HUMAN SERUM ALBUMIN LINKERS AND CONJUGATES THEREOF FIELD OF THE INVENTION
The invention provides a human serum albumin (HSA) linker and binding, diagnostic, and therapeutic
conjugates thereof.In one embodiment, the HSA linker includes two amino acid substitutions.The
invention further provides methods for the manufacture and administration of diagnostic and
therapeutic HSA linksy, coniugaiasBAGKARUNBRE FHEIDNVENTIAN yyrFiggerum albumins
belong to a family of proteins that includes alpha-fetoprotein and human group-specific component,
also known as vitamin-D binding protein. The serum albumins are the major soluble proteins of the
circulatory system and contribute to magy:¥ivahPhysiolRgipahREpgesses. Serum albumin generally
comprises about 50% of the total bloqd component by dr ijght. The albymins and their related
blood proteir?lg' SIS0 play a fr'ﬁ’bc?rsta?wto}rl%’ll'éa?n fﬁ%“f’raﬁ%%pn&% \gllg 7 utii%(fraﬁ%ﬂm%{‘%ﬁsﬂﬂag?%ﬁnfm
endog@fiBR EhdcexBERroUdigEnds n tivachurmbeiiveady, iftudifd alinkeetynefudbrenticallydiversed
molectdssitaugh. as ity asidsoamineaciga sieyoidsmeaicitm, metals:stchas £ePPRLand:-Zivs, and
variou&%?ggl@g%gg teilgaale%%eﬁg;& ﬁ'nq{%r%!)tr)luumg{'elsfamily of molecules are generally thought to facilitate
transfer of many ot t &se ligands across c%rga'n-circulatory interfaces, such as the liver, intestines,
kidneys, and the brain. The albumins are thus involved in a wide range of circulatory and metabolic
functions. Human serum albumj | i 00 kD and is comprised of 585
amino acids including at least 17 %%%%ﬁr@g@i%%&%%% the members of the albumin
family, humah$epeiHtalBbirHiRDIBgIS &N np oY refe Hivhimn drrphiyeidhsgyirhddsoteite did irterally

every humpapdissueandhadilyisecration. As indicated ahave, HSaihas theakiliy takindandransport
a wid ctrum, of ligands through he circulatory, syst including the long-chain fatty acids
i A R G A S R e
aspecttHE preulHt igsHibn Femrréts ahcageltcathphsing@ Minndreeapanimal R iry (FSia)tink&he
compridingian aninbeacidisequsnce having ailleast:95% seauence identity 1o thesegueaseisaidorth in
SEQ | : ad.c IS i indi ' : to the aming terminu aid HAS. linker
A A i T ST S A e T
first atd SBEBITE BirtdVAG mMBAGRL S StihicAtly BN &b BT 0P EtIES AlStriWheraliury iresiFfiratbintling
moietygpecificdllyiizindsdE B ssaichsecent dingding. mbiety bpasificatyhbintis-teB2; and ideikadid first
bindingfaiety, spegificalinhindsErbB2, seithsgcepshiindingmaiety shecifically:inds EbB3,, 4dn an
example, the inv.entiolg. eaturesﬁ?n agent that includes a human serum albumin (HSAJ linker having an
amino 3cid S8E18Rece ST afly oM&St SECTID RIBES- 11 alirdt'8Ra sdord Bilidifghottties
selecteirHamyatbetiedicimgiéoshain Ey molecules, bispecific single chain Ey ((scFv')2) molecules,
((Jloma;ir; antiboglies, @Hﬁ@pqwfmtﬁiadmﬁiiﬁssfGomw;}e%f%@lif@ﬁ[g@ﬂtﬁa F@ab'y b fék-k}l%f téﬁkﬁd%m&CFV
taFv) fragments, receptors (£.9. urface receptors), ligands, aptamers, and biologically-active
fragmgcr%%s9 thereo ,gir%tV\'/? iich ltﬁegﬁéﬁs%t%?%dlgﬁjé? es(')ief%/gis“%agn %rclj’ytéﬁh%ea%?ﬁnc{); Srintg S}gt‘ﬁg%g}ﬁmmr
and theae oisEBintdbHE i T8t isthorBeetb thie carbiexgnerhiielesst the WSkditke i nvoralbxample,
the firsuhindingunaietyspegifisalydinds ErhBl.aaddwsensad hindig:meiaty spaciitalyhings
ErbB other mples, the HSA linker has the amino acid sequences set fqrth in SE NQS:9 or
0 e e B DR et B an
amino"348 Leghence SsenhiFTEASrEPBER ID NOS: 11-15 and at least first and second binding
moieties, which can be selected from antibodies, single-chain Fv molecules, bispecific single chain Fv
((scFv")2) molecules, domain antibodies, diabodies, triabodies, hormones, Fab fragments, E(ab’),
molecules, tandem scFv (taFv) fragments, receptors (e.g., cell surface receptors), ligands, aptamers,
and biologically-active fragments thereof, wherein the first binding moiety is bonded to the amino
terminus and the second binding moiety is bonded to the carboxy terminus of the sequence. In an
example, three or more binding moieties (e.g., 4, 5, 6, 7, 8, 9, 10, or more) can be included in the
agent; these additional binding moities can be added to the agent, e.g., in tandem (e.g., 2, 3, 4, or 5 or
more in tandem) with the first or second binding moiety. In one example, the first binding moiety
specifically binds ErbB3 and the second binding moiety specifically binds ErbB2. In other examples,
the HSA linker has the amino acid sequences set fqrth in SEQ ID NOS:14 or 15. In a further
example, the invention provides an HSA linker that has an amino acid sequence having at least 90%
sequence identity to the sequence set forth in SEQ ID NO:1, and a serine residue at position 34 and a
glutamine residue at position 503 of the amino acid sequence set forth in SEQ ID NO: | .In one
example, the amino acid sequence has at least 95% sequence identity to the sequence set forth in
SEQ ID NO: 1.In another example, the HSA linker has the amino acid sequence set forth in SEQ ID
NO:l. In a further example, the invention features an agent that includes an USA linker having at
least 90% amino acid sequence identity to the sequence set forth in SEQ ID NO:1 and at least a first
binding moiety. In one example, the agent includes a first polypeptide connector that binds the first
binding moiety to the HSA linker. In an example, the invention features an agent that includes an

HSA linker having an amino acid sequence set forth in any one of SEQ ID NOS: 11-15, or a fragment
or vvariant of anyvy nne Nnf thece ceniiencee and at leaact a firet hindina Moiatys



examples, the second connector binds the second binding moiety to the amino or carboxy terminus of
the HSA linker.In a further example, the second connector covalently b nds the second binding moiety
to the HSA linker.In other examples, the agent further includes three or more binding moieties which
are included in tandem with the first ,IIP& hree or more binding moieties can
further include a connector sequence a jornst ree or more binding moieties to the first or
second bmd,ﬁga,ﬁg&@gp%d%}‘é%ﬁt GtFation refers to an agent comprising a human serum albumin (HSA)
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single chain Fv scFV&%mo ecule, domain antibo triabody, hormone, Fab fragment,

F(ab') 2 HoISREE 4N g E@?ﬂ(ﬁé’é\?ﬁ?ﬁﬂ}mgrﬁ el (e Dy hds fraRe receptor), ligand, aptamer,
or biologically» activesdratmdrt theredddnfethiers examples, the a@erdts of therimvention isiblude (HSA)
combipations.af thesedifferant typgs.ef kindipgmeities. hong example aidesst the fisst of, secand
binding moiety is a human or humanized single-chain Fv molecule. In any example of the
invention, one or more of the first or second binding moiety (or, if present, the third or further binding
moiety) is or specifically binds to a protein selected from the group consisting of an insulin- like growth
factor 1 receptor (IGF1R), IGF2R,insulin-like growth factor (IGF), mesenchymal epithelial transition
factor receptor (c-met; also known as hepatocyte growth factor receptor (HGFR)), hepatocyte growth
factor (HGF), epidermal growth factor receptor (EGFR), epidermal growth factor (EGF), heregulin,
fibroblast growth factor receptor (FGFR), platelet-derived growth factor receptor (PDGFR),
platelet-derived growth factor (PDGF), vascular endothelial growth factor receptor (VEGFR), vascular
endothelial growth factor (VEGF), tumor necrosis factor receptor (TNFR), tumor necrosis factor alpha
(TNF-a), TNF-fl, folate receptor (FOLR), folate, transferrin receptor (TfR), mesothelin, Pc receptor, c-kit
receptor, c-kit an integrin (e.g., an a4 integrin or a 13-1 integrin), P-selectin, sphingosine-I-phosphate
receptor-1 (S1PR), hyaluronate receptor, leukocyte function antigen-1 (LFA- 1), CD4, CDI 1, CD18,
CD20, CD25, CD27, CD52, CD70, CD80, CD85, CD95 (Fas receptor), CD106 (vascular cell adhesion
molecule 1 (VCAMI), CD166 (activated leukocyte cell adhesion molecule (ALCAM)), CD178 (Fas
ligand), CD253 (TNF-related apoptosisinducing ligand (TRAIL)), ICOS ligand, CCR2, CXCR3, CCRS5,
CXCL12 (stromal cell-derived factor 1 (SDF-1)), interleukin 1 (IL-1), CTLA-4, MART-1, gp100,
MAGE-1, ephrin (Eph) receptor, mucosal addressin cell adhesion molecule 1 (MAdCAM-1),
carcinoembryonic antigen (CEA), LewisY, MUC-1, epithelial cell adhesion molecule (EpCAM), cancer
antigen 125 (CAI25), prostate specific membrane antigen (PSMA), TAG-72 antigen, and fragments
thereof. In a further example, one or more of the first or second binding moiety (or, if present, the third
or further binding moiety) is or specifically binds to erythroblastic leukemia viral oncogene homolog
(ErbB) receptor (e.g., ErbB1 receptor; ErbB2 receptor; ErbB3 receptor; and ErbB4 receptor). In
another example, one or more of the first or second binding moiety (or, if present, the third or further
binding moiety) is or specifically binds to alpha-fetoprotein (APP) or an interferon, or a
biologically-active fragment thereof. In a further example, one or more of the first or second binding
moiety (or, if present, the third or further binding moiety) is natalizumab, infliximab, adalimumab,
rituximab, alemtuzumab, bevacizumab, dacliz-umab, efalizumab, golimumab, certolizumab,
trastuzumab, abatacept, etanercept, pertuzumab, cetuximab, panitumumab, or anakinra. In any
example of the invention, the agent is conjoined to a diagnostic, a therapeutic agent, or both. In one
example, the diagnostic agent is a detectable label, such as a radioactive, fluorescent, or heavy metal
label. In another example, the therapeutic agent is a cytotoxic agent, cytostatic, or imnmunomodulatory
agent. Cytotoxic agents include alkylating agents, antibiotics, antineoplastic agents, antiproliferative
agents, antimetabolites, rubulininhibitors,topo someraselorllinhibitors,hormonalagonistsorantagonists,
immunomodulators, DNA minor groove binders, apd radioactive agents, or any agent capable of
binding to and killing a tumor cell or inhibiting tumor cell proliferation.Antineoplastic agents
includecyclophosphamide,camptothecin,homocamptothecin,colchicine,combrestatin,
combrestatin,rhizoxin,dolistatin,ansamitocinp3,maytansinoid,auristatin,caleachimicin, methotrexate,
5-fluorouracil (5-FU), doxorubicin, paclitaxel, docetaxel, cisplatin, carboplatin, tamoxifen, raloxifene,
letrozole, epirubicin, bevacizumab, pertuzumab, trastuzumab, and their derivatives. In a second
aspect, the present invention refers to a medicament comprising the agent as defined above admixed
with a pharmaceutically acceptable carrier, excipient, or diluent. In one example of the invention,
the agent is admixed with a pharmaceutically acceptable carrier, exciptent, or diluent. In one example,

the agent exhibits an in vivo half-life of between 6 hours and 7 days. In another example, the agent
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or additional binding moiety (e.g., a fourth, fifth, sixth, seventh, eighth, ninth, or tenth binding moiety) is
covalently joined in tandem with the first or second binding moiety to the amino or carboxy terminus of
the HSA linker.In another example, one or more of the first or second binding moiety (or, if present, the
third ar.further binding maiety) is an antibody, single-chain Ey molecule, bi.specific single chain F
((scF?/[?Llslg n%o@%ﬁ%? dg%g?l%xarﬁﬁ n%)df}?;cliglg %%y,sfn%%gda u,l hoF)rémonrgl(()a',a Etfé frf}ilgE eé}r{J CF lél% ZL}lnaélfec% e,
tande Mo (talfyjerrdgimeftrrdte prsibedies:, cditditace risbediter), igasdcor distanfegmaninothieb ).
examplecthedjrshadesecend binting ragieit(oncfepresed gthecthirdefafdrtieehingding gagietydde-fers,
human.ar Buipanized sinolg:chain, Fy.malecyle, in,yet anofer gxample, ene or more pfihe firstor
second binding moiety (or, if present, the third or further blnélng moiety) s or specifica IyOblnas to
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moiety (or, if present, the third or further binding moiety) is or specifically binds to alpha-fetoprotein
(AFP) or an i e?fé’r‘gh?roF’ﬁ”ﬂ?&ﬁoéﬁ‘faﬂvf%ﬁ{}e%’é‘}ﬁseﬁﬁﬁ%oh“ﬁ?ra FFtHEs SRafihe, 8HE SFHERS of
the firstonsetdrdtbtingamoiatyidonitil predentsdivadhisel doflirtheSBINdIMgNDOIety)lia serine residue
natalizupadiiaflixdmad, adalinuRakikximaR alembdzusnal.bevasizimal.dacizunaletalizumap,
golimt&rgalb, celrtolizumab, trlastt umab, abatgcept, etan&gcept, pertuzumab, cetuximab, panitumumab,
or anakimira.In another BXample the SGeht 1$'CoRaIREE 138 dfhgri8tic drthSTAISETiSHEN L. 1} ofis
exampteuthee diglgriesticiagERRisTR dbtédtablélapelhsuchaawls, ratiodttivelibioluingbeemtifluorégcent,
heavyseetale an epitopstagibnanother example, the therapeutic agent is a cytotoxic agent, cytostatic,
or immunomgdulatory agent.Cytotoxic agents include alkylating agents, antibjotics, antineoplastic
agents, antip%oliqfee%%iyl\(/ﬂe %Xgaénﬁ%/ %ﬁti%ﬁ‘éﬁ%&i%gﬁ ﬁsbﬁﬂn&ﬁ%/ﬁ?bl orsifgf%lpgslsg%igrégs’sgl kgﬁ ﬁ“irrl%igitda’rassf
hormdliat atfeinfstachl ApresgenidtsIifniandinoyararets SHNRHifbrgidole Biibrandnd risaibactifst
agentsimdingnynagent capabile ofbindingte anddkilling.actumorsell iipdpiitngdianar celkpreliteratien.
Antinegplasti .

incluﬁ%g%%%%%gﬁﬁnﬁ }écclziaanslt%ii r'ecin,homocamptothecin,colchicine,c:ombrestatin,
combrestatin,rhizoxin,dolistatin,ansamitocinp3,maytansinoid,auristatin,caleachimicin,
methotrexate,5-fluorouracil(5-FU),doxorubicin,paclitaxel,docetaxel,cisplatin,carboplatin, tamoxifen,
raloxifene,letrozole, epirubicin, bevacizumab, pertuzumab, trastuzumab, and their derivatives.In a
further carrier, excipient, or diluent. In a fourth aspect, the example, the agent is admixed with a
pharmaceutically acceptable present invention refers to a method for making the agent as defined
above, comprising expressing a polynucleotide molecule encoding said agent in a bacterial, insect,
yeast, or mammalian cell, or in a non-human mammalian tissue, organ, or organism. In a further
example, the invention features a method for making an HSA agent by substituting one or more
surface-exposed amino acid residues in the amino acid sequences set forth in any one of SEQ ID
NOS:1, 3, and 6-15 with a substitute amino acid capable of chemical modification that allows
conjugation of a diagnostic or therapeutic agent.In one example, the substitute amino acid is cysteine
and the surface exposed amino acid residues are serine or threonine.In another example, the
chemical modification results in a covalent bond between the substitute amino acid and the diagnostic
or therapeutic agent. In a further example, the surface-exposed amino acid residues is threonine at
position 496, serine at position 58, threonine at position 76, threonine at position 79, threonine at

position 83, threonine at position 125, threonine at position 236, serine at position 270, serine at
nocitinn 272 carine at nncitinn R0A carine at nncitinn 425 threonine at nncition A72 threnoninea at



In a further example, the invention features a method for making an HSA agent by substituting one or
more of the asparagine, serine, or threonine residues in the amino acid sequences set forth in any one
of SEQ ID NOS:1, 3, and 6-15 with any amino acid other than asparagine, serine, or threonine,
thereby remaqying a glycosylatian site from the LISA agent. . Ina furtg r example, the invention
features an glaef% tﬁ% Xf?g% 5? easrg% é%td}ﬂeesnéré it enttitrt}/wtto %15%3? the f%’fhg”é]%ii% Slferited 88 forth
in SE@°ID MO'S46-25. fntbrie ersnipte oth&Hydit AESSAdaso5%isegaence identityofo wnecof thé
aminofagickeaghences setdonnin HRAJBINGS:16- 25.In another example, the agent has one of the
amino acid sequences _set frcn)qQ in_§1EQ H% NOS:16-25.In %further exag}ﬁl?, ;the agc?urétegs conjoirfeg to a
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ﬂuore?ﬁ&%ﬁﬁﬁ?g@ﬁ&%ﬁf&%@ﬁ flyorescent protein (CFP), red fluorescent protein (RFP), and dsRed.In
one example, the bioluminescent molecule is luciferase.In another examgle, the epitope tag is c-myc,

hemagglutinihl, oPEhistiEiCtagin SfurthiErdRamphs tieerdpdistic fs attytltokichpoRpettide
such asudytpchiaene c, taspassaiylll), granzyme ArdreB,itulnks necresisdasiopalpia Chikea), TINE-13,
Fas, FasEigand, Fas-assagjalgg death demandikg Ihilfa.conyaring.enaume il 4, TRAIL/APO2L,
TWEAIGAPO3SL, Bax, Bid, Bik, Bad, Bak, RICK, vascular apoptosis_inducing proteins 1 and 2 (VAP |
and Vﬁﬁ’?ﬁlﬁier%ﬁ S5 OtoSIEISHACINg S Fotdhs (AT LY BirsnidtdshblyBeptitie, MphtiRT  catboxy
apoptitvasssciafethprdtdin IifheAP-1)r enddsthtin, cangidstatin, asditiologically-astivefiagihishtsthe
thereokcfi 268001 thecdpventian ¢an begembined.with eng.AeMaeke therapeiicagenis.sushas,
cyclopnq(?%ptg%g]ide, cam totl}‘e%in, homq[c%rgptotrge%in, col,chlc'ne,f o o
combrestatin. combraatatin, thizoxin doN&tatin, ans SMITBCINPS, My taRSinsid SaPS &K 8 B3 milfh,
methofrErass, BofkiGrodiraciiney ) cado Kettdsicirelysiachitavehedot etarelccidptativine ah o iatingrtameoxifen,
raloxifeneinleticizalerapirakicinbanasizinp akifeiidaymabediastuzumab, and derivatives thereof.
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molecteQ 2nd thy seqepdiraprissanisiberainr itisirastuie £48ISEeIRI difker that has amino acid
residues 25-44 amd 445138 of dhe Giminaacithsequiiencérset forthdenaE QIRAMNO: micane exampie, the
Rolypepdtinkehiias anian Ao IesidkEsds 7QAIARD 13 GldOaAMIBRAGH SEncRSR! frth in
SEQ ID NO: 1. In anaother example, the polypeptide linker has amino acid residues 15-100 and
400-596°bY thle SR8 AcitPRaHL SHERogEt fgﬁﬁo SEBRYNOTRS further@safiblel #he pdRbeitide
linker tagemminty adieF e situes1.0-200and 800-546 efthe arminmcacidiseguencerset forthiibS&Q1D
NO:1.dmanatherexampler thelpobpeptidsdpiker has amigo acigldesiduesp-2eR@nd 2finntdof fhe
amino acid &%yglgc%e set forth in SE ID.NO:I.In In a further example gf tg,e_ invention, (tihe, :
polypeptide TAKSF inObdeht 1855 MEBinding niBfety THEhe BxShId thd Bolypepitaadidiiing
includesigly lsasvardirst penypeplidedoriiactymblatiinds the first binding moiety to the amino or
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covalen inds the first binding maie the polypeptide linker.In.a further example, the polypeptide
ko I e R e SR S 0o
polypeptide connector that binds the second binding moiety to the polypeptide linker.In other
examples, the second connector binds the second binding moiety to the amino or carboxy terminus of
the polypeptide linker.In a further example, the second connector covalently binds the second binding
moiety to the polypeptide linker.In other examples, the polypeptide linker includes a third, fourth, fifth,
sixth, seventh, eighth, ninth, or tenth binding moiety.In other examples, these additional binding
moieties are present in tandem with one or both of the first or second binding moiety. In yet other
examples, a polypeptide connector (e.g., AAS, AAQ, or AAAL) separates one or more of these
additional binding moities from each other, the first or second binding moiety, or the poiypeptide linker.
In a further example of the invention, the polypeptide linker includes a first polypeptide connector that
covalently binds a first binding moiety to the amino terminus of the polypeptide linker and a second
polypeptide connector that covalently binds a second binding moiety to the carboxy terminus of the
polypeptide linker. In one example, the first connector has the amino acid sequence AAS or AAQ and
the second connector has the amino acid sequence set forth in SEQ ID NO: 5. In a further
example of the invention, one or more of the first or second binding moiety (or, if present, the third or
further binding moiety) is an antibody, single-chain Fir molecule, bispecific single chain Fv ((scFv')2)

molecule, domain antibody, diabody, triabody, hormone, Fab fragment, F(ab')2 molecule, tandem scFy
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first or second binding moiety (or, if present, the third or further binding moiety) is or specifically binds
to alpha-fetoprotein (AFP) or an interferon, or a biologically-active fragment thereof. In a further
example, one or more of the first or second binding moiety (or, if present, the third or further binding

moiety) is natalizumabp, infliximab, adali ab, rituximab, alemtuzumab, . radioactive, fluorescent, or
heavyxﬁln(]eeta{f’lT f’é’éﬁel.%?g)r{otr{ler%%gtr%rplea agﬁé%e?g%%ic gﬁ%ihntﬁiigéa c%f?&?%xicfaﬁbc’ént& )EI)OStlﬁﬁ?:efl%}P"naq
immursBifigleilatorpiigentCipotasieragenishvéludesalkiatimg agerienatstitsiotitsviin tihdoplastiotor
ﬁgent?qﬁamttl 'py,oliﬁeﬁaﬁ\zﬂeag@m&haﬁﬁmta@ﬁk@ﬁ, .&yﬁ&ﬁﬁhinl‘gﬁmﬁ& mism@&gﬁem@lﬁﬁ)iﬁ hipiiatsal
ormonal agopists o, agonists, immunomodulatgrs, DNA minor gr inders, and .radioactive
agentsg,r %V‘rfgémyfcJt z%)ién capab eerg?%}i?idi%%(tqc@%sﬁd %(Tffllng a%%orr%gﬁtgg @%ﬂg ?Eartﬁgf'c% V%roﬁé)lwat%]lon.
Antinedpfistiecaentsieiiie djERpHsdpansiascattothidiihorrseamprsiebeial growth factor
colchieég@@p mbresmt’m,cmrdnrestatimomhi;oxigroﬁlellﬂstaiémfa_r(samttpc_i Mu@dr MaadaRsinaicloAUFSEatn,
caleachigigin. MEPOYEXRIE. %aikgprfaz}mc"(&%ﬁw,e%@étr_ -byb'{%@fep%é'épnoe" (FOLR). folate, transferiy

docetaxel,cisplatin,carboplatin,tamoxifen,raloxifen ozole,epirubicin,bevacizumab, pertuzuma

trastustH, SHEthBFAarAtTR ST uRe SHAmISREPte phIypRbIUE K 9s infikedoaR o1 @ B-L
pharmiaeetitically-seceiptabbehiaywier- &xbippéate orrdiipentlin aidRer examplesdherpebipe ptidecdinker
exhibitg.apoin vivp.belf-life:Rf hetwsen Ediqureang 7ceays. Inr furthgsexample, ths polypeptide, inker

exhibit %n in vivo half-life greater than 8 hours, An_example of the invention features an agent of
any of the prioFasPE&RE Bt theihventidi tBhe thifo fgRERITBIVEL iTHhich thEA¥A poly RSt d@stRrsr
sequelsekoistrepleiteaibssiamothadeqpbly paptiddMihkéHBEquéhice. iEardxaiEglEs tiiENTalyipeptideotinkier
Eeqyemﬁ'cﬁ@uld@ﬁ@ mmgmgliamogn-wﬁ@n @_@@(yg alRugin F@J}ﬁ%‘?p@é’cﬁgu‘%%fu%@lﬁ&rﬁ&w ﬁ‘
ovine, murine and canine serum albumin olypeptide sequence. In other examples this
polypg%ttl(()fe En&é@%%ﬁuéﬁtgreﬁ%kﬁlet\]m@%g’a%'g[q‘%o%oi%)lﬁd}a SE)I% I L g°PHE: 36530 "G50, 60,
70, 80194002 P05 1800:eH002B60016 0019130800, oMBICaNinb ackistipehemythicor amnigamumBEALT
aminoLaGids Withio-thispangel leothanexamplescthe polypeptidedinkerseavense includes a.single
amino_acid (including, but not limj e.g., glycine, alanine, serine, glutamine, leucipe, and valine),
or com ﬁcn%tc(ionsegjfl) a%?noarglc%é. twfr%éngﬁgrégzxa%%%?’the_ Sif aﬁéﬁ%ﬁsepgﬂd%eﬁrfiker sﬂelquaen%iédt?lis‘fI
replacB@®icancafpPafetsfotéiris ok ptid AP oo B e PYiREy séefueticeresert, anthidlian Arter
polypejtitie: Seqienceds suchspsidaymahdnatnesyioving:ior eaaine AR Polpeplidaseguenessln an
example, the APP i S S a espond to the full-dength human APP
polypept?gg se%gjéséngg) %a%g%ég%% g%%fl Sgﬁ%g&’%f %%gmg(tﬁ?é) rﬁu?ﬁ‘a?_n%%&gg p%l%/eégjé%de s?eqaﬂlgﬁlgre
lackinfr&fitio SBfd<S™-T87Bf the Rigrii's SfuksHtR! (£ R4ND-BOY BT SEQH PRI B8 cof g riehtsher
theredfintingtherigxamplesstbefidly polipeptidebinkepseguarc® containsnatifeas! bt Shaantiggus
amino.aeidsppipferablyalleast 10.:26,0r S9:500tgHOUS amiRo Acids, H}&%P@J&;@P%%Aga&%ﬂe%?d

contiguous.amino acids, an?d\,most preferably at least 200, 300, 400, or more contiguous amino acids
of SEQ'D Rlao?‘“ﬁéﬁ%r HAS aPihsPO0S BEqUEREE SRR k.45, atTaliaresus, BF6imavo. *Gifmsred:
sequentsiigdntity plontroortingudusepelypéptidelsdguance ofeBEQMEPNO:258inanihg onereiimoed,of
these lengibsa5.b 8RNI alARRReMRE RS I L SEAHERES, hAMng,R0% sequence identity to a
34-mer hum%%%P(E%%Ttid co.rre?j)on ing to amina acigs 446-479 of SEQ ID NO: 58

A Efn

(LSEDKLLA TEHEGE BEGORERYE RSB} i CBRTATS 1850 % YD Weids
altere@*Hepetibe 4407l Segthént ¢SO DSB8, O adadisehtisxainple chseqdencertidioh In
bi?logﬁaaﬂlﬁra@wqﬁ lhum%&d&@%ﬁmﬂisaiﬁ)f@w&@iE\fgeﬁtge,y{ésﬁtll;d?%&eﬁﬁnﬂﬁmﬁﬂa&&&@%@ﬂﬁ%Qf)af@gﬁhd by
reference. herein), whi iscloses a.34-amino acid.fragment o n AFP (SEQ ID NQ: 59) wit
e B R S o G R e BB i of ArP
polypeptide linker sequences include, e.g., amino acids 19-198 of SEQ ID NO: 58 (human AFP
Domain 1), amino acids 217-408 of SEQ ID NO: 58 (human AFP Domain II), amino acids 409-609 of
SEQ ID NO: 58 (human APP Domain IIl), amino acids 19-408 of SEQ ID NO: 58 (human AFP Domain
[+11), amino acids 217-609 of SEQ ID NO: 58 (human AFP Domain II+1ll), and amino acids 285-609 of
SEQ ID NO: 58 (human APP Fragment I). In another embodiment, the human AFP polypeptide linker
sequence is an 8-amino acid sequence that includes amino acids 489-496 (i.e., EMTPMNPG) of SEQ
ID NO: 58. In a fifth aspect, the present inventiop refers to a kit comprising the agent as defined
above and instructions for administering said agent to a patient. A further example of the invention
features kits that include any of the HSA linkers, USA linker agents, or any other agents described in
previous examples of the invention. The kits further include instructions to allow a practitioner (e.g., a
physician, nurse, or patient) to administer the compositions and agents contained therein. In an
example, the kits include multiple packages of a single- or multi-dose pharmaceutical composition
containing an effective amount of an agent of the invention, e.g,. an HSA linker of the WO
2009/126920PCT/US2009/040259 invention that includes, e.g., one or more binding moieties (e.g.,
antibodies or antibody fragments (e.g., scFv)), diagnostic agents (e.g., radionuclide or chelating

agents), and/or therapeutic agents (e.g., cytotoxic or inmninomodulatory agents). Optionally,
inctritmeaente Ar devicee narcraccaryv for adminictarina the nharmaceritical ecomnocitinn(<) mav he



as VL) and a light chain constant region. The light chain constant region consists of one domain, CL.
The VII and VL regions can be further subdivided into regions of hypervariability, termed
complementarity determining regions (CDR), interspersed with regions that are more conserved,
termed framework regions (FR). Each Vu and VL.is composed of three CDRs and four FRs, 25
arran o R s T Ko B R GDRY, FRSMEFY,
FR3, CORSOpEA e VENADI & Hiofs BF thaersyy ahdHgireeivainazeshtai axbindigryidsanebis thaft
interadtadiith an antigeninghe carstantregipnsiobithe antibedies mayimediate thenbirging:ef thents
immu ulin t i or fac including various cells of.the immune .system (e.q., effector
cells) g%%%ﬁe fi_rs%g]ogrrrﬁ]; Sg%%lirlﬁlﬁ(eclq) o‘g tﬁ%é%?a%scg?ba] coﬁr%nﬁ?ec%néﬁ%é%?’em. 30 Crﬁ;{%l 1%%@3 of fﬁgeréﬁ?r%snént
inventfSAIHAEEE all ‘WA forEidt Ehtib SHRBYIENH othBh proteirasEmtids s Bitibods ke imicin,
propetrtiesotariexampleothesaintibcdydan kexahvintan anithiady, a ideearnized WQtn,  carboplatin,
2009/126930R CTLA00/0AAZAA 2N iat ISR AU, GhiFerig,Anthody. of.4 Pl
scaffold with antibody-like properties, such as fibronectin or ankyrin repeats. The antibody also can be
a Fab "FL8%*&cFv, SMIP, diabody, nanobody, aptamers, or a domain antibody. The antibody can
have any of theafetfondrigrisotypaseigGifesgtiolg@kige 2 ngGapancebg@Asintgit, igdt(esgleflghladgh2,
and 5lgnseQ) wiaD BklgkeMalinodies dhatcanbetisrd:as pinding moieties, as defined herein, in

combination Yvith an IISAllinI§etElof,the jcnvera;[ion include, but are_not limited to, natalizumab, infliximab,
adalimumab, Titdximab, afemtuzuthad, BevatiZt FRLt ARSI BANITRSE Gty carrier,
certoligkmnint. tradilyzatnalrravataip tihe taaseredpbip entir uivralnlEefuxirhetb cem6l ipamitend ndats, 10 The
term "antikedyfragMmenicasisad hereinonefieisde.eneg ermors.fiagments of an antibody that retain
the ability to specifically bind to an antigen (e.g., ErbB2). The antigen-bindipng function of an antibady
can be perfo?ﬁae Iﬁ%afrég#g%%e%?g ?ﬁ% g’ﬁld #%n?i_l%dl}? ﬁé}%na é%aost‘%%(ﬁ?l:l%?‘rfﬁé%geen saréun%cé%gp(gssed
within e disamera figeaipim petisrror aRldabsdsietude but are not limited to: (i) a Fab
fragment, a monavalenifeagment-eansisting:ef the MiuddEfor Gleagld CHikbgomains; (i) aki{abs2
fragment, a biyalent fr t Isin 0 fragments linked by.a disulfide bridge at the hinge
region; (i) a P fragﬁrge%éyggng?gmg&ofﬁ%é%cf T t&oﬁ‘?%‘iﬁ%e‘%\}ﬁ’ at Vv }%rsraéi% n%‘é%taéB%‘%?'stinlél of the VL
and VEEBAfaInEOf 4%5Gle ArnTSIEF aftibsuscitpla dAb ireliingSNeapbmg Wirauabnatnseeili) sréan
fragmentfidtard Bt abpiNatueeaB4lk; 544 Sdon{h9B93), avhiahaaonsistsaoffaydt demmair, (\biy adddbewhich
consisiz pha V14 ofaifamain, tilandsalaied 20somplamentarity defermining region (GRR)and

(ix) a combination of two or more isolated CDRs which may optionally be joined by a synthetic linker.
FurtheA%8TeE: affiSughthe iflo dBRTEInstHaE 140 agiiEht V%A VPO arée6ded T5I8Y sepatate
genessitfreyctah benjenedqusingaecomppinaritinethods, ynal symitreticpinker thatenabldisdiyengdaibe
made agsa:single pEptein chain ihichihe Vinapd ¥ regiansfais to form menevalsnt molecules
(known as inglelchain Fv %reF.v); see e%ge.,,Bird 25clot, Science 242:423-426 (1988) and Huston eta?.,
Proc. N‘%I‘.p%caa? S USSR YR EE 79 BER S T1088) Thest SR o fPlm e are BItEIEY Wsing™
conveRt@nabtechitities kHovwactoctamse.witls SKifin tkmatars, adaithecfrdgmentsibiretsoreeitedofer otility
in the sareMmaRRRMAS R GuliltaciAntibadias:Antiody fragments can be produced by recombinant
DNA techniques, or by enzymatic.or chemical cleavage of intact immunoglobulins. 30By "autoimmune
disease" is mﬂéarg%zt1 afgé%ng%mﬁ?gﬁngﬁnimg%&&ﬁ%s sfs%r%%%é;p%ﬁsén %lﬁéng?atlgg] ‘gggffhﬁs%séﬁe 1étprir'tljcypes
or antR§ERELEXafifies ofisutbiArunedise dsdbeintitierk, Bimiaie Aot yvecond binding moiety to the
2009/126920 RETALS 200/ 04025 Adimitedda alepesin areata cankytasigyspangdylitis, antiptmsehelipid
yn oGl AT -RE AFISRYAS Sieeass, auloMRmLING NEROWIG AN SHIINE HeRATY
Beheet's disease, bullous emp?ugoﬁ, cardioinyopathy, celiac Sprue-dermatitis, chronic fa igue
immuﬁéedﬁfuﬁ%ﬂoﬁ%yﬁj&}%ﬁne3(CI9’[D§)1,SChroIﬁic%?la?ﬁ"t‘ﬁ’@i&ry%"énﬁ‘%liﬁﬁtiﬁ‘%}%’élyhéﬂi‘éﬁodﬁ%w is
ChurgeStriauss $yineltomehbcicaticial pemphigeitifGRES Tnsyntiomeecoldagglutinin:aigense, Grohn's
diseasg, diroifhluBRESSRBRA) Mbed erggiabuliReM @ dbramyalaia:fibromyasits, Giaye'sdisgase.
Guillain-Barre syndrome, Hashimoto's thyroiditis, hypothyroidism, idiopathic pulmonary fibrosis,
idiopalMiE THPS FIBYEYIS FURTA B (P fGR HeprriditAieingsintadisértisiidiabetes, juvenile
arthritis, lichen plaints, lupus, Moniere's disease, mixed connective tissue disease, multiple sclerosis,
10pemphigus vulgaris, pernicious anemia, polyarteritis nodosa, polychondritis, polyglandular
syndromes, polymyalgia rheumatica, polymyositis and dennatomyositis, primary agammaglobulinemia,
primary biliary cirrhosis, psoriasis, Raynaud's phenomenon, Reiter's syndrome, rheumatic fever,
rheumatoid arthritis, sarcoidosis, scleroderma, Sjogren's syndrome, Stiff-Man syndrome, systemic
lupus erythematosus (SLE), Takayasu arteritis, temporal arteritis/giant 5cell arteritis, ulcerative colitis,
uveitis (e.g., birdshot retinochoroidopathy uveitis and sarcoid uveitis),



vasculitis, vitiligo, Wegener's granulomatosis, and myasthenia gravis. By "binding moiety" is meant
any molecule that specifically binds to a target epitope, antigen, ligand, or receptor. Binding moieties
include but are not limited to antibodies (e.g., monoclonal, polyelonal, recombinant, humanized, and
chimerjc antibodies), antibody f ents 20(e.g., Fab fragments, Fab'2, scFy antibodjes, SM1P,
domai%%%ﬁ%o%@?%aggq%s,}r{%%i@én ies, S(&:?Agf-ﬂ&ﬂé?raf%od)l%s, Fandholids, 8hdortBin dndBudits),
receptByslitg dnesyabtaniébrares: othierthitd ledulBsiva it i ko Birding patimey, singychain Fv
"biologicadtytactivspds meantdbat adinolegule(stRiyding.biQipgicaldeieculameaych s sucleia acids,
peptidesoloepies, anl picjeine cels 2 gisical o chsmice actyiy,on el of 2afner,
molecule. For exampl€, a "biological? “active" molecule ma possess, e.g., eerf/rméeti%"acgﬁvitys/?rpar%etein
bindingF &ERMy %@ﬂ.:ar‘?ﬁbé@f?’?ﬁferacﬁ?o%)’ﬂﬁf ctetntic dbfivifies are Brordgibalijnactiveety (ofhéterm
"chimenicantibedytirefersftotan nmhivnogitbylin o antibadyrwheseivariablesegians-derdiefrom a,first
specieaandhose.aNSIaAL giANR derve g g scaand sesies,Ghimeric gnthodies,can be .
constrkgct}?d, Lor example, by genetic engineering, from !rnmun.og“fogluhn 30gene %egmen?s befonglng to
differelt SeIBYTRE g HEW d°mBUsES Haél%u?ﬁﬁﬁ).“\N@*WEZE@?@P@C}EISQOGW‘UZS@}“RBy
"conndettit ontipdiypeptideetnnéctor” (KiMeantanchmiro apitideluenseiaf 2fe:@20 resisihes(indength
that is.ovaleiaib atiachiegio.aoe eicbaih alie amipe.or GRIERYY 'SmIRLALaLLGA ket of s,

inventLondeolg&j cov‘%lue]nt% ?ttachedtto orEeGlgr more residues of an HSA linker of the invention (e.g., a
residué betweert the amiho and eaiBox{ tarinaitagiiles i W BrefatiBd B&fibodiffeHE, thibroblast
polypeptitid coiviractsrcatiach iR iherdmsletoitamminuscofian BSA linkepthas(HigaR)inopasittiseguence
"AAS"@whAQLaNd thisepnneciatatiachedite thecarboxy.terminys: hagibemming acid sequence
"AA ALg"r &%EQfa' QOIN(P\:/@GF) Juggrt%rerpr% ;s?f‘}%&g}’e am(t)unt"T%rF"imount effective to" or "therapeutically
effective amoUnt’ means An amount of an agant of tha invention (&g, AFF RIS AfHRer8AdSd itk one
or morE5idirBlapnisteres of Blafnodtiater thevipenticagpnts Wilk.ormathibelina donnactorsequsnce)
sufficiertiepredsicean grsied @sultafouexappie okiling 2 Gangeh CoNLRAUEINGIIIONC8lbhosphate

proliferation, reducing inflammation in a diseased tissue or organ, or labeling a specific population of
cells iﬁeaews&:&ef%‘rg%i, Y BYGRATENTTERE™ a it PRI HEman &hthbdy “Rds LSBT heFalIS is
intend€826 inchide ibbdi€®8r fragient3GthErtst, habitig veriabledegions im wdhichabath: then
framewgikianditefiRikegions,aravdsrives ftemuman IRrRINg MaHNeglaRylin SEAYRNCES B My,
descriB%,féor xam Ied by %2?3&@1‘\31 fSequences. of proteins of immunological Interest, Fifth
Edition, U.S. Bépartiient oftealth AhdtiihatP SsRiicad [ie eapficAivAiNG. 410D Aiembo tiR2.
Furthriffoté, ifihBoanfibddy tohtaimzla edhdtdmdredigns tHe COREANM ragidnilsolis derivedfrim-4,
hur_r:]I amg\armﬂnegif;rjm%u g@%@pul,in @ﬁﬂulerqgg@ Tlla@elhw,g &E&Qsantm;ﬁgﬁlm@aﬁ instéﬂt&?s%ﬁlmﬁ?ﬁegﬁ@ .
residugs n e uman germline i noglobukn ences.(e.g., mutations introduced by
randorfrfl& éf%iﬁ%}sq ecific %Otitnégrg%ne%ismlﬁl%ﬁ?rg?gr% 93%?%‘%(3 r?%%%oh ﬁ%"él?)%l HeWelEF ik BPFCHfuman
antibodP< A uséePrEreiitEshot Fitehbe i ineradeeantiseifies wrwhiclh CDReeq(RiNE4s daviedfrom
the genmiline ahantibeemarnaalian specieshstchase, Mauser haye hgengrafied,oNiQMaiing
frameygik, seaenchRdLe.. Anumanzed. AN, or 2aanipady fragmenth, pihe ferin. humanzed
antibody" refers to any antibody or antibo %ragmeﬁtt at mcludes df ieast one imUunSgioBuIM
domaii*h&ing ‘é\@)ar%?@?&gi&ﬁ“ﬁﬂ@ﬁin@fﬁ%@s KSFRIPADIE frantetidhk Hsgits: subBBEntishspisriviEedHfom a
humareérpmunegloBuiiorantibody dndasoirplementayitydeterminiagoregions{e.gr, atdeastiongcDR)
substanfially deriyed frony -hu | I in.or 30antipody. , ) ,
2000/ j%%s{zcgpcwe&g%{gg%%%ag @a&ﬁ? &%%grgéggf#%% "%f%ms %%??}Y‘g\,/i;%ﬁ% g Nt BT 1 i
an agent thal'déBredSE8 e Binding YertEEmE o R ARSKPEytoking (dughelNpaaIplee, IF Beta,
or IL-IremditharéoeptorctadhiidiiE receptor, iign@eor He-bhirdoe ftokeraispagtiveity)) decreases the binding
of activating molecules to pro-inflammatory cell surface signaling molecules (e.g., CD20, CD25,
CTLA-4, 5CD80/CD86, or CD28); or decreases the downstream activation of, or activity of,
intracellular



signaling molecules that are activated following the binding of pro-inflammatory cytokines to their
receptors or the binding of activating molecules to pro-inflammatory cell surface signaling molecules
(e.g., an agent that decreases the activation of, or activity of, signaling molecules in the p38 N1APK
signaling pathway). P 1?I;enrfg%)ly, tggage%rrnea%se inﬁbi)r(llgiép betglyeetg a np%o-inflgmmato% eyto%irle an% its
10receptor, the decréase in binding of an Activating molecdi& o a pro-inflamiistory cell SUF5EEac:
signaliffefifisreul€ b et e creridemahtratetiiiemnaig n alirigonsicheeeeusstiol aimnble birrintnes,
pro-inflaninaiaky, Cyiokinakiie: theirreceiaes oixaatikating melegules teopianiaflamnmataryseitisurface
signali ules is by at least ahout .10%, preferably by 20%, .30%, 40%, or 50%, more, preferably
by 6001%%7 %:&go% EngO% %% m(%%e (%3%81]%00%&5.%ﬁgﬁ{ggcmgf/e%{:t 'Sy raed%eé?ﬁg%ﬁe :frr‘f%iunstu 1150?i 58
pro-infIAHaAGAYSTy ROtERIARS Y., IRAEesaha, IFLbata2br I-17HHERTy &ailable tesiher thesaeleptdhe For
exampleramiSTagaay be a solaklepresinflammatery cytokinoureeppiondgrotein(e.g. CatseiibleehE
receplflsionVRIRIn SHERas SIaNGleePHENERERO) gLiRnews {311%;3%\%0'%@é%&?f%%%%ﬂ&ﬁ‘&%w
0 ibo

cell surface signaling molecule (e.g., a soluble CTLA-4 (abatacept)), or an ant y directed against a

pro-infiatdh) RIS kine BPE B flarhmatBry Jeil SHFRIREsigraTReRthol SERIESS0(8Ty., AHPERRISINF
antibotynsuehoddatetalinddihabmisertalizove abiniteixamab raiicgoliva ungalns.aranty C B2 actiasky,such
as rituxineal; o TRU-Q1R(TRUBIGNGCE) on addiian. amliBl mayagtbudisrupting the ability, of the
endoge ous W|Idétgé{)ehproﬁ!inﬂgmmat%gyttgklne or the pro-inflammatory cell surface signaling .
molecUl€ 1o bind 10'it8 TeReptor (e.g., Fae&Btor 1 BN YEE tor, of BT (e.g. SEtH HHTab
(RAPTrPARCSBenentechl)). EXalipies of domiiiesit-negative 2SiNFialigha variants.are KENBERLM(a
pegylategloressien ofNmwadant AS.46R/1461)andiXProtMER95, andduther vagants disglesadin
U.S. Pt%;l%g(képpliga%io%nPubgec%L%peNoes.ilzu %}3@166@%?3 andb200502659 2, herein incorporated by
reference. An example of a dominant nega 198 CVETARER SR INEREFS Whidhtis "SBluble
form ofefiatitRat binfdls fo theler 1 seceptor tithegtractivatidgilistraceiiular sigratirgupetiwayeseptable
Inflameaaitary-sigiaaliogdinfaibitors, 30which can be used in the present invention, are also small
molecules which jhiRi yce the signalin hways downstream of pro-inflammafory cytokine or
pro-inflammal?fkofpy%(IC‘EI(IE}IJ!IQstﬁgr)%%%:?édﬁ‘%/g\/6II %gg%ﬁ%%%(?géi’/ﬁ§2188%’?gz b5y gfbaa]ﬁna Fo é?% fegge?e%?,v‘f’)E
096). ESERANIBS O FEIE ot MASRIFACHlE dptetHisi BROEerpie sam P ki Pagieria, dosect, yeast, or mammalian
5-amingicarbonylthiapeneselivaiives {(amdesergaachin WO 04/089929, herein incorporated);
ARRY'797_; %R@ %gﬁeﬁ%xa%ﬁﬁitetﬁte—bi{ﬂ%;rﬁgﬁpfggwgeézb_IBXﬁ%OIﬁ%%QE% 4511 SA agent by substituting
2(morpholin-4-yl-ethoxy)-naphtalen-I-A-urea); CIR-3620; CNI-1493; FR-16765 (F%ulsa_wa
5PharfacBufiar, SYEAREC R PSS sk 75T HSid P HSrARRSuAEAISL PSR 0% Nt 3ip a5y one of
P1J1693161IPHIISL 1.2;3R ANG 76 5Y , (4t{4 H4sflentirophemyib)- b8! phanyltprap\d)emipdt pyidifydieon  that
Himidagal-2- 343y net-of: S648:469,SBR0%L9% SBN3580, (4:{4-Tiaronhe i) 2A e amino
methyISL(JIIfinyIQhen}ll)-5é(g&PyridlyflgllI-imidc?zole‘)é88239063, trans-144-hydroxycyclohexyl)-444-
fluoropheny-mathoxypyridimidin-d-y ORRIGEZ SRHERFAS s8E &P . 587 SERE_SE0HFFAK 718, TORET02;
and VXaaBieFUiithe phsovealamiSifisriprintseidie With: theplotessing dferpro-indamindtary eytokinei®.g.,
TNF-alphagandibifoshetay frafg-dtsumnenbeane beund farmeto issgluble,form-dphibiiersiof, LACE 2l
ISIs of tg'geclai%s.‘gx%% Ieaﬁ Ofcig[}ﬂ(i)%it%s of Ir%}(é?Ea%ncl&ge BB-éfll%, BB 31(23, Bl\tAS-56 3?2, _
butynyfoxyp enyf I%-su fone Blperldine 6Hyaroxomatgs, Eﬁ%i 4, DPE333? DB 5875 7, Eﬁﬂ%‘ﬁﬁliﬂ
GW33BS IR0 33- psnirapl- Posiim|-83.afdePrne00s. reiditioridl 1 Sbxanisiess ofdstisrinéifdessiort at
peptidesideriven fremitheds. paildorabshockpeoteingenginesred ferdisaasssspecifiss, threonine at
immu@g&gggl,%g%ye%gggypggﬁgdp g%]ozl?t%}'onine% I)‘(‘)isr}g%grﬁi‘?gantagonist" IS meant any agent that

reduces or inhibits the biological activity of an integrin molecule (e.g., a reduction or inhibition of at
least 10%, 28%¢ 36U AB9BBhBHYEITeRfEOTs, 0095ttodokroueking #a0HS dehitive 1o Hibshiviogical
activitynin therabsefichofdtiduintegrine2fantagadisbqeuch asithendisubyninef @ngptegnnosiecule.
The agentgmay dj indirectly on th integyi buni Accession.No. P13612:.
Takade o ol ERBO S B 3BL 1360 (180l INIbng he AR oSt aftne a Hhdhri
subun‘fifflfe To—llsﬁ]&ciflgct on a target to which the intact integrin containing an a4 subunit binds. For
example, an antibody or blocking peptide that binds to vascular cell adhesion molecule-I (VCAM-1),
thus preventing the binding of 25a4131 integrin to VVCAM-1 is considered an integrin antagonist for
purposes of the present invention. Non-limiting exemplary integrin antagonists suitable for use with the
present invention may include



proteins, blocking peptides, antibodies, such as natalizumab (TYSABRI(r)), and small molecule
inhibitors. Examples of a4 integrin antagonists include, but are not limited to, natalizumab (Elan/Biogen
Idec; see, e.g., U.S. Patent N.5,840,299; 6,033,665; 6,602,503; 5,168,062; 305,385,839; and
5,730,978; incorp renc I PU (Bi .G, Batent No. 6,49 ,
incorporatedq%ygrg‘{ﬁgﬁdc%%%e%gnﬁ){ga‘léé%%c:{ggz,)%%méﬁBﬁ%g?tgéﬁq?%g%egpaﬁ élé%%&g Q?H%Vs\%%?g
2009/P5S5 0BT RS @owfé%ﬁ%gsﬁr&xo%rmfﬁ%%ﬁ%%m%pﬁ%ﬁ? | 818 BerPoms At duHsdn
Therapeuties); ®-BFO6 (Rodie)] arid EBC-ATA6WBchesingaRlough)l Additichal nepethixtingekamples of
a4 integin, ARtagRBisisnGiyde the small meleskies degcribed in U.S. Patent Nos. 5,821,231;
5,869,448; 5 936,02};&6,265,57 ; 6,288,267, 6,365,619; 6,423,728, 6,426,348; 6,458,844; 6.479,666;
6.482.849; 6.Bod 7B5NE c¥BRlE, slicsea BRI, Kaskiiey 7ok GE8 2HEh kY 315196 (KMen iereire
incorpératied byomsfetetceininol h&d Petemte pl dationnPYlicER GFONGS: 22002/0049236pR0 0131 8804 196;
2003/018016:2098/Q07RR49i 2003/0983267: 2Q0HAL00585:20046039040; 2004/80%390%5: 1.
2004/Q087 74;320 4/06102496; %004/0131%809; 2004/0229858; 20.36/0014966; 2096/1(1)030553' -
2006/0166856 " BO%/TTEEBE ; BooBTL41H350%7/6054888; ARG J684 75552501 Whet? haFsin
incorpofitaf-by refbrephcérther 10Rgpedhe Pagerit NMosoEREE4R048; ERIO8H2 t4 {IRRIBEHR R8nE P
0903353gane-ER:A9d 8RoRdandetaciéld Rublcation Nes.aWRiRathb97 3 MWR6/06 1 08; YW-96/49781;

WO 98/04247: /04913: WO 98/42656: WO 98/53814: WO 98/53817; WO 98/53818; W
98/54%&7‘? W aatns ' \/_6\:})5055/6%%90%;%{?83 S§87%€‘4°§ef;‘%\7c§h\é\g/6%’4§‘ﬂ?’% 56%?’%3%%% 55%%%34;
WO 987584 3B owRrcr 9 0/p76% 86 (Wi oombasyd Wt oadFio: veiovooyssseniv @ geipofiw eyan
99/236& MR 15108124 B98R)W @D 9/ARBEE:W Qr80{R 6 BB W Qra9/269R1; W 99/26922:nMO the

9912602 WO, 935165, )WO 99/30303, W0 99/37605, WO 99/37618: WO, 99/43642; WO 01/42215;
. ; .

F)

and WO 02/28830; all of which are incorporated by reference herein. Agditi%pﬁgfexaﬁgpléé of ad’
integritf MY BRsts T cfudéstBHhERylaldhing &%?%Féti\?é%“%crﬂ%ﬁedﬂ?ﬁr;a@ﬁg{cPéEéﬁt Nfos? 65Y910794; 20
7,250 1% ottt 75291, 64 5cfemblvierain insorporatdd hysreferenae)oAdtlitienalramiaesacithderiatives
that awdyﬁe@w@r.@ptaﬁ@pIﬁfgslnqk%%}h%@gso%%&?da&zﬁ-gdouﬁ;liﬁéteﬁt,fbopusmmguQH_Q%HQ”
Nos. 2004/0229859 and 2006/0211 30&ereln mcorPQorate_d by reference), and PCT Publication Nos
wo 01736376; WO'b147868: BRGWA D1770678%alfst whikh alﬁédrnc%?b’orlﬁfgaibyvﬁéﬂé%nc?é"ﬁ’é‘fﬁ?n.
250thefexamplesiof all iatdgrin avitdyorisds iMéltitle theriseptides@ndtheipeptidecand sSBMi-Peptide
compopdsdesaingdds), exshpliC TaRpRICAIMRMOS MG 9415958 VWO 9Rikpdd3; WR6/0058%; WO
96/06%0?; W 964229?6 Letu-Aihse;r)-Vfal tg?le ti‘d?; I-fli(t) en, Inc,); WO %7/022 9; WO.97/03094; and WO
97/49 8L AdGHEnaT Bxample o an adintegin antagonicl i tiapaYy I8 foiEelI8 e SeriBeg in
U.S. Ph@peipplicativh Pabiicatioh Nevob/0se533 (hereirafiedmpordiedobynBerbécirencepldiiamples
of antikadiesthat areadintegrin aniagenists dorlide thoseLesetibed s, €.GuayWnoid,  auristatin,
2009/126920PCT/US2009/040259 PCT Publicati os, WO,93/13798 WO, 93115764; WQ 94/16094;
nd WO BABT0, Rl e TSAR S A QT ACTACBPILE arb eed ket Cogg™
"interfErSAP &N e BRCA TanifieiSH e . F S HEm S tBIfe RSHacipah - e aathm Gatramy,  and
polypéptidevar thialagically-active fragment thereof, e.g., TEN-a (e.g., IFN-a-la; see U.S. Patent
>Application o, #0048 1550, Jncormpratedheren R (rlerepge Ints GUITEIIF Rl Thlae
(see PCT Application No. WO 07/044083, herein incorporated by reference in Its entirety), an
IFNa-9Bf) IEN 8y, e sEfiberin O Shp bt Ko, frh e, Biadingh cypiorateertif vdberaitde e its @istirety;
IFN-bag¢AVONEX(r) arid REBHe(r)fxapdesdiibed inde8. Rédtent Nove&862,9718, ificorpatateetiyd
referefagin it gatitein@ntr IEN:13- 10,(BETARERONG, agidessribgap '_’Jiéinfg’am&%%éa@%ﬁl 85:
104,9%9,{9%?{; 4,737,462, an 4,1450 103; incorporated by reference in their entirety), IFN-g, and IFN-t
(as deBLBEGTIGE BRI Ros 758 B AR ERY ] &Y pRSh AN REHER-Biidiichtion Nos. 20040247565
and 20070243163; incorporated by reference in their entirety). By "FISA linker conjugate” is
meant a human serum albumin (LISA) linker protein of the invention in combination with one or more
binding moieties, polypeptidc connectors, diagnostic 15agents, or therapeutic agents. The term
"monoclonal antibody" as used herein refers to an antibody obtained from a population of substantially
homogeneous antibodies, i.e., the individual antibodies comprising the population are identical except
for possible naturally occurring mutations that may be present in minor amounts. Monoclonal
antibodies are highly specific, being directed against a single antigenic 20 site. Furthermore, in
contrast to conventional (polyclonal) antibody preparations which typically include different antibodies
directed against different determinants (epitopes), each monoclonal antibody is directed against a
single determinant on the antigen. Monoclonal antibodies can be prepared using any art recognized
technique and those described herein such as, for example, a hybridoma method, as described by
Kohler et al., Nature 256:495 (1975), a transgenic animal (e.g.,



25Lonberg et at, Nature 368(6474):856-859 (1994)), recombinant DNA methods (e.g., U.S. Pat. No. |
4,816,567), or using phage, yeast, or synthetic scaffold antibody libraries using the techniques
described in, for example, Clackson c/at., Nature 352:624-628 (1991) and Marks etal., J Mot Biol.
222:581 5 (199 BhatnacaLiealiageantable afeds Meafite ARt iehils Physipogicaly

30acceptable to the treated mammal while retaining the therapeutic properties o compound with

which R5€ atyiRieiesidares rutasesmibiaryapratrad ity acceptable carrier is physiological saline.
WO 2009/126920R@h#) SR0083.040259@ther pharsielogicallyragtéptiiblercalisiersangdheiracid

formulatiens are known 088 skillegkinthe.aranddescribed. flrexample, ipRemington,is,,.
Pharmacelitlcal Sciences _418th edition), ed, A. Gennarg, 1990, Mack Publishing Company, Easton,

. : b
PA iné5FB8 %te%‘%e‘?%liwff%{f BfefditEe By "’b%ﬁ‘i’feF‘é{ﬂ/er‘éf@&%fseﬁéw'cﬁ%ef"ﬁ?ésrlr?ea?’ft iy &BHRfition
charaeteatizedvoycabsrrrivahoribubE€yUiated@eéll growtmoExamplepief pieliferativetidisdages imslude, for
exampiginsolidduners sUsh 85: 53raeMes (80 ;S8R5 Ee L SArcQmal. CAHICIRAMAS (@6 ienahgell

carcinoma),.and lymphaomas; tumors of the hreast, colon, rectym, lung, oropharynx, arynx,
esoph%gﬁs,ﬁé{%%a(e:ﬁgmﬁ%enc%%s? |\’7%??tﬁilfe§§%frbi &°dde l,ngm%f#infeessl ne, éﬁ?}géray &sriflsteﬁlézgﬁclﬁéng the
kidneyholadder, il epitetiunicof e uiinabF@add), Mhhle denitabdystewtiricludingthiepertdine neck,
uterusiavaryss1eehoriema -andgestational trophsblagt)nmaleigenital system.(ingluding theprpstate,
semin icle, and testicles), endocrine glands (including the thyroid gland, adrenal gland, and
pituitary body), skin (including angioma, melanoma, sarcoma originating from bone or soft tissue, and
Kaposi's sardbnfa) fHih sxerpienitigelsinensaiing astforbmeatifreuliskatresiisma, sphutioblaStma,
retinoblagitemagiaguromanaetiehirstamapongusinemaendnedweblastama), RervesyRyes hemapaietic
system,, 13, {aclyding. ghigraleukemia, re$a§gaa9>ﬁ§95n%ra@9r§&m&;§h%@%@%@"%@rﬂ@’l%ﬂgr.'mwne
system (including lymphoma, e.g., Hodgkin's lymphoma and hon-Hodgkin's Iyrﬁ’p. ha . An example of
a non&8IFufmErSfolifks afite d?%@ﬁ%@li% |SGRBTRR (82 IathiteP B pitshld&tic Mrdmiapiety trhdterm
"recomddmaptidentilodely,” refersato fanhantibodypprephsehobxpredsedinkeeatedpdsisalatechfy binding
recombinant means,such,A5it2) ARLRRHIRS iFelalRdrom AR aNIMaGd-» FMYRR) NBkiSuor that

20transgenic or transchromosomal for immunoglobulin genes (e.g., human hninunoglobulin genes) or
a hybﬁﬁ%ﬁnaﬁ&refﬁ%‘g RS M (5P antbolife sRESRERN Frol A S host BeltFShs oM o Bxprisseithe
antiboeynesgr, feords atbransfeedorriadife) amibpdies fsolateddrom sareeomisimants coinbinatolyabmitibody
Iib:jar(gi(@(eg.._, C%{_‘t@irﬁﬂ&é?UQé@iﬂ;ﬁ’é)tiHfédé!e%&gyQ%Qﬁe%)dﬂs%fégaﬂfﬂfg%M@@E&eorsé)éﬂﬁ@#‘ﬁ%@fﬁ@%tgi%'ay,
an antihodies, prepared, expressed, created, or isglated by any other means that 25involv

AR T R e T e g
sequetitbs. BiF"Spetifitallyisihd ofs wishnbikeprafeidntial ‘assdmtionnafies bitidingaddsiety! (digdimn
antibadyi-aatibrdy:tagmenkoReepior, igand, ausmallinaleeule prdinmefa: agsiatyof the javention) to
a target molecule (e.g., a secreted target mo le, such as a cytokine, chemokine, hormong,
30rec§§%§%’r Ifba%oé% gﬁ_%a cel f:("“Strofis ?j%"bél‘a?“}clstjﬁg tggstaroéet mo ecyﬁee?%(‘rea.%s., lémgelf)rs’ulﬁﬂa%e %ﬁtlﬂé%sﬁ,
such 48%firaple iBHIBE (iGaien) &9 nstdd BKLtakkfot B8l br Hestb LiatRIgrrietarget hsoletmertifss
WO 206a8£126920PCT/US2009/040259 recognized that a certain degree of non-specific interaction
may oceur behwef,aBindigg Toigly Rd AR AR! MAlBGHIaPHERENtAIRGE Of IEomBinaipith
a cell or tissue). Nevertheless, specific binding may be distinguishe as_meglatecfthroug% eclific
recoghffiBTf6r thetargRerivIdie st birtdimg fesitdhh AR HgEHassotidtom Patwesn thker
bindingrdneietscéedy paypanidbodyinarior Séng ., eelibbiyabingsthe texgel maldeudlen(€gy, an anrtigadpihan
betwegn,the: Bingingipaisiy and.ed «£allsdasking the fareimelesyle,spegific binding typically results
in greater than 2-fold, preferably greater than 5-fold, more preferably greater than 10-fold and most
preferably greater than 100-fold increase in amount of bound binding moiety (per unit time) to e.g., a
cell or tissue bearing the target molecule or marker as compared to a cell or tissue lacking that target
molecule or marker. Binding 10moieties bind to the target molecule or marker with a dissociation
constant of e.g., less than 10-6M,



more preferably less than 1017M, |1 0-8M, 10-9M, 10-1 M, 10-11M, or 10-19M, and most preferably less
than 1013M, 104M, or 10-15M. Specific binding to a protein under such conditions requires a binding
moiety that is selected for its specificity for that particular protein. A variety of assay formats are
approprigiffor.seleciing Ainding Molelins (8.dr-aLhadiag) canaPleAr sheciically 1RRinding:9 an
particular target molecule. For example, solid-phase ELISA immunoassays are routinely used to select
monotiohal antibodies specifically immunoreactive with a protein. See Harlow & Lane, Antibodies, A
Laboratory Manuafiu@etd Sprirlg Hartber Publicatiors, NevwnXorl{1988Jirfora deseriptioniiof moiety
immupgassayfapmate apgiconditigns $Hﬁ§@a%&@t§?5%d§9 detesmine SReaifiG, IMMUBRESRCHNI 2R The
term "SUQstarHIal |q:ent|%"Fog "subs}angally identical,” W(pen bsed in tnh context of com{:)%rlng a
polyndEestG&Br Joly SERialseBRIen e 1R fiterBHRA e ARG, ERADhAPIRE SolyrilicIBaHRE br
polypéfitide seeeanetindtie safive ¢ thefrfiorehceesegueltas orcHasiespetifiatbpertemgerer,
nucleqtides RERMINA B fegiduesitbat are the same-atdbe caespPnding legatignsawithin the.ond
reference. sequence whenp the two sequences are optimally ali neﬂ..For instance, an amino 25acid
e T o, et B oI o P o Gt B hb &t A abin BB e
preferdi3iy B5URIF0%, 75%, 80%, 85%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99%, or
higher perceniageﬂﬂl@atityx@t@mo 10066) tovthedefeirnce segquenteante. grsithe ng%&@nﬂi_fim@ciﬁkoiety
sequegee;as SeL0g LRER 1 NOw Al A RSN, SR HsnEOMRAIRd AN AlAneiar

maximum correspondence over the full lerig e refefence sequence as measured using a BLAST
300r BIABTONG LB uEHCE CIMPENTEEN &TGBHtN AL With d@%ﬁﬁrpél%ﬁ%&eréf}gﬁ%y iRet s i gFrTEht
and viauak in@ﬁéptimésmm@ o d}dﬁﬁialwebr&ne))a W&QO&@@%%Q&CT&&SZW4&Z5erm@@
“suragesePantd amigp ciiasjuei o sdacR exPanet InBPANLARAING.ACIH IRsidchatds
present on the exterior face of the folded and conformationally-correct tertiary structure of a HSA
polypéPHbR)- s faiffEhuel & HecBinthtited WRIRIG:, offE>'aHensTeaily-rdtiive "SI0 4Ef¥Rle.g.,
eysteiplelcta-dliinedforgsitebspecific cerjpigati DR Rgmdstictdebtherapeutic dgents (JAugtionakyyiar
surfacg-expeaed @gujmo %@freggé%@? CW&?;RW%@M@Q t&@&@mé(ﬁ-ggr%ald%étm 0{@@@&5}?, thERenine,
or asparagine residues, or gly ion motifs) or prevent (e.g., by removal of serinc, threonine, or
o BT ediilits, Bie0b0 o RBie) Bttt af, Subtied Bubdsea Migho Sutf o BHTAAE
includgBdbaréohist litrviteldrts, thepnindTdR positiohd0s, Eerirrecateposition S&:pthrecriifie at position 76,
threonine, atgositionHQ-thregnine at: positiomn 83, threemnine fhhORAsitiopd2RathreQping.at posiHign

236, scrine at position 270, serine at position 27.3, seri t position 30 rn position 4

e 15 o T g el o R e 33 e
numb&fiRd isTefativeltd e D ithe SBELIeAEE Df s FaSHAThkEPIAE forarciHs Eel |BdRSen ) nothee 1
surfacgrexposedaopsiduaacciandie idantified byithedskillad attisancusingdhetySA DrystalBisuatwed),
(Sugi o stal structure of - seful Ib(%i 2. Sresolutiqn,, Protel g.12:439
446 (%9%29?‘); &fyf%%fgﬁet r%%%géigﬂgggﬁ%rg{é%g I"is _mrieLgiit a?cn@osllgéu%?ég?l’é{; Q.f,béll{ Erogjﬁ? Eeﬂ ito%@ef,{%’
antigen’* tédeptor Grafig St s e 5 iHhich @%Fﬁ%g*ﬁ%]@ﬂ?‘(e.b.,‘éﬁﬁntib% Ky or’dHSA Ehfigate
that comaifist onepbrimofEpbindifigpmoieties¢@l ., sdirddSA lieker hhaded tenclenor morehandibagias or
antibody, fragments) cansrecifisally bipd. Artargtmplecyls san beIPresknian theexieriosed Avy,

20target cell (e.g., a cell-surface or secreted pratein) or in the interior of a target cell. By "treating"”
is me&fi e PRERICtiol te.§: b5 At IBRSPFOIR T, DERR B804 8690, S50 Mool 4595, 5888809700,
80%, 9086:85%h868%, orleven 1008) imathggprolressioncor seveditypoflahumenydisease grdisaiger
(€.9., BARUIPUNMYBERE RIQUIRLALYS GR6A5C ) MR INEDEIUESRO R SCYRMHY Al HEIUEReY QLone. Of
more[}?é) toms of th&g‘ an dltseastle or ¢ isorder Ina human p tient. 25 BRIEF DESCRIPTION OF
THE ﬁﬁ@@rﬁﬁuré iSaH | l}IS Fation esrh‘“:c)f\a}vnflrzu)ge’tﬁnee SERSMatiE ?epresentation of an exemplary
HSA linker conjugate. The connector between the amino terminal binding moiety and the IISA linker
has a sequence of alanine, alanine and serine. The connector between the HSA linker and the
carboxy 30terminal binding moiety has a sequence of alanine, alanine, alanine, leucine (SEQ ID
NO:5).
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WO 2009/126920PCT/US2009/040259 Figure 2 is a graph showing that B2133 variants inhibit
HRG-induced pErbB3 in ZR75-1 breast cancer cells. Figures 3A-D arc graphs showing the
inhibition of phosphorylated ErbB3 in BT474 breast cancer cells following 24 hour pre-treatment with
the BZB3 varants A 145 2 (Figyre 3A), 5313 A-B Flgure 3B).. 113-11SA- F5

(Figure 3C), and F4- 11 1S FSBg 1(%: Fi %lte 3%5 tF%aSu?ES%%?eé g%g%ag#& \l/?/lnoé the mﬁa]t)?tlon
of pho@btforgﬂaféttﬂmwen%&eagt %ﬁe@rfeevrs f?i‘llo‘"t/vlh’&?%tﬁﬁ%?%‘f@ rEstReht Wt the BoE3
varianfehd- 1S B) D FiguresdA )y fHBeH At 131 D& ¢hdg bied4i ) ,nd3:} 1 A - R Bk (Figurenhd€) pand
F4-115AREC B4R IgWSAR): Fggure%aﬁﬁﬁ@re Q{ﬁgmﬁhomﬁmrﬁnﬂwh'bmmn%fbph%@m%@s%d

ERIC jn BT474 breast 10cancer cells following 24 hour pre treatment with the B2I133 variants
AS-ISKBIBT EiguttcBRPR3-HEKE? EGUESE), 1938 R s BBR e ure bR Rh ctanereept.
F4-HS»E5B6R 2¢Figure, BDjumumBigorendkisra graph showing that treatment of BT474 breast cancer
cells with B2g3-1 Wt%%iﬁeeso@hﬁé’rqgeﬂﬂ%a %Cf&ﬁﬁ&ﬁﬂébqlﬂt@hﬂ &Inﬁ%%dmtcs Qh@§§nostic

Figure 7 |s a flow c tometry histogram showin pre-incubation of BT-474-M3 cells with 151 pM
B2B34 diR emﬁal%%ﬁbc?(s wgdlnénoto fRE™™ %lghﬁredgagﬁsﬁca?ée raibh® SRSHARY ?fgf 'BIE3- FinRibits

ErbBI s aikeT phosphonylatiormiavB-Tard-Niddnd ZR75:30ccekimpds. Bleasthcamediccelbtiness a

BT-474-M3dFigues ShandcdC) andnbibibddidéRigutas. 8B @nsldiil) ware Pieciigaten withea LRse,
titration thf %283 1an m&204 h?urs and then st rr}.ul??m “teor 10 mlnutes ItQta (Qitl\gSOf M 3EGFh olmaln
The phos {norylatlon sta‘tus of 6%%83 and Was theh e e>(am|ne using an el dy.orer
Flguré@‘@%“ﬁ‘f%‘toéré’ﬁh 'of BRbEter Bttt eRERS e étf&ﬁ%%%@%ﬁtmorpéfgnamg

proteiamindBhddddbreastenncaevealisas, ofFigyradkd: &@abttotﬁgb&mih@fta Westenblet that-shaws: the
Immu%ﬁ% tﬁll%Pf &ﬁB%rghlfr?ﬁ&d BTﬂZﬁnQ&Sﬁ tca %%e{sceulalc &a (?ec ﬁosp %mcl are pF ecin

showing B2B3-1 treatment’of BT-474 cell line causes Gl arrest an ease in the popu ation of
cells iRBRREE tiefitire TAMYCHA iSAMRTE EERbNY ISAEHRSHHN BBETHT-472l5RENSK BRSRENS TorRpared
to untreateckvells (Figisail, |Blltacaddition, 13RB3:hwnhibifs pootifdrationrvf, B Lo éddud. ceflsimagetell
impedapeg apsay (Lige 1aooiaan, FlaHERidE 1S dAaphshoving that B%ﬁ%ﬂlages Rt slimulgte
ErbB3 phosphorylatlon in 30ZR75-1 cells. WO 2009/126920PCT/1152009/040259 ures 13A-B
are graphEEHOwinGINATI2B 34 biff§e spENERS to EMbBSYFIgHAESA) BiRd Eﬂm%ﬁgﬂt’e{‘t?,%s
Figurexdidiisda grgiphashewimecthatadlyiditscdinbing ofrB2B8xtiteMAbMEIBells résultscihea Sigpifibant
increage ipo%@eat@@tlmmm}@sﬁ@ityrcgmp%eqlat@ b BR-only-Rinding,variant, $K9é§ Sgnd, ExpRa-only
bmdmg{var ant tﬂ ide I ure&lSA C are gMaE%s showm the stability of 132B3-1 in mouse,
Cynormidighs moRkeyand humg)n LSRR 166 R SRERN ﬂé thetiBiited in mouse (Figure 15A),
Cynomolgusfhﬁorﬁ@vr{lﬁlgafe t5B)eriImdrniiFgure 5@ ereim a3 7€ fdrea periodaafc@0 foutts.
Samplesivere eraovedah0.wdvd8s, 1?;2,\%&ndhl2@1mur§o%§lpttte aflity 0&%&%&1 fo bipdbethyy
ErbB2 &l erErb{l)?r ngva%m{e{asstéregn Hgﬁr F}%(Lran =re atlveol & yc{élti{nker Figures 16 gﬁraph
showmg B2B3-1tdse response | T 478 M3Br gaét Cancat ogra mode? R reigtidng ip’of
B2B3AHH N RAMOFFEEpEHER v@%%@sé@g@aiwﬁthéewmmsm Bredst tubPiiRe anthecsddsies,
indicated. H&Aavasgiveniatbid.5 BOAL<gowhistdis a;aqaawénolamdosettﬂ tbe: 901N 0/kg BBurbglirse.
LFIOHIES LAV AS 9599,@&890&%“959@ BiAISidids ITRAUME 0 m%'pﬁgxgvﬂg gom&ﬂeté'“se%%bez

dependent manner. human | 88?) enocarcinoma; Fig U 174 umah ovarian
adenolé’;QrcTHBm%ﬂOHé%esf?B?%dPﬂt U aPP gaeie %féﬁléuﬁbﬁﬁagtizugﬁrény?el}nmnt\la(ﬁwnands
kidneywadenagarcingma; Figuriel 7 BExpraia, MBA-MBs3pddthutmian breasicadentcrEciBomadighiecl7E)

xenogyaft madelate shown: Micgavere Ugat%@étﬂLh 30/ kel BB higveny 3:days 20 LEAS,,

control at an equimolar dose to 13283-1
contbinations of amino acids.
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Figures 18A-B are graphs showing that the over-expression of ErbB2 converts B2B3-1 non-responder
ADRYr breast cancer xenograft model into a responder. ErbB2 was over-expressed in wild type ADRr
xenografts (Figure 18A) and ADRr-E2 xenografts (Figure I8B) using a retroviral expression system.
2origures 194-B.a16 9rapns,sowina LB acky, gairelalgs oSyl Witk S0P 2 gxpiggion
levels in vitro (Figure 19A) and in vivo (Figuré 1913). Figure 20A-B show that B2B3-1 treatment
modifiE&LHEMSE cBARRKG. Eijiire 26PRERfde S MiBresceit mikFBERishs SABwipRIsat g2 Betyence,
treatmerci ofsBd 4ividedd 3 breast thimoe.cells doriG hatiPs pelsutisiie transioeatiom ofcetkayeple, inkibitoP

p27kth iR the.pusleuss Hrechststain wasyser 10 3Ridentitydhe M&L?%pﬁgug%%%e’» S Adpestetn blot
of BT-474-M3 cells treated with 82133-1 for 72 WO 20091126920PCT/US20091040259 hours, which
resultédh'a detrd3sd i the VeI PiRe Bty fe r@gURISIE yETHPE T LS 1SR t5ifDrotEinof
vinculihawsisprobrdeasea proteif-feddiely SoRtrdl inAis BXpenimismminents Rigurds 2 TA-Btlare exicndgraphs
showigg thatB2BRdtieatment afBhds A Reast lmasxenqgraftsiesiiis indapsieeation.ahpgy 1Pl
to the lggs(tzlqgs.zﬁTng%&)rea%t tumor xcnogr.gfts were St{eagtfd vtvi#h BZ{E(;}?-l (inlgéjore 21A) at a dose of 30
mg/kg OF an equimolar doge prEIsR gl 2 T8 e vERT 3 days 151 (Stal ST R4 e & AY dtkhed for
p27kIMost prefigeive 20 AcBt ad Ol iEPesti8nomitpRy eapAgnsirowiritpthatdB 21 38:Q tieatiferittresuhssinta
reductias: obthe peglitarationmarkes. Ki6 4 in@id 73 dreasbeancer xanRuralludada id-Ma preast
tumor xenoagrafts were treated with B2B3:1. (Figure.22A) at a dose of 30 mg/kg.or an equimolar dose
RO R e el e e R A T
micro§FapR-sRoWIAY thaltBPEB- | ket frentieshrying 360 sedsacsf fesds Hedsitg-men Inama- B>
breaspegnieenxenogiall tmors (dssdetermineskQymmxedagtion in CD31 staining). 131474-M3 breast

tumor xenodrafig el Aeaiea BRI EIHIRRAEY 24A¢I9e R S MAika.0l.an sguimelandose

of HSA (Figure 23B) every 3 days for a total of 4 15doses. Figures 244-13 are graphs showing that
13213%29sinHieied phoRp sy bt of 285es i Vvt Ly Latéront indiPRfuar S - 27N REntgraiee

tumorgdvaated withiddRd:33- ladidd -Mb)aor edntralakhGAl Hi -Hi2hdvane sighjetied rai&Sb 6 AGH 7a08d

probeﬁmﬁ@@@%m&@%éu9%ﬁ8usmgcm%s@59ew analysis (Fauieada)- Nermalization ofthe
mean ﬁ)ErbBB sgnal to the mean 2

: _ m beta tubulin signal demonstrated that B2133-1 treated tumors
contaified Slgnifitantly AELEEB I Hafmis Afifmbridtesgiramusyid © Eijuress¥andPe e glaphs
showifghthesirmvptes activitifoflBR8SUden Biked 7ebduBocenoghalts whichihiave sadiucdel BTN SEvilp.

Culturge BIg4t4:M3 mponeglls were thansiaated wiibsa gortrg! yecias.(FgueRa/Ahep Wil aifetrpviral
vector encoding S ut PIEN. activity. BT-474-M3 breast cancer

hPTEN 25(Figu 1), which knocks .
colls SN B HEL DU R N WErEh o ol oM irlc2 T Deie D
transféeds withuewntroFVe Etoraere hjesterimodhe etttk e Bamie:niduskuniceMiRrBdreated
with 3?#!@&59@2%%@;3@&3 days®r mgikg Iriﬁrq?;@tirsnglmeanlm%ﬂ}@{y\gmas)i.njemﬁdaa&@r f
control at an equimolar dose 2113-1. B2B3-1 and Herceptin promoted a.reduction ip the sjze 300
tomorS TSt e oS T AR, RIHRIGE, ket e 8 e T 5 1o
20091@6@%@8&%%@9@%@% FaRa 56t i7erek ptin) promoted a reduction in the size of tumors
formed by BTn4##tM3pbse ast wanacihaalislackis g ey assienRief Md obh( Hguited 28)viiguie s 26 6m
show @p&%&%@@@i;&&pgsao&%%@tion of AKT in BT-474-M3 xenografts that have reduced PTEN
activity. Tumors were lysed following the completion of 5 treatment (g3dx11) and tested for PTEN,

PErbB3, and pARThEX5TEREsN e VBT By DestdrATBrst Ssanss tslytreBA)t endittindtetn théband
intensityktorapil€T anommalizeckteriotédsédbidaindhtotalproteimpide niohstiaia that . BRBGd ivmasabladd
inhibit;phosphendation Qﬁoxmﬁt%%;@kajg.y@msﬁ%%ﬂl'g@, did et (Figyas a8R)- FIQUIER A {A AT grarhs

showing the single dose pharmacokinetic properties of 5 10(Figure 27A]), 15 (Figure 278), 30 (Figure

27C), gﬁn&%%ddy%ﬂ}}e é‘ﬂﬁ‘) Fﬁwéeb%glla dg%ug]e multiple packages of a single- or multi-dose pharmaceutical

composition containing an effective amount of an agent of the invention, e.g,. an HSA Hinker of the
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B2B3-1 in nu/nu mice. 132B3-1 serum concentrations are comparable measured by the HSA assay or
ErbB2/Erb133 assay, indicating that the antigen binding activity of B2B3-1 is retained in circulation.
Figure 28 isg(gﬁgﬂ%;%ving the dose-exposure relationship for 5, 15, 30?@19‘95%50919@9&9915b0|us
doses of 8283-1 In nude mice. Increases in dose result in a linear increase in overalf exposure to
82133-1. Figure 29 is a graph showing the B2B3-1 serum concentrations measured in

Cynomolgus monkeys dosed every three days for 4 doses with 4 mg/kg (n-2), 20 mg/kg (n-2) and 200
mg/kg (up to 336 hour n=4, for 384, 552 and 672 hour time points n=2). 20Figure 30 is an illustration of
the 8283-1 expression plasmid pMPI0k4H3-mlISA-B1D2. Figure 31 is an illustration of the neomycin
resistancéVsiasiitisp Svipdae 6. Fistirer3is Hndihgstraltior of theiijgidmycmtiesistiagecplasmid
PTK-Ityg (DF TALE RIDRSGRIRTIQNOF abhEINVENTHAN, 25T his invention.peayides,a human serum

albumin %;ISAC) !inke,r which, when used to produce an agent of the invention (e.g., a binding,
diagnosti&: for the R et BB AY KB “FoT Bk ArRPRY2 B IRYFRRSHEA ThARVEeh AR 3 Between 6 hours
and 7 daysramdsuhicthrdoesrmotinduce sigsificart heyierakbriedllmediatertbimmune, responses when
administ 1.V I 2ct, the invention provides utated
1S I o o e i S S e e e e L BT
substituti$HE" A5 ReiTerHM SEeY [P iaeasisiter a5 fsaperbcinrantonusrsidasein 1-1SA linker
bonded teuahe-asmare bingingamoirties: (@gHoM Qo394 2 6820P G AL82009/R40282 aptibodies,
antibodysfrf;a ments gegggtggélfgggdg. ors 1Sg(lllser:norI((;:-{gzu £s for diagnosue ct)r.thera%%ut_ic applications in
a mammal E'gel.g., A htmany in vive Brfor LseSh Vit T S s Gioh Wit rASHAREh s sues, or
organs. [FEifEHEIAadpeeteifeuR SA Hinkarmaip b eccoslddiie) ongoringore immifoiddtdétory agents,
cytotoxicis igytastaticagentadetectable;lahels. arfagdioactive.agants. for fdiagnostic or therapeutic
applications in a mammal (or in connection with a mammalian cell, tiSsue, or organ). An agent of the
invention, which includes the EISA linker, cij)n ?,f optionally combined with one or more
pharmaceutically acceptable carriers or ex pFr 44§53 be formulated to be administered
intravenously, ifiteamusculitriylydralye: birinbalagionyasenicrallidninapesionaalysintraarterially,
transderr ' , Nrowu. f supposgitories, franspugccally,. 10liposgmally,
adiposal@?ﬂ%?%f%ﬂ%ﬁg}l %ﬁn%rggﬁﬁl éeﬁ;tj ‘%ﬁ%@ﬁi@ﬁéﬁ%iﬁ?ﬁlﬁi% a’é%sa%fct%%igg%ggf ib%%ﬁlf)?%An agent of
the IRventisiwHit RS AETGES thé BISATHKeearvehssrbitéd breoadnsnidieret withwie!lor more

biologicagiy-active-agentsi(ei@akiologisal archemicalbraents.sueh Asishemeiberansutics and
antineoplastic agents). In a further aspect, the invention proyides a kit, with instryctions, for the
conjugatllbeﬁ\gf(%gnﬁﬁgsrﬁ%lé |8sg,l%et.§”,% 5%%5%%‘313%?%%%0%”%%%%%%, BB B R aRs),
immunorfictlifats 5 sy eptsbsyatorit breyrisidtcagenis) detedtablectabetspgrradivactiVeeagents to

the HSA finketefithe lavention to pienarereentsafthe invension thatcan beused for diagnostic or
therzarqoeult}ic ag&licaﬁtions. A Mutated Human Serum Albumin (HSA) Linker 20A mutated EISA linker of
. )

the fivertfoR EoNtAIAE B arriNt A AT ATEHYS &t HOSHishu AR semot SPRRU E6etHERild-type HSA
amino acig'\dequéndeisetiorvinBEQI NOiigfhehaysteinernesidueahpasisionadother, C34) can be
mutated ﬁeawmugpr@mg%'gm%msgman-iﬁxé'i%{@%eiﬁoggG%%gggewéﬁa%ﬂﬂw%m%aa'a“me)- Likewise,

the asparagine residue at position 503 (i.e., N503) can be mutated to any amino acid residue other
than aspHFEGIHEEY Y giitariies setrie (Ratimersremsaiieyian: die smpodirertytde EISA linker
of the inventigmbasthe: theiamme adidcand, easrespongingspuslentide sequenes set forth in SEQ ID
NOS;l and 2, respectively. This mytated EISA linker. of the jnvention contains, two amino acid
sub%%itut%rr‘?g |.%e%?es?éﬁﬁie’¥otr? lcri}ls Lé#loecgiggx iﬁc&nél&u r%él? fgf X l@%@%@f‘)?gd%%&éﬁﬁ% for asparagine
at amino‘deid B3It 4 5035 0B YiaThec EISA diftke howhemb badetizioseneton riondibinding moieties

(e.9., antibediesantibady FAgmenis30(e1g--single chain antikodieskor aiber darasiing or biologically
active agents gé%f%‘ receptors and ligands)), confers several beneficial pharmacologic properties to
e

those co jl&l 5 d{t{g’t%&?&}ﬁgﬂlgr 1o host GiSsues or factors, including various cells of the immune
system {e.g., effector cells) and the first component (Clg} of the classical complement system.

30 Antibodies of the present invention inciude all known forms of antibodies and other protein scaffolds

with antibody-like properties. For example, the antibody can be a human antibody, a humanized
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WO 2009/126920PCT/US2009/040259 diagnostic or therapeutic agents also conjoined (e.g.,
immunomociulatory agents, cytotoxic or cytostatic agents, detectable labels, or radioactive agents))
relative to t m ogic properties of these agents in the absence o H i of the
invention. Tqr?e(gie]%%ln%%% can include decreased immunogenicity (e.g., dé(%gé%ﬁggs@ntibody
neutralization of linker-antibody conjugates), 5increased detection of HSA linker conjugates (e.g., by
mass spectroscopy) and increased pharmacologic half-life (e.g., a half-life greater than 6 hours, 8
hours, 12 hours, 24 hours, 36 hours, 2 days, 3 days, 4 days, 5 days, 6 days, or 7 days) when
administered to a mammal (e.g., a human). Specifically, the substitution of serine for cysteine at amino
acid residtiébsdyraduirsinivaativedy oxitiatior andbplpteint hateho gevibiy witthetbsi-likker. In wild-type
HSA, thepasparagingral:amined0asidigsidue S03 imsansitive ladeamination Hikelyskesulting in
reduced Sﬁfmﬁﬁggfiq half-life. The substitytion of glutamine for asparagine at amino acid residue
503 can It T e e AREE ShaP A G HETE e PRS- 1 8K A s AR e aRtiBhPand
correspofidinglys obgoajulaiceagdatsitiatinchitie thelkBA lkikelawhen. adminigtereddo a mammal
(e.g.¢a hyma HSS reof. odi ts, the.mutated HSA linker of
e e g e o L B L T L S B0, comain
of HSA (ST MHRDVES 2rddritideleBat Hs5rar g nisudo b omblimiirsiordshimameiand 11l of HSA,
or a combitiatiasbpddamaint, eriliekl] SAwit senaim i AhEHS AL EQ4D MD:Ddaresidues 189-385 of
SEQ ID NQ:1). For example,.an lIISA linker of the inyention can include domains | and Il, 1 and Ill, or 11
and IIl. I ‘c’)%?ﬂ ?ﬁb%fﬁ%%%?@?éfﬁaes%%%éaé’?‘%%"’ .ﬁ&ﬁa%%“a%.?%%“%%d8%“5‘.%‘“??@% ID NO:53) can be
mutated R8raH RO acid residue other than cysteine (e.g., serine, threonine, or alanine). Likewise,
the asparagineresige atRRINIanHsA3 (. WNAGRIf damaip MH(SERADNGSR) #an heirpwated to
any amino acid residue, other than asparagine (e.g., glutamine, serine, histidine, or alanine). These
HSA link %@éﬁnﬁgei SRy S arse s AR BT AT l—ﬁ‘f?:(gﬁf{]g%&?'tﬁ@ciﬁ{}[é%wmqﬁéﬂﬁdes one or
25more of apolypeptide lwormictor] Bydindingmdietlyldaosthendapediticandidgndsticlagents, each of
which is descred o, detall. helew, ﬁ%@'bégﬁpgﬁ%&%ﬂﬁggﬁmm J&f_ﬂﬁl%%%ﬁ%&%;%gﬂﬁ?{‘ of

binding moieties, as defined herein, to the HSA linker of the 30invention, short (e.g., amino acids
in length) BERbEptI4E EonkEetsrs tiapear sy Beraed (engstevaldimy Ve arpeplidic bond), ionically,
or hydrophobisally hondesh pria:a, Aigh-adfinibe e 20091E26820P6 THIS2008/040859
protein-protein binding interaction (e.g.,.biotin and avidin)) to the amino or carboxy termini of an TISA
linker. THESEE RIS BURSS SRl tetha S THitHP i 8 piHReDmdrfy mbiesd 8dsbribed herein
can be attathedsA polypeptideleconnectoh ay-e 2{ 35idgB a6m 8f & Dt LYy 12448 iikbdidliy 16, 17,
18 19, 28,6 Moye AMRRACHS I\ IERaiNIn QRS AMAONMEN's 178 EOONCHIALE Qpepdiie of €0,
glycine, alanine, serine, glutamine, Icucine, or valine residues. Although'not speci |cal?y enumerated
herein, thé cORNERIER:Er the fiventish eaiite dadly givcihdomsinidelisanielagdtamine, leueine, or
valine resighjesyoi:itmaybenany:copmbinaban; ahdhese esiduesup tosahpw20iamive @sids in length.
In a preferred embodiment, the conpector attached to the amino terminus,of an HSA linker has the
amino acic %%anl%r?g%q q,&}éhedﬁ ”KQ%V"aasﬁaiegcc%nr?ﬁléc{gftg%fggﬁ%ﬁ fgg) ﬁ‘% ) %5(?618%5/“ jesr?krfnt&(ﬂs has the
amino adi¥l SeguehcBLmA Ny {SEQIDNOYSrThE eomicbtorceanieicelalentlybontkto the amino or

carboxy tesminalyesicdue af dhard- 1S4 lnkers &%ﬁn@mm@d@%@a%g@f{mm imibeHRdLHinkey, or can be

included between.one or m(%re binding moieties, jf present. HSA Linker Manufacture 15The HSA linker

of the inVBRAtIGH. SWRTER H5AS SRt SHAIR THOUTR SREB NS G ANEESPA L&Y 56w, e or more of
the Hindirg:mGisties Asi2ibeehliENsH, polpeptidesbased. detectaliedabels| sndsothens)

polypeptidgspsad ieiang Ul Rgrals £enbmRiadHERd [eGRTIAINANY, KoL BAMplG. & Ryfleotide

sequence encoding the LISA linker (and one or more of the optional elements) may be expressed
(e.g., in &PHadhuaNFEivER sreriaie genreaiy v d i bHadi s grarean)re intact antibodies.

Antibody fragments can be produced by recombinant DNA techniques, or by enzymatic or chemical
cleavage of intact immunoglobulins.
30 By “autoimmune disease™ is meant a disease in which an immune systern response is

gencerated against self epitopes or antigens, Uxamples of auteimmune diseases include, but ace not
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20insect, yeast, or mammalian cell (e.g., a CHO cell), or a mammalian tissue, organ, or organism
(e.g., atransgenic rodent, ungulate (e.g., a goat), or non-human primate). After expression of the I-ISA

linker in the haost cell, tissue, or organ, the skilled artisan may isolate and puyi inker using
fecheeldss PUITRCUE AL

standard protein purification methods (e.g., FPLC or affinity chromatography). R recom%lnant
expression system for the production of an lISA linker in combination with two binding moieties is
25illustrated in Figure 1. The EISA linker of the invention, which may include one or more of the
optional elements described above, can be synthetically produced. For example, the HSA linker can
be prepared by techniques generally established in the art of peptide synthesis, such as the :
solid-pha$&iEgprotercesatisaishase lsynthesidiiohies thesEelvdise atdaittonusfiamine acid residues to
a growing\ peptide BRehainihatisdinkes foran inselubieisHRRATE Yamatb, suGhRs:AolsyLene. The
C-terminus regt.i u ofﬂ;{:}%%%%%ge Is first. anchored to a commercially available support with its amino

d
group préfE&eE Wittt BSOS D B S TAT B0 APERE BrSteinG HEeisuch as a
t-butyloxygettom/{(grot). @Bock ortafluarenydmettioxyicarbomduie MO rogs irTile aminexgrotecting
group Is Lamava wiipsLitaRIa ePLaIRKlng agenta sHEh BRAEAININE e e iy ihiperidine for

FMOC and the next amino acid residue (in N-protécted form) is ‘added with a coupling agént such as
dicyclocdriseitniiEsiseses OB TorniRisRvatei ShepRRs o atise fhsgenaiamiared from the
support. Aftercaddiieniobtbe finaliesidugoihaagent isicleavepiram-ReisupRoitivsima suitable
reagent, such.as triflucroacetic acid (TEA) ar hydrogen flugride (111?). If desired,.the NSA linker, which
may inclu% gmo%Gec or'more of %ﬁ%@fpt b(I éli gf@%ﬁ%%%%é?@é eggp 5%0\%,2 Ic%ﬁ Ei)sé]%gﬁﬁ%fé%%ﬁruesd in one, two,
three, or habfe Bagmdnss. Widhrean ithass: b igareuwiforiitselivicte rME R inklerasbnstruct. 10 HSA
Linker BipgingiMoiliesis, peth@ddSAdinkesafdhe invention san-alshe prapargd.as a construct that
includes one or more bindijn; ryoieties, such as antibadies, antibody fragments (as defined herein,
e.g., a siﬁ-{;‘?é“%ﬁg%npﬁlwg%fﬁ%j S TESEH R HEARYES R BB el fBtEin ligands or receptors)
that allowseleciiiddndnisspeanifiv biling dfdhie HSAdnKeycanstrpotitoratargiticelt, tissue, or organ.

The bindingingieties.candeRended G R, NNKSIH(8:9-« M ALavalent (8-0s, RpgRtide bond),
ionic, or hydrophobic bond, or via a high-affinity protein-protein binding interaction (e.g., biotin and
avidiny). A ffg‘\gﬁ%é&%@@ﬂl%&%}@?&d%&fﬁﬂ@%é%@in&?&sﬁYﬂ%ﬂ%faaéWéﬁb%rm%wypeptide
conhectard iarbinging-moietiesicaniagiraeqembiramity o syntheligalyypretuced. 2RAQnewer)ore
binding moijeti ok 1ded.to an HSA linker of the 'nvc}ant,ironﬁ In one embodiment, two or more
identicalr%%%iﬁ %’nq%iiﬁe%?ég%{gfcgn% éﬁ}elgo 'ail\[/?ﬁlgc”tﬁg ?gfahsgl%?r%tﬁ?és ‘and binding affinities) are bonded to
an HSA linker, %ﬁébd?dl*ﬁé)f’éo(étkj’.,*flWﬁéﬁﬁé&h?‘é&’éhl%‘{hﬁﬁép&ﬁhﬁﬁé“aﬁ@é&f@éiﬁfgétrmiiﬁﬁmhe HSA linker
thereby akiopding dmpreved-piidity: oditheRirdinchmaieties:fondain iarastantigen. @lternatively, two or
more different in(iiing1 m‘oieliie__s e.g., an ﬁntibogé/ such as a 25scFv, with b.indir)f% affinities for two or
more différent target molecués: or sekv V\}ﬁPlaB’iﬁc?fna& SHHIRTES o1 RSk ARGPOHiffaREN Bpitopes on the
sané target-niehderdepeiant e hordeth tbaies. | SAlnken{e. gniibddispetiticdiS Anlinketicorjtigate) to
allow muftiplertatgiet antigrRs OLEPIoRSS A heboynd by dhe HSfdinkercanitgatg.n another

embodiment, djfferent species of binding moieties can also be bonded to an HSA linker to bestow, for
example TS BF HHBHE AN BIRUM 3% ecificities or agonistic/antagonistic biological properties on
the linker conjugatsidisafulcertibinationsnofrbindindg: mbidty paing foslaseimitiecpreparatien of bispecific
HSA linke jHaat 2 : 40259 are disclosed in,.e.q.,.International
Patont A T oG TAD e e BRO T e Gt e,
referenc@ I GYHEFEMBBUIHTEHYS; indie taisAl ives BIRAIRY SHBfaTIas Restysstise s BrRe s el iFEFEt binding
moietiesheasibadaandeeieyan 4] sAibinkentadarm anagent ok the invantions St e.nentier features
an agent havinqh%tig%%slcﬂir%% qngn?iﬁc r;,dr t%iengdin rpoiglutlkes,l G{a‘fh of W[]Lcla can be ba r]d at either the
amino or carboxy t6rminus of the LIS/ linKer protein, of to polypeptide Conneciors. 48 defined herein,
present de@ftiretedi botmtefirinipRiglredvillostrarssaimaemplang frutetedU8Aplinker of the invention
in which twa-Rinding.Rietigsie amrkicaRdoAEN2plaFe bonded ia.the mutaied HRA inkerby the
amino terminal polypeptide, connector AAS and 10carboxy terminal polypeptide connector AAAL (SEQ
ID %S)g(lgﬁfs&%eﬁgoﬁglﬁgglegg 'dg#rgﬁftlﬁ)ga)ﬁs (e.g., fromi a ouse and a huhan).
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or scFv) can also be bound to other loci (e.g., internal amino acid residues of the HSA linker), for
example, covalently or ionically, e.g., using biotin-avidin interactions. Biotinylation of amine (e.g., lysine
residues) a e.g., cysteine residues) amino acid side chains i n.i rt and can be
used to attaﬂét%%ﬁ?ggr%‘gieties to the USA linker. 15Binding moieties thalfég??%\ﬁee{l)%%@ Se% in an EISA
linker conjugate of the invention include antibodies, antibody fragments, receptors, and ligands.
Binding moieties bound to an HSA linker of the invention may be recombinant (e.g., human, murine,
chimeric, or humanized), synthetic, or natural. The invention features complete antibodies, domain
antibodies, diabodies, bi-specific antibodies, antibody fragments, Fab fragments, 11(ab’)2 molecules,
single chain 119YseFVrfdictuledy 2otatdensemy mokeahmsantilsodyfisior pioteirs, and aptamers.
AntibodigssidusARtibgies:ofthe inventiondine udenthe 16, ghe lgMad 9P ANd 1a&-isatypas. Antibodies
or antiboﬂ)é {Lr?gfgwentlﬁ of the invention, a ,Uﬁed,th rejn, contain one or more complementayrity

25 determing TSGarL (LR B Bt AR AL bR 16 AT St BT NE dhCopibteifs, or
epitopesthresemtion #he.extaiior betivcthalinterior oftardekgedisiinal Makmyspf therefatibddies, or

fragmenig ihereah, degerberhesein carindergensneities] Rmipg:acid.sybstiftions, gdditions or

deletions in_both the variable and constant regions without loss of binding specificity or effector
functionﬁ‘?ff’ih%‘fé?%i@‘?@dﬁ&%r%f%@iﬁﬁ%%fﬁ?ﬁ?‘@%‘?ﬁ’ﬁ BRI 30 L5SEH o7 WY Y& hatean antibody
or antibogyifraguitientiscar parating(Suchialterations exhibits substantial sequence identity to a
reference anti Qr.anti fragment from which.it is derived,, WO . . "
0001265 20P o A et et e
selected R&VIhE tHBCSARTE BpesificityantMricedsad affimiry torppretdvitihare feranteebiiiody or
antibpdy {ragieest dinmovwhichit-wasstervesk Ragessispliay Jashpologyeifers:pawesfy techniques for

selecting such antibodies. See, e.q., Dower. et al , WO 91/17271 McCalfferty et al., WO 92/01047; and
Huse, Wa%%?ﬁéig@ﬂfqﬁﬁ%ﬁbg?% eﬁwyeréip&%gaﬂgrreﬁﬂ redupipg fyax ﬁﬂkg?ogf%goﬁvention can also
be bondeeltyione: Grmote fragniéntscdfarantitaey thitbetain tpecibilftyptdabimdbivitHsspecificity to a
target anfigen. Antibady-fragments inGlude)separate variable heavy chains, variable light chains, Fab,
Fab', F(abT)2, Fabc, and scFv. Fra%rr]ents can be produced by enzymatic or chemical separation of

intact immunogl8BiiAs. 8B LARRBRY 21 BEGYED fagrdrt BaRbE e BrLMEE T8 2HGE molecule by
protieolytibekigd stioin ywithigbépsiri et pi 3vBi0: B@husingp standare metirods isuchasthaserdascribed in
Harlow ibodies: or l,.Cold-Spring Harbar Pubs., N Y. (1988). Fab
fragmenatig%%@ ?’é@%?gf%%gl ??%%n@%ﬁ%%‘%a%ﬁ%% i%)(ilr{w%t‘ée Te l(j’cgfi)(/)qn£ a %%fer?o%’\gv%%ﬂ‘éngﬁibody by
digestiorWithigiap el e/ presetitacst iahéfgoagensOmagnsehes Baptars baprodenéid vy
recombinait BNKiechNIs wes 2k Segments afnvsleicr agidsienepding selectad hagmentsare
produceq: 0% ,d}%gres'gi(%napsg fiiél(li-érelgg}rg o |1r11(§1 se u%pces with res ri?tion enzymeﬁ, qr Qy de novo
synthesis. %?en ﬁgagments are explFesseI i e cl)i}fr:ﬁné?"ﬁﬁo &2¢hat Tusion S|0ro §ing This manner of
exptessiertikoagyartagebds foraffivitycsampeningeofartibbdies. 2oHumanizectAtibodies  The
inventionsfyrthetyeayvidesdar-humanizeshantinedies combinationwithithe LEISAJINKaref the
invention, in which o,n? Oé more of the antibody CDRs are derived from a non-human antibody
sequencE VARG bHE BPmora B Baieranh St sr e’ DR LN BeEpRATIIN FO%A Britightte.g., a
protein, ghytdapreteinyloclothel. sujtaltes elpiteptlobichigmaimiz ethantibodyncoriainseonstacit framework
regions agyesluhataalal liem AnymanantiRadvermed.en acesRiol,bagk, pg well as, I
some instances, a majority of the variable region derived from a human antibody. Orie or more of the
CDRY (aﬂ“&t"}%\d?ﬁéﬁ%ﬁ?ﬁt?ereof, as well as discreet amino acids surrounding one or more of the CDRS)
are provided frome acnorihunagincantibbely "suthsas A naatise;aotibadydy e senstantregiea(g) of the

antibody, g, 0 A 0ok SAbCIRIaRe Nl YD AR EESE A CRUZO0AIRAGE ARG RUBSHion of
one or more mouse s Into a human variable domdin framework'is

substantiaily derived from a human immunoglobulin or antibody and complementarity determining
regions (e.g., at least one CDR) substantially derived from a non-human immunoglobulin or

30 antibody.
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most likely to result in retention of their correct spatial orientation if the human variable domain
framework adopts the same or a similar conformation as the mouse variable framework from which the
CDRs origina i achleved by obtaining the human variable doma 5antibodies
whose framev%/%gr?(-g%z;éznces exhibit a high degree of sequence and structuraﬁ%gb '(h@%vglth the murine
variable framework domains from which the CDRs were derived. The heavy and light chain variable
framework regions can be derived from the same or different human antibody sequences. The human
antibody sequences can be the sequences of naturally occurring human antibodies, consensus
sequences of several human antibodies, or can be human germline variable 10domain sequences.
See, e.g., KettléSo¥stdrr et ‘Drdwimaigivisering #ivrge'99 118K ditbingerethal {PrateiniEngineering
6:971 (1993ing beSuliablaamanansivedisaaepcesarg dentfies.by glignments.of.thgamino acid
sequenci;s of]tm: mouse vari blegIy gions with the s%%gences of known human antibodies. The

comparisSitis perforhed separdiely forHEaGy AR i )cﬁh‘if%sﬁht[hﬁ@’ﬂ‘ﬁfc?ﬁl%%“éf}@%lm|Iar for each.
15Methots!ef e paringathimericrand! hurhanized antibodiesatc adtitiody fragméentsare described in,

e.g.,4J. ScBanb NOS, é@ﬂf@ %%éeés%grc%%eén@@@d%%n?’aﬁ&’r?&]&a@r&%g‘*“% 6% E'%Aq 110, 5,928,904,

6,210,670, 6,677,436, and 7,067,313 and U.S. Patent Appllcatlon Nos 2004/0265311,
and 2005/82066 76 BHpHiRi SARtE Selviredbniortas i rsanmitaexelived ey, U.S.
Patent Nﬂﬁeﬁ@@&g%zﬁd&%&%vm HoRAEL 30 gﬁﬂﬁéﬁﬂ{@&&\aﬂ%ﬂ! b{h@ﬂ&dﬁgm n:fgbxﬁdm%@lﬂyon

prowdes for protein qglgco rotem receptors o rI| beund oan I|nke oft ntion. FISA
linkers bon%ed GZ%thn%f}rececf)gtoars%srt ag%dv%:téeﬁl € use @r g’xa‘%n ngtIo sp eCi] clféktnargﬁj[&allygecreted

protein, &'EeHiE. edﬂaveahd’éﬁfé@blyu@@u@c@as@r@dm@wﬁméwmrepth@ﬂ@@p@mm bitelimgaof the HSA

Ilnkem—reeamﬁlo[Htgmaz&@mtlgﬁdﬁ@%p@gm%&%@g%l@%amww9%Qﬁt‘ém@ﬁ%@&lomsm or
antagonlstlcdléuolo ctivity in intracellular oy, intercellular signaling pathways. As with the other
binding M&I&te 8§5Hie%r ST RS dpturecs @H:ldl TgHRAL HP Ry ATEMTS HarEBE RaRHEnEdhjoined to
the aminpramtlencatboxy teriminicohein tctSAriinkectof:the indentienpordadaaminoyacid residue within
the 1-ISAJinker; 30Exemplanieceptans and ligands thatcan, he jeinedito %bﬁ%éf@k 5 fthe

invention include, but are not limited to, insulin-like rowth factor 1 recep tor éﬁ%FlR

insulin-liR&S S 80871 26650 P ST/ tiopiRa0P50 HoRn A mmvyt Hiféé PR e bu*eﬁenm
tranisitiornfactein fleceptor(cymel alsg. KMswa: ﬂ&hﬁpﬁi@@yte1gmwtheapwane5@nmnéh-lgﬁaFR)) hepatocytc
growth f ), makgrowth fact ripceptor (EGER idermal rowth fac r(EGF)
hereguhﬁ%?éﬁgﬁbgsg 89%% %faé?:l%c% Féa E’&%F’“F Iéagt”eilré‘ 1t)ayrl %Kgrowsf ac 6rt?éncl€ (‘Jr (PDGFR),
platelet-derb&dirovisr o Tatten (WD@F%‘W&%M&@%@@N ‘gFowtHefEetorteveptor i EGFR),

vasculariensiathelal grovtiniacter(\e tbkdumernacisis faciof - E@@g&&éﬂj\lg& dLperynecrosis
factor al ha QT(!\Ia TNE-1 folate receptor (FOL late, transferrin recep tor (TfR) mesothelin, Fc

receptor, Cel((:lt regglr?t§ R P v T T R = Y Hrr)ﬁ\ﬁ%?}% RARS IO 51?:5@&6%%‘36‘? T‘(Léf | PR),
hyatdrongé- fé@emom'éakwﬁe ﬁuﬁca@aﬁ@imgenblcﬁ_@%‘zat)n@mﬂ@@bb GRIBPGBRNMED25, CD27,
CDS2. Co CRE0,CRAR RIS (Rasmeenios RDIRG NS ai el adhesion ojegule | (VCAML)
CD166 ( Ctlvated ukocyte cell aghesion molecule (ALCAM)), CD178 (Fas ligand), CD253

(TNF-rel SR Sobt4ES %85%?18“&?@%‘??8‘(%\5‘3%@5?9|@b§ﬂ?§%ﬁ°@éﬁé‘@)@éﬁ@f@t% CXCl.12
(stromal io8liraimrieed dactonf i SBraiihp minterluidn ibd th-k) rC3hloaA (4. ot DS PRt Atphasend beta,

MART-1, 90100 MASIE: oo (ERk) {ER%RWA@%&%%&@@?J B incell adhesion melecule 1

(MAdCAM-1), carcmoembryonlc antigen (CEA), Lewis, MU ep ithalial cell adhesiorr molecule
(Ep@AM%ﬁ@@f‘ APy HPERE RS ab?%f’é?é %@em&ir%hwaﬁé AhtigeP (PSMIA), TAG-72 antigen,

and bloldgb&alﬁy}manﬂ&gmm&m@fﬁ@fc fosed B@sm@ﬁ@lm@l@ﬁmﬂ%mm@m@%ed isolated, or
LQ ethods descrlbt?C :}up a relating to

dt k
joined to 4 H%’% o %6’%326?@%20!9%’%% %’gn SreteTe s ISR P ot 8 DS ntion, or any

antibodies or ant ragme lAghost

binding #ﬁﬁ@tyec]én]u‘@é@d 1ﬁ?@?é§téf€éf@mﬁﬁﬁﬁéaywm{}bmiwm@1f@m Ofébebthtrt wndigania) [lcan be

coupled '(Q@W@Hﬂﬁ@géma%éqlﬁ%Iﬁﬂ@@&iﬂﬁ%}y%wﬁ S ARG a9t 9k ihgilgnention. Also

con,tSmplei are FISA Ilnlﬁer conjugates that inclu
which can be used 1 the presentinvention, are also small molecules which inhibit or reduce the

signaling pathways downstrearn of pro-inflammatory cytokine or pro-inflammatory cell surface
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25a detectable label, as described herein, as well as one or more of the therapeutic agents or binding
moieties described herein. The HSA linker and chelator components can be coupled to form a
conjugate b)évg%tgnﬁége free amino group of a threonine residue of the IISA linker with an appropriate
functional group o‘H e (%l%tator, such as a carboxyl group or activated estd FOPEEH f‘éf a conjugate
may be formed 30by incorporating the chelator ethylenediaminetetraacetic acid (EDTA), which is
common in the art of coordination chemistry, when functionalized with a carboxyl substituent on the
ethylene chain. WO 2009/126920PCT/US2009/040259 Synthesis of EDTA derivatives of this type are
reported in Arya et al. (Bioconfugate Chemistry 2:323 (1991)), which describes blocking each of the
four coordifting Baltsaier (Groups With & rampidsgrolps while theddarhoxyhlstibstitugpitsoviAlte ethylene
chain is fraede egact withdhe amina-erginafa PeRtde PRItiop afithe Ggemke1hs, lnygntion, thereby
forming a COF‘JU ?Zé . 5An EISA linker or an HSA linker conju%jzhe may incorgorate a metal chetator

a

componéehtt pHitic: 787: BERpatbRS vite doiid ke B idésgrnbdigdifrttis case, the
chelator AanypipedoupiadtotneidSklinkeylphths) invanternirCiiel sameRNETHEY @siERA described
abovs orpmOTE SANYENVEHY o1, chelates AR HIRAIDKEL O EISAVINKSS Qpiugpiof the invention are

synthesized in lota starting from the C-terminal residue of t iInker or linker conjugate and
ending 169\)/%9&11@?@5{@1]%%aﬁ{f&ﬁa@?dﬁtﬁe%Héla‘[%i?heﬂyf)ﬁln(ﬁmnﬁ’hkepbé}“étﬁ‘imﬁi&ihml?(el%onjugate
may furthesdaesrpotatetatinking groupiconsponenitial sepesoEotBlethe oA inker of the
invention to, the chelator while not a ly affectin iglogical properties of the USA linker, the
targeting?ﬁ#&%ﬁ%ﬁ%%ﬁﬁ_ ﬁé%%\]@{ gglrﬁ(l)%na(zscﬁfe f%]i%eg % ’ﬁ%’g T Oon|UyA g the¥etal binding
function dftherbherhtovibSuirabiénBiinking i gidempdeiriBdde Ao A EFanes (@nd akkyl Shains
fungtiona izeshwitl Keactivergroeps-for£aupling ia.the Ui linkararthe HSA linkar coniygate and to
the chelator.,An aming acid chain is the preferred linking group when the chelator is peptidic so that
the I1SA k&S BEA TMREPRGHIGJALE AR BLBYHRESDEASRAER BPsHiderass 88Rniques. An alkyl
chain-linkihgpgrouy e ibednsbrpbiatethin theahlS4s lifiker orokd SAT ke mehiajtigate by, acting the
amino GroKR of asiePHING A BSIANE! £.RERIIE PR AN TR IRKRL L (Bedgyention with a

first functional group on tﬁe.a | chain, such as a group or an’activated ester.’Subsequently
the cheld?gﬁﬁ)g?tg hga/lﬁﬁ)%ecw%h%%%%ﬂé@th forhtatitth O8I T S irtkel or USA linker
conjdgate:hypeactinglaisecenchiinetional aroup aoheeatkybghainwith aneRRWpHategrgup on the
chelator. ;Jhe. s¢ gg&ﬁjw{gﬂgga&}g}r&p 0. on t;[{};- (%I h%iplgs selected from substituents that are reactive
with a functional 25group on the chelator while riot ﬂEel'ng reactive with a threonine residue of the
mutated USA liRKeFtgteimtmenskanpranivhiendis chielsdorenuondngés: iflegtionralivitpup such as a
carboxyl growugah anpelivaied esteicioe segansiinationakoreupet thealkylehain;ligking group can
be an ar%}) g{égypgoléfvggg&e gg/)preciated_}hat formation of the USA linker or UéA.Iink,er_ conjugate may
require protéction and-deptotectih SHHE RINEfoHE Brosprideibrisrrec b dia Rifaiton of
und¥sireeh8@praduetsh Ry dteetionbanid depriotegtiomairedecomplishedhy singiprateoting igralyps,
reagentsyAd WRZNURAAAZIBRITLLSA00%(04038P:pilasels comman ndhears gforaanic

synthesis, Particularly, protection and deprotection techniques employed in solid phase peptide
synthesi$ d&2br e ABER R e A58 et Pressiain o4 Ifas HA IS MSHITHE KT ot (8w wikyl chain is
polyethylemerglycot{R EG)yrinhichaisifignctionalized iinthe sarpemannenasthy alkyhabain described
above for ine joRn.in t A Slinker. or HSA linke |Ugate. It will be appreciated that linking
aroups e B A e R B e nker
cony gat%%ﬁ ﬂ%‘?%ﬁ\lﬁéﬁﬂéﬁwl [hcaBedrms e ithib Alarspist i btheckayehtiomr &r8irinkerschelator
conjugatesofithieipeationintapeaiaie.asisgnostisaly. useiubimetat capahle i forming.agomplex.
Suitable rpotétallg ig%%h]:éje eé% radic%nu lides, EUCh as technetium and rhenium in their various forms
(e.g., 99%C03+> A REBSEand %%tafﬁgw&%gﬁ%}%@é THEEFAMTRRIFERE HSA linker or
HSA linkiehtofjag&raroalssod athivgsd byeganiousnviedthdds zemmioniin hemattloficadrdination
chemistry Whephedngtalis technetiums99m sthefallowing generahprasedy

y be used to form a
technetiym complex. An HSA linker-ehelator conjugate solution is formed jhltlgﬁ’y%% dissolving the
Hsionnk%ﬁ%%%%%Amﬁ%%oc%frﬁuaa?@%aﬁé&écfa@%rw%{%%H%@Pé{ﬁén‘é|@fﬁ@@aﬂjﬁo‘)ﬁt@t%ﬁ

degassefl485,525; incorperated by reference herein), alefacept, CDP-323 (Celltech); firategrast (SB-68399;
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15remove oxygen then thiol protecting groups are removed with a suitable reagent, for example, with
sodium hydroxide, and then neutralized with an organic acid, such as acetic acid (pl-1 6.0-6.5). In the
labeling stg%g #@é&l}@&ﬂetnq excess of sopllum per'technetate, obtained fﬁ%‘f}&ﬂ?{?ﬁl)ﬁ?{?ﬁgum
generator, is added to a solution of the conjugate with an amount of a reducing agent stich as
stannous chloride sufficient to reduce technetium and heated. The labeled HSA linker or HSA linker
20conjugate may be separated from contaminants 99 inTc04- and colloidal 99"Fc02
chromatographically, for example, with a C-18 Sep Pak cartridge. In an alternative method,
labeling of an 1ISA linker of the invention can be accomplished by a transchelation reaction. The
technetiuril?&6orE: 1430l i8O8 T kSEpm ctiliin B3RP awithTiatsitectigemidd FaefitBtiry ligand
exchangemdtia the seiegiedrehglaton Buitablediganss:fordraprehelatinn 2ainclude fartaralg, citrate,
and heptaglucopate, In thi? insta ceéhA? Pr%efei(gd reducin _reagg/ient is_sodium dithionitc. It will be
appreciated that the &R fsichPer BEAmer Hugitem AbEied g thétechhiques

described-above’; o Adritatively, 1h cHelaloRitséibidl bal1abeted sk sttty 6eupled to an

HSAdinkgrspoiein Qf1he inveatiomto JQM,@_@,b'i%"beH%ﬁéf&ﬂ%&&?{i&?ﬂéb“%ﬁtgféﬁ&%ﬁC;%ﬁ?.§.efe"ed to as

the "prelabeled ligand method. 30Another approach for [abelln%an HSA linker of'the invention, or any
agent cohflighretPtitarat! ThusITee Mo ARG THE RSA I PeraRtER EHibiq s BR84Sl d-phase
support th#aRgHSa2§V.Q @000 11269 20RCTIURR200ALOAG 26 lipkagethatiswleayesh upon metal

chelaton, T 1S ASHI94B WHSI IS RIS SpUplRY A Bigeinmalaron of iom spport by one o

the eomplexin%\ﬁatoms. Preferably, a complexing sulfur atom’is cou which is

functionaA A R 22 seRRTY GRIE Ad T 38ReP héeralerpinl & comnhesed b etédendths & diagnostically
usefol metabramagent Shiheringention thatsinoludesan HSA inkesehelatgn eenjyaaisycan ke used to
detect tissue at r]islg (;f %@Ve%@g/ﬁ:%%e%g.g.,é ng cancer, breast cancer, colon cancer, and prostate
cancer), age-r'élea%(:edéll diseises (é7g., carbllova'séé #A&%ﬂ e%ggfd'@g?éb%@e?é%ﬂﬁ‘?‘%i%%%{%? Rizheimer's
disease) {o6h At &LPEIaNEY Hisea bSO g8/ BPhyEEnmse/ sadricMASSry4INg, Bsoptiagwal sencer, or

squamous aeliseancerofihie herd andasskiey praceduies L0gsianlisheddn ihesattgf diagnostic
magmg.ﬁgh?a:%en&?f the invention that incorporates an ' HSA linker labeled with a radionuclide metal,
e fm-

such as ‘9 MOty bR BUMHiStYE s 1 il 1857 % HEhiar) B infavenous injection
in alpharff&ceaticilly $resitabie seition 5 such @slismtnniocsadines 1 hycothesmetiveds described
herein. TWB@%@HW@ﬁ%@We@@%%@&&%ﬂ@@%@@%@?ﬁ%@%mi/r%if%ﬁ%t-ionﬁiafg)ependem

upon the distribution profile of the chosen ITSA Tinker of 15 linkér conjugate i the 'sense that an
agent of the VB b Hbithies iptratss s apiefysienhagim SWdiired oxashsliikdrivsejigate may be
administeregatihighan dosesthamnaniagenthalingeperatas @r. S Adinkersoro $A.linker conjugate

that cl pi it _ > far imaging fissue in th f about 5-40 mCi
for 70 8 T o s A At ST e abent oy Togredrat ot
incéfpordtes’s MehBIEISAGIRIGET 8t 620 HEA; Iirfidér Bonfuliité 2a, be fiskiketbby stahtkrdogchniques

described, herein:ahan appsapiiaks e Subseauent 5o administration; dypically befween 30 minutes
and 180 ttlmnutes and up to about 5 days dependin?ggﬁpn the rate of accumulation at the target site

with respaetts the TSR b et P A fohn gertbedas A6 s firrarbinlisinudshbrrtsr any

moleculeéNes Mdié22o8jt gatetd th@idts 36dhealsoile pbrod fiet forclabeled rCfaciliateidiagnostic or

therapeuﬂ@ﬁ%ﬁ&tw@jgﬁ@glgﬁu@b%ﬁd@ﬁl}p&@pgifvﬁh{éy%{Q?&G%thh%?‘@% tal, o other molecules
ple

ME

C ¥ TEl,

mag be bound to any of the agents of the invention. Single, dual, or multi art%e?iﬁlgc% eamr?\magent may
be

AvartSGEG RO HET Eedribfe naRrEBaih g e trmsaddtre Jotibrubon &f Beor mavédresidues
combinecbwiituthie éddittonal, copphog BIFHEExamplenaDYaviscascetating oraup, to @mig containing

side or reasti 30combhination.labeling. This ul cialized
Ciagnost L e P e e et i o agh Sol MOt L i
2009/1269208 7/ 3b0dmabhBmal cxmppBIAdinkeintEtheainsemitors, br pryicleculede moiety
conjugatesdhsret 1 carvalsq hepnadiies.doe-exampleobydiingenation.ebibe huogine residues of the
pe%de ?OQQ&%S[}& _I;Ial?%er]}s ingltfe féluoriqne, chloripe, bromine, iodine, and astatine. Such
haldgenated agents may Be dofESiEbly TAERY B thEgrais &triela tasrglestdisd, such-as, for
example, 18F, 7613r, 7713r, 1221, 1231, 1241, 125/, 5129r, 131 -, or 2" At. I-Talogenated agents
of the invention contain a halogen covalently bound to at least one amino acid, and preferably to D-Tyr
residues in each agent molecule. Other suitable detectable modifications include binding of other
compounds (e.g., a fluorochrome such as fluotgscein) to a lysine residue of the agent of the invention,
or analog, particularly an agent or analog having a linker including lysines. 10Radioisotopes for
radiolabeling an EISA linker of the invention, or any molecule or moiety



conjugated thereto, include any radioisotope that can be covalently bound to a residue of the peptide
component of the agent of the invention or analog thereof. The radioisotopes can also be selected
from rad|0|s“}% e% hatgzeumlt either beta or gamma radiation, or alternatlve of the agents of the
invention can Bé moditied to contain chelating groups that, for example, c g({/é%%ﬁ bonded to
5lysine residue(s) of the HSA linker or any peptidic agent conjugated thereto The chelating groups
can then be modified to contain any of a variety of radioisotopes, such as gallium, indium, technetium,
ytterbium, rhenium, or thallium (e.g., '261, 67Ga, mlin, 99mTc, 169Yb, 186Re), An HSA linker of the
invention, or any molecule or moiety conjugated thereto, can be modified by attachment of a
radioisotd}se. Praferinldlrad IS SO pESHrY thakéHading vk it activel 20D &l ifeatorrespianding to, or

longer th@ﬁ@@gmmi%hhglgdgggogfgggrg@@ﬁ%tgg@;g used. More preferably, the radioisotope is a
radioisotope of a halog e?gn atom ( eg radioisotope of fluorine, chlorine, bromine, iodine, and astatine),

even more preferabiVe7SBE 77 BrAYERPAH 45 (o 84 Afluman) ‘“ﬁﬁ%bﬁfﬁ??th@‘iﬁvé%m@ﬁsmat
incorporategainidSilidinkér oglaﬂwmmk@r@emmw@qm}mgat@q;theretm gande couplad to
radioactiv d iogr ng.or dlother . Preferred radiojsotopes also
S 0 e SR O IR R TR P90

88y, 156K%@%Teﬁ@d@?ﬁ@slf%&%%@%’%h%Qﬁgcomosmdmy RBeRy, IR RETPD, 44417378, and

214Bi. Thezammptmggt@clmd@mmseph%@me Omib@m%@%wﬁéa qyfé@ﬁc@'%gméﬁﬁe@jpp"caﬂon

An HSA r f oIe uIe t ereto, can be 30coupled to a
metal co:fnlglgc?[r)le?nt ?%%%% agent o &&e m&qecﬁ ion ]fhlgt ! ’é §eg%@ 37&61@‘?‘?6%%3 Bt terapeutic

agent. A g&sstgbieliadlrphayise EiethFOATHGRRIBENyeldrmeihts or tetePerrttiNond, 5¥/ERS;
20091 126920PGTAIS2009/04025% S9eh a8, Gt E@%A/m@ o QECLA-AN RIEDLQN T ipvention

that |ncodporates an HSA linker havmg{;%%’I ramagnetic or s aramagnetic metals conjoined thereto

are useful B&HEGROC Syeta N WAl it &E}BHE%B éﬁa& &Ligfebi18 that can be coupled
to the agé@ﬁé%ﬂ?ﬁéﬁlan@ﬁﬂ@wmeh&dembm@amaddiylmfﬁedd@;nahéarmumtﬂlI) manganese (ll), iron (I1),

o o sk o omper (R ArassAMIL U neof A, samanm (1)

gadolinium (l11), terbium (111), dySprosium (lll m|um
Che|at|ng“¢jr6‘ih‘ﬁi§1i’n%fylﬁél%}§@ n%ﬁr‘i—‘fcfﬂ?l‘téUﬁlé&jéﬁé@t%l@léﬁ@l%d@ﬁ@mh@i%tbm1e‘s‘slto an HSA
linkes of thennyentionenip armgent conjugated thereto. Chelating groups can link agents of the

invention with r(fthlqlabejg1 Gg%gna%mlt% nctlonal table chelator, org%%g%gél%%%d%o?%gi (r::orlr:a(():ruele N

10terminal or internal amino aci reactlv ar%%seg RAHS ’i?r%i)(ea? ot
moeity copputaEtofeRste e lb@lmgkwwﬂaraﬂwé@mmﬁnaté&%&mrwppmpmmgma -amino acid

linker Wh&BM@M@m@@&llmncq@@ﬁqgﬁﬁi&@m%mm?&E&hﬁ!@ﬁ%&h&%ﬁhﬂ%&!}%@[&%@%e for
example, the ininocarboxylic an(i minopolycarboxylic reactive groups, in inocarboxylic and
Yk A ot d

polyamlno]ﬁ]c()) VERPHORyI 55 AE eI rrd finfsunis eieeai IDTPAILEYe,4,7,10-
15tétraazéeytlotisdecana- todinst O temaacetie] dpidy (DETYentibod A dd SAilinkenif theidanention, when

expressegipromblnantiycan-Lejeinad o dneplidis delacinble label b diagnestisagent beptides

and proteins that can be used as a detectable label with an [ISA |nc u ut are not limited to,

fIuoresceaﬁf’B‘?gi’égn%‘“iﬁtﬁﬂﬁﬁ?ﬂf@éééiﬁ’lgk?re?éi’iﬁ%méﬁd"éﬁlﬁdﬁé‘&%‘QSM@Q%Q?PWHF&W§ﬁF§@@§sed in detail
below. Oneporc2Omaranfthesegeiactabicdabeld cascalseigdnearpaiaied ieamMmARA linker of the

ivention (A 30 ALAGS & ANGLEPRYI, EXOIONS of SAOSIBL RRBIT, . EMETESceDl proteins or

S an
fluorochromes, such as green uorestent proteim’ enhancdd feGFP),

yelléw f|&@fé>§6%ﬁ&éﬁrdiférﬁre%@ﬂjﬁmﬁﬁzﬁé%@ﬂf’ﬁbmmwr@sé&m pmt@m (BEQ)ID NON49: CEP), and
red fluoregnertapioteinite R4l NQi, 905 RME 0kcaffold antibody libraries using the techniques

described in, for example, Clackson et al., Nature 352:624-628 (199’1) and Marks et al., J. Mol. Biol.
222:581-597 (1991).
By “pharmaceutically acceptable carrier” is mednt a carrier which is physiologically
30 acceptable to the treated mamma) while retaining the therapeutic properties of the compound with

which it is administered. One exemplary pharmaceutically acceptable carrier is physiological saline.
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25DsRed), can be used as detectable label joined to an HSA linker of the invention. Fluorescent
proteins can be recornbinantly expressed in a cell (e.g., a blood cell, such as a lymphocyte) following
transfection\gg)t{%ﬁ%ﬁhon of the cell with an expression vector that enc% ;gb‘?n@?b(iltﬁ(%’yde sequence
of the fluorescent protein. Upon exposure of the fluorescent protein to a stimu?atlng requency of light,
the fluorescent protein will emit light at a low, medium, or high 30intensity that can be observed by eye
under a microscope or by an optical imaging device. Exemplary fluorescent proteins suitable for use
as the diagnostic sequence in agents of the invention are described in, e.g., U.S. Patent Nos.
7,417,131 and 7,413,874, each of which is herein incorporated by reference. Bioluminescent
proteins E4PrardEtbosielvais wiidtscrabiedabd i s poriée irts BrvMSA timker fithetinusntion.

Bi%:u ginaﬁéslaaicﬂlrﬁagfms e BMEHI %snlmif@ﬁgfé% ’§Q?9?r;ﬂﬁ5@£¥xi£§ﬁ%é£%e'§ﬁ'\t@%5é&iitBﬁ)O g AS_@}%?M"QO[BIO :52),

and Omp, ! iferase aequgrin, emit light as part of a chemical reaction with a substrate
(e.g., Iuci%?ﬁ%%&kggeg%ﬁ%%zg%ﬁl&@% gﬁé”%rﬁéda H{Sﬁ’iagf‘thegeiﬂ\}évrfﬁgﬂ?%%ector encoding a luciferase
gene provides féir thelifievdtios svitd, @r ‘epcsdvoi detectiory obcétisn etgradioael tellsnsuahl as
ymphocyigel hakiiayeeen tansgiesd ab ianRlcIRd, acaRidlng 19 hepeiods gl e jayenton.

Exemplary bioluminescent proteins 10suitable for use as diagnostic sequence of the invention and
methods For e e - Are BESSHBH I, ST Sent M8scH! sovimmesaad dymsBomat7 1,809, and
7,183,092peachfofavhiel. ischeretntinsorpgyateshby referpngesynx, BpiPRS 2GS AR, SheEtamino acid
sequenc -20 amino acid residues in length, that can.be incorporated into HSA linker of the
inventionﬁg_gfai%éec?eﬁét%ggaFacﬁesﬂeglfgﬁlsﬁg}teé Jaaetektion @Iﬁ@ggei%trfées%éﬁg%%ﬁggﬁf’saélag?eted from the cell,
or boundefdiéekiarg et tellna agarit. certiéeisrndntion tatinbotipe thtaseancapitbpretay aswe diagnostic
sequencereanhe detesiaddy itk 0kits Firrastioniban.antibody. spiibedy fragment.or other
binding mo(gegéélel sg)eci ic f_or;%e g&oge ta_g. Nucleotide sequences encoding the epitoge tag are
produced Sither by cfoning aj ?8% iAte FOPASNS O LS PRy EHERO B s RimE AR A% ISt cleotide
that encddwd:thes 20epitepedhgenn antibody; sinttbedyofrdgment sai dther bindingsiolaauledhat binds
an epitopg-iag.ran.ireciy iserRorais 3 eteaRle | ARGLLE 9 wa neirgbiomeiadialahel. heavy

metal, or enzyme such as horseradish peroxidase) or serve itself as a target for a secondary antibody,
antibody AU BB SECFBidGHg Haedns Rt sHeB ROt aREs Sieh e RpdieESeiptary epitope tags
thatiéan beciise: ablardiagnostipisequsneeincludareinyc QIR NG 33) shemageiutisis25(HA; SEQ
ID NO:34), and histidir (HisppEQ D NO:35). Furthermoare.. fluorescent (e.9., GFP) and
bioluminigcenti@ér%%é%%g né%%%ﬁ%{ r53 %?'é’&t%%%)aﬁédg%?%z{%@r%u “Bél%?,ﬁ é%]%?é}dd% gfgélﬁPeEl?gaand other
binding rtle@lit YRS psHRiaiicavdidplscron (ie detdctismuiotiess [sriesim. The in vivo, in
vitro, or ex vivordeteetion.inaging -eritackingef @ andidadinkepptiha 30igventionshat incorporates a
diagnostic nce (e.g., a fluorescent protein, bioluminescent protein, or epitope tag) or any cell
expressing B bOURA MILILE R K BTG Ao B SES 2P TS 2 05/040259
mict8scopestiove eytonreterniornind e ierporaihbyistate of(the, Arvopticahimagibgidevies) such as an
IVIS Imaging Systerpifalinae i Seientssaorkintan MALhermpeutic oL Fytotaxic Agents Coupled

to the HSA Linker of the Invention SAn HSA linker protein of the invention, or any malecule or moiety
conjugat¥Y te¥ete? cAA b EEI PR S RISHR SRBIGKES! HEFABREHE R I8 m an agent of
the invenrtibhahalilmary begadministegdaditatreat,idhibilyredscesiar @meliorate diseaseile.g., a cancer,

autoimmyne:disg %1,915&?&9QY@??QHL%&%%%%?@F%@J&Ec?éa@g,rgr%6%%[ Q}jﬁ({&ﬁ%ﬁ&?ﬁﬁg{“p'es

include but are not limited to antineoplastic agents such as Acivicin; Aclarubicin; Acodazo
HydrbchiBriehse AeISHe I nEMBR eRebiheRaAEIHASH, (RICSIBuR P RRPER S SR Eheykdh; A,
metantrobs Aseiaiees.

By “specifically bind” is meant the preferential association of a binding moiety (¢.g., an
antibody, antibody fragment, receptor, ligand, or small molecule portion of an agent of the invention)
to a target molecule (e.g,; a secreted target molecule, such as a cytokine, chemokine, hormone,

30 receptor, or ligand) or to a cell or tissue bearing the target molecule (e.g., a cell surface antigen, such

as a receptor or ligand) and not to non-target cells or tissues lacking the target molecule. It is
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Aminoglutethimide; Amsacrine; Anastrozole; Anthramycin; Asparaginase; Asperlin; Azaeitidine;
Azetepa; Azotomycin; Batimastat; Benzodepa; Bicalutamide; Bisantrene Hydrochloride; Bisnafide
Dimesylate;Bizglesin.Hleomycin Sulfate; Brequinar Sodium; Bropirimineégy%lég@dgiogﬁ%inomycin;
Calusterone; Camptothecin; Caracemide; Carbetimer; Carboplatin; Carmustine; 15Carubicin
Hydrochloride; Carzelesin; Cedefingol; Chlorambucil; Cirolemycin; Cisplatin; Cladribine;
Combretestatin A-4; Crisnatol Mesylate; Cyelophosphamide; Cytarabine; Dacarbazinc; DACA N[2-
(Dimethyl-amino) ethyl] acridine-4-carboxamide); Dactinomycin; Daunorubicin Hydrochloride;
Daunomycin; Decitabine; Dexormaplatin; Dezaguanine; Dezaguanine Mcsylate; Diaziquone;
Docetaxef ProiehtinG2 Ho%sHIBRER cDOMRLIAHIdIR S HreRIBRY e D SERitena DD ibIe xrire @frate;
20Dromastanaloge yiepitnaie;duazemy tiromdaiexate] Eflamishineubly diechindiee; Flipticine;
Elsamitrucin: Enloplatin:. Enprarnate; Epipropidine; Epirubicin Hydrochloride; Erbulozole; Esorubicin
Hydroch?())r}%’ltle'!;%IIE]HS(?i ré%nﬂ?t%gég;l%gﬁgsrﬁnféﬁifggglﬁﬁ%%%hsftg@%aﬁﬁo ?@?ﬁrﬁ%%%%eﬁ%%ﬁ?zi%d Oil 1131;
EtoposidePEtbpositie ProsstiatelBepr e dRadrdrste sy bitlnidesiBaaminenttedrttinidc;
Floxgridieg,E@%@hhﬁg@%lﬁ&gmcﬁlmrgy%@gcaiktéeﬁym\ﬂFé:ed&flwi?@i&a&mig%é&a%%lﬂ%?,?: Fostriecin
Sodium; Gﬁr‘rrciEabir?E; Gemcitafbi e %ro F&!Foréde; Gold Au 198; Homocamptothecin; Hydroxyurea;
Idarubicift HydroChIONda Ao aRTIE: RBHESTHE MR IEHSREN RIS Sttt hah i e itBHeron
Alfa-nl; InmspferruAiféh3 minterfefom Batadd a;thaterfefidn Bamengptdi;ripto plating drinotetand
HydrochIﬂ@'@%&éﬂ-ﬂ@m&k@@ffégmtﬁ;q&%ggzo%@y' Lerpinlide Acetate; &i@@%&ﬁé&%ﬁﬁ@@ o -ometrexol

Sodium; Lomustine; kosoxantrone Hydrochloride; 30Masoprocol; Maytansine; Mechlorethiamine
HydrochlSAlE" Ridguutiyi s cermarefiarafgbetibrncuekiag kﬁ@&ﬁ%ﬂbﬁpt@@%@&m&*%@ﬁﬂﬁwurine;
MetHotrexatesidviethbirexate Sodilen) Metopriae wiN @ 2009 1126Q20RE T1d 320091040259,

Mcturedepa;. Miti ide; Mitacatcin,,Mitocremin:. Mitpgillin, Mitomalcdn; Mitomycin; Mitosper;
Mitotane?gl\%i? ietgl'?rlgm;:ﬁvggggt%og\r%dqequcpgpwé28Iickﬁgi%; 085%@20 af o%%ﬁn%%#%%%gplaﬂn;
OxisurarfPatiitadel (P dfatipifgise SEsiibniyeinerenmintisinde PagioyeiiBuifacaniRefosfamide;
Pipobromaniifipesiifan: Ritexantrene:Hydrachipriden Plisamysin-Rlameastans, Berlimer Sodium;

SPorfiromycin; Prednimustine; Procarbazine Hydrochloride; Puromycin; Puromyein Hydrochloride;
Pyrazoft?%glg?qﬁgﬁ?zreéfa( i {ﬁﬂ?ﬁ%‘%&h Sﬁ%ﬁf%%ﬁ%@? I%Siﬂté?f r{%ééaﬁt tfﬁ%j%?}/ RG] W&%ﬁ%&ride;
SenhustivenBimtyazensuBp st atel Soldiuner SpansenyidlnyBpitdgermaniunddydgrechloride;
SpiromU%kﬁtﬁie%mgé’d?!@ﬁaééﬁt}%@mgﬂ%%B%@s%%ﬁiﬁ.&ﬁf&t%ﬁ%&%Q@Q&M@iﬁfa%%é}f!oé%‘Ur?

Talisornycin; Taxane,; Taxoid; Tecogalan Sodium; Tegafur; Teloxantrone Hydrochloride;
10TetnopoHihY %ﬁﬁ%%@?ﬁdé%)@rﬁﬁ]é?@@ﬁm&%%%r%? HibjifaHine; Yroteda; Thymitaq;
Tiazofurifl; 78k pazatwiog;tbe miidex;sbeR53{chapetecanddydroahloges Toramifenedittate; Trestolone
Acetate, ;Eré&'ﬁ'glﬁﬁuﬁ)]@(?éﬁh@f}‘;v Trimetrexate; Trimetrexate Glucuronate; Triptorelin; Tubulozole
Hydrochloride; Uracil Mustard; Uredepa; Vapreotidc; Verteporfin; Vinblastine; Vinblastine Sulfate;
vinéHstine; Vinchgtiig Sultstetdiiasineovidesnis sutertsalinebraime A sifae¥inglycinate
Sulfate; Viplpriagng Sulfatelivineralibingtiarisaies Min o siging Suliate:Vinzaliding Sulfate; Vorozole;
Zeniplatin; Zino .BGE}HQE;O%W bigigﬁ%jrgecQLori%e; 2- Chl(% ode x%adenosine; ZhDeoxyfogr_n cin;
9-aminofamptothecin: raftitfexed: Nopropargy 15 8- Hideasatolc aci nee or has a spectile
2chloro-Peageitivie Flusrb:idés exyaderrsiinesitiehioros2 1hd soxyatiénosinepamisenvyaivptrichostatin A;
hPRL-G120R: &ERFSike Iie@mk@@m%fu{e%g%dé&ié@%&m@%@m@Sh!%&%?mi o
cy%%phqs(ﬁhamlde;_melphg!an; ch_lolrambu,c]r,;fosfamldc; busulfap; r-methyl- Nnitrosourea (MNU); N,
N-B1S (2 RTorsRERsh R eSS B RSN O @ RIS RSB RN RIS BhER ERAHIfIS&ATRERECCNU):
N- (2-chlprdethy}) 491, (Transt8xmeity Ry BlchexyH M- sotre a4 MeGE) S4%) 9Nk ( 2seh losacdryl)-N-
(diethyl) a&@%@%@ﬁmyp@%@%@&{E@fgy@m%g&m&%@ cifl deeamazng b1

mitozolomidc; tcmozolomide; thiotepa; mitomycin C; AZQ; 25adozelesin; Cisplatin; Carboplatin;

OrmaplaifieKafprstine) 1YERBWICH pARTIRREIE ARSI GsmRAdIT)E Eisisddse azacitidine;
eytarabinepgenciabingindMereaptapnnen shldiaguarioe:HHypaxsnthing:davipaside Sramino
carggtothegﬂ%" pojecan: CPT-I I. Doxo ubicin; Daunomycin: Epirubicin; darubicin; mitoxantronc;
Iosoxant%nc; égct?réyg?ﬁ%?ﬁe(ﬁ)é? %ﬁ%ﬁ‘rﬁﬂ%?ﬁgﬁgﬁg&g raar%lc#cggé’r%i%é;ma }{?‘gﬁég{’g{?ﬁ&i’;“
14-hydroxupbtrerestitio(sel arans FBlinsic séigld; N- (4- 30Hydroxyphenyl) rctinamidc; 13-cis retinoic
acid; 3-Methyl TTNIEB; 9-cis retinoic acid; fludarabine
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(2-F-ara-AMP); or 2-chlorodeoxyadenosine (2-Cda). WO 2009/126920PCT/US2009/040259 Other
therapeutic compounds include, but are not limited to, 20-pi-1,25 dihydroxyvitamin D3; 5-ethynyluracil,
abiraterone%Igdfm%@éﬁacylfulvene; adecypenol; adozelesin; aldesleukiq;%g'ﬂl&%%g%onists;
altretamine; ambamustine; amidox; amifostine; aminolevulinic acid; amrubicin; amsacrine; anagrelide;
anastrozole; andrographolide; angiogenesis inhibitors; antagonist 5D; antagonist G; antarelix;
anti-dorsalizing morphogenetic protein-1; antiandrogen, prostatic carcinoma; antiestrogen;
antineoplaston; antisense oligonucleotides; aphidicolin glycinate; apoptosis gene modulators;
apoptosis regulators; apurinic acid; ara-CDP-DL-PTBA, argininedeaminase; asulacrinc; atamestane;
atrimustine; axif8sttifce<aRnisstatiRorciliradiatin Soubessrprred ot ap ayvessial; baccatin 111
derivativessitad dnols paticnastaticBGRIABhc.antagonists; arseehitiinsalbanzeylstagrosporine; beta

Tact= derjvatives; -alethine;.betaclamycin B; betulinic acid; bEGF inhibitor; bicalytamide;
bisantrensér;%%gz?rf%?é%@ﬁg%fﬁg? 'igﬁ%é%’f %ﬁesstrbé‘ :bneesnb;sgtllznéafje‘gfﬁ}f %F’é‘f%‘? ’;’Bf?gﬁsfﬁﬁi‘/ﬁ A2; bleomycin
B2; bropiitAsiie; Badetieiftichixhiskine sutideiniineitcateipttrohieaiptrosiifi@nectimptothecin derivatives
(e.9.5 10-yshoxrcamohesin: SBNaNRXE - fapgritabine: saboxamide:aminedriazale;

carboxyagmd%triagézle; C%Re,st N}S; CARN 700; cartilage 15derived inhibitor; carzelesin; casein kinase
inhibitors {1EO S AR oSS it e B & P Bt SPEI S i S e L RSP B AInAey Stfifonamide;
cicaprosticais-porphyyin pEladnibithe;ccliomife nepanglegues) clotrighazsyeitoal ismytinydos gallismycin B;
combretagiatin £ ambiRIAaARAnRloAe:cHIPGENIN NG SEIUIN RIS crlanaabectypigphycin §:
cryptophycin A derivatives; curacin A; cyclopentanthraquinones; cyc op'latan_?; cypemycin; cytarabine
ocfosfate! &I fadtte R as ERtRios Galbisoniah Hdeeiteming ; RS AaRGIRRSIHANS B Iretaingsoformycin
(DCIF); destaieting slexifosfianidesidexzmxane; Aexeatapan :aazicpenendtenain & didox;
diethylnorspermine; dihydro-5-.azacytidine; dihydrotaxol, 9 ; dioxamycin; diphenyl spiromustine;
discoder&gﬁ%eg; kg)cg)éts)es.i<L;{¥r?(§IE;) %éigg%ﬁ%gﬁ% SXiiri i%oes;?hc?rnoéllc?%ftelﬁ%ﬁm on: %ﬁ%ﬁ“ﬁ?gc%ﬁ ycin SA,
ebselen; BESHIS OB GEIfESifreniael psisbiomibingfio Frithisde elentbnessemiteflthe pisubioirer epothilones
(A, R = HeBioRin28Ma)s spithilopes: eptisterideestamustineanalogne; §siogen-Aganists: estrogen
antagonists; ettﬁlr%’%%fole; cjto&)o%idc etoposide 4'-phosphate (etopofos); exemestane; fadrozole;
fazarabiné' fenretini é;f"}ﬁ@rgsﬁﬁ%fr?ir[]%}légtlé’rfélg,'flagf BHABICHES QLR L IPYRR: fiudarbine:
fluotodausmiuniciri Fydsockhgrithed IBrfediHER) formestane; fostriecin; fotemustine; gadolinium
texaphyrin; gallipilialeiaalociabing: ganiielcaelaasa bibior aemeliabing glyathione.
30inhibitors; hepsulfam; heregulin; hexarnethylene bisacetamide; homoharringtonine {HHT); hypericin;
ihandroniCSeitr: RIdRAIAT Fﬂ%iﬂé‘ﬂ‘é?hi&r}%fﬁﬁjﬁ?’%ﬁé?fﬁﬁ?c%%“i%ﬁﬁfés‘?é&ﬂ fArd conjugate that
20091126920R0Td iSR009h04Q268 diieicazoacridon eak irtignisind dmmunastimijant paptides;
insuIin-Iilglgtg;gwtga@ggg{glcgggsgg&rcgﬂ iggltl%r;}\n{,q_rfe rlgglg%?enig}t]%eingesr’&el{%g_%- ei:rétx gll_eukips; iobenguane;
iododoxorubicin; ipomeanol, 4-"; irinot can;'iropTa%:t; Irsog adcine; ) engazole; 1so fomdhalicondrin B;
itasétron'agsprakitfotio® c#hHATER/E FRafReRaiPIN wriackedteriantBotitest etHamycin; lenograstim:;
lentinan sulfate; Bleptelsiati; latizaledewkemia inipiting fagior; Ieukesyiealphadntesteron; leuprolide

+ estrogen, terope; leyproreling levamisole, liarozole; linear polyamine analogue; lipophilic
ficacohoit gé%gf%;%ri%@%hﬁ)c’%gqﬂ‘%u@r%!%b%n%l’o%%s?‘ii%‘?é’cﬁ%oemi‘&é S STRBH e

lometrexbirienitisasine: dsookarntrona) folestating toyorlBime e dictesanyd itebiuprotexaiyrin; lysofylline;
Iytic peptidas;MaytRasine; FIRNDESIALR AnPRIMASIALMASARIAR0,MASRIL: atilysiniphipitors;

matrix 10metalloproteinase inhibitors; menogaril; rnerbarone; meterelin; methioninase;
metgclopramide; MIF inhibitor; ifepristone; miltefosine; mirimostim; mismatched double stranded RNA,;

mithracin; mitoguazone; mitol L mite i I les; itonafide; mitotoxin fibroblast growth
factorsaporin; mitoxantrone; &cﬁ#@rﬁ%&%@%ﬁ%ﬂ% gémgﬁtibody, human chorionic
gonadotrophin;iigsnopkaspHovyklipics i win yobatteninreaksareiitok; ahopidenpdinntittigieldrug
15resistapar generhibiiar MR UMk SHPRIGISAH 1iRas & ihe AR Musiardanticancer agent;

sequence of alanine, alanine and serine. The connector between the HSA finker and the carboxy

30 terminal binding moiety has a sequence of alanine, alanine, alanine, leucine (SEQ 1D NO:5),
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rnycaperoxide B; mycobacterial cell wall extract; myriaporone; N-acetyldinalinc; N-substituted
benzamides; nafarelin; nagrestip; nhaloxone + pentazocine; napavin; naphterpin; nartograstim;
nedaplatin; icin: neridronic acid; neutral endopeptidase; nilutamidg; ni in; nitric oxide
modulators;&rﬁ%%aéi%ﬂe&%%%oxidant; nitrullyn; 06-benzylguanine; octreotide;%m%%@gﬁﬁzg
20oligonucleotides; onapristone; ondansetron; ondansetron; oracin; oral cytokine inducer; ormaplatin;
osaterone; oxaliplatin; oxaunomyein; paclitaxel analogues; paclitaxel derivatives; palauamine;
palmitoylrhizoxin; pamidronic acid; panaxytriol; panomifcne; parabactin; pazelliptine; pegaspargase;
peldesine; pentosan polysulfate sodjium; pentostatin; pentrozole; perflubron; perfosfamide; perillyl
alcohol; phenaZiifdfifyein? prERyIecees® bR atReE iphipBRO prdikredipiBe drpmds-1
25hydrochiasidengiractibicin; piritrexim; placetin A; placetin B; plasminogen activator inhibitor; platinum
complex; platingm compounds; platinum-triamine complex; podophyll in;, pori odium;
porfiromycin; p%ﬁﬁ Sggggyrfl% 1§p%si8§ ag gﬁ@?ﬁ%é%f%?gt(gﬁ%%s% .H%ﬁ%@iﬁ&rb‘fﬁgﬁb%%%b immune
modulatSeeroEsir Kiflastn e Xhhibitore preateirrkinsls e CHhibitorst iierdalydH Piotsmutyidsine
phosphatase;inhibitors rRurineyusienside: phosp hopdaserinhibitorsiueing @pyragsloacridine;
pyridoxylated t;lgmo lofé o:%/ogﬁethglene C nj#ﬁjate_; raf anta%%nists; raltitrexed; ramosetron; ras
farnesyl proteirt tFANSTEr LRI SRR HIB VL s oE e R TIEs Adilip g "hiesast
2009/1269826PCUR ISR2608¢040R50 de methylatedh the BiRidd Re 486 ctidsonate) 2hizgxins ihozymes; RII

retinamide;_feglefimiderrahituking;roraurtide: roqu wrupiginone, B-1; l;, safingol; sahatopin;
SarCNU; sarco hyltol z}? égl?rgra5nrhogtigrrr?;wsg?%ﬁ%?r%@%@s;%@ﬁngﬁg%}r?g%r?%;s}%geﬁrg%%ﬁq{ggri\?é@?nhibitor 1;

sense oligonucldstifas sy A drapisdhietias iRHibMEPE I gh ahterheaiictbR s daRAfgrsbsingle chain
antigen Shindirgiproteinsizofiran psehuzaxane;iseirpiioracapiate rsodismphaayasatate; solverol;

somatomedinhingj rotein, sonennin, rfasic.acid; spica in.D; spi ustine, splenopentin;
spongis?ﬁﬁ%&ggba%ﬁﬁ Uf%?e%i %%ﬁgh%ﬁgré;f%?e&ﬁggreﬁI%ﬁ?i%?&ygﬁ%ﬁ)}}foﬁr%g Stipl ﬁ%%fze? romelysin
inhibitors; sulfnfdgiie ddtiperrtihevagsastiveintasan Bl épticasartagonisl sithdeist3: suramin;
swainsoRieLEYHNelc gireasaminegiyeans, fallimysting amedfenmethiodide; tauromustine;
10tazarotene; tgcogalfm sqdium; tegaﬁg; tellurap réljum;’telqmerasfe inhibitors; temoporfin;
temozolomide; 1€Niposidé; i SURTBT S Qs S Ret Ao iR AR REE taTtd Mt thidcoraline:
thrambopaeiktiRZthrdrabiopoistin Phicketioydingmali&sin; thymopoietin receptor agonist; thymotrinan;
thyroid stimulaiag, parmonc:Lip v LRl R ARArRRIIARanesane ishiplides ippptecan:
topsentin; toremifene; totipotent stem cell factor; translation inhibitors; 15treﬁno ;tlacctyfurldlne;
triciribing: T Stexate AR poteRl! HisisBIaH: ANsseiductioste Maseumibitars FmeRdstins:
1.113C idRibiters|EibariniBxndkigiendalsinus-darethgkawtiriabibitarysactas: DMokinasedreceptor

antagonists; YARIECUART YBHRNREWECIAhIYREM, SRS, Aene IR YR Sl veramin:
verdins; verteporfin; vinorelbine; vinxaltine; vitaxin, vorozole; zanoter ne;_zen¥p atin; Z|}'ascorb; and
zindBtatifF St aMm&r T 26 R esaniidersdgemEothasivention can also include site-specifically
conjugated molggules andmeietins. oSierspesifitcaniugatiomalows fonthe gontralled stoichiometric
attachmesptntd%g e%i{fi:cl: gerskiglllgﬁig ghe HSA Iinher of cytotoxic, immunomodulatory, or cytostatic agents
including, %.g., REPtbulin agentsr, BNANnGT a'roove binders, DNA replication inhibitors, alkylating
agents, anthradysiiret) sntidionesramifolditstsrahtiménbetite sicimemotiperapiatvradiation 1 25
sensitizef.HuPearmyeias: elapasides, fluorinated pyrimidines, ionophores, lexitropsins, nitrosoureas,
platinols, puring antimetabglites, puromycins, steroids, taxanes, topoisomerase inhibitors, and vinca
alk&fbids or an§ SIS MOTSCURE s EONEE BabcrbBerimaint BT"E?%Eﬁ%i‘éft‘i’eC@‘fﬁf’rS&hﬁ‘Uﬁﬁting
therapeutic! agents:oiprbtgins)aid irf palticutarlteaitihodias, aredvel HnasbrefemAraon et at,
“Monoclgpal Aptibediessker W&%ﬁ&ﬂ%‘é&%%%% i E@Q&‘?ﬁ%ﬂ??@@%}l iﬁ!?ﬂoc'ona'

'R
Antibodies And Cancer Thera;%y Reisfeld et at, eds., Alan R. Liss, Inc., ‘Hellstrom et at,

"AntibodiBE PG B - Al t BreY imenders? aebitisntet | Ao
2009/126920P EiE (WSR00 /846250 @lncads. Bivisroeldekken it 2ng s By Tarng, "Antibody
Ca (5er58{7gyltoct%ic Agents In Cancer Therapy: A Review," in Monoclonal Antibodies '84: Biological
And Clinica App?lcétions (Pinchera et al., eds., 1985); "Analysis, Results, and Future Prospective of
the Therapeutic Use of Radiolabeled Antibody In Cancer Therapy,” in Monoclonal Antibodies For
Cancer Detection And 5Therapy (Baldwin et al., eds., Academic Press, 1985); Thorpe etal., Immunol.
Rev. 62:119-58 (1982); and Doronina etal., "Development of potent monoclonal antibody auristatin
conjugates for cancer therapy,” Nature Biotech421(7)778-784 (2003)). See also, e.g., PCT publication

WO 89/12624.



An IISA linker of the invention, or any molecule or moiety conjugated thereto, can also be 10coupled to
a lytic peptide to form an agent of the invention. Such lytic peptides induce cell death and include, but
are not limitgehto,sftegtqlysin 0; stoichactis toxin; phallolysin; staphylocoggis.@pha 1qx¥igs holothurin A;
digitonin; melittin; lysolecithin; cardiotoxin; and cerebratulus A toxin (Kem et al., Biol. Chem.
253(16):5752-5757, 1978). An agent of the invention can also be formed by conjugating an HSA linker
of the invention, or any molecule or moiety conjugated thereto (e.g., 15antibody or antibody fragment
conjugates), to a synthetic peptide that shares some sequence homology or chemical characteristics
with any of the naturally occurring peptide lysins; such characteristics include, but are not limited to,
linearity, positiva®ehsdaAphparhichy it iaion Brdiprecifisatarsit&eEimed Mytrophobic
environmedtiibeasehnes siHl., Biology of Reproduction 73:860-865, 2005). An HSA linker of the
invention, or any. molecule or moiety 2 jugated. thereto, 0 d to an agent that
induces (:omplreﬁlyl gr‘?ﬁrﬁéﬁ?&%@& cse%ﬁ%%s%gﬁc \ggls% olirmgﬁ %fp}%gﬂﬁeﬁfm@n%%%gl?%ﬁﬁ%r ¢ s%f)lljlnit. An
LISA linkéebFeRe indeation orary PleemBishnieieryredhjlgatédthebitdineanr o Eddipied to any
member afithe-phasphelinase familysefeenzymes (including phospholipase A, phospholipase B,
phospholipase ¢, or phospholipase, D% ortoa cata%}z ically-active subunit thereof. 25An IISA linker of
the invention orﬁ: éﬁ%ﬂ}e'rgl%%e‘iéélgrggrﬁ%@e‘ {oREPRIGgas ‘tEHcYJPeé:g?%gffﬂﬁoﬁ%e’cgﬂbq@a]E’élbd%@'active agent
to form amégentihaticaniie g Uetsdtiorh gedherapeutiEiapplicatiofis Radioactivieagents that

can be U@%&@q@ﬂg but.are negliritedio.fibrinegen 1234 flvdepyyalucose A8k, Fliorodopa 1811;
Insulin 1251; Insulin 1311; lobenguane 1231; lodipamide Sodium 1311; lodoantipyrine 1311,

lodochol R85 £59 - ot phrAate 130 BN a3he 8t shhddte Sditihbrasirb e subhippirate
Sodim 131 bydedepyratci 125121 10depyraceictBdikislofetamine Hydrochloride 1231; lomethin 1251;
lomethin 131j; I te Sodium 1231, alamate Sodium 1311 ine 1311: WO
2009/126920P?%%?(%gfo%&%%‘ﬁ%?ﬁﬁg%ﬁi‘{1;%%%5 fgé’f%}?oangr%é]”f%y{\? SHROPIol Acetate 1971-1g;
MerisopréiReetatacdeirige mistisopra ol 87BAg; BetenohrthiomprsTBSesTartshathimB99rfTe Antimony
TrisulfideGaelteie: thpehnetismOakenBicisateHEachnetivem A3m3 & Risofenin: i echngtivm 99mTc
EtidronaEF);S;Fcthn%umjpggh'gé_l_:f)éametazime; Technetium 99mTe Furifosmin; Technetium 99mTc
Gluceptaté; 8c%enetilﬂ]ﬁ1<ﬁﬁ ¢ 5 Lidotenin; Technetium 99mTc Mebrofenin; Technetium 99mTc
MedPonate; Tedlriatisihy 49nTcoipdrgnate Disodiais- TechfretivannIou i Mert@title)sTesmetium
99mTe Qxigranaig, Lerhnsim:9eLIITe ReniGiale: JechneinmaSmIc B@R}?@%@@@@mﬂmsomum;

Technetium 99mTc Sesiamibi; Technetium 99mTe Siboroxitne, Technetium 99mTc; Suceimer;

TechnetitVr S8 AFFROSHIIF BB Rwer A S Gorhreat eBUHS HrFRores vt 9BME Hdtrofosmin:
Techneti(mmB@rkifoc¥ iatidesat GidyaoKiped P81, Thy/kdRine/ 1314} (holpovideneaddblarthiolein 1251; or
Triolein ¥3kke 17eAglienRho adasalons: could e alespestisal. comainer oA A linker or
EISA linker conjugate. The available reactive groups could be usela 0 conjugate sﬂe-spegﬁlc
bifuHttioARF 1w At ap etk lpenie Iﬁ?rl?ig‘deling of radioisotopes, including 1231 1241 1251 131-
"mTc,C 67Cu, F8oiRe, (B8R arelofdiid sh¥wih fASat 1RASer ¥xpihsidd BIEB B2 vord/Bis BPE29A6k-
15Therapeylic or eyioiaxic.pacats Inoorporatedini or coupled wil an LiSA inker.of an b A linker
conjugate r%ay fufther inc ude, for exar%p e, anti-cancer uppiémlénta?&&aﬁ’%\f(érn?fﬁj{]iﬁsgq’e glgne‘r?‘l'fs, including,
but not lifrited e tkiypalielantitieplédaant dridgs e yerisiplatiinec déBiprensinestamitryptyline,
clomipraminesdimipiamine, doxepin, nortriptyline, protriptyline, amoxapine, and maprotiline);
non-gricyclic anigi.-de ressant drugs (e.qg., sertraline, trazodone, and citalopram); Ca2 20antagonists
(e.d:) verapamil,'h eeﬁib%léé]? Al EHESI O,Vﬁﬁét@&?@\?@ﬁﬁeﬁ?@é‘ﬁﬁBﬂﬁﬁ?ﬁ?rﬂ‘?ﬁﬁ% (&1 Edinylamine,
trifluoropenazmendedislomipraiine) ; | Amphdtericin BighripeAnol analogs (e.g., tamoxifen);
antiarrhythmic grigs 6.9 AHinIdiNeN ARINYREARNSIE HUGR (8% ESRIRINGY, TRI) depigters (e-.9.,

buthionine and sulfoximlngfi and Multlgle Drug Resistance reducing agents such as Cremaphor EL.

25An agERPERIFE Mvei R hetiaE S AR TS Tt 26 Pah deed Brmbiety Essilegdted

results in translocation of celi eycle inhibitor p27°*! 1o the nucleus. Hoechst stain was used to

30 identify the nucleus. Figure 20B is & Western blot of BT-474-M3 celis treated with B2B3-1 for 72
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thereto, can also be coupled to or administered with cytokines (e.g., granulocyte colony stimulating
factor, interferon-alpha, and tumor necrosis factor-alpha). An ESA linker of the invention, or any
molecule org&%&&g@wated thereto, can also be coupled to an antime(lf@{) j %gglmnégtimetabolie
agents include, hut are not limited to, the following compounds and their derivatives: azathioprine,
30cladribine, eytarabine, dacarbazine, fludarabine phosphate, fluorouracil, gencitabine chlorhydrate,
mercaptopurine, methotrexate, tnitobronitol, mitotane, proguanil chlorohydrate, pyrimethamine, WO
2009/126920PCT/US2009/040259 raltitrexed, trimetrexate glucuronate, urethane, vinblastine sulfate,
vim:risme sulfate, etc. More preferably, an FISA linker or conjugate of the invention can be coupled to
a folic achtyp&HrERBtaEbIte dscrassbhs deirts thaeirdlvaes, rerBlampiEn Mbtidexate, proguanil
chlorhydratesipyetomgihanimectnimetRopsineaf fisneinexaie; oaeIonalr.epdetivatives of these
compounds. 5An 11ISA |j of the invention, or. any n ule or moiety conjugated thereto, can also
be coupled to ?ﬁ%?ﬁ%g?%%tﬁg gzrll%ﬁ?%rgng |ﬁ%o?gﬁ%I%agfjlg#géﬁ!a&‘t%%é’éﬁ@fﬁiﬁ%dﬁ%t Biit ot limited to
aclarubieraeoetsiit nsaitite, cashoriticiie28hiorhdratelcdoxBiiyBicme shiorhy drateaépinabicine
chlorhydraig.cidarubicine chiorhydiate, PRI NGOG orURICRE. SPHNdIRRs A GATRLStRSCn, o its
derivatives or fg}e}lgte?l_ cpngi% unds, such as 10, 11 methylenedioxycamptothecin; or a member of 10the
maytansinotd farfily 'of &8 E%h%g%%e\?\ﬁﬂgﬁt?fflﬁﬁgﬁ'§3%7variety of structurally-related compounds, e.g.,
ansamitocin P3FimaytahsiBey2iiNademethidraytan bhtine ¢ @nd Baaptanbiayehinalsiae iFkSA linker of the
Invention; &% BOIEGHR CLTAENCANYGAIeH Qﬁ{%ﬁ’b%%%éac'%%ebr%n%uPa'ﬁ%dpﬁ%%t% a,gytotoxic or

therapeutic agent using known chemical methods, or cou Indirectly to a cytotoxic orrfﬁerapeutic

agent vid PO eBRARREGR U EBTEXERIIE 3 an(igwa ket egtese s anaiad 3o swhelatifiggroup that
is attached s e igytetznig artharapeusicaagents @helating groups include, but are not limited to,

ininocarboxylic and po (nopalycarboxylic reactive groups, diethylenetriamincpcntaacctic acid
(DTPA), and 1?%‘11%5 e rggféggc%gg%arétcéﬁléqﬁifﬁf i@%@f‘r%%@éﬁé%ﬁht@@mfe%ﬁélé?\eral methods,
see, e.g./direradl Bioeotudate BRe:-M2 (436531200 Ghishg el (:WE89/12681: Kieffer et al.,
WO 9311ehizonihen el akinkdsp BN72. KBRS aRd MR, 20810 144 (eachipbydich A hereby

incorporag; lg%/rr fererg ). An agent of the invention that includes, e.g., an 14SA linker, one or
more binding Mdiet&s (&ﬁtﬁ’%’r‘%f%t?ﬂﬁﬁ%%éﬂﬂﬁa ﬁWﬁeﬁﬂ%‘é‘%é’cYﬁﬁfg S HBNRdel&fdin), and a

therEpeudiecsor. cytotoxic agent, can be specifically targeted by the binding moiety (e.g., antibody,

antioody fragmeply at sReeRiadligandiio a el aissue s Gy AlaNng selcivg destruction of the
target 25cell or tissue to which the blndln?\émmety Is directed. For exarple, an agent of the invention
can be u¥&a &G aRddbetEy) RErdATN e siEme nerstreiest vio Bitd; iddl ddiowin order to
prevent, siabiiZ¢S infibitibesprogressiano’ s - raaiCaaont @rginativgnthese Q@aRs when the

agentin inding moiety that specifically binds.to the cancer cells.jin.these organs. Also, for
example(:d%f&r?eg Zgées?]ét%’ ofma %ﬁfsgn{# urgg‘%géé %@é at%L arge At (fégt?%i/f)gglféggﬁ Oet%\?argﬁfﬂature, brain,
30liver, Ky HasrEIngmersstate fes IBAB hadostrdriimero rophinsthsigiéiymiybronehti® 3and skin in
order to praveERh siakiliz@idnkibitghe progression of, or treat age-related, tobacco-related, or
autoimmune di;gasesz%r conﬂéions relﬁti %to these organs by tar etinlg in the case of autoimmune
disease for exaniple, autoreactive + e Ssg}’ o) %fﬁ&iﬁﬁ%‘gﬁdoé%gﬁ' ﬂ"@ b erosis factor
receptor Z{TNITRP Y} phdvantanahcPdtiid retietive Tuitetis) BAr HS3 inker of thedrwvention, when
expresseghreeambin ﬁ%ﬁ'%&@ﬂ@%b@'ﬁi@&%@ﬁﬁ%%ﬁ%'&@9&9&?99&0&)(&8&%%%1&91%&@“des1 when

brought into contact with a target cell (e.g., a cancer cell), exerts cytotoxie or cytostatic effects on the
cell*For ExaifipfaBd ERSISIaFORMESHAEHILN Birad ik et IBACRRRIs srESIRdeAtion, can induce
events irkeotdrgst REINponibindirgngicthe itasget deh thatideags:towrlldenth-ithsaugh ok example,

apoptosi§m{g§)qr\%%i[%r_%;éeigﬁ§%%gﬁg% tﬁgt%gpﬁgm(elo\ﬁb%c totoxic BolMag tide Jloeigecg \%th an HSA linker of

! ¢ Sgilie s L WErS ..
the invention 10can interfere or inhibit normal ce r biological acilvmes, such as division,

metabolishi @FHdwit eabiisrhal Gertiatisiemgicaicarivtesslish asnistashsis.

control at an equimolar dose to B2B3-1, B2B3-1 and Herceptin promoted a reduction in thé size

30 of tumors formed by control BT-474-M3 breast cancer cells (Figure 254), whereas only B2B3-1
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For example, an [ISA linker of the invention joined to caspase 3 will bind a target cell (e.g., a cancer
cell) and undergoe endocytosis. Once internalized by the target cell, the caspase portion of the HSA

linker conjug@é SN r(lfbti'f}te the pro-apoptotic caspase cascade, ultimatel { jn.the apoptosis
of the target ce?. ‘ %h a preferred embodiment, an HSA linker of the invéé?gﬁ%c}ﬁu ggsg cytotoxic

polypeptide capable of killing a cancer cell. In another embodiment of the invention, the cytotoxic
polypeptide inhibits the growth or metastasis of a cancer cell. The cytotoxic polypeptide joined with an
TISA linker of the invention can also be used to kill or inhibit the 20growth of cells associated with,
necessary for, or beneficial to cancer growth, such as endothelial cells that form blood vessels that
perfuse S8 RIrHGREPHN) FrogipleAbsEisisRtthessadfikaebiftadhbe ROATda Ieate two or more
cytotoxiccpadypemtidesise aplamadalaterggsipcrease) the specificity, intensity, or duration of the
cytotoxic or cytgstatic effect gn a tar e_lll &o ., acancer elg. 25In another embodiment, the HSA
linker of the inv%ﬁﬁ(r)er? ?sgfg%é&o to t&%tggegﬁéa é%ilg’ s OSP?R}%?B it &ﬁéﬁtﬁ}é B9t
biologica¥srigsithvibaprevagehictidt iESapabie. ofmntivation iypofdleauagbdpapennyihe or drug). In

this embedimentdeXRosusR (8:44 i&ﬁ@ﬂ@%ﬁ%w&m%&mm%%&ﬁw&g apLiR,an gpzyme or drug
capable of 8il(eavmg the totoxmig;ly eptide, renders the cytotoxic polyﬁgp ide biologically-active
; gégﬂ

(e.g., cytBIBNIRESSF ByHs ) DR s S andieisaly-mHechne satiekie péyp&diide that can be
converteehtb @b iptogicdtiyastive fornBionusewithian HSBilinkepaliheidnvemtioprisamprocaspase (e.g.,

procaspmlglggl@ptﬁ% dWOQ(%%ggg;g@gZOPCT/U52009/040259 example, the procaspase 8 domain of
an HSA linker of the invention can be cleaved by TRAIL or FasL upon internalization by a target cell

(e.g., a cancer CEIyeONCERIasEw e pitnsgheaiigeictivie ehapusekdeimppromisteodpoptosis of the
target ceffilnenesmsadimentathe myeation: ihe eytatoxicoolypentidedoined 4o an HSA linker of
5the invention can include a fyll- th peptide, palypeptide, or protein, or biologically-active fragment
thereof (gei%wal e %lr(ﬁair%%bfr?g\?\gﬁ%o nﬁ@&%&%@o?ﬁ%C@P@ﬁf&‘t{éﬁlgaﬁ%ﬁe%&? tides,
polypeptidesy, OripbSiirs Rvitsseytindicatiog bytdktatit properiesactnitye Hitakad (e gtaibydmaking amino
acid substituiigiag, mutations, truncations, -or additions) to facilitate incorporation of the cytotoxic
sequence into an al%ent_of the invention. Desirable alterations include, for 10example, changes to the
amino acid seq%%ﬁcezﬁfﬁtafg@ﬁﬁa#@W&é]?ﬁ WSIReGBHe Ishyewtyr & Isséér%?r&‘?fléﬁpdﬂl%‘@et cell toxicity.
Thel invehtiondakse dEBAIFRS &nmudteidcacithanetecinel@ncediniha tytataxdie:pelypeptide as a fusion
protein v%i;gcgmg—@gjggg@r of the invention, optionally including binding moieities and polypeptide
connectors. The nucleic acid molecule can be incorporated into a vector (e.g., an 15expression
vector), such tHAF fipoh e SradsiBAvEPaiE RIR fihREH Ble IRy tismrsares intkamstaetat or
transducedniith thecvectoy ke ayjotoxicdoelypeptide s Atinken apdbinding.mmietiesif @resent, are

operablyt(gigggg Oge.géﬂfqbsle 4‘3‘39&9}{ gﬂ*&oiqggé ;%it?ﬂx]l%ﬁq togethgr). Examples of pgptide;, .
polypeptides, and profeins that'can be tised as a cyPo OXiC polypeptidc of the present invention include,

but&¥e not limitéerts SpoptodistindRicis pRABHS sueksdscyonhdaid® CYSEDDS20IN0239); caspases

(e.g., caspasc Bif@RQ1lR NQ13%).808 FARPASESIR R NQIRA) psoeagpases, granzymes (e.g.,
granzymes A abnd B (SEQ ID§ NO: 3%?);3{ or necrosis factor (TNE) and TNF receptor family members;
including TNE-alpHa TTREY8EEHY RIG'20)F N b #%E PEEHAP KOWE) and Fasligand;
Fas-associated death domain-like IL-111 converting enzyme (FLICE); TRAIL/APO2L (SEQ 1D NO:45)

and TWEAK/APO3L (see, g1 bSr BHRSERRPHEGHONRR RylicatiRn g 2005/0187177, herein
incqrporated bé reference); pro-apoptotic members of the Bel- 2 family, including Bax (SEQ ID NO:46),

Bid’Bik, Bad (SESIISNO 25V i85 M rie ki sbemind HE s lipsiah Mppiheatios pupiidagon No.
2004/0224389; heieiminadmpaeate dyeferengelisaseulanaroposisindusing proteinst,and 2 (VAPL
and VAP2; y Biochy 3iophys. Res..Commun. 278:197-204 (2000)), bierisin (SEQ ID
NO:44; ﬁ%ﬁ%r%&g qéztg é?l& ﬁé%h%er%r‘[i%‘{t%'b%%&%soaé’-ﬁ ggjféf%i‘é &Bﬁgﬁl?%&gg %éﬁ%’fiﬁg%‘é?ﬁ%“protein (SEQ ID
NO:43; Atrofalrasrlkacstand iature 85p98307 (2 0dT))istectdiprapmcee palypedtide (desye)g., U.S.
Patent 611 93¢26%chereininaaiperatRetymutated HSA finker that has two defined amino acid

30 substitutions (i.c., the “C348” and “N503(Q) substitutions, as set [orth in SEQ ID NO:1). In another

aspect, the invention provides an HSA linker bonded to one or more binding moieties (e.g.,
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WO 2009/126920PCT/US2009/040259 reference); apoptin and apoptin-associated proteins such as
AAP-1 (see, e.g., European Patent Application Publication No. EP 1083224, herein incorporated by

reference); ?mﬁ[ﬂ&}?gﬁﬂic factors such as endostatin and angiostatin; ar%gg@gg@ﬁgﬂﬁ%?is-inducing
u . Patent App

proteins, including those described in the following International and U.S lication
Publications, each herein incorporated by 5reference: U.S. 2003/0054994, U.S. 2003/0086919, U.S.
2007/0031423, WO 2004/078112, WO 2007/012430, and WO 2006/0125001 (intracellular domain of
delta 1 and jagged 1). Wild-type RSA Linker Conjugates The present invention also encompasses a
naturally-occurring wild-type EISA linker, the 10amino acid and nucleotide sequences of which are

provideddH B3 BoND S 3ragerats resppictiienydin ahemhmatisplot bindingogiagndstimentitherapeutic
agents ofjpechivantionmimatkempodinents afhe dnwention, Wiizing anddsA linkenwith.tlhg amino acid
sequence, ilstggl {Jré SE(% ID N(?:B, folrrtlg or moregf%&éoeé)ti(de connegtoriﬁgas described above, are
covalently attached to e Bmind AhdrSFEEBOKS terminl SF T RISRURMSP, B 8 %mino acid residue
within thémyspelinkiettebuents coolGfacilitatesttinjugationesfcone tibaiore hifidingvmaietiesr
TrUn§at'Qi'ih%nosﬁI@l&@%@%@a&&ﬂbﬁﬁ%@%ﬁéﬁrﬁ&QlHQx@E%xH?@Jlti'&f&f{gE%kﬂ%‘zﬂ%ﬂntﬁ%ﬁ%& wild-type

lISA polypeptide, which can be combined with one or more polypeptide connectors or binding
moieties “PHASM S pE 1 SNNsAIVSE e Mekinguieaths HS 4 linkprigndy ogtionadly coatiBednore amino
acids of thighfullelengthewhastypeuEtaA armipatacidseguergeifisas SEQIDNRB)saE heconjoined to

any of thg;hinding moieties or diagnostic or therapeytic agents described herein. Truncations can
occur at one or both ends of the EISA ﬁmgr?]’o?r%g}ﬁ%ﬁ’é@ § téoa’e‘f%rt%{r?rg TnterarTesic E%S Truncation
of more tHEH O AMIFGHeia tB%idud rreetynstsininsarc Exemplesropivigstypastisallinkers of the

25irmenti%dm&@@d&p@f]h@%mgaiiﬂsi&@mWQH%WﬂQm&Q{eHﬂ%ﬁ ﬁ]g}%{p%mig,eﬁ gg)p@,gg(prs or bi(nSdian
moieties, one or,more of domain | (SEQ.ID.NO:56; residues 1-197 of SEQ ID NO:3), domain Il (SE
ID No:521?°ra§§”id éélsa%%}é%dé% é‘%"§‘§§3‘*|B%&%‘)%gg?sdﬁ?ﬂ\gﬁ‘ﬁ‘l“@%@ 125 R E%d8Eidues 381- 585 of
SEQ ID Nedsynstaeemtihationstieeréofiogigldemiaingdnand. ¢, taridgtalandiidmaicel HgeSeruih clearance

rates of a.coRikgate.AfiNS VRN fe::. RiRpesficdiBAdtug.crA0kadiniRoiPRescoNIgining agent),
can be O\;\)V/tl ized b}/ tes%mlgéonjugates containing a truncated wild- type HSA linker, as describe

above. J558715%69 TLUIESBOAIES YO8 ISR iRt MudNiEaeBaYS  The
inveltiondurthes prowides. Sitenspacificlehemigalimodificdtion fanmioaaaie residues inthedrISA linker
polypentid. Jhe cpirrctypifed tritian: oitcluie o biSe.diselans seilai amine aqid,asidues on the
external face of the protein. Chemically-reactive amino adid residues e.g., gcystelnef can be
substitut8¥tdriHBgacstiracEEssE e aPRsHIGas to allow site-specific conjugation of a diagnostic or
therapeutic agent. The invention also provides for the addition or removal of asparagine, serine, or

thrgonin%r uitg}é%?ifr%ryn erl;!’%?‘ d}bm'(”% BJ e Iiigl(ersequence to alter glycosylation of thesg amino acid
residues. é%)s/cosy ation s?tnes added®s gn ‘ﬁé&ﬁn‘ker are preferably surface-exposed, as discussed
10hétein. Glycdsylttsgthiendaroie dratevanbictienirtrocucedito adHSAtinkertcani e directly
conjugatgd i diagnastie (eerAReHiaI Ok GHRIPIe; 88N Sce set forth in SEQ ID NO:3. The cysteine
residue at position 34 (i.e., C34) can be mutated to any amino acid residue other than cysteine (e.g.,
serine, threonine, or alanine). Likewise, the asparagine residue at position 503 (i.e., N503) can be
mutated to any amino acid residuc other than asparagine (e.g., glutamine, serine, histidine, or
25  alanine). In one embodiment, the HSA linker of the invention has the the amino acid and
corresponding nuclcotide sequence set forth in SEQ 1D NOS:1 and 2, respectively. This mutated
HSA linker of the iavention contains two amino acid substitutions {i.e., serine for cysteine at amino
acid residue 34 (“C34S”) and glutamine for asparagine at amino acid residue 503 (“N503Q")). The
HSA linker, when bonded fo one or mare binding moieties {e.g., antibodies, antibody fragments
30 (eg., single chain antibodies), or other targeting or biclogically active agents (e.g., receptors and

ligands)), confers several beneficial pharmacologic properties to those conjugates and to additional
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Cysteine (Thiol) Conjugation The invention features the substitution of surface-exposed amino acid
residues of the HSA 15linker polypeptide with cysteine residues to allow for chemical conjugation of
diagnostic, %%rg&g}i%gyzgr cytotoxic agents. Cysteine residues exposed op&&gﬁgﬁg&%@the HSA
linker polypeptide (when folded into its native tertiary structure) allow the specific conjugation of a
diagnostic, therapeutic, or cytotoxic agent to a thiol reactive group such as maleimide or haloacety!.
The nucleophilic reactivity of the thiol functionality of a cysteine residue to a maleimide group is
20about 1000 times higher compared to any other amino acid functionality in a protein, such as the
amino group of a lysine residue or the N-terminal amino group. Thiol specific functionality in iodoacetyl
and maldiftfeesiie SERTaPREY teutt Nethcanis ot psiBurhngdalis0 e toweeiceaction times are
required {@asaniang 49 telomRatdioactiveilabelingeAs B ragticalApRioash. AcagiepisRigsss London).

The amouynt of free.thiol in a protein estimated using the standard 25Ellman’s assay. In some
instanceé%ersgﬁﬁ%%hnoi?etﬁgsgfsﬁﬁ%ﬁéet[%%%g %‘vﬁ%oglrlgéfévé:ﬁ%@{?cm?gfﬂﬁ?ﬁ%ﬂdﬁ’lﬂ eEFESfEnol (Singh
et at, AnalBioedeaivity304:147:4561(2002)) s dequited 10 gentiiatertheibedr ivej freethiol.  Sites for
cysteine suRstitytioncan eidemifisd.hy @@b/@é%%f&éﬁ%@&fo%éég?slHb{aqﬁ&%sls!]% linker (e.g., the

a

identification of serine and threoninc residues as suitable for substitution are 30described in Example 1
below). PHECAPRIRGE A EEE SRy RaA bERgsAedbe SO e Stbie Lrdawe 62 ytand SAtétoms) that
can be cantactéayby! d:solatiymoleguler € rysvaten dharogetidiec spaca0fe WQ human).
2009/128820F T/ URZRBURA0FS0 walerds soereimaled a5 sphers, Wil . angstrom radus

Software for calculating the surface access of each amino aci a protein is freely available or

licensabR E60B RATHBRC it CePactyREbT GRSt Ap M tiserdhs Wisierengioplarsthms to
calqulate:thersudircR accessibility, atarch B N BGidof a:protainsith kpavwn Xk ay crystatipgraphy
derived coprdinates ("The CCP4 5Suite: Programs fqr Proteip Crystallography” Acta. Cryst.
0507605785 (1 UG, SR EE T AP BEE N R e SELLBLAEH rmay aleo be
assessedasirgdeifredisoiwaie DBopWienoShiss PDBViswerdopnibeded fromtecSpdss Institute of
Bioinformaficslhemsubstitition ohcysigingsalsydacssxpesed sites.a)lovwsfor canugation of the
reactive C%%temh_e to fa thiol reactive group linked to the diagnostic or therapeutic agent. 10
Glycosyl888h° "' if'addition, altered serum clearance rates can be achieved by engineering
glydésylation sitestiatetivedntSAslitilkenutmabrtain it odintdntsnidum HSAMnKemehithef lagantion is

glycosylated, Blyeosylation,of palypsptidssrisipisally.Sither Nﬂi@kﬁ%ﬁ@a‘%% Ninked refers to the

15attachment of a carbohydrate moiety to the side’chain of an asparagine resic é.rc'f‘ﬁgefripeptide
sequence$t et X ReHiccanbidjparaigineaihmddinel herert reprévsistsoadgraniho acid
except peplines atethedieeagnitionfsespesoesianenzy matic.attechgientset the sarbphygrate moiety to
the asparagine side in, Thus, the presence of either of these tripeptide sequences in a polypeptide
creates ae}_{pc')t_%?ﬁti%%ﬁy%acl)g/(ﬁ:{t?g?gi%\f Sﬁl?ﬁ’k%aﬂ bnﬁilcj%zs%?é'f%ﬁs r%f%?ég tF()I) (éqaﬁﬁgr(: Hraﬁgr?ﬁ of}Bne of the
20sttharsNiie igalattosamife yakiciosds drsgfode tddahyarbiddiind'acid) snobt comtrbnly serine
0; tf;reona?ﬁl_ﬁimggacﬁrﬁwggﬁf@mﬁq%@ﬁ@xaQ&%{ﬁ%mxﬁalhﬁpda@fﬁﬂis .Ot;akewrf]etqgi@?n or d;'etion
of glycosylation sites fo the nker is eniently accomplishe altering the amino aci
ceuenc B PAD 6 B P o B e EPN T DR SR b B RiRay
gcho*_sylatiﬁmsai@sye@d@ﬁeah@dihﬁhesmmga@dp.gn@J_&!@d}lh@ﬂh@@j@im‘dm@ ackﬂdﬁma).ZHqiﬁlﬂﬁsn, or
substitutigR of Ane,0LMeRe SRHNR LIIHEONINE TESIANES 12 fie RRaHaNca At he priginal F1SA linker (for

0-linked glycosylation sites). The resulting carbohydrate structures on HSA can also be used for
site?3pediitccdrjAgaRER 6t EStBtoRic HiifANASRGHURIO R arEy s statissaguitassttssetived above. 30
WO 2009/1i26 B2RREGHAUS 2009/646259

Polypeptide Connectors
To facilitate the conjugation of binding moieties, as defined herein, to the HSA linker of the
30 invention, short (e.g., 2-20 amino acids in Jength) polypeptide connectofs that ¢an be bonded (e.g,

covaiently (e.g., a peptidic bond), ionically, or hydrophobically bonded, or via a high-affinity
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HSA Linker Agents in Combination with Therapeutic Agents The invention further provides for the
administration of the HSA linker agents described herein with one or more of the therapeutic, cytotoxic,
or cytostati ribed herein. For example, a patient suffering fro % can be
administerec(ﬁr??:&? %\%‘mer containing ErbB2 5 and Erb133 scFvs (e.g.,%bz @%%ngﬁ%%
co-administered with, e.g., doxorubicin, cyclophosphamide, and paclitaxel, a common
chemotherapeutic regimen for the treatment of breast cancer. Additional biological and chemical
agents useful for the treatment of cancer are listed in Appendix C. HSA Linker Agents in Combination
with Radiotherapy or Surgery 10The invention provides for the administration of an NSA linker agent of
the inverRiSH Brivey! Eﬁﬁgtﬂgrr@ﬁ’ta\‘ﬁﬁﬂ?, Grefolietingtadibiheiapy onsurgerybPor exeinipieira patient
suffering fiomiakerolifesativenichiaordgiolgls AiBRILGRRGE VGAR KCEIVE: AthimAqinkes agent, alone or in
combinatciigg] ;{‘@tﬁ ig)éher thegapgut}c, cytotcixic, ar, cgtotoxic agents_ as described herein concurrent with
targeted Yadiotherapy of Surgical InterveRtaRR(sly SR TBEcBM S or Masteftdnty) atthdssite of the
cancerous'15tidsuet. Radidthrapiesrsuitablecferidsis imngtmbinatiombuidhmiSAhkinkenagents of the
inversioniaglugde reshherapy AN RICCNARPSIANE FRJiRiNeiaRY TARGIT), Pharmaceutical

Compositions.Pharmaceutical compositions of the invention contain a therapeutically or diagnostically
20effectiVEe SN EBTRARRE A%fRe PEGAIGHE Jrhe T Asha SRR LI AL N8 mePEnst a binding
moiety (elyipantibadiescorantihochsiftagmentsydiagnosiiaagenh (& guadionycligeanshelating
agents). g AJNEIANEIILAISNL (80 CyIOIRNIE L IMMUAGMAGHIRION, AGSAS) BGERL, The sctive
ingredients, an HSA linker conjugate of the invention (prepared With one or more of A bin Ing moiety,
diagnostf Agehtinseikes fiseitic atfihtpesncse Aornuratad i arddlincanrariety wfctied godedivery

25systenas:oneonmes epRysialogicallsaceapiahlg exciRienHNCiernscamalsg be included in the
compositégnﬁ qug&%rtfotggulation. Suti)[téaf(ble formulat) ns Eor use in the present invention are found in
Remington's Pharmaceutical Seieneea ek BUBEHINGCOMpERY, BITRdeBHIE A% 7th ed. (1985).
For a brigfstéyiewtloh thethdadifben nugaddiveriysddeivangenSoience 2495271633 (1990). 30The
pharmaceutical compositions are intended for parenteral, intranasal, topical, oral, or local
administration, such as by a transdermal means, for prophylactic and/or therapeutic treatment. WO
2009/12&%£@(f‘70@ 866259 Commonly, the pharmaceutical compositions are administered
paréfterally (e.GhebiSintiavendus; inteariousetlal,norysithioutan eaustinjectian)ycaichy:erat ingestion, or by
topical applicatign;, Thu ' ion provi sitions for parenteral adminjstration that include
o HA o o e BB oL i o thaPipeuti
agent coRfifidatdd stherAsPersdeiieshearpisaeents am decepstatsibreenmibinastbferably an aqueous
carrier, esgampaienbitekeduaies: sadine ABSIandiibe: (ke JRe.Compositions Ay SRt
pharmaceutically acceptable.auxiliary. substances as required to.approximate physiological conditions,
such as mya%(%l% irr?és%gn '%’ﬁ*?eari%%sg{ﬁtgﬁ{fgéft\écr?fgﬁygét ?8%%?%“@‘"‘%‘&;@65)5? W%Eﬂ'haé %ﬁerﬁ’sfo étergents and
the Hke. THecinvEation aasvhslevierds(esnmpobiiond)for oraddekilienyisnhichgmayrcoptainitegt,ingredients
such as J1@:hipdaesRefillars-fordhe Jormuiationof adabletih sepsuie. enddhe ke sEygthermore, this
inventior}.gﬁovjd S %omF(ilsitjons for local administration, which may contain inert ingredients such as
solvents OF SMUISTIATE t5t tHE Yo MR T4 LRSS M TIh TR BH: Aahavti WediSA Tnpkragsing
compositiongar ayokengtenificed by cbndetinriztisten dhton dechniqueshor maycbatstenile filtered. The
resulting AgLEHLS SALHORS LB RACKRILIRIHRE: 45 IO YRRNEET  (hE A 2lvophilized
preparation being. combined with a sterile aqueous carrier prior to administration.”The pﬁ of the
preggrati"Hngﬁ; AR be between 3 and 11, more preferably between 5 and 9 or between 6 and 8,
and most preferablybetineen TiandBnsughvas ey ibltberesuling sompositiansimsalid form may
be pack A tinle single dose units, each containing, a fix unt of an HSA linker conjugate
(prepare%dg\‘s/evc?t#gr?g%% "n%lrggo ‘3 E?ﬁ&%nnf’ éﬁglécr?o‘s,tlc?,r an éefﬁf}éerz%&rﬁgkgb{éa&)g‘iﬁﬁ?Pg%gﬁéied package
of tabletdcebridissues gy exablipled Tbccsheppanion Ittt forh adhealdolirbasaekaged.in a container
for a flexileipmarditynseahiasing sauepsaRliedibe designsdlaraianically applicapla;gream or

ointment.. . The co sitions coptaining an effective amount of an LISA linker conjugate (prepared
i R AR ST A /G o B P Lt o B BT TSP e

with one or more of a
25(e.g., thhoenad) fofiprepiyladtic antiorthetapsutichteeatmentst i prophytacticapplications,
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compositions of the invention containing an HSA linker conjugate (prepared with one or more of a
binding, diagnostic, and/or therapeutic agent) are administered to a patient susceptible to or otherwise
at risk of deyelopi isease or condition (e.g., a cancer, autoimmune dj rdiovascular
disease). Sl\ff gﬁ@r?i%%ﬁt is defined to be a "prophylactically effective dgis)%esgﬁ%t?%%’g 2l(%sge, the
precise amounts again depend on the patient's state of health, but generally range from about 0.5 mg
to about 400 mg of an EISA linker conjugate (prepared with one or more of a binding, WO
2009/126920PCT/US2009/040259 diagnostic, and/or therapeutic agent) per dose (e.g., 10 mg, 50 mg,
100 mg, 200 mg, 300 mg, or 400 mg per dose) and from about 0.1 jig to about 300 mg of one or more
immunorABAURABETSH G aHIY pish a6 8é-ba Yo w0FiBe R0 gigusOier) Ore Mitpra0/mehseysagondo mg, or 200
mg per dgaep@ dess. of anRigidikencontgaie-(RieparethwithapaLrdnens LfaRingings diagnostic,

and/or th eutic agen n be administer ophylactically to a patient one or more times per
hour, daf%g%}%cr’ncgn%ﬁ%?@%ﬁ (€3 efméﬁgaglfge ?iﬁ?xﬁ’;}%}olaf%aﬁ?é@‘bee@h WS dweek,
month, ofoy@ar. aditseevaBiramoniingeemitect osdiper webkdifade IS A linkerchnjugatecfprepared with
one gr maggiat 3hinding.Aiagnastc.aadientherapauic agepiisadministered.Lntheraneytic

applicatigns, a dose of an HSA linker conjugate (prepared with one or more of 10a binding, diagnostic,
and/or thErdfEl c?rgﬁ"eth?)sf&’%wméf’e?é‘ﬁ?% Ergmhitsl @ gITSemnTaR Peft éAy Qifkedigeom a
disease droodifitn. (E.desiectahe®is Altdimmung diseaskdesardigvaseitdar gisease)inan amount
sufficient{g cie orAkIRastParfially.Aresha.aleviaie ong or more of the symptoms of the disease or
condition and its complications. An amount adequate to accomphéﬁthls’ purpose Is defined as a
"therapetigéishyieffeathe Wede M xhiblirtsareetive for this use may depend on the 15severity of the
disease or condition and general state of the patient, but generally range from about 0.5 mg to about
400 mg n EISA linker cqnjugate (prepared with one or more of a binding, diagnostic, and/or
therapel?glc‘:%g}':gf'?ffijé}f1 %ﬁ%‘?gﬁﬁo mg, 50 mg, 100 mg, 200 mg, 300 mg, or 400 mg per dose). A
dose of an FISAHKREAdokjugathe (preptiredavithoheromaotesof @iindintdiadunastios andikoe
therapeugipagenidicas Re-ardminisiered thersperticallyiq R Ratentare, or Mare 2imes Rer hour, day,
week, ml%r%i‘h,_orlyear %:'. ., 2,4,5,6,7,809,10, 11, or 12 times per hqur, day week, month, or year).
More coifiomy &ETRGE a3k B@r’\ﬁfé’éﬁ%”o?rﬁ%y F@Wtﬁﬁw&ﬂegﬁﬂﬁé%f@@FéHﬁFéH%iﬁ?fﬁﬁ*ée(ﬂ“ﬁore of a
bindihg, diagfiodtic]iapdfdrethiSrapekiticagent) is administérdckue, orlorgeverat simhoginoenmts, the patient
may recei inkan j repar ith one e of & binding, diagnostic, and/or
therapel?t!i@i(/:g?ab%g%gllt];di§ rcﬁé] %2%%%@%%%%0 0%59 ?o%qﬁéﬁ%tﬂ% "rﬁ gegl%ee?%éqééogﬁé%rhﬁé%r‘é%’ls?ﬁ%s per week
(e.g., 2, 30Ad5r giag biehrafliaiy persisBIoic rERtaBIp RS RS Py RicABGuE 300iMY Péidose one or
more timésgperweaekeancHsvennnoke preferaiynabaudmg de-ah o200 pe Ry Base ereer more
times per week. The.patient may also receive a,biweekly dose of an PISA linker conjugate (prepared
with one%?(%] re 0 %ég%?ﬁﬁﬁlegiea%/g%ﬁ%as? ,Oarr?' f?)l}e'[{ é%ﬁg%%% eadgent) in the range of about 50 mg to
abotft 800 mg &11% PREIHKIYIEERE B iarel SR nker ditiveBbinddintion; shaimydindingy diagnostic, and/or
therapeutigragentconb gateddnereioy i 4 ane8iaf @ORLRD ML S:3hoUL.1,200,M8. WO
2009/12%92CPPC¥ u182r$09/84%239 ﬁg oi P%r embodiments, an HSA linker cor&l%;ate (prepared with
one or more OF & BiRdiRG ARG REs e hha/or &k aPE Ghi & SR nTa BE B iR EVetrie Sepdtient in a
typical dosdgsytmge oftalitin Oikengpervedokitozdbpu400widgypevaek)iapowicdid fagipar week to
about 300, g RELWEAARAYLS, MR BERMERKHO SPBILA %g]&;@?(evge%h’39990%}9159%%6f week to

about 100 mg per week, 5 about 20 mg per week to abou mg per week, about 100 mg per week to
abdut 308 Fig PE Rdle BAHEO1 O6RETRF HEEI TS ABEUR 200! vy Ber Werkh MRS A linker
conjugatef(jpiepatedwith mne diffnrene pitapbinadi g, disgnestienandior therapeuticl agant)gnay be
administ in the range. t 0.5 mg.every,other day to.apout 100 mg every other. day, preferably
about 5 ﬁ%gérv%'r%}&%@ é@ét%%%&éﬂthfgor?ﬁgg%e rtf/) gitogrm a%}? E%S%ett ?3? eé]gl?ﬂg out 1l Pr?g every other
day to athSti by Bverjinkersaierasly, anacshrs s riorinsrsididbypoegsevaipdrberitigto about 40
mg every:ntags dayomRdiSh inkersraiugaiadprepaad yithang lorieeta hingding, diagnostic,
and/or ther%ﬂﬁzuttic aggng.rpa% ?Iso b%. agl.n}ionistefred in the ra grf of about 0.5 mg three times per week
to about T60 Ty thredtimes Par feck proraraRy RBEUE S T LS tiiuess: wedklto about 75 mg
three timesnpetiwek ote prefetalphiafoutsd O hg tryeestimed” piepavidek tbrdbdat &0jmgithree times
per week, and even 15more preferably about 20 mg three times per week to about 40 mg three times
per week. In non-limiting embodiments of the methods of the present invention,-an FISA linker
conjugate (prepared with one or more of a binding, diagnostic, and/or therapeutic agent) is
administered to a mammal (e.g., a human) continuously for |, 2, 3, or 4 hours; |, 2, 3, or 4 times a day;
every other day or every third, fourth, fifth, or sixth day; 1, 2, 3, 4, 5, 6, 7, 8, 9, or 10 times a



20week; biweekly; 1, 2, 3, 4,5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25,
26, 27, 28, 29, or 30 times a month; bimonthly; 1, 2, 3, 4, 5, 6, 7, 8, 9, or 10 times every six months; I,
2,3,4,5,6.8 @y/ﬁ%ﬁ;l’ 12, 13, 14, 15, 16, 17, 18, 19, or 20 times ay?zarTj %QMH%&" An 1-1SA
linker conjuga?e 'zprepared with one or more of a binding, diagnostic, and/or therapeutic agent) may be
administered at different frequencies during a therapeutic regime. In additional 25embodiments, an
HSA linker conjugate (prepared with one or more of a binding, diagnostic, and/or therapeutic agent)
may be administered to a patient at the same frequency or at a different frequency. The amount of
one or more diagnostic or therapeutic agents and an I-ISA linker, or any agent conjugated thereto,
required ¥ 4iRievE the dedifedatieisdoing amliatiopBrdisdives NMBRICEPIEs I $ieh as the specific
diagnostimos/ thesapeutisagenishenosasitbecmadeniadipiaistieationoand3Qcknigakcondition of the

recipient, A skilled artisan will be able ta determine the appropriate dosages. WO
2009/126‘@05%5&%?‘/%‘3%ﬁéﬂ@%’i&eﬁé@%’r olﬁqé‘“ iy i&%rh%%ﬁ‘gié?‘%ﬁ%?&ﬁ iCHGERECERE%N 11SA linker,
or any agesitt edHjagamtiehereto, to achieve the desired results. Single or multiple administrations

of the ComposItaps,camBYRAGANF ISV AIIQUILETAN FIFAINKET FARYERIE (DGR with One o

more of a pinding, djagnostic, and/or therapeutic agent) 5can be carried out with dose levels and
pattern b‘@%‘ﬂlé@?e%igauw Thel e ARy R St ophis B shtbsdnidishumspgersdele can be
determimadyan;ui‘iddﬁastedt@md!ﬁ“%he@afmepitgmﬁﬁaeid}iﬁeasmﬁrz@@mﬂitiﬂrgdﬂ;a mammakie.g., a
human), é@lg&ﬁha@%(u@?eﬁfﬁé‘ﬁ‘?f%rtgf %ﬂg&tutpnexg %%E}&?t\%fot[)eﬁacfmeng%ngo [‘da!prg Itp z} h(? “nr]r%thOdS .
commonly practiced by clinicians or those described herein. An HSA Tinker conjugate (%repared with
one or noPeBroRTSiFin g camiessHE AdifiverbyOtiseraipe irieningbt)ear ide cadnsiistéAsderd a mammalian
subject, sueh@scandianpsyslipaatyen e RbTatRTowishany, phamaceuticaly.acceniablgsgarrier or
salt known in.the art, Pharmaceutically acceptable salts may include non-toxic acid addition salts or
metal co%ﬁ%% i Ga?)g gé%%n @cgsl%(d R & IS %@@uﬁ?&f?ﬁlﬁﬁﬁé}.tﬁéﬁ%l%e& &¥id addition
salts inckige Py aeiel el orsgelsak . actiositadtiot pamdicinaleionsititimdijasconbios $ugcinic,
benzoic, paimiigasuhere saalinyielotagatis. rpethanesylfonic, taivenssulfonic, of frfluproacetic acids

or the like; polymeric acids such ﬁs tannic ac_id3 carboxymethyl cellulose, or the like; and inorganic
acids sufh"a8 g}d?&%ﬁ%ﬁ%‘l&]&fﬂ? DErBRIEC A d M Mik& acid phosphoric acid, or the like. Metal
conh@lexes inclﬁ@@izmpicdm mmmh@dik@h(acsﬂeiaemWy@ha&@wﬁt&l&ym@maﬂ&lﬁmrrier is
prvsiologieghalne. plberphyanIadiealivacreRiabie Galist: ANLICKIBTRIAIN0: @J{?e;'ﬂg wn o one

skilled in the art and 20described, for example, im Remington's Pharmaceutical Sciences, (18th
edition), B8 X etERMERoLUEII Rikek P Eb iSHIAY DHMpaNIEisHRIPAIBRgHBSIand Therapeutic
Applications-AThaid SAdinkereanjigaies at theatioventidmasdeseribedierain, sapheavsed for
diagnostjc.25and therapeutic applications in a hu -including, for example, th ?ia nosis or
treatmenatn(i)lzf)%%rgﬁfemr]gi%\?eycﬁrg ggﬁé’%@%.fa er{ﬁet}:lesr’s&,[%ﬁ?% a8 ?ﬁ%lll%gh%n Ik‘: %%arﬁ(\:'e(ﬁcfg é'&%ﬁ‘ ‘,ﬁg?”ld renal
carider) Srdeatteiimmelae diseaidessiydugionmuttipiis seidrosimerheumatoid arthritis, and uveitis). The
following discussion of human proliferative and autoimmune diseases is meant to provide the skilled
practition r,\évigh a general understanding of how HSA linker conjugates of the invention can be
30app|ied"|lr11 8léﬁnostic and therapeutic applications and is not meant to limit the scope of the present
invention. WO/A2008dit26920 PG TiHYS 2008040259, Pyblifekatig® Distaiasc{Gancan:ihodiddbHSA linker

conjugal, b e AURUNORAD EHSEH L0 AIRINASE, iealh IRYS. A SlIpIOAIs prglferative diseases

such as, but not limited to, breast cancer, melanoma, clear cell sarcoma, renal caricer (e.g., renal cell
cartinori5¥ BraStaFERARAEDRING Ratieg ppadtceatied o Amacpswn caliegtoreins, or

epitopes present on the exterior or in the interior of target cells.

Many of the antibodies, or fragments thercof, described herein can undergo non-critical
amino-acid substitutions, additions or deletions in both the variable and constant regions without loss
of binding specificity or effector functions, or intolerable reduction of binding affinity (e.g., below

30 about 107 M). Usually, an antibody or antibody fragment ificorporating such alterations exhibits

substantial sequence identity to a reference antibody or antibody fragment from which it'is derived.
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5Binding moieties to be conjoined with an HSA linker of the invention for diagnostic or therapeutic
application in a patient suspected of having or suffering from a proliferative disease may be chosen
based on it%@giig¥9}92§ﬁscifically bind, agonize, activate, antagonize, or i%%h&ﬁ_@%@%gcules (e.g.,
cell surface receptors such as tyrosine kinase receptors) associated with a praoliferative disease.
Binding moieties that target, for example, insulin-like growth factor receptor (IGFR, e.g., IGFIR and
10IGF2R), fibroblast growth factor receptor (EGER), platelet-derived growth factor receptor (PDGER),
vascular endothelial growth factor receptor (VEGFR), tumor necrosis factor receptor (TNFR),
epidermal growth factor receptor (EGER, e.g., ErbB2 (TIER2ineu)), Fe receptor, c-kit receptor, or
mesenchyfiat epithefiar¢rpsish et erdeedtdiagnameeanlboskiseiithbas netatooytergriiwity factor
receptor {#iGRR)<paheconigned tonn HStnlinkerlithe invenienia.dagnese nrirgaka
15pro|ife[iatlveddi§ga0§g .Sﬁecifi%bigdingfff a cancer cell by an 1-1SA linker conrliugate can allow for
detection (&.9., an ARG ORE A P AR EE M ABANET IS S H e WS B St e stiErction (e.g.,
an HSA lirkePeuojoindd (08 Siiittokid dgeiatyofthie Bkl CandemdaiSpatifizapplitation of LISA
linkek, conjugates.of thednugntiqn.for the treatment of breast and renal cancer is described below. 20
Breast Cancer Common forms of breast cancer include invasive ductal carcinoma, a malignant
cancer in the bre¥stS4URKS ShsAEENRR ISP CARIAGIHE BrPaIfTaRAsaseBrafri Bhedist's
lobules. Semeitypes dfibireasticancarseelsaretkaowstakighly expressthighdevelsiefepidermal
growth f I S, especially ErbB2 (i.e.. HER2/ . Aberrant signaling or upregulated
activatiois% %FZ“SQ é(%%%g %%%81 bce%ea hn%/invlgg %'% qtlr'c"i%eﬁé iéa\tllé1 i g%ﬁ’é%?@ﬁgaé%’g%%é %}ﬁ{ %Cf?ﬁ]i aEV@é?I%Se rs,
including Br&&st 68 DURBORESId seligisprantsratontrseitister viebdlsfufictiorral BKGER pathways
canibe fqunshinrariee varieiyiehiseliddumersohenithelis) grigin andidatahaveninked tumer EGER
expressi%rb‘? ere>z<§lres iqg, ar_hd g Sre gul%ion o0 agvanced disease, metastatic phenotype, resistance
to chemotherapy . Bntf A oVerAlr Bobrar B rogifoSESEAR HEA RS 5P th & HH9eH S conjoined to one
or more biridirgprndietied. spedifivifor BntEGER (ENGY, AMEHrIBR fitrastusumald) canibellised with a
diagnostic 0 idgARIRCIANIR RSl a1, YQ 200°URROZORGT/HSAARNI040759 olonie. cytostatc, or

therapeutic agent, as described herein, to diagnose or treat breast cancer. Alternatively, a bispecific
ISA linkEFEBRDATE ¢ EomEistEBPIRGIHG At dtessperdne fer ey Pkl EshEdetich as

"B2B3-1 Sdesnribeth fuithex hiereimdoanteempigyed o diagriase: oF tRaticandets-Righbreast, kidney,
ovarian, anglu0g caNCersPARARSGIRad above, ap HaAnker copiygate of the invention yised to
treat breast cancer can be administered prior to (e.g., neogdjuvant chemo erapys, eoncurrent with, or
following!{elg. foant Gl abrestom Strerapyicradidie rapy oros arglesiontomntivacoun sxliniker conjugate
can also derseragminisiesedswith other compounds (e.g., antineoplastie agents, such as biological or
chemical therapeutics) useful for the treatment of breast cancer. For example, the antineoplastic
agents listed 10in Table I, including mitotic inhibitors (e.g., taxanes), topoisomerasc inhibitors,
alkylatindagents ideildifies, e.g., platinum-based agents), selective estrogen modulators (SERM),
aromatase inhilpifots amimaiaeliesi RO MArANIbIONER 4ROy aRBIRKYeINe ATIRIRYGR ) anti-VEGF

agents, anti-ErbB2 (HER2/neu) agents, and anti-ErbB3 agents, are known to be particularly useful for

the treateht BFEPERE BAHUES CAROHEXRitIF eBwTataiePSrHs fivsriBRean Be 4 mmALtEEY by a
15cliniciandirecaninmhartiorr witte 2ny jpefapbivnd, tfchedihi thoseshstattdl ppeadixedd,(kagwn or thought
to be bengficial égrcgggo{ggggpg{ﬂglosfu%g_@esgpq_%ﬂgﬁr. Table 1: Exemplary antineoplastic agents for

treatment of breast cancer in combination with HSA linker conjugates of the invention. WO
20097126920P E FHIED GO0 bl pekiR) CaH RbmEy  spersduing adrendrbeffeartinoma, are
particulaHyniesistalnido(teadidanalcragiolegicatiandschamical thewpiesnAs shahrthe application of

biologica) fheraneiics coniained, it an SA oker, e Iperign e s an Aliagtve option
for patients suffering from these _

as well as discreet amino acids surrounding one or more of the CDRs) are provided from a non-

human antibody, such as a mouse antibody. The constant region(s) of the antibody, may or may not

30 be present.
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cancers. For example, an HSA linker conjoined with binding moieties that agonize type 1 interferon or
interleukin 2 receptors can be used to treat a renal cancer. As a solid tumor, binding moieties that
target and inpjbit or vascularization (e.g., anti-vascular endothelial growth factor (VEGF) antibodies
such as be\%({;i;&l{j%g%g%gn also be used for therapeutic effect. 10 Autoimr%%jﬁg%{fg%é@ezgg An HSA
linker conjugate of the invention can be used to diagnose, treat, prevent, or stabilize autoimmune
diseases and disorders in e.g., a human patient, such as, e.g., multiple sclerosis (MS),
insulin-dependent diabetes mellitus (IDDM), rheumatoid arthritis (RA), uveitis, Sjogren's syndrome,
15Grave's disease, psoriasis, and myasthenia gravis. Autoimmune diseases and disorders are caused
by self-reactive ‘dlefibsitsiddthé insmiune system(BRy iTocelisnBi cetish andiseli-feactvelkantibodies). As
such, bingling meieties datinbiRitoRIek RBIRIONIZR;PEESRIBLS (Byg 5 ANUHYRRDRCHS.OF

antithymgcgeggl_ bu ins;gasil iximab, daclizumab, or muromonab-CD3 monoclonal antibodies) self-
WO 20097128 %%ﬁéﬂrﬁf@ 56BIGAA S5 e SHvETIN A NS h SRS Jies ek Bertaiigined with an -
EISA linkée 6fitRe drigentidn ToistherdpeutibwseaBingihg:meaiatiesitbatthmationas inflammatory
sionafing.jnibiets A amdedined ereln. aanhe sanielec o an Al alins dversion for the
treatment of autoimmunity. In addition, binding moieties that inhibit or antagonize in egn%‘?’unctlon
(e.g., an AtEBHINaNEGIRI SRR SthetimedPm ity bish Birfelbrates diatedisEadentogrédsion.  In
other embaglimenis ofthe-yeniomsthe bindingmeigtiyns 5ol iet N Hesspialivseh as etanercept
or Ienercseé)tﬁeagcgntliﬁeogx gai}g%%tteb% %gg%inusglg ro-igfl%]mmatorx cytfokitnq r a pro- inflammatory cell
surface S|g%al?ng ‘molecule. Such as adalimumab, certofiuinan. infixamasC goIAfUIRAR! and rituxan; a
dominantitdgdipsecprecinfiaspirateryoytokindhvardanttibodlsas XENP B4Sar GXRREOTMABOS5, anakinra,
and varianis diselossdedn teS <Ratentiapplication. PublicalianNes- 20039166559 aog;20090265962; an
inhibitor o t}}e signaling pathvsﬁvlaﬁ\ﬁ dqwnstream of pro-inflammatory cytokine or’pro-inflammatory cell
surface s(féna’fff{ gheEe8itH A5 096, 5- amino-2-carbonylthiopene derivatives (as described
in W020040893$283b AR RNV MBIRB@@6cBSy{ identified by alignments of the amino acid scquences

-5-tert-b -2-n- o - -3-y1):3:]4- inc4-vl-ethaxyl-naphtalen-1-yl] -urea,
e L g GG e et L e S o e
Pharmadsitieaty sresmbv i sesndd sbyheswdrs te e bl Renvelre 67 cactd-(4-fluorophenyl)-1-
(3-ptsenylpropyletidde py pidinyih) trinionicazohgngh)-dHn o0k S G046 358202490, SB203580,

(4-(4-fluogophenyl)-2-(4; Isulfinyl -9 (4-pyridyl) 1H-imi ,5B239063, trans-144-
hydroxch é'lgoh%‘g/ ’-4?(%%31%};&& ﬁgﬁg@&%ﬁ%@%ﬁﬁ%ﬁ%@ 535%2}%’30%%, SD-282, 20
SKI-86002 HAKI71.828/30700:2 Hh BT Un6e7d5:48p candntibitdr daTNESaiitacopvering &lozyme (TACE),

such as Bﬁﬁz@@mﬁﬁ@b@@a%ﬁ;@ﬁ&@@@s/M@MQWE}J&@&%@-&%M&QH‘?d?ii?ﬁéiﬁ‘é% fpigxomates,
CH4474,ﬁI}Z)nI?}g%%§, lgPdl—l-O_675il%7 %M6OOI, GW33335 R 32-7315, TAPI-1, TAPI-2, and TMI 005); or an
anti-idiotypic élgenr,i Such agm '|§0 i"é??éﬁ“éﬁu%%é’[e“é, U@é@ﬁi&ﬁﬁﬁi%w@@UENT(r), La Jolla
Phat¥naceuticals). 25In other embodiments, the binding moiety is an interferon, as described herein.
Binding mgigtigs: that Gar.he conjoined to an IISA linker of the invention include, e.g., interferon-beta
(REBTF(r) OFN-[3-1a), AVONEX(r) (TEN- fl-la), and BETASERON(r) (IFN-13-1b)), interferon-t
(TAUFERONTNC FtERETD AaTHiE (& o mmpRenioith (remteren)i sNrRoNAER puHEa-2b),
REBETR@R(r) {TE M ear@in), ARAERON NI Wrll-ara@h PG INT RO MR Nna2osrvalently
30conju ' QM lvethylene glycol), INFERGENO (a non-naturally occurring type |
WO 200%%%2%%\‘52@% %uag%%%%%%b ?rﬁytegrr;‘é‘rgh%vﬁ?t 6%55754%?3‘6 ’o‘é;g%ai’l:|\lilg"’§f‘Ii ‘”51}%?’ GAS SO
(pedylateBenti-Buldy e fh PRAETANINEINEED (TR Ligars cTHepieisermemieiition ferpiersprdiddas FISA
linker copjugates sihidinding:peictiesthaliantagrnize these maribllammatary melesyles or their
specific r%(t;ﬁggogs Aos trletﬂttaeug&irpglwit 2 SSé).eci ic a&pgﬁatj_on of IISA linker conjugates of the invention
for the diAGNOSS and HHaafment of MEBRG B S GRSt st usrshoRmmiidieedterolrgments

thereof, can be conjoined to the amino and/or carboxy termini of an HSA linker of the invention, or

to an amino acid residue within the HSA linker.
30 Exemplary receptors and ligands that can be joined to an HSA linker of the invention

include, but are not limited to, insulin-like growth factor 1 receptor (IGF1R), IGF2R, insulin-like
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Multiple sclerosis (MS) is a neurological disease characterized by in-eversible degeneration 100f the
nerves of the central nervous system (CNS). Although the underlying cause is unclear, the
neurodege jon i is the direct result of demyelination, or the strippi lin, a protein that
normally Iinne&érgtlggggﬁ%%yer and insulates the nerves. T cells play a key%ggf%%%% e?\%e opment of
MS. Inflamed MS lesions, but not normal white matter, can have infiltrating CD44 T cells that respond
to self antigens presented by MHC class II-linked molecules such as human HLA- 15DR2. The
infiltrating CD4 T cells (Tal cells) produce the pro-inflammatory cytokines IL-2, IFN-y, and TNF-a that
activate antigen-presenting cells (APCs) such as macrophages to produce additional pro-inflammatory
cytokine (@M fictar (IGE). 1essnemensl cpphaliahipapsitipadactartiverniPNoyrestngrodisoThesresult is
progressig-asinyelinationaineianalsheainscRading JQhunandisease. filsAninkewapnjugates can
be used o gid in thte iagnosis of MS. Dia n?sti_c_ NSA I(i)Rker Zchnju ates that include binding
moieties, as deined heréin: tﬁ%‘figﬁ%%iﬁ@éﬂ%) AFSE LD OISR O O VA SRS P HIEA linker
conjugatechpirriheicell pletivettion vahgkersh(Bgor CDH%: DI ABR; &nid@ R65)Yh An imbalance of
one gr meyg,efihess, RER:NTATIBAIAN A iNmHG cellActivatommediatats Jelatiyg,fo other factors or

cells may he using measured by an NSA linker conjugate conjoined with a diagnostic agent (e.g., a
radioisot8e Bt AHSFS oM ™8 AR IS IR EHHTGRNE b thRhUEhfadA B®IRsed to treat a
person afTiek-of, devefhpingeoecpitednglikonMS onterpraventpameliRratesahauethe symptoms of
the dise re: e, binding. majeties, as defined herein, that specifically target and antagonize
a4 integ%%ggzg’, ﬁg%%g%pr%b q%%ag]é% }%glglm aléfr:n%tclﬁlznd M gbn)g,oél Besg,P quggé%ﬁ%f%b%rgg osine-l-phosphate
receptor £ (S PRHuRyalkiFeisate risekptne Teikopyrsipandtidd ArltigeR4 (DEA-ER1EDID@.g.,
efal%leJmﬁhr)zﬁ@b,&@ﬁ?@d@@c@g@b&c@%@@@ﬁ ﬂ&%@@@l%%«:%%%%@ﬁ: can *fJe
useful when conjoi n l- nker of the invention for therapeutic use in a patient suffering from
VS, WO SO SRS O RGNS S IR RTHG HIGHS thaf AN e |
interfero tﬁ%ﬂééiga{lﬁitéimﬁ Milphiatandpaetal) ordivat aligago (iR thpe iCdteliferanceseptors (e.g.,
IFNaR1) capreise bescenieiner inAnNSAlinkes ptthe iRvsaion oL giangutis peRication.

5Rheumatoid arthritis Rheumatoid arthritis (RA) is a chronic, inflammatory autoimmune disorder
that causES R IAMAARI RGeS Littaratd 1€ e sehsiyiERBliFg IR pairfeh! ifdikrATRatory condition,
whi¢h careleathdo substantial kbss of mebiitdiredapainiandigint destituctios’, RAIS A systemic
disease, 0f fecti -arti 1 throughout t including the skin, blood vessels,
heart, Iu%éﬂ%ggﬁfrﬁﬁi&%ﬁg%ﬂﬁ%ﬁé %%Lﬁfg%?ﬁar%%{?ﬁeﬂigﬁ qué%@rfy%%@%eas ?ﬂ@rcease in cellular
expressiSBPHE MUAIRETHR ) ditStar amsmninke bidrgirgHictrsyelifentotsoheresfboth of these cell
surface molecuteseataLseflkianthendagnesisafliRMAAnd M dinkemooniugate: of theiRvantion can be
used to t{]%antrarpe&s&ré %te[lislésoJegg}g%li?Pinxg 1§0£f s_utfferitnsg g.om RA %)Oé)r?yent, ameliorate, or cure the
symptoms of the disease. For example. Binding Moieties a5 deREa HE R4 specifically target and
antagonize TNF-a (e.g., etanereept, infliximab, and adalimumab), IL-I (e.g., anakinra), or CTLA-4 (e.g.,
abatacept), Bipding pagieties that specifically target and deplete B cells (e.g., an anti-CD20 antibody,
such as rituximﬁgéé néilsfo be conjoined to the NSA linker described herein to treat or prevent RA. 20
Uveitis UVEi %/é IRCSIRY oLt RRn SRAMARIBH 5 TR iciee e 5T Hid e e Bl fay refer to
any inflapatiatdyyrproces scirvpalyingl thedhtendreebtipbeyea bheaitiscmayite @utdiroupefiidiopathic in
origin 25A i IRker sanikoAie ahibeIvalen can e 4PRd IR eRLa BRIRORAL A0l developing of
suffering from autoimmune uveitis to prevent, ameliorate, or cure the symptgar%s ofttﬁe disease. For
exafmple? diH sl itidianf eecgbeR drasn APE NEBICAE BRSNS R DU Es T4 préinding
biologicattytattivé: ftagedentsithereof, can be conjoined to an HSA linker of the invention to reduce or

eliminate inﬂam}r}[ﬂealqgﬁ %gEngz},%ec%e 'ittcpr %‘H&%&QP)P&%}O@@'Q{% %H]%Ei o\r/r%igscbl%ggate by reacting the
free amino group of a threonine residue of the ITSA linker with an appropriate functional group of
the chelator, such as a carboxyl group or activated ester. For example, a conjugate may be formed
30 by incorparating the chelator ethylenediaminetetraacetic acid (EDTA), which is common in the art of

coordination chemistry, when functionalized with 4 carboxy! substituent on the ethylene chain.
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WO 2009/126920PCT/US2009/040259 Kits The invention provides kits that include a
pharmaceutical composition containing an lISA linker of the invention, and one or more of a binding
moiety (e.gy%r#)lggg%gzgr antibody fragments), a diagnostic agent (e.g., ﬁd}@g&ﬂ&g&ghelaﬂng
agents), and a therapeutic agent (e.g., cytotoxic or 5immunomodulatory agents) with réagents that can
be used to conjugate them to the HSA linker, if necessary, and including a
pharmaceutically-acceptable carrier, in a therapeutically effective amount for treating a disease or
condition (e.g., a cancer, autoimmune disease, or cardiovascular disease).. The kits include
instructions to allow a practitioner (e.g., a physician, nurse, or patient) to administer the composition
containedttiéeainofliOIpraréeabiyiviiie s ivehude mpoltiplénpiiokages Glithesingtecilosaphafitaceutical
compositipn(s) Gontaining e effective.amerint ofan s linkereldhg invention, or.any binding (e.g.,

antibodies or alntideOy fragments r(e.%., scFv)), diagnostic (e.g., radionuclide or chelating agents),
and/or thaPAREHTE (7S SRBIORR B7 S HUNERTSORAIDRPaeRMS) Bohjiigamitherest oS ptrstEny,
instrumentstion déticegenedsssarycfoivadinintstésingrihe phagmaceutical composition(s) 15may be
inclugled in the kjts;&0f;] it IS | tion may provide. q r more pre-filled syringes
containing an ef_feétive %égﬁ?w%%%%r% E%ﬁﬂ{%@é%%ﬁ@.#?g}ﬁ%ﬁeéﬁ’ éerﬁlgiﬁ/)é%l?ﬁ%? i %iﬁ%]s |ca,¥and/or
therapeutt® &8 EomIGRe herbe icarbrer rearsematkigsmby e inchidd ddditonaicomponents
such as instilsations: orsadnniisiaiomsehrdules fesa.patignt suferRgiftema disease pugondition
(e.g., a cancer, aytoimmune disease, . or cardi ular disease) ta use the 20pharmaceutical
composition(s 1%%%&%% ﬁ@%ﬂ?&“ﬁ%ﬁ%&%ﬁ* t?{gpfl%(eilﬁlggrn?%‘ﬂuﬁg/ B?ﬁ oY i i et
therapeufidoag eattesrifoneted tivreins] resideapilltbelippindnt to iSosknskilled)intherarttiapvarious

modificatignsand-narations;gan.be,made:h the compositions, methods, and kits of the present
invention without e&par_tir%%from the spirit or scope of the invention. Thus, it is intended that the
v

d . A U
present inventioh Eoverthe MEAIFCATOHE S aHEa M IHEIST RFERNRERASHIHREENEA they come within

the scopecuitimerappendes claimslatid HieirieduivaltntayEXAMPILE S Jhefoliowing Lxarples are
providedsay Ay Al BluRiEaiR g ARt RV HIIALR TRGSS: alskilin fhe arg wil readily
recognize a variety of non-critical parameters that could be ch nged or modified 16 ylell essentially the

same or BRI MEH MM dseuanivssoop e T st onding 625508 pAthpradaMetivds'to identify
residueslinkthe diGAdinkeiitansite specifimconjugatiompt evioomis-al GYIPRIAlE diHgs Ty identify sites

for specific cpn'qga;[ioqu(}{ f:lrp% to ?Sﬁst&a ré/stal structure was studijed and surface exposed serine
3! . - " OF 1he : aclg. LIS
and threoni emlée3| Ues were identified: These ﬁcér}ﬁl(,gé%fl &Ur é%%%i%ﬁ%%eg B AL CHR then be
mutated $& eytaipe Bkdigiag i Tonudtion tontmidiabstihatdes diStelingensiridsSa thibdrspecific
conjugating;agantsuahpaHaaieimids. Milshredueionay Re. rﬁglalk?ijd%'ﬂ[t%(ﬂf%‘.gr&%@%m- The
number %‘ gguoqs %Pry@%aﬁes%?ﬁ%ontr%gsd b]y the numbgg}of surface exposed cysteine residues
introduced T8 HSA” Sering afd thteoRme 8 SHILERY S TR RO Yot YR Sih &S utation as
theysharesithe phosestidicparadiddrtitiiWithnbystdire, ihewavenidthérsdirfadeni Ogxposedtheesidues may
also be muiatadA0.aYFIRINEANM SUSEES UL GANLGRIRY 1R SYIQRIAHS A SYIRIXS druigsy
the alkyl chain to complete the formation of the HSA linker or HSA linker conjugate by reacting a
second functional group on the alkyl chain with an appropriate group on the chelator. The second
functional group on the alkyl chain is selected from substituents that are reaclive with a functional
25 group on the chelator while not being reactive with a threonine residue of the mutated HSA linker
protein. For example, when the chelator incorporates a functional group such as a carboxyl group or
an ectivated ester, the second functional group of the alkyl chain-linking group can be an amino
group. It will be appreciated that formation of the HSA linker or HSA linker conjugate may require
protection and deprotection of the functional groups present in order to avoid formation of undesired

30 products. Protection and deprotection are accomplished using protecting groups, reagents, and

36



The crystal structure of HSA is deposited in the RSCB Protein Data Bank ( | bmO - Sugio et al.,
"Crystal structure of human serum albumin at 2.5 A resolution,” Protein Eng. 12:439-446 (1999)). This

structure w ldsmg the Deep View Swiss PDB Viewer downloaggg {{%%20%5) Swiss
Institute of yon%% I'ryrr?lgltlcs Serine and threonine residues with 50%, 40%, and 30% surface exposure

were identified as the most suitable for mutation to cysteine (Table 2). Mutations can be introduced
using standard molecular biology procedures. Conjugation of a thiol reactive drug or chelating agent to
introduced cysteines can be tested using standard protein chemistry techniques. 20 Table 2 % Surface

Exposure Residue 50 1496 40 558
protocols common in the art of organic synthesis. Particularly, protection and deprotection

techniques employed in solid phase peptide synthesis described above may be used.

An alternative chemical linking group to an atkyi chain is pblyethy]ene glycol (PEG), which

is functionalized in the same manner as the alkyl chain described above for incorporation in the HSA
5 linker or HSA linker conjugate. 1t will be appreciated that linking groups inay alternatively be
coupled first to the chelator and then to the HSA linker or HSA. linker conjugate of the invention.

In accordance with one aspect of the invention, HSA ilinker-chelator conjugates of the
invention incorporate a diagnostically usefu] metal capable of forming a complex. Suitable metals
include, e.g., radionuclides, such as technetium and rhenium in their various forms (e.g., % e, %

10 ™TeOy’, ReO¥, and RE’,O;—). Incorporation of the metal within the‘H_SA linker or HSA linker
conjugate can be achieved by various methods common in the art of coordination chemistry. When
the metal is technetium-99 m, the following general procedure may be used to form a technetium
complex. An HSA linker-chelator conjugate solution is formed initially by disselving the HSA
linker or HSA linker conjugate in aqueous alcohol such as cthanol. The solution is then degassed to

15 remove oxygen then thiol protecting groups are removed with & suitable reagent, for example, with
sodium hydroxide, and then neutralized with an organic acid, such as acetic acid (pH 6.0-6.5). In the
labeling step, a stoichiometric excess of sodium pertechnetate, obtained from a molyhdenum
generator, s added fo a solution of the conjugate with an amount of a reducing agent such as
stannous chloride suificient to reduce technetium and heated. The labeled HSA linker or HSA linker

20 conjugate may be separated from contaminants ** *TcOy” and colloidal ®* "TcO,
chromatographically, for example, with a C-18 Sep Pak cartridge.

In an alternative method, labeling of an HSA linker of the invention can be accomplished by
a transchelation reaction. The technetium source is a solution of technetium complexed with labile
ligands facilitating ligand exchange with the selected chelator. Suitable ligands [or transchelation

25 include tartarate, citrate, and heptagluconate. In this instance the preferred reducing reagent is
sodium dithionite. It will be appreciated that the HSA linker or HSA linker conjugate may be
labeled using the techniques described above, or alternatively the chelator itself may be labeled and
subsequently coupled to an HSA linker protein of the invention to form ap HSA linker-chelator |
conjugate; a pmcess.referred to as the “prelabeled ligand” method.

30 Another approach for labeling an HSA linker of the invention, or any agent {:onjugated

thereto, involves immobilizing the HSA linker-chelator conjugate on a solid-phase support through a
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30 176, 1508 179, T83, T125, 1236, S270, 5273, S304, 5435, 1478, T506, Example 2: Methods to
identify residues in the NSA linker for introduction of asparag ne-linked glycosylation sites. 25To

identify regi%%fi%j gg)guction of asparagine-linked glycosylation sites inﬂé@%ﬁl@& ﬁ}g}é%gl structure
0

was studied to identify surface exposed (>30%) asparagine, serine and threonine residues that would
be suitable for mutation. Glycosylation occurs on asparagine residues when the WO
2009/126920PCT/US20091040259 consensus sequence asparagine - x - serine/threonine is present,
where x cannot be a proline. Table 2 lists possible mutation sites in HSA for the introduction of

asparagine-linked glycosylation. o
linkage that 1s cleaved upon metal chelation. This is achieved when the chelator is coupled to a

functional group of the support by one of the complexing atoms. Preferably, a complexing sulfur
atom is coupled to the support which is functionalized with a sulfur protecting group such as
maleimide. _

5 When labeled with a diagnostically useful metal, an agent of the invention that includes an
HSA linker-chelator conjugate can be used to detect tissue at risk of developing cancer (e.g., lung
cancet, breast cancer, colon cancer, and prostate cancer), age-related diseases (e.g., cardiovascular
disease, cerebrovascular disease, or Alzheimer’s disease), tobacco-related diseases {e.g., emphysema,
aortic aneurysms, esophageal cancer, or squamous cell cancer of the head and neck) by procedures

10 established in the art of diagnostic imaging. An agent of the invention that incorporates an HSA
linker labeled with a radionuclide metal, such as technetium-99 m, may be administered to a
mammal (e.g., a human) by intravenous injection in a pharmaceutically acceptable solution, such as
isotonic saline, or by other methods described herein. The amount of a labeled agent of the invention
appropriate for administration is dependent upon the distribution profile of the chosen HSA linker or

15 HSA linker conjugate in the sense that an agent of the invention that incorporates a rapidly cleared
HSA linker or HSA linker conjugate may be administered at higher doses than an agent that
incorporates an HSA linker or HSA linker conjugate that clears less rapidly. Unit doses acceptable
for imaging tissues are in the range of about 5-40 mCi for a 70 kg individual. The in vivo
distribution and Jocalization of an agent of the invention that incorporates a labeled HSA linker or

20 HSA linker conjugate can be tracked by standard techniques described herein at an appropriate time.
subsequent to administration, typically between 30 minutes and 180 minutes and up to about 5 days
depending upon the rate of accumulation at the target site with respect to the rate of clcarance at non-
target tissue.

An HSA linker of the invention, or any molccule or moiety conjugated thereto, can also be

25 modified or labeled to facilitate diagnostic or therapeutic uses. Detectable labels such as a
radioactive, fluorescent, heavy metal, or other molecules may be bound to any of the agents of the
invention. Single, dual, or multiple labeling of an agent may be advantageous. For example, dual
labeling with radioactive iodination of one or more residues combined with the additional coupling
of, for example, °Y via a chelating group to amine-containing side or reactive groups, would allow

30 combination labeling. This may be useful for specialized diagnostic needs such és identification of

widely dispersed small neoplastic cell masses.
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Glu425 Glu465 | Asp494 5 *These mutations have also been reported to occur very rarely in HSA
(Carlson et al., "A lloalbuminemia in Sweden: Structural study and phenotypic distribution of nine
albumin var@Bt? Eg%%gzlalat.Acad.Sci.USA 89:8225- 8229 (1992); Madisopceltlg% 959$Ja‘§£'b° variants of
human serum a%umln in Italy: point mutants and a carboxyl-terminal variant,” 8
Proc.NatAcad.Sci.USA 91:6476-6480 (1994); Hutchinson et at, "The N-terminal sequence of albumin
Redhill, a variant of human serum albumin,” FEBS Lett. 193:211-212 (1985); Brennan et at, "Albumin
Redhili (-1 Arg, 320 Ala-Thr): a glycoprotein variant of human serum albumin whose precursor has an
aberrant signal peptidase cleavage site," ProcNatAcad.Set USA 87:26- 30 (1990); Minchiotti et at,
"Structural chafdctez it of U ety armmEcs T oREA SR RS edpise. aaselabed with
alloalbumingirig, forléakyple, Wy hBigehamn el hrdS2-{di Q%)é'ﬂ@@-ﬁé'bﬂ@ @éﬁrﬁ&ﬁ@ﬁ@“fﬂho gens

characterization of a glycoprotein variant.of human seru lbumin: alhumin Casebrook 4
Pl L S SR s R Do
antibody!fhsliesh Reldtité doersistingrdbBIDR, abumairantmEh B2, S58y Shtibody (SEQ'TD NO:27) and
H3, 3 hurrarsant- BraB3; seEY(REQ.UINQ:20)The dwa sekvs misdoinedRy.a medified human scrum

albumin (LISA) linker. The anti-ErbB3 say, 113, is recombinantly fused to the amino terminus of the
HSA linkEISiRESID B ALAY & §F51 BRI B et e dsatHeckistle s st B feoctble
recombinantifichuisesito!the Gadbaxyf tehatinuspofitie (YO 2008/AR6920RE T 1626081040259 modified
NSA linkeg:i | it 0 ide. Each connector polypeptide was
celeciot b o e e e AR MR o acid
substitutiBrigdiRedysikihe residue at position 34 of native NSA was mutated to serine in order to reduce
potemtial proteiRabriesagentity-disttolmddationm ainthiscsites Aaspam@aineresituc.hatamino acid 503
of native BSA a}g@}ﬁh}_Lperli%y%%eN]?Aréﬁ.ggntsoitif\!g] épcgegmidaqonl aEd can resu_léin éjé{:rease
pharmacoldgﬁ: alfi e, was mutated o “gﬁuf}amlne. B SBIECivE ytﬁiﬁ(‘i‘essE THB SR ressing
tumors BipwiREie b Pitdhighna it iarmBrbB 2t drrdfn & moidtyiseihich dasleok seldtiedrange of 10.0
nM to 0.@4AMaadbmRreniaiarahiyea i of abavh Qa&dﬂi%,%ldg%?ﬁ’é%ﬁ/@fy?ﬂﬁ?iH&@%@Q@%rQMethe
anti-ErbB3 scFv, whi}ch has.a kD in the r%?ge of 50 to 1 nM and more preferably about 1016 nM,

prevents 1RO Al ST BRESBAFIMEEH 5t ERSES PR Pho BifSambS ACHRRE FReRTE Bidsdiénded
circlatingshalfeliféuels) thiethsi $iicifidien olenyl pe B2 B 3gehias gy upoldattarweiyb bl 1R, 6ridda and is not
glycosylated: 821334 Rbibits igandynducer Ahosphrnialan of £TaB3 mith syhsnanomolar potency

by exploiting the abundant expression of its dimerizatign pajtner, ErbBZ, to %pecificfally target 15cancer
cells that®SiHTREE: BHRD ERe RO E QeI e (e-8.A5 shéin iInFighre-2, 232BREvariants inhibit
HRG-induced plRrbBS linkZR¥5k4 hreastcanaey eliscZREmbbreastcaneehealls wans:treated with a
dose ra -1 yariants for.24 20 hoyrs.followed by HRG stimulation. pErbB3 levels were
measurre}ﬂgi%%eel% gg%gsngﬁhofa%dl\% ﬁ%é’ ngfgf%”gl%cﬁfg%a%%% er \gvpl?ﬁet%aewﬂgrac@r(f 8¢ Rhibition.
Shettn die e FesrPreS0s/aine sopgeasisyiithbirrsi whis! fdisreddimitg aplitetacaxpérivents. Percent
inr?ibitir?f})x\é@éﬂﬂé%@ﬁf%; Qam( @B@)é&aﬂﬂ@i@i%[@}@m'@%@ﬁrat%& E?mﬁtﬁ&sompmihﬂé@%?f” nt
phosphorylated ErbB3 (Figures 3A-D), AKT (Figures 4A-D), ERK (Figures, 5f;D),follawing 24 hour
pre-treat%})w{léﬁlf‘ Wi%ﬁ”’@ﬁ’ﬁs"f’ ‘\‘}%r?é’ﬁt%sﬁ 3‘?@&- ‘i%ﬁe @)rgt%%? %19@?@3%’-’ 5)§’H§2H§A-I§1Dé (panel B of
Figures 33-15)911—1544-SA-F5861-12 (panel C of Figures 3-5), and F4- HSA-F5B6H2 (panel D of Figures

3-5). BT474 brgasheangelcalewarerealsdwiba,0ass imnge af30BRR3:T warianig for 24 hours
followed by TIRG stimulation. pErbB3, pAKT, and pERK levels were measured in cell lysates and IC50

valdes SR SR IR SR RSP IRt (RS JIEHAE SIS RISIBRO e AR Y08 S BB B BINE 77U S2009/040259
ExampledtiotheAgysHowhrind Figluieopire atmentdt BTA7 4 breHsttGraar 'Celis' Rith, 132831 variants
causes @kceligycle arrest,and . degre insthe papulatign of cells in S:phase-BI474 cells were
treated with 1 aM of B2B3- ’yariéﬁ?sg%rﬁ%nt%?s’ forRe?Z h%%rs.ﬁ_ﬁifteré?he %ﬁgﬁi %S_f t?gé'trzr%%t, 5cells were
trypsiniz&R i geritiyerdldn sperveadinassponshicesiedidirrapntastingiasrositianiesige and single cells were
analyzed by flow esgametey oCel wyelgishistilnfian v andbRphaspgvasineasties.using
curyg-fitind, Rloprihims dgsigned for sell il analvsis (Flowdo software cefl cygle platform).

therapeutic agent. A detectable fabel may be a metal ion from heavy elérents or rate carth ions,
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10 Example 7 B2B3-1 (SEQ ID NO:16) inhibits ErbB3 activation, utilizing the abundant expression
of its dimerization partner, ErbB2, to target tumor cells. A high affinity anti-ErbB2 scEv antibody, Bl D2,
facilitates t ' 3-1 to tumor cells over-expressing ErbB2. B | D2 i ﬁ%ﬁy a modified
HSA Iinkerat{(jjgg%cp;{\j’\[/)gri?at1§ Inity anti-ErbB3 scFy antibody, 1-13, which blockéﬁr%%gga%l rbB3's ligand,
ERG, thereby inhibiting ErbB3 phosphorylation and downstream AKT signaling. The ErbB2 binding
seFv, B1D2, is derived from parent scEv C6.5, which possesses neither agonistic nor antagonistic
activity. BID2, therefore, likely functions solely as a targeting agent. The lower affinity binding of the
ErbB3 binding scEv Pr%yentji strong binding of B2B3-1 to normal, noncancerous tissues which express
ErbB3 but'hltes 6 nofErbBE thereby: rédueryy thdpisentian tbrtieruzogpeeifid 1oxiolty taviamor cells
expressing-hatadzibB2sandiabRgnthe avidiyeifectohbispeciic BAB3d.bindiog daReihgeeptors
overcomesatk}g Iowiaﬁi%tr}/ o{) the EthB3 setF ¢ Il?win% stroré% ﬂinhi, ition of ERG .interaction. The ability
of B2B3-1 {5 inhibit HRE Binding 1 BB 3 as Thvatigatdd <y s b methy tERES). Cells of the
breast candefditiine BTLavHAE ¢hryaiant1dh Biaddetadtibven @bexpréBs) EdtBR)} veicgretreated
with 2 U283 tgryineunaisdnin LRBMbitinR el ERG, H EGH domaio i atensive

washing, binding was assessed usg?[ streptavidin-Alexalluor 647 conjugate. All incubations were

performed At AR s AR AT B URpakiatsr BiekiHY the binding of FIRG to ErbB3. 30
WO 20091126928RGELISRO091 040283 Exaimple Suple Afterisemansirating.BaR3:1is: ability to block
HRG bingdjig ' : We investigate of B2B3-1.on ErbB3 signaling in vitro on two cell
lines that e%ﬁggyéﬁ%%ﬁg%{%\ég}egé T,'re ésgéﬁ)gé%%ge%gtegéﬁ]eerl%&% ﬁ%&?ﬁ%ﬁ-ﬁﬁgmasno ZR75-30
were serbifhiBrapian Bk faigHebpresiierted HivirisnabsediteibtrofoBoB e lidied 4onsars motk then

stimulatedrfondiminutasniil 2aMalhiRG:L33 BEeRdomain..Fhe phesphondation siatus f ErbB3
and AKT was then exaq#'ﬂed usin LISA assa)( The results show that B2B3-1 inhibits HRG

an . . |
induced SVALSH BFEStH EfFBF ARG RRF SRo¥pRSRSHEH P Ho S5 RGBS RO FARABR AN with
potent |GB0s!imkbotthicklbtives { Eigune s 8Add)iol OiBxanipie Bhelatbigkirevth showatheckdechof B2B3-1

treatment,on, SignANNGRECIINS DA b7 A REEASL cansScala. Gellz were ireated with a dose range of
B2B3-I for 24§h,ours fc;IIowed @_\’/ ﬁergjgouzlfn stirﬁé&ltiorﬁéyels{%f p (r)g%Z: nﬁrégr%g)??x E)’ rﬂngjnd pAKT and
their corrRUpHRY RsEiPprotsiIE e Sivete detarisipaaronceanpesivachl Wliermblbt dndlysis. 15
Exampletdtizgiytdodfishows, iheimsadnapeaipitaonayVestem blot analysis of B2B3-1 treated 111474
breast cancer cgll s were, treated.with a dose range of B2B3-1 for 24 hours, followed by heregulin
stimulation. Er§2%§§6%§{§§ B‘éh‘%‘b‘fﬁi(é% were 1sola eeg 13‘?8%5?:’3 iﬁ]i/l]%’a &5l ?ﬁrée‘gihognti- 20ErbB2

antibody Helisliretr t5tahe &bt hopbtanalipsisers. diselidep Erb B2 aind thE B Bcainddtheir corresponding total
protein lenelsE¥amaledilan 11SA linker include, but are not Hmited to, fluorescent proteins,

bioluminescent proteins, and epitope tags, each of which is discussed in detail below. One or

20 more of these detectable labels can also be incorporated into an HSA linker of the invention that

also includes a therapeutic, cytotoxic, or cyiostatic agent.
Fluorescent proteins or fluorochromes, such as green fluorescent protein (GFP; SEQ ID

NG:47), enhanced GFP (eGFP), yellow fluorescent protein (SEQ ID NO: 48; YFP), cyan
fluorescent protein (SEQ 1D NO: 49; CFP), and red fluorescent protein {(SEQ ID NO: 50; RFP or

25  DsRed), can be used as detectable label joined to an HSA linker of the invention. Fluorescent
proteins can be recombinantly expressed in a cell (e.g., a blood cell, such as a lymphocyte)
following transfection or transduction of the cell with an expression vector that encodes the
nucleotide sequence of the fluorescent protein. Upon exposure of the fluorescent protein to a
stithulating frequency of light, the fluorescent protein will emit light at a low, medium, or high

30 iatensity that can be observed by eye under a microscope or by an optical imaging device.

Exemplary fluorescent proteins suitable for use as the diagnostic sequence in agents of the
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The anti-tumor activity of B2B3-I was investigated in vitro using a number of assays. In the 25first
assay, the effect of B2B3-1 on the accumulation of BT-474 or SKBR3 cells in 01 phase and the
concomitan in.S phase of the cell cycle was examined. Briefly, were tr d with 1 uM
B2B3-1 or Fsgé%/ggﬁfiﬁ{é?gr 72 hours. After the end of treatment, cells Wereg ﬁ%%ﬁsél&r‘?]l%%e/{)f%ggegr}tly
resuspended in bypotonic solution containing propidium iodide and single cells were analyzed by flow
cytometry. Cell cycle distribution in 01 and S phases was measured using curve -fitting 30algorithms
designed for cell cycle analysis (Flowto software cell cycle platform). B2B3-1 was found to modestly
decrease the percentage of cells in S phase and increase the population of cells in WO
2009/1269200 @79 Ss0007d 40259 BSphuse iguné 1T1A), 4nl 4. 46587t experfimient, the number of cell
colonies fermepdoliRwing fraatonent with B2B3-1 was studied. BT-474 and SKBR3 breast cancer cells
were plated in tﬁeE resence of 1 uivl B2B3-1 and compared to cells plated in media only. Media only or
media including treAHSEHEN A HEPISHISHEYPEVER] 3 davtecrhls A% asrnpatsiviser biblonies were
5countediakv ebimpiarectito uBirdatac celispbiging sbiBailustfates the 4045Y6 K6 ¢rRase in the number
of Coﬁon'mﬁﬁg}i%ﬁﬁm@}?@ﬂﬁ A6 s5alRd With, BoRdrt GO k §_&’a Oguco%t,r%'nﬁ‘ﬂr'% it gé“&a%'gatrhe ability of

B2B3-1 to inhibit cell proliferation was assessed in a cell impedance assay usifg ime Cell

Electroni® SER&AY87QBa W frrsdestderAnibssent slenreang chiewerbetisdatodn plates
integratethanithemicrioglectso picepnso rarays aosk theatack withha sase titiatinn of B2B3-1 or media

10only foy, Ze%tn)%ur§. Iﬁaaref[!?ct'n he generation of cell-electrode impedance response was collected
every hou? for 72%8%%%’#& 18%%6\%/%0%15%%1&[ T CC)S%%S dﬂgé Jours artey’ 'ffié% i int. Figure 11C

illustrate & EfeBoBzordiag e reitibitfifpibdanie oE BTy bellsmwitts@nt IC50iof 33 nM. Example

12 15Wesalesinvestigated whetharn B2B3: 1 exhibiisaoanisticraivityhased on ifs,ahility to
simultaneously Bigdé)an%%g\ioss-link Erb132 and ErbB3 receptors. Serum starved ZR75-1 breast cancer
tad

cells wer€ ifitbated ¥ v B283% 1o BESVRhTdE Forod hitikd G S REFE SIS treated with
B2B3-1 deRrBSwelictectbb2#heurs. followed by a 10-minute stimulation with 5 nM HRG Ip EGF

domain. Cells wie,¥sed a0dlie pEIDBACQNIENLAY e bisplen WA ASSERAET fE R R4 20Figure 12

shows that cells treated with B2B3-1 alone contained comparable leve ph_qspﬂ%r)’/lated ErbB3 as
untreate§CeIfs PHIRCHIRY BiaBBS e wd fhagoriine o raltiptietls e bMiiteRB2B3-1 to bind with
spetificityetecEsb B2-anchiesbB 3nanet gt e kel ated hehBi2biamily rhembers.EGHR.andJgrbB4, was
investigaied hy, ELISA, Plates were coated with the recombinant extracellular domain of either ErbB2
o EroBa Bl Gl P AT bl SRS M AAFof B2B3.1 i
the pres@hEe Bieireliuitiviiseries bt ppbehoiesarmbiratie dirted melrddmpindiof EGER, ErbB2,

ErbB3 or:EthR4ad hewesulis mwﬁwa%a&m@@#&g%@e%@@@ﬁﬁggfﬁg?gﬁ ﬂgj&ggiﬁﬁ'ﬁ;&@g% 298 :t>,0|

E"rbBZ-c%ate%gI%es %F(iﬁ%ur I’%A_é 30Likewise, oglsg. soluble Er
binding t0 ErbB3-cBated plafbs [Figure 138) ke st RS ien Lt Ae' freedselificity of the
anttErbBRiaphtEDAferbtYBAEhe WO 2009/4:26920R CRA IGR009/ 640 B5gsof the taptidsrbB3 arm H3

for ErbB3.Tde-tasreased:sionalebssivad.vaen selubleFrbB2 extracelillar. dgmain was incubated
with B2B3-1 on the ErbB3 coated plate is assumed to be due'to formafion of an ErbB2, ErbB3, B2B3-1

complexegﬁyfﬂg‘ as %og)—%%gré)%axidase) or serve itself as a target for a secondary antibody,
antibody fragment, or other binding molecule that incorporates such a label. Exemplary epitope

tags that can be used as a diagnostic sequence include c-mye (SEQ ID NO:33), hemagglutinin
25 (HA; SEQ ID NO:34), and histidine tag (Hiss; SEQ ID NO:35). Furthermore, flucrescent (e.g.,
GFP) and bioluminescent proteins can also serve as epilope tags, as antibodies, antibody
{ragments, and other binding molecules are commercially available for the detection of these
proteins. |
The in vivo, in vitro, or ex vivo detection, imaging, or trackin g ofa an HSA linker ofthe
30 invention that incorporates a diagnostic sequence (e.g., a [luorescent protein, bioluminescent

protein, or epitope tag) or any cell expressing or bound thercto can be accomplished using a
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The ability of B2B3-1 to bind avidly to tumor cells expressing both ErbB2 and ErbB3 was studied.
SK02 and SKO03 are variants of B2B3-1 that lack the ability to interact with ErbB2 or ErbB3,
respectively, -3M melanoma cells, which express approximately % : f ErbB2 and
ErbB3 recepﬁ?&yﬁg}%ﬂcubmed with a dilution series of B2B3-1, 51(02, %r C%é ?r%%ﬁ?‘;l%presence of
saturating concentrations of a goat anti-HSA Alexafluor-647 conjugated antibody. Cell binding was
assessed by flow cytometry and apparent binding affinities were determined for each molecule.
Control cells were incubated with secondary antibody alone. No measurable cell binding was observed
for SKO2, which retains only low affinity binding to Erb133 and lacks ErbB2 binding activity. 51(03,
which ref8ifSERndNATHIGH AP REEB2bigh e sisuri geksdiasbiltgedceshidd ErbB3 had a
KD of 6. 49w 1BRB3rifasngkeall s aith-a KB ab 2 dpdemenairating avidity binding of this bispecific
molecule (Figure 14). Example 15 The stability of B2B3-I under physiological conditions was assessed
by incubating 100 nM 20 B2B3-1 in human, Cynomolgus monkey, or mouse serum at 37C for a period
of 120 hdthseBaipted Wekekehzevied atieLn, 148 HEXN I64mpdol 26 hourgiemd the ability of B2B3-1 to
bind poth ErbB2 and ErR3 @éimaﬁw%%glolt : A&E;éo@el%m&g;'y&ﬁu%%éurzﬂe@m%?agmp'ate with

recombinant ErbB2 extracellular domain overnight followed by a blocking step and then incubation
with a ditRRBPE&REY SPESBY P IBIafs< AP tHER T AETWith 287 elthp B3caktratinGPEomain
25fusion goirobeincfol owvedhinkitgo atdacd) lumanid: e tRE: coRjugatenRigtescaredeveleped by addition of
supersigpal,ehemiliminescense substrate, Figures 15A-C show that B2B3- remains.stabje in serum
from all three species undse?%hy%igfqraﬁgégﬁ%rgﬁgéfﬁgﬁéf%rsgﬁgfni%aé%%ﬁg}ég% %%lﬁff/ I}((rﬁ)lllﬁgeég?h ErbB2
and ErbBStEcani it e Bl MeastrdtciBor oy 2000/t 6opbHO T 0s82008/640P89;Example 16:
B2B8-1 dosediesponsa-HnBih: Ad-Naibreast Ganser xene:gvait;mogelantront Re &lficacy of B2B3-1in
vivo was assessed using nude mice pearing BT-474-M3 xenografts. Ten mice per group were treated
with 12 COSES BT 10 O g BOBAT RS S HAYS CORID GYAUBS Were
administérsteRB 8 Avéhivian BeiSasitt abeatpdienal Bi @bsertolthidi 89 0emgig B BBide doisen it doses were

administeyad ipiaEperitgreally: bRyt YNASBRNUASMEI S ics R.WMegk @Rd the corresponding
tumor volume was calculated. The results show that B2B3-| treatment leads to significant reduction in

BT-474-M% tHHOr iz & HEEoMp-r 8RB HH6 Bontrei gritin @ Rstire s 6 b uikie ferregiiasions were
obsEfved imubadh EdfctktekB@EB;-£mmg|ﬁtegetﬁugs;e{mﬁephmheé;mtedml’.eha@lbqusiadmaeeof B2B3-1
(0.1 mg/_@mﬂf@t@&m9\'_@4,1&@%@%@1&5@B%r%gﬂozs&&iﬁé_%%z&faaiﬁéf%z%'9(-”@9 ueteﬁ ograft

models in an ErbB2 dependent mannér. B2B3-1 was efficacious in the Calu-3 (Figure 17A), SKOV-3
(Figure 17BPNEIKg MRty ey zetiiand-fabawveles PatisurecimbDpresisbiun mewshoedsressing
ErbB2 atainbmydiabresaptarsinat i workediessmell iniheAaHN(Figurekiornograft model
which expresses 4[81)3 x 104 Erb132 receptors/cell. Mice v re.%re ted with 3 kg of B2B3-1 every 3
days. Exgr%ﬁfaexs% O\f‘(ésﬁtgﬁ?pﬁrfeosxsol%gr?lg rg_éqé u%éﬁ\eer §r gﬂ% ! eﬁ?ﬁﬂ%@p%ﬁd%ﬁ%@rnﬁr@gg ‘ancer
xendYrafP2oredes it Aomspurideere BB El Fiytre s A B eEhBX eridoveliptipressed in ADRr
breast canessigglim UsipRIPUANGhAXPERFR MRS EMuTANSIRcRM GHS EXRiEsSING high levels of
ErbB2 (ADRr -Ezrzgévere gf?le ted using FACS and subﬁently injected subcutaneously into nude
mice to eSIABRSH ARG EFAR TR GPERHELP G i (rRATAY Wit B ity or BopdapisvER) osiass. While no
responsélivl B2 B Flowasielisepeaddihwiich g e aPRe Xedograétsl {Figuter 8 A)aABRR<E2 xenografts
25(F'gur@&%}1f&§@@&gﬁgi£&@?u@gl‘é%ine Phosphate; Fluorouracil; 5-FdUMP; Flurocitabine;
25  Fosquidone, Fostriecin Sodium; Gemecitabing; Gemecitabine Hydrochioride; Gold Au 168;
Homocamptothecin; Hydroxyurea; [darubicin Hydrochloride; Ifosfamide; Ilmofosine; Interferon
Alfa-2a; Interferon Alfa-2b; Interferon Alfa-nl; Interferon Alfa-n3; Interferon Beta-I a; Interferon
Gamma-I b; Ipreplatin; Irinotecan Hydrochloride; Lanreotide Acetate; Letrozole; Leuprolide
Acetate; Liarozole Hydrochloride; Lometrexol Sedium; Lomustine; Losoxantrone derbchloride;
30 Masoprocol; Maytansine; Mechlorethamine Hydrochloride; Megastiol Acetate; Melengestrol

Acetate; Melphalan; Menogaril; Mercaptopurine; Methotrexate; Methotrexate Sodium; Metoprine;
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Example 19 As shown in Figures 19A-B, B2B3-1 activity correlates positively with ErbB2
expression levels in vitro (Figure 19A) and in vivo (Figure 19B). B2B3-I inhibition of ErbB3
phosphorylati etermined in 9 tumor cell lines with expression leyels of Er ranging from
5x 104 recz‘%%)r%ég?%fe %t%z .4 x 106 receptors/cell using an ELISA assay. T%é%%(%%%@ﬁ%ﬁ%&l's ability
to WO 2009/126920PCT/US2009/040259 inhibit ErbB3 phosphorylation to basal levels (% pErbB3
inhibition) was found to correlate positively with ErbB2 expression levels. Similarly, B2B3-1 activity
was assessed in 10 tumor xenograft models expressing tow to high levels of ErbB2. Xenograft
response also correlated positively with ErbB2 expression levels. 5 Example 20 B2B3-1 treatment
of BT474¥i3rpretstMiimdredns Yesansin Minsoaitiontos pir Mivwdhiuidsteus (FiblieRoA).
BT474-M3iggls ware:lisaiad wilhodnidNionBRBsdnfoe 6 haurs.ihe suleeliiardpgationafip27lap’ was
iques._In cells treated with 10B2B3-I, 27k translocated to

assessed.using i mytnofllupreseence_t cpnl ues. In ( : ﬁ) : i

the nucleu}él,s%%}érﬁaﬁéé yeen SHOW 1o rést %ﬁ‘%ﬁﬁﬁ‘l‘ﬁ%%‘f’ﬁe CBIBiFaPAYSH: B’?%{ﬂgi%mained in the

cytoplasimbuntaatipbeeiis; PiroTafurthélystodhoiie gifeetrot B 20k Bkior thertekbcyeleyBT-474-M3

cellsgreaggiify ,Er@eénr%&%a@ﬂ@a%%@;ﬂm&ﬁ%kﬁ_ﬁﬁ%rﬁyssﬁ, fg%&@k% YRRl uRing Western
P

blot analysis (Figure 20B), The cytoskeleton protein vinculin was used as a protein loading’ control in
this expenENtTTEBSES M ltnentrdShnainm RogktrugseSinse!isvdrser Exierth D¥ompared to
untreatedeelisinexéimpleddd; Sparkashowanin; Bigwes2A-ByiB2BaditeatmentpbBd4 74-M3 breast
tumor xe res i ng ion.of p271'1 to the nucleus, BT474 Qreast tumor xenografts were
treated Wﬁ%@%ﬁ%ﬁg E‘E?gﬁ ljltr{gjs’ %%%@%Igrgégge }%80#1’9 ré) %‘rllgjnégq%llr%eo?ég%c?suefzog%‘nﬂéA (Figures 21B)
every 3 daysuay drtotarera gesis TirerakssyHuaicbreafainisipfonipa i Piwas olserved in B2B3-1
treated tummsscenm Panpddddi BAocapioliumursiRdicating.an-antidyoliferatve efequofB2B3-1 in vivo.

>

Example,22 25B2B3-1 treatment res Itsg’g{%xe uction of the proliferation marker Ki67 in BT474 breast

cancer xrel:haéarlg U OrS BT A7 4 M Bre kgt tim P E R TRIEWETE W htsd Wi B318'S: (Figure 22A) at

a dose of BEMkG Gtedn Bogiitholal doskest TSne(Rigtre2PB) evenysBidays:for itotalliof 4 doses.

SubsequepRiaining eliumenseaion ARkKi67, demensiraiada %%g&%%%%ﬂ%?aﬂem for B2B3-
1 treated \}_umors con@fared,to I-ISA treated tumors. 30 WO 2009/126920PCT/US2009/040259

Example ‘23° SUBoB 34 SREHE e SRS Y B IORIs Fes ¥ 81 HERe Ry B YATRiNrE breast cancer
xenbgraftuifaorsjrgty deterhiifed; biiresayingsiof.GDBhexptessonEigirsi23AR)BT 474 breast
tumor XGUQ}%%H%Wﬁa‘éE?%@z‘é’l‘é&%@iﬁséﬁﬁlﬁ&%{%@@laﬁ%l‘% 056,90 39;mg/kg or an equimolar dose

Sof EISA (Figure 23B) every 3 days for a tgﬁefl of 4 ddses. Tumors were stdined for the presence of
vascular M4rearersdanoriin orLaaatee with: B2Bmnecaneintheritmeiiirensidhsto neesadt density

comparedide:ealikoldidmenscieated it RS FaampleR4iB2l iddrinhibis phrsphasylation of ErbB3
0 e SRS ke ML B THlo SR sl o v
lysed anfsgbjectddtasSDScEAGE ellolsetdyhwias eitaranbiydis fofassés $relHtiveN-methyl-
Nnitrosourea (MNU); N; N'-Bis (2-chloroethyl)-N-nitrosourea (BCNU); N- (2-chloroethyl)-N’
cyclohexyl-N-nitrosourea (CCNU}; N- (2-chloroethyl)-N'- (trans-4-methyleyclohexyl-N-nitrosourea
(MeCCNU); N- (2-chloroethyl)-N'- (diethyl) ethylphosphonate-N-nitrosourea (fotemustine);
streptozotocin; diacarbazine (DTIC); mitozolomide; temozolomide; thiotepa; mitomycin C; AZQ;
25 adozelesin; Cisplatin; Carboplatin; Ozméplatin; Oxaliplatin;C1-973; DWA 2114R; IM216; IM335;
Bis (platinum); tomudex; azacitidine; cytarabine; gemecitabine; 6-Mercaptopurine; 6-Thioguaning;
Hypoxanthine; teniposide 9-amino camptothecin; Topotecan; CPT-11; Doxorubicin; Daunomyecin;
Epirubicin; darubicin; mitoxantrone; losoxantrone; Dactinomycin (Actinomyein D); amsacrine;
pyrazoloacridine; all-trans retinol; 14-hydroxy-retro-retinol; ail-trans retinoic acid; N- (4-
30 Hydroxyphenyl) rctinamide; 13-cis retinoic acid; 3-Methyl TTINER; 9-cis tetinoic acid; fludarabine
(2-F-ara-AMP); or 2-chlorodeoxyadenosine {2-Cda).
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levels of phosphorylation of B2B3-1's target ErbB3. Equal quantities of protein were loaded in each
lane and total protein levels were controlled by probing for beta tubulin. Western blot 15 analysis
using antib for phosphorylated ErbB3 show that B2B3-1 tre ain less
pErbB3 thaﬁqﬁzi%ggjtgd tumors (Figure 24A). Densitometry of the West?rggﬁ%j?aggf?ﬁﬁ%g followed by
normalization of the mean pErbB3 integral band intensity to the mean beta tubulin integral band
intensity demonstrated that B2B3-1 treated tumors contained significantly less pErbB3 than control
EISA treated tumors (Figure 24B). These data confirmed that B2B3-I 20inhibits phosphorylation of its
target ErbB3 in vivo. Example 25: In vivo activity of 82B3-1 in BT-474-M3 xenografis which have
reduced PTEN &6V oRRIN A0 teRe 08y Wad dirpriedt {67KivddR. dbtrtne activigrofntatimor

suppressor;genryRGpheaphatase @)ddensio ROMOINY R TLb0, BT -Aitd-M3birrsteancer cells.
Briefly, cgllﬂr]eﬁj( BT- 474 M3 ells were transfected with sShPTEN or shCantrolRNA by retroviral

transfection. Transfected leta R Fa FlRBY TEN RS SBTHRERC A e SR K Ubsequently
injected @Gb@ﬂ@ﬂh@ﬁl&@@lmt@rt#@qhgmaﬁhaﬁwm ritderngieehtdidstalishexemoghdftitumars s @élls

ransfected b aontiphyerto e iscier NRJe el Tanhal e ASRRMANSRMice were freated

with 30 30|ng/kg B2B3-1 every 3 days or 10m erceptin every week. HSA was injected as a

control af AAFEGmMBIST ERESE’ t@%“?%@ait%lfe‘ﬁ’i ?Eﬁﬁﬂgg\ﬂi%e%ﬂ“éw Z]Bhl\il\?@m glycinate; aPOPtOS‘S
2009/126920RET TG 2090/0A0ABH aiorB2BAL: and; m@m@pmmeﬁ@ﬂMQM¢a the size of

tumors faumediy SORVOLRT A3 Cleaslaansengalle. (i ur%é_?%ﬁ%%&%ﬂ' yBeBs-1 (and not

BerceptiM promoted a reduction in thé size of tuniors orme east cancer cells

lacking eX{3F&8sion WWFEW(#@QM%@S@?@@W}SF@%BB@B@& nkibitsErbBRwskAFg in

BP- 14)744%}@133@5&[@@;5&%988@ mammgwﬁdm@@l REEN atb/itthe ahiity, fB2R3:d doointybit
phosphor %tlpn 2 Ba% nalln tumar.xeno rafts w ggasélty% d using the PTEN deficient

13T-474- mode\cwl%%%” ra ﬁurlﬁors oﬁfhér PRI SEESRrOr QKT fiNe Wt & freated with

30 mg/kPBIRBR A7, Elmgﬂ@mAbmm@@&yé%ﬁm myitker Hercptiminesidyipstddlumors were
harvestegh2fienes @JF@;EM%&EH%QQ&%I@O@W%% Lysedhanghsy EQEQ@§R%PAGE followed by

Western analysis to assess relative levels o hosphorglatlon of B2B3-1's t ErbB3, AKT and total
PTEN leVBIE 405 GRS PRt REreToaMET Oélaﬂﬁ%ﬁea%ﬁw&a% et dsere
controlledebyedriobihigoforfENAn; 153 e stear: blbiviinalysiS tising aniibadies speeifie for phosphorylated

=083 shooill Bafids Ui, fmate coniain. aas Rt nan Baa licaled Arkieisepiin reated

tumors (Figure 26A). Densitometry of the western bIot anal ’by normallzatlon '6f the mean
PAKT intejiaPiant ALy thamitdan PeNaviisdiatva tﬁﬁt@hsﬁﬁ demfspissatedibas B2B3-1
treated tum@g&ueﬁmtaiﬂlﬁﬁcﬁd@nm@ar&ibéﬂﬁsﬁ ﬂ@qlﬁpﬂyaiﬁ sontrpbiNAiieated and-Heneaptin-treated

tumors Zoés Q%Gn £2) %91" r%}umon S, atam c é) aérmmaéc klggltécog%s?atcegers for 31%13 cl Wstatm
investigat ci nu/nu mice Weré FAndomized into groups and 58 Nicterad moravenous (V)

witi?4 sidgté desks 6?‘5@%‘38@??’6@@51@%‘1@@9 %@B@@(ﬂl@M@éS(Q@A):D‘W@sﬁectiveinBm@d was

collectediprrranse sk anth dad A8, Hdadnd 3 20Quis R9BIHQsEnireg ice were used for
each time om&ln% m IevelﬁE%f B§283 1 were, easured using two ELISA methods. The first method
B

requwes? onai di R T‘W%éﬁﬁ B3 SHPEBES iR tHE L ABeRTetAbd measures
only the ﬁ@ﬁw@m[d@nékmn’ldﬁﬁmelﬂﬁartheimabmnﬁmc}d%&u[B\Aalmhlzeseaomiycie;nal anti HSA

capture aatiasanea, BRR:comaaied J0nohiclanaliant: T3 delesian, aniioqdy. b reduction n

B2B3-1 serum concentratlon ‘measured using the ErbB2/ErbB3 binding method versus the [1ISA
method WEHAPHIRRTE SPIEE NP HEH BN RS SRS T E TS T S DI04 E259182133- 1. Figures
27A-D showidhalhedgphstnacgkirietic propgrile scafB2B3<1 aiesaaeparakie whamneassessed using

either EL#éét@ﬁ%b%?grﬁ@ﬁ'rﬁ?ﬁr@%{%@%t %Ié(:)gp]]fi(!l% S{E?ct?e?a!s%l%r ulaaértlﬁg‘gnlen ul aerangample 28
fluorodaunorunicin hydrochloride; forfenimex; formestane; fostriecin; fotemustine; gadolinium
texaphyrin; gallium nitrate; galocitabine; ganirelix; gelatinase inhibitors; gemcitabine; glutathione

30 ishibitors; hepsulfam; heregulin; hexamethylene bisacetamide; homoharringtonine (HHT);

hypericin; ihandronic acid; idarubicin; idoxifene; idramantone; ilmofosine; ilomastat;
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5B2B3-1 serum concentrations were fit using a two-compartment, biexponential model and showed
biphasic disposition. Terminal half-lives were calculated to be 17, 16, 23, and 18 hrs for the 5, 15, 30,

or 45 mg/kg\{?{ﬁ%& /{g&%ctively, and are shown in Table 4. Increases in %@%&ﬂgéﬁ?&?ulted ina

linear increase in exposure (Figure 28). 10Table 4. Pharmacokinetic properties 0 -1 in mice and
Cynomolgus monkeys. Dose: | Species (tngikg) i N IT1/213 [(hrs) AUG (hr-pg/m1) Clearance
(tub/ht./kg) 51 Mouse (single dose) 1 Mouse (single dose)  116.9 16.2 1.58E+03 6.10E+03 119 15
2.47 301 MOI1Se (single dose) , 3 27.6 1.18E+04

imidazoacridones; imiquimod; immunostimulant peptides; insulin-like growth factor-1 receptor

inhibitor; interferon agonists; interferons; interleukins; iobenguane; iododoxorubicin; ipomeancl, 4-

irinotecan; iroplact; irsogladine; isobengazole; isohomohalicondrin B; itasetron; jasplakinolide;

kahalalé’dé F; lameHarin-N triacetate; lanreotide; leinamycin; lenograstim; lentinan sulfate;

5 leptolstatin; letrozole; leukemia inhibiting factor; leukoeyte alpha interferon; ieuprd%ide + estrogen +
progesterone; teuprorelin; levamisole; liarozole; linear polyamine analogue; lipophilic disaccharide
peptide; lipophilic platinuin compounds; lissoclinamide 7; Iobaplatin; lombricine; lometrexol;
Jonidamine; losoxantrone; lovastatin; loxoribine; lurotecan; lutetium texaphyrin; lysofylline; [ytic
peptides; maytansine; mannostatin A; marimastat; masoprocol; maspin; matrilysin inhibitors; matrix

10 metalloproteinase inhibitors; menogaril; merbarone; meterelin; methioninase; metoclopramide; MIF
inhibitor; ifepristone; miltefosine; mirimostim; mismatched double stranded RNA: mmithracin;
mitoguazone; mitolactol; mitomycin analogues; mitonafide; mitotoxin fibroblast growth factor-
saporin; mitoxantrone; mofarotene; molgramostim; monoclonal antibody, human chorionic
gonadotrophin; monophosphoryl lipid A + myobacterium cell wali sk; mopidamol; multiple drug

15  resistance gene inhibitor; multiple tumor suppresser I-based therapy; mustard anticancer agent;
myeaperoxide B; mycobacterial cell wall extract; myriaporone; N-acetyldinaline; N—subsﬁmted
benzarmides; nafarelin; nagrestip; naloxone + pentazocine; napavin; naphterpin; nartograstim;
nedaplatin; nemorubicin; neridronic acid; neutral endopeptidase; nilutamide; nisamycin; nitric oxide
modulators; nitroxide antioxidant; nitrullyn; 06-benzylguanine; octreotide; okicenone;

20 oligonucleotides; onapristone; ondansetron; ondansetron; oracin; oral cytokine inducer: ormaplatin;
osaterone; oxaliplating oxaunomycin; paclitaxel analogues; paclitaxel derivatives; palauvamine;
palmitoylrhizoxin; pamidronic acid; panaxytriol; panomifene; parabactin; pazelliptine; pegaspargase;
peldesine; pentosan polysulfate sodium; pentostatin; penfrozole; perflubron; perfosfamide; perillyl
alcohol; phenazinomycin; phenylacetate; phosphatase inhibitors; picibanil; pilocarpine

25 hydrochloride; pirarubicin; piritrexim; placetin A; placetin B; plasminogen activator inhibitor;
platinum complex; platinum compounds; platinum-triamine complex; podophyllotoxin; porfimer
sodium; porfiromycin; propyl bis-acridone; prostaglandin J2; proteasome inhibitors; protein A-based
immunc modulator; protein kinase C inhibitor; protein kinase C inhibitors, microalgal; protein
tyrosine phosphatase inhibitors; purine nucleoside phosphorylase inhibitors; purpurins;

30. pyrazoloacridine; pyridoxylated hemoglobin polyoxyethylene conjugate; raf antagonisis; raltitrexed;

ramaosetron; ras farnesy! protein fransferase inhibitors; ras inhibitors; ras-GAP inhibitor; retelliptine
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1 84E04 154 2A6 45Mouse (single dose) 3 17,5 4Cynomolgus monkey (1st dose) 2 39.1 3.44E+03
1.17 4 Cynomolgus monkey (4th dose) Cynomolgus monkey (1st dose) CPIDmigus monkey (4th dose)

22449 33%&;&@&(59&5+03 2.29E+04 8.20E+04 0.60 0.88 PCT/US2009/040259

demethylated; rhenium Re 186 efidronate; rhizoxin, ribozymes; RII retinamide; rogletimide;
rohitukine; romurtide; roquinimex; rubiginone B 1; ruboxyl; safingol; saintopin; SarCNU;
sarcophylol A; sargramostim; Sdi 1 mimetics; semustine; senescence derived inhibitor 1; sense
oligonucleotides; signai transduction inhibitors; signal transduction modulatots; single chain antigen
S binding protein; sizofiran; sobuzoxane; sodium borocaptate; sodium phenylacetate; solverol;
somatomedin binding protein; sonermin; sparfosic acid; spicamycin D; spiromustine; splenopenting
spongistatin 1; squalamine; stem cell inhibitor; stem-cell division inhibitors; stipiamide; stromelysin
inhibitors; sulfinosine; superactive vasoactive intestinal peptide antagonist; suradista; suramin;
swainsonine; synthetic glycosaminoglycans; tallimustine; tamoxifen methiodide; tauromustine;

10 tazarotene; tecogalan sodium; tegafur; tellurapyrylium; telorierase inhibitors; temoporfin;
temozolomide; teniposide; tetrachlorodecaoxide; tetrazomine; thaliblastine; thalidomide; '
thiocoraline; thrambopoietin; thrombopoietin mimetic; thymalfasin; thymopoietin receptor agonist;
thymeotrinan; thyreid sﬁmulat%ng hermone; tin ethyl etiopurpurin; tirapazamine; titanocene
dichloride; topotecan; topsentin; toremifenc; totipoten{ stemn cell factor; translation inhibitors;

15 tretinoin; triacctyluridine; triciribine; trimetrexate; triptorelin; tropisetron; turosteride: tyrosine kinase
inhibitors; tyrphostins; UBC inhibitors; ubenimex; urogenital sinus-derived growth inhibitory factor;
urokinase receptor antagonists; vapreotide; variolin B; vector system, erythrocyte gene therapy;
velaresol; Veraminc.; verdins; verteporfin; vinorelbine; vinxaliine; vitaxin; vorozole; zanoterone;
zeniplating zilascorb; and zinostatin stimalamer.

20 The HSA linker agents of the invention can also include site-specifically conjugated
molecules and moieties. Site-specific conjugation alfows for the controlled stoichiometric
attachment (o specific residues in the HSA linker of cytotoxic, immuncmodulatory, or cyfostatic
agents including, e.g., anti tubulin agents, DNA minor groove bihders, DNA replication inhibitors,
alkylating agents, anthracyclines, antibiotics, antifolates, antimetabotites, chemotherapy or radiation

25 sensitizer, duocarmycins, etoposides, fluorinated pyrimidines, ionophores, lexitropsins, nitrosoureas,

platinols, purine antimetabolites, puromycins, steroids, taxanes, lopoisomerase inhibitors, and vinca
alkaloids or any other molecules or moieties described herein.

Techniques for conjugating therapeutic agents to proteins, and in particular to antibodies, are
well-known (e.g., Arnon ef al., “Monoclonal Antibodies For Immunotargeting Of Drugs In Cancer

30 Therapy,” in Monoclonal Antibodies And Cancer Therapy (Reisfeld e al,, eds., Alan R. Liss, Inc.,

1985); Hellstrom et al, “Antibodies For Drug Delivery,” in Controtled Drug Delivery (Robinson er

4



0.252() 20 Cynomolpts 200 monkey (1st dose) 68.8 69.7 66.6 3.18E+05 5.72E+05 5.99E+05
0.64 0.35 0.34 200 Cynomolgus itankey (4th dose) Cynomolgus monkey (4th dose)*

WO 2009/126920 PCT/US2009/640259

al., eds., Marcel Dekket, Inc., 2nd ed. 1987); Thorpe, “Antibody Carriers Of Cytotoxic Agents In
Cancer Therapy: A Review,” in Monoclonal Antibodies '84: Biological And Clinical Applications
{(Pinchera er ol cds., 1985); “Analysis, Results, and Future Prospective of the Therapeutic Use of
Radiolabeled Antibody In Cancer Therapy,” in Monoclonal Antibodies For Cancer Detection And
5 Therapy (Baldwin ef al,, eds., Academic Press, 1985); Thorpe et al., Immunol. Rev. 62:119-58
{1982); and Doronina et al, “Development of potent monoclonal antibedy auristatin conjugates for
cancer therapy,” Nature Biotech. 21:(7)778-784 (2003)). See also, e.g., PCT publication WO
89/12624.
An HSA linker of the invention, or any molecule or moiety conjugated thereto, can also be

il coupledto a lytic peptide to form an agent of the invention. Such Iytic peptides induce cell death and
include, but are not limited to, streptolysin O; stoichactis toxin; phallolysin; staphylococcus alpha
toxin; holothurin A; digitonin; melittin; lysolecithin; cardiotoxin; and cerebratulus A toxin (Kem et
al, . J. Biol. Chem. 253(16):5752-5757, 1978). An agent of the invention can also be formed by
conjugating an HSA linker of the invention, or any molecule or moiety conjugated thereto (e.g.,

I5  antibody or antibody fragment conjugates), to a synthetic peptide that shares some sequence
homology or chemical characteristics with any of the naturally occurring peptide lysins; such
characteristics include, but are not limited to, [inearity, positive charge, amphipathicity, and
formation of alpha-helical structures in a hydrophobic environment (Leuschner et al., Biology of
Reproduction 73:860-865, 2005). An HSA linker of the invention, or any molecule or moiety

20 conjugated thereto, can also be coupled to an agent that induces complement-mediated cell lysis such
as, for example, the immunoglobulin F, subunit. An HSA linker of the invention, or any molecule or
moiety conjugated thereto, can also coupled to any member of the phospholipase family of enzymics
{including phosphelipase A, phospholipase B, phospholipase C, or phospholipase D) or to a
catalytically-active subunit thereof.

25 An HSA finker of the invention, or any molecule or moiety conjugated thereto, can also be

coupled to a radioactive agent to form an agent that can be used for detection or therapeutic
128
I

2

applications. Radioactive agents that can be used include but are not limited to Fibrinogen

Fludeoxyglucose '*F; Fhluorodopa 4y Insulin %1 Insulin "' lobenguane '#; Todipamide Sodium

P'1; Todoantipyrine "*'I; Todocholesterol ™*'1 ; lodohippurate Sodium '2*I; Todohippurate Sodium *1;

30 lodohippurate Sodium "*'T; Todepyracet '*°I; Todopyracet **'I; lofetamine Hydrochloride

125 131;.
k)

lomethin "“°l; lomethin mi; lothalamate Sodium 1‘25}; lothalamate Sodium mi; tyrosine
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200  *recovery animals Example 29 15Blood samples for pharmacokinetic analysis were also
obtained from a dose range-finding toxicology study in female Cynomolgus monkeys. In this study,
animals werg i yith 4, 20 or 200 mg/kg of 132133-1 administered e ﬂ%)j 4 doses.
Sampling oﬁﬁ%ﬁ@%ﬁgﬁo and 5 minutes after dosing on each dosing day%%t%y ai)/Jsg{?QAf, 7 and 10)
to provide pre-dose and WO 2009/126920PCT/US2009/040259 peak/trough concentrations, and at 1,
2, 4, 8, 24 and 48 hours after the end of the first infusion on day 1 and at 1, 2, 4, 8, 24, 48, 72 and 120
hours after the last infusion on day 10. For recovery animals dosed at 200 mg/kg serum samples were
also collected at 16% 336 and 456 hours after the last infusion. 5Cynomolgus monkey serum samples
were assaydarasing tHe ExbBRIE B3 Basammeé st des chb &tk previd usty S er e coentedtions for
each d03@}@g‘§reﬂ%&>ﬁiﬁ}ﬁf&thggﬁéf@e@h}%iﬂmﬁgﬁzﬂyz&%@&m@hﬁ%ﬂﬁB@@&%ﬁ@Y‘éﬁQiﬁ@iﬁjmei%frc | |
concentration-time profilesfar serum B2B3-1 after dgsing.on days 1 and 10 wgere qualitatively similar
with con?é%??é?i%%%%‘@?alIy%e%:ﬁé?ﬁ]ar{iv' ﬁcjﬁﬁ?g%%r% W?I‘g%ﬂ A stitfates ranged from
38.3-67.2:houtszoneddscinatid s 0 ¢ d i e sorino GiestontLOdE) TLOTadptet )T Eheeviple’30c ~ The plasm

id encoding, e B3B3:| hispeoific scEyapibedy fusion Proteinwas.crealed sambinig gene sequences
of a UnICEJ/Ie human anti-ErbB3 scEv (dgsignated "H3"), a humap anti- 15 ErbB2 scEv (designated "B |

D2"), and'&FBHRBE MHirRA ?@ﬂ?ﬁ?‘ﬁlbﬁﬁﬁ%@ﬂ% Iéé?.‘ﬁﬁ%‘hnt@r@@?%ﬁ?ﬁ, TethngdiyBcombinantly
linked to’ffig@camingater miriis b iie FiPAdinker ciaiacannedting Peptide (AR gsenisnd the

anti-Erb cEv, Bia2, is.genetically linked tha.carboxy terminus of the:k linker yia a connecting
peptide A?Ig%%%unﬁﬁ%bea&)‘f Xéf%eé?télghen%%hnﬁ%%%?é%v%ér{g gﬁn%%ﬁ%ﬁgfiﬁ%@%’n@f%ﬁ&@h of restriction
sites durirfghesHsttuctionlebare mearhpebiidivexprésdierr sty Zecbriiiwere SyAinésized with optimized
codan ugaga.forsrammaliamexpression teasthar withcthegingle chainantibody fragments and HSA
linker. The 2 scllv was, selected from a combinatqrial phage display library created by
mutagenesis OE fﬁgﬂﬁ%ﬁ > BTG CRAS S ,Wﬁ%%gége‘fgﬁ%l eﬁé?ﬁ%}éfhllmﬁﬁg%age display
library. Th&g-d@isefv. Was selddteddromeanopsimnidibeuptbge disglay dibrapycdtidiffatiytiomate by 25
Sheets &l ganemacianges eheeding.the, B1Dg, ang H3 singhe chajy anjbody, fragments were
optimizeg,for GHO cell codon, preferences,and.synthesized for sybsequent construction of the B2B3- 1
encoding ﬁﬁsm%e.’Th{a”mo\éifié}f’H§ﬁe linkerontaihs the afirf add-substitutions. A cysteinc residue
at position 34 Wasrputated dpiserinedenordentoradiicedpotentiddpritein Retetogensgity: disato oxidation

linker conjugate may further include, for example, anti-cancer Supplementary Potentiating A gents,

including, but not limited to: tricyclic anti-depressant drugs {e.g., imipramine, desipramine,
amitryptyline, clomipramine, trimipramine, doxepin, nortriptyline, protriptyline, amoxapine, and
maprotiline); non-tricyclic anti-depressant drugs (e.g., sertraline, trazodone, and citalopram); Ca®'

20 alltagonists (e.g., verapamil, nifedipine, nitrendipine, and caroverine); Calmodulin inhibitors (e.g.,
prenylamine, trifluoroperazine, and clomipraming); Amphotericin B; Triparanol analogs (e.g.,
tamoxifen); antiarrhythmic drugs (c.g., quinidine); antthypertensive drugs (e.g., reserpine); Thiol
depleters (e.g., buthionine and sulloximine) and Multiple Drug Resistance reducing agents such as
Cremaphor EL.

25 An agent of the invention that includes an HSA linker, or any molecule or moiety conjugated
thercto, can also be coupled to or administered with cytokines (e.g., granulocyte colony stimulating
factor, interferon-alpha, and tumor necrosis factor-alpha). An HSA linker of the invention, or any
molecule or moiety conjugated thereto, can also be coupled to an antimetabolic agent. Antimetabolic
agents include, but are not limited to, the following compeunds arid their derivatives: azathioprine,

30 cladribine, cytarabine, dacarbazine, fluddrabine phosphiate, fluoréuracil, gencitabine chlorhydrate,

mercaptopurine, imethotrexate, mitobronitol, mitotane, proguani! chlorohydrate, pyrimethamine,
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30at this site. An asparaginc residue at amino acid 503 was mutated to glutamine, which in wild type
HSA is sensitive to deamination and can result in decreased pharmacologic half-life. WO
2009/12692%9}5g§g&99/040259 The gene sequence encoding the moqjggq]@&dﬂ%%was
synthesized with optimized codon usage for mammalian expression for subsequent construction of the
132133-1 encoding plasmid. Example 31 5The 132B3-1 coding sequence was cloned into pMPIOk
base vector using standard molecular biology techniques to create plasmid pMPI10k413-mHSA-81D2,
shown in Figure 30. For the most part this construct employs commonly used genetic elements.
B2B3-1 expression is driven by the human GAPD promoter. This vector utilizes genetic elements
referred t6'BSRFIIARES HMERE RBGIBHEDI AR Slathiants fthe ThaR gendlitcetemlies control the
dynamic gegasizationsilOakromatineandinssiateneahy seasstom ihsefest 9psurrounding
chromatig&heereggij{lcge ,sinﬁfco&{rl]tl{lrpb rgep?ndent, ositi n-linde_gendent,, e% s?eion of genes.
MAR eleffiénts have Been shown to |far|p1)1}8\1}ee emb%%lg ﬁr“t)]r/n R é) g%ﬁ%’ﬁgc [ fﬁg’the desired
level of expressisnfor thagtradintion vharessmbinantpoteidandicintbase thpstadility of
prodyction. The\MARalements USRI BABRIcanstE MR HAco8 NG AYmanMAR elements.

In addition to the 15B2B3-1 plasmid, a neomycin antibiotic resistance plasmid (Figure 31) and a
hygromyEHRES AR RSN AR 4% oy E 8 gk for setbe I Snahet AR dhts. Example
32: First rolandioin& erierfyrénsiekiionGhine skl bihydster vatyb Cikridicelssvesguptsighased from

ATCC (AT GELAR The AR aelLine o & serimand raline dependens adherent

sub-clone of the parental CHO cell fine created by T.T. Puck. T?} O-Kl.ceﬁrsn%seécfg?eéZBB-l
transfectiBri G prehtrtd TP Stsersiv growtinmhsdrndi frae mselepitiopttad emkfeetion. An

iterative transigelionpidesdyrs wasssed, lordevelopthe 132B % Lseallingy Twasty-teyshadrs before
transfection, C%%;Q&Kéiﬁ@gs were sug Bgﬁg&\geqhta 1.Qt)<186_cells/mL in SEM4ACHO (Serum Free)
medium %ﬁy(ﬁbne, ogan, aﬂ§EUpplemerT11§ed’vﬁm & ”Le-’gal?ﬂénnaﬁﬁaéi, ffylcmmsodium hypoxanthine,
and 0.016 mM thyhidinekoniihe dasnobransfectioltcdelis weiktyreguspentded i OptiMENM:medium

(Invitrogeg GREifeaisRAdfikand 40,000 celle ek placrd ihaach: well ot adwentysfour well plate.
In the first %ansfectlon, the B2B3-1 expression plasmid (pMP | Ok4H3-mHSA-B ID2) and the neomycin

resistancBPIRERIG YOI 50" BB RRG E8 &G EM RE I BRB UGN, MBRIRKer8 kel tsbther using
a molar plasmidgi80ratichebibe biBRB3:isnearhytin vesistaner)oilheplasidmixitirelanas subsequently
mixed with,, Ia0IG liRid.tr ion re I ine, LT, Jnvi ' Corpy Garlsbad, CA)
WO G T BB N A iy
minutes. THEVISRATRIRFBIMESCWES tHAR Rt o Thd PRy Cedrdisiiaat et J 4 sl sketiss were
placed inkaSTEYBY% CR2dnaubataiobExample. 3cuSelecinnangdseerningior.siighdneducers 5The
contents of each transfegti ell. were w it S, trypsinize istributed ac two,
ninety-si>(<9\1/\?lelﬁ f)flg{’ég%:l r%@ﬁr]g\év\}f#\}ﬁec igtﬁ??’ehc%g’ﬁﬁsl?s%%%’o% T\%fl’:zf\fél‘—'?)Z%Hﬂ]\ﬁtrgt%%hg%raﬁf{g@rlsbad, CA)
witt?4098 PBY {ireirbgeniCorprebarkebhagoeapand 5o wigh) of geneticin (G418; Invitrogen Corp,

Carlsbad, CA). Megdiaiathe S0-walh platesas changed Qgay-A ik SEMAGHE: medivm.
supplem?vgt%d with SiuM L-%IUtamigé’ﬁ%h mM sodium %%%%nthine, 0.016 10rnM thymidine, and

500mg/L GEnSticin FOIBwING AR %&‘iWBRX}S&“k%S PE TP SRCAS RS surviving cells
had formedivellt-defimeaicbioniesicihe tetpries hyehe Bvdinatedetsing. quaitithtivatispdt blot techniques.

The top produsing,Gelepissiwers Bpsinizad-andexppadedig asingledal.ala sfmvell piate.
25 cell or tissue to which the binding moiety is directed. For example, an agent of the invention can be
used to target and destroy cancer cells of the lung, breast, prostate, and colon in order to prevent,
stabilize, inhibit the progression of, or treal cancers eriginating in these organs when the agent
inciudes a binding moiety that specifically binds to the cancer cells in these organs. Also, for
example, the agents of the invenﬁon can be used to target and destroy cells of the vasculature, brain,
30 liver, kidney, heart, lung, prostate, colon, nésopharynx, oropharynx, larynx, bronchus, and skin in

order to prevent, stabilize, inhibit the progression of, or treat age-related, tobacco-related, or
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A seven day productivity assay was used to screen for high B2B3-1 producing colonies. 15Upon
expansion the cells in 24-well plates were allowed to proliferate for seven days in SFM4CHO medium
supplement%\gh%gz M L- -glutamine, 0.1 mM sodium hypoxanthine, and&ﬁ%@ H&Mﬁﬁh} ggldlne The
B2B3-1 concentratlon in the spent media was determined. Top clones fr 54 -well scale were
expanded into 125 mL baffled shake flasks. A seven day study in the shake flask in SFM4CHO
medium supplemented with 8mM L-glutamine, 0.1 mM sodium hypoxanthine, and 0.016 20 mM
thymidine was used to screen the cell pools for growth and B2B3-1 production. Example 34: Second
Round of Gene Transfection The highest producing cell pool determined from the first round of
transfectH BB Wasstrmisrtisans ‘§gé?r§6‘|§d°tﬁlﬁ‘éf’t8r Py dar it i BY. R eh Bt RbtIrs before
transfectbﬁnaﬁae’o@eﬂ%ppﬁﬂtwa@ﬁwﬂpﬁﬂswgdHSD&;QX{JgQ@ eellsiorks iR M4 cddGs(Serim Free)
medium su%g: ‘%ﬁ'ﬂ}gén% ﬂgﬁlut rpelgcehg%m sodium hypoxanthinc, and 0.016 mM
thymidine. On ‘the day of tfanstec lon, cells were resuspended in OptiMEM medium (Invitrogen Corp,
Carlsbad, CA) anid 40, @@beéeﬂﬁlweweq@me’dlm eavksweé leofabinveniy-foubwelhplater In the first
transfectignthe. ﬁa%pécen@ﬁwﬁ%@éﬁaga%a%ﬁgﬂd&%’%ﬁﬁé%m@%y%é%@ tech,

Mountain View, CA)) were 30mixed together using a molar%ﬁlasmld ratio of 50: ‘hygromyein

resstanc%?éi”l“ﬁfacﬁ‘ s?ﬁ‘f’&tcfﬁ&?ﬁ%“&/\?ﬁ Dt EstR Pt te |tﬁ°éeéﬁf’i@|1ﬁcali‘d’@‘f’rﬁﬁsfectlon reagent

(LipofectantineptideX Qo280 81t 26928R Gkt US 2009 16402 5l rinvdirogenGorp) anddipid/ DNA

complexgsayergaalioyyed. ig.foray; %m'é%mwf@aamheralgé\/m%%ﬁap!@o 138 han.ggrled to the cell
5 le 35: Selection and

pool and the 24-well plates Wwere placed in a 37C, 5% COZ incubat
Screening fbm@wer%@@?@ﬁfoﬁfe@eéﬁwwah@féeﬂmﬁed withta E@ﬁtélﬁterdfféatwaheﬁecuon well

wereowashuemmumaﬁ&hﬁmmdeanﬁrdjﬂmgmdmm@egwe,aeawnpla&e%ofm grgwth media used
consisted of F12 ﬁ)e e]&t |£Qt%9t‘;/es PmI? 7 %nd 400 mg/L of hygromycin B (Invitrogen
Corp). Media in tf] ates wa an ed on ?3 &iéne SFM4CTIO medium

supplemented WWMELHQIﬂt%ﬁsﬂiﬁb?f@flﬁmM@O@@wgm%yp@f)@aﬁﬂhmﬂ@@ﬁ@ palgetieythidine , and 400

mg/L of hygroryeia: Betf}fgea anadditional fwawerks afselestion, survivinggelishag formed
well- deflned colo é‘%& ([-F lones were evaluated using quantijtative spot blot technlques The top

producing E81Biie! iR ST B ArbE R ARIRGRrshsF P dRetiBlstely A seven
daylprodustiVing assaywastisetite soreenlfor high 82B3-1 producing colonies. 15Upon expansion the

cells were allowed to proliferalgsfnrsevrmeaysaantihe: RaB3:4 senaeny ;Ha%m the spent media was

determined. Top clones_from the 24-well plates were expanded into 125 mL baffled shaker flasks
in the H;}Hdr?épéﬁ‘i\ﬁa@hd rh&dti %ﬁﬁﬁ?éﬁ?@nﬂéd%ﬁf‘?@ﬁf%@%t&ﬁmﬁe“W’i‘fﬁml%d|um
hypoxanﬂymemambd;&;:ﬁdmmlthymxﬁ@m&eev&emstayﬁadymahake ﬂaekywaﬁ;msed to screen the cell

pools for han 3-1 he spent medi ed Usi rotein Aresin and
Q&T Wd m%aB\gﬁi gfé){ ar Of%l?u{l\pen 1t Can a e bes? (}1 in 99 F

an HPLCp t Example |m|t|ng on|n r0W|n and h| §hest B283-I
-prc?d’UC|r$§°B’éll’dﬁ)f‘?Héﬁ%?ﬁé’d%‘§/% preeRsRtADy: aééa@e@ewae ct@a?efersrealfﬁ@m me@gem shaker flask

and platediindhiver@ervielplaiegsata sell:congentratian calculated to give one cell/well. The 96-well
plates were pl ed |n n mcubatohgk?f? and 5% CO2. The .w Fgll were examined bi-weekly to track

formation of colORies. Colonies arisig from A %lisnmlve%é?f’\ﬁ%’}én Kt b RSEL S e symmetrical
shape of@tﬁépeemiqy.SWeFI@;m@qhtam@@smﬂﬂe@mbmesawe?etmmmdtﬁonmﬂl’a@lﬁseﬁew|ng by 24-well

7-day asgasement @usidiomeshakel Jaskir 30dayassesgment.

25 In another embodiment, the HISA linker of the invention is joined to an activatable form
of cytotoxic polypeptide (e.g., a biologicaily-inactive pro-agent that is capable of activation upon
cleavage by an enzyme or drug). In this embodiment, texposure (e.g., in vivo) of*the cytotoxic
polypeptide pro-agent to an enzyme of drug capable of cleaving the cylotoxic polypeptide,
renders the cytotoxic polypeptide biologically-active (e.g., cytotoxic or cytostatic). An example

30 of a biologically-inactive cytotoxic polypeptide that can be converted to a biclogically-active

form for use with an HSA linker of the invention is a procaspase (é.g., procaspase 8 or 3). For
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The second round of limiting dilution cloning was performed in a similar manner to the first round. An
additional 100 mL fed batch evaluation was performed to confirm clone choice. A pre-seed bank was
cryopreserv% gl(gmggme 37: Formulation of B2B3-1 B2B3-1 can bem@'ﬁ F&Qé%@ce a week
via intravenous infusion over a period of 60 or 90 minutes, depending on patient tolerability. B2B3-1
can be formulated in a sterile 20 mM Lhistidine hydrochloride, 150 mM sodium chloride, pH 6.5
solution at a concentration of 25mg/mL for administration to a patient (e.g., a human). 10 Example 38:
Treatment of Breast Cancer An HSA linker of the invention (e.g., B283- |; SEQ ID NO: 16) can be
administered to a patient diagnosed with breast cancer. For example, a patient whose cancer is

diagnoset- @B e sipts g Idvaknotiepibderalgrovirs favtotive ceptordssudhbad EibI32 (HER2/neu)
can be 15freatedpwith@miiiaAdinker carioined to ankebBBiding.neialy ApBysicianproviding care
to a patient. dia nose%with breast cancer can administer an HSA linker of the invention suitable and

capable Sf proVidhat the bEEY IR ApEiRE BEHEF RSt patient. Selection of, for example, the binding
moieties, conjoinedaengnd&EBA: ifiker iof¢hieoinviention cantoéy hased joimalinicalidetaintinarits of the
patient afd sReilf, cANRRIMRUANA ERh eHATBIe ABRENRIC,P LRI OO A0 efReNR of cancer biopsies

can reveal increased expression of ErbB2, indicating that an LISA linker of the invention that
incorpordte&HHHBHEEMb B2 bIA JIReIBtY (B BBy igriseoucaer s aiseetisally.  In one
embodimentioéthe liypeontion. 8283k can becasghibistareddo pdpatieptaiagnosed with byeast cancer

once a week via intravenous infusion over a period of, e.g. or 90 minutes, 25depending on patient
oo B G Sl B TR P UGB chiorice. b
6.5 solutirilatcaebrtseiseramicn info2Biaggm Rifde adiinistraiohad cejsegnts(@guda Fuman). A clinician
supmvismgm@e,aam@g@ma@fnaags@gaqmemm@&xmuaggr&rgmmymg%mﬁolIow common
formulation and dosjng practjces to determine the proper course of therapy for any given patient.
30The in%%ﬁﬂg)ﬁ’ffmjﬁé%rfj J&%’é“f’cg‘r"the co-administration of one or more therapeutic drugs or
compounds in dhmipireatiom alsittctiter¢d 8 Aulikeradd thedone atiori(e, g oyB2B3: bp S aNO:16), such
as the commpep.chemotherapeytic redimen foL g trealnant At Rieast canesr igludes doxorubicin,

cyclophosphamide, and paclitaxel. Alternatively, a clinician tan administer the 1ISA linker of invention
(e.g., B2BIRI b RBINAEsH With'Salgicibrraeialicathe lByynY Hekbinira st eaficeran a patient in
neelth thetept:sSidmxample 39h TreatpankpfQuarianhCaNeelnker oAmdlSietingenof dhedmvention can be
administered fo,3,pRUS' dlagngsed wib.varian sancer(earian carsinoma), far example, a patient
whose cancer Is diagnosed as eipresglng)hldh th fs of epidermal grow%ﬁ? C o?ergc’elptors, such as
ErbB2 (HERZYaL)Eai Be frkatdd sviftisah 10H SRk wshoirdt 1ol areEkbB 2hidinendiety. A
physiciapqiaidding Gape des apatien slagnose ity oy aUAR 6 ARGRI SRR AdBTSIREaR HSA linker of
the invenl'gliee[)n 1g§i]t%té‘e d%nlgzl tcarpabﬁ. ofi&g?vidin lthse best therapeutic benefit to the patient. Selection of,
for example. tha Bindirig Mdietes EURiOReE B G LTS K MRS BP tHaTh IR RIBH A 5415488 on clinical
detéfmindbifts Of thorpatient. asrdrspetifid @aRcEOviTiand. EgrexBfiipie [peftypic mrhistalegic 15screens
of canceghigpaiesean saveahinceased srarassien A EibRe: 85#&@@%&@&9?&%9)%9&%%‘33 (eg.

overexpressed receptors or ligands specific to the cancer), which can be targeted by an HSA linker of
the inverfigh tHAEH ﬂ%?g‘fégs‘ﬁﬂlﬁit’ﬁﬁéHJBﬁ%%W%&%N?@@E@@B@f}W%%r(stg%é‘? specific
binding mélety) dndde lemmbb diment afthiblinvedtion BRBA-1 gambeaagministergd kom; patient
diagnosegh ANl SyRTaRFANGRS. 211o8 MWASKWIRBIRYENOLS IuSiEN. YR} A REIIRA O, e.g-, 60 or 90

minutes, d%pendin%l;n&g ent tolerability. B2ZB3-1 can be formulated in a sterile §'mM Lhistidine
hydtochlbFRIE2 8D YAM LB CHidke) presrdsiltiors iateacesitennemioir otspigahithddich-
administeafien) {0 acpatierbie G5 @ uraak) Asclimatansugeryisingdhe administration @EB2B3-1 or any
other TI inker of the invention. for the, tr of ovarian 25cancer can follow. common formulation
and dosﬁ%sjp%%ﬁ Pe%) If?é?a .I,Olnr?(;rugbé]é;?f on §§I’ ?r%é%}ﬁg%%ogﬁé Srmine Oéaﬁrgﬁéer{r%%ﬁ‘f@e il ?@éFapy for any
given paticitoyhéihgostiopifirhanproided ford tié Kb-Hdsmiistrltidirolondopimoretherapeutic drugs

or COMPRWHLS.IN m@m@m@%@ﬂ,@ﬁr}i§/@m% afiha | Wﬁﬁ“@)@ é?ag_; ’bﬁc%ﬁﬁh;sré 662 HoRlO:16).

Alt%r&ati\{gly, %.cl'b%cian can administer an 1-SA linker of invention in combination
613 (1999)); apoptosis-inducing protein (SEQ ID NO:43; AIP; Murawaka et al., Namure 8:298-307

(2001)); IL-lu propiece polypeptide (see, e.g., 1.8, Patent 6,191,269, hercin incorporated by
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30with surgical or radiation therapy to treat ovarian cancer in a patient in need thereof, WO
2009/126920PCT11JS20091040259 Example 40 HSA linker conjugates of the invention can be

constructed,dgélg PPy more of the elements (groups A-E) listed in Tabigc%ggi&ygm &g@rtlcular an
HSA linker of the Invention, which is shown as Group C in Table 5 below, can incorporate one or more

binding moieties selected from groups A 5and E shown in Table 5. In addition, the HSA linker
conjugates can also include one or more peptide connectors, which are selected from groups B and D
in Table 5, at each of the amino and carboxy terminal ends of the HSA linker. Peptide connectors can
be repeated or truncated to increase or decrease the length of the connector sequence. 10The
inventior PrHas BpRBIREErBRHITHEREssH e Ers Ainkef e (ise stiglefesmmseefsterand binding

moieties giptiuasadrabioueol albles6 listsien m%ﬂlalﬁf)&@fawgﬁmaﬂéﬂﬁa \;]aﬁw@gg%gé&@iﬁfﬁlflc or
ErbB3- -spe ific binding mo et| S. pe tide connectors, at.t mino and carboxy termini
i i SR it i

B spdogan an RESPRBIRR B AR RS iR AP ERihg Moiety

of an HSKCI et of the inventio
N- Termlmaﬂ?@éﬁhe‘etmﬂmﬁﬁ@m@ 1 SACPrenniraliConnctdicCary ooz Temmimal Binding Moiety

13283-1 (SEQDINO6) BRR3s2, (SEQUR NREAT) 3283509 1D NQ L1 FR(SE QD NO:26) A5
(SEQ ID NO: 28 AS (S NO: 28 nil:ISA (SEQ ID NO:1) mHSA (SEQ ID NO:1 ) AAAL (SEQ ID
NO:5) A/&%\q_ nﬂ“ﬁlg% 006/017 )01 (intracellular domain of delta 1 and jagged 1).

Wild-type HSA Linker Conjugates
The present invention also encompasses a naturally-occurring wild-type HSA linker, the
10 amuno acid and nucleotide sequences of which are provided in SEQ ID NOS:3 and 4, respectively, in
the formation of binding, diagnostic, or therapeutic agents of the invention. In all embodiments of
the invention utilizing an HSA linker with the amino acid sequence listed in SEQ ID NO:3, one or
more polypeptide connectors, as described above, are covalently aitached 1o the amino and/or
carbexy termini of the HSA linker, or to an amino acid residue within the HSA linker scquence, to

15 facilitate conjugation of one or more binding moieties.

Truncations 7
The invention further features a conjugate that is formed using a truncated wild-type 1ISA
polypeptide, which can be combined with one or more polypeptide connectors or binding moieties.
20 A wild-type HSA polypeptide lacking 1,2, 3, 4, 5, 10, 13, 20, 50, 100, 200 or more amino acids of
the full-length wild-type HSA amino acid sequence (i.e., SEQ ID NO:3) can be conjoined to any of
the binding moieties or diagnostic or therapeutic agents described herein. Truncations can occur at
one or both ends of the HSA linker, or can include a deletion of internal residues. Truncation of
more than onc amino acid residue need not be linear. Examples of wild-type HSA linkers of the
25 invention include those having, in combination with one or more polypeptide connectors or binding
moieties, one or mere of domain I (SEQ 1D NO:56; restdues 1-197 of SEQ ID NO:3), domain 1T
(SEQ 1D NO:54; residues 189-385 of SEQ 1D NO:3), or domain IH {SEQ 1D NO:57; residues 381-
585 of SEQ ID NO:3), or combinations thereof, ¢.g., domains [ and 11, 1 and 111, and II and II1.
Serum clearance rates of a conjugate of the invention (e.g., a bispecific HSA-drug or
30 radioisotope-containing agent), can be optimized by testing conjugates containing a truncated wild-

type HSA linker, as describe above.
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8102 (SEQ ID NO:27)  131D2 (SEQ ID NO:27) AAS:ml-ISA (SEQ ID No:!) AAAL (SEQ ID NO:5)
F5136112 (SEQ 10 NO:32) 8283-4 (SLQ ID NO:19) B2B3-5 (SEQ ID NO:20) -gifil T(SiVib NO:21) A5

(SEQID N%%{%ﬁg :1SA (SEQ ID NO:1') AAAL (SEQ ID NO.5) AAS%@&?%P"@(%@S) ML3.9

(SEQ ID NO:29) 8102 (SEQ ID NO:27) B12 (SEQ ID NO:30) 1 AASMII 1) AASHIl-ISA
(SEQ ID NO:1) 812 (SEQ ID NO:30) AAAL (SEQ ID NO:5) 1:5136112 (SEQ ID NO:32)

Additional HSA Linker Modifications

The invention further provides site-specific chemical modification of amino acid residues in
the HSA linker polypeptide. The eorrectly-folded tertiary siructure of HSA displays certain amino
acid residues on the external face of the protein. Chemically-reactive amino acid residues (e.g.,

5  cysteine) can be substituted for these s'urfac&exposcd residues to allow site-specific conjugation ofa
diagnostic or therapeutic agent.

The invention also provides for the addition or removal of asparagine, serine, or threonine
residues from an HSA linker polypeptide sequence to alter glycosylation of these amino acid
residues. Glycosylation sites added to an HSA linker are preferably surface-exposed, as discussed

10 herein. Glycosyl or other carbohydrate moieties introduced to an HSA linker can be directly

conjugated to diagnestic, therapeutic, or cytotoic agents.

Cysteine (Thiol) Conjugation
The invention features the substitution of surface-exposed amino acid residues of the HSA
15 linker polypeptide with cysteine residues to allow for chemical conjugation of diagnostic,
therapeutic, or cytotoxic agents. Cysteine residues exposed on the surface of the HSA linker
polypeptide (when folded into its native tertiary structure) atlow the specific conjugation of a
diagnostic, therapeutic, or cytotoxic agent fo a thiol reactive group such as maleimide or haloacetyl.
The nucleophilic reactivity of the thiol functionality of a cysteine residue to a maleimide group is
20 about 1000 times higher compared to any other amino acid functionality in a protein, such as the
amino group of a lysine residue or the N-terminal amino group. Thiol specific functionality in
iodoacety! and maleimide reagents may react with amine groups, but higher pI1 (>9.0) and longer
reaction times are required (Garman, 1997, Non-Radioactive Labelling: A Practical Approach,
Academic Press, London). The amount of free thiol in a protein may be estimated using the standard
25  Ellman's assay. In some instances, reduction of the disulfide bonds with a reagent such as
dithiothreitol (DTT) or selenol (Singh er al., Anal. Biochem. 304:147-156 (2002)) is required to
generate the reactive free thiol.
Sites for cysteine substitution can be identified by analysis of surface accessibility of the
HSA linker (e.g., the identification of serine and threonine residues as suitable for substitution are
30 described in Example 1 below). The surface accessibility can be expressed as the surface area {(e.g.,

square angstroms) that can be contacted by a solvent molecule, e.g., water.. The occupied space of
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82133-7 (SEQ ID NO:22) 132133,-8 (SEQ ID NO:23) 132133-9 (SEQ ID NO -4 (SEQ ID NO:31) F4
(SEQ ID NO:31) I-13 (SEQ ID NO1.26) AAS AAS MESA (SEQ ID NO:!) mlISA (SEQ ID NO:I): AAAL

(SEQ ID NO5), AAALISEQ ID NO:5) I AAAL (SEQ ID NO 5) 8102 (SEQL1ANQ;274)F5E3682 (SEQ ID
NO:32) AX@& NSA (ésﬁFEIQ 10 NO 3) 13102 (SEQ ID NO 27) 132B3-10 (]]éEQ |E’”>g(|@of25) E3 (SEQ ID

NO:26) AAS OMISA (SEQ ID NO:1)1 AAAL (SEQ ID NO:5) F586H2 (SEQ ID NO:32) WO
2009/126920PCT/US2009/040259 APPENDIX A SEQUENCE LISTINGS SEQ ID NO:1  Human
Serum Albumin (HSA) Linker with C34S and N503Q substitutions ("m1ISA") 5Amino Acid Sequence
DANK SEVAHRFKILLGEENFKAINLIAFAQ YEQQSPFEDHVKLVNEVTEFAKTCVADESAE
NCDKSE¥ EEGHRIETVA FERETEGHEMA DCOAKOE PERN ECPEHR DDN NP REVRPEV

DVMG TATBINEE TFLASKM LY ETARRERYEY ARELLREAIGR YKAMRTEC CRAARKAAREIRLO0

KLDELKDEGKAS RLKCASLOKEGERAFKAWAVARL SWYKAEFAEVSKLVTDETK
VOB L A S R LR o B S A KB B S EROEIAD Lp
LAADEVESKDVRKNYAE ARDVFMIE MPwY EYARRH B YUY id BRLAKTVETT EKCCP!

AAAE)P|§E&Yﬁl§g{§1@%&%&Yﬁ@?&mﬁ}&&@‘@@%E@%Sﬁﬁ%%&@%@YTKKVPQVSTPT
LVEVSREILGKVGS‘W\(}%I?FEF‘;FAKRMPCIAEDYLSVVENQLCVLITE TPVSDRVTKCCTESLV 15

NRRPCPERT EObE ONETITI PR A DT HSERERUIKRE PAL VEFTRISKERATRESL KA
VMDDF AXFMENBGRADDKET DFA FEGH Kb MANSQAM Ble, SEQIHRING 2 Bioinformatics. The

substitution of cysteines at surface-exposed sites allows for conjugation of the reactive cysteine to a
thiot reactive group linked to the diagnostic or therapeutic agent.
10
Glycosylation
In addition, altered serum clearance rates can be achieved by engineering glycosyiation sites
into the HSA linker. In certain embodiments, an HSA linker of the invention is glycosylated.
Glycosylation of polypeptides is typically either N-linked or O-linked. N-linked rcfers to the
15 amachment of a carbohydrate moiety to the side chain of an asparagine residue. The tripeptide
sequences asparagine-X-serine and asparagine-X-threonine, where X represents any amino acid
except proling, are the recognition sequences for enzymatic attachment of the carbohydrate moiety to
. the asparagine side chain. Thus, the presence of either of these tripeptide sequences in a polypeptide
creates a potential glycosylation site. O-linked glycosylation refers to the attachment of one of the
20 sugars N-aceylgalactosamine, galactose, or xylose to a hydroxyamino acid, most commeonly serine or
threonine, although 5-hydroxyproline or S-hydroxylysine may also be used.
Addition or defetion of glycosylation sites to the HSA linker is conveniently accomplished by
altering the amino acid sequence such that one or more ot the above-described tripeptide sequences
(for N-linked glycosylation sites) is created. The alteration may also be made by the addition,
25 deletion, or substitution of one or more serine or threonine residues fo the sequence of the original
HSA linker (for O-linked glycosylation sites). The resulting carbohydrate structures on HSA can also
be used for site-specific conjugation of cytotoxic, immunomodulatory or cytostatic agents as

described above.

30
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Human Serum Albumin (RSA) Linker w/C34S and N503Q substitutions ("InHSA") 20Nucleotide
Sequence GACGCTCACAAGAGCGAAGTGGCACATAGGTTCAAAGA TCTGGGCGA AGAGAACT
11A A GGCLCECGTCCTGATCOCTIL CGCACAGTACCTCCAGCACiTcgér:@%ﬂ{[gf%gATCAc
GTGAAACTGGTCAATGAGGTGACCGAATTTGCCAAGACATGCGTGG CRERETG 25
CAGAAAACTGTGACAAATCACTGCATACTCTCTTTGGAGATAAGCTGTGCACCGTCGCC
ACACTCAGAGAGACTIATGGGGAAATGGCTGACTGIIGCGCAAAACAGGAGCCTGAAC
GGAATGAGTOTTTCCTCCAGCACAAGGATGACAACCCAAATCTGCCCCGCCTCGTGCGA
CCTGAGGTCGATGTGATGTGCACCGCCTTTCATGACAACGAAGAGACATTCCTGAAGA
AATACCHET A EsAARert atGodraisc et a amaETIRPFATGCCCCCGAGCTCCTGFICT 30 11
GCAAAGAGATAC AMAGEE TEELTHGAC TEAA@ITERCAGEGE ACCTRA TANG RLERE
ATGTCFCCTGCCTAAACTO C%%%CTCCGOGATGAAGQTAAGG TT%CAG_C,GCCAAA
CAGCGCETEAAETEEEE T -%ﬂ%&%%“ﬁ*b%é%%@@é&f&t%?@f AAREBCPEGGC
TGTGGCSUBIFCTEAG FORGAGEMITCCARAGCBOAGAATTHIGUTGAG GTETCAAAATETERG TGA C
COAC oG HAAGOTCCATARTGARIGTTGEOACAGABAI GG GTRRRATGTGRHG 32
GACC|ATAGA%CA%ACCTCGCTAAATATA_TCT_GCGAGAAT&AGGATTCC TTAGCTCTAA G
CTGAAAGARTET T O G RBR A B E T EERR RABAETEAT PETRTC O SABTTS
GAAAACBACGAGA TRACAGEAGATITE CEATCACTECRTGRUEAGT AFGTGGAATCCA A A
GATGTCTGCAA GAATTA CGCAGAGGCTA A AGA CGTG | | CCTGGGGATGTTTCTGTAT
GAGTACGCCCGGCGTCACCCCGATTATAGCGTCGTGCTCCTGCTCCGACTGGCAAAGAC 40
CTACGAAKANC T sr SR EMmA e et Bai /e CaRASKROCTCATGAATGTIATGCTA

AGGEY GTTCCGATeAGEbA ANGGTAGEGETOGAAZAGE CECARAACH TEAT FANAGAGAA
ITGCGAACTGTTC({SA(],;%C TCGGTGAATACAAGTTTCAGAACGCCCTGCTCGTGCGTT

A
ATACCARARKEEFC 10{:% PG R A AR AN BT E TR T ARG ABREART AT

GGG CAARRETENCATCGANAGTGET GOZRAACACOGCCAGCOAAAGKGAAT GCCTIBRGET WO
2009/126520R6F Ht2:200% 040259 AL BATTALHT & HeGR AR LG CHEARG CA R reted
CTCTGCGTGCTGCATGAAAAGACCCCAGT | )

CAGCGAHE 8@@&8&%&%@%@&%@6‘@%@&?@%&&%@@6@%E‘)E:WWA
GTGLCOTCGARAGTBBHCORARCT TATGCIGECIAAGGAGE TIGAGGG TBAAMMGATRCACC f t
CACTGGTCGAGCTCGTGAAGCATAAACCAAAGGCTACCAAGGAGCAGCTGAAAGCCGT
CATGGACGATTICGCAGC | | TTGTGGAAAAGTGYMCAAAGCCCIACGATAAGGAGACT
TGTTTCBGAGL MBAGCHRHGHABMMAGCTCGTGGCTGCCAGCCAGGCAGCTCTGGGTCTG 10 SEQ

ID NO:3 Humang,Serum Albumin (HSA). Amino Acid Sequence . . ,
DAHKSEVATI g&ﬁ“ﬁ?? ‘E?ﬁ@?ﬁéﬁﬂ%ﬁwéﬁ%"ﬁﬁ%\?&ﬁﬁﬁ%\?ﬁ‘#&ﬂ@%ﬁé@% 15
NCBKSLHTtireyprEe Tian FLERE TG EipRE CAKO EPERNEC FIHK DB NPNIPRIVRREY
DVMCTARRBNEE BRI oY BARRE BYmEABELLEEAK RUANE TEGGRAARKAAGELP
KLDELRDEGKASSAK RLKCASIG?KFGERAFKAWAVARLS RFPKAEFAEVSKLVTDETK
VHTECCEEDE PECADBRATERK P& ENG1SE  SE R RE LR B B RER Y ENDEMPAD LP
SLAADEVESKDWCKNYALK DYELGMEDY BYAROR FRDYS VWL HRLAKEYETThEKGC 20
AAADPITEGY/ EFKBL ALLVRYTKKYRPQVSTPT
LVEVSRNEWCC%&%&%%_ %éﬁ%%%\%gﬁ%%\%ﬁ%%&R\}/’P%%:%r“é}éfv
NRRPCEEATEY ORTV VB RERNRICE o HABTETE SER ERONRITA PRIy RERPKATREOL
KAVMD DFAARN &K CCKARDIKETGRAL BGKKE VAASQAALGLR5-SEQAR-NGidmvmas Serum

Albumin ) leofi nce. ;.. L . .
SATCOALTOLNEGRUE PRSI cn! Seinces ek KA SRR R e A PR 20 A
AGCCTTE ST rtentrecorrrbetruaaine ddi CHnCeAGTETBGARRIS KAGSFEATG
TAAAATTIABT GAATGAAGTAACTGAATTMCAAAAACATGTGTAGCTGATGAGTCAGC
TG@AAATTGTﬁf@@AATCACTTCATACCCTTTTTG  AGACAAATTATGCACAGTTOCAA
CTCITCGTGAARCE AT U PEARRT S 16 REHEE P R A AR ARG JOR D Pesa es !
AAATGAATGETICTTGOAASACARAGAT GACAACCCAAACCTOGCCEGAGETEAGA 35
CCAGAGG11GATGTGATGTGCACT GC FITTCATGACAATGAAGAGACATTTTTGAAAAA
ATACTTATATGAAATTGCCAGAAGACATCCTTACTTTTATGCCCCGGAACTCCITTTCTT
TGCTAAAAGGTATA AAGCTGCTT 11 ACAGAATGTTGCCAAGCTGCTGATAAAGCTGCCT
GCCTGTTGCCAAAGCTCOATGAACTTCGGGATCIAAGGGAAGGC fTCGTCTGCCAAACA
GAGACTCAAATGTGCCAGTCTCCAAAAA 11 TGGAGAAAGAGCTTTCAAAGCATGGGCA 40
GTGGCTCGC CTGA GCCAGAGATTTCCCAAAGCTGAGTTTGCA GAAGTTTCCAA GTTAGT GACA
GATCTT ACCAA A GTCCACACGGAATGCTGCC ATGGA GA TCTGCTTGAATGTGCTG
ATGACAGGGCGGACCTTGCCAAGTATATCTGTGAAAATCAGGATTCGATCTCCAGTAA

ACTGAAGGAATGCTGTGAAAAACCTCTOTTOGAAAAATCCCACTGCATTGCCGAAGIG
CAAAMCATCACATCCCTCCECACTTCCCTTCATTACCTCCTCATTICTTCAAACTAA WO



Polypeptide Connector Amino Acid Sequence 20 AAAL SEQ ID NO:6 Human Serum Albumin (HSA)
Linker with C34S and N503Q substitutions ("mHSA") and Polypeptide Connector 25 Amino Acid
Sequence AASRAHKSEVAI IRFKDLGEENFKALVLIATAQYLQQSPFEDRMKINNEVTETAKTCVA
DESAENCDKSLITTLFGDKLCTVATLRETYGEMADCCAKQEPERNECFLQHKDDNPNLP
RLVRPEVDVMCTAFTIDNEETTLKKYLYEIARRHPYFYAPELLITAKRYKAAFTECCQAA 30
DKAACTLPKLDELRDEGKA SSA KQIILKCA SLQKFGERA FKA WA VARLSQRFPKAEFAE VS
KILVTIDLTKVHTEC CHGDLLECADDRADLAKVICENQD S IS SKLKECCEKPLLEKSHCI
AEVENDEMPADLPSLAADFVESKDVCKNYAEAKDVFLGMFLYEYARRHPDYSVVLLL
RLAKTYEPTHERE CRAADPHEEYSAOTPDER PR/ EErGNET KONCRL FEQL GEVKTONA,

LLVRY TKEMRQWET BT VEMSRNLGENG S KGS KHPEAKRMBGAERY LS NQL GYLE RS
EKTPVSDRVTKCCTESLVNRRP CESALEVD TﬁVF’.KETQ@FITHADICTLSEKER

. K
KQTALVEL VR BRATKEBI R RSB DERA APDRETERRE FEI KR SR ALG1. SEQ ID
NO:? 40 irumian.Setuon wibowhimg iS¢ nkdin gyl D84S, and i BRBP-stibstitutiangufimi SA") and

Polypeptife & OnRENIRE AURRALEH P EALERSEbIe carrier preferably an aqueous carrier, ¢.o.. water
AMI/DAHKSEVAHRFKDLGEENFKALVLIA AQYLQQSPFEDFK/KL NEVTETA VA 45

DESAENGHRET L BEBHIESTYA TERET Y SRR E CAKOE PR R FeARISBNPNI, P
RLVRPENBWME EABHBNEETRK KYNEI RRIRYEY AP LG O AKRYKAATTEGE QAN

DKAACLLPKL GICASS RLKCASL KI;_BGSER A\EKAWAVARL SORFPK, lle he
VSKLVTOL T TR0 B L KB RADEARY BN O DLISaK LKECERRPLL LB ™
AEVENDENPADY P ANBEVESKOVE RNY A EARD VR GIMEDYEY AR REPDYSHarIsIsu as

RLAKT YEAdRLEK ELAAARRIMRGYAKYER BB L VERRONL IKQNC BELEEQLGE KRN M on
LLVRYTKKVPOVSTPTLVEVSRNLGKYGSKCCKHPEAKRMPCAEDYLSVYLNQLCVLI ‘
EKTPVSBRVTKEEIELPUNE PEGBETYYPKER SRETETEHABC IS ERERG Ik
KQTALVE WIGHKPKATKEQRKAWMMED B FARE EKCBHABDKETEFAEEGKKLVAASQA ALGL 10 SEQ
I1) NO:8 HumanRerupAOHmIn HSR)sLRKEWI G345 AR NRP3QsMDSIIHIQDS, ((IHSA) and
Polypeptide, Connector Amino Acid Sequence 15 DAI IKSEVAHRIKDLGEENFKALVLIAFAQYLQQS
PFEDHVF@EV@@V%I—%&R%WN@E@wUS solutions may be packaged for use as is, or lyophilized, the

AENC DKSIpHiTikzéd@iAr 10V Achid_iarh it MADGEAK QR EERMNIEE HeH IKRRINPINAR L Vhe

RPEVD : YLYEIARRHPYFYARELLTITAK _e\r(K AF_'I\;}EC DK AACLLPIC
DELROECIAS SA KGR LKCA SLOKECERA A WA U R SRR R AERAEUS 20

KLV TDLIKVENERECH S PIECRBHRA Py iCEAS BSISSKIKEC CErpL L ER SIOREENDEM
PADLP S AADIMIE S K BMGHMNEA BAKRY Felsta MELoYiARRI Bt nmdh VikELRlount of an

AKTYET, CAAADPITECYAKVEDEFKPLVEEPONLIKQNCELFEE EYKFONALL
VRYTKﬂl\%{%‘iwﬁ?@?ﬁﬁﬁ?&@\‘?@}%ﬂ&?ﬂRﬁﬁégﬁgﬁ!\a‘ﬁ% (=3}, t@\%ﬁ%&f&\ﬂ%ﬂﬁ@eﬁﬁv
SDRYTKCTTESIRNRRPCE (Fi: A LEVDEID) o PREEO ABTETRMAD] OFLBEKER®! KIKQ25
TALVELVIGER P KA TEEQLKAVMRRRANEMRK GEKARDKE ECENERGKEKLVAASQAALGLAAAL SEQ
11) NO:9  .Human Serum Albumin (HSA) Linker with C34S and N503Q substitutions ("mIliSA") and
30Polyp&PRIdE CoRRER B OXIRY-Acid Sequence

AASDAHKSEVIAHRFEEDHGEENEKAN LFRAYLQQSPHED HYK IMNEMTEEAKTEMAI with
DESAEN DK ST GRH CEYATLR BTN GEMARCCAKQRRERNECHLOHKPDNENLP 35
RLVRPEVDVMCTAFHDNEETFLKKYLYEIARRHPYFY LLFFAKRYKAAFTECCQAA
DKAACLPTRIENRD EERAEE Ak R RC SN KE SRR ANAY AR S GIREPREF AE

VSKLV TOUpKMETEC G Gl hlifrGARRRA RL AKX IGEN QR SESKlKEQCREK Pl £ kS G a

AEVENDREMPADRLP S LAADFVESKDV.CKNYAEAKDVFLGMFLYEYARRHPDYSVVLLL
RLAKT&é%%%%@%%R%ggﬁEtEW%\;I&ﬁégﬁﬁimséﬁ@fﬁék%ﬁ{_&@ﬁ@ %’KEQNA 40
LLVRY TRRVPEARSTE PL Y EYSRIY RGNS SKOTRMP EAK RPUPC AEDVESWAINGECVLIT

EKTPV SRR &G ESLYENRRRGESALEMPERYMRIE RQAGEFEHAD \GTLREKERQUCKQTALVEL,
VKEIKPICATKEQLKAVMDDFAA FVEKCCKADDKETC FAEEGKKLVA A SOA ALGLAAAL 45

use, t ccise amounts again depend on Ute patient’s state of health, but generally range from about

0.5 mg to about 400 mg of an HSA linker conjugate (prepared with one or more of a binding,

56



SEQ ID NO:10 Human Serum Albumin (HSA) Linker with C345 and N503Q substitutions ("mIISA")
and Polypeptide Connector Amino Acid Sequence 5 AAQDAHKSEVAHRTKDLGEENFKAIN LIA FA
QYLQQ SPEEDHYK MNEVTEFAKTCVA PCTAS 20001040259
DESAENCDKSLHTLFGDKIRTVATLRETYGEMADCCAKQEPERNECFLQHKDDNPNLP
RLVRPEVDVMCTAFHDNEETFLKKYLYEIARRHPYFYAPELLFFAKRYKAAFTECCQAA D KA ACLITK
LDELRDEGICAS SAKQRLKCASLQKFGERAFKAWAVARLS QRFPKAEFAE 10
VSKLVTDLTKVHTECCEIGDLLECADDRADLAKYICENQDSISSKLKECCEKPLLEKSHCI
AEVENDEMPADLPSLAADEVESKDVCKNYABAKDVFLGMFLYEYARRHPDYSVVLLL

RIAKTY B FFHERCOAMATPHECY 1RVFDERIHE ¢ E RGN KON EELE RO GEYRFGNA 100
LLVRY;I%M:E @%@BE’&F ipMEMﬁRNg@gM@%@%g&%M&%‘ﬁh@%\%&%@kQ@éhﬂé‘ per
EKTPVSDRVTKCCTESLVNRRP ALEVVDETYVPKEFOQAEWITHADICTLSEKERQIK 15
KQTAL\/@ RAREK W&%@é?@&%r@gﬁﬁi E\%ﬁ?(‘f@}(@% &@%@EA‘%@%ﬁ?éEX/&A@%Rf&EGLAAAL
SEQ Il N3A linkerdenvant Seraparal bdrm img St irfleari adidePbhzpeptiden@ontectau20 sdenino Acid
Squenq,%%%%hl&%iép%é%%% E&@ﬁé&\%%ﬁ@%&%&%ﬁ%& KL YN TEFHKTCVA
DESAENCDK SLHTLFGDKECTVATERETYGEMADC CA KQEPERNECF IIKDDNPI9 RLVR PE VD
V merA EEI SNEETFRRKY EYEIARRIIPYRAVRPRY PPEARRY RSt ctygarpgvore

DKAACLRILBIE LR REGKASSAKQRIKCASE QHEGERARK AVWAWARLS QREPKAEFAE
VSKLVTDLTSVHTECS! IGDRLESABRRADLAKXIGENQD SIS SKLKECCEKPLLEKSHC | A
EVENDF,MPADI ,%’S LAADFVES}%JDVC AEAKDVEL MFLYEYARRHPDYSVVLLL
RLAKTYETTLEKECRAKDIREEAK Y EDEHRP EVE ERONCIRONCEEFEQ MG EYRPORRAE of

LLMBY TKKVYREQMREREINEM S RN L MEIMLE IHREAK B RGARR XD YL N Qa4 30:y
EKTPVS‘DEV.IK?{CTE INNRRPCESAL VDEIYVPKEFNARITTEHADICTLSEKERQIK _
KQTALVELYREIRBKATRES LKAV D EAARVERE CRABBRE FERAEE SREIRFAREEGRALEL SEQ ID
NO:12 35 HumanSertim aibamir (HS Apitipkérana P lype stite: Conmector KnhingApidSeduence

AAQDAHKS EMF%QE&%&%@A AN L QLR E&@HM KYNEYILE 'ﬁﬁ%ﬁ%\é@é is
DESAENCDKSI,HTLFGDKLCTVATLRETYGEMADCCAKQEPERNECELQHKDDNPNLP 40

RLVRPEVBNFE F APRBREETEEIEVEVRIARRUPPEVABEY L RERR RPREARPEECHAA
DKAACLsEFKLD ELRDEGKAS SAKQRLIKGASEQKRGE RAFKAWAY ARLSQRFEPKATEALVSKLVTDI
, TKVHT 18 0 1S/ ¢ Dy % i %Eg(glfn"o%eK g bindi

AEVEN MBS e L O DUk Ry 2
RLAKTYESERPHRETOR ADPISEE vk BB EER FiavE £ po N IRQ NG Eerid re BYikmom A5
LLVRY KRS T PT UMEMSRNEG KiKG SR G IKHBRAKR VIR GARDYLS VM INQIa L VLI4
EKTPV\S}E{QVT&C&:&}ES&VNRF%PCF%@LE D TYVPKI% NAETETEIIADIC;T.LSEKER IK
KQTALVEIVKHR BRATRES R AVMD DIAAEVE REERADBRETCEABEE RKEVRASHAAT GL 5 SEQ ID
NOZ43 Himsameskeumdatbuintn (4Sh) ke fendPblypeptidedCohhéctot AmisrpAdiduSeguence
DAHKSEMAHREKDLGEENREAL VIHAFAR Y LRRCREERHYKLYNENTEFAKTCYARES 10
AENCD@%FF EGDKLCTVW TYGEMADCCAKQEPERNECFLQHKDDNPNLPRLV
RPEVDVRETREN IBREERTELRVE VETRRRABYEY ABE PLPEARK Y REAR PECBHIABK
AACELPICLIDELRPEGKASSAKQRILKOASLQK RGER AFKAMMA RIS QRAPKAERAEN Sne

| KLVTDL&%JJ&%%&%}&{%&QP%Bl—ééﬁﬁ%%%%&é'ﬁ%kﬁﬁg&ﬁ%ﬁ%%%&%ﬁ% m

VENDEMPAD LPSLAA DE! SKDVCKNYAB MFLYEYARR HPDYSVVLLLRL 15
AKTY ETPFL ERE R RABHIECAIAKVAE b K PV EEPONL RONEREFEYD sty L 5
VRY TICKYRQVSTRITINE WS BN GK MGHKGEKHREAKRMPE AERYE SMVLNQLGM SHEK TPV

SDRVTKCCTES | VNRRPCESALEVDETYVPKEENAETFTFIIADICTLSEKEROIKKO TAI , WA,
ORI T R A K TR BRET LR L KRCUNAC AT S AR SEO D
NO:14 Htirhki SakansomiBesisi (RS pikercardrPlippe ptide & dinseetby. AminolReideséguence 25
AASDAISENAHREIDL GEEN KALY WAFARYLQRGREERHVKYNEMTERAKTENA
DE?QENCDKSLIITLF DKI CTVATLRETYGEMADCCAKQEPERNECFL QHKDDNINLI)
RLVRPEVISUIIC AR IINERTHIGEORY L 4 ﬁi#yﬁlﬁw‘w&@ﬂﬁﬁ%?’ﬁmﬁ@é@&ﬁ&&f
DKAAClﬂLDPJ(j_@FQ_‘R@E@K@%%QRLKCASLQKFGERAFKA WA VARLSQRFPKAEFA E VS
KLVIDLTKVHTECCI-IGDLLECA DDRADLAKYICENQD SIS SKLKECCEKPLLEKSI ICI 30 A
EVENDEMPA DLPSI AADFVESKDVCKNYAEAKDVFLGMFLYEYARRHPDYSVVLLL
RLAKTYETTLEKCCAAADPI IECYAKVEDEFKPLVEEPQNLIKONCELFEQLGEYKFQNA
LLVRYTKKVPQV STPTLVEVS RNLG KVGS KCCKI- IPEAKRMPCAEDYLS VVLNQLCVLI-1
EKTPVSDRVTKCCTESINNRRPCFSALEVDETYVPKEFNAETFTFHADICTLSEKERQIK
KQTALVELVKl|KPKATKEQLKAVMDDFAAFVEKCCKADDKETCFAEEGKKLVAASQA



35 ALGLAAAL SEQ ID NO:15 Human Serum Albumin (LISA) Linker and Polypeptide Connector
Amino Acid Sequence 40
AAQDAEKSEYAUREKDI GEENFKALVLIAFAQYLQQCPFEDFIVKLVNEVTERAKTCNA -
DESAENCDKSLHTLFGDKLCTVATLRETYGEMADCCAKQEPERNECELQIIKDDNPNLI)
RLVRPEVDVMC TAFFIDNEETFLKKYLYEIARREIPYFYAPELLFFAKRYKAAFFECCQAA
DKAACLLPKLDLIRDEGKASSAKQRLKCASLQKFGERAFKAWAVARLSQRFPKAEFAE 45
VSKLVTDLTKVHTECCHGDLLECADDRADLAKY10ENQD SI SSKLKECCEKPLLEKSTICI
AEVENDEMPADLPS LAADEVESKDVCKNYAEAKDVFLG MEL YEYARRTIPDYSVVIA
RLAKTYETTLEKEEARADPRECYA KV EDEFK PIVEEP@NIKON T EIMEE QPG ENGmONg
LLVRYTHKMBPQY SIBTihMEMIRNLGHMEG DK Gl REAKRMBEAERYLSVAY doNQLG ML e
EKTPV\S}EER%ggCCIESLV RR C%LEVDETYVPKEF%AETFTFHADI TLSEKERQIK

I

KQTAL RBRATKEDE RAVMD BEBASH EXCERADBRET SEAREBRIKAV AR SO XS ALGLAAAL
SEQ ID NOLE miBA winkér aPoly HEhtideContieciors 14 8:antiEdBS)scEv)and BLB2eanti-ErbB2)
SCFy5(" 1388324 QA ANIRR AGILRAUENGE week, about 100 me per week to about 300 me per week,
QVOLQESGGGLVKPGGSLRLSCAASGFTFSSYWNISWVROAPGKGLEWVANINRDGSA
SYYVDSVREREHISHBB AR OO SIERADI A DReE0E AR LUNFORRE ity one
TVSSASTGGEESGEEEIGHGES QSALTORASYSGRPGQ StHECTGTISDNGHYNINSWY 15
QQHPGKAP, RSBV SPRESGSKSGNTASLISGLOADDEADYYCSSYGSSST
TIVIFGG%Q\TF}%}E%%(?%%S@&&%%S%E/%ABHngg‘%ﬁ(g]EEﬁ&fﬁ?\fﬁ%FEd&ﬁ&ggg%ﬁ ?4\‘%&?
VNEVTERAK TEVADES AENCHKSYE PrefaibkiictVATERETYCEMADC ©AKGERERNE

CFLOQHKRONRN LRRLMRREAVINAG DA it DNE BTk Kk Y- Y IARREIR Y YR ELLITRAK
RYKAAETECCOAADKAACLLPKI,DEL RDEGKASSA LKCASLOK ' ,GERA FKAWAY 20
ARLSORE PR A SR PR TR EECAEREL OB AABAR VN ESreieEe
KECCEWEEK@?—F@MEVENUEWNB&%bM@FVEﬁK@‘ﬁ@ESMMA‘EM@WuGWE-hrce
YARRIIRRYSYVLELRLAK: »EMEH%K%%QEA&%W&%Q&%MW%E%Ql}lk%%ek
ELFEQLGEYKFONATLVRI /TKK_VP VSTPTLVEVSRNLGKVGSKCCKHPEAKR PCAE DYLS
VVLNOLEYR PERTFBVEBR VA RE B9 SIS RAVITEE MR D B YIS K EE A R TRT R198ven
HADICThSERERQHKQIARVERE Wikdd KK ATIEQUISADIMR DinAdkY EKEGKARRK ETC
FAEEGKKLVAAS Q! QV 3L SGAEV, . | §C\;K i(§]G\Ig TSY eIAW
VROMPGKGL LM D TR Sl S e R B A TR v
CARHDVEYEFORPRAR WIBEVA G PNahETidpvdsauaesic 668etceSOSVLTQPP
SVSAARGRKMIKICSGSSHMNIGNNYMEWY QRLRGIARKW Y BHINRRAGYPBRI$GRKS 30
%ﬁ’j‘ﬁLg‘g\'y_%%g%@Q%&%ﬁ%@%ﬂ%{hﬁ%}4\4\,’5%%9%?{\5,%?4%?8 NNQL BaBs2
QVELVOSBEBIYKRPGCESERLSCAAS BRSENTIZORINWNROAPGRGEL.EWYS SISESESXHLY
YADSVKGREESBRDNAKNSINL QMNSERARRTAVYY GARDG VAT TPRRYWGRG ThYhnths:

VSSGGGGSG GGGGSOSYI, TOPPSVSGAPGQRVTISCTGSSSNIGAGYDVIIWYQOL
PGTAPLSL%%GA%%%P%g\?%ghg%é%%@é%é%ﬂ&?ré%@%@6@%@?%6%@%’&%&&2
GGG TKEPULIBRA SDABKSEVAHR ERDLE EENFKALMIARA QYIQOS PREDHYKING 266

VTEFAKT GV ADESAENGRKSEATLE Péﬁ&%%%?%:ﬁﬂ%%%%%%%ﬁ&ﬁ“ECF'—
QHKDDNPNLPREVRPEVDYMCTAFTIDNEETFLKKYLYEIARRIPYEYAPELLFEAKRYK

AAETE, CEUARSKARCEY P RETEP R IE S RISRBAROR L RCASLOREGERAE KEgIaUR R or
SQRFPKABFAEY Sichiy FREEKMETEEEHEDLEC ARRRAREAKICEN QD SIBSKLIKE Gncy.
CEKPLLEKS THGIAG Y BN EMEADLE R AMREVE KD\!EKNY EA@EV}:%@%LYEYAR a2
RTIPDYSVVLLLRLAKTYETTLEKCCAARDPHECYARVEDEFRPIVER TKGNCEL B2

EQLGE YREGNA EyRYTIKY POVSTRTE YEVS RNEGKVGEKEERIP BAKRMRCAEDVIS,
SVVLNQLEVEHESTRMS DRV TKGERESEYNRRRGTSALEVREINY R ERQARTETEITADI

CTL §EKTRQ K__K%}TALV_t%VKHKPKATKE%%_KA\/Mg@gAA VEKCCKADDKETGFAEE OKKLVAA
SQAALGIRRAT BV O ECKETRK P EEH R ERK BE G-I L GTTRITR YRy priate doseges
MPGKGLEYMGLIYPGDSDTKYSPSFQGQVTISVDKSVSTAYLQWSSLRPSDSAVYFCAR 5 HD
VGYCTDRTCAKWPEWLGVWGQGTLVTVSSGGGGSSGGGSGGGGSQSVI, TQPPS VS
AAPGQKVTISCSGSSSNIGNNYVSWYQQLPGTAPICLEIYD1ITNRPAGVPDRFSGSKSGTS
ASLAISGFRSEDEADYYCASWDYTLSGWVFGGGTKETVLG SEQ ID NO:18 10 B2B3-3
(A5-mHSA-F5B6H2)
QVOL,VQSUGGLVKPGGSLRLSCAASGFSENTYDMNWVRQAPGKGLEWVSSISSSSSYIY YADS
VKGRFTI SRDNAKNS LYLQ MN SLRAEDTAVYYCARDGVATTPFD YWG QGTLVT
VSSGGGGSGGGGSGGGGSQSVLTQPPS VSGAPGQRVTISCTGSSSNIGAGYDVHWYQQL 15
PGTAPKLLIYGNSNRPSGVPDRFSGSKSGTS A SLAITGLQAEDEADYYCQ SYDSSESALF

GGGTKLTVLGAASDAHKSEVAIIREKDLGEENFKALVTIAFAQYLQQSPFEDHVKLVNE
\/ TEEAKTC\/ADESAENCDKSI IITI ECDKI CT\/ATIRETVCEMADCCAKOEPERNECE! (PIK



25 CTLSEKERQIKKQTALVELVKHKPKATKEQLKAVIVIDD FAAFVEKCCKADDKETCFAEE
GKKLVAASQAALGLAAALQVQLVESGGGLVQPGGSLRLSCAASGFITRSYAMSWVRQ
APGKGLEW DNTYYADS VKGRFTISRDNSKNTLYLQMNSL A
KMTSNAV%W&% |NTVSSGGGGSGGGSGGGGSGQSVLTQ||Ps§?§§%@é§g’i§fls
CTGRIISNIGLGYGVIIWYQQLPGTAPKLIAYGNINRPSGVPDRFSGFKSGTSASLAITGLQ 30
AEDEADYYCQSYDRRTPGWVFGGGTKETVLG SEQ ID NO:19 82B3-4 (A5-mHSA-ML3.9) 35
QVQLVQSGGGINKPGGSLRLSCAASGFSENTYDNIN WVRQAPGKGLEWVSSISSSSSYTY
YADSVKGRFTISRDNAKNSLYLQMNSLRAEDTAVYYCARDGVATTPFDYWGQGTLVT
VSSGGEESGEE BaSEREImS SOV POLPRYISAP I ORY ST a 35SNIC AT WYOQ1, PGTA
PKWYGNSMRR-9G VRPRFS@SKS GTSA SLA ITGLQAEDEADYYCQ SYDS S LSALF
GGGTKLTVLGAASDAHK %V%HRFKD_LGE NFKALVLIAFAQYLQQSPFEDTIVKLVNE 40
VIEFAKTCVADESAENEDRST I EEDRECVETCREF PEEMABCEAR BNEEEL of an
QHKDDNEA LPRL MRIPENDIMMETARE DNEETFeRRY i YERsRREpytiY, ARE L LIRFAKRYigent)
AAFT ECGRARARKAAGLANILRELRREGKARRAK H&%%k%ﬁ&%ﬁ%éﬁ%ﬁ%‘fﬁ&ose
SQRFPKAEFA EV SKEVIDLTK VFITECCHG DLLECA DDRADLAKYICENQDSISSKLKEC
CEKPLLEK S0 REVENTSRAEABT PSR 2aadveseNPAER REEESIMIEDY 2iveare a5
RHPDY S¥MitibRibAKEYERTEEK CEMAA DRIMEGKAK MR BRK RLMEEROQONLIKONGEERRZQLGEY
KFQNALLVRYTKK) | - GKVGSKGCKHPEAKRMPCAEDYL SVVLNQLCVLI
e S R A e R S
CTLSEKERQIKROPALNVEL ¢RIHePR ATRES K ANMDDEAA FVEKC UK ADDRETCRAEE
GKKLVARSQARE CikAAAL QUDINRBGAR VRKRGESH KISCKGSEY SRISYWIAW, VRQ MPG
KGLEYWYRGDSQTKY PSF%@%@VTISV%KSVSTAYT%E/SSLKPSDSAVYFCAR_5 HDVGYCS

SSNCAKWPEVES WG & B AT GEREREEEE B Ly FgP PSR eutcally
APGQK VTS ECECSBSNIGRNNY SWYQOIRGTARK\WY-DIATNRPAGYRDRE SG SKBGTISA
SLAISCERSRREARYNLARWERNI LRCWYRERS LKL LYHR PER IR N GRAU24B 3R as
(B12-01FISA-B1D2) QV() L V() SGGC, LVQPGRS R . . o

SC MS@&WBS§WV K%mw@wggg%&%@@l&mmc, palmitic, suberic, salicylic,
GYADSGRFTSRDNAKNSOYLQMNSLR RERTAMYYCAR DLGAK QM AEGHRYWGREELVTV S
SA STGGGGS ,_ AYSVALGRTYRITGOBRSLRSYYAS 18 WYQQ

P GOAR T R et 2 i e R R o R R e
SGNHWHHES TR Ty B &8 pharhsEssaidR ERe Bre GMEENmRIR IO ipcinde Gy LIQD SRFED
FIVKLVNEVEE FEH B R SAENG RKSH T LG R, GINVATE LRETD G EMARCE CAKQEP
ERNECFE\%HED]D PNLPR \éRPE_\/gDV(Ii\g%TgHDIFETFL KYLYEIAITFEPYFI%KAPtEL& FFAKRYKAA
FTECCORASKRKCT [ PR RDEER A SEA KGR KR S OREEERAER A" the art an
WAMARESORER A ERAEYSKRETDEPKY RITECCHED SIECAD DRABIINKY ICEN ODSIS,
SKIXECCEKRIEHRSHHAEYENREMRARL BSLAADFVESKDVCKNYAEAKDVFLGMF
LYEYARRHPDYSVVI ,L LRLAKTYETTLEKCCAAA DPLIECYAKVFDEFKPLVEEPQNLIK
QNCELFEQLGEYKFQNALLVRYTKKVPQVSTPTL VI VSRNLGKVG SKCCKHPEAKRMP

CAEDY LISN i NQ LGN AHERERVGPRYTTIMECTESENNRRPCFSALEVDETYVPKEFQAET 25
FITHADICTI, SEKERQIKKQTALY, EYK{%%&%\HSEQ&Jﬁ%@t\é‘é‘éﬁ)}%%ﬁfa\{%ﬁ%ﬁé%%@sac
ETCFAEEGKKLVAASQAALGLAAALQVQLVQSGAEVKKPGESLKISCKGSGYSFTSYWI AWVRQMP
GKELE VB PRSI RSP VRSV RSVEF ALY fiep s SLKPISISH

VY FCARIIGH G TRRFE AONMRIWEL, GIANGRGIINTVSSGEGOSEGHGSREGHGS@S

TQPPSV VTl SSSNIGNNYVS WYQOL .PGTAPKELIYDHINRPAGVPDRFES 30
GSKSG%{% “ﬁ%%%%ﬁ%%%%ﬂﬁ%g & WB@%’@@?’ feleal W\f‘é%%&é? NB%21 132113-6
(1312-mASASES ST 350N @SEEEIYOP ARSERE SERASGRTRDIEAKY W VRQAPGKGLE
VSG IS WiN®Gr with a general understanding of how HSA linker conjugates of the invention can be

GY SVK%%ET?RDNAKNééYL%MNSL XPEDTAVYYCARDLGAKQW1,EGFDYWGQG TLVTVS
SASTGERES BEKEES CHEESBVEL BBV VA FESTULTE OB e HShpaS
WYQQKRGTAPVLVIYGKMNIRPSGIPDRFSGSTSGNSA SLTITGAQAEDEADYYCNSRDS
SGNHWVFGGGTKVTVLGAASDAHKSEVAI IRFKDLGEENFKALVLIAFAQYLQQSPFED 40
HVKLVNEVTEFAKIC VAD ESA EN CDKS LHTLFGDKI,CTVATERETYGEMA DCCAKQEP
ERNECFLQHKDDNPNLPRLVRPEVDVMCTAfSHDNEETFKKYLYEIARIMPYFYAPELLF FAK
RYKAAFTECCQAADKAACLLPKLDELRDEGICA SSAKQRLKCA SLQKFGERAFKA WA VARLS
QRFPKAEFAEVS KLVTDLTKVI-ITECCHG ,LECADDRADI.AKY10ENQDSIS
SKLKECCEKPLLEKSHCIAEVENDEMPADLPSLAADFVESKDVCKNYAEAKDVFLGMF 45
LYEYARRHPDYSVVLURLAKTYETTLEKCCAAADPI-TECYAKVFDEFKPLVEEPQNLIK
QNCELFEQLCIEYKFQNAILUVRYTKKVPQVSTPTI,VEVSRNLGKVGSKCCKTIPEAKRMP

CAEDYLSVVLNQLCVLIEKTPVSDRVTKCCTESINNRKPCFSALEVDETYVEKEFQAET
CTEHADICTI SEKEROIKKOTAI \/EI VKHKPKATKEOI ICAAV/MDDEAAEVVEKCCKADDK



30 SKS GTSASLAI S GERSEDEADYYCA S WDYTLSG WV EGGGTKLTVI,G SEQ ID NO:23 B2B3-8
(FA-mIISA-FSB6H2) 35 QVQLQESGGGLVKPGGSLRLSCAASGFTESS YAMS
WVRQAPG&%I%%?%GSGGST YYADSVKGRETISRDNSKNTLYLQV\/éL[é%é[&l%{ﬁJ%\I;gﬂ%;}9

VYYCAKG A SGYWGQG TLVTVSSA STGOGGSGGGGS % I QSPS SLS A
SVGDRVTITCRASQGIRNDLG
WYQQKAGKAPKELIYAASSEQSGVPSRFSGSGSGTDFTLTISSLQPDDFATYFCQQAHSF
EPTEGGGTKVEIKRGAASDAIIKSEVAIIREKDLGEENFKALVLIAFAQYLQQSPFEDIIVK 40
LVNEVTEFAKTCVADESAENCDKSEHTLFGDKLCTVATERETYGENIADCCAKQEPERN
ECFLQHKBINPNLUEREVYRPENEYV114CTAFEIDNEETTLKKYLYEIARRFIPYFYAPELLFFA

KRYKAAF TECLQAADKAA i D Eh R SRAKRQRHE AR QKRG FRAER A VARLS
QRFEKAEFAEVSKLVTD | , TKVIITECC|IGDELECADDRADLAKYICENQDSI S SK |

KFCCERE [ EREETAE ERTE NS AL LB &L AN BEVESKBVERN Y REARD PR CEIRLY A
EYARRITRBYS\V EhLREAKTY BT, EKECAARBEMECYAKVERHEKRINE ERQMEHK QNcer.
CELEEQUARXKFONALUNRYTIIYEQVSTRHI NEYSANAGKNGSKCCKHBEAKEMICA,
EDYLSVVLNQLCVLHEKTPVSDRVTKCCTES LVNRRPCFSALEVDETYVPKEFQAET FT FHA
DICTLSERERENK KO PAIN B0 X TR EQE A D DReAR ERcCieasDReE pe chosen
CFAEEGKKLYAASQRALGEARALIQVQLNESI 6 @INQE GladbRlest A S EhlERSYANES
WVRQA_G_R%E] VSAISGRODNTYYADSVKGRET ORQNsrgNTéY[L MN@{%RAEDTA 5
VYYCARRE SR A A B RO G T SY G UAE B GG S e B S ED ST BB SVsEEPG
QRVTISETERHSKIGTGY BRI WYQOIRGTARK Ikd ¥ GNTNRASGYPDRFEGFKSCTEASE
AITELOAEDEABRY YGRSV RRREBGWMSG @@M,LME@@&%H%MQ%MF&&%&& &iﬁérigl SA-81D2)
QVQLQESGGGINKPG G S LRLS CAA'S GPM_SYWMS WVRQAPGKGLEWVANINRDG SA

SYYVDSHEERET SR BOARNSEFLORINEE RAED TAVPY CABBR EVEVESWERUNY TvssA
STGGGESE6EESGEEESQSHLTERASVYSCSHG QISIISCGT SSHUE GYINEVSWyr15
QQHPG|CAPK L\é }{éﬁﬁFr’§>§zX&Qﬁ%ﬁ%&@@%ﬁ%ﬂ&&&%%&%&%@ aay BaesT

HVIFGGGTKVTVL SDAHKSEVAFIRFKD ENFKALVLIAFAQY EDIAV K

LVNEVTEERRTEGADE SR PR DR EIHT ESEKEET VAR RESPHOEMAB AR EPERN
ECFLQRIKDREMNRNLRER LY RREND MG AFININ e JHLICK SR TARRUB YA RN Fé

"KRYKAAFTECCOAADKAACLLPKLDELRDEG] RLKCASLOK FGERAFKA WA 20
e S Gy AN S T A Ry i S N

LK ECCEKPISYERSH CIALVENDEMPRDE ESHAADEVESK DAICK peY ABDRK NAPD GMIPL YT HSA
EYARRHRRY @YV REAK TV E L b BEKGEAAMHABGYAKNVFREFERLVE ERONI KGN
CELFEQLGEYKR2NALLVRYTKKVPQVSTPILVEV SRNLGKVGS KCCKIIPEAKRIMP CA
EDYLSVVLNQLCVLHEKTPVSDRVTKCCTESLVNRRPCFSALEVDETYVPKEFNAETFT 25
FHADICBLBEKERQIKKQTALVEL VK H KRKATKEQLKA VMDDFAA FVEKCCK ADDK ET
CFAEEGKKLVAASRAALGLAAALRMRAVQBGARMKSEPGES LKISCKS S GYSRIOXWIA: L e
WVRQMPGKGLEYMGLIYPGDSDTKYSPSFQGQVTISVDKSVSTAYLQWSSLKPSDSAV
YFCARISRHEY SR CRRIVE R S8 O W G e PSSt 8E S SEEE SBEE BB VLT
QPPSVSAARG QKM TS CEGESSNIGNNY S QRLP B TIARKLL YR UENRRAGWIRRFESG 30 SKS
GTSASLA SWRLYT VEGG GTKLTVLG SEQ, Il NO:25 B2113-10
T S R TS e T ey SRS Ry iien &

W\/ﬁQ APGIS lenren ke i dexeiopment and progression of many cancers, including breast

SYYVDSViGRETISRORAKNSEHQMNELRAERTAVY XCARDRE YGMERMNGRGT by WS SA
STGGGGSGGGGS%G@%S SA LT%A S@GSP%%?ITISCTCE%SDVG | FVSWY
QQHPGRAPKIMIVE/ SORE SEVE SRELE SR SERRE (RS O ABH A ESEET
HVWG GO TR TG ANS AT BEVAHRFDIIGC EENFRKALNATARADYLO OSRERDY IV KL 40
VNEVTERAKIY, 3@@@51}@[@1@&4;}5 RKLCTVATLRETYGEMADCCAKQEPERNE
CFLOHKDDNPNLPRLVYRPEVDVMCTAFHDNEETFLKKYLYEIARRHPYFYAPELLFFAK

RY %gAFTEcc@&%@éﬁ%@éﬂw’ﬁﬁéﬂ%@wﬁé'tgfe\%ﬁﬁ%&%wre%ﬁwwﬂw)w ARLSOR
FPKA EFAEY S \MARDEHRY HECURG R ECAD DRADLAKYHCENQD St&table 1abel) or
KECCEKPLLEKSHCIAEVENDEMPADLPSLAADFVESKDVCKNYAEAKDVFLGMFLYE 45
YARRPIPDYSV'VLLLRLAKTYETTLEKCCAAADPIIECYAKVFDEFKPLVEEPQNLIKQNC
ELFEQLGEYKFQNALLVRYTKKVPQVSTPTL@()EVSRNLGRVGSKCCKHPEAKRIMPCAE
DYLSVVENIQLCVLIEKTPVSDRVTKCCTESLVNRRPCFSALEVDETYVPKEFQAETFTF
HADICTLSEKERQIKKQTALVELVKLIKPKATKEQLKAVMDDFAAFVEKCCICADDKETC
FAEEGKKLVAASQAALGLAAALQVQLVESGGGLVQPGCISLRLSCAASGFTFRSYAMSW
VRQAPGKGLEWVSAISGRGDNTYYADSVKGRETISRDNSKNTLYLOMNSLRAEDTAVY 5
YCAKMTSNAVGF DYWGQGTLVTVSSGGGGSGGGSGGGGSGQSVLTQPPSVSGAPGQR

VTISCTGRESNIGLGYGVHWYQQLPGIAPKWYCINTNRPSGVPDRFSGFKSGTSASLAI
TCI OAEDEADVVYCOSVYNRRTPOWNECCCTKITVIC <SEOID NO' 28 10112 (anti-ErhR?2) crEv



20 QVQLVQSGAEVKKPGESLKISCKGSGYSFTSYWIA WVRQMPGKGLEYMGLIYPGDS DT
KYSPSFQGQVTISVDKSVSTAYLQWSSLKPSDSAVYFCARHDVGYCTDRTCAKWPEWL GV
WGQGTLV SGGGSGGGGSQ SVLTQPPSVSAAPGQKYV NY VS
WYQQLPG APK@V%%%?NRPAGVPDRFSG SKSGTSA S LAI SGERSE&%@?A}‘% h
SWDYTLSGWVFGGGTKLTVLG SEQ ID NO:28 AS (anti-ErbB3) scFv 30
QVQLVQSGGGLVKPGGSLRLSCAASGFSFNTYDNINWVRQAPGKGLE WVSSI SSS SS Y1 Y
YADSVKGRFTISRDNAKNSLYLQMNSLRAEDTAVYYCARDGVA'ITPFDY WGQGTLVT
VSSGGGGSGGGGSGGGGSQSVETQPPSVSGAPGQRVTISCTGSSSNIGAGYDVIWYQQL
PGTAPKLPIOYGIVYSNRP. § GVADRIESEBRSGTINSLAITCLGAEDEADYY. BOSYDS:S LSA LF
GGGTKLAW#@@@ﬁE@ﬁE&NQ 123, M3 bR R20-RGEN of binding moieties specific for BrbB2
QVQLV VKKPGE CKGSGY F YWIAWVRQMPGKGLEYMGLIYPGDSDT 40
KYSPS S R“s Ay 150 B PRE CARIBTRS PR SRCARKIPEYFQ
HWGQG:FWWS@@@@G@&@G@&@@@@&WMQPPSVSAAPGQKVTlSCSGSSSN|GNN
YVSWYQQLP YCAS
WO TL SOAVEC e TR R e SEE N T SR SR A8, vopor
' SLRLS CAKSBIEPEAHPIPAM quwmﬁmmmvgmgwmwsh or foi owing {e.g.,
GYADS\&&Q(&B;EES}R@NAKN SHYLQMN SM%&@TMQ@{MR&LGMME&&@MM&Q@ be

ILVTVSSASTGGG SGGGGSSYELT VSVALGOTV YYA
WYQQKPG% PVEV Yéﬁ%ﬁh@?&?ﬁ%ﬁé %%‘%é@\f’éﬁ%ﬁ“?ﬁé}ﬁg &‘b%’fcf S
SGNI LW@@@FW@M% e ISEQID NO'SY FORntEE BB ke antineoplastic agents listed

QVRLOESRACLYKRAE LRSS ETS SYAMSIROAPRHGLENY ATISE S REST
YYADSVKGRETISRD SKN% &QMNSLRAFDTAVYYCAKGYSSSWSEVASGY G 15
TLVINSSA 9%@8 BSE é@ém\ﬁ}?’ﬁb"éﬁ?@@%&@%ﬁ?ﬁ\?ﬁ%&@@éﬁ%DLG
WYQQKmixmmmmﬁt@m@m@ﬁ%%@@Tmrwkﬁ&@mwm@@@%@ﬁs
PPTFG%ﬁT};@Vﬁi@%ﬁ&% GNQE%% ;QF ﬂ%@% (;Ih rﬁ@%c%%%%mamcu ar useﬁjl for the
QVQLVESGGGIN% GGSLRLSCAASGETFRSYAMS W V ILQAPGKGLEW\}J SA'IS GRGDNT
Y'Y ADSVRERET ISR SKRFTLT HRNSIR ARG YN ARNITSNAY SEDYNGOGELN TVS
SGGG GSG}G@:SHG@(B%@%N&ﬁl&@&ﬂ&\l{ﬁlﬁﬁﬁﬁﬁﬁw&lﬁt@J@R&t@M&LG%ﬁMﬂWYQ 25
QLPGT@%%%%%E% | d§f %Iﬁ%e(étFA%SCG SASLAITGLQAEDEADYYCQSYDRRIPG
WVITGGEHCLLVLG SES NGS5 ey 30 E%‘i?i’_‘lgEEDL SEQ ID NO:34 hemagglutin in

YPYDVPDYA 35 SEQ ID NO:35 Flistidine tag (HISO 14HHH4111

Table 1: Exemplary antineoplastic agents for treatment of breast cancer in combination with HSA

linker conjugates of the invention.

f Therapentic Class Excnﬁlmznc -------
"ﬁ‘{{ai&‘chnh:buors T pactitaxel (TAXOL®; ABRAXA s mg/n’
:w.“m \\\\\\\\\\\\\\\\\\\\\\\\ ‘ T T AR TER ST I
M’f‘z);g?s:)hr;erasc Inhibitors o can{ﬁ{'(}'{fiééﬁi' T——
T “topotecan hydrochlonde (HY CAMTING) T
.............................................................................. o TR
AlkyiatmgAgents """""""""""" S cyc!ophmpham;de (CYTOXANO) 600 ﬁgz‘mz
Platinum-Based Agents mm""mmmm"f;"c:lsplatm o T20-100 mg/m®
- car bof)-i_ziim (PARAPL AT IN@) T a0 mg/m? T
e e PTG
............................................ ol aim(fEOX;\"i?NO) R R Ty e
............................... satramm)
Cihipiatin fetranitraze
Sefective Hstrogen Modulators (SERM) famoxiten (NOLVADEX®) 1 i G40mgicay
: B B T 7 ) Rt 3 60 mg/day ..............................
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40 SEQ ID NO:36 Caspase 3 Homo sapiens CAC88866 45
MENTENSVDSKSIKNLEPKITIGSESMDSGMSWDTGYKMDYPEWIGLEIHINNKNFFIKST
GMTSRSG%VBM%Q%ETTRNLKYEVRNKNDLTREEIVELMRDVSKEDQ%@%@F%@(P
LLSHGEEGHFCTNGPVDEKKITNEFRGDRCRSLTGETKERIQACRGTELDC DSGVD DDMA
CHKIPVDADFLYAYSTAPGYYSWRNSKDGS WFIQ SLCAMLKQYADKLEFMHILT
RVNRKVATEFESISFDATFHAKKQFPCIVSMETKELYFYH 5 SEQ ID NO:37 Caspase 8 Homo sapiens
AA D24962 10

EEVSRSELRSFK
(SEEKIINDYEEFSK FRS S
REYGEIINNHN FAK
TYDILKIYQIMD 15
(RKVRFHIOACQGDN
YHWGTWWQ
SLCQSLR&R@%RG@WUEVNYEVSN@LEK&NMGWTER&%V@P$D€E@ ID NO:38
20 Granzyme B Homo sapiens ARATSA i (ARIMIDEX®) ST mglday
MQPILLELAFIEEPRADAGE TIGGHEAKRHSRRYIMANEMIWD QK SHKRGOGRLIODDINE 2
TAAHCWGSSINVTEGAMNIKEQEPTOQEIPYERAIPHPAYNPKNFSNDIMELQLERKAKR
TRAVQPLREP-SNKAQVKPGQTCSVAWEGOTARLGKHSH TLQEVKM%@GEDRKCESII ----- RITYYD
STIELCVGDPEIKKTSFKEDS-G-GPLVENKVAQGISYGRNNCMPRPRA Kﬁ§§E¥HWIKKTM KRY
30 SEQMO 39 ("ufnﬁhrnmn c-Homo anlftlne 1P. 0§18,2ﬂ 35
MGDVEEKQ-KI{F!‘ II\AI((‘QOF‘HTVEKGGK (QF;(I\ GLEGRKTIGOA PC;YSYIAANKNKGJ
IWGEDTLMEVLEKIBICK YIPGITCMIEVCIREREERADTIAYL KKAINE SEGHFNO:40. . Tumor
Necrosis Eactat & r])z};lme?)ﬁ%ffga\ 40.Homaq. msmwwé MSTES.NMI).. ke 3
VELAEEALPKKIGGPQGSRRCLFISL. F*;‘r‘fLFWE’c‘fAﬂlﬂTﬁfr—G@LLTJFGVlG QRE . E
EFPRDE&L@%%@A@Q@SSRTPSDKP\%&H&/VN&%ﬁé}AEGQLQWENRRANALLANGVELR 45
DNQL,VVPSEGLYLIYSQVLFKGQGCPSTIIVELTHTISRIAVSYQTKVNLLSAIKSPCQRET PEGA | iA K
P WY E MEG GYERLEKGDRLSAEINRPDYLDFAESGQVYFGHAL SEQ ID NO:41 Fas Homo sapiens
CAI13871 5 AALGIWTLEPLVETS VARLS SKS VNA Q VTDIN S KG LELRKTVTTVE FQNLEGLI
THDGQFC Kidney cancers, such as renal cell carcinoma, are particularly resistant to traditional ,
TIKPCPRGERKARDCINNGDERDCRY PCREGKEFDIGAR FSSKGRRCREGCREG HGERME]
NCTBTQ\NM%NBWE&M%%%‘%@@%%%’%F %! &%@Wﬁ'\gﬂgﬁ%ﬁ KEN QK
TCRKHRKENQG SH ES PUNPFIVA INESDVDLSKYITTIA X
AKIDLIKWW‘@‘@EWE@@V@LLWWQPH@WE’AFNDWW&EFE‘F{*P@AR}P@EQAEM@'FIﬁl_tfil fcwn

KDITSDSENSNRRNEIQDIVs SEQel i @i 42at a renal cancer. As a solid tumor, binding moieties that

target and tnhibit tumor vascularization (e.g., anti-vascular endothelial growth factor (VEGF)

Ol

antibodies such as bevacizumab) can also be used for therapeutic effect.
10 |
Autoimmune Diseases
An HSA linker conjugate of the invention can be used to diagnose, treat, prevent, or stabilize
autoimmune diseases and disorders in e.g., a human patient, such as, e.g., multiple sclerosis (MS),
insulin-dependent diabetes mellitus (IDDM), rheumatoid arthritis (RA), uveitis, Sjogren's syndrome,
15 Grave’s disease, psoriasis, and myasthenia gravis. Autoimmune diseases and disorders are caused by
self-reactive elements of the immune system (e.g., T cells, B cells, and self-reactive antibodies}. As
such, binding moieties that inhibit, block, antagonize, or deplete {e.g., anti-lymphocyte or anti-

thymocyte globulins; basiliximab, daclizumab, or muromonab-CD3 monoclonal antibodies) self-
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Bad (8c12 antagonist of cell death) 15 Homo sapiens CAG46757 MFQIPEFEPSEQEDSS SA
ERGLGPSPAGDGPSG SG KTIHRQAPGLLWDA SHQQEQPTSSS1-1
HGGAGAVEIRSRESa P AGTEDDEGNIGEEPSPERGRSRSAPPNLWAAQRRYGRELRBRWS 20
DEFVDSFKKGEPRPKSAGTATQMRQ S S S WTRVFQ SW WDRNLORGS SAPSQ SEQ ID NO:43
Apoptosis Inducing Protein (AIP) Homo sapiens 25 AAK67626 MVDHLANTEINS
QRIAAVESCFGASGQPLALP GRVLLGEGVETKECRKKAKPRIFFEEND
ILVYGSIVLNKRKYRSQIIIPLEEVTLEELPETLQAKNRWMIKTAKKSFVVSAASATERQ
EWISHLEECVRRQLKATGRPPSTEHAAPWIPDKATDICMRCTQTRFSALTRRHHCRKCGF 30
VVCAECEROREIEPREEPRIBYRCSE cop REFMRDEORGE mAE A BT HROPZHINRPIC GAS S

GDDDD St se REWADYMR T G Bl inSEMA Wiiint B B B R i NGtk diarisin-d &FRiaris rapae
Q9U8Qé MADR %MTNG%QAA\%%\IQVIEALEEEIISLL@A[ /PMALLATSELRWRPTVLTDTDN
VVRLDRRORLVRIWERRBENLIFIDEFVATVIRENPBIWEE TDINEERRRING BEIEVEPIRT H0 QRNKKK Y
V WTPRNANRGHO R i PEGYENNDSRSDS VR N OMEVARRGE @RI antagonist, as

IRSAREE@IM&Iﬁé@{%}\eéll{\lc{?n{y@*ggagQMMQE%QQQMWRMNTIPDGGEIRDQRSERSASS
YDDLMYGGTGNVQEDTEGDEPNNPKPIAAGEFMIESIKDKNSFLDLSKNVNGGVIHSNL YSGGDNQI

\WES YDDNKKAIRIGEYHRE YV WABERAS S Mo PANSEENNG yeceptor, such as
WQIEQ EGKMAR TRINELMDIMHTAQD KRSAF GGKEMIMNTBISNEMTKISQEWHEMIRFDF 45

RPIIDG E?ml;'ﬁl}‘d\/%\%'h' @%XQE@%&E%!@W&; EURGRNENQDWHETNNGTE! I XIMESG RKSNLI

, TWDSNAA SKEMVVRAYTESR SK QYWRIEQTGSKSYKVRNEENSSMIL’éET
RVSTP Y0 D S e S D R D B K 1 O PG DY CRIEN BREPN A IDERIOES,
G SILIHGEIETSNNEQIMISINLD GKRISAKR IKQGMRS NEML SYYRENASSKEMMLRAYTE SGS

SNOYW SYR YYKLIA LTNKNTPYGGKEL IVSDNKESGNTWYL
KKLG E%@%@%@%ﬁ%ﬁ%@ﬁ%@%% Eﬁ'gﬁﬁ"l@rﬁ"&% E%ﬁ‘é‘ﬁ%‘kﬂ YS5
SDINNLGEPORICNTOVIKE GNHDE PFDHEDLYRY RWRE YEMOTEGCYIIRS DR AN AYG ¥
TDSESVIhRISTASEMQUSEIE M 25Q (2 MNEQied in WAt Ao18lates apaptasisrddging igand) 10

H i P50591 , ,

MOArIT\]/IOMSS@g%%F%%’L?d;Tf FreVERABYAY L CUAVT AR B BRI DR SRS G A

KE DD S YSNRENDEES ANSHC WOYKWR{:RQOPMRIMIRTS BERSIMOEKGQNISRIMRE 15

ROPORMANIIGIRER SN ILESENSKNEALGRICINVES SEREHSMEN A BNGEIN. )
NSCWSKDA'EYGLYS1YQ

HEKGFYYIYSQTYFR :EEIKE_N_TKNDK_QMVQYIYKYTSYPIjPILII,‘MKSA \ _1
G GIFELICERBRIPREVTREHIGDMD HEN SEEARING 1 SR S0 Nie 2 S BEOBER SRS Sbiens
Q07812 MDEE B RRRGGGRESISERIMKIGALLQGHQDRAGRME GRARBLALRBVYRQDA STKIC
ASKINLR A R WL DR L B AT G ATV P
ASKINLK' ALCTRVPELIRT] POFLRERLEGWIQBOSCWOCIEL PTW 'FVA OVUrA S
LTIVKK RS -SEOA0 NO7AT 36GPecnFNbtdcermprbieiar (s ENY Albhuererericorigyme
(TACEL), such as BB-1101, BB-3103, BMS-561392, butynyloxyphenyl B-sulfone piperidine
hydroxomates, CH4474, DPC333, DPH-0675 17, GM6001, GW3333, Ro 32-7315, TAPI-1, TAPI-2,
and TMI Q05); or an anti-idiotypic agent, such as monocional antibodies, LIP 394 (abetimusg,
RIQUENT®, La Jolia Pharmaccuticals).
25 In other embodiments, the binding moiety is an interferon, as deseribed herein. Binding
moieties that can be conjoined to an IISA linker of the invention include, e.g., interferon-beta
(REBIF® (IEN-B-1a), AVONEX® (IFN- -1a), and BETASERON® (IFN- B-1b}), interferon-t
(TAUFERONTM), interferon-alpha (e.g., ROFERON-A® (IFN-a-2a), INTRON-A® (IFN-u-2b),
REBETRON® (IFN- ¢-2b), ALFERON-N® (IFN-g-n3), PEG-INTRON® (IFN-¢-2b covalently
30 conjugated with monomethoxy polyethylene glycol), INFERGEN® (a non-naturally occurring type
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P42212 MSKGEELFTGVVPILVELDGDVNGHEISVSGEGEGDATYGKETLKFICITGKLPVPWPT 35
LVTIITSYGVQCFSRYPDIIMKQHDFFKSAMPEGYVQERTIFFKDDGNYKTRAEVKFEGD
T1,VNRIELKGIRRSERGNILGHKLEYNYNSHNVYIMADKQKNGIKVNFKIRIANMERGT Y 50
LADHYQQNTPIGDGPVLLPDNHYLSTQSALSKDPNEKRDIIMVELEFVTAAGITHGMDE INK 40 SEQ
ID NO:48 Yellow Fluorescent Protein (YFP) Albvibrio fischeri P21578
MFKGIVFGIGIEKTDIYTDLDKYAJRFPENMLNQIKKESSIMFNGCFL'IVTSVNSNIV W ED
IFEKEARKLDTFREYKVGDRVNLGTFPKFGAASOGHILSARISCVASIIMIENEDYQQMW
IQIPENFTEFLIDKDYTAVDGISLTIDTIKNNQFFISIYLK IA QNTNMKWRKKGD KVNVIHS NKI NAN
QCW SEBSF DG 85/aAmaesed itprotint (EEP) Moritdstexise ¢ Adrmd ad- Anl 17905 1MS
VIKSVMKIKHRMDSNMNGEIKEMI TGEGEGKPFEGTHTIILKVKEGGPLPFAYDILTTAF
QYGNRVFTKYRKDIPDYFKQSFREGYSWERSMTFEDOGVCTVTSDIKLEGDCFEYEIRFY
SVINITSSGPVATOR R T ST VBT E S A G LR T R
AKKGV\2RREYHINITFHRIEISHMBKRDENTVE S ERNAVARR SR AKOSEQ HoNOB0tRed Fluorescent
Protgin (RiEHPipyasania i S5itke2 009 AAG 1642 nvention for the diagnosis and treatment of MS
MSCSKNV|KEFMRFKVRMEGTVNGIIEFEIKGEGEGRPYEGHCSVKLMVTKGGPLPFAF
D|LSPQ&@MWWR&BDYKKESFREGFKWERVMNFEDGGVVTVSQDSSLKDG
CFIYEVKFIGVNEPSDGPVMQRRTRGWEASSERLYPRIDGVLKGDIIMALRLEGGGHYL
VEEKSIXMYKKRSYQLPGYYYVDSKLDMTSIINEDYTVVEQYEKTQGRHHPFIKPLQ SEQ ID NO:5I
Luciferaseé Photinus pyralis CAA59282 35 _ ) _
MEDAKNIKKGMA@F%?"I]_%’@@%@F_SQEWWWWWWEVPWIWWWFE’VWWMMW“
SVREAEAMK Re¥ e EN TN IR IMME S BN S FVRY T GE o MAMARANDYINE R GAIMS Me
NISQPTVVEV.SKKGLOKI KLPIQKIIMDSKTDYOGFQSMYTENTSHLPPGENEY .

eV SR AL RS e B A AL i S AR R TEBT ATTSUR 40
PFHHGR@MPTTRI G Yipg o rRig/EpnaREF R RIE HR S¢OB YKiE)S Alak W RTLUFB FRAKSTLID

KY DL SNiklrdfata A RISS KEYEREMAKREE bRGHIRGEGITE e T RESRRERGAM T
GKVVPFFEAKVVDLDTGKI G\/_NQRGELC¥§G¥T INL;SGYV_NDPEATNALIDKDGWLH SGDIAY
!

WDEDEE] RERSARVEBHAPR NIFDAGVARIBED A @ man HLA-
LPAAVVVRE|GK TN TEKEIVDY VASQVHTAHKLRGGYVE YD EVRKGUTE KIBARKIRE U5\,
ILIKAKKGEG KRRKL, MQ2009/1282820RGTIHS2A99/0402 3905 QARNR:RE L YriiRase Rendia

reniformis AAA29804 5 . )
pro-inflammatory cytokines (e.g., IL-1pB, 1L-6, 11.-8, and 11,-12. IL-12 induces further [FN-y

Synthesis. The result is progressive demyelination of neuronal sheaths, leading to human disease.
HSA linker conjugates can be used to aid in the diagnosis of MS. Diagnostic HSA linker

20 conjugates that include binding moieties, as defined herein, that specifically target one or more (e.4.,
a bispecific HSA linker conjugate) immune cell activation markers (e.g., CD69, CD28, HLA-DR,
and CD45). An imbalance of one or more of these pro-inflammatory or immune cell activation
mediators relative to other factors or cells may be using measured by an HSA linker conjugate
conjoined with a diagnostic agent (e.g., a radioisotope or fluorochrome).

25 An HSA linker conjugate of the invention can be used to treat a person at risk of developing
or suffering from MS or to prevent, amelicrate, or cure the symptoms of the disease. For example,
binding moieties, as defined herein, that specifically target and antagonize o4 integrin (e.g.,
natalizumab), CD52 (e.g., alemtuzumab), CD80, P-selectin, sphingosine-1-phosphate receptor-1
(SIPR1), hyaluronate receptor, leukocyte function antigen-1 (L¥A-1), CD11 (e.g., efalizumab),

30 CD18, CD20 (e.g., rituximab), CDES, ICOS ligand, CCR2, CXCR3, or CCR3 can be usefu! when

conjoined to an HSA linker of the invention for therapeutic use in a patient suffering from MS.
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MTSKVYDPEQRKRMITGPQWWARCKQMNVLDSFINYYDSEKIIAENAVIFEHGNAASS
YLWRHVVPHIEPVARCIIPDLIGMCKSGIKSGNGSYRELDHYKYLTAWTELLNLPICKIIFV
GHDWGAC%%FZHPX,?Y%QQDKIKAIVHAESVVDVIESWDEWPDIEEDIALIK@%M@
ENNEFVETMLPSK K/? LEPEEFAAYEEPFKEKGEVRRPTLSWPREIPL (391 10
VRNYNAYLRASDDLPKMFIESDPGFFSNAIVEGAKKFPNTEFVKVKGLI-IFSQEDAPDEM
GKYIKSEVERVEKNEQ SEQ ID NO:53  Human Serum Albumin (LISA) Linker with C34S
substitution, Domain | 15 Amino Acid Sequence
DALIKSEVAHRFICLGEENFKALVLIAPAQYLQQSPFEDHVKLVNEVTEFAKTCVADESAE

NCIDIC StRTEGDRDCTVATE RETYGEMADSC AR EPERNE CRE QDI PNLPREY REEY
DVIMCT Akl b bE L e XE X I ARIIARY F YRR B LREAR YK AAR IHESE QANAKARCLIR 20
KLDELRDEGKA@)SAK%RL’ SE%I{P NO:54 Human Serum Albumin (EISA) Linker, Domain Il Amino Acid
Sequenct CREE EARERIKE A PG ERAFKAWAVARL SORFPKAEFAEVSKLVTDETKVHTECC
HGDLLECADDRADLAKVICENQDSISSKLKECCEKPLLEKSHCIAEVENDEMPADLPSLA
ADFYESKRVCKNVAEAKDVFLGMFL YLYARREIRDYS V VLLLRLA KTYETTLEKCCAA
ADPHECYAKVEFDEFKPLVEEPQ SEQ ID NO:55 Human Serum Albumin (HSA) Linker with N503Q
substitution, Dc}}hgﬁﬁlﬁpﬂmgtﬁ m%@@'cs@ﬁammatory autoimmune disorder that causes the
VEEPQNhiKQMN Gt EQLGE MK FQNAL LMRIYSTIRY RQ WSHRIT LV SR KNGS KGGKean

HPEAK “AEDYL SMVLINOLCVLHEKTPYSDRVIKCCTESLVNRRYCFSALEVDETY

UPKEF QAL L e L SR T SR ALV R SRR RE AV NS B AR e
KCCKADBRETCEAEE RII Ysansyahal be 'SEGneuNoe 56 Fimblncgersse Alsarminn@SA) Linker,
Domain LAmineRecid Sequence
DAHKSEVAHREKDLGEENFKALVLIAFAQYLQQCPFEDHVKLVNEVTLFAKTCVADES 45
AENCDKSLH%’&BW%W% Eﬁé‘@%ﬁ%ﬁﬁgﬂfﬂéﬂ@ﬁﬁ%ﬁE%%]E@H{%Sﬁb‘r{hﬂﬁl‘héﬁ%
RPEVDVPRIETTAI EHENEREST LY ¢oriE bARRPHRNIE Yoh Bl clr KR Yikea AR TEGCOAMDKes are
AACELPILRERBE HKASSASAR SEQ ID NO:57 5 Human Serum Albumin (LISA) Linker, Domain |l
Amino Acid Sequence . ) ) _ '
VEEPQNLIKQKE EL AR UREESITANE PR iRICIPeS S T e RS R G fSR e lering
HPEAKRVIREARD ¥&:S Wl NQLEM | AHERTRY SDRM TKCETRSI\NRRREES AlEMRETTY, 10

VPKEF TEHADI ROIKKQTALVELVICHKPKATKEQLKAVMDDFAAFVE

KCCRAD D B T B T R A ) e e St 1 Ao
Acid Seqi8REBAMUNGESE Ly IN- Fieres prAkErRINE YEIA S (BB Gbatacept). Binding moieties
YQCTAM&L%&E!EE&@@A@%}5&@&1@@.&[}/&{& EM-EDA0 BERBHGRERQ SRR &ab) can also
LENQLPAFLEELCHEKEILEKY GIISDCCSOSEEGRH NCFLAHKKPTPA ST

PLFQVP W@@A‘V@éﬁ%ﬁﬁ“ﬁﬁ %ﬁﬂ&%%ﬂ‘ﬂﬁﬂ Eﬁaﬂ\?‘ﬁ"ﬁﬁ‘%ftWA A 20 RYDKIIPS CCKAEN A
VECEQTKAATVTKELRESSLLN QHACAVMKNEGTRTFQAITYTK LS
QKFTKVINEEEIQKLVLDVAHVIIEHCCRGDVLDCLQDGEKIMSYTCS QQDTLSNKITE
CCKLITLERUKIIHA EN DEKPEGLS PNI,NRFLGDRDENQESSGEKNIFT ,ASINHEYSRRH
POLAVSVILRVAREVHE [ CEREHET RS0 e ERET RS Ryt ST ARmEeraY réskio any

LGEYY LIpNARINANTHIGA RQUTBSELiMAI T RKMAAT ARTICCRL SERKIAGHEEAARIZ5
IGHLCIRHEMTPVN PG VGQCCTSS YANRRPCFS SLVVDETYVPP A FISDD KFIFT IKDLCQA
QGVALQTNMKQEFLINLVKQKPQITEEQLEAVIADFSGLLEKCCQGQEQEVCFAEEGQKLI
SKTRAALGV I B BNie)| sojssate NI RN AN €5 DPEERET 4P treat a person at risk of developing

of suffering from autoimmune uveitis to prevent, ameliorate, or cure the symptoms of the discase.

For example, alpha-fetoprotein (e.g., human AFP; NCBI Accession No. NM_001134), or

biologically-active fragments thereof, can be conjoined to an HSA linker of the invention to reduce
or eliminate inflammation associated with autoimmure or idiopathic uveitis.
30 '
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B2B3- (113-mHSA-131D2) 1QVQLQESGGG LVKFIGCSLPL SCAASGFTFS SYWMSWVRQA
PGKGLEWVAN 51INRDGSASMY VDSVKGRFTI SRDDAKNSLY LQMNSLRAED TAVYYCARDR

10101 151 ?&é@‘é\g{%%@l 20 351 401 451 25 501 551 30 601 651 701 q%%@%@%&ggl 901 951
451001 1051 LWGR GTLVTVSSAS TGGCGSGGGG SGGGG SGSP
GQSITISCTG ISSDVGGYNE VSWYQQHPGK A.PKLMIYIIVS DRPSGVSDRF SCSKSCNTAS
LIISGLQADD EADYYCSDYG DSSIIVITGG GTKV1IWLGAA SDAHKSEVAH REKDLCEENF
KALVLIAFAQ YLQQSPFEDH VKLVNEVTEF AKTCVADESA ENCDKSLHTL FGDKLCTVAT

LRETYGEMAD CCAKQEPERN ECFLQHKDDN PNLPRLVRPE VDVMCTAFH5 NEETFLKKYL
YEIARRHE#®YF YAPELLFFAK RYKAAFTECC QAADKPACLL PKLDELRDEG KASSAKQRLK

CASLQKFG ERF%MWM@&M&Q%R%&@E& EM@%VJ@EJ &Mlﬁgg%%%mg an HSA

linker of the invention, and one or more of a binding moiety (e.g., antibodies or antibody fragments),
a diagnostic agent (e.g., radionuclide or chelating agents), and a therapeutic agent (e.g., cytotoxic or

5 immunomodulatory agents) with reagents that can be used to conjugate them to the HSA linker, if
necessary, and including a pharmaceutically-acceptabie carrier, in a therapeuticaily effective amount
for treating a disease or condition (e.g., a éancer, autoimmune disease, or cardiovascular disease)..
The kits include instructions to allow a practitioner (e.g., a physician, nurse, or patient) to administer
the composition contained therein.

10 Preferably, the kits include multiple packages of the single-dosc pharmaceutical
composition(s) containing an effective amount of an HSA linker of the invention, or any binding
(e.g., antibodies or antibody fragments (e.g., scFv)), diagnostic (e.g., radionuclide or chelating
agents}, and/or therapeutic (e.g., cytotoxic or immunomodulatory agents) conjugate thereof.
Optionally, instruments or devices necessary for administering the pharmaceutical composition(s)

15 may be included in the kits. For instance, a kit of this invention may provide one or more pre-filled
syringes containing an effective amount of an HSA linker of the invention, or any binding,
diagnostic, and/or therapeutic agent conjugated thereto. Furthermore, the kits may also include
additional components such as instructions or administration schedules for a patient suffering fiom a
disease or condition (e.g., a cancer, autoimmune disease, or cardiovascular disease) to use the

20 pharmaccutical composition(s) containing an HSA linker of the invention, or any binding,
diagnostic, and/or therapeutic agent conjugated thereto,

It will be apparent to those skilled in the art that various modifications and variations can be
made in the compositions, methods, and kits of the present invention without departing from the
spirit or scope of the invention. Thus, it is intended that the present invention cover the modifications

25  and variations of this invention provided they come within the scope of the appended claims and

their equivalents.

EXAMPLES
The following examples are provided by way of illustration only and not by way of
30 limitation. Those of skill in the art will readily recognize-a variety of non-critical parameters that

could be changed or modified to yield essentially the same or similar results.
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LLECADDRAD LAKYICENQD SISSKLKECC EKPLREKSHC IAEVENDEMP ----- GG--------
ADLPSLAADF VESKDVCKNY AEAKDVFLGM FLYEYARRHP DYSVVLLLRL AKTYETTLEK

CCAAADP%I;%\@@%%@EFKP LVEEPQNLIK QNCELFEQLG EYKFQN@#@%@E@@%QVS
TPTLVEVSRN I% OCK HPEAKPMPCA EDYLSVVLNQ LCVLHE V CTE
SLVNRRPCFS ALEVDETYVP KEFQAETFTF HADICTLSEK ERQIKKQTAL VELVKEKPKA
TKEQLKAVMD DFAAFVEKCC KADDKETCFA EEGKKLVAAS QAALGLAAAL QVQLVQSGAE 0
VICPSESLNI SCKGSCYSFT SYWIAWVRQR PIIRGLEYMGL TYPGDSDTKY SPSFQCSF1.7
SVDKSVSTAY LOWSSLK:ISD SAVYFCAPHD VGYCTDRTCA KNPEWLGVWG QC1IXTvs5G
.celaUgZerstialsinif ol ep sVS P (B0 /T IBCEE B NV RIS PPN 7Y 1SOTPHTS T 1k
LLIYDETNRR ANPGRS @G9 K SGTSASLAI SGFRSEDEAD YYCASWDYTL SGWVFCGGIK LTVLC
50CDR loops are highlighted within H3 (blue with pink CDRs) and B1D2 (pink with cyan CDRS).
Connectors to maddéfied) slbitarepstioweifutadon Saauencesaligaaienis dordb2d 33 miditA sariants 45

A SRS ISR SRS oL

5  amino acids can then be mutated to cysteine allowing drug conjugation to the substituted cysteine
using a thicl-specific conjugating agent such as maleimide. Mild reduction may be required prior to
drug conjugation. The number of drugs conjugated is controlled by the number of surface exposed
cysteine residues introduced into HSA. Serine and threonine are selected as the most suitable
residues for mutation as they share the most structural identity with cysteine, however, other surface

10 exposed residues may aiso be mutated to cysteine and successfully conjugated to cytostatic or
cytotoxic drugs.

The crystal structure of HSA is deposited in the RSCB Protein Data Bank (1bm0 — Sugio ef

al, “Crystal structure of human serum albumin at 2.5 A resolution,” Protein Eng. 12:439-446
{1999). .This structure was analyzed using the DeepView Swiss PDB Viewer downloaded from the

15 Swiss Institute of Bioinformatics. Serine and threonine residues with 50%, 40%, and 30% surface
exposure were identified as the most suitable for mutation to cysteine (Table 2). Mutations can be

introduced using standard molecular biology procedures. Conjugation of a thiol reactive drug or

chelating agent to introduced cysteines can be tested using standard protein chemistry techniques.

20 Table2 ,
[ % Surface Exposure | Residue N
____________________________ S0 1T4% "
) 40 1 858
30 T76, T79,T83, TI25, T236, S270, 5273, $304, S435, T478, T506,
! . T508

Example 2: Methods to identify residues in the HSA linker for introduction of asparagine-linked
glycosylation sites.

25 To identify regions for introduction of asparagine-linked glycosylation sites in HSA, the
crystal structure was studied to ideritify surface exposed (>30%) asparagine, serine and threonine

residues that would be suitable for mutation. Glycosylation occurs on asparagine residues when the
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A51-mHSA-55B6312 (1) QVQLVQSGGGLVKPGGSTRLSCAASGESENTYDMNWVRQAPGKGL
1812-mHSA-31D2 (1) QVOLVQSGGGLVQPGRSLRLEICAASGFTEDDTAMMWYRQAPGKGL
1.112-mHS 6%% 1 ég[) QVOTVQSGGGLVQPGRSLRLSCAASGFTE A%HV\//VR%S%APGRGL
54-mHSA-5 ?f%égf QESGGGTVICPGGSLRLSCAASGFTESSYAMSWVYEOAPERGL
F4-4(HSA-E586112 (1) QVQLQESGGGLVKPGGSLRLSCAASGFTFSSYAMSWVRQAPGKGL 10
113-m118A-13102 (1) QVCILOESGGGLVKPGGSLRLSCAASGFTFESYWMSWVKAPGRGL

1-13-mHSA-F513682 (1) 01821,QESGGGLVICPGGSLRLSCAASGFTFSSYWMSWVRQAPGKSL
4690

consensus sequence asparagine — x — serine/threonine is present, where x cannot be a proline. Table

2 lists possible mutation sites in HSA for the introduction of asparagine-linked glycosylation.

Proposed Mutation o -
- Asn ;
L
Asn
B |
PASD
B ——
61;1268 “ Asn R ——
Aspi269 o SerThe
(Glu28s ST e
- Ala320 L Ser/Thr*
Asp3d0 . | Am
\Glu3sd o {As
L I ¢ T
| Gludds _ AS” ,,,,,,,,,
 Glu465 ASI o
Aspd94 - Asn* N i

*These mutations have also been reported to occur very rarely in HSA (Carison ef al.,
“Alloaibumrinemia in Sweden: Structural study and phenotypic distribution of nine albumin
variants,” Proc.Nat. Acad Sci. US4 89:8225- 8229 (1992); Madison ef al.,, “Genetic variants of
human serum albumin in Italy: point mutants and a carboxyl-terminal variant,”

10 Proc.Nat.Acad Sci.USA 91:6476-6480 (1994); Hutchinson ef al,, “The N-terminal sequence of
albumin Redhil, a variant of human serum albumin,” FEBS Lert. 193:211-212 {1985); Brennan
et al., “Albumin Redhili (-1 Arg, 320 Ala-Thr): a glycoprotein variant of human serum albumin
whose precursor has an aberrant signal peptidase cleavage site,” Proc.Nat. Acad. Sci. U/SA §7:26-
30 (1990); Minchiotti ez al.,, “Structural characterization of four genetic variants of human serum

15  albumin associated with alloalbuminemia in Italy,” Eur.J Biochem. 247:476-482 (1997); Peach
et al., “Structural characterization of a glycoprotein variant of human serum albumin: albumin
Casebrock (494 Asp-Asn),” Biochim. Biophys.Acta 1097:49-34 (1991)).

Example 3

20 B283-1 is a bispecific scFv antibody fusion molecule consisting of B1D2, a human anti-
ErbB2 scFv antibody (SEQ ID NO:27) and H3, a human anti-ErbB3 scFv (SEQ ID NO:26). The
two scFvs are joined by a medified human serum albumin (HSA) linker. The anti-ErbB3 scFv, 113,

* is recombinantly fused to the amino terminus of the HSA linker incorporating a short connector

polypeptide and the anti-ErbB2 scFv, B1D2, is recombinantly fused to the carboxy terminus of the
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A5-mHSA)411,3.9 (46) EWVSSISEISSSYITYADSVRGPFTISRDNAKESLYLQMNSLRAED 15
A5-mliSA-8102 (46) EWVSSISSSSSYITYADSVEGRFTISRDNAKNSLID,QMNSLRAED
A5-mHSA-415136112 (46) EWVSSISSSSSYTYYADSVKGPFTISRDNAKNSLYLOMNSLRAED
812-mHSA-810 (485 %R/\)/SGISWNSGSIGYADSVKGPFTISRCNAKESLWBWK? WD
1312-mHSA-55136112 (46) EWVSGISWNSGSIGYADSVKGRFTISRDNAKNSLYLQMNSLRP334
54-mHSA-13102 (46) EWVSTISGSGGSTYYADSVKGRFTISRDNSKNTLYLOMNSTRAFD 20-
84-mHSA-858652 (46) EWVSTISGSGGSTYYADSVKGPFTISRENSKNTLYLQMNSTRAED
H3-mHSA-B102 (46) .

modified HSA linker incorporating an additional shert connector polypeptide. Each connector

polypeptide was selected based on protease resistance properties. The modified HSA linker contains
two amine acid substitutions. A cysteine residue at position 34 of native HSA was mutated (o serine
in order to reduce potential protein heterogeneity due to oxidation at this site. An asparagine residue
5  atamino acid 503 of native HSA, which in native HSA is sensitive to deamidation and can result in
decreased pharmacologic half-life, was mutated to ghitamine. B2B3-1 selectively binds ErbB2 over-
expressing tumors by virtue of its high afﬁnity anii-ErbB2 scFv binding moiety, which has a kDD in
the range of 10.0 nM to 0.01 nM and more preferably a kD of about 0.3 nM. Subsequent binding of
ErbB3 by the anti-ErbB3 scFv, which has a kD in the range of 50 to 1 nM and more preferably about
10 16 nM, prevents HRG induced phosphorylation of ErbB3. The modified HSA linker confers an
extended circulating half-life on the bispecific molecule. B2B3-1 has a molecular weight of 119.6
kDa and is not glycosylated.
B2B3-1 inhibits ligand-induced phosphorylation of ErbB3 with sub-nanomolar potency
by exploiting the abundant expression of its dimerization partner, ErbB2, to specifically target

15 cancer celis that express both receptors.

Example 4
As shown in Figure 2, B2B3-1 variants inhibit HRG-induced pErbB3 in ZR75-1 breast
cancer cells, ZR75-1 breast cancer cells were treated with a dose range of B2B3-1 variants for 24
20 hours followed by HRG stimulation. pErbB3 levels were measured in cell lysates and 1Csq valucs
were calcuiated together with the percent of inhibition. Shown are the mean ICse values (Y axis)
with error bars representing replicate experiments. Percent inhibition values are shown above the

corresponding bar.

25  Example 5
Inhibition of phosphorylated ErbB3 (Figures 3A-D), AKT (Figures 4A-D), and ERK (Figures
SA-D) following 24 hour pre-treatment with B2B3-1 variants A5-HSA-B1D2 (panel A of Figures 3-
5), H3-HSA-B1D2 (panel B of Figurcs 3-5), H3-HSA-FSB6H?2 (panel C of Figures 3-5), and F4-
HSA-F5B6H2 (panel D of Figures 3-5). BT474 breast cancer cells were treated with a dose range of
30 B2B3-1 variants for 24 hours followed by HRG stimulation. pErbB3, pAKT, and pERK levels were

measured in cell lysates and 1Csg values were ealculated together with the percent of inhibition.
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EWVANINREGSASYYVDEVKGPFTISRDDAKNSLYLOMNSLRAED 83-mliSA-F5136112 (46)
EWVANINEDGSASTIVDSVKGRFTISRDDAKNSLYLOMNSLRAED 91135 25 A5-mHSA-5L3.9 (91)
TAVYYCARRG55:dA Al P DYWGQGTLVTVS---SGGGGSGGGEGS AS-mEiShs )84 ()%gg)
TAVYYGARDG---VATTPFDYWGQGTINTVS---SGGGGSGGGGS A5-mILSA-5586112 (91)
TAVYYCARDG---VATTEMFDYWCOGTLVTVS---SGGGGSGGGGS 1312-mHSA-13102 (91)
TAVYYCARDLGAKQWLEGFDYINGQGTLVTVSSASTGGGGSGGGGS 312-434SA-F586112 (91)
TAVYYCARDTGAKQWTEGFDYWGCGTTVTVSSASTGGGGSCGCGS 30 54-mHSA-131D2

Example 6

As shown in Figure 6, treatment of BT474 breast tumor cells with B2B3-1 variants
causes G1 cell cycle arrest and a decrease in the population of cells in S phase. BT474 cells
were treated with 1 uM of B2B3-1 variants and controls for 72 hours, After the end of treatment,
5 cells were trypsinized, gently resuspended in hypotonic solution containing propidium iodide and
single cells were analyzed by flow cytometry. Cell cycle distribution in G1 and 8 phases was

measured using curve-fitting algorithms designed for cell cyele analysis (Flowlo software cell

cycle platform).

10 Example 7
B2B3-1 (5EQ 1D NO:16) inhibits ErbB3 activation, utilizing the abundant expression of its
dimerization partner, ErbB2, to target tumor cells. A high affinity anti-ErbB2 scFv antibody, B1D2,
facilitates targeting ofB2B3-1 to tumor cells over-expressing ErbB2. B1D2 is connected by
modified HSA linker to a lower affinity anti-ErbB3 scFv antibody, H3, which blocks binding of
15 ErbB3’s ligand, HRG, thereby inhibiting ErbB3 phosphorylation and downstream AKT signaling.
The ErbB2 binding scFv, B1D2, is derived from parent scFv C6.5, which possesses neither agonistic
nor antagonistic activity. B1D2, therefore, likely functions solely as a targeting agent. The lower
affinity binding of the ErbB3 binding scFv prevents strong binding of B2B3-1 to normal, non-
cancerous tissues which express ErbB3 but little or no ErbB2, thereby reducing the potential for non-
20 specific toxicity. In tumor cells expressing both ErbB2 and ErbB3, the avidity effect of bispecific
B2B3-1 binding to both receptors overcomes the low affinity of the ErbB3 scFv aliowing strong
inhibition of HRG interaction. '
The ability of B2B3-1 to inhibit HRG binding to ErbB3 was investigated using flow
cytometry (FACS). Cells of the breast cancer cell line BT-474-M3 (a variant of BT-474 that over-
25 express ErbB2), were pretreated with | pM B2B3-1 then incubated with 10 nM biotinylated HRG 18
EGF domain. After extensive washing, binding was assessed using streptavidin-AlexaFluor 647
conjugate. All incubations were performed at 4°C. Figure 7 shows that B2B3-1 is capable of
blocking the binding of HRG to ErbB3.

30
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(91) TAVYYCARGYSSSWSEVASGYWGQGTLVTVSSASTGGGGSGGGGS 54-mHSA-55B6112 (91)
TAVYYCAKGYSSSWSEVASGYWGQGTLVTVSSASTGGGGSGGGGS 113-mHSA-13102 (91)
TAVYYCARDP 56 GYFDTWGEGTLVTVSSASTGOGGSGGGGS 53-SARREIGLI2 (91)
TAVYYCARDR---GVGY.FDTWGEGTTVTVSSASTGGGGSGGGGS 35 136180 A5-mliSA-ML3.9
(130) GGGGSQSVLTQPPS-VSGAPGQI1VTISCTGSSSNI.GAGYDVHWYQ A5-4122A-B1D2 (130)
GGGGSGSVLTOPPS-VSGAPGQRVTISCTGSSSNIGAGYDVHWYQ A5-mHSA-F586312 (130)
GGGGSQSVLTQPPS-VSGAPGQRVTISCTGSSSNIGAGYDVHWYQ
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Exampfe §

After demonstrating BZB3-1’s ability te block HRG binding to ErbB3, we investigated the
effect of B2B3-1 on ErbB3 signaling in virre on two cell lines that express ErbB3 and over-express
ErbB2. Breast cancer cell lines BT-474-M3 and ZR75-3 0 were serum starved overnight, pre-treated
with a dose titration of B2B3-1 for 24 hours and then stimulated for 10 minutes with 5 nM of HRG
1B EGF domain. The phosphorylation status of ErbB3 and AKT was then examined using an ELISA
assay. The results show that B2B3-1 inhibits HRG induced activation of both ErbB3 and AKT

phosphorylation in a dose-dependent manner and with potent ICses in both cell lines (Figures 8A-D).

Example 9

Figure 9 shows the effect of B2B3-1 treatment on signaling proteins in BT474 breast
cancer cells, Cells were treated with a dose range of B2B3-1 for 24 hours, followed by heregulin
stimulation. Levels of pErbB2, pErbB3, pErk and pAKT and their corresponding total protein

levels were determined on cell lysates by Western blot analysis.

Example 10

Figure 10 shows the immunoprecipitation-Western blot analysis of 32833-1 ireated B1474
breast cancer cells: Cells were treated with a dose range of B2B3-1 for 24 hours, followed by
heregulin stimulation. ErbBZ2-associated complexes were isolated from cell lysates using an anti-
ErbB2 antibody followed by Western blot analysis to detect pErbB2 and pErbB3 and their

corresponding total protein levels.

Example 11 '_

The anti-tumor activity of B2B3-1 was investigated in vitro using a number of assays. In the
first assay, the effect of B2B3-1 on the accumulation of BT-474 or SKBR3 celis in G1 phase and the
concomitant decrease in S phase of the cell cycle was examined. Briefly, cells were treated with }
uM BZB3-1 or PBS vehicle for 72 hours. After the end of treatment, cells were trypsinized, gently
resuspended in hypotonic solution containing propidium jodide and single cells were analyzed by
flow cytometry. Cell cycle distribution in G1 and S phases was measured using curve —fitting
algorithms designed for cell cyele analysis (FFlowJo soltware cell ¢ycle platform). B2B3-1 was

found to modestly decrease the percentage of cells in § phase and increase the population of cells in

71



812-mHSA-3102 (136) GGGGSSYELTQC21A-VSVALGQTVRITGO00SLRS---TYASWYD 40
212-mBSA-F586H2 (136) GGGGSSYELTQDPA-VSVALGQTVRITCQGDSLRS---y(YASWYQ

114-mHSA-&%§§m§I}§ %&GGGSAIVMTQSZSSLSASVGDRVTITGRASWI === zl(]%?gixg
54-m11SA- 11 ) GGGGSAIVMTQBPSSLSASVGDRVTITCRA ---NDL ?NYQ
113-mHSA-811112 (132) GGGGSQSALTQFAS-VSGSPGQSMSCTGTSSDVGGYNEWSWYQ

113-mHSA-F586112 (132) GGGGSQSALTUAS-VSGSPWSITISCTGTSSDVGGTNEVSWYQ 45
181225

G1 phase (Figure 11A), In a second experiment, the number of cell colonies formed following
treatment with B2B3-1 was studied, BT-474 and SKBR3 breast cancer celis were plated in the
presence of 1 uM B2B3-1 and compared to cells plated in media only. Media only or media
including treatment was replenished every 3 days. After 14 days the number of colonies were
5  counted and compared to untreated cells. Figure 11B illustrates the 40-45% decrease in the number

of colonies formed when cells are treated with B2B3-1 compared ta control cells. Finally, the ability
of B2B3-1 1o inhibit cell proliferation was assessed in a cell impedance assay using a Real-Time Cell
Electronic Sensing System (RT-CES: ACEA Biosciences_). BT- 474 cells were seeded on plates
integrated with microelectronic sensor arrays and treated with a dose titration of B2B3-1 or media

10 only for 72 hours. Data reflecting the generation of cell-electrode impedance response was collected
every hour for 72 hours and 1Csg values were calculated 68 hours after treatment. Figure 11C

illustrates that B2B3-1 was able to inhibit impedance of BT-474 cells with an 1Csp of 33 nM.

Example 12

15 We also investigated whether B2B33-1 exhibits agonistic activity based on its ability to
simultaneously bind and cross-link ErbB2 and ErbB3 receptors. Serum starved ZR75-1 breast
cancer cells were incubated with 1 pM B2B3-1 or PBS vehicle for 24 hours. Cells were also weated
with B2B3-1 or PBS vehicle for 24 hours followed by a 10-minute stimulation with 5 nM HRG 1B
EGF domain. Cells'were lysed and the pErbB3 content of the lysates was assessed by ELISA.

20 Figure 12 shows that cells treated with B2B3-1 alonc contained comparable levels of phosphorylated

ErbB3 as untreated cells, indicating that B2B3-1 is non-agonistic.

Example 13
The ability of B2B3-1 to bind with specificity to ErbB2 and ErbB3 and not to related ErbB

25 family members, EGFR and ErbB4, was investigated by ELISA. Plates were coated with the

recombinant extracellular domain of either ErbB2 or ErbB3. Plates were blocked and incubated with

a half-maximal binding concentration of B2B3-1 in the presence of a dilution series of competing

recombinant extracellular domains of EGFR, ErbB2, ErbB3 or ErbB4. The results show only

soluble ErbB2 extracelluiar domain blocked B2B3-1 binding to ErbB2-coated plates (Figure 13A).
30 Likewise, only soluble ErbB3 extracellular dommain blocked B2B3-1 binding to ErbB3-coated plates

{(Figure 13B). These results demonstrate the specificity of the anti-ErbB2 arm B1D2 for ErbI32, and
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A5-mHSA-111,3.9 (174) QLPGTAPKTLIYGNSNRPSGVPDPFSGSKSGTSASLAITGLCAED
A5-mliSA-B1D2 (174) QLRGTAPKTLIYGNSNRPSCVPDRFSGSKSGTSASTAITGLQAED

A5-mHSA-I§é§%&(}% %%;24}’) (312PGTAPKLLTYGNSNRPSGVEDRFSGSK%E@?%&#@Hg&QAED 50
B12-mHSA- 2 ]1. ) QKPGOAPVLVIYGKNNPPSGIDDEFSGSTSGN ITGAQAED
13122mHSA-8586112 (177) QKPGQAPVLVIYGKNNRPSGIPDPFSGSTSGNSASLTITGAQAED
54-m118A-13102 (178) (2KAGKAPKTLIYAASSLQSGVPSPFSGSGSGTOFTLTISSLUDD

134-mHSA-E586112 (172) DKAGKAPKLTIYAASSLUGVPSEFSGSGSGTDETLTISSLUDD

113-mHSA-B1D2 (176)
of the anti-ErbB3 arm H3 for ErbB3. The increased signal observed when soluble ErbB2:

extraceliular domain was incubated with B2B3-1 on the ErbB3 coated plate is assumed to be due to

formation of an ErbB2, FrbB3, B2B3-1 complex on the plate.

5 Example 14
The ability of B2B3-1 to bind avidly to tumor cells expressing both ErbB2 and ErbB3 was

studied. SKO2 and SKO3 are variants of B2B3-1 that lack the ability to interact with ErbB2 or
ErbB3, respectively. MALME-3M melanoma cells, which express approximately equal numbers of
ErbB2 and ErbB3 receptors, were incubated with a dilution series of B2B3-1, SKO2, or SKO3 in the

10 presence of saturating concentrations of a goat anti-HSA Alexafluor-647 conjugated antibody. Cell
binding was assessed by flow eytemetry and apparent binding affinities were determined for each
molecule. Control cells were incubated with secondary antibody alone. No measurable cell binding
was observed for SKOZ2, which retains only tow affinity binding to ErbB3 and lacks ErbB2 hinding
activity. SKO3, which retains a functional, high affinity ErbB2 binding scFv but lacks the ability to

15 bind ErbB3 had a Kp of 6.7 nM. B2B3-1 bound cells with a2 Kp of 0.2 nM, demonstrating avidity
binding of this bispecific molecule (Figure 14).

Example 15
The stability of B2B3-1 under physiological conditions was assessed by incubating 100 nM
20 B2B3-1 in human, Cynomolgus monkey, or mouse serum at 37°C for a period of 120 hours.
Samples were removed at 0, 24, 48, 72, 96 and 120 hours and the ability of B2B3-1 to bind both
ErbB2 and ErbB3 was measured by ELISA. This ELISA involves coating a 96-well plate with
recombinant ErbB2 extracellular domain overnight followed by a blocking step and then incubation
with a dilution series of B2B3-1. Plates are then incubated with an Fc-ErbB3 extraceflular domain
25  fusion protein followed by a goat antihuman-Fc-HRP conjugate. Plates are developed by addition of
supersignal chemiluminescense substrate. Figures 15A-C show that B2B3-1 remains stable in serum
from all three species under physiological conditions, retaining comparable ability to bind both

ErbB2 and ErbB3 at all time points measured.

30
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QHPGKAPHLMIYDVSDRPSGVSDEFSGSKSGMTASLIISGLQADD 55 113-MHSA-F5136112 (176)
0.11PGKAPKLMIYDVSDPFSGVSDEFSGSKSGETASLIISGLQADD A5-mHSA-M13.9

AS-mHSA-B1D?2 AS-mHSAFF5BGH2 (219) (219) (219) 226270
EADYYCOSYDSE N CA F000TKL45/1G-AASDARKSEVABRFKD

PCT/US2009/040259

EADYYCOSYDSS-LSALFGGGTKITVLG-AASDARKSEVAHRFKD
EADYYCQSYDSS-LSALFGGGTHLTVLG-AASDAHKSEVAHRFKD 5 B12-mHSA-B1D2 (222)
EADYYCNSADSSGNHWVFGGOTKVTVLG-AASDAEKSEVAERFKD 212-milSA-F5B6H2 (222)
EADYYCNSRDSSGNIAIVFGG6TKV1VLG-AASDAHKSEVAHRFKD F4-mHSA-B102 (223)
FATY FCO@AHS - PRTF GG TIVEI AGKASD M KSEY ARRF D graft model.
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The efficacy of B2B3-1 in vivo was assessed using nude mice bearing BT-474-M3
xenograits. Ten mice per group were treated with 12 doses of 0.3, 1, 3, 10, 30 or 90 me/kg of B2B3-
I every 3 days. Control groups were administered PBS vehicle or HSA at an equimolar doss to the
90 mg/kg B2B3-1 dose. All doses were administered interperitoneally {(i.p.). Tamor size was
measured twice a week and the corresponding tumor volume was calculated. The results show that
B2B3-1 treatment leads to significant reduction in BT-474-M3 tumor size as compared to the control
group (Figure 16). Complete regressions were observed in each of the B2B3-1 treatment groups

except mice treated with the lowest dose of B2B3-1 (0.1 mg/kg).

Example 17

As shown in Figures 17A-E, B2B3-1 is effective in multiple xcnograft models in an ErbB2
dependent manner, B2B3-1 was efficacious in the Calu-3 (Figure 17A), SKOV-3 (Figure 17B),
NCI-N87 (Figure 17C), and MDA-MB-361 (Figure 17E) xcnograft models expressing ErbB2 at > 1
x 10° receptors/cell but worked less well in the ACHN (Figure 17D) xenograft mede! which
expresses 4.5 x 10" ErbB2 receptors/cell. Mice were treated with 30 mg/kg of B2B3-1 every 3 days.

Example 18

Over-expression of ErbB2 converts B2B3-1 non-responder ADRr breast cancer xenograft
model into a responder to B2B3-1 (Figures 18A.B). ErbB2 was over-expressed in ADRr breast
cancer cells using a retroviral expression system. Transfected cells expressing high levels of ErbB2
{ADRr —E2) were selected using FACS and subsequently injected subcutaneously into nude mice to
establish xenograft tumors. Mice were treated with 30 mg/kg of B2B3-1 every 3 days. While no
response to B2B3-1 was observed in wild type ADRr xenografis (Figure 18A), ADRr-E2 xenografis
{Figure 18B) responded to B2B3-1.

FExample 19

As shown in Figures 19A-B, B2B3-1 activity correlates positively with ErbB2 expression
levels in vitro (Figure 19A) and in vivo (Figure 19B). B2B3-! inhibition of ErbB3 phosphorylation
was determined in 9 tumor cell lines with expression levels of ErbB2 ranging from 5 x 10

receptors/cell 1o 2.4 x 10° receptors/cell using an ELISA assay. The extent of B2B3-17s ability to
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151-mHSA-25136112 (223) FATYFCQOAHSF--PPTF302TKVFIKRGAASDAHKSEVAHRFKD
H3-mSSA-B1[2 (221) EADYYCSSYGSSSTHVIFGGGTKVTVLG-AASDAHKSEVAHAFKD 10
53-mHSA- EADYYCSSYGSSSTEIVIFGOGTKVTVLG-AA FKD
271315 Aé%l?g%ﬁl\%%}b (262) LGEENFKALVLIAFAQYLOOSPFEDFIV%@Z@E%TCVADES
A5-mHSA-131D2 (262) LGEENFKALVLIAFAQYLQQSPFEDEIVRINNETTEFAKTCVADES 15
A5-mHSA-2526H2 (262) LGEENFKALVLIAFAQYLQQSPFEDHVXLVNEVTEFAKTCVADFS
B12-mHSA-B1D2 (266) LGEENFKALVLSAFAOYLOOSPFEDHVKLVNEVTBFAKTCVADES

inhibit ErbB3 phosphorylation to basal levels (% pErbB3 inhibition) was found to correlate
positively with ErbB2 expression levels. Similarly, B2B3-1 activity was assessed in 10 tumor
xenograft models expressing low to high levels of ErbB2. Xenograft response also correlated

positively with ErbB2 expression levels.

Example 20
B2B3-1 treatment of BT474-M3 breast tumor cells results in translocation of p27<*! to the

nucleus (Figure 20A), BT474-M3 cells were treated with 1 uM of B2B3-1 for 6 hours. The sub-

kipl

cellular location of p27°F" was assessed using immunofluorescence techniques. In cells ireated with

10 B2B3-1, p27kip' translocated to the nucleus, which has been shown fo result in inhibition of cclt
P! remained in the cytoplasm of unireated cells.

To further study the effect of B2B3-1 on the cell cycle, BT-474-M3 cells treated with B2B3-1

protiferation. p27

for 72 hours were probed for the cell cycle regulator Cyclin D1 using Western blot analysis (Figure
20B). The cytoskeleton protein vinculin was used as a protein loading control in this experiment.

15 B2B3-1 treatment resulted in a decrease in the levels of Cyclin D1 compared to untreated cells.

Example 21
As shown in Figures 21A-B, B2B3-1 treatment of BT474-M3 breast tumor xenografis results

in translocation of p27°**

to the nucieus. BT474 breast tumor xenografts were treated with B2B3-1
20 (Figures 21A) at a dose of 30 mg/kg or an equimolar dose of 1ISA (Figures 21B) every 3 days for &
total of 4 doses. Increased nuclear staining for p27°"' was ohserved in B2B3-1 treated fumors

compared to HSA control tumors indicating an anti-proliferative effect of B2B3-1 in vivo.

Example 22

25 B2B3-1 treatment results in a reduction of the proliferation marker Ki67 in BT474 breast
cancer xenograft tumors., BT474-M3 breast tumor xenografis were treated with B2B3-1 (Figure 22A)
at a dose of 30 mg/kg or an equimolar dose of HSA (Figure 22B) every 3 days for a total of 4 dosss.
Subsequent staining of tumor sections for Ki67 demenstrated a reduced expression patiern for B2B3-
I treated tumors compared to HSA treated tumors.

30
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1312-mHSA-F5B6H2 (266) LGEBNFKALVLIAFAQYLOOSPFEDHVELVNEVTEFAKTCVADFS
F4-mHSA-B102 (266) LGEENFKALVLIAFAQYLQQSPFEDIWKLVNEVTEFAKTCVADES
F4-mHSA-25516H2.(266) LGFENFKALVLIAFAULXSPFEDHVELVNEVTEEAKTCVADES 20
H3-mHSA-O%%22?%% 6?_Z@:)EENFKALV|_|A|:AQYLOOSF>FEDHVKENNEVTE‘ff*lﬁisiz&‘;‘?V/K‘ﬁ‘iﬁ%,
H3-101SA-25B6H2 (265) LGEENFKALVLIAFAULQOSPFEDEIVELVNEVTEFAKTCVADES 316350
A5-mHSA-ML3.9 (307) AENC.DKSLETLFGE)K1CTVATLRETYGEMAO20AKQEPERNECFL 25
A5-m1ISA-B102 (307)

Example 23
B2B3-1 treatment results in a reduction of vessel density in BT474-M3 breast cancer
xenograft tumors, as determined by assaying for CD31 expression (Figures 23A-B). BT474 breast
tumor xenografts were treated with B2B3-1 (Figure 23A) at a dose of 30 mgfkg or an equimolar dose
5  of HSA (Figure 23B) every 3 days for a total of 4 doses. Tumors were stained for the presence of
vascular marker CD31. Tumors treated with B2B3-1 show a marked decrease in vessel density

compared 1o control tumors treated with FISA.

Example 24: B2B3-1 inhibits phosphorylation of EvbE3 in vive.

10 BT-474-M3 xenograft tumors were treated with 30 mg/kg B2B3-1 or 17.5 mg/kg HSA
every 3 days for a total of 4 doses and tumors were harvested 24 hours after the final dose.
Tumors were lysed and subjected to SDS-PAGE followed by Western analysis to assess refative
levels of phosphorylation of B2B3-17s target ErbB3. Equal quantities of protein were loaded in
each lane and total protein levels were controlled by probing for beta tubulin. Western blot

15 analysis using antibodies specific for phosphorylated ErbB3 show that B2B3-1 treated tumors
contain less pErbB3 than FISA treated tumiors (Figure 24A). Densitometry of the western blot
analysis foliowed by normalization of the mean pErbB3 integral band intensity to the mean beta
tubulin integral band intensity demonstrated that B2B3-1 treated tumors contained significantly
less pErbB3 than control HSA treated tumors (Figure 24B). These data confirmed that B2B3-1

20 inhibits phosphorylation of its target ExtbB3 in vivo.

Example 25: Invivo activity of B2B3-1 in BT-474-M3 xenografts which have reduced PTEN
activity,
ShRNA technology was applied to knock out the activity of the tumor suppressor gene

25 phosphatase and tensin homolog (PTEN) in BT-474-M3 breast cancer cells. Briefly, cultured

B3T-474-M3 cells were transfected with shPTEN or shControlRNA by retroviral transfection.

Transfected cells with reduced PTEN were selected using FACS and subsequently injected

subcutaneously into the right flank of nude mice to establish xenograft tumors. Cells transfected

with a control vector were injected into the left flank of the same mouse. Mice were treated with
30 30mg/kg B2B3-1 every 3 days or 10mg/kg Herceptin every week. HSA was injected as a control

at an equimolar dose to B2B3-1. All injections were done i.p.
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AENCDMSLELLFGDKLCTVATLRFTYGEMADCCAKQEPERNECFL A5-mHSA-25B6H2 (307)
AENCDRSLHTLFGDMIOCTVATLRFTYGEMAOOOAKQFPERNECFL 1312-mHSA-13102 (311)
AENCDKSLHTLEGDELCTVATLRETYGEMADCCABQEPERNECFL 212-mHSA-F586H2 (311)
AENCDFSLNPEFEDEIRIVATLIZETYGEMADCCAKQEPERNECFL 24-mHSAB11'311)
AENCDKSLETLFGDELCTVATLRETYGEMADCCAKQEFERNECFL 30 24-mHSA-25B6E2 (311)
AF.NCE)KSLETLFGDELCTVATLRETYGEMADCCAKQEPFP.NECFL H3-mHSA-81D2 (310)
AENCEEKSLHTLFGDELCTVATLRETYGEMADOCAKQFPFRNECF11, H3-mHSAFF5B6H2 (310)

AENCE/KSLHTLFGDELCIVATLRETYGEMADCCAKQEPERNECFL
B213-1 and Herceptin promoted a reduction in the size of tumors formed by control BT-

474-M3 breast cancer cells (Figure 25A), whereas only B2B3-1 {and not Herceptin) promoted a
reduction in the size of tumors formed by BT-474-M3 breast cancer cells lacking expression of
PTEN (Figure 25B).

Example 26: B2B3-1 inhibits ErbB3 signaling in RT-474-13 breast cancer cells having
reduced PTEN activity.
The ability of B2B3-1 to inhibit phosphorylation of ErbB3 signaling in tumor xenografts
was studied using the PTEN deficient BT-474-M3 model. Xenograft tumors of the engineered
16 cell line or control cell line were treated with 30 mg/kg B2B3-1, 17.5 mg/kg HSA every 3 days
or 10 mg/kg Herceptin weekly and tumors were harvested 24 hours after the final dose. Tumors
were lysed and subjected to SDS-PAGE followed by Western analysis to assess relative levels of
phosphorylation of B2B3-1’s target ErbB3, AKT and total PTEN levels. Equal quantities of
protein were loaded in each lane and total protein levels were controlled by probing for PCNA.
15 Western blot analysis using antibodies specific for phosphorylated ErbB3 show that B2B3-1
 treated tumors contain less pAKT than HSA treated or Herceptin treated tumors (Figure 26A).
Densitometry of the western blot analysis followed by normalization of the mean pAKT integral
band intensity to the mean PCNA integral band intensity demonstrated that B2B3-1 treated
tumors contained significantly less pAKT than control HSA treated and Herceptin-treated tumors
20 (Figure 26B).

Example 27
The pharmacokinetic parameters for B2B3-1 were investigated in nu/mu mice. Animals were
randornized into groups and administered intravenous {IV) with a single dose of 5, 15, 30, or 45
25  mg/kg B2B3-1 (Figures 27A-D, respectively). Blood was collected pre-dose and at 0.5, 4, 8, 24, 48,
72, and 120 hours post dose. Three mice werc used for each time point. Serum levels of B2B3-1
were measured using two ELISA methods. The first method requires functional binding of B2B3-1
to both ErbB2 and ErbB3 while the sccond method measures only the HISA component of B2B3-1 in
the serum. The HSA ELISA utilizes a polycional-anti HSA capture antibody and a HRP-conjugated
30 polyclonal anii-HSA detection antibody. A reduction in B2B3-1 serum concentration measured

using the ErbB2/ErbB3 binding method versus the HSA method would indicate a loss in functional
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361405 35 A5-mHSA-ML3.9 (352) OHKDDNPNLPRLVRPEVDVMCTAFHDNEETFLEKBIATIARRHPY
A5-mHSA-B102 (352) QHKDDNPNLPRLVRPEVDVD4CTAFRDNEFTFLKKFLYSIARRHPY

A5-mHSA-2%6%§;§§ {)QHKDDNPNLPRLVDPEVDVMOTAFIIDNEETF%&_&Y@K«RRHPF
B12-mHSA-131D2 ( % QHKDDNPNLPRLVRPEVIA(SCTAFHDNEETFL %‘ﬁﬁ)Ely
512-mHSA-25136H2 (356) QHKDDNPNLPRINRPFVDVMCTAFHDNEFTFLEKYLYEIARRHPY 40
F4-mHSA-2102 (356) QHXDONPNLPRLVAPEVDVMOTAFHDNEETFLEKYLYEIARRHPY
24-mHSA-25B6H2 (356) QH:ODNENLPALVRPEVDVMOTAFHDNEETFLEKYLYFIARRHPY
B2B3-]. Figures 27A-D show that the pharmacokinetic properties of B2B3-1 are comparable when

assessed using either ELISA method, indicating that BZB3-1 is stable in circulation in mice.

Example 28

5 B2B3-1 serum concentrations were fit using a two-compartment, biexponential model and
showed biphasic disposition. Terminal half-lives were calculated to be 17, 16, 23, and 18 hes for the
5, 15, 30, or 45 mp/kg doses, respectively, and are shown in Table 4. Increases in B2B3-1 dose

resufted in a linear increase in exposure (Figure 28).

10 Table 4: Pharmacokinetic properties of B2B3-1 in mice and Cynomolgus monkeys.

Dose & , T Tup AUC | Clearance
: Species N P
(ma/kg) L {hrs) (hr-pgimly ° (ml/hr/kg)

S (Mouse(singledose) | 31 160 | 1.588+03 [ 3.9

15 | Mouse (singledose) } 31 162 6.I0B+03 | 247

30 Mouse {single dose) | 3| 22.6 L1BEA04 2.54

45 | Mouse(smgledose) | 3 1 175 | 184EH4 | 246
Cynomolgus , : -

P Lmenkeyflotdosey | 2] | SHENOS |17
Cynomoigus n _ " '

4 monkey {4th dose) | * 449 7.20E+03 0.60
Cyoomolgus i . '

2 = !

2 ooer flut doses | 2| 381 | 220E+04 0.8%
Cynomolgus , _ v

2 3 7 +04 9

20 monkey {4th dose) 2y 1225 SQGE o4 0.2

200 Cyvomolgus 1 0% o5 | 3.18B505 . 0.64

monkay {1st dose}
. Cynomolgus '

2 7 IE+05

*0 | monkey (athdose) | 2] 97 | STAEHOS | 035
Cynomolgus : e

) M = H i -}

200 _monley (4th dose}* 2 : 556 5.99E+05 . 034

*recovery animals
Example 29
15 Blood samples for pharmacokinetic analysis were also obtained from a dose range-finding

toxicology study in female Cynomolgus monkeys. In this study, animals were infused with 4, 20 or
200 mg/kg of B2B3-1 administered every 3 days for 4 doses. Sampling occurred prior to and 3

minutes after dosing on each dosing day (study days 1, 4, 7 and 10) to provide pre-dose and
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H3-mHSA-B1112 (355) QHKDDNPNLPRLVRPEVDVMOTAFHDNEETFLKKYLYSIARRHPY
53-mHSA-25136H2 (355) QHKDDNPNLPRLVRPEVDVFCTAFHDNEETFLEKYLFEIARRHPY 45

406450 AS%%@% 9 (397) FYAPELLFFAKRYKAAFTECCQAADKAé%hkg&é@;k%DEG RASS
A5-mHSA-1 ( EYAPELLFFAKRYKAAFTECCQAADKAACUPKLD L KASS
A5-mHSA-55361-12 (397) FYAPELLFFAKRYKAAFTECCQAADKAACLLPFLDELRDEGKASS
312-mHSA-13102 (401) FYAPELLFFAKRYKAAFTECCOAADKAACLLPKLDELRDEGKASS 50
212-mASA-25B6H2 (401) FYAPELLFFAKRYKAAFTECCQAADKAACLLPFLCELEDFCKASS
peak/trough concentrations, and at 1, 2, 4, 8, 24 and 48 hours afer the end of the first infusion on day
landat i, 2,4,8,24, 48, 72 and 120 hours after the last infusion on day 10. For recovery animals
dosed at 200 mg/kg serum samples were also collected at 168, 336 and 456 hours after the last
infusion.
5 Cynomolgus monkey serum samples were assayed using the ErbB2/ErbB3 ELISA method
described previously. Serum concentrations for each dose over the time course are shown in Figure
29. The analysis showed that mean concentration-time profiles for serum B2B3-1 after dosing on
days 1 and 10 were qualitatively similar with concentrations generally declining with time from
Cmax. Mean hall-life estimales ranged from 38.3-67.2 hours on day | and 45.0 to 121.0 hours on
10 day 10 (Table 4).

Example 30

The plasmid encoding the B2B3-1 bispecific scFv antibody fusion protein was created
combining gene sequences of a unique human anti-ErbB3 scFv (designated “H3™), a human anti-

[5  ErbB2 sckFv (designated “B1D2%), and a modified human serum albumin (HSAY linker. The anti-
ErbB3 scFv, H3, is recombinantly linked to the amino terminus of the HSA linker via a connecting '
peptide (Ala-Ala-Ser) and the anti-ErbB2 scFv, B1D2, is genetically linked the carboxy terminus of
the HSA linker via a connecting peptide (Ala-Ala~ Ala-Leu). The peptide connectors were formed
through the introduction of restriction sites during construction of the mammalian expression vector

20 and were synthesized with optimized codon usage for mammalian expression together with the
single chain antibody fragments and HSA linker.

The B1D2 scFv was selected from a combinatorial phage display library created by
mutagenesis of the ErbB2-binding scFv C6.3, which was selected from a non-immune phage display
library. The H3 scFv was selected from a non-immune phage display library originally made by

25  Sheets et al. The gene sequences encoding the B1D2 and H3 single chain antibody fragments were
optimized for CHO cell codon preferences and synthesized for subsequent construction of the B2B3-
I encoding plasmid.

The modified HSA linker contains two amine acid substitutions. A cysteine residuc at
position 34 was mutated to serine in order to reduce potential protein heterogeneity due to oxidation

30 atthissite. An asparagine residuc at amino acid 503 was mutated to glutamine, which in wild type

HSA is sensitive to deamination and can result in decreased pharmacclogic halfulife.
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24-mHSA-13102 (401) FYAPELLFFAKRYKAAFTECCQAADKAACLLPKLDELRDEGKASS
24-mHSA-25B6H2 (401) FYAPELLFFAKAYKAAFTECCQAADKAAC111051DELRDEOKASS
H3-mHSA-13102 40%})FYAPELLFFAKRYKAAFTECCOAADKAACLLDELDFLRDEGKASS
H3-mHSA-255652(H86] FY APELLFFAKRYKAAFTFCCQAADKAACLLPEY BETRBREKASS 55
451495 A5-mHSA-5L3.9 (442) AK(BUKCASW<FGERAFKAWAVARLSQRFPKAEFAEVSKLVTDL

The gene sequence encoding the modified I1SA linker was synthesized with optimized codon

usage for mammalian expression for subsequent construction of the B2B3-1 encoding plasmid.

Example 31
5 The B2B3-1 coding sequence was cloned into pMP 10k base vector using standard molecular

hiology techniques to create plasmid pMP10k4H3-mHSA-B1D2, shown in Figure 30. For the most
part this construct employs c.ommonly used genetic elements. B2B3-1 expression is driven by the
human GAPD promoter. This vector utilizes genetic elements referred to as Matrix Attachment
Regions or MAR elements. The MAR genetic elements control the dynamic organization of

16 chromatin, and insulate nearby genes from the effect of surrounding chromatin thereby increasing
copy number dependent, position-independent, expression of genes. MAR elements have been
shown to improve the probability of isolating a clone exhibiting the desired level of expression for
the production of @ recombinant protein and to increase the stability of production. The MAR
elements used in the B2B3-1 constructs are non-coding human MAR efements. In addition to the

15 B2B3-1 plasmid, a neomycin antibiotic resistance plasmid (Figure 31) and a hygromycin resistance

plasmid (Figure 32) were also used to select for stable transformants.

Example 32: First round of Gene Transfection
Chinese Hamster Ovary CHO-K1 cells were purchased from ATCC (ATCC # CCL-61). The
20 CHO-K1 cell line is a serum and proline dependent adherent sub-clone of the parental CHO cell line
created by T.T. Puck. The CHO-KI cells used for B2B3-1 transfection were pre-adapted for
suspension growth in serum free media prior to transfection. An iterative transfection procedure was
used to develop the B2B3-1 cell line. Twenty-four hours before transfection, CHO-K 1 celis were
sub passaged o 1.0x10° cells/mL in SFM4CHO (Serum Free) medium (HyClone, Logan, UT)
25  supplemented with 8mM L-glutamine, 0.1 mM sodium hypoxanthine, and 0.016 mM thymidine. On
the day of transfection, cells were resuspended in OptiMEM medium (Invitrogen Corp, Carlsbad,
CA) and 40,000 cells were placed in each well of a twenty-four well plate. In the first transfection,
the B2B3-1 expression plasmid (pMP10k4H3-mHSA-B1D2) and the neomycin resistance plasmid
(Figure 30; pSV2-neo (Selexis, Inc., Marlborough, MA) were mixed together using a molar plasmid
30 ratio of 75:1 (B2B3-1:meomyein resistance). The plasmid mixture was subsequently mixed with a

cationic lipid transfection reagent (Lipofectamine L'TX, Invitrogen Corp, Carlsbad, CA) and
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A5-mBSA-B1D2 A5-mH5A-8513682 B12-mHSA-13102 1112-mHSA-F5B682 (442) (442) (446) (446)
AXQRLKCASLQKFGERAFKAWAVARLSQRSPKAEFAEVSKLVTDL
AKQRLKC%@&%@EB%FKAWAVARLSQREPKAEFAEVSKINTDL
AKQRLKCAS440KMGERAFKAWAVARLSQRFPKAEFAEVSKLVTD1,
AKRLKCASLOMFGERAFKAWAVARLSORFPKAEFAEVSKINTD1. 5 84-mHSA-13102 (446)
AKCIRLIKCASLQKFGERAFKAWAVARLSQAPPKAEFAEVSKLVTDL 24-mHSA-F5B6142 (446)
AKORLKCASLUFGERAFKAWAVARLSQRFPKAEFAEVSKLVTDL H3-m83A-B1D2 (445)
AKORLKCASLQKFGERAFKAWAVARLSQRFPKAEFAESSKLVTDL H3-mHSA-F5B6H2 (445)

AK (142 LN 6 ket Erea RA WAVE K SOREPRACRRRSS KiYR DL/ Lpidsossls WS IHRISA-M143.9
(487) TKAMHEECOHGRLKE CAPRRAPLAKYICENQRSISRKE KEGBEKPL CO, incubator.

PCT/US2009/040259

Example 33: Selection and Screening for High Producers

5 The contents of each transfection well were washed with PBS, trypsinized and distributed
across two, ninety-six well plates. The growth media used consisted of DMEM/F12 (Invitrogen
Corp, Carlsbad, CA) with 10% FBS (Invitrogen Corp, Carlsbad, CA) and 500 mg/L of geneticin
(G418; Invitrogen Corp, Carisbad, CA). Media in the 96-well plates was changed on day 4 to
SFM4CHO medium supplemented with 8mM L-glutamine, 0.1 mM sodium hypoxanthine, 0.016

10 mM thymidine, and 500mg/L geneticin. Following an additional two weeks of culture in selection
medium, surviving cells had formed weil-defined colonies. The clones were gvaluated using
quanﬁiative spot blot techniques. The top producing colonies were trypsinized, and expanded to a
single well of a 24-well plate.

A seven day .productivity assay was used to screen for high B2B3-1 producing colonies.

15 Upon expansion the cells in 24-wel!l plates were allowed to proliferate for seven days in SFM4CHO
medium supplemented with § mM L-glutamine, 0.1 mM sodium hypoxanthine, and 0.016 mM
thymidine. The B2B3-1 concentration in the spent media was determined. Top clones from the 24-
well scale were expanded into 125 mL baffled shake flasks. A seven day study in the shake flask in
SFM4CHO mediom sup;ﬂemented with 8mM L-glutamine, 0.1 mM sodium hypoxanthine, and 0.016

20 mM thymidine was used to screen the cell pools for growth and B2B3-1 production.

Example 34: Second Round of Gene Transfection
The highest producing cell pool determined from the first round of transfection {supra) was
transfected a second time to increase production. Twenty-four hours before transfection, the cell
25  pool was sub passaged to }.0x10° cells/mL in SFM4CHO {Serum Free) medium supplemented with
8mM L-glutamine, 0.1 mM sodium hypoxanthinc, and 0.016 mM thymidine. On the day of
transfection, cells were resuspended in OptiMEM medium (Invitrogen Corp, Carlsbad, CA) and
40,000 ceils were placed in cach well of a twenty-four well plate. In the first transfection, the B2B3-
1 and hygromyein resistance plasmid (Figure 32; pTK-Hyg (Clontech, Mountain View, CA)) were
30 mixed together using a molar plasmid ratio of 50:1 (B2B3-1 :hygfemycin resistance). The plasmid

mixture was subsequently mixed with a cationie lipid transfection reagent (Lipofectamine LTX,
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A5-mHSA-81D2 (487) SIATHTECCHGDLLECADDRADLAKYISENOSISSKLKECCEKPL
A5-mH5A-F586112 (487) TKVHSECCHGDLLECADDRADLAKVICENSDSISKLKECCERPL

BlZ-mHSA-@%?@jg% 'I6KVI4TECCMGDLLECADDRADLAKYICENOSISgélé%%%%é&l%% 15
B12-mHSA- 461) TKVHTECCEGDLLECADDRADLAKYICENQ L KM5S
F4-mHSA-B102 (491) TKVHTECCHGDLLECADDRADLAKTICENODSISSKIXECORKPL
94-mHSA-85B6142 (491) TKVHTECCHGDLLECADDRADLAKYICENODSTSSKLKECCEKPL

813-49HSA-B102 (490) TKVHTECCHGDLLECADDRADLAKYICENQDSISSKLKECCEKAL

83-mHSA-8586412 (490) TKVHTECCHGULLECADDRADLARYICENUSISSKLKECCERPL
Invitrogen Corp} and lipid/DNA complexes were allowed to form for thirty minutes. The

DNA/Lipid compléx was than added to the cell pool and the 24-well plates were placed in a 37°C,
5% CO, incubator.

5 Example 35: Selection and Screening for High Producers From Second Transfection
The contents of each transfection well were washed with PBS, trypsinized and distributed
across two, 96-well plates. The growth media used consisted of DMEM/F12 supplemerited with
10% FBS and 400 mg/L of hygromycin B (Invitrogen Corp). Media in the 96-well plates was
changed on day 4 to Hyclope SFM4CHO medium supplemented with 8mM L-glutamine, 0.1 mM
10 sodium hypoxanthine, ¢.016 mM thymidine , and 400 mg/L of hygromycin B. After an additional
two weeks of selection, surviving cells had formed well-defined colonics. The clones were evaluated
using quantitative spot blot techniques. The top producing colonies were trypsinized, and expanded
to a single well of a 24-well plate.
A seven day productivity assay was used to screen for high B2B3-1 producing colonies.
15 Upon expansion the celis were allowed to proliferate for seven days, and the B2B3-1
concentration in the spent media was determined.
Top clones from the 24-well plates were expanded into 125 mL baffled shaker flasks in the
Hyclone SFMACHO medium supplemented with 8mM L-glutamine, 0.1 mM sodium hypoxanthine,
and 0.016 mM thymidine. A seven day study in shake flask was used to screen the celi pools for
20 growth and B2B3-1 production. The spent media was quantitated using Protein Aresin and an HPLC

instrument.

Example 36: Limiting Dilution Cloning
The best growing and highest B2B3-1-producing colony identified by the productivity assay
25 was transferred from the 125 mL shaker flask and plated in five 96-well plates at a cell concentration
calculated to give one cell/well. The 96-well plates were placed in an incubator at 37°C and 5%
CO;. The wells were examined bi-weekly to track formation of colonies. Colonies arising from a
single cell were identified based on the symmetrical shape of the colony. Wells containing such
colonies were marked for further screening by 24-weil 7-day assessment, and 125mL shaker flask 7-

30 day assessment,
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20 541585 A5-m8SA41L3.9 (532)
LEKS2CIAEVENDEMPADLPSLAADFVESKDVCKNYAEAKM7FLG A5-m8SA-8102 (532)

LEKSHCIAE%E%%E%‘%(&DLPSLAADEWESKDVCKNYAEAKDVELG AS-%%-@%3%9(532)
LEKSHCIA ADLPSLAADEVESKDVCKNYAEAKDVFLG 25 R1 m,& - 2 (536)
LEKSIICIAEVENDEMPADLPSLAADFVESKDVCKNYAEAKDVFLG 812-mHSA-2158682 (536)
LEKSHCIAEVENDEMPADLPSLAADETESKDVCKNYAEAKDVFLG 84-mHSA-131D2 (536)

The second round of limiting dilution clening was performed in a similar manner to the first
round. Anadditional 100 mL fed batch evaluation was performed to confirm clone choice. A pre-

seed bank was cryopreserved.

5  Example 37: Formulation of B2B3-1
~ B2B3-1 can be administered once a weck via intravenous infusion over a period of 60 or
90 minutes, depending on patient tolerability. B2B3-1 can be formulated in a sterite 20 mM L-
histidine hydrochloride, 150 mM sodium chloride, pH 6.5 solution at a concentration of
25mg/mL for administration fo a patient {e.g., a human).
10
Example 38: Treatment of Breast Cancer
An HSA linker of the invention (e.g., B2B3-1; SEQ 1D NO:16) can be administered to a
patient diagnosed with breast cancer. For example, a patient whose cancer is diagnosed as
expressing high levels of epidermal growth factor receptors, such as ErbB2 (HER2/neu) can be
15 treated with an HSA linker conjoined to an ErbB2 biding moiety. A physician providing care to
a patient diagnosed with breast cancer can adminjster an HSA linker of the invention suitable
and capable of providing the best therapeutic benefit to the patient. Selection of, for example,
the binding moieties, conjoined to an HSA linker of the invention can be based on clinical
determinants of the patient and specific cancer variant. For example, genotypic or histologic
20 screens of cancer biopsies can reveal increased expression of ErbB2, indicating that an HSA
linker of the invention that incorporates and anti-ErbB2 binding moiety (e.g., B2B3-1) can be
used therapeutically.
In one embodiment of the invention, B2B3-1 can be administered to a patient diagnosed
with breast cancer once a week via intravenous infusion over a period of, e.g., 60 or 90 minutes,
25  depending on patient tolerability. B2B3-1 can be formulated in a sterile 20 mM L-histidine
hydrochioride, 150 mM sodium chloride, pH 6.5 solution at a concentration of 25mg/ml. for
administration to a patient (e.g., a hurnan). A clinician supervising the administration of B2B3-1
or any other HSA linker of the invention can follow common formulation and dosing practices to
determine the proper course of therapy for any given patient.
30 The invention further provides for the co-administration of one or more therapeutic drugs

or compounds in combination with the HSA linker of the invention (e.g., B2B3-1; SEQ ID
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LEKSHCIAEVENDEMPADLPSLAADEVESKDVSKNYAEAKDVFLG 84-mHSA-853682 (536)
LEKSHCIAEVENDEMPADLPSLAADEVESKDVSKNYAEAKDVFLG H3-mHSA-B1D2 (535)( |
LEKSHCIAEVENDEMPADLPSLAADEVESKIA/CKNYAEAKDVELG 30 83-mHSA-8513682 (535
LEKSHCIAEVENEERPADLTSLAADEOTESKDVCKNYASAKOVELG 5386385 ABAHMUPSA-ML3.9
(577) MEIYEYARRIIPDYSVA/LLLRLAKTYETTLEKCCAAADPHECYAKV A5-mHSA-B132 (577)
MFLYEYARRHPDYSVVLLLRLAKTYSTTLEKCCAAADPHECYAKYV 35 A5-mHSA-F513682 (577)
MFLYEYARRHPDYSVVIALLRLAKTYSTTLEKCCAAADPHECYAKS 1312-mHSA-B1D2

NO:16), such as the common chemotherapeutic regimen for the treatment of breast cancer
includes doxorubicin, cyclophosphamide, and paclitaxel. Alternatively, a clinician can
administer the HSA linker of invention (e.g., B2B3-1) in combination with surgical or radiation

therapy fo treat breast cancer in a patient in need thereof.

Example 39: Treatment of Ovarian Cancer
An HSA linker of the invention can be administered to a patient diaghosed with ovarian
cancer (ovarian carcinoma), for example, a patient whose cancer is diagnosed as expressing high
levels of epidermal growth factor receptors, such as ErbB2 (HER2/neu) can be treated with an
10 HSA linker conjoined to an ErbB2 biding molety. A physician providing care to a patient
diagnosed with ovarian cancer can administer an HSA finker of the invention suitable and
capable of providing the best therapeutic benefit to the patient. Selection of, for exampie, the
binding moieties, conjoined to an HSA linker of the invention can be based on clinical
determinants of the patient and specific cancer variant. For example, genotypic or histologic
15 screens of cancer biopsies can reveal increased expression of ErbB2 or other targeting molecules
{e.g., overexpressed receptors or ligands specific to the cancer), which can be targeted by an
HSA linker of the invention that incorporates an anti-ErbB2 binding moiety (e.g., B2B3-1) or
other target specific binding moiety.
In one embodiment of the invéntion, B2B3-1 can be administered to a patient diagnosed
20 with ovarian cancer once a week via intravenous infusion over a period of, c.g., 60 or 90
minutes, depending on patient tolerability, B2B3-1 can be formulated in a sterile 20 mM L-
histidine hydrochloride, 150 mM sodium chloride, pH 6.5 solution at a concentration of
25mg/mL for administration to a patient (e.g., a human). A clinician supervising the
administration of B2B3-1 or any other HSA linker of the invention for the treatment of ovarian
25 cancer can follow common formulation and dosing practices (e.g., intraperitoneal injection) to
determine the proper course of therapy for any given patient.
The invention further provides for the co-administration of one or more therapeutic drugs
or compounds in combination with the HSA linker of the invention (e.g., B2B3-1; SEQ ID
NO:16). Alternatively, a clinician can administer an HSA Hnker of invention in combination

30 with surgical or radiation therapy to treat ovarian cancer in a patient in need thereof,
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(581) MFLYEYARRHPDYSVVLLLRLAKTYETTLEKCCAAADPHECYAKYV 1312-mHEA-F5361(2 (581)

MFLYEYARRHPDYSVVLURLAKTYETTLEKCCAAADPHECYAKV 84-mESA-B102 (581)

MFLYEYARKEEV RO

L114L7\KTYETTLEKCCAAASPHECYAKYV 84-
LLALAKTYETTLEKCCAAADPMECYAKY 40 2

iy

6412 (581)

2°(580)

MFLYEYARRHPDYSVVIJAMAKTYETTLEKSCAAASPHSCSAKS H3-mHSA-8513682 (580)

MFLYEYARRHPDYSVVLLLRLAKTYSTTLEKCCAAADPHECYAKV 631673 A5-mHSA-ML3.9 (622)

EDEFHPLVEEPQNLIKONCELFEQLGEYKFONALINRYTKKVPOS 45

Example 40

HSA linker conjugates of the invention can be constructed using one or more of the elements

(groups A-E} listed in Table 5 below. In particular, an HSA linker of the invention, which is shown

as Group C in Table 5 below, can ihcorporate one or more binding moieties selected from groups A

5 and E shown in Table 5. In addition, the HSA linker conjugates can also include one or more

peptide connectors, which are selected from groups B and I in Table 5, at each of the amino and

carboxy terminal ends of the HSA linker. Peptide connectors can be repeated or truncated to

increase or decrease the length of the connector sequence.

10

The invention provides specific embodiments of the HSA linkers, polypeptide connectors,

and binding moieties discussed above. Table 6 lists ten HSA linker conjugates with varying ¥rbB2-

speeific or ErbB3-specific binding moieties, as well as polypeptide connectors, at the amino and

carboxy termini of an HSA linker of the invention.

Table 6

Agent of the

Invention

{ Amino Terminal

B2B3-4 (SEQ 1D NOIS)

BiB3.] (SEQ D NO16) L1

Connector

miSA (SEQ ID NOG:1)

N-Terminal |
Binding Moiety Connector
EEQINOES AR T -
Q1D NO28) Y

T WHSA BES D NGTY

AS(SEG D NGZE8)

CAAALBEGTONOE)

C-Terminal

A”“Cérb(.)xy Terminai .
Binding Moicty

BIDE SEQ IO NO27)

TARALSEGTDNGE)

T mHSA {SEQ 1D NG}

ARALSEGIDNGS)

IS A (BE0) TD NG T

AAAL{SEQ ID NO:5)

BB (BEO IO NOIT

FSHAT (SEG 1D NO33)
"ML3.9 (SEQ ID NO29)

CmiAEEG IO RO

AAAL (SEQ ID NO-5}

35

CEBISCEQIDNG20) | BI2(SEQIDNGI0Y | AAS mHSA (SEQ D RO TS T ARAL BEG B RNGST | B GEG 1D NO2 Ty
HBIEGEGIONGET) | B REQ D NOA0) | AAS THSA (SEFID RO} | AAAL(SEQID NG S)
' ] F4 {SEQ 1D NO:31} AAS mHSA (SEQID NO:D) | AAAL (SEQ IDNOS) | BID2 (SEG I RO
. FA{SEQID NO3 13 ARS A (GEO D MO I ARALSEO IO NG Sy | FIB6rD BES ID NG5 :
BIB19(SEQ IDNO24Y | HI (SEQIDNO2E) | AAS THSA SEQIDNOT) AAAL (SR D NOSY | BID2 (SEQ ID N02T
BIB3-i0 (SEQ D NO25) TTAAS F3H6HZ (SEQTD Nﬁ‘:’;iﬁ‘%




A5-mHSA-31D2 (622) FDEFKPLVEEPONLIKONCELFEOLGEYKFONALLVRYIKKVPW
A5-mRSA-F5B682 (622) FDEFKPLVEEPQNLIKONCELFES,LGEYKFONALLVRYTKKSPQV
812-mHSA-3102 (626) FDEFKPLVEEPONLIKONCELFEQLGEYKIONALLVRYTKKVEW
312-mHSA-§é?3%)§3%2{28§%) FDEFKPLVEEPONLIKONCELSEOLGEYKFONALTYRY I INPoV
F4-181-1SA-13102 (626) FDEFKPLVEEPSNLIKONCELETQLGEYKSQNALLVRYTKKVIDQV 50
84-mHSA-8513682 (626) FDEFKPLVEEPONLIKONCELFEQLGEYKSSNALLVRYTKKVPW
H3-mHSA-31D2 (625) FDEFKPLVEEPONLIKONCELFE(OLGEYKFQNALLVRYTKKVPQV

113-mHSA-8586112 (625) FDESKPINEEPONLIKQNCELFEOLGEYKEOALLVRYTKKVEW
' APPENDIX A

SEQUENCE LISTINGS

SEQ ID NO:1
Human Serum Albumin (HSA) Linker with C348 and N503Q substitutions (“mHSA”)
5 Aminro Acid Sequence

DAHKSEVAHRFKDLGEENFKALVLIAFAQYLQQSPFEDHVKLVNEVTEFAKTCVADESAE
NCDESLHTLFGDKLCTVATLRETYGEMADCCAKQEPERNECFLOHKDDNPNEPRLVRPEV
DVMCTAFHDNEETFLKKYLYEIARRHPYFYAPELLFFARKRYKAAFTECCQAADKAACLLP
10 KLDELRDEGKASSAKQRLKCASLOKFGERAFKAWAVARLSOQRFPKAEFAEVSKLVTDLTK
VHTECCHGDLLECADDRADLAKYICENQDSISSKLKECCEKPLLEKSHCIAEVENDEMPAD
LPSLAADFVESKDVCKNYAEAKDVFLGMFLYEYARRHPDYSVVLLLRLAKTYETTLEKCC
AAADPHECYAKVFDEFKPLVEEPQNLIKOQNCELFEQLGEYKFQNALLVRYTKKVPQVSTPT
LVEVSRNLGKVGSKCCKHPEAXRMPCAEDYLSVVLNQLCVLHBEKTPVSDRVTKCCTESLY
15 NRRPCFSALEVDETYVPKEFQAETFTFHADICTLSEKERQIKKQTALVEL VKHKPKATKEQL
KAVMDDFAAFVEKCCKADDKETCFAEEGKKLVAASQAALGL

SEQID NO:2
Human Serum Albumin (HSA) Linker w/C348 and N503Q substitutions (“mHSA”)
20  Nucleotide Sequence

GACGCTCACAAGAGCGAAGTGGCACATAGGTTCAAAGATCTGGGCGAAGAGAACTTTA
AGGCCCTCGTCCTGATCGUTTTCGCACAGTACCTCCAGCAGTCTCCCTTTGAAGATCAC
GTGAAACTGGTCAATCGAGGTGACCGAATTTGCCAAGACATGCGTGGCTGATGAGAGTG .
25 CAGAAAACTGTGACAAATCACTGCATACTCTCTTTGGAGATAAGCTGTGCACCGTCGCC
ACACTCAGAGAGACTTATGGGGAAATGGCTGACTGTTGCGCAAAACAGGAGCCTGAAC
GOGAATGAGTGTTTCCTCCAGCACAAGCGATGACAACCCAAATCTGCCCCGCCTCGTGCGA
CCTGAGGTCGATCTGATGTGCACCGCCTTTCATGACAACGAAGAGACATTCCTGAAGA
AATACCTGTATGAAATTGCTCGTAGGCACCCATACTTTTATGCCCCCGAGCTCCTGTTCT
30 TTGCAAAGAGATACAAAGCTGCCTTCACTGAATGTTGCCAGGCAGCTGATAAGGCCGC
ATGTCTCCTGCCTAAACTGGACGAGCTCCGGGATGAAGGTAAGGCTTCCAGCGCCAAA
CAGCGCCTGAAGTGCGCTTCTCTCCAGAAGT TTGGCGAGCGAGCATTCAAAGCCTGGGC
TGTGGCCCGTCTCAGTCAGAGGTTTCCAAAGGCAGAATTTGCTGAGGTCTCAAAACTGG
TGACCGACCTCACAAAGGTCCATACTGAGTGTTGCCACGGAGATCTGCTGGAATGTGCC
35 GACGATAGAGCAGACCTCGCTAAATATATCTGCGAGAATCAGGATTCCATTAGCTCTAA
GCTGAAAGAATGTTGCGAGAAGCCCCTCCTGGAAAAGAGTCATTGTATCGCCGAGGTG
GAAAACGACGAGATGCCAGCAGATCTGCCATCACTCGCTGCCGACTTTGTGGAATCCA
AAGATGTCTGCAAGAATTACGCAGAGGCTAAAGACGTGTTCCTGGGGATGTTTCTGTAT
GAGTACGCCCGGCGTCACCCCGATTATAGCGTCGTGCTCCTGCTCCGACTGGCAAAGAC
40 CTACGAAACAACTCTGGAGAAATGTTGCGCTGCCGCAGACCCTCATGAATGTTATGCTA
AGGTGTTCGATGAGTTTAAGCCACTCGTCGAAGAGCCCCAGAACCTGATTAAACAGAA
TTGCGAACTGTTCGAGCAGCTCGGTGAATACAAGTTTCAGAACGCCCTGCTCGTGCGTT
ATACCAAAAAGGTCCCTCAGGTGTCTACACCAACTCTGGTGCAGGTCAGTAGGAATCT
GGGCAAAGTGGGATCAAAGTGTTGCAAACACCCCGAGGCAAAGAGAATGCCTTGTGCT
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676720 55 A5-mHSA-19112.9 (667)
S2TTLVEVSRNLGKVGSKCCKHPEAKRIIPCAEDYLSVVLNOLCVL A5-mHSA-13102 (667)
SIPTTNEVSRNLSKSGSKCCKHPEAKRMPSAEDYLSVVLSQLCVL A5-mHSA-853682 7[§667)
STPTLVEVSRNPERYEEK CCKHPEAKRMDCAEDYLSVVLNOLCVL  BE2-HEBAIHS 112
B12-mHBABE08682 F4-mHSA-13102 F4-mHSA-F5B6112 (671) (671) (671) (671)
STPTLVEVSRNLGKVGSKCCKHBEAKRMPCAEDYLSVVINOLCVL
STPTLVEVSRNLGKVGSKOCKHPEAKRIBECAESYLSVVLNQLCVL
STPTLVEVSRNLGKVGSKCCKHPEAKRMSCAEDYLSVVINQICVL
STPTIBVEVERNTGKYTESMCCKENEARRMICABO Y ATSOATGOT GVA T5:83-4 A (8BRS A0 (670)

STPTINEVSRNACHVESKOERAPE KRB EAS BV VENO) CAYT CES8ian 840586042
GTGCCCTCGAAGTGGACGAAACTTATGTGCCTAAGGAGTTTCAGGCTGAAACATTCACC

TTTCACGCCGATATCTGCACTCTGTCCGAGAAAGAAAGGCAGATTAAGAAACAGACAG
5 CACTGGTCGAGCTCGTGAAGCATAAACCAAAGGCTACCAAGGAGCAGCTGAAAGCCGT

CATGGACGATTTCGCAGCTTTTGTGGAAAAGTGTTGCAAAGCCGACGATAAGGAGACT

TGTTITCGCAGAAGAGGGGAAAAAGCTCGTGGCTGCCAGCCAGGCAGCTCTGGGTCTG

10 SEQID NO:3
Human Serum Albumin (HSA)
Amino Acid Sequence

DAHKSEVAHRFKDLGEENFKALVLIAFAQYLQQCPFEDHVKLVNEVTEFAK TCVADESAE
15 NCDKSLHTLFGDKLCTYATLRETYGEMADCCAKQEPERNECFLOQHKDDNPNLPRLVRPEV
DVMCTAFHDNEETFLKKYLYEIARRHPYFYAPELLFFAKRYKAAFTECCQAADKAACLLP
KLDELRDEGKASSAKQRLKCASLOKFGERAFKAWAVARLSQRFPKAEFAEVSKLVTDLTK
VHTECCHGDLLECADDRADLAKYICENQDSISSKLKECCEKPLLEK SHCIAEVENDEMPAD
EPSLAADFVESKDVCKNYAEAKDVFLGMFLYEYARRHPDYSVVLLLRLAKTYETTLEKCC
20 AAADPHECYAKRVFDEFKPLVEEPOQNLIKQNCELFEQLGEYKFQNALLVRYTKXVPQVSTPT
LVEVSRNLGKVGSKCCKHPEAKRMPCAEDYLSVVLNQLCVLHEKTPVSDRVIKCCTESLY
NRRPCFSALEVDETY VPKEFNAETFTFHADICTLSEKERQIKK QTALVELVKHKPKATKEQL
KAVMDDFAAFVEKCCKADDKETCFAEEGKKLVAASQAALGL

25  SEQIDNO:M4
Human Serum Albumin (HSA)
Nucleotide Sequence

GATGCACACAAGAGTGAGGTTGCTCATCGGTTTAAAGATTTGGGAGAAGAAAATTTCA
30 AAGCCTTGGTGTTGATTGCCTTTGCTCAGTATCTTCAGCAGTGTCCATTTGAAGATCATG
TAAAATTAGTGAATGAAGTAACTGAATTTGCAAAAACATGTGTAGCTGATGAGTCAGC
TCAAAATTGTGACAAATCACTTCATACCCTTTTTGGAGACAAATTATGCACAGTTGCAA
CTCTTCGTGAAACCTATGGTGAAATGGCTGACTGCTGTGCAAAACAAGAACCTGAGAG
AAATGAATGCTTCTTGCAACACAAAGATGACAACCCAAACCTCCCCCGATTGGTGAGA
35 CCAGAGGTTGATGTGATGTGCACTGCTTTTCATGACAATGAAGAGACATTTTTGAAAAA
ATACTTATATGAAATTGCCAGAAGACATCCTTACTTTTATGCCCCGGAACTCCTTTTCTT
TGCTAAAAGGTATAAAGCTGCTTITACAGAATGTTGCCAAGCTGCTGATAAAGCTGCCT
GCCTGTTGCCAAAGCTCGATGAACTTCGGGATGAAGGGAAGGCTTCGTCTGCCAAACA
GAGACTCAAATGTGCCAGTCTCCAAAAATTTGGAGAAAGAGCTTTCAAAGCATGGGCA
40  GTGGCTCGCCTGAGCCAGAGATTTCCCAAAGCTGAGTTTGCAGAAGTTTCCAAGTTAGT
GACAGATCITACCAAAGTCCACACGGAATGCTGCCATGGAGATCTGCTTGAATGTGLTG
ATGACAGGGCGGACCTTGCCAAGTATATCTGTCGAAAATCAGGATTCGATCTCCAGTAA
ACTOAAGGAATGCTGTGAAAAACCTCTGTTGGAAAAATCCCACTGCATTGCCGAAGTG
GAAAATGATGAGATGCCTGCTGACTTGCCTTCATTAGCTGCTGATTTTGTTGAAAGTAA
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(670) STPTLVEVSRNLGKVGSKCCKHPEAKRMPSAEDYLSVVLNQLCVL 721765 A5-MHSA-ML3.9
(712) HEKTPVSDRVTKCCTESLVNRRPCFSALEVDETISIPKEFQAETST 110 A5-mHSA-BlOZ)(712)
HEKTPVSDRVTKCCTEBLVNRRPOBBALEVDETYVIIKEFQAETFT A5-mHSA-B5B6112 (712
HEKTIBVSDR A RO ESUINRRPCSSALEVDETYVIBKEFQAETFT 81 2SR PH850716)
HEKTPVBDRVTKCCTESLVNRREOCFSALEVDETID/PKES()AETFT )81125-mh8A-5586112 (716)
HEKTPVSDRVTKCCTESLVHIBRPCFSAIEVDETYVPIDEMAETFT 54BB0-ISA-B102 (716)
HEKTPVSDRVTKCCTESLVNARPCFSALEVDETYVPMEFOAETFT 15

10

135

20

25

30

40

45

GUATGTTTGCAAAAACTATGCTIGAGGCAAAGGATGTCTTCCTGGGCATGTTTTTGTATG
AATATGCAAGAAGGCATCCTGATTACTCTGTCGTGCTGCTGCTGAGACTTGCCAAGACA
TATGAAACCACTCTAGAGAAGTGCTGTGCCGCTGCAGATCCTCATGAATGCTATGCCAA
AGTCGTICGATGAATTTAAACCTCTTGTGGAAGAGCCTCAGAATTTAATCAAACAAAACT
GTGAGCTTTTTAAGCAGCTTGCGAGAGTACAAATTCCAGAATGCGCTATTAGTTCGTTAC
ACCAAGAAAGTACCCCAAGTGTCAACTCCAACTCTTGTAGAGGTCTCAAGAAACCTAG
GAAAAGTGGGCAGCAAATGTTGTAAACATCCTGAAGCAAAAAGAATGCCCTGTGCAGA
AGACTATCTATCCGTGGTCCTGAACCAGTTATGTGTGTTGCATGAGAAAACGCCAGTAA
GTGACAGAGTCACAAAATGCTGCACAGAGTCCTTGGTGAACAGGCGACCATGCTTTTC
AGCTCTGGAAGTCGATGAAACATACGTTCCCAAAGAGTTTAATGCTGAAACATTCACCT
TCCATGCAGATATATGCACACTTTCTGAGAAGGAGAGACAAATCAAGAAACAAACTGC
ACTTGTTGAGCTTGTCAAACACAAGCCCAAGGCAACAAAAGAGCAACTGAAAGCTGTT
ATGGATGATTTCGCAGCTTTTGTAGAGAAGTGCTGCAAGGCTGACGATAAGGAGACCT
GCTTTGCCGAGGAGGGTAAAAAACTTGTTGCTGCAAGTCAAGCTGCCTTAGGCTTA

SEQID NO:5
Polypeptide Connector
Amino Acid Sequence

AAAL

SEQ ID NO:6

Human Serum Albumin (HSA) Linker with C34S and N503Q substitutions (“mHSA”) and
Polypeptide Connector

Amino Acid Sequence

AASDAHKSEVAHRFKDLGEENFKALVLIAFAQYLQQSPFEDHVKLVNEVTEFAKTCVA
DESAENCDKSLHTLFGDKLCTVATLRETYGEMADCCAKQEPERNECFLQHKDDNPNLP
RLVRPEVDVMCTAFHDNEETFLKKYLYEIARRHPYFYAPELLFFAKRYKAAFTECCQAA
DKAACLLPKLDELRDEGKASSAKQRLKCASLQKFGERAFKAWAVARLSQRFPKAEFAE
VSKLVTDLTKVHTECCHGDLLECADDRADLAK YICENQDSISSKLKECCEKPLLEKSHCI
AEVENDEMPADLPSLAADFVESKDVCKNYAEAKDVFLGMFLYEYARRHPDYSVVLLL
RLAKTYETTLEKCCAAADPHECYAKVFDEFKPLVEEPQNLIKQNCELFEQLGEYKFQNA
LLVRYTEKKVPQVSTPTLVEVSRNLGKVGSKCCKHPEAKRMPCAFEDYLSVVLNQLCVLE
EKTPVSDRVTRKCCTESLVNRRPCFSALEVDETYVPKEFQAETFTFHADICTLSEKERQIK
KQTALVELVKHKPKATKEQLKAVMDDFAAFVEKCCKADDKETCFAEEGKKLVAASQA
ALGL

SEQ ID NO:7

Human Serum Albumin (HSA) Linker with C34S and NS03Q substitutions (“mHSA”) and
Polypeptide Connector

Amino Acid Sequence

AAQDAHKSEVAHRFKDLGEENFKALVLIAFAQYLQQSPFEDHVKLYNEVTEFAKTCVA
DESAENCDKSLHTLFGDKLCTVATLRETY GEMADCCAKQEPERNECFLOHKDDNPNLP
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F4-mHBABF5136512 (716) HEKTPVHDRVTKCCTESLVNRRPCFSALEVDETYVPKEFOAETFT
113-mHSABB102 (715) HEKTPVSDRVTKOCTESLYNRRPCFBALEVDETYVPKEFOAETFT
113.-mHSA-F5B61-12 (715) HEKTPVSDRVTKCCTESLVNRRPCFSALEVDETYVPKESOQAETFT
766810 20 AB2AHEALRHTD3.9 (757) FRADICTLBEKERQIKKQTALVEINKAKBRRIREHERAVMDDFAA
A58mHDA-B102 (757) FfIADICTLSEKERQIHKOTALVELVKHKPKATKEDIDKAVMSDFAA
A5-mHSA-55B682 (757) FRADICTLSEKEROIKKQTALVELVKHKPKATKEDILKAVMDDFAA
B12-mHSA-8102 (761) FHADICTLSEKERC2IKKQTALVELVKHKPKATKEQLKAVMDOFAA

RLVRPEVDVMCTAFHDNEETFLKKYLYEIARRHPYREYAPELLFFAKRYKAAFTECCQAA
DKAACLLPKLDELRDEGKASSAKQRLKCASLGKFGERAFKAWAVARLSQRFPKAEFAE
VSKLVTDLTKVHTECCHGDLLECADDRADLAKYICENQDSISSKLKECCEKPLLEKSHCI
AEVENDEMPADLPSLAADIFVESKDVCKNYAEAKDVFLGMFLYEYARRHPDYSVVLLL

5 RLAKTYETTLEKCCAAADPHECYAKVFDEFKPLVEEPQNLIKQNCELFEQLGEYKFQNA
LLVRYTKKVPQVSTPTLVEVSRNLGKVGSKCCKHPEAKRMPCAEDYLSVVLNQLCVLH
EKTPVSDRVIKCCTESLVNRRPCFSALEVDETYVPKEFQAETFTFHADICTLSEKERQIK
KQTALVELVKHKPKATKEQLKAVMDDFAAFVEKCCKADDKETCFAEEGKKLVAASQA
ALGL '

10

SEQ ID NO:8
Human Serum Albumin (FISA) Linker with C34S and N503Qsubstitutions (“mHBSA™) and
Poiypeptide Connector
Amino Acid Sequence
I5
DAHKSEVAHRFKDLGEENFKALVLIAFAQYLQQSPFEDHVKLVNEVTEFAKTCVADES
AENCDKSLHTLFGDKLCTVATLRETYGEMADCCAKQEPERNECFLOHKDDNPNLPRLY
RPEVDVMCTAFHDNEETFLKKYLYEIARRHPYFYAPELLFFAKRYKAAFTECCQAADK
AACLLPKLDELRDEGKASSAKQRLKCASLQKFGERAFKAWAVARLSQRFPKAEFAEVS
20 KLVTDLTKVHTECCHGDLLECADDRADLAKYICENQDSISSKLKECCEKPLLEKSHCIAR
VENDEMPADLPSLAADFVESKDVCKNYAEAKDVFLGMFLYEYARRHPDYSVVLLLRL
AKTYETTLEKCCAAADPHECYAKVFDEFKPLVEEPQNLIKQNCELFEQLGEYKFQNALL
VRYTKKVPQVSTPTLVEVSRNLGKVGSKCCKHPEAKRMPCAEDYLSVVLNOLCVLHEK
TPVSDRVTKCCTESLVNRRPCFSALEVDETY VPKEFQAETFTFHADICTLSEK ERQIKKQ
25 TALVELVEKHKPKATKEQLKAVMDDFAAFVEKCCKADDKETCFAEEGKKLVAASQAAL
GLAAAL

SEQ ID NO:9

Human Serum Albumin (HSA) Linker with C34S and N503Q substitutions (*mHSA”) and
30  Polypeptide Connector '

Amino Acid Sequence

AASDAHKSEVAHRFKDLGEENFKALVLIAFAQYLQQSPFEDHVKLVNEVTEFAKTCVA
DESAENCDKSLHTLFGDKLCTVATLRETYGEMADCCAKQEPERNECFLQHKDDNPNLP

35  RLVRPEVDVMCTAFHDNEETFLKKYLYEIARRHPYFYAPELLFFAKRYKAAFTECCQAA
DEAACLLPKLDELRDEGKASSAKQRLKCASLOQKFGERAFKAWAVARLSQRFPKAEFAE
VSKLVTDLTKVHTECCHGDLLECADDRADLAKYICENQDSISSKLKECCEKPLLEKSHC!I
AEVENDEMPADLPSLAADFVESKDVCKNYAEAKDVFLGMFLYEYARRHPDYSVVLLL
RLAKTYETTLEKCCAAADPHECYAKVFDEFKPLVEEPQNLIKONCELFEQLGEYKFQNA

40 LLVRYTKKVPQVSTPTLVEVSRNLGKVGSKCCKHPEAKRMPCAEDYLSVVLNQLCVLH
EKTPVSDRVTKCCTESLVNRRPCFSALEVDETYVPKEFQAETFTFHADICTLSEKERQIK
KQTALVELVKHKPKATKEQLKAVMDDFAAFVEKCCKADDKETCFAEEGKKLVAASQA
ALGLAAAL

45
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B128mHSA-F56682 (761) SHADICTI)SEHERQIKKOTALVELVKHKPKATKEOLKAVMDRFAA 25
F4-mli$A-8102 (761) SHADDCTLSEKERQIKKQTALVELVKHNPKATKEQLKAVMDDFAA
F4-mHSAHE5H68? (761 FHADICTLSEKERCBKKQTALVELVKHHPKATKE%LKAVMDSBAA
118-mHSA-E’M?“/&S(S‘?’#?HADTCTLSEKEPO|KHQTALVELVKHKPKATK%&E AVRS5ERA
113-MBSABF5B61-]2 (760) FHADIOTLSEKS2QIHKQTALVELIVKRK2KATKEDLKAVMOOESBA 30
811.855 A5-mHSA-M12.9 (802) EVEKCCKADDKETCFASEGHBLVAASD2AALGLAAALWQLVQSGA
AS-mHSA-B1D2 (002)

SEQ ID NO:1b

Human Serum Albumin (HSA) Linker with C348 and N503Q substitutions (“mHSA”) and
Polypeptide Cornector

Amino Acid Sequence

AAQDAHKSEVAHRFKDLGEENFKALVLIAFAQYLQOSPFEDHVKILVNEVTEFAKTCVA
DESAENCDKSLHTLFGDKLCTVATLRETY GEMADCCAKQEPERNECFLQHKDDNPNLP
RLVRPEVDVMCTAFHDNEETFLKKYLYEIARRHPYFYAPELLFFAKRYKAAFTECCQAA
DKAACLLPKLDELRDEGKASSAKQRLKCASLQKFGERAFKAWAVARLSQRFPKAEFAE

10 VSKLVTDLTKVHTECCHGDLLECADDRADLAKYICENQDSISSKLKECCEKPLLEKSHCI
AEVENDEMPADLPSLAADFVESKDVCKNYAEAKDVFLGMFLYEYARRHPDYSVVLLL
RELAKTYETTLEKCCAAADPHECYAKVIDEFKPLVEEPONLIKONCELEEQLGEYKFQNA
LLVRYTKKVPQVSTPTLVEVSRNLGKVGSKCCKHPEAKRMPCAEDYLSVVLNQLCVLH
EKTPVSDRVTKCCTESLVNRRPCFSALEVDETYVPKEFQAETFTFHADICTLSEKERQIK

15 KQTALVELVKHKPKATKEQLKAVMDDFAAFVEKCCKADDKETCFAEREGKKLVAASQA
ALGLAAAL

SEQID NO:11
Humun Serum Albumin (FSA) Linker and Polypeptide Connector
20 Amino Acid Seguence

AASDAHKSEVAHRFKDLGEENFKALVLIAFAQYLQQCPFEDHVELVNEVTEFAKTCVA
DESAENCDKSLHTLFGDKLCTVATLRETYGEMADCCAK QEPERNECFLQHKDDNPNLP
RLVRPEVDVMCTAFHDNEETFLKKYLYEIARRHPYFYAPELLFFAKRYKAAFTECCQAA

25  DKAACLLPKLDELRDEGKASSAKQRLKCASLOKFGERAFKAWAVARLSQRFPKAEFAE
VSKLVTDLTKVHTECCHGDLLECADDRADLAKYICENQDSISSKLKECCEKPLLEKSHCI
AEVENDEMPADLPSLAADFVESKDVCKNYAEAKDVFLGMFLYEYARRHPDYSVVLLL
REAKTYETTLEKCCAAADPHECYAKVFDEFKPLVEEPQNLIKQNCELFEQLGEYKFQNA
LLVRYTKKVPQVSTPTLVEVSRNLGKVGSKCCKHPEAKRMPCAEDYLSVVLNQLCVLH

30 EKTPVSDRVTKCCTESLVNRRPCFSALEVDETYVPKEFNAETFTFHADICTLSEKERQIK
KQTALVELVKHKPKATKEQLKAVMDDFAAFYEKCCKADDKETCRFAEEGKKLVAASQA
ALGL

SEQ ID NG:12
35 Human Serum Albumin (HSA) Linker and Polypeptide Connector
Amino Acid Sequence

AAQDAHKSEVAHRFKDLGEENFKALVLIAFAQYLQQCPFEDHVKLVNEVTEFAKTCVA
DESAENCDKSLHTLFGDKLCTVATLRETY GEMADCCAKQEPERNECFLQHKDDNPNLP
40 RLVRPEVDVMCTAFHDNEETFLKKYLYEIARRHPYFYAPELLFFAKRYKAAFTECCQAA
DKAACLLPKLDELRDEGKASSAKQRLKCASLQKFGERAFKAWAVARLSQRFPKAEFAE
VSKLVTDLTKVHTECCHGDLLECADDRADLAKYICENQDSISSKLKECCEKPLLEKSHCI
AEVENDEMPADLPSLAADFVESKDVCKNYAEAKDVFLGMFLYEYARRHPDYSVVLLL
RLAKTYETTLEKCCAAADPHECY AKVFDEFKPLVEEPQNLIKQNCELFEQLGEYKFQNA
45 LLVRYTKKVPQVSTPTLVEVSRNLGKVGSKCCKHPEAKRMPCAEDYLSVVLNQLCVLH
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FVEKCCKADDKETCHABEGKKLVAASOAALGLAAALOVOLVOSGA A5-mHSA-B5B6112 (002)
FVEKCCKADDKETCFASEGKKLVAASOAALGLAAALQVQLVESGG 812-mH8A-81D2 (806)
FVEKCCK E}ET{%E)E‘SBEGKKLVAASQAALGLAAALOVOLVOSGA 35 %%é;}gné—lS/ABFOBGSZ (806)
FVEKCCKQ@@ ot EGKKLVAASOAABGLAAALOVOLVESGG F42mEISAET8%1806)
EVEKSCKADDKETCFABEGIBBLVAASQAALGLAAALWQLVOGA F48mHSABF5B6112 (806)
FVEKOCKADDKETCSABEGKKLVAASQAALGLAAALQVOLVESGG 538mHSA-H1192 (805)
FVEKCCKADDIBETCSABEGSKLVAASQAALGLAAALQVQLVQSGA 113-mhOA-F58682 (800)
FVEKCCKADDKETCFADEGKKLVAASQAALGLAAALOVQLVESGG 40
EKTPVSDRVTKCCTESLVNRRPCFSALEVDETY VPKEFNAETFTFHADICTLSEKERQIK
KQTALVELVKHKPKATKEQLKAVMDDFAAFVEKCCKADDKETCFABEGKKLVAASQA
ALGL

5  SEQIDNO:13
Human Serum Albumin (HSA) Linker and Polypeptide Connector
Amino Acid Sequence

DAHKSEVAHRFKDLGEENFKALVLIAFAQYLQQCPFEDHVKLVNEVTEFAKTCVADES
10 AENCDKSLHTLTGDKLCTVATLRETYGEMADCCAKQEPERNECFLQHKDDNPNLPRLY
RPEVDVMCTAFHDNEETFLKKYLYEIARRHPYFYAPELLFFAKRYKAAFTECCQAADK
AACLLPKLDELRDEGKASSAKQRLKCASLOKFGERAFKAWAVARLSQRFPKAEFARVS
KLVIDLTEKVHTECCHGDLLECADDRADLAKYICENQDSISSKLKECCEKPLLEKSHCIAE
VENDEMPADLPSLAADFVESKDVCKNYAEAKDVFLGMFLYEYARRHPDYSVVLLLRL
15  AKTYETTLEKCCAAADPHECYAKVFDEFKPLVEEPONLIKQONCELFEQLGEYKFQNALL
VRYTKKVPQVSTPTLVEVSRNLGKVGSKCCKHPEAKRMPCAEDYLSVVLNQLCVLHEK
TPVSDRVTKCCTESLVNRRPCFSALEVDETYVPKEFNAETFTFHADICTLSEKERQIKK(Q
TALVELVEKHKPKATKEQLKAVMDDFAAFVEKCCKADDKETCFAEEGKKLVAASQAAL
GLAAAL
20
SEQIDNO:14
Human Seram Albumin (HSA) Linker and Polypeptide Connector
Amino Acid Sequence '

25 AASDAHKSEVAHRFKDLGEENFKALVLIAFAQYLQQCPFEDHVKLVNEVTEFAKTCVA
DESAENCDKSLHTLFGDKLCTVATLRETYGEMADCCAKQEPERNECFLQHKDDNPNLP
RLVRPEVDVMCTAFHDNEETFLKKYLYEIARRHPYFYAPELLFFAKRYKAAFTECCQAA
DKAACLLPKLDELRDEGKASSAKQRLKCASLQKFGERAFKAWAVARLSQRFPKAEFAE
VSKLVTDLTKVHTECCHGDLLECADDRADLAKYICENQDSISSKLKECCEKPLLEKSIICE

30 AEVENDEMPADILPSLAADFVESKDVCKNYAEAKDVFLGMFLYEYARRHPDYSVVLLL
RLAKTYETTLEKCCAAADPHECYAKVFDEFKPLVEEPQNLIKONCELFEQLGEYKFQNA
LEVRYTEKVPQVSTPTLVEVSRNLGKVGSKCCKHPEAKRMPCAEDYLSVVLNQLCVLH
EKTPVSDRVTKCCTESLVNRRPCFSALEVDETYVPKEFNAETFTFHADICTLSEKERQIK
KQTALVELVKHKPKATKEQLKAVMDDFAAFVEKCCKADDKETCFAEEGKKLVAASQA

35 ALGLAAAL

SEQ ID NO:15
Human Serum Albumin (IISA) Linker and Polypeptide Connector
Amino Acid Sequence
40
AAQDAHKSEVAHRFKDLGEENFKALVLIAFAQYLQQCPFEDHVKLVNEVTEFAKTCVA
DESAENCDKSLHTLFGDKLCTVATLRETYGEMADCCAK QEPERNECFLQHXDDNPNLP
RLVRPEVDVMCTAFHDNEETFLKKYLYEIARRHPYFYAPELLFFAKRYKAAFTECCQAA
DKAACLLPKLDELRDEGKASSAKQRLKCASLGKFGERAFKAWAVARLSQRFPKAEFAE
45 VSKLVTDLTKVHTECCHGDLLECADDRADLAKYICENQDSISSKLKECCEKPLLEKSHCI
AEVENDEMPADLPSLAADFVESKDVCKNYAEAKDVFLGMFLYEYARRHPDYSVVLILL
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856900 A5-mHSA-ML3.9 (847) EVKKPGESLKISCKGSGYSETSYWIAWVR()HPGKOLEYMGLIYPG
A5-mHSA-B102 (847) EVKKPOSSLKISCKGSCYSFTSYWIAWVRQMPGKGLEYMGLIYPG

A5-mHSA- 67(?)35%/ Qé}% GLVQPGGSLRLSCAASGFSFRSYAMSWVRO%E%%%%AIDGR 45
1312-mHSA-131 EVKKPGESLKISCKGSGYSFTSYWIAWVRQM il YPG

B12-mHSA-F586112 (851) GINQPGGSLRLSCAABGFTFRSYAMSWVRQABGKGLEWVSAISGR

RLAKTYETTLEKCCAAADPHECYAKVEDEFKPLVEEPQNLIKQNCELFEQLGEYKFQNA

LLVRYTKKVPQVSTPTLVEVSRNLGKVGSKCCKHPEAKRMPCAEDYLSVVLNQLCVLH

EKTPVSDRVTKCCTESLVNRRPCFSALEVDETYVPKEFNAETFTFHADICTLSEKERQIK

KQTALVELVKHKPKATKEQLKAVMDDIAAFVEKCCKADDKETCFAEEGKKLVAASQA
5 ALGLAAAL

SEQ ID NO:16

mHSA Linker, Polypeptide Connectors, H3 (anti-ErbB3) seFv, and B1D2 (anti-ErbB2) scFv
(“B2B3-1")
10 Amino Acid Sequence

QVQLQESGGGLVKPGGSLRLSCAASGFTFSSY WMSWVRQAPGKGLEWVANINRDGSA
SYYVDSVKGREFTISRDDAKNSLYLOQMNSLRAEDTAVYYCARDRGYVGYFDLWGRGTLV
TVSSASTGGGGSGGGGSGGGGSQSALTQPASVSGSPGQSITISCTGTSSDVGGYNFVSWY
15 QQHPGKAPKLMIYDVSDRPSGVSDRFSGSKSGNTASLIISGLQADDEADYYCSSYGSSST
HVIFGGGTKVTVLGAASDAHKSEVAHRFKDLGEENTFKALVLIAFAQYLQQSPFEDHVEKL
VNEVTEFAKTCVADESAENCDKSLHTLFGDKLCTVATLRETYGEMADCCAKQEPERNE
CFLOHKDDNPNLPRLVRPEVDVMCTAFHDNEETFLKKYLYEIARRHPYFYAPELLFFAK
RYKAATTECCQAADKAACLLPKLDELRDEGKASSAKQRLKCASLQKFGERAFKAWAYVY
20 ARLSQRFPKAEFAEVSKLVTDLTKVHTECCHGDLLECADDRADLAKYICENQDSISSKL
KECCEKPLLEKSHCIAEVENDEMPADLPSLAADFVESKDVCKNYAEAKDVFLGMFLYE
YARRHPDYSVVLLLRLAKTYETTLEKCCAAADPHECYAKVFDEFKPLVEEPQNLIKQNC
ELFEQLGEYKFONALLVRYTKKVPQVSTPTLVEVSRNLGK VGSKCCKHPEAKRMPCAE
DYLSVVLNQLCVLHEKTPVSDRVTKCCTESLYVNRRPUFSALEVDETYVPKEFQAETETF
25 HADICTLSEKERQIKKQTALVELVKHKPKATKEQLKAVMDDFAAFVEKCCKADDKETC
FAEEGKKLVAASQAALGLAAALQVQLVQSGAEVKKPGESLKISCKGSGYSFTSYWIAW
VROMPGEGLEYMGLIYPGDSDTKYSPSFQGQVTISVDKSVSTAYLQWSSILKPSDSAVYF
CARHDVGYCTDRTCAKWPEWLGVWGQGTLVTVSSGGGGSSGGGSGGGGSQSYLTQPP
SVSAAPGQKVTISCSGSSSNIGNNYVSWYQQLPGTAPKLLIYDHTNRPAGVPDRESGSKS
30 GTSASLAISGFRSEDEADYYCASWDYTLSGWVFGGGTKLTVLG

SEQ D NO:17
B2B3-2 (AS5-mHSA-B1D2)

35 QVQLVQSGGGLVKPGGSLRLSCAASGESFNTYDMNWVROQAPGKGLEWVSSISSSSSYIY
YADSVKGRFTISRDNAKNSLYLOMNSLRAEDTAVYYCARDGVATTPFDYWGQGTLVT
VSSGGGGSGGGGSGGGGSQSVLTQPPSVSGAPGQRVTISCTGSSSNIGAGYDVHWYQQL
PGTAPKLLIYGNSNRPSGVPDRFSGSKSGTSASLAITGLQAEDEADYYCQSYDSSLSALR
GGGTKLETVLGAASDAHKSEVAHRFKDLGEENFKALVLIAFAQYLQQSPFEDHVKLVNE

40  VTEFAKTCVADESAENCDKSLHTLFGDKLCTVATLRETYGEMADCCAKQEPERNECFL
QHKDDNPNLPRLVRPEVDVMCTAFHDNEETFLKK YLYEIARRHPYFYAPELLFFAKRYK
AAFTECCQAADKAACLLPKLDELRDEGKASSAKQRLKCASLQKFGERAFKAWAVARL
SQRFPKAEFAEVSKLVTDLTKVHTECCHGDLLECADDRADLAK YICENQDSISSKLKEC
CEKPLLEKSHCIAEVENDEMPADLPSLAADFVESKDVCKNYARAKDVFLGMELYEYAR

45 RHPDYSVVLLLRLAKTYETTLEKCCAAADPHECYAKVFDEFKPLVEEPQNLIKQNCELF
EQLGEYKFONALLVRYTKKVPOVSTPTLVEVSRNLGK VGSKCCKHPEAKRMPCAEDYL
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F4-mHSA-B1192 (851) EVKKPGESLKISCKGSGYSFTSYWIAWVRQMPGKGLEYMGLIYPS
F4-mHSA-F5B6H2 (851) GLVUGGSLRLSCAASGFTFRSYAMSWVROAPGKGLEWVSAISGR
H3-mBSA- 0 \éKKPGESLMISCKGSGYSFTSYWIAWVRQMPGKSLEYMGLIBTS 50
113-mHSA§1&%%é@£)(§§ ) GINUGGSLRLSCAASGETERSYAMSWVRQAPGKEH ERAIBAISGR
901945 A58mHSA-812.9 (892) DSDTKYSPSFOGOVTISVDKSVSTAYLOWSSLKSSDBAVYSCARB
A5-mHSA-B102 (892) DSSTKYSPSFQGWMISVDKSVSTAYLQWOSLKSSDBAVYTGAR19

SYVINQLCVLHEKTPVSDRVTKCCTESLYNRRPCFSALEVDETY VPKEFQAETFTFHADI
CTLSEKERQIKKQTALVELVKHKPKATKEQLKAVMDDFAARVEKCCKADDKETCFAEE
GKKLVAASQAALGLAAALQVQLVQSGAEVKKPGESLKISCKGSGYSFTSYWIAWVRQ
MPGKGLEYMGLIYPGDSDTKYSPSFQGQVTISVDKSVSTAYLQWSSLKPSDSAVYFCAR
S HDVGYCTDRTCAKWPEWLGVWGQGTLVTVSSGGGGSSGGGSGGGGSQ SVLTQPPSVS
AAPGOQRVTISCSGSSSNIGNNY VWY QOQLPGTAPKLLIY DHTNRPAGVPDRESGSKSGTS
ASLAISGFRSEDEADYYCASWDYTLSGWVFGGGTKLTVLG

SEQ ID NO:18
16 B2B3-3 (AS-mHSA-F3B6H2)

QVQLVOQSGGGLVEPGGSLRLSCAASGFSFNTYDMNWVRQAPGKGLEWVSSISSSSSYIY
YADSVKGRFTISRDNAKNSLYLQMNSLRAEDTAV YYCARDGVATTPFDYWGQGTLYT
VSSGGGGSGGGGSGGGGSQSVLTQPPSVSGAPGQRVTISCTGSSSNIGAGYDVHWYQQL
15 PGTAPKLLIYG‘NSNRPSGVPDRFSGSKSG’I‘SASLAITGLQAEDEADYYCQSYDSSLSALF
GGGTKLTVLGAASDAHKSEVAHRFKDLGEENFKALVLIAFAQYLQQSPFEDHVKLVNE
VTEFAKTCVADESAENCDKSLHTLFGDKLCTVATLRETY GEMADCCAKQLEPERNECFL,
QGHKDDNPNLPRLVRPEVDVMCTAFHDNEETFLKKYLYEIARRHPYFYAPELLFFAKRYK
AAFTECCQAADKAACLLPKLDELRDEGKASSAKQRLKCASLOKFGERAFKAWAVARL
20 SQRFPKAEFAEVSKLVTDLTKVHTECCHGDLLECADDRADLAKYICENQDSISSKLKEC
CEKPLLEKSHCIAEVENDEMPADLPSLAADFVESKDVCKNYAEAKDVFELGMFLYEYAR
RHPDYSVVLLLRULAKTYETTLEKCCAAADPHECYAK VFDEFKPLVEEPQNLIKQNCELF
EQLGEYKFQNALLVRYTKKVPQVSTPTLVEVSRNLGKVGSKCCKHPEAKRMPCAED YL
SVVENQLCVLHEKTPVSDRVTKCCTESLVNRRPCFSALEVDETYVPKEFQAETFTFHADI
25 CTLSEKERQIKKQTALVELVKHKPKATKEQLKAVMDDFAAFVEKCCKADDKETCFAEE
GKKLVAASQAALGLAAALQVQLVESGGGLVQPGGSLRLSCAASGFTFRSYAMSWVRQ
APGKGLEWVSAISGRGDONTYYADSVKGRFTISRDNSKNTLYLOMNSLRAEDTAVYYCA.
KMTSNAVGEFDYWGQGTLVTVSSGGGGSGGGSGGGGSGQSVLTOPPSVSGAPGQRY 1S
- CTGRHSNIGLGYGVHWYQQLPGTAPKLLIYGNTNRPSGVPDRFSGFKSGTSASLAITGLQ
30 AEDEADYYCQSYDRRTPGWVFGGGTKLTVLG

SEQ ID NO:19
B2B3-4 (A5-mHSA-ML3.9)

35 QVQLVQSGGGLVKPGGSLRLSCAASGESFNTYDMNWVRQAPGKGLEWVSSISSSSSYTY
YADSVKGRFTISRDNAKNSLYLQMNSLRAEDTAVYYCARDGVATTPFDYWGQGTLVT
VSSGGGGSGGGGSGGGGSQSVLTQPPSVSGAPGQRVTISCTGSSSNIGAGYDVHWYQQL
PGTAPKLLIYGNSNRPSGVPDRFSGSKSGTSASLAITGLQAEDEADY YCQSYDSSILSALF
GGGTKLTVLGAASDAHKSEVAHRFKDLGEENFKALVLIAFAQYLQQSPFEDHVKLVNE

40 VIEFAKTCVADESAENCDKSLHTLFGDKLCTVATLRETYGEMADCCAKQFPERNECFL
QHKDDNPNLPRLVRPEVDVMCTAFHDNEETFLKKYLYEIARRHPY FYAPELLFFAKRYK
AAFTECCQAADKAACLLPKLDELRDEGKASSAKQRLKCASLQKFGERAFKAWAVARL
SQRFPKAEFAEVSKLVTDLTKVHTECCHGDLLECADDRADLAK YICENQDSISSKLKEC
CEKPLLEKSHCIAEVENDEMPADLPSLAADFVESKDVCKNYAFAKDVFLGMFLYEYAR

45 RHPDYSVVLLLRLAKTYETTLEKCCAAADPHECYAKVFDEFKPLVEEPQNLIKQNCELF
EQLGEYKFQNALLVRYTKKVPQVSTPTLVEVSRNLGKVGSKCCKHPEAKRMPCAEDYL
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55 AO-1(018A-F5B61-i2 (092) GDNTYYAOSVKGRFTISRONSKNTLY 14)MNSIBRAEOTAOMSAKM
8128MHSA-B1D2 (896) DSDTKYSPSFOGQVTISVDIBSVSTAYLOWSSIXPSDBAVYFCARH
812-1011SA.E5B6H2 (896) SDNTYYADSVXGRETISRDNSKNTLYLOMNSLRAEDTAVYYSAKM
F4-mliSA-B Z%L?fé%%iA-FS%HZ 113-mHSA-13122 113-mHSA-F526112 (898 {888y (895) (895)
DSDTKYSPSFQGQVTISVDKSVSTAYLOWSSLKPSDSAVYFCARN
GDNTYYADSVKGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCAKM
DSDTKYSRSFQGQVTISVDKSVSTAYLOWSSLKPSDSAVYFCARN
GDNTYYADSVKGRFTISRDNSKNTLYLQMNSLPARDTAVYYCAKM 5 946990 A5-mHSA-ML3.9
SVVLNQLCVLIEKTPVSDRYTKCCTESL VNRRPCFSALEVDETY VPKEFQAETFTFHADI
CTLSEKERQIKKQTALVELVKHKPKATKEQLKAVMDDFAAFVEKCCKADDKETCFAEE
GKKLVAASQAALGLAAALQVOLVQSGAEVKKPGESTKISCK GSGYSFTSY WIAWVRO
MPGKGLEYMGLIYPGDSDTKYSPSFQGQVTISVDKSVSTAYLOWSSLKPSDSAVYFCAR
5 HDVGYCSSSNCAKWPEYFQHWGQGTLVTVSSGGOGSSGGGSGGGGSQSVLTQPPSYSA
APGOKVTISCSGSSSNIGNNY VSWYQQLPGTAPKLLIY DHTNRPAGYPDRFSGSKSGTSA
SLAISGFRSEDEADYYCASWDYTLSGWVEGGGTKLTVLG

SEQ ID NG:20
10 B2B3-5 (B12-mHSA-BID2)

QVOQLVQSGGGLVQPGRSLRLSCAASGFTFDDYAMHWVRQAPGKGLEWVSGISWNSGSI
GYADSVKGRFTISRDNAKNSLYLQMNSLRPEDTAVY YCARDLGAKQWLEGEDY WGQG
TLVTVSSASTGGGGSGGGGSGGGGSSYELTQDPAVSVALGOTVRITCQGDSLRSYYAS
15 WYQQKPGQAPVLVIYGKNNRPSGIPDRFSGSTSGNSASLTITGAQAEDEADYYCNSRDS
SGNHWVYIGGGTKVTVLGAASDAHKSEVAHRFKDLGEENFKALVLIAFAQYLQQSPFED
HVKLVNEVTEFAKTCVADESAENCDKSLHTLFGDKLCTVATLRETYGEMADCCAKQEP
ERNECFLQHKDDNPNLPRLVRPEVDVMCTAFHDNEETFLKKYLYEIARRHPYFYAPELL
FFAKRYKAAFTECCOQAADKAACLLPKLDELRDEGKASSAKQRLKCASLOKFGERAFKA
20 WAVARLSQRFPKAEFAEVSKLVTDLTKVHTECCIIGDLLECADDRADLAKYICENQDSIS
SKLKECCEKPLLEKSHCIAEVENDEMPADLPSLAADFVESKDVCKNYAEAKDVFLGMF
LYEYARRHPDYSVVLLLRLAKTYETTLEKCCAAADPHECYAKVFDEFKPLVEEPQNLIK
ONCELFEQLGEYKFONALLVRYTKKVPQVSTPTLVEVSRNLGKVGSKCCKHPEAKRMP
CAEDYLSVVINQLCVLHEKTPVSDRVTKCCTESLYVNRRPCFSALEVDETYVPKEFQAET
25 FTFHADICTLSEKERQIKKOQTALVELVKHKPKATKEQLKAVMDDFAAFVEKCCKADDK
ETCFAEEGKKLVAASQAALGLAAALQVOQLVQSGAEVKKPGESLKISCKGSGYSFTSYWI
AWVROMPGKGLEYMGLIYPGDSDTKYSPSFQGQVTISVDKSVSTAYLQWSSLKPSDSA
VYFCARHDVGYCTDRTCAKWPEWLGVWGQGTLVTVSSGGGGSSGGGSGGGGSQSVL
TQPPSVSAAPGQRKVTISCSCGSSSNIGNNY VS WY QQLPGTAPKLLIYDHTNRPAGVPDRFS
30  GSKSGTSASLAISGFRSEDEADYYCASWDYTLSGWVFGGGTKLTVLG

SEQIDNO:21
B2B3-6 (B12-mHSA-F5B6H2)

35 QVQLVQSGGGLVQPGRSLRLSCAASGFTFDDYAMHWVRQAPGKGLEWVSGISWNSGS]
GYADSVKGRFTISRDNAKNSLYLOQMNSLRPEDTAVYYCARDLGAKQWLEGFDYWGQG
TLVTVSSASTGGGGSGGGGSGGGGSSYELTODPAVSVALGQTVRITCQGDSLRSYYAS
WYQOQKPGQAPVLVIYGKNNRPSGIPDRFSGSTSGNSASLTITGAQAEDEADYYCNSRDS
SGNHWVFGGGTKVTVLGAASDAHKSEVAHRFKDLGEENFKALVLIAFAQYLQQSPFED

40 HVKLVNEVTEFAKTCVADESAENCDKSLHTLFGDKLCTVATLRETYGEMADCCAKQEP
ERNECFLQHKDDNPNLPRLVRPEVDVMCTAFHDNEETFKKYLYEIARRHPYFYAPELLF
FAKRYKAAFTECCQAADKAACLLPKLDELRDEGKASSAKQRLKCASLOQKFGERAFKA
WAVARLSQRFPKAEFAEVSKLVTDLTKVHTECCHGDLLECADDRADLAKYICENOQDSIS
SKLKECCEKPLLEKSHCIAEVENDEMPADLPSLAADFVESKDVCKNYAEAKDVFLGMEF

45 LYEYARRHPDYSVVLLLRLAKTYETTLEKCCAAADPHECYAKVFDEFKPLVEEPQNLIK
ONCELFEQLGEYKFONALLVRYTKKVPQVSTPTLVEVSRNLGKVGSKCCKIHPEAKRMP
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(937) DVGYOSSSNCANWPFYFQHWGQGTLVTVSSGGGGSSGGGSGGGGS A5-1)6152-13102

(937) DVGYCTDRTCAKWPEWLGVWGQGTLVTVSSGGGGSSGGGSGGGGS A5-m|;28é625536}42

937) TSNAVG- FDYWGQGTLVTVSSGGGGSGGGSGGGGSG 10 1312-mHSA-1310

(DVG)YCTD ARABERLGVWGOGTLVTVSSGGGGSSGOGSGGGGS BT X HiEA" B 1 36H2 (211)

TSNAVGFDYWGQGTLVTVSSGGGGSGGGSGGGGSG E4-mHSA-131D2 (941)

DVGYCTDRTCAKWPEWLGVWGQGTLVTVSSGGGGSSGGGSGGGGS F4-mHSA-E513682 (941)

R — NAVGFDYWGQGTLVTVSSGGGGSGGGSGOGGSG 113-mHSA-19102 (940)

DVGYCTDRTCAKWPSWLGVWGQGTLVTVSSGGGGSSGGGSGGGGS 15
CAEDYLSVVLNQLCVLHEKTPVSDRVTKCCTESLYNRRPCFSALEVDETYVPKEFQAET
FTFHADICTLSEKERQIKKQTALVELVKHKPKATKEQLKAVMDDFAAFVEK CCKADDK
ETCFAEEGKKLVAASQAALGLAAALQVOLVESGGGLYOPGGSLRT SCAASGETFRSY A
MSWVRQAPGKGLEWVSAISGRGDNTYYADSVKGRFTISRDNSKNTLYLOMNSLRAED

5 TAVYYCAKMTSNAVGFDY WGQGTLVTVSSGGGGSGGGSGGGGSGOSVLTOPPSVSGA

PGQRVTISCTGRHSNIGLGYGVHWYQQLPGTAPKLLIYGNTNRPSGVPDRESGFKSGTSA
SLAITGLQAEDEADYYCQSYDRRTPGWVFGGGTKLTVLG

SEQ ID NO:22
10 B2B3-7 F4-mHSA-B1D2)

QVOQLOESGGGLVKPGGSLRLSCAASGFTISSYAMSWVRQAPGKGLEWVSTISGSGGST
YYADSVKGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCAKGYSSSWSEVASGYWG QG
TLVTVSSASTGGGGSGGGGSGG GGSAIVMTQSPSSLSASVGDRVTITCRASQGIRNDLG
15 WYQOQKAGKAPKLLIYAASSLQSGVPSRFSGSGSGTDFTLTISSLQPDBFATYFCQQAHSE
PPTFGGGTRVEIKRGAASDAHKSEVAHRFKDLGEENFKALVLIAFAQYLQQSPFEDHVK
LVNEVTEFAKTCVADESAENCDKS LHTLFGDKLCTVATLRETYGEMADCCAKQEPERN
ECFLOQHKDDNPNLPRLVRPEVDVMCTAFHDNEETFLKKYLYEIARRIPYFYAPELLFFA
KRYKAAFTECCQAADKAACLLPKLDELRDEGKASSAKQRLKCASLOKFGERAFKAWA
20 VARLSQRFPKAEFAEVSKLVTDLTKVHTECCHGDLLECADDRADLAKYICENQDSISSK
' LKECCEKPLLEKSHCIAEVENDEMPADLPSLAADFVESKDVCKNYAEAKDVFLGMFLY
EYARRHPDYSVVLLLRLAKTYETTLEKCCAAADPHECYAKVEDEF KPLVEEPONLIKQN
CELFEQLGEYKFQNALLVRYTKKVPOVSTPTLVEVSRNLGKVGSKCCKHPEAKRMPCA
EDYLSVVINQLCVLHEKTPVSDRVTKCCTESLVNRRPCFSALEVDETYVPKEFQAETFT
25  FHADICTLSEKERQIKKQTALVELVKHKPKATKEQLKAVMDDFAAFVEKCCKADDKET
CFAEEGKKLVAASQAALGLAAALQVQLVQSGAEVKKPGESLKISCKGSGYSFTSYWIA
WVROMPGEGLEYMGLIYPGDSDTKYSPSFQGQVTISVDKSVSTAYLQWSSLKPSDSAV
YFCARHDVGYCTDRTCAKWPEWLGVWGQGTLVTVSSGGGGSSGGGSGGGGSQSVLT
QPPSVSAAPGOQKVTISCSGSSSNIGNNYVSWYQQLPGTAPKLLIYDHTNRPAGVPDRFESG
30 SKSGTSASLAISGFRSEDEADYYCASWDYTLSGWVEGGGTKLTVLG

SEQ ID NQO:23
B2B3-8 (F4-mHSA-F5B6H2)

35 QVQLQESGGGLVKPGGSLRLSCAASGFTFSSYAMSWVROQAPGKGLEWVSTISGSGGST
YYADSVEGRETISRDNSKNTLYLOMNSLRAEDTAVYYCAKGYSSSWSEVASGY WG QG
TLVTVSSASTGGGGSGGGGSGGGGSAIVMTQSPSSLSASVGDRVTITCRASQGIRNDLG
WYQOKAGKAPKLLIYAASSLQSGVPSRFSGSGSGTDFTLTIS SLQPDDFATYFCQQAHSF
PPTFGGGTKVEIKRRGAASDAHKSEVAHRFKDLGEENFKALVLIAFAQYLQOQSPFEDHVK

40 LVNEVTEFAKTCVADESAENCDKSLHTLFGDKLCTVATLRETYGEMADCCAKQEPERN
ECFLQHKDDNPNLPRLVRPEVDVMCTAFHDNEETFLKK YLYEIARRHPYFYAPELLEFA
KRYKAAFTECCQAADKAACLLPKLDELRDEGKASSAKQRLKCASLOKFGERAFKA WA
VARLSQRFPKAEFAEVSKLVTDLTKVHTECCHGDLLECADDRADLAK YICENQDSISSK
LKECCEKPLLEKSHCIAEVENDEMPADLPSLAADFVESKDVCKNYAEAKDVFLGMELY

45 EYARRHPDYSVVLLLRLAKTYETTLEKCCAAADPHECYAKVF DEFKPLVEEPOQNLIKQN
CELFEQLGEYKFQNAT LVRYTKKVPQVSTPTLVEVSRNLGKVGSKCCKHPEAKRMPCA
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H3-16ESA-25B61-12 (940) TSNAVG -FDYWGQGTLVTVSSGGGGSGGGSGGGGSG 9911035
1k5-mHSA-M13.9 (982) QSVLTOPPSVSAAFGOQKVTISCSGSSSNIGNNY-VSWYQQLPGTA
A5-mH8A-8102 (982) OSVLTUPSVSAAPGQKVTISCSGSSSNIGNNY-VSWYQOL PGTA 20
A5-mESA-F\§§62|-|‘?/€gE7%OQSVLTUPSVSGAPGQRVTISCTGEHSNIGLG ABIBETA
1312-mHSA-B102 (986) QSVLTQPPSVSAAPGQKVTISCSGSSSNIGNNY-VSWYWLE,GTA
312-mRSA-F586H2 (976) QSVLTQPPSVSGAPGQPVTISCTCRHSNIGLGYGVHWYQQOLDGTA
84-mHSA-31D2 (986) QSVLTQPPSVSAAPGOKVTISCSGSSSNIGNNY-VSWYQOLPGTA

EDYLSVVLNQLCVILHEKTPVSDRVTKCCTESLYNRRPCFSALEVDETYVPKEFQAETET
FHADICTLSEKERQIKKQTALVELVEHKPRKATKEQLKAVMDDFAAFVEKCCKADDKET
CFAEEGKKLVAASQAALGLAAALQVQLVESGGGLVQPGGSLRLSCAASGFTFRSYAMS
WVRQAPGRKGLEWVSAISGRGDNTYYADSVKGRFTISRDNSKNTLYLOMNSLRAEDTA
5 VYYCAKMTSNAVGFDYWGQGTLVTVSSGGGGSGGGSGGGGSGQSVLTQPPSVSGAPG
QRVTISCTGRHSNIGLGYGVHWYQQLPGTAPKLLIYGNTNRPSGVPDRFSGFRSGTSASL
AITGLQAEDEADYYCQSYDRRTPGWVFGGGTKLTVLG

SEQ ID NO:24
10 B2B3-9 (H3-HSA-B1D2) |

QVQLOESGGGLVKPGGSLRLSCAASGFTESSY WMSWVRQAPGKGLEWVANINRDGSA
SYYVDSVKGRFTISRDDAKNSLYLOMNSLRAEDTAVYYCARDRGVGYFDLWGRGTLY
TVSSASTGGGGSGGGGSGGGGSOSALTQPASVSGSPGQSITISCTGTSSDVGGYNFVSWY
15 QOQHPGKAPKLMIYDVSDRPSGVSDRESGSKSGNTASLISGLQADDEADYYCSSYGSSST
HVIFGGGTKVTVLGAASDAHKSEVAHRFKDLGEENFKALVLIAFAQYLQQCPFEDHVK
LVNEVTEFAKTCVADESAENCDKSLHTLFGDKLCTVATLRETY GEMADCCAKQEPERN
ECFLQHKDDNPNLPRLVRPEVDVMCTAFHDNEETFLKKYLYEIARRHPYFYAPELLFFA
KRYKAAFTECCQAADKAACLLPKLDELRDEGKASSAKQRLKCASLOKFGERAFKAWA
20 VARLSQRFPKAEFAEVSKLVTDLTKVHTECCHGDLLECADDRADLAKYICENQDSISSK
LKECCEKPLLEKSHCIAEVENDEMPADLPSLAADFVESKDVCKNYAEAKDVIFLGMFLY
EYARRHPDYSVVLLLRLAKTYETTLEKCCAAADPHECYAKVFDEFKPLVEEPQNLIKOQN
CELFEQLGEYKFQNALLVRYTKKVPQVSTPTLVEVSRNLGKVGSKCCKITPEAKRMPCA
EDYLSVVLNQLCVLHEKTPVSDRVTKCCTESLVNRRPCFSALEVDETYVPKEFNAETFT
25  FHADICTLSEKERQIKKQTALVELVKHKPKATKEQLKAVMDDFAAFVEKCCKADDKET
CFAEEGKKLVAASQAALGLAAALQVQLVQSGAEVKKPGESLKISCKGSGYSFTSYWIA
WVRQMPGKGLEYMGLIYPGDSDTKYSPSFQGQVTISVDKSVSTAYLQWSSLKPSDSAV
YFCARHDVGYCTDRTCAKWPEWLGVYWGQGTLVTVSSGGGGSSGGGSGGGGSQSVLT
QPPSVSAAPGQKVTISCSGSSSNIGNNYVSWYQQLPGTAPKLLIYDHTNRPAGVPDRFSG
30 SKSGTSASLAISGFRSEDEADYYCASWDYTLSGWVFGGGTKLTVLG

SEQ ID NO:25
B2B3-10 (H3-mHSA-FSB6H?2)

35 QVQLOESGGGLVKPGGSLRLSCAASGFTFSSY WMSWVRQAPGKGLEWVANINRDGSA
SYYVDSVKGRETISRDDAKNSLYLOMNSLRAEDTAVYYCARDRGVGYFDLWGRGTLY
TVSSASTGGGGSGGGGSGGGGSQSALTQPASVSGSPGQSITISCTGTSSDVGGYNFVSWY
QQHPGKAPKLMIYDVSDRPSGVSDRFSGSKSGNTASLIISGLQADDEADYYCSSYGSSST
AVIFGGGTKVTVLGAASDAHKSEVAHRFKDLGEENFKALVLIAFAQYLQQSPIEDHVKL

40 VNEVTEFAKTCVADESAENCDKSLHTLFGDKLCTVATLRETYGEMADCCAKQEPERNE
CFLQHEKDDNPNLPRLVRPEVDVMCTAFHDNEETFLKKYLYEIARRHPYFYAPELLFFAK
RYKAAFTECCQAADKAACLLPKLDELRDEGKASSAKQRLKCASLOQKFGERAFKAWAY
ARLSQRFPKAEFAEVSKEVTDLTKVHTECCHGDLLECADDRADLAXKYICENQDSISSKL
KECCEKPLLEKSHCIAEVENDEMPADLPSLAADEVESKDVCKNYAEAKDVFLGMFLYE

45  YARRHPDYSVVLLLRLAKTYETTLEKCCAAADPHECYAKVEDEFKPLVEEPQNLIKQNC
ELFEQLGEYKFONALLVRYTKKVPQVSTPTLVEVSRNLGK VGSKCCKHPEAKRMPCAE
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F4-mPSA-F5B6H2 (976) QSVLTURSVSGAPGQRVTISCTGRHSNTGLGYGVHWYQQLPGTA 25
83-mHSA-8102 (995) QSVLTUPSVSAADGQKVTISCSGSSSNIGNNY-VSWYQQLPGTA
H3-mHSA-158682é%7(5 QSVLTUPSVSGAPGOVTISCTGEHSNIGLGYGVHWY (8LRGTA

10361080 AB’AN 3.9 (1026) PCT/US2009/040259
PKLLIYDRTNRPAGVPDRFSGSKSGTSASLAISGERSEDEADYMC 30 A5-mHSA-131D2 (1026)

PKLLTYDRTNRPAGVPDRFSGSKSGTSASLAISGFRSEDHADyyC A5-1611SA-F58682 (1017)
PELLIYGNMIRPSGVPDRFSGEKSGTSASLAITGLQAMDFADYYC B12-mESA-B102 (1030)

DYLSVVLNQLCVLHEKTPVSDRVTKCCTESLVNRRPCFSALEVDETY VPKEFQAETFTF
HADICTLSEKERQIKKQTALVELVKHKPKATKEQLKAVMDDFAAFVEKCCKADDKETC
FAEEGKKLVAASQAALGLAAALQVQLVESGGGLVQPGGSLRLSCAASGFTFRSYAMSW
VRQAPGKGLEWVSAISGRGDNTYYADSVKGRFTISRDNSKNTLYLOMNSLRAEDTAVY
5 YCAKMTSNAVGFDYWGQGTLVTVSSGGGGSGGGSGGGGSGQSVLTQPPSVSGAPGQR
VIISCTGRHSNIGLGY GVHWYQOQLPGTAPKLLIY GNTNRPSGVPDRESGFKSGTSASLAL
TGLQAEDEADYYCQSYDRRTPGWVFGGGTKLTVLG

SEQ ID NO:26
10 H3 (anti-ErbB3) scFv

QVQLQESGGGLVKPGGSLRLSCAASGFTFSSYWMSWVROAPGKGLEWVANINRDGSA
SYYVESVKGRFTISRDDAKNSLYLOMNSLRAEDTAVYYCARDRGVGYFDLWGRGTLYV
TVSSASTGGGGSGGGGSGGGGSQSALTQPASYSGSPGQSITISCTGTSSDVGGYNEVSWY

15 QQHPGKAPKLMIYDVSDRPSGVSDRFSGSKSGNTASLISGLQADDEADYYCSSYGSSST
HVIFGGGTKVTVLG

SEQID NO:27
B1D2 (anti-ExrbB2)
20
QVQLVQSGAEVKKPGESLKISCKGSGYSFTSYWIAWVROMPGKGLEYMGLIYPGDSDT
KYSPSFQGQVTISVDEKSVSTAYLQWSSLKPSDSAVYFCARHDVGYCTDRTCAK WPEWL
GVWGQGTLVTVSSGGGGSSGGGSGGGGSQSVLTQPPSVSAAPGOK VTISCSGSSSNIGN
NYVSWYQOQLPGTAPKLLIYDHTNRPAGVPDRFSGSKSGTSASLAISGERSEDEADYYCA
25  SWDYTLSGWVFGGGTKLTVLG

SEQ D NO:28
AS (anti-ErbB3) seFv

30 QVOQLVQSGGGLVKPGGSLRLSCAASGFSFNTYDMNWVRQAPGKGLEWVSSISSSSSYIY
YADSVKGRFTISRDNAKNSLYLQMNSLRAEDTAVYYCARDGVATTPEDY WGGGTLVT
VSSGGGGSGGGGSGGGGSQSVLTQPPSVSGAPGOR VTISCTGSSSNIGAGYDVHWYQQL
PGTAPKLLIYGNSNRPSGVPDRFSGSKSGTSASLAITGLQAEDEADYYCQSYDSSLSALF
GGGTKLTVLG

35
SEQ ID NO:29
ML3.9 (anti-ErbB2) scFv

QVQLVQSGAEVKKPGESLKISCKGSGYSFTSYWIAWVROQMPGKGLEYMGLIYPGDSDT

40 KYSPSFQGQVTISVDKSVSTAYLQWSSLKPSDSA VYTCARHDVGYCSSSNCAKWPEYFQ
HWGQGTLVTVSSGGGGSSGGGSGGGGSQSVLTQPPSVSAAPGQK VTISCSGSSSNIGNN
YVSWYQOLPGTAPKLLIYDHTNRPAGVPDRFSGSKSGTSASLAISGFRSEDEADYYCAS
WDYTLSGWVFGGGTKLTVLG

45
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PELLTYDRTNRPAGVPDRFSGSKSGTSASLATSGERSHDFADYYC 812-mHSA-85B6H2 (1021)
PKLLTYGNTNRPSGVPDPFSGEKSGTSASLAITGLQAEDFAD= 14-mHSA-B102 (1030)

PKLL1YMH [%PFSGSKSGTSASLAISGFRSEDEADYYC 35 1%- %iﬁ-Fg%%%—lZ (1021)
PKLLIYGN%%F@%@% RFSGEKSGTSASLAITGLQAFDEADYYG H3-rr§?ﬂ -‘Bif }3.029)
PKWYDRTNRPAGVPDPFSGSKSGTSASLAISGFRSEDEADTIC 113-mHSA-85861-12 (1020)

PELLIYGNTNRPSGVPDRFSGERSGTSASLAITGLQARDEADYYC 10811104 40 A5-mHSA-8L3.9
(1071) ASWDYTLSGWVFGGGTKLTVLG-- A5-1611SA-B102

SEQ ID NO:30
B12 (anti-ErbB3) seFv

QVOQLVQSGGGLVQPGRSLRLSCAASGFTFDDYAMHWVRQAPGKGLEW VSGISWNSGSI

5 GYADSVEGRFTISRDNAKNSLYLQMNSLRPEDTAVYYCARDLGAKQWLEGFDYWGQG
TLVIVSSASTGGGGSGGGGSGGGGSSYELTQDPAVSVALGQTVRITCQGDSLRSYYAS
WYQQKPGQAPVLVIYGKNNRPSGIPDRFSGSTSGNSASLTITGAQAEDEADYYCNSRDS
SCNHWVFGGGTKVTVLG

10 SEQ ID NO:31
F4 (anti-ErbB3) scFv

QVQLQESGGGLVKPGGSLRLSCAASGFTFSSYAMSWVRQAPGKGLEWVSTISGSGGST
YYADSVEGRFTISRDNSKNTLYLOMNSLRATDTAVYYCAKGYSSSWSEVASGYWGQG

15 TLVTVSSASTGGGGSGGGGSGGGGSAIVMTQSPSSLSASVGDRVTITCRASQGIRNDLG
WYQQKAGKAPKLLIYAASSLOSGVPSRFSGSGSGTDFTLTISSLQPDDFATYFCQQAHSFE
PPTFGGGTKVEIKRG

SEQ ID NO:32
20  F5B6I12 (anti-ExrbB2) scFv

QVQLVESGGGLVOQPGGSLRLSCAASGFTFRSYAMSWVRQAPGKGLEWVSAISGRGDNT
YYADSVEKGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCAKMTSNAVGFDY WGQGTLY
TVSSGGGGSGGGSGGGGSGQSVLTQPPSVSGAPGQRVTISCTGRHSNIGLGYGVHWYQ

25 QLPGTAPKLLIYGNTNRPSGVPDRFSGFKSGTSASLAITGLQAEDEADYYCQSYDRRTPG
WVFGGGTKLTVLG

SEQ ID NO:33
c-myc
30  EQKIISEEDL

SEQ ID NO:34
hemaggtutinin
YPYDVPDYA

35
SEQ ID NO:35
Histidine tag (HISg)
HHHHHBEH

40 SEQ ID NO:36
Caspuse 3
Hamo sapiens
CACE8866

45  MENTENSVDSKSIKNLEPKITHGSESMDSGMSWDTGYKMDYPEMGLCTIINNKNFHEST
GMTSRSGTDVDAANLRETFRNLEYEVRNKNDLTREEIVELMRDVSKEDHSKRSSIVCY
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(10V1) ASWDYTLSGWVFGGGTKLTVLG-- A5-mHSA-F5861-12 (1062)
QSYDRRTPGWVEGGGTKLTVLG-- 7312-mHSA-81D2 (10V5) ASWDYTLSGWVEGGGTKLTVLG--

45 WO 2%9@%%?8%%6CT/U82009/040259 APPENDIX C ANTICANCEE;C,,AF%E%ITE5 4V\/_%
2009/12692 ITU 09/040259 KOS-953 Her/ErbB Dimerization Inhibitors %? , E%f 73 Small
Molecules Taratetine: EGER CI-1033 (PT) 183805) EKB-569 refitinib Tapatinib (GW572016) tapatinib
Ditosylate Erlotinib HCI (051-774)

LLSHGEEGIUFGTNGPYVDLKKITNE FRGDRCRSLTGKPKLFIIQACRGTELDCGIETDSGVD
DDMACHKIPVDADFLYAYSTAPGYYSWRNSKDGSWFIQSLCAMLKQYADKLEFMHILT
RVNRKVATEFESFSFDATFHAKKQIPCIVSMLTKELYFYH

5 SEQIDNO:37
Caspase 8
Homo sapiens
AAD24962

10 MDTSRNLYDIGEQLDSEDLASLKFLSLDYIPQRKQEPIKDALMLFQRLQEKRMLEESNLS
FLKELLFRINRLDLLITYLNTRKEEMERELQTPGRAQISAYRVMLYQISEEVSRSELRSFK
FLLQEEISKCKLDDDMNLLDIFIEMEKRVILGEGKLDILKRVCAQINKSLLKIINDYEEFSK
FRSSSLEGSPDEFSNGEELCGYMTISDSPREQDSESQTLDKVYQMEKSKPRGYCLIINNEN
FAKAREKVPKLHSIRDRNGTHLDAGALTTTFEELHFEIKPHDDCTVEQIYDILKIYQLMD

15 HSNMDCFICCILSHGDKGIYGTDGQEPPIYELTSQFTGLK CPSLAGK PK VFFIQACQGDN
YQKGIPVETDSEEQPYLEMDLSSPQTRYIPDEADFLLGMATVNNCVSYRNPAEGTWYIQ
SLCQSLRERCPRGDDILTILTEVNYEVSNXDDKKNMGKQMPQPTFTLRKKLVEFPSD

SEQID NO:38
20 Granzyme B

Homo sapiens

AAAT5490

MQPILLLLAFLLLPRADAGEHNGGHEAKPHSRPYMAY LMIWDQKSLKRCGGFLIQDDFVL

23 TAAHCWGSSINVTLGAHNIKEQEPTQOQFIPVKRAIPHPAYNPENFSNDIMLLOLERKAKR
TRAVQPLRLPSNKAQVEPGQTCSVAGWGQTAPLGKHSHTLQEVEMTVQEDRKCESDL
RHYYDSTIELCVGDPEIKKTSFKGDSGGPLVCNEVAQGIVSY GRNNGMPPRACTI VSSF
VHWIKKTMKRY

30 SEQIDNO:39
Cytochrome ¢
Homo sapiens
NP 061820

35 MOGDVEKGKKIFIMKCSQCHTVEKGGKHKTGPNLHGLFGRKTGQAPGY SYTAANKNKG]
IWGEDTLMEYLENPKKYIPGTKMIFVGIKKKEERADLIAYLKKATNE

SEQ IDNO:40

Tumor Necrosis Iactor Aipha (TNFa)
40 Homo sapiens

CAA26669

MSTESMIRDVELAEEALPKKTGGPQGSRRCLFLSLEFSFLIVAGATTLFCLLHFGVIGPQRE

EFPRDLSLISPLAQAVRSSSRTPSDKPVAHVVANPQAEGQLOWLNRRANALLANGVELR
45 DNQLVVPSEGLYLIYSQVLFKGQGCPSTHVILLTHTISRIAVSYQTKVNLLSAIKSPCQRET

PEGAEAKPWYEPTYLGGVFQLEKGDRLSAEINRPDYLDFAESGQVYFGIHAL
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PD158780 PKI-166 Tyrphostin AG 1478 (4-(3-Chloroanillino)- 6,7-dimethoxyquinazoline) t-cmet
Antibod chernpies AVEG (AV299) AMG102 5D5 (0A-5D5) Small Molecules Tar.etinG cme
PHA665752 ARO-650RP ARQ 197 BCNU-> | ,3-bis t2-chloroethyl)- itrosourea Bendamustine Busulfan
Carboplatin%gr%}g%%?ﬁ%%armustine CCNU-> 1,-(2-chIoroethyl)-3-cyc|ohggﬂlf%?r%’%%ﬁrea (methyl
COW) Chlorambucil Chlormethine (Cispiat num, CDDP) Cyclophosphamide Dacarbazine (DTIC) WO
2009/126920 ilfosfamide Lomustine Mannosuffan Melphalan 7edaplatin Nimustine Oxaliplatin
Prednimustine, Procarbazine HCL Ribonucleatide Reductase Inhibitor (RLIR) PCT/U52009/040259
MGI Pharma, Inc. ASTA Medica :

SEQ ID NO:41

Fas

Homo sapiens
CAT13871

MLGIWTLLPLVLTSVARLSSKSVNAQVTDINSKGLELRKTVTTVETONLEGLIHDGQFC
HKPCPPGERKARDCTVNGDEPDCVPCQEGKEYTDKAHFSSKCRRCRLCDEGHGLEVE]
NCTRTOQNTKCRCKPNFFCNSTVCEHCDPCTRCEHGHKECTLTSNTKCKEEVKRKEVQK
TCREKHRKENQGSHESPTLNPETVAINLSDVDLSKYITTIAGVMTLSQVKGFVRKNGVNE

10 AKIDEIKNDNVQDTAEQKVQLLRNWHQLHGKKEAYDTLIKDLKKANLCTLAEKIQTIIL
KDITSDSENSNFRNEIQSLY

SEQ ID NG:42

Bad (Bcl2 antagonist of cell death)
15 Homo sapiens

CAG46757

MFQIPEFEPSEQEDSSSAERGLGPSPAGDGPSGSGKHHRQAPGLLWDASHQQEQPTSSSH
HGGAGAVEIRSRHSSYPAGTEDDEGMGEEPSPFRGRSRSAPPNLWAAQRYGRELRRMS
20 DEFVDSFKKGLPRPEKSAGTATOMRQSSSWTRVIFQSWWDRNLGRGSSAPSQ

SEQ ID NG:43
Apoptosis Inducing Protein (AIP)
Homo sapiens

25 AAK67626

MVDHLANTEINSQRIAAVESCFGASGQPLALPGRVLLGEGVLTXECRKKAKPRIFFLFND
ILVYGSIVENKRKYRSQHHPLEEVTLELLPETLQAKNRWMIK TAKKSFVVSAASATERQ
EWISHIEECVRRQLKATGRPPSTEHAAPWIPDKATDICMRCTQTRFSALTRRHHCRKCGF
30 VVCAECSRQRFLLPRLSPKPVRVCSLCYRELAAQQRQEEAEEQGAGSPRQPAHLARPIC
GASSGDDDDSDEDKEGSRDGDWPSSVEFYASGVAWSAFHS

SEQID NO:44
Pierisin-1
35  Pieris rapae

QoUBQ4

MADRQPYMTNGIQAAVVEWIRALDLEIISLLLSRAWPMALLATSELRWRPTVLTDTDN
VVRLDRRQRLVRWDRRPPNEIFLDGFVPIVIRENPDWEETDLYGFAKNNHPSIFVSTTKT
40 QRNKKKYVWTPRNANRGIVYQYEIYAPGGVDVNDSFSDASPWPNQMEVAFPGGIQNTY
IRSARELHNGRIQRIWINPNFLDPGDLEPIVSSSRTPQVIWRMNHPDGGHRDQRSERSASS
YDDLMYGGTGNVQEDTFGDEPNNPKPIAAGEFMIESIKDEKNSFLDLSKNVNGGVIHSNL
YSGGDNQIWVFSYDDNKKAYRIQSYQNSYLYLSWDSNASSKEMILRGYTNSGSNNQY
WQIEQTGKNYRLRNLENLDMHTAQDKPSAFGGKEVIVNTEISNSNTKISQEWKMIPFDFE
45 RPHDGDYNIFNVDLSNQVVDFSNQPDLLVHGHIFCDNENQTWHFTYNSTYHAYKIWSG
REXSNLLLTWDSNAASKEMVVRAYTESRSKNQYWRIEQTGSKSYK VRNLENSSMILGLT
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ClaxoStnithKline Sanofi-Ayent s US Sigma-Tau Pharmaceuticals, Inc. Ranimustine Satraplatin
Semustine Streptozocin femozolomide reosulfan friaziguone Methylene Melamine thioTEPA iplatin
tetranitrate fami ramustine metabolites 5-azacytidine lourouracil (5-FU)/Capecitabine
6-mercapto;§l{§§@ 3 %g%%ptopurine, 6-MP) 6-Thioguanine (6-TG) Cytosineé%é' m%’sQl@‘eﬂ(?é%/tarabine
Ara-C) athioprine apecitabine adribine (2-CdA, 2- hlorodeoxyadenosine)
5-Trifluoromethyl-2-deoxyuridine Fludarabine phosphate Floxuridine (5-fluoro-2) Methotrexate sodium
WO 2009/126920PCT/US2009/040259 PernetrexedAllmta(r)[Lilly PentostatinNipentODospira, Inc.
altitrexedTomudexa9&straZeneea egafur Aromatuse Inhibito Ketoconazole
RVSTPYGGLNLMVEDDSDGHSDLHSDWDIKPIFYQDIPDGD YNIFNDNFPNIAIDFTNQE
GSLIHGHNFCSNNNQKWSFVFDGKRKAYRIKSGVRSNLWLSWDSNASSKEMVILRAYTE
SGSSNOQYWRLDEANDGSYRIRNLODYYKLIALTNKNTPYGGKELIVSDNKESGNTW VI,
KKLGEVPLPNRKFRIATKENYKKVIDSSTSYNLITHDLNFASSIWELVYDSSKKAYNIYS
5 SDINNLGWIYQNKNFFVKLGNIDGPDHGDLRYFWTIEYSMQTGCYLIRSLHDPANAVGY
TDSESVITDTSTYSDNQLFHFILM

SEQ ID NO:45
TRAIL (TNF-related apoptosis-inducing figand)

16 Homo sapiens ‘
P50591

MAMMEVQGGPSLGQTCVLIVIFTVLLQSLCVAVTYVYFINELKQMODKYSK SGTACFL
KEDDSYWDPNDEESMNSPCWQVKWQLRQLVREMILRTSEETISTVQEKQONISPLVRE
15 RGPORVAAHITGTRGRSNTLSSPNSKNEKALGRKINSWESSRSGHSFLSNLHLRNGELVI
HEKGFYYIYSQTYFRFQEEIKENTKNDKQMVQYIYKYTSYPDPILLMKSARNSCWSKDA
EYGLYSIYQGGIFELKENDRIFVSVTINEHLIDMDHEASFFGAFLVG

SEQ ID NG:46
20 Bax

Homo sapiens

Q07812

MDGSGEQPRGGGPTSSEQIMKTGALLLQGFIQDRAGRMGGEAPELALDPVPQDASTKK

25 LSECLKRIGDELDSNMELQRMIAAVDTDSPREVFFRVAADMFSDGNFNWGRVVALFYF
ASKLVLEALCTKVPELIRTIMGWTLDFLRERLLGWIQDQGGWDGLLSYFGTPTWQTYTE
FVAGVLTASLTIWKKMG

SEQID NO:47

30 Green Fluorescent Protein (GFP)
Aequorea victoria
P42212

MSKGEELFTGVVPILVELDGDVNGHKFSVSGEGEGDATYGKLTLEFICTTGKLPVPWPT
LVITFSYGVQCFSRYPDIIMKQHDFFKSAMPEGY VQERTIEFKDDGNYKTRAEVKFEGD
TLVNRIELKGIDFKEDGNILGHKLEYNYNSHNVYIMADKQEKNGIK VNFKIRHNIEDGSVQ
LADHYQONTPIGDGPVLLPDNHYLSTQSALSKDPNEKRDHMVLLEFVTAAGITHGMDE
LYK

L2
A

40
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Irnmunothera (tunes Alpha interferon A ngiogenesis Inhibitor Interleukin 12 Interleukin 2 (A desleukin)
se Inhibitors  Microtubule-TarectijgAents DocetaxelTaxotere(r) Ixabepi loneIXEMPRAH" WO

2009/12692&%%&;{%&%(!%9/040259 WO 2009/126920 hemothernmutie AQ%‘?;@%WS&?@

5-Fluorouracil, xin, Bleomycin, IVlitomycin C, Daunomycin, Carminomycin, Aminopterin,
Dactinomycin, Mitomycins, Esperamicins Clofarabine, Mercaptopurine, Pentostatin, Thioguanine,
Cytarabine, Decitabine, loxuridine, Gemcitabine (Gemzar), Enocitabine, Sapacitabine Hormonal
Therapy Abarelix Abiraterone acetate Ascend Therapeutics, Inc. AstraZeneca Intarcia Therapeutics,
Inc. Eli Lilly & Co. Novato's; Oregon Health St. Science Univ. AstraZeneca Sanofi Aventis EMD

Serono Ph&EHNARRFPharma, Ltd Eadrozole (CGS | 6949A ) Elutamide Flutamide
Yellow Fluorescent Protein (YFP) '

Alivibrio fischeri
P21578

MFRGIVEGIGIEKIDIYTDLDEKY AIRFPENMENGIKKESSIMFNGCFLTVISVNSNIVWED
IFEKEARKLDTFREYKVGDRVNLGTFPKFGAASGGHILSARISCVASHEIIENEDYQQMW
IQIPENFTEFLIDKDYTAVDGISLTIDTIKNNQFFISLPLKIAQNTNMK WRKKGDKVNVELS
NEKINANQCW
10
SEQ ID NO:49
Cyan Fluorescent Protein (CFP)
Montastraea cavernosa
AAT17905
15
MSVIKSVMEKIKLRMDGIVNGHEFMITGEGEGKPFEGTHTHLK VKEGGPLPFAYDILTTAF
QYGNRVFTKYPKDIPDYFKQSFPEGYSWERSMTFEDQGVCTVTSDIKLEGDCFFYEIRFY
GVNEPSSGPVMOQKKTLKWEPSTENMY VRDGVLLGDVSRTLLLEGDKHHRCNFRSTYG
AKKGVVLPEYHFVDHRIEILSHDKDYNTVEVYENAVARPSMLPVKAK
20
SEQID NO:50
Red Fluorescent Protein (RFP)
Discosomd sp. SSAL-2000
AAGI6Z24
25
MSCSKNVIKEFMRFEKVRMEGTVNGHEFEIK CEGEGRPYEGHCSVKLMVTK GGPLPFAF
DILSPQTFQYGSKVYVKHPADIPDYKKLSFPEGFKWERVMNFEDGGVVTVSQDSSLKDG
CFIYEVKFIGVNFPSDGPVMORRTRGWEASSERLYPRDGVLKGDIHMALRLEGGGHYL
VEFKSIYMVEKPSVQLPGYYYVDSKLDMTSHNEDY TVVEQYEKTQGRHHPFIKPLQ
30
SEQ ID NG:51
Luciferase
Photinus pyralis
CAAS59282
35
MEDAKNIKKGPAPFYPLEDGTAGEQLHKAMEKRYALVPGTIAFTDAHIEVNITYAEYFEM
SVRLAEAMEKRYGLNTNHRIVVCSENSLOFFMPVLGALFIGVAVAPANDIYNERELLNSM
NISQPTVVEFVSKKGLORILNVQKKLPIIQKHIMDSKTDYQGFQSMYTFVTSHLPPGFNEY
DFVPESIDRDKTIALIMNSSGSTGSPKGVALPHRTACVRFSHARDPIFGNQIIPDTAILSVY
40  PFHHGFGMFTTLGYLICGFRVVLMYRFEEELFLRSLOQDYKIQSALLVPTLFSFFAKSTLID
KYDLSNLHEIASGGAPLSKEVGEAVAKRFHLPGIRQGYGLTETTSAILITPEGDDKPGAY
GKVVPFFEAKVVDLDTGKTLGVNQRGELCVRGPMIMSGYVNDPEATNALIDKDGWLH
SGDHAY WDEDEHFFIVDRLKSLIKYKGCOVAPAELESTLLQHPNIFDAGVAGLPGDDAGE
LPAAVVVLEHGKTMTERKEIVDYVASQGVTTAKKLRGGVVIVDEVPKGLTGKLDARKIRE
45 ILIKAKKGGKSKL



Eul vestrant Coscrelin acetate I,etrozole etrozole (CGS20267) Letrozole Letrozole Leuprolide acetate
Leuprolide acetate Le uprol ide acetate Leuprolide acetate iMegestrol acetate Eulexin(r) Prostacur
Faslodex(r) %I%J%x({)} tnara(r) Femara Estrochek Letrozole Eligard(r) ‘;ZQB%I %g%% r) Estradiol
Valerate Delestrogen) Veraplex Schering Laboratorios Almirall, S.A. AstraZeneca AstraZeneca
Novartis ugai Pharmaceutical Co., Ltd. agsonpal Pharmaceuticals, Ltd indchemic Health Specialities
Sanofi Aventis VIIB Life Sciences, Inc. AP Phar a ayer AG ristol-Myers Squibb agsonpal
Pharmaceuticals, Ltd. ombiphar WO 2009/126920PCT/US2009/040259 WO
2009/126920PCT/US2009/040259

SEQ ID NO:52

Luciferase

Renilla reniformis
AAA29804

MTSKVYDPEQRKRMITGPOQWWARCKOMNVLDSFINYYDSEKHAENAVIFLHGNAASS
YLWRHVVPHIEPVARCHPDLIGMGKSGKSGNGSYRLLDHYKYLTAWFELLNLPKKIIFV
GHDWGACLAFHYSYEHQDKIKAIVHAESVVDVIESWDEWPDIEEDIALIKSEEGEKMVL
: ENNFFVETMILPSKIMRKLEPEEFAAYLEPFKEKGEVRRPTLSWPREIPLVKGGKPDVVQI
10 VRNYNAYLRASDDLPKMFIESDPGFFSNAIVEGAKKFPNTEFVK VKGLHFSQEDAPDEM
GKYIKSFVERVLEKNEQ

SEQ 1D NO:53 _ _
Human Serum Albumin (HSA) Linker with C34S substitution, Domain I
15 Amino Acid Sequence

DAHKSEVAHRFKDLGEENFKALVLIATAQYLQQSPFEDHVKLVNEVTEFAKTCVADESAE

NCDKSLHTLFGDKLCTVATLRETYGEMADCCAKQEPERNECFLQHKDDNPNLPRLVRPEY

DVMCTAFHDNEETFLKKYLYEIARRHPYFYAPELLFFAKRYKAAFTECCQAADKAACLLP
20 KLDELRDEGKASSAKQR

SEQ ID NO:54
Human Serum Albumin (HSA) Linker, Domain II
Amino Acid Sequence

25
GRASSAKQRLKCASLQKFGERAFKAWAVARLSQRFPKAEFAEVSKLVTDLTKVHTECC
HGDLLECADDRADLAKYICENQDSISSKLKECCEKPLLEKSHCIAEVENDEMPADLPSLA
ADFVESKDVCKNYAEAKDVFLGMFLYEYARRHPDYSVVLLLRLAKTYETTLEKCCAA
ADPHECYAKVFDEFKPLVEEPQ

30

SEQ ID NO:53
Human Serum Albumin (HSA) Linker with N503Q substitution, Domain ITI
Amino Acid Sequence

35  VEEPQNLIKONCELFEQLGEYKFQNALLVRYTKKVPQVSTPTLVEVSRNLGKVGSKCCK
HPEAKRMPCAEDYLSVVLNQLCVLHEKTPVSDRVTKCCTESLVNRRPCFSALEVDETY
VPKEFQAETFIFHADICTLSEKERQIKKQTALVELVKHKPKATKEQLKAVMDDFAAFVE
KCCKADDKETCFAEEGKKLVAASQAALGL

40 SEQ D NO:56

Human Serum Albumin (HSAY Linker, Domain I
Amino Acid Sequence

DAHKSEVAHRFKDLGEENFKALVLIAFAQYLQQCPFEDHVKLVNEVTEFAKTCVADES
45 AENCDKSLHTLFGDKLCTVATLRETYGEMADCCAKQEPERNECFLQHKDDNPNLPRLV
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SNDX-275/MS-275 lamestra, Tipifarnib, R.115777 Volociximab; Ems 200-4, M200 Apricoxib (TP2001)
Other Embodiments While the invention has been described in connection with specific embodiments
thereof, it 5\003 bespggistood that it is capable of further modifications anglthisappligatign is intended
to cover any variations, uses, or adaptations of the invention following, in general, the principles of the
invention and including such departures from the present disclosure that come within known or
customary practice within the art to which the invention pertains and may be applied to the essential
features hereinbefore set forth. 10All publications and patent applications mentioned in this
specification are herein incorporated by reference to the same extent as if each independent
publicati®®’ %VBXt%’ﬁ%%S@@W@?M% e AnahnaRiddaIARBI e 4 O TCiRASBBrated by
referencé i thelfeitireP Wt S fafdffed is: Claims 1. An agent comprising a human serum
albumin g%%@?l E’Qéfomprising an amino acid sequence having at least 95% sequence identity to the
i U

sequenc | 1D . 1 and comprising a first binding moiety bonded to the amino
termL%(re]us }Q:f]manq& §§; %@ﬂé‘ﬁ%é&%ﬂﬁ Bzﬁgm%mn%gety bonded to the carboxy terminus of said HSA
linker, wherein each of said first and second binding moieties specifically binds ErbB2 or ErbB3 and
wherein:yeepif saigfitstbindinamaiesoectinatikivds ErB3: saidsacond bingdirg moiety
specificajipbxdsNEroR 2nand v v seid i stivndingvnrietyrspesifigatydiingdsrbB2ysaid second
binding moienFspeatificaliyAmnds B8Rk QIK ) The dgenk ofkelginT L wherevngaiskaming:acid
sequencBCoRphsEsEiNeramitiaadid/ sequense@ SEQ ID NO: 1. 3. The agent of claim 1 or 2
further comprising polypeptide connectors at the amino and/or carboxy terminus of said HSA linker
that covalERtihdRESaid first and/or second binding moiety to said HSA linker, wherein preferably
each of JAPE8| et 9itdBtors comprises 2 to 20 amino acid residues. 4. The agent of any

one'of clAMEAAE'S SGIERSH said first binding moiety specifically binds ErbB2 and said second binding

oy RGOS SRRy 20U AR O AU R 0 et s
binding ruQiely $RBAIHGRE RIS B%éﬁ@ﬁ]ﬁfﬁ yr@ﬁ ) %ﬁeﬁ fs E%.EW- |

6. The ageniiof ARK PREARTSIZIMSRE I Ps MNRTRIR SR ISR RT PREPRR DINHING AP yiEA Single-chain
Ty molegiark 11pdcdhRa BosNrefelain 6, wherel. Risaidisinglecehaink wmelgatie Ay heran or
humanized QK F1& Vieragert of shaineb; nwhereiraeaid first bindingimeoietyfiadsrEspB3 with a Kl in the
range of @R T TR t)aHGLY ISOPR PEGLSPNT INRAQENRIt Bl s SGwhsnSinasHt ISeTeRra binding moiety
binds ErBB2 AWR\EIRY iithe (g 80N DECHOD 08 QIOYRES QA LK IReGigei of claim 8,

wherein 5&HKaLighabbly 28" RVICAP QLIS SPASAJGERKHI bl /O UiHerSIn¥aid KaGs ebadrl0.3 nM.
25 IGHLCIRHEMTPVNPGVGQCCTSSYANRRPCFSSLVVDETYVPPAFSNDDKFIEHKDLCQA

QGVALQTMKQEFLINLVKQKPQITEEQLEAVIADFSGLLEKCCQGQEQEVCFAEEGQKLI
SKTRAALGV ‘

30
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12. The agent of any one of claims 1 to 11, wherein said first binding moiety has the amino acid
sequence of SEQ ID NO: 26 and said second binding moiety has the amino acid sequence of SEQ ID
NO: 27. nt of any one of claims 1 to 11, wherein said firs f‘}; specifically
binds ErbBﬁé@s@%ﬁ%%Ev comprising the amino add sequence of any cfir}\iléj?o %%@84@5 Os: 27, 29,
and 32 and wherein said second binding moiety specifically binds ErbB3 and is an scFV comprising
the sequence of any one of SEQ ID NOs: 26, 28, 30, and 31. 14. The agent of any one of claims 1
to 11, wherein said first binding moiety specifically binds ErbB3 and is an scFy comprising the amino
acid sequence of any one of SEQ ID NOs: 26, 28, 30, and 31 and wherein said second binding moiety
specifically binds ErbB2 and is an scEV coffptEH} B sequence of any one of SEQ ID NOs: 27, 29,
and 32. 15. The agent of any ongzofigtaions AteciviveRarein said agent is capable of binding to
and killing a tumor cell or inhibiting tumor cell proliferation. 16. The agent of any one of claims 1
to 15 he@jggsqlggggﬁgg)@ lﬂ&shan in vivo half-life of between 6 hours and 7 days. 17. The agent
of agy one of claims 1 to 15 erein said agent exhibits an in vivo half-life of greater than 8 hours.

18. The agent of aiyepesof claims: l:io dhswhetein-saidagentisdermulated for administration with

one or more ther%lpeutlc agents selected froii thie group consisting of cyclophosphamide,

camptoth’écm hanitEamipt threcity, Eolehiciie Cambirdstafify bdimbirédtatin, rhizoxin, dolistatin,

doxorubicin, pacl faxel dvce’ggxel msplhtm,waqu@glatln ta“r“ﬁ“ﬁ%féﬁf‘r“atﬁxﬁene Ietrozole eplrublcm
beyamzulrﬁ]ab peﬁﬁiﬂ?ﬁ%‘m ras Rl ! ‘5 GHEFof claims 1 to 18, wherein said

HSA linkercompsises &alna, mdrr@&Q@@% 44 an&amtqg@@rﬁi(wﬁ@ggs 494-513 of SEQ ID NO: 1.
20.1Fhe a%ent of claim 19, wherein said HSA linkercomptises amino #cid residues 25-70 and amino

acid resitities 4503815 B SERT DRI L1V L L AR CTREUGERRDF It 267 wherein said HSA linker

ComprlsasﬁminQ@ﬁ'tdArmizdlmanlémﬂ&O@%Lammomiﬁféeﬁi@ue@é@é}ré@{) of SEQ ID NO: 1. 22.
The agent of claim 21, Wherein said HSA linker comprises-amino-add residues 10- 200 and amino acid

resttues’360-575%F %@TDPN@B%’ RPE VORCTRE ageat diftidint P2 Witiéfein said HSA linker comp ses
a no acid ¢esidues 5:2n0ane24b-5680 of Sk HNQ: ki rprc 24sTrg-agent of any one of claims 1 to
23, wherein said agent is admixéd with a pharmaceutically acceptable carrier, excipient, or diluent.
25.,The agent ofCé%ii%ﬁ%%fﬁﬁmﬂfﬁnﬁfﬁ%Féiﬁﬁﬁ?&i‘éﬁ%ﬁtf@ﬁ?&ﬁﬁ%hble, retaining comparable
ablllty toind both kibBaand ErBRbeloreapg-afteringubationip:heman serum at 37C for 120 hours.

26. A kit comprisin % ‘the agent of any onesefrelaims -te 24 and instructions for administering said agent
to a patient.  27-{SEPOF tREPBYENT Of Ay A ECHF Crais i o 25 Ti tHé manufacture of a medicament

for 3veating. a mammahhayving.a-proliferative diseaseycrpolS: T hr-usgefclaim 27, wherein said
proliferative disease is associated with-cetftufar signaling throughra-cettsurface receptor. 29. The

use of cl&itn 27, SWHERSH it proliferative eaasR iCIiBfARam A CIBEIERI sarcoma, head and neck

cancer, btadder eancer hreastoaneer. soloneances @Y aKan GanRestrendometrial cancer, gastric
cariéer, Eancreatlc‘ ‘cancer, renal cancer; prostate cancer, salivary gland-cancer, lung cancer, liver

cancer, Rin canEBE R BrainSTEeres E%”ﬁ?@ué’@%ﬁ%ﬁé%&%@ﬁs 27 to 29, wherein said agent
is formuleded for agdmipistrationwith-ene: ofmere shetapeutic agents.selected from the group consisting
of ¢ Iophosphamlde ‘camptothecing homocamptothecrr? colcRicine;tombrestatin, rhizoxin, dolistatin,
ansﬁmltéci‘n p3, maytansinotd = atirstatin” taté: RIS ThETh ot 8RR - fluorouraci (5-FU),
doxorubigjn, paclitaxek.docetaxek ﬁsplaﬁnm@afmplatma tamexienr-raloxifene, letrozole, epirubicin,
bevacizumab, pertuzumab; trastuzumal: ~31. The use-of ctaim~30; wherein said agent is

forgyu lat&d for adiiftrAtiR with s Z el 2S8R hey SE G 8§ one of claims 27 to 31,
Whereln said mammalis & humanyy sw S3FEFF | formaking-the-agent of any one of claims 1 to
25, comprising expressmg & poly-nucleotide” molecule encodmgsald agent in a bacterial, insect, yeast,
or mammhlian céii® ‘orina non-filidly marhriialian EsieT organ of organism. 34. A medicament
comprising the agent of any one of claims 1 to 25 admixed with a pharmaceutlcally acceptable carrier,
exdipientior Hipente highlgHieihve thie dig dphentof plelifi 3Asien d$6 I @inkthidd<feon t@ating a mammal
having a‘prekfévEtivangisEaselSA argdiomhenndicament of claim 34, wherein said proliferative disease
s as oc a ed with cellular signaling through a cell surface receptor. 37. The medicament of claim
35 or 36, wherein said proliferative disease is a solid tumor. 38. The medicament of claim 35 or
36, wherein said proliferative disease is melanoma, clear cell sarcoma, head and neck cancer, bladder
cancer, breast cancer, colon cancer, ovarian gagcer, endometrial cancer, gastric cancer, pancreatic
cancer, renal cancer, prostate cancer, salivary gland cancer, lung cancer, liver cancer, skin cancer, or
brain cancer.




39. The medicament of any one of claims 34 to 38, wherein said use comprises administration in
combination with one or more therapeutic agents selected from the group consisting of
cyclophospwg%/%gigtothecin homocamptothecin, colchicine, combreﬁ'{q mg@ ggdollstatln
ansamitocin p3, maytansinoid, auristatin, caleachimicin, methotrexate, 5 orouraC|I 5-FU),
doxorubicin, paditaxel, docetaxel, cisplatin, carboplatin, tamoxifen, raloxifene, letrozole, epirubicin,
bevacizurnab, pertuzumab, trastuzumab, natalizumab, infliximab, adalimumab, rituximab,
alemtuzumab, daclizumab, efalizumab, golimumab, certolizumab, abatacept, etanercept, cetuximab,
paniturnumab, anakinra, daunorubicirt, etoposide, irinotecan, mitoxantrone, teniposide, topotecan,
gefitinib, %ﬁ&ﬁ?ﬁbal&ﬁﬁﬁ’ﬁﬁ mf&%}ﬁt’éﬁ@%ﬂ’ﬁmﬁfﬁérmmlb tanespimycin, busulfan, chlorambucil,
hexamethylmelamine, ifosfamide,imelphalan, procarbazine, 6th|oguan|ne cytosine arabinoside,
azathioprin&, Capect hihe, clé LS G e e Aot Sty @ﬁtostatln raltitrexed,

dexajnethmgApgf iisone, @Q%%SG%&%@ER SCMS)S Elfﬁé mﬁﬁﬁé ,pazopanlb, sorafenib,

sunitinib, vahdetmbsuxabeplloneQmepmummehmammmeemmwme vindesine,
vmorelblﬁé‘Eéyéleiﬁﬁ@% swohrﬁdsW%%%’Fféﬁfﬁ@%@%S%@ TasE; Betrestite; esarelix, afimoxifene,
anastrozola, hicallitamide, buser U BXEINEST ﬁyi@ it faestiant, goserelin,
leugfblide, megestotlestradial, medroxyprogesterane snandratoneymutanide; toremifene, triptorelin
pamoate, ‘EhZ4statirif roscovitine? A eieib - drfd IeHaEmMBCr T FsA07 P& pedicament of claim 39,
wherein said one or more therapepgic agent is trastuzumab. 41. The medicamgpt of any one of claims
34 to 40, witereisrsaid mammalissavhamarss ¥ 108 T2 028WORST25 (@I EsSEQUENCE LISTING
<110> Mey rimdik Pharmace FdaFé‘iVﬁﬁi[qéﬁ%ﬁ‘{Eﬁi@@%ﬁﬁﬁ?&ﬁ@éﬁh{ﬁ}mﬁmmw&mkers and Conjugates
oroot <1300 72 gmOH S1S0 Bzt 1S TA T Lt SIS Kifl 1,707 <161
2008-114:8«188:F 581 70> Patentisversion 3:5.5210rr 1 1s20dmb8 o sAk2r PR T <213> Artificial
Seqgyence, %@ ;gé? Syn‘tﬁ@tlé%ﬁéﬁ&ﬁﬁ@éﬂwsﬁﬁ§ STATE PR RS IDEFBRAPal Ala His Arg Phe Lys
Asp Leu Gi 045 Glu ASnBhe. SGS?\iéégé@éiﬁR GiS A BHE RIEIAETyr Leu GIn 202530 Gin
Ser Pro Phe- @l Aspddis Val Lgis mwaki&smﬁkUmMm%mBM&%zBmm@bys Thr Cys Val Ala
Asp Glu Ser Ala Glu ASn Cys AS Lys 505560 Ser Leu His Thr Leu Phe Gly Asp Lys Leu Cys Thr Val

AlagBhr Lew £5407580.49 Gl ThiTys Gly GlumetAlaAse Cys Cys AlaLys Gln Glu Pro

AS-mHSA-BLD2 {91) TAVYYCARDG-~-VATTPFDYRGGGTLVTVS--~SGGGRSG6GEES
AS-mESA-FHBEU2 (21) TAVYYCARDG---VATTPFDYWGOGTLVTVS - ~86G0680GE0S
BlZ-mHSA-B1D2 {91} TAVYYCARDLGAKQWLEGFDYWGQGT LVIVSSESTGEGGSGGEES
B12-mHSA-FHBREH? {91} TAVYYCARNLGAKOWLEGYDYHGOGTLVTVSSASTAEGGSGGASS

30 Fé~-mHSA-BLDZ (81) TAVYYCAKGYSSSWSEVASGYWGOGTLYTVSSASTGOGGSGEGEES
F4-mHESA-FABEH2 {91) TAVYYCAKGYSSSWSEVASCYWGOGTLVIVSSASTEEEGSESGES
H3-mHSA~B1D2 {(91) TAVYYCARDR----GVGYFDLWGRGTLVIVSSASTGOOGSEGEEGES
H3-mHSA-F5B6HZ {81y TAVYYCARDR--—-GVGYFDLWGRGTLVTVSSASTGGOGSGEGES

35 136 180
AS-mHSA-ML3. 9 {130) CGGGSOSVLTOPPS-VSGAPGQRVTISCTGSSSHIGAGYDVHWYQ
A5-mHSA-B1D? {130) CGGESOSVITOPPS-VSGAPGQRVTISCTGSSSNIGAGYDVHRYD

)
AS-mHSA-FSBREH? (130) GGOGSOSVLTQPPS-VSGAPGORVTISCTGSSSNIGAGYDVERYQ
Bl2-mHSA-31D2 (136) GGBGSSYRLTQOPA-VSVALGOTVRITCOGNSLRS~~~YYASWHYC

40  B12-mHSA-FS5BEH2 (136) CGGGSSYELTQDPA-VSVALGOTVRITCOGNSLRS—~—YYASWYQ
FAd-mHSA-B1D? (136) CGGEGSAIVMTOSPSSLSASVGIRVIITCRASOGIR- -~NDLEWYQ
F4-mHSA-F5B6H2 {136) GGGGSATVMTQSPSSLSASVGDRVTITCRASQGIR-~~NNTAGWYQ
H3-mHSA~B1D2 {132} GGGGSQSALTQEAS-VSGSPGQSITISCTETSSDVGGYNFVSHYD

45 R3-mHSA~F586H2 (132} GGGGSQSALTQFAS~-VIGSPGOSITISCTETSSDVGGYNEVSWYD
181 225

A5-mHSA-ML3. 9 {174} QLPGTAPKLLIYGNSNRPSGVADRIFSGSKSETSASLATTGLORARED

AS-mHSA-B1D2 {174} QLPGTAPKLLIYGNSNRPSGVPDRPSGSKSGTSASLATTGLOARD
AS-mHSA-FEBGHZ {174} OLPGTAPKLLIYGNSNRPSGVPDRFSGSKSGTSASLAITGLOAED

50 B12-mHSA-RB1D2 {177) CKPGOAPVLVIYGKNNRPSGIPDRFSGSTSCNSASLTITGAQRED

B1Z2-mHSA-F5B6H2 (177) OKPCOAPVLVIYGKNNRPSGI PDRFSGSTSCNSASLTITGAQAED

F4-mHSA~B1D2 {178) QKAGKAPKLLIYAASSLOSGVPSRISGSGSGTDRTLTISSLOPDD

F4-mHSA~F5BGH2 (178) OKAGRAPKLLIYAASSLOSGVESRFSGSGSGTDETLTISSLOPDD
H3-mHSA-B1D2 (176} QHPGRAPKLMIYDVSDRPSGVSDRFSGSKSGNTASLT ISGLOADD

55 H3-mH3A-F5BGH2 (176} QHPGKAPKLMIYDVSDRPSGVSDRFSGSKSGNTASLIISGLOADD
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859095 Glu Arg Asn Glu Cys Phe Leu GIn His Lys Asp Asp Asn Pro Asn Leu 100105110 Pro Arg Leu
Val Arg Pro Glu Val Asp Val Met Cys Thr Ala Phe His 115120125 Asp Asn Glu Glu Thr Phe LeuhLysI
Lys Tyr Leu Arg 130135140 Arg His Pro Tyr Phe Tyr Ala Pro Glu Leu Leu Phe Phe Ala
Ly);s A)r/g 145@0’?@@1%%%6727 028W03_ST25 (3).TXT Tyr Lys Ala Ala PR& TR G EYE tys GIn Ala
Ala Asp Lys Ala Ala 165170175 Cys Leu Leu Pro Lys Leu Asp Glu Leu Arg Asp Glu Gly Lys Ala Ser
180185190 Ser Ala Lys Gin Arg Leu Lys Cys Ala Ser Leu Gin Lys Phe Gly Glu 195200205 Arg Ala
Phe Lys Ala Trp Ala Val Ala Arg Leu Ser Gin Arg Phe Pro 210215220 Lys Ala Glu Phe Ala Glu Val Ser
Lys Leu Val Thr Asp Leu Thr Lys 225230235240 vall His Thr Glu Cys Cys His Gly Asp Leu Leu Glu

Cys Ala Asp 5025 Ala As Leu Ala Lys Tyr lle Cys Glu Asn G|ﬁ7Asp Ser lle Ser
200265270 & o Lol ys?ﬁéag G5 L Lyes, Pro; E%Mﬁ GHLVR el RIS 275280285 Cys lle Ala

Glu VaI Ghs AsizAspe@Gia Met Pro mafﬁcspmﬂwlﬂsmsexc&%ﬂ%smdm&m%lawﬁela{é\sp Phe Val Glu Ser
Lys Sr)ggﬂaékﬁyE§@§Z%§h'TyF%%é.@%ﬁ??iﬁﬁﬁﬂ@@@ﬁﬁwvFGGGTKVTVLG AASDAHKSEVAHRFXD
(2

BADYYCNSRDSSGNHWVFGGETKVIVLG~AASDAHRKSEVAHRFKD

F4-mHSA-B1D2 (223) FATYFPCQQAHSF--PPTFGCGTKVEIKRCGAASDAHKSEVAHRFKD
F4-mHSA-FSRAH2 {223) FATYFCQOAHSF--PPTFGGGTKVEIKRGAASDAHKSEVAHREKD
H3-mHSA-B1D2 (221} EADYYCSSYGSSSTHVIFGGETRVTVLG-AASDAHKSEVAHRFKD
10 H3-mHSA-FEBR6H2 {221} EADYYCSSYGSSSTHVIFGGGTEVTVLG-AASDAHKSEVAEBRFKD
271 3158
AS-mHSA~ML3. O (262} LOEENFKALVLIAFAQYLOCSEFEDHVKLVNEVTEFAKTOVADES
A5-mHEA-B1D2 {262) LGEENFKALVLIAFAQYLQQSPFEDHVKLVNEVTEFAKTCVADES
15 AS-mHSA-FEB6EH2 (262) LGEENFKALVLIAFAQYLOQSPFELDHVEKLVNEVTEFAKTCVADES
B12-mHSA-B1D2 {266) LGEENFKALVLIAFAQYI.OQSPFEDHVKLVNEVEEFAKTCVADES
Bl2-mHSA~FSB6H2 {266) LGEBNFKALVLIAFAQYLOQSPFEDHVRLVNEVTEFAKTCVADES
F4-THSA-B1DZ (266) LCEENFKALVLIAFAQYLONSPFEDHVKLVNEVTEFAKTCVADES
F4-mHSA-FSB6H2 (266) LGEENFKALVLIAFAQYLOQSPFEDHVELVNEVTEFAKTCVADES
20 H3-mHSA-B1D2 (265) LGEENFKALVLIAFAQYLOQSPFEDHVKLVNEVTEFAKTCVADES
H3-mHSA~FSBEH2 {263) LGEENFKALVLIAFAQYLQOSPFEDHVKLVNEVTEFAKTCVADES
316 360
AS-mHSA-ML3. 0 (307} AENCDKSTHETLPGDKLCTVATLRETYGEMADCCAKQEPERNECFL
25 A%-mHSA~B1D2 {307) ALNCDKSLHTLFGDKLCTVATLRETYGEMADCCAKOEPFRNECFL
AS-HSA-FS5B&H? {307) AENCDKSLHTLFGDKLCTVATLRETYGEMADCCAKOE PERNECEL
B12-mHSA-B1D2 (311) AENCBKSLHTLFGDKLCTVATLRETYGEMADCCAKOEFERNECEL
B12-mHSA~FPOBEH? {311} AENCDKSLETLFGDKLCTVATLRETYGEMADCCAKOE PERNECEL
F4-mASA-B1D2 {311) BAENCDKSLHTLFGDKLCTVATLRETYGSEMADCCAKQOREPERNECFL
30 F4-mHSA-F5BHER {311) AENCDKSLHTLFGUKLCTVATLRETYGEMADCCAKOR PERNECEL
H3-mH5A-B1D2 {310) AENCDKSLHTLFGDKLCTVATLREIYGKMADCCAKORE PERNECEL
H3~mHSA-F5EEH2 {310} AENCDKSIRTIFGDKLCTVATLRETYGEMADCCAKOE PERNECEL
361 405
35 AS-HSA-ML3. 90 {352) QHKDENPMLPRLVRPEVDVMCTAFHONERTFLEKYLYETARRHEY
AS-mHSA-B1D2 {352) QHEDDNPNLPRLVRPEVDVMCTAFHDNEETFLKKYLYEIARRHPY
A5-mHSA-F5BEHZ {352) QHKDONPNLPRLVRPEVDVMCTAFHDNEETFLKKYLYEIARRHPY
B12-mHSA~-BID2 {356} OHKDDNPNLPRLVRPEVDVMCTAFHDONEETFLKKYLYEIARRIIPY
B12-mHSA-FSRGHZ (356} QHXDDNPNLPRLVRPEVDVMCTAFHDNEETFLKKYLYETARRHPY
40 F4~mHSA~RLDZ {356) QHXDONPNLPRIVRPEVDVMCTAFHDONEE FRLKKYLYETARRHEY
F4-nHSA~F5B6H2 {356) QHXDONPNLPRLVRPEVDVMCTAFHDNEETFLKKYLYEIARRHEY
H3-mHSA-B1D2 {355} OHKDDNPNLPRLVEPEVDVMCTAFHDNEETFLKEYLYEIARRHPY
HB3-mHSA~F5B&H2 {355) QHKDDNPHLPRLVREEVDVMCTAFEDNEETFLKKYLYEIARREEY
45 405 450
AS-mHSA-ML3. & (397} FYAPELLFFAKRYKAAFTECCOAADKAACLLPKLDELRDEGKASS
AS5-mHSA-B1D2 {397) FYAPELLFFAKRYKAAFTHECCOAADKAACLLPKLDELRDEGKASS
AS-mHSA-FS5BREH2 {3%7) FYAPELLFFAKRYKAAFTECCOAADKAACLLPKLDELRDEGKASS
Bl12-mHSA-B1DZ {401) FYAPELLEFAKRYKAAFTECCOAADKAACLLPKLDELRDEGKASS
50 BlZ-mHSA~F5B6HZ (401} FYAPELLFFAKRYKAARFTECCOAADKAACLLPKLDELRDEGKASS
F4-mESA-B1D2 {401} FYAPELLFFAKRYKAAFTECCOAADKAACLLPKLDELRDEGKASS
FA-mHSA~F5B6H2 {401) FYAPELLFEAKRYKAAITECCQOAADKAACLLPKLOELRDEGKASS
H3-mHSA-B1D2 (400) FYAPELLFFAKRYKAAFTECCOAADKAACLLPKLDRTLRDECKASS
B3~mHSA~F5B6HZ {400} FYAPELLFFAKRYKAAFTECCOAADKAACLLEPKLDELRDEGKASS

55
451 495
AS-mHSA-ML3. 9 (442} AKQRLECASLOKFGERAFKAWAVARLSQRFPKAR FAEVSKLVTDL
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Glu Ala Lys Asp val Phe Leu Gly Met Phe Leu Tyr Glu Tyr Ala Arg 325330335 Arg His Pro Asp Tyr
Ser Val Val Leu Leu Leu Arg Leu Ala Lys Thr 340345350 Tyr Glu Thr Thr Leu Glu Lys Cys Cys Ala Ala
Ala Asp Proézrsﬁl 355360365 Cys Tyr Ala Lys Val Phe Asp Glu Phe Lys Pro Leu val Glu Glu Pro
570375380 KO RIS Lys Gin Asn Cys Glu Leu Phe Glu Gin Leu Gy GItr385488385400 Tyr Lys
Phe Gin Asn Ala Leu Leu Val Arg Tyr Thr Lys Lys Val Pro 405410415 Gin Val Ser Thr Pro Thr Leu Val
Glu Val Ser Arg Asn Leu Gly Lys 420425430 06727 028w03_5725 (3).TxT Val Gly Ser Lys Cys Cys
Lys His Pro Glu Ala Lys Arg Met Pro Cys 435440445 Ala Glu Asp Tyr Leu Ser Val Val Leu Asn GIn
Leu Cys Val Leu His 450455460 Glu Lys Thr Pro Val Ser Asp Arg Val Thr Lys Cys Cys Thr Glu Ser
465470475@@0@@@;@%%%‘ ; At\%f%@ %@ﬁ@%ﬁﬂm‘é{%ﬁ@%ﬁﬁ%ﬂ%g}@w?hr 485490495 Tyr val
S-mASA—EE 2 {4 RIKCASTORFOERATKAWAVARTS ARV SELVT
Pro Lys Gl Bhie:GlrAla Gly,Thr Rhghbok He His Al Asp 500505510 1 Cys oThr Leu Ser Glu Lys
Glu Arg GlnHedys inmsGin Fhr A&t 562052 5ckerrMalGla ketrMalrkysyktisvhys Pro Lys Ala Thr Lys

BIOHISEAY Lyd Wi %PM@@%%@IS&@ PHe AR BROPRENBMGRAWECys Cys Lys

Glu Gln L%Q—éﬁm-%%ﬁé yé(ae;e) AKQRLECASTS KFG@AFKAWAVARLSQRFPKAEE'AEVSKL i YS HYS LY
H3-qHSA-B1D2  (445) AKQRLKCASLOKFGERAFKAWAVARLSQRFPKAEFAEVSKLVIDL
H3-mHSA-FSBEH2  (445) AKORLKCASLOKFGERAFKAWAVARLSQRFPKAEFAEVSKLVIDL

16 496 540
AS-mHSA-MLY, O (487) TKVHTECCHGDLLECADDRADLAKYICENCDSISSKLKECCERDL
AS5-mHSA-B1D2 (487) TKVHTECCHGDLLECADDRADLAKYICENCODSISSKLKECCEKPL
AS-mHSA-FEREH2 {487} TKVHPRCCHGDLLECADDRADLAKY ICENQDSISSKLKECCRRRT,
Bl12~-mHSA-RBLD2 {491) TRVHTECCHGDLLECADDRADLAKYICENODSISSKLKECCEKPL

15 BlLZ2~mHSA-FSRGH2 (491) TRVHTECCHGDLLECADDRADLAKYICENQODSISSKLKECCEKPL

F4-mHSA-BLDZ {491) TKVHTECCHGDLLECADRRADLAKYICENQDSTSSKLKRCCRKPL
F4-mHSA-F5BGH2 {491) TKVHATECCHGDLLECADDRADLAKYTCENQDSISSKLKECCEKPL
H3~mHSA~B1DZ - (490) TKVHTECCHGDLLECADDRADLAKYICENQDSTSSKLKECCEKPL
H3-mHSA-F5B6BR2 (490) TKVBTECCHGDLLECADDRADLAKYICEMQDSISSKLKECCEKPL

20
541 585
AS-mHSA~ML3. 9 (532} LEKSHCIAEVENDEMPADLPSLAADFVESKOVCKNYAERKDVELG
A5-1mHSA-BLG2 {532) LEKSHECIAEVENDEMPADLPSLARDFVESKDVCKNYAEAKDVELG
AS-mHSA-FSB6HZ (532) LEKSHCIARVENDEMPADLPSLAADEVESKDVCOKNYAERKDVELG
25 B12-mHSA~B1D2 {536) LEKSHCIAEVENDEMPADLPSLAADFVESKDVCKNYAEAKDVFLG
Bl1Z-mHSA-FSREH? {536) LEKSHCIAEVENDEMPADLPSLAADFVESKDVCKNYAEAKDVELG
F4-mHSE-B1D2 (536) LEKSHCIARVENDEMPADLPSLAADFVESKDVCENYAEAKDVELG
F4-mHSA-F5R6H2 {336) LEKSHCIAEVENDEMPADLPSLAADFVESKDVCKNYARAKDVFLG
H3~mHSA~BLD2 {535} LEKSHCIAEVENDEMPADLPSLAADFVESKDVCKNYAEAKDVFLG
30 H3-mHSA-F5B6AH2 {5353} LEKSHCIAEVENCEMPADLPSLAADEVESKDVCKNYARARKDVELG
586 630

A5-mHSA-ML3.9 (577} MFLYEYARRIPDYSVVLLLRLAKTYETTLEKCCAAADPHECYAKY
AS-mHSA-B1D2 (5377} MFLYEYARRHPDYSVVLLLRLAKTYETTLEKCCAAADPHECYAKY

35 Ab-mHSA-F5B6RH2 (577) MFLYEYARRHPDYSVVLLLALAKTYETTLEKCCARADPHECYAKY
B1Z-mHS3A-BLD2 {581} MFLYEYARRHPDYSVVLLLRLAKTYETTLEKCCAAADPHECYAKY
BiZ-mBESA-F5B6H2 {581} MFLYEYARRHPDYSVVLLLRLAKTYSTTLEKCCAAADPHECYAKY

F4-mHSA~BLD2 (581) MFLYEYARRHPDYSVVLLIRLAKTYETTLEKCCAAADPHECYAKY
F4-mHSA-FOB6H2 (581) MFLYEYARRHPDYSVVLLLRLAKTYETTLEKCCABAADPRECYRKY
40 H3-mHSA-RB1DZ (580} MFLYEYARRHPOYSVVLLILRIAKTYETTT.EKCCARADPHECYAKY

H3-mH3A-F5RBEH2 {580} MFLYEYARRHPDYSVVLLLRLAKTYZTTLEKCCAAADPHECYAKV

631 6575
AS-mHSA-ML3. 9 (622) FDEFKPLVEEPQNLIKONCELFEQLGEYKFONALLVRY TKXVEQOV
45 LS -mHSA-R1D2 {622} FDEFKPLVEEPUONLIKONCELFEQLGEYKFONALLVRYTKKVPQV

AS-mHSA-F5B6H2 {622} FDEFKPLVEEPONLIKONCELFEQLGEYKFONALILVRYTKRKVEQV
B1Z2-mHSA-B102 {626} FDEFKPLVEEPOQNLIKQNCELFEQLGEYKFQNALLVRY TKKVPQV

Bl2-mHSA-F5REH2 (626} FDEFKPLVEEPQNLIKQNCR! FEQLGEYKFQONALLVRYTKKVPOV
F4-mH5A~-B1D2 {626} FDEFKPLVEEPONLIKQONCELFEQLGEYKFONALLVRY TKKVEOV

50 F4~mHSA-F5BEHZ (626} FDEFKPLVEEPONLIKONCELFEQLGEYKFONALLVRYTKKVEQV
E3-mHSA~B1D2 {625) FDEFKPLYEEPONLIKONCELFEQLGEYEFONALLVRY TKKVEQV
R3~mHSA-~F5BEH2 {625} FDEFKPLVERPONLIKONCELFEQLGE YKFONALLVRYTEKVEPQV

676 720

53 AS-mHSA-ML3. 9 {(867) STPTLVEVSRNLGKVGSKCCKHPERKRMPCAEDYLSVVLNOLOVIL
AS-mHSA-B1DZ (667) STPTILVEVSRNLGKVESKOCKHPEAKRMPEAEDY LSVVILNDLOVL
AS5-mHSA-FSB6H2 {(667) STPTLVEVSRNLGKVGSKCCKHPEAKRMPCAEDYESVVLNQLCVI,
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545550555560 Ala Asp Asp Lys Glu Thr Cys Phe Ala Glu Glu Gly Lys Lys Leu Val 565570575 Ala Ala
Ser GIn Ala Ala Leu Gly Leu 580585 <210> 2 <211> 1755 <212> DNA <213> Artificial Sequence
<220> <22 ic.construct <400> 2 gacgctcaca agagcgaagt ggcacg qu? %%ggltc tgggcgaaga
gaactttaag6 g§c¥cctc%£t6§c tgatcgcttt cgcacagtac ctccagcagt ctccctttga agatcacgtg %g(% aaacfggtca
atgaggtgac cgaatttgcc aagacatgcg tggctgatga gagtgcagaal80 aactgtgaca aatcactgca tactctcttt
ggagataagc tgtgcaccgt cgccacactc240 agagagactt atggggaaat ggctgactgt tgcgcaaaac aggagcctga
acggaatgag300 tgtttcctcc agcacaagga tgacaaccca aatctgcccc gectcgtgeg acctgaggtc360 gatgtgatgt
gcaccgcctt tcatgacaac gé agacat tclgtgaagaa atacctgtat420 gaaattgctc gtaggcaccc atacttttat
aocccegag el dtaaadagn it (Easti] it AHGH HOUHE AT A0 Gpia aggccgcats

tctcctgectS40sanmaiggacy agemggg@zt@mggﬁaﬁg;g@t@gaﬂ&@@m@@mr\%@@agtgcfioo Page 3
06727 028W03'ST25 3) TX@I%QM@@@W Agcartcaaayecebygyctgtgge cegtetcagt660

cag aggttt% chaAttte 3 atttgE 2@{;@@%@@{@?@?@%@?@% m@@%@ i vmg?é@g’factg agtgttgcca

cggagatctg ctggaatgtg ‘ccgacgatag agcagacctc/80 gcfaaatata tctgcgagaa caggattcc attagctcta
agctgaaaga at%;tg gggmo aagccd@ﬁcc tggaaaagag tcattgtatc gccgaggtgg aaaaegacga gatgccagca900

gatgigeeat CACLHLIOE chactiifty o Adal AtOlCCHR aBtiaelEaRe 0l o

A5-mHSA~FSBEH? {712} HEKTPVSDRVTRCCTEST.VNRRPCFSALEVDETYVPKEFOAETET
B12-mHSA-B1DZ {716) HEKTPVSDRVTECCTESLVNRRPCFSALEVDETYVEKE FOAETET
Z-MHSA-~F5BEH2 {716} HEKTPVSDRVTKCCTESLYNRRPCFSALEVDETYVPKEFQAETFT

FA-mHSA-BLD2 {716) HEKTPVSDRVTKCCTESLVNERPCFSALEVDETYVPKE FOAETET

15 F4-mHSA-FEBGH2 (716) HEKTPVSDRVTKCCTESLVNRRPCFSALEVDETYVPKEFQAETET
H3-mHSA-B1D2 {718y HEKTPVSDRVTKCCTESLVNRRPCFSALEVDETYVPKEFQAETET
H3-mHSA-FSREH2 (715) BEKTPVSORVIKCCTESLVNRRPCFSALEVDETYVPKEFQAETET

766 810

20 AS-mHSA-ML3. 9 {757} FHADICTLSEKERQIKKQTALVELVKHKPKATKEGLKAVMDDEAA
A5~mHSA-B1D2 {757} FHADICTLSEKERQIKKQTALVELVKEKPKATKEOLKAVMDDFAR

AS5-mHSA-FSBEHZ {757} FHADICTLSEKERQIKKOTALVELVKHKPKATKECOLKAVMDDEAR

B12-mHSA-B1D2 {(761) FHADICTLSEKEROIKKOTALVEILVKHKPKATKEQLKAVMDDFARA
BL2-mASA~FSB6HZ {761) FHADICTLSEKERQIKKQTALVELVKHKPKATKEGLKAVMDDFAA

25 FA-mHSA-B1D2 {761) FHADICTLSEKERQIKKOTALVELVEHKPKATEEOLKAVMDDEAR
F4-mHSA-F5BREZ (761) FHADICTLSEKERQIKKQTALVELVKHKPKATKEQLKAVMDDFAR
H3~mHSA-B1D? {760) FHADTCTLEEKERQIKKOTALVE LVKHKPKATKEOLKAVMODFAR

13- lISA-FSEEH2 {760) FHADICTLSERERQIKKQTALVELVKHKPKATKEQLKAVMDDFAA

30 811 855
AS-mHSA-MLS, o (802} FVEKCCKADDKETCFAEEGKKLVAASQAALGLAARLOVOLVOSGA
AS5-mHSA~B1D2 (802) FVEKCCKADDKETCFAREGKKLVAASOAALGLAAALOVOLVOSGA

AL-mHSA-F5B6H2 (802) FVEKCCKADDKETCFAEEGKKLVARSQAALGLARAALOVOLVESGS

Bl2~mHSA-B1D?2 (806) FVEKCCKADDKETCFAEKGKKLVAAS)AALGLARALOVOLVOSGA
35  B12-mHSA-FSBEHEZ (806) FVEKCCKADDXETCFAEREGKKLVAASOAALGLAAALOVOLVESGS
FA-mHSA-BLD2 (806} FVERCCKADDRKETC FAREGEKLVAASQAALGLAAALOVOLVOSGA
F4-mHSA~F5BEH2 (806) FVEKCCKADDKETCFAEEGKKLVAASQAALGLARALOVOLVESGS
H3-mHSA-BLID? {805) IVEKCCKALDRETCFAEEGKKLVAASQAALGLAARLOVOLVCOSGA
HA-mHSA-F5B6H2 (805) FVEXCCKADDKETCFAREGKKLVAASQAALGLAARLOVOLVESGG

40
856 a0n
A5-mHSA~ML3. 9 {847) EVKEPGESLKISCKGSGYSFISYWIAWVROMPCKGLEYMGLIYEG
AS-mHSA-~B1D2 (847} EVKKPGESLKISCKGSCYSFTSYWIAWVROMPGKGLEYMGLIYES
AL -mISA-FABEH2 {6847} GIVQOPGGSLRLSCAASGETFRSYAMSWVROAPGKCLEWVSAISGR
45 BL2-mHSA-B1D2 (B51) EVKKPGESLKISCKGSGYSFTIYWIAWVROMPGKGLEYMGLIYDS
B12-mHSA~F5R6H2 {851) GLVQPGGSLRLSCAASGFTERSYAMSWVROAPGKGLEWVSAISGR
F4-mASA-B1D2 (851) EVRKPGESLKISCKGSGYSETSYWIAWVROMPGKGLEYMGLIYEG
F4-mHSA~T5B6HZ {851} GLVOPGGSLRLSCAASGETFRSYAMSHWVROAPGKCLEWVSAT SGR
H3-mHSA-B1ID2 {850} EVKKPGESLKISCKGSGYSFTSYWIAWVROMPGRGLEYMGLIYEG
50 H3-mHSA~F53BEH2 {850) GLVUPGGSLRLSCAASGETFRSYAMSWVROAPGKGLEWVSATSGR
S0l 945
A5-mHSA-ML3. 9 (892) DSDTKYSPSYOGQVTISVDKSVSTAYLOWSSLKPSDSAVYFCARH
AS-mHSA-BID2 {B92) DSDTKYSPSFQGOVTISVDKSYS TAY LOWSSLEPSDAAVYFCARE
55 AS-mHSA-FSRBEHZ {892) GDNTYYADSVKGRFTISKDNSKNTLYLOMNSLRAEDTAVYYOAKM
: Bl2Z2-itHSA-B1D2 (B96) PSDTKYSPSFOGOVTISVDKSYSTAY LOWSSLEPSNSAVY FCARH
B1Z2-mHSA~F5BER2 (896) GDNTYYADSVEGRFTISRDNSKNTLYLOMNSLRARDTAVYYCAKM
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gaggctaaag acgtgttcct ggggatgttt ctgtatgagt acgcccggeg tcaccccgat1020 tatagegtcg tgctcctgct
ccgactggca aagacctacg aaacaactct ggagaaatgt1080 tgcgctgccg cagaccctca tgaatgttat gctaaggtgt
tcgatgagtt taagceactc &ﬂo gtcgaagagc cccagaacct gattaaacag aattgcgaalgég}{}%g@lg%&ggcggtgaalzoo
tacaagtttc agaacgccct gctcgtgcegt tataccaaaa aggtccctca ggtgtctacal260 ccaactctgg tggaggtcag
taggaatctg ggcaaagtgg gatcaaagtg ttgcaaacacl320 cccgaggcaa agagaatgcc ttgtgctgaa gattacctct
ccgtecgtgcet gaaccagetc1380 tgcgtgetge atgaaaagac cccagtcage gatcgggtga caaaatgttg caccgaatct1440
ctggtcaatc gccgaccctg tttcagtgec ctcgaagtgg acgaaactta tgtgcctaagl500 gagtttcagg ctgaaacatt
cacctttcac gccgatat cactct cc agraaa aal560 aggcagatta agaaacagac agcactggtc gagctcgtga
agcataaacs SaAUUEIAEELO20) AHoURCEAGE 330010 EAIGEACHAL T GEALEH efpasas
_gtgttgcaaalﬁ%fgnsgmgata( agyagastigdtingcagaa-groggganaa agelagiogedgecagccagl740

gcagctctggrgtétgt 755 2 103835 24 58 55 RIS PRI Borhersapiens 400> 3 Asp Ala His Lys
Ser Glu Val Ala His Arg Phe Lys Asp Leu Gly Glu 151015 Glu Asn Phe Lys gggLeu Val Leu lle Ala
Phe Ala GimsTytsheur.Gln 202530 GleCysiRraRberGhindsp HisYakkysskeseMakAsn Glu val Thr Glu
354045 Phé%%klahﬁgsgm Cye'Val Na ASprGkBer X a Gler Asy ©ysAspEtys:G86560 Ser Leu His Thr

Lo e GICACH 5 Lou CIL YAl Alg T LB/ 00721 028103 ST25 (97T Avg Ol

Thr Tyr Gy GhsMethAla Asplys GysAla Lys G G5GGESGEEESC
F4-mHSA-B1D2  {941) DVGYCTDRTCAKWPEWLGVWGOGTLVIVISGGGGSSGEGSGEEES
FA~mHSA-FSBEHZ  (941) TS———mmmmmmm NAVGFDYHGOGTLVTVSSGGGGSEEGEGEGEGSE
H3-mHSA-BLDZ (940} DVGYCTDRTCAKWPEWLGVHGOGTLVTVSSCCOGSSGGGSGaGES

15 H3-mHASA-FS5B6R2  (940) TSNAVG--—————n - FDYWGQGTIVTVS SGGGGS GEGIGGEESE
891 1035

AB-mHSA-ML3, 9 {982) QSVLTOPPSVSAAPGOKVTISCSESSSNIGNNY -VSWYQQLPGTA
A5-mHSA~BLD2 {982} QOSVLIQPPSVSARPGOKVTISCSGSESHIGHNY ~VSHYQQLBGTA

20 AS-mHSE-F5BGHZ {972) QSVLTOPPSVSGAPGQRVTISCTGRHSNIGLGYGVHRYQOQLPGTA
Bl2-mHSA-BLDZ (986) QSVLTOPPSVSAAPGOKVTISCSGSSSNIGHNY -VSWYQOLPGI'A
Bl2-mHSA-F5SBEH2 (976) QSVLTQPPSVSGAPGORVTISCTGRYSNIGLGYCVHRYQOLRGTA
FA-mHSA-BLDZ - {986} QSVLIQPPSVSAAPGOKVTISCSESSSNIGNNY -VSHYQQLPGIA
PA-mHSA-FSBEH2 (976} QSVLTQPPSVSGAPGQORVIISCTGRASNIGLGYCVHWYQOLPGTA

25 H3-mHSA-B1DZ {985} QSVLIQPPSVSAARGOKVTISCIGS3SNIGNNY ~VSHYQQLPGTA
H3-mHSA-F3R6H2 (975} QSVLTQPPSVSGAPGORVTISCTGRHSNIGLGYGVHWYOOLPGTA

1036 168¢
Ab-mHSA-ML3. ¢ (1026) PKLLIYDHTNRPAGVPDRFSGSKSGTSASLAISGFRSEDEADYYC

AS-mHSA-FSBEHZ2  (1017) PKLLIYGNTNRPSGVEDRFSGFKSGTSASLATITGLOREDEADYYC
B12-mHSA-B1D2 (1030) PRKLLIYDHTNRPAGVFPDRFSGSKSGTSASTAISGFREEDEADYYC
B12-mHSA-F5B6H2 ({1021} PKLLIYGHTNRPSGVPDRFSGFKSGTSASLATTGLOARDEADYYC
F4-mHSA-B1D2 (1030) PKLLLYDHINRPAGVPDRFSGSKSGTSASLAISGFRSEDEADYYC

35 F4-mHSA-F5BEH?  (1021) PHLLIYGNTNRPSGVPDRFSGFKSGTSASLAITGLOAEDEADYYC
H3-mlISA-B1D2 (1029} PKLLIYDHTNRPAGV?DRE‘SGSKSGTSASLAISGFRSEDEADYYC
H3-mHSA-FSBSH2  {(1020) PRLLIYGNTNRPSGVPDRFSGFKSGTSASLAITGLOAEDEADYYC

}

30 AS~-mHSA-B1D2 (1026) PKLLIYDHATNRPAGVPDRFSCSKSGTSASLAISGFRSEDEADYYC
)
)

1081 1104

40 AS-mHSA-ML3.9 (1071) ASWDYTLSGWVEGGGTKLTVIG--
AS-mHSA~BIDZ  (1071) ASWDYTLSGWVFGGGTKLTVLG--
R5-mHSA~F3B6HZ (1062} QSYDRRYPGWVEGGGTKLTVLG~—
BiZ2-mH3A-BIDZ  (1075) ASWDYTLSGWVEFGGGTKLTVLG--

45

11}



Glu Arg Asn Glu Cys Phe Leu GIn His Lys Asp Asp Asn Pro Asn Leu 100105110 Pro Arg Leu val Arg
Pro Glu Val Asp val Met Cys Thr Ala Phe His 115120125 Asp Asn Glu Glu Thr Phe Leu Lys Lys Tyr

Leu Tyr GIUVU%% 30135140 Arg His Pro Tyr Phe Tyr Ala Pro Glu I]%HUE J?é I:be Ala Lys Arg
145150155160 Tyr f_ys la Ala Phe Thr Glu Cys Cys GIn Ala Ala Asp Lys al é 170175 Cys Leu

Leu Pro Lys Leu Asp Glu Leu Arg Asp Glu Gly Lys Ala Ser 180185190 Ser Ala Lys GIn Arg Leu Lys
Cys Ala Ser Leu GIn Lys Phe Gly Glu 195200205 Arg Ala Phe Lys Ala Trp Ala Val Ala Arg Leu Ser GIn
Arg Phe Pro 210215220 Lys Ala Glu Phe Ala Glu Val Ser Lys Leu Val Thr Asp Leu Thr Lys
225230235240 Val His Thr Glu Cys Cys His Gly Asp Leu Leu Glu Cys Ala AS Asp 245250255 Arg Ala
AS Leu Ala Lys Tyr lle Cys Glu Asn GIn Asp’$EERNISe260265270 Ser Lys Leu Lys Glu Cys Cys Glu

Lys Pro Leu Leu Glu Lys Ser His 2752&@2&@@M@ﬂ§,ﬁ@ﬁmyal Glu Asn Asp Glu Met Pro Ala Asp
Ala:-Ala

Leu Pro;&

Pro AspF
AMI-IGELR Antibodies
AMG 479 (fully humarized mAb) [Amgen
IMCA12 (fully humanized mAb) ImClone
NSC-742460 [Dyax
19012 (fully humanized mAb) '
CP751-871 (Tully hurmanized mAb) Plizer

H7C10 (humanized mAb)
alphalR3 {mouse)

scFV/FC (rouse/human chimera)
EM/164 (mouse)

MIE-0646, F50035

Plerre Fabre Medicament, Merck

Small Molecules Targ’gtin.ﬂ IGFIR
HVP-AEWS541

BMS-536,924 (1H-benzoimidazol-2-yl)-
1H-pyridin-2-one)

BMS-554,417

Cycloligan
TAE226
PQ401

Novartis
Bristol-Myers Squibb
Bristol-Myers Squibb

Anti-EGFR Monoclonal Antibodies

INCB783% ncyte
Bevacizumab Avastin (renentech
Cetuximab Erbitux® M CLONE

mAb 806 :

Matuzumab  (EMD72000)

Nimotuzumab  (TheraCIM)

Panitumumab Vectibix® Amgen

Anti-ErbB3 Therasentics

\U3-1287 / AMG888
WIM-121

wL??r Pharma/Amgen
Merrimack Pharmaccuticals

Anti-ErbB2 Therapeutics
Trastuzumab
HKI-272

Herceptin

Neratinib

P13

Genentech

Wyeth

Arg His



340345350 06727 028W03_ST25 (3).TXT Tyr Glu Thr Thr Leu Glu Lys Cys Cys Ala Ala Ala Asp Pro
His Glu 355360365 Cys Tyr Ala Lys Val Phe Asp Glu Phe Lys Pro Leu Val Glu Glu Pro 370375380

GIn ASn Lewgezd.og _QJQGASn Cys Glu Leu Phe Glu Gin Leu Gly Glu 385

5400, Iy1kys Phe Gin

Asn Ala Leu Leu val Arg Tyr Thr Lys Lys val Pro 405410415 GlIn Val Ser Thr Pro Thr Leu Val Glu Val
Ser Arg Asn Leu Gly Lys 420425430 Val Gly Ser Lys Cys Cys Lys His Pro Glu Ala Lys Arg Met Pro
Cys 435440445 Ala Glu Asp Tyr Leu Ser Val Val Leu Asn Gin Leu Cys Val Leu His 450455460 Glu
Lys Thr Pro Val Ser Asp Arg Val Thr Lys Cys Cys Thr Glu Ser 465470475480 Leu Val Asn Arg Arg

Pro Cys

HErlotinib HCI

{Phe Ser Ala Leu Glu val Asp Glu

T

f

hr 485490495 Tyr Vil Pro

Lys Glu Phe Asn Ala G
Aigr@hivdle Lys Lys Gi

u Thr
Thr Ala

G

Cys Cys Lys 5455505
Pregzugab, Cmintarg

¢ienentech, Roche

Small Molecules Targeting EGFR
CI1-1033 (PD 183803)

EKB-569

(Gefitinib

Lapatimb  (GW572016)
{.apatinib Ditosylate

(OSI-774)

PD158780
PKI-166

Tyrphostin AG 1478 (4-(3-Chloreaniiline)- |
6,7-dimethoxyquinazoline) :

[Ressa®

Tykerb®
Tarceva®

Brifer, Inc.

AstraZeneca

1GlaxoSmithKliine

SmithKline Beecham
(OSI Pharms

Novariis

5560 Ala sp p s Glu ]

Ala val
'hr Cys

Anti-cmet Antibody Therapies
AVEO (AV299)

AMG102

S5 (OA-5D3)

AVEQ
Amgen
Genentech

Small Molecules Tarpeting cmet
PHAGGST52 '

ARQ-650RP

ARQ 197

ArQuie

Alkviating Apents

BCNU— 1,3-bis t2-chloroethyi)-
mitrosourea

Bendamustine

Busulfan

Carboplatin

Carboguone

Carmustine

(CCNU— 1,-(2-chloroethyl)-3-cyclohexyi-
I-nitrosourea {methy] CCNU)
Chiorambucil

Chiormethine

Cisplatin - (Cisptatinum, CDDP)

Cyclophosphamide

Dacarbazine (DTIC)

Myleran

{Paraplatin

[.eukeran®

Platinol
ytoxan

Neosar

112

{3laxoSmithKline
Bristol-Myers Sguibb

Smithkline Beecham

Bristol-Myers
Bristol-Myers Squibb
Teva Parenteral




Ala Ala ser Gin Ala Ala Leu Gly Leu 580585 <210> 4 <211> 1755 <212> DNA <213> HOMO sapiens
<400> 4 gatgcacaca agagtgaggt tgctcatcgg tttaaagatt tgggagaaga aaatttcaaa60 Page 6 06727
028w03._sT. cttggtgt tgattgcctt tgctcagtat cttcagcagt gtccatttga catgtal?20 aaattagtga
atgaagtaac %ga%?i%azfggg%%acatgtg tagctgatga gtcagctgaal80 aattgtgaca a?gﬁ%aggagt%ggg?ggggﬁttt
ggagacaaat tatgcacagt tgcaactctt240 cgtgaaacct atggtgaaat ggctgactgc tgtgcaaaac aagaacctga
gagaaatgaa300 tgcttcttgc aacacaaaga tgacaaccca aacctccccc gattggtgag accagaggtt360 gatgtgatgt
gcactgcttt tcatgacaat gaagagacat ttttgaaaaa atacttatat420 gaaattgcca gaagacatcc ttacttttat gccccggaac
tccttttctt fgctaaaagg480 tataaagctg cttttacaga atgttgccaa getgctgata aagetgcctg cetgttgccas540
aagctcgattfauetftggga tgaagggaag gettcgictg ccaaacagag actcaaatgt600 gecagtctce aaaaatttgg

agaaagagelHeasRasalR0aeaainge IGentigagaeed cagagatitc ccaqapsiga giifgcagaa gticcaagt
tagtgacaga tcttaccaaa/20 gtccacacgg aatgctgcca tggagatctg cttgaatgtg ctgatgacag ggcggaccit/80

gccaagt f&gf‘éﬁg‘f@aaaa tcaggattcg atctccagtéi'adtt@aagga atgctgtgaBudiabacctctgt tggaaaaat
ccactgcattfjétidagtgg aaaatgatga gatgcciget900 gacttgectt cattagetgc tgattttgtt gaaagtaagg atgtttgcaa
aaactat ' gcaaagg atgtcttcct gggqgatgttt ttgtatgaat atgcadgaag gcatcctgat1020 tactctgicg

Ylglatiditttgce aagacataty aaaccacttfeagafaagtgc1080 tgtgteodtdidégatectca tgaatgctat
tfictegatgaatt taaacctctt1140 gtgghagagce ctcagaattt aatcpaacaa aactgtgagc tttttaagca

gcttggadad1Pon tacaaattce agaatgegct attagttcgt tacaccaaga aagtacccca agtgtcaact1260
Oxaliplatin Eloxatin® Sanofi-Aventis US

Prednimustine,
Procarbazine HCL Matulane Sigma-Tau Pharmaceuticals, Inc.

Ribonucleotide Reductase Inhibitor (RNR)

Ranimustine
{Satraplatin

Semusting
Strepiozocin
Femozolomide
Treosulfan
Triaziquone
{Triethylene Melamine
FhioTEPA Bedford, Abraxis, Teva
'riplatin tetranitrate
I'rofosfamide
Uramustine

Antimetabolites

S-azacytidine

[Flourouracil {5-FUYCapecitabine
G-mercaptopurine
(Mercaptopurine, 6-MP)

6-Thioguanine {6-TG) Furinethol ® ‘ Teva
Cvtosing Arabinas: )

ytosine Arabinoside (Cytarabine by o nanine® GlaxoSmithK line
Ara-C)
Azathioprine iAzasan® AAIPHARMA LLC
Capecitabine IKELODA® HLR (Roche)
Cladribine (2-CdA, 2- . .
chlorodeoxyadenosine) Leustatin® Ortho Biotech
S-Triflucromethyl-2'-deoxyuridine
Fludarabine phosphate Fludara® Bayer Health Care
Floxuridine (5-fTuore-2) FUDR® [Hospira, Inc.

Methotrexate sodium iTrexall arr
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ccaactcttg tagaggtctc aagaaaccta ggaaaagtgg gcagcaaatg ttgtaaacat1320 cctgaagcaa aaagaatgcc
ctgtgcagaa gactatctat ccgtggtcct gaaccagttal380 tgtgtgttgc atgagaaaac gccagtaagt gacagagtca
caaaatgctg %%g%ﬁ%}gfm ttggtgaaca ggcgaccatg cttttcagct ctggaagtcglgégﬂ%% (%t/g 4(0‘9;Bcccaaal500
gagtttaatg ctgaaacatt caccttccat gcagatatat gcacactttc tgagaaggagl560 agacaaatca agaaacaaac
tgcacttgtt gagcttgtga aacacaagcc caaggcaacal620 aaagagcaac tgaaagctgt tatggatgat ttcgcagctt
ttgtagagaa gtgctgcaagl680 gctgacgata aggagacctg ctttgccgag gagggtaaaa aacttgttgc tgcaagtcaal740
gctgcecttag gettal755 <210> 5 <211> 4 <212> PRT <213> Artificial sequence <220> <223> synthetic
construct 06727 028W03_ST25 (3).TXT <400> 5 Ala Ala Ala Ley 1 <210> 6 <211> 588 <212> PRT
<213> AffificErSEquence <220> <223> SyHifétit Construct <40038 Ala Ala Ser Asp Ala His Lys Ser
Glu Val Af'Hig"Arg Phe Lys Asp 151015 P8R Glu Glu Asn PHEHE Kia Leu Val Leu lle Ala Phe
Ala GIn $83586dyr Leu GIn GIn Ser Pro RE& SR Rsp His Val Ly@tsgevest Asn Glu 354045 Val Thr
Glu Phe 88 s Thr Cys Val Ala A er Ala Glu Asn

Aromatose Inhibitor

i i SR R

Ghicocorticoids,

Decadron® Déxasoile,
Diodex, Hexadrol, Maxidex

Dexamethasone Wyeth, Inc,

Prednisolone

Deltasone, Orasone, Liguid

Sredpi .
rednisone Pred, Sterapred®

Immunotherapeutics

Alpha interferon

Angiogenesis Inhibitor A vastin® (Genentech
IL-12— Interleukin 12

12— Interleukin 2 (Aldesleukin) Proleukin ® Chiron

Kinase Inhibitors

AMG 386 Amgen

Axitinib ((AG-013736) _ Phizer, Inc

Bosutinib { SKI-606) Wyeth

Brivanib alalinate (BMS-382664) BMS

Cediranib { AZD2171) Recentin - AstraVeneca
[Dasatinib (BMS-354825) Sprycel® Rristol-Myers Squibb
[matinib mesylate Gleevec Novartis

Lestaurtinib (CEP-701) {Cephalon

Motesanib diphosphate (AMG-706) Amgen/Takeda
Nilotinib hydrochloride monohydrate Tasigna® ovartis

Pazopanih HCL (GW786034) IArmala GSK

Semaxanib (SU5416) Pharmacia,

Sorafenib tosylate : Nexavar® Baver

iSunitinib malate Sutent® Plizer, Inc.
Vandetanib (AZD647) Hactima AstraZeneca
Vatalanib; PTK-787 Novartis; Bayer Schering Pharma
X1.184, NSC718781 Exelizis, GSK

Microtabule-Targeting Agents
Docetaxel ilaxotere® Sanofi-Aventis TUS
[Ixabepilone JXEMPRA™ Bristol-Myers Squibb

il4



505560 Cys Asp Lys Ser Leu His Thr Leu Phe Gly Asp Lys Leu Cys Thr Val 65707580 Ala Thr Leu
Arg Glu Thr Tyr Gly Glu Met Ala Asp Cys Cys Ala Lys 859095 GIn Glu Pro Glu Arg Asn Glu Cys Phe

Leu GIn
Cys Thr

His‘k, S A8 ﬁfﬂ%Asn 100105110 Pro Asn Leu Pro Arg Leu Val
%OlZ@A a Phe His Asp Asn Glu Glu Thr Phe Leu Lys Lys %t;,%

1151

flaghis

sp val Met
30135140 lle

Ala Arg Arg His Pro Tyr Phe Tyr Ala Pro Glu Leu Leu Phe Phe 145150155160 Ala Lys Arg Tyr Lys Ala
Ala Phe Thr Glu Cys Cys GIn Ala Ala Asp 165170175 Lys Ala Ala Cys Leu Leu Pro Lys Leu Asp Glu
Leu Arg Asp Glu Gly 180185190 Lys Ala Ser Ser Ala Lys GIn Arg Leu Lys Cys Ala Ser Leu GIn Lys
195200205 06727 028W03_ST25 (3).TXT Phe Gly Glu Arg Ala Phe Lys Ala Trp Ala val Ala Arg Leu

Ser Gin
Leu Thr

Asp Leut

Lys Pro

%t%{ms Thr Glu Cys Cys His ¢
2eparioryRHdaEy SABOARN Gin A
Paditsl Glu 275280285

Tesetaxel
Vinblastine sulfate
Vincristine
Vindesine sulphate
Vinflunine

Vinorelbine fartrate

ba95EE220 Arg Phe Pro Lys Ala Glu Phe Ala Glu Val Se
Sly Asp Leu Leu Glu C :
(SP2E8265270 ser lle SéraGepBioysitret Ings Glu Cys

Taxol®
Velban®
Oncovin®

Eldisine®

Navelbine®

Bristol-Mysrs Squibb
Lilly
$illy
Lally

Pierre Fabre

I Lys Leu Val Thr Asp 22523
ys 245250255 Ala Asp Asp Arg Ala

mTOR Inhibitors

Deforolimus (AP23573, MK 8669)
FEveroiimus (RADOO1, RADODIC)
Sirolimus (Rapamycin)

Temsirolinus {CCI-779)

Rapamune®
Torisel®

Cerﬁican@, Afinitor

ARIAD Pharmaceuticals, Inc
Fiovartis

Wyeth Pharama

Wyeth Pharama

235240

Cys Glu

B

Protein Svnthesis Inhibitor

L -asparaginase

Somatostatin Analogne

Octreotide acetate

‘Sandostatin®

Novartis

"Toboisomerase Inhibitors

Actinomycin D
Camptothecin (CPT)
Belotecan

Daunorubicin citrate

Doxorubicin hydrochloride

Eioposide

trinotecan HCL (CPT-11)
Mitoxantrone HCL
Rubitecan

eniposide (VM-26)
Topotecan HCL

Hycamtin®

Daunoxome® Gilead
loxil® Alza
Vepesid® Bristol-Myers Squibb
Btopophos féi:;spira, Bedford, Teva Parenteral,
Camptosar® Pharmacia & Upjohn
Novantrone EMD Serono
Vumon® Bristol-Myers Squibb

GlaxoSmithKline

t15




Lys Ser His Cys lle Ala Glu Val Glu Asn Asp Glu Met Pro Ala Asp 290295300 Leu Pro Ser Leu Ala Ala
Asp Phe val Glu Ser Lys Asp val Cys Lys 305310315320 Asn Tyr Ala Glu Ala Lys Asp Val Phe Leu

Gly Met
Leu 340

345 hr Tyr Glu Thr T

3 3%”&8?)365 Pro His

Ph@k@&% !L%‘I 325330335 Tyr Ala Arg Arg His Pro Asp Tyr Serﬁir UVaI Leu Leu Leu Arg

hr Leu Glu Lys Cys Cys Ala Ala,

Glu Cys Tyr Ala Lys Val Phe Asp Glu Phe Lys Pro Leu Val 370375380 Glu Glu Pro Gin Asn Leu lle
Lys Gin Asn Cys Glu Leu Phe Glu Gin 385390395400 Leu Gly Glu Tyr Lys Phe Gin Asn Ala Leu Leu
Val Arg Tyr Thr Lys 405410415 Lys Val Pro Gin Val Ser Thr Pro Thr Leu Val Glu Val Ser Arg Asn
420425430 Leu Gly Lys val Gly Ser Lys Cys Cys Lys His Pro Glu Ala Lys Arg 435440445 met Pro Cys

Ala Glu.

Gin l.eu Cys 450455460 Val Leu His. Glu L.ys Thr Pro Val

Ser Asp
Asn Arg
Ala Glu

515520"

sp.Tyrleu Ser Val Val.leu.Asn
Qiremphherpipe

(2bminomycin, Aminopterin,
[Jactinomycin, Mitomycins, Esperamicins
Clofarabine, Mercaptopurine, Pentosiatin,
Thioguanine, Cytarabine, Decitabine,
Floxuridine, Gemcitabine (Gemzar),
Cnocitabine, Sapacitabine

TS 8siCys 465470475480 06727 028w03{ST25 (3).TXT Thr Glu Ser Leu Val
,e&gagggi Cy% B@&Qg Leu Glu Val 485490495 Asp Glu Thr Tyr Val Pro Lys Glu Phe GIn
};Iggggﬁ%fmtg@@@@ gf;l}‘QlHls Ala Asp lle Cys Thr Ley Ser Glu Lys Glu Arg Gin lle Lys Lys

Hormonal Therapy

Abarehix
Abiraterone acetate

Afimoxifene

Anastrazole

" |Ascend Therapeutics, Inc.

AstraZeneca

Aromatase inhibitor

lntarcia Therapeutics, Ine.

Leuprohde acetate

Leuprolide acetate

cfkrzomfcne e Eh i Lilly & Co.
Asentar; DN-101 . Novamr; Oregon T—Teaith & quEﬂLB -
! {Iniv.
B;Caiutaﬂlldii ------------------------------------------------------------------ Casodcx@ — Astra?énecéw_” :
Busorc]m Supref&ct@ SaneﬁnAvcn i
A ~Cenoiicd L
Exemestane ' Pﬁ7er ....
Exeme%tane Natco Pharma, Ltd.
Fadrozole (CGS 16949A ) |
Flutamide o JEblexin® T Schering
Flutamide Prostacur t.aboratorics Al;r‘;rall,SA
Fulvestrant 3 . ffaslodex® AstraZeneca
Goscrcim acetate B N .0]adcx® KétraZeneca
G | e oo e e Temara@ B
Letrozole (CG820267) Femara ChunghaxmaceutzcalCo “““ Lid.
Letrozole Estrochek . géééaﬁﬁﬁﬁﬁé;maceuucais Lud.
Letrozole Letrozole indchemic Health Specialities
Ceaprolide aveiei Eligori® S R ——— —
Leuprolide acetate L eopnl S \;iiBLlfeSuences Inc.

E upron@/Lupron Depot  ITAP Pharma
‘.V‘a.d‘?r Rayer AG

Megestrol acetate

Ma, gestml acetate

Estradiol Valerate

Negace® Brlstol Mycrs Sqmbb

(Defestrogen)
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Gin Thr Ala Leu Val Glu Leu Val Lys His Lys Pro Lys Ala Thr Lys 530535540 Glu Gin Leu Lys Ala Val
Met Asp Asp Phe Ala Ala Phe Val Glu Lys 545550555560 Cys Cys Lys Ala Asp Asp Lys Glu Thr Cys
Phe Ala Glt{‘%l% %géﬁ? $,965570575 Lys Leu Val Ala Ala Ser Gin Ala Alal;.(gﬂtg. 2 80585 <210> 7
<211> 588 <21 <213> Artificial Sequence <220> <223> Synthetic Construct < 00> 7 Ala Ala
Gin Asp Ala His Lys Ser Glu Val Ala His Arg Phe Lys Asp 151015 Leu Gly Glu Glu Asn Phe Lys Ala
Leu Val Leu lle Ala Phe Ala Gin 202530 Tyr Leu Gin Gin Ser Pro Phe Glu Asp His Val Lys Leu Val
ASn Glu 354045 Val Thr Glu Phe Ala Lys Thr Cys Val Ala Asp Glu Ser Ala Glu Asn 505560 Cys Asp
Lys Ser Leu His Thr Leu Phe Gly Asp Lys Leu Cys Thr Val 65707580 Ala Thr Leu Arg Glu Thr Tyr Gly
Glu Metﬂl&%sp Cys.Cys Ala.Lys.859095/Gin Glu Pro Glu Arg Afeéi: CydPhetsducGin His Lys Asp

Asp Asn B15110. Pra. Asn.Leu Pro Argil eu Val.Arg Pro Glu Val Asp Val met Cys Thr 115120125
Page 1ON&ndrq___ggg___gi?;&neate estabolin \éankmd Pharma, Ltd.
Nilutamide \Illandron® ,_Avenﬁs Phannaceutlcalf; ____________
Raloxifene HCL T Fviste® iy
T T Ving S Pharmmreeuiioal
Tamoxifen Tomifen Alkem Laboratorie‘; Ld.
Tamoxifen uira[e_‘wwm N Nolvadex \K‘s“‘zraZeneca '''''''''''

T amg*&_sicgﬁggyggeﬂ__“________ iSoltamox LUSA Pharma Inc

Tamoxifen citrate

Tamoxifen citrate Sopharma J8Co.

SOPHARMA
Toremifore it Famsion® G e .
I riptorelin pamoé{é """""""" relotar Watson Labs o
Trlptore[m pamoate Frelstar Depot baladin L abs e

Akt Inbibitor ASTEX -y {Astex Therapeutics

Akt Inhibitors ’\TLRVIANO I Nelwanq‘M;;c‘i‘:‘g,;l} So:en(,eb o

AlKT Kinase inhlbno: TELIK _____________________ Iel:k Inc.

AKT DECIPH}:RA —— .................. e i Decxphera Pharmaceut;ca}‘; LLC

Perifosine (KRX040T, D-21266) ' Keryx Biopharmaceuticals, Inc.,
r\}*tema Zentaris, Ine.

Keryx Rlopharmaceut:cais Inc,,

At 3 'Ei 2t o
Perifosine with Docetaxel AFterna Zentaris, Inc.

Perifosine with Gemeitabine L laEema Zentaris, Inc.
I . . Keryx Biopharmaceuticals, Inc
Perifosine with Paclitaxel .%E?ef:rna antaris, Tnc. >
Protein Kinase-B inhibitor DEVELOGEN | DeveloGen AG
ot e rsotiyreon, I
RX0i83 S L Rexahn Pharmaceuticals, Inc,
RX0201 b Re:fgghﬁ“i;gf'irmaccm;ca[s Inc. _
vopoo2 e VioQuest Pharmaceunca}s nc.
XLai8 e Exelixis, Inc. i

ZEND27 ALterna Zentaris, Inc.

Phosphatidvlinositol 3-Kinase {PI3K)

dabibitor S

BEZZ?'S ................................................................. s e & A AR A R A ARt At A NGvar[]S AG

BGT26 SR Novartis AG

CA] 101 . 'Callstoga Pharmaceutlcals Inr
CHR4432 L S Chroma Therepeutics, Lid.,
rk/PI3K Inhibitors ETERNA e - AE}fi?d Zentaris, Inc.
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06727 028W03_ST25 (3).TXT Ala Phe His Asp Asn Glu Glu Thr Phe Leu Lys Lys Tyr Leu Tyr Glu
130135140 lle Ala Arg Arg His Pro Tyr Phe Tyr Ala Pro Glu Leu Leu Phe Phe 145150155160 Ala Lys

Arg Tyr Lys

é@fﬂ %%Thr Glu Cys Cys Gin Ala Ala Asp 165170175 Lyi,m g:a/&)%%u Leu Pro
Lys Leu Asp Asp Glu Gly 180185190 Lys Ala Ser Ser Ala Lys rg eu Lys Cys Ala
Ser Leu GIn Lys 195200205 Phe Gly Glu Arg Ala Phe Lys Ala Trp Ala Val Ala Arg Leu Ser Gin
210215220 Arg Phe Pro Lys Ala Glu Phe Ala Glu Val Ser Lys Leu Val Thr Asp 225230235240 Leu Thr
Lys Val His Thr Glu Cys Cys His Gly Asp Leu Leu Glu Cys 245250255 Ala Asp ASp Arg Ala Asp Leu

Ala Lys Tyr lle Cys Glu Asn GIn Asp 260265270 Ser lle Ser Ser Lys Leu Lys Glu Cys Cys Glu Lys Pro
3 e Ala Glu Val Glu Asn "&prﬁéhﬂ M:efPRdiﬁeAla Asp 29

Leu Leui

%49280285 Lys Ser His Cys |
Leu Pro Ser Leu.Ala Ala ASp Phe Val Glu:

295300
a Glu

Ala Lys KspiraliPHEL d0'ERp Met Phe LeUEr IAﬂalAr | Arg His Pro Asp Tyr Ser
Val val Let2P¢W Y darargtieu 340345350 A riThr Leu Glu Lys Cys Cys A|cl Ala Ala
Asp 355860365 bitors SEMAFORE

DX366 B ““;Onco{hyreon Ine.

SEilz2e - 'mharmaceutzcal

VMD-8000 ~ " WM Discovery, Inc.

N7 R R Brelixds, Ine.

XL 147 with X1.647 Exelixis, Inc,

\L765 Mh"Exehms Inc,

PI-103

Cyclin-dependent kinase inhibitors

CYC200, r-roscovitine

NSC-64985%0, L86-8273, HMR-1275

Seliciclib

Alvoeidib

LCyclacel Pharma

INC

TLr9 CD289
IMOxine
HYB2035
IMO-2055
FG18 1588
Pr-3512676

Merck KGaA

Idera

[sis Pharma

rynavax Technologies/UCSF
Piizer

Enzyme Inbibitor
Lonafarnib (SCH66336)

Sarasar

SuperGen, H Arizona

-XMG 655
ApoRL/TRAIL, AMGEH5]
Apomab (fully humanized mAb

Aeterna Zentarls, Keryx Biopharma
Genentech, Amgen

Genentech

Imprime PGG
UER~2797

[37820 NSC 719239
INCB007839
CNF2024, BIIBO21
MP470, HPK-56

AminopeptidaseM 1

Biothera

Chroma Therapeutics

Integrin-alpha2 Figa

ADAM 17, TACE neyte

Hsp90 Biogen Idec
Kit/Met/Ret Shering-Plough
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Pro His Glu Cys Tyr Ala Lys Val Phe Asp Glu Phe Lys Pro Leu val 370375380 Glu Glu Pro GIn Asn
Leu lle Lys GIn Asn Cys Glu Leu Phe Glu GIn 385390395400 Page 11 06727 028WO03_ST25 (3).TXT
Leu Gly Glu‘g @@ gh Gin Asn Ala Leu Leu val Arg Tyr Thr Lys 405419_&]@# 0Vg;}‘l 9 Gin val Ser
Thr Pro Thr Leu I] ?u val Ser Arg Asn 420425430 Leu Gly Lys Val Gly ys Lys His Pro
Glu Ala Lys Arg 435440445 Met Pro Cys Ala Glu Asp Tyr Leu Ser Val Val Leu ASTl Gln Leu Cys
450455460 val Leu His Glu Lys Thr Pro Val Ser Asp Arg Val Thr Lys Cys Cys 465470475480 Thr Glu
Ser Leu Val Asn Arg Arg Pro Cys Phe Ser Ala Leu Glu Val 485490495 Asp Glu Thr Tyr Val Pro Lys
Glu Phe,Gin Ala Glu Thr Phe Thr Phe 500505510 His Ala AS lle Cys Thr Leu Ser Glu Lys Glu Arg Gin
lle Lys LE%@%E?@?@@Z%WBm Thr Ala Leu VaPBR(Leu val Lys His Lj¥Po Lys Ala Thr Lys 530535540

Glu Gin [Feresyis Rpifyaivet K8 Asp Phe Ria Ala Phe Val Glu Ly&548556555560 Cys Cys Lyis Ala
Asp Aspgmgc@mamgy@ Rhepfa Glu Glufgyagw RERYO575 LySikisu Mak: Alal Alp(SEr GInLA

Ala Leu

Gly Leu 580585 ;BloPhamaa ‘
Apricoxib (TP2001) ~OX-2 Inhibitor _ gi}a.uchl Sankyo; Tragara Pharma ;

Other Embodiments
While the invention has been described in coanection with specific embodimerits thereof, it

5  wili be understood that it is capable of further modifications and this application is intended to cover
any variations, uses, or adaptations of the invention foflowing, in general, the principles of the
invention and including such departures from the present disclosure that come within known or
customary practice within the art to which the invention pertains and may be applied to the essential
features hereinbefore set forth,

10 All publicalions and patent applications mentioned in this specification are herein incorporated

by reference to the same extent as if each independent publication or patent application was

specificaly and individually indicated to be incorporated by reference in their entirety.

What is claimed is:
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<210> 8 <211> 589 <212> PRT <213> Atrtificial Sequence <220> <223> Synthetic Construct <400> 8
Asp Ala His Lys Ser Glu val Ala His Arg Phe Lys Asp Leu Gly Glu 151015 Glu Asn Phe Lys Ala Leu
Val Leu lle Ala Phe Ala Gin Tyr Leu Gin 202530 06727 028W03_ST25 (3).TXT Gin Ser Pro Phe Glu
Asp His Val Lys Leu Val Asn Glu val Thr Glu 354045 Phe Ala Lys Thr Cys Val Ala Asp Glu Ser Ala Glu
Asn Cys Asp Lys 505560 Ser Leu His Thr Leu Phe Gly Asp Lys Leu Cys Thr Val Ala Thr Leu
65707580 Arg Glu Thr Tyr Gly Glu Met Ala Asp Cys“@ima\|a Lys Gin Glu Pro 859095 Glu Arg Asn Glu
cys Phe Leu Gin His Lys Asp Asp Asn Pro Asn Leu 100105110 Pro Arg Leu Val Arg Pro Glu Val Asp
Val Met Cys Thr Ala Phe His 115120125 Asp Asn Glu Glu Thr Phe Leu Lys Lys Tyr Leu Tyr Glu lle Ala
Arg 130135140 Arg*HizgRro-Typiies TyrostarPasuBla benind bl Pheéifive oviaiysnary 28150155160 Tyr
Lys Ala Aladehe qilan & IhaGyg £ s SiiA ke AlanASpdnyisyAtariAd acl66k€0diH:Cyis: EBQ Teti®rd Lys Leu
Asp Glu L%Hdotrfgﬁ%%'@i@'d By %Lﬁf{&%@r%fé't}lm %8@he amino terminus of said HSA linker and a

second binding moiety bonded to the carboxy terminus of said H5A linker, wherein each of

said first and second binding moieties specifically binds ErbB2 or ErbB3 and whereir:

i) if said first binding moiety specifically binds ErbB3, said second binding moiety
specifically binds ErbB2; and

ii) if said first binding moiety specifically binds ErbB2, said second binding moiety
specifically binds ErbB3.

2. The agent of claim 1, wherein said amino acid sequence comprises the amino acid
sequence of SEQ ID NO: 1.

3. The agent of claim 1 or 2 further comprising polypeptide connectors at the amino
and/or carboxy terminus of said HSA linker that covalently bond said first and/or second
binding moiety to said HSA linker, wherein preferably each of said polypeptide connectors

comprises 2 to 20 amino acid residues.
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Ser Ala Lys Gin Arg Leu Lys Cys Ala Ser Leu Gin Lys Phe Gly Glu 195200205 Arg Ala Phe Lys Ala
Trp Ala Val Ala Arg Leu Ser GIn Arg Phe Pro 210215220 Lys Ala Glu Phe Ala Glu val Ser Lys Leu Val
Thr Asp Leu Thr Lys 225230235240 Val His Thr Glu Cys Cys His Gly Asp Leu Leu Glu Cys Ala Asp
Asp 245250255 ArgrlasAspeley Ma dasais lleCysichiAsniGinsmbertieidesR60R65270 Ser Lys
Leu Lys Glu Cys Cys Glu Lys Pro Leu Leu Glu Lys Ser His 2,7%28%285 Cys lle Ala Glu Val Glu Asn
Asp Glu MdpsEr &Wé*ﬁaﬂgae%d@é‘?dé%%’é%%?%fﬁ%% G3°'$'T25 (3). TXT Leu Ala Ala Asp Phe
Val Glu Ser Lys Asp Val Cys Lys Asn Tyr Ala 305310315320 Glu Ala Lys Asp Val Phe Leu Gly Met
Phe Leu Tyr Glu Tyr Ala Arg 325330335 Arg His Pro Asp Tyr Ser val val Leu Leu Leu Arg Leu Ala Lys
Thr 340345350 Tyr Glu Thr Thr Leu Glu Lys Cys Cys Ala Ala Ala Asp Pro His Glu 355360365 Cys Tyr
Ala Lys Val Phe Asp Glu Phe Lys Pro Leu Val Glu Glu Pro 370375380 GIn Asn Leu lle Lys GIn Asn
Cys Glu Leu Phe Glu Gin Leu Gly Glu 385390395400 Tyr Lys Phe GIn Asn Ala Leu Leu Val Arg Tyr
Thr Lys Lys Val Pro 405410415 GIn Val Ser Thr Pro Thr Leu Val Glu Val Ser Arg Asn Leu Gly Lys
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420425430 Val Gly Ser Lys Cys Cys Lys His Pro Glu Ala Lys Arg Met Pro Cys 435440445 Ala Glu Asp
Tyr Leu Ser Val Val Leu Asn Gin Leu Cys Val Leu His 450455460 Glu Lys Thr Pro Val Ser Asp Arg
Val Thr Lys Cys Cys Thr Glu Ser 465470475480 Leu Val Asn Arg Arg Pro Cys Phe Ser Ala Leu Glu
Val Asp Glu Thr #8549Q4R6oTytiMaleRiaibyssG e BReherinAladGiutEindhenidiet? heetizAla Asp
500505510 lle Cys Thr Leu Ser Glu Lys Glu Ar’l%Gin ,Iij,e b)@lg%%(?%lhr Ala 515520525 Leu Val Glu
Leu Val LYSERERIE B8 18 RSP TR &R EH 653 Ly$ Ala Val met Asp Asp Phe Ala Ala
Phe Val Glu Lys Cys Cys Lys 545550555560 Ala Asp Asp Lys Glu Thr Cys Phe Ala Glu Glu Gly Lys
Lys Leu Val 565570575 06727 028WQ3_ST25 (3).TXT Ala Ala_ Ser GIn Ala Ala Leu Gly Leu Ala Ala
Ala Leu 580585 &Mt gr A poiseps 0599 pRY %ﬂ%@e}ﬂﬁﬂ&éﬁrgé’&ﬁe@ﬁ]&&? 0% L2735 Synthetic

ConstructSﬁ@g%hgiA[a,,A{alégreAsp Ala His Lys Ser Glu Val Ala His Arg Phe Lys Asp 151015 Leu Gly
Glu Glu Asn Phe Lys Ala Leu Val Leu lle Ala Phe Ala GIn

7. The agent of claim 6, wherein said single-chain Fv molecule is human or humanized.

8. The agent of claim 5, wherein said first binding moiety binds ErbB3 with a Kain

the range of about 1 nm to about 50 nm.
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202530 Tyr Leu GIn GIn Ser Pro Phe Glu Asp His Val Lys Leu val Asn Glu 354045 val Thr Glu Phe Ala
Lys Thr Cys Val Ala Asp Glu Ser Ala Glu Asn 505560 Cys Asp Lys Ser Leu His Thr Leu Phe Gly Asp
Lys Leu Cys Thr Val 65707580 Ala Thr Leu Arg Glu Thr Tyr Gly Glu Met Ala Asp Cys Cys Ala Lys
859095 GIn Glu ProyehbAMaAsH:ShGysRhailieuGla hisikysAsmASRiA b BAOLAEA 1O Pro Asn Leu
Pro Arg Leu Val Arg Pro Glu Val Asp Val met Cys Thr 115120125 Ala Phe His Asp Asn Glu Glu Thr
Phe Leu L8/ Hébory P &latdn1a3148 W& Ala Arg Arg His Pro Tyr Phe Tyr Ala Pro Glu Leu Leu
Phe Phe 145150155160 Ala Lys Arg Tyr Lys Ala Ala Phe Thr Glu Cys Cys GIn Ala Ala Asp 165170175
Lys Ala Ala Cys Leu Leu Pro Lys Leu Asp Glu Leu Arg Asp Glu Gly 180185190 Lys Ala Ser Ser Ala
Lys GIn Arg Leu 10ysTbsagam Serited sheeisstsssoe b bHe 'ty Glu Arg Ala Phe Lys Ala Trp Ala val
Ala Arg Leu Ser GIn 210215220 Page 15 06727 028W03_ST25 (3).TXT Arg Phe Pro Lys Ala Glu Phe

Ala Glu Val Ser Lys Leu Val Thr Asp 225230235240 Leu Thr Lys Val His Thr Glu Cys Cys His Gly Asp
Leu Leu Glu Cys”—- The agent of claim 9, wherein said Ka is about 0.3 nM.

12. The agent of any one of claims 1 to 11, wherein said first binding moiety has the
amino acid sequence of SEQ ID NO: 26 and said second binding moiety has the amino acid

sequence of SEQ ID NO: 27.

13. The agent of any one of claims 1 to 11, wherein said first binding moiety specifically
binds ErbB2 and is an scFv comprising the amino acid sequence of any one of SEQ ID NOs: 27,
29, and 32 and wherein said second binding moiety specifically binds HrbB3 and is an scFV
comprising the sequence of any one of SEQ ID NOs: 26, 28, 30, and 31.

14, The agent of any one of claims 1 to 11, wherein said first binding moiety
specifically binds ErbB3 and is an scFv comprising the amino acid sequence of any one of SEQ
ID NOs: 26, 28, 30, and 31 and wherein said second binding moiety specifically binds ErbB2 and
is an scFV comprising the sequence of any one of SEQ 1D NOs: 27, 29, and 32.
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245250255 Ala Asp Asp Arg Ala Asp Leu Ala Lys Tyr lle Cys Glu Asn GIn Asp 260265270 Ser lle Ser
Ser Lys Leu Lys Glu Cys Cys Glu Lys Pro Leu Leu Glu 275280285 Lys Ser His Cys lle Ala Glu Val Glu
Asn Asp Glu Met Pro Ala Asp 290295300 Leu Pro Ser Leu Ala Ala AS Phe Val Glu Ser Lys Asp Val
Cys Lys 30531034.5820,450 T oGl Ala-bisAsp vakBhedieu Gl MepbRhe deinTirGu
325330335 Tyr Ala Arg Arg His Pro Asp Tyr Ser Val Val Leu Leu Leu Arg Leu 340345350 Ala Lys Thr
Tyr Glu THRPGH R iag ey setgs icyBinng Ao AP 355850365 Pro His Glu Cys Tyr Ala Lys val Phe
Asp Glu Phe Lys Pro Leu Val 370375380 Glu Glu Pro GIn Asn Leu lle Lys GIn Asn Cys Glu Leu Phe
Glu GIn 385390395400 Leu Gly Glu Tyr Lys Phe GIn Asn Ala Leu Leu Val Arg Tyr Thr Lys 405410415
Lys Val Pro GIn Val Ser Thr Pro Thr Leu Val Glu val Ser Arg Asn 420425430 Leu Gly Lys Val Gly Ser
Lys Cys Cys Lys HIS Pro Glu Ala Lys Arg 435440445 Met Pro Cys Ala Glu Asp Tyr Leu Ser Val Val
Leu Asn GIn Leu Cys 450455460 Val Leu His Glu Lys Thr Pro Val Ser Asp Arg Val Thr Lys Cys Cys
465470475480 Thr Glu Ser Leu Val Asn Arg Arg Pro Cys Phe Ser Ala Leu Glu Val 485490495
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Page 16 06727 028WO03_5T25 (3).TXT Asp Glu Thr Tyr val Pro Lys Glu Phe Gin Ala Glu Thr Phe Thr
Phe 500505510 His Ala Asp lle Cys Thr Leu Ser Glu Lys Glu Arg Gin lle Lys Lys 515520525 Gin Thr
Ala Leu Val Glu Leu Val Lys His Lys Pro Lys Ala Thr Lys 530535540 Glu Gin Leu Lys Ala Val Met Asp

Asp Phe Ala AlaiBheryakGitidi ieo4R05005856@-GysGytlysiflacAap-Aspik s b EysPhe Ala
Glu Glu Gly Lys 565570575 Lys Leu Val Ala Ala Ser Gin Ala Ala Leu Gly Leu Ala Ala Ala Leu

580585596 LONFS NP PIEGIY51 2> PRT <213> Artificial Sequence <220> <223> Synthetic
Construct <400> 10 Ala Ala Gin Asp Ala His Lys Ser Glu Val Ala His Arg Phe Lys Asp 151015 Leu Gly
Glu Glu Asn Phe Lys Ala Leu Val Leu lle Ala Phe Ala GIn 202530 Tyr Leu Gin Gin Ser Pro Phe Glu
Asp His Val Lys Vet sahabpaenods gaiethe SlorpreRispld sty ar At Zepétiser Ala
Glu Asn 50b560:CYs,A8mbys. Ser Leu His Thr Leu Phe Gly Asp Lys Leu Cys Thr Val 65707580 Ala
Thr Leu Arg Glu Thr Tyr Gly Glu Met Ala Asp Cys Cys Ala Lys 859095

18. The agent of any one of claims 1 to 17, wherein said agent is formulated for
administration with one or more therapeutic agents selected from the group consisting of
cyclophosphamide, camptothecin, homocamptothecin, colchicine, combrestatin, combrestatin,
rhizoxin, dolistatin, ansamitocin p3, maytansinoid, auristatin, caleachimicin, methotrexate, 5-
fluorouracil (5-FU), doxorubicin, paclitaxel, docetaxel, cisplatin, carboplatin, tamoxifen,

raloxifene, letrozole, epirubicin, bevacizumab, pertuzumab, trastuzumab.

19. The agent of any one of claims 1 to 18, wherein said HSA linker comprises amino

acid residues 25-44 and amino acid residues 494-513 of SEQ 1D NO: 1.

20. The agent of claim 19, wherein said HSA linker comprises amino acid residues 25-70

and amine acid residues 450-513 of SEQ ID NO: 1.

21. The agent of claim 20, wherein said HSA linker comprises amino acid residues 15-

100 and amine acid residues 400-520 of SEQ ID NC: 1,

22. The agent of claim 21, wherein said HSA linker comprises amino acid residues 10-

200 and amino acid residues 300-575 of SEQ ID NO: 1.

23. The agent of claim 22, wherein said HSA linker comprises amino acid residues 5-250

and 275-580 of SEQ TD NO: 1.
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GIn Glu Pro-Glu Arg Asn Glu Cys Phe Leu GIn His Lys Asp Asp AS11 100105110 Pro Asn Leu Pro
Arg Leu val Arg Pro Glu Val Asp val Met Cys Thr 115120125 06727 028W03_ST25 (3).TXT Ala Phe
His Asp Asn Glu Glu Thr Phe Lou Lys Lys Tyr Lou Tyr Glu 130135140 lle Ala Arg Arg His Pro Tyr Phe
Tyr Ala Pro Glu bourkeudehePhe $45360405160 Bladbyseir e lysdeysifddAtePhetTar Glu Cys Cys
GIn Ala Ala AS 165170175 Lys Ala Ala Cys Lou LOU Pro Lys Lou Asp Glu Lou Arg Asp Glu Gly
1801851 9PNEYRRTHISRIVSSFRIAN LCBIFF ARG PSIUTLEVE Ala Ser Lou GIn Lys 195200205 Phe Gly Glu
Arg Ala Phe Lys Ala Trp Ala Val Ala Arg Lou Ser GIn 210215220 Arg Phe Pro Lys Ala Glu Phe Ala Glu
Val Ser Lys Lou Val Thr Asp 225230235240 Lou Thr Lys val His Thr Glu Cys Cys His Gly Asp Lou Lou
Glu Cys 245250355 ARASEERED ARG MACASHTE] W24 PITmB S EIG MR EfbiRsp 260265270

Ser lle SetBefihysdnOhiaysGlitioHs Gifs Gl EysBPEAd o beu Bl 21D280285:bysoSar His Cys lle Ala
Glu Val Glu Asn Asp Glu Met Pro Ala Asp 290295300 Lou Pro Ser Lou Ala Ala Asp Phe val Glu Ser

Lys Asp Valeyssepa a3 51539 GREh Tyr Ala Glu Ala Lys Asp Val Phe Lou Gly Met Phe Lou Tyr
Glu

26. A kit comprising the agent of any one of claims 1 to 24 and instructions for

administering said agent to a patient.

27. Use of the agent of any one of claims 1 to 25 in the manufacture of a medicament for

treating a mammal having a proliferative disease.

28. The use of claim 27, wherein said proliferative disease is associated with cellular

signaling through a cell surface receptor.

29. The use of claim 27, wherein said proliferative disease is melanoma, clear cell
sarcoma, head and neck cancer, bladder cancer, breast cancer, colon cancer, ovarian cancer,
endometrial cancer, gastric cancer, pancreatic cancer, renal cancer, prostate cancez, sah'vary

gland cancer, lung cancer, liver cancer, skin cancer, or brain cancer.

30. The use of any one of claims 27 to 29, wherein said agent is formulated for
administration with one or more therapeutic agents selected from the group consisting of
cyclophosphamide, camptothecin, homocamptothecin, colchicine, combrestatin, rhizoxin,
dolistatin, ansamitocin p3, maytansinoid, auristatin, caleachimicin, methotrexate, 5-fluorouracil
(5-FU), doxorubicin, paclitaxel, docetaxel, cisplatin, carboplatin, tamoxifen, raloxifene, letrozole,

epirubicin, bevacizumab, pertuzumab, trastuzumab.
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325330335 Tyr Ala Arg Arg His Pro Asp Tyr Ser Val Val Lou Lou Lou Arg Leu 340345350 Ala Lys Thr
Tyr Glu Thr Thr Lou Glu Lys Cys Cys Ala Ala Ala Asp 355360365 Pro His Glu Cys Tyr Ala Lys Val Phe
Asp Glu Phe Lys Pro Leu Val 370375380 Glu Glu Pro GIn Asn Lou lle Lys GIn Asn Cys Glu Lou Phe
Glu GIn 385390395%R0u6:4 21202 8YMOBer& k 25 { 3 dn Ts E@th @t horTagnkiyisheGintAsn Ala Leu Leu
Val Arg Tyr Thr Lys 405410415 Lys Val Pro Gin val Ser Thr Pro Thr Leu Val Glu Val Ser Arg Asn
42042543878 F B ys Val Gly Ser Lys Cys Cys Lys HiS Pro Glu Ala Lys Arg 435440445 Met Pro
Cys Ala Glu Asp Tyr Leu Ser Val val Leu Asn Gin Leu Cys 450455460 Val Leu His Glu Lys Thr Pro
Val Ser Asp Arg Val Thr Lys Cys Cys 465470475480 Thr Glu Ser Leu val Asn Arg Arg Pro Cys Phe
Ser Ala Leu Glu ¥aiTrg540049Y ASHoEHETHZTP ValPraeiy s I oRES A HHPW Thr Phe Thr Phe
500505510 His Ala Asp lle Cys Thr Leu Ser Glu Lys Glu Arg Gin lle Lys Lys 515520525 Gin Thr Ala
Leu Val Glu Leu Val Lys His Lys Pro Lys Ala Thr Lys 530535540 Glu GIn Leu Lys Ala val met Asp Asp
Phe Ala Ala Phe3\3/-af\@f}ﬁﬂl‘_% fopnukgehhegeent of any one of claims 1 to 25, comprising expressing a

polynucleotide molecule encoding said agent in a bacterial, insect, yeast, or mammalian cell, or

in a non-human mammalian fissue, organ, or organism.

34. A medicament comprising the agent of any one of claims 1 fo 25 admixed with a

pharmaceutically acceptable carrier, excipient, or diluent.

35. The medicament of claim 34 for use in a method for treating a mammal havih.g a

proliferative disease.

36. The medicament of claim 34, wherein said proliferative disease is associated with

cellular signaling through a cell surface receptor.

37. The medicament of claim 35 or 36, wherein said proliferative disease is a solid

fumor.

38. The medicament of claim 35 or 36, wherein said proliferative disease is melanoma,
clear cell sarcoma, head and neck cancer, bladder cancer, breast cancer, colon cancer, ovarian
cancer, endometrial cancer, gastric cancer, pancreatic cancer, renal cancer, prostate cancer,

salivary gland cancer, lung cancer, liver cancer, skin cancer, or brain cancer.

39. The medicament of any one of claims 34 to 38, wherein said use comprises
administration in combination with one or more therapeutié agents selected from the group
consisting of cyclophosphamide, camptothecin, homocamptothecin, colchicine, combrestatin,

rhizoxin, dolistatin, ansamitocin p3, maytansinoid, auristatin, caleachimicin, methotrexate, b-
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Cys Cys Lys Ala Asp Asp Lys Glu Thr Cys Phe Ala Glu Glu Gly Lys 565570575 Lys Leu Val Ala Ala
Ser GIn Ala Ala Leu Gly Leu Ala Ala Ala Leu 580585590 <210> 11 <211> 588 <212> PRT <213>

Artificial Sequence <220> <223> synthetic Construct <400> 11 Ala Ala Ser Asp Ala His Lys Ser Glu
Val Ala HisArguPhe Lgsiisp dbdbodisdieu Bl Glrasnd@heibyistila tabophitireuttiaiePhe Ala

GIn 202530 Tyr Leu Gin Gjn Cys Pro Phe Glu Asp His Val Lys Leu Val Asn Glu 354 Page 19
06727 028003 8T25°E % ﬂlﬁ‘}?ﬁcé‘rueﬁ%"ea%ﬁgﬁ?% ﬁ?rﬁlg’s”{"/gm aaiés%“ %%Se%aﬁggé ug%\sn
505560 Cyg1AspdsyS3aiheudd)s iikizeib Phe-GlyzAspH, y sldabinGyd, ThfNiak 6570 2686 uitaT hr Leu

Arg Glu Thr Tyr Gly Glu Met Ala Asp Cys Cys Ala Lys 859095 GIn Glu Prg Glu Arg Asn Glu Cys Phe
Leu GIn kﬁ%l‘[f\i‘&‘}i%bbm%’%&%%%oef ﬁ?br&eﬂlsxﬁ%gu PYSATY! f%i%/af Egri(gmlf’&}’o 8%“01‘ \Sp’

_ u val Asp val Met
Cys Thr 115320425 ilaRhe Hisidsprasndkmiiodty, Pbpdieur.ygdiysibyr lheatifiyr Gigatinib

ditosylate, erlotinib, neratinib, tanespimycin, busulfan, chlorambucil, hexamethylmelamine,
ifosfamide, melphalan, procarbazine, é-thioguanine, cytosine arabinoside, azathioptine,
capecitabine, cladribine, fludarabine, floxuridine, pemetrexed, pentostatin, raltitrexed,
dexamethasone, prednisone, aldesleukin, cediranib, dasatinib, imatinib, nilotinib, pazopanib,
sorafenib, sunitinib, vandetanib, ixabepilone, nanoparticle paclitaxel, vinblastine, vincristine,
vindesine, vinorelbine, everolimus, sirolimus, temsirolimus, l-asparaginase, octreotide, abarelix,
afimoxifene, anastrozole, bicalutamide, buserelin, cetrorelix, exemestane, flutamide, fulvestrant,
goserelin, leuprolide, megestrol, estradiol, medroxyprogesterone, nandrolone, nilutamide,

toremifene, triptorelin pamoate, enzastaurin, roscovitine, alvocidib, and lonafarnib.

40. The medicament of claim 39, wherein said one or more therapeutic agent is

frastuzumab.

41. The medicament of any one of claims 34 to 40, wherein said mammal is a human.
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