmlopras dgribst@bmosiann @seﬁswas@cdtddemhgerqmms baebtained by a

simpI S LR ooV 8] S PR B ahi s R bt At a seected

discaeOltBRSAtbd QRSet Wﬁltéreéfroh‘ﬁ@ aﬁﬁé&%‘%ﬁﬁdlﬁg‘ d&ﬂgmy %Fth@fcloned antibodies
proteins or peptides with one or nbre substituted
may berammifedi ekcisedi ligaged into an expression vector, transfected 1nt0 an adapted host

cell and used for protein production, using standard techniques well known in the art.
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As di scussed above, nethods for maki ng nonocl onal
anti bodi es against virtually any target antigen are
wWaowdov/1k6568wn i n the art. Typically, these resul BCT/HS2009/039619
production of nurine antibodi es agai nst a target
.ant i : Ls well known in the art, the
An"%%éf@@ﬁuﬁﬁﬁ 19 specificity of murine nonocl ona
tibodies is deternmined |argely by the hypervariable
[006@3&9@6%&?&3@%@%?@%%% m%@qdé@n@myoggwéﬁ%wolve
dlVibh BE] B8 4MRGIRS IPBRIRL Wiin ' IO GER residues.
pro 3 on the agﬁ?bgdy I?@ﬁt Chaﬁﬁﬁ%ﬁ%h@ﬁ%%ﬂgﬁgt eavE}B%81§1reS1dueS
As distusbadl. abage,destbodsdedmiakingen@iokloabloangipodihg against yirtually any target
. humani zed or .h n versigns of nurine antibodi.es my .
antig L arg el {hngRinds Bt o LHRIFA e oS BRUILE REGPIGIPRA! Fgine antibodies

againéhefafrel BRgEUI IARGs WO 96 AHENBRSrA AR dnfig&-bRdingNpleifif @Y of
.exanpl e, human antibody franmework and constant region
murirgagoRIréa] aibodies as deemiingl lataslyelit the iypenviniable eorplioientarity

' es to h .ant 1.ho constant regi o
der L SLRETEER Al 0B AP SR 5 o
sequdnees, B PnSBURIHOES 1ight @aintdtd edhe MayyehaGONGS ddsetiBEl in detail

for. exanple, by chem cal synthesis and assenblﬁ of
aboVe, (CPigRFHISe PWBRRIgRLOTHER M YsE 198t arrinednfibegies mAY bpeensjructed by

techn k Buchak! %reffﬁ?% f%ﬂ%ﬁé)tfhe %rﬁl%tdlgllQ fgé{cbtﬁg}%%gag% in!js1 2 de/doipto, for

vari ous enbodi nen e structur
examplee hapautitibodh iracherk sid asisaht rgionsequenbésyor b attaching the
ngnized r human anti bodi es na%bbe optinm zed b

. h
enting TBHA VR lTESGR SRyRBCaHP RYmaR AR hadl cgfrugnt regipn sequences. In

alterr@¥ 2eBthBodiends Sthdhtiathd R RqhdiRe@bt art di@ibodPRiay be constructed,
functional characteristics of humani zed ant’ bodi es may

for exsanplenpiy shemios sysidtssisiand essembly of aligoadclentivios eneidiny thre antire

. AMEVOLK I e I: FR) am ng acids with the
light %:Igr ree\ggcc)ﬁ%fl r‘{grliﬁ-%e éﬁ%lgﬁlg Og]é? gt c?fdyt he parent rmurine
tibody. This is particularly true en the framework,
006t digRe i e s PG apl ! Erdeeempsin dgrarrstos of
nativd, RBintdAR, h@Bhtlu&Bor HUARANbEIiI& M8 b€ BFERizel BS replacing one or more
. therapeutic _properties of an antibody, such’as binding
amineypdigl pstdpes.oF ot dxempls; dfés waHtkingen in theartdhstsbe fuactionsl or

charagt%}fiétfc%to? hi} I ]a}gl%?cli %rﬂ}biog%g inrb%énﬁ%%qsvga %g%ﬁ%h{ggﬁ?mn% number of

enthe e C eness

humat FRRfRiWeRNE Flgi SR defitio §3EPNRK ke doylesndNAAR hARo RedkYof the
dependent cellular cytotoxicity) by the anti body, may
parenpalugpe pRbdY- disds priviculadly Hugbdien de menorkdpgion amino acid

resid %5%&,%%%%%1%%8%% dPralderpative enbodiments, the

uences use 0 make the cytoki ne- MAb

006 RS SRS RIS R b5 s B i o

the tafR0elpes, thadisssdigim- bnofPPhle f (Y AnSIBHUEERS Ak et antigen, or even
di scussed_ in the Exanpl es below [0071] The skilled
the effgefih s 94 UGN ARAHE fgemplementyispendsnt cyigipRigitukgrcADCC

o SHPIL 00 R RGO ALV, 5P TR e

numbst ofi dnaino peidpebdtitetsonsi . e., conservative am no acid
substitutions). The properties of the various am no
[0070] In alternative embodiments, the DDD and/or AD sequences used to make the

cytokine-MAb DNL constructs may be further optimized, for example to increase the DDD-
AD binding affinity. Potential sequence variations in DDD or AD sequences are discussed in

the Examples below.
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acids and effect of am no acid substitution on protein

structure and function have been the subject of
we@iengisse st udy and know edge in the art. [ OOFQi/UF09/039619

exanpl e, the hydropathi c index of am no acids may be

Doolittle, 1982, J . |.. Biol, .
10075 %ﬁfeﬁsﬁé il Beapdrs t&)ét @ﬁtamleo Hd s iftdpp typically
1nv01{/$‘ﬁ1e4%15]&n?&1't dt &Pﬂhfn‘okh@de\ﬁltﬁ thdihe a%ﬁﬁ@ﬁkqé'fﬁreﬁtf\}éﬁl éﬂ'n?lar

he resultant protein, which in turn defines
prOpqrmse(n acconsarvefive welrpramcbiurbstwwumsaxt hke propértics) béthe anolms amino

B R N T

subjeCeR&Sive Studg and Kidwledgdmahd xuttl e, 1982), these are:
i sol eucine (+4.5); valine (+4.2); leucine (+3.8);

[0078 r}%)ékﬁhﬁl@' A8 hgffh%p&lnc RYSL & MBHEUSHE PRy b %ox@s)idered (Kyte &
net hi oni ne ; alanine (+1.8); glycine (-0.4),;

Doolitth, 6 882, He M oS Blol7) f57slé]5r FQ).(L1g. 1glpfive hycbt)pqihlamherémegynf the amino
acid c&YﬁlH Su'ﬁ% 8(&(6 s\gc%xjdap l{]..{cglﬁj{? %g&]f(séuét?ﬁtsﬁélgtglg{] %5150&1 1(1%€t’n5cseﬁnes the
intera@GPR6AGE Peotém3nith othbymblREules. SE&h;andhdladll Ghdb&@ dssigad)a

I n_maki ng conservative substitutions, the use of am no

hydropathisindpe g theyhasis pAtth mfdrpﬁ}@nte@y adehafeetshpracteriptics (Kyte &

DoolRfi€N16§3 eg‘fesé/\ﬁrtehfsgleugln & 008 5, G:l ; ﬁﬁé‘n?lalamne

. ae)even nor e rr d. 6 Amno Ci
(+2.8%ulysteink ey btarre (ﬁﬁ)ﬁg,ahsthldnaieeﬁﬂm ;@ladeoHt8)} flgcine (-0.4); threonine (-
0.7, i R S melharia) S5 parop ot D ool Qe bbeh eluamat

(-3. S)aéﬁitegﬁ‘l%g (13(5835§p919at@@3%)r %‘?hﬁgﬁ% (- 335’)91})@{11@? 3(9)3 ald ; strglmne (-4.5).

aspartate ut'anate
In mm msqwm\@)subaspmragthnelse( eardinp agxldsmdtmmbyc(relﬁntm)c indices are

withilg lF agﬁ]ls I%ef%rr%i gsjlﬁlrlrﬁlgglﬁrr]g ée ]zre%rrgg ra?ng;\g 0? aie 6\;&:11) rhore
prefefféd.hi onine (-1.3); valine (-1.5); Ieu0|ne (-1.8);
i soleucine (-1.8); tyrosine (-2.3); phenylal anine

[0073(] @m@o acld %Bgtﬂﬁﬁé‘ﬁ‘m(ay %lsé)takel?ﬁﬂ%l a%@@dﬁ? fife, Iﬁffdr&}iﬂlmty% ltfSamino

others of simlar hydrophilicity is preferred.
acid r[eS)dﬁ’eﬂfqe gzﬂbﬁér Patooi d.664( 0 bndydnephildetyt adues ihaee befentdssgned to

amin G5 s Gl S Bl TS P B ol B AR 5.0 serine
(+0.35,QPRESInS (-E2)E Emta@mné mhz)aglyg n\é((()ﬁ@hr@dimﬁ@( on@ prmlﬁeh( a8 +-.1);
a

amno acid wit e chain,

alamllf.‘?’r( Q.9 bstidine (Fh); éYiﬁ@@@ (-&i0)vaethswnedni. %@V@J@iﬂp Ié |1@19é‘§( 1.8);

rP&f I I S
sole QA EUP Lo SRE AR B0 LTS (L Rplpcgent o
amindlbdiflewahbotirrd sfsididichydeshilisdty ioprefdieedt endency of
protein domains to adopt an al pha-helical, beta-sheet

[00742r0th@1\/c%h§1€eﬂaubxﬁ1s IHEILAE HRIsYze I MCArkinG basiResRin. For example, it
etermined and is known in the art (see, e.g., Chou &

woulggenesally npo ba prafpracHenerlagean apgno aoid pvith a q@ygact sige chain, such as

e sgOG ip ERNERY il e BEPLES g g prosine
The eéﬁétt&if&lameuﬂmﬂnblaeﬂ resitugyon prateinescafdagoniaeriraid ale a
have been_constr.ucted are

m no id substitutions an
cons@«ﬁ a;hrp];@ gp@lrlc@ioﬁtudé(xgwﬁff@ct of different amino acid resugjues on the

tendency of protein domains to adopt an alpha-helical, beta-sheet or reverse turn secondary
structure has been determined and is known in the art (see, e.g., Chou & Fasman, 1974,
Biochemistry, 13:222-245; 1978, Ann. Rev. Biochem., 47: 251-276; 1979, Biophys. J.,
26:367-384).
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arginine and |ysine; glutamate and aspartate; serine
and threoni ne; glutam ne and asparagi ne; and vali ne,

wo emefieessaand i sol euci ne. Alternatively: A a (ArCT/E82009/039619
ile, val; Arg (R gin, asn, lys; Asn (N his asp,

[007% gdsg? rag Slé@li,lcno;néﬁsalp %?3 @}%ﬁeﬂ 1erlé| ;e@%/;w(a C&g %tr c(opf)?ervatlve
amin@géid s@ﬂ)%tutio)ﬁ% ,ha@d Qsen'd@nﬁ(thﬁcte\ﬁ%hd af@l%nov@l i thepﬁ‘r@ Fbi€&kample:

Leu & ala, phe, ile;, Lys (K) gin, asn,
argmg),egrm Mne( géutqm@e apd @spart@‘qg}a sephe a(xd:)hrq:qmne galtammleapd asparagme

and v?b@e le{%%[rre aga(?sogi.g)cn‘%\()%l%e%&&lvgﬁ) Alf’i K{\) legg{le (VTL grg%() gin, D asn, lys;

Asn (Ne)mus agt, 1yspm@, glat Asp [DPF8] gl 09y (OaNg ls@ke G ((9)’1§luf @s‘h Glu (E)

Ci |tut|ons i ncl ude whet her or not the
gln, a@%s&éhﬂ&') pla; %&é@é’énﬂ #inilye argitlier(Doral.aretealpridieelen; b?u (L9 val, met,
ala, pﬁ@llléeﬂ )O%ﬁ egdn %:rgr Mel I\% %1%" qug‘ﬁ (%gq%zg%f%ﬁnt?’aqrﬂ/ea ia\.,ll_ﬁrrrz Pro (P)

Ubst 1T U s’ wou |nc
ala; SSefS)am Wr&T) §'danm(dV)°;blE ty# 'Elyrf(?fd 1 phe, He, sadVMalV) iWaleu, met,
h nd Leu; Leu and Ile; Leu and Met; Phe and Tyr; Tyr
phe, agﬁd Trp. (See, e.g., PROAL website at rockefeller.edu)
sol vent exposed resi dues, .caonservative
[007 5 Y61 OaE HBREORORI B stigHoRsiaclAdn Whather eliept @euremdue is
r
o G314 8o e 1] Yt BB AU B
substlLu}tgmarwd)uN ggclu\dal AgmahdlAsn; Skeandslid; Sd:rea;nd HAdagHie a‘vIdIAla,PMa and

d Tyr Vi t een..co ru
aly: FESET V] iR 8o BB Lowna MEY BhemorTys ot BHEITD. (See.
e.g., FROWIaS b aPAM%@inlér%? Fbr g&%ﬂt)&xp@%ﬁ h&diduel Béo'hbéi’vatwe
Grantham matri x, MlLachlan matrix, Doolittle matri X,

substieifing sfoulchiseludg:, Anp gad Asmehaniand CFlut Gt arelt Gink Gly amkala; Gly and
Asn; %i?a Ifd)i)ro{?.g%_/a;?tqglx %lat aen\lg/ilrgqe%rglta . dsae& Hcl] %Er,riays anZi( Arg; Val and

Leu; bethaid HeyTie@nd Va0 Ehermy T3k, Sgdqo‘{ﬂ&h&ﬁ mdth€esavs bet®nucted to

i.nternol ecul ar or _intranol ecul ar bonds, such as

assist i SRR fgminafid suhsHisiops aneh astheiBA3]2 Weeowegimatrix, Dayhoff

matri RXSHhY I e BRI P GHES D %Sht%e ma!géé Hé ihor ik, Mata
negatively charged residués

matrixliSigh fmatiex JondssmiteixyRenmag s, byviaysitex Bed Rmerdnlaﬁx (Idem.)
[0078] Met hods of substituting any am no acid for any

[0077q)ﬁﬂn déter&ﬂiﬁhmg anghel atid sabstieniadathe Bt BidcoreYEMe @xRtfdice of
known and a matter of routine experinentation for

lmerr@ﬁ@w.w Pré@ng}l%q%aarbonqis@ﬁu@mrfﬁwtw of Henie benhsi(gpliebrisiges)
betweg? bSTlﬁl{/Jl %got | gﬂg§§1§§o 19 rA Lg%?] B%%gﬁa\%ﬂﬂcﬁﬁge%@éﬁues

0 |go
(agwé@@éﬂu)un®sdﬁdmdmxbumcmmmmwmmycynmaxpmaﬁ$son vect or
construct. Therapeutic Agents [0079] In alternative

[0078¢ ivbkb dsrifishstithzipane Whiigo AGE Mdraing dther aMirkydcdd @XdnCencoded
agents, anti %ngl ogeni c agents, pro-apoptotic agents
e

proteig ApqUs R HE SV HloNErEd 2 TAlIRB R aRe sjeswmaanéation for the skilled
rtisar® by By £ QE L Giredt h&%;

i ST 64830 BLOAGHOS B RAEAT 9l

assemirlyl ofi qigphmlcxy'tdek emedingescmibe deith sulsstinutiobrand Splidingl f®o an

(}/ ‘POSSG a

expression vector construct.

Therapeutic Agents

[0079] In alternative embodiments, therapeutic agents such as cytotoxic agents, anti-

angiogenic agents, pro-apoptotic agents, antibiotics, hormones, hormone antagonists,

chemokines, drugs, prodrugs, toxins, enzymes or other agents may be used as adjunct
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pharmaceutical property selected fromthe group
consisting of antimtotic, antikinase, alkylating,
wa@pionetssabol ite, antibiotic, alkaloid, anti-anptDys2000039619
pro-apoptotic agents and conbinations thereof. [0080]
Exe ary . drugs of,.use nm cl ude5-fl vor our aci
thera TR ot A o e T b bt R af et agossess a
pharnRRBERRALISOHEIE) seicRa Mt the cRAIHIBARHING of BithABdtRL Aitkdnase, alkylating,
busul fan, calicheanycin, canptothecin, carbop atin
antlmmbwwra@@@awl@d%@mﬁ angigEsRIG PrenopesicaBerx and combinations
there§l Orambuci |, cisplatin (CDDP), Cox-2 inhibitors,
I Tinotecan (CPT 1 1) SN- 38, carboplatin, cladri bi ne,

o083 B S s A PSR Sy G ool
anthrmymfeu bjeﬁtlzi}nus'lm@ytﬂé&hydiﬂW@EMﬁibe@%stﬁﬁﬁ’lD@ngfan cahcheamycm

yano- nor phol i no doxor ubi ci n, doxorubi cin | ucuroni de,
campgﬁlpqcub,c%rbﬁplgpg,cm-]@yqr@@/ca@ﬁqtmparm;lstme celebrex, chlorambucil,
mspla%pl' (é ébg%/g)ﬂf&nto%sc‘tnru?&g& é@%%pltl rSI@ 338&1@ 8%{1 %’drlbme

et oposi ['ucdroni opo§|

camptmld%mh&ttﬁlopﬂlb@&mmldh I@?ta(a‘BU&Rbiacaﬁaazﬁle ddcdianble aydtnbhGBin,
qud?rabl flutan1de farnesyl protein

daundrGiae; AERbiFin B oS %Odoééﬁﬁ?i“%‘%ﬁ RDORy Ry asgholino
doxoﬂugf%'iﬂ" labﬁdnﬂblchf %Ei&ﬁ'ghﬁ@ eﬁe ﬁﬁﬁ?ﬁéﬁﬁhﬁﬁﬁ@ es{r%ﬁgﬁdrﬁam de,

|'eucovori n, stine am ne
epldonlgrlbapmw pﬁtr(pgw re@pioe bumku’tgngantsnﬁppwmid‘(é’[ﬂlé)g&t@omde glucuronide,

cone s BIGHSE F FB GTALy TH BPES) LB FL8 ).ttt

flutarfids, faindx@ !l proe BNtk A feddse MnhibRrs 3g%ilnc1tﬁl§ih@ )Hyﬁﬁfi@urea idarubicin,
SemJSt I ne, streptozocin, t anoxi fen, taxol

1f05faf@%io$&@ﬁﬁa§@a€%ﬁef@@d@@ui§ feweavooih, lmnu@;me meahbperthammgm
melplﬁ %E:ng%’urlgg, 610 &%%ﬂ}eﬁﬁ%néev !n%t(t)}}e eli%é?t% znrﬁtv Xar trloges, tmlthramycm

mltoﬂ\iyd’m rnmsdtar[te navedbivé, M@0 smkdaaplod otsycir, @Q&h}baf@ﬂé | }5@11@1&6!;1 $éntostatin,
include ricin, abrin, alpha_toxin, sap
PSI- 36#56%@%%@%@5@)@0@ taspRdieasiaxol thasaéohomlde (an aqueous
PR

form glﬁ%@g?’)' HQQ%@nuﬁpE ﬁﬂﬁjef (h g[ug%ﬁviﬁ%%g% s h;g;rc])glgg, topotecan,

uracilexottad wnorahnin@wemMHnﬂammdm axdi vinca[ ANGBAYs. Chenoki nes
of use may include RANTES, MCAF, M Pl -alpha, MP

[0081] Beikinsaf dsd af thelldRQE3, abfin CapliatbRinesupotih fingiclease (RNase),
anti - angi ogeni c agents, such as anglostatln

€2 QP4ERASE: ?ﬁeﬂ SeBmdeeacrd, entralon A abplewgesbantiitel Brotripgelonin,

d1phtl?c’?fa'to>§ th Fs DR ARS: Qg&rpgﬁ% gé)élya@ﬁzﬁm%@ndo% feul ar

factor anti I es Odl es,

0082 & he%lo iSles &flﬁ@%ﬂang I@RﬁngpM(%‘ﬁ ’Mﬁijthﬁ@%( RR1p1.- st gnd IP-10.

i €s antlb i'es, dnt macr o
i bitory factor

10083F a2t e 201 A BT Sl ﬁ%%ja%ataabwa?%?ﬂn

canstdtihRE$i8Y fti- VESFURLIBBAi8Y, lhAPOGE pBR§Rs Al hiRiBodie, anti-vascular
interferons, interleukin-12, |1P-10, Go-Db,

grow@ﬁac@m@@g@gqx rpntigk lkﬁwﬁb@%gnmﬁﬂr ]oantlbodles and peptides, anti-Kras
anub%&ﬁt? {i}g@f a%tl%[) 1@5 %ﬁtl\ﬁtﬁ‘ m‘%ﬁ@@% %‘%?@(’gr{- n%%bq o‘la’y factor)

Sta pent osa

antibaigi Ganingt peptides, Iﬂbfr(ﬁfeﬁ&m pdfptﬁlle@fp@asrrhﬁxsgéhmyﬁvatoﬁnhlbltors tissue
PNU145156E, . 16Kprol actin fragnent, Lino

metal@P%@P%ﬁ%@b@?ltwh@rqr@&ﬁsd@teriséhmoka 15t (ﬁ@ 5 JBremiogpendin, 2-

methowgesf'rggrol, proliferin-related protein, carboxiamidotriazole, CM101, Marimastat,
pentosan polysulphate, angiopoietin-2, interferon-alpha, herbimycin A, PNU145156E, 16K
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endostatin, paclitaxel, accutin, angiostatin,
cidofovir, vincristine, bleonycin, AGW 1470, platelet

WO 209026588 or mi nocycline may be of use. [0084]PC/b82009/039619
useful therapeutic agents nmay conprise

onucl | de especi a ntisense ... -
prolafi} BN S P HEE (aEpieer dURPY BT B v bdies qpiaei, TNP-470.
endo@mp geIRSeRNdc@Rs 8GEQath, @EHoEd G, vEIeEBtiRS blRehry@inD A (VI3.470,
referred form of therapeut| c oli gonucl eotide is
platelgy &MMDFB"QWFM@ mgehe 8fpBO85] Di agnostic agents are
preferably selected fromthe group consisting of a
[0084] £Ahomuseful d@ramuﬁg@lge@ltwgay: mmmtqﬁggnuc&gﬁiqlm, eapecially antisense

f t
olisoRRAFHRENAbSE Ry isah <2l “Bripr iR ERaSTon FSeenshungucts, sueb
as bcRD dr BSPhebadeidd ®rmaas Merapeutif oHbAUORSLHC sRUENAS ar e

wel | known and any such known di agnostic agent may be

D,agmiq Oé};ggl imting exanpl es of diagnostic agents may
i nclu a radi onuclide such as 110In, 111 In, 177Lu,

05500554 95 108y 0 0B BN B0 .

radlologlc}hBtzbniI‘éﬁ@gﬁntBQ Parathagfisticlidi,a h&a], aIBoRacent 8dREa 5
chemétuﬁlg}e |TmﬁeIS gxgg{t@Zoungrcoggngrt @g%ﬁ Er %gggggétivegaggnt Sch

diagnb{ARAR G @el‘l QH§Wﬁ)fdnd'l§I%’ J{EM kh&&h Hﬁ?n&ﬁfc%@bﬁ{rﬁlé}l bd dsed. Non-
manganese (I11), iron (I1I'l), iron cobal

limiting ekashples of diagroppiengepls r)lay mebldy mr@mmquthdy sucsheme{r i 'In, MLy,

I 4 t lek I4
UF, Si(P: I)%ut@é Bﬁ]ﬁ?’%%’)i d}C)&iys‘%r 0 1%’ m) 4%%1 rmaugdf( Wﬂ’ L L
g, oSt ic] PN, MRt St Pa, “usnticaad ABHE:, “no, S5

| ant hanum (I111), gold III) Iead(ll) or _ bi smut h
or other papMatbEFas RS TeBTeIH LS. Bejemeenatisy OrRsf3iss gwy include

Chronlal:l,lg’lg(z g‘ﬁ%ngﬁ%%g {1‘"1‘)3, n%ﬂ?g rlnf ij e@%ﬁﬁﬁﬁﬁ%c@?%ﬁ ggﬂ&é‘? (D),

t1 c~agen conp
neod;bﬂimhu(ﬂH);Qm]naumﬁs{IH)gaitd:rbum ddpadoldis pma(iild), adddium i), terbium

(), ke el DIl RS somroa e oy Snclude
1amh£du%p(1ﬁ§ s SN @?x)@ B (19BN RGun PONEARTAEA

phycocyani n, cocyani n, opht hal dehyde an
compfiseibpesvasi sneh amrﬁl edipresuentRadaipelse dfignestc pggnts may be
romatic.acr

seectg Foft ot dgh @ ooty e frsoemee e Sih Rl ompounds.

A wikStRiety d ITIOAECOM MR £8 kKhOOSH] the ArtCREI@ lﬁiﬁ’ﬁ@tdliiﬁﬁéﬂ &
t he anti body conponent of the cytokl ne-

fluoresesis isothiecyisngtc bhodaninagaesery bebnehyrodyania, @lmhapwﬁn@, o-
t
phtaflonGh QR feoARET, T B GEAR bkl AP RS (8 uihuminol,
isoluraindl, an adh @l csrtidigum kaer, ax anfdagole lahlactididuin BElt or an oxalate ester.
incorporated into a tyrosine of an antibody or fusion
protein and a drug attached to an epsilon am no group

Imm%‘f"“ﬁ“!‘&%‘?‘?’fe resi due. Therapeutic and diagnostic agents
so can be attached, for exanple to reduced SH groups

[008%@ FEtaiR EMOBH B thetaatibodyecomtnaneit of rggrieline AP GINL construct
may e gl%g%ta?f@ 5%?5 greﬁgé}ta?&\f@o? magﬁgﬁiclé%@ﬁt?sTﬁé therapeutic agents

do not need to be the same but can be dlfferent e.g. a drug and a radioisotope. For example,
13I1 can be incorporated into a tyrosine of an antibody or fusion protein and a drug attached to
an epsilon amino group of a lysine residue. Therapeutic and diagnostic agents also can be

attached, for example to reduced SH groups and/or to carbohydrate side chains. Many
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with antibodies or fusion proteins are known in the

art and any such known nethod may be utilized. [0087]
woaobar@Epeut i ¢ or di agnostic agent can be att aRdiEUS2N9/039619

t he hinge region of a reduced anti body conponent via

fi f.or Alter ng
meth(gdasf]fg mal(%i %qu %8}4293:1‘( L :Tﬁ}l §veﬂ<ér{t Sojued u%%ft#%ﬁg?‘ﬂlc or%gagnos%c agents
with Mt@&ﬁrels bnRefon foehsase knévaliaghd and any such known method may be
3-(2-pyridyldithio)propionate (SPDP). Yu et al, Int. J
utilized. Cancer 56: 244 (1994). General techniques for such

(00874 %iﬂé%@%ﬁt&br%&%a%%%%& g:géﬁlgc} A t%@%g&eg Y prggduced

antlb@(ﬁﬁmohhih‘tlvmﬁd(sﬂme Boad fori@ldy).; Altdpessivalyi, suchtagahts can be attached

using IR PR RSB Bl e EE TG kP L iepgsoplonate

(SPDB) r?ﬁ‘ eBhl, 3hr Qe@iénc)er 5eaax] g $RQetaWeb B qids S8y sdcﬂ%onjugatlon
95); Price, "Production and Characteri zat| on of

are wgyﬁnh‘en i theapt iSte. foe exanenle Ao SHBYISTRY QEJN&OIBML

o B R ERBNET PN MRANR Ghb A
“Modi f&itibh iofl @@itiblbdiveh e ChymRRaESRthb89 5 In MEONE@CNaNAE |A\NTI®@?DIES

t herapeutic or di g{gnostl c agent can be co%}@at ed via
PRINSIRBED SRV AdtPe- 1T 8OYS; Rirelher qic(edeyiragesols (Wiley-Liss, Inc.

1995)6‘@}&@0‘@}/% {] ol @HJ}X& FoHLPYnHAT Pépti g%rfv@ Antihodies,” in
S S T R

réase t oadl ng he Sa agen
MONtOﬁI&)NhMN@IBODJESrrPR(DBU@&HBbhENG{NEBMNGI KNEAGLEEICAL

SN R A TN E O

Alter@iMveROGY tH&‘EﬁR‘%ﬂ@ Bf SiaMiRti@ eﬁmdn%% el el @efr@ohydrate moiety
s o2t

nmoi ety are wel [ -known to those of sKi in the art
in theS@aegiboof d)campbedy Sﬁhdnaeltohaﬂratd group dan beOaged ¢o intteas8BR loading

of thea%]%gl%%)g,fﬁi;{%g%t 1%Four% tg a tE;g %rmlp @ﬂ%caégéxy ra%%x%:([)le }]f ga?no ¢ used to

bind 4 Mi¢RFPOIRERLuINEsEdiAgdiRtiE Aint. entirety by reference.
The gener al met hod 1 nvol ves reacting an anti body

(00884 dvigsbedsripr pruyignsing pepbidedite arfibody Bgmqu@@%wp en tanmhpcm th
carbo%cf'rg‘{ rrhcgéty_?agé m-rkn'b?rl flio %%e g{' %1411? ke QRC gk % 5 19f é@nﬁﬁ?,fsmh et al,

IS reaction res S In an ini

Int. Jbﬁaﬁee;( ym33e)198)ksigh o whilehJc@imdoe 46118001 |(1 29w, al@lyd Shih et al., U.S.
reduction to a secongary amne to formthe fin
Pateng i ufat-l3. rrrogeratet actetn indbiibentivgly ydckraent Tb? gengal method

invol RLLRALY b S8EhARS olipordi 'h?@ﬁ% f}ﬁ ?Qﬂ%ﬁ%ﬁrb%&%&lja% eportlon with a

| munoconj ugate”is an ant ragnent
carriei polyowsital kastad l¢ast oredueanane &rdat)hly dThuts ecatipe tasultsnincan initial
ht, .chai n arlabler fuIIIen .
Sehifh it GH00 JFRaEE PR P S gtaaized Sacdlietin ina P adary aing t
fomg{efaialco}luéafgmnol 154: 5919 (1995); Hansen et al,
U. S Patent No. 5,443,953 (1995), Leung et al, U.S.
[0089 dihe e rogion Blaz 54, abemt if th@@frt}i@dﬁvéﬂﬂi dsdhepntibody compprant ef the

1mmLL|ngcoLrllé1§g8{et 1gnta| rt%q\éiy tﬁﬁé&legtn qﬂio%e%res it iS %(r)sbsobrlg gor %Erod{xrcoe aet y
carbohydrate moiety into the light chain variable region of a full length antibody or antibody
fragment. See, for example, Leung et al., J. Immunol. 154: 5919 (1995); Hansen et al., U.S.
Patent No. 5,443,953 (1995), Leung et al., U.S. patent No. 6,254,868, incorporated herein by
reference in their entirety. The engineered carbohydrate moiety is used to attach the

therapeutic or diagnostic agent.
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t herapeutic or diagnostic agent.[0090] In sone

enbodi nents, a chel ating agent nay be attached to an
w@pvhadys anti body fragnment or fusion protei NnPERTUS208%8089619

to chelate a therapeut| c or diagnostic agent, such as

radi onucl i.de. Iatr |nc de byt are .
10096} g PR g fens AARR el R BB difiopgy, antibody
fragnal br Risiol@leinMeidRRes00dhe RO theRbb@R &rtﬂagiﬁ)%@ﬁgent such asa

chel ating agents to attach netals or other Il{qan S
S

radioppddidej Kzcmplriehalatpisangiudeabut gee ngt dimitgddo DIPef) (sueh &, Mx DTPA),
DOTRALEDR RBRA d&%(’)?ﬂ @E@rtl‘l&fs foklgonﬁ%{lﬁ% 31%{ @s%%’f {:helat n)%)agents to attach

I'hcor por at her ei n
metal[s @E)ch]:r ligandetotpadtaing Bﬂé@@ﬁllﬂ&lﬁb\& in thedirtqee] &. ‘g ¢ UntPatest Application

. ra netic ions e attached to proteins or
Seﬂa&g&t i) 8y IPE‘)JE?I‘P%E%W@E%W&‘? @mltwm@ a | ong
[009fﬁhlcert£19 emoﬁﬂnéw I d%h(/@%%@s ;d'é'\'lc{ kbiCidn¥ Fpafg be ttached to

chel ating groups f |nd|ng|on ata|
proteaspo pyprites by cénctign anqhaal rydgesi heev;ngmloylgamb @ mihihdy, may be attached a

B4 TG Y i 8T AT R B SBUE SR P PR PR Stiges o
polyl?:ﬂﬁé" pBEsachbride, OF biheLn@HiaBrddatR}iv ABlel haRs hevinERTMant
di et hyl enetri am nepent aacetic acid (DTPA), porphyrins,

groumdp y\émhm@g bedovnh clealdfeseromssueh s geni e@aﬂmﬂmsetetraacetlc acid

(EDTF/)ﬁr LS ?glgglea%ﬁ??gbé? ‘%ﬁ%# ngmpcbrgh ?ns }neg crown ethers,

bis- tHl@seﬁﬂddrlkadh@$ p@llyoﬂ@flbts diﬂSlkefg@cBulﬁkﬁﬁwh@o Béuﬁﬁfﬁlqbﬂﬂﬁ@purﬁose
Pat ent 4, 824, 659, incorporated herein inits

[0092& r@he,laé@sym@y ¢ glfr@:ﬁ]é(r{g@ged Pagntibedies p1 gep@g@f, dior example as disclosed in
U.S. f’?ﬁgﬁ"tlér meéﬂ@t §r108 ¢ t&?ﬁ%rgxﬂsln I1tF1 thldgﬁ' Iéf RENZYe: @Zﬁﬁuﬁaﬂ? useful

I't's nmononeth cycl ohexyl "ana Used
metaldéletptosimoinatsotsopdsdd 2ybedry]-paiRer ald 1ammgyn¢thyiwd@fyclﬁﬁexyl

analoggk@aecp }glélea\éfiss‘c?cﬁgot%g@érzl %mgr]éb!g}ﬁ%yz r?’aggwﬁg ﬁg&OqgeV such
as 'PL3N 12502y TEBré‘qy, I1Gr 1V pdrgnEglnGrTd Meraie ¢3|N9|‘5¥§ €8y, for
when conpl’exed wit'h non-radi oactive netal $, Such as
radiomeagdfeen B, sameahelated, \gh@mquIWafvlé1 wwefadioatidye WElAls, such as

Macr ocycl i hel .ate TET
manghRRE NN Cord e i0 Gty Bt 8P M o odins Bilaf g Roa,
DOTAstd rmﬁrakyomgemlﬂaavarwyabf e@1sQind gadibinbils, okt padiidularly with
and copper, respectively. Such netal -chel ate conpl exes

radiopyghidpeo ngetiyiugn asl @Opp§rs feapedively Sush mataphslajeecomplexes
can bk %dg%&? ﬁle B?Ea Eﬁﬁ% hheq&esrv\ﬁrtb% &Xﬁ??ﬁ?ﬁg{@t e@thc'e#J ?Bg -type

as macr are o erest
chelasek abd}yasbnmiocr)ghm pclybtﬂxes which hirast in23RafdratabRAbifdiag @uclides,

engQnpasse 0093 I\/br recently, methods of
such gs |§2§eﬁ%F§§q$fa USEO * scanni ng techni ques have been
[009ﬂ'1\§81169§@e%1¥ rﬂEth@é@Hpugﬁ latﬁéllﬁ@@ﬁﬁée‘?ﬂ pef Sg%nr{%l%:%mq@es have been

or o er atom such as al um num
disclasodj fogetaspiayy bracionypl e & avithi a theteherd chdérragorgr o gs alemitum.

A, NOTA NET. t ttached di
The '3 AR ANeRS By Feshrblexha Bl dnlhs BRRES sl EIRLL RpTa or
NETRfiek aFagiating d@cﬂ%‘f’&ant@é@fés br dseQ tb &bl taf@tdbREEUNSAUAS in pre-

are disclosed in S. Patent Application Serial No.
targetipy methodp g¥uchili- 1 & ipbalimniedgiquas aredis¢lesedie kk S dlatemhiApplication

Seriaf I%o.i 1@99[2%9?%1?@% 47%/8@,%&? ntire text of which is incorporated herein by

reference.
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ref erence. Met hods of Therapeutic Treatnent [0094]
Vari ous enbodi nents concern nethods of treating a

W@ 2000826560 a subj ect, such as a mammal, i ncl udPEyUS2009/039619
humans, donestic or conpani on pets, such as dogs and

ts adm nistering to the subject a
Metl}(ﬁs "533‘ pcegffaq'g &Ql ve anount of a cytoki ne- MAb DNL
st ruct referred e di_ments, the cytoki ne- MAb
1009 G i G nde ooty oA HGRANE g A PWRgF Hel s o

mamdl, $RRIdibe i dns | ddntddie @%?Hﬂa@i%n %'@\It's Q\¥ch Lsocﬂ%glanc-lr B, comprlsmg

adnmi ni stration of cyt oki ne- MAb const t can
admigigtepngivehe @dmewya terapautetaby ﬁ:ffg:two AToumt@itcytokine- MAb DNL

er ti f f i ve anpu
con R A B LR BB 5D My consres o
descrited irhfiithamndetglen ﬂmM%l@%f@@e of the target cell.
Preferred additional MAbs conprise at |east one

[0093) UTRDIdASstrh rase&ytsklﬁé MABBNT YRR, @:&t&ds CDgzﬁlemeﬁﬂe&%g

group consisting of a MAb reactive wt
admimpierng @peHrentprs secmmtgallym@ierﬁﬁuﬂ@&ﬂﬂ@ffe@hﬁ:]&m(@@ﬂdﬁ another

it 8 S e R G G 0 e B .

PrefefcéB8dit{dnabM ABDL 3 priseAt Bedst dﬁ@lﬁ&am% HimeHEAEMMRan MAD selected
CAMG, B7, AFP, PSMA, EGP-1, EGP-2, carbonic

from Wé@@éﬂmg PBANMARReAcenwitvOB4, CRScEDSMIB 4, §DEA, CD16,

4
co1P. F%Ii ngﬂ 2'&'\@32% %D‘Z’%AC% cglgsgtg?gjl%b 5@;;51_@%3’7, CD38,
CD40n@m401RQ:D4do@ﬁx4én@Dszf(albs4;rcm CDTgETOTDINTDIDICI 26,

co1 £0TEHaR. eBTsb VAT B ARty S BB Fadir 52,
carboﬁfc%nh?&’é@blt ﬁmﬁﬁn@%ensﬁlb(tl 'I\@Uwel\/ﬁféi‘} é\?g@4 %/gj 5, Ia, MIF,

exa CGhetie et a Cancer Res.
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skill in the art. See, for éxanple, Freedman et .
admlmmﬁowa@{,cqn@rrenﬂy or sequentlally, of at least one therapeutic agent For

example, "CVB" (1.5 g/m? cyclophosphamide, 200-400 mg/m? etoposide, and 150-200

mg/m’ carmustine) is a regimen used to treat non-Hodgkin's lymphoma. Patti et al., Eur. J.
Haematol. 51: 18 (1993). Other suitable combination chemotherapeutic regimens are well-
known to those of skill in the art. See, for example, Freedman et al., "Non-Hodgkin's
Lymphomas," in CANCER MEDICINE, VOLUME 2, 3rd Edition, Holland et al. (eds.),
pages 2028-2068 (Lea & Febiger 1993). As an illustration, first generation chemotherapeutic
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via, f&%ﬁlﬁ)lﬁc Bofu§ il Q(ftfb?ﬁﬁi ?P(t%{uoﬁs pehdioH lﬁlfefelreﬁﬁy$ cgfnﬁ(ﬂleaiblgx%tDNL
re preferably, over a period of |ess
consttuaBis uafbsnsﬂt OVEr hoerasd offess tharaatpiue4 hotws, dndrrsorezﬁseﬂéfhbtgg over a

.ode'nf d wwthin 30 m e efera e
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dosage form e.g., in anpoules or in nultidose
Formylgters fee fnicctighichn he pregersed Prussledogegs fpam, erein ampoules or in multi-
dos GAPRRALLAO0 SA0 SERCAHED TR0 TSy ST Rp g

suspe@§idng; alutiom @ i fldoMih oy ag@ens Se}ﬁuen aBd causqedidifoghulatory
stabilizing and/or_dispersing agents. Alternatively,
agentp ﬁ‘é?ha?étSPSP@nihﬁ@f Befiliring é%ﬁ*{OIb@Sl?eﬁSl%%F@Fs tArnatprely, the active

1ngre&19§§crah tbg? g&wﬂ\értfﬁrrﬁl f(%%}pﬁ?tﬁh@on \Qfﬁ{x % 881&5? ge(ﬂl%llé’gﬁ%[ L€rile

yrogen e water ore use
pyrogaha”remem befate uset hods nay be enpl oyed to control the

uration of action of th ki ne- DNL cpnst.ruct . )
009t Rt Shasiett e e GuRe SRR ST iarepia PR At of action
of thd dyeokifEMAb PRLYXBRtRIcE. CCHAFIPLGasO bre%gl%ﬁbﬁ’s ¢dd&e prepared through

cyt oki ne- MAb DNL construct. For exang
the use of polymers to complex or adsorb the cytokine-MA DNL construct. For example,

biocompatible polymers include matrices of poly(ethylene-co-vinyl acetate) and matrices of a
polyanhydride copolymer of a stearic acid dimer and sebacic acid. Sherwood et al.,
Bio/Technology 10: 1446 (1992). The rate of release from such a matrix depends upon the
molecular weight of the cytokine-MAb DNL construct, the amount of cytokine-MAb DNL
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for o3 s b0 I o LR oD dylct a1 BateRt (B ysagq may be
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serGRR9R S5 DS SRS L SRR BT Y RGN B over 2
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sched?llre C%Q %Stlggla?lglybe%epeated at other intervals and dosage may be given through
various parenteral routes, with appropriate adjustment of the dose and schedule.

[0103] In preferred embodiments, the cytokine-MAb DNL constructs are of use for therapy
of cancer. Examples of cancers include, but are not limited to, carcinoma, lymphoma,

glioblastoma, melanoma, sarcoma, and leukemia, myeloma, or lymphoid malignancies. More
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heredgé@/g{zﬂﬁ 'r&ina?aﬂgga%i ght ot1 dé’c’?(%e%ﬁal r on §is1|(ng1c Mo Yodermal

asl a asl a,

dyspl@irg mﬁlﬂpiﬁipé@ld ehyraic dﬂfylslE;haﬁhﬁnmﬁiy&l}@pﬁﬁlam&hdlﬂlﬂﬁﬂﬂcﬁﬁi d@splasia,
tlﬁ§n geni tal ectodernmal dysplasia, craniodiaphysia
meta

I
%16]| dysp &SlacMﬁﬁiilé}bé)fsﬁ&Sﬁlf %pOﬂnggp%dysplas%a mucoepithelial
dyspl%;i lﬂtnﬁgz @B}%ﬁi&?adﬁ%lﬁﬁla ao%'ugyg @LP&\'/ . gg%éz g#rsgﬁésgaﬁ gcr:rlllelf)dentodigital

yS|a ecto
dysplabyes pbldsv«atebeaﬂ cdem‘ladmwpmbngMmpwmpbﬂhhlmommmaic

ol PR By SR PLalo S I SHa Lo BHRES opi thel i a

pseud@’%&x@h&%bﬁstlé %‘n@ﬂb%&)ﬁ’ﬁ%ﬂ 'd&éﬂlas‘iié’ ?@cirﬁ? H}?s lzfsi%."bé(:?t@'optlc dysplasia,

br ous” dyspl'asia of
Sponddy)@plphgt’rld dySplbm@mmslcv@n@ncu@y@mlaiysmasml br ous dyspl asi a
heredi t a

[0107? eArc]ig%onalt pre gll%}g)e}é%%lscggor ers %\%Eclhoctafl %b & gfltgg ét}CA}éC[ﬁy but are not limited
to, befligs Al 8o laferatiyp diboeliced (g, aehpAatm®ls, fibrocystic conditions, tissue

hypertrophy, intestinal polyps or adenomas, and esophageal dysplasia), leukoplakia,

keratoses, Bowen's disease, Farmer's Skin, solar cheilitis, and solar keratosis.
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dyspl asi a, |ynphopenic thym c dysplasia, manmary

dyspl asi a, mandi bul of aci al dyspl asi a, netaphysi al
waely®phassa, Mndi ni dyspl asia, nonostotic fi brBCEUS2009/039619

dyspl asi a, nucoepithelial dyspl asi a, nultiple

i physi al dyspl asj a | oayri cul overt.eb
o10§aRRiEnd) B RaRE e b SR S Gl wiwhibisgrart
prog@ysscm afd/ar medentie gﬁéﬁrﬁe@yﬁmaﬁtwum those listed above.
hal nomandi bul onel i c_dyspl asi a, periapical cenental

[010ﬂy@@lg@qaéhympgga@ﬁqr@iwecquamso@gordygparglé(prazondltlons include, but are
not hﬂﬁtt%a %) %?%qu %p !n?c%l] I%e Rg%gt%k %%P gl?arr]%?els %lnd re\fath alsord'ers such as

leukeﬁnm (ldgllhd)lal Iapllity $¢1ﬂ(|em¢hs5(|8 |ga&tlﬁe lyamshoé end relul&&thﬁ[ adlit@yelocytic
@ %S|a [0107] Additional  pre- neoplastlc di sorders
leukemn\? Ae e@ﬁgweﬂ%%ﬁnédprpwrﬂ@aﬂw Buelomnogyic, masee i, e

eryth#b%ﬂkgﬂug%’érg{ alrbiig rlé%ﬁ(%l‘ﬁ?ag% gg'&ﬂ%‘hﬁ Iﬁg elfc 1ct(g&'ngﬂ])c%tlc) leukemia

nor s ocystic condit tissue h
and chmnﬂshymphbcmml lygenon)) gedyvytiesia sed, lemp}hbmgsaéd g., Hodgkm s disease

and ngﬁiﬁy@%ﬁ asgﬁeﬁge l;%ﬁhﬁo Iﬁg?llé{enrﬁaé\%igﬁatr(gg\é\g}%crsog?ibu?l?lgnena heavy
chamkcﬁé'e%eoﬁhd; sdIR1Q8ord McRERLEFI9Et BRRE IR Smal AR FRLAGHas such
of the invention is used to inhibit growh,

as ﬁbm%@@@@smﬁosam@mm&1pm®maash@dmsammepseogemc sarcoma,
tho e ted above. 10109] Additiona
chordiflit b A Bt Slo S 8BS Fpphaphidbee il o o
lympﬁﬁigﬁbehdétﬂshdsﬁfbloﬁﬁesynbuiorrﬂtr fheB&thelldnid, Eﬁﬂng Stumor, lelomyosarcoma
igrogreSS|on and/ or net ast ases of nal%%nan0|es and
rhabdog)yapa OB SOKMRECIRIBH PARCIPAINKEATH, Proatd Carfich @ vatian eancer,
prostatf 9%&@} @&u ous: cell%ﬁﬂé;rﬁrr]xl&y B’gﬁg@eﬂ dofl 111(%’{15 ea%f'f'oca?c‘fﬁgrﬁa sweat gland

t|c eukem a
carcirmnm;ydjaom|gdandrgaed1mm@amﬂlagf carmnmnggtpapﬂla@mﬂenocarcmomas
t hr ol eukem and. chroni ¢ | eukem as (e.g., chronic
cysta i BE RO COP MY BESIET PeOsRaC pd ol firisl el Crtinoma,
hepatbﬁﬁﬁ}’&%fc’t Garh%kﬂfﬁn&fﬁ}%carﬁﬂbﬁfﬁ}’%ﬂﬁﬂ&rﬁa \é%{b'i‘yoﬂal’ ERBPBRS, Wilm's
Hodgki n's di sease and non- Hodgki n"s di sease),
tumomgtltvnq@l eangye fesieylaniamde isng mwlsoma,m@gijll whlihgeartiapma, bladder
.heavy .chai n di.sease,. and i d tunors |nclud %
carcind i FpfiPalef SO0 T aishiS =S Ot PROTMLIE i FmicPharyngiom,
ependyinftn@s ireelTeha, BMAOS SHI6A6Ma, dcbRARHGRM, oligodendroglioma,
chondrosarcona ost eogeni c_sar cona, chor donm,
meningemapdararstiag. neweblasemagantt @@ﬁﬁblaﬁlt?ﬂﬁ?}h angi osar conm,
| ynphangi oendot hel i osar coma, synovi oma, nesot hel i ong,
Ewi ng's tunor, | eionyosarcona, rhabdonyosarcona, col on
Kits car ci noma, pancreatic cancer, breast cancer, ovarian

o110 G P S B R ol o st

or dla%%ﬁﬁg"@ig@dse@ﬁps%@ %9&' @a@n@ngx&ﬁﬁ&wg&nggmayp&ﬂwlﬁ @ ¥ast one or more

car ci homa, papi | adenocar
cytokcr;esl‘t/ladbmostamm zrsaimquheddl@tdlmrlft}meacromimwiﬁwn conamshpgempanents for

.carci nona en I Il,carcino at omm, , bi l.e duct
admif o SR st SoreaehShg VIR iR AN et Bral
dehv&?racdleﬂ'mp&ﬂlé Bt SelivefRE thed@i dnGiRncRa Mibligh JoBsd dthéH Blite may be

t unor, ggécar0|nona small cell lung carcinons,

mcludﬂda@a@pr@ PYieprdOr aplicteings anchoasmeraméatel, degwrdnﬁ a syringe that is

used t%ﬁ}é] egtct}{é gg%pogi@c%ulllnkoot?lle %gé)ggp a4 sﬁe%?llgl?aqﬁrc}ﬁn&v Kesn inay also be used.
ependynona, © pi neal ona, “efrangl obf ast onma, acous

In cerfiin EQBBJim@hisQ® dRPghe 0@ ag@iBimay be provided in the form of a prefilled

syringe or autoinjection pen containing a sterile, liquid formulation or lyophilized

preparation.
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meni ngi oma, nel anoma, neurobl ast oma, and
retinoblastonma. Kits [0110] Various enbodi nents nay

W@ 00v9a82G55Ki t S cont ai ni ng conponent s suitabl e fRET/US2009/039619
treating or diagnosing diseased tissue in a patient.

lLary kits may .contain.at l.east one, or. pore

o111 i B TR ke e RoesttBF B erPRGHE inf 1p arpore
conta@@fR dfisbine Rn{tRAid M, fig: ERERRRE A bE Aal 2HAT YnSdif afetiR)

.S not fornulated for delivery via the alinmentary
lyophéligediformulatipns 9T pyompasitioe fHaf aleyuiteblel yireqongtiytipn.eA it may also

ver -

contafifiAe! @ hitd phifers bGP T30 g8 SO0, SRR By [GHbs. Other
contafieehthasmpabe ndedriadludie buvae wot limited ®y b ipogeh, thatbaxs tubs et the
) 0 inject the co sitjon into . the body of .a _subject.
like. Kiteg 2EPGH ey be gackpgd @}ds‘BalB?“E%lé&Er&%M VYR gierfontainers.
AnotFREMHIEMH: $hat Barl BEMRREAES iGnaHRNbnI®Y ResdArRMder Fd? its use.

the formof a prefilled syringe or autolnjection pen

containing a sterile, liquid fornulation or
ExpressiphYedteesd preparati on. [0111] The kit conponents may

kaged t.ogether or se ted into two.or nore .

(0112 AR Bt B IEO PSRRI hend Banpivifts SRy oo
encodinggd Sytbitiaé-MONE@isttu@! @filslcenstityeapfikioh A hO T Fasht proRfs may

of a conposition that are suitable for reconstitution.
comppisg i APy 8 ey teking afteched & & diffpsems peRifdecr prafging stshes the AD

. - . . h ¢ . _
ot 190 FERILIAU L0 PATD R L LR €1 G088 1 ORI o
Exanlplasibekav.t 0, a pouch, tray, box, tube, or the like. Kit

onent y be packaged and maintained sterile
10113_@%%5 WEOCQ%I&% FeidF o SRFSHAR VeI INBHYNg ﬁlatcoi@aa o
sequehftG! dHEdedtSrs NS ichHGIH QhSntL &Hc&ﬁ%ﬂ%ﬁgﬁﬂl e{ﬁgth%zé\?y thafr®onstant

. Its use. ExpreSsion Vectors [0112
regionsrand dieniengesregiay of @ hemaminDwnagbahubn tewhich mpyyibsiattgchad chimeric,

nuclh ei,c aci d .encodi. ng a cyt oki,ne- construct, or i.ts
rmefiREL 5 i S e Tt SRR Pt R Sy
prom&eRlidt $Lprady ROy profeingd) iRk kdetdt KREOEdedAneers and signal or
di fferent peptide or protein, such as the AD and

leadeppiegugngess Rctdrs thatiare pprtipplprly vyesil recpd Hlek ore#$ - oMloggspreferably, the

. ' i ilydkn t bhe i 1

o RS 5 e TR B 0o

immuaogipbilsi, nderepticdy aglebiléns efttie aman. acithia thedllodype pdBiitons is
ing the |ight and heavy chain

Chang_(ég % isﬂfpﬁffgﬁfﬁgfgrsﬁﬁggﬁ &P end Bhrisin gtionallyAngino acid 253 of the
heavy dRARNASORULS ﬁ’lllj R EWB&Hb&E%%tQﬁ nfH g)@g%gﬁjceﬁ Wiﬁecﬂéf]&rée. See Edelman

humani zed or man vari able regi uences.
et al. Nzet. dagl. Aend. 8ddi¥A eh B8y (E09) almotherenmbodmsentshan IgG1 sequence

express .t he oded protein(s) in a selected host
may b@e@PPYertgﬂh%m%%% Sgﬂ‘&“g?'gnal or | eader sequences.
[0114Ye% QkSlel BAfsa@ gl Raliké gl Abinbdyseidkiang dgiieerins e@ssion

re preferably, the |light and heavy chai n constan '
constyustyi apA SnsgrPnHntedost eadlis omexmagssisagineerad ardicinmaremigll known in the

art anﬁ%%rlxa(%@ of routine experimentation. Host cells and methods of expression of cloned
antibodies or fragments have been described, for example, in U.S. Patent Application Serial

Nos. 11/187,863, filed 7/25/05; 11/253,666, filed 10/20/05 and 11/487,215, filed 7/14/06,

each incorporated herein by reference in its entirety.
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i mmunogl obul in, where optionally at |east one of the
amno acid in the allotype positions is changed to
wa b@v/12esesd in a different 1g@ allotype, and REDS1009/039619
optionally am no acid 253 of the heavy chain of EU
based on the EU nunber igé&&g&ggg be replaced with
al ani ne. See Edel man et ; - Natl. Acad. Sci USA
63: 78-85 (1969). In other enbodi nents, an |gd
[011§ethechiewimgyexhepenweprbeided @ ilnsttaEbus repue e, thedddidls of the
The skjlled artisan will realize that methods of
PreseybiEentORt | y engi neering expression constructs and
insertion into host cells to express engi neered
GendthPVRiHWIsare well known in the art and a matter of
routi ne experinentation. Host cells and nethods of

expressi on of cloned anti bodies or fragnents have been
[011¢] é&kﬁﬁéoﬁ,ﬂ%? cebsaprehanced vargnt ¥ @mM-AappI(AT&G, dfanassas, VA),

v o AR S L 8B v
glutamireomddOatuaids/Rdr gdnicilbin-steppnsite Daudi,tBamos, Raji, NAMALWA and

entirety. EXAMPLES [0115] The foll owi hg exanples are.
Jeko-;%r(é}\LF Suprgnily iguRa Eere BRENtABEd ORI 640 mediacoafming 10%

o . | o
FBS 4 ABRICR-ARA Y] [ AT m FRORA ) O MR TPER s %5 8} bepes
and [0ATAG/ mikreassldia;stvpomyssr e nai nt ai ned in Hybri doma

Serum Free Media (H SFM supplenented with 2 mV

011 B AN RO D0 AR A o5 . Dot ke BB dghof two DNL
RS, WerC. T / j . . .
oo TR L PO PP A6 5 el s
Addityrali DA e gerbfatedVM Ag I RN @ 0b iseructd Do fisivh iHirRES gn @ 0-BQ humanized
units/nL penicillin-streptonmycin. [0117] MAb-I| FNa
16G1 RV St Wb BTl argr GRS hysrpNE<cascpontrels in several

LA 00: 10 0 B, SRR A Vi
direct®d dizdihe G2 Md- tg edielly alpaem MAtB4L FiNens @R A D2CEG-h 704 as its AD2

simlar, design as 20-2b (humani zed 1gd + 4 |FNa2b)
moduig, tvhjgh i difpeted peainst the Rpetanntp-MAB4, angedoes natdrndtp any animal

. A v X[ ™ 1 B . . IR
o R80F ey R  SCALLIRL ity Aol i
growthtfactbr 1 secdptoe@dGddl Rigai nst CD22 and bi nds | ynphong;

734-2b has CH3- AD2-1gG h734 as its AD2 nodul e, which
DTPA and does not

[01 l%%ma il?gﬂ?tteiatrcgf?%qhagﬁg& A1 ES e G Yregsured using 2
comn5 3, (PR A gy M DB DR P o oot
Interfamhifodsce, PRcatweay) NIp ackcdntained bg sk-ckEsion 61PN paf@med on a

Wer e neasur using a.conmercial hu | FNa?2 EL| SA ki t
Beclfigh FUF T A oG G peo S S o Sd o b B hates. CA
and 0.04 M PBS, pH 6.8, 1 mM EDTA as the mobile phase. Reducing and non-reducing

SDS-PAGE analyses were performed using 4-20% gradient Tris-glycine gels (Cambrex Bio
Science, Rockland, ME). All colorimetric (ELISA and MTS), luminescence (reporter) and
fluorometric (CDC and ADCC) assays were quantified with an EnVision 2100 multilabel
plate reader (PerkinElmer, Waltham, MA).

[0119] IFNa activity measurements. IFNa2b specific activities were determined using the

iLite Human Interferon Alpha Cell-Based Assay Kit following the manufacturer’s suggested
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Interferon Source, Piscataway, NJ) and confirmed by

si ze-excl usi on HPLC perforned on a Beckman System Col d
wo@el2653% with a Bio-Sil SEC 250 col um ( Bi o-Ramps2009/039619

Her cul es, CA) and 0.04 M PBS, pH 6.8, 1nM EDTA as the

bi d d SDS- P
poro RS BRSO BEGAShE A B0 e B Ot
constTJdtsnglemhfb@ 1820526 GAIDIex n@n@L &1%% PRRC hﬁb@nﬁl@m@@ was
Al'l colorinetric (ELISA and MIS), |um nescence

dilutqdrte dop £ rapd Qﬁlﬁﬁ ingalorksch |ddu1(i@D®amﬁdaWD@@)rlpimmﬁmﬂv\m@nl ght
mcubrgggrgertg (t er%?lp 1& ﬁ%{,sEgl\)\//%&Stjich ﬁﬁvgﬁl%g\)wrgfli %(Iflia%?le fe,gl%lépar}l% standard curve

generddiwitl the RBRSiedemRALS. AnliviNa AbtiwaervEie@eaethintdtvigSan in virro
wer e determ ned usi ngi the iLite Human Interferon Al pha
¢

viral ehallenggaasedy WeRG§NRPRAlPBY I HY (BME) ManuemASHP eellsby an

I urce). PEGASYS(r),
e S o b P Sl T et s vere
diluted to 10, 2.5 and 0.625 ng/niL in 1% BSA- PBS.
012(]?&@»15&[@(@35@3@21(1% wrtiekb-1 oveis plate@Hit 4000 QellEREI1 rgh6vivell plates
I i cate with overnight .

R T IE e T
concedhli¥id dr8Re i@ﬁfc%teﬁ)gg&?@ @E%‘%eﬁ O 5%%9%%%]9&\6%@

generated wth the supp stan rvira
CellTatet P Cell é’solvferraeométsmyrﬁl’rmnbgm MadaanI)/l tro viral
chal | enge assay using encephal onyocarditis (EMC) vi rus

effects

D AN 'O P11 g1 Vil ¢ R
of 20~ ZbQﬂltlfﬂHLQ:rells] @sk@ell a%érﬁah@fa@b%@d@img‘l&?fés @@{whgfe%lnkanl Hlood from
96-wel | plates and I ncubated at 3 or four (Daudi

healtlyyolppigers wrsk evalyaterhgisvive using flpyeytameasryoind qeanasssi taghose of v-
mab, %95] 56 Ia} 5%51‘118{}&18;1 f tf]?néb gd%ﬁ %% Bg@t ?.F.a%ﬂ b(bé( @lclells) were

densities were de ermned using a

mlxecﬂDKwﬁﬁhlhEpdrﬂﬁdeﬁNli&éabéoﬂ ?r Yand Magbsanwithkdst MA2ED.01, 0.1 or 1
Ex-vivo depl etion of Daudi and Ranos I%@homa cells )
M 35 odasod ECIRGG0 COPnGE T werg sings vigh B Cofeonlt an@i(as, ani-

CD1F%r }gfgh% r%?}]}lﬁgg ﬁh%\l;/lo ﬁ[?%goscpéﬂpégogz}/n o%e'é] IFOWI} oéTB/sm of

Bl o eers were’eva ua’t

erythuosiyteg ckllowerydnatyetd ysiagd Faafuatioor (BD BEUZSSﬁnCEfs) WnﬂhtCell Quest
or

- b d b. d
softwiignBeth8udk s Rewpr &31fier EDIPXaRA f 6 PHAAYF g go ghe hormal B-
and TV\&:‘PIIS %reb(l.ZE‘P@wL Qﬂ(@@D’ﬁJr)ceﬁé" Qeégys Hgfy gg%%'l%ﬂ%ﬁ@%e C%@ SS&\theflt t-test

for 2
was u.asi@ mhlm@@atmcai sfenifCahed@<@d) Sanir vi@Dafficacyt in-miCh Studies were

perto R i R SRSy R PR SRS oG mice of
appro&ﬁﬂété’l?@@ UFiaB6hid @&%%Wnbw\f)( BRcIBhR85 RACRSLulMel Ny, with 1.5 x
o7 lgjesg softvvare Bot h Daudi and Ranos cells are

D@E}ilQ

an8° Raji ohd xhO AW AL WY eclls Phalap @ FedatrBenidoses were all
admnpst&%ﬁ bi/ ?{éc%é ;;}Q%gs g?e@ 0181%333 1n§ %SF used aessép anr?lvt% I gégenmals

mom‘@t@itdaﬂy ivkad hemgtly baaificed WRé hlﬂa)hmﬂ ﬁar&ﬂytﬁ@ def/élblﬁe’ﬂCc)f if they
m ce. Studies vvere@gerforrred in femal e CB .
becarpi,ptB syt raom pungk et waﬂédm}%wm%swélfmed éﬁheydsetl myre than 20%

of mlﬂl%%d?fwmght. Survival curves were analyzed using Kaplan-Meier plots (log-rank

analysis), using the Prism (v4.03) software package (GraphPad Software, Inc.). Some

outliers determined by critical Z test were censored from analyses.
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approximately 20 g (Taconic, Germantown, NY). Each
nmouse was inoculated i.v. with 1.5 x 107 Daudi, 2.5

WO k@8/1REf8 or 5 xI O6 NAMALWA cells on day 0. TPEHUM®A/039619
doses were all adm ni stered by subcutaneous injection.

Sal i.n u as a.control treatnent. Aninmals
Exar“@ﬁi gﬁ@%ﬁ)&afg‘fyj eYRAESSIN XEGIRYSy sacri fi ced when
[0121]'”!'}@ JdHTI? Bamnalaish SxHeMRINOREH: Al bden tb&Y P Q&B&?ressmn of

ot herwi se nori bund. ‘Additionally, mce were sacrificed
recomlfingry égG$ g3 etrads dethosly 20086361 84-99)t Aallasbod ghwie gextor was

ves were_ a i S
prod B KAl RN VBT A TR 95 001005 L Sl B
vectopakH¢g@ae f@ft&ph‘? @C{L{z&ﬂﬂt@;\@ﬂ@malhﬁlﬁwas anYTRJIVYLFCR Sing the pdHL2
determned by critical Z test were censored from

vectop At {pspdatERadiedolowingmligpmualepGde Rpressi on vect or s
M%ﬁ'ﬁe he pdHL2 nanmal i an expressi on vector has been
r the expression of reconbinant 1gG (Qu et
AGA&CTGQ@GE(A&TX@ABCMK&{%}JDAJ(Dilalsrri d shuttle vector
to facilitate the conversion of any
F%&fﬁé}:g@@f or into a CH3-AD2-1gG pdHL2 vector. The
GAAZEREd QTCte TRE ¢ @é Axic £ SIOGRINSE qvay‘m fified by
PCR using the pdHL2 vector as a tenpla and the

[0123] diheewiphignes Wag slruetl eothie péeprTi H@Rs;ionmg ‘B@tdrI(Ptoaﬁdga) The Fc insert

e R CNPCET LS CER AL AL e Ty RER L2

vectof %Q\?V]is ﬂ_ﬂéﬁar@mb!y ld@ﬁtu\!@%’@l-meﬂDprd‘Im (RS84MEt HICRroc Natl Acad

oni ng vect romega). The Fc insert fragument was

Sci U§%c2(§3éd ¢ @ﬂlp@émﬂl %btl hanhBan Hlatp maniatg thashuttle geeteFc-AD2-

t
RN .
vectotdSAn 2006p BiABI A8 r6$tr1W1ctrhfré§m:rit wan éxcgﬁihzﬂ‘d}n_fll_ tﬁd)former and

t t t Fc- AD2- 0 conve
T TR U LA AT
vectof XME ¢S WiRlg YL h YS! 1is2Bf 8QLAPR. lg? ﬁ}llLé @%ﬁegfslon vectors that have
s rom t

restriction fragment was excCl orner an
been g%}ﬁtmfmdwsﬁﬁl fea tBsprodpetBerdbrédoNdendnt hembmized Ig6hAD2 modules:

tGrron ity A et PEPOT S of C 5 ADe-1 66 paHL2

eXRLeg3? %%@QQQﬁﬁl -Cimab) have been generated and used
for the roducti on of reconbi nant humani zed | gG AD2

MA@(an@éihAz@Rl anti - CD20) CH3- AD2-1gG hLL2
tix hL243 (anti - HLA- DR)
( K@?&hﬁﬁl( an I'-CD74) CH3- AD2-19G hRI
( @t IADGRGRR ] (anti-IGF-1R)

Cu3-AD2-IgG-h734 (anti- Indium-DTPA).

Example 2. Production of Cy3-AD2-IgG
Transfection and selection of stable Cyy3-AD2-1gG secreting cell lines

[0124] All cell lines were grown in Hybridoma SFM (Invitrogen, Carlsbad CA). Cy3-AD2-

IgG-pdHL?2 vectors (30 pg) were linearized by digestion with Sal I restriction endonuclease
and transfected into Sp2/0-Agl4 (2.8 x 10° cells) by electroporation (450 volts, 25 pF). The
pdHL2 vector contains the gene for dihydrofolate reductase allowing clonal selection as well
as gene amplification with methotrexate (MTX).

[0125] Following transfection, the cells were plated in 96-well plates and transgenic clones
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CH3- AD2-1gG h734 (anti- Indium DTPA). Exanple 2.
Production of C 3-AD2-19G Transfection and sel ection

w@toostizdsse C - AD2-1 gG secreting cell |ines [012ai/ugdon9/ 039619
cell lines were grown in Hybridoma SFM (I nvitrogen,

I vect ors wer e
were PR o %yoaﬁaw%awﬁﬁﬁggﬁm FES SRS LRY Ci AT 1eG
prodl?crﬂl@ﬁp lBI? |a%§§cﬁm@ﬁ‘ @Lﬁgﬁrﬂﬁfng%e\gell Hﬁ&’otﬁpgélgfe@gbﬁ‘te& itk sﬁﬁmﬁc anti-
el ect roporati on
ldlotmmﬂabe é%qudrtlcmdmdnmp @mehagpmemfemiorms twyede uamﬂfm@i to the micro-

A T TN S LN T TR

peroﬁdﬁsk@@hjﬂgaﬂed abafaatiHuain [E0F (88, (FackSsEInthahdeskatch Laboratories,
96-wel | plates and transgenic cloneswere selected in

Westfggva PeAe)ntVé{Plﬂﬁ giying the haﬁ&lwrxgn@h veie sxpaaded ard elemagely vsed for

prod\ggg AD2- 1 gG productivity by a sandwi ch ELI SA using
well mcrotitre plates coated with specific anti
I dirodyaien b puri Gomidn toif Qe DBHG ooy t he putative

1012¢] R EFodiRligh 51 RE SR B taick DOS Chb e pETed 2 10°
cells/hm? 3 &gbft\]ace&%’ﬂ' gme ﬁ&gbagﬁst%@ g%gaer%% icd) %ﬁﬁg@gg&

son | mmuno Research oraton
viabildyalreppeRAplow@i%og~10 diysy Chleurbibghkesvas siagifiad bweesrifugation,

T T AT R
moddl&l gﬁlceﬁ%tecpﬁ%fiﬁﬁdn@ RuRf wﬁsh%a(feldsdn%‘a PIALif 'Ar" gl‘ylérB)gélg&) affinity

e cultures were seeded at 2 x 105 cel
Columrn éﬁlnb abkmm waawasrhlea ¢y basolind with RBSzati ohe fusiod PEotaind ever&ehited
Il viability dropped bel ow 25% (-10
with gg}\g gbr oth was clarified by centrifugation,
flltered and concentrated up to 50-fold by

Exanplt Baf |(1}élfe@§ﬂl6lf‘0f POD-Ribdud 53k 8R Iﬁfer%n O L &b
nodul es, concentrated supernatant fluid was |'oaded

ot D sudf foﬂto?'IﬁNAd.Q(b'%BD%ellxﬁ-ﬁi fo@fe;(bxr&cﬁ% ﬁlotl”lglj nah-arn Eells
col'amm WasS WaSned (0 Daselrne Wt PBS arag TE T UST ON
[0127) rIe@iDMA Wejuen&d fok BN W 2bhw . aln Uil g IPTR retiltidg Ba sequences
Exanpl e 3. CGeneration of DDD nodul e based on
compriging rt}peeﬁogﬁwmg;:ﬂ@tugagbm%mg}p Kbak angdrBaspHI are restriction sites, the signal

L FN- a2b- - L2 .1 ex 10 eII
peptid s RIS et ot bl B PSR ns e b el gty
IFNoZ6R -6 e84L-Ban@1i (B Hi§HHEIDSRSas SEPIH N2 8Y Mehel bl IGNY BQreted

features, in which Xbal and BanH are restriction
protewi doesisted béIFﬁ‘i—gﬁhlfuq@dm itgl€-tesninag fovwepdlgpepkille aPthe falhaving

H's is a hexahistidine tag: Xbal - Signal peptide-

AU PNa2b -6 His- BanHl (6 His disclosed as SEQ I D NO

KsHﬁﬁhHﬁ@@GG@ﬁG&GGG@:@?@IPP@@TE@ ‘PTVEW (gﬁP@tVE AVEYFTR

a2b fused at term nus a polyp de o
LREARS f ol(PBQilPgNeequence:

[0128] PCR amplification was accomplished using a full length human IFNo2b ¢cDNA clone
(Invitrogen Ultimate ORF human clone cat# HORF01Clone ID IOH35221) as a template and

the following oligonucleotides as primers:

IFNA2 Xba I Left
TCTAGACACAGGACCTCATCATGGCCTTGACCTTTGCTTTACTGG (SEQ ID NO:4)

IFNA2 BamHI right
GGATCCATGATGGTGATGATGGTGTGACTTTTCCTTACTTCTTAAACTTTCTTGC (SEQ ID
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KSHHHHHHGSGGGGSGGECGH Q PPGLTELLQGYTVEVL RQQPPDLVEFAVEY

FTR LREARA (SEQ ID NO 3). [0128] PCR anplification was
waewonpissgshed using a full |ength human | FNa2bPCDE2009/039619
clone (Invitrogen Utimte ORF human cl one cat#
NO:shORFA Clone | D 1 OH35221) as a tenplate and the

“foll owi ng oligonucl eotides as priners:
[0129CTAGNCRGAPEACC VA TIGAT G The GRSGT T V&3 T AARID OG- dPHQ tbBnmalian

4) | FNA2 BanHi ht
eXpr%%ﬁ@wm%@%@%@m@hﬁﬁe@w@&msm&mm% Fab-

0 ] | Nt
oG L ERREN AF Tt Bl M, sy 1o
dlgeswebvmln Xiva$ apd Bpmrlélj Vﬂmh ﬂen@at:s aihoﬁMhé Falb Eédreas%huﬁﬁces but leaves the
follows. The CHi - 14- pdHL2 (Rossi et al

DDDkg s aIeAgad I Mo SopeMer o Ggined Gpmpiceral witsXba I and
R L LT RER L e RS

DDDgeggiifice. The IFN— a2b anplinmer was excised from pGenT
with Xba | and BamH and ligated into the DDD2-pdHL2
vedemmalian gelhevniessionod IENmr2bsBDER vect or | FN- a2b-

o1 TR b R STy B Bt

by el¥itiopoa@ibn ﬁnt@@%/f%fail%klé’loﬁ{a%@ﬂ &6¢ Bk, et 8% ﬁc%@i%ﬁqtlJ’S‘W 728, the

into Sp/ ESF nyel oma” cel (see U S. Patent Applicat i on
Exampi¢sggqtionnd, whlhlglsgnmqunrggd@@mlm by] regérengs) c hwo slones were found to

nave AR 15 B PLR EUBRSThe RIS S5, wes
adapteN & Shwiif de¥in HRNEStia @ﬁﬁbtﬁ@ﬁﬁs@&t%ﬁdec\f‘@a@e Wﬁ%ﬁﬁ&l\ﬁ@ The

growmh in serumfree nedia w thout substantial
clonedeasrsahsguentlyprroplifetdi with increibieg M DX eonastrstidosefcpe Ot tp 0.8 uM

e B i S P S S 0 B3
prodiity ub@l (0¥-3) '\A‘S‘S%kﬁk@ldgdl ITtHe rﬁ’&hﬁﬂdf& 8?95(15 %@&Jﬁﬁ in shake-flasks

produci ng sub-cl one (95-5) was expanded
was egtiiodigd to v¢ 2y mg/LQSH@ qrowrciahrlENak2> (f@lﬁskeon/ﬁﬁw Lot

dt 2.5 /'L using comrercial rlFN a2b
0600%?@%&3& %“aﬁrge Lot ng6008039084) as standards.
Puriiffic§@dd MFREoENTHZR B d QIR E S E W Jo‘l’![e%otﬁésom

in roller bottles I_Uldl U one 9Y5-5 Was exXpanded 10
[0131] &llber OB 6twdsexpamdetidd Al mgllex bodtealconthir@ 4 tahl of 20 L of serum-free

seru ree th 0.8 MM MIX and all o
Hy bt S0 St ¥ Bl NEE i ellowd K eieBmpie M st e culture broth
e n d. iljzed
ves TERSESSEA, AN AEMEAIEEOR e b D TR LS s
chronsatpenptat AMAC) v doliwmss. dlharsuf)d:rﬁﬁiallixyﬂ@ﬁnxlfﬁsl ¢lugaed Bﬂ,centrlﬁlgatlon,
0.2 pM filtered, diafiltered into 1X Binding buffer (10 mM imidazole, 0.5 M NaCl, 50 mM

NaH;PO4, pH 7.5), concentrated to 310 mL, added Tween 20 to a final concentration of

0.1%, and loaded onto a 30-mL Ni-NTA column. Following sample loading, the column was
washed with 500 mL of 0.02% Tween 20 in 1X binding buffer and then 290 mL of 30 mM
imidazole, 0.02% Tween 20, 0.5 M NaCl, 50 mM NaH,PO4, pH 7.5. The product was eluted
with 110 mL of 250 mM imidazole, 0.02% Tween 20, 150 mM NaCl, 50 mM NaH,PO,, pH
7.5. Approximately 6 mg of IFNa2b-DDD2 was purified.
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0.2 mMMfiltered, diafiltered into | X Binding buffer

(10 MM i m dazole, 0.5 MNaCl, 50 nM NaH PO, pH 7.5),
weoeanmssat ed to 310 nL, added Tween 20 to a fPEEUS2009/039619

concentration of 0.1% and | oaded onto a 30-nL N - NTA
ing, the colum was
%ween 20 in | X binding

[013%%@?&2@%@%@@5 31%9 nﬁre&fe %o%?@ﬁ%bﬁtmr@ Fl%%(gfggmmggotein in

E. coél mhes@bdmg dfeqﬂlé&e rﬁcas@fnp&lﬁ@d BMPIOR ﬁ’ﬁﬂgﬂm OLQbQXB@TVpEIHL2 DNA as a
Approxi matel y

temp@ﬂ“n& h%famlphmész B/ﬁDEJDEe%%O %@rpiEfUéb EPFQ)’@I %trizs(swno‘fector using Nde I
and XY égtgcgggyte's anjc:xt | a ?%)Qés%gcl inlda &IMI%%@?@% RSst cells by

expresse m cr nentation as
induquioato LB shak&Eflagke |W1th TUG)QLMQETGgitS’p&YIDﬁﬁCIQ heass. 86Rblef IFBdy2b-
by PCR using |IFNa DNA as a tenplate. The

DDD&%&W&Q@@%?%M@W%@&ME@ aﬁéml@e@ @i expression

vector using Nde I and Xho | restriction S|tes

Exarf B A A U R Ert ol R bbb ¥ R BB i
linkeldR3 € gt ADBALGT or 12 hours. Sol ubl e | FN- a2b DDD2 was
sates by | MAC as descri bed above.

urifi ed fromcell |y
l013ﬁ>«% lecomplex sematisin o TENmMb-RBR) 2 maictecimsdite Cngr AD2-1gG

f ik
(FIG 8&*&%% N R e e
approxahekiyas,ol halkeduivaleetsd AR - ol%G)DBXéndlhe M@guBRe rdduced under
follows. Briefl a sel ect CH3- AD2-19gG was conbi ned

mild Wq%tl%wgwg{aé@éoym g pRisiEe atier e\ﬁg}r@nlt ®MEDTA and 2 mM reduced
glutafhfk i‘é@o - v gg.ﬂ?th%é Wt Badi hed zﬁ% tH?ﬁ) L ufd d\g]?snlbeld at

Con over ni room n’pera ure a
roomtedvpd&rBitiAe foneln 2ddilvbriedQedchoghsu Tat MINID eor(j i) wagimlﬁiﬁeﬁ&ﬂ/er a

protefy A Bihiot Shpbr it S-aid hrioBUEHE Girained 2025, RRupe i and
243- ﬂ\léacﬁr‘lw{é‘ﬁl% ﬂﬂ‘@rsco%ﬁ:% Iof ﬁlﬁl@ o&‘ﬁeaﬁlcl?o £ 84 @ga Agﬁo?.agod HAtZM (with

col um. Four “such conj ugat es dési gn
specii@ty2for CER0),20y3-ADA-128H] 212, (vethcdpecifitipy fosi0ToR ) 00 ;- ADRIHES-hR 1

(wits e YO OR 65 ASBIAEBL S Petietth for HLA- DR)

f
BB . SR AP 0 i m mptin ) o

E. co poeirbiwict yFIﬂaﬁbHDDmFe)aph slesyeelct myjel peak\/imvmgpar mpemned time
SE- HPLC anal yses of 20-2b generated from mamal (m
COHSl%}FntENIt %F‘?Vaéf‘él)‘ comBley CETPPIRL A2D g 8 AEN-GHOgeHPnOt shovin).

TSR I 0 S 0 TR ST R

gr oups (not shovvn) Simlar SE-HPLC profiles were
Exangile 8r yr ditfooactiviy ofttheFNHg68aohfigategG conj ugat es.

013 N G s 2R o b s o commeci
PEG}@'&E& U P Qéen?sc,)l’%@AvﬁsS@ AP PEGQ'NICR(BN@{ ugﬁxg gglmgsreﬁlraiorter, viral

protection, and lymphoma proliferation assays. Specific activities were determined using a

cell-based kit, which utilizes a transgenic human pro-monocyte cell line carrying a reporter
gene fused to an interferon-stimulated response element (FIG. 2A-2D). The specific activity
of 20-2b (5300 IU/pmol) was greater than both PEGASYS® (170 IU/pmol) and PEG-
INTRON® (3400 IU/pmol) (FIG. 2A). 734-2b, 1R-2b and five additional MAb-IFNo

constructs (data not shown), which were produced similarly to 20-2b, each exhibited similar
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PEGyl ated | FNa2 agents, PEGASYS(r) and PEG | NTRON(r),
using cell -based reporter, viral protection, and

wO 200ph26588 prol i ferati on assays. Specific acti vP€T/E82009/039619
were determ ned using a cell-based kit, which utilizes

speciflg sTRaR L PUBLE PBolnosrr s GhoMe SoTHP A (he DRL method
for géél??@?i%@% ch%tﬁﬁﬁﬂ%s LﬁFgR?F?%AH%? fJGFRBGE 'ﬁ%@ts gsﬁﬂr%h{ex to the

-2b (5300 was greater tha
enharfREGASEREY ¢f NMBOIFNG. pWiheh narahal RPEGHINERANequiyalém4,QBe specific

~1Upmol) (FIG ZAZd' 734-2b, | R-2b and five additi onal
activiggli N Nas Sl efo ereaien thamBEGARNE® andwnly abowsr2efold less than

simlarly to 20-2b, each exhibited
PEG’@??ﬁﬂpg\f@;l'peci fic activities (4000 - 8000 | U pnol),

[0133]aTomysHrisah bNBIANE NQTEGASTS® A HHG NPNROXed hosh fid¥irro viral
generating such structures (FIG 2A). Having four |IFN

prote¢iRin agsayudsmnanemated that dEAL-OFN ¢ ecteinh dideb putvent getbfity with specific

s PG L p SR ONORLLE S A LEN B SOMLXBLOG el o,

[013@;5@%@2?{%&5 haRNEiRRE ¥niBROMeratvE 8 8y ib®*% dfff@Non some tumor lines.
EG I NTRON(r). [0135] Conparison of MAb-I1FN a,

The aPEGHSYS(0-2b was B¢ INTRONG vitrd proéiferatipnvdssayowith  Burkitt
rotectjon assay, dempnstrated th - F et ai.ns
P e A AT R R e %ﬁ%ﬂ%ﬂf%@?%&%ﬁ@ 33 ch Dothe 1N
1 1 | t . . - . 1 n_
S e e T T I e S
Howeanat,i20r2b (Bl a2t 2 veMo was yhait 3Rifoldehdre potenntheonie tamargeting MAb-
lines. The activity of -2b neasured. in an in .
IFNewgoprgicsy gie paeat #HC 20 AT HE30 Bs Rit-oroiahG iy fr viro
on m52d5;19mg%ﬂgbéll fihat }ﬂl(::ﬁlldgﬂ b SRES! %t! A 2066k t%hl:&.léeﬁ'&g_?,m@z),

ach of the agents efficientl’y inhibite
at cor(sxR@y Deawt convendratioms WECHh>himgH). Jbe émeiyro(d€GvBy of120-26 was also

asses%’}%in%%?ﬁ%—ﬁ ’r ‘M’éﬁ _iiz % gl(aﬁg% g%&gégp‘%@l%%at faug?ﬁtcj)%ve:r% (s)érfs%v(ljty to both
IFNoCRAShi NI R0 (FIGE 2P3T $8ko- ARIdn1y TR Qe MR e it vi0n e gﬁérﬁ anti-CD20

anti-proliferative activityin vitfio on nany |
MAbclgving 10%e syaximallivldbitignDaudiwiiRosECsoeraal nM. 2868pwn with 734-2b,

cer R 8:8384-92), at conside I reat er.
Jeko-Lo e ST GRS O BUEBARPOTTRE 0 1 F0 BE ey 570%: ECso
=175 %@4)2@01‘9@%6?'&? 9%%2,?1??&&?&{%9 Je]lﬁﬁptol 4 gredfak elehS 2, t:)6/5%) and

mantl e ce ine that has | ower sensitiVvi
exhibited b biphasieNoge-@ebnae turvERPE.(2D)GAt 20) pM] ekowLoheentratign

o TR T e ST 0 G230 M 9
734-285 ASHAVRo e h fatiodte dRnsel @5 Qe vk ddrt ﬁ%ezlzb’ég?l\/l EGRGe T2 RaPMd 65%.

is I'ess responsive to | FN a2b than Daudi (| mac=900%
The 168@80ncenrabop N o Lorppomsd of 20-2BAEQRH=0.20pRD wasl Sbfoldthore potent

ekqQ-1 to a greater extent (Imax =65% and exhibited a
than 73%%&!@8&6%@16{%%@%%@ Beiide (FIG 2D). At <10 pM a
[0137] W SRR @Fth@Bar@ﬁ%&%ﬁE%ﬁﬁﬁtFﬁoﬁ?%ﬁ&i 7!5,@-2'[) 'fb\l)?%%gggﬁ-zb) was
= Q

activity was observed, i ch plateaus at Inm
assaysd i dlagiddto whethepthe incredsgh petoncyesfi20ait srlue és poaddtivwasynergistic

evi t 100 . pM _where | max reached 65% _Th
ctfeey PRI NGt T RN Bt oF ESPONE B [90v SHAUERA 20 was largely
simil&787 9428 Mon¥ask cép-ak St MBI r@Rh&Hion increased for the former but not
the latter. These results suggest that MADb targeting is responsible for the lower ECs; of 20-

2b, but its greater Ly, 1S apparently due to the additive activity of IFNa2b and CD-20

signaling. The effect of CD20 signaling was only evident in the high-concentration response
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than 734-2b, simlar to the results wth Daudi. [0137]
A conbi nati on of the parent anti-CD20 anti body and

WQ 300926568/ - mab+734- 2b) was assayed to el uci dat BCTIHIg1008039619
the increased potency of 20-2b is due to an

addltlve/s nergistic effect of CD20 and I EN a
for 2@ et 40885 THE) Bhid nagalistsiBeresponse te yimap. (Rlse7iay ol A biphasic

dose- %Eoﬁs@ cl %&'ﬁ&%ﬁ&mﬁ?fo?%ﬁn%&ﬂh %e ecEU&aRL t@d re%PansEM)verlap

re inhibition I ncrease orner ut
How¢at taaraddifive séfectezas| dvsdesuqustMtchMeanﬁ)oﬁsaTgema{lgf 2052b (65%)

v G R Lol YR -l bl -1,
e QM B EN A0 A O T 00 ©

y evi
higbcCangent rati on responsefor 20-2b (EC O=0.85 nM,

[0138&*'[!?@'& oA phibitite ATSCCORAONY ewhieh s HBfnidhsn! meélam\ﬁn of action

hasi ¢ dose-response curve was not obvious f
(MO#y rfaba?laiﬂmﬂ lbmmﬁarame tywectiasipg NS Ks Cd\]&i‘rahdlpmacrophages We

compgBRARIGG AT AL il -k G 5556899 (s Tgieapiioeral blood
mondniélBart &ls QHEMCS? Q8 Qﬂ@&t@ﬁ c@lfs. Repiactie: 4dsARCadtddPBMGs from multiple

v-mab (I max =10%, suggesting possi bl e synergi sm

donosegapsistently éea@pﬁtﬁiﬁ%d drat RRdh2krdagrhancadat DCADCOMaged \ip tyymab, as

o 3328k 0 SR G PG, SEAEHI s Y A5y 220

MADbHENN 0SB ERY , thdY¥nBCDYANAY, MsatelmsbandichasionNzhasasst ADCC
e cor;Eared ADCC of 20-2b and v-mab with two NHL cel |

(Camahfﬁé%t S?Qﬂj pealilprumnal 4451 dYd4 hononucl ear cel |'s ( PBMCs)
sq gy cells. Replicate assays using PBMCs from
t p e donors consistently denonstrated that 20-2b
[013N) D Enhdnueht WKECarc onfataat M@A fonBpe-Rants-IDA0 M(Mbs tmichldlng V-

udi i cells |G 4 Thi.s effect__was
mab XW%&% R%%%er éhlﬁ/l(&‘HICPFl A%elﬁﬁg |1%Fbﬁglt3tﬁ?en Mabs emgsented by

e wh S -
by SRS, b0, G TpRgly RERARRT L300, whin

nonet@ﬂess l@Stahnugmthroa basivaty. Unjplor v-ameb, MMDAbfdoes Agtphow CDC activity in

vitro Fe 40 et S5p i B BFPER R oo DR pbepgased on the

Ciis- AP 380 86 ridMute0 i (v PR pidaadnl #ietidd is@pp@lently 4804red, perhaps
" Canc% | nmunol | nmunot her 51: 15- 24) V\:hlq{gﬁ non}ét hga%essp P

by stesigdnigrferenty dstsoiml abcdA09)ty.  Unl i ke v-mab, 20-2b does
not show CDC activity in vitro (FIG 4B). These

I d e for other DNL
Exan{ﬁ?ﬁb }’32}1212 Oggig? cifﬁﬁ?hg%p&%@%ﬁge v-mab nodule, in
[0140MTihe Iphmmnmbkimieﬁkt (A xabdpaotied o 20 awere tely ylubtep matt Swiss-Webster
per haps @%/t steric_interference et al. )1

mice Bidpphier il ot PERyINIRGRY and o3p 43 (Bigylated 1PN
rnadewg]fﬁ'lgi S-EP ua?h%{t 1@5 nCSe(«E@BE{l%’ﬁ idfﬁ SC&Icethat?oki’ls of [FN-

re eva W SS
o in the serum samples at various tlmes were determined by ELISA following the

manufacturer’s instructions. Briefly, the serum samples were diluted appropriately according
to the human IFN-a standard provided in the kit. An antibody bound to the microtiter plate
wells captures interferon. A second antibody was then used to reveal the bound interferon,
which was quantified by anti-secondary antibody conjugated to horseradish peroxidase
(HRP) following the addition of Tetramethyl benzidine (TMB). The plates were read at
450nm. FIG. 3 presents the results of the PK analysis, which showed significantly slower
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m ce and conpared to those of PEGASYS(r), PEG | NTRON

and a2b-413 (Pegyl ated | FN made by DNL, see U. S
wea0en26s#ppl i cati on Serial No. 11/925, 408). PCT/US2009/039619

Concentrations of IFN- a in the serum sanpl es at

i T e TS e Rkt N e
dose SEIMR RfolWBle@aktulatddesh aﬁrﬁﬁ’cro‘kﬁfeh@tsé’rhbﬁ }?aq:icf?ﬂ'eqh 'BGuItsQNaIshieO hr (20-2b),
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Exani}fle O%IIV{)\I';E{@{}}, off g2l imnation rate (1/h) was 0.087
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The calculated MRT 0 08 (hr) was 22.2

ro e RO LSRR, PRI g o

showdf. € dheérfafionest 203219 C@Mpkﬁ%ﬁa&éﬂ&ﬁllﬁt{d 1618 GOBTRIRNict BBISA assay.
the individual anti bo% or cytokine, it is expected
g

Therq Wag eyshetiabl chdetaetalle ichangssingferum @063 sk¢laan Bither whole blood or
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lyrnplli)clrf’?é)gr r(o?ﬁiaﬁﬁyc% Is %gﬁzﬁblé 'Bﬁ)to ST vzvgxg@tﬁﬁg&fﬁ]?.fv E’Hl) Rerapeutlc

ex was ermne using a bis
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conparedthe abilities of -2b, v-nmab o
basedy orretbe 784viy findiaks, mithak ecanymmdmﬂyotakﬁcadwamtaﬁ G sugnahng and

j 5
enr R B PR T b g S o3 20.20 and
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MOA) - signaling-induced apoptosis or growth arreés

have AD®E, lmmdnm@h(lﬁmefn rifectet Haweyer2 0b , fullb kpdctromm olf IFNoc mediated

vl 3P Ak g b BRSO 5 stz
mthlp@&oeagyle@ld”yog Jégcadvant age of signaling and enhanced
but not In this short-term nodel, the

[0143|] Féﬂ;la(?@l gi\bug8-26f dadeted Ravdi cells (60.5%) 31gn1ﬁcantly more than v-mab
(22.8%), 734-2b (38.6%) or v-mab+734-2b (41.7%) (FIG. 5). At 0.1 nM, 20-2b and v-

mab+734-2b depleted Daudi to a similar extent (88.9%), which was more than for v-mab
(82.4%) or 734-2b (40.7%) (FIG. §). At 1 nM, each agent depleted Daudi >95%, except for
734-2b (55.7%) (FIG. 5). Each of the differences indicated were statistically significant
(P<0.01).
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734-2b can act directly on tunor cells, augnment the
ADCC activity of v-mab, and possibly have sone

WO pavanesss nul atory effects. However, the full BQEEUTS20091939619
of | FNa-nedi ated activation of the innate and adaptive

o TS 1P SR RSG5
was dHW m%@er%b: %Bitﬁﬁgqg <@@%ddep1%%|0h%f Q@Q}O@% /ga%hgzehéén%ﬂ&ll YFIG. 5). At

nore than v-nmab 734-2
both . Qiabnd7@4l— 2L, ( 20 V%EPteltquRa@ps mmreotha_n rivinal 7332 a nethich in turn

763€'e v\lﬁ l?%qleVp ?ﬂ)l@ }]E P](\)/? 9' kne(né% ejb}gés g|34 -2b resulted in
51m112r314arﬁd$s deﬁa@etﬂ)%(%%b @1G)5). BuchloMiie defferbnard edicdepiveteedatistically

Daudi >959© except for 734-2b (55.79% (FIG 5). Each
signifggant a0y Pf er ences i ndi cat ed ver e st atistically

N e A N

assay73¥t tAbsewRsy Qohdentraiaisale-2bl e&ué}i Idﬂl@ V-hab209%4-dB Rlach isBOw similar
of Ranos at each _concentrati on (FI G 5). At both 0.01
dose-ggsgonsive denletsamn of Bueshls o pvbieh Rﬁ,ﬁ;grkﬁ@yele@sngﬁn the depletion of either

Daudg 9%%%%%%&%&%%&@%%%%5%1@? 1 ea n?%tr%éf‘etl fi lo%isélqu Edata not

shown)asul ted in simlar Ranps depletion (75% (FIG b5).
ch. of the di en i ndicated were statistically
GHPPlééﬁ?yefé§gé} g?%l@%? As derpnstrated with
[0146?[%11%1%&1!)15 He@R R0 ﬁm‘a@leﬁ tiROferf RR} &InSitRAY gﬂnuﬁng %El'lssto human

in this assay. At these | ow concentrati ons,
[FNoZbndbs owgrdll vhanagisi G 4d 2intaga 0h263b\wheg inmightehre achleved in humans can

. do e-res onsiv depl eti on
Vol O ePBEY iRl PHECABb AN B TBCBIT KN fifimgtetons in
mind R@@Qt%dw&'@lﬂ?ar@if ly‘irﬁ)%oﬁlragﬁV% @ff?caE?@f"M Qg %ﬁnﬁ'd@é@éﬁﬁr&%@urkm
depl etion of T-cells (data not shown) n vivo

lympldrh} gadgls of S0IR2miten V@ﬂrllaﬁydest@coah@}ﬂyﬁsehsmw adrlyoRawfi model
(FIGC&E RE3 ay Eﬁgﬁlnpéi\%t%gle gl\:llq?ilrgygleiow elH]fS ! I \a/alpt%égl &o%ose St 20-2b,
V- ma&dﬂ&Bﬂ@@eAQﬁngz@d&i@ dfRrahattbgTR4- itﬁat&ﬁﬁpﬁ%ﬁ@ 70 ﬁhg}"tﬂmlﬂéﬂ in

can jnvol ve the enhancenent of both i1nnate and

signiGEaapERIBVSIRFAl AT wvwwwert rsapargd teispling fony-map Gﬁﬁ@epOO\I\)a but not

for thg 'ir%i% M] 1256 ZIEmN% ach){tr 8%21% {h‘ﬁ %R g;’;ﬂlgng rpggm%nq IpS [qudest

with tmib @r&adm\l‘i&uhﬁvgtlltﬂlhd QMSP)SlTn@l@as’in@fr@ﬂﬂ Y7 &8 Fortsalife ©3F4 days for v-
Daudi nodel (FIG 6A). One day after inocul ation
mab. T werirel @ dorernf eP’@Gl @7¢ rxalﬂfem Wm@éedothe M5By more than

o0 455 5 AL 0 BLo o BTERE, G . B
terminateds afitari 19abeckiean M&ﬂﬁanedletﬂoﬁ@—ltermeguf“awom (D@B) in the 0.7 pmol 20-

2b tre%gﬁc%t gg)%]ﬁmg gtscrg]%lé v%{:ﬂg}g %ﬂs:l#lé g{/lﬁﬁ(?cgfpéﬁg%seﬁgnd (cured) (FIG.

6A). H&H&%ﬁbly"\é\kh tl‘iéﬁ%w@?’%o@@ oY bylgﬁﬁ)ll (17 rf% of h@a:) rh(g}% EASdJAGled the

from 27 days for saline to 34 days for vmab
MST (FIG. 6A)

[0147] Next, we assessed the efficacy of 20-2b in a more challenging advanced Daudi model,

elimi

/"S:‘a<
nr@:

in which mice were allowed to develop a substantially greater tumor burden prior to
treatment (FIG. 6B). Seven days after tumor inoculation, groups were administered a single
low dose (0.7, 7.0 or 70 pmol) of 20-2b, v-mab, 734-2b, or PEGASYS®. The MST for the
saline control mice was 21 days (FIG. 6B). The highest dose (70 pmol) of PEGASYS® or
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However, a single dose of 0.7 pnol (170 ng) of 20-2b
i nproved the MST by nore than 100 days over both
wa a000n2s560Hnt rol and v-mab groups (PO 0001) (Rr@/USAPI/039619
The st udy vvas term nated after 19 weeks, at which tine
he erm survi (LTS),in the 0.7 .. 20- 2b
7344, Saeb G B e\ﬂﬁweﬁi’%xmwé%dwrefprﬁ@nw@?%oﬁ@w but do ot
targe?t‘ﬁhﬁl)? %%bf%ti 16kl HRAS 2fd9§i'§‘ PLOP0EAIFIGE gﬁ‘& trr1ent with 28)2b ata

Remar kably, even t | owest dose of
100-fofd lp@eptosat & ptrmdhp@ductﬁdemnﬂareem (3%$ Gay56A$ the[lﬁgmj dose (70

ool BRSSO, OB AR P BRI i ove

dose @d hrave %shﬁecﬂﬁ%ﬁ%rﬁﬁcaﬁhtl%liﬂ%hﬁ/@& satvival BoeRESSs, IO"M’TSR over
burden prior to treatnment (FIG 6B). Seven days after

treatragiyipthi Olaaf PEOAYY DR Taér2b (Baﬂﬂﬁl%)t(m@d@ Strileg kighest dose

ested USR5 2 Nslmpliyiite VTORhs By A R R LG . We

have d&m&ns«va&dg)réyldmw(tﬁltlﬁ ezﬁ]@)tnghﬁhoEd:lglfiﬁSI mdl@ﬁal inéfkase survival of
pnol ) of, PEGASY.S( or734-2 each o have

Daudys g??awgéawpﬂt e {e‘(r lgy dosesr(@ S lnahile bpahs%«)semsuw LTS.

o SOSER OUBLEY LA BT 47300 S

modegdio $wugh signidivehi) effews ducediwil (MISAF24 days PsO@BSl)E(Fdé}yéB)

eyt B fiBigsieee (0 el ol cither meots(ilor

than DY ko 8’19&@ 1r(h?b198}? b) 1F188 léh@l s teRpSilsBi b 'nﬁﬁﬁﬁu'oﬁqekilﬁﬁrvﬁw {mab.
survival (80.5 days, 20% LTS) over treatnent w 70

Raji ip ﬁﬂ)OO(Bfold’E@d\ﬁ:\iS(tw)e tothe M3dketZutiORPCf TNE)b (ﬂ}ﬁrecﬁﬁ)Dalﬂi However,

Raji }bg% stnal%gféé @%&e&ﬁ?m}xﬁ&dé&%}ggﬁ%l e%ﬁ’p gza%‘égoé ﬁg%w 2736 44) and

is res?&g%% Lahas alfef\OoRYEMbIIER sb n@afddY((t}& aﬁjgteil 2009, Blood

can increase Ssurvival of Daudi- ng mce
113, H62r D) aThev@ﬁyadymK/zGoﬁ)esas(i%ucﬁecbmcdn)adwhndeé Rajighede] dotheberapy

. t in LJS. dt . _nhpde] ,
e TR P S S A PR s o o
injectidhQYBHD Stheldat C?ﬂ'%? twehb8&t 790126 Hidviof dhploVB Iafyall 8V saline

P=0.0001) (FI [0148] ve subsequent |y assayed

(MST2eldnysh cm@elﬁh’am a glsngslmt}ecb@awmuENaa(FéGL 243 V-mab

sign FERY bRt b et B ipy i TRl oy A b 20 v

superiot @OQi Bﬁbﬁtréﬁﬁénﬁﬁmlﬁ.@g%ai@Pt<bQ)Odl)r(T‘IG aglion of
| FNa2b conpared to Daudi. However, Raji has a sim|lar

[0149¢himllanwe devestieated thy effirapaat?0- ?ISWéﬁhrN/éMﬁdLWAZ@@ 7B), a human

Bl 2736- 44
) A0 bR 2 R B B i
densi®QhpaRldae (ﬂ)allaﬁar R464and B)condibere@td bERENtaAE to2ti2ODPES

studied in an advanced Raji nodel wth therapy

immupedicrny gtef aral. o%{%ﬂé) dfmoups werewdminsietsda totsh og ¢rgses 12)0 pmol
each)gfg{ﬂpé 207 be rai%w %ﬁlg{h%ﬁgx%uég%gl %l%f 1§ereg etgtta | §FP d(g 55 8’) 5 nmol

each) oveér I mprove
each) $)tﬂ analﬁ ﬂ“he‘gﬁfup&ﬁdatdﬂavﬁﬁ\/ﬁ]‘m§ had aayET, oftionddys (EIG. TB) Mreatment

he_ insensitivity J1 to | FNa
with 75314g%h 1or% ARdesty, Bé@nsfmﬁmampw@ S@wvahé\d@%%&é@/s

P=0. 0@)@#@1807@9%)26 ('1_\J1§f iﬁays}z@aggp\@ﬁ& to 734-2b (P=0.0004) as well as v-
mab (MST=24 days, P=0.0026), which was given at a 14-fold higher dose (FIG. 7B).
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superior to all other treatnments (MST=33 days,
PO. 0001) (FIG 7A). [0149] Finally, we investigated
W@ bwogtdsseacy of 20-2b with NAMALWA (FI G 7B), PEI/Hs20091039619
| ynphorma that has | ow sensitivity to the direct action
(gf | FNa, ~25-fold |ower CD20 antigen density conpared
Conclysigs 4i or Raji, and is considered to be resistant to
0150?}”1fﬂe r&@%@ dbﬁ%ﬁ%@@ﬁeﬁﬁméaﬁtﬁh& Bigefhg of I%W)Wh%%ﬁfcmo
were adm nistered a total of 6 doses (25 each)
MAbgtakes tHee mn2Gro2jtobime Tidete phtentandtdifecti gr thap em agent alone or in
admnistered g to of 7 doses .5 nnol_ each)
comb{AggR: Mﬁﬁ’éa@%wf o oS oiR R0 PR PP fepedule of
a sm?ﬁ}f%en( FE&ice. ?ehm?ﬁﬁ‘?@&ﬁ@@ﬁfec\ﬁé i8oci A8 %’th‘i?ﬂmhg@ Shli Yesult in
gh signiticantly, 1nproved survival (MT=20 days,
profoE?H?cﬂly @0AHan2d éfficery. AR)diticd@H R lrarlghsd IBM aday s)dtmaan supe tun@or-
) 8734 2b(POOOO4 s well, as vmab (MST=24. day
directod HnpYRE yESPORICER M$1@V@éW%m%u@@?%@a L @%éﬁm@&s%lmulaﬂon of
innaté ld3da é %H&‘AMS&(B%' ddi el 26629 gﬁ%ket GrARNPASHF RE@lz 119-
unequi vocal 'y tHat targeting of wth an anti -
34). OdAbr grakgesshavh @roduced dAK-GRY m enade |b9 chateal comjgatdi drat rw/ealed

ei the al one_or _in conbi nation.
Sometog%eﬂqtﬂalag?llnl Rt G C%@}wg}smgaﬁl@me&g& i%rﬁéqﬁimr
ImmHR$ irﬂ&yﬁ&ﬂ&dw 81021 6,234 118 bﬁaﬁa%@é Brézﬁgéﬁﬁce&"i{eﬂﬁé& @8’11 §5-47).
sid fects assoc:| ‘ated Wt herapy, and resul
A recombpraof BLAHIEN e nbapdsdg efutine dEyo aédidn antdER3/neu MAb exhibited

targeted |FNa can in acut rdj rected i mune
poteng Hewo hHAEERr lﬁﬁgﬁég’&}& i ée FyPoR)s 1 immunocompetent

mice ?}mﬁ% {113(9% él%ga'rcmg*n?}cﬁr%b ﬁfo’técgg%%&apﬁq/()? gﬁxlqﬁgé fe‘éﬁonse with

immiBabigor mR@eryl@ubng ot a1342))07 Cklhemu@d oUpe3Hlad®). pr od uc ed

OISWQ eél?ec? ngl? g’g{ &t\/‘(l eﬁﬂc ??Wﬂi gq?llnBlg%;l}a?a?ge ?etcgla %anéj activation

of a riugbet btigtBurdcRRA1B; qﬂ&lﬁ&lngz K, 1088, afedsafitit BN RIsulting in enhanced
| munot her 15:210- 16; zello et al., 1998, Breast

cytot@eipiteindrdBCEr and meg poRBtialy indpce wawrdiracted inviynelpgicanemory.

How&%%&r? .eggllg?rrene?%?egﬁl%l %Q%%e%glfn@g t(TLE f;%g%e%? féur%@%&a}s to hslman

IFNaaur(thﬁaq&e@@ll I19l8yr1p1iﬁmmmmmmgsmwaueatalmwﬂ dIGEnVWaiSo]
al so capable of |ndu0|ng a protectlve adaptlve i Mmune

57:233eXpoh b@rlewr@,weirmlﬁmf@gy,cofrﬂﬁmﬁy yerhamg agtivigy of 202lpin the
179;.68 1
o FEAB B E8 EEah SL P EH SR BB v

mous@%fn\(lﬁé kQPoRk. RaMETOENinQfis &Wﬁﬁa&? hé the difded 48bABf MNo2b on
and dendritic célls, resulting i n enhanced

the ly@}nhotr@;clekiaity and ADCC, and may potentially induce

di t Ho .
10153 PR bR 58 B D s e TER AT G o e ffay 48 R important
MO ANSHRR-CBbd ﬁnﬂnﬁn&ﬁ%@y |H:c[\l9eg}€r (slﬂ'c@'ﬁﬁﬁlaﬁtIFﬁ&Qb 153&@21 véry weak
Interferon Res 3:425-35; \Week et al., 19 J n

stimldtoradf the/mdE8e B(?Qt S 1fﬂmamfefﬁeetpr wi]'syaﬂ IFﬁ\id-enhanf:echMDCbes probably
nt.i act i y of b in the npuse nodel

not a3t SHHAPRS HuBEr: e AOvESE Jion (b B Grerd

demoh§iNALhaBEd-bY¥ @b B84 Alghly&fective anti-lymphoma agent, exhibiting more than

100-times the potency of v-mab or a non-targeting MAb-IFNa in the IFNa-sensitive Daudi

model. Even with lymphoma models that are relatively insensitive to the direct action of
[FNo (Raji/NAMALWA) or are resistant to anti-CD20 immunotherapy (NAMALWA), 20-
2b showed superior efficacy to either v-mab or non-targeted MAb-IFNa.
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nouse i nmune response. Rather, killing is due
primarily to the direct action of |FNa2b on the

WO g9ph2ases cel | s. [ 0152] We have shown that 20-PGI/H82909/039619
augnent ed ADCC, which may be the nost inportant MOA of

not her apy. However, since human | FNa2b
o1sfid %m%@%’gm% 20tk iea i tFo PHENGHY FcTag eigoulation
f
i GRS, e Sl asete AR g
the Daiidimaded sehere thetsﬁtwem r&arihg BEGIASWS@ wae supperior to the faster clearing

PG JSTREN ohEih i FeheaefeBe ringonena mondioiooi Ses
consiﬂaﬁbl?%@r@ @¥teRf thin @Rﬁ’erQ’ECﬁAWS‘@t(ﬁ n98HbNg, tg%@ﬁm%ﬁ%@yrhﬁhoma

FNa- sensitive Daudi nodel. Even wi
targeyimgielp éhet m -CRZe Mab a ¢ritishltoji itssepeiaripetenty amméﬁdacrye Rurprisingly,

the mg%atct tlh%ﬁ é{?ﬁé t/eg yn knhﬁ?hwf%rss%@g 5 t%gv\;\é(a proliferation

experdiip@s, iveliiclebilly Gl foolyaiphbfik ivhibRidn @fa ﬁg&{h'lffn'g”m?l@ ghowed activity
MAb- | FN a. [ 0153] Fusion of IFNa2b to v-nmab i ncreases

at a 2ptfgld; lawey ¢emcpsrasinn pomparsd te pef-trgeasing MARtIF D, eithas aloan @r when

com GRS ST LLSFLLR, o BESHARSHRFoPUEBI 9855

CD2BMWeEvehesifiong CREGREVE()0-18sashiped ¢ftdctiv o at depldtagtighphoma
cl earlqnaFPEGl NTRON(r), which has a higher specific

from Rlood WhandFNeaeray-meb, & tenppne Qtonzbmba@u@@mnm@mqg ther e
sien ALY AIADE HASBATHRESIPLA] nfleghd i BRog HURBSTU s

some®hht siuﬁ;ﬁisutgo bedavsSHpAIABY, epfoéter) aid ainget@Elld £48@) confined throughout
Surprisingly, the inpact of targeting was evident even
the e’ﬂﬁrlfnﬁ@tsl QXPEQ thal 2Ry willkhaypa spbstatially gpalst inBRceR iko in
nts, which only allow for |ynphoma inhibition
huma@iﬁgﬁéﬁtgﬁal ing, 20-2b showed activity at a 25-fold
[0154] kel FNoab and vahatotonmmipas ©620-Qb rai ap@igelyl ddgadditively or
MAb-1 FNa, either alone or when conbined with v-pab.

Synergﬁaw& (P GPaIrats forily caharaRg PPISECY. rhps|iK ifisrrobferagion assays suggest
a

o e s b e bl e i M M L o vivo sudics

wherd lyxﬁ'pbmbmaflomnf Dincabchnt] 1Y A-2bFiNes supervarn@bl,theeiagh&ralc&ieo’ﬁbis may be

or.. i n, conbi nat.i on, tratln the signifj ce O
accorgilishit Fio TRANTRFRARA 6F WAL LramaRet At Phe CRBor fihen
combWeH MAIHEIS MDY, Qe BADEICER rnbBruneiEMN af th W Q?ﬂoﬁir@i‘l@fera@i‘%ﬁ A826s,

the MAbs, effector, and target cells are all confined

suggestinpadghicanal misehamiapes: The sigsal tmescbwp@ by vtrhalt-begd2BDI ay

bstatlal reater ac n vivo

potenfiF Tl RP R e St PGB Bt ettt B B of v
mab, 3BicBls 5@1@)\@?9@&1@5‘@1?){ READb, agy ﬂré\)é%{ the @hternalization/down-regulation

synergistically, to contrlbute to its enhanced
of theplotperIdy N rEérptirs, resulting jpraahofegralphgnl asisdfesti sufoesindated
: ]Iteast an additive effect, which was substantiated with
SIEN% he results of the ex vivo studies where the

conbi nation of v-mab and 734-2b was superior to either
Exanf0€8! @ efatiodSDDBYmbGuiR HassdPdi Epﬁﬂir@ﬁoe‘fﬂu‘{%l’

i'ncreased ADCC activity of v-mab as part of
wit@nstruction of EPO-DDD2-pdHL2 for expression in mammalian cells

[0155] The cDNA sequence for EPO was amplified by PCR resulting in sequences
comprising the following features, in which Xba I and Bam HI are restriction sites, the signal
peptide is native to human EPO, and 6 His is a hexahistidine tag: Xbal---Signal peptide---
EPO ---6 His---BamHI (6 His disclosed as SEQ ID NO: 28). The resulting secreted protein
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conmbined with 734-2b, yet ADCC is not functional in
the in vitro proliferation assays, suggesting
waowonzassml nmechani sms. The signal transduced BYI/US2009/039619

v- mab- bound CD20 nay potentiate the |IFNa signal,
resulti i.n_enhanced potency. Alternatjvely, the

consifs G el CATEHE Fs BONPRIS SPRUSIWA 21 ng Wb,

KSHHRHHH €6 0IG ¢ §6 GO GHIRIPPTRTIEYN/ SOWIVERIH @OPPDL VEFANEEYFTR
Type-1 1FN receptors, resulting in a nore prol onged

LRE@)%A efHQ@EP N 3) FNa- i nduced signal . Exanpl e 8.

' f dul.e. based t it O
015RJR3 b 0on PR B RARS: PRy FYbNIRBRE ] DN one o
a tempRfg@Idi the faliwisg bRdddlledtidesaPPAnraguence for EPO was

a(r;lpl ified by PCR resulting in sequences conprising the
f R@\ﬁ’ﬂél atures, in which Xba | and BamH are

TCTASACHGA A G ERTLatAeRe dert petsitsul Roo
Xa&dto BughH|Rigept i de- EPO -6 H s-BanH (6 Hi s discl osed

GoAlTsATCA BRaTG A T TiRer § Fds R TEREC B TaeTg A (sEQ D

NO:7pol ypepti de consisting of:
SHHHHHHGSGGGGSGGGECGH Q PPGLTEL LQGYTVEVLRQQPPDLVEFAVEY
(0157 TifRe IAREBARAP (IBEQVh X ING: BNt e $EFmRCRctomph D02 pidbih. 2wagmmalian

acconplished using.a.full-len hupan . .EPO. cl
expre S TR Sk ok e B O R oieh oy R g Mo
restri@{onnRasaudRRRP Thé Felt amcz%_iGné%rwas excised fron&gGemT with Xbal and Bam
GCACGAATGT

TCTAGACACAGGACCTCATCAT (SEQ I D NO 6
HI angdpigated ipdp thg §RD2-pdHL2 vector to generate the expression vector EPO-DDD2-

pdH TCCATGATGGTGATGATGGTGTGACTTTCTGTCCCCTGTCCTGCAG ( SEQ
D NO 7) [0157] The PCR anplimer was cloned into the
p GdamimaBat ol exArdBIoR -of @A02DDEPMal | an expr essi on vect or

r ed for ligation with EPO by digestion with )
10158?@1&3515%% Npe{frggg %ﬁ/éﬂ%&%\*{&géaa%@é% S pstected int
Sp/E%‘;]gllyFlgﬁfa MBS bHE él%l:t?ﬁ;g)rgt'fd?ﬁb el deltctdRakitepdaBadhidtning 0.15

igated into t -pdHL2 vector to generate the
uM MEKRr €mseo#h 4 Vet ord FHREDRBR: shpeltd prddaneral Sang/€elfIEPO by an

xpressi on of EPO- 2 158] .EPO pdHL2 s . linearized
ELISgyEmg %rtcﬂmﬁn%lf'ﬁwrgﬁwl-ﬁ?%plsﬁat%‘fa@mrszt terdisdpageddpsion
protein¥h@ d&ét’?o?l:wg}i %b@-@c?%{tlb%d?yA 1G9 Q.%tﬂrqr%ef EBOOPED2 was
were selected wth nedia contalning 0.15 MTX.

purifigl bp AL Fom %6 lisnslo3ereadienelie betitwmltare. produce ~0.5
ng/ L of EPO by an ELI SA using Nunc | mmobilizer

Examplé §SGeraratioh 8 I3 AEPD, bR ot ot s 495 " bbb B2
moieties linked to Cy3-AD2-1gG-h734
[0159] 734-EPO was produced as described above for 20-2b. SE-HPLC analysis of the

protein A-purified 734-EPO showed a major peak and a shoulder of a higher molecular size

(not shown). The retention time of the major peak was consistent with a covalent complex
composed of an IgG and 4 EPO groups. The shoulder was likely due to a non-covalent dimer
of the IgG-EPO conjugate. SDS-PAGE analysis with Coomassie blue staining and anti-EPO
immunoblot analysis showed that under non-reducing conditions the product had a Mr of
>260 kDa (not shown), consistent with the deduced MW of ~310 kDa. Under reducing
conditions the bands representing the three constituent polypeptides of 734-EPO (EPO-
DDD?2, Heavy chain-AD?2, and light chain) were evident and appeared to be similar in
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protein and detection wth anti-EPO anti body.
Approxi mately 2.5 ng of EPO DDD2 was purified by | MAC

WO e8| iters of serumfree roller bottle cRCT/USM09/039619
Exanpl e 9. Generation of 734-EPO, a DNL conjugate

avan G TRsBo s B n o Sam e et i Eieted as

[016(1}@1@ Umdz anpY®L-EPO wWdte dfbaysfolittlels abNal Y& stsm@I%tetth@ growth of

protein A—pur| fied 734-EPO showed a maj or peak and
EPO%E@‘PS@& lof cllshighén twlgé@qﬂndqmw hemap 6P §>cher|rﬁ@sa
posm%‘c&{} drl]?ﬂglg J:é"fﬁ vohre gﬁb%gf;gl an | S@ﬁé@%@@& ‘MltZBo/aFBS

withoTh&M-USH ﬂpplem&tahmkﬁi 96- dzaH ptanesa:onmmmg)w al leﬁt:el(th/welﬂ lth‘e

t he 1 gG EP ug SDS- PAGE naI with
Conce@&fawgsgp@tsgmbé)qléheaﬁﬁﬁgr?@n%{mtsa\ﬁ?rr-‘ ST P RB Rspmmercial kit
(Hunf2R %g;)( i%ﬁﬁ‘ﬁ‘i‘ﬂs,& hat SféH{j@ill R@Qzafcﬁdéﬁﬂ#réﬂ c§ONehi %1% éu'i‘tﬁred in

pr oduct a M of  >260 consi st ent
the prafenie bﬁéiEd’éd didPed DIAN 2 6r 73310P R @acondnmmtlone canginggfrom 900 u/ml to

00013t PR oS, £ E R B A SO TS s i 20

of M@‘f’ ?éagelﬁ%ll 1APchakd Ot 6 GBRIsBEINE Frféaﬁl\ﬁngQHé 0@3@0 %PQ 9@%‘&11 plate

simlar inquantity (not shown). - pr oduct
readec dhsaméspamtesuness end &Csdetlezstvedte gf@t86d uﬁﬁ’@Gm[bZPalnEhsm

734- [ ility to stimulate. .
somviitdFEGoRY B ERERY B S e e eid # i Begp Rl pvity tha
was apBoRIRAtBIFNoheMmaEPEPO (Cal bi ochem) as a positive

control. TFl cells were grown in RPM 1640 nedi a

suppl enented with 20% FBS wi t hout Gw CSF
Examplppfe E@n@wm@mfﬂwl@eﬂwlp bpsegt ansGryntlagyie-€planyStimylating
Facto(}e(H &S The concentrations (units/m) of the EPO

constru ts were determ ned using a commercial kit

( Miomstiu@ioptdi I ASFED DD 2EAERA for exprStsem iCehdmiRelsandetih,

101647 D \ebedisete F Oront efobRid B EERLRa PO RTEn AR e
comp&iéiﬁ?‘tl@@ll%vm g feBrufesQR lvhHIhrﬂle i %ﬁal%g@&’éﬁrs Sative'® HUn?aﬁ’xl (? CSF and

densities were conpared assay using
6 Hisaf a Mr@histidiperiag: weial I- -|-$11gu¢ia169@def-erG ESﬁouﬁﬁlbefB}me HI (6 His

disel PR RESEQIPNG, S TRe teufod SrelGkd i dh Sl el L O O pysed at s

C- terﬁx@@lﬁo E@dlyBépt&mc%ﬁ&gw SEEFFEI\@ :3. Both EPO-DDD2 and
4- EPO showed in vitro b ogi cal activity that was

[0162é€&1%&mnhﬁ@1tlyn Yoseaetommsha uEgafilklength hoakarGGSEre [PV A clone

(i e T PR R T A R D1 R 55 T e

folloxeingbﬁg&riucteoitiﬂemmfaheretn cells [0161] The cDNA sequence
for ﬁ%v\aﬁ anplified by PCR resulting in sequences
Lefie ol | owi ng features in which the signal

TCTAE’@RUAQ%EAG§I @1;%5%)( ngldl?éi‘G@ @oe A gd@m (@E@) ID NO:8)

hexahi st | Si ghal pepti

Hi&-CB&Mam HI-Bigh s
GGATCCATGATGGTGATGATGGTGTGACTTGGGCTGGGCAAGGTGGCGTAG (SEQ
ID NO:9).

[0163] The PCR amplimer was cloned into the pGemT vector. A DDD2-pdHL2 mammalian
expression vector was prepared for ligation with G-CSF by digestion with Xbal and Bam HI
restriction endonucleases. The G-CSF amplimer was excised from pGemT with Xbal and

Bam HI and ligated into the DDD2-pdHL2 vector to generate the expression vector G-CSF-
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di scl osed as SEQ ID NO 28). The resulting secreted
protein consisted of GCSF fused at its Ctermnus to
wW@2@ohgsept i de consi sting of SEQ I D NGO 3. [ 0162¢T/PER09/039619
anplification was acconplished using a full-length
u G CSF cDNA clone (Invitrogen | MAGE human cat #
DDDgfglg@‘&G Clone 1D 5759022) as a tenplate and the
fCMhlﬁm'an@ cdli gonersioa@filesFasppei mers: G CSFXbal Left
CTAGACACAGGACCT CATCAT GGCCTGGACCTGCCACCCAG ( SEQ |
[0164\1|(§1-§)SF@6@§|£ Bantinearizehpy digestion with Sal I enzyme and stably transfected

into S@%@%@@%%%%% %TW%@%@%OPmmmg

0.15 pMeMiRe @lontetd ovas siovidDiZprpdikdie D). gl ofG-CSHRDETS] Bisandwich
vector was prepared for ligation with G CSF by
ELIS g gestl on w t h Xbal and Bam H rest ri ctl on

[0165])85]3)@36;)#14-“&23 mqrahdafd ltoo3 4gehaﬂaitt$estcbﬂta&nng escstalcm" Nécc‘biblﬂybrldoma
dHL2, Mammal i an cel |, expressi.on
SFM @I@PDDQ o il yedde reshitomipal cvltW@aTbezwewtant fluid was
t
clarlfgd%gst%ht?%@nton ﬁ%gérrr%cl %Oe’? ﬁ@gdlgﬁﬁeré{l ?{géﬁ) )c{)%(a 1?@ ! eo%%fgld QO mM
Imidaselee0 SM@MBdSOMnMNﬁHQP@: @8It 8lafd BchcOnttfted MYty ncdat@itevas

# 4 was shown to produce 0.15 ng/L of G CSF-DDD2 by
purifigd By WY& -ELI SA. Purification of G CSF-DDD2 from bat ch

c1 005 655 ML L1501 L, g1 by £0165), Ol one 4 vas

a total of 20
[0166] (HSHyDPDAon®s prkﬁsbbdbﬂmmwm}fethaidanMLd»le protein in E.

o SR o e e pernata (b s T
templ@liea{rhé Iuﬁ%l@ﬁel‘ ﬂ’ﬁ@clbﬁ%cﬁhﬂﬂt‘h@ QElP%E £ rcd]ﬂ&p%llomvgaéphﬁng Nde I

.5 and concentr at ed
and Xh@é rc&ﬁn@m Hitgs. é’eri waﬁr ¢>¢pr®@|ed3ytra¢ﬂli@larl®on S 2upLysnhashetlls by

AR R ST R 5 PP 35, S 285 oo

was pgghg@k@npcregq%d@eslgylﬁ/mgll The codi ng sequence was
Eﬁmﬁfl ed by PCR usmg G CSF- DDD2 pdHL2 DNA as a

tHgasion Phe exprgbs . :
d.
[016 esr{ al% r%rtlgﬁﬁsleg Vﬁﬁ@? &1(%"(151'1 ssmggl(%l?ya uggqér}ge bDD2 sequence and a

peptldel’lstpﬁéh@ at theNutdrinimy BICZTBEYSIT hostick alffess Bymi thelwelditope by
of LB shake flasks with 100 mv,I PTG at 18C for 12

substifginedhe wanainsf ygsineresiypat the 17 position with a serine. N-DDD2-G-
CSF(C178) was expressed in E. coli and purified by IMAC.

Example 11. Generation of hR1-17S, a DNL conjugate comprising four N-DDD2-G-
CSF(C17S) moieties linked to Cy3-AD2-IgG-hR1.

[0168] hR1-17S was produced by combining Cp3-AD2-IgG-hR1 with excess N-DDD2-G-
CSF(C178S) under redox conditions following purification by Protein A affinity
chromatography. SE-HPLC analysis of the protein A-purified hR1-17S showed a major peak
and a shoulder of a higher molecular size (not shown). The retention time of the major peak
was consistent with a covalent complex composed of an IgG and 4 G-CSF groups. The
shoulder was likely due to a non-covalent dimer of the IgG-G-CSF conjugate. SDS-PAGE

analysis with Coomassie blue staining and anti-G-CSF immunoblot analysis showed that
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was purified fromcell lysates by I MAC. Construction
and expression of N DDD2-G CSF(Cl17S) in E. coli.
WO Q8/12658 al t ernati ve G CSF-DDD2 nodul e was nRCiBEUR2009/039619
fusing the DDD2 sequence and a pepti de spacer at the
nus ), differs.fro
unded ey il OIS The BoRA o N MFraPr Ty b i duced MW of
~260k@R1 UHgeratdddie dofidhiddeSdahiorpWsthting tBeHr&€eonstituent polypeptides
N- DDD2- GCSF( 17%? was expressed in E. coli and
of hRéuWSfGl\bHDé%Z OrASE (i anlasvy ehaimevad, anil bghbcfhahmwexmete@ted (not
showa;"- conjugate conprising four N DDD2- GCSF( C17S)
Jieties linked to CH3-AD2-1gG- hR. [0168] hRI -17S was
produced by conbi ni ng CH3- AD2-1gG hRI with excess
ExmﬁﬁﬁﬂﬂﬂSGﬂﬁE@e@aﬁiﬁw under redox conditions follow ng
ein A affjni r omat ogr aphy

rificati t h
(01650 it éqélmﬁ%%%ﬁé? DB TR Rebmpisted into the
cytok%ﬁol‘o@\% ENWoﬁ{pl@@%&ﬁ@ ke SHRY |agﬁrse enBesWfIAB5 an DDhD2 as

nol ecul ar size (not shown). The retention tinme o
indicated belopeak was consistent with a coval ent conpl ex
Wca)ZSrB@?ed of an 1gG and 4 G CSF groups. The shoul der
kely due to a non-coval ent diner of the

CGHIQIBPGI GH [AP0 Y Ty VA R GOBP BAGE Fanak Y TR LREWR ApSR@$DINO: 10)

bI ue staining and anti -G CSF i nmunobl ot anal ysi s
Hdded t hat under non-reduci ng conditions the product

co[PH ARG AT 341 b i e Whof 560 von

[0170] H@evenns h]térUﬁme qaabodpepits skemende viaRkntd AD and/or DDD m01etles
G CSF(CLl7S), Heavy chai n-AD2, a%d |Iﬁ_ht chai n)
m

may t@geqté)gg frég{néa‘u%tmo@%%gkm%pé\l L1g> hig structure-
funct\od rrél@ﬂ&r%%%@ 10/e AD 58 TIHH AoRak & O@Qee%'ﬁ?ﬁ iR LB invkation.

sequences i ncor orate into
(See, c;gl; cBum&aHMMur@NLalcamﬂ é’xotcmrﬁ@r 142982782 dvdrnet ahcR@01, J Biol Chem

276: 10884 & ol St QY P et S A AR R ey et .

2006, ¥ cHed) J A0%:2 OB & W+ AHQ VRINA 1008 e ch2ER 40P 4D82991 &b1d et al., 2006,

0170] However, in alternative enbodi ments sequence

Mol Gedl 24188 59 A 0K iadersn OBD 3096 YlobEelidg: 39&408 the getiteitext of each of
c ructi f 1he .cytoki ne-MAb DNL conpl exes. The
Whlc}lsg?%(%:o Orreilfegﬁg%il% ?eef?ré{wleénshi ps of the AD and DDD

[0171@@6&%%1516,\/161&6@1{11&61] al. $20068 etandhed theesystdatruqtre df¥e€AD-DDD
rns- Hanmuro et al 2005, Protein Sci
blndlg&Ln@gchogzmd @apcrlu@qd tgzpt the h\ggq_n Dp[}gﬁegper@q@ﬁptalned a number of

conse?uxé:g aéll%lgg? ﬁ%ﬁ ge%@ets aia? I\jvse?éulc é)r%ggl%n eFt.BQthlM%} ForMGAGh SCAKAP
binding, underlined in SEQ ID NO:12. (See Figure 1 of Kinderman et al., 2006, incorporated
herein by reference.) The skilled artisan will realize that in designing sequence variants of
the DDD sequence, one would desirably avoid changing any of the underlined residues, while
conservative amino acid substitutions might be made for residues that are less critical for

dimerization and AKAP binding.

Human DDD sequence from protein kinase A

SHIQIPPGLTELLQGYTVEVLRQQPPDLVEFAVEYFTRLREARA (SEQ ID NO:12)

[0172] Alto et al. (2003) performed a bioinformatic analysis of the AD sequence of various
AKAP proteins to design an RII selective AD sequence called AKAP-IS (SEQ ID NO:17),
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2006, Bi ochem J 396: 297-306; Stokka et al., 2006,

Bi ochem J 400: 493-99; Gold et al., 2006, Ml Cel
wWQ20038%58%b; Ki nderman et al., 2006, Ml Cell PCT/US2009/039619

24:397-408, the entire text of each of which is

o d 0171] F l e
wits o PidBrar e 1 DDEoHO% nEkantah AP Shjes sk aras &
peptu%f arﬁ&%nﬁpomﬁ@ RAbRg tb PkeYr. al@ésﬁd%{és andle %q{‘ﬁi)ilg%g% dehed where

human DDD sequence contai ned a nunber of serve
substalmqm tended ta desradge bindngtto W1 afenpuletlngd in BEQ) IDhNO:13.
di mer formation or AKAP binding, underlined in SEQ ID

NG Les g ég§%gdﬁkgure 1 of Kinderman et al., 2006,

|ncorporat erein by reference.) The skilled artisan
will realize that in designing sequence variants of

QIEY K QDIDEadQec SE@Ne NuBy desirably avoi d changi ng
any of the underlined residues, while conservative

[0173)r8iMdadg iCbl& (HR6) hﬁﬁieﬂﬂﬁysﬁ@l@@tapﬁ? aH@ﬁ@tfdérscfegﬁlhglﬂ@aevelop a
that are less critical for dinerization and AKA

Supetdi P he sequghem(SBISDILL i b exHibibing p e erder loff magaityde higher

R e e et

1nd1cd]e dierpositivat oaminalaysl ssbaftutidms, RhQtive guiie K AP-I8aeqwuse, that

r ot ei ns Sl sel ecti ve AD sequence .
mcreaéa F@El NRKABI] %bﬁsrﬂ P??fi\@?a :Fﬂf) thi seRuSRC thaNn@newﬁgéa{?ﬁldue is
numbbRY PRI Rl finfbePMand i @@Bda‘@Asl%gﬁHﬁé‘%ereé’i@& ﬁﬁﬁl’)&@@d Residues

as a peptide antagoni st of AKAP binding t KA.
wherRaibstatugens qouldiee mkgPLol a$festet¢}| effunWMeRHaswys testdmles 8nkl, 15, 16,

18, 180 el S04 SRR S o0 mefed B B e e Pgetgnents,
the SugerANQA P113) seh@el%@}nagf'lf@shﬁf&’tit&‘ted &l tee A@Q—GIS AD ﬂnb?e@ﬁsequence to
crystallo and peptide screening to develop a
Prepa GySQkaReA N&@B&q@@ﬁ@@cw Sether gtqumtivegpqueages tht izt be
substﬂsaﬂt cf £ I:tlge fgaﬂﬁ' steyﬁj SICQ %EL%{)WE ?JRSEE)SI}S II\% fSo b7, t g'&‘bsﬁ l[utlons
I SO e

orm 0
relativdnid elhid AKGXP r&gaqdu&s araghdealired! Meis a@l$d1patﬂi1‘éhat2fas afthrthe AKAP-IS

LRSS W8 ) o e bR
termifd! 'r§s1(fu%9 E‘f‘s@&ﬁ‘e aﬁch%x&n& Qﬁ@bq@}mlgalrrgfiﬁgééeglﬂfﬁn@ (?sfaeﬂlea%

resi due nunb d the Ctermnal A residue

ShOWmeBSEQéDﬁﬂaﬂér 20. Resi dues where substitutions coul d
be made to affect the affinity for Rila were residues
8 Supdk AKUP-I1S16, 18, 19 and 20 (Cold et al., 2006). It
IS contenplated that in certain alternative

P | S sequence may be
QIE%& \@3@3 &}ﬁgﬂi AD noi ety sequence to
prepare cytoki ne- MAb DNL constructs O her alternative

sg@@@ﬁ@e§Aknanwgy@ggybe substituted for the AKAP-1S AD
sequence are shomn in SEQID NO 15- 17. Substitutions

relative to KAP- | S sequence are underlined. It is

QIEYEAKQ] %BE@JH%(SE%D\NQ hoX he AKAP-1S

QIEYHAKQIVDHAIHQA (SEQ ID NO:16)

QIEYVAKQIVDHAIHQA (SEQ ID NO:17)

[0174] Stokka et al. (2006) also developed peptide competitors of AKAP binding to PKA,
shown in SEQ ID NO:18-20. The peptide antagonists were designated as Ht31 (SEQ ID
NO:18), RIAD (SEQ ID NO:19) and PV-38 (SEQ ID NO:20). The Ht-31 peptide exhibited a
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sequence shown in SEQ ID NO 11, the AD noiety may
al so include the additional Ntermnal residues

W@ y®varees and gl ycine and C-term nal residues BCTH/UB1989/039619
and cysteine, as shown in SEQ ID NO I Super AKAP-| S

I .
greatgeagﬁl\é/iﬁggg y%Y@bMngégﬁfg e.rcp %;3V8esh§\}§v§§ higher
affini@} fo¥ RAKQ VDHAI HQA (SEQ I D NO  16) Q EYVAKQ VDHAI HQA
(SEQ ID NO 17) [0174] Stokka et al. (2006) also

deViél oped peptide conpetitors of AKAP binding to PKA

o) ' ept i de ant agoni sts
DL D AT e AR T SR RPRY 16, “RIAD (S0 1D
N&/49) and PV-38 (SEQ ID NGO 20). The Ht-31 peptide
exhj bite reater affinity for the Rl isoform of
LEQ ,ngél%?%ﬂﬁﬁ&@éﬁ&\‘@\ﬁés showed hi gher affinity
f . Ht 31 DLI EEAASRI VDAVI EQVKAAGAY (SEQ I D NO 18)
RI'AD LEQYANQLADQ | KEATE (SEQ I D NO 19) PV-38
FEEIPEWKARKIMRNG DSDVETOCSEQED NO: 28D 20) [ 0175] Hundsr ucker
t.al. 006 \Vi ed stil. t her peptide,. L
[0175] M@Pﬁ\%ﬁ%ﬁt oSO A BB Gor ﬁallpﬁﬂepwp% CORPSLIH@F AGRAP binding
to PKOQR&E{IANbindmg|comstas 4916k BV UM BSthPPID O of HRER Ilbrnf 8F PRA. The

of PKA. The sequences of various AKAP antagonistic
sequepegstdfdegoisA andagdnistic Papsides is povided s Faldk éof Elundgrucker et

(I rated. _herein by,reference). .Resi dues that wer
o (o P R B IR b & B R 1R SHiRrisinotE e ap
domaPMSAP diffet:ai IS ARITRoted iafaih@datee %@W Mﬂﬂﬁ[ﬂ&lﬂgf g ri¥fefdice to the
reference to the AKAP | S sequence EQ ID NGO 13). The
AKAP S sefreacaSdiQ He Ny ddhegpsidiss are thy sine as ebsegyed by Alto et al.

00§ 2065 R PR B850 SSULPRS Rt
(2006) nacorpanatiddrdie berefeleyice. pfTae emnéesﬁlﬁ@ﬁﬁﬁiﬁmﬁgeﬁis&fwith
. tid t agoni st s_w articul ar i.gh affinities
paricb§f i AT Bopbe BB RS ek SO IR Nt b33
AKAP:p_S QA EYLAKQ VDNAI QA (SEQ I D NO 13)
AKAP7d- wt - pep
QIEYLAKQIVDNAIQQA (SEQ ID NO:13)

AKAP7d-wt-pep
PEDAEFLVRLSKRLVENAVLKAVQQY (SEQ ID NO:21)

AKAP76-L304T-pep
PEDAELVRTSKRLVENAVLKAVQQY (SEQ ID NO:22)

AKAP76-L308D-pep
PEDAELVRLSKRDVENAVLKAVQQY (SEQ ID NO:23)
[0176] Carr et al. (2001) examined the degree of seqeunce homology between different
AKAP-binding DDD sequences from human and non-human proteins and identified residues
in the DDD sequences that appeared to be the most highly conserved among different DDD
moieties. These are indicated below by underlining with reference to the human PKA Rlla
DDD sequence of SEQ ID NO:12. Residues that were particularly conserved are further
indicated by italics. The residues overlap with, but are not identical to those suggested by

Kinderman et al. (2006) to be important for binding to AKAP proteins.

SHIQ/PPGLTELLQGYTVEVLRQQOPPDLVEFAVEYFTRLREARA (SEQ ID NO:12)

53



PEDAEL VRL SKRLVENAVLKAVQQY (SEQ I D NGO 21)

AKAP7d- L304T- pep PEDAELVRTSKRLVENAVLKAVQQY (SEQ I D
WOEN09/236588<AP7d- L308D- pep PEDAELVRLSKRDVENAVL KARQIYSJ0BE39619

I D NO 23) [0176] Carr et al. (2001) exam ned the

07 s R B Gl R &Y sl s ot e

highlprcoheived nﬁlﬂda IDDBﬂinldeIB deqxf%ﬁbéilfﬁﬁn ldfffdr&ﬁ pEIEINS GAURTRS Bt it may
t hat appeared to be the nost hig conserved anong

be prefiefre FEiFMABDEYFENE] BEKINg pRAEE aawesw%mwems@ hle resiglusy that are

o P R RSISIERRD B DHTER U FHAAGFB:

and/op &M serjuantes desmrbed heetirar e furt her indi cated by
jjtalics. The residues overl it t are nat
01741dB 3¢ FEan 1§ b Fee “Caua SE DBy aRilivad i Ges.ap certain
embo@%@&@ it hayR droRAEd ANihth @liceRbMEinB v AK R BE 9%%&6/ moiety or
nmO PFGLT ELLOGYT VEVLROOPPDLVEFAYEYFTRLREARA

the hN@r peptjdeCseqrincd jrenisgithd andibady wsthithanADl seeicez &n Dtltfarﬂlustratlve

exaar g iR G BOB S A QG Em Cer B b e vried

from fHeQtaglv @ Bysaic@e MRS THRAVild-typdt¥aBechRiel aEmaaltseqiic@®ialong with
constant in maki ng am no acid substitutions, while

three pessitiesariantne! fapien peeinkpgiengescasheweddn FRQ 15391\1@.;9,4927
eapi Iy var i ed to produce sequence variants of the AD

QKS Eg)g s descri bed herein. [0178] In

a t|o 8 sequen e variants of the DDD and/or AD

QKs ﬁ&f@a&s&éﬁéé@qﬂ@%’ﬁﬁé& B in o ant body

or the |inker tide sequence joining the
QKSb%E$&%ﬂ§ESﬁG¢nGSﬁé}C&b(£%(5®@M26) none |11 Ustrative
eXdnpl e, the Gtermnal residue of the 20-2b heavy

QKSkHaSFGABEGGGeRAGaDEEQHY Nae2Var i ed from the nati ve
| ysine residue. The wild-type heavy chain C-termnal

[0179% g sRf6Re vakiaRHedighktel hAQ@(LB%'p%cﬁJcM@rdsﬁ\fgtasle@&né klﬁals%tmn for
protei n sequences, are shown in SEQ I

the W@%L%mnq@e@m@ewgm)thq hyavmsalswsa@mme A
2l G Bl L R TR e
described in the Examples above for formation of the 20-2b construct. Samples of mouse
serum at 1, 2, 3 and 4 days after injection of the different DNL constructs were taken to
compare the pharmacokinetic properties of the variants. It was determined that at each time
point, the serum concentration of interferon in the mouse serum was about two-fold higher
for the 20(L)-2b construct than the 20-2b construct. However, comparison of hA20 IgG
serum concentrations showed essentially no difference between the 20(L)-2b and 20-2b
constructs. It is concluded that the substitution of leucine for the wild-type lysine resulted in
decreased proteolytic cleavage of the AD moiety from the antibody IgG moiety and that
proteolysis resulted in a loss of IFN from the complex, followed by a higher rate of clearance
of unconjugated IFN from serum compared with the rate of clearance of IFN bound to the
DNL construct. The skilled artisan will realize that these and other amino acid substitutions
in the antibody moiety or linker portions of the DNL constructs may be utilized to enhance

the therapeutic and/or pharmacokinetic properties of the resulting DNL constructs.

* * *
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[0179] A sequence variant designated hA20(L) was

produced, using a | eucine substitution for the
wowdtodazespee C-termnal |ysine residue in the heR@lUSHa9/089619

constant regi on sequence. A hA20(L)-2b DNL construct

' iners titute :
o135, TPAE COMBORSIRALEA N GHS ARISHTBIN Ui nrincan e
madefant nedd whhaft uhtiee Apedmennrisi ilight oSePreenodisélosise While the
serumat. 1, 2, 3 and 4 days after i?jection of the
P

compgpifipy e mespdsvg Deer descukaden et pee fewehemodiments, it is

i: Cnr : v.ari:
Sp B L (A yFRrhs e Bpl @M he COMPBSITIONS and
METHo emtd iatthostepf ori intler feguomwe bfistepeofitbeVEE HEO S dsaqibed herein

.. about two:fold higher for the 20(L)-2b construct than
withoif g o SEEE. P CORAGES BRI MABTPRGBRal,
certaifi QEEHT BRNSRMolRéHeaNSaISNAWRHy 85Re bRt Med ﬁla?Itbfeifsgtaﬁfﬂ&t@d for the

between the 20(L)-2b and 20-2b constructs. [
agentg dersriberblereinavhiterbe subs of timilaores@fs weuld baechioved: k! such similar

i.ld-1t lysine resulted in decreased proteol yti s
subst SRS P RIS BRI Do SRR BBRE B STt hbr i e
spirit@dpd firk copteit @O khesihsertivg Wk Hefihddbyahé aSfendéd LlEMd, rom

the conplex, followed by a higher rate of clearance of
unconj ugated I FN from serum conpared with the rate of
cl earance of IFN bound to the DNL construct. The
skilled artisan will realize that these and ot her

am no acid substitutions in the antibody noiety or

i nker portions of the DNL constructs may be utilized
to enhance the therapeutic and/ or pharmacoki netic
properties of the resulting DNL constructs.[0180] Al
of the COWPOSI TI ONS and METHODS di scl osed and cl ai ned
herein can be made and used w t hout undue
experimentation in light of the present disclosure.
VWi |l e the conpositions and net hods have been descri bed
in ternms of preferred enbodinents, it is apparent to
those of skill in the art that variations maybe
applied to the COMWPOSI TI ONS and METHODS and in the
steps or in the sequence of steps of the METHODS
descri bed herein w thout departing fromthe concept,
spirit and scope of the invention. Mre specifically,
certain agents that are both chem cally and
physi ol ogically related may be substituted for the
agents descri bed herein while the sane or simlar
results would be achieved. Al such simlar
substitutes and nodifications apparent to those
skilled in the art are deened to be within the spirit,
scope and concept of the invention as defined by the
appended clains. What is Clained is: 1. A

cyt oki ne-anti body DNL (dock and | ock) conpl ex
conprising: a) a cytokine noiety attached to a DDD
(dimerization and docki ng domain) noiety, wherein said
DDD noi ety has a peptide sequence froma dinerization
and docki ng domai n of protein kinase A; and b) an

anti body noiety attached to an AD (anchor domai n)

noi ety, wherein the AD noiety has a peptide sequence
froman anchoring donmai n of an AKAP ( A-ki nase
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anchoring protein); wherein the DDD noieties forma
dimer that binds to the AD noiety to formthe conpl ex.
WQ2009Tess&onpl ex of claim 1, further conprisi NBCT/US2009/039619
di sul fi de bonds between the DDD and AD nvoi eties. 3.
The conplex of claim1, wherein the DDD noi ety
What oriplailsekist he anmi no aci d sequence of SEQ ID NO 10. 5.
The conplex of claiml1l, wherein the AD noiety
compr.i ses..t he i cid sequence of SEQID NO1 1. 6
L ARG AR O BeRh R TR oA By o ety | 5
sel ected fromthe group consisting of an I1gG anti body
a Rk yadkiadino ey abth ¢t ng a DD D bdigherikstagrmatdocKing Bofain) moiety,
conpl ex of claim®6, wherein the antibody noiety is an
| geheasit spddYP Rifacielhapn Pepidraicaeige domeadimaiizaton anhdasking
of At i I 5,jattached to an AD noiety. 8.
Tﬁg%%%h%%§§é%%kgﬁg¥%i%@'wherein each AD noi ety binds
to two DDD noieties and the conpl ex conprises four
b yangiiihedynmp ity tach@l toneAd ¢anphexdwhain) mbiwtyl whehen dierAD
the .cytokine mpiety is _selected fromthe gro .
R B S g PP N Cbers? Sy FeAanorit Toseaie 4 Ik AP (A-kinase
eranthdrfRQiréfein); 10. The conpl ex of claim7, wherein
the 1gG heavy chain and the AD noiety forma first
fusion protein and the cytokine noiety and the DDD
whergigithg YD meﬁe%@é@ﬁoﬁlﬂ@E%/}’@hblﬁﬁ%@éhﬁA moiethi foenphesomplex.
of claim1, wherein the cytokine-antibody DNL conpl ex
2 T B g B R TP i LA T BEW R K BBD and D
moopes.ex of claim 1, wherein the cytokine-anti body DNL
conpl ex exhibits a greater in vivo efficacy agai nst

5. The TRy oy ARG e PEEBIARen Bt M Eomigacaenes o

SEQLIDKNOe onoi ety wi th unconj ugated anti body noiety and
a PEGyl ated formof the cytokine nmoiety. 13. The
conplex of claim1, wherein the antibody noiety is
S Thagomilgeobelainb ddyhepia therd DegpoisRi mwe@{w AN agig sequence of
S?@ﬁ@ﬁ@ .744. A nmethod of treating a disease sel ected
romthe group consisting of cancer, an autoi nmune
di sease and an infectious di sease conprising: a)
6. Tohbtamplengf dainy i okhereindhd ardibdyly Bidicty ongeleeieddomotitd grgup o

claim1. a b)..adm ni stering.the conplex . to a subject
cdisBhR e it ahd 50 bt nontg SEoaR e S her o o
the disease is cancer and the antibody noiety binds to
7. The ¢dmiflex aseaeh 61 wheraintthg@fiibodMoiety is an IgG antibody and the C-

terminal end of each heavy chain of the IgG antibody is attached to an AD moiety.

8. The complex of claim 6, wherein each AD moiety binds to two DDD moieties and the

complex comprises four cytokine moieties.

9. The complex of claim 1, wherein the cytokine moiety is selected from the group

consisting of interferon (IFN)-a.2b, G-CSF and erythropoietin.

10. The complex of claim 7, wherein the IgG heavy chain and the AD moiety form a first

fusion protein and the cytokine moiety and the DDD moiety form a second fusion protein.

11. The complex of claim 1, wherein the cytokine-antibody DNL complex exhibits a longer
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12.

13.

14.

15.

16.

17.

16. The nethod of claim 15, wherein the TAAis
sel ected fromthe group consisting of carbonic

waelydeasse | X, CCCL19, CCCL21, CSAp, CDI, CDI apCTZD2009/039619

CD3 Ccb4, CD5, CD8, CDI | A CD14, CD15, CD16, CD18,

alfjé% t@fcﬁgéokleﬁﬁ ne&%2 %E gd @&Dé%’th%%&kine
CD46 CD52, CD54 CD55, CD59, CD64, CD66a- e,

TRDIEmpleDéfclafodT dahereiile ccbBide- am&m?s@ CEX@ 1b1ts 2 greater
CD138, CD147, CD154, AFP, PSMA, CEACANb
inpvaefgirady agebnelymphompagetlpthapitherpytokine mptersealon@ltlm @mbody

nf?ﬁ?}‘é??ﬁ{,'m%ml Féﬁff{uncpr% ggf&f‘%s; mﬁlﬂﬁ? %qatﬁlrconjugated

ar{tibo@F nlojety | dr-agR EG Hbked forlnOF the cltokihe nhduel*ﬂfR, | L- 6R,
I L-13R, |IL- 15R IL-17R, IL 18R IL-6, IL-8, IL-12,

bbbt b e R B T R

cyt6iHe aﬁtétgmunl}mf&%bw 90, la, HML.24, EGP-I,
EGP-2, HLA-DR, tenascin, Le(y), RANTES, TICJ, TAC, Tn

antigen, Thonson- Fri edenr ei ch ant | gens, tunor
Arpethersphirening gehssaserqiecied fmathe grewmpansistingof eangeRay

ngﬁ:rﬁ&%%egs Bl ine QRSB éu (flﬁﬁr 5{}‘{% a3, Ba, C3b,

a An oncogene pro The nmet hod of
clai m 15, wherein the antibody noiety is selected from
atdbtaiging apyakgiesdritibgd p DN crapltx addGRdih@R)o clhiRAMand
(anti-MJOA ), hA20 (anti-CD20), hA19 (anti- CD),
hi .anti - AFP hLL| ., (anti - CD7 hLL2
o) &Hﬁﬁléﬁé‘% CHRAR X(tgﬁ’tsubjg %DﬁiL 4% (ant i - CD74)
hIMN- 14 (anti-CEA), hWMN-15 (anti-CEA), hRS7 (anti-EGPI

The @Btholl WReIRirh 28} WhéeER)the diBeasd ecaiérhad Qs arﬁib@ﬂmﬁb‘ﬂaty binds to a
wherein the DDD noiety conprises the am no acid

tugwgaeneistedranie (AN 10 and the AD noiety conprises
the am no acid sequence of SEQID NGO 1 1. 19. The

Tl'{@altn@ﬂ{gd QEclgln"i"l H) vlfﬁ’ ref RLEAR @96&9 %hg %ﬁﬂ@' cOhsis

I gG anti y and erm hal ~end of eac avy c 0
capporihanhlyd@sahXj @6@19,SCGCL21I;K§A}L(EIM] D ayaiDet, ¢ D32QD4, CD3,

PR ot oep T Cofe Lt . Eollst R aBnpPRoct b, 1032, e,
CDY$ akbPe (BRI, b33 Thp3metbegl c@bacc ciam 28pmhenaknens?,

the cytokine moiety is selected fromthe group

CHERAH, P Ghtde EDS6o1, CDERY) CR2H, CRIESD Bhd CD80, CDS3, CDYS,

CBR. 750 R B0 LD BBt dM G e, B7.

EDB wf ﬁbroﬁécfting:awoxalgamstl Fymp fs1a@ rébtos, GRAIB, tImpIGB 1 hypox1a
cyt oki ne npi et ml one, the anti body noi eiﬁ/ al one,
§

ingsible iR rcRIEY La3h wgdinekikecgrowk) feetordi @ GF v ITN- v, - -0,
IR AL HIRLAD IL-6R, IL-13R, IL-15R, IL-17R, IL-18R, IL-6, IL-8, IL-12, IL-15,

IL-17, IL-18, IL-25, IP-10, MAGE, mCRP, MCP-1, MIP-1A, MIP-1B, MIF, MUC]1,
MUC2, MUC3, MUC4, MUCS, PAM4 antigen, NCA-95, NCA-90, Ia, HM1.24, EGP-1,
EGP-2, HLA-DR, tenascin, Le(y), RANTES, T101, TAC, Tn antigen, Thomson-
Friedenreich antigens, tumor necrosis antigens, TNF-a, TRAIL receptor (R1 and R2),
VEGEFR, EGFR, PIGF, complement factors C3, C3a, C3b, C5a, C5, and an oncogene
product.

The method of claim 15, wherein the antibody moiety is selected from the group
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18

anti body noiety and a PEGyl ated form of the cytokine

nmoi ety. 23. The nethod of claim 15, wherein the
wW@rivhaEys noi ety is hA20 | gG anti body and t he PYT/UK1008039619

noi ety is human | FNa2b. 24 A method of delivering a

oG8 AP R RiriR) B B DR Y Ll PR -

CUle) mmmem (amna/xslap JhEQll (an’iﬁCD"Vh}? hiep hadi- @DZQb aﬂ\m 24anu-
is cancer _and the anti bod

chhaudLRgS éafttuﬁQr74h§1§@&1ét(@Hl-§ﬁfﬁ)g@HN( AP GIg), TRS T (ant-EGP-
j‘rﬁ{dr}ﬁqNoj a‘ﬁl- 5, wherein the TAA is selected from
e group conS| sting of carboni c anhydrase | X, CCCL19,
CCCL21, CsAp, CDI, CDla, CD2, CD3, Cb4, CD5, CD8, CD

. Thd\memmilb,f clabng4, @Dﬂl@in tﬁDm)D @Dl@y cb@pi!;d@ theCBRMo aCldxkquence of

sEily Bl E0ad TasheSonesss Teagtind e dtepsbe! TP

NdPbpa-e, CD67, CDr0, CDr4, CDr9a, CD80, CD83, CD95,
CD126, CD133, CD138, CD147, CD154, AFP, PSMA, CEACAMD,
CEACAM- 6, B7, ED-B of fibronectin, Factor H FHL-1,

19. Thy methodobrlsim Ifewbprenrthe aruplex gumprises anypEangbody and the C-

20.

21.

22.T

23.

AL 0y R A R B S e
IL-6R, IL- 13R, IL- 15R, IL- 17R IL- 18R, IL-6, IL-8,
ThdLmethE)d off Iclailn5,9 Wwherkih, eabh ATBmoldty Binds toRswo@DIMAGHeties and the
C@ﬁ MP-1A, MP-1.B, MF, MJO, MJC2, MJIC3,
XC‘RPBE%SGS%WWWBWWWCA 95, NCA-90, la, HM . 24,
EGP-1, EGP-2, HLA-DR, tenascin, Le(y), RANTES, Tl A,

THé\@eth}Sa ofBlaigen, whhersas cytbking @Lﬁﬂé@ iS4l RRdd BRAhe %*gnpr
necrosis antigens, TNF-a, TRAIL receptor (R and

COVEGHRy o @rRfere @EN)@df@pGeCﬁ%Iﬁand agthoopid®. C3a, C3b,
C5a, G5, and an oncogene product 27. The net hod of

l alemoé%gc I OIR | nlhtt%rgl%oﬁm 191(% ﬁ?ﬁﬁ(f(%é)lﬁ% seI Ct e 1b1{s%rgreater

i \avd éffibAdSI a)galriﬁﬂgzﬁlpﬁlaﬁlhlcemaﬂ thetoAddkikeambiety e@ﬁhé, the antibody
hl MMUB1 (anti-AFP), hLLI (anti-CD74), hLLZ

mogghy ploapzbg Corﬁlmatgm(@nmpomw&\% cyteltipamoiesn pithampanivgated

IR e IS s (R ST 2

wherein the DDD noiety conprises the am no acid
Thegadndef ofaiIﬁSEEQ Wwherbi@, thd Bntédndy ieetAD b2 @1gG exihpdy sied the

amn e of SEQID NO1 1. 29. The
CW@FH%HIO tslclﬁ\ “;‘l%&eo\%er ein the conplex conprises an
| gG anti body and the Cterm nal

24. A method of delivering a cytokine comprising:

25.

a) obtaining a cytokine-antibody DNL complex according to claim 1; and
b) administering the complex to a subject.

The method of claim 24, wherein the disease is cancer and the antibody moiety binds to a

tumor associated antigen (TAA).

26. The method of claim 25, wherein the TAA is selected from the group consisting of

carbonic anhydrase IX, CCCL19, CCCL21, CSAp, CD1, CDla, CD2, CD3, CD4, CDS5,
CD8, CD11A, CD14, CD15, CD16, CD18, CD19, IGF-1R, CD20, CD21, CD22, CD23,
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end of each heavy chain of the 1gG antibody is
attached to an AD noiety. 30. The nethod of claim 29,

wob@parasseach AD noi ety binds to two DDD noi et PERUSI009/039619

27.

28.

29.

30.

31.

32.

the conpl ex conprises four cytokine noieties. 31. The

Fagtad chafh Chath, LoE Eafiat EDR LB B Gitfas. Toss, sz
C(Dsﬂll\b%f)ggbcgh@z rcgﬁgzaﬁbe@wn% %ﬁﬁgog{:m?scgihga r@bmtmfs CD95,

tzﬁb@@mr@nse CBIAGKE R Strch ysmhgﬁammm NCAM- 6, BT,
ED-B of fibronectin, Factor H, FHL-1, Flt-3, folate receptor, GROB, HMGB-1, hypoxia

inducible factor (HIF), HM1.24, insulin-like growth factor-1 (ILGF-1), IFN-y, IFN-q,
IFN-B, IL-2, IL-4R, IL-6R, IL-13R, IL-15R, IL-17R, IL-18R, IL-6, IL-8, IL-12, IL-15,
IL-17, IL-18, IL-25, IP-10, MAGE, mCRP, MCP-1, MIP-1A, MIP-1B, MIF, MUC]1,
MUC2, MUC3, MUC4, MUCS, PAM4 antigen, NCA-95, NCA-90, Ia, HM1.24, EGP-1,
EGP-2, HLA-DR, tenascin, Le(y), RANTES, T101, TAC, Tn antigen, Thomson-
Friedenreich antigens, tumor necrosis antigens, TNF-a, TRAIL receptor (R1 and R2),
VEGFR, EGFR, PIGF, complement factors C3, C3a, C3b, C5a, C5, and an oncogene
product.

The method of claim 25, wherein the antibody moiety is selected from the group
consisting of hR1 (anti-IGF-1R), hPAM4 (anti-MUC1), hA20 (anti-CD20), hA19 (anti-
CD19), hIMMU31 (anti-AFP), hLL1 (anti-CD74), hLL2 (anti-CD22), hMu-9 (anti-
CSAp), hL243 (anti-CD74), hMN-14 (anti-CEA), hMN-15 (anti-CEA), hRS7 (anti-EGP-
1) and hMN-3 (anti-CEA).

The method of claim 24, wherein the DDD moiety comprises the amino acid sequence of
SEQ ID NO:10 and the AD moiety comprises the amino acid sequence of SEQ ID
NO:11.

The method of claim 24, wherein the complex comprises an IgG antibody and the C-

terminal end of each heavy chain of the IgG antibody is attached to an AD moiety.

The method of claim 29, wherein each AD moiety binds to two DDD moieties and the

complex comprises four cytokine moieties.

The method of claim 30, wherein the cytokine moiety is selected from the group

consisting of interferon (IFN)-a2b, G-CSF and erythropoietin.

The method of claim 25, wherein the antibody moiety is hA20 IgG antibody and the
cytokine moiety is human IFNa2b.
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