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WD 2009/ 126920PCT/ US2009/ 040259 HUMAN SERUM ALBUM N

LI NKERS AND CONJUGATES THEREOF 5FI ELD OF THE | NVENTI ON
wWOoree9ize9znt i on provi des a hunman serum al bum n KG¢I3B§2009/040259

I i nker and bi ndi ng, diagnostic, and therapeutic

conj ugates thereof In one enbodi nent, the HSA |inker

i ncludes two am no acid substitutions. The invention

further provides nethods for the manufacture and

adm ni stration of diagnostic and therapeutic HSA

I i nker conjugates. 10 BACKGROUND OF THE | NVENTI ON

The serum al bumins belong to a famly of proteins that

|ncludes al pha-fetoprotein and hunan group speC|f|c

gﬁonent al so known as vitam n-D b

EMWEWW&NMQ%%@NQ&F%FEG @tseTﬂEREPF

the circulatory systemand contribute to nany vital

Comr ses. about Soram PR TEINVERER £oconent by

dflye iwedng brd pro'v"id% ahuonemi sBﬁmﬂeﬂbhrhthHSA}f Bhlat ad Whdeg diagnostic, and

NN T TR S SO R

substitQAOGe Mael savbit@arfashet problies ﬁHﬂHBd‘s tbomly mahuradtudian@adninistration of
vari et '

of ¢h a dj verse nol ecul es, such as fatty
dlagnoéﬁ?ﬂ?tx%{ﬂl?eﬁﬂc gg‘ﬁagllke‘éf’@’rué‘i‘ﬁ% cal cium netals such as
copper and zinc, and various pharmaceutical agents.
The al bum n famly of nolecules are generally

20t hought to f BACKEROUND OBTAE INVERMONT these
I i gands across Qrgan-circul atory interfaces,

as

t e seyupelbuming beletieda g failypfayateing gt inpladss raéﬂhﬁ-fetwretem and human
group—@ﬁé@iﬂ@ Bhpafedt, alRY &nd YR WERhid-D thdihdRottANG8e Qécrum albumins are the

circulatory and metabolic functions. Human serum

ajor ghlphlerprateinaSAheiciegataryoyaiem apd ceitblitc ©ENBOtRIDhariplopisal processes.
S 0 .
erum% ih %&%raﬂgr ?xﬁgrésggb%%t §'(§r\°} g?th'e %&l%?do?%gﬁherlnggl?}é dr%fZ\le%%lte The
albumigh bn,mﬁhnlr fedated BloodBhiginanlss e}am o ahlmmhtrrobl imfhs tansport, distribution,
and mé&t%‘ﬁé@ﬁ?@na@ﬁé@obﬂmny%ﬁﬁxg ‘3{1501 r%g%s 13“% Huzné‘l& ?g@f ﬁ%ldd a variety
of cheinimdllyc ditverde mbbmd;—:s KA ak ﬁﬂ:tytahldatarrhmd a}ﬂdS,OsthDlKisi calnnhm metals such as
rans ort a. Wnof dst ar ougl

copel 2R aph G R RRER Nl By RN B, PERNR Algeb e generay
thougha i dell1tamrdhhfeﬂﬁénmyhﬁth%§1€galnﬂ§md$b b%ah-ﬂlr@jleft@ryhlaéﬂfﬁgs such as the

MVARY ENTI ON 30l n rst .aspect
iver, R HRE A L Pl s A DA ns it s B Rte
mnmuﬁﬁyumj@hb&ﬂkﬁhmﬁﬁmg Ilnker havi ng an am no acid
%gqgence seé forth any one of SEQ | D NOS: 6-10 and
lagn e AbuBRANS NS AGHIE2E g%lpéér%ﬁ%%mlemwed of 585 amino
acids iR IAEh S 16601 Bt diQpe®) @El%@éj Ad0in ARyl dTeKH Bémbers of the albumin family,
S|ngle chain Fv nol ecu bi specific single chain Fv
humanyseE @by PiyF 8 ROEant elern hurmn%amx anddfp ksatgql ansvirtually every
humanttfsh&ba%g b&Sily @%M% infiigRed £t%ggq{gﬁ§has El(e%plh)yzto bmd and transport a
nol ecul es, tan emscFv (taFv) f ragnents recepto
wide spestrgm of dietnids gupychew theegieplatary yyste, g@hdslg tbqobag\@h@,q fagimdcids,
t hereof, in which the
ththQh%g%ﬁﬁggMu@ghiMﬁuﬁﬁ&@@%ﬂﬁéd to the amino term nus
of the HSA Ii nke‘SUMMARNeOE 5&%11“6[51!{761% noi et y i's
g(ﬁ gqig%%%% Hl% 11%%[1@ %f%athl% t t%at mcl?ude aﬁlslrrr)%% seru ]llemln (HSA)
linker mmnanbﬁsacah@qudmee mﬁuﬁdn Ianyn@hemg SRQ I@tNOS:pekﬂl afhd it bxy:l second
bi nds ErbB2. In other enbodi ments, the HSA |inker has
the am no acid sequences set forth in SEQ ID NOS: 9 or
10. In a second aspect, the invention features an
agent that includes an HSA |inker that has an 10 am no
aci d sequence set forth in any one SEQ I D NOS: 11- 15
and at |east first and second bi nding noieties, which
can be selected from anti bodi es, single-chain Fv
nol ecul es, bispecific single chain Fv ((scFv')2)
nol ecul es, donaln antlbodles diabodies, triabodi es,
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25sequence set forth in SEQID NGO 1. In another
enbodi nent, the HSA |inker has the am no acid sequence
WO2809/¥26920h in SEQ ID NO 1. In a fourth aspectPCT{{a009/040259

i nvention features an agent that includes an USA

I'i nker having at | east 90% am no aci d sequence

identity to the sequence set forth in SEQID NGO 1 and

at least a first binding noiety. In one enbodi nent,

the agent includes a first polypeptide connector that
bindin PinbidGcstsbRct3d frbmShtilditd] sigpldvehiag Iy iolet e, H%ciﬂcmk@re chain Fv

09/ 126920PCT/ US20 4025
((scbv'3pd a@%c et Qe R e St éggbﬁﬂleaélgﬁ?oweﬁ@g e e £
olecuddy, R dom %Fgabégﬁlgn@r}e@?omeagc icell ﬁﬂ%@@t&@t ngaaai Bptamers,
in_any one of or a fragnme
and bxq}%awa&mact@re f%me@tﬁ gheglimukich stbaﬂ@h@éémg aweftms bpRlsd o the amino
termindsl Jritle IJ?EUQ dhing 2fPihe tdond E‘inﬁhg BRfet} RSohRHNS the Q5rbf))l}f it hhinus of the

aspect of the invention, the agent further includes a
HSA lifkgrg {n ong epibbdipept thgdi r@@nﬁgxgtr@qlety épqglﬁca]}m@ndsaﬁx@3 gitd the second

o f . . . ¢ . _
bmdm@r'%élgér%gc%@ca?g r%%%% Eg)%gf 'h{i ﬁ%e%?%ﬁ%hg%%Aal%&pﬁs% d¥fno acid
sequeneﬂbelr,fpﬂbhtSEQ HeNOS:%ser Idonnect or coval ently binds the

é]il flﬁecf)lq ?]sgecft g[BG invent%n ff?afl%r%sean%sent that fnc[ cés an HSA {n!lker that has an

ect o I nven
amino hdié saggeatnt sdtdsrthhiarany nod SEIRED A0S Habkt and as ka0 fickt bmdlsd:bmiy binding

. .moiety. In an enpbodi nent,, the agent_further j.ncluydes .
motet g Blqpdy BERET BB Geg P A hie e cain
Fv ((sM—))n(ﬂé&ales blloﬂ]diffa dhhiods@ cdinshdts ndamlemoahgmets Fab MagbiBAF(ab’),

I n ot her enbodi nents, the nd connec or

ker.
ol a0 BRI B G RT SR 6 ERBC Oy MEands. apamers,

and bl(ﬂ%Mﬁétct‘i@rffﬂgH}'élﬁts erdon ey hi Mike [)mdln@ ndbidti ftddBed to the amino
odi nent, the second connector covalently binds the

terminusexd Hef 59909 b ingon@iety it Rpnelgrblopfisacartoxk rminpp ol ggquence. n an
embodﬁﬁgﬁp %rg@&trﬁore Bnﬁln%gﬁﬂét]eg W é h43l‘5 6 H;Ck @@@ dr Wo‘?@ c bé"ﬁE @ded in the

noi eti es which are’inci in tandem with
agent; mps;esiddmpnzsl Snding niviithesi cag bereylded (o th@ b&en&sghn@@n@m (eer> e? 3 4 or 5 or

more npiaﬂgénﬁgm{mhg h}s?ér s%%}ldfbwdtlﬁerﬁmbtgc hyde b.%@ fil R first bmdmg
sequerice that joins the three nmore binding noieties
mOletytSDedlffmellf/ binds EibB3sed dmdedmmch tindgpg rmsiiesy ypeaifidaliyobiedsdibB2. In other
|ther
embOd%en?l’ %13%8 lmkerf? Sehcaané”ﬁ | nc:sif é%psg'? Olrérjs'E éﬁg W ﬂ%ger 5.
donarecitaspect, et incamvieh pnmvidys 4 SIS liakdr It}rashasbmramumgacniﬂeedeylce

. to th m no term.nus of the HSA ond . .
navingy 1R ST oS TRELPOR Estiog ot SR SERRAYG  SBEBH e resdue
at posidbrEh 1@ arpbit@hiyic te@idubiet ;ib@lltlbﬁ)X(}B sfaheamius a0 s@fueﬁch @etHiSA in SEQ ID

li nker In one enbodi ment, first nector has t
NO:1. dprPheraRadynedb dFAruBo X SEshek %asoﬁﬁ i ETgasge iRty t e
sequeneém:lﬂ ﬁﬁﬂhQﬁ SEQSIDtN@ 1M AtRE bdbsRa et NeeHSAtlinker Hak the AmPQcid
D NO 5 In either the fourth or fifth aspect of
“WUWW%%“ﬁﬁwéﬁﬁﬁgﬂD}ﬂﬁé first or second binding noiety (or

tihi rf&hr@krasﬁ@f ﬁqebhmjn&gfe%fé by hgén?th@tninaﬁcﬁés lﬁﬁ’ @%SA linker havmg at least
Slngle chain Fv nol ecul e, blS ecific Slngﬂg chain

90% arp@g@pd syengepiengity te thqj:‘@fﬁﬁnﬁe ﬁ:ﬁfqrqbo@§EQdD dypnd at least a first
bindin %lrn %ﬁg dIX bny%@%ent Ftﬁé)agfeflﬁgaﬁ&ys a fir &%ngﬁgp(t]ﬁp Ic&ﬁ%tgp that binds the

em sckv (taFVv) fragnent, rece e.g., cel

- first bisding mostyrte tlegfi ok Jinkdri gand, apt aner, or bi ol ogicall y-

active fragnment thereof. In other enbodlnents t he
agents of the invention include conbinations of t hese
different types of binding noities. In one enbodi nment,
at least the first or second binding noiety is a hunan
or humani zed si ngl e-chain Fv nol ecul e. In
an enbodi rent of any one of the first, second, third,
fourth, or fifth aspects of the 30invention, one or
nmore of the first or second binding noiety (or, if
present, the third or further binding noiety) is or
specifically binds to a protein selected fromthe
group consisting of an |nsuI|n- WO

NSNS ] A PN NN AT NAVT ] LSS 7 Ao s~ | o T Y -
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5factor receptor (PDGFR), platelet-derived growh
factor (PDGF), vascul ar endothelial growth factor

w0 ewepeeeo (VEGFR), vascul ar endot hel i al gr owm hPEETS2909/040259
(VEGF), tunor necrosis factor receptor (TNFR), tunor
necrosis factor al pha (TNF-a), TNF-13, folate receptor
(FOLR), folate, transferrin receptor (TIR)
nesot helin, Fe receptor, c-kit receptor, c-kit, an
integrin (e.g., an a4 integrin or a 13-1 integrin),
Pasdlfthcispast, tlephvangos feawrds ap hgsipthat iﬁclnm @PHOA- linkeSIPR) an amino

acid se@ﬁ%}&g %3 fo &’[ﬁr s to%rsggl@%%%ééﬁ 5%5% a%%é ?or} V%E%llé gfe arx]l_y ]6ne of
these s@@YeﬁcesGﬁiﬁ@t 16308 Birst Gl g (Wagy r ecept or ) CD 106
(vascul ar . cel | hesi on_no| ecul e 1 (VCAM

(&h heduntuer pectgf the mypion ghe h&?l“%ﬁ:‘ﬁ %rn(wA@eAmf‘ yst

I eldbBndcbge.b | SABIA R Y
po ype@ﬁh : og ICSI ﬁ% % ! n | AgQgg% ;(531_?%{?{%‘ lglﬁc!lsafﬁé:ﬁlrst blndmg moiety to the amino

or carbg inggedghe 6&6@@( dn arb?mlpoderemt,-ta@ﬁlisv@anwmcevaleptly binds the

first b1(1§ m%e)yto'lﬂktl@gxk‘ﬁm@rn 1 (IL-1), CTLA-4, MART-1, gpl00,

hrin (Eph) receptor, 15mucosal addressin
de Ielth%&WéQ'iHﬂhorrfﬁtheﬁépﬁCéoflthﬁ{ VRTINS thy ageotaﬁldhﬂommiey atrleast a second

. h
oS 0 55 B Ty o .
AAS, ABE) or phbE) dataeblsqsehﬁ Sielcmdrmmm:nmexeazrtb tl@é{S/\( }?SMA) In other
ant ment s, .t reo
embod it e AR e AP AR R PR e Bt ot arey
termmumfelleyH&@ Ihnkdrf Iipa Bist@atemblobieneht) ifeGe@nd febiiebvor c@hl@ﬁkﬂﬁlﬁnds the
ast |

sccond B e VRO et o B b S B e v o
more b{ielirgy. moiktide Bhidhegeptiaed iFtdBem vaGamd Orist orsERBS blGRRELy; the
I n. anot her enbodi nent, one or

receptor
three OHB]PEGEEB? RO fgen %Whgreleeﬁ@ﬁ DEWAFSHRY SRBicaeahitdeins the three or more

bindin@Pm8RAR to thel st isé@n@binfip hioghy Mdndicnd Amiety) is or
speC|f|cth¥ bi nds to algga fcto rotein (AFP) or an

iR edher dredpurthgr fidthisspachefit Wgnlla@tth@/@eﬂtrla@n@ﬁta friopbpgptide

conneckd? tiéht f:é’uatehﬁff bﬁ@@ﬁfsﬁﬁﬂ@mg Ql%f%t}p&) tﬁpd}ﬁngterrﬁﬁﬁs {)11* tﬁéhsgrlmker and a
second binding noiety (or, 1f present

secondfp@pyppiiide lﬁpmmﬁgthm(’é@]@)ﬂ}ﬂ bsndsatsactqnd lbl’ﬂdbl,g mqiéty It()(ilhﬂa%bboxy terminus
of the ﬁgﬂlhh@%one%?g)b&l%hﬁgg ﬁrglcgme% tl‘!l'le %}9 F{g%& g%%?nce AAS or

dacli zu I zumab, gol |nuna cer I zUna
AAQ apd &@tsaczmda@meablaluaadmﬁmm@am;muﬂm set patitin ;S?u“ma]lﬁ) NO:5.

' [ r..an
g? E%ﬂﬁé[ﬁ???usr@%q sftggonynp C f tl?e inve 10n %ehﬁrs‘b Qor SF%o]nE] ﬁmgg% étéo(lezy (or third
or mor@bintling mompieng ama:n,tlbbd}e smgle-mhain §v ma)ﬂqcoienla shetidic@ingle chain Fv

(v SRR o ST TR P 9B haEG e e

tandeml @beltalg tﬁ@@m&ﬁ Iacdp&ﬂlI(@Qc&dll\éarfacfdrb&bﬁﬁ)g Bind, dplantteay ]élologlcally-
anot her enhodi ment, the 30t herapeuti.c

active ebgtérﬁ:[nt thre%tl Clg}f)glt:roggll@ gaeéllt& e@ﬁné%cef’é]@q @venélpn include combinations of

these di fToRHD SFBO bR Ym BN N ofY b dMchént, 28 Rt $hel MG d#9&ond binding
alkﬁlatlng agents, antibiotics, antlneoplastlc agents,

moicty 43 lpas| o fumanirsfesinglfarhet FYanelpsidt-abol i tes, WO
21@919(4@%%?@2{@%%@@9&9@% Qgcoth thir('i rfoﬁr[m blbﬁftﬂ’ng ects of the
topoi sonerase | “or Il inhibitors, HKornonal agohists or
inventigihoageinere §f the kit o sreehs latldjngmf)@t\)lﬁ(omﬂfmcbegtr dievtdrd or further
i OS] o U8B OB 1505, e MUET BORTALS: i

tunor cell proliferation. Amtineoplastic agents

i ncl ude cycl ophospham de, canpt ot heci n,
honocanpt ot heci n, col chi®&i ne, conbrestatin,
5conbrestatin, rhizoxin, dolistatin, ansamtocin p3,
mayt ansi noi d, auristatin, cal eachimcin, methotrexate,
5-fluorouracil (5-FU), doxorubicin, paclitaxel,

docet axel , cisplatin, carboplatin, tanoxifen

ral oxi fene, letrozole, epirubicin, bevaci zumab,
pertuzunab trastuzunab and thelr derlvatlves I n any

r " £ 2 1

o Y a1 s S o o
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25bonding at least a first binding noiety to the am no
term nus and a second binding noiety to the carboxy
WO eoomilm9%0 of t he am no acid sequence set fort hPCTIUSIIY9/040259

one of SEQ ID NOS:1, 3, or 6-15, or a sequence having

at |l east 90% 95% 97% or 100% sequence identity to a
sequence set forth in any one of SEQ ID NGCS:1, 3, or

6-15. In one enbodinment, the first or second bi nding
noiety is covalently joined to the am no or carboxy

like growthnfaciois] tepeor (MBAR), IGKER, indulindikb groveBoair (EIF), Snesénchymal

.. third.30 addi t i onal bi ndj nnlet fourth
epitefl R e Rl B B KR iAo Yor e B
(HGFIRp, }ﬁpatbcytéSg@@th&h@éH (|H)¢ iH), de{l@ﬁ?dﬁ Brdwah demr Nc&%t (iE@Fﬁ{') lepldermal

0 e am no

bi nd noi et
rowtblsei0F (380 ETAPOTSROM0s b e BisyPr (GF R nbetetst-dered growth
factor Qcéﬁoﬂ (PDKER)Y, pldlcl@nRtiber grgmqgctmprF PR&scQlar gxﬁfoﬁlcﬁﬂ gﬁ'&@th factor

first or second bi ndi ng” noi ety (or, if present
receptgr{VEGTEy, Vﬁiﬁ“{ah@?doﬁlehéila*‘@’*’thé&ceterGE) amamettbgelactor receptor

FaTel C
(TNF@ tggmsn&nﬁisg%f (ge}lc EHTH (ﬁgﬁ rTZI NES ?ﬁl‘é{e (5 ptgk ggiLgv E)ﬁ?!tfp traxysferrm
recept(tfr(ﬁﬁﬁo@gfsotmbn rhisnecep®als- -Mitrragpmtomtc- le@abﬁ%ZlnN@gemUWbmtegrm orap-1

mtegrlhf‘?%@lnlt 5 hi gg?\ﬁe\% -pi] s%gﬂg gcccptor—PES{ﬁ)gé gl}n%)n%tﬁ BQCR%‘[Pr, leukocyte

ace rec
funcn(@mbbghnrﬂe@EA theDf @Btl @Dlﬁe@ij CIm)ZSdCDm et gDIArCDINf CDSS,

d h [ [ .
CD95 a5 reﬁe%?r),héﬁnlaotgkzaresaulgrrcrcg lélléktleéﬁ)rg n}?leﬁ} ﬂg\/gog{ﬁby&})h&yéftwatcd

leukocaue(ahllhaiheﬁnl’omdlemﬂl(AL@mM)p CDITo8 & aefiginag dDIsSTRE- raae@mptosm—

) R U b GORERS, KNt P Sl e

factor 1 (BH-1 ) -ihteK&uket DL f@mt v, NLIAquCE b 0o, M@R? cphhg(:}?ﬁ) receptor,
lin- I|ke grow h factor mesenchyma
mucosﬁﬁﬁ{‘l st Sef! af”i“?éw&“%ql%?ﬁlef] C@Mc‘ép(tﬁéﬁﬂ({ﬂ@bn@mc apfigeal(§BA),

Lewis K MOV 1 28 itASRALQLHh &1 Q¥ Hgﬁ_l)f)b%q\/[)r %@Qtag{lgc(rﬁ%@kiﬁ) prostate

he pat ocyte growt h factor eP dermal gro
specifig bRy AHigt OIS NARERG- 7?e@1tla@r, regresRisthéraelt ém a (IE@)
bod MEEBHE bimore il £
el SRRy TS PSR 20L L KESELER HETR o v
bmdln@mgtegp ¢t ar gegeificaly ‘gm@s,\ph:ryft]agblgsﬂc(lm)a virhgcugeane homolog (ErbB)
recepto@ '@%g i ]EK%P g%ce Eng% 1%9 %r l%r@&%ﬁc;cg}gt{nﬁ %(r%r%e?)é rrc/cael%t%H Al another
embodflmnt,@ne orgp@pobthe (nguERgecondmmtmglmoxege(bs iff Iaeieﬁlt tha It}phla)r further

. T Iat R
binding hONcE Pl o Sk Ml g e PR PR e n Pidipiogp biotogieatly-
active ﬁ:agmdnt theception furthekérhbodanerit tine @t inBre(cF 11§ firstaM s@dnd binding moiety
ot %8@1 A A e U
muxmiay aildmtt(m]atae B aEAIb, ddcBEKOOY &Rl Auiab ! doBifmudab | (Qﬁ{)‘hzllmab
-1 ch4, CDl11, CD 18, CD20, CD25, CD27, CD52,

trast“Z‘%ﬁ% , CIEYSEISPL pesiigumaty selpdpapngpyumunmsby giganakinra,

(v &S Cdhle %fth@ﬂr:it REMasihen, HBHEerTieh dspb/CovEg mv%ﬁ 6[he agent is

(activated Ieukocyte cel | adhesi on nDIecuIe M),
conJO‘"?éEﬂjl ‘i‘?@loﬁtﬁaé theragawtis)agentpdathy e enladipent, 1h€ dldgnostlc agent is a
detectaBR QDR Sichab B UGB IORRLedt TRALIY methi G581

CXCRS, CC§5 CXéLlZ (stro%a1 5%1 %rlved %g@?g?e ment, the
therapcptgpgeny iy a cytAtosiclagerki qytoptafi¢,lor 11yxmur®rrmﬂuhatormg%m 1Cytgtpmc @gents
include] Q'ff{?]:?t& g RIE é@ﬂ?ﬁéﬁgb) {ﬁkﬁ%% ¢, erﬁ'}dj gl?t? Q!ﬁhotg 1\5662?%1%}1‘(5 an%e metabolites,

antigen (CEA), Lewis', M1, eplthellal ceII adhesi on

nol ecul e (EpCAM , cancer antigen 125 (CA 125),

prostate specific nmenbrane antigen (PSMA), TAG 72

25antigen, and fragnments thereof. In a further

enbodi nent, one or nore of the first or second binding

nmoi ety (or, if present, the third or further binding

noiety) is or specifically binds to erythroblastic

| eukem a viral oncogene honol og (ErbB) receptor (e.g.,

ErbBl receptor ErbBZ receptor ErbBS receptor and

oy Y T o o o o Y

e
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10binding to and killing a tunor cell or inhibiting
tunor cell proliferation. Antineoplastic agents
wo pwbazie2cycl ophospham de, canpt ot heci n, PCT/US2009/040259

honocanpt ot heci n, col chicine, conbrestatin,

conbrestatin, rhizoxin, dolistatin, ansamtocin p3,

mayt ansi noi d, auristatin, caleachimcin, nethotrexate,

5-fluorouracil (5-FU), doxorubicin, paclitaxel,

docet axel , cisplatin, carboplatin, tanoxifen
tubulin mhibitbfsgoggisdnekasoz ot ¢ inhﬁﬁﬁofsubcbrﬁioﬂal aReN A biZ i@ bnists,
. ertuF ma trastuzu and ir 15derivatives. In a
mmu B AT £ 00T A At P0OBEAE REt et doent capable of
blndm@ hﬁiﬂd&@lﬁﬂg h Gldr YelBGGRIAbiIARE RInfoREEl ROLifeRXi6h PARIMeop!®tic agents

In a eighth aspect, the invention

includg eéfr%tqe%’h%tnhietq%eewlteﬁlnrﬂmq‘f@matﬁthmsﬁo&@eﬁte, goymbrestatin,
combr&t ihiZskinNGoIRAEN, %sdm{o%mjﬂf haa8sAOROsGH AN ARadGhLin,

residues in the amno acid se %uences set forth in any
metholsgyaten$-flgpmouragit Nk dodrubiein, p@c 1taxohidopetaxek gisplatin, mréoplatm
tamoxlefé'ﬂ Pa%)@ﬁhcg 1&&9@9 ?w%lmg %%Jﬁ H‘;&hﬁhﬁﬁb' &thHf?lEt% .and their

I ows donjugation o I agnostic or t era

dﬂ“®ﬁg@nt In one enbodi nent, the substltute am no aC|d is

O Sh eI B RS e ERIRS BPAR b e s
admixgrheith z pharmadifi¢apbecoptable sarkies exaipient, (m\dah@mt Inl@Bembodiment, the

t he s am no ac and the dia
st SR s Rl e BB LB sk P, he agen
exhibits un frage> lexiplis gtbarmMhao 8 6ursl reS|dues is threonine at
osi tion 496h serl ne at 05|t%§r threoni ne at
Baibbip, i RYGR Rt o3msgbed ior fpting a moRyEb g adisease or
disord @@ ialinistéthg ahNHROITIHMEHSA 2RASY dek@Ibed thc HRE BRNMsP&sAlin one
position 236, serine at position 270, serine at
embodHB“sﬁt ihcotisepsesor diserdenis astocigisd mtithsalldsiengling theugh a cell surface
receptd?O$i 0@ §38odirthéHt 8ROINBR Al is RASb. O a4 Bher %P]B@(ﬁﬂklﬂ h@ti sease or
position 506, or threoni ne at P03|t|on 508. In a ni h
disordegdyeprplifepatize Praptrimmype fisepse r kyalifrapiue ﬁwsersonclmﬁakmqh@om clear cell
sarconﬂ%a@gm«ecméalﬁylb§fati<§el1”:érﬁgr breast c%gr Q810404 ero(tvahm?cancel
residues in the amno aci d sequencés sef fofth
endomgfjial c‘@flcegg@strlgcam pancreatdc ca@%nﬁnzﬁc&@ewtohta‘@rcancer sahvary gland
r th n
cancer R v L, Qo Y s Py s v
multiplggeatosis, WIEBBO@WQS%QIZ&FE@TS/ hﬁﬂ%%ﬁféﬁ@@ﬁﬁus erythematdbsus,and

e B AZP5 e L1 DNET 9 L3]G aall N pon i one o
momtmsﬂmmagmﬁﬂ&sﬂ&ﬁﬁ@ﬁan@koﬂbﬁ&@@mne residues in the anino
uences set forth in an e of .SEQ | D
" a 5%“@ 250 ARG ORI HIGS A81C efhod feranaitea P&%“p%‘i“‘&@f‘%?ét by
bonding ar le€a fidst binbing @vidieto thOSHhRB Yermei® ¥hdWseor@ll B{&ﬁ@rﬁq&%inB the
t he, HSA agent. 5In an el eventh aspect,

site fro
carbox [FGiALT BF ARG AEE S%ﬂ#‘e’éfﬁéﬁttfotthé{ta“ﬁé’§e at SHG BN Cson or 615, ora

sequenSERIVEIRGE chd @0% 05‘% t937%3 B 1 (ﬂfo A 533]@6&@"1&%%1@% g s&]ﬁgdé@ @&?&h in any
forth in QID NOS: 1 In one énbodi nent,

set

one of JHAAP Nax L.k of %é%t Inge@'/oeeéedjeﬁ@tethr: desher yegonddinglieg lmletyhe

covaletﬁm |jBiRe PG the ARIAYSNERR XS ’rmbdS biad H%}?’%Q«Jr Dy rjeﬁn'bot%glents a third
I n"anot her enbodi nent,; the agent has one o the am

or addla@nadjblgélqa Eviss (esata oty i fthrsbSEQe v UNEightheniat, ontcmlabmdmg

i t ned to

m01ety H g%géélétl?imlg?i i e?%rg té{‘t{ﬁltlgegﬁlrs]teol{ tsgco%g B‘lngfn 01et\é togthee eh ino or
|nclude det ect abl e | abel s, such as a radloactlve
bi ol um nescent, fluorescent, or heavy netal |abels, or
epi tope tags. Fluorescens nol ecul es that can serve as
detectabl e | abel s include green fluorescent protein
(GFP), enhanced GFP (eGFP), yellow fluorescent protein
(YFP), cyan fluorescent protein (CFP), red fluorescent
protein (RFP), and dsRed. In one enbodi nent, the
bi ol um nescent nol ecule is luciferase. In another
enbodinent the epltope ‘tag |s c-nyc, 15henagg|utinin,

.
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20pr opi ece pol ypepti de, apoptin, apoptin-associ ated

protein 1 (AAP-1), endostatin, angiostatin, and
whembozghioewl | y-active fragnents thereof An ageneCDiS1008040259

i nvention can be conbined with one or nore therapeutic

agents such as cycl ophospham de, canpt ot heci n,

honocanpt ot heci n, col chicine, conbrestatin,

conbrestatin, rhizoxin, dolistatin, ansamtocin p3,

mayt ansi noi d, auristatin, cal eachimcin, methotrexate,

carbox@-térhtmfs o0thacidA l(ixﬁceEU}l,an@lﬁé@Q:hﬂJbﬂlﬁieﬂt oRA6r nhdr@¥Bthe first or second
. docet axel,,. cis ' 250arbop|at|n t.anoxi f en,

L.
G S b T oV b, s

molemﬂ@ Higpgein@lnglt Est B ({5E01),) 3l @RS Hd’rﬁ‘élh Y@ bol N @fB0dy, triabody,
an enbodl ment of any aspect of the Invention, the

hormopq Fab fragmené,é:&%b nml%]ent@nciﬁm oty étgF‘()afﬁigmemtf repqp@géqqg ., cell surface

receptd) ¢1g91{d Eﬁoz[p@an%fr fnha%oﬂalall &b Qmdn rtlglﬁalrst(f? }1@ gm c%t gor if
specifically bind the same target nolecu n anoth

preseng ﬂ@d@r%@rﬁpﬂé& badinsasqier) is e humpreor hmvamzecbm gl¢-blerirf Fy sblecule. In

yet an('ﬁllﬂ%‘ii eﬁl% gn@t?rﬁ d?g'lol?(?o u : ?{1{6 &3 SB&)%Q %ind npmet‘q for if present,%e third or

nor e 0
furthersm@bmg‘ mclatIYD ys o Bpredifidalfyf Endsrio iltsa]lllghlte ngﬁcfadt@sl reteptor (IGI1R),

orand el D5 A SRS hs B BB s

also krbwndlls hepatoi/te tgregh (@t ;recb}ftOtm}EHN)I hegityRrgrdWah @ac&fr HG®),

r. further n ifically bin
epiteryff B e st e oped B0 iFEmifatehal Gator o B bresain. orobia
growthl fBctar fevtor (NGESPlatelet-HEe/cl BMAAK R RN (®DGER), platelet-derived

tide |i ker that has ami no acid resi dues 25-44

prowt s B el ol er s s qureneE e Mo regulamendothelial
growthsgﬁa)ﬂ OBYP), tdmor RcRHB f&m&gbtﬁpﬁq\lﬂi} nﬁmgpl e)éﬂ)@ﬁtfécg& a fpha (TNF-o),

er has am no acid residues 0 and 450-
TNE- Bt ﬁ?@tf‘afﬁi?%@rélé%% Eduierieasiesn recpioh (TR, S@@th@nm @cepltcm c-kit
receptoggﬁll’lhh r%fé én? u@gé %Eml 4 fnha% dpgl %ng%tjegrﬁn)t%g&%?hn,nhs g 5 Gne l-phosphate
receptos-d (8 BR)ehwdtrorfapr iebeptan, ISEQetDNQLoN ankigeral {ILFA-MRCDA4, CD11, CDIS,

' h I ' ' has
o0, SERRTE A opsn EORR BEELLYE CiEls dapwa): Eﬁa?@vgmnegl
adhesi(meil)olécmiet h(\?(hAIgEQOD)6NQct1ﬁated lul&id@l*egal a@ﬁ%&dinﬁ%&lzle (AE@AM))
ept. e as am.no aci d.residues an
017838 BB Bl A oo Gungives Webd (VA ¥ i Gt o
CXCRN@IR5, CXCLI2 (dtﬂmiah&alltd’&xlvéd fac@s PESTF-0), ihdBekiVeNLi19NCTLA-4,
r includes at |east a first

t he I [ l.in
MARTRHE, ﬁaf(ﬁ? m& yEPIIR ( %ﬁé reseAi T el adfiesipesihadhssiandeolecule 1
(MAddAMklg rcafdﬂfb'eﬂl@@%m@tanﬂlﬁﬂSéCEﬁ) fletvd, M@ldp%ﬁt{ﬂeﬂ% ERAMRESHR Mmolecule
that binds the first binding noiet he am no or
(EpCANMYr 438565 2RtiseRil AU D2 5) ReEosin spp e ma@brammgen (B$MA), TAG-72
antigen1 RRNPIHR s %@é&@' Mrthérlgﬁlbgalhl% t 9193' (}”ﬂﬁ)% biqge ﬁl%ﬂ&esgéo%ﬁ binding

covalently binds the first bin
moiety &ﬂ 1} @gngqt,dbe third e furthenpingdin g,mnpllq@/b 1sem‘gmmﬁ¢elm bindste erythroblastic
I S |
kAP E b DRETG TGRS 8, SEGNG DL DB PRLELN, o
receptog @o® HtbBdokgepep). ildenatiomembodimettharte dyinmisoftthefiseesaend binding

moiety gdr ﬁ‘l gggneél?f?fée t‘i”l%{'ﬁ 89 %Jétén 3 an O(Jl%/%mg 8 yglrs Qlﬁ:sﬂeggfc?lwgbr}g(g%g ﬁ%ha-fetoprotein
(AFP) doian dmtergﬁertm ioet Biotogicalhgaaive Iﬁl@glﬁénmmm}(m 4 RrtharRb®odifnehf)Bne or

nker. furth odi nent,, .t he . .

more of B HREBCRTa Wi a0y e MprBFdGe U1a o5 Bebrch b bl s

noi ety to the pol ypeptide linker. In other

enbodi nents, the pol ypeptide |linker includes a third,

fourth, fifth, sixth, sewenth, eighth, ninth, or tenth

bi nding noiety. In other enbodi ments, these additiona

bi ndi ng noi eties are present in tandemw th one or

both of the first or second binding noiety. In yet

ot her enbodi nents, a pol ypepti de connector (e.g., AAS,

AAQ or AAAL) separates one or nore of these

25add|t|onal blndlng nnltles fron1each other the

e .
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WD 2009/ 126920PCT/ US2009/ 040259 sequence AAS or AAQ
and the second connector has the am no acid sequence
w@eddfinedh in SEQ ID NO 5. In the twel fth aspercT/U820041¢40259

i nvention, one or nore of the first or second binding

noiety (or, if present, the third or further binding

noi ety) is an anti body, single-chain Fv nol ecul e,

bi specific single chain Fv ((scFv')2) nol ecul e, domain

anti body, diabody, triabody, hornone, Fab fragnent,
natalizﬁmalb; il)fﬁxmlba{dulnﬁumhlﬁmﬁlﬁm&ﬁ ENem{udzamy), bfaﬁeﬁ&ﬂﬁﬁ&,,dacllzumab

iR S S5 S SRR b bt e,

pamtumﬁmal@ @b@ﬁﬂkﬁiﬁmtln afdBer@inbB@HRNQhetabéht i Joﬁjbm@ﬂ tcﬁe?& %}QSUC or
(or, if present, the third

|

therapg LR ToTEeppoees WeRRABHC pastiin Acidhinigbe: ohbrma
radioadtie B 168G HcSoentl ﬁh(ﬁesk@xﬁ e fbda, %?%E g BBV &N fiknt, the

one or more of the first or sécond nol ety F
therapgufic BEeat isfCytolqrec agenty @M@ﬁtaﬂ{cu@ftlmmunbmmlaﬁgy rpénbt Wtotoswcagents

u t e
incl deaflgﬁ%tfdgo‘-‘a%ér}li tdl}:}ﬂrllﬁg RS %Hﬁt?o:égaut]ﬁgeéggf einﬁglr()ﬁ%fa{:[]l(/? g‘%bg ani1metabolltes,
tubuhnpg@éﬁrgﬁogol&@m@m);e I ar@EIQRhlbutngu}hqrmomal Iag)ngqtm)tahtag(amimr
C 18l 1tion fact

1mmunr(a}en§%)l?t8ge?m rﬂ%ﬁﬁ?é;lo nO\r/\S/h%gS é}loa Z&V%%%?Ptg caraBW%:nt capable of

binding tcind kil iregaetotor ce(l]l-d(ﬂ-ﬁfh)lbltmgmapat‘ aatlyirelifgraomt. NA dtebgdstic agents
f act or thec ep

inclua Moo B G e BLE b hor e ohET e uRT e sobPeb st
combrcgramM thizbeie] dulistarg @pdadiitoilr G5 Rhaytgkabrll /irdak |c\i@§’ch§l‘ﬁi@iﬁt h

actor .rec atel et-derived growt

meth"tfeéé%i f 8&% %\}‘( @Dg@%”béﬁwﬁ%ﬁ% dogsia5k FOMBEY Girboptain
tamox1fdﬁ91&llﬁ<ﬁ]§ne( MEGEIR), epividssdnlbavacenshab Rt Aimagl ©hBuh AL WA their

ﬁ' %g ftunnr necrosis factor receptor (TNFR), tunor
derivatiygt 19 furties epBpdimpifnide paaaElsaymixplitha phirglageusical csprptble
carrier,(k&b i, of @ludke, transferrin receptor (TfR),

mesot helin, Fc receptor, c-kit receptor, c-kit, an

ilhe eighihRspegy gegnventien atuies pawitiod formakife3mHS fagegt byndubstituting
one or Bo&esluff%e'-& osel Qﬁlﬂg)%fdr}@sdl PlhasP Qr?fng abifl %&ﬁ%ﬁ’é’es dot g‘o% R )al’ly one of

al ur onat e receptor, ocyt e tunction antig

SEQ Iq ﬁ@,& 1153 ando4l5 \@[bg_e]_sub@[b_n_@ amiR2Eid Gpite oﬁmmca]@ﬁﬁﬁcatlon that

allows &B&%mm o:%}?@%c ?@%ﬁap&tﬁ?\s?é%{ﬁm?rp (t)r%%img)g nenlt6 th(e\;?%gayute amino

acid is ¢xsigksepd thesutfhceadbesd aminmatid cesidres aékb@ewya)or thelohihg. (erﬁﬁ)ther

embodlk'r]_F%A'f]%)cy %*F Ng %%reels ed?%%%%%g?gl o dlélrg%%%dﬂj}g!le amino acid

and the(dstgnaontimlor thetapeudie ragmdmf aftttber ehbb&%mﬂ.)h):,suﬂfdfl:b%kﬂ)(%&ﬂ(blﬁml acid

CTLA-.4 RT-1, 100, CGE- 1, ephrln E
residuet It A s an Yt R O s ity S RO ot oy e
position MACAMirk)at pesaticni 830 @pddh e Al SosATdh i1 98 Rhb&HA at pbENINSI36, serine at
epi thel i cel | adhesion nol ecul e (EpCAM ,
positon S, Sing g n 255 S0k 4Dy Db HRGH BT 138, hreonine a
positioNETE) thadd@indat p3RTdn (BEMNhreolMe-al Bosititni 98N, and fragnents
thereof In a further enbodi nen the first or second
Bl teinthgispash dheyinyeation featyess i micehaid| fgr matngvns$d agent by substituting
one or REBLATHRBEARI |
B A KBt R BB B R P AL TR o
and 6-1p gilben @pparaging. LFiBBAT fheeracothyreby mcemottieg a gptyoplatierdite within
meHS@QSmPr more of the WO 2009/ 126920PCT/ US2009/ 040259
fiTst or second binding noiety (or, if present, the
third or further binding noiety) is or specifically
bi nds to al pha-fetoprotein (AFP) or an interferon, or
a biologically-active fragnment thereof. In a further
enbodi nent, one or nore of the first or second binding
noiety (or, if present, the third or further binding
noi ety) is natalizumab, infliximb, adalinmb,
rituxi mab, al entuzumab, 5bevaci zumab, dacli zumab
efal i zumab, gol i numab, certolizumab, trastuzumab,
abat acept, etanercept, pertuzunab cetUX|nab

1 . 1 f L1 oy
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mayt ansi noi d, auristatin, cal cachimcin, methotrexate,
5-fluorouracil (5-FU), doxorubicin, paclitaxel,
walometzeeed , cisplatin, carboplatin, tanoxifen,PCT/US2009/040259
ral oxi fene, |letrozole, epirubicin, bevacizumab
pertuzumab, trastuzumab, and their derivatives. In one
enbodi nent, the pol ypeptide |inker is adm xed with a
pharmaceutically acceptable carrier, excipient, or
di luent. In another enbodi nent, 20the pol ypeptide
| ]nmktarth esphd:tbﬂhb mvammrfeanhrvsna inathbd fdr hﬁikmfg ab ersweRBniby substituting
one o 1QUL S % %Pfurther enho $
SBHFS B BF Pndrop R s Eio® SidSs 10 Sargri g Repences st forth i

any or@roé SEQFIDtN‘@SIl 8, BRLE-35 with any arfinb Atit b@eNthAn ApRaALke QbrideN6y
an agent of any of the prior

onfeanﬂ S
threon tE fnomga.gﬁvewﬂaﬂaﬁ sitotiem thirfouyrestirel ve) , in

V\ﬂﬂlaﬁ Rich it $peetpad M}F)@rﬂtolnqt@aldrbﬁiﬁeigeﬁ% BRCR least %%E)Jeetfeﬁge identity
anot her pol ypeptide |ink ergiﬁgﬁence For exa

to onetoﬁl;_he ﬁmﬂ&pﬁéﬁl{sle@@nqsqs ﬁf@efprt}s@qﬁfé}] illoc Spdn gne embodlment the agent
has at %@ﬂ@m&ﬁﬁﬂee 188@?{%%9 oPfb H@h@l a@fdr&: H&:ls XQ?@%‘ H%EQ D IéOS 16-

sequence, such oVl ne, r| ne
25. In@apiherembediment Ithwmn’ti héﬁB@A)of ﬁmlaypmmcnmqlmquenfcfeﬂh lnnSEQ D

NOS: %tﬁe & [ﬂgfﬁg} %F%%BB%‘P e %J’l‘[ylp 8(51%6196% 1P zel%kagﬁostc’lg gr '[%Qr%ﬁ%litlc agent.

et ween O acl
Diagn@@¢ a@dts xmudesiateciﬁb)],e la'b@],s 80h anOx;adﬂ)ﬁ)@lye,ZﬁkﬂumBﬁﬁb,ent4ﬂﬁbrescent or

heavy g}%%’l lageq é)rr erg&{pg? lg(gre%cgnw(%]]ﬁ(iuﬁes?]?ﬁt ganrsgnga as Hffqﬁct%)é%éﬁ)els include
green ﬂmb@dermaman (G}ma emhhry:p@ BEP deGIHNjetibwIRateSIREEprbRl (WHRR cyan

o AL 3% O SRS e o b el

biolumautdcanaimbRe)le 1sQﬁc1féﬁi§@| Nahb@&SentHod MBnt) heapitélse- tag Mmyc,
20Q9/ 126920PCT/ US2009/ 040259 I n anot her
hemagghhBig; et stiding dagdng fEThyhephqditaent. thiddprapaiis agrmg isiagyiotoxic

polypebﬁw Aeesk @%cﬁf@m@lcpaﬁﬁﬁtz @Q’Ooérﬁl‘)z@/rﬂé@l ¥E Rbhéten b DS Factor- -alpha
tide sequence, marmmal i an AFP pol ypepti de

(TNEF- @eaﬁ‘grﬁg Eas, E%Fclrga%é Fas- h%ﬁﬁ‘aﬁed drath domantlibg Unrd B conversimaieneyme

(FLICEY TRRO!LMPERL | PR EARINPOSE, BNBRNBATBLHINE rﬁIgKt U&scﬁgxp apoptosis

I'Tnker sequence of the agenf can correspon
inducifg jirptejng h gnch2 KR hanFPABBL 19/191@fg3n,|adeptssesqmém1@ Kratea. (A1), I1.-1a

propleéle Oﬁ%% %jéd%éjl @rg% rfgg)al’ssotcg el a‘{%ﬁﬁ o g ngfgm ?nge%statm and

blologlsalgﬁmtwsﬁr@gmmnwh@aofa An agent®OtheofiveBi dabbhEdmBi8)d with one or more
. t e her odi nent s

ear RSB Sq 0%5 SRl BT Sl SRR TP sk 65 Egigne

combresgtinj guubestagni rhizod s, dzbﬁstamrr ef@mabtiy pa,tmziymsﬂhoﬂiQaur@ﬁtm or

s PR ST Tk Rl b5 e
carboplaeﬁ,Sthm&Q&n, raﬁ)QlferﬁaQQtroﬂﬂe, BB G0 eV @ 1amSh, @)thlj]@mﬁﬁltﬂi‘étu%mab and
d i or has at 10l east 90% sequence identity
envm‘@ emo Ieast 95% 97% 99% or nore sequence

llﬁi en Eﬂnbdd)m&r@ ofaryaRpdcnGUR mvEaRIoN Rﬁ@ﬁfsﬂﬁldss%&iﬁ@ 'Eﬁ%lr%fmé&fgs
D NO 58 haV|%%bone or nore of these |engt

(and, ifgpresoph ane ofmoage! tho iy eptirther trmwémosﬁyd@eeﬁ%@alﬂvaw%@e%%

AEEUEN AR ahSBH chib¥dihRneor3 k gt
tareet corr esporelldl ng to am no ag}l’% %%Edgmn@égfo SEQﬂrg(?lnd Seco%d

binding maietiid (ANCERERAD ¢eQHOrRMEMTRYNPGIrthgRddiny oty ecificall
t

bind dlﬁ%yﬁt%g&gggﬁéeﬁﬁets g} g’%%gb%%‘bk%ﬁ’%é‘géf %Mta%eg Cﬁ%”ftﬂéxg\]’eﬁlpgn, g}e first
sequence deviation in biologically active hunan AFP
fragnents is found in, e.g., US. Patent No. 5,707,963
(i ncorporated by referenge herein), which discloses a
34-am no acid fragnent of human AFP (SEQ I D NO. 59)
with flexibility at two am no acid residues (am no
acid 9 and 22 of SEQ ID NO 59). O her exanples of AFP
pol ypepti de |inker sequences include, e.g., amno
acids 19-198 of SEQ ID 20 NGO 58 (human AFP Domain 1),
an1no aC|ds 217 408 of SEQ I D NO 58 (hunan AFP Domai n

o o AN SN o N~ 1 A P~
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DEFI NI TI ONS The term "anti body" as used
i nt erchangeably herein, includes whol e anti bodi es or
w0 pevangk@bul i ns and any anti gen- bi ndi ng fr agneeit/us2009/040259

singl e chains thereof. Antibodies, as used 15 herein,
can be manmalian (e.g., human or nouse), humani zed,
chinmeric, reconbinant, synthetically produced, or
naturally isolated. In nost mammal s, i ncl udi ng humans,
anti bodi es have at |east two heavy (H) chains and two

and sebdngihimc(nig) méib@dsiiande Ipreatasey mdtesdflitid Hied BOmABer bEAIGTE moiety)

n consi sts of a heavy chain variable region
speci ](“‘égbg%‘%?hgflf’@ﬂt PRUPRSS Q1 &he sgamy taggry M ! %¥&vy chain constant
r Elgi tQBHh BRRct) ﬂ@\lﬁ’veﬁh@i ﬂ@atﬁﬁ:ﬁ' 8 gﬂgbepﬁﬁg (iR GaNSs Sknfnaokid
ee domai ns hi nge region

reSldU%o?’ée‘l‘Wéléﬁ i3 aﬁf&e appo ’aEéé?ﬂungﬁ@t Tordnin STROHANGE b Toone:
embodu‘ngﬁt th@ B@l%&pﬁ@é’ lifBE Bas raﬁlgdo%ld(lég@t[eg\élj @b %Fd W i8R aflio
t “chai n constant region. [ chain
acid S(’tﬂ@ﬁ”@? aﬁthIﬂ@ng@Q NG Is tls amfthey neﬂlbd@mamnthe @D YPéﬁhlée WAKer has
[ r
ammo%?ﬂ r%/%dél?% gﬂr I?gquanlﬁgﬁo lgg? éf&lrrée Erﬁ{nosa&quﬁ% ?c%%eﬂtfntt‘tﬁm % %01
In a fugb¢rembodinegt, thegmkypgpt(dé;lﬁﬂ)qr hasnetrmns pxed soduw It0h2()0e1gd 80575 of

e ant A8 ERTEL B BRIRESS o N Bl L ETENR S B R
linker haumikdRgid reRBuarsranged 275’-6)81) @ithdwnihe hdidl BugSerdcd set forth in SEQ
DN gg;boxy-terninus in the follow ng order: FR1, CDR1,

O CDR2, FR3, CDR3, FR4. The variable regions of the

hiaahytwaith dspghdf thdiakefios,aRé FalPpepti llﬂﬂtbﬁﬂc desat Radt B@i‘i‘s‘[ binding
teracts wth an anti The const ant %IOHS of the

mmetyaﬁfl Iogeogplépéh% theemlmegtg (#Hglkﬁr 1H%lpqi1e‘é apleast ﬁgr polypeptide connector

that bihdSTHORG! AU Mol 1B AftantihSSULRHORY tehBmbliO6Sthe ff)&l%é{dﬂﬁﬁﬂlﬁh ker. In
various cells of the imune system (e. fec

anotheg ginpedimeiifhe Hest qurmtlmw&wm@n&y b@% s thidirss bingigigericty to the
polypep R8Pl RRE Nh aner%{c?%bMt tHQﬂél Rl liirhéér ﬂﬂElﬁé%%tsecond inding

i nvention include all known ﬁs ant 1 bodi es an
mOIetYotIh €ne pnkadanant, é’@ﬁaﬂlﬂmepltsdevunﬂ(hr laﬂtuileb @dgmhd kelypaptipesdninesor that

i EESSHSN o . R AT RS, By DML S oy

connedbprdypests tifei seccad hirdougymoiety ¢hihpemin canarbbmdyrmlmws "y tlmpmﬂwbpnde
scaf t L ke propent i es

linker. f]?lka)drfgxg}lleeg F%éﬁorpgﬁhﬁg %:%ﬁn&r ceonrele or ces.farl]entlgnéndg L(f)h& ysecqng 81[1&151'% moiety to

the pollypeptid é-biltker. FimlwtiRyr emb&hmeﬁh{lt]ﬂ: pcxﬂypﬁbtﬂ‘xtd:}lmkélﬁﬂdbdﬁ}l thlrd fourth fifth,

sixth, seeen?lb felg?%er?l;lgllap dor{ﬁé?ﬁd?}%&pﬁ%ﬁ yIn| @%e * embyd 191%1? é&ese i na binding
momtﬂ:%pre@lﬂdmlt@ﬁé% withgiMe ot Bh OLthg first bgﬁhgnd HR2ng @Bidty. In yet other
tipbodi es that can be used as

sl gAsec), 1gD, or |gE.
embodipi ﬁﬁ?’%ﬁpgg? g8nectd gt SRS & AAALR SRS PO ofthese
additiophltHindanp iShed firdHk 84ch@khek, ke fildV@REdoAd binﬂﬁ?l% lﬁﬂﬁety,mﬂ Ehe%yo?ypeptlde
not limted to, natalizunab, adal i muma
linker. /i t uxi mab, al ent uzunmab, bevaci zumab, dacl i zunab,
gh el (a8 Qspegmﬂtlﬁ'@-imnoﬁ: 8hd }S%lep%Hﬁ'a%’ llnkéﬁﬁélﬁ'(?egtam olypeptide
abat acept, ‘et anercep pertuzunab, cetuxi mb and
connegiyAhat GomateEEY bllléSPthSt 'élrlﬁmg awielplodye 4nming reminus oabe ppeptide linker
[
ond @ G e b A R S SR ik A BinfEg AR AL ROy
tefmlnmflﬂgﬁaml)(peptgle linkerh B2 pne ehrtwdameni, gleerfiyi qodmeng)r hastbe aroimo efid
an anti body can be perforned by fragnents of a
full-length anti body. Exanpl es of binding fragnents
enconpassed within the term "anti gen-bi nding portion”
of an anti body include but are not limted to: (i) a
Fab fragnment, a nonoval ept fragnent consisting of the
VL, VFI, CL, and CH 15domains; (ii) a F(abl)2
fragnent, a bivalent fragnment conprising two Fab
fragnments linked by a disulfide bridge at the hinge
region; (iii) a Fd fragnment consisting of the WVt t and
CH domains; (iv) a Fv fragnent consisting of the VL
and VH domai ns of a single armof an antibody, (v) a
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gener ated agai nst self epitopes or antigens. Exanples
of autoi mmune di seases include, but are not WO
WQ2D911:26020PCT/ US2009/ 040259 |limted to, al opRCI/ES2009/040259

areata, ankyl osing spondylitis, antiphospholipid

syndrone, autoi nmune Addi son's di sease, autoi mmune

henol yti c anem a, autoi mmune hepatitis, Behcet's

di sease, bul |l ous penphi goi d, cardi omyopat hy, celiac

Sprue-dermatitis, chronic fatigue i Mmune dysfunction
sequesethk DoreA A Qlah DBk sechd ostinectbintfak ey atidegy@kd Satdhgn SEQ ID
NOSpolyneuropathy Chur g- Strauss syndrone, 5cicatricia

‘penphi goi d, CREST syndrone, cold agglutinin disease,
Crathatveel ft Spas 8f thel inveRiod, dieri forFIRNMirk@dr s8dok@Finding moiety (or, if

flbronyalgla fibronyositis, Gave's
presengi tﬁ%’%&@ E&F?rwéfr%gea?lﬁfa ) $ypRdpihoey singlsihaist oy olecule, bispecifi
smgletchMﬁ O disdrive), IHMQ&ﬁJ‘M&thg lagtBody, dii A, MifboBY hﬂpﬁ?)reyF b fragment,
rosis, i hi'c t hrombocy! openi’a purp 3
F(ab’) @Aleﬁbéwr@ﬁ@t5ﬁ€ v (135v8 (R gmenteprenide free. dic betass recppivmridard, aptamer,
or bioREfch d)’ AdiSe frb%&éﬁ?ﬂ‘le%@qﬂ% e Ellrif))&ﬁinerh/eaﬂe Sk fot oqutﬁeetﬁ@t o second
m'xed connective tissue di sease e sclero
binding masip firgidigresant dfzerthisd Orp“erthfrr@urtdug rarietp i laa hpmhy alf}tlmfamized?,smg]c-
chain PPHQRAy e POl ychondritis, polygl andul ar syndrones,
po ynyaﬁgia rheumati ca, polynyositis and
dlertheamrfymspetct si;thqz)miveramy, cm@a)rrma@l afivhdl firsteirs&on@bind@g ynoiety (or, if

preseng thet tglrr grc fglrthe 3 rig rﬁ Sgt& oF g}ie{: ?%B’%ll}(ﬁ é%g,g{eogq%%r}?elected from the
group asrishyting ofn 11$Sahlﬁ‘rdlkcdg$wﬁ). faSth BIQERSITEGE 1R) IPFER,, Hsulin-like growth

rome, . Sti nro systemc lu
fator BT ERRICGEDY <p B! o Helor b b st Bpovaps hepatoeyt
growttafat®f tebép%rgH@TFR))lﬁéiﬁiobyt@ BEoRVth fac®r (Hﬂ}%eé;ﬁ@én\ﬁ@l &OWintthSor receptor
reti nochoroi dopat hy uveitis

(EGF lﬁnﬂ"%&?‘@cﬁrﬂvtﬂ\f@“ﬁ K@?P) 4)%@%1{]1% fiprgblas ,gquth @@tor WEgEA(FGER),

platel eg-ﬂ@ﬂléh QR Blcfor re@&goﬂﬁ?’@@ﬁ@ rﬂlﬁel&[cﬁ}’i\/ecd growth factEYPDGF), vascular
blndlng noi ety" i's neant any nol ecul e at

endothg R TG A1910 resEPIERS ED TRt i g cofsthepizrovibtger(VEGE), umor
necrosls! mece for [BGEO! @fnor ﬁéc%'isr}gctmlﬁlta (PRF! azcllﬁ‘![ds Bl r&etor

not limted to anti bodi es (e.g., nonocl
(FOLRgofolaed, grarsiferrin eecenidyi (R8I megnthedini Ecadcepmn d-lghiepaptaroc-kit, an integrin

o FEATREEIGP g EOLLRREN LB AR oo o i,

hyalurerratd loesglosdeukei b Guices antigeri-bddiles), COEFUD 1 ECD18, CD20, CD25,
I,badi rahd donai | bodi e :

CD27,?:];I§:§62M8§:78% ﬁggﬁgg% %serregep n’ﬁgf)&?ﬁgv S e}rgglLildé]gsmn molecule 1

(VCAM&){D&\} 6@ (el 1bakodyte gelbaﬂhbsr]@f molecule (ALBS/AM)) CD178 (Fas ligand),

LA AT SRR W AN E

CXCLpecstrbﬂela:ﬁl1{meﬂ1%ﬂe‘wtdnd1e(sma1r))j iMEURINNSIL-EX €MLA-& MART-1, gp100,
h@&Géﬂ; h ézgiﬁchen1cal ctivity on jtself or 250t her
|SBRUT EPNESFePEE afifos? asdreWIbqugﬂlaféiopyloéwlevle(MAdCAM D,
carcind¥RIboMIcantiB (DAY, QfeﬁmsYeWG-l QPANIRL def a@ﬁ‘ésio\’l'n‘iéfecule (EpCAM),
protein binding activit anti bo

caneer P?ﬂ?éP aet {ohly), p&staéf‘y%pe%lgsdnemge@? mttgr:e@’ 4), TAG-72 antigen, and
fragmeniRitRr Q@1 f-}ﬁi fukth@&hib¥§iment, the first b ?ecBch[ thlﬁé‘fn%w i§ qr specifically
anti body" refers to an i nmunogl obulin or-anti’b 8
binds toarygohjastiy tykenip aghlomsogter haywrolpg Gitbld) kéaptr (tspeElesk re:nptor
t ond spec
BB P A P AR, o B P SRR IR R o or e
by genetic engineering, fromimunogl obulin SOgene
segnments belonging to different species (e.g., froma
nouse and a human). WO P09/ 126920PCT/ US2009/ 040259
By "connector” or "polypeptide connector” is nmeant an
am no acid sequence of 2 to 20 residues in |length that
is covalently attached to one or both of the am no or
carboxy termni of an HSA |linker of the invention, or
is covalently attached to one or nore residues of an
HSA Ilnker of the |nvent|on (e g., a reS|due betmeen

Y
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The term "human anti body," as used herein, is intended
to include antibodies, or fragnents 15t hereof, having

W@ 20004920 r egi ons i n which both the framework BETUSDRY/040259
regions are derived from human germine i munogl obul in
sequences as described, for exanple, by Kabat et al,
(Sequences of proteins of |nmunol ogical Interest,
Fifth Edition, U S. Departnent of Health and Human
Services, N H Publication No. 91-3242 (1991)).

first orfse¢dnb erﬂﬁfgemmd:tﬂl (drhig p&@éﬂt hidirg Onfusth & il ifARSIE@Ns or specifically
|on also is derived from human

0 the. c t ant
binds t@é&)ﬁ? ?%@fP%%EE | ST @%@éﬁé@?gwﬂwmﬁ&ﬁgwt thereof. Ina

fuﬁher&dﬁtﬂo@ﬂ@hﬁﬁn@&%ﬂdr@ 6f 16 irs2 57 REorAYiiKERbIEY]ST, ﬁ‘ﬂes@rﬁ GRAGE or
man_gernl i ne i nmunogl obul i n sequences (é

- g.
fuﬂherrhﬁdén& Tomis] inteistget. i efalisrmeby ELsipab) ddngtuzumab,
bevaciﬂ-ﬂﬁe@Q@aﬁﬁﬁhﬁab‘ E‘falYiuHag SiinR¥hab UIRb 'iz%nﬁytt?aglluQLgneL naﬁ’a!ta\é&)t - etanercept,

However, the term "human antlbo , as use er el
pertuzyypgb, peiwamele danipmumsbuetanannibodi es i n whi ch CDR
not h
Eg GG I‘élztﬁ agyﬁ:gfc (Iyrglge, 1B(S/ u?hﬁ I?l?e ;9)%;%% S ér Vlg C(BléOlned toa fcl{aér(ljostlc a

therapaytit agdnt rwahothr hrmmnibod;lexqmtethe elsag(losne agengis hwmnmlzle thbel, such as a

. 2 f . . T . .
o R TRl SR s B B
cytotomnhgeb’o dytoﬁtata:g oEintmunbabdiletelyuges. aftotdasigenstclude alkylatlng agents,

mal n aV|n var i abl e region
anivcf i HRET A AP GRS R e el gbitor.
topoiscahedidse @ dr Ml firhiigdrd) Héfﬁfd)nhlm@blﬂﬁgbl%tﬂgbﬂst@ rlm@fﬂﬁ’lblh@diﬂat@@ ONA minor
Ienent rity determning regi ast
ero0ve R Ry RISt i A § DR FRP PR d S GRS @ amor cel o
inhibitinBFHNRGLIO PlaliteRatdh. AQBMbRAMacentYRclude cyclophosphamide, camptothecm
2009/ 126920PCT/ US2009/ 040259 As used herein,
homocampfpihgstreOlshiping; @THIGSHENI GoRIbEstER, rhigpxin, dgfistating agpmitocin p3,
maytar@S81AL aJrEﬁEm deRhaRaRh, H@@xo@é{é@y gglupt%h%ﬁg -RU), ﬁi r blC]l’l paclitaxel,
pro-inflammatory cytokine (e. ha, RiE- bet
docetaxg), cisplagiy, carhgplatin, tira@eisn.onlogigeng, letropnie, ¢retu@mro bev:aclommeo
pertuzifab! bishiz b BEERAPlheir LESRAGL! YEbIamfIRRIGRSRS pohg, Eorfle Ik
acti vati ng nol ecul es to pro-i1n
admlxeﬂmlﬂea;}élagnzg:nla[cahg aqwgbtddud:eelser( excipient, @Dﬂﬂ),lenCDﬁ BnotheFledbddiment,

8). he d t
the polgp%?ﬁ ?ﬁ%élﬁex(})l fits é.:rgzna é l?aﬁf I I1e 8# be?\z\szeeefsl 6. houTs a‘é aésre glhgml’ﬁlar

embodimpng chel p@‘oypblb'taie lake eahxblts/:ai i@ ctivb hilf-tivd greatérhieantd diksng  of

r r kipes to their.rec ors or th
B il PR A BB P aetb g 5F e Phirmpsst b he
1nvent10‘1e{dne ﬂhmfgaG@else)gma)lihlé}ghéTHSAq%l}@Spt(cﬁ ligker séc[he&@ﬁ@ieptab@lby
or activity of, signalin

anotherrﬁﬂ?r ot c@ilﬂ?(%espﬁgllﬁ\é%t L o %iq HWEHO yﬁ@tbiﬁlhﬁﬁgﬁquence could bga

mamm&af @hakiman stlg deetie E&?pdpﬂd@ieﬂﬁ%n@& shef WeeR | Abovine, murine, feline,
pr o- |nflannatoré?c ytokine and its 10receptor t he

and cara@c%e@%@bwnmt@ﬁ Py RSP lidkscgieanc s oty erpbasémenss this pelypeptide

linker se(g&nbéhfs bamEt 9 LU0 anSittl £ 8EEn ﬁalngéﬂaé g N, 78] RCL 8¢, é’(’)f 70, 80, 90,
decrease in intracellular signal i ng whi'ch dccu

100, 20004 40p$§%R §04. 80, Hp%cﬁoﬁgoréfﬁo pRBojanih mwlﬁmtlmroyarwynwmeh@fgntlm acids
within ﬁlh;qjaﬁger %‘P@tﬂ&%ogﬁne ﬂhg ?é g@%‘ug@ ilﬁ&r Leﬁﬁencg ncludes a single amino
pro-inflammtory ce signal i ['ecufes™
acid (inglpdie, hus aeitlinailyd e, C]&)%ﬂycmeﬂwm Bgrmbyglﬁt@%ne;%@%neglél%vadme) or
erably by 60% 70% 80% 90% or nore (up
cmnhn%%é%ggg &O 1%’ST may act by reducing the anmount 15o0f
pro-inflammatory cytokine (e.g., TNF-al pha, TNF-beta,
or IL-1) freely available to bind the receptor. For
exanple, an ISI nay be ajisol ubl e pro-inflanmmtory
cytoki ne receptor protein (e.g., a soluble TNF
receptor fusion protein such as etanercept (ENBRELS8)
or lenercept), or a soluble pro-inflamatory cel
surface signaling nolecule (e.g., a soluble CTLA-4
(abatacept)), or an antibody directed agai nst a
pr o- |nflannatory cytoklne or a pro- |nflannatory cel

o ~r~ 7

r . o -
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WO 2009/ 126920PCT/ US2009/ 040259 si gnal i ng nol ecul es
(e.g., DE 096). Exanples of ISIs of this kind include
w0 nivob2doer s of p38 MAP ki nase, e.g., PCT/US2009/040259
5- am no- 2- car bonyl t hi opene derivatives (as descri bed
in WD 04/089929, herein incorporated); ARRY-797; BIRB
796 BS,
(1-5-tert-butyl-2-p-tolyl-2H pyrazol -3-yl)-3-[4-
2( nor phol i n-4-yl - et hoxy) - napht al en- 1-y1] - urea);

Qhilkn @bt @mbEiNIneidd 3 HIAR Al EpepH® 1{rfkUj de§@dee is replaced by an alpha—
SIS 101757 (lsis,.

oo G THARSE LGP SRR SRb e SREsie b i s

such aPHAKlah2inuRIABSERY, or canine AFP polypeptlde sequence. In an embodiment, the AFP
(4-(4-(4- fluorophenyl) (3- phenyl propyl) 5- $4 pyridin
linker w)‘enfwfﬁh%l aged} cap OQIiispsndotetﬂgﬁn’gﬂ Jgigth lgopg AEeolypentle sgmence (a.a.

1-609; %E 3590, 5d)4n -
> N I)n éﬁa@h?lﬁfn%@ﬁﬂ’yﬁ&};p%% d/‘lé sedyence, %cé(m an}mo acids 1-18 of
the Slglgéﬁgﬂﬂ@@g (agy ﬁ?réo (SEZQ'MT?(J @x?%y@ﬂ fcﬂgelxlytls Jheteo{.4ln other embodiments,

o AT RDETA DRIV B LR i, s

least IW?A@ 50Eontigvenamniaq acads, hSE pmfyrabbftaefeﬁﬂ r1 80 varttiguduk @mino acids, and

mos RSP SH08, 8. 40480 P AR 0t GRS LIE S5 g v

least 9% séctusms:odiambtyde Eoanteast Pt A7LQ199%0br MACkeqERclid&@hdtydio a

as f ors of TACE include
coningy PP 405 T8 wh0e3t i Ryecagpmeiiyee lerems. For
examp]]:SarSAJH]f @cﬂﬁpe@h@eﬁlﬁﬂl@t ﬂqudﬁyﬁh@m@ uéﬁb@fﬁ@ﬁtit{ BPCEBRer human AFP
7517 GWB333, Ro 32-7315, TAP
pep“dew%ﬁrrespsn Bihlp PO 0% “TAcp of SRAID M&x4npl es of 1SIs
(LSED@&JA@E@MDIH@HD@MM@WNP@@ froMmtNe sby mﬁ?l:&nteﬂ?é‘ﬁ to 3 amino

protei ns engi neered for di sease- speci f

acids oI OMSERA TP BT o1 N5 (IO 55 QRG] example of spyuence
deviation MR &iPhIIRRERALHMRh A FPSra! g}:ﬁ@% iSO AHEY . U, @alt’atfgn‘?%cf§07 963
or inhibits the biological activity of an integri
(incorpaigfeddhy|refefeacerein), wb@m distloges @r341ammcm<:td forgmeht qfthumeraAiFP (SEQ
ID NO‘]-@%\NH%Q%%bag{%t thvg%?mr'é)Oaé? B8dhes | 681{?1 o 8946 a&fﬁ 0195%@11)91%(4) 59).

or nore relative IO Ogl al activi
Other caysplasefl AffP mdi@epmeelgﬁ(cme@@‘am%ag@me&t }., arBlnG Iac1ass1£t-rfé; HSEQ ID
I e
NO: SSZ(Hr nan 1&5}92)9&:3}1{1 zﬂ:]cﬁ% %gé %fS egfﬁ I§§ h aH%I%IP Domain II),
amino {dNGBI09AOR eBSIEQmD INtQ SB’I_lﬁlﬁﬂaﬂ AFPaRadain élﬂ)ahmmOEMBDl 91408 of SEQ ID

o 5839&%2%%?‘%%% el ko e T Fob R 15D (gt Agk ngmai

T1+111), taaat gemotaady\mxm&fsmﬂmto $nthehn AFR ORigaiend INOIna&RotBé:

embod B M B AT b TR s B et nlues
amino 4BRIseIBYH486 {i.e(, YEANMNINRGY dTss:(pimenentd ng t he bi ndi ng of

é‘rﬁ%Afrsl integrin to VCAM1 is considered an integrin
BEBAINTPIcb?! Prirpeyien fefurestdts fas gishitle pradithg IBRA linkers, HSA

linker aeMis, lok Byt dtRG aBRNRL@ Y i the 8Fd Re@Rl qgl?d“f&ﬁt% ﬁf’t‘ﬁ te%marﬁh twelft
or use \Mth t he present |nvent|0n may i ncl U e

and thigigegthaisppsts of thsdryerbop eldteikife Surthghing Isdsdingsictiensdm aldey a practitioner

(e.g.,a E@S%dnzw of J Y% Ia@)mmﬁ%hec‘ E@hﬂosﬁghseﬁ]ldl geﬂtéch)ln?\lmteg tiRerein. In
l'es of a4 integrin antagonists inclu

an embﬂ@tnem e ksglinclyde mattiple padgls (Bl singleBoogehi-dodepharsaeytical

ool BT P m SRR TR, oy o

i ncorporated by reference herein), oMEPUPA-V (Biogen;
U.S. Patent No. 6,495,525; incorporated by reference
herein), alefacept, CDP-323 (Celltech); firategrast
(SB-68399; WD 2009/ 126920PCT/ US2009/ 040259

G axoSm thKl i ne); TR-9109 (Pfizer); 1SIS-107248
(Antisense Therapeutics); R-1295 (Roche); and TBC- 4746
(Scheri ng-Pl ough). Additional non-limting exanpl es of
a4 integrin antagonists include the small nol ecul es
described in U S. Patent Nos. 5,821, 231; 5, 869 448;

™ NSNS NS N NN N N NN NS NN NA PN AN NS
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2004/ 0132809; 2004/ 0229858; 2006/ 0014966;
2006/ 0030553; 2006/ 0166866; 2006/ 0166961,
WQeM8N2220132; 2007/ 0054909; and 2007/ 0232601 ¥EEHUK2009/040259

herein incorporated by reference); in 10 European

Pat ent Nos. EP 0842943; EP 0842944; EP 0842945; EP

0903353; and EP 0918059; and in PCT Publication Nos.

WO 95/ 15973; WD 96/ 06108; WO 96/ 40781; WO 98/04247; WO

98/ 04913; WD 98/42656; WD 98/53814; WD 98/53817; WO
invent®8 41538 Bit Bides\\Og 9 8BS 2056¢ bing BlFRROR: g \éﬂlﬁ%éﬁ@g&ﬁlboyy}ragments

99/.06431;: WD 99/0643 9/ 06433; WO
(02 G6 ORISEI Y0 B84 FEIo D ST Dlskane v og L on e asents
(e.g., I okiSk IinmiEdb B PR e @gﬁ&ﬁﬁﬁ Instiedis OQ@JV?C@g’]Q&eSSMQ for

99/.25685; WD 99/ 26615; WD 99/ 26921; WO 99/ 26922;
adminigfine s Bhar s S 4 STBRS N5 RS 0TI oG I97IGP6 B ingaDce, & kit of
this 1m%%{1&7 ﬁ&ﬁﬁ roV¥e 99 G38dte prevﬁeg%{(lﬁlr?g%g-éontﬁﬂg MQ:I%% nt of an HSA

ich are incorporated by reference her
linker Sbfdb‘? iveiien, @xaypindisgatiagasticnandir |th¢r@nwtmmt§olsugau@| theteto.
I ri [ bne. L o

Furtheﬁg@g ﬁ%@%sﬂygaﬁgfgscl% ildgfggﬁag %(grg;gﬁg% Is&?%(sj h{gt,rlécg’}f?%%gdmm1strat10n
schedu@e@é@w mgpré|smff¢rmg(fmpm diseade frycondifienr @rg:,a)cano&ddhltonmnmie disease, or
cardloxaag&lgzg gﬁslgés?)st%% ¢ Ylghiée}/r%%%eéugg% ggrgposéhoa Ftﬁc?ngaémag, €. gU ag HSA linker of
the lnvélatoantbr afp pIndat diegmoRich hidé@tthevapeMisage 21004i:922PBHBt0and

2006/ 0211630 (herein incorporated by reference), and

PCT Publication Nos. &ﬁé$&ﬁié WD 01/ 47868; and WO

01/ 70670; all of which rated by reference

g @drih. “aripfdairess BRI @Sn déé%bl?‘ﬂ\exleﬂlt ffbey v@{btl@zgﬁgb(ﬁéssor

i ncl ude the peptides, de and sem -peptid
lmmuneélﬁb'&wlﬁ drd wsaewg%léandmg fragnapnt omrglq:m@m»s dhardod nAnlld@dleV)@S used
h %4 lofad o

e e s VAT oy e e St A heical

pwducgdr/ooz%z%lly Wga8Y/ 0B0GH magmeh WD BRI Bans, Artibadids bivomaleast two
heavy ﬁqg%g@h aen(a vevggi ‘g?tg% gHaﬁg @1 @I%H ?ggltsulﬁp %)osndg hﬁacpl %gélvy cilam consists
of a hepyirhpipaeridre lrdgLon 2@@@@1&@5@&11( «'h;evl-eland i hmy phmmtcﬁldtabMeglon. The
vy IR LGERRIS o GTOTPLERSh R B05LE5, AL 215 T i
betweeWNOu2 @OOCA2 AA2D IHQHTICUSB @&%M&S&hﬂﬂﬁm%ﬁhﬂl@&@ioﬁ Mab¥@siated herein

as V) %ﬁlﬁ%%‘?ﬁl}i@&ﬁﬁt@%&é 7'@};*&%\0 gl%gléc]égggrftf ﬁqggrggqo]%msts of one domain, Cy.

The V}aamﬁagalglsﬁsscaa be fuildsicsubieded Bkt ©ieBions of hypersz)ﬁblhty termed
nteg&gron is nmeant _a nmammalian (e. Q. human)

compleln}?fl’%il:l gﬁmmét}gﬂﬁgons (G&Ra mtegsgﬁrﬁﬁi wi reglofl%ltlhlat are more conserved,

termed mhweﬂct re@lBns (@BR) bEhogj Sa Ms asmlov& Jfﬁlﬁ%’@ﬁks hReHEOERS,
IFN-a (e. I FN-a-1a; see U S. Patent

arrang ST RPN ° SRRy 37AIHD,in e deiyonemerder: A P RRbyFR2,
CDR2,FRBECBREEFRA THeS/

LSO, PSS S0 R LA B
domainglatigerapta itk ap antiges. Ehg ¢qnet1agft)reg1@md>frmmaulzm)es maghetihte the

bmdmé(ﬁ tik 1mn%§%l§bt@ ﬁlqo st Hss%es gﬁﬁ&éﬂ% 1%3“1 1Z % g'%?/mg ?eilﬁl_ogt_hfs immune

| ncor por at y reference inits en
system (&/Chiex(or el lshehdREB(IFE( ¢omponere (Aigs cﬁthd:)elaissical ddm$lenfeat eystem.

g L-ncor par. d by.refere in gt .

Antibodfs oo st v R FGREG B Bpfaie R T Rl e mtgin scattolas
with antlhody Ifke pRagteaies. Noxamplb38c &flbpdyl@4,b9 2 %uddtantbod\3 & hdhanized

and 4, 450, 103; incorporated by reference in their

entirety), IFN-g, and 1FN-t (as described in U S

Patent No. 5,738,845 and U. S. Patent Application

Publ i cati on Nos. 2004024i%565 and 20070243163;

i ncorporated by reference in their entirety).

By "HSA |inker conjugate"” is nmeant a human serum

al bumn (HSA) |inker protein of the invention in

conmbi nation with one or nore binding noieties,

pol ypepti de connectors, diagnostic 15agents or

t herapeuti c agents. The term ™ nDnocIona

Y a o .
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O her physiologically acceptable carriers and their
formul ati ons are known to one skilled in the art and
waele®enzdsed, for exanple, in Rem ngton's Phar meRr€nUsma$/040259
Sci ences, (18th edition), ed. A Gennaro, 1990, Mack
Publ i shi ng Conpany, Easton, PA incorporated herein by
reference. By "proliferative di sease" or "cancer" is
nmeant any condition characterized by abnornal or
S5unregul ated cell growth. Exanples of proliferative
antibodlj' &Eb@asﬁ(t agibudle a chiaterie¥@itplg,or 8 @tdién tdandrdsviguakib@s - like
ar. cell s ar ci ponas

properig Shas oo or fin 15t PREARIReAL. P AB PSS DA e sk
SMIP bﬁaﬁb@&i, nafBooy) aptﬁﬁa@ﬁs%ﬂa doHﬁﬁla anﬂB&th qlhh’ ﬁfftlbohy @Qﬂﬁ‘% é/rﬁl)bf the
phagus, stonmach reas, liver, bil

bi
ﬁﬂo“ﬁﬁ%ﬂ“”?ﬁdﬁ@(?&tgéﬂ H%ﬁ E?ﬁn%Fvg§§k@%%ﬂgﬁﬁ%gu3¥ﬂgkﬁﬁem“
IgAseéfS %@eb{p 1gh! QQQEqueSQM &P el é%(ﬁlﬁ%ﬁ’ﬂl@tlé&r hRENed feRGH in

emal e denital system (including e uterine nec

combipgtiep wgth ag&% inkeDelitbe inyerdion aw@dge@[t ateinohlarhited to, natahzumab
flixi bR REARAR) S ?‘5
s LOIONASE) o518, S80Sl AL ELISIS, Loy
gohmtgﬂzﬂm@@to(lmmjdbumasngumhle abelrtyqepﬁ dtaggdreapt pedduanab,| cegkamd), and
pmmn%ﬂ?mgltU|tary body), skin (including angi oma,
anoma, sarcoma originating from bone or soft
t Tiegere “aatichdKdpoments’ as asccldree)n, rdferaidorand nfmmfretwts of an antlbody

T R
of an aﬂﬁbb’dybblaﬁé ]ﬁﬂﬁ)rmétﬁw frapeieRtsafid flelehgh |aﬁ8i0@§7fHExanﬂcﬁd’s\tﬁ$mdm g

es, henopoi. system | ncl udin
fragm eélf:(ap%aﬁs(e ﬁﬁn m tEF rﬁ,ae]g;tgsﬂ,g ngmg pag}oﬁapf ap antibody include but are not
llmlted &Sn@mmﬂa%mém ﬁ%no@wﬂt fr Econ¥BliRBrthd el ugj UE and CH
In

gkin's 1ynphonma and non- Hod

domaupsy H’BHC%%)Z fggﬁm@g@%y@elgffragmﬁ@ﬁoglgmlgg ks tragments llnked by a
dlsulﬁ%‘%%cl%o‘é{tﬁéhn% AR MM gLl s o

Fv fragomdnit bxmsh)stmg sfeliey sartdoVadonadits d:fedylgEraemalf edlantidsy, €92eIhb including

M 2 T NN

of a Vi b@haih; i’(vﬁ.’)Qi dA&ﬂ\skjjelm téhsidfs of & am,se BNG iR s@INBLviil)Qih 1solated
|nnuno | obul.i.n %enes ﬁeng. human i mmunogl obul i
complediée{léagﬁt QﬁIergmH% 298 NG BP élﬂgpéba SR RAfIpR Pr? tW(Okf)r more isolated CDRs
which 8} op@shaBebd DRedbed s{iltile nk@s FuiRhhore! AMSH A HEHvJ ®mains of the
express the anti body, e.g., froma t r ansf ect oma, C)
Y fragghgPr BRQNGS 1 G Feed dory oRm et BeEHSheYLAR be oaedi Ysineapqobinant
methodby POMYhetit RRIRE Yhal &raBles theRNb BL ma@@asrh@f@h ﬂﬂfclnb:@lgﬁﬁ in which the Vi,
sequences) usi ng phage, yeast, or synthetic scaf ?g
and Vigfiegignsiir 18 femy raynoxaleniteripedes Senaparas single xprin by é&ﬁPV) see e.g., Bird
etal, &&%& 24 R0 WIRY Bth 1R AT aLUNGE, NI §c? Uéﬁéé”%&‘%b‘é%m
l'icing I munog |n géne sequences
(1988)) n“fhm@@tlbw fragmpehras) Otttéonetdtdselg CDN&HB@@U’edmeqyes Byown to those with
skill in tgésj%g Iaéc% fflglﬂja ?Qﬁtp%e séggcnrgg an utlt {3{ 1(1 Hlees];r’%er: Fna}lne‘r%l 5 48 aqtact antibodies.
Antibodp friagochys dan ebg pmducedrbeGQ@Mmanﬂ li)ganehhmqne-s maw emmhﬂmmlr ehemical
Cleavagegrftiriltgr% irg ar 10%%§nt of the invention) to a target
1 ectit & ey %ecreted target molecule, such as a
Bt ‘@kionemuishiseake” iemednos BRERe in30NiSC/DIdRune @fstdnh GRFEhke is
or, to a q |l or tissue ar i g he target nol ecule
generajed against se ’sﬁ‘éﬂ‘tPPeéd’F foftEens ‘%aalep?, ﬁ%ﬂmggms disgasesgpgdegput are not
l'igand) and not to non-target cells or tissues |acking
the target nolecule. It is WO
2009/ 126920PCT/ US2009/ 040259 recogni zed that a certain
degree of non-specific interaction may occur between a
bi ndi ng noi ety and a non-target nol ecul e (present
al one or in conbination with a cell or tissue).
Nevert hel ess, specific binding my be distinguished as
medi ated through specific recognition of the target
nDIecuIe SpeC|f|c blndlng results in a stronger

e
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than 10-13M m or 10-15M Specific binding to a protein
under such conditions requires a binding noiety that
WO g009ateed ed for its specificity for that partPCUUs2009/040259

protein. A variety of assay formats are appropriate

for selecting binding noieties (e.g., antibodies)

capabl e of specifically 15binding to a particul ar

target nol ecul e. For exanple, solid-phase ELISA

i mmunoassays are routinely used to sel ect nonocl ona
limitedambt éllb]ﬁdlaeaSeampaﬂdyfdsmglqundymrmmrpiamphd)h@d wintihong, rdin@ivie

A Lab ator

Ay s Py BB PRl HS T RERS B~ AV diegie.bullous

pemplﬂg(ﬂ(ﬁ%@Iﬂloﬁ{ybpﬁhﬁﬁ:ellamﬂ@aﬁﬁﬂaﬁti% Q:lhl‘ﬂiﬁcsfaﬂglﬁ ig@ndé 8ysaRStion
e ysed to detgrn1ne spec

SR et R SIS AR A AR dlieiSyuss gyndrome,
01catr101§ltﬂé§ﬁaﬁifgbﬂdaCREST defatdntabold aﬁ‘é’l@t‘fhny&%ilisé @r&ﬂﬁes &AL Siscd 1upus,
onmpari ng pol ynucl eoti de of ég de sequence to

essentlal nEee Fréfﬁ%léb@@am@nﬁ@omw@amﬁhrmrosﬂﬁ 190¢ yﬁu@ase&qﬂépen Berré

d
B
thrombgeytapgniopvaeyird (I Bk ilghy e@hr@athyaneﬂm ldependerd dambeteh@ivenile arthritis,
lichen %ﬁé%@ ;ﬁﬁgy g}lv\ég%gl,e g glg%]ag§ grﬁéér/&egogﬁf{ltlwqﬁ?ﬁsﬁee& ?eragen &31 ltlp?_eqsc epocs%
pemphigws Wallgw,, panicams aenis @o]yelmsaq nehse, gohahondsms polyglandular

ant aII entical" to a erence se uence has
syndrorB Al o B o Rhos S AT ER SR iNGE e Do,
agamn&g%buﬁﬁa%la @ﬂ%nry%l%ry 92HpsiQ PSoriaSid IR aydmody s @ﬁ%m&%%R&@f’/@

T T R TR Y

Stiff- I\Ml s§vﬁir01f1@ rsyilerhlla 1§iQelytheMetosds (SDE), Takdyagimetitil, hex Qfl )mterms/ giant
are? and aligned for maximum correspondence

cell artsv%% u ﬁré TYqfofiti, é‘ﬁfﬁ‘f’](ecﬂ‘ bilqehot etiaphAEopaty Bldies g sarcoid uveitis),
vascul B ASHI DI WESEMRE s BraBlHORT0F0 Uhd ente fai€Quence
Gonpar | son al gorithns with defaul t parameters, or by
ridh g mejeve sty nalequly thagseesificsHy pisdseto adarget epitope,
antlger{\m%!t dEeSdptoR) Bind¥R AR e AR BRGH ﬁ&%@r@t%é QLB ics (c.g.,
"surf ace- exposed am no acid resid
monocl@alr pelpdorak epoadinants hppanitedagndahinroic acmld)dree)s pitibody fragments
I I n
o a2 T o B P T SR BB & s, o
Fe, affihollipp e@tqbd@es Sutdomeas ardibedien amcdpeors lipatds t aptagebropinidother
reactive, amno acids (e.g.,
mowmﬁagmym an@?%&ﬁgﬁ¢¥3|te speci fic conjugation of
CB)a@mdsgm:Ed:lyfaml\Ei hmneqmethm a:malgant Snclvatieh lilologladtlln)ﬁlecules such as
ace resi subﬁt i.tut

el R B P B> A0 PO Sre ST PRpGBih st B o el or
other mmreag?bne(an@m ﬁilfllﬁsl,ogﬂﬁll)gdicyﬁeﬂsmbla&dl@llﬁaﬁpésbés§ Je. gOfenzymatlc activity,

rent (e.g., renoval .of serine, threonine
protelrﬂglb gﬁléy &6% iaaﬁ@yqlgpra@tf%pé)o grycfy(tﬁt?)sﬁ aq?{yte‘qeﬁ ay “blologlcally active.”
glfh)éﬁaﬁl)"lcﬁlﬁﬂeﬁﬁ antHlot{ e £ RO $BRuATEI dHAIIAGH £htiIh6S) WIMRS variable
i |nclug_ but are not |limted to, threonine at position
regionydgive &g afistspoicsand ('AsergNSIAH Feeinis Aerivet frasna pacprshsprees.
ChimefiO LR BOHBECA e ROTthEOD tdDxah it OBNYeA&icAh RO ! £ ERmunoglobulin
threonine at 10position 125, tRreonine at position
gene szgpntsdelongiag i diferentispesies 1.9, frs@rmm@sa@nckﬁ)lmmanbn 273,
serine at position 304, serine at position 435,
threonine at position 478, threonine at position 506,
and threonine at position 508 (amno acid nunbering is
relative to e.g., the sequence of the HSA |inker set
forth in SEQID NO 1). Gher surface-exposed residues
can be identified by the skilled artisan using the HSA
crystal structure (Sugio et al., "Crystal structure of
human serum al bum n at 2.5 A 15resolution,” Protein
Eng. 12:439-446 (1999)). A "target nol ecule" or
"target cell"” is nmeant a nolecule (e.g., a protein,
epi tope, antigen, receptor, or ligand) or cell to

L
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BRI EF DESCRI PTI ON OF THE DRAWNGS Figure 1 is an

illustration showi ng the schematic representation of
w@rooesnsiypd ary HSA |inker conjugate. The connecPOr/US2009/040259

bet ween the ami no term nal binding noiety and the I1SA

| i nker has a sequence of al ani ne, al anine and seri ne.

The connector between the HSA |inker and the carboxy

30termi nal binding noiety has a sequence of al anine,

al ani ne, alanine, leucine (SEQID NO5). WO

200 %ol OZORCPH YSHNAO LEAHBRGI is meant an &rhigtl béid Bequdned of 2 to 20

residu%ré? Eeggtﬁ F}?]avtmfggztﬂgnat@raggé[eg &o\éc?a{lrglé)?g%tg |o|f Ellg amn%o otlggp{a)g&géggl of an
HSA 13Rerf @eGnehBe) Sr I%Q@Wlé]ﬁlybﬁﬁ:hbd‘i@l dak bl MOreQEsidues of an HSA linker of
phosphoryl at ed ErbB3 in BT474 breast cancer cells
the mveeﬂlqndwgn@ resilug Befiveqsy the pn QAL FATOQRY e MG rasiine) . rnrefaired
embodﬁﬁeﬂtsj - I'P%%g F%(d%'e%e@to?’ﬁ)ache’é th g HefhRLRAndsr N 8 A3 Bker has the
ure 3C), and F4- HSA- F5B6H2 (Fi gure
amino 39}1 sequence “AAFSI”@Q géQd_ Anctjhap@mgetgrpqﬁ@c@ﬁmhg §arbppey terminus has the
I R AOf A 1P I ed AKT in BT474 breast

amlnoggﬁc%ugﬁ& (\%/#L Q?g%h%é\yd%? hour pre-treatnment with the

BRIy pliretive mBouHS A Bampunt Fifentive tof Ay ‘thpiBpdugeel BEDRctive amount”

means’%gi?%glkﬁ ’ggawh%fr%ﬁ}lg %ﬁ%{% g’(:@n%geAs li E} E)on%e((ij with on%or more binding

moietimmalggostih at thenapduipic IagfmltE woith qzrrwxﬂphm gunagosgt sERIénaem suBiégnt to

o R B, P PRI BNE el ESR

reducuh-@mﬂﬁﬂma]d:ﬂZn (alaisgztdsé@tlﬁ;Bé or diigantiGAtabBiB H2pdcHicHopelathd) of cells in a
and F4- HSA- FSBGHZS ure 5D). Figure 6 is a

tissuc, QFg&B’tPrgFﬁ?WSWQ(elghéf] P#Eat ment of BT474 breast cancer

CHJeHérmV\‘ﬂhhHlalB&Bﬁma-y,\’/@J hsedh&eif Y ﬁﬁ&ld@l todhdl8felanBRHid, or fragments
decrease in the nunber of cells in phase

thereof=pyipgevayiablg regiqns dyveigh B%fwrame@toég%ngrﬁ%% ERRioRg aterigtived from
humanYe8nliRGHRALDABLGH S&]TICAZ?&Q' ai\&s@rﬁ]eh Sfof/\éxtahlpﬂef’gy BMaB%%?» - &equences

substantiall'y bl ocks binding o Fi gur es
of protgins pf lawmamelegiswsnisresin i Ldiéan, B@B@ﬁnartmﬁw pi epltrapBumgpyServices,

NIH PM-Eam(ﬁcp ol r?Mh?El@@fb) ' ﬁurﬁgle;ﬂlﬂ dvl%e %ﬁﬁ)om&fﬁr% acc%lngtant rc ion, the

l'ines. Breast canceéf cell lines BT-474-M3 (Figures
constagineRi @G sy derARASro8 I ingam; ggun s lﬁmuavglolsm)i smlﬁleces The human

antiboﬂ&emﬁ 1%91589%&%5 Qm@ re(gf?@gs ok %ﬁc%ﬁéa“@ }lemaﬁégﬁnh]nc 18@uﬁ(§%1(g>fulin

our en stinu 10 "'m nu
sequenelR(e.g 1 ruE@Pndiofraduced Mhengiwspdtteorsyécaid onaghatiug wafo @by somatic
mutati = zp’z%‘z?’vo ov'e‘e}ge-r t rtmh%qn %é%”ﬁboﬁd’ uslllsreg h%rlem 1S nﬁfo‘ P%n e%yto include
ure i'S ap ograp ern t

antlbodlb‘ﬂam @\fhﬁcﬁcﬂiDR)ﬁquélBBs derived &bm&]met geﬁmhﬁe (graabuhagnmmlem mﬁemes such
%474 bre sé\ Ecer t\g ﬁ S B ibod
o5 o R SR GRS YBLTEPN BT LTk Feseneiolie pRianized Shibody or
antlbodlymgﬂ@m)em pitation of B2B3-1 treated BT474 breast
cer ells. g es 11A-C are graph how ng .
cheder P‘é‘é‘?‘ﬁ‘iﬁzﬂ" Ecr BTl o aptipochler (i (hods Megmesy fraipeludes at
least oﬁ’d‘h%nﬂmagl@l’nﬂﬁﬁﬁ)rﬂam RN B gRORHAA te@idn Aat GRluldSs 4 VhridhIBRad8work region
gure 11A), and inhibits colony formation in both

(F
substangplly dorivef ém@@%na@émwn%%@ﬁ Qfaithodntdegmelsmeataily determining
region{ (&l %Qléf Rast 3B € Dk? s@gﬁhtﬁd]@@ern;e%%% :;-n(‘)d’]fﬂJnth{n 1§1mun0globulm or
roliferation of BT-474- s in a cell inpedance
an'flbO%S,say (Figure 11C). Figure 12 | s a graph
showi ng that B2B3-1 does not stinulate Erbl33
phosphoryl ation in 30ZR75-1 cells. WO

2009/ 126920PCT/ US2009/ 040259 Figures 13A-B are
graphs showi ng that B2B3-1 binds specifically to ErbB3
(Figure 13A) and ErbB2 (Fogure 13B). Figure 14

is a graph showing that avidity binding of B2B3-1 to
MALME-3 cells results in a significant increase in
apparent binding affinity conpared to ErbB2-only

bi ndi ng variant, SKO 3, 5and ErbB3-only binding

vari ant, SKO 2.
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Fi gures 15A-C are graphs showing the stability of

B2B3-1 i n nouse, Cynonol gus nonkey, and human serum
wa®IndoBpPB3- 1 was i ncubated in nouse (Figure RGHYS2009/040259

Cynonol gus nonkey (Figure 15B), or human (Figure 150

serumat 37C for a period of 120 hours. Sanples were

renoved at 0, 24, 48, 72, 96 and 120 hours and the

ability of B2B3-1 to bind both ErbB2 and ErbB3 10 was

nmeasured by ELISA (RLU - relative light units).

FAgusee Berdii, ars”“isflaginagpdry SigealingdnBRIBS* dr ‘d9IS 6 mespanise dédieases the

reast cancer xen a . Th _
binding BT S BEGT D ABEE o TSP TS B yakand s eceptor
(c.g., TAEISRS&GRE 1idd 2t blaLaTméemn rbﬁ)e&i\%@@:degﬂgéﬂéé thle |bﬂﬁm@tof5(hﬁ/atmg
iven a

Q ses |ﬁg|cated ng g ch
molecylis - Flﬁfna@l%?flltSBrfi‘%é‘ggE‘)h'}ﬁg?‘%@C‘l@zL@%g BB, CTLA%,
CD80/EDIRL I 85: Mdgsr@ars@s 1% &%ﬁtr@iﬂ?%ﬂ@&ﬁnnﬁtor @gt%%%f ligtracellular

effective in multiple xenograft nodelsin an

- signaligg pelrqulat thatwnhstivatehiollogingiymbirdingipigprerindlaniztasy n:anlanes to their

receptd: 5 GUhe bl:ligfﬁ% of RN '\r%%ﬁég i t@ffl%rlh%rﬁggl?%gﬁglﬁfagg lEI?nalln% molecules

|gure n gastric carclinom,
(c.g., ap pgynt tmquam therpckvagine yf, adeatioéaeG sigoatag rrﬁxleguheemm@ag MAPK

mgnah%%tﬁ(?f‘% g/ﬁﬁegeﬁébl%%nrée?%%@ﬁ%dﬁg %%l%%gnr e\lcl:\lg 190 drr%rg%tgrg c\xjo{twe and its

receptcgahﬁgstd@se)m bBRBF: of apveivwitide dalgsul@® aprofABmoeindry odll atrface
s oL 5501 A0t s e Eh B S R i o
pro- mﬂ}mnmemtySleRiBBS ﬂ) t]lit(bﬂ’re‘fe@&mmdaeﬁva@@gmowcﬁl%&) peafgfmatory ccll

; raft q@ into a res der.lgrgBZ(Maso . .
mPsSUE PhaURs Gy D Rt B A 2% 40 pES0%. more
preferal:BA)y (@%‘J 7603886950 0% Ragéra {itpSto 1 BOGUT £n 1B By W Hch@hcmg the amount
OfprotjElgrowral expression system 25Fi gures 19A-B are

PREICHEUP HEE Crrat’ T B2HE THEhCH pyiLelbiieayayglgble to bind the

receptdi’oﬁ bit MR, 3 IShmEY D82 sy 'ﬁ_r%sii&fil’zgnrhﬁgﬁl étokﬁc\‘éc'%:ﬁtgr protein (e.g., a

fgk?ure 19A and 1 n vivo

solublej @C@ﬁ‘é{vﬁlﬁl%}t’m@mmawwt%ﬁr{m 1%) e lenerpsi), oied foluble pro-
flam®YShy RE suffdc@ YR 2@MdiQe]HEES n

U] 80 L SV BSIO LY TSAY (BUELEL Py

directeg agdinst # pio-ipflapunteryeinkinesr p pro-indasmowat qeﬁmu@écesghalmg molecule

(e.g., aft X&L?N“F%Hﬁ&idg Qe dlg%ﬂﬁ%l%lrurh Q’%hgﬁgllbe ﬁ;%xah'q"a%%%%hx%ﬁ%bb an anti-

VVa.S use nti ure
CD20 ansibodt, chlastltl@fmﬁTOﬂm-WBS CERUBIQN@AL h‘dldddttoh d8d BBmdy act by

disruptfn the]' %)11 & %legp{ égnogzglﬁﬂ /ptLejﬁéoo ?n a040 59c3?19]l§ne dé‘lqie ]%ry cl e

rease
inﬂammagufl @t tslurfa@y sighalinBimoleEhle te pind sk izd mt@mrm @1 BNR racemond] onp, 1L-1

receptor of E‘Cﬁ lcfb Sfallzuglgggglﬂl;lé@%g f%%gﬁcgc‘%i) .n}%@;lrg)é%sglﬁagmmant -negative

TNF- am@wmgtstafeaXEmlas(a,pégyaaddrmlmonqﬁ T&Mﬁfiarﬁr@ask/wm@ﬁ%
rafts results in tra ocation 0 271"Pl to_the
XproTRTRG% a%J }ugﬂ?’&“ﬂ?%‘éﬁctk’s?%% Sx ey Aapbcatige P lsatidised
20030166539 B34 B8630265960! Ll{e@enz eréﬂate@ o&tBreRde. 30 dXHIKE 0P d&Rinant
equi nol ar . dose of gure 21B) every 3 days for a

negative bk-1|vagant js apgldip@ (E}ME g@h adpighds a qublm of IL-1 that binds to the IL-
1 recedeé GHhBut2eAVaRn A rrabds MQ& G eAnk pgfh&/gﬁg ﬁﬁ%ﬁnaﬁ&?‘#gﬂglﬂgﬁﬂlbltom,

B3-1 treatnment results in a reduction €
which g9 S upedrinticanesprtinention, &7 ajsa seId mplevBlepwhigh inhgatrs esduce the

si gnahﬁéeﬂb@r%agz bowRTd4 4 o}\@ro ?ﬁfﬁ@rﬁxt)atyggggok?ﬁg Blofgfr eflﬁfﬁa%wr}rﬂ"eﬁérg Cﬁ% ?Lt(rgace

treat wi th B2B3-1 ure at a dose
or an equi nol ar dose 10of HSA (Figure 22B) every 3
days for a total of 4 doses. Figures 23A-B are

fl uorescent m crographs show ng that B2B3-1 treatnment
results in a reduction of vessel density in BT474-M3
breast cancer xenograft tunors (as determ ned by a
reduction in CD31 staining). BT474-M3 breast tunor
xenografts were treated with B2B3-1 (Figure 23A) at a
dose of 30 ng/ kg or an equi nol ar dose of HSA (Figure
23B) every 3 days for a total of 4 15doses.

1. i NSNS A T L L
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30 of tunors forned by control BT-474-M3 breast cancer
cells (Figure 25A), whereas only B2B3-1 WO
WQ 2911260 20PCT/ US2009/ 040259 (and not Her cept PE/US2009/040259

pronmoted a reduction in the size of tunors fornmed by

BT-474- MB breast cancer cells |acking expression of

PTEN (Figure 25B). Figures 26A-B show that B2B3-1

i nhi bits phosphoryl ation of AKT in BT-474-NM3

xenografts that have reduced PTEN activity. Tunors
signaliwgh&) deylset.d. dDIE 0%4) nGxdrelescaftPls ef ihiwkiad inBlulld i@RLABBLL p38 MAP

. d df PTEN,
kinase 151 SaRtngry TRV L By Sat e Poten TR, RO g, perei
incorp@@A); mffgﬂfnmtak?ww )m;}%gr fies mtylmt@ﬂﬁy szq ;Sﬂﬁzopé\lﬂ 3- £4-
Otlo an I n trate
2(morpll B B0 e A X b R CBRGSR G B BT itsawa

PharmhdbuSicaAd/ (R, U‘egaﬁ\j" 3]s hier o9 msisrPhgl‘ngacaﬁfcalg)F !\/g}%ﬁ& 2831145,
es 27A-D are g%gﬁhs sh omnn he S|ng e dose

PD169§ﬁg>rPr%7eldﬂ<2 R &6t {4-Buoregheny M)ﬁp@qmw gy yS-(4qyridinyl)-1H-
umdaz()FQ%tﬁbL%%BLol 3016 51'69 LS‘B?O%?@ SB%@%S?-QE'HQ%&&%}Z@Z 4

bol Uus dose of B3-1in n

meth.\/b@lﬁ@@nhwbﬁoﬁsayadé) &brmlémuﬂ)e?%a@@r ehsbly(4tydrdxgaycl ohexyl) 4-(4-
YinQ t

o B LR A 5EAY s394 995 AR v 1

VX70%iand ¥IXd#5.oMurthermore, an 1§ may iptcPfBrei vaittathg prapdssisfofM prg- lﬁfﬂlﬁnmatory

Cytokir%g(%%l ﬁﬁ% léasang ]SJI\%'IZ@%) ?r%mnlts Hu%brﬁﬁe]bémnc? %&rp é%g%g)?th@tlong

Inhibitdosd TAE€$Hr¢ [SIn0fahiks chearExamplee asi@hibRo®ETACE uﬁ‘)lmﬁilﬂ €101, BB-

3103, BSEor 3% Bipveneai P RETSHE riexdaf R, ﬁ%ﬂ”g&sDPcm

DPH-080HKE (31600 $,86We VB, Rotzlznees dayrs-1f OAPH2,das e8I hAdditional

-2), 20 nmglk 2 d 200 to 336
emmpﬁ%a% S-lﬂ?du%"c)?h(’%’gg“@gée(rg’ﬁ@)frel%gh‘hgLﬁOhthF‘i‘?ég%iﬂpﬁ‘tt%lgﬁ@‘E)“eered for
disease? Pet igid irBmafbrhuflbry hétiﬂb&%(@%g&ﬁ]lol the B2B3-1

expression plasmd pWPl A-B1D2. Figure 31 is
AP TIMERE FUAZOBISL o m@%awwﬁgﬁéh% redaegsr hihits %eé)sqwgzcal activity of

an 1nte§1§y ZrolRe@e (&t IHeBucBidn blslnﬁmltlolnloygl&ﬁ 1(53)’1 b, §5‘% 40%, 50%, 60%,
. nycin resistance plasmd pTK-11yg. DETA
70%, &9% PRYeN G omppre|r gD BN @@Cmcéé agtvite in lihg angn@wt thesintegrin
& r |
s BT SES U R LS LE S I it
on the g &eeoistshlyinitdNCBhérapgot No. RIgent; jramdla lebalt SEMB‘G)J 8: 1361 1368
(1989)ﬁ§}afrggib§%§% a{ {19@? ggr sr?o VI geeogl 1|t1]t(<): rm su ld%l[é or ma% fus on gﬁellrget to
wmmmmMM@MmWM@mmmmwmmrmmmwmmmmmmmmg
pevria ST ABOEY Syl o P STl e e Pndingof
04B1 nhtegrihetb Vt(m:‘l‘t/l lhlaSOrtsiABred aﬁ lim&ginafiaBoniabrhugidsests tHetpddse R MSvention.
q "C34S" and substi tutions, as set
Non- llrglglngﬁx?rﬂp gﬁ@tf}@ln@aﬁ)ms@ ﬁm@ﬁ]&t ﬁreu[se gét él@tpresplﬁténventlon may include

proteink, fblgdkidg@éptﬁlfe@\éhﬁ&ﬁh@ NeuklShs ﬁdtdﬂ]'ﬁ@rhalb@m@m@) Q& skl fBleBule
I Ng nol et es

nhibitor 0 BTGRP RGO Bt B s pedimitee e, aigljzumab

(Elan/]i16§e91rf§é'bt Soc, §.£CERE PLbhiNGRNSIB40 2. 60 é6sn9k@§5dse§)16§ 862
nosti c or therapeutic appllcatlons I'n a manmal

3,385 8(38 @d 5, B0 Reingorpasated Yioredhrerice herging oMERHRA-Y (Bipgen; U.S. Patent No.
n gaanal.

6495 P R MY e B R T SR 2t e BAPRAS pop-os399,
one or nore |nnunonDduIatory agents, cytotoxic or
cytostatic agents, detectable |abels, or radioactive
agents for 5diagnostic oit8therapeutic applications in
a mammal (or in connection with a mammal i an cell
tissue, or organ). An agent of the invention, which
i ncl udes the HSA |inker, can be optionally conbi ned
with one or nore pharnmaceutically acceptable carriers
or excipients and can be fornul ated to be adm ni stered
|ntravenously, |ntranuscularly, oral ly, by inhalation,

-,

o o o
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intraarterially, transdermally, sublingually, nasally,
t hrough use of suppositories, transbuccally,
wdaippasenal | y, adi posally, opthal mcally, PCT/US2009/040259

i ntraocul arly, subcutaneously, intrathecally,

topically, or locally. An agent of the invention which

i ncl udes the HSA |inker can be conbi ned or

coadm ni stered with one or nore biologically-active

agents (e.g., biological or chem cal agents, such as
Glaxo&h&hﬂﬁhﬂﬁ:é;f%@l@l (EBzean BSIENOT MEBAPIndshicCTiRgBItRY); RLI]Z%I (Roche); and

ect h nyent rovides a kit,

TBCA TR LR R PSS g o O R B GRS S il inlude
the smgR n@leculanddsbidt @sU. S&Bﬁtbﬂit@*lhé 5, 8AQBR NS 869,4U3F 0NV §,265,572;

S L T R TR G S

6,668 5@96%85 b07; 61983 A ahd Mlges ZFBC(eMHQ)eieﬂMﬁEErb&Qtea By RE&GHRES in U.S.
ents of the invention that can be used for

Patent cRFBiEY PEbliSHtar AR GI069 LS H (LBLDPIS: 2005 NILEN 6cR0U310078249:
2003/dd9mm MWmdﬁS@%oﬂ/obkb%b ido%@fw%@&oﬂy/bé‘é?%% 5§@4/0102496

he i nventl on con al nNs am no
2004/%38&9» %/02&5?85%%90640@H@6Q¢I20Q6/@05I533 %@6/91668é6,t2@0¢/m:§6961

t
2006/0{%"6 %,2 %(@@/0?}%02{%@%92@%&38@ &%%rei%? ncérgé {Ed bgré D etk %ﬁ? in
Europeaaiatset MNest BP 68142943 i/ 08429440 EH@B@Q%@SHUM3M1‘I eid E]hGShl 8059; and in
PCT Pﬁéﬁicﬁﬁénrt\efos 9\“(29%% 5;927:3 g@ﬁn%é/%@%@%gﬂ%zgﬁ \{?‘Q gﬂ}%)é%g; WO 98/04913;
WO 9g/42656;, szgm:zamrb@smaem &0 8/ 53818; W0 PRYS 4207 IWIOESB/$8962; WO

oo BT 8 EVLBRERE o Srme B VMG S Brpsmaro
99/0648b6 W er99fe48 eV OP9Ans i whas/ 10h8; WreoapiN9; Woi ab/30e3; WO
oo fELERINALNG NSOt G0 SEAENCR SEt KO0 BB LD

99/35 mmewomaemgp WO ORBAEKFS WB99B18 IROWRS 84 F4 DSt ottztz@t@ and WO
é serine for cy steine at amino acid resid 34

02/28830 ,@lzpév\)hlcéﬁlée @qup(gﬁqeﬁ 8Y fedorengs Fbgr,ea)g ﬁ%ht@pala)p@lﬁp,lesi@f o¢ integrin
antagoﬁﬁt% i URle @%h@n%%g dokivathRg d@@ﬁbéd' iKEK, p \M}@Nop %”1@9 Q9£ 0

or nore |nd|n% noi eties (e.g., antibodies,
6,229 %tdt b5 6%%%721% P aBHHE 6.3380e3: 6. 362. 20414l 380 3N i GHArSED HORIOSSY; 6,835,738:;

6,855 3% 9‘8’@%19‘ BRIEY 1509 09f 4?1 %' b‘;‘?'ﬁ 13()5 56 '7V1%3@%§”7t %50,874; 7,193,108;
g., receptors and 1 dahds tonfers’severa
7,250 ﬁéh@fdl 6194164p kearivbar oih defotpoprtabertfeemcd) o Atdtivieoral amino acid derivatives

oo SOOI 530 BRI BA B0BLo B e, g i

Nos. 2¢éiR29858 as d 20@mh2dil 63 h¢reingngorpanarethionme thdnad )osind RGEPitSication Nos.

t tabl e | | s, .
wo oL BRI DB RO P ARl Rt Bt B s
Other gxamaples bf @isinefrii hesenagaendsdeithe pdpedabsanteppiidd ha skisppepude

compl el S BLEA RNl SRS WA LIPS ocncs

WO 962061 DRONY W20 6E(Led-Alsh O] prebtﬁdékaogétml Hgovlbo 97/02289; WO 97/03094;
| i nker

es), jncreased detection of
and W{—:? %ﬂ 4§S@t eyl ftdélt@“a cpIMPR S S HEiRicR S HuREPNIshls dhe neeylalsd aglecule

describBar UBCRA@E IApphatibn PifiRat: \o. 2087/66583 thefefh QLSRR by
than 6 hours, 8 hours, 12 hours, 24 hours, 36 hours,” 2

referena@y §xar3plgsacgfsantllzpd¢péylgat ang a&a@tggrtt}@n@p@y@,lsts trc uyle d@y@(jeswﬁ:@ﬁ in, e.g.,
adm nistered to a manmal (e.g., a human).
Specifically, the substitution of serine for cysteine
at am no acid residue 34 results in reduced oxidation
and protein heterogeneity of the HSA |inker. In
wi |l d-type HSA, the aspar&yi ne at am no 10acid residue
503 is sensitive to deam nation, likely resulting in
reduced pharmacol ogic half-life. The substitution of
gl utam ne for asparagine at am no acid residue 503 can
result in increased pharnmacol ogic half-life of the
FI SA linker of the invention, and correspondi ngly, of
conjugate agents that |nclude the HSA Ilnker mhen
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20addi tion, the cysteine residue at position 34 (i.e.,
C34) of domain | (SEQ ID NG 53) can be nutated to any
w@pion2@ed d resi due ot her than cysteine (e.g.,PCEUSI969/040259
threonine, or alanine). Likew se, the asparagi ne
residue at position 503 (i.e., N503) of domain III
(SEQ I D NO 55) can be nutated to any am no acid
resi due ot her than asparagi ne (e.g., glutam ne,
serine, histidine, or alanine). These HSA |inkers can
PCT PbbhaanmoNps)rvacD 981/187&80“63193718517641 WKES4/ D30R{;ugatveo 05/197198. Additional
exampldign % des %Hg or 25nore of a
p ec?loyﬁ H??g&lg a&%ﬁﬂ’é%%?{? esﬁ“‘ﬂﬁ Yy noi ety, and

t B riaRefiohTisQicafli AGRAGEIifH (@ge Bihﬁmcuﬁaﬁbrfé}f)n WG N bES, -gamma, or —
rlbe% in_detail bel ow. ptide Connect or s
tau pog'seﬁt@a qriof

fodedcaflyractyisiagmant %f‘ﬁeqs"fe i T i-groli Bt g-&% seedd S. Patent
Apph&lﬁf)ﬂ N@ CtOb@O’Z@H%O Fn@o@@ﬁteh@@reln' H}I‘r@fere%r:e ﬁlhﬁ eMPYQF‘N'onb IFN-0-2a

2-20 amno acids in pept i

(see P@B mb%a@P%Npth CANH4883, Eaerﬁweaw(r@r@ted byov&lr@m Yrylts(eengzty) and IFN-
o-2b), @FI@(BRE 'gdﬁ&ut?l%aqﬂ U, Q @Eﬂ gl?#’tﬁ ¥ 239 %4%0%9&9@ lfyqje%eyence in its entirety;

, or via
IFN-b< 2@@@)‘/@2@9@)@@11%@8?@0,% @ids@zs@ xpr{bs é%atmmetéeﬂ?dﬂ %R ridkangprated by

i DD 018 BB BL AT 5, 00 L6 L
4,959 ]5)}40‘417dé463 and bnﬁ) 18t meorpotatedibi irﬁbremyn dfelrtehﬁrebfl) AENARQand IFN-t

(as descrl edt plg EJE’? g’gtség g%@g?ﬁﬁgg}i lg@nli tenéi cagon gubll-fatl(gl N(@;

200402_4()7 565. dnd 2[)27021431631 4xcor]35rate]:16)y rdférendeBin t}i]e9r enﬁl@tﬁ r nore

3%%ﬂ%%§ﬁ g 8 . I n_one enbodi ment

pker gorguggiéeq SReant 6]11um@1 rum @lﬂaw]nr{gSAé 1gkgr ﬁ@tem of the
1nventﬁ>ﬁ rnh aenbigHtivh aithB8e or 1B IbRRlingQfoidak] ﬂb@péﬁﬂc@@ﬁﬁ:ctors diagnostic
t hough not specifically enunerated herein, th

%&nwdﬁﬁ¥§ﬂFﬁ?cﬁ?n¥he i nvention can be solely egCIne

A RAEREMEBEILRE antﬂio’d%aﬂ' & helrﬁh‘ &S to éﬁranﬁ%dyrb%tamed from a
residues, or it nm e any nbi nati on of

populagign piipbsianiglly bora@ﬂsu@ouz ent&wﬁw@ igecthgdndividyad ﬂ@tﬂ‘h)dleii gorgprising the
populaBbf hitfideRfc BRAp) fUpf;Hsmbfe I?l%tuf"a@l & &{1;1% o @tk AGR& h}g% Bg Bresent in

am no term nus of an ) as the amno a
minor BT ddonoalagil aghbodme\@'e fagit]y smlfmdpmgah@pte@agmhednglo antigenic

site. FEHﬁeanQreCﬁ %Ht?‘%t ﬁ%ﬁ@eﬂ“%h@% Jﬁﬁg%l?g%tmgg)ﬁ&e}gargtleo S W ﬁlt)g)lcally

inc ud@dﬂﬁn@nt antlbcbthesadmect@d againstdifoveyt deerminasth (epésped)) eadhfmdnbeional

id du i t hi h A
v LA DAL SabEBELE M B e
prepareviisgigiapg art lrefcognmlemhmqhBAhd_thdsﬁeelEscMEEm}femjﬁ Ishl‘cﬁ ad, FdhexaPa a

il OGBSI L0 T AR SSLL LEL AR .

Lonbettghee ah)i Mihira g6 8104 B) 866 812G 094 )R @€toRBIrak, DNA methods (e.g., U.S. Pat. No.
| abel s, and. ot her

e- based det ect.ab
4,816 %3’# Ea@ 2HasEh of RrhEde aﬂ?%lda@em@b libgagies BEngpihg gbrgues
descrlHe@@lplfd}Qkﬂﬁ;ﬂI: | Nackk@H or X ana.R.352:6DM6d £QbY Aeng %H%Qe‘? &1L, J Mol. Biol.
dln? the HSA |inker (and one or nore of th

222586§P7éﬁﬁ ‘el enents) may be expressed (e.g., in a
ﬂiﬁ%lﬁ]acé{h&ﬁiy a\é@f{g&a@l‘e’ caffert 1rs %%ﬁ%r}:'aﬁﬁk W¥deh] '1snph‘37$1olo gically
bacteri al coli) Oi nsect, yeast

acceptapinindlg tgmteé@mmweé While 1eaalwl@éhdrapeumprapmmrﬁlheammpound with
b . C
which |0 e R PELARL AL ity o RS QP e satine
expression of the HSA linker in the host cell, tissue,
or organ, the skilled artisan may isolate and purify
the HSA |inker using stab@ard protein purification
nmet hods (e.g., FPLC or affinity chromatography). A
reconmbi nant expression systemfor the production of an
I1SA Iinker in conbination with two binding noieties
is 25illustrated in Figure 1. The HSA | i nker of
the invention, which may include one or nore of the
optlonal elenents descrlbed above ~can be

o Twe~n ! - 1

o, . o o
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WO 2009/ 126920PCT/ US2009/ 040259 an N-protecti ng agent
such as a t-butyl oxycarbonyl group (tBoc) or a
w0 bawonsigd met hoxycar bonyl (FMOC) group. The  PCT/US2009/040259

am no-protecting group is renoved with suitable

deprotecting agents such as TFA in the case of tBOC or

pi peridine for FMOC and the next am no acid residue

(in NNprotected form) is added with a coupling agent

such as dicycl ocarbodiimde (DCC). Upon formation of a
Other bipspldgikallh andptalilb earrieaganthsir &rRulvashiese Eiodm b bﬁe sk1lled in the art

di.tion the fi resi due,
and oBRY piobraeder it %&@’ﬂﬁ%f’f"?ﬁﬂf’ﬁeﬁ (Elificuont 0. A. Gennaro,
1990, Nﬁalgﬁlﬁﬁh,shlﬁ? Chmpsyt EasﬁdnupAm fedfckdn byl fofSrerRE,
V\%dro ugri de fIF) ,|f desired, the HSA |inker,
SRty dipeaefe 0B nengs ﬁﬁ?"@nkﬂﬂwh@lwqhéﬁwﬁﬂ@ﬂéﬁ@hmgmal or
aﬁé&&al S DY £inp 1 &56F f
s SRBCLAA 80Oy AT RSB RELUL L Epe st
as: sarﬁwam(f BeclotGPIEsaHDma) | qaketomes frsg. rnge celmrmmaa); auk éymphomas;
tumora&?}ﬂ\}génli}lgzgg/gglgh ra um | ng, oroy]gr?/ %dpﬂﬁgo ﬁsgolphg%%s,tshm]fach pancreas,
liver, hilgeystidde doesmaH lmlee bllrln@hy rsgstemn (ie¢luding ths icihey bladder, and

epltheﬁlﬂltl opt‘ﬂg hﬁt?a?r)éﬁgctt Ee%qdaYe ﬁ\r}ﬁ% 1‘18§d1?§&1§ B? gIPI‘f;] ﬁ?cgaﬂ%rgs, ovary,
chorlo(nla, éEld Lepuatohal tmpbmblzg;k)ym@lp rgeﬂneu‘l Eys{ehq&lfwshr@rthd’ goapk Gefnal vesicle,

S ve.an S c . bi ndi n of the HSA
and e i Prafterfandt OSSR e JRPPTEn Sod R g gy bot), i
(includfifgeanionth, mglan®hg kireSm£aigiRein Gosesdnt or %ﬂ&lsﬁ@%ﬂdl KH,SS& s sarcoma),
e.g., a peptide bond), ion

brain %& n%{)@'gw ﬁw&d@%\égq:fg:ry]%og}(a %ugloaétrqﬁy@)ﬂwa?pppgipl?l?stoma retmoBIaqtoma

neuroﬂi)e( ﬂEL&bb’ladﬂflﬂi QbRinBnA dhd BeurdHI LR, |r1@ﬁ/e§ %y&gs henitipdletid S)%%
As i s discussed above, A [ i nker of the

(‘“C]”q”?ﬁ/‘é‘llﬂrP'G'ﬁket‘H%ﬂ?laF‘ﬁ%‘}yw@sanérﬁ’éméﬁ‘ lﬁﬂﬁ@lwlytﬂ@ma)o@d immune system
(includeWRGEShS e%r 1Rupdh B @yrﬁ%o%'aﬁ@ n&@ﬁo@g@(n{ ?%mblﬂagtﬁlnyexglrnple ofa

synt heti cal Iy produced. 200ne or nore din
non-sofig Ny PRI crdéscans is legimmii (vidaracef lxmpéxoblnwdcukgmla) I'n

oNe &bodi b

SO 581 R MG 0k RO LOG- I, SRS o
isolate bfﬁﬁpmb@@ﬁnaﬁ@%b@h@eﬁﬂBmﬂwdeBNawddkmrmumnmﬂ©¢gnmnmuw)ﬂmtm
1ranSg&g%trﬁpécﬂrOE%gﬁEﬁ)f?rqw % ﬂéellgglk%%/%]s?? %a dméglanrnmunx%lolaﬂm genes) or a
hybridergi gﬂepqre(blﬂlemﬁembﬁbm aimtrbgdmlselmeé grofnar hasheil rtrahﬁ”mg&ﬂ to express the
antibod} ng g? ?rgm a trangfrcg][gr% V(Z)n%tlg dg; iso ﬂ%{ﬁﬁ(gggiécg%%{}t (?({Imrlgllhaqgnal
antlbod:yl lrhﬂarmge @f édntaﬂrtlmgmnﬁanrantlmzidy&éqlﬁmfe@) Wirgfphr@NyeakabigFhthetic
scFv with bindin aff|n|t| s for two or

safto 0S5 0 LGB PR PSSR gt bl s means that
involve€giciag obpmtledelobulangehe kéafeddeted., hifal immandZlREE bdne® o other

HSA | i nker conjugate) to allow nultiple target
DNA sgiepefsns or epi topes to be bound by the HSA |inker

B Hsp@atc@iy hindai %eﬁﬁr’[h@ﬁmﬁ%nﬂﬁ@ésocﬁhfﬂ & ae(ﬁﬁdﬁé)zﬁgleﬁls(e %f an
bi ndi ng noi eties can al so be bonded an HSA

antiboqypari e ikpen <t resgatap ligands giosnisy! e leiopicBrainp agﬂnh@ﬁthgmventmn)

t0 a tarBASR{&u el (€L h §<§;ré?crd RQeNhSibdgd, @15@11%99'3@1{1 & cpérm)l&ge! ﬁajmone
properties on the |inker conjugate

receptog.grthigeral) poieg cofl obiissek bryrinpihetargg aialesulkede. 2. us eell smriiamntlgen such

v Bt DL BRERH A o5 LR RO el

I nternational Patent Application Publlcatlons WD

2006/ 091209 and WD 2005/ 117973, herein incorporated by
reference. I n other enbozli mrents, nore than two bi nding
noieties (e.g., the sane or different binding

noi eti es) can be bonded to an fISA linker to form an
agent of the invention. 5The invention features an
agent having at |east first and second bindi ng

noi eti es, each of which can be bound at either the
an1no or carboxy tern1nus of the HSA Ilnker proteln

o o o, s



10

15

20

25

30

the invention may be reconbinant (e.g., human, nurine,
chinmeric, or humani zed), synthetic, or natural. The

wo pwentdoon f eatures conpl ete anti bodi es, domai PCT/US2009/040259
anti bodi es, di abodies, bi-specific antibodies,

anti body fragnments, Fab fragnments, F(ab')2 nol ecul es,

single chain Fv (scFv) nol ecul es, 20tandem scFv

nol ecul es, antibody fusion proteins, and aptaners.

Anti bodi es Anti bodi es of the invention include
recogitited they @,certaj)ﬁdcghgl\ﬂf nbrgpecidia ahtd:rg&lohsmiy)opas betAvati bbﬂﬂﬁg moiety and
anon- Ea&ge?molec&s}n{[%rgﬁeﬂ g(ﬁlgtog }no?f?glt,bgneagénv E %F %lr 1s§1§:5'I Sﬁevertheless specific
binding da@tbe klistinguihed eghatiged t(EEb‘Rkh @p’eciﬂc méﬁo@@tlﬂecﬁﬂthdﬁﬁgef ll‘ﬁalecu

roteln or, ep

tot et r ot ei ns,
Spem%rbé%dé?ﬁ reftsing Ekarpgt g YvEHaN HEdhy SpieBcgapgarivody) and

e.g., cé]fé'ﬂeérmg the targBiYle@fle (ehe aARhii RATHLES bet@Eenl thAGABAL Hoiety and e.g.,
reof, described herein can undergo non-critica

cells ‘%Pmnﬁéhf‘éé’igat BRlps: +peFiBmSindiga piGadnEcselis iaareater tae 2ifeld, preferably

greatepﬂ;lﬁIhS-th]@ & bé@rﬁﬂﬁ@x@a‘t@ﬂﬂaﬂ nfold ﬁﬂ'n?(ﬁ?p eHB?‘éreAt&stﬁanolfOO -fold
|n I Ng speC| ICIty or effector function

increaserjp @meynitsf Bound dindirigariely (R ek Hgektp kigniategll pretisgue bepihmthe target

Inolecg’lggpﬁllgltkell £ cM‘nParw H)aa'l ceMoor {J}&Hé‘ﬂl{chﬁg ﬁ%t Qf eﬂm) Q.béjgr marker. Binding
ragnent I Nco poratlng Suc atIO S ex

moietisyitiad trthd @fsctmokencer makertvithy digodatief@ngmt of ant letmdgn 10°M,

more 637 88 pcl B0t 0810 & b RaTFy M 84 s paeraty s

than 18(HM, B6EWM, er 1ahM. tRpelyifit bngimgnd a pareibendseduel t@dithay teqgires a

finit
bindin iR BTG iSRG b OP GRSy PPl b Prerbhassay
formatehteCippriopriseor deedtvg dindigagetids &0d. Aptibaidnedpaly oo kpRifkally
ower f ul technl es for selectin uch _anti bodi es.
bindingifg paglcylar Vg GRIGGH 1o or S Gasel S PR E fBPEgpasy are

routmm&a/‘[@mg moﬂi&d)nﬁll'b‘hﬁbodf@ sﬁ@dﬂ@(ﬁﬂ@ fnmBhRERHROK A £FroRYn. See
reference _herein HSA | i nker of the

Harlow g 1 FHibediRs: ) %%?Oﬁlé‘)% dtideal: ¢oJd SpansoiarhesrFarbtigatignse Mey York

(1988)0for 8ReRAPtiAAHYm bllAasda§ tréthAtstan§ clitlont Yoot Qinldle AEkdH Hflermine
specificity to a target antigen. Antibody fragnments

specifie famygRscasiyat at e vari abl e heavy chai ns, varlable |'i ght
ChRitfish « sEI?spmtlﬁqgl)entltyF %@bsukgtantﬁﬂf Sten@id ij” §1 useE [rPtﬂéT?JHt& of
can be produced by "‘enzymatic o Hen1ca separatlon 0

compaying amlymﬁmh@wrdbmpmgie sepena@taapiierencg sdRicbmpar? that the

polynJc{eg?%g({}tpt ?é})&fﬂg eQ]tlal on WI% arn%ggss nre% n&;g% g&gwgorg}ﬁs aspr)]emﬁed

Iwﬂmngganﬁam¢OW§EMOdsmsamhramhthmsemdéssmn®adhamnmamhmmgamdwns
Wlthm}lf% gferenﬁph %egl?e%c?e\l\‘?’vvmﬁbi%%‘eaae%rg% S A (galflr%aﬁl%/ 09%9 E%r mgance an amino
acid seqixnaé thedis f‘subsmikt{aélp idenBcaf’ Ytagn‘efﬁteﬁceb,yqddnm fiagdt lesstl bigduk G0Y% identity,

preersio bt~ Bl ong: el S 97 b8 Pl DS BRLI AL obiTo090, o

higher pmdu@@dddnwyr(ag MUonE ié 1h@lwfexteﬁreheq&ﬂ@5(e glaamrenhsoatid

nuc Ie| gg Encodlng selected fragnents are produced
Sequensﬁfasoqeb QPN -9 ddigemertsbhreny), ddguerepsecd g gligned for
max1mhﬁ1$f0frb§bbh&ﬂc@6%yfﬁ€$ull RhgtR ¥ B réTa¥ReSY, #Ikh&si%%ea@&ﬁﬁmg a BLAST

fragnents are expressed in the form of phage-coat
or BLAE%? B EeyeRscsPHBarisyh plgorihmg arithglefaglt prraetersnor by manual alignment and
wmmlg@&gg&p@&pgé ggﬂng&£%ﬁ@ty shar peni ng of antibodies. 20

Humani zed Ant'| bodi es The invention further

provi des for humani zed anti bodies in conbination with

the HSA |inker of the invention, in which one or nore

of the antibody CDRs are2#lerived froma non- human

ant i body sequence, and one or nore, but preferably

all, of the CDRs bind specifically to an antigen

(e.g., a protein, glycoprotein, or other suitable

epi topc). 25A humani zed anti body contai ns const ant

framewor k regions derived substantially froma human

antlbody (terned an acceptor antlbody) ~as well as, in

- Y a1

o o, o
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The substitution of one or nore nouse CDRs into a
human vari abl e domain franework is nost likely to
WO e®olizeo2; retention of their correct spatial PCT/US2009/040259
orientation if the human vari abl e donmai n framework
adopts the same or a simlar conformation as the nouse
vari abl e framework from which the CDRs ori gi nat ed.
This is achi eved by obtaining the human vari abl e
domai ns from human anti bodi es whose franmework -
sBy Uinfaesexprivd iminoeachi rgéidubs gr eerfade-expodnsencamdin amino acid

res1du§ {ha{J %t yers anlrt 8}rln \eﬁgc%( i 1X %ﬂ&&f%wgbj d;cgpflt\%%%t?o?w e-gchgeg V\glrai(y

structtaﬂdf d H@Atpolybépt]ﬂc V&[dhakﬂlcﬁxei CARR OB i RIOViGNGg. CaRerDéemically-

i ved frP Ws ﬁ{ |fferenh hunman ant hody
reactGEATERCRLs (e R SEY b aYF-<pec e RRueEe e oaappsi or
therapS2iLRaES SA@fitidhally) safdc¥-cRFSHHd Sl allH PBRMuad dah PR DM R Led to allow

consensus sequences of several human anti bodies, or

(e.. bydyiian Aliteae- upoRTTon er RIS wsidedortel Ysosdafion mAsiEs) or prevent

Fal Of serif€ L LERRY OUG AMesiduds! Qlo®dDs
(e ﬁﬁ@mo 1§3T) éolblngerbzgéln F? uro é?%; g&%ggﬁﬁbg@“““““m
Surfacg-egosed amigg icid residues ingludle, A ase i Havited it Frsdinestpsimo 8o, scrine
at posibf 58 808 dikd ﬁ?ﬁ@%ﬂa}é, E%B%&%%H‘}’Jsﬂoﬂ g9 qme%n?ﬁ p‘alg]ltlon 83, threonine at

uences o ie nouse vari abl e regions w the

WﬂHﬂséaééh@e@n@ﬂimnbnm2ﬁnnnmeahﬂwbmdﬂ@ssaﬁheimnnmaa7sammMyt

Q at-el r heavy. L,i ght chai ns
pOSlthpl%le srezﬁ;ﬁecallt %?ée?@(;nairﬁ %1’608 ng rat o¥1012 g%ﬁ thrg%nl{?e taﬁg%sétlo %%, and
threonme @p]arsmmg 508 (amena mcbmdnth:ungrsi rzlefivean tigh ddi sequeattcbf the HSA linker

set fox%t ISEQ(J@%(I’)Q gﬁg{l ceeldegscergl %%gtesi]%’f b% ﬁg%@é@%@he}) g(%l?er(]:ltartisan
using the BIRA, coykh] sﬁuc@n&é(%&, et 2,928y 2 4trucburd 30hueAd se@mGalblinft3 86 2.5 A

and, 7, 067,31 atent Application Nos.
resoludjff ”66@&%’@8% gg%ﬁ%)@%%gg and 2005/ 0226876.

PA eﬁ@eﬁﬁnbl@ﬂll@for&fﬁ*geb@@y 1@1&1e2fn'f agiorite (. Qezli\g@felﬂ epitope, antigen,
urther descrlbed I n, .,. U S Patent

recept(g %rsl{gaa@ Br c@ 9 f@]l(}élladom(g%myle@/dy 234m ant@@d)p}e@r@gt}b?r/ls cQuyitgate that
contan{sl @80 ®ore bindinglSiclid(EPL APASRNAVEPSRIIW ot Bn§drDaRibodies or

g %coproteln r gg@tors or |igands bound to an HSA
antibodly fgsientsd canrsecqifispEnbingn A trBA m@lﬁ%@ @in the pepsent wh the exterior of a
target EBGERL Qtel qurfahgmgcre@ﬂ] pRE&iIMNIEGh thE HrerfX Maggef {e‘ﬂ

speC|f|ca y target a secreted protein, a cell (e.

a Barfeeating'dp mpant thegedystionte. orbyahleast i Yoh E¥pz0gs, 25%830%, 35%,
40%, 4%533 @@‘9' &3‘% %lyn@b%g%pj 9155}9 9&‘10‘3& ek/!n{'hﬁ)(’/c) ﬁ)%?)‘fogresglon or severity of a

and’ conj ugate to cognate tar

humarlI Cilsga‘mbs dpemder(ags en algolmrslmecor plroh&nattazg drseese) or initiod mggreﬂion

. act V] ineintracel | ul ar or terc ul ar ,.si
severith tptdohcd Aol 6 R thg s i et B w0l es Pl paient.
herein, receptors and |ligands, or fragnents thereof,
can be conjoined to the am no and/ or carboxy termn
of an FI SA | BRKEF DESCRIETIONY TOIE, DRAWINGY ani no
%gid residif within the LISA |inker. 30Exenplary
gl ds & Wngratipg sfhoudng the fehematiorspiessniean %anaﬂaferps»ry HSA linker
conjughte NKRE cihedihi®elit¥és telaiind t@ﬁanQ%mdmétm(ﬂE@ aﬁ‘(pghe lHS'R s has a
to, insulin-like growh factor recept or 1R),
sequenpefraninend @l inhand;srine. \ige wwsctmwmp 1S5 B bvr@zm)ms garboxy
termmﬂ rb%l@ rfuﬁ@t&@iﬁs z( se?@n'ce Hpaﬁﬁﬁ gﬁilne ecli'ynl:ﬂlg ellsﬁc%e (gﬁériﬁlﬁd) gs]
factor recéptor nomn as hepatoc
growt h factor receptor (FEFR)) hepatoeyte gromﬁh
factor (HGF), epidermal growmh factor receptor (EGFR)
epi dermal grow h factor (EGF), heregulin, fibroblast
grow h factor receptor (EGFR), platel et-derived growth
factor receptor (PDGFR), platelet-derived growh 5
factor (PDGF), vascul ar endothelial growth factor
receptor (VEGFR), vascul ar endothelial growth factor
(VEGF), tunor necrosis factor receptor (TNFR), tunor
necrosis factor al pha (TNF-a), TNF-f3, folate receptor
(FCLR) folate transferrln receptor (TfR)

o e — e T

- oA
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Di agnosti c Agents The USA |inker of the
i nvention, or any binding noiety conjugated thereto
W@ 200g/12692mt | body, anti body fragment, receptor, POF/US2009/040259
l'igand), can be coupled to a chelating agent or to a
detectable | abel to form a diagnostic agent of the
i nvention. Also contenplated are HSA | i nker conjugates
that include 25a detectable |abel, as described
herein, as well as one or nore of the therapeutic
afemtes? ior ghiphdhavgngrbheBlRsvatiests inhibed RGrisluoed pErbB3 inTARY5-1
Fg%%J&ﬂger and chel at or conponents can be coupled to
orma Cconjugate by reacting the free am no group of a
thigees BAD Ble%iraj)he_s}m)ﬁzvilrg"tﬁe lnhﬁ@ki({cni il ﬁﬁdﬁsphh\[brlszlﬁteaﬂirbB3 inIET474 breast
appropri at unctional graqup, o e chelator, such as
cancer 3B PRk 34 bt renmeflodina Bk brer o S D3 (e 34),
H3-HS70Bjl DY @FigurQBB?,bB-Iﬁ_QAlESB6ﬁQ IoBighr@ 30N, RAY REHRG-E SI8H2 (Figure 3D).
chel at or et hyl enedi am netetraacetic acid (EDTA), which
52 ASrD 5 eranks shopingrthe BHrbdand phespleaidlated ARy ingd4 breast
cancercBIClolORRL DZ B M d HemGAMMIN BEYPSE bV ARLTON BN DS (Figure 4A),
et hyl ene chain. WD 2009/ 126920PCT/ US2009/ 040259
H3-HséyﬁxﬁééﬁlguféleErHﬁﬁH@i/érESBéHiZ Vidgurg QY. land F4-4A54 - BIR6H?2 (Figure 4D).

B AR,y s RO LS PR e

cancercplby id| v A hewmboixgatment outh shaB 2BB warianty ASYHIS AHBO DR (Figure SA),

o052 SR RS s A A S e

paguiedns agraph ehomgenthatafeatnieat o i/ BITH ibexast chiver edbly withBPB3 gl

. a conjugate  An A |i.nker or a A i nker conj ugate
varian@ B0 SOBS) ot S i P he S BB SHBRE. ¢ nat | o
degirediica floweytomeeypioighinesheiviy th ptddmpivassh ¢rapt-temM3 cells with

thesis..ln thjs .case, chel ator may be coupl ed
1“Nig%ﬁ%ﬂg%ﬂgﬁanﬁk@ks@PgP%gféﬁsention in thg sane ngnner
g ElY $4 dB56 o PRAHBRMLGHAB2BIDN i§hi6 ROMBBE GRd AKT ;Jhbfphorylation in
] ih | at or apd HSA | inker or HSA |inker con %gate of the
B-T474 2847 Y a0 e Vipsh &8ss @neas celblings &Ta4714rMJé4( 1g@Rs §/and 8C) and
ZR75-S0(BENcODMB ak ESH MG Ptfe-tﬁelafed 34 o cio@é‘t@&atig_ﬁ of 3841 %9‘21 hours and

conj ate and ending 10with the N-term nal residue of

u
then stj Jt%cﬁ'@r 4% myinutes with S nMef HEA 15 ERle doragin.g hheHsasphoritasion status of
Erb3 SATARTALE iR EDRInd HOOTRATALE @ | 1 nki ng g oup

conmponent that serves to couple the USA linker of the

ifiga diipmphatogrind of el esteor biphihhteshpws tha difent sEB3B3-1 treatment on
ionalifd $66t 1A ] ' roperties of the HSA |inker
mgml@%% taPS@??ﬂS‘ %%%%@%%%g#Pthe bi ndi ng noi ety

dogure d (9 phofogtdpl oFS W dsienkidot tbashavgaheimmunopteeipitaioalof B2B3-1
uemed@]QQQBﬂmﬁ%q&%J£>s°f the chelator. Suitable 15li nking

groups Fncl Ude “ani no acid chai ns and al kyl chai ns

fRigots tineld azegrapiistshowieaBBsd tepamninsoff BIF-420eul 1ind @atses G1 arrest

t he HSA |inker. or .the. i nker jugate and to the
and a degtGek e bRt gl S e S T B, BRBHER AT firagon in
both BO#GU pndBICBr3tdals @glarld@s uhtfeaed REIsAFHu&d 1Bt ddb@omiPRR3-1
. Hb.linﬁﬁr.orgﬂ?@ bL er conjugate can be synthesized in
inhibits prplyiepiion A5k eells e dredangs astag (FigwRdil Gl 1 i nki ng

FALD 10RYa B8 RERMR AR BEH 311Nkt ERAuIhe TRRE3 HosfHSA 1ation in

| i nker conjugate by reacting the am no group of a
ZR75-} ¢llgoni ne- 20 resi due of a peptide portion of an HSA

linker of the invention with a first functional group

on the al kyl chain, such as a carboxyl group or an
activated ester. Subsequently the chelator is attached
to the alkyl chain to conplete the formation of the

I'1 SA linker or HSA |inke24 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 reactive with a functiona

25group on the chelator while not being reactive with

a threonine residue of the nutated HSA |inker protein.

— o . .

breast
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5/i nker or HSA linker conjugate. It will be
appreciated that |inking groups may alternatively be
weowpha®2dirst to the chelator and then to theP@8BS2009/040259

i nker or USA |inker conjugate of the invention.

In accordance with one aspect of the invention, HSA

I i nker-chel at or conjugates of the invention

i ncorporate a diagnostically useful netal capable of

form ng a conplex. Suitable netals include, e.qg.,

rEigines I3A-iBles graphcshoasigtiiet BABB- 1 bindanpkcifivelhy wrBrbB3 tHigire 13A)

ous (e.g., 99 n"'Tc031, 99 1 OrnTCO2H

andfﬁé§%§1gngigé e02+) I ncorporation of the metal within

thguﬂdSA i$ & prapit shomvirndShatlaliake bmamgjolﬂ BaBe | Q@me%ﬂmms ina
the art of coordlnat

various met hods c
signif 'my'?éw'@?%ﬁyn oA ERABERAITY PEMREEHAGE T Ao Rhng pesant, SKO-3,

and ErbRb- Lemibi@igenasdl sknocedure may be used to forma
technetlun1conplex An HSA |inker-chel ator conjugate

Soeirer bt iCsare grpbeshpyyingithq ispilisy ofB3RH v mgusereynqgrlgus monkey,
of Kk
nd 1 T B o SR SHUR
(Figurgk3Rgeer humen (tigire |l SO sstuse i 378C étrr@upsocmfel 2pbpwrve Slamwlcstwae
a rea , i

remov&“%t() %%%8 n??m@(?a d: 126 ggurg)éﬁcp@% glg}léﬂa(}nf :ﬁigﬁggl tg mn?%)gﬁxa%(rts)g? and ErbB3
was megseted by BEISA (RIAL= &IQ‘IWG light unfite). t he | abel i ng step, a

?{) llal‘%?] g@g}%ﬁ%é % S ())(\%.GS%&B'E' S ogel I%gg} ?er 1?1%%%“%43]812&)@38{ cgncer
xenogtﬁﬁ) Imetdelo I’Thei‘elztth)ﬁslﬁpnf BRJH- & dwdeton tmOrampumﬁe waik aﬁ;esfs&ﬂiﬂ&heﬂm 474-

st annous .c ride, suff to re

s o e RS S AR BHR THSN e 3 oL sh, FPHHeCP Y Bf Raimolar
dose td thek@mgAQBIW3uUg@ise nmay be separ at ed fron1contan1nants

%% nﬂci and col | oidal 99 mIc02 chromat ogr aphi cal | .

fEjgurgs %—IEeare g\ﬁa{)lﬁ ow;mg @agganDéRs efectivs g @éll'[lple xenogqaﬁ models in
an ErbBD d@lch @i aahieg. Uﬁtthgumlnﬁllﬂﬁ% hd’éﬂo&&cnﬁi%al FlgaR 17AN K0 Pf3 (human

the invention can _be acconp I shed a transchél ati on
ovariar} glepeqagsinompp EigpecHRe N U &0k man g%stre@ cgsinepaphigere 17C), ACHN
(humad R EQWEM&MaePﬁ?@eWBF‘ ah@MID AN g@f‘@ﬁmfa@ﬁﬂehét ta@én'o@eﬁ’cmoma

and exchange with the selected chel ator. Suitabl

Flgurelﬂghmggrﬂfé mogelarshhenaMienwasiradedidish Bamekeaf B2B3-1 every 3 days
or HAS b3l &-a %9‘@1 BePhAGLYESRRGE. In this instance the

pr ef erreg gh0|ng reagent is sodiumdithionite. It

wiigurep BB AaBoregiopitsstiowinathat the OHSPexpreBﬂ(mof(ﬁTmenlvertsl@?rB3-l non-

in e
pon GO, D5l BB AU 5 SRSt i
type Aﬁﬁy xh@gtaﬁb eligude Al mmﬁqmﬁmkémbgmﬁuﬁh gde ll&B)arsImgISAetrowral
exr&;w swnPrOte'n of the invention to forman HSA
PreSyRIREr e hel at or conjugate; a process referred to as
tlhglreﬁl%ﬁ{ Bbﬁé gdpisisgawied threBhBELl a30AFQLREBcaPRItBAGWiIthOEbB2
I|n er of th&hlnv t|on or any agent

eXpreSiﬂ%‘h é’éf”f @%‘Qt |aﬁ@(ﬁ Vs )i zing the HSA

|# 1g\he Qﬂﬁfﬁb}l@mhatm3ulg@éaﬁn@iﬁ ndd Rk tushroP D@P & cBMP P dre 20A includes
through a WO 2009/ 126920PCT/ US2009/ 040259 | i nkage

Muorest g igreerahe 20t BohBHEt-AlodmertaliPdd7+-¥hi lgeaskiugonyedl G 6 hous

results W‘"'@z[hsfobﬁloﬁ Retat QtlelishiGiRn Bhﬁ‘dl {oh@nmfcle t e Al sAMOWR WREd to
the support by one of the | exi ng at ons

identifipthe gl Gigurs 20Bript Blertag bslfaﬂolf -4 avi? £edls diseipdl with B3BEHeor 72
support which is functional ized with a sulfur
protecting group such as nal ei m de. 5Wen | abeled with
a diagnostically useful nmetal, an agent of the
i nvention that includes an HSA |inker-chel at or
conj ugate can be used to2%letect tissue at risk of
devel opi ng cancer (e.g., lung cancer, breast cancer,
col on cancer, and prostate cancer), age-rel ated
di seases (e.g., cardiovascul ar di sease,
cerebrovascul ar di sease, or Al zheiner's di sease),

t obacco-rel ated di seases (e.g., enphysena, aortic
aneurysms, esophageal cancer, or squamous ceII ~cancer

o a1 I T T Y - S AN a1
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25nodified or |abeled to facilitate diagnostic or
t herapeutic uses. Detectable | abels such as a
w0 awbo20o20 ve, fluorescent, heavy nmetal, or ot hBCT/US2009/040259

nol ecul es may be bound to any of the agents of the

invention. Single, dual, or multiple | abeling of an

agent may be advant ageous. For exanple, dual |abeling

wi th radioactive iodination of one or nore residues

conbined with the additional coupling of, for exanple,
hours,30Ychuesulted mhelcatchsedn Qfe@emalstoﬁ tharee I eyctoRpbtdr Ogelmilie 1ok

ctive groups, woul | ow.3 nbi nat | on ] abel i ng
cytoskgfeftn PRES REnERED Pf?l%?ﬁ a8 BN fg%@lag STy htodhs EXpraatiat
Shighres 2 1A deat hﬁi&rﬁ@lﬁﬂ)}ﬁf&h@&mg\ftﬂﬁBYBﬂﬂ sRAMSAh B4 breast tumor

neopl astic cell nmasses,
xenogisfie P B SeE iS5 09 64@2!369%016“8 BTHe buesat mgkcggnogpfts were

treated Wigh BOBEMN(FiRfre 20K) ﬁ@)ﬁo@&f@@ %)& amhﬁtny)la? dietd)@@ltS%CtFlgure 21B)
thereto, can al so be nodif or exanpl e,

every hdpysdereiabef 4sosesaad sipingd fqiieQ? 8si dues of t he pept i de
Cﬂg@&%@ B a}éq{uggs@%t hcddids gﬂd’&gﬁlﬁc(ﬁ%?ﬁ%f){réﬁﬁgn results ina

brom ne, i odi ne, and astati ne enat e ag ents
reductipnpf he perétf@ettoeabha}rkdtrébé"! wd3T4g4gV3 biefist t:meexheeh@geﬁn B@7&M3 breast

tumor %%%ﬁ%'ft% %&Q?&?ﬁﬁ ld\ﬁtlﬂ f%ﬁ lf @'igjlgg(%saiidosg I(:)f 3(1111 R g ‘or 2% équimolar dose

OfHSA%W@geﬁaBbﬂ@agwaSﬁmhtmmaﬁMnMsmt|on contai n a hal ogen
t t. ~aci.d d )
FF 2 YR SR %5250 B

reductﬁ] Iibéf/esSeL]I Idér&bj/ & Bt 73 bleastiartbicf kedagaf fsnmdrf (s dek@rmined by a

bi ndj of. ot uor ochrome su
reaucdy B 3} duolefy B EAIRT e alos i b 8o b1 (rigure
23A) dt B@oderdV 80 kighid, or @ e@MAbRGdosP af HB & YFighie 2 3BNeRBENYayR For a total of 4
anal og having a |inker including |Iysines.
dOSeS10Rad|0|sotopes for radiol abeling an HSA linker of the

| MY @Rt RPALB HE g@APYs IKBIVEE Wh-8 BOB3 TGS ;919513}161%&1%?1 of ErbB3 in
t hereto, include any radi oi sotope that can

vivo. leysoias o i veih B Tr4y4aV3 seiogad teiors featpdyith @88&6 iy rid i or
controPfiS A 181 28¢0kreQlibib A& b RNPABR aQ{ g@G?Jr %gplf;llggﬁ &R betd f46ulin

radi oi sot opes can al so be selec I oI sot opes
using Wagern it enadysisEigutseldd) oNogeatwetianaditetrinean pEdiB3 signal to the mean

beta tuﬁlllﬁr?srl %ﬁ‘ n¥tratm}{atq§2Bt3hﬁtr<%ge%|}51§019 fcoﬁtggecl ﬁ%rﬁ Héa;mg ? legsaprtrbBS’

to contain chelating groups
thmlHéﬂanmbe(F@ngQB)covalently bonded to 15l ysine

| i.nker .or. an e a
Rl Pl Fa SRR R BBl PR R
xmmgmﬁﬂWhmbdm&manmniﬁﬂﬁ%anwngfLamnaiBemy40ﬂ3m&@raﬂ&@kﬁpes

transfectﬁé nwlltﬁ ﬁ]c Ibrol tvi,:]cg} (Fndl Lﬁg]Aé tore gv?gg}eltr%g}-};%%tiéﬁlr eilia_({n ipg shPTEN
(Figurd 298)[ whicH kifyks oul BEBN. activity. BTANT4HGA bhéa@ﬂﬁﬁﬁce@f:e]ls@ﬁgmeered to

nock bR 0 el O e SR 281t it
controln@dioPiveRtigBRed iRioaherelafk pRHE QinkOhARES MAEBN D @SRed with
havi ng a radi oactive 20half-life correggondlng to, or
30me/keofefet ! e¥ean3 daier hPBe/bg icurpiing e ook apd HSpevasdgriscted as a
controlCBh b@RhSlal&Reio AL PEEERT AR Mercl B p'i@r%t@d S RUORBN 11*§‘th§l size

rad|0|sotope of a hal ogen atom (e.'g. a radi ol Sotope 0
of tumerp {Rsried By cyiobB rid4-Mb} brgdsh eancq%ra@llﬁ&?lguam%ﬁﬁa)swmrﬁaﬁ@)ﬂy B2B3-1
even nore preferably 75Br, 7713r, 76Br, 122/ 1231
124/, 125i 129 ,5,1, 131211 I, or At. An
agent of the invention that incorporates an USA
i nker, or any nol ecule or npoiety 25conj ugated
thereto, can be coupled 2® radi oactive netals and used
i n radi ographic imagi ng or radiotherapy. Preferred
radi oi sotopes al so i nclude 99nmlc, 51Cr, 67Ga,
68Ga, 168yb, 140La, 90y, 97103186188203211212213214
88Y, 153SM 156Ho, 16564 Dy, Cu, Ru, Ru, Re, Re, Pb,
Bi, Bi, Bi, and Ili. The choice of netal is determ ned
based on the deS|red therapeutlc or dlagnostlc

- . 1 Y a1 o
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30coupled to a netal conponent, to produce agent of
the invention that can be used as a diagnostic or
W bh@papoed i ¢ agent. A detectabl e | abel may be BCTESHNN9I/040259
ion fromheavy el enents or rare earth ions, WO
2009/ 126920PCT/ US2009/ 040259 such as Gd3+, Fe3+, M3+,
or Cr2 An agent of the invention that incorporates an
HSA | i nker havi ng paramagneti c or superparanagnetic
nmetal s conjoined thereto are useful as diagnostic
(and naigémteptinprifRbted megluctpnap tleiszabvt onsrs PaRRIMBINEYT4M3 breast

netal 5.that ca the agents of the
Cancer'cﬁ(lfa]ﬁ?ﬁﬁ]%e’ﬁpﬁéi %%ﬁ%tj&]égr”ee %583() limted to, chromium
(Filghnes 26/BR0R3Rat B2B31 ihikiBits }{hbbﬁhﬂrylla[tﬁﬁ of AKIin BaOP@LNI3
opper (11 praseodym um

k
Xenogfgrﬁ%&?m%ﬁ{%eﬂweﬁ)?T%‘fﬁﬂ% el Wereé%ﬁa%fqllﬁwm th qomple)tlon of

treatmélﬁ '((%Bldkl M) ahd tekted B PIESS FEMEBQ | dnli AL gleﬁsm)r{ lebd1d by RefEd ot
andd%tterblum el ati ng groups

analyswéﬁlgbré 264 dPensiteaeir acthe 9anéemrmsety furedimirmalianel LbAKT
and tot?%ﬁ}gtﬁmgﬁélgﬁ)?é{%ﬁt?%%g?g le%% éllrt)lequ ihj lgqh%glﬁlog}'%f?)g B)f {Sﬂ% Ptein,
when Klgregptip deitos (fogure B&B) nventi on wi t h radi ol abel s, such as
n nked .t o
T R o N R
(F igur‘g?b"t)pSS (Figurd-5B)) 3(h(IEQJureo’zf7(1)de|4ﬁ‘(Egune afD) mg/kgmylus dose of

r [ n ereto,, can n
sons-TLATH et nTRE) sl PACARPL R MASh o din SR o s
assay @d¢irteBA/EnbB8 mssahi m:dlcthgvlﬁnihs aldthen bindegraathetyl IB2BEX aRtLSed in
dmub?f chel ators known in the art include, for exanple,
'W& i ni nocar boxylic and pol yani nopol ycar boxyl i ¢
IRigure 28 65 agg@pxpgwwmglmw@oaéb@@yufeeeléxmalshlp for 5, 15, 30, and 45 mg/kg

|y rboxylic reactive groups,
olus C@F cﬁ@"@@ﬁ atip %&% HED elRFgatee th dosarest lemfmer inggppge in overall
emxmdggqimgor 15tetraazacyc|ododecane 1,4,7,10-tetraacetic
aC|d é An HSA | i nker of the I nventi on,
%b%ae&rslébﬁhpewﬁleﬂ REht-1 yerum &ﬁnqsetrf}t@nﬁe@aw@d an Cynomolgus
k écﬂév@ £ t
men eﬁﬁ‘“ﬂ e e:;%%f‘é‘?“n*é@?ﬁ%?“’ig‘r?/%g“ﬁ%e%@%@&% 2 & 0 ragke (wp
to 336 h%é‘F“vﬁDt M4am and K72 hWémneummtm@) but are not limted
teurk BHAY a‘?ﬁﬁ@s‘&%n&{]&‘tfé Ek ﬁa&%ﬁt 1\}?1519%@1? 31115%”% 1D2.
epi t ope tags, usse
ﬂﬁgluwﬂ G lbmstrzﬁmmfeheafeomhee eescbmne@plaM1é pRsbBeks can
t n. HSA r
|n n??gkgﬁﬁ&ﬁgﬁ s%q?n Rﬁ§cmr61tgF§ &l f@ﬂﬁggy%tOX|c
or cytostatic agent. Fl uorescent proteins or

501 b No 1 A B R RN B DS EaTBN o es cent

Ahotieventi¢rSiEQyidE MNOmad8ecruMFumis YIAYA f linker @Bicie Mhep 1@dd@b Produce

LD NO 49; nd red quorescent roteln ( SEQ
an age‘l(t Bﬁ%@‘“@bﬂonﬁ&ﬁ 8?%&% stice ghthparqidie acad) b fautsranple, an
increast@helvoj i B ot Ketaddn 8BOulsiak @ ayfand Rich &Yk Mduce significant
Fl uorescent proteins can be reconbi nantly expressed in
humora} opeqllrmedatggl imraungiresgensevhen adumstaisd & Yiyhigioeaaayl (c-g., a human).

In one ﬁsﬁladt QW Yerdtion Pdvidiel b AtaAdd 1S AN &k R 105 dbARd &Rk o acid
an expressi on vect or t hat encodes the nucl eotlé

SUbStlt‘§@a%ﬁc &heg ﬁ3{’f$1”eanfi [DWSPHLcwhstitpians.ais ret (o SEXPBSNPE).ofn another
. f

aspect, ttl?:grﬁ\telnH% FRGAR Ok ﬁ{ﬂ&épg@g % il ﬁio&mn§1£§ﬁ§%g§y(§.%.,
| ow, medium or high 30intensity that can be observed
by eye under a m croscope or by an optical inmaging
devi ce. Exenpl ary fluoredtent proteins suitable for
use as the diagnostic sequence in agents of the
invention are described in, e.g., US. Patent Nos.
7,417,131 and 7, 413,874, each of which is herein
i ncor porated by reference. Bi ol um nescent
proteins can al so be used as a detectabl e | abe
|ncorporated |nto an HSA Ilnker of t he |nvent|on

oy . e e
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transfected according to the nethods of the invention.
Exenpl ary bi ol um nescent proteins 10suitable for use
wa@sooditagmost i ¢ sequence of the invention and neCTOSR09/040259

for their use are described in, e.g., U S. Patent Nos.
5,292, 658, 5,670,356, 6,171,809, and 7, 183,092, each
of which is herein incorporated by reference.
Epi tope tags are short am no acid sequences, e.d.,
5-20 amino acid residues in length, that can be

antibodipg entfhorafreghdntd, ceceproddfzandsi okerallafioléduis) fov iBgriosn: @shdapeutic

i % etectabl e H% el %o n§CI|Itat 15det ecti on once
applicglons WATRYNNY (&8¢ B PYMAE FL PR FfOF YSGAT YRR beanpectigp Wit (gnmalian
cells, tiseues, drar@ad. 16alfhrtheAspag et HSA 1inRer thavienbifed fohak or more
i ncqrporates an epitope tag as a di agnostic seque

g B OBASGR QA EANSAT 90t 4506, IR o aRd e agents or
dlagnoéﬂiﬂ drbﬁ@éﬁ)eu@ﬂéﬂyh%ﬁnif i 3GhBithal (&in Q&IHI%&]OQIVHQIII IWHaIRLIEAWLR tissue,
ecific for the epitope ta Nucl eoti de sequences
or Orgaél coOuperyt elithe @mrtt@pewhldgmahugesph@d&ééleik@ qahée opyonally combined
with ofd (9'?1'1(99 l?a?rﬁﬁc%%éaﬂ? QC(E%EIE gglgl g@:ﬁﬂ‘i‘&@ a g%gfﬁe RFmB¥ted to be
synt hesizing a pol ynucl eoti hat ‘enco
admlmgt@@épmt@ggqopg{g ngagmusaliho dyall yalm 1nhyd;ajy>nf raaagicealty, inpraperitoneally,
.10
mtraar%lhgl?é Pﬁsﬂ%’rr]r%g}/ ggtlﬂ%%@ h&?fé}é?ﬂarg‘?ge ysg Ble@p]fosﬁonesatgans@ucca ly,
liposorhliyp aCbpctsald»mepthalad¢adib/abe¢ocullaﬂﬁ\syqumwu,slyomtrethzqarrp, tspicdily, or

as, horser.adi.sh peroxi.dase target
oealty? Qo SR TR AR PSR ats DS roriibre Phufouf e
coadmbmsnf{ﬂed’]\gltl’i‘rm’leaﬁlnicﬁe blhmglcalncmnlpe agheSe. §U61hlo@10bl&b%hem1cal agents, such
t a t ca e use
as cheraﬁ)tgfl:drﬁ% él{l S an ﬂp:lgst ﬁé‘f’ elnca ﬁ]ﬁger(agrte@ Flﬁ 1N(§nt3§) provides a kit,
with inBRgEY, Bir ithu d&nﬁéz{tfﬂﬁ,of Ba@nk INBeSd)g., NBbdNsSint by dodBnts,

Wg Q I D NO 35). Furthernore, f1uorescent (e.
fecept%:@)“ga ), bwmuaﬁm%%%@ﬁﬁgw%%mﬁgw@awt@ﬁt% aglty getgggable labels, or
radioac®iRt bQRE tb BRIHS ABnIRALF RO HERiondN blepRdY, efnfsa)g%rfﬁ\%nUMat can be

ot her hindi ng nol ecul es are conner0|§f 'y avail abl e for
used for diaeprstie et iheJAPyic apRASEIgHF-ot ei ns. The in

vivo, in vitro, or ex vivo detection, inmaging, or

tracking of a an HSA |inker of the 30invention that
A Mutqted Hupgn Seoan 4lbdmare (b4 lbnkequence (e.g., a

fAl fﬁg{aﬁeﬁm ﬂ{epsﬁhgtnvg'}tfah ld%t[i‘iﬁ?%”e}mlgg 9 i§ }nﬂt t1?{1s at positions 34

epl t ope tags or any cell expressing or ‘boun o @10
and 50%.aelathes tadworifs-iyshB8A agiimppcal sef¥®nce set forth in SEQ ID NO:3. The cysteine
remdue%@?% fn > 2(9%3 %-MRJ % ?egrégtﬁtgeg ?og mea?nrlréo S;odo re%fluet (ﬁléer él}afl cysteine (e.g.,
serine, dptqrm&[ on amemgLﬂieMse,ehe a‘spalb]glmreaﬂud éw’b&(nr‘ gn J00/KE. TGS03) can be
mumw§¥ ) Li feSci ences, gﬁ % hi

“Xﬁ‘élul%(’u 3c°‘ @ift"é‘?eé 38 SHFEE"S (eBup “E‘B“‘i‘e s¢ie higgine, or
alaninel.i ke embodimment] thy eIt lﬂikelﬁﬁﬂ’lhd‘lﬁﬁedtlbﬂ k&rthpheumind aefd dhhe
entl an noi ety conjugate
00”65199@11%?‘& CO&%S@BE@%&&%@@ ip §E§2n'§P RABWRNE ¥4 16355 e Yo rIhis mutated
HSA llhl&ﬁf E)ﬁthe llﬂvleﬁ?tl(ﬁmﬂoﬁﬁabhs o ARhBLaan s@ﬁﬁﬁﬁlo&f(l & h&nh@fb@ @ﬂ}été?ﬁb at amino
can he adm nistered to treat, inhib reduce,

acid fe%\ﬁliﬂ Hdrad4s and eheaming foj aspagpgingrit aipino agie eﬁsrﬁhae S8 ("N303Q™). The

HSA llﬁilke?aﬁ%ﬁaboﬁ’ded(‘i@f)ﬁg RVRSE bin &k deo%égc'fé)g QhtitHafes CntiBRlySragments
nmpt ons of di sease. Exanples include but are no

(c.g. smgh%]ctl% antpogdigt)i oredist tsgatiog ayeinlosicallcartivsagemsi(ag.ciepgptors and
cl.ar

e oA LRy B MR FRL AL AL AL o aadiona
Ambonycin; A. metantrone Acetate; Am nogl utethimde;
Anmsacrine; Anastrozol e; Anthranycin; Asparagi nase;
Asperlin; Azacitidine; Axmtepa; Azotomnycin;
Bat i nast at; Benzodepa; Bical utam de; Bi santrene
Hydrochl ori de; Bisnafide Di nesyl ate; Bizel esin;
Bl eonycin Sul fate; Brequi nar Sodi um Bropirimne;
Busul fan; Cactinonmycin; Cal usterone; Canpt ot heci n;
Caracem de; Carbetiner; Carboplatin; Carnustine;
15Carub|C|n Fwdrochlorlde Carzele3|n Cedefingol;

Y o, .
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El satnitrucin; Enloplatin; Enpromate; Epipropidine;
Epi rubi ci n Hydrochl ori de; Erbul ozol e; Esorubicin
wo@eoedeori de; Estranustine; Estranusti ne PhoRQITES™09/040259

Sodi um Et ani dazol e; Ethiodized G| 1131; Etoposide;

Et oposi de Phosphat e; Etoprine; Fadrozole

Hydr ochl ori de; Fazarabi ne; Fenrctinide; Floxuridine;

FI udar abi ne Phosphate; Fluorouracil; 5-FdUWP;

Fl uroci t abi ne; 25Fosqui done; Fostriecin Sodi um
diagnoSinaritheadgicntds agEatraist admijsisedHy gdr, dambiosm i )atdsp hgtnBAcyl@8xic or

t ot drox urea; ldaru
G S L I —
these aptrdt@indie ablsérice bf BE OIS AAkHkar cdtihe ihPén@ibh eTIRRe MnkArs Bhn include decreased

Interferon Alfa-n3; Interferon Beta-1 a; Interferon
immunegeRicity) (=g deopragyst hest antibedy nepral Ealipnigfdinksstindhady gonjugates),

1ncreas’e@ﬁ§t@@foh@?HSQQInﬁé&onfugﬁtésqL%l & nla%@&*dséj(ﬁ)y)aﬁﬁtlﬁtr&sed

Li arozol e Hé rochl ori rexo Sodi um Lonusti ne;

pharmacglagiedmtirl 5 te-a-ydeddHe erchigethand veiwe Srivees! 12 haays dhbous 36 hours, 2.
I t n d I : I

v AEGLLE e KGO A RESLT € AR,
Specifisgfys Higtselpptitutine of debind for cesteaneest albtoreidrresiditeé 4 $oditumreduced
ox1dat1%'ﬁx?(%ré@ﬁl hetemegegg/ %ﬁ%/%r ?I;r (r: g&%‘?ﬁ‘? (y%?[%ggthe asrrqaragme at amino
acid reNﬂ@eo@]Slld; $e|n$1t1M toaleahioitimn, Mkdprpdiing 1n|‘vﬂactuoeiﬂﬂiarmd\ibiogtcalﬁﬁ‘;life. The
oSO B o SSRESEL S 5 e

pharmdeabigicthakelfe oRRGHS pdingas# theReddnasny, @hmcon%gmnamym ofMBhjugate agents

. Pepl LN fate; Perfosfam de; obr opan; .
that mfﬁiﬁ(f?&@%ﬁ?éﬁm@.wh&sz A POTHE C GRS Bet hprie BR§FF-issues, or
organsihepsEst ane; Porfimer Sodi um 5Porfiromnycin;
Pr eg]nl must i ne; Procarbazi ne Hydraochl ori de; Puronycin;

DR TS0 LR PORAELAS Py OF (YPLen e iahiedan domai | of HSA

(SEQ IB‘N@%' fRsiies KL RO RE RS IDRAG B lubMhi 8il oﬁﬁfsmggb IDS@b: 99 Qdidues

ochl ori de; Senustine; Sintrazene; Spar f osat e

381- 58§@8 SEWD%&% sppbingiongppmeas hendilmd %Sé\r echeathindion of domain 1

or IIT oPPISONMSddnien 118PHSARKRYI D NSKY %Q&@Jé% 959 895 of SEQID NO:1). For
Streptozocin; Strontium Chlorid 9; (f
examplpgan doinlicka; of tha jeetionTar dickde demmgal @ml IBédmcUkﬁ or ll and 111, Tn
. f
i 80 TEHQEATLIANS SHALQE0) S PETRIPROTA Lo v e
to any Frhing gaqu:si@e offlar tlmrega‘;em‘ﬁf(g/ gi, Seauql;a, thiearniod, ar alanine). Likewise, the

ssparacp ! AR O SPLPE Y B e RERERED PR e o any
amino Ethud)s:pidad: ether'lfhanmpa*regqm @:g., 'grut:{rmhe exrateehxﬁxdnw podiatigs). These HSA
torelin: r.oochl orjde; Uraci)l
inkers BT PAY BB TS VB ERURFIST UF bt Wich Iclodes i o
more oVh ﬁdﬂbfﬁ)ﬂd@ﬁ)nﬁéﬂt(ﬁa& BindiWp RoEdS tahd @ierabutic lot St Stleh@f @ch of
Vi nde esi ne Sul fate; Vinepidine 15Sul fat e;
which ‘tg/dﬁﬁf”@@{lﬁéi?té‘ % PFate; Vinl eurosine Sul fate;
Vi norel bine Tartrate; Vinrosidine Sulfate; Vinzolidine
Sul fate; Vorozole; Zeniplatin; Zinostatin; Zorubicin
P"IJ’Peﬂﬂerfﬁ‘l’?%?’sde 2- Chl orodeoxyadenosi ne; 2'
BRaxfiate MVCdoRjue i AL 'BQB%?@:(&&Q@ Cis 'aeﬁrfeﬁlhgﬂefnr B4BIHSA linker of the
N-propargyl- §§ di deazafolic acid
invention jshest -2 2- A abing acigy in dangt polalmmgiamgmrﬁ that can be bonded (e.g,
l,0 r t
covalerfyiE are S ML RATINE PRy BATL BRI hued b ERaBRdfhi
nltrogen nmustard 20(nmechl or et ham ne);
cycl ophospham de; nel phal an; chl oranbucil; ifosfam de;
busul fan; N-nethyl- Nnitz®sourea (MNU); N, N -Bis
(2-chloroethyl)-Nnitrosourea (BCNU); N
(2-chloroethyl)-N cycl ohexyl -N-nitrosourea (CCNU); N-
(2-chl oroethyl)-N - '
(trans-4-net hyl cycl ohexyl -N-ni trosourea (MeCCNU); N
(2-chloroethyl)-N - (diethyl)
et hyl phosphonat e- N- ni trosourea (fotenusti ne)

N ~\ e L
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5D; antagonist G antarelix; anti-dorsalizing
nor phogeneti c protein-1; antiandrogen, prostatic
w@200eiinora; anti estrogen; antineopl aston; anti BERNES2009/040259
ol i gonucl eoti des; aphidicolin glycinate; apoptosis
gene nodul ators; apoptosis regulators; apurinic acid;
ar a- CDP- DL- PTBA; ar gi ni nedeam nase; asul acri ne;
atanmestane; atrinustine; axinastatin 1; axinastatin 2;
axi nastatin 3; azasetron; azatoxin; azatyrosine;
proteibproeat bindihg intdetivy &t ¢. Mestin dndlagidol)) tobl&t dnifBG braaiboRCRE MR of an
ant agoni sts; benzochl ori. 10ben | stauro rine;
HSA 1iikers dpsie e iR Riayife, Bedilp lhersip vt ey Ohibe B@ﬁ@%l%ws

descrit3d hbﬁtrﬂdah B BB A PoiGheptindi it @6 mdyi el B‘t4aB1 61€;8,9,10, 11, 12,
bIS ntrene; blsa2|r|d|nyls erm ne; bisnafide

13, 141514, ohie 1, 205 SOTe8TiRG 4o lepgib. 1hPaichgRomimean the connector is a
sequeﬂ% 8RRYC o[V cBE; al i RPkdrin ] g\ﬁam#ﬁH CiQJc'lﬂea&evahﬁ’é%BH&@' R%&houygh not

| f oXi m ne; cal ci potriol; calphostin C, canptothecin
spemﬁafébf apampigied hergingthe comepprefghy inzention @@m@csuoh)y glpcimea plipios serine,

I U
amino agdein;lgrath. i Inkipbiftread: embadizrehe dieppneawe bttackédria g amino terminus of
an HSA nlﬁi(é}lhg?otrhl% al(lln%%)d se@ﬁ 'A%éj’eorr mAg > a,%g &%%Bvr}egﬁg{g%{aaléed to the

cetrore Ioro ui noxali ne"su
carboxalt@'mpmmS the ainparig hwulemqe “a%l/iaxir 1 (SEQAD XOS Tierennector can be

clotrima col.lisnycj ; [ 1jismyci.n
covaleRPAGH F s G Rbioh “RAS iy cs b b e B e o aain ac
residuccoitiag i HSA thlarhe 81 tsh incl8ded betvakh SMadr@hare BihyiAk @dvies, Af present.
8; cryptophycin A derivatives; curacin A
cycl opent ant hr aqui nones; cycloplatarn cypenyci n;

HSA Isykcanabiuprnef osfate; cytolytic factor; cytostatin;
ZqﬁacI|X|nab deci t abi ne; dehy drodldennln B;

SHhedbyy Wb e inventioeryhickigay 6?@“?11113‘ ingladq the Benaiee gennectors

descrifd@XbALONRVE moFEXMR! BRARE Jnmegésa(?e's&maﬁ‘ BeloW! ;Q)Wf)tme%ased detectable
di dox; di et hyl norsperm ne; di hydro-5- azacytid

labels, gpchgthiprarohspartidedased dhesspsHiycaasnts diap he pyprucsg |r¢09mbgr@mtbe ;For
exampFl:' §ﬁ&¢&lﬁg@£éqg§1’ce Q&%@ﬁg%‘ Hs Afhias & We 01492)96 bk Jflll'é '096 8 el ements)
dr ol oxi f ene;” dronabin duocarnmyci n SA; ebse
may begxprassedi(e; insdasing iviret vesidr, @e Uhr@gabcalle)‘ inaragtell feg., E. coli),
r
e LSRR PLIAPLI Ty SOBHLLPOSS: (e By et ..
a transgané rodens; unelslaue ¢gen agondision;huesin lpugmte) aAnttag:mpmsicm of the HSA

ct oposi de; hos
linker 1?&?6'“0‘3? 5 t?S’Slée)z 810 grg? ane skﬁ]teg rgr((t;lg% rélay 1'5%15 Sralé(g?lﬁgy the HSA linker using
standarddgnetein ipniifietiof metpdsteigmF PLCrast@ity deombloghapipi)r iAdetambinant
udar a

t.| I i ne: fl t ;
e PSSR iR DS SRR o i

illustrafedrimegugne; fostriecin; fotemustine; gadolinium

yrin: IJ|un1n|tr gal oci t abi ne; ganirelix;
;@F% f ?fﬁﬁ? B8 W@@hm %%UH%Onegqrmoa? ?ﬁbﬁ@oﬂonal elements

describ3@ bivie iah B SyntHEPAN! raficed) R Gkﬁrﬁ tﬂmmﬁl@/ LRNR prepared by

bi sacet ani de; honnharrlngtonlne ger|0|n
techniqupngrapraiy estabbished in thetiise peniide isld’él)@is’fse?‘féh as thy spidlrphasepproach.

Solid- ﬁhh@&ﬁﬁé%ﬁ@nvdlté@@%éf)tvwse\ﬁ@dl%gpgf 09248 gg{dlnjéztg gg{' 13&@ tide
i m dazoacridones; im quinod; Immunostinmulant pep
chain thaf &y Jjrked {0 %en@}wm ppoaceravatrix, sedestrolystyrehé. letecﬁ-termlnus residue of
rd.efr, r l. S,
the pep:tlg%§ r%ﬁ gﬁée}m?e?lggg %@rg?llﬁglﬁ g a@:ﬁfa?l@%u optkﬁ{h %%ﬁ'{ b group protected with
i rinotecan; iroplact; |rsoglad|ne i sobengazol e;
isohonohalicondrin B; itasetron; jaspl akinolide;
kahal al ide F; |anellarin3®N triacetate; | anr eot i de;
| ei namycin; lenograstim |entinan sulfate;
5l eptol statin; letrozole; |eukem a inhibiting factor;
| eukocyte al pha interferon; |euprolide + estrogen +
progesterone; leuprorelin; |evam sole; liarozole;
| i near pol yam ne anal ogue; |ipophilic disaccharide
peptide |Ip0phI|IC platlnun1conpounds Iissoclinanide

e
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25hydrochl oride; pirarubicin; piritrexim placetin A
pl acetin B; plasm nogen activator inhibitor; platinum
W@ ovpli 020 pl at i num conpounds; pl ati numtriam nBCT/US2009/040259
conpl ex; podophyl | otoxin; porfimer sodium
porfironycin; propyl bis-acridone; prostaglandin J2;
prot easonme i nhibitors; protein A-based inmmune
nodul at or; protein kinase C inhibitor; protein kinase
Cinhibitors, mcroalgal; protein tyrosine phosphatase
an N-girgthétlnigtagens ;suqb @s h rbutylos y@dsingl @rpll]l:(ﬂiﬂtﬁ) piyd fuseenylmethoxycarbonyl

hibitg razo o
OG0 DSl RIS b ooy TRy BB epissya agents sch s
TFA it die c&mtoﬁg}mﬂ? St Siperidid fo Fre0ETkindtiymesedniiff acid asidha e Syprotected
form) E%@&%&% f]t %(?ﬂ%%(lqeg:ﬂ?ggr% glgi: hzlfs|b %l?:(()ﬁgbo > 1(Iieng~I ICbCI)t %pon formation of a

peptide O8R, 12 6R2ERCHE WA 9{0914@8% seBtByddakied of thRERAIYESdBe, the agent
186 etldronate r hi zoxi n; goz mes; RIIl retinan de;

is cleayglyfosm theispRportyi & Wﬁ%reagwpfh aﬁérlﬂw%@aﬁptm 9Eh(I'FA) or hydrogen
fluoride WAFPI 1P@RG B tHe HS AR whléfﬁlfnhj#ﬂ Behude S d?tng)% 0% thSgT o elements

sarcophytol 'A; sargranbstim Sdi 1 m nmetics;
descriked #hee; ¢, begempBelarddn oo (W @hrﬁen A IgpreGpgMentss whish can then be
ligateddb 'f&ﬁﬂHQlwﬁ&E @Sy 8} &'ﬁg& ¢t.ransduction inhibitors,

signal transduction no ators single chain antigen

5bi ndi ng protein; sizofiran; sobuzoxane sodi um
HSA ﬁ?ﬁe??%?zii;?éﬁo'eﬁ%d' um phenyl acet ate; sol verol; _

sonat onedin b ndi ng protein; sonerrnin; sparfosic

abhed]SA bhleangxthe mvE);tloe;mam arabd pra@;rec&pla&nmmenﬁthn;includes one or more

. |sta nm.ne; ste i,nhibitor; . :

binding PRI SR oSS RRARP TiseGENELS Bttt Ao b Rofainglschpin Fv
(scFV)} mmptoﬁ’llgands Ulef, iproasih BeglySoppR&iAtEANdE oViBSPaEE)I N allow selective and

spemﬁg &Hﬁ%St | Eﬁlﬁ éPS Wﬁ&%@%& ?@%%gggmeﬂgtgqgﬁ ‘éggrggnu rTahrér:]brl]ndmg moieties

can betbdhdednaiht B liflkan@xl ,fvala dRbRhAEkde peﬂtﬂb‘ 'b@rmJ SibhiBSr hydrophobic
10t azar ot ene; tecogalan sodi um tegafur;
bond, greyjig 3 pighsaHipity prafeip-grassie Padio 2 iHeineion 4.8 bipdmwisoriding. Asis
discusde8 ABAR| ANMISIL Tinkd BF PR FAWRsion Bt RGO Bﬂ&ﬁ%ﬂﬂé(b&i?peptlde connectors or
tetrazom ne; thaliblastine; thalidon de; thiocoraline;
binding RloHBDIBIDE fIcAMb ARG SEhesichlly prodised.c:  t hymal f asi n:
t(b]ﬁ/er@ M@Elh@iné %?e@i%@éan%g 6381'1(%%1 to EJM@Qlﬂk&%?thetlrt%ﬁgén In one
stinul ating hornmone; tin et eti opurpurin;
embodtmmp‘az arinAgs; identica] rbmsimen@ﬁtm iger.inakaeties bpan@ibasgme structure and
[ m
innd R LTI, L0 0l L ETSEL 853t v v
carboxy térmimi,i thé H8A linkérriiedreteedifoeding mppved evidity of the bundmg momtles for their
target e{rﬁrég lﬁliablgat%’velg (ng)g)r ﬁl%ﬁee (é( ngﬁrrltobérécﬂ : gtb git)lgtgess rg érgz?n?\syg(b' sdch asa
WFV\@ﬂnmnhngﬂﬁnbmﬂﬁiywdamh@ﬁdﬂﬂf@kﬁﬁ@$9mh@ﬂepbﬂﬂfv“mhbmdmg

o PR E gARE by Gl e B s o
linker (e, dﬂH’@emﬂeHEAp?lkéﬂ ddhj u‘gatél)Ctb allbi ﬁﬁlltlp\lfdl tavgal atnh@@l,s or epltOBes to be
vorozol e; zanoterone; zeniplatin; zilascor
vound B SN Fstiend Qg SDBIB ST PIERHOBFCIC e Rinding moieties
can alshBE bbitée B dnOHS £ ARk Sesion k#QQar¥pIt, @06 BEMble! GRrkf binding
canj ugat ed. mol ecul es and noieties. Site-specific
SPeCIﬁ%IH?ﬁ %g@&?ql%ﬁ/aawgmlwb&loglwé Peoppitienen tbe linles permnastre tisell
combirBtibRAATTRRAlN thm@t?%Qﬂrsf Hopué'efﬁ‘ {h‘é afaﬂoﬁ Bevidiebiik yRA8IKE conjugates
cyt ot oxi ¢, I muhonodul at ory, cytosta c agents
including, e.g., anti tubulln agents, DNA m nor groove
bi nders, DNA replication inhibitors, alkylating
agents, anthracyclines, ahtibiotics, antifolates,
anti met abol i tes, chenotherapy or radiation 25
sensitizer, duocarmycins, etoposides, fluorinated
pyri m di nes, ionophores, l|lexitropsins, nitrosoureas,
pl ati nols, purine antinetabolites, puromycins,
steroi ds, taxanes, topoisonerase inhibitors, and vinca
aIkaI0|ds or any other nDIecuIes or nnletles descrlbed

— o r .. T .
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5Therapy (Baldwin etal., eds., Academ c Press, 1985);
Thorpe et al., linmunol. Rev. 62:119-58 (1982); and
w®eroonzde20 et al ., "Devel opnent of potent nDNOCPCIEE2009/040259
anti body auristatin conjugates for cancer therapy,"”
Nat ure Biotech. 21:(7)778-784 (2003)). See al so, e.g.,
PCT publication WO 89/12624. An HSA |inker of the
i nvention, or any nol ecule or noiety conjugated
thereto, can also be 10coupled to a lytic peptide to
are distlosachigr.gadetatnatidnat Pegerit mpphta'tiGmPubﬁdﬁ:tl’bnb WO e0gwestl Q@Eﬁld WO
2005/ lg ?%gﬁe&%ge} l'g}'Cﬂgogfaatte 1)3/Fgfﬁ1§g%e: glg]ﬁﬁb o ogﬁagefnl?o]t'rvgel than two blndmg
moie‘uéﬁt(&@h;ﬂe@ﬁlﬁe ot ffadeitbandigh Sictid3pLAtHR WohdedAd arinSAtli(ﬁlaérﬁ'@ form an
i n; lysolecithin; cardiotoxin; and cerebratul us
agent Oge‘%edw‘?? Ufkern et al., | Biol. Chem 253(16):5752-5757,
19E&)ventih BLGRE alp%ehnﬁvln@\éﬁﬁﬁt ARt R seBdrR®iReh o R6iPRA, B¥h of

conj ugat i ng. an l'inker of the invention, or any

which gag) e 28 eithes theramine caare grminas efthe H8Adinker protein, or to
polypeﬂ:@d%moh&‘égﬁ% QU de@imedl péi‘g}{ Jrﬁs@ﬁ’trﬁ? Bithef OMIHORLER. Fl%&‘e g 1l£l}u)?trates an

synthetic peptide that 'shares sone sequence
exemplgry @peieil EWIA lorkar #éhfemwgmpnsl whithhtvemlgindifg mhigtiess({‘armall”lagd “arm

2") arc QAL éaé nY REAL] A8A ¥R r%g/nﬂ%e gﬁ"p &hﬁ{ns‘g&

ioon pueg B ao?){peé de c%nnetctor AAS and

carboxg bramigel ﬁcéymmlcbatohmtw WA 2N E OOt 0N Bofdlrgl rmhafeh &d.g.cal antibody

or scF \itcgﬂ'l g]g) egounla t tg ;)COI B g :31 eﬁnear;\éllnglggl 6%51 gét;%hﬂgﬁ lﬂ%ﬁ) for
examp]el deelknth ortldnmallyvaaglt usip, bi@in-aidin (Mdracivhe Bibtinyitioh Bf amme (e.g.,

i B0 L B e 0 o SR R S N e

and carf B useX aguaéh bihdigg MoTIBOG MM A Mniker. subuni t. An HSA
E%Wyer of .the invention, or any nolecule or

ngyReistesthal et be InglydFd p %Héédw#%roc%gaﬁyf ‘ﬁ%ﬁ’dé‘?m@flmlude
antibodi&CariBOSPRIN RASRcdpadtt, lafd Bfan8H ZYiRES ¢ (oM YEUAT to an HSA linker of
hosphollpase A, phosphol i pase B pﬁos hol i pase C, or
the mvgﬂ@g K b FRembippntde.2¢ Burgang atuarl«yphwmwéﬂema%edwwmttc or
naturall MBE 89EntioR IMERAMpI K SHiibOdied BSmARYSHLRE dla%[)dl@snxl spec1ﬁc

mol ecul e or noiety conjugated thereto, can al so

antibodigsygitibedyt fnganenigdf abafqum@ts&gew melegubgsnsingle elgemitv &sﬂé»t) molecules,
tandemGRPy REIHSIEd af o dFRLBG utic applications.
aneem |oag§?veaaggnf %ﬁgggﬁgﬁéaﬁ%ﬁﬁglnclude but are
not limted to Flbrlnogen 1251; Fl udeoxygl ucose 18F;
jbﬂmoy%yorodopa 18F; Insu!in 1251; Insulin_lSl;; | obenguane
31; lodi pam de Sodium 1311; |odoantipyrine 1311;
atibadier of ﬁteénvﬁntidlSi]m],udé thd od(6, ppAy Iadve [ S dind igELiR@es. Antibodies or

. ohi ppurate Sodi um 1251: .30l odohi purate So
antibody 3 ERRELE B oy BN Bl & ekoi 3 S0 PR R BBt S0P By
determh-ljt@rre)gibﬂs(I(CD(Re ol Bidding ijméshhﬁ’t blndEd tark@ pRAtdIh ) o 3dpkoteins, or

.. lothala e Sadi um 125 hal anat e Sodi um 1311;
epitopeg Pregyt ﬂ‘g?’fﬁ’fmr P G)@?fi%’ BEsEsei8S2009/ 040259

Meﬁ:w ldy the Rh it dikd, 2ok frafk OitihERDf, A8scABHherdWPEdnSBRERS non-critical
e 197Hg;  Merisoprol Acetate 203Hg; Merisopro
amino- ﬁ‘@‘gﬂg’m@é@érﬂﬁiﬁ%‘@ﬁ? ?frﬂef?élo%gé"th'ﬁéf‘c‘f?ﬁlé't’lle A GOpsTR regions without loss
of bmdﬁfgtsbémih‘{ty F sdekdringR G J)IQtherz;B?&laﬁ'@cttlem@gm%:afﬁmty e. below
BLci sate; Technetium 9 99nifc Di sof eni n; Technetium™
about 18 M Slswally; amreneihedt erapiilgiifiegBra resomerating sqrél@m@twnwhxbns
substarl R RL R ok rgERAEO R YT MERBY i which i s dertved.
Mebr of eni n; Technetium 99nlc Medronate; Techneti um
99nifc Medronate Di sodi um Techneti um 99nifc Merti ati de;
Techneti um 99niTc Oxi dron¥t e; Techneti um 99nTc
Pentetate; Technetium 99nifc Pentetate Cal ci um
Trisodi unm Technetium 99nifc Sestam bi; Technetium
99nire Si bor oxi me; Techneti um 99mlc; Succi ner;
Techneti um 99nTc Sul fur Colloid; Techneti um 99nic
Tebor oxi ne; Technetium 99niTc Tetrof osm n; Techneti um
99nﬂc Tlatlde 10TherX|ne 1251, TherX|ne 1311

o A PMNA A o A N~ A o A PMNA A
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15Ther apeutic or cytotoxic agents incorporated into or
coupled with an HSA linker or an |I-1SA |linker
weopag@ee may further include, for exanple, PCT/US2009/040259

anti-cancer Supplenentary Potentiating Agents,
including, but not Iimted to: tricyclic
anti -depressant drugs (e.g., im pram ne, desipram ne,
amtryptyline, clom pram ne, trim pram ne, doxepin,
nortriptyline, protriptyline, anoxapine, and

Occasivagdlyod inutare)antibely-ot mitibpdy fregradnt tandepeleasddvingdrthigsime specificity

and m((zrgaggq gfgﬁﬁ Eg‘({rngllai(e ev&ltht a %ﬁe?%lgggﬁtlbggg?r?alé%g%gﬁ{@%@eﬁt frcc:)a}n2 \:!\'zhich it was
derivedi Pliagedisplaf ﬁch@]ﬁky&ﬂfe@}{?ﬁkff@téch@ﬁh@@ﬂ&éld@gﬁg"ﬁjcb bAt®odies. See,
e.g., nylamne, tri uoroperazi ne, an
c.2. Db gt SOy IR Sk ol SO AR BT Aot ualiyRi06204,
incorpbi@ied by réf@@meiteR.; antiarrhythmic drugs (e.g.,
ui ni dine); antihypertensive drugs (e.g., reserpine); _
THICJISAEpicepkihs invantipn cabpishbohminded tare Sumems fiagpisy ofangutibody
‘ . . i € . e .
T L
separajeryerigfdekeagn c8, variakle lightehaiasFabdlab'c Blak).0F abepdnd tsgFv. Fragments

. ' | A [
e S B o T
F(ab') sfrigmenttanrbg ob@mukd fromiantlgh frelanledly phagol givdligestior with pepsin at pH

rosi §. fact.or.- al pha). -1 SA Lipker of the . .

3.0-3.§|1 Lﬁs\‘f;]’l sfalngehrfi moetr[hog% iucﬁgf %xg%eﬁésc&be% ljgeir chl%lﬁ_ﬁaeé?éx&bodles. A
Labordtére Mxnoal, Cald SatispHdocubpl By .t(0088N Rubtfiageiabalay 6e obtained from
~agent. Antinetabolic agents. include, byt are not . .
Fab) PGBl 8 e e o " BOHSGUHAEY BRAIEERiah I papain in he
presenckedfir¥@icing @8éntQ Zdidhh DRI daR Blso BOSloaslel BY RRomBMARTAA RAniques.
dacar bazi ne, fludarabi ne phosphate, fl uorouracil
SeamegS L PHELEF el FRIRG BIRER 1o Br Hae Sdhey digestion of full-length
codinglsB@lel€s BN atRrictith bORHREI ok BY de MhloQlAREis. RIRAYABbnts are expressed
. chl orohydrate, pyrinethamne, WO o .
in the oy 9f RIPEGLOROENI WTPYEOF OUTLBINCAPE PpPreasiert's ad vanipgequs Ktadlinity-
sharpeSihb 6 P4 RiBadi&. Ur et hane, vinblastine sul fate,

vincristine sulfate, etc. Mre preferably, an HSA

i nker or conjugate of the invention can be coupled to
HumatdidhiGo A&l d-type antinetabolite, a class of agents

that 1 ncludes, for exanple, nethotrexate, proguani

clhie dmveydonafigher pyaviides fdrdininam zedt antibati¢sop comtsnation with the HSA linker
ot HELEEA AR AL HEHORIRY B odd R ALLHER Bl R amananivcy
sequena® lage otheeor amorerueryferbly) aligaf tbel CDRe bk apecifeval latosm abggen (e.g., a
Iowhgopgl%%i%o a neanE offthe ant hracycline famly of
Proteln, B PR O YR 48O SREPS ng but not limited to

?hmmed iaﬂtﬁooﬁﬂ :caﬁzlri]’iyﬂcfoatt&nt fﬁmmgmgiﬁhsnﬁ:ﬁ?&d ﬁlbtdtyrdraay €om a

oxor ubj ci ne chl or hydrate, epirubjcine, chlorhydrate,
roman e e DI AT . it el o inGP e I oBPe o PR the
variabl6 fdg@inhieelvat om a hGABPARHBGEC | Mhe @indrd 8f tHECHRAYAINE S pBftion thereof,

rel ated conmpounds, such as 10, 11 .
as well s disgnee iR QI SHBP B HE O oF BPref thefifdks) afe protided from a non-
human BB SuBPhh £Hadek ¥ty CORPMRALS redMHO £ HGhHERS, Bay or may not

variety of structurally-rel ated conpounds, e.g.,
be presgifsani t oci n P3, mayt ansi ne, 2' - N-denet hyl mayt anbut i ne

and mayt anbi cyclinol. An HSA |inker of the invention,

or any nol ecule or noiety conjugated thereto, can al so

be coupled directly to a cytotoxic or therapeutic

agent using known chem cal nethods, or coupl ed

indirectly to a cytotoxi&3or therapeutic agent via an

indirect |inkage. For exanple, an HSA |inker can 15be

attached to a chelating group that is attached to the

cytotoxic or therapeutic agent. Chel ating groups

i nclude, but are not limted to, ininocarboxylic and

pol yam nopol ycar boxylic reactive groups,

di et hyl enetri am nepentaacetic acid (DTPA), and

-— oA N a2 o o o T T e




10

15

20

25

30

30liver, kidney, heart, lung, prostate, colon,
nasopharynx, oropharynx, l|arynx, bronchus, and skin in
w@e@en2doe0 prevent, stabilize, inhibit the progPE€sEENI/040259
of, or treat age-related, tobacco-rel ated, or
aut oi nmune di seases or conditions relating to these
organs by targeting, in the case of autoi mune di sease
for exanple, autoreactive T cells (e.g., by binding to
and agoni zing tunor necrosis factor receptor 2 (TNFR2)
pTl&Sﬁh:ttltlﬂn)ntolﬁ encditnoire A tiseWEDRs 0@l d tsinan AlriddRAldniatk@sm@dork is

N e AT
frame@éﬂk}éﬂ@ﬂi thel€fine WA QBB AtiBh @s B0 Hodst vaWhis1B frdmbwé® Slom which
exerts Cyt ot oxi ¢ or

a_.cancer cell),
the C[ﬁﬁ %Q%q%c Thisfgachieveshby (H’éa“&‘ég the hpggan W&‘h‘ﬁld@maﬁs from human
antibo@$ WhO¥ifamRALNRERIchS «xNBR A higRidREH: ¥ s‘éﬁheﬂ& dnh%@uétuﬁh@énuty with

of the invention, can induce events in a target
the mysioe Harkbiframeerk demainsdiepehishithe GRs wite detivetlo Thehgavy and light
chain #£8b1A ﬁtaH{eQ/Uﬁr}e ibRcaf® B@H%?lv@d fr@ﬁ)l(%ﬁ)é &ﬁle%r dﬂ'ﬁr r?an C?(ﬂ{lbody
senescence. Ternative a cytotoxic poly
sequerjcg§. ndg hwingin aIaIbOﬁiSﬁqukSeqan b thelsequencee nf natra 1}Oammrrmg human
I | ar | ogi cal
ant1bohl@§ %51;8@1582% Qerquénragg (Q‘sg\aa?@ ihg% gn%bo{i’ie% 0{ cag% %grrr]lan 6qw%varnable
dmnmmsambn©$ﬂﬁk cgl Kettlehordvigh kogi, adteiadpimidringd; 778 (td91pKolbinger et
or exanple, an HSA |inker of the
all%g%@@%ﬁ"% Z“ﬁs'gélgggcaspase 3 will bind a target cel
(#itgble hamerameidodyCelhencarng: ﬂdﬁldﬁ'feg 0@ aRAHRGHI0D Hiemikd el scquences
i nt er na target c t he caspase portion

i
ofthe 5P Ey AR ot s o s 6 KT AREoRRe. T he comparison i
performwse@m@mmt KeaGASRARDt GRASEdUEhe yﬂlﬁdlm&te@é Mmihérteﬁwcﬁ I ng

% $(g popt osi s of the target cel
prepets: are@ﬁ%tgothi’éwc angﬁummzqduaﬁk@dleéfand w@lbpqlw%me@ﬁ are

descrlBeﬂqxll léCéE‘SU 9 &Y PO 4R 199k BERY 10E s@@abi % b, 8k |4 472848
I n anot her enbodi nent t’he i nvention,

er :

5,914 %%58% %%%%0 po): §9éptidend he T 1t3§nti NeS dei0i Appdieation Nos.
2002/0081 S8t BRUA26¥318, a%é@@@:f/ozcz%k’m PTﬂﬁra%L o %‘bgdf’&l Qﬁtk g‘n%reofls

JOIned with an HSA i nker of e I nvention-“can
furthen degqiibedink ¢4 Ust. PhtaiiiNist 6.8 hled 12068 bRk 16, arfd @A71343.

associ ated with, necessary for, or beneficial to

cancer growth, such as endothelial cells that form
Recepiotsowd Digesdel s t hat perfuse solid tunors. In an

ef\/%?lg\;rqun%}lr %O%H?sd?oprotlelr}xkoer rg})’%épl‘f)t%gle eceg%rsaosr cf][gg (ﬁ%ahl‘lpdc '(lf) él(’:lj %SA
linker Qfehcgm_ventmnr HSAd)nkth bomred ®\htﬂ1la(redeytor bnlig@ans tdnyhe vRéd, for example to
specifi gagl:y%t%rltget & es?tfrct(:% plé)g 1% gtcgli Iﬁicc%,roar C@g%/ rj;e gt%sltsﬁe g%%gﬁate r urthermore the
specifie Htmdﬁhg € thie ,Hstmlemdelsﬁsc&ptdﬂkﬁ Nig@fd dohigatd t(ﬁ!’d)ghe@tﬂtafg%t ie@é]ﬁ&g or ligands

to an.acti vat abl e E %PC yt ot Qxi c gv peptide (e.g
can caysc gRoflishigiof Apgen|stg pip %Ea HYibgianptracsliyari Ogmé%ffélﬁlaéméfralmg
pathwa36t MY @fith @t JIRSBindIng AVAGRs Qé’scﬁﬁbd%?e%ﬁ?ec@ﬁto@ r.’:lhl@pl anB®) or fragments
this enbodi nent, texposure g in vivo %
c

thereoly gandhesenicingd fthepping é”‘i!’f?ro‘laﬁlj)éﬁ rpgi aﬁanelﬂr%% Hakes pf @ws dfgyention, or
to an af@RARIEeQiucoligAY iR grshhgnkeyt ot oxi ¢ pol ypeptide, renders
t he cytotoxic pol ypeptide biologically-active (e.g.,
dPEBP R récqpforﬁ:ﬁndd@ﬂlaf sitlgt cannbr jedoadhsl a I8olinker of the invention
mcludvp b@d athh&EPilnll 't(p ﬂl%ﬁl LRk %rg\%h F&t&r lptgl:%)poggfdl?q ﬁ]) tIEﬁERCQQJIm like
converte téd a |oI I cally-acti
mnth an HSA linker of the invention is a procaspase
(e.g., procaspase 8 or 3). For WO
2009/ 126920PCT/ US2009/ 048259 exanpl e, the procaspase 8
domain of an HSA |inker of the invention can be
cl eaved by TRAIL or FasL upon internalization by a
target cell (e.g., a cancer cell). Once cl eaved, the
bi ol ogi cally active caspase 8 can pronote apoptosis of
the target cell. In one enbodi nent of the invention,
the cytotoxic polypeptide joined to an HSA Iinker of
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maki ng am no acid substitutions, nutations,
truncations, or additions) to facilitate incorporation
w@boobhzoeyt ot oxi ¢ sequence i nto an agent of t hBCT/US2009/040259

invention. Desirable alterations include, for

10exanpl e, changes to the am no acid sequence t hat

facilitate protein expression, |longevity, cel

secretion, and target cell toxicity. The invention

al so features a nucleic acid nolecule encoding a
growth‘.:&ittot A%y npedrgipemdl icpichetisl tanfitici ﬁﬁtoplfe&tpﬁjrmc-met llsaknddalas

nepataiP Gy belah frpty bt e SRl Re e MR R ppEmal g

factor FEREREGUESTRARpiIErmiaN gtbﬁwﬁlofaatbﬁgi(ﬁﬂ)t msr@guuﬁz Gibedbldsegr@wih @élor

, 1SEé resr %n vector), such that, on _expressi on of
receptqry Platqhiteleriyd ar%th sl ieeBt (FGHRch Melek darere goudh
factor %Gma%aﬂ&%gdé%élﬁl éxﬁ@thvﬁé:tblor%eepkﬂ?VEMFﬁf QXdcBlar endothelial

tide, HSA linker, and binding noieties, if
growtfbfaggéh EGEyy tém@b@chms}faqtq)rﬁk@gm( eMYR), mg@é@ecrosw factor alpha
t
(e SpTAGyMaL e BEGRA QAR FGIpAES.
recept(m:,@glt sesepiore gkt (gb(mtg:g]p@ﬂy%ﬂggtlm @thggostnhd -fhosdetetreceptor-1
t

(SIPR a@%@%’é?‘? _réc ln“ Peﬁkocg{é ufiffn B8 ol h 13%%%319 ‘G4, cp11 £CPLEGD20.
CD25,|(ID2270CN@£3§)70 CRSPARSS, (BIY (Eascrasp@@eCBl((GSE@chl@r &0a8Bdsion

molec1ES (R ds TR R Nl e BARERR SJE e Bl ERSHT D17

(Fas ligrady, 68253 { AR ﬁel‘lat(eil’lhﬁ)pt(asﬁls(dmaﬁ\dﬁ-hgr 1B@BP{IRAILAMCOS heAherER2,

exer BTt (T 50 OO B T bl

recepude albha ﬂﬂr&taDMAlFKIEI | dp1 AL 31 £QPM S EfhiriAGE§H) 7 01(, Fluk643) addressin
RAI L/ APQ2L SE%I D NO 45) and TWEAK/ APQBL (see,, e 9.
cel ad{ogn el é&%@ 2 DornobmaretmBsm LA Lewe, Mt

epithelZD 08 Qh8sdn/hole1BE @IpTANIE @e[nﬁ&ra%h?& by (Cﬁiﬁ) eﬂ?@s@&te specific

pro- apoptotic nmenbers o an1|y, i ncl udi ng

membigag antiger ASYIANOT AG)y 72 amitigen, Bﬁ%blolsa@altygz@vq fagumnpthere@alk
' t [

A ot SRl Sge s So g Lo aRk EAIED. nker plihe invention
using angoé the meed)ods d%gmﬂdartpragdpm@ép gntibedige pragtipecot fedgments. and

2 (VAP1 and VAP2; Masuda et al., Biochem Biophys.

Res. Commrun. 278:197-204 (2000)); pierisin (SEQ ID
Diagnis@ic AgentVat anabe et al ., Biochem stry 96: 10608- 3010613

( du0|n te|n SE

B R AP RS B il oR AP i Gl B bR e g agtivoay,
antiboqyr fopinent rq@eﬂ)tyrp eplngadda) (e, coepled to athSatn@aatgeﬂittor to a detectable label to

ei n_incorporat e
Form 4 3558545 882bSets LRo0% OND3BL PR ALY gt gt ncude
a detecagbteplbban-a8 8 swabaitirebim o vell BSorRWe hodsoARthdraf &EE agdtsdr binding
. .Euro gan Pat ent Application Publication No. EP

mom“TG%%%% h¢5¥Pei n i ncorporated by reference):

al"Hé'H@ﬂﬁ]ﬂll&ﬂﬁﬁl BebRE L@ SonSMS Bande c@ﬁ}qaﬁ%%ﬂnﬂa el gate by reacting the
angi ostatin; and other apoptaosis-inducing proteins,
free anrlﬁ% BLQHP ﬁ’@a tpﬁa@g]@e Fakles phibe L SA linker wigh zpnoqmpw@rlate functional group of
the chdlMéreERAkE 2ORboINE ol &t acFal&MstefPR IS d;BlQQi COH_]U ate may be formed
Pubii cations, each herein I ncor porate erence
by 1ncqwgatugﬁbg¢@@5&ggwlengghgnmgt@‘@zgpg@%gll@DT@)gv ]1ch is common in the art of
coor D a0 R Al Tl A A e s d T AR hain
jagged 1). WId-type HSA Li nker Conjugates The present
i nvention al so enconpasses a naturally-occurring
wild-type HSA linker, thasl1l0am no acid and nucl eoti de
sequences of which are provided in SEQ ID NCS: 3 and 4,
respectively, in the formation of binding, diagnostic,
or therapeutic agents of the invention. In al
enbodi ments of the invention utilizing an HSA |inker
with the am no acid sequence listed in SEQ I D NO 3,
one or nore polypeptlde connectors ~as descrlbed

T N a o .
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Truncati ons The invention further features a
conjugate that is fornmed using a truncated wld-type
WO b@N1poky pepti de, which can be conbi ned wi th PCEUS2009/040259
nore pol ypepti de connectors or binding noieties. 20A
wi | d-type HSA pol ypeptide |acking 1, 2, 3, 4, 5, 10,
15, 20, 50, 100, 200 or nore am no acids of the
full-length wild-type HSA am no acid sequence (i.e.,
SEQ I D NGO 3) can be conjoined to any of the binding
Synthesii EEDAS derivativag D& sitgpeQire fepetaane Wiyat: a0 EMb&nflesk rcrhbﬂgny 2:323
Hmlﬁereln TrunEFHlons E Eh %Brr at. one or both ends. of
(T991R i gsacrfhen Rigpkinggack ghthe fur Geradigating catbrdy] erups with 2 frkmty! group
while the 3&1@@@8 subbi e @h iR flen@RhAn 1AL tORBct3MNNRe Afind group of a peptide
. i due need not be |inear. Exanples of wld-type F%
po“mWP %?%mbﬂ*?%@V?@Pﬁﬁ@ﬁﬂ%U?HQMQPeﬁmﬁ$%mse having, in
CRAPISRAK l ’
B T S O TR 2 R R P LR m nent tha
is pepiitiy. 56 Conensiiblgadthsoligphase perice pyDthNels 3)n thidsawi the EheltGSERy be

couplelglﬁ) N?gé% lllr{[l)élsl\%ﬁggl?ivéﬂzlgp ﬁ%e Q e?ﬁ%gn?asﬁ%%@%e ?%be%égg\se, or, more

Convermntkyoﬂirb pln@atorcané HSAelirdkef or S A4y linked oorgigas: df t}wndvdnhon dre ayrthesized
L1 ar &ar.gnee.

in tozo S a&‘ﬂn&qfabtqne he ﬂmmal re51dS g. ogﬂ'lle(%—ke %ﬁ&egor&i%gekefr Icgnjugate and ending

wnhﬂtﬂwwmmmghemmﬁaﬁddumemm*ope contai ni ng agent), can be

opt ed b ti.ng conj ugates .cqontai ni n fruncat ed
R8BS e N ah PR IR SR BT G BeD a0 Broup
compoR &) Hal 2692 &P@%H%@HQA 0 ReDP thddshehii@a lth b alok WKk BE not adversely
nvention further provides

et i, b st PGP s b T Bt PRRRUGH (OBGHoR T Shapeime morery

portiof(©Df e B A NinHel CortipAtd, bik@meRPbYBRP indi§on oFM&: chelator. Suitable
i correctly-folded tertliﬁﬂéstructure of HSA di spl ays
linkinggigpgi e i RN oIk a8 sl G ISHEmasioneliza i ith el vsteroups for

couplid 8 tiY 196 R1iRker ChARTEA! likef EAGIhY G QY tﬂ@c}f’%&lt(q NASHEMERid chain is
cysteine) can be substituted for these

the preegqﬁfeg éz@@néwag s tigichirleler is peptidicow thyit the-Hebinker or HSA linker
conjuggtﬁ ghrlﬂJ%steyh?Psol%d éf?éogé g}?%\ql)ilﬁg)'hgse%chhﬂﬁgsa%glzatlﬁy? cf?agl?—ﬂltlkmg group may be
incorpgratethirethe B AdinberadlSdelinkseednpisatedy redetimpthe amlm@mqbwés threonine
residud (ff(ﬁzpogﬁq g!%l é)hloggl?%gglen}égﬁ?&%qu\ée%g% egﬁa ﬁrs(t) funct10nal group on the
alkyl Chilly csg@ydsatqawnxﬁlgtw cadal edivhiod agterl -Sh&éqlldnt‘]jp( e chgltor is attached to

e LR 5RO A3 RO OIS Uy e

secondefmndth#a Igr(mh en theaﬂkyﬂ) ehaih wek tih yppﬁmiaw@@d@d)nttﬂe chelator. The second
ents. Cystein

e I S K WM R

group (Stths thdlaﬂdrlvﬂﬁle(hf)t skl raAEivEWRA & Bt Osi ARl of BRI tABEBIS AT linker
t r pol ypeptide with cysteine residues to

proteing P51 LhEE gielatdriporgpartient BRctismalgyPrsugh as acarboxyl group or

an actl‘idf@ir@féﬁ Witd secon@ifurfeyib@dl @xdu oﬁﬂl@ @LZ} chl lﬁrﬁ’(id%egr&%séag Ue §n amino
exp osed on the surface o I i nker "pol ypeptid

group. (Imélrbefaapra@ateﬁ Hhablormationpl thﬁé{% Hekes pyHEA dinkergpaiygas m@wequlre

protectiol @nd BERbtEdtfon GOINe YR b §1% pfpr@eﬁﬁﬂ Ol & avua%x"flr&ﬁ% bfundesired
or cytotoxic agent to a thiol reactive group suc

productyp Peitestigeansk depeptastieerg laccoTipdished aibigp piotdciing grewsst icegents, and
of the thiol functionality of a cysteine residue to a
mal ei m de group i s 20about 1000 tinmes hi gher conpared
to any other amino acid functionality in a protein,
such as the am no group of a lysine residue or the
N-term nal am no group. Jhiol specific functionality
in iodoacetyl and nal ei mi de reagents nmay react with
am ne groups, but higher pll (>9.0) and | onger
reaction tinmes are required (Garman, 1997,
Non- Radi oactive Labelling: A Practical Approach,
Academ ¢ Press, London). The anobunt of free thiol in
proteln nay be estlnated u3|ng the standard 25Ellnan

Y 4 a1

a
S
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dithiothreitol (DTT) or selenol (Singh et al., Anal.
Bi ochem 304:147-156 (2002)) is required to generate
W bh@onsmed i ve free thiol. Sites for cystRCTIES2009/040259
substitution can be identified by analysis of surface
accessibility of the HSA |inker (e.g., the
identification of serine and threonine residues as
suitable for substitution are 30described in Exanple 1
bel ow). The surface accessibility can be expressed as
protocblbeoisindh &ke &t &fa)rléaencgsynthﬁiﬂy arLliangst pﬁﬂ&)ontahaﬁe]ﬁatﬁct%ﬂ
contacte ol vent no , €. wat er. The
rechniiEE (RSP S B VEP SO T uSbeeH e a0x59
Wt SterdaSvagiRi@oal IiRLgasy @ HRIST al it Bolﬁetﬂyléneagi'fb%t (PP, which
radi us. Software for calculating the surface

is funcijenalized ipjthe; sppe grness enthamllibeha dessibedalpmefasiineorppration in the HSA
linker 6T ISGA YiniaY @bi; tee IP\Rlllf Beca%f)‘x%éigﬂeﬁ tha{:@ﬁklr?g)%'%ﬂs%rag AMEn&ER f be

Suite of crys | ograp

pro whi ¢
coupleg g they ﬁl‘ﬁflatt@ a@éﬂ@ﬂ F@@léﬁsﬁé fg@lr frdber hld@em‘matel of yhegfivention.

S AR A P ARSI ANty
inventipp g‘g:plapn'gitef atiagposicallnuEfy) stesll kapgblaphfdtmihga.cobplest Suitable metals

includG R, ERAGpOE et SIeH itscnpatiom fadeseniimd theitggepgs forms (e.e.”"1c0™,

"TcO, 3 ReO's Bl’ﬁi R&sz) I‘]Hy)r;&)lreﬁmm béthasses s@dinubé HSAtlhEerfdf EXSA linker
ew Swi r do ded

PDB Vi
conjusi sy o P Bl ramop R 4 o Fghiaton cheuy. When

the me&lu fssédhhéﬁuhﬂw of the}?(ﬂloa/ilrfgegf‘enaﬁl Ebdciae @ne@%@ Q{§@ido %rhlﬁastechnetlum
allo r.co ation of the reactive cysteine
compidhy 1 T54, gﬁlf‘ir\S’Eél@‘gb‘i?ﬁNg?‘ﬁ eI @RSy s e the HSA
linker dr11ES QPG | b&1[| @aRNh aqueBuAIYHOBILRLS @Khnol. The sol hﬁon is then degassed to
addi ti on, tered serum cl earance_rates can
remove;etyige, BEN P! BHYICHBR ETOHRS 459 Srew¥ s with @ﬁp@bheé@agpw or exgenple, with
sodiun I3 did¥K&Hd: thdnheG@411-8d Witk IR Odh e ALis, ’suapas'd\r?‘é]cl dcnik(ﬁfl 69-6.5). In the
_tHe invention is glycosylated. dycosylation
labeling éqegsﬁesmm@etmse&cmoé sodiym pertdgbretate, lobiakued from mcplvlmcemn
generaﬂ&* id m@&jtoraesfoﬁﬁ%n BpthE I@&Jllg%f’et %%an& aare(?u%{rgoagé{]g &EFeas
noi ety to the side chain of an asparagine re ue
stannorgsrqhb@'d@ puftcise do teduedcchgpiamagidieatkd s €hd lakelahidSA linker or HSA linker
: t b pr gsenbs: am no
crive SRS B9LEI PO o LERLEREIO 30N om0
dnmn@mgyﬂmmlmeHMamthwuhwﬂlmhkp@akbnhwgeate noi ety to the

e Shd a sence. of e
t %g@ ael?e?naﬂvc m{: (iéqg;)egn f an;hc'%j}] i eﬁ gf &35 515?1?’[8)8 can Eea%%%m@mhed by
a transghetaei ot reacttlogl Srhe&ylhmtlummomrbé 8 a sOhtibméfaethgbiyeOSanh Adxe® With labile

T PR A
includ ey o0 yoRtrdtd) @n @Bdpthg [UTDSHLe. CIQ fﬂﬁmﬁisbin(fe&ﬁé ]Blﬁfeﬁ“éd iehﬁcﬁ@@ﬂeﬁ]@nt is

hou 5-h droxyprollne or 5- hydroxyl ysine may al so
Sodlumbjé %h“ will'be APRERSIAS dP\atél}e'é%‘T*Bfllfeéﬁr gAdi“l?%rﬁW&ftt‘? By be

labeledesin@%dt@chﬁiﬂ]@ed‘&@crlﬁeﬂ‘ KBdvel & JROAMRRIYEAL ENE1AGGREPIL helbeled and
y altering the am no acid sequence such that one or

Subseqlﬂﬁ@ﬂé cpledrie anbgtdinbeisEriEied terhysapen @doweyuldh digkqrfchelator
conjugi\t'é |a'ﬂ?5c%§’s eHEP RV Hd ‘i’)‘fh :§dete@5‘l ald® nfiRAL €d. The
teration may al so be nade By the addition,
@@Qﬁllelemprmc tor labeliyeetanthlfiA bkeo bl b @ventioroereng egdnh eonprgated
I
teretoy AR R EFHEHEI LR DAL AARERGR ol oh Lo Ry HondFlhrouen
resul ting carbohydrate structures on HSA can al so be
used for site-specific conjugation of cytotoxic,
i munonodul atory or cytostatic agents as descri bed
above. 30 WD 2009/ 126920PCT/ US2009/ 040259 HSA Li nker
Agents in Conbination with Therapeutic Agents
The invention further provides for the adm nistration
of the HSA Iinker agents described herein with one or
nore of the therapeutic, cytotoxic, or cytostatic
agents descrlbed her ei n. For exanple a patlent

Y Y o e - - I 1 o
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i ncl ude brachytherapy and targeted intraoperative
radi ot herapy (TARA T). Pharmaceutical Conpositions
weh@pireeut i cal conpositions of the inventi on PONUSINY/@40259
t herapeutically or diagnostically 20effective anount
of an HSA |inker conjugate of the invention that
i ncl udes one or nore of a binding noiety (e.g.,
anti bodi es or antibody fragnents), diagnostic agent
(e.g., radionuclide or chelating agents), or a
HMmg¢memapbmmﬂmp@gmmmlﬂmhgm1’Eyi@hﬂmhed@mmhmnumﬂﬂmdab@mmﬁyoa
ent he act. ve i ngredi ents i nker
funct g o B bhor e oGS D Bp APty wreTend caibligps sulfur
atom 19<fou§leb ke BgppoRivdich,is fihagnaisiet vitAGenlfur }ﬁ’dStecttﬁhg lgeRiP WhidhGas
ent) can be fornulated for use in a variety of drug
mmemﬂ&flvery 25systems. One or nore physiologically
angana@épédamqmwg@eﬁaup DseBif ik o5 aG@N oB{hS SnvRBLHdnEAe %%es an
in the compositions for proper fornulation. Suitabl
HSA 1m5?ferFla&0r edugRiSca Brused (¢ ¢ricchiiwyeitrisk aldaveloping ganser e g lung
f [ i sal
cancel,P‘tSHdgfjcsahl&rﬁ Fi%;f:ﬂél%g%@ ,aﬁd Efb@tg%g%gcﬁlba&% ng\l%f\e?_?ﬁ%ﬁésd(e%h%grgg)vascular
diseasqrggrelyoynse @S@%eewﬁdﬁhm@rfﬁougaiebrto@p%re@édduckr@age:s (eseemphysema,
aortic %n%ﬂ:?%sé ‘E’ﬁd %%Fl %@%‘6 éog Igfgulag)rﬁg@caerléch?c%% 39 g&? and neck) by procedures
establighed enthe pra bf dipgrostamiamaging. Aopg@mbfmonwbﬁumnhﬁUmmmomwsanHSA
linker %?%(ﬂ\lzyq ?Atdico%lgcﬂ lﬂgett] ,ﬁsé(r:hg% eta h%t%?ﬂ? ggfrnﬁlﬁ{/ geac{;w-ns{eroerd toa
mamm2009/, ﬁﬁﬁﬂ%mﬁtwaﬂﬁ@ﬁr@ékﬂaﬁﬁx eharmateyticatihgcceptable solution, such as
. .phar mac £o i ons are adm nistere . .
soroni ST Bl e BETRRR B R ot St pespe o g invention
approp8ibife Cottad mErOstEatibijselepdndeht up& thb¥is@ibatiod ﬁ@ﬁl&toifﬂié,ch&;’én B A linker or
i cal plhcatiog. Thus, the invention provides
HSA he@%ﬁalgmtgwg § SRS @R pEnAPL hel iVFITOD R N6 rPPYaige a rapidly cleared
HSA lihRélob H8 AdmkEBnjul itk Biay B adhidistdRadei highE do¥dstifhinQh agent that
wi t hout one or nore_ binding, diagnostic, and/or

incorpqrag Al |hekf‘dgéHtSAdeﬁfrw@axugﬁe thake @%rsalessma@gm \Fhf dgpes acceptable
for imapHSRRARE Grelif th@RarRE G BB 80 KRS [dr&r70 l@rﬂlﬁaﬁm Yhé} vivo

aqueous carrier, e.g., water, buffered water, saline,
dlstrlbtpes anéh Jngalizaion ¢fiae agerh ef e mye@iomuthﬁﬁ éncaeppragesntlatieled HSA linker or

r

s ERSCTBGEHLA LTSS PRABL MK SEH BTSN g ime
subseqaent mdadqllﬁtyttlpmgymmﬂlytb@lfweem BOyiraipsang | 8¢ mmutss Byd up to about 5 days
oo 5 UG ROERL LT 0 A0S s SEIEDS RO e st
target topwd.  del i very, which nay contain inert i ngredlents

ers.or fi er or t f or nu t|o
MR B BT g Rels ™ el s e Bom oo
modifiédardatieled o ﬁibmvatﬂﬁSgrﬁ)@imslhdraﬁw@c dses. haeadble | abels such as a

i strat whi ch ntain inert ingredien
radion MRS i G- < aleLinpREHE M S und Brm PAB aRengrof he
1nvent16n cmgm dual) oo iitipR NMdbelidN6F dhhigert e be advan‘[ageo-l]liq EB& example, dual

osjtions may, be sterilized by conventional

labeling pilh FdiopstY oA BRI Ry, My reridyCxsembined Wit the addigioa] coupling
of, for dAghplee P! ik B&e@éﬂﬁdg%ﬂﬁp SPAHihE Q&ﬁalﬂﬁg sRE oPREKAGSHhubOfwould allow
use as is, or |1 zed, the 15]yophilized
combll}ﬁ?l@plabedmgo Ahis énam@e sebifpreresinlizad diagnastic needsgngb ewigentification of
widely QRSN sl in@bplisPc BMuAissL rati on. The pH of the
preparations typically wll be between 3 and 11, nore
preferably between 5 and 9 or between 6 and 8, and
nost preferably between 7 and 8, such as 7 to 7.5. The
resulting conpositions i3 solid formnmay be packaged
in multiple single dose units, each containing a fixed
amount of an HSA |inker conjugate (prepared with one
or nore of a binding, diagnostic, and/or therapeutic
agent) 20 in a seal ed package of tablets or capsul es,
for exanple. The conposition in solid formcan also be
packaged |n a contalner for a erX|bIe quantlty, such

.
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commonly, a single dose per week of an HSA |i nker
conjugate (prepared with one or nore of a binding,
waelr@gho®ee c, and/ or therapeutic agent) is adm PCHUS2089040259
In therapeutic applications, a dose of an HSA |inker
conjugate (prepared with one or nore of 10a binding,
di agnostic, and/or therapeutic agent) is adm nistered
to a mamual (e.g., a human) already suffering froma
di sease or condition (e.g., a cancer, autoimmune
d%rsESAemknrofdarini\ieoﬁas otdigrmaésiBag @)oidtn caljugated tirdeto, can also be
f.fici en tia arrest or
modinigh i FUFRe hde Gt uPE o Bhe bR RH Rl by piES SiraBiy Helogens
1nclud@ﬂudrmﬂ,diht(1rmEthﬁmﬁmb Jlisdif®q e zhs(‘a’ﬂlhlé O‘?S:h hﬁl&g@ﬁﬁd AEendOeaRd ®Rtectably
acgc I sh_thi ose is define
labeled, g TR G217 420 PERT SadB<aT i s B {2y ST, 4, 1

21, P 2t R SHAKSRn ABY agd R @ Nehe AV chih cbRGAMVEHaIdo¥n fvalchy bound to at least
di sease or condition and general state of the patient,

one ampng aci At RFIEAbAR b T yiesidush Bl aeclpagnigolegila tfé\tbﬁr 90 lqgptectable
modlﬁ%lo%ny% lLlhcmﬁng SRBIHE RSB R:rge RAT R o sﬁaieasq{uofé?(fe?n) to a
bi ndi ng, di agnostic, and/or therapeutic agent
lysine ﬁ@ﬁqu@fs@e qesnicpf thegigvesgjon, @oam@pg, pgtcuiayly @e@entgr aRO@ haging a linker
1ndum? 400, mg per dose). A dose of an HSA |inker conjugate
epared with one or nore of a binding, diagnostic,
é@dlomowlpbﬁeﬁoapiémqbchlw‘}mrﬂgA balrer bEtha thviemtiost @raeg molecule or moiety

con]ug%tgc? [h%r%?uﬁncﬁ]%e a{y 1%810%{)(% gtngan Q g((V% eélHD E n%gct) a 5es1dgg of;the peptide

compofBent Qf thd @genﬂ_d.f th@imvdRioh Iol‘mmlqgeherét(ﬂ,l fl"he dlay),‘rsomé!kqan aRabs selected
) [ ar n do er wee
rom 2R BBy G ¢ e eb R SOV hareoighe oo of e

inventiba i begnodilliealgo 0&ithis chediiilg QrouphBaa AR kAtplagen be) cdvﬁlently bonded to

.adm ni st In several enbodi nents,
Iysine fﬁ&ﬁ’%ﬂtﬁ)ﬁ?&%fbl&%ﬁ%@ 2 PRRIIq gesRieONVBHFLigEE- (T&P Elditipg eroups
can therbE modITRd @& cdﬁﬁﬁrﬁa@fof a valiag bﬂ@dloﬁbl@g&o&tch @s gﬁlntgr/l Qhdium,
herapeutlc agent) in the ra%?% of ,, ab Qut E tq%about

technetity yitgr0owh eheniiens & Brakiupy Cqor e t Res [permTeekY te. B 2,

S I4$A inkd of Bk infeRion B £y Rl REK oiddy En ?fg@&h YheRROWEn R

to about 300 ng per dose one or nore tinmes per
modifi ttagiHeEnE Oferrragigsetops. dfrefergbloyadibioalopes arpghese hatingie rad@active
t

half- llfggor%éosnggrr%zi): g?%g%gr t nggt&af (gggzﬂg %lftl]_éﬁseﬁ P&iﬁeg]’%{é used. Morc
preferabkrn!ihe tralicdsogqme eqoaaraé@smoph oiiml@l@en romeegf a adivisothipagf fluorine,
chlonng ' b?(gﬂ(ﬁg db&ine %l%jé ?%1&1%)*1 gx%eg%?o% %r%fe?&fpgt%)h "@r,g*(;%elﬁz‘i‘ngfe lﬂf 1257, 129y,
lylorﬁh&A Ilnker of t he 30|nvent|on or any blndlng,

a an /o t.hera ut| t.con ate
?\h a%el?[ tfl[hlerlrmfe he rta%tle Oo‘fdpaa Soaﬁlfl{%?ﬁlbcr’toé 8‘[‘%”? © grgpiety
conjugared thVﬁoZ%%ekﬁﬁﬂ&ﬂﬂﬁ@’dréﬁﬂ@@rﬂét@lé@%@sed in radiogtaphi®irh&ing or

. enbodi nent an HSA | inker cghj ugat &, ( peepaged 4.t N, o
radrothgrﬁ%y.?ﬁgﬁgpéfagplsgt%F%§odacu Osﬁr,cé g} ?n, éé{’%, La, Y,
By, ‘53Sh1er5&ﬂxeu6t5D9 S&og MR, W, Hézélb“ﬁké)?‘gp@lz'égl léBla”hﬂt 4r@AY'BE. NThe

. a e ran e of about 0.5 per week to
choice 8%‘8 “agﬁefﬁﬁn%grﬂs he depigssk tharagputig o %@?g%ér&prbcaa%ut

IQHIW lipRSE oBe Ilhveﬁhﬂu& any WD IRET oPRRet nflRel 1R, TEh be
cou h&gr week, about 10 per week to about 0 ng per
P

GKnetSEEPORoL, ﬁegpraélrce\mé@ko’f the Hrysuitonglnt aep hseisedusediagnostic or
1 [
therap e o e Ry T e G TRl 58 Mo B E R ot

I i nker conjugate (prepared with one or nore of a

bi ndi ng, diagnostic, and/or therapeutic agent) may be
adm nistered in the rang® of about 0.5 ng every ot her
day to about 100 ng every other day, preferably about

5 ng every other day to about 75 ng every other day,
nore preferably about 10 ng every other day to about

50 ng every 10 ot her day, and even nore preferably 20

ng every other day to about 40 ng every other day. An
HSA Ilnker conjugate (prepared wi th one or nore of a

. T . oy
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WO 2009/ 126920PCT/ US2009/ 040259 of one or nore
di agnostic or therapeutic agents and an HSA |inker, or
wapyoay®md conj ugated thereto, to achi eve the PEBUSBA/040259

results. Single or multiple adm nistrations of

the conpositions conprising an effective anmount of an

HSA |i nker conjugate (prepared with one or nore of a

bi ndi ng, diagnostic, and/or therapeutic agent) can be

carried out wth dose levels and pattern being
such as @Idgcf &d My tohert r Aatagemg oﬂhg’ giveitn thal ieoosiess ambiSA linker having

né ISstration sc g Qghdetern1ngg @d adj ust ed

param%%@ %Orosﬁpﬁrﬂaéa@%@?‘i li"f'/ta FO‘EJP]‘EG el Bl ghdpgne f? 48Nty in MRI
imaginFeppidati{e. ParamBghtioRitials thitical bﬂ&jﬁpﬁ@ téihB hgdﬂ[sﬁﬁ the 1nvent10n

ﬁgP urse of treat nent_accord
inclu S0 U MO HET { LB BT D e e oronHsgobal (D, kel
), co@@éqnb bede B hfid (HI?\rheb@%lhﬂnreﬁgf Sdﬁfaﬂhmﬁt)egaﬁl@ Erﬁﬁlﬁf(ﬁﬁ terbium

one_or nore bi ndi n |ag tic, and

(1, dzmrwerr& pEthoknigmeHD) erbam @), a@nﬁftmr@tne I(EH to a
r@mlng ?Fbuﬁéh'ﬂh)eﬁé ased Hﬁﬂdl‘?e%tl? {:c{sblreqﬁ}els%r {hell Holecules to an
nmbi nati on wth any pharnmaceu |caI y accepta
HSA lglgprrqf dre tpyengen ¢r (R apagent ¢pnjugeted theretcpr@heﬂmlog gtqupsactalnymk agents of
the 1n\%ﬁt]?(§1%1§rpllagloﬁa§%:lg Su 'b”ﬁhé{iﬁﬁ%l%%me c%xllat%r ? an beq éﬂ(éd {0 {ORg or more
ts or nmetal ‘conpl exes
wnnmphamﬁanéwhmm&kuhmdustgympEwanﬁBAsmbﬁwﬂdwdHQMdmtbomuunmemﬂeor
Lh e or gni, ¢ aci ds such as tic, lactic,
mosiof BBt et o @Rk A aRp Bt e BR B B o Stpseifpion a-aming

acid lllﬂ&ﬂMicB prd@éﬂtﬂE&m@n dcgHHaeidnC Exgmbles yi dh@latoilsa&q@{'zvh@l{ th€ art include, for
nesulfonlc t ol uenesul fonic, or trifluoroacetic

cxamplf I GRS 30 PO PR oS B h sy ooyl and

polyand@ifibgbl ycﬁ@BQQ?é)fE%hWéro&}%l Jilb'ﬂh?l%@@trlé?ﬁlnéﬂ%ﬁtalide{ﬂgam@@]" PA) and 1,4,7,10-
|n0r%an|c aci ds such % rochl oric acid, y robrom c

tetraazgeyicly: m§ﬁ@ﬁu¥4zlgﬁﬂ@mﬁﬁ®§® GPPFARci d, or the Iike.
Vet Bk AR o? ﬁ%sm\beﬂﬁ!)ﬂ" %eﬁ E{}J‘Pessédrr &n‘rb‘rﬁﬁgt@ b:gn bd ﬁﬁl'ed e
exenp | ar har maceut I’cal accep table carrier
peptldlgshiytsﬁt@bl@ébe legir dgighdste agont. H@pthlﬁwsqi pilotegiscldt kcgn lmtsecmsabl e
detecta%ﬁer e(F g/?th ah ?%S%ng“lrkt'ér 1%%35@1 h@[ géeﬁéb% ﬂ{xtgd F}Qﬁmegcgnt%mqems
biolumRessgentyproteins, PHapinedagsi el OE&hleans elspus@aﬁh Ideteﬂi belownp,ne or

o e R 890, LS BB AR R o

M$HnuumkaﬁhﬂQﬂmmgaWB&x&fmkh&mmnuaﬁhlon as descri bed

can r di a nosti ¢ .25and t hera [
DR PR or RS hoa RS SRS atst M arcareasibn CH b 10
NO:47gliealypmos] GFD (e GRPE 3@ fluekscpit@irdtéia (SEQ Ve Nd: &easHS) cyan

eSS PSR 50 YE R P e S5 7K v o

DsRediéhit bphised 8€detdc@bieSabel [pateans o dSANtREriol ik, m@ﬂﬁjon Fluorescent
uveitis). The follow ng discussion of

hu
proteing g} PG4 REPTERSER i G ek OBy mpbocyte)
follow Rk @¥hd& tibRh 6r t$zh1'séldcﬁgn b e Eéllt\blgpeﬁlr exPhek oy IRP ﬁlra?tl,ncodes the
under st andi ng of w HSA | i nker conjugates of
nucleomlﬁﬁ@ﬁlﬂqnefhofdh%ﬂ%esseﬁrﬁ{ﬂterl@dUpw qquafglmsftthfcﬂm@cem protem toa
t
stlmulét#ﬂg E%Q%HEY ﬁfel%g{ra (Igﬂsegfﬁ{oke{g%\?lé ﬁ%ﬁnﬂ \%111‘% 1%@& a ]B\Q/ qué(mn% grm?gh
mten&%@f@/ﬂl&f?@@@@@d M%@@gdm@msr@sd@po blt Yyeamatpiiva nmgrmese
Exemp ?€ F%ﬁm Loteips “gﬁfrél S%gggﬁen 0SE at g egceplp Soait of thy
eI|n1nate prollferatlve dlseases such as, but not
limted to, breast cancer, nelanona, clear cel
sarcomm, renal cancer (e4@®., renal cell carcinona),
prostate cancer, |lung cancer, gastric cancer, and
ovari an cancer. 5Binding noieties to be conjoined with
an HSA |inker of the invention for diagnostic or
therapeutic application in a patient suspected of
having or suffering froma proliferative di sease may
be chosen based on its ablllty to speC|f|caIIy b|nd

. . e - N
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vascul ar endothelial growth factor receptor (VEGFR),
tunor necrosis factor receptor (TNFR), epidermal
w@e@iboob@act or receptor (EGFR, e.g., ErbB2 (HBR2I/M82099/040259
Fe receptor, c-kit receptor, or nmesenchymal epithelial
transition factor receptor (c-net; also known as
hepat ocyte grom h factor receptor (HGFR)) can be
conjoined to an HSA Iinker of the invention to
di agnose or treat a 15proliferative di sease. Specific
inventiohraaﬁ d%gcrﬂbfed fh €ancies. Peehd Nd3y7,a17, H3Ant 73k 8874 eghwgaheh is
h an al | Ogé detection (e.g., an HSA |linker conjoi ned
eremt“goﬂmaqé‘i a8 abel , as defined herein) or
8IS tuinifdsEMOproRing can AL HRed by KRYiccEBR 1N Roh&rad 1nt0 an HSA
i ot oxi ¢ agent). of the bound cancer cell. Specifi
linker %ffy}iaiﬂ e gtionn Bslurpigesceit prUFIng swihe dtcderasst(egh @rqfizr\@ﬁ@iﬂan
NO:5 1 Henl/B@SEQEBE
f)escri ?engg I\E)?v@ﬁ)‘z%de(?ig}z@?&uﬂE%grﬁ@and%@d'ii%ﬁﬁ dnfit l]ight as part of
a chenti¢ab ggetionayiier subsiedtu@ - ilvnitagn ol apalentatazioak din nnﬁrmnbowment of
the invgf?thl, Q%&or%ﬁ&%ﬁ{%ﬁi l[l]cﬁ‘epd%? ?én%g)ﬁ%w@es ‘i’é‘ffﬂ’iesm v%? nvb agxl %x Vivo
ul a

r carci no cancer
detectipmbigeds (e. ﬁdii@dtoyki% suapfas bmminscytcsamaelnave bbdnSraascmcédmvm

transfe t%d ?&&Mlﬁe/gct%)fi? Llﬁétﬁocg Sogglg le‘i\éﬁ 1onEQELx§1§1Bkaryebé(r)"ia mr_r.%wp%&tfms
sultablAlfmthamd1&ngnalseq1@n@rof theriegutiant &d mliddy &ritiosdr BE are described

e SHSCRRRNGR DA LR O AN SR e

herein Uecpatated|tyeefeeatd. uI ar proliferation mediated vi a
%?function | EGER pat hways can be found in a w
PRSP S anipe %e% e P Eh et M inracth rﬁSl%H?éi Huls%h that
can be ¥ olatddkin@ ah BN (iR} (RPN ESDh @ha dQMRIHEXREE &Sta&Nsated N
dysregul ati on to advanced di sease, netastatic

detectl%‘h%fi?&tewiéssei B st aeraied Foprbaenneihayyd toariaregieely dnakent of
the invER R ¥hat HcOHOREs 3n epRHB tde! a§@diag5‘&§5 s&]fueﬁcg %aﬂ Igbvd% {69% Vlrtue

conj oi ned to one or noré€ binding noieties Cl
of its injpragtignpyifheangntibaghyt ntibpdyEpgmentasr chmberbi)ngomiecb@ sm»sreﬂc for the
itopdtak MNAcI ARG BAREASES & K
CPitoP o TS E B30 PCT) ﬁsszoog‘?o%togsegﬁ‘gé@gq%ﬁam mh@%?%}é? b Flgp“
approptipfe peypiens ¢fmatueyd genes alsbjdsfsld”ieslblegi a pelyeiaheotitiothai ealgcmes theor
rond 01, AL SO0 g AL LG Lo o
can dirscpleloanomDreftoa d&Eedsddide kabifd (&g b:Bﬂuorsmdim«amdl(B@BB +hiavy metal, or

enzymé:j %%F qf eée];ad’ln fsh t I%reo&l ag’\er %Ir Q%Y kfas %e g&&’(%gv&ﬁgaﬁ%?ﬁ @)‘re
antlbodydragmammwﬁer bﬁﬂﬂlgdﬁﬂeduilehﬁﬂ iadoepoeatesaiicHBAbEL BK&fplary epitope
of .the invention us ed to st cancer,
ags 30 BT e et meog ey SrE BN Beniceliciin
(HA; sehgamﬁoemﬁiaud hist@OMCHE (1ERE SBOUD,NOB5Y qiuhaaimage fiforBiscent (e.g.,
ﬁ% Y chenot herapy) radi ot herapy or surqgi cal
GFP) b h GRS P 1AL ?f»ﬂaéeras&aﬁ?nfg%aseaseaﬂbogiwnabody
fragmef@; Zhd B} B8 tholchils At Ia&'hm@l‘?:fﬁmg Wodeble %Ighe detection of these
anti neopl asti ¢ agents, such as biol ogical or chem cal
proteing-her apeut i cs) usef ul for the treatment of breast
GRBGESivo, BRFiEXRBPL S ddibl®ioR N t
10i n 'Il'rg) l e lflr, [ ncllu%i rEg r% t%ﬁggg%%ﬁ{ﬂn&o‘?&%ﬁ ifsd hiReF6ine
mventltnasbamgypor@temillg@mmcasgeuqnnh(ekg stadhuresednk yrotgin, @lmngeem:@t

o AR A0 5 SLPBGP SN S DS 5

anti metabolites, antitunor antibiotics (e.qg.,

ant hracycl i ne antibiotics), anti - VEGF agents, ,
anti-ErbB2 (HER2/ neu) ageints, and anti-ErbB3 agents,
are known to be particularly useful for the treatnent
of breast cancer. An HSA |inker conjugate of the

i nvention can be adm nistered by a 15clinician in
conmbi nation with any conpound, including those |isted
in Appendi x C, known or thought to be beneficial for
t he treat nent of br east cancer . Table 1 Exenplary

. . ey r .. oy - o
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cycl ophospham de (CYTOXANO) cisplatin carboplatin
( PARAPLATI NM nedapl ati n (AQUPLAR) oxaliplatin
W@ HoDx#PeNO) satraplatin (SPERAO triplatin  PCT/US2009/040259

tetranitrate Sel ective Estrogen Mdul ators

(SERM t anoxi f en ( NOLVADEXO) ral oxi fene (EVI STAO) 600

ng/ m2 20- 100 ng/ n2 300 ng/ n2 65-85 ng/ n2 20-40 ngy/ day

60 ng/ day 61 WD 2009/ 126920PCT/ US2009/ 040259 Rena

Cancer Kidney cancers, such as renal cell carcinoms,
microsase, ﬁGNV tcj/tctmletaf lyminesétst, andthérGtate @dhd drospaical iagkdind &gideaduch

oson 130 RSt GERE [ RSeBem OPAROBMAR, an HSA | nker

of the |nvent|on represents an attractive option for
patients sufferi n%g romthese cancers. For exanple, an

Therapaghic pf Rrigtoxiccigewss ReuPise tathptidi Hykansy dieilasentinat

3O AB A Gink¥ R0 bin oD IHRiAVRAGSh, OF aryH QEdRUWE Infbicdy E&ﬁ%@fc@ fi®reto, can be
can be used to treat a renal cancer. As a sol unor ,

couplegtn@lyrgonp LEpiosis of Hetapewicgeriety ﬁdfOirm lah Bgant efitheinvention that can be
admmf\éélse‘alﬂ ﬁ e{t Zlﬁllilbl? ?ec{u%e Dr am8 5te \ﬁ%@fsle‘ ae(glggeg ha%l[dnﬁhlun%glsease or

gr owt ac or (VEGF) anti bodi es s vacl z
cardioyggenlar| dssgadgbonpme d@r fngre Swmetoapenﬁthscasef Exsotples ig:lviigtbot arpetdimited to

antinecgla%ﬁ@§§‘§ts such as: Acivicin; Aclarubicin; Acodazole Hydrochloride; Acronine;
Adozelesin; Adriamycin; Aldesleukin; Altretamine; Ambomycin; A. metantrone Acetate;
Aminoglutethimide; Amsacrine; Anastrozole; Anthramycin; Asparaginase; Asperlin; Azacitidine;
Azetepa; Azotomycin; Batimastat; Benzodepa; Bicalutamide; Bisantrene Hydrochloride; Bisnafide
Dimesylate; Bizelesin; Bleomycin Sulfate; Brequinar Sodium; Bropirimine; Busulfan;
Cactinomycin; Calusterone; Camptothecin; Caracemide; Carbetimer; Carboplatin; Carmustine;
Carubicin Hydrochloride; Carzelesin; Cedefingol; Chlorambucil; Cirolemycin; Cisplatin; Cladribine;
Combretestatin A-4; Crisnatol Mesylate; Cyclophosphamide; Cytarabine; Dacarbazinc; DACA (N-
[2- (Dimethyl-amino) ethyl] acridine-4-carboxamide); Dactinomycin; Daunorubicin Hydrochloride;
Daunomycin; Decitabine; Dexormaplatin; Dezaguanine; Dezaguaninc Mcsylate; Diaziquone;
Docetaxel; Dolasatins; Doxorubicin; Doxorubicin Hydrochloride; Droloxifene; Droloxifene Citrate;
Dromostanolone Propionate; Duazomycin; Edatrexate; Eftornithine Hydrochloride; Ellipticine;
Elsamitrucin; Enloplatin; Enpromate; Epipropidine; Epirubicin Hydrochloride; Erbulozole;
Esorubicin Hydrochloride; Estramustine; Estramustine Phosphate Sodium; Etanidazole; Ethiodized
Oil1 131; Etoposide; Etoposide Phosphate; Etoprine; Fadrozole Hydrochloride; Fazarabine;
Fenrctinide; Floxuridine; Fludarabine Phosphate; Fluorouracil; 5-I'dUMP; Flurocitabine;
Fosquidone; Fostriecin Sodium; Gemcitabine; Gemcitabine Hydrochloride; Gold Au 198:
Homocamptothecin; Hydroxyurea; Idarubicin Hydrochloride; Ifosfamide; Ilmofosine; Interferon
Alfa-2a; Interferon Alfa-2b; Interferon Alfa-nl; Interferon Alfa-n3; Interferon Beta-I a; Interferon
Gamma-I b; Iproplatin; Irinotecan Hydrochloride; Lanreotide Acetate; Letrozole; Leuprolide
Acetate; Liarozole Hydrochloride; Lometrexol Sodium; Lomustine; L.osoxantrone Hydrbchloride;
Masoprocol; Maytansine; Mechlorethamine Hydrochloride; Megestrol Acetate; Melengestrol

Acetate; Melphalan; Menogaril; Mercaptopurine; Methotrexate; Methotrexate Sodium; Metoprine;

42
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An |1 SA |inker conjugate of the invention can be used
to di agnose, treat, prevent, or stabilize autoi nmune
waele@eas®s0 and di sorders in e.g., a human pati ePCT/US20091040259

as, e.g., multiple sclerosis (MS), insulin-dependent

di abetes nellitus (1 DDV, rheumatoid arthritis (RA),

uveitis, §ogren's syndrone, 15G ave's di sease,

psoriasis, and myasthenia gravis. Autoi mune di seases

and di sorders are caused by self-reactive el enents of
Meturétdhﬁa, thHWId;ngIMr(zﬁ I}}IltpcﬁmﬁleMls),gllﬁq Cl\éiltdlﬁalmﬁﬂdltomycm Mitosper;

gd S bi ndi ng. .o
ot e Y B aBith oRE AP ER Sy Norera PENp A Gy Ormapiatin
OxisuraittHaclityeh Pegash&rae; Mbm@hﬁﬁmmhﬁls@{e@béﬂléy&ﬁﬁu@&§ iHerfosfamide;
onmonab- CD3 , nonocl onal

zumab, or
Pipobru BOAE: BEPeR g DU BT 36 PP OTSIe0H Goigner Sodium;

PorfirdnBaht Pr‘é@mhim{éeh%eirb&n@r}ﬁrd%&llobi@éi']E‘%l?Orﬁﬁﬂl bﬁroﬁﬁ/@in%}rd?&hlonde
with an HSA linker of the invention for therapeutic

Pyrazofigin; Risizeyeipnighizaineli Ribopringt Regleturidebafingdl; rﬁalﬁamﬁb@whlorlde
Semusfihdd Rhtt2ehel Qﬁﬂr@s&t@g%lﬁ&%ﬁarw@ ﬂe&h En ARG I?ydrg RE;

conj oi ned fO an eiln entlon
Spiromusidng Hiiprplagin; %{mp@qnmn&rgptozpqnaﬁmnﬂumIChlcmdn & BY Sulofenur
Tali t t f Z Il
aoffRUE S5t B O My S RGN fATEALED
Temoparfel; Tgnmsg:ieoi“erhat(me[ﬂ“ @M@np,rf}@a;rm'ss'meoﬁ" hioguanine; T]luntepa Thymitaq;

B SRR L Rl AP AL

Trestollo&enﬁcaﬁa&gtTrIC&rbn&:rﬁhohmﬂye, i exedxed; "E@ﬁémﬁbtea}lucuronate Trlptorelm;

o7 BT by bk Pt B Gk AT O .

Vinbl a@tﬁfetSQlfhtE LWHB&Jstlhﬂf\hhéfﬁﬂﬁéOSulgi(ﬂ ViRdeEiRe; Vaiddsing Etﬂl&ﬁm Vuﬂapldlne

tive pro-inf]anmatory. cytokine vari ant,
Sulfateg %?ya@ase%a%% 55V NSRSV el e Tt Yo g e
Vinzol@ieCutBe dv brd zdike; Fen Paki ML inoNRInt 2atibR IR dhfoRlikon Nos.
20030166559 and 20050265962: an inhi bitor of the
Chlorodsappiadeneiinep & PRy SIS Stamiaeerplopiesin faftitaredaagpareyl-5.8-

dideaz@Whi OdeidI @ ctIbroPr- Qrablﬂmfﬁfmﬁi QEYxya&nbsitd P AGE SLABRl LB sine:;
nol ecul’'es, such as DE 096, 5- am no-2-car bonyl t'hi opené

anisomyeipj Wighs(Es Az SRR HEHEPR HeldP 751 : 20 Bt 0800 ystardRRYo 229 Tustard
(mechlgll é_%ﬁa_nt? g{) (%@1 l}ohospheinbl_de nilfi/phaIZaII—ll’- (E)h)l/(}rgr?b cil; 1f0 Bmlge busulfan; N-methyl-
Nmtros[omez @Mbhlm NrBlﬂ(%fthlemttbxly-)\]-mapdwmaéBCNUyﬂ\l-(a{Cbmroethyl) N

F (FuLl sa .
LTI W—
(MeC(PHAY, Waedtloroethg)-N'- MhBth@E ,ethWﬁﬂsbﬂléhﬁt,te—]ﬁ@1tﬂ(ﬁ®t&ézﬁ(fotemu5tme)

strepto%cgocnh]dlac?rggz&rbey@‘zg) (r}t&%g/l r%achfg%;)zo Q%*}%‘Q%B? r@t%cmsc bAZQ,

adozelastry Qisplatioy Carlplddin 468 apBBAO0QLAD]atiBBAOBIEOWA 2114R; IM216; IM335;

Bis (pl trn&% tfirlin#(?e%ogzg g%g} cy@%ggogegx lltgﬁla%wlg}p Qﬁggu%)ne 6- Ag‘hlagpu)a/mme
Hypoxkﬁtl‘ﬁh@ Wid@ BeXhg cafmpf dthdcind Qb gRE@MYEPTTRL, M4y R% It DAltmycin;
-4-yd.inidazol e, SB242235, SD- 282, 20 SKF- 86002, TAK

Eplfubfféfsdar\')sz?laﬂlt%ef?atr%@?h@@xaa?ror&nD?ﬁWP@wlaKAﬁfnompn&?)pwacrme
pyrazooRdNHR et AINGaRNEVHR 10 HEHEky-raHERLHAS: #ﬁralq%%mo%%cﬁlﬁ%
BMS- 561392, but onxyphenyI 0-sul f one peridi he
Hydrommiééﬁal@@ﬁe tﬁiwammoweés%l\/lemﬂ—ﬂ@@ﬁﬁl Ccis@yBO@reid; fludarabine
(2-F- ar%@%rf&l%ag&}ﬁhﬂﬁl’e 2%da)API -2, and TM 005); or
an anti-idiotypic agent, such as nonocl ona
anti bodi es, UP 394 (abetinus, R QUENTO, La Jolla
Pharnaceuticals). 251 n ot her enbodi nents, the binding
noiety is an interferon,43as described herein. Binding
noi eties that can be conjoined to an Il SA |inker of
the invention include, e.g., interferon-beta (REB1F(r)
(I FN-0-1a), AVONEX(r) CIFN- 13-1a), and BETASERON(r)
(IFN- 13-1b)), interferon-t ( TAUFERONTM ,
interferon-al pha (e.g., ROFERON-A(r) (IFN a-2a),
INTRON—A(r) (IFN—a 2b) REBETRCN(r) (TFN— a- 2b)

AR e pe—pe—s~A | TP~ T PN NR 1N
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Multiple Sclerosis Miltiple sclerosis (M5) is a
neur ol ogi cal di sease characterized by irreversible
waelegensoai i on 100f the nerves of the central nRCTUSR09/040259
system (CNS). Although the underlying cause is
uncl ear, the neurodegeneration in M5 is the direct
result of denyelination, or the stripping of nyelin, a
protein that normally |ines the outer |ayer and
insulates the nerves. T cells play a key role in the
detel theragentic Cn‘mﬂbﬁndsl indlhdeired aMmok Bmited®, 203plit-1 Iﬂ)dhhytﬁ)dﬁiyﬁitamm
_ it tter, can have.infiltrating CD4+ IIs
3: 5-PuiBra BTGl e b s ke pypent plor e alicdeukin
ALL-TH adtagokisd; smptteaink SfntsuckirRSahidoR Rinttiedine 1SR evﬁﬂﬂﬁz acid;
infiltrating CD4 T cells (THL cellﬁ% produce t he
amrublﬁ% amwpgwg&l&de,@g%q@gw%Saniqggxztph(g anggogenepip fihibitors; antagonist
D; antohisV@E! Mt %pdd?ga%§ﬁgHoggmogﬁtehc?p&é?rp?)anﬁéﬁa;bg@l? prostatic
macr ophages fo produce ad ronal pro-inflammator
carcinQsya; ékttq%@@ge(lean@neqptas@n aptisegse @m@nmq_eotxzes prhidicolinrgiieenate; apoptosis
gene nfoHﬁltaﬁ?sr a}H: Nt r 'Mt(l;}gsa id E‘ﬁ ébi’ DS Pﬁﬁggﬁrgﬁlﬁte}f&mmase
denyel " nation o neur T eat l'eadi ng’ t
asulacrifies alamestandSArimusijoer axaf@stptrg ataeimaeam bexnseaint3p agpdronnazatoxin;
azatyrgfgugotgicgeglgﬁglscﬁxil aﬁtvg@balao?%ggﬁg%ﬁhléjéﬁ/oﬁlﬁ[f a %Sgontsts t%f:n%ochlo 4ins;
benzoyﬂ@zmapprnteh htta iapem derig@tivey; bearafpetiing betadampan B; Getulinic acéd; bFGF
inhibit(?rl' Ei%e?lu{amlé:e EIS rg?e l@ergmrg& i'lﬁ%é@%)eébﬁmé}j Q%E}%terlﬁlﬁle é,n zelesin; breflate;
bleom)(?:iMA':} bld&mycnm anp@imihe; (bln&otﬁdine[‘l’m‘tﬁlo@lfle bth&iﬁnme calcipotriol;
act i nrmmauns
AL s S A S s AT
capecit@Biag %ﬁ@dxﬁrjﬁd@eﬁmiﬂs&rlﬁow edrb &9 BB A1aol6; C(EHI@!;‘[Q\Q@’! OMIN 780; cartilage
$ B%HOSIIC agent (e.g.,. a_ radioisotope or
deriveq n{BHEe R RS C%Mltaewnmbﬁﬂrérﬂ%ﬁij HapasPEMiReh gecropin B;
cetrorel113V&Rﬁin@"bhﬁ%&]u%xéﬁﬁQul'fd?laﬁlf&a&ca%rd%e &b riyrihi F46riBine; clomifene
devel oping or suffering fromNMs or to prevent,
analogyssi¢lpgimapale; coisesia A Hollisyein Brrsombroppatinidcqgbretasttin analogue;
conageﬁ?ﬁa%tngeschﬁmgj%n iRt iR h$Sin @eér&ﬂgﬂnﬁﬁlrﬁti&wah%t curacin A;
speC|f|caIIy target and antagonize a4 integrin (e.gQ.
cyclopeiganghrpauiniaaby; cydmBatam ecygemy alertacabingmiofos @Dy lytic factor; cytostatm
dacl L
el B A DL B PSSR Bl O T Bl gonitosfamice
dexrazerané;glenvetappinfAdiadiquo@BDididefrmnimB; diddxadicthyhabpernBie; QDY &0-5-

oz R gl LR, I s B R gl

dolasetkann ket flwddind) drol axifemdt; donatfiogl; ddmeztrﬂpemtﬁm ebk8knj dtoRustine;

tient feri f VB, C .
ccelto G P P06 B2 89 el ey PRl (4 R =1 B R =

Me); epiiletdsepristeitie; Iaﬁttﬁmlaimezeﬁ)albgm edtroigft RIohBIsOR G0 L. agtagomsts

terfer, ns - al ta t hat ant agoni ze ty
canidsg s G G B O S (b RES A A Sl gt o
fenretifi @) jfidriktich; &taas@dmdbl%vbplﬂh@rﬂ&felatthe SRRk oM dh@bine;
t herapeutic applicatiaon. S5Rheumatoid arthritis

fluorodeppasviie Pyragh it foslcqimay; Tpanestaptirfesicein: faipmustintitzadgfinium

texaph P %hlmﬂ% M@ ral; %966*?&51&%{1&&@@ %Q%lﬂag@mhm egeﬁ%ﬁﬁlﬁl@ bRitathione
attack the joints. It Ts a disabl |ng and pai nf ul
1)

mhlbltqrhfheaw#amolpeyeg@bndtewmhy Qutsi bisacamidp:dmenohwrisgrbainadiil B,
hyperldnpiﬂ?angtfonmgfdl Id é@ﬁbf&ﬂle 1&091 l ﬁra@{bﬂtdngl lnrt]ofgsﬁfr?‘et Yl&%‘ligtaqn RA
is a system ¢ di sease, aftecting extra-articular
ti ssues throughout the body i ncl udi ng the skin, blood
vessel s, heart, lungs, 10and nuscl es. Patients
suffering fromRA frequet |y have an increase in
cel lul ar expression of the HLADR4/DR1 cluster. HSA
| i nker conjugates specific for one or both of these
cell surface nolecules are useful for the diagnosis of
RA. An HSA |inker conjugate of the invention can be
used to treat a person at risk of devel opi ng 150f
sufferlng fron1RA to prevent, aneliorate, or cure the

. Y I Y
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Weitis specifically refers to inflammuation of the
m ddl e | ayer of the eye, but may refer to any
WO pdobamyed ory process involving the interior OPCT/H82009/040259
eye. Uveitis may be autoi mmune or idiopathic in origin
25An HSA |inker conjugate of the invention can be used
to treat a person at risk of developing of suffering
from aut oi mune uveitis to prevent, aneliorate, or
cure the synptons of the di sease. For exanpl e,
1m1dazahcpidanffseinoqu‘1ﬁnbé;i 1ﬁ1n{tﬁo@unuldmtlﬁﬁjﬂxdé¥:l?xsulﬁ‘1m{e gheeBIBd@n deeptor
act.ive frag S thereo
i T oS e e R Eb P E B Y F B Pprgeancl, -

irinotet &6l t65laddf ir@p lafih&aiBehgabd | & MEombinoRalRSSRE IR it8irvh;tjlplakinolide;

i diopathic uveitis. 30 WO
Kahala 0 o BB DL RSB G RGBSR enograsimantinay 8o
leptolsRitiAViefl&R | IuRert iR &hitifed MeEl6r; ?eu%@[é@ﬂﬁ%tkﬁébn leuprolide + estrogen +
conposition containing an HSA | i'nker of the’invention,
progesigigneplgupragelippgeamasole; lipiorele; dgleafmobiaym(e@n@ogueahmqpbd@|desgcchar1de
0@l ) 8 e
e 0 T SATBNE  B SLARESS b AT o
lomdarag?énllosqxentgone @yfts@tlmdpxprrbnneslurtmwmwohmlutnampbryrage{sb@)hne lytlc
peptldé@l &Qﬁéﬁﬂﬁea&%&t@@ A%@grélggsé#ilgQsoérg)c&on+5£g1a%]%tr¥ll};151n 1n‘i1%1t0rs matrix
meta lmmmemtlblmii Imenagaciéphabxrencs aeteredin; methioainase; metoclopramide; MIF
oo SRS LIt SRR TS ARk Bl GBI i
mltogndzmameolaabl m&bﬁlyﬂﬂ asatoduad; ntliod efedehitotoXin€ibkdbl st grﬁﬁ‘i’[hb[d@or-
sfructions ractitioner
sapor 5t i b B P ik i choronic
gonadammmsmbm@no@amyahmm + feslcRriuth QBN &b sladpidahb® ntlidpic drug

i nclude nmul tiple packages of the single-dose
resistait e e SR 91 B PUTHOS] TPBIRLS) | DSt HHPHGM e pitstGeyent
mycap&dRdBB; ﬁhgc&)@ctlﬁ%céll Rhesxib mﬁaﬁdﬂé/r%nNLda&yldﬁ{ahﬁmN substituted
bi ndi n e.g., antibodies or antlbody ragnents (e.g.,
benzamgidesy pafareip; Ageys vy galprong + peptagichsurappie nephiethis; aarfagepstim;
nedapl&§ AEfdrub@MAAQTdr SRR Gilitlaf eddBp 1das%%ﬁ19ﬁ %Hcc nf¥mycin; nitric oxide
|nnunonDduIatory agent's) conj ugate ereo
modulatpys; ruﬁ@zild%/antlpmwmwtyg, ¢rbateylgeasneneatrsstsdes gkiapone;

S .
ohgon\g&jégtl 1E%: P ggnet Bﬁdaﬂ%@o%ﬁ%ﬁs&?ﬁé totcaégfgggrgf éyto%r}{eo%d%%?g%aplatm,
osateranmvaxaliplatim; ms@nnpmmm,dleclaml analagpes pprliextl detieadivey phlagesne;
palmlt&ﬂlrﬂ Z%%(lﬂ 0‘2&] QIQ)m%f cﬁb]SaIn\ép?ytr?o %fmgra%%réef Par?ﬁ%’%j}%}p%%fe%pti%& }}elé]a?spargase;
peldesmb:epeaqomntpotysd@emstodﬂmjpag&ttﬂdl péreogdla. peﬂmbtdhepdmﬁﬂmidehperillyl

e gdditiona npan nts

atconof ST EIE Poro e BrGh PLERBaU DE 0P TSI en
hydrocﬁld)ﬁﬂ@ IpirAg bictng Pird@reslins RSAINAK; ptABEH B Hikn{ifogdn actafatbaﬁﬂéﬂﬁtor
aut oi e .di sease, ol car di ovascul ar di sease) use
platinufy o @%“ EteR RO meinds Sc DAY triaBR SO M aqdﬁplwélogwq’ pagfimer
sodiund; bodesm @in; Ryl HY.8G1doRA predfagRRYin D gﬁét%omgirﬁgﬁl@%t bl%tem A-based

and/or t herapeutic a nt conj ugated thereto It
immungimodulgior;ypiain &iiase o IthHYOE PEXFN kigsq & inhHatogs micrepigal; protein
tyrosin¥ BhdsPhiRasBRHifiloka
o B o P A T BT AN R
pyraZOlOﬁv&m ariidaxylnistherdegelin peiyoxyedirenheoniisite] tal artagopiperaliitrexed;
ramogegﬁlésrgﬁgah{égﬁ E%]dttél?g Ha%;ng%l? 1r{hhb1fo§s ?@Q@tﬁ)?sé%%% n1§1b1tor retelllptlne

variations of this invention prOV|ded they conme within

the scope of the appended clains and their

equi val ents. EXAMPLES Thés fol | ow ng exanpl es are

provided by way of illustration only and not by way of

30limtation. Those of skill in the art wll readily

recogni ze a variety of non-critical paraneters that

coul d be changed or nodified to yield essentially the

same or simlar results. WO

2009/ 126920PCT/ US2009/ 040259
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Exanple 1: Methods to identifii residues in the HSA
linker for site-specific conjugation of cytotoxic or
W@ 210042620 ¢ dr ugs. To identify sites foPCT/US2009/040259
speci fic conjugation of drug to HSA the crystal
structure was studi ed and surface exposed serine and
threoni ne residues were identified. These particular
sur face- exposed 5ami no acids can then be nutated to
cysteine allow ng drug conjugation to the substituted
dememystte@irmlmke 08 @etidiirate; SpRKink flsozcy@lea'; lmaﬁehmma@%gletﬁma@
mal ei .MI1d reduction fequired prior
rohituf{c; SSipH w%mnaﬁex RSO SR G@@‘gebﬁ?lﬁt@a?’e%?r?glj

sarcopB O} A Odat@sbyimt; BE INMHRSICs; REmSsdhé; %&%S@eﬁé@&?lQe&Mﬁﬁaﬁbm sense
resi dues i ntroduced into HSA. Serine and threonine are

oligonuelpelides qiead tapwlupinginkibitqralsigsalitwssdygiéan rﬂ«eﬂulqﬁ@;@,amg&mcha@ antigen

bindin% lﬁﬁ)felﬁ*h;ﬁroﬁrahhﬁ)bgﬁﬁﬁnes b digh WoBlapt g@%duﬂ%{ M\énkgc&&?ts%lv@l%’l
owever, other surface 10 exposg§'re5| 2

somatqrgdin @ddlﬂgpmﬂ epivem i epasiusic eddfspickmyado Ry s;:gr@tre@hrteosplempentm

spong%%ﬁ{u'?%;sapé fél%osse)ﬁi Qetélqﬁ}lngltt(ﬁréﬂggéglr Gisfo n¥1§1t%a 1§ ts%ol'{grﬁllde stromelysin

inhibit@tSbmﬁnOSGa,gquperamvaIvasoad't@: yﬂd:sahalwptmletmmg)mm shtadiata; suramin;
: rum bumnat2 uto ot n o

swain SRR WGy foir b RPplik Eram e P D88 uempgine

tazarotehe tdoeggar\dodinmSrdgsier; P@Brdﬁy@l\ﬁm &Mﬁr&&ﬂﬁﬁbﬁof@fﬁrﬁb@rﬁnﬂB

WSS | nst f Bi,oinformatics jne . and =
temorfr e REO s alori Er s g s A BB fomice:
thlocoedﬁﬁé}?elublﬁbmﬁeﬂ?m! tesibobbieth AsmdtRethpmsFashyl thyadb&ietiPleceptor agonist;

n . tqo cysteine (Table 2). Mitations can be

thymo‘irﬁl@? dh}&g]@&tlmg aW@g ]gqrg)ﬁ)&ealtla ethyl g@gprgpmblt%pgﬁa}ynme titanocene
dichloRUQ EPIHESS topSith USRI Rhc; Atipdichiiiéh cdiLR&b: ‘t’rﬁns@f’u‘dg ifhlibitors;
chel ati ng agent to i ntroduced cystei nes can be tested _

tretinojps fripgetyluEtiagtacigbige:drimeEsretn sipidelineEprisegiasiurosgridey Biresine kinase

hibi 8 HH@Q@B@%@Q&%F@ benFRSL: g imtbi ;
i, B 00, Ry LU 455 s o
urokma'mssepwrs@sagom@tssvwm aaolinNistviaeidissystemi efwiitdchig gene therapy;
vl LR Oy S A B LA ARl g
zeniplatimgiibwerh;and kinvstgtustimatameof aspar agi ne- | i nked

SHLSRSNI AL A0, 38 LBt LIS EALE LBl B SyER

molecigex dnd encéais.t Biteepneife cw@gadmeailom dér thoeondolbae! ssmlﬁ(abétﬁc
a i.on rs on as

anachrp G RSl RS SHURT 1RG5t URBD D D=y cvosiat

agents G@hgRRS e, SO tegasRaNginfigorgroove bihedrs, TEX A héptioation énhibitors,
oline, Table 2 lists

ere x.cann r

ke BE T GRS o 81 T G SACr BB . Gt cpediion
sensﬁ@b&ﬂﬂb@@ﬂnpﬁn‘l kfols&xited| HOABIMERDYrPRIdinSs, ionophores. fEQi@@ﬁsms nitrosoureas,

nut ati ons have al so been reported to occur very rarely
platinofsy PyjEs 2piEaptp Rt SeRUTeInY Cins: MoK Bt &IRP oM prass iBkiBiers, and vinca
alkaloith H1UGY Wi} mBlebiflys (ﬁ‘%lemé@ﬂé%ﬁfwd%eféﬁrﬁt ribution of nine

al bumn variants," Proc. Nat. Acad. Sci . USA 89: 8225- 8229

(Teslypyues fprapripgrtias therapeuiceasents © Rreleinannd ingfartpytate antibodies, are
well- kwﬂ"(mgalAk?hHH & af N« l\}IJn%k%nal Q(?lltl%dlég'ﬂo?ﬂhl%uﬁd?%g Drﬂg AEn Cancer

car boxyl -term nal vari ant Proc. Na
Therapy ™ 1@)1/1;3@0@211&1)%&19@45)3 Andbﬁcmmrﬂ"@grnpg(Remfe det aTheds Alan R. Liss, Inc.,

o RSB, SEATRCE ' PAILA bl P 0k Moimon.

Brennan et aI "Al bum n Redhlll (-1 Arg, 320
Ala-Thr): a glycoprotein vari ant of human serum

al bum n whose precursor h@as an aberrant signal

pepti dase cl eavage site,"™ Proc. Nat Acad. Sci . USA 87: 26-
30 (1990); Mnchiotti el al., "Structura
characterization of four genetic variants of human
serum 15al bumi n associated with alloal bum nem a in
Italy," Eur.J.Biochem 247:476-482 (1997); Peach et
atcharacterization of a glycoprotein variant of human
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Casebrook (494 Asp-Asn)," Biochi mBi ophys. Act a
1097:49-54 (1991)). Exanple 3 20B2B3-1 is a bispecific
W@ e#9/120920 body fusi on nol ecul e consi sting of BlORUSH09/040259

human anti- ErbB2 scFv anti body (SEQ I D NO 27) and H3,

a human anti-ErbB3 scFv (SEQ ID NO 26). The two scFvs

are joined by a nodified human serum al bum n ( HSA)

linker. The anti-ErbB3 scFv, 113, is reconbinantly

fused to the amino term nus of the HSA |inker
al., eds. IMGC@ (ﬂe&kérnlgc a2ishwlr 1980 ritheqeotAnpibbyypeptied ©f &]yd)tdﬁtEAgents In
Cancergf;}]r bag%y é\rnf%svlzvg l\%qn([))%ﬂ%al w 1enb§4n§potloé{ca§ ng 8]1mcal Apphca‘uons :
(Pinch&@0084/1 B&QZQWfAiﬁﬂ}GQQR%QQ afd Dittdﬂefﬂr@@edﬂSé\of the KBérapeutic Use of

) in or por ati ng. an di tignal rt. connector : .
radiol e BEP L s B6aine oMo BT et P Goles Bietsgion And
Theraﬂgasadwmt RS, Qlde a8 Cade BRI ISER nmsp TROPE b 8S ImAM1 TRHichigd 58

i nker coqtalns two am no acid substitutions. A
<1982>c%7§1t12§1%"%§( dRVRIPPBEY iof PPNt Bpnelornsd pptiped HEHRstaER conjugates for
cancer W&kAYly N dife SRR 1) PRARE (S093]) S dLCHs P Qgeﬁb'r%bl&faﬁ&ﬁwf@)

heterogenelty due to oxidation at this
89/1268&par agi ne resi due 5at amino acid 503 of natlve HSA,

WH 68 ']191(&%“% Ve, St g%dlédu}/e rtrr% é%? ﬁdﬁ]\%?fe?ggre%%%n also be

can resu ecreased phar MBCo ogi Cc

‘coupledrigt ealwédpftp@dgtqumam@eneﬁ% lmV%bEC$uC‘h€H’t§P Ii@bhirtﬂ:s indnéB211 death and

y Virtue of it nit
include K?{ ar%ﬁ(cg Egusﬂ%d E.vg t% s?]ngghséolc]%ac isto Xt ]F]haﬂg gsng }’IHC({CF]%S alpha
toxin; hcmtgmm digito@im Meht])mOly@dledﬂtMnaMdlnmken Im‘chfembﬁhl ¥s A tdih (Kem et

t bi of ErbB3 t he
at, 7. B ERG S BB TR PR B 2k o Rl oY ok g o
conjugﬁtlﬂgMn&{Sj\ mﬂ{eEOﬁhefneéraibhyorazbjbtﬂblelﬂ& Or AMetyoBMEREShERE (e.g.,
b n uc gﬁ_@ghor ation of ErbB3. Tpe nmodi fi ed HSA
antibody; o Rakbog RGPt 4y %%@feéha%ﬂsyeﬁ%ml ﬁlah%&?rres pqmacesegypnce
homoldgh@r bhesRes lclﬁdr@ctél‘ﬁh&ﬁkﬂllt}ﬁany%z%h&tum odcuih ;S‘e%h@er Iy¥¥Rd; Gt
of 119.6 kDa and i s not q ycosy Iated B2 |nﬁ bi'ts
characterisgics ineludey Pubare peidEmitedrig i iaearisn P8¥1t1E’r gerpeyniphipathicity, and

formatidH Bf AIBROKENCA rstrQ&ﬁr%@ﬁNa hydrophé®ic ErRbAEA r(‘Eeutscl:lﬁlelaet) UNAaph,ey of
expression of its dinerization partner, ErbB2, to

Repmdéfﬁfém Bir&oa1809, 2089y n HB4 dinkasof &@lln\@nmmm wy pradesylepoipiety

conjugﬁtg&ﬁ%gf an a@%adép:t)@pléld to an a ent 5t B gﬁl&{f gé g cell lysis such
B3-1 variants inhib |nduc % 1

as, for Wém&s the anmenogedivlig F. %\WE}I 1A1bH§ésltnk@1mf¢1®rmmhbls onaryenolecule or

moietytﬁgﬁ?%a@% Ot]é\%r%t]a nqg§% mj)? g?%gé':f o} thé%%%%ﬂ{ﬂzp {am iy of ogenzymcs

(includinggpbospbdinare Aeﬁﬂosﬁlyoi;getse@ ahwpﬂoﬁﬁ&e@buﬂmsmtlpase D) ortoa
eth r wth the percent of inhibition.
Cambn@§8]m:gé§%F%e ﬁggﬁ 1050 values (Y axis) with error
Parl$S A Eplree sLtht imvgnticdp bi @@ the]@Mper MMy Sonjugated edteto, can also be

hi bi.ti an val ues. are sho above t or r espo di n .
conpled, (Y Rlybicl A5 ESdor an agent e S5 B i b IEGCB B RyTeRT el
app 1caEEbrb;B${a6115h@iwé asenBAhddcan Kedsed Eicﬁlkié 8% afnddlimitdd e Iﬁﬂﬁlogen 1251,
res hour ,pre-treat
Flud%%zgég@% v%SFA%%d@Pixs hbﬁ\‘ﬂm D Ippdn o &bS?gu@f‘gEﬁe@dlsamsly Sodium
B3I1; Jodd3ntipySfe BJ{Dﬁ)d()&ﬁ)lf@{er(ﬁ;%f Ed(ﬂgfpﬁﬁtegboé)um 8- ik fpBRd sddtum 12°1;
(panél C of,, ures 3r, F4;, HSA- F5B6H2 (panel .D
Iodohlnwmr-ﬁ RS B’%OPW‘M IbﬁOé@@faCétan &dpletaglinesygspchloride "L;
Iomethﬁqr @@tlgrqetmntlwl QOlﬂﬁ)l%ﬁaﬂ'e%BgﬁmOﬁsl agthg%ﬁ%ekogﬂ{n' la'ﬂtt ogl% 1334
hours fol lowed by EIRG stimulation. pEr
PERK | evel s were nmeasured in cell |ysates and IC50
val ues were cal cul ated together with the percent of
i nhi bition. WD 2009/ 126920PCT/ US2009/ 040259 Exanple 6
As shown in Figure 6, treatment of BT474 breast tunor
cells with B2113-1 variants causes Gl cell cycle
arrest and a decrease in the population of cells in S
phase. BT474 cells were treated with I j.t.Mof B2B3-1
variants and controls for 72 hours. After the end of
treatnent SCeIIs ver e tryp3|n|zed gently resuspended

T

o, o o
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10 Exanple 7 B2B3-1 (SEQ I D NO 16) inhibits
Er bB3 activation, utilizing the abundant expression of
WO e@odrayer i zati on partner, ErbB2, to target tuP@F/US2009/040259

cells. A high affinity anti-ErbB2 scFv anti body, B1D2,

facilitates targeting of B2B3-1 to tunor cells

over -expressi ng ErbB2. B1D2 is connected by a nodified

HSA |inker to a lower affinity anti-ErbB3 scFv

anti body, 113, which bl ocks binding of 15ErbB3's
Liothytongardl; Llrdiﬂ@mmhtEP ahyleiisopiddidcétag "EripBacopsphosiyt #iigmMerisoprol

it S LIS TR, B

B1c1satBOI:“e$ﬁ&:$1&1$1 9?1’H|ct]j]§tfferﬂigq|&bl§kh@m AT PRtRANE] Behfeiaati™ict y.
therefore. likely functions,solely as a gom
Exametaawgfeif pehgetiant Lo Frlﬁéfoqnaa;e?ecamum tyl Ctﬁ’lﬁ%ﬁpmf dechpgigm " Te

Lidofefh PR3nRIE *er &bt RRiG Y ElhSet®hy MG MEREHRY T@éhn&%ﬁ?’ggiTc

to normal, noncancgrous tissues which express Erb

Medropgiig Dispgipm Teshnetiy r bi2Mertingdes Bychnetée | e @hxérq@@tpehch@ﬂnum
99mre Ifeﬂ{eta'ﬂao ﬁ‘ech%@%ﬁx?@'"f& erﬁ&ﬁé )ﬁgnB’gpsoﬁﬁlﬂp rTe(gh !e iin 99“’}"0 Sestarr%lbl

expr.e Ssing h Er B2 an e aV| Ly ef
Techndﬁluslped’ ofSikor@gdme; Techieiginn d“thoslbfsmrf@@bxmﬂgms "Jesutforedloid;

Technettlhﬁ 9b"91W I%E&Jo nf_ely Qghn%tnl?n (’E‘chBiget o%(g}ém? lTle ntep 1% S%HB'g Egmie

bition o eraction.
Thyroxire Ty ctxintelREL; B kToimblvmlgnet ldIIEFIthan\HéIs of ﬁv@@hl Yat ed usi ng

f.onet FACS e brea
AREBNT bt GOTa PRl o PREET /BT TGP ot s
linker <‘2)5ﬁ1)gﬁ)ilf: e%ke &R reamie %rcmpeéd’u&&bﬁ&e&\totdbnﬂlgdtt& MeEs%B(Sﬁa.blfuncnonal

h. 10 nM hi ot i py. ed ECGF
chelaigyias 15 AREURE elipoRlso e uithi i bl o e Bs o0 < G Cu
"*Re, RNy 'Is) 'eptayi'Gig A, ExaFl' ngP 284 7 gion] Toat e. Al l

i ncubati ons were performed at 4C. Figure 7 shows t hat
BRBBDOLIC &7 AAKIF A3HHS BURAEN A Nty cBiHe Wih &t HEf fgkqror an HSA
linker dah maQ furker 20R3¢, kERZARETS g&%@&?é%@%@% i
° Af}t@lgg{ede?mnst rati ng B2B3- ‘511 S nabl lity to bl o?ﬁmtﬁtﬁgAgmtS
includipg, by ey lipgedtop B@yclwnrlrﬁ?@rgs@sa@tairw (¢ aelr@plfa@@te @dsipBRERe, 1
amitry @il 883 E?dnﬂﬂ@'tllnﬂﬂ)rdnﬂné/ 'dt)i\?) rpﬂoﬁm%?r%l roty ggﬁ‘lﬁe a%gczli’pme and

expr ess and over -express ErbB2 cance
maprotdéll@) npi-Hisgcl Rang ZepivBsaririidu Z RY. 5 Ser@alme,rteazgctqnamnépmlwdn) ca®'
e éyq -t f.
antagor%ﬁzlt% J%g\%g axgzle%feﬁ "isjr{ealﬁt IJ:I]E: g?&lj??z?\,ae%l}el%}’ ?%ﬁn%?t&ﬁl 1nh1b ors (e.g.,
prenylamind; trifluokdpefazidR@nd I@E@?prdmma) mmﬁmwiphdt ﬁlniq:)myh(atanmgs (e g

‘[amomgﬂel ‘T’an(})lgthmrl(p (‘%ﬁ ésa {' %gﬁ;ﬂ“%‘ﬁ antlﬁwa?t)e(r%?@éie igs"d it % %r%mﬂ:REﬁol

depletersidgc bdthﬂmtnlewadl sofoxmiind) abhd Ml thB3DardR eAthnce reducing agents such as
Crema hosphoryl ation in a dose-dependent manner and with

Fg’é% t 1C50s in both cell lines (Figures 8A-D). 10

Boagpitef the invention thratghilded ais H9WS inkbrgorednly @edlecale oBABEtylconjugated

trea nt on sign r Ot ¢ |ns in BT474 breast cancer
thereto gl 0 BEEMPEATR A BRERH W C4Goed: rEHYECYF celomastinulating

factor, fn@ifedth-dWGHal Snd thabl ReRMEis %étd?%[}ﬂﬁ}”ArﬂH§A' MWéraf iR Navention, or any
Level s of pErbB2, pErbB3, EErk and pAKT and their

moleculedr B ﬁ%mwgltqddlefé?tomaa@lé? e pplsrido gipprsimsEbelinigarid Apfmetabolic

agents @8lulle, UBAL 8t 11YiMeS LR BIRLAL cARFIMEH Srd R FXRR)E a;'cghloprme
Figure 10 shows the | munopreci pi tation-Wstern blo

cladrlb@ﬁ,aqygpgqbgieoqiacg@ggnq fludasahiesgphasptaie, fluorouracil, gencitabine chlorhydrdte

mercaptopurine, methotrexate, mitobronitol, mitotane, proguanil chlorohydrate, pyrimethamine,
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breast cancer cells. Cells were treated with a dose
range of B2B3-1 for 24 hours, followed by heregulin
W@ eooamk@d on. Er bB2- associ at ed conpl exes wer e PEDUS10€040259
fromcell |ysates using an anti- 20 ErbB2 anti body
foll owed by Western blot analysis to detect pErbB2 and
pErbB3 and their corresponding total protein |evels.
Exanpl e 11 The anti-tunor activity of B2B3-1 was
investigated in vitro using a nunber of assays. In the
raltitreR&d, itriiBdtreass gcurb e, et dilent, V@ﬁblzﬁﬁﬁésu]faﬁnvm&’tatme sulfale etc. More
cu tion of BT-474 SKRR3 cel |'s Gl and
preter i A B AR BB L4 HOR RAICE OPPIFHE B sy ot
antime(d51ite XBd1hs8 @flageBis 1Rk In¢lud6LkdrexMefIe ridiRateRde, Wrddardi! ¢H (Mlydrate
B2B3-1 or PBS vehicle for 72 hours. After the end of
pyrimethagperisipethengines RSt PP R Pel; orgleriyatiyes ‘éféb%‘ﬁé?fﬁlwnds

| An hxm;n@év & RQh 1O 09%@61@&1“90&15&&%’ ‘é!erﬁ@a'téthéi'@co anf also be
Si ng e cells were ana @j?lngoplow C onet ry

couplegye:# meppbestof ﬂt@wmh@a@wlme@mlésh h‘é@@ger\m@ct\déalgdnué@pt limited to
h

s PENENT B 105200, B R SR g £ 5y

chlorthBr@g.-idarwkising chloiydratenpviedtidine, deocreasee ¢Hi@h¥rbatemaag>e>thecin or

ol ) ) SoBTRE B0 330 BEBT R o

the ma&ﬁnsgnmé fa.’tn'lllé()of cd)rnpcalndsa(whmﬂ irolydes b vty of dﬂectntaﬂbeélated compounds,

| | ol .0 reatment with B2B3-1
e, 0T LR QSRS 5 iR P T RSB ERTIE wor e
phiated | linRertolf ehepfiesens er afy mél&hﬂld?lﬂr%laty amjugaw@pmrad da@® also be

conpef gpJalih§ P E FERET RSl SRS Rt ey g, or couped

1nd1reoﬁ§/ft@z§ cytérosiaysthblaeuniv aB&k viafan GliQR IR&ade1er SGOPRL SOHSRGinker can
npared to untreated cells. g%gure 11B il lustrates

be atiaglied toyp Chpiasina 8K 416 SPHIYRE KHOFBRPIOBE OF BRRTIES 2E@nhplaring

groups"iﬁ@ﬁblecﬁlt afe 1k BmitbL@L fﬁg‘no\%ﬁ)&yﬁg Bt lﬁ%ﬂpﬁfoﬁgatjngﬁ]@ '?(':'arcf?ve groups,
cells. Finally, the ablléuy of B2B3-1 to i'nhibit cel

dlethylﬁveélrlamléer&mawtlv\a@d HaERs andl 1.7 A0 ceirapzacygledgderene- ééﬁaly)-tetraacetlc
acid (D@T/Q)g F%r Bgl"é}a] ;Ele{l%dscgée l ﬁlté} P'b‘%oc%g [é%}@ésb‘% 53,2001;
edeg

ACEA Bi 0S¢ 6nC I's were
Cheng@halp IV&@ ég/ 12¢}leKreflced ahi W@ 9/ b?rldél /élcb@rrt ovil.c Usendo$,753,627; and WO
tion of B2B3-1 or
91/011%4 &é"l){l?%tg\glﬂfﬁ £r§ ALy ZWE&EO&CQ @f afétjrerlie ‘ecting the
g‘kin@eattof dhe 1ofenoai thaeiheodaspde, amipeAl dinkaz, m'nesapmnsadnmm;g moieties
(with oF 9\11‘[1118 grag%ggr Igp?:g){ld c{onnectgorrsé 25 déc’ﬁr}ed ﬂ&rmcgragé{ iﬁ_}erapel\ﬁlec or
cytotoxﬂ: hgeat, cat essptdifidalIp28getdd wethe Bhﬂmglhﬁ)lety}(v dj dintibsdyedainody

T T e T e

cell or @csuk W0 Wiyiclpehg ®thdig nhdisty addidebfel. F& eShiiple ARG SF Yhe PhvASkion can be
and cr ss i nk Erbﬁ Pnd Erb83 receptors. Serum
used todpnget A0 doggpl cancpr eells o the gy breast Prosipisy and Gokapga prigr (Riprgyent,

stabilizk, ﬁﬁﬁ\Mt@?&ﬁgo e@lon BB%rM‘@zﬁ'cQAc@rsfo@i indthdiIQWKcSe o | voh WK cEagent
al so treaté% with B2B3-1 or E veﬁ?ble ?6%§%4 ﬁoursgen

includgs g hinglpegmeypty dhat enq%fwalﬂseb@@ﬁ tﬁmeaian@h celistinthssergaaRah se Jor

exampE:Gt'l_ie ggﬁ?s' dF 1heQﬁJ/én§01Y\@(an)elu¥§tﬁg teﬁ'?&l aﬁ@@es{?g}; B3 of‘:@i@t\l%ma&fe brain,
the |ysates was assessed by EL 20Figure 12 shows

liver, kidpay, heat.|leng proalatedoolin hasepiBERMK, etbpimeyrsoktyak dgonchus, and skin in

f

order 1§ IR, Akink WA e PASRAEE Yl BLE GRS, BPodtBLGR)SH
Exanpl e 13 The ability of B2B3-1 to bind with
specificity to ErbB2 and ErbB3 and not to rel ated ErbB
25 famly nmenbers, EGFR amd ErbB4, was investigated by
ELI SA. Plates were coated with the reconbi nant
extracel lul ar domain of either ErbB2 or ErbB3. Pl ates
wer e bl ocked and i ncubated with a hal f-nmaxi mal binding
concentration of B2B3-1 in the presence of a dilution
series of conpeting reconbi nant extracel |l ular domai ns
of EGFR ErbBZ ErbBS or ErbB4 The results show only

1.~ o, o NN A



10

15

20

25

30

(Figure 13B). These results denonstrate the
specificity of the anti-ErbB2 arm 131D2 for ErbB2, and
wOD020092A26920PCT/ US2009/ 040259 of the anti - BPOBBSBNN040259

H3 for ErbB3. The increased signal observed when

sol ubl e ErbB2 extracel |l ul ar domain was incubated wth

B2133-1 on the ErbB3 coated plate is assuned to be due

to formation of an ErbB2, ErbB3, B2B3-1 conplex on the

plate. 5 Exanple 14 The ability of B2B3-1 to bind
autoinamingl Idyseetses drwnmdltlmelrélstn@w tlessomahsibe tdrgdtnpBa tlendsdfaBdimmune
ciseasy B RIS QHPIE) ST e R TP B bt e e ecrons fctor
receptéreS(TRETRRY gileyent Mﬂclqb/aztaﬂb’hmbarbema cell's, which express

a xi mat el ers of FErbB2 and Er bB3

%@%‘3%@ égY‘?i‘E?fbé(‘f Hexiresecreenmbiganty, carbe loinegto a
cytotoBe Bty peptid 02y to@kic PERBepiided, %eﬁl%ﬁgﬁ & @orﬁ%fct with Hﬁaﬁ‘gét Rél (c.g.,

concentrations of a goat anti-HSA Al exafl uor-6

a cancers)l) e gytatoicrss aytostatist affepss agy m@gek}bagorag@@@g@cpywom ow
polype‘foM&éJ LS }611@8 &i@RR "HS%nﬁnklgf @ﬁh@ﬁvé}rtloh Nah 'nﬁﬁfé/\ﬁ/reﬁts in a target cell

determ ned for each Contr ol S were

upon biingligrttleectangit dqll ﬁ@tbﬁ@ap yelhdraitipb iy ghalforesample, apeptosis.alotresis,

or s A RIS ORSEE K e B 0L B8, By i

can intad¢re vi tﬂylbit$Kﬂ®,I cethilar hiadlegiai agiviies,sndt asalnadion, megbolism, and

af f [.ni F | a the ability to
g“’w“i%ab“a}% E’? bﬁﬁ%l%gg%lfj f quc "ﬁ%’é% bound cel s
Viior hxmﬁ@ antiSO. lihkaﬂ\zbftmﬁmmbm tinadgo anspade Bywibbmdianggafcell

t hi
(e iy PHID el Pt QR R Bt o DR JRar PO e
portlora&SEeSHSAi 1|ﬂyerlc6ﬁijuﬁh@é ¢aNGniliQO tHeNr&Qpdpedad <dsphdt dALLABd) ultimately
or nmouse serumat 37C for a period

result"%m lfoap @8?’%0 t@%\éﬁﬂ%gel\/\er e removed at 0, 24, 48, 72,
96 adrdertedQnibadinna Rt HERQInRBH dfitleYin Rt B2 BtudestayRitbWe
both ErbB2 and ErbB3 was neasured by ELISA. This ELI SA
polypeptidegtapatde efdalingg capcaeellen angthgt embgdiment ebbadsiventian, the

cytotopgr: pﬁépnﬁﬁqﬁé AR®LL bk BFovelR BRI BLaQYSY SHaQhhcef Qi @M{@@ xR
step and then incubation wth a d ¥|on

polypeﬁtﬁme@e with2BESA linkpraaf ey inyeatiohenn dlsedy bsadet@l km qrtinhalpit the
I e |
sron o A oo (O MR LB B B Sl endothetial
cells that form dloot gpasels it leediiise $odid twhorsuper si g naI
gg E@% H&]lﬂgﬁc m’ijlpe‘?%f t%g ?nverlﬁll ucrag 1ncﬂ%e% grhrgore C otoxm
rem:u’ns e In serum romaul Vhrees ecCl es
polypeplmtﬂﬂe 150 pshysrl(xdhkagzl (e.al, ircomash) tHeopsifiditgt 'mtanslt)gommpawha)btm

2 and Erb at all tinme
Cyt‘“o’“c O%%ytt‘}ghégﬁﬁ?céan ag“ég Wgo 5603/ 1¥EbS0PCT/ US2009/ 040259
Exanmh@ e&160d1321?3t—h& Eﬁ%]@l{éﬁ@fﬁb@ﬁxeeﬂtlﬁn ?Zeﬂzéml‘@fabﬁﬁaﬁle form
ancer xenograft he efficacy of B2B3-1
of eytofgxi WW%&%S gg% iqly H&C%‘L?&EO ﬁ%‘?f‘éthﬁ%léF‘i‘H‘?B cgfagiyatiqpgipon
cleavag@ﬂjmre@f)trﬁe or bek) MrCisReTbodRHD te\i&@dsﬁret(é gatedvodot the botoxic
es of 0.3, 1, 3, 10,30 or 90 of B2B 1 every
POlypeBt“f?ef%‘age(%Wt@&PZY@?W&“&@P@I%MI%@B gl?eé-‘dtopm@ Radpicptide,
renderthe L:&E‘e@toﬁltc p@@’p&ﬂﬂdé BRI RicalRafivk Qe b, h@yté%gc Higéylf&ta%g)BSArilexample
dos Al'l doses were adm ni stered i nterperitoneal
ofa blqlpglﬁa“y-mamﬁwyt@p@@ PolRePHdatal @l be gprvert twgéuolw@allmetwe
r t
form Q8§ @ﬁﬁgfﬁggg@w@gheeé@%g@l @@}r&a%pgws% o %‘Qcﬂabgse LU L For
reduction in BT-474-M3 tunor size as conpared to the
control group (Figure 16). Conplete regressions were
observed in each of the B2B3-1 treatnent groups except
mce treated with the | owest dose of B2B3-1 (0.1
ng/ kg). 10 Exanple 17
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As shown in Figures 17A-E, B2B3-1 is effective in
mul tiple xcnograft nodels in an ErbB2 dependent
wOorawne2692B2B3- 1 was efficacious in the Cal u-3 ¥EI/ys2089/040259

17A), SKOV-3 (Figure 17B), NCl-N87 (Figure 17C), and

MDA- MB- 361 (Figure 17E) xenograft nodel s expressing

ErbB2 at > 1 15x 105 receptors/cell but worked | ess

well in the ACHN (Figure 17D) xenograft nodel which
expresses 4.5 x 104 ErbB2 receptors/cell. Mce were

examflé, @iatiRetayiabdis 3naTBbKe 1964 BABS vk he ViRkitich FAYS eleFXABPITRAIL
orFas]}r Over - expressi on of ErbB2 converts B2B3-1

FROR Bissaligation Riyatarget sgld fe- g arraaser selhoPreg ¢leayed, whsdiglogically

activelcBdpRse® Jaﬁ%ﬂﬁf@@ipob@s@gﬁ%e larkdrtgures 18A B). ErbB2 was
over - exgresse in ADRr breast cancer cells using a

r Btang gmpedimentof &I@sm@nn@y Hreemotopicapedipepiidsdoined togn HSA linker of

[ [ 2
e inSAFESS T BER el BUBRR Pl el Bt
fragmen Biecaob et 1dyath domaln Odienominge have cgtal arshtoxtetiogpadftics.

reond B R MR AR R 0 RS

making amvriol adidtsylpsei tubORY, mogmiogy, afib@iti¢hs, guadeitidBAke faAJDthe B2orporation

of the )i(ggt%glrc %gc}u%éc%gétgiﬂﬁ le{éeﬁ\t éﬁBtg% P]rggnsf%gg_ %sqraég gert:%(}J{étnPcE&%%lr ©

examtQkhzpaite shepatind dcieicyuinict thatbiBRierpeiasspofidneabs ity el
Vit rg a&Fi gl_iL 19A) and in vivo (Figure 19B). B2B3-1

secretORIHIA$HHC bPXHB3 phosphoryl ation 30was det er mi ned

| ﬂhegnflelﬂﬂ&{ al§efchtutes AQGCI¥E héld BXRICEIS ShORing@M o‘f?ox@(f pdfﬁﬁﬁt?de as a
ging from5 x 104 receptors/cel | to 2.

fuswnrpéqf@b%ﬁhéré*&ﬁ linker fgheainvetipspgedly ‘“C'I‘Wé)géﬂdél?ﬁ m@rrsltles and
polypdB2B3cohn&tdi T McleR acmag&l% YL %QE’@I(&J%%&Q%@&Q@@% an
I nhibit ErbB3 phosphorylation to basal |evels (%
eXpresyipp BERor), ARGhEhati wney ewrigssfon @i thethts Acbrrlqeépfarb@mwgiowwcfy transfected
[
T s g G DRy
preseng Ry apsphydinkedietgo fidedieontegrehdy-gfinedy @B@therX@mqhaﬁ t Examples of

peptidges)?( E@g&?ﬁ%ﬁl ?sn(a \;) 15?@1@1{_29219 bl PSZeidtf%)X g;tXtOWCtpgggérk_%ﬁg of the present

invention e uviertut efe nBTUHAedVB, dpmaia% ntduarmg poefidssuchesltoshrbime ¢ (SEQ ID

Noa i AURlESeL o R PR SN o\ E LB SIS DRI 837 ks

granzytnek Guig. Sgrankigmess Alland 8l (BBQAD N@ &) imod heddddTkiaRdr WaG) and TNF

ecep T e BB S0 R SR oAbt o o
NO:4 Ineed msslganm F@dﬂash&&t@ﬁﬁﬂtbf‘dﬁgl‘ﬁg 11t14ra ;ﬁﬁ? ﬁké%vert?g{ AN (FLOTE);

7
TRAH&F@S* S0 ﬁ# &‘{9?%5 ud E&’Epcﬁ‘r/ﬁ%’()% (see, €275 Bfr‘t?'ﬁ é%rppg%aua@/
Publlcﬁthﬁ NS, bes0187 1 B2R3eik nﬂﬁrﬂohﬁe@@' rlefe?eﬁ@é)eproﬁgoﬁgtﬁ rh@nbefrs of the Bcl-

ells treated with B2B3-1 for 72 hours were pr obed

2 farmiyp s ping Ty YRS MOS0 P B B OTD NG b ERlrnd BIGK (e, e,
U.S. Pﬁ@ﬁl%ﬂl&‘u@g IPAMICEAOR). 206@@2213@@%&%'&5%&&959 Hi}erencte% vascular

vinculin was used as a proteln | oad I Ng cont rol
apoptogis psiuf i proteinssBRB2-(V AP aad YéWE; Mesdh eled., Bivchend Séaméas ées

r r
C’ommgg lzﬁgﬁﬁ Eg()’ 2§od§g f%‘&l'n (ﬁ‘E(E’ilg %Qﬂl? m\ﬁ%ﬁﬁa ¢ Hﬂl]aﬁ égz%%%__mé,’y 96:10608-
10613 B@BB));LapppteaS -mela¢ing proBT(BEQUD BPe@sAlR; Mmuwad@ra:ogr Abtuse 8:298-307

: t|on e .nucl eus.

oo i3Iy Eptchs PO PRTEE Bk a0 s ARG Bt B By
20(Figures 21A) at a dose of 30 ng/kg or an equi nol ar
dose of |I1SA (Figures 21B) every 3 days for a total of
4 doses. Increased nuclear staining for p27k1P1 was
observed in B2B3-1 treated tunors conpared to HSA
control tunors indicating an anti-proliferative effect
of B2B3-1 in vivo.
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Exanpl e 22 25B2B3-1 treatnent results in a reduction
of the proliferation marker Ki 67 in BT474 breast
w@2meae69enograft tunors. BT474-MB breast t unoPCT/US2009/040259

xenografts were treated with B2B3-1 (Figure 22A) at a

dose of 30 ng/kg or an equi nol ar dose of USA (Figure

22B) every 3 days for a total of 4 doses. Subsequent

staining of tunor sections for Ki67 denonstrated a

reduced expression pattern for B2B3- 1 treated tunors
referencOypapeil atidoapfidn-hsseddtedipiotetB ssch a3 APAD(see, ¢.g., European Patent

G RRRORE LRSI RCEos Ceampl e 2 B

such afekdiétat MBanb @@ St at BAMGESthof @ﬂ%s@ﬁﬂddﬁ@fr&em@ﬁn dﬂlﬁﬁ@ tHbdeRscribed
for CD31 expression ures 23A-B), BT474

ssayi ng
in the *gﬁ%‘é@e htt‘em%tronﬁle%éé% %ﬁ@?ﬂb@?@l%@&@&%@% eqgh esnem incorporated by
referen@ElLQSYﬁ)og/@éé49§h &S 3998/0086936. 18/ 087003 A83 6&@'2@5@&/@78112 WO
dose 5 of Smgure Zsﬁﬁéever 3 days for a total of
200710} 0508 W\ A0 81 2008 bt e e dogrintfdelpr bandriegeedf).
vascul ar marker CD31. Tunors treated with B2B3-1 show

a marked decrease in vessel density conpared to
mld-mrﬂﬁzbli"ﬁm@ugat@at ed with HSA. Exanple 24: B2B3-1

'ﬁl@ rﬁ tlrp;élgéo%hl‘?sroyeln@g mpas B0 n%ur%ﬁ? ﬁccguér\{n%\?lll(d t]y%%gjﬁiﬁiéel\{lg the

xeno tunors were treate
amino 4¢id %chgtl&ﬁéqwe&’sy)f Fhithys Ifromd@i ih SEQI IDAO%:3dod ¢epadively, in
t umor har vested 24 h r .the final dose..
he iR o TRt Gany B e ke B i eBgtments of

the mvbr)ho\wi‘étﬁhﬁﬁ@ar&ﬁ&kyﬁikﬁ’ with tBS 8838 atie |sél‘fub1\/c% lisev &l SE@ID NO:3, one or

atlon of BB 1's tar rbB3. Equal
more Pﬁ{}aﬁf e%}PfSp%S&F%‘F o PeRaRdenty Bagd Feicaaig andlor
carbox¥ @dralni pf tﬁé BISA. [{rR¥E biStoWR afifeidtd 8didiRAvitin ME PIBIANEhKEOIquence, to
beta tubulin. Western blot 15 anal ysi s using
mmhmﬁﬁpﬂﬁéﬁF@§ﬁ§$%%VWF%bmémgﬁﬁﬁ§ﬁhoryIated Er bB3 show t hat
B2B3-1 treated tunors contain | ess pErbB3 than FI SA
treated tunors (Figure 24A). Densitonetry of the
Truncagigest er n bl ot anal ysis followed by normalization of the
%@rhvggw%%gmﬁe@tf&gfrél a ck%ﬂ gate %?ﬁ% dtuﬁné Q'taru ?eﬁ V\h]%lt-@pe [ISA
tubulin integral ensity denonstrate tha
polypepiigawhich p@d:teecmlbun@ W\Sth oonoanere @olsngmde c@anttbrg of Bigding moieties.
t [
A wild ﬁgese dg&gﬂe e Ifa?lgrlé 4{ %2@9?% 2?0 It %2&)@81[1%01%%1%%0 acids of
the fullplhmgldedwthSdnamiﬁlo |at19 s¢qa1|elg1et(1 ErgB31h NOvi)wan beExmmnhed to any of

] VIVO act|V|t 2 4- Xeno
the blnv\ﬁ? n}(])l%lgsvoer drl aSé]éJ(?r g}f UQIC Cll:lf% (ECSCI'%’] ﬁﬁge{n'\%ﬁ%fﬂb S c%%ccur at
one or hqitp kendschf the HSYo tikken ot cﬁrhlﬁc &d)et d ddldtipn of intdneal kasides. Truncation of

more ﬂtalg er%ﬁs ﬁ ! % n < %%gedﬁ}og Eeg'@l?%g r@%ﬁlpl‘ee f ?)igzﬂd-h 9 ng*qquglinkers of the
mventlﬁminEMEietﬂlo&Tha‘@l?)é 1NBomBinht$0nV\ﬁ1ﬂﬁorieroa A teml ﬁﬁpt\ﬂdetcbnrﬁelaBTSEN binding
or sthntro 3 §\ﬁ&lt%rowral ansfect |

moicticpyogi f BEEY GRRNS (G HD L TE et ITEN  GL7 &S IR0y comain

(SEQ mswam Eme@mm 33&3&@]14?111 N9:3)Nir@ieman Iﬁl{becgtmwwrysmues 381-
to the rlg f 1 ank nude mce to estab

585 of §%968r1\3? ), plFRIRINaticns thereeh afs ferativ andth anddéh@lrdonl and III.
SefhPd ea‘f‘ﬁfc@ rdt €y 0?2 G Eu %arfg & tﬂ&ﬁvénﬁgﬂ 6r dd a&ﬂ%sp%&f £ R AS

nouse. Mce were tréeated wth ng/ kg B2B3-1 ev ry
ralelsc\);opmgggltagpng_@egv) kegn p@p@twﬁ:q’by@q@mg cowiedates lg@Napmg a truncated wild-
‘WpGH@Qhﬁ&%%gdgin@eﬁﬁﬂer0| at an equhnol ar dose to B2B3-1.

I njections were done i.p. WO
2009/126920PCT/U82009/040259 B2B3-1 and
Herceptin pronoted a reduction in the size of tunors
formed by control BT-47452M3 breast cancer cells
(Figure 25A), whereas only B2B3-1 (and not Herceptin)
pronoted a reduction in the size of tunors fornmed by
BT-474-MB breast cancer cells | acking expression of
PTEN (Figure 25B). Exanple 26: B2B3-1 inhibits ErbB3
signaling in BT-474-M3 breast cancer cells having
reduced PTEN act|V|ty The ab|I|ty of BZBS 1 to

o~ . o
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10cell line or control cell line were treated with 30
nmg/ kg B283-1, 17.5 ny/ kg HSA every 3 days or 10 ng/kg
woleroeeptorm weekly and tunors were harvested 24P@IDUSE09/040259

after the final dose. Tunors were |ysed and subjected

to SDS-PACE foll owed by Western anal ysis to assess

relative | evels of phosphorylation of B2B3-1's target

ErbB3, AKT and total PTEN | evels. Equal quantities of

protein were | oaded in each | ane and total protein
Addztz&mﬂSEMBkeeAmpfida@bhsed by pr obi ng for PCNA. 15Western

u5|n a_ntlb specific for . ) . .
b'h’&l,’b ‘gﬂy @F@% PEPUES S0 SrenSRaof fepuat afamingisidgesidues in
the HS(AQTﬂkaﬂ pfblﬂfpépﬁdepﬁﬂﬁ&_ c&ﬁ’e’%ﬂy-}fﬁ@ec{ téﬁaiy%@u@tﬁreltﬁf HSARkidphays certain amino
reat re 26A). Densjitonetry of the

d t r
acid re s of ﬁheoq%rpmiif?a gﬁLﬁ% PrOgI- o@@?@lw g R PR s KugsHe .
cysteind P bl@%-gtltu&tdqgf tﬁl:se RamtelcRb QRS FekiudsQo hitKy Hﬁsas%e? D§d¥dnjugation of a

integral band intensity denonstrated that B2
diagnogtices thegppetiforsénte ont ai ned significantly | ess pAKT than

C]@l@tlﬁ\%hudﬂ%o%r%&e%qoﬂﬁg addﬁfo‘fl%mérﬂﬁyhfm%&ga I{ér%hﬁe or threomne
20( Figure i
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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
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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water is approximated as a sphere with a 1.4 angstrom radius. Software for calculating the surface
accessibility of each amino acid of a protein is freely available or licensable. For example, the CCP4
Suite of crystallography programs which employ algorithms to calculate the surface accessibility of
each amino acid of a protein with known x-ray crystallography derived coordinates (“The CCP4
Suite: Programs for Protein Crystallography” Acta. Cryst. D50:760-763 (1994);
www.ccp4.ac.uk/dist/html/INDEX.html). Solvent accessibility may also be assessed using the free
software DeepView Swiss PDB Viewer downloaded from the Swiss Institute of Bioinformatics. The
substitution of cysteines at surface-exposed sites allows for conjugation of the reactive cysteine to a

thiol reactive group linked to the diagnostic or therapeutic agent.

Glycosylation

In addition, altered serum clearance rates can be achieved by engineering glycosylation 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 refers to the
attachment of a carbohydrate moiety to the side chain of an asparagine residue. The tripeptide
sequences asparagine-X-serine and asparagine-X-threonine, where X represcnts any amino acid

except proline, are the recognition sequences for enzymatic attachment of the carbohydrate moiety to

. the asparagine side chain. Thus, the presence of either of thesc tripeptide sequences in a polypeptide

creates a potential glycosylation site. O-linked glycosylation refers to the attachment of one of the
sugars N-aceylgalactosamine, galactose, or xylose to a hydroxyamino acid, most commonly serine or
threonine, although 5-hydroxyproline or 5-hydroxylysine may also be used.

Addition or deletion of glycosylation sitcs to the HSA linker is conveniently accomplished by
altering the amino acid sequence such that one or more of the above-described tripeptide sequences
(for N-linked glycosylation sites) is created. The alteration may also be made by the addition,
deletion, or substitution of one or more serine or threonine residues to 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.
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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 cytostatic agents described herein. For
example, a patient suffering from breast cancer can be administered an HSA linker containing ErbB2
and ErbB3 scFvs (e.g., B2B3-1) can be 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

The invention provides for the administration of an HSA linker agent of the invention prior
Lo, concurrent with, or following radiotherapy or surgery. For example, a patient suffering from a -
proliferative disorder (e.g., breast cancer) can receive an HSA linker agent, alone or in combination
with other therapeutic, cytotoxic, or cytotoxic agents as described herein concurrent with targeted
radiotherapy or surgical intervention (e.g., lumpectomy or mastectomy) at the site of the cancerous
tissue. Radiotherapies suitable for use in combination with HSA linker agents of the invention

include brachytherapy and targeted intraoperative radiotherapy (TARGIT).

Pharmaceutical Compositions

Pharmaceutical compositions of the invention contain a therapeutically or diagnostically
effective amount of an HSA linker conjugate of the invention that includes one or more of a binding
moiety (e.g., antibodies or antibody fragments), diagnostic agent (e.g., radionuclide or chelating
agents), or a therapeutic agent (e.g., cytotoxic or immunomodulatory agents) agent. The active
ingredients, an HSA linker conjugate of the invention (prepared with one or more of a binding
moiety, diagnostic agent, or therapeutic agent) can be formulated for use in a variety of drug delivery
systems. One or more physiologically acceptable excipients or carriers can also be included in the
compositions for proper formulation. Suitable formulations for use in the present invention are
found in Remington's Pharmaceutical Sciences, Mack Publishing Company, Philadelphia, PA, 17th
ed. (1985). For a brief review of methods for drug delivery, see, Langer Science 249:1527-1533
(1990).

The pharmaceutical compositions are intended for parenteral, intranasal, topical, oral, or local

administration, such as by a transdermal means, for prophylactic and/or therapeutic treatment.
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Commonly, the pharmaceutical compositions are administered parenterally (e.g., by intravenous,
intramuscular, or subcutaneous injection), or by oral ingestion, or by topical application. Thus, the
invention provides compositions for parenteral administration that include an HSA linker of the
invention, with or without one or more binding, diagnostic, and/or therapeutic agent conjugated
thereto, dissolved or suspended in an acceptable carrier, preferably an aqueous carrier, e.g., water,
buffered water, saline, PBS, and the like. The compositions may contain pharmaceutically
acceptable auxiliary substances as required to approximate physiological conditions, such as pH
adjusting and buffering agents, tonicity adjusting agents, wetting agents, detergents and the like. The
invention also provides compositions for oral delivery, which may contain inert ingredients such as
binders or fillers for the formulation of a tablet, a capsule, and the like. Furthermore, this invention
provides compositions for local administration, which may contain inert ingredients such as solvents
or emulsifiers for the formulation of a cream, an ointment, and the like.

These compositions may be sterilized by conventional sterilization techniques, or may be
sterile filtered. The resulting aqueous solutions may be packaged for use as is, or lyophilized, the
lyophilized preparation being combined with a sterile aqueous carrier prior to administration. The
pH of the preparations typically will be between 3 and 11, more preferably between 5 and 9 or
between 6 and 8, and most preferably between 7 and 8, such as 7 to 7.5. The resulting compositions
in solid form may be packaged in multiple single dose units, each containing a fixed amount of an
HSA linker conjugate (prepared with one or more of a binding, diagnostic, and/or therapeutic agent)
in a scaled package of tablets or capsules, for example. The composition in solid form can also be
packaged in a container for a flexible quantity, such as in a squeezable tube designed for a topically
applicable cream or ointment.

The compositions containing an effective amount of an HSA linker conjugate (prepared with
one or more of a binding, diagnostic, and/or therapeutic agent) can be administered (0 a mammal
(e.g., a human) for prophylactic and/or therapeutic treatments. In prophylactic applications,
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 developing a disease or condition (e.g., a cancer, autoimmune disease, or
cardiovascular disease). Such an amount is defined to be a “prophylactically effective dose.” In this
use, 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 HSA linker conjugate (prepared with one or more of a binding,
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1990, M@h%l@@@mﬁ%@nyw&h 10% FRS and 400 ng/L of
hygronycin B (Invitrogen Corp). Media in the 96-well
pl at es was changed on day 4 to Hycl one SFMACHO nedi um
Diagnestip phe KeerupditioidppliGuivhd_ - gl ut arri ne, 0.1 nmM 10 sodi um

%?@%@?{ﬂ %inju&att%égf tgmnv 10y 35 r@f“‘?v@%ﬂég%&rqg? %segffor diagnostic
and 1he$aieelﬂ:ct applicatisny miaiumgn,dedlidind) ask dkanpie, dhd\@xhém@lefof ft€fent of
lifeS odles The cl ones er e evalu ted rsm ntitative
proft eeﬁzﬁ I§FasEs (e R edch aprRcl i“l?ﬂ‘ap e Ge gl fgegr) and
autmmtrfuM@&ﬂséhlsésG{Q g audiphR ARGk He@matoRl aﬂ;ﬁh@s Wel dvefifs). aThe following
A seven day roduct ivity assay

dlscusm&ﬁ%‘@an prgli g&?ee AnG ol myRe BPgrzesy’s meea (repryide Bieshil ed
practitibRdPRAth aegéﬁé}ﬁﬁdn@&sﬁaﬂ(ﬁn% §thosy M@)—\ EinRdrlcONyBLhdsQf ﬁfeqmeﬁxﬁ&%aﬁ be
for seven days, and the B2B3-1 concentration in
applicdsig gipgnoptiginad RE@pEe eprticadns and is not mqasptodinghidis smpeﬁf thperesent
inventigft- wel | pl ates were expanded into 125 nl baffled
shaker flasks in the Hycl one SFMACHO nedi um
suppl enented with 8mM L-glutam ne, 0.1 nmM sodi um
hypoxant hi ne, and 0.016 nM t hym di ne. A seven day
study in shake flask was5%sed to screen the cell pools
for 20 grow h and B2B3-1 production. The spent nedi a
was quantitated using Protein Aresin and an HPLC
instrunent. Exanple 36: Limting Dlution Coning The
best grow ng and hi ghest B2B3-1-produci ng col ony
identified by the productivity assay 25was transferred
fron1the 125 mL shaker flask and plated |n flve

.y . I T
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The second round of limting dilution cloning was
performed in a simlar manner to the first round. An
wa@eodwotzeomal 100 ni fed batch eval uati on was peP¢DUR®AI/ 040259
to confirmclone choice. A pre-seed bank was
cryopreserved. Exanple 37: Formul ation of B2B3-1
B2B3-1 can be adm nistered once a week via intravenous
i nfusion over a period of 60 or 90 m nutes, dependi ng
on patient tolerability. B2B3-1 can be fornulated in a
Pnﬂmﬁmﬁ@uh@a%gmﬁw¢histidine hydrochloride 150 nmM sodi um
chIorl ution, at con ration of
1n}(grcogagﬁt(h? ¢ @yct‘gwn L ztgn()%: ﬁeat péevent or eliminate
prohfefhbm@ﬂh);ease]sgutﬁo?(ﬁnmt Rotddnitelirts; Qiré'ﬁﬁman&fr ¥ 8R%d, Ganear sarcoma, renal
| BA I'i nker of the invention (e.g., B2B3- 1; SEQ |
cancerlﬁm 1nal calhceinelami PIOSEE cansel Bing cpneet et eagiged evwatl [gancer.
BindinB nfof&ies &ﬂ{é%@ﬁ oinE® Witk AR ﬁ@Aka@r cﬁ‘%ﬁé 1ﬁ%nt1¥5\ﬁ‘ﬁ§%1a%§(ﬁﬁ@5r thérapeutlc
i agnosed as expreSS|ng hi gh I evel s of epidernal
applicagionvit hpatigeitsosperted ebhaying, or suféning Sro@rdyBoliferaERodisrase) mexale chosen
e t li n
based (% ds]a%mtﬁ% g?mf%a%p bﬁ‘@g@@?@% as{]\léa\?/({ 1‘1:(9 ngﬂg,r cgrqnﬁlf))lt %&gﬁglﬁ%ﬂes
(e.g., cdlil agfaosedepb@rs buchre stsircdamees roga:ﬁora)dxsa;qmaﬁtdewthea*prb}ﬁ,érative disease.
the i.nvention suit.able an a
inding b R 0RE: FEFMMET b RE L BuRLR P RER R Rifk e andoF R and
IGF2Rge1bedtidsogroath faétor rees)pm’i‘mF@FR); phatehitdetiveg growtk faces receptor (PDGFR),

conj o n Fl SA | nvention c
vasculfS GRS e iR it Y AR (Yo B DAPF hEEC i (TNFR)
eplderlﬁﬂ%(ﬁcbvﬁth @ac@cﬂﬁ&%ﬁtoﬂ@f@mb g., E@mmm@@u))gm@&eymr& Idf receptor, or
hi st ol ogi ¢ . 20screens of cancer biopsies can revea

mesenghypyapepaBel 128 Xt sH K8 P S Feepiop s et ﬂéﬁ Eerinrg NERTERCY g raudia factor

receptdri(IGER))Qbn b&&onidiyRNS hl@HSP\hﬁﬂ(cﬂ JTER! PR abE® Bidfosc or treat a
anti - ErbB2 bi ndi ng noi ety ﬂ B2B3-1) can_ be used

prolifefatig¢ @5@.@& i Pseifi g binding of a pfﬁlC@lh(‘@ @pﬂg@ diSelkepgonjugaie can allow for

dctcctlblméeg"tah YA %l?’cc;h SR B8 qadohmt {5@59" %Ciichged%c[:@ﬁ)'o‘? Bstruction (e.g.,

|agnosed W th breast cancer once a week via
an HSA hnkeggemoined forgfoytiaxic apgal obthpbeundganser cadl. gpeciBoapphicaion of HSA
[ I -

linker {H ﬂlﬁ%@?ofgrgﬁ%@é}tﬁ{e&g fo}%hé;@%a@géﬂlt %Phrﬁ%ijl#ﬁ’ 1|c2§1cl¥ IS Eés@gbell below.

hydrochlorlde 150 nmM sodi um chloride, pH 6.5 solution
concentration of 25ng/nL for admnistration to a

BE@g%%F%ént (e.g., a human). A clinician supervising the
ddmmorsforrag dfdneacf ca%BBr}CIIude invasiye (dlIChlﬂE CarHﬁAnzh iamk?fhugna‘mﬁ cancer in the

breast s 35ees, IRERV G TR B st O P TR i BubSPefRE JchER: Shme
types df Bfead@ Ryncgt sedin arl@ékhb\ﬁmto higiy bepréss i tidvels of upitiéreial growth factor

rovi de the dn1n| tration of one or re .
receptcf'h 8?9&5‘@@3( lgg’rB&r(ng ! B%égf‘fb‘aé“ PG EsY wg?g%aﬁé%cyyﬁtlpﬁ af
EGFR4#2A bbdnnked Ofthd felopiemttah®ProgRsGon of BB cdicedERkLfing Bkhst

1%) such as the compn chenotherafeutlcdéiginen for
cancery fJacqnfraledpsfiplapirobicrsion medigted M3 dyelupliogal RASiFEdyp can be found
in a widy GdrRBNAIBNATHER of BPitheBAUrglPang ldata bl k@l iRk EGFR expression,

clinician can adm nister the HSA |inker of invention
ovcrcx()@ssgon arB}ZCng;egl)\laqqul te getsneesk dissAsonimeastatig @e@qype@ fesistance to

breast cancer in a patient

dwnm&@ﬁh ag@?hgggggR%ﬁggﬁ%FQQ%Q: Treat ment of Ovarian

Ganld@4 linker of thannvdgidor Gonjeared ¢ onchra many binding mogstips dpecific for an

dm ni. ent ova

EGFR ?eaglcﬁllglsl%rg\ﬁ/g ::{Iratgtﬁz%ré y igén s ljsgd %gpgﬁl gn(yé/r £ H: Je#e%&blte label) or
whose cancer is diagnosed as expressing h|gh | evel s of
epi dermal growth factor receptors, such as ErbB2
(HER2/ neu) can be treatedowith an 10 HSA |i nker
conjoined to an ErbB2 biding noiety. A physician
providing care to a patient diagnosed with ovarian
cancer can adm nister an HSA |inker of the invention
sui tabl e and capabl e of providing the best therapeutic
benefit to the patient. Selection of, for exanple, the
bi ndi ng noieties con10|ned to an HSA Ilnker of the

o N . Y "
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m nut es, depending on patient tolerability. B2B3-1 can
be formulated in a sterile 20 nmM Lhi stidi ne
whyapoedeori de, 150 mM sodi um chl ori de, pH 6. 5PGDUSL0DM0259
at a concentration of 25ng/nL for administration to a
patient (e.g., a human). A clinician supervising the
adm ni stration of B2B3-1 or any other HSA |inker of
the invention for the treatnment of ovarian 25cancer
can follow common fornmul ati on and dosi ng practices
cytotoXi€,.dtostaiid) bf &Bﬁp?dﬁ@ ﬁ@éﬂt ak ﬂjf:s@ﬁbédCHé}eni @ diegrRsadmeat lﬁ@ast cancer.
er cour of .therapy for any, given patient.
Altemgtiyeli s bigerct ﬁf‘ﬁf\elmlﬁf ETNEate thag CORSHES oL DInd PGP élchtf’r‘f for ErbB2
and Erb3,Q06h Q"BIBS-¢ tdeQrBBEMtthér 1D SarPbe GRIIRRHMISiakdse or treat
combi nation wth the HSA linker of the invention
cancery, &g breagiplgduey; o\griay,|apd Nmg s@Icersa| t er nati vel y, a
CAd Jeb&inBMalbAB AIMHAiSlee Eo ai’e'%tﬂe' f)‘\lz/‘e‘ﬁflOIPIflse{iI [bvt?e% B@&t bdhcer can
conmbi nation 30with surgic or I at1on erap
be admipigtered prrexrip &ng- clmwbrwanhcmmpﬁneraem conguImens dflttlmrfel@fwmg Q.

adjuvaﬁ%ﬂéé%@%oégﬁéﬁlé%é@@? T N .

co- adrrumsua@d ovitd offrer mmm)uoﬂs (te}ge agfirengladts agg’rtsgsm aAbE)ogﬁdalscbreﬁemical

therapeuﬂcsl %§ef il 15 or tg ent of rg@\ﬁt% c%%lil:erg}’é)b BxagH‘IQ"% th.F 38{( réeogl%ggzl ag%xts listed

in Tableanmlclmdmg pmtroat ﬁnh(hﬁers((lé gk eneb), Rﬂbﬁgnémieeﬁhlﬁlﬁorg alkgtitieglagents

. ]f.r U‘F @ hlo in lﬁ addj ti on,

(incluchrige gty s agﬁntfééf R N S A SR

1nh1b1t@€,pint1ﬂeta6@i‘ﬂﬁ§§i{tﬂl’rﬁ0r adihi6dies 3. €., &ﬁlﬁrﬁ@cﬁﬁ’e Jnﬁlﬁmlgsl) Qiﬂﬁs\/ M&5T agents,
in Table 5, at each of the anino and

anti- Erggggi?

IefSgt/ncanh agentsy andrpatifisaBY ResRisrare e ta@e@@ﬁﬁ@e%vsgml for the

treatm&h@Df Bi6ast ERER! BH KA 1A 6 Bt HNATBASEc AL A8AMBRIE by a
the length of the connector sequence. 10The invention

cliniciggyiy Gorafeigatiop gdihfany cerpai aHrdinphosstadSAAPPeIkEY S, known or
thoughpfél%m%ﬂétf'cg?foﬁ:%riﬁ%&ﬁﬁofb@&gt &hagli ng i eti es di scussed
above. Table 6 lists ten HSA |inker conjugates with
varying ErbB2- specific or ErbB3-specific binding
, 4 e
Table g%&ﬁ%blgﬁ cimcar gﬁgtkc e?t%%ﬁ?(@gt&tefgg&ﬁ%%ﬁﬁg c{(eg{n CSP]%{I]I%E&I with HSA
linker Gonjpentes @ithe msafmpne 6 B2B3-4 (SEQ I D NGO 19)

21\ nNHONQ

Therapéﬁﬁg@l s? \DEQ HD-NO: L:)i)xemﬁglm()l l% ;{f i'igeﬁz;%g“n!dgmme ‘E‘kémp?a‘ryDﬁ(_)sZ

(')IDN(')??\FA (S

Mitotic In\hlbltogz 13. 3. 4. (S E0| i PaClWﬁ?@(%‘%ABRAWE@SEQ | D75N@m§1)

B2B3-9 (SEQ | D NO 248! (ISR NO, 26) B2B30-10mSEQ

Topoisonfelabe NQbi@5)  Connect of cafipidikd®A (SEQ 1D NO 1) AAAL (SEQ TD

NO5) ™ HSA™('SEQ T D Neoildan ikic: (i AVETN 5)

"""""""""""""""""""""""""" etoposide (EPOSIN®)

Alkylating Agents - cyclophosphamide-(CYTOXAN®) 600 mg/m*
Platinum-Based Agents cislﬁiatin 20-100 mg/m*
carboplatin PARAPLATIN®) 300 mg/m’
nedaplatin (AQUPLA®)
oxaliplatin (ELOXATIN®) 65-85mgm’

satraplatin (SPERA®)

triplatin tetranitrate

Selective Estrogen Modulators (SERM) tamoxifen NOLVADEX®) 20-40 mg/day ’

"""""""""""""""""""" raloxifene (EVISTA®) 60 mg/day

61
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MHSA (SEQ I D NO 1) AAAL (SEQ ID NO'5) m | SA (SEQ ID

NO

I YAAAL (SEQ ID NO'5) mHSA (SEQ ID NO!) AAAL (SEQ
WO DOND®Y0 mHSA (SEQ 1D NO'!) AAAL (SEQ | D NO. SRCTrHSM09/040259

(SEQ ID NO'1) AAAL (SEQ ID NO 5) HSA (SEQ I D NO. 3)
AAAL (SEQ ID NO.5) mHSA (SEQ ID NO'!) AAAL (SEQ ID

NO: 5)

Human Ser

WO 2009/ 126920PCT/ US2009/ 040259 APPENDI X A
SEQUENCE LI STINGS SEQ I D NO 1

um Al bum n

(HSA) Linker with C34S and N503Q substitutions "nmHSA")

5 Ami no Acid Sequencere

DAKKTARESTON®)

AntimetaiENAFREKDL GEENFKAL VI L ARV QQ “SPFEDHVKL VNEV LERAETCVADE

SAE NCDKSLHTLFCDKLCTYA T RETYCEMADC e
=CELQHKDDNRNLPRL\ :

_D\[MZIAEHDNEETFL KKYL YEI'AMIRHPYE  YAPEL L FFAKRYKAAF

- Antitumoy DKAACLLP 10 | doxorubicin (ADRIAMYCIN®) 40-75 mg/m?
KLDELRDEG CASSAKQRL (%LQ@GHQE@MMVARL SQRFPKAREAEVSK

“Aromatales YikiBoth K~ VHT ECCHGDLU T EGARE ) 350-2000 mg/day
SKLKECCEKPL LEKSHCI AEYEN] b@v‘g]m 1P, —
SL AADEVESKDVCKNYAEAKDVEL GVE YFYAIQ)RHDDYQWI LLREARTYETTI
EKCC etrozole (FEMARA®) 2.5 mg/day
AAADPHECYAKVEDEFKPL VEEPENL | KQNCELFEQLGEYKFQNALLVRYTKKV
PQ/ST PT exemestane (AROMASIN®) 25-50 mg/day

L VEVSRNLGKVGSKCCKHPEARRMZEAEDY L SVVENQE CVEHEKTPVSDRVIKC

\LGul=

CTEQE
ClIEoL 'V 19

fadrozole AFEMA®?
VDETYMVRKERQAETETEHADI CT QFKFF\’Q K

EQL...KAVVDDEAAFY
- Anti- Erbp}tﬂi%n?) Agents Human

(TI'AI VEL VKHK
CRAEGL  SEO
___________________________ er83 mgka34S

and N503Q subst it ut { onguihEBAITIR@D Nucl eot i|de Sequence

"Anti- Erbmﬁmmgawwwﬁ\bl HRHCATALHRT TCAAAGAT CTGGECGAAGAGAAC

-]-

Renal @aiicéC

CCGAATTTGCCAAGACATGCGI
%%Ag Nncers, suc as rena C-:fAcarcmoma are particularly resistant to tragAlonal

radiol ogEMRABReHiE {PAK Al CAC T b AThA G STE&H o IKEGR | A Herbisd (e G6kpoined

T }et CA C‘AGAGAGACT TATGGGGAAAT
with andd ."& Alcor-ni-th At @iigetive option for patients suffering from these

cancerm%gm&ﬂ_ MMWME%QM&MT&TW%M on

or mtewwmmé&?@ﬁm@t@@@ﬂmm&@me@mmmmws that

target AMGathibit tumor Vascularlzatlon antl-vascular endotheha rowth factor (VEG
e AT AT T AT AR TS A SN P B G

antlbod'p@'pqr@r[asgvgvamzumab) can also be used for therapeutlc effect
TTGCAAAGAGATACAAAGCT GCCT TCACTGAATGT TGCCAGGCAGCTGATAAGG
CCGC

AutoimpTh@T OP@STGCCT AAACT GGACGAGCT CCGGGAT GAAGGTAAGGCTTCCAGCGC

WW@%%%%-&Q}OSQ treat, prevent, or stabilize

autoimMEIGEEERS ROT CAGTCAGNGETT MECAAAGSEAGANIST T CCTBABETCTRRARAMS),
sl ek et NSO R B e S drome

Grave’ &diea6e, f]}&)riasxs and myasthenla gravis. Autoimmune diseases and dlsorders are caused by

self-regﬁﬁgﬁgﬁs the 1mmune system 2- AITCT é cecl-:IAA -reactlve dntlé)dles) As
such, b%@%’d}@%{lﬁ? THHBEAGOAGHK £ (26, T(FAAMAB GALT %W@}SM&%

thymow&%@%mmewwmwwmdﬂ
TCCA A AGATGTCTGCAA GAATTACGCAGA GGCTA A
AGACGTGITCCTGGEGCEA TGITTCTGTAT
GAGTACGCCCCGCECGT CACCCCGATAATAGCCGT CGTGCTCCTGCTCCGACTGGECA
AAGAC 40
CTACGAAACAACT CTGGAGAAAT GTTGOGCT GOCGCAGACCCTCATGAATGTTA
TGCCTA
AGGTGTTCGATGAGT TTAAGCCACTCGTCGAAGAGCCCCAGAACCTGATTAAAC
AGAA
TTGCGAACT GTTCGAGCAGCT CGGT GAATACAAGT TTCAGAACGCCCTGCTCGT

P o —
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25 SEQ ID NO 4 Human Serum Al bumi n (HSA) Nucl eoti de
Sequence
W@RIDBTAOACAAGAGT GAGGT TGCTCATCGGT TTAAAGAT TI GCGARAIHRMANT40259

TTCA 30
AAGCCTTGGTGTTGATTGCCTTTGCTCAGTATCTTCAGCAGTGTCCATTTGAAG
ATCATG
TAAAATTAGT GAATGAAGTAACTGAATTTGCAAAAACATGTGTAGCTGATGAGT
CAGC

reactive GARAAE deld GACAABITACHT CAIAURTTWIThTAoGACACABADT AL CLAGAB Tor

therapquFE o e R AP B ST A AEA NGB defined
herein A@A\Ge conjoined to an HSA linker of the invention for the treatment of autoimmunity. In

AAATGAATGCT TCT TGCAACACAAAGATGACAACCCAAACCT
addltlo@A@dlggmmetles that 1nhibit or antagonize integrin function (e.g., an integrin antagonist, as

definehAN Lah AT GACAT Pl el Frd LT GACAATGAAGAGACATTTTTG
AT sttreramhonmpgusTo decasmtaadTaeiTROPFTAT Stot e GESKASEOOT, such as

" LT
etanerc &(%T&erce t; an antlbo d1recteﬁi_ _?%\ &&%\EFF éﬁlt}%ﬂ%%ﬂj&&rrmec
1nﬂachM@EEW@@A§T@hA@adahmumab certolizumab, inflixamab,

XPROGYTAY 4 @nakinra, and variants disclosed in U.S. Patent Application Publication Nos.

20030 %@W@%%Ltm%%n [ ggv%%%%am %@—
inflam MadGCAMGEGCABAGEEAMIGETGIGAHTECAGATIGEGETIGRATGIGETIE 096, 5-
amino- %ﬁ&;&onm %I/atlves (as%Tscrlﬁed n W g %A\ A'I}'{'I}'{C\Z{G%')I} B?R%796 BS,

T
(1-5- teA%%%ﬂ%%@%%@(%?W%@WMJ Eofhca,

CHR- 36 R T O AT IR PO AT T PSSR R salg apan), ISIS 101757 (sis

Pharmé’cQQt%ils  BARHE TN RSAA09/ 134083 DS, PHZII]2 RJW67657 4-(4-(4- ﬂuorqlphcnyl) 1-
GT TTGCAAAAACTAT' GCTGAGGCAAAGGA GG(GCAT
(3—pherp(];qrAgI]3) -5-(4-pyridinyl)-1H-imidazol-2-yl)-3-butyn- 1 ol SCIO 469, SB202190, SB203580,

(4—(4—%%@%Tﬁﬁﬁﬁ%g@%%%%%%%m& 1-(4-
hydroxy aGhGandGFECFEraoreay GeABRTOS TOENTUBNATORTNTERCAR242235, SD-282,
SKE- 8%@%{%@% B GRS AR LI RO

(TACHITGACSTHE-TTNAGBABUS. IBBGAGAETRCAMATT CEABAATEOGONA PIRAGTRE

hydroxgééW%&M&&W&Gm 32-7315, TAPI-1, TAPI-2,

and TNIAVRAAGT GOBIAGRAMTGETICTABACATECTGANGERS A
RIQU%%%W@AC@GTTATGTGTGTTGCATGA@AAAC@CC

Aﬁiﬂ)'ﬁér embodlments the bmdmg m01ety is an 1nterferon as described herein. Binding

Cﬁ! % GA\AOA\GGCGACOATGCT
m01etle|s-f;l=1ftt;carb e con]omed to an inker of the mventlon 1nclude e.g., interferon-beta

(MBIP@CETGJT REYARVORNANABAG R CBEARCRGNRTAYN F-TEAMNEA:dn -t

CA
(TAUFERERT A errdteiea A G REETEAGRAGHABN artad ANTR ANCARNEAA-2D).

REBEﬁT@% IFN- 0-2b ALFERON-N® IFN-0-n3), PEG- INTRON® IFN-0-2b covalent!
GAGCTTGT O AR NARK Crarmace ™

conjugq‘tgﬁwth monomethoxy polyethylene glycol), INFERGEN® (a non-naturally occurring type 1
ATGCGATGATTTCGCAGCTTTTGTAGAGAAGT GCTGCAAGGCT GACGATAAGGAG
ACCT
GCTTTGCCGAGGAGGGTAAAAAACT TGT TGCTGCAAGT CAAGCTGCCTTAGGECT
TA 15 SEQ I D NO 5 Pol ypepti de Connector Ami no Acid
Sequence 20 AAAL SEQ ID 8K 6 Human Serum Al bum n ( HSA)
Li nker with C34S and N503Q substitutions ("nmHSA") and
Pol ypepti de Connector 25 Am no Acid Sequence
AASDAHKSEVAI | RFKDLGEENFKALVLI AFAQYL QQSPFEDHVKLVNEVTEFA
KTCVA DESAENCDK SLHTLF
GDKLCTVATLRETYGEMADCCAKQEPERNECFL QHKDDNPNL P
RLVRPEVDVMC

—— o = IR e pe—e—p=p— B 7B ZN 7D N ZP™1 A TFEI<I IFN\ I\ ZAPFNF1 § PP AL 7P\ /1 7 A A PN R NI\
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10 SEQ I D NO 8 Human Serum Al bum n (HSA) Linker wth
C34S and N503Qsubstitutions ("nmHSA") and Pol ypepti de
w@zmwnaztoer Am no Acid Sequence 15 PCT/US2009/040259
DAHKSEVAHRFKDL GEENFKAL VLI AFAQYL QQSPFEDHVKLVNEVTEFAKTCV
ADES
AENCDKSLFI TLFGDKLCTVATLRETYGEMADCCAKQEPERNECFL QHKDDNPN
LPRLV
RPEVDVMCTAFHDNEETFLKKYL YEI ARRHPYFYAPEL LFFAKRYKAAFTECCQ
interfeAMDIRth 88% homology to IFN-u-2b), or PEGASYS® (pegylated IFN-a-1a)), and
A CTI@%%%;%@ASSAK@L KCASL QKFGERAFKAWAVARL SORFPKAEF

g%IMMMWM&%W&M&E@EW&%&%M
antagoyyZ i AF DB BRI Y SRV K RIYAEARTIVEL GERIVE YARRIHPEYGIGRnity.
Speciﬁ@a!r;hl%ation of HSA linker con'%g{?s of the invention for the diagnosis and treatment of MS

AKTYETTLEKCCAAADPHEC FDEFKPLVEEPQNLI KQ\I%EL FEQLGEYKF
and RAgmps|described below.

VRYTKKVPQVSTPTLVEVSRNL CKVGSKCCKHPEAKRMPCAEDYL SVWLNQLCV

LHEK TPVSDRVTKCCTESLVNRRPCFSALEVDETY

Multi PREREGAETFTFHADI CTLSEKERQ KKQ 25

A e e
of the hérndsert thai ceftraC8érSowarsgst&ib QG5 5 ukigion phuthe omderlfyingidBAL Js vmodar, the

0 Pol.ypept | dekﬁc)ﬁnnect r 1 no. Aci d Sequence . :
neurodR RIS PP R EERE AR AR TAR A D e PR ErIRE RV ERARrIcin
that noffaMA lines the outer layer and insulates the nerves. T cells play a key role in the

DESAENCDKSL LFGDKIT CTVATL RETYGEI\/ADC.C‘AKQEPERNECFL, KDDN .
developNElp_-t o§ é/IS. Inflamed MS lesions, but not normal white matter, can have infiltrating CD4™ T

cells tHaL NRRIRY RV NG ROV B CARREHR YR X APEb le R AKR AT AEn HLA-

DR2. brenaditiapre BPH R AsS ARIEGRP KA K reE kg ARoS ORI RKA, [FN-7,
n I I u itiona
and Tﬁ@%ﬁ%ﬁ%?&%@%l@%@%@%&% t§prod ce additional
pro-in AFENDFVPIRRINPS e 2ADEVB SKE/ GkNy AFEAKDVF ILIGNE lindevesRRHRDYSN AV

synthebib-LThe result i ive demyelination of | sheaths, [cadi isease.
YR ARG R ARALHI SR ARVEDRERBIVR R ISR F Ry
\nkk@ conjugates can be used to aid in the diagnosis of MS. Diagnostic HSA linker

conjugﬁﬁﬁ%ﬁyﬁ%{§£ﬁ g }DXJ%M%?M‘%%%WE%&%%&%EBé%?%%%R (e.g.,

a bispdeKICRVBDRWEK Gt ikgateY MiREHS Ala DB diy MEIKEs GAE: T EDEHAM ABTHBE-DR,

o B ST ATERIMERE g
mediaths rdlatiHutatheSatto R oflcd mhay HekdSAY nlchsulkelrbyvintHS ABdl&r adifugate
. .Nsoag substitutions ("nHSA") and Pol%pe ti de Connector
con;mm%l %@?%P%éﬁ%&lﬁgggsa radioisotope or fluorochrome).
AR B HRRM AR CERNMAH ML AR (XS RIEDF I, aV B e loping
KTCVA DESAENCDKSLHTLF X
or Suff@m&&%(ﬁ%ﬁmmm@m@dhﬁmmw disease. For example,

bindin Rn¥RREYRVMELAFRPNERR Ilskécricl ) ARRHRRNAREEEEARRYKAMEI E
natalizppraRCE P K (epE| AR ERASEAKOROKCAS PP EE REFKIAR) IR SOREPRotor- 1
(PR oo S e AR AT e e e
CD18, KBk -2, rituximab), CD85, ICOS ligand, CCR2, CXCR3, or CCRS5 can be useful when

conjoifti N5 NPRYRANRk e e A PNV ANfabid e YRR hims.

RLAKTYETTLEKCCAAADPHECYAKVFDEFKPLVEEPONLI KONCELFEQLGEY
KFQNA

LLVRYTKKVPQVSTPTLVEVSRNL 6KVGSKCCKHPEAKRVPCAEDYL SVVLNQL
CVLH

EKTPVSDRVTKCCTESLVNRRPCFSALEVDETYVPKEFQAETFTFHADI CTLSE
KERQ K 15

KQTALVEL VKHKPKATKEQL KAVVDDFAAFVEKCCKADDKETCFAEEGKKL VAA
SQA ALGLAAAL SEQ I D NG 11 Human Serum Al bum n
(HSA) Linker and Pol ypeptide Connector 20 Am no Acid

~
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DKAACL L PKL DEL RDEGKASSAKQRL KCASL QKFGERAFKAVWAVARL SQRFPKA
WEEAR/126920 PCT/US2009/040259

VSKLVTDLTKVHTECCHGDL L ECADDRADL AKYI CENQDSI SSKLKECCEKPLL

EKSHCI

AEVENDEMPADI , PSLAADFVESKDVCKNYAEAKDVFLGVFLYEYARRHPDYSV

VLLL

RLAKTYETTLEKCCAAADPHECYAKVFDEFKPLVEEPQNL| KONCELFEQLCGEY

SimilaF GNAing VRGBS P USTIZEL MRV SR GEMAS K CTHHIREAMSRMPRARBYbSa) or that
antagogj\ék M%%;%M%\ég@sﬁgfmjomed to an HSA linker of the

inventWRTALIMELNsHKIIATHIBRL KAVVDDFAAFVEKCCKADDKET CFAEEGKKL VAA
SQA ALGL SEQ I'D NO 12 35 Human Serum Al bum n ( HSA)
Li nker and Pol ypepti de Connector Am no Acid Sequence
RheurSdPAE  SEVAHRFKDLGEENFKAL VLI AFA
FEDHVKLVNEVTEFAKTCVA
EROBKShETE Fabids €TATc RE Y GEMADCCAKOEPERNECH GHKDDREs the

A A R VR A A DA SRRt o

lead toGoymtBKANCIL nPRKUDEIRDEGKIASN joint destruction. RA is a systemic disease, often

S T

and miekSHCI
A ENEI AR b Ve R R A O YEYARR DI,
DR4A/TRUAKISYET TS EK (&bt e sy M EOEST IsRe- M ML th dSeRETE ukH€d fbi¥cules are

F%45 ,
useful G\ ie SHEROBTRSTATL VEVSRNL GKVGSKCCKHPEAKRVPCAEDYL SVWLNQL
W#HSAE%IBVOE% EﬁgEnv@hMNBWus%ﬁr%%ﬁ%@ﬁ%ﬁ%veloping

TFHADI C TLSE ] ]
of suffpiineai (PR KRN KEE IRINVODRAA Y EKOTRMDPKIET dpEEGRN eYRRp e,

bindin %1&’}%@s @eﬁgiﬁaléggnp{%ljtjsﬁemy ta%:rt s ﬁk&%ﬁ'ﬂz@mﬂ%ﬂ@ r%é gtanercept,

i nker and Pol y tide Connector Am no Acid Seque

inflixipah-REdaliRerepGHENGL ane kinRAQY CHOBPEERIHARXNEVT BEmIEpwieties
ot o R SR AT o A e s B

be conjpRied to the HSA linker described herein to treat or prevent RA.
RPEVDVMCTAFHDNEETFLKKYLYEI ARRHPYFYAPEL LFFAKRYKAAFTECCQ
AADK AACLLPKLDELRDEGKASSAKQRLKCA SLKFGERAFKAVWAVARL S

UveitiQ) UPKAEFAEVS KLVTDLTKVHTECCHGDLLECADDRADLAKYI CENQDSI S

i@%@kﬁ{%ﬂ AE%%@%\%@?%\%%@ the eye, but may refer to any

inflamAKIDYEIr é Ll KinUAAMDIE OAKMIFIRKE]L VeEIREONay be autoimmune or idiopathic in
.. LI KQNCELFEQLGEYKFQNALL VRYTKKVPQV S TPTLVEVSRNL&K VG
OMEM SKCCKHPEAKRMPCAEDYL S WLNQLCVLHEK
TRVEBRVIhKECHESEMNRRRE M vention can be used to treat a person at risk of developing
SALEVDETYVPKEFNAETFTFHADI CTLSEKERQ KKQ _
of sulfTA 8 BNy RIRIBIA MR ECE KON AR VEIRER R ADERE Tiepxmpiomerk by Ajgcase.
For examG8AIphaiA0pfbtedDe 2ERQuinkh NEP I4CHIABRssRET e80T 1), or
A) Linker and Pol ypeptide Connector Am no Acid

biologé@%@m% frogmonpshpiepsEpAsRPKPInaE NP A/LinigEaire @oention to reduce
or elinfhrSRIYK MNEMLERAKRTGHA RESRRENGDK idobi ik oKL
CTVATLRETYGEMADCCAKQEPERNECFL QHK NLP RL VRPE VD
VMCTAFHDNF, ETFLKKYL YEI ARRHPYFYAPELLFFAKRYKAAFTEC CQAA
DKAACL LPKLDELRDEGKAS SAKQRLKCA SLQKF GERAFKA WA
VARL SQRFPKAEFAE
VSKLVTDL TKVHTECCHGDL L ECADDRADL AKY! CENQDSI S
SKLKECCEKPLLEK SI | Cl 30 AEVENDEMPADI ,P S
, AADFVESKDVCKNYAEAKD VFLGVFLYEYARRHPDY S WWLLL
RLAKTYETTLEKCCAA ADPHEC YAKVFDEFKPLVEEP QNLI K QNCELFE
QLGEYKFQNA LLVRYTKKVPQV
STPTLVEVSRNL GKVGSKCCKFI PEAKRVPCAEDYLS WLNQLCVLH
EKTPVSDRVTKCCTE
SLVNRRPCFSAL EVDETYVPKEFNAETFTFHADI CTLSEKERQ K
KQTAL VEL VKHKPKATKEQL KAVNVDDFAAFVEKCCKADDKET CFAEEGKKL VAA

~ AN N Al 2~ A A A1 AN~ 1 ™ Al A r— 1 S ~ I U I -
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RLAKTYETTLEKCCAAADPHECYAKVFDEFKPLVEEPQNLI K
QNCELFEQLGEYKFQNA
WO R0FRYI4B0/PQVSTPTLVEVSRNL CKVGSKCCKFI PEAKRMPCAERIYL/BY290M020259

LCVLH
EKTPVSDRVTKCCTESLVNRRPCFSALEVDETYVPKEFNAETFTFHADI CTLSE
KERQ K KQTALVELVKHKPKA
TKEQLKAVNDDFAAFVEKCCKADDKETCFAEEGKKLVAASQA 5 ALGLAAA L
SEQ I D NO 16 nmHSA Li nker, Polypeptide Connectors, H3

Kits (anti-ErbB3) scFv, and B1D2 (anti-ErbB2) scFv

&%@é@ﬂ%}%@%@ %Laécl ﬁ%gguﬁcal composition containing an HSA
linker SMMVRVMIRAAPE Gh EVNANE N%&nﬁ moietyl_gf. ., antibodies or antibody fragments),
. SYYVDSVKGRETI SRDDAKNSL YLOQWNSLRAED CARDRGVGYFDL _
a diagnprstie apgry (SASTRAREESOESEEEES 22N FOPASVSESHEEBPT(SET Gyfotoxic or
immunoRigy sty whith S Tonj inker, i
immu SNTASL] INJ; %?gg) SHES & @ E%Mgé_?y@g%nﬁ@{%%o {RafA linker, if
necessply) AHICB X/ ACRPIKIDIE GEENE /AL YERARACY QEIIBRIFE amount

or e AR PES AR B T R A R =

The kiGRNEICHLQHXDDNRNLIPRLARREVDVVIET A FHINEETR LI YEHARRHB administer
YE. YAPELL EFAK, RYKAAFTECCQAADKAACL L PKL DELRDEGKAS

the Cor%&iiéﬂﬂ PP AR 20

ARLISERYy PIRAK FANYISHE M D [EKWtkhE£S(CHIGIA dilATNIRARL - AKEU GEINQDS
compo%ﬁ%%%%%a;%%L ecstg_\gaéEo}J/r%No?grl}/ﬁéRLlﬁl %r 0 lt)kllzevig\%ﬁ%%or\l{%g}gy binding
(e.g., alAiRRBRL Y Vb dy i gMehiSEd § | EHROCOARARRBEIRCGY AK YidRizhn KiRle \ie BN a g

| K . L . .
agem%e%@wmﬂwmwwwmwm@wm theragéR
OptionM?ﬁﬂEtr%Bx@Wﬂ-dwe@\/ﬁéng&QMm LY/ NRBRSEutical composition(s)

SALEVDETYVPK EFQAETFTF 25 HADI CTLSEKE KK
may beypplp A Iy RIUIBRATMETI R NDTFANESY BKEIRADBREETE ide one or more pre-filled
syringdsA bt UARRERRL RN UL YRS HRE IFER Aok o RS Bl Y

i W AW V GKGLEYMGEL] YPADSDTKYSPSFQGEQ VTS VDKS
diagnogtST AN/« rglertiagemSAYyRated thereto. Furthermore, the kits may also include

add1t1o%?@@%}%%@%@%%@%@%ﬁ%@yﬁ% from a

diseasa@F ARPKIilignYEIT NREAGYPDR B@ c K82 B0 rCRBAS i BEFRSEDEADY the

s G TN SERA R R M B s

diagno SENIDRIVVVRQARGICEL MBS Bh&B0SSYI Y
KGRFTI SRDNAKNSI l RAEDTAVYYCARDGVAT TPFDYWEQ
E‘?ﬁ %P%@@%&%ﬁ%%%ﬁ@%@géﬁw@@@s can be

made iBNcGOGY DAY Qhdth RISTAR Ktk biENGNRRt BGeBRRAthSut@eparting from the

T R G SR -

and vaNabbrANSTHRN Aen NGNGIife dShdTdo{alMthin the scope of the appended claims and
. CTVATLRETYGEMADCCAKQEPERNECFL
their eqylyf§BPNL PRL VRPEVDVMCT AFHDNEETFLKKYL YEI ARRHPYFYAPEL LFF
AKRYK AAFTECCQAADKAACL L PKL DEL RDEGKA
SSAKQRL KCASL QKFGERAFKAWAVARL
SQRFPKAEFAEVSKL VT DL TKVHEEAMEDBES ECADDRADLAKY! CENQDSI S

SKKEGH bsdam %@e@%@%ﬁf illustration only and not b
o .SLAADF\?ES _V'CK:éYAEA. DVFL K YAIIQ ujrsra ton only and not by way of
limitatiRHPDYEY VT $KURIDARTHEW I LIERITAAADPIHE CY AICUEDEOKRLIVEE PGRID i@ that

could {icnlpet R el el e S RS A L
SWLNQLCVLHEKTPVSDRVTKCCTESLVNRRPCFSALEVDETYVPKEFQAETF
TFHADI
CTLSEKERQ KKQTALVELVKHKPKATKEQL KAVVDDFAAFVEKCCKADDKETC
FAEE GKKLVAASQAALGLAAALQVQLVQ SGAEVKKPGESLKI SCKGSGY
SETS Y WA WRQ
MPGKGLEYMGELI YPGDSDTKYSPSFQGVTI SVDKSVSTAYLQAS
SLKPSDSAVYFCAR 1-1 D VGYCTDRTCAKWPEW.GV
WGEQGTLVTVSSGEEES SGEGESEEEESQ S VLTQPPS VS AAP
GKVTI SCS G5 SSNI GNNYVSWQQLP GTAPKWYDHTNRPA GVPDRF

NN T ONNT" " N ~t1 A PN NN NT I A N\ /\ 77N N P~ Y AN, 7T™1 ™~~~
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35 QVQALVQ
SGGELVKPGGSL RLSCAASGFSFNTYDMNWRQAPGKGLEW/SSI SSSSSYI Y
WO20SNEEERT-TI SRDNAKNSL YL QUNSLRAEDTAVYYCARDGVAT TREDYS1BQLAT40259
LVT VSSGGEGEGESGCEEESEEEESAQ
SVLTQPPSVSGAPGOQRVTI SCTGSSSNI GAGYDVHWY QQL
PGTAPKLLI YGNSNRP
SGVPDRFSGSKSGISASLAI TGLQAEDEADYYCQSYDSSLSAL F
GGEGTKLTVL GAASDAHKSEVAHRFKDL GEENFKAL VLI AFAQYL QQSPFEDHVK
L’xam;ilé/NEV[élz@ods to identify residues in the 11SA linker for site-specific conjugation of
AKTCVAQESAENCDKSL HTLFGDKLCTVATLRETYGEMADCCAKQEPERN
cytotochytostatzc rugs
%DDNPNL PRLVRPEVDVMCTAFHDNEETFLKKYL YEI ARRHPYFYAPELLFF
t%@tpg@@z@&j@mm@ gpien PEdmRLERAA the crystal structure was studied and
surfac LRIk QAIFFRRARSMMAVARL identified. These particular surface- exposed
SORFPKAEFAEVSKLVTDL TKVFI TECCI—|GDLLEC‘ADDRAE)DLAKY| CENQDSI'S
amino g KR tegPmuttsSHOIC ARRENDRVERLDI P conjugation to the substituted cysteine

s SRR A PR R M prveisindy

drug coi@igaforE QU HemVRIBENAIdIERYATKKRQYSTPTolled by the number of surface exposed

comen R N IR SR AR By NETE i

residucSHERER@htKIQEE Al ey EhKHIK ROAT K QuIKAAYRIDE ViR cVERKGe, however, other surface

expose%%%%@%%@%%%@é%%%%@%gcgﬁféamg to cytostatic or

cytotoWVPEE. EYMGL1 YPGDSDTKYSPSFQGVTI SVDKSVSTAYLQAS

B ErCSOIN R eRseR T s B Baia Bt e e e

al., “C@Mﬁ&tﬁ@%h%%%lﬂum\é%%lﬁu@ APKIbih Eng. 12:439-446
DHTNRPAGVPDRFSGSKSGTSA

<1999>BLWIWMMWL@®WPMM@ gy 9 Bowioadyd from the

Swiss QtitBR B3 Bﬁm(fﬁ%?a‘tl@ﬁ%rl%mmreonme residues with 50%, 40%, and 30% surface
QVQLVQSGEE VQPGRSLRLSCAASG-TFDD AM—N\X/RQAPGKGL EVWSGE SWN

exposugggpre identified as the most suitable for mutation to cysteine (Table 2). Mutations can be

1ntrod@m%g3%§@%ﬁw§5%wgD%M%% CHEUERFTONVY or

chelatl@&WMWVWS‘W@R@W@@Md protein chemistry techniques.
WYQRKPGQAPVLVI YGXNNRPSGE PDRFSGSTS GN SA
Table éLTI TGAQAEDEADYYCNSRDS SGNHW/FGGGTKVTVLGAA

NALLCCQENALIDEC /NN AN

Ol

%Surféﬁ%{b@ﬂrﬂ_ gei? B/ A DEC AENCPK ST EORIKL-CT\ATL. DETVIIAJAK:CA

1 IVI\S)VI\ILV I Lrﬂgévvl_\uLQﬂLl\lwl\dLl MET " OOIREOT VAT R TN T T OV

KCE]
\\\\\\\\\\\\\\\\\\ ERNEGRL QHKOBDRRNL RRLVRPEVDVMCTAEHDNEETEL KKYL YE| ARRHPYEY
APERY 176, 179, 183, 1125, 1236, 8270, $273, S304, 8435, TAT8, T506,

EFAKRYKAAETEGSQAADKAACL L PKL DEL RDEGKASSAKQRLKCASL QKEGER

AFKA 20 WAVARL SQRFPKAEFAEVSKLVTDLTKVHTECCI
| GDLLECADDRADLAKYI CENQDSI S
E Kb KGO EKR A Y ENDEMEADL S GRNY ARSIV,
xampE’GM: LYEYA'% ?IE@HP ;'gs EN APhEke - AR Y RN RIS ke d
glycosilidnlsResAKTYET TL EKCCAAADPHECYAKVFDEF KPLVEEPQNLI K

%@%ﬁmwﬁgKﬁgﬁg IE Ekkelév%/%’(}lsl‘}l%lvgsites in HSA, the

crystal Gt SNYEIMGECWLi K TPSUBBEEMEGEET ES OVNRRRCHTAL EvIDE dIndvBKRnine
.. F T ] ] ) ) )
feSIdueﬁ%Ewﬂ%@%ﬁgékéﬁéwwﬁﬁww RAGBIBERAFSTidK e Rhen the
ADDK

ETCFAEEGKKL VAASQAAL GLAAAL QVQL VQSGAEVKKPGESLKI SCKGSGYSF
TSYW AWRQWP GKGLEYMGLI YP

GDSDTKYSPSFQGQVTI SVDKSVSTAYLQAS SLKPSD SA
VYFCARHDVGYCTDRT CAKWPEW. &/\WGQGT LVTVSSGGGGSSGRGESGEEGSQS
VL TQPPSVSAAPGQKVTI SC SG S SSNI GNNYVS

WYQQLPGTAPKLL| YDHTNRPAGVPDRFS 30

GSKSGTSASLAI SGFRSEDEADYYCASWDYTLSGWFGGGTKLTVLG SEQ | D
NO 21 B2B3-6 (B12- mHSA- F5B6H2) 35 QVQLVQ
SGGGLVQPGRSLRLS CAA SGFTEDDYAVHW/RQAPGKGLEW/SG SWNSGSI
GYADSVKGRFTI SRONAKN SL YLQUNSLRPEDTAVYYCARDL GAKQ

AU I\ A AN NN "T=1 Y\ FI™\ I~ £~ N £~~~ NN =] =g pe—r~ A\ N




30 SKSGTSASLAI SGERSEDEADYYCASWDYTLSGWEGGGTKLTVLG SEQ
I D NO 23 B2B3-8 (F4- nHSA- F5B6H2) 35

WORIQLQESBCGEL VKPGGSLRLSCAASGFTES  SYAMSWRQAPGK(REIRNS0DB040259
GSGGST YYADSVKGRFTI SRDNSKNTLYLQWNSLRAEDTAVYYCAKGYSS
SWEEVA SGYWEQG TLVTVSSASI GGEGESGEEESEEEESAI VMIQSP SSLSA
SVGDRVTI TCRASQGE RNDLG WYQQKAGKAPKLLI YAASSLQ
SGVPSRFSGSGSGTDFTLTI SSLQPDDFATYFCQQAHSF
PPTEGGGTKVEI KRGAASDAHKSEVAHREKDL GEENFKALVLI AFAQYL QQSPF

conserisDHKuehOe asparagine — x — serine/threonine is present, where x cannot be a proline. Table
2 lists lﬁ%ﬁ e %&éﬁﬂ%&%ﬁ or t Sel'in rolﬁllzlctlonl_o aé{oél-rggl%%- 1% e glycosyigt%%.

ECFL QHKDDNPNL PRLVRPEVDVMCTAFFI DNEETFLKKYLYEI ARRHPYFYAP
Table ELLFFA KRYKAAFTECCQAADKAACL L PKLDELRDEGKAS

ResiduAKQRL KCAST RIS BERRTGARR

“Val46 DSI'SSKLKE PECEKSHCHAEVENDENPADEP
Q) A-A NN A CLAINN /A APNNLALEEALZN L A1 \/ A~
56DLI-V-\L}t‘VI:Dr\ /\X/éﬁ NYACAANDVEFLGOVEFLY 490
\\\\\\\\\ LS EYARRHPEYS 1 BRI ATV ETFTF-EKCCAAARPPHECVAKN/ EREEKD
MRREEDT S [ NEANT TETTEERCTAAARUDPTIEC Y ARV s

ASPO3, 1 L e RSB~ a
LI \ | I\F\{I Az

GlU23T )\ VT RKYPOYET PTLVEVSRNL GKVGSKGCKHPEAKRVR |
ASP23Z v SWLNQLEL HEKTPVSDRVTKCCTESL VNRRPCESAL EVDETYVPKEE
G1n26&|:T|:T Asn
ASp26@HAD| CTLS HKKQTALVEL VKL | KPKATKEQ KAVNVDDFAAFVEKCCKA
Glu28HDKET Asn o v
Ala32@CFAEEGKKL VARSOAAL GL AAAL QVQL VESGEE NOPGGSLRLSCAASGFTFRS
Asp34¥ANS Asn ‘ .
Glu3S¥WRQAPGKGL EMMASAI SGRGDNTYYADSVKGRFTI SRDNSKNTL YL QUNSLRAE
G
K

\GIn43DTA 5 | Asn ) o _
Glu42¥YYCAKMI SNANEFDYWEOGT LV TVSSGEEEECEES GEEEEERBVL TOPPSVS

Glu4658\PG ‘Asn
Aspd9gRVTTSCT “GT; GYGVHWQQU PGTAPKL LT YGNTNRPSGVPDRFSGF

o

SGTSASE A TACQAEDEADYYCQSYDRRTPGIWFGEGTRETVEG SEQ D~

‘hes Yo g ) & i al.
b R s R e
Kﬁ;‘qa; rﬁ%cs{\/]a umirllsgli:ﬁ{ﬁfél%%%%?gn muﬁﬁ%b;%wq&aaqemi%%;tﬁ

Proc LS. : < 4) i - . i e of
album , ééf%ﬁ 0 um%%ﬁ%ﬁ%%ﬁﬁ ﬁ@@ﬁ&% ; Brennan
et al, %igg%ah'l - %é : Kcé@(ﬁﬂ \% 1a§é§ %@W min
whose as abl)la%grant sér%?]y)%pgt%g%eavage sit%,l”ﬁ;lroc. g}\ cad.Sci. US :26-

30 (199 E@%ﬁ{ Z.FI‘%‘ ek E‘W-ﬁlﬁfzﬁ% f jc(v ﬂ?,?f%??}g rum
albumlﬁﬁ{%@ma‘ted wit}}ﬂeﬂ oa buminem%l in ltaly,” zﬁ%ﬁﬁ en?@ﬂ%ﬁ%& 82 97)%%;%11
et al, |y FARTEATIECARAE RS RIP I SR TV ATTRE FYEEVRD T AK e min
Casebropiofd94 Asp-Asn),” Biochim.Biophys.Acta 1097:49-54 (1991)).

ECFL QHKDDNPNL PRLVRPEVDVMCTAFHDNEETFLKKYL YEI ARRHPYFYAPE

Exampik5EFA
bléRYKAAFTECCQAADKAACL L PKL DEL RDEGKASSAKQRL KCASL QKEGERAFK
A3 bis a bispecific scFv antibody fusion molecule consisting of B1D2, a human anti-

ErbB2§ﬁ§§%%£M%%§W%WWm%%WQE6@6'1&?5@? The
two scFEGCHRH bEK Sidl ke VENDENMPADIR PSHANDVE KB CRINY AEARDBB GV, H3,

s recol D VP SN IO R Vhsopes
polypeptidCGINd the anti-ErbB2 scFv, B1D2, is recombinantly fused to the carboxy terminus of the
CELFEQLGEYKFONALLVRYTKKVPQVSTPTLVEVSRNL CKVGSKCCKHPEAKR
MPCA
EDYL SVWWLNQLCVLHEKTPVSDRVTKCCTESLVNRRPCFSALEVDETYVPKEFN
AETFT 25 FHADI CTLSEKERQ K&KQTALVEL
VKHKPKATKEQL KAVVDDFAAFVEKCCKADDKET
CFAEEGKKLVAASQAAL AL AAAL QVQLVQSGAEVKKPGESLKI SCKGSGYSFTS
YW A
WRQWPGEKGLEYMGELI YPADSDTKYSPSFQGVTI SVDKSVSTAYLQASSLKPS
DSAV
YFCARHDVGYCTDRI CAKWPEW. GVWGQGT LVTVSSGGEEGESSCEEEEEEEEQEY
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15 QQHPGKAPKLM YDVSDRPSGVSDRFSGSKSGNTASLI IS
GLQADDEADYYCS SYGS SST HVI FGGGTKVTVLG SEQ | D NO 27
w®B12/1¢@na i - Er bB2) 20 PCT/US2009/040259

QVQALVQSGAEVKKPGESLKI SCKGSGYSFTSYW AWRQWPGKGLEYMALT YPG

DSDT KYSPSFQGQVTI SVDKSVSTAYLQWS

SLKPSDSAVYFCARHDVGYCTDRT CAKWPEWL.

GW\BQGTLVTVSSGEEGESSGEGESGEEESQSVL TQPPSVSAAPGKVTI SCSGSS

SNI GN NYVSWYQQLPGTAPKLLI YDHTNRPAGVPDRFSGSKSGT SASLAI
modifiSGHRSHDESADNMC o rah g SMBYdiL GGV FeEGTc DY h&ySiHtdd. DEddc@fhector

oS B B YRS e st 5 e o

two anBBYhld ¥ARtitutions. A cysteine residue at position 34 of native HSA was mutated to serine

DNA| Y LRAEDTAVYYCARDGVAT TPFDY
in ord%&%%@gﬁ@g{%gn itz;&%@xi ation at this site. An asparagine residue

at amis/AcldFPBIY ARG WhrG iFasive N LAASYENAIMY X dicamidation and can result in
PGTAPKLLI YGNSNRP

decreasyd pbpyRSEISKSBTENEL AP an G AR iS5 sikefively binds ErbB2 over-

MG idRe QiR MhiRAnMERLD (@0 BA: S\ﬂﬁ%% kD in
VOSGAEVKKPGESL KT SCKGSGYSFTSYW AWROVPGKA EYMAL | YRS

the ranpspfi 1 Y¢ nMYSPEE OBV SYDRS (ESIhiye D Whabout 0.3 nM. Subsequent binding of

bt P RS A MR P A s S0 ke s ety abo

16 nMNpregits HRG induced phosphorylation of ErbB3. The modified HSA linker confers an

o B R RS SR A R Y 1

kDa ar(dainhit-grcb83teds cFv - QVQLVQSGGGELVQPGRSLRLS

CABS R NG VRIS BT AT e

by explddimg the abundant expression of its dimerization partner, ErbB2, to specifically target

L\@SVESAST GCGGCGSGEEGSSYEL TQDPAVSVALGQTVRI TCQGDSLRSY
cancerypglds that express both receptors.

VWQOKPGQAPVLVI YGKNNRPSG PDRFSGSTSGNSASL TI TGAQAEDEADYYC
NSRDS SGNHW/FGGGTKVTVLG 10 SEQ I D NO 31 F4
Exampledyt i - Er bB3) scFv QVQLQESGGGLVKPGGSLRLSCAA SGFTFS

AAMRMVRAAB L BYWST L aEEER ibit HRG-induced PEIDB3 in ZR75-1 brcast
YYADSVKGRFTI SRONSKNTL YL QVNSLRAEDTAVYYCAKGYSSSWSEVASGYW
cancer@glfs. #R75-1 breast cancer cells were treated with a dose range of B2B3-1 variants for 24

hours %hﬁ@ﬁﬁ%@mﬁ%e\{é\/&gé%%&i%ﬁ}{%it&%%vamcs

were cyiOarAQLAPEI WithVAASSL OSSN/ PBRIESGSSBEITDHT tHEInB8h CPDREHAFEYFQxis)
. = I 32 .20 F5B6H?

with er%ﬁ?_rﬁ%%%‘@%ﬁe%@r%%& Qeljélgit%%nblgon a@ues are shown above the

corresponding bar.

expres

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-F5B6H2 (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
B2B3-1 variants for 24 hours followed by HRG stimulation. pErbB3, pAKT, and pERK levels were

measured in cell lysates and ICsq values were calculated together with the percent of inhibition.
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QVQLVESGGELVQPGGSLRLSCAASG-TFRSYAMS
WRQAPGKGLEW/SAI SGRGDNT
WOYRDSIBRFTI SRDNSKNTL YLQVNSL RAEDTAVYY CAKMI SNARGH DM 0259

TLV TVS SGGGEGSGCEGES GCGEGGSCRSVLTQPPSVSGAPGQRVTI S

CTGRHSNI GLGYGVHWYQ 25 QLPGTAPKWYGNTNRPSGVPDRFSGFKSGL

SASLAI TGLQAEDEADYYCQSYDRRTPG W/FGGGTKLTVLG SEQ | D

NO 33 c-myc 30 EQKLI SEEDL SEQ I D NO 34 hemmggl utinin

YPYDVPDYA 35 SEQ ID NO 35 Histidine tag (H S6) HHHHHH
Exampl®@6SEQ | D NO 36 Caspase 3 Hor no sapi ens CAC88866 45

VENTENSVESKSLINCERIS | HORESMESGURIDTCYVRIPEMRLG I, AN
causes GVITGRIGETOMRAAM IRETEERM K Y RBbISNENoh RIEEE b MBEASSKB D 1446RS

SFVCV. .
were tfﬁﬁg%éﬁé%éﬁ@ﬁvbwwwpﬁmééﬁ%@ﬁ PYicekenese] segpent.
c.ells wﬂg}L-:e-E %%%%%%@W lln‘ﬂ@(&&ﬁ? %mm%%éﬂlum iodide and
single F@MNWEW@F@#@M’MW peihegtie teibviyHngs Isme S| hases was

measuxl@g)u%z CASRAR R 3100 sSRY &ﬁsfo%ﬁ)%? Qggndil}gls ol IR cell
OLD SEDLASEKFL S LD YFP ORKCEP | KDACME ORL

CYCIGF@KRMEE SNL S
FLKELLFRLNRLDLLI TYLNTRKEEMERELQTPGRAQ SAYRVM.YQ SEEVSR
SELRSFK

Exampite 7 QEEl SKCKLDDDWNLLDI FI EVEKRVI LGEGKLDI LKRVCAQ NKSLLKI |

%WB%&T% DEW@%I\ZI‘%EW 1%:“ GY ilizing Qle 1%(%% e%%rsession of its

dimeri FatiA R I HS], RORNETHHDAGNS TR THREEL R dﬁBLHrMc\FE@ntYMdba BID2,

facﬂltagi_xg'&ﬁ%[) WE'B_@% OW@?&&%%}SE& 1sc mL%tLed ya

modifi&PQE RYin REEADFvEVNIINDEVENRSRABGINIKb &Y, 83 Lehich BlobiBER@ing of
RGDD LTI LTEVNYEV.SNKD%JSKKNNG( Q MP .Q PTFTLRKKLVFP S D
R RHAY

ErbB3§é@ﬂfr%Hﬁ&§§r% B ppgipBory BHP Yl dapATiEag KT signaling.
The Erh’@’binﬂin%é@vk B'?Bﬁt%@we%ﬂﬁ%ﬂgﬁﬁymﬂ%mm&|ag0mstlc

QDDEVL 25 . : :
nor antFRoRiFENEERit Pl BAHRFREGEPTOORINPNRIRALIPHPAY KSR S RIS [T lower
afﬁmtyﬁﬁmgof the ErbB3 blndlrng;Fv {)/revents stron%bindinéan B2B3-1 to normal, non-

L RLPSNKAQVKP LQEV KMTVQEDRKCE
cancerg@p|tissues which express ErbB3 but little or no ErbB2, thereby reducing the potential for non-

spe(:lﬁ §Tinﬁhﬁ%gkmﬁg@a§%ym%t%§x%¥%F())%ga—emﬁc

SF VHW KKTMKRY 30 S D NO 39 Cytochrone™c
B2B3-§ hpidimg $o hPh 66418010 ogacomes the low affinity of the ErbB3 scFv allowing strong

I | IMKCSQCHTVEKGGKHKTGPNL HGL FGRKTGQAPGYSYTAANK
‘“h‘b‘t%ﬁgiy ﬁﬁ%@ﬁ%ﬁ YL ENPKKY! PGTKM FVG KKKEERADLI AYLKKATNE

SBEabiDLNGBEB3- 1 to inhifiuHBG WetnosiEsbBavhoinvoltiphal (sHYFR)Y
cytome%rc})/ (FREQ). S@HIs S P the breast cancer cell line BT-474-M3 (a variant of BT-474 that over-
express ErbB2), were pretreated with 1 pM B2B3-1 then incubated with 10 nM biotinylated HRG 13

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.

70



10

15

20

25

30

CAA26669
MBTESM RDVELAEEAL PKKTGGPQGSRRCLFLSLFSFLI VAGATTLFCLLHFG
WO/L@PQERB2(EFPRDLSLI SPLAQAVRSS PCT/US2009/040259
SRTPSDKPVAHVVANPQAEGOL QALNRRANALLANGVELR 45
DNQLWWPSEGLYLI YSQVLFKGQGCPSTHVLLTHTI SRI AVSYQTKVNLLSAI K
SPCQRET
PEGAEAKPWYEPT YL GGVFQL EKGDRL SAEI NRPDYL DFAESGQVYFGHAL
SEQ I D NO 41 Fas Hono sapi ens CAI 13871 5
Exampt 83 W LLPLVLTSVARLSSKS

\MWDE QI §NSF KGL T@I@V&Tw%?n gqré%rgﬁ we investigated the

effect m@@g@(ﬂg in vitro on two cell lines that express ErbB3 and over-express
NCTRTONTKCRCKPNFFCNSTVCEHCDPCTKCEHG | KECTLTSNTKCKEEVKR
K

ErbB2 m CWKEWEMWWATWW?@W starved overnight, pre-treated

with a RE kil i AGHDBS QMM N hQtimulated for 10 minutes with 5 nM of HRG
AKI DEI' KNDNVQDTAEQKVQL L RNWHOL HGKKEAYDT LI KDLKKANL CTLAEKI

1B EGEZomain KBpengpsHENstRNEIaQS0VESED anth ANG: was then exaBingd p8eg an ELISA

e R T e

phosphOFT888kh a dose-dependent manner and with potent ICsos in both cell lines (Figures 8A-D).

HGGAGAVEI RSRHSSYPAGT EDDEGVGEEPSPFRGRSRSAPPNLWAAQRYGREL
RRVS 20
ExampdDEFVDSFKKG PRPKSAGT AT QVRQSSSWI RVFQSWADRNL GRGSSAPSQ SEQ

%gguﬁ%é%é\é\gﬁep etf%%‘é Gc’f é2%§l-'llctirerglgme|::r)1rt 8Itl gilgr?allgxg\lpfo)telrll_sqg%ﬁag {)r%erl]s
cancer ggﬁgﬁgmﬁbmbmwsmsmmﬁmmwgmmmguun
stimulgtipgey bgjelalREIOPRSERIP BAUEE A1 PEH CARKERAISRORAIR Sh e

levels wéd BR&mined on cell lysates by Western blot analysis.
EW SHI EECVRRQLKATGRPPSTEHAAPW PDKATDI CMRCTQIRESALTRRHH
CRKCG- 30

Exam pyé/g—\ECSRQ?F LLPRL SPKPVRVCSL CYREL AAQQRQEEAEEQGAGSPRQPAHL
ARPI C GASSGDDDDSDEDKEGSRDGDWPSSVEFYASGVAWSAFHS SEQ | D
Niczua2 1 (pshepvi dieimmugsprigipifationVegstean ehotugelysis of B2B3-1 treated BT474

breast %@EDEN?%%NW% QORYNENN Rivh QlabLd ralnd o RAVENAL AT i URE TV By
hereguiVRirDRRORL VRADRRBEINES dtoD@RYPY WIRENPOMWHEFNDL Y GFsakiNNGih P81 anti-

ErbB2 A R SR A DA R A AR

correspQhMliiNg total protein levels.
| RSARELFI NGRI QRI W NPNFLDPGDLEPI VSSSRTPQVI WVRMNHPDGA | RD
QRSERSASS

ExampiODL MYGGT GNVQEDTFGDEPNNPKPI AAGEFM ESI KDKNSFL DL SKNVNGGV

@%ﬁh@%@%ﬂ?’ﬂmﬁﬁ%‘Qﬁ%ﬁ?@ﬁé\’)@éf{iﬂ%k&w‘&w&@@ﬂ In the

first asbdQYthe effect of B2B3-1 on the accumulation of BT-474 or SKBR3 cells in G1 phase and the

WO EQTGKNYRLRNELNLDM | TAQDKPSAFGGKEVEVYNTELSNSNTKI SQEVK |
concoryjjapigsereasy in S phase of the cell cycle was examined. Briefly, cells were treated with 1

M B2RBLI %@KM@E@M%&W@FM% MG GERMNENGTVE DYNSTY A Y sently
resuspRRED Yy TAPIE KA SENAPYRENEES REANOY PRI COTEEIE W RNEE LK 4cd by

flow C)lt(g-&ry. Cell cycle distribution in G1 and S phases was measured using curve —fitting

algorithms designed for cell cycle analysis (FlowJo 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
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RVSTPYGGELNLMEDDSDGHSDLHSDWDI KPI FYQDI PDGDYNI FNDNFPNI Al
DETNGE
W@310b HigddNF CSNNNOQKWEFVFDGKRKAYRI KSGVRSNL WL SWDSNASISKENA/630259
AYTE
SGSSNQYWRL DEANDGSYRI RNLQDYYKLI ALTNKNTPYGGKEL I VSDNKESGN
TWYL KKLGEVPLPNRKFRI ATKLNYKKVI DSSTSYNLI | THDLNFAS
SI VELVYDSSKKAYNI YS 5
SDI NNLGW YCONKNFFVKLGNI DGPDHGDLRYFWIT EYSMQTGCYLI RSLHDPA
G1 phdSAN@Erd DSESTh 7 BEE Y S Erthe. MJrSEEQof E21INOI ohTes formed TdRBWing

treatmé-gglfi:ll’[g ﬁ;rgﬁ Bg%fta % ! %ﬁ"l ZF74|aggi gﬁhﬂg brea acgrqger ce(?ls were plated in the
presendYVEXQBER SU GRIT Cathpavddrid VhilsGalbMN VHNIAIn INEN VBN S &P

ACFL
includipgpestvepRpEREINEEnend g RO TR darrdermber gEptexisg vame

counte«li-Mﬂ-:eo ared to untreated cells. Figure 11B illustrates the 40-45% decrease in the number
HI TGTRGRSNTL SSPNSKNEKAL GRKI NSWESSRSGHSFLSNLH

of co ORGEEOWI@d when cells are treated with B2B3-1 compared to control cells. Fmally, the ability

o2 P A RN VS PR SR AR ime Cet

ElectroBEQehsng\gystktn FO-BEK: A@Eb Biepicases). B8 2 cells were seeded on plates

mtegra%%@gmon‘?ss%%or arra sla%(li' % d%ﬁﬁo‘ egdqos ira ?O%Ld%‘ %yﬁ%?'?‘nedia

only fok SERNIKERI 1GDEHDSMMeLtEIRMN AddENT EXSPREME b Avt Pbda SEaGIpIERNAY Aol lected

LFY )
every DR KA ETRYSEE YHE R CHIEY O B e s TR
iltustratdf Vhht BEYAGWEaT ASE 1d MKKIVim Sidehde D BO- 454 c8lls Katie@iCs, of 33 nM.

Fl uorescent Protein (GFP) Aequorea victoria P42212
VMSKGEELFTGVVPI LVEL DGDVNGHKFSVSGEGEGDATYGKLTLKFI CTTGKLP

Examp YPMPT 35

LVTTFSYG/@FSRYPDHM( DFFKSAI\/PEGYVQERTI FFKDDGNYKTRAEVK
0 1nvest1gated whether BZB3-1 exhibits agonistic activity based on its ability to

simulta?_;| N E QF(JS@EMbIB@dK& EMN&ep{MeW%WWﬂEﬁe%t

cancer Eﬂbﬁ\e@wﬂqa@@@@mlu@@mﬂ STOERSSKIERRBHMVIS. KT AAGialsp) treated
with B@@E)ot—ﬁ!fs éfgnclesggﬂl Pothpfo‘}f%wgg b%g\é\b—%iﬂﬁé SR onRrRL £IN HRG 1B

Aliivibrio fischeri
EGF dovpG VEGIVGEre Brddping Tyl RER‘EF\H!MI\IGYKEKMSDY ELISA.

Figure gZI @s@éﬁ%s téat%%%itéé?é?ﬁéﬁé@%%%ﬁble%@%ﬁ p%hory]ated

ErbB3 hQurREMed Eitls) IDKEXIngVRGEBSB 74165 hdNMOR S SL PLKI AQNTNVKWRKKG
DKVNVELS NKI NANQCW SEQ | D NO. 49 Cyan Fl uorescent
Protein (CFP) Montastraea cavernosa AAL17905

Example 13

The ability of B2B3-1 to bind with specificity to LrbB2 and ErbB3 and not to related ErbB
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 ErtbB4. The results show only
soluble ErbB2 extracellular domain blocked B2B3-1 binding to ErbB2-coated plates (Figure 13A).
Likewise, only soluble ErbB3 extracellular domain blocked B2B3-1 binding to ErbB3-coated plates
(Figure 13B). These results demonstrate the specificity of the anti-ErbB2 arm B1D2 for ErbB2, and

72



10

15

20

25

30

VBVl KSVIWKI KLRVDGE VNGHKFM TGEGEGKPFEGTHTI | LKVKEGGPLPFAY
DI LTTAF QYGNRVFTKYPKDI PDYFKQ
WGRREESNERSMIFEDQGVCTVTSDI KLEGDCFFYEI RFY  GVNARSI/US2009/040259
SGPVMXKKTLKWEP STENWYVRDGVLLGDV SRI LLLEGDKHHRCNERSTYG
AKKGVWVLPEYHFVDHRI El LSHDKDYNTVEVYENAVARPSMLPVKAK: SEQ | D
NGO 50 Red Fl uorescent Protein (RFP) D scosoma sp.
SSAL- 2000 AAGL6224 M5 C SKN VI KEFMRFKVRVEGTVNG
| EFEl KGEGEGRPYEGHCSVKLWTKGGPLPFAF
of the AtLEBRFQMGER\YMKEBADIIRDY (KA Rt KM&EWWNEE:Ds&E@Yé@MB@

PS IV%%
extrac%%r_ ) GaCFI i L"ﬁw\ée rbB3 coated plate is assumed to be due to

format\iafioh EWQ@@E@E@@YWMM fbipERY TVVEQYEKTQGRHHPFI KP
LQ SEQ I D NGO 51 Luciferase Photinus pyralis CAA59282

35

ExamﬁYEPﬁKNl KKGPAPFYPLEDGT AGEQLHKAMKRYALVPGT | AFTDAH EVNI TYA
EYFEM SVRLAEAVKRYGLNTNHRI VWCSENSL QFFMPVLGALFI GVA
Ve ARIDYMIERB3E NodindNividdy to tumor cells expressing both ErbB2 and ErbB3 was

studlewmh%%@ %‘2139?' tf'lalt WK%TBY%Qnteract with ErbB2 or

ErbB3 DEYRESRDRDMILIME- NHSSGETESRKEY AL RHRTAGYRESHIERDRI RGN HuRibers of

Erbi2 L e P £ LA e SOV RP A PP 840 I he
presenddkofSdtudting concentrations of a goat anti-HSA Alexafluor-647 conjugated antibody. Cell

. KYDLSNLH I PL SKEVGEAVAKRF 83 qu"a GLTETTSAI LI TPECGD
bmdmw Ss€ w cytomelry and apparent bindin inities were determine tor each

mo]ecW%W&I&Mh@M%WWWMM&El@*ﬁ@@bmdmg
was obTY SVRCORAPABEES %”{rgm%ﬁwmrﬁm@m and lacks ErbB2 binding

act1v1t)L WEW Elﬁﬁicb{&l\é\//h B@,ﬂ!’&{&\{ vﬁgt--g%-t%ﬁnhty to
KIRE 45 | LI KAKKGGKSKL 2009/ 126920PCT/US2009/ 040259
bind EdyBé) hptha Koy of 5. 710 P&l Hd dowrdrtiells with @ Kiofob P gind/, lenoggoidngavidity

bmdm%;lg\lv EGIRBMARP . Q
NYYDSEKHAE | FLHGNAASS
YLVWRHVVPHI EPVARCI | PDLI GVIBK
Exam ﬁgﬁG\lGSYRL LDHYKYLTAWFELLNLPKKI | FV
GHDWGACL AFHYSYEHQDKI KAI VHAESVVDVI ESWDEWPDI EEDI ALI KSEEG
HikikabiHNEBZB BMLIRdSKHYRKloERERERANY IERFISEK e GEVRRPTLbaBng 100 nM

5283 YRR ok APREE i o RN e

SampldsBveNGreb®ved at 0, HyAB 72586 amah 1AD howds and tHSAYilityi df mB3WI tb Ibind both

ErbB2 &ﬁéﬁ%&%@%ﬁ%ﬁ [}mg E%i%gﬂ r(])R/e'sA\goa ing weﬁ plate with

recom a2 EDHBKI NN TTIHAK TV ARKEBAEht followed by a blocking step and then incubation
I\IEDK ?I GEIVAIBOCAK%PERNECFL QHKDDNPNLP
with a ﬁ SE%EJ%F % }({5\‘;2% Izri\)r%-IEhYen incubated an Fc-ErbB3 extracellular domain

f N H Sl ENRET FrdaKifoYia Yinh ARRIHRYF b FPARENK AR Se@@M ition of
o LP 20 KL[S%ERDE@A SSAKQR SE W@I‘{D NO.54 Human Sef am

supers%]laéchqnﬁ uc‘rpgg&yenﬁq Wétfate Do&HER 3 CAH?‘M apBER3 géw\scséable in serum

from all three species under physiological conditions, retaining comparable ability to bind both

ErbB2 and ErbB3 at all time points measured.
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GKAS SAKQRLKCA
SL QKFGERAFKAVWAVARL SQRFPKAEFAEVSKLVTDLTKVHTECC
WO EOADDRADL AKY! CENQD PCT/US2009/040259

S| SSKLKECCEKPLLEKSHCI AEVENDEMPADLPSLA

ADFVESKDVCKNYAEAKDVFLGVFLYEYARRHPD ¥ S V

VLLLRLAKTYETTLEK CCAA ADPHECYAKVFDEFKPLVEEPQ SEQ | D

NO 55 Human Serum Al bumi n (HSA) Linker with N503Q

substitution, Domain Il Am no Acid Sequence 35
ExamplEERQBLBIKONGE - Explh sty KFQRAMMRY KK Qo graft model.

W CVLHEKTPV
TRTL SR GSRF ?{‘K%S%E EAEQWKRNPA%E gDrﬂH% mice ’\elgr'fng BT-474-M3

xenogr\di?iﬁEF&‘hﬁbEb&W@%&%ﬁ%ﬁ@i%@%@&%ﬁ%%%ld§ 30 or 90 mg/kg of B2B3:
TKEQLKAVNVDDFAAFVE KCCKADDKETCFAEEGKKLVAASQAALGL 40 SéQ

Levery Hdnys 56Nt Bt PSR ERIMIHEHP B HBgycle PRk at Pogrintplar dose to the

90 mg 83 A%k SEAHKRE Fere adminZtdN interperitoneally (i.p.). Tumor size was
SEVAHRFKDL GEENFKAL VLI AFAQYLQ

measuRtbEEORMYKER MEVRERMTTOVADE §1n2G volume was calculated. The results show that

BZB3—@E%%BI§§L!§£5L' FOW}{AE%IX W%%m% lcg‘;ﬁ'&%%e control

group RRENVOINCTARIHDNEETIRSsIIY Wl ohRRIMFEMF YAREIL LHeBYRRYKAARTECEQups

. LR | p.NO 57 5 Human
except G AR R eRe | G RRN 11 At no- Act d
Sequence VEEP QNLI KONCELFEQLGEYKFQNALLVRYTKKVP Q VS
. TPTLVEVSRNL GKVGSKCCK
ExamplgsEp K RVPCAEDYL SVWLNQL CVL HEKTPVSDRVTKCCTESL VNRRPCFSAL EV
DEsIs¥od@ in Figures 17A-E, B2B3-1 is eftﬁctivx LlI\l/ EE{;%]—? K)(Fc):}ré'oo\ggrl_raKf[tE mo%:al\i/ in an ErbB2
s R A P S R

NCI-NBz 8 pur&ll PO a eV IoR- PIe3 41 F%ummﬁx&ﬁ ARPRARRE Sressing FrbB2 at > 1
MKWV/ESI FLI FLLNFTESRTLHRNEYA ASI LDSY AEI SLADLATI FFA

x 10° rmqs@gﬁ b\ytgmmp\{s-mllg}(ﬁtp@@@ (Figure 17D) xenograft model whic

expres@@@.ISE(J%&l E’?@Qﬁ@e@gﬂ%@ﬂ %X%@%%ﬁ%n@@:gbﬁ\%ﬁgﬁpﬁery 3 days.
SI PLFQ VPEP VTS YEEDRETFMN KFI YEI ARRHPFLYAPTI LLW A

A 20
Examﬂlﬁ_r%(kl EgCCKAENAVECFQT KAATVTKELRESSL L NQHACAVMKNFGTRTFQA
OKRTFRAINFETIEN QKENBRWAYHE BEBREDvh- DS QREEADRBWe@$ cancer xenograft

T T

cancer PEIsAMBY k A KBYRBIchEHGT PHENPLBOEDKCETE L QR¥isigg Gigh levels of ErbB2

KRS F . - . .
A B RS USRI PRI AT R R cnie o
establishABhdgrabtulGrl. GHiRERMERMARGVERCC HSARANRRIPGESSIMVIDERLY VR no

F FHKDL . . )
respongsdy) T R B PE AR AT NS oS AbCRR B Aot
(FigurdE@Bkdsp SERAB2E3-V 30 APPENDI X B SEQUENCE ALI GNMENTS

B2B3-1 (H3- nHSA-B1D2) 5 1QVQLQESGGG LVKPGGSLRL

SCAASGFTFS SYWWBW/RQA PGKGLEWAN 511 NRDGSASYY
ExampyeQQVXGRFTl SRDDAKNSLY LQVNSLRAED TAVYYCARDR

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

receptors/cell to 2.4 x 10° receptors/cell using an ELISA assay. The extent of B2B3-1’s ability to
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10101GVGYFDLWGER GTLVTVSSAS TGGEGESEEEG SCEEGESQSAL
TQPASVSGSP Ari |l ef, vMM 151GQSI TI SCTG TSSDVGGYN-
WO/WYQEMREK APKLM YUVS DR DGVSDRF 201 SGSKSGNTARCT/US2009/040259

LI I SGLQADD EADYYCSSYG SSSTFI VFGG GTKVTVLGAA 15 40-
251SDAHKSEVAH RFKDLGEENF KALVLI AFAQ YLQQSPFEDH

VKLVNEVTEF 301AKTCVADESA ENCDKSLHTL FGDKLCTVAT

LRETYGEMAD CCAKQEPERN 20351ECFLQHKDDN PNLPRLVRPE
VDVMCTAFHD NEETFLKKYL YEI ARRHPYF 401YAPELLFFAK

1nh1b1t|EYMZV\ﬁ ﬁDﬁ\NﬁKA&@b VL @R RBBG iHASEAQ@RL. Found to correlate
VT T
xenograft BABPRAds MK Yd el ephiibRs: kkids deARYEHIEMEY

ADLPSLAADF VESKDVCKNY AEAKDVFLGM FLYEYARRHP
positivelys\ia TP RE eypegsvieTavelt CCAAADPHEC YAKVFDEFKP LVEEPQNLI K
QNCELFEQLG EYKFQNALLV RYTKKVPQVS TPTLVEVSRN LGKVGSKCCK
HPEAKRMPCA - -, EDYLSWWLNQ LCVLHEKTPV SDRVTKCCTE
Exampgg YQRRPCFS ALEVDETYVP KEFQAETFTF HADI CTLSEK ERQ KKQTAL

\f@'B\éKf%galﬁ‘l%nTlgﬁgfm\!M@ breast tumor cells results in translocation of p27klpl to the

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

kinl . . . .
" was assessed using immunofluorescence techniques. In cells treated with

cellular location of p27
B2B3-1, p27kipl translocated to the nucleus, which has been shown to result in inhibition of ccll
proliferation. p27kipl remained in the cytoplasm of untreated cells.

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

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 xenografts results

kPl to the nucleus. BT474 breast tumor xenografts were treated with B2B3-1

in translocation of p27
(Figures 21A) at a dose of 30 mg/kg or an equimolar dose of IISA (Tigures 21B) every 3 days for a
total of 4 doses. Increased nuclear staining for p27kipl was observed in B2B3-1 treated tumors

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

Example 22

B2B3-1 treatment results in a reduction of the proliferation marker Ki67 in BT474 breast
cancer xenograft tumors. BT474-M3 breast tumor xenografts 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 doses.
Subsequent staining of tumor sections for Ki67 demonstrated a reduced expression pattern for B2B3-

| treated tumors compared to HSA treated tumors.
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Example 24: B2B3-1 inhibits phosphorylation of ErbB3 in vivo.

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 relative
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
analysis using antibodies specific for phosphorylated ErbB3 show that B2B3-1 treated tumors
contain less pErbB3 than HSA treated tumors (Figure 24A). Densitometry of the western blot
analysis 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 HSA treated tumors (Figure 24B). These data confirmed that B2B3-1
inhibits phosphorylation of its target ErbB3 in vivo.

Example 25: In vivo 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
phosphatase and tensin homolog (PTEN) in BT-474-M3 breast cancer cells. Briefly, cultured
BT-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
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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H32BA-BAedH3B6dEIn pigmoted a reduction in the size of tumors formed by control BT-

474—]\4%%‘?%2%9{15 F() 1g%r|)€ I§l5 ), wh%rcégg- (I):n%lg m\{\x{ang npo%gﬁeptin) gr%rgrx%ted 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 BT-474-M3 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
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.
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
(Figure 26B).

Example 27

The pharmacokinetic parameters for B2B3-1 were investigated in nu/nu mice. Animals were
randomized into groups and administered intravenous (IV) with a single dose of 5, 15, 30, or 45
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 uscd 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 IISA component of B2B3-1 in
the serum. The HSA ELISA utilizes a polyclonal-anti HSA capture antibody and a HRP-conjugated
polyclonal anti-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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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 hrs for the
5, 15, 30, or 45 mg/kg doses, respectively, and are shown in Table 4. Increases in B2B3-1 dose

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

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

Daose L. Twh AUC | Clearance |
i Species N ‘
(ngkg)y {(hrs) {hr-pg/ml) (ml ‘hrikg)
3 Mouse (single dose) | 3 16,9 1.538E+03 | 3.10
15 Mouse (single dose) | 3 162 6.10B+03 2.47
30 Mouse {single dose) | 3 22.6 LISE+ 2.54
43 Mouse (single dose) | 3 17.5 1.B4E+04 246
Cynomolgus 2 AATLNA
4 monkey { 1st dose) 2y 391 SMEBJ __________ 117
Cynomolgus " 4 _l,) ‘
4| monbey thih dose) | 2| 449 | 7.20E%03 0.60
. Cynomolgus . a ‘ _
2 by 229E+ a7
20 monkey { Ist dose; Z 33.1 i SE+04 0.88
. "~ Cynomolgus . SN ng
20 menkey {(4th dose) 2| 1223 S‘(}E w04 0.23
Cynomolgns
2 g 3 18R+ _
200 monkey {Tst dose) 4 68.8 3.18E=+05 0.64
Cynomolgus - y
2 - 7 2E+05
200 ' monkey (4th dose) 2 69.7 5.72E+05 .35
Cynomoleus . ,
2 mos 2 5.90E+0 0.3
200 monkey {4th dose}* | ~ 66.6 3.99E05 E 0.34

*recovery animals

Exdmple 29

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 5
minutes after dosing on each dosing day (study days 1, 4, 7 and 10) to provide pre-dose and
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dosed at 200 mg/kg serum samples were also collected at 168, 336 and 456 hours after the last
infusion.

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 half-life estimates ranged from 38.3-67.2 hours on day 1 and 45.0 to 121.0 hours on
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-
ErbB2 scFv (designated “B1D2”), and a modified human serum albumin (HSA) 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
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 C6.5, 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
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-
1 encoding plasmid.

The modified HSA linker contains two amino acid substitutions. A cysteinc residuc at
position 34 was mutated to serine in order to reduce potential protein heterogeneity due to oxidation
at this site. An asparaginc residuc at amino acid 503 was mutated to glutamine, which in wild type

HSA 1is sensitive to deamination and can result in decreased pharmacologic half-life.
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Example 31

The B2B3-1 coding sequence was cloned into pMP10k base vector using standard molecular
biology techniques to create plasmid pMP10k4H3-mHSA-B1D2, 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 to as Matrix Attachment
Regions or MAR elements. The MAR genetic elements control the dynamic organization of
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 a recombinant protein and to increase the stability of production. The MAR
elements used in the B2B3-1 constructs are non-coding human MAR elements. In addition to the
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
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-K1 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 cells were
sub passaged to 1.0x10° cells/mL in SFM4CHO (Serum Free) medium (HyClone, Logan, UT)
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
ratio of 75:1 (B2B3-1:neomycin resistance). The plasmid mixture was subsequently mixed with a

cationic lipid transfection reagent (Lipofectamine LTX, Invitrogen Corp, Carlsbad, CA) and
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Exampi_}g 33: eé}tl?}n%na(éjége%%ing Jfor High Producers

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, Carlsbad, 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
mM thymidine, and 500mg/L geneticin. Following an additional two weeks of culture in selection
medium, surviving cells had formed well-defined colonies. The clones were evaluated using
quanfitative 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.
Upon expansion the cells in 24-well plates were allowed to proliferate for seven days in SFM4CHO
medium supplemented with 8 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 medium supplemented with 8mM L-glutamine, 0.1 mM sodium hypoxanthine, and 0.016

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
pool was sub passaged to 1.0x10° 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 cells were placed in cach well of a twenty-four well plate. In the first transfection, the B2B3-
I and hygromycin resistance plasmid (Figure 32; pTK-Hyg (Clontech, Mountain View, CA)) were
mixed together using a molar plasmid ratio of 50:1 (B2B3-1:hygromycin resistance). The plasmid

mixture was subsequently mixed with a cationic lipid transfection reagent (Lipofectamine LTX,
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DNA/E%%C%%@%%%% added to the cell pool and the 24-well plates were placed in a 37°C,
5% CO, incubator.

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 supplemented with
10% FBS and 400 mg/L of hygromycin B (Invitrogen Corp). Media in the 96-well plates was
changed on day 4 to Hyclone SFM4CHO medium supplemented with 8mM L-glutamine, 0.1 mM
sodium hypoxanthine, 0.016 mM thymidine , and 400 mg/L of hygromycin B. After an additional
two weeks of selection, surviving cells had formed well-defined colonies. 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.
Upon expansijon the cells 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 SFM4CHO 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 cell pools for
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
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-well 7-day assessment, and 125mL shaker flask 7-

day assessment.
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Example 37: Formulation of B2B3-1

~ B2B3-1 can be administered once 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 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).

Example 38: Treatment of Breast Cancer

An HSA linker of the invention (e.g., B2B3-1; SEQ ID 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
treated with an HSA linker conjoined to an ErbB2 biding moiety. A physician providing care to
a patient diagnosed with breast cancer can administer 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
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,
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 can follow common formulation and dosing practices 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
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therapy {0 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 diagnosed 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
HSA linker conjoined to an ErbB2 biding moiety. A physician providing care to a patient
diagnosed with ovarian cancer can administer 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
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 invention, B2B3-1 can be administered to a patient diagnosed
with ovarian cancer once a week via intravenous infusion over a period of, ¢.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
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 linker of invention in combination

with surgical or radiation therapy to treat ovarian cancer in a patient in need thereof.
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EADYYCSSYGSSSTHVI FGGGTKVTVLG AASDAHKSEVAHRFKD 10

H3- MHSA- F5B6H2 (221)
WEADYYESSYGSSSTHVI FGGGTKVTVL G- AASDAHKSEVAHRFKDPCT/US2009/040259
271315 A5- mHSA- M.3. 9 (262)
L GEENFKAL VL AFAQYLQQSPFEDHVKL VNEVTEFAKTCVADES
A5- THSA- B1D2 (262)

LGEENFKALVLI AFAQYL QQSPFEDHVKLVNEVTEFAKTCVADES 15

A5- THSA- F5B6H2 (262)
ExamplGEENFKALVLI AFAQYL QQSPFEDHVKLVNEVTEFAKTCVADES

AE%H%%%%@%’WE@WW& RPer more of the elements

(groupBAZENHBA-Ir$8GER below. In particular, an HSA linker of the invention, which is shown

e

as Group C in Table 5 below, can incorporate 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 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.

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 ErbB2-
specific or ErbB3-specific binding moieties, as well as polypeptide connectors, at the amino and
carboxy termini of an HSA linker of the invention.
15 Table 6
‘ Agent of the Amino Terminal | N-Terminal HSA C-Termmal --------- ‘”‘Carboxy Terminal
Invention Binding Moiety | Connector Connector Binding Moiety
B2B3-1 (SEQ IDNO:16) | H3 (SEQIDNG26) T AAs mHSA (SEQID NO:1)  { AAAL (SEQ D NO'3Y "} BID3 (SEQ ID NO27)
"BIBIZ (SEQIDONOIT T AS SEQ D NOZE) AAS mHSA (SEQIDNO:1) | AAAL (SEQIDNO5Y | BID2 (SEQID NO27)
B2B3-3 SEQIDNO18) 1 A% (SEQ 1D NOEE) AAS mHSA (SEQ 1D NOTY 1 AARAL (SEQID NO:5) | F5B6I12 (SEQID NO32)
“B2B34 (SEQIDNO:IG) | A3 (SEQIDNO28) " AAS mIISA (SEQID NO:1) | AAAL (SEQID NO5) | ML3.9 (SEQ ID NO:29)
"BIBIS (SEQIDNOZ0) | BI2(SEQIDNO30) | AAS mHSA (SEG D NO-T) T AAAL (SEQID NO'S) | BID2 (SEQID NO27)
BIB36 (SEQIDNO21) | BI2(SEQIDNO30) | AAS mHSA (SEQIDNO1) | AAAL (SEQ ID NO:5) | FSB6H2 (SEQIDNO33)
"B2B37 (SEQIDNOZ2) | F4 (SEQID NO31) AAS mHSA (SEQ ID NO:1) | AAAL (SEQ ID NO:5) | BIDZ (SEQ ID NOZ7)
"B2B38 (SEQIDNO23) ™ | F4 (SEQID NO:31) AAS mHSA (SEQ ID NO:1) | AAAL (SEQ ID NO:5) | FsB6H2 (SEQ ID NO:33)
"BIB3-9(SEQIDNO24Y | H3 (SEQTD NO26) AAS HSA (SEQIDNO3) | AAAL (SEQ IDNO'S) 7| BID2 (SEQ ID NO:27)
B2B3-10 (SEQ ID NO25) | H3 (SEQID NO26) | AAS mHSA (SEQID NO:1) | AAAL (SEQ ID NO:5)

F5B6H2 (SEQ ID NO:32)
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(266) LGEENFKALVLI AFAQYLQQSPEEDHVELVNEVTEFAKTCVADES
F4- mHSA- B1D2 (266)
wa BN VLI AFAQYL QQSPFEDHVKLVNEVTEFAKTCVADESPCT/US2009/040259
F4- mHSA- F5B6H2 ( 266)
LGEENFKALVLI AFAQYL QQSPFEDHVKLVNEVTEFAKTCVADES 20
H3- mHSA- B1D2 ( 265)
LGEENFKALVLI AFAQYL QQSPFEDHVKLVNEVTEFAKTCVADES
H3- mHSA- F5B6H2 ( 265)
- LGEENFKALVLI AFAQYL QO SPFERHNHKINE\A EFAKTCVADES
316360 A5- mHSA- M_3. {
AENCDKSLmLFGDKLCTVQQFLé%é%@M%%EPERNECFL 25
SEQ ID NO:1
Human Serum Albumin (HSA) Linker with C34S and N503Q substitutions (“mHSA”)
Amino Acid Sequence

DAHKSEVAHRFKDLGEENFKALVLIAFAQYLQQSPFEDHVKLVNEVTEFAKTCVADESAE
NCDKSLHTLFGDKLCTVATLRETYGEMADCCAKQEPERNECFLQHKDDNPNLPRLVRPEV
DVMCTAFHDNEETFLKKYLYEIARRHPYFYAPELLFFAKRYKAAFTECCQAADKAACLLP
KLDELRDEGKASSAKQRLKCASLQKFGERAFKAWAVARLSQRFPKAEFAEVSKLVTDLTK
VHTECCHGDLLECADDRADLAKYICENQDSISSKLKECCEKPLLEKSHCIAEVENDEMPAD
LPSLAADFVESKDVCKNYAEAKDVFLGMFLYEYARRHPDYSVVLLLRLAKTYETTLEKCC
AAADPHECYAKVFDEFKPLVEEPQNLIKQNCELFEQLGEYKFOQNALLVRYTKKVPQVSTPT
LVEVSRNLGKVGSKCCKHPEAKRMPCAEDYLSVVLNQLCVLHEKTPVSDRVTKCCTESLV
NRRPCFSALEVDETY VPKEFQAETFTFHADICTLSEKERQIKKQTALVELVKHKPKATKEQL
KAVMDDFAAFVEKCCKADDKETCFAEEGKKLVAASQAALGL

SEQ ID NO:2
Human Serum Albumin (HSA) Linker w/C34S and N503Q substitutions (“mHSA”)
Nucleotide Sequence

GACGCTCACAAGAGCGAAGTGGCACATAGGTTCAAAGATCTGGGCGAAGAGAACTTTA
AGGCCCTCGTCCTGATCGCTTTCGCACAGTACCTCCAGCAGTCTCCCTTTGAAGATCAC
GTGAAACTGGTCAATGAGGTGACCGAATTTGCCAAGACATGCGTGGCTGATGAGAGTG
CAGAAAACTGTGACAAATCACTGCATACTCTCTTTGGAGATAAGCTGTGCACCGTCGCC
ACACTCAGAGAGACTTATGGGGAAATGGCTGACTGTTGCGCAAAACAGGAGCCTGAAC
GGAATGAGTGTTTCCTCCAGCACAAGGATGACAACCCAAATCTGCCCCGCCTCGTGCGA
CCTGAGGTCGATGTGATGTGCACCGCCTTTCATGACAACGAAGAGACATTCCTGAAGA
AATACCTGTATGAAATTGCTCGTAGGCACCCATACTTTTATGCCCCCGAGCTCCTGTTCT
TTGCAAAGAGATACAAAGCTGCCTTCACTGAATGTTGCCAGGCAGCTGATAAGGCCGC
ATGTCTCCTGCCTAAACTGGACGAGCTCCGGGATGAAGGTAAGGCTTCCAGCGCCAAA
CAGCGCCTGAAGTGCGCTTCTCTCCAGAAGTTTGGCGAGCGAGCATTCAAAGCCTGGGC
TGTGGCCCGTCTCAGTCAGAGGTTTCCAAAGGCAGAATTTGCTGAGGTCTCAAAACTGG
TGACCGACCTCACAAAGGTCCATACTGAGTGTTGCCACGGAGATCTGCTGGAATGTGCC
GACGATAGAGCAGACCTCGCTAAATATATCTGCGAGAATCAGGATTCCATTAGCTCTAA
GCTGAAAGAATGTTGCGAGAAGCCCCTCCTGGAAAAGAGTCATTGTATCGCCGAGGTG
GAAAACGACGAGATGCCAGCAGATCTGCCATCACTCGCTGCCGACTTTGTGGAATCCA
AAGATGTCTGCAAGAATTACGCAGAGGCTAAAGACGTGTTCCTGGGGATGTTTCTGTAT
GAGTACGCCCGGCGTCACCCCGATTATAGCGTCGTGCTCCTGCTCCGACTGGCAAAGAC
CTACGAAACAACTCTGGAGAAATGTTGCGCTGCCGCAGACCCTCATGAATGTTATGCTA
AGGTGTTCGATGAGTTTAAGCCACTCGTCGAAGAGCCCCAGAACCTGATTAAACAGAA
TTGCGAACTGTTCGAGCAGCTCGGTGAATACAAGTTTCAGAACGCCCTGCTCGTGCGTT
ATACCAAAAAGGTCCCTCAGGTGTCTACACCAACTCTGGTGGAGGTCAGTAGGAATCT
GGGCAAAGTGGGATCAAAGTGTTGCAAACACCCCGAGGCAAAGAGAATGCCTTGTGCT
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A5- mHSA- B1D2 (307)
AENCDKSLHTLFGDKLCTVATLRETYGEMADCCAKQEI DERNECFL
WOB0IHIESA2F5B6H2 (307) PCT/US2009/040259

AENCDKSLHTLFGDKLCTVATLRETYGEMADCCAKQEPERNECFL

B12- mHSA- B1D2 (311)

AENCDKSLHTLFGDKLCTVATLRETYGEMADCCAKQEPERNECFL

B12- nHSA- F5B6H2 (311)

AENCDKSLHTLFGDKLCTVATLRETYGEMADCCAKQEPERNECFL
GAAGAMFTIHSAFBLORG(GETHCTGAACCAGCTCTGCGTGCTGCATGAAAAGACCCCAGT
CA GCARANTIOKSEHE A EGDRK IV ATGRETY GAMATXICAKCIFRERNECEIC CBIACCCTGTTTCA
GTGCEATTdM: FEBEHZ GANAQTTATGTGCCTAAGGAGTTTCAGGCTGAAACATTCACC
TTTCAENCOCI|TATEHEHA CTVAG T REG X GAVRGCEAKQEREADETEL AGAAACAGACAG

" CACTEG UG BIEBTCRAABCATAAACCAAAGGCTACCAAGGAGCAGCTGAAAGCCGT

CATGARNCDKEBE TG ELBRCTYS TERA A ANVRECCE KARAERNEGEEGATAAGGAGACT
TGTTTCGCAGAAGAGGGGAAAAAGCTCGTGGCTGCCAGCCAGGCAGCTCTGGGTCTG

SEQ ID NO:3
Human Serum Albumin (HSA)
Amino Acid Sequence

DAHKSEVAHRFKDIL.GEENFKALVLIAFAQYLQQCPFEDHVKLVNEVTEFAKTCVADESAE

NCDKSLHTLFGDKLCTVATLRETYGEMADCCAKQEPERNECFLQHKDDNPNLPRLVRPEV
DVMCTAFHDNEETFLKKYLYEIARRHPYFYAPELLFFAKRYKAAFTECCQAADKAACLLP

KLDELRDEGKASSAKQRLKCASLQKFGERAFKAWAVARLSQRFPKAEFAEVSKLVTDLTK
VHTECCHGDLLECADDRADLAKYICENQDSISSKLKECCEKPLLEKSHCIAEVENDEMPAD

LPSLAADFVESKDVCKNYAEAKDVFLGMFLYEYARRHPDYSVVLLLRLAKTYETTLEKCC
AAADPHECYAKVFDEFKPLVEEPQNLIKQNCELFEQLGEYKFQNALLVRYTKKVPQVSTPT
LVEVSRNLGKVGSKCCKHPEAKRMPCAEDYLSVVLNQLCVLHEKTPVSDRVTKCCTESLV
NRRPCFSALEVDETY VPKEFNAETFTFHADICTLSEKERQIKKQTALVELVKHKPKATKEQL
KAVMDDFAAFVEKCCKADDKETCFAEEGKKLVAASQAALGL

SEQ ID NO:4
Human Serum Albumin (HSA)
Nucleotide Sequence

GATGCACACAAGAGTGAGGTTGCTCATCGGTTTAAAGATTTGGGAGAAGAAAATTTCA
AAGCCTTGGTGTTGATTGCCTTTGCTCAGTATCTTCAGCAGTGTCCATTTGAAGATCATG
TAAAATTAGTGAATGAAGTAACTGAATTTGCAAAAACATGTGTAGCTGATGAGTCAGC
TGAAAATTGTGACAAATCACTTCATACCCTTTTTGGAGACAAATTATGCACAGTTGCAA
CTCTTCGTGAAACCTATGGTGAAATGGCTGACTGCTGTGCAAAACAAGAACCTGAGAG
AAATGAATGCTTCTTGCAACACAAAGATGACAACCCAAACCTCCCCCGATTGGTGAGA
CCAGAGGTTGATGTGATGTGCACTGCTTTTCATGACAATGAAGAGACATTTTTGAAAAA
ATACTTATATGAAATTGCCAGAAGACATCCTTACTTTTATGCCCCGGAACTCCTTTTCTT
TGCTAAAAGGTATAAAGCTGCTTTTACAGAATGTTGCCAAGCTGCTGATAAAGCTGCCT
GCCTGTTGCCAAAGCTCGATGAACTTCGGGATGAAGGGAAGGCTTCGTCTGCCAAACA
GAGACTCAAATGTGCCAGTCTCCAAAAATTTGGAGAAAGAGCTTTCAAAGCATGGGCA
GTGGCTCGCCTGAGCCAGAGATTTCCCAAAGCTGAGTTTGCAGAAGTTTCCAAGTTAGT
GACAGATCITACCAAAGTCCACACGGAATGCTGCCATGGAGATCTGCTTGAATGTGCTG
ATGACAGGGCGGACCTTGCCAAGTATATCTGTGAAAATCAGGATTCGATCTCCAGTAA
ACTGAAGGAATGCTGTGAAAAACCTCTGTTGGAAAAATCCCACTGCATTGCCGAAGTG
GAAAATGATGAGATGCCTGCTGACTTGCCTTCATTAGCTGCTGATTTTGTTGAAAGTAA
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H3- mHSA- F5B6H2 (310)
AENCDKSLHTL FGDKL CTVATLRETYGEMADCCAKQEPERNECFL
wW@am4026935 A5- nHSA- ML3. 9 (352) PCT/US2009/040259

QHKDDNPNL PRL VRPEVDVMCTAFHDNEETFLKKYL YEI ARRHp Y

A5- mHSA- B1D2 (352)

QHKDDNPNL PRLVRPEVDVMCT AFHDNEETFLKKYL YEI ARRHPY

A5- mHSA- F5B6H2 ( 352)

QHKDDNPNL PRLVRPEVDVMCTAFHDNEETFLKKYL YEI ARRHPY
GGA TBIIZNAER4 B4 B2 TAS 6B TGAGGCAAAGGATGTCTTCCTGGGCATGTTTTTGTATG
AATAQAKDRNPANA BRIMBREVIBACTAEFONEET BIrKICYICHERIRRIARYACTTGCCAAGACA
TATGBAAUASAFEBBE KB ANISEYCTGTGCCGCTGCAGATCCTCATGAATGCTATGCCAA
AGTGTTCGATGAATTTAAACCTCTTGTGGAAGAGCCTCAGAATTTAATCAAACAAAACT
GTGAGCTTTTTAAGCAGCTTGGAGAGTACAAATTCCAGAATGCGCTATTAGTTCGTTAC
ACCAAGAAAGTACCCCAAGTGTCAACTCCAACTCTTGTAGAGGTCTCAAGAAACCTAG
GAAAAGTGGGCAGCAAATGTTGTAAACATCCTGAAGCAAAAAGAATGCCCTGTGCAGA
AGACTATCTATCCGTGGTCCTGAACCAGTTATGTGTGTTGCATGAGAAAACGCCAGTAA
GTGACAGAGTCACAAAATGCTGCACAGAGTCCTTGGTGAACAGGCGACCATGCTTTTC
AGCTCTGGAAGTCGATGAAACATACGTTCCCAAAGAGTTTAATGCTGAAACATTCACCT
TCCATGCAGATATATGCACACTTTCTGAGAAGGAGAGACAAATCAAGAAACAAACTGC
ACTTGTTGAGCTTGTGAAACACAAGCCCAAGGCAACAAAAGAGCAACTGAAAGCTGTT
ATGGATGATTTCGCAGCTTTTGTAGAGAAGTGCTGCAAGGCTGACGATAAGGAGACCT
GCTTTGCCGAGGAGGGTAAAAAACTTGTTGCTGCAAGTCAAGCTGCCTTAGGCTTA

SEQ ID 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
VSKLVTDLTKVHTECCHGDLLECADDRADLAKYICENQDSISSKLKECCEKPLLEKSHCI
AEVENDEMPADLPSLAADFVESKDVCKNYAEAKDVFLGMFLYEYARRHPDYSVVLLL
RLAKTYETTLEKCCAAADPHECY AKVFDEFKPLVEEPQNLIKQNCELFEQLGEYKFQNA
LLVRYTKKVPQVSTPTLVEVSRNLGKVGSKCCKHPEAKRMPCAEDYLSVVLNQLCVLH
EKTPVSDRVTKCCTESLVNRRPCFSALEVDETYVPKEFQAETFTFHADICTLSEKERQIK
KQTALVELVKHKPKATKEQLKAVMDDFAAFVEKCCKADDKETCFAEEGKKLVAASQA
ALGL

SEQ ID NO:7

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

Amino Acid Sequence

AAQDAHKSEVAHRFKDLGEENFKALVLIAFAQYLQQSPFEDHVKLVNEVTEFAKTCVA
DESAENCDKSLHTLFGDKLCTVATLRETYGEMADCCAKQEPERNECFLQHKDDNPNLP
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QHKDDNPNL PRLVRPEVDVMCTAFHDNEETFLKKYL YEI ARRHPY 40
F4- mHSA- B1D2 ( 356)
WERHKBDONOMNL PRL VRPEVDVMCTAFHDNEETFLKKYL YEI ARRHEYRCT/US2009/040259

F4- mHSA- F5B6H2 ( 356)

QHKDONPNL PRLVRPEVDVMCTAFHDNEETFLKKYL YEI ARRHPY

H3- mHSA- B1132 ( 355)

QHKDDNPNL PRL VRPEVDVMCTAFHDNEETFL KKYL YEI ARRHPY

H3- MHSA- F5B6H2 ( 355)
RLVRPEKDENRKLARIVREEVEMYCY AFHDNEETPY KKAPEEL BRRKRY KAGA FTECCQAA
DK A A0 B#80 DEARDEBAA $4 8K OR({ ROASLQKFGERAFKAWA VARLSQRFPKAEFAE
VSKL PYBPEKVMFAAKRYIGAETECOQRRBIAAGLY PHINDHDROBIGKRBE CEK PLLEK SHCI
AEVENDENVHSBIEIIA ADFVESKDVCKNY AEAKDVFLGMFLYEYARRHPDYSVVLLL
RLAKTYETTLEKCCAAADPHECY AKVFDEFKPLVEEPQNLIKQNCELFEQLGEYKFQNA
LLVRYTKKVPQVSTPTLVEVSRNLGKVGSKCCKHPEAKRMPCAEDYLSVVLNQLCVLH
EKTPVSDRVTKCCTESLVNRRPCFSALEVDETYVPKEFQAETFTFHADICTLSEKERQIK
KQTALVELVKHKPKATKEQLK AVMDDFAAFVEKCCKADDKETCFAEEGKKLVAASQA
ALGL

SEQ ID NO:8

Human Serum Albumin (HSA) Linker with C34S and N503Qsubstitutions (“mHSA”) and
Polypeptide Connector

Amino Acid Sequence

DAHKSEVAHRFKDLGEENFKALVLIAFAQYLQQSPFEDHVKLVNEVTEFAKTCVADES
AENCDKSLHTLFGDKLCTVATLRETYGEMADCCAKQEPERNECFLQHKDDNPNLPRLV
RPEVDVMCTAFHDNEETFLKKYLYEIARRHPYFYAPELLFFAKRYKAAFTECCQAADK
AACLLPKLDELRDEGKASSAKQRLKCASLQKFGERAFKAWAVARLSQRFPKAEFAEVS
KLVTDLTKVHTECCHGDLLECADDRADLAKYICENQDSISSKLKECCEKPLLEKSHCIAE
VENDEMPADLPSLAADFVESKDVCKNYAEAKDVFLGMFLYEYARRHPDYSVVLLLRL
AKTYETTLEKCCAAADPHECYAKVFDEFKPLVEEPQNLIKQNCELFEQLGEYKFQNALL
VRYTKKVPQVSTPTLVEVSRNLGKVGSKCCKHPEAKRMPCAEDYLSVVLNQLCVLHEK
TPVSDRVTKCCTESLVNRRPCFSALEVDETY VPKEFQAETFTFHADICTLSEKERQIKKQ
TALVELVKHKPKATKEQLKAVMDDFAAFVEKCCKADDKETCFAEEGKKLVAASQAAL
GLAAAL

SEQ ID NO:9

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

AASDAHKSEVAHRFKDLGEENFKALVLIAFAQYLQQSPFEDHVKLVNEVTEFAKTCVA
DESAENCDKSLHTLFGDKLCTVATLRETYGEMADCCAKQEPERNECFLQHKDDNPNLP
RLVRPEVDVMCTAFHDNEETFLKKYLYEIARRHPYFYAPELLFFAKRYKAAFTECCQAA
DKAACLLPKLDELRDEGKASSAKQRLKCASLQKFGERAFKAWAVARLSQRFPKAEFAE
VSKLVTDLTKVHTECCHGDLLECADDRADLAKYICENQDSISSKLKECCEKPLLEKSHCI
AEVENDEMPADLPSLAADFVESKDVCKNYAEAKDVFLGMFLYEYARRHPDYSVVLLL
RLAKTYETTLEKCCAAADPHECYAKVFDEFKPLVEEPQNLIKOQNCELFEQLGEYKFQNA
LLVRYTKKVPQVSTPTLVEVSRNLGKVGSKCCKHPEAKRMPCAEDYLSVVLNQLCVLH
EKTPVSDRVTKCCTESLVNRRPCFSALEVDETYVPKEFQAETFTFHADICTLSEKERQIK
KQTALVELVKHKPKATKEQLKAVMDDFAAFVEKCCKADDKETCFAEEGKKLVAASQA
ALGLAAAL
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(397) FYAPELLFFAKRYKAAFTECCQAADKAACLLPKLDEL RDEGKASS

A5- nHSA- F5B6H2 (397)

WO YAPELAIBFAKRYKAAFTECCQAADKAACL L PKL DEL RDEGKASSPCT/US2009/040259

B12- mHSA- B1D2 (401)

FYAPEL L FFAKRYKAAFTECCQAADKAACL L FKLDELRDEGKASS 50

B12- mHSA- F5B6H2 (401)

FYAPEL LFFAKRYKAAFTECCQAADKAACL L PKL DEL RDEGKASS

F4- mHSA- BLD2 (401)

SEQ IPYYPHIL FFAKRYKAAFTECCQAADKAACL L PKL DEL RDEGKASS
Humah$e At Adihbisn R SA4 Dinker with C34S and N503Q substitutions (“mHSA”) and
Poly pdpYiaRitloh réohdsRYKAAFTECCQAADKAACL L FKL DEL RDEGKASS
Amind‘l@ciﬂﬂ@@udﬁl@z (400)

FYAPEL L FFAKRYKAAFTECCQAADKAACL L PKLDFLRDEGKASS
AAQDAHKSEVAHRFKDLGEENFKALVLIAFAQYLQQSPFEDHVKLVNEVTEFAKTCVA
DESAENCDKSLHTLFGDKLCTVATLRETY GEMADCCAKQEPERNECFLQHKDDNPNLP
RLVRPEVDVMCTAFHDNEETFLKKYLYEIARRHPYFYAPELLFFAKRYKAAFTECCQAA
DKAACLLPKLDELRDEGKASSAKQRLKCASLQKFGERAFKAWAVARLSQRFPKAEFAE
VSKLVTDLTKVHTECCHGDLLECADDRADLAKYICENQDSISSKLKECCEKPLLEKSHCI
AEVENDEMPADLPSLAADFVESKDVCKNYAEAKDVFLGMFLYEYARRHPDYSVVLLL
RLAKTYETTLEKCCAAADPHECYAKVFDEFKPLVEEPQNLIKQNCELFEQLGEYKFQNA
LLVRYTKKVPQVSTPTLVEVSRNLGKVGSKCCKHPEAKRMPCAEDYLSVVLNQLCVLH
EKTPVSDRVTKCCTESLVNRRPCFSALEVDETY VPKEFQAETFTFHADICTLSEKERQIK
KQTALVELVKHKPKATKEQLKAVMDDFAAFVEKCCKADDKETCFAEEGKKLVAASQA
ALGLAAAL

SEQ ID NO:11
Human Serum Albumin (HSA) Linker and Polypeptide Connector
Amino Acid Sequence

AASDAHKSEVAHRFKDLGEENFKALVLIAFAQYLQQCPFEDHVKLVNEVTEFAKTCVA
DESAENCDKSLHTLFGDKLCTVATLRETYGEMADCCAKQEPERNECFLQHKDDNPNLP
RLVRPEVDVMCTAFHDNEETFLKKYLYEIARRHPYFYAPELLFFAKRYKAAFTECCQAA
DKAACLLPKLDELRDEGKASSAKQRLKCASLQKFGERAFKAWAVARLSQRFPKAEFAE
VSKLVTDLTKVHTECCHGDLLECADDRADLAKYICENQDSISSKLKECCEKPLLEKSHCI
AEVENDEMPADIPSLAADFVESKDVCKNYAEAKDVFLGMFLYEYARRHPDYSVVLLL
RLAKTYETTLEKCCAAADPHECYAKVFDEFKPLVEEPQNLIKQNCELFEQLGEYKFQNA
LLVRYTKKVPQVSTPTLVEVSRNLGKVGSKCCKHPEAKRMPCAEDYLSVVLNQLCVLH
EKTPVSDRVTKCCTESLVNRRPCFSALEVDETY VPKEFNAETFTFHADICTLSEKERQIK
KQTALVELVKHKPKATKEQLKAVMDDFAAFVEKCCKADDKETCFAEEGKKLVAASQA
ALGL

SEQ ID NO:12
Human Serum Albumin (HSA) Linker and Polypeptide Connector
Amino Acid Sequence

AAQDAHKSEVAHRFKDLGEENFKALVLIAFAQYLQQCPFEDHVKLVNEVTEFAKTCVA
DESAENCDKSLHTLFGDKLCTVATLRETYGEMADCCAKQEPERNECFLQHKDDNPNLP
RLVRPEVDVMCTAFHDNEETFLKKYLYEIARRHPYFYAPELLFFAKRYKAAFTECCQAA
DKAACLLPKLDELRDEGKASSAKQRLKCASLQKFGERAFKAWAVARLSQRFPKAEFAE
VSKLVTDLTKVHTECCHGDLLECADDRADLAKYICENQDSISSKLKECCEKPLLEKSHCI
AEVENDEMPADLPSLAADFVESKDVCKNYAEAKDVFLGMFLYEYARRHPDYSVVLLL

RLAKTYETTLEKCCAAADPHECYAKVFDEFKPLVEEPQNLIKQNCELFEQLGEYKFQNA
LLVRYTKKVPQVSTPTLVEVSRNLGKVGSKCCKHPEAKRMPCAEDYLSVVLNQLCVLH
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H3- mMHSA- F5B6H2 (400)
FYAPEL LFFAKRYKAAFTECCQAADKAACL L PKLDELRDEGKASS 55
W@ BM4A%692005- THSA- ML3. 9 (442) PCT/US2009/040259

AKQRLKCASL (KFGERAFKAWAVARL SQRFPKAEFAEVSKLVTDL

A5- mHSA- B1D2 A5- mHSA- F5B6H2 B12- nHSA- B1D2

B12- mHSA- F5B6H2 (442) (442) (446) (446)

AKQRL KCASL QKFGERAFKAWAVARL SQRFPKAEFAEVSKLVTDL

AKQRLKCASL (KFGERAFKAVWAVARL SQ?F PKAEFAEVSKLVTDL
EKTPREQRIVHERASI TRSECERAHCONAVAR M ABICTLSEKERQIK

KQTAAKGRAHCASEIOKFIRERARKAIMNARA S GRERIABEARNEKIVFREEBK KL VAASOA
ALGLF4- THSA- BID? ( 446)

SEQ ID NO:13
Human Serum Albumin (HSA) Linker and Polypeptide Connector
Amino Acid Sequence

DAHKSEVAHRFKDLGEENFKALVLIAFAQYLQQCPFEDHVKLVNEVTEFAKTCVADES
AENCDKSLHTLFGDKLCTVATLRETYGEMADCCAKQEPERNECFLQHKDDNPNLPRLV
RPEVDVMCTAFHDNEETFLKKYLYEIARRHPYFYAPELLFFAKRYKAAFTECCQAADK
AACLLPKLDELRDEGKASSAKQRLKCASLQKFGERAFKAWAVARLSQRFPKAEFAEVS
KLVTDLTKVHTECCHGDLLECADDRADLAKYICENQDSISSKLKECCEKPLLEKSHCIAE
VENDEMPADLPSLAADFVESKDVCKNYAEAKDVFLGMFLYEYARRHPDYSVVLLLRL
AKTYETTLEKCCAAADPHECYAKVEFDEFKPLVEEPQNLIKQNCELFEQLGEYKFQNALL
VRYTKKVPQVSTPTLVEVSRNLGKVGSKCCKHPEAKRMPCAEDYLSVVLNQLCVLHEK
TPVSDRVTKCCTESLVNRRPCFSALEVDETY VPKEFNAETFTFHADICTLSEKERQIKKQ
TALVELVKHKPKATKEQLKAVMDDFAAFVEKCCKADDKETCFAEEGKKLVAASQAAL
GLAAAL

SEQ ID NO:14
Human Serum Albumin (HSA) Linker and Polypeptide Connector
Amino Acid Sequence

AASDAHKSEVAHRFKDLGEENFKALVLIAFAQYLQQCPFEDHVKLVNEVTEFAKTCVA
DESAENCDKSLHTLFGDKLCTVATLRETYGEMADCCAKQEPERNECFLQHKDDNPNI.P
RLVRPEVDVMCTAFHDNEETFLKKYLYEIARRHPYFYAPELLFFAKRYKAAFTECCQAA
DKAACLLPKLDELRDEGKASSAKQRLKCASLQKFGERAFKAWAVARLSQRFPKAEFAE
VSKLVTDLTKVHTECCHGDLLECADDRADLAKYICENQDSISSKLKECCEKPLLEKSIICI
AEVENDEMPADI.PSLAADFVESKDVCKNYAEAKDVFLGMFLYEYARRHPDYSVVLLL
RLAKTYETTLEKCCAAADPHECYAKVFDEFKPLVEEPQNLIKQNCELFEQLGEYKFQNA
LLVRYTKKVPQVSTPTLVEVSRNLGKVGSKCCKHPEAKRMPCAEDYLSVVLNQLCVLH
EKTPVSDRVTKCCTESLVNRRPCFSALEVDETY VPKEFNAETFTFHADICTLSEKERQIK
KQTALVELVKHKPKATKEQLKAVMDDFAAFVEKCCKADDKETCFAEEGKKLVAASQA
ALGLAAAL

SEQ ID NO:15
Human Serum Albumin (HSA) Linker and Polypeptide Connector
Amino Acid Sequence

AAQDAHKSEVAHRFKDLGEENFKALVLIAFAQYLQQCPFEDHVKLVNEVTEFAKTCVA
DESAENCDKSLHTLFGDKLCTVATLRETYGEMADCCAKQEPERNECFLQHKDDNPNLP
RLVRPEVDVMCTAFHDNEETFLKKYLYEIARRHPYFYAPELLFFAKRYKAAFIECCQAA
DKAACLLPKLDELRDEGKASSAKQRLKCASLQKFGERAFKAWAVARLSQRFPKAEFAE
VSKLVTDLTKVHTECCHGDLLECADDRADLAKYICENQDSISSKLKECCEKPLLEKSHCI
AEVENDEMPADLPSLAADFVESKDVCKNYAEAKDVFLGMFLYEYARRHPDYSVVLII,
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AKQRLKCASL QKFGERAFKAWAVARL SQRFPKAEFAEVSKL VTDL
F4- mHSA- F5B6H2 (446)
WOAKQRILXBABL QKFGERAFKAWAVARL SQRFPKAEFAEVSKL VT DLPCT/US2009/040259
H3- MHSA- B1D2 (445)
AKQRL KCASL QKFGERAFKAWAVARL SQRFPKAEFAEVSKL VTDL
H3- MHSA- F5B6H2 ( 445)
AKQRL KCASL QKFGERAFKAWAVARL SQRFPKAEFAEVSKLVTDL 10
496540 AS- THSA- M.3. 9 (487)
BHEAA EOPBDRABIKAKN ICENQDS FPRAIKEQCERRIFEQLGEYKFQNA
LLVRA(SFKK—‘S%Q‘BSTEFI(\ZEBWSRNLGKVGSKCCKHPEAKRMPCAEDYLSVVLNQLCVLH
) MHEXI TEENQDSH ISSKA KEOTEKRDIC TLSEK ER QIK
KQTAAWEIHH@HKBB@HKEQLKAVMDDFAAFVEKCCKADDKETCFAEEGKKLVAASQA
ALGLAAAL

SEQ ID NO:16

mHSA Linker, Polypeptide Connectors, H3 (anti-ErbB3) scFv, and B1D2 (anti-ErbB2) scFv
(“B2B3-17)
Amino Acid Sequence

QVQLQESGGGLVKPGGSLRLSCAASGFTFSSY WMSWVRQAPGKGLEWVANINRDGSA
SYYVDSVKGRFTISRDDAKNSLYLOMNSLRAEDTAVYYCARDRGVGYFDLWGRGTLV
TVSSASTGGGGSGGGGSGGGGSQSALTQPASVSGSPGQSITISCTGTSSDVGGYNFVSWY
QQHPGKAPKLMIYDVSDRPSGVSDRFSGSKSGNTASLIISGLQADDEADYYCSSYGSSST
HVIFGGGTKVTVLGAASDAHKSEVAHRFKDLGEENFKALVLIAFAQYLQQSPFEDHVKL
VNEVTEFAKTCVADESAENCDKSLHTLFGDKLCTVATLRETYGEMADCCAKQEPERNE
CFLQHKDDNPNLPRLVRPEVDVMCTAFHDNEETFLKKYLYEIARRHPYFYAPELLFFAK
RYKAAT'TECCQAADKAACLLPKLDELRDEGKASSAKQRLKCASLQKFGERAFKAWAYV
ARLSQRFPKAEFAEVSKLVTDLTKVHTECCHGDLLECADDRADLAKYICENQDSISSKL
KECCEKPLLEKSHCIAEVENDEMPADLPSLAADFVESKDVCKNYAEAKDVFLGMFLYE
YARRHPDYSVVLLLRLAKTYETTLEKCCAAADPHECYAKVFDEFKPLVEEPQNLIKQNC
ELFEQLGEYKFQNALLVRYTKKVPQVSTPTLVEVSRNLGKVGSKCCKHPEAKRMPCAE
DYLSVVLNQLCVLHEKTPVSDRVTKCCTESLVNRRPCFSALEVDETYVPKEFQAETFTF
HADICTLSEKERQIKKQTALVELVKHKPKATKEQLKAVMDDFAAFVEKCCKADDKETC
FAEEGKKLVAASQAALGLAAALQVQLVQSGAEVKKPGESLKISCKGSGYSFTSYWIAW
VRQMPGKGLEYMGLIYPGDSDTKYSPSFQGQVTISVDKSVSTAYLQWSSI.KPSDSAVYF
CARHDVGYCTDRTCAKWPEWLGVWGQGTLVTVSSGGGGSSGGGSGGGGSQSVLTQPP
SVSAAPGQKVTISCSGSSSNIGNNYVSWYQQLPGTAPKLLIYDHTNRPAGVPDRFSGSKS
GTSASLAISGFRSEDEADYYCASWDYTLSGWVFGGGTKLTVLG

SEQ ID NO:17
B2B3-2 (AS-mHSA-B1D2)

QVQLVQSGGGLVKPGGSLRLSCAASGFSFNTYDMNWVRQAPGKGLEWVSSISSSSSYIY
YADSVKGRFTISRDNAKNSLYLQMNSLRAEDTAVYYCARDGVATTPFDYWGQGTLVT
VSSGGGGSGGGGSGGGGSQSVLTQPPSVSGAPGQRVTISCTGSSSNIGAGYDVHWYQQL
PGTAPKLLIYGNSNRPSGVPDRFSGSKSGTSASLAITGLQAEDEADYYCQSYDSSLSALF
GGGTKLTVLGAASDAHKSEVAHRFKDLGEENFKALVLIAFAQYLQQSPFEDHVKLVNE
VTEFAKTCVADESAENCDKSLHTLFGDKLCTVATLRETYGEMADCCAKQEPERNECFL
QHKDDNPNLPRLVRPEVDVMCTAFHDNEETFLKKYLYEIARRHPYFYAPELLTITAKRYK
AAFTECCQAADKAACLLPKLDELRDEGKASSAKQRLKCASLQKFGERAFKAWAVARL
SQRFPKAEFAEVSKLVTDLTKVHTECCHGDLLECADDRADLAKYICENQDSISSKLKEC
CEKPLLEKSHCIAEVENDEMPADLPSLAADFVESKDVCKNYALAKDVFLGMFLYEYAR
RHPDYSVVLLLRLAKTYETTLEKCCAAADPHECYAKVFDEFKPLVEEPQNLIKQNCELF
EQLGEYKFONALLVRYTKKVPQVSTPTLVEVSRNLGKVGSKCCKHPEAKRMPCAEDYL
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(487) TKVHTECCHGDLLECADDRADLAKYI CENQDSI SSKLKECCEKPL
B12- mHSA- BID2 (491)
W KBITEGSHGDL L ECADDRADLAKY! CENQDSI SSKL KECCEKPLPATBUS2009/040259

B12- mHSA- F5SB6H2 (491)

TKVHTECCHGDL L ECADDRADLAKY! CENQDSI SSKL KECCEKPL

F4- mHSA- B1D2 (491)

TKVHTECCEGDL L ECADDRADLAKY! CENQDSI SSKLKECCEKPL

F4- mHSA- F5B6H2 (491)
SVVLRQIHNECTHER Y HIRDDRADT AKY YV SRREDSE SEKVKECSEHRIEFQAETFTFHADI
CTLSERERHBAK BTBP. VEAYKHK PKATKEQLKA VMDDFAAFVEKCCKADDKETCFAEE
GKKITKAASECEHGDIAIAZTADDRARDAKKIECENCESH SSHEE KECSERRIETSY WIAWVRQ
MPGRKGEIRHIST FEBEHRDIAYBPSFQGQVTISVDKSVSTAYLQWSSLKPSDSAVYFCAR
HDV RV DECCHEDHIRCARDRARD 8KV CENCBBIGE KIS dkEES80VL TQPPS VS
AAPGQKVTISCSGSSSNIGNNY VSWYQQLPGTAPKLLIYDHTNRPAGVPDRFSGSKSGTS
ASLAISGFRSEDEADYYCASWDYTLSGWVFGGGTKLTVLG

SEQ ID NO:18
B2B3-3 (AS-mHSA-F5B6H2)

QVQLVQSGGGLVKPGGSLRLSCAASGFSENTYDMNWVRQAPGKGLEWVSSISSSSSYTY
YADSVKGRFTISRDNAKNSLYLQMNSLRAEDTAVYYCARDGVATTPFDYWGQGTLVT
VSSGGGGSGGGGSGGGGSQSVLTQPPSVSGAPGQRVTISCTGSSSNIGAGYDVHWYQQL
PGTAPKLLIYGNSNRPSGVPDRFSGSKSGTSASLAITGLQAEDEADYYCQSYDSSLSALF
GGGTKLTVLGAASDAHKSEVAHRFKDLGEENFKALVLIAFAQYLQQSPFEDHVKLVNE
VTEFAKTCVADESAENCDKSLHTLFGDKLCTVATLRETYGEMADCCAKQEPERNECFL
QHKDDNPNLPRLVRPEVDVMCTAFHDNEETFLKKYLYEIARRHPYFYAPELLFFAKRYK
AAFTECCQAADKAACLLPKLDELRDEGKASSAKQRLKCASLQKFGERAFKAWAVARL
SQRFPKAEFAEVSKLVTDLTKVHTECCHGDLLECADDRADLAKYICENQDSISSKLKEC
CEKPLLEKSHCIAEVENDEMPADLPSLAADFVESKDVCKNYAEAKDVFLGMFLYEYAR
RHPDYSVVLLLRLAKTYETTLEKCCAAADPHECYAKVFDEFKPLVEEPQNLIKQNCELF
EQLGEYKFQNALLVRYTKKVPQVSTPTLVEVSRNLGKVGSKCCKHPEAKRMPCAEDYL
SVVLNQLCVLHEKTPVSDRVTKCCTESLVNRRPCFSALEVDETYVPKEFQAETFTFHADI
CTLSEKERQIKKQTALVELVKHKPKATKEQLKAVMDDFAAFVEKCCKADDKETCFAEE
GKKLVAASQAALGLAAALQVQLVESGGGLVQPGGSLRLSCAASGFTFRSYAMSWYVRQ
APGKGLEWVSAISGRGDNTYYADSVKGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCA
KMTSNAVGFDYWGQGTLVTVSSGGGGSGGGSGGGGSGQSVLTQPPSVSGAPGQRVTIS
CTGRHSNIGLGYGVHWYQQLPGTAPKLLIYGNTNRPSGVPDRFSGFKSGTSASLAITGLQ
AEDEADYYCQSYDRRTPGWVFGGGTKLTVLG

SEQ ID NO:19
B2B3-4 (A5-mHSA-ML3.9)

QVQLVQSGGGLVKPGGSLRLSCAASGFSFNTYDMNWVRQAPGKGLEWVSSISSSSSYTY
YADSVKGRFTISRDNAKNSLYLQMNSLRAEDTAVYYCARDGVATTPFDYWGQGTLVT
VSSGGGGSGGGGSGGGGSQSVLTQPPSVSGAPGQRVTISCTGSSSNIGAGYDVHWYQQL,
PGTAPKLLIYGNSNRPSGVPDRFSGSKSGTSASLAITGLQAEDEADYYCQSYDSSLSALF
GGGTKLTVLGAASDAHKSEVAHRFKDLGEENFKALVLIAFAQYLQQSPFEDHVKLVNE
VTEFAKTCVADESAENCDKSLHTLFGDKLCTVATLRETYGEMADCCAKQEPERNECFL
QHKDDNPNLPRLVRPEVDVMCTAFHDNEETFLKKYLYEIARRHPYFYAPELLFFAKRYK
AAFTECCQAADKAACLLPKLDELRDEGKASSAKQRLKCASLQKFGERAFKAWAVARL
SQRFPKAEFAEVSKLVTDLTKVHTECCHGDLLECADDRADLAKYICENQDSISSKLKEC
CEKPLLEKSHCIAEVENDEMPADLPSLAADFVESKDVCKNYAEAKDVFLGMFLYEYAR
RHPDYSVVLLLRLAKTYETTLEKCCAAADPHECYAKVFDEFKPLVEEPQNLIKQNCELF
EQLGEYKFQNALLVRYTKKVPQVSTPTLVEVSRNLGKVGSKCCKHPEAKRMPCAEDYL
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541585 A5- mHSA- ML3. 9 (532)
L EKSHCI AEVENDEMPADL PSL AADFVESKDVCKNYAEAKDVFLG
WAZHEA2B1D2 (532) PCT/US2009/040259

LEKSHCI AEVENDEMPADL PSLAADFVESKDVCKNYAEAKDVFLG

A5- MHSA- F5B6H2 (532)

LEKSHCI AEVENDEMPADL PSL AADFVESKDVCKNYAEAKDVFLG 25

B12- nHSA- B1D2 (536)

LEKSI | CI AEVENDEMPADL PSL AADFVESKDVCKNYAEAKDVFLG
SVVLBQR - OVHSAEKEBEHR Y BR6L TESLVNRRPCFSALEVDETY VPKEFQAETFTFHADI
CTL SEERSOHB REVENDEMY KDIKFSLAAORYERK DWOKDIVAEAKENEICG ADDKETCFAEE
GKKLVAASQAALGLAAALQVQLVQSGAEVKKPGESLKISCKGSGYSFTSYWIAWVRQ
MPGKGLEYMGLIYPGDSDTKY SPSFQGQVTISVDKSVSTAYLQWSSLKPSDSAVYFCAR
HDVGYCSSSNCAKWPEYFQHWGQGTLVTVSSGGGGSSGGGSGGGGSQSVLTQPPSVSA
APGQKVTISCSGSSSNIGNNYVSWYQQLPGTAPKLLIYDHTNRPAGVPDRFSGSKSGTSA
SLAISGFRSEDEADYYCASWDYTLSGWVFGGGTKLTVLG

SEQ ID NO:20
B2B3-5 (B12-mHSA-B1D2)

QVQLVQSGGGLVQPGRSLRI.SCAASGFTFDDYAMHWVRQAPGKGLEWVSGISWNSGSI
GYADSVKGRFTISRDNAKNSLYLQMNSLRPEDTAVYYCARDLGAKQWLEGFDYWGQG
TLVTVSSASTGGGGSGGGGSGGGGSSYELTQDPAVSVALGQTVRITCQGDSLRSYYAS
WYQQKPGQAPVLVIYGKNNRPSGIPDRFSGSTSGNSASLTITGAQAEDEADYYCNSRDS
SGNHWVFGGGTKVTVLGAASDAHKSEVAHRFKDLGEENFKALVLIAFAQYLQQSPFED
HVKLVNEVTEFAKTCVADESAENCDKSLHTLFGDKLCTVATLRETYGEMADCCAKQEP
ERNECFLQHKDDNPNLPRLVRPEVDVMCTAFHDNEETFLKKYLYEIARRHPYFYAPELL
FFAKRYKAAFTECCQAADKAACLLPKLDELRDEGKASSAKQRLKCASLQKFGERAFKA
WAVARLSQRFPKAEFAEVSKLVTDLTKVHTECCIHIGDLLECADDRADLAKYICENQDSIS
SKLKECCEKPLLEKSHCIAEVENDEMPADLPSLAADFVESKDVCKNYAEAKDVFLGMF
LYEYARRHPDYSVVLLLRLAKTYETTLEKCCAAADPHECYAKVFDEFKPLVEEPQNLIK
QNCELFEQLGEYKFQNALLVRYTKKVPQVSTPTLVEVSRNLGKVGSKCCKHPEAKRMP
CAEDYLSVVLENQLCVLHEKTPVSDRVTKCCTESLVNRRPCFSALEVDETYVPKEFQAET
FTFHADICTLSEKERQIKKQTALVELVKHKPKATKEQLKAVMDDFAAFVEKCCKADDK
ETCFAEEGKKLVAASQAALGLAAALQVQLVQSGAEVKKPGESLKISCKGSGYSFTSYWI
AWVRQMPGKGLEYMGLIYPGDSDTKYSPSFQGQVTISVDKSVSTAYLQWSSLKPSDSA
VYFCARHDVGYCTDRTCAKWPEWLGVWGQGTLVTVSSGGGGSSGGGSGGGGSQSVL
TQPPSVSAAPGQKVTISCSGSSSNIGNNY VSWYQQLPGTAPKLLIYDHTNRPAGVPDRFS
GSKSGTSASLAISGFRSEDEADYYCASWDYTLSGWVFGGGTKLTVLG

SEQ ID NO:21
B2B3-6 (B12-mHSA-F5B6H2)

QVQLVQSGGGLVQPGRSLRLSCAASGFTFDDYAMHWVRQAPGKGLEWVSGISWNSGSI
GYADSVKGRFTISRDNAKNSLYLQMNSLRPEDTAVYYCARDLGAKQWLEGFDYWGQG
TLVTVSSASTGGGGSGGGGSGGGGSSYELTQDPAVSVALGQTVRITCQGDSLRSYYAS
WYQQKPGQAPVLVIYGKNNRPSGIPDRFSGSTSGNSASLTITGAQAEDEADYYCNSRDS
SGNHWVFGGGTKVTVLGAASDAHKSEVAHRFKDLGEENFKALVLIAFAQYLQQSPFED
HVKLVNEVTEFAKTCVADESAENCDKSLHTLFGDKLCTVATLRETYGEMADCCAKQEP
ERNECFLQHKDDNPNLPRLVRPEVDVMCTAFHDNEETFKKYLYEIARRHPYFYAPELLF
FAKRYKAAFTECCQAADKAACLLPKLDELRDEGKASSAKQRLKCASLQKFGERAFKA
WAVARLSQRFPKAEFAEVSKLVTDLTKVHTECCHGDLLECADDRADLAKYICENQDSIS
SKLKECCEKPLLEKSHCIAEVENDEMPADLPSLAADFVESKDVCKNYAEAKDVFLGMF
LYEYARRHPDYSVVLLLRLAKTYETTLEKCCAAADPHECYAKVFDEFKPLVEEPQNLIK
ONCELFEQLGEYKFQNALLVRYTKKVPQVSTPTLVEVSRNLGKVGSKCCKHPEAKRMP
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F4- mHSA- B1D2 (536)
LEKSHCI AEVENDEMPADL PSL AADFVESKDVCKNYAEAKDVFLG
WO-2000HI8A20F5B6H2 ( 536) PCT/US2009/040259

LEKSHCI AEVENDEMPADL PSL AADFVESKDVCKNYAEAKDVFLG

H3- mMHSA- B1D2 ( 535)

LEKSHCI AEVENDEMPADL PSL AADFVESKDVCKNYAEAKDVFLG 30

H3- mHSA- F5B6H2 ( 535)

LEKSHCI AEVENDEMPADL PSL AADFVESKDVCKNYAEAKDVEL G
CAEDY86630.NQALVHIEAK FPBSOR YSKCIC TESLVNRRPCFSALEVDETY VPKEFQAET
FTFHAPLERARPHEDK ROMATNREIAKITN EPK L EKEOAADPHEOMAKM VEK CCKADDK
ETCFABEGKRAVBWI) A AIIGE).AAALQVQLVESGGGLVQPGGSLRI.SCAASGFTFRSYA
MSWVRQAPGKGLEWVSAISGRGDNTYYADSVKGRFTISRDNSKNTLYLQMNSLRAED
TAVYYCAKMTSNAVGFDY WGQGTLVTVSSGGGGSGGGSGGGGSGQSVLTQPPSVSGA
PGQRVTISCTGRHSNIGLGYGVHWYQQLPGTAPKLLIYGNTNRPSGVPDRFSGFKSGTSA
SLAITGLQAEDEADYYCQSYDRRTPGWVFGGGTKLTVLG

SEQ ID NO:22
B2B3-7 (F4-mHSA-B1D2)

QVQLQESGGGLVKPGGSL.RLSCAASGFTFSSYAMSWVRQAPGKGLEWVSTISGSGGST
YYADSVKGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCAKGYSSSWSEVASGYWGQG
TLVTVSSASTGGGGSGGGGSGGGGSAIVMTQSPSSLSASVGDRVTITCRASQGIRNDLG
WYQQKAGKAPKLLIYAASSLQSGVPSRFSGSGSGTDFTLTISSLQPDDFATYFCQQAHSF
PPTFGGGTKVEIKRGAASDAHKSEVAHRFKDLGEENFKALVLIAFAQYLQQSPFEDHVK
LVNEVTEFAKTCVADESAENCDKSLHTLFGDKLCTVATLRETYGEMADCCAKQEPERN
ECFLQHKDDNPNLPRLVRPEVDVMCTAFHDNEETFLKKYLYEIARRHPYFYAPELLFFA
KRYKAAFTECCQAADKAACLLPKLDELRDEGKASSAKQRLKCASLQKFGERAFKAWA
VARLSQRFPKAEFAEVSKLVTDLTKVHTECCHGDLLECADDRADLAK YICENQDSISSK
LKECCEKPLLEKSHCIAEVENDEMPADLPSLAADFVESKDVCKNYAEAKDVFLGMFLY
EYARRHPDYSVVLLLRLAKTYETTLEKCCAAADPHECYAKVFDEFKPLVEEPQNLIKQN
CELFEQLGEYKFQNALLVRYTKKVPQVSTPTLVEVSRNLGKVGSKCCKHPEAKRMPCA
EDYLSVVLNQLCVLHEKTPVSDRVTKCCTESLVNRRPCFSALEVDETYVPKEFQAETFET
FHADICTLSEKERQIKKQTALVELVKHKPKATKEQLKAVMDDFAAFVEKCCKADDKET
CFAEEGKKLVAASQAALGLAAALQVQLVQSGAEVKKPGESLKISCKGSGYSFTSYWIA
WVRQMPGKGLEYMGLIYPGDSDTKYSPSFQGQVTISVDKSVSTAYLQWSSLKPSDSAV
YFCARHDVGYCTDRTCAKWPEWLGVWGQGTLVTVSSGGGGSSGGGSGGGGSQSVLT
QPPSVSAAPGQKVTISCSGSSSNIGNNYVSWYQQLPGTAPKLLIYDHTNRPAGVPDRFSG
SKSGTSASLAISGFRSEDEADYYCASWDYTLSGWVFGGGTKLTVLG

SEQ ID NO:23
B2B3-8 (F4-mHSA-F5B6H2)

QVQLQESGGGLVKPGGSLRLSCAASGFTFSSYAMSWVRQAPGKGLEWVSTISGSGGST

YYADSVKGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCAKGYSSSWSEVASGYWGQG
TLVTVSSASTGGGGSGGGGSGGGGSAIVMTQSPSSLSASVGDRVTITCRASQGIRNDLG

WYQQKAGKAPKLLIYAASSLQSGVPSRFSGSGSGTDFTLTISSLQPDDFATYFCQQAHSF
PPTFGGGTKVEIKRGAASDAHKSEVAHRFKDLGEENFKALVLIAFAQYLQQSPFEDHVK
LVNEVTEFAKTCVADESAENCDKSLHTLFGDKLCTVATLRETYGEMADCCAKQEPERN
ECFLQHKDDNPNLPRLVRPEVDVMCTAFHDNEETFLKKYLYEIARRHPYFYAPELLFFA
KRYKAAFTECCQAADKAACLLPKLDELRDEGKASSAKQRLKCASLQKFGERAFKAWA
VARLSQRFPKAEFAEVSKLVTDLTKVHTECCHGDLLECADDRADLAKYICENQDSISSK
LKECCEKPLLEKSHCIAEVENDEMPADLPSLAADFVESKDVCKNYAEAKDVFLGMFLY

EYARRHPDYSVVLLLRLAKTYETTLEKCCAAADPHECYAKVFDEFKPLVEEPQNLIKQN
CELFEQLGEYKFQNAILLVRYTKKVPQVSTPTLVEVSRNLGK VGSKCCKHPEAKRMPCA
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MFLYEYARRHPDYSVVLLLRLAKTYETTLEKCCAAADPHECYAKV 35
A5- MHSA- F5B6H2 (577)
WO/BOYEXARRHPDY SVVL LL RLAKTYET TL EKCCAAADPHECYAK\PCT/US2009/040259

B12- mHSA- B1D2 (581)

MFLYEYARRHPDYSVVL L LRLAKTYETTLEKCCAAADPHECYAKYV

B12- mHSA- F5B6H2 (581)

MFLYEYARRHPDYSWVL LLRLAKTYETTL EKCCAAADPHECYAKYV

F4- mHSA- B1D2 (581)
EDYLMFNY K ARRHPIMSMA S IR AKTY EEI L EKRRASAERHECNAKY VPKEFQAETFT
FHADFZFISESA:RERGHET A 15881 VK HKPKA TKEQLK A VMDDFAAFVEKCCKADDKET
CFAEMEK XEYARRAPOVISYVA b W RIOAMINEISIG GE CCOAGORINRCY KK SEF TFRSY AMS
WVR P GKISHE RAIATREREDNTY YADSVKGRFTISRDNSKNTLYLQMNSLRAEDTA
VY Y ORI ESRRRIPD Y SV L IHRVAKEXE Gl GG E 688N . TQPPS VSGAPG
QRVTHE A e BTG VHWY QQLPGTAPKLLIY GNTNRPSGVPDRESGFK SGTSASL
AITGLQAEDEADYYCQSYDRRTPGWVFGGGTKLTVLG

SEQ ID NO:24
B2B3-9 (H3-HSA-B1D2)

QVQLQESGGGLVKPGGSLRLSCAASGFTFSSY WMSWVRQAPGKGLEWVANINRDGSA
SYYVDSVKGRFTISRDDAKNSLYLQMNSLRAEDTAVYYCARDRGVGYFDLWGRGTLV
TVSSASTGGGGSGGGGSGGGGSQSALTQPASVSGSPGQSITISCTGTSSDVGGYNFVSWY
QQHPGKAPKLMIYDVSDRPSGVSDRFSGSKSGNTASLIISGLQADDEADYYCSSYGSSST
HVIFGGGTKVTVLGAASDAHKSEVAHRFKDLGEENFKALVLIAFAQYLQQCPFEDHVK
LVNEVTEFAKTCVADESAENCDKSLHTLFGDKLCTVATLRETYGEMADCCAKQEPERN
ECFLQHKDDNPNLPRLVRPEVDVMCTAFHDNEETFLKKYLYEIARRHPYFYAPELLFFA
KRYKAAFTECCQAADKAACLLPKLDELRDEGKASSAKQRLKCASLQKFGERAFKAWA
VARLSQRFPKAEFAEVSKLVTDLTKVHTECCHGDLLECADDRADLAKYICENQDSISSK
LKECCEKPLLEKSHCIAEVENDEMPADLPSLAADFVESKDVCKNYAEAKDVFLGMFLY
EYARRHPDYSVVLLLRLAKTYETTLEKCCAAADPHECYAKVFDEFKPLVEEPQNLIKQN
CELFEQLGEYKFQNALLVRYTKKVPQVSTPTLVEVSRNLGKVGSKCCKHPEAKRMPCA
EDYLSVVLNQLCVLHEKTPVSDRVTKCCTESLVNRRPCFSALEVDETY VPKEFNAETFT
FHADICTLSEKERQIKKQTALVELVKHKPKATKEQLKAVMDDFAAFVEKCCKADDKET
CFAEEGKKLVAASQAALGLAAALQVQLVQSGAEVKKPGESLKISCKGSGYSFTSYWIA
WVRQMPGKGLEYMGLIYPGDSDTKYSPSFQGQVTISVDKSVSTAYLQWSSLKPSDSAV
YFCARHDVGYCTDRTCAKWPEWLGVWGQGTLVTVSSGGGGSSGGGSGGGGSQSVLT
QPPSVSAAPGQKVTISCSGSSSNIGNNYVSWYQQLPGTAPKLLIYDHTNRPAGVPDRFSG
SKSGTSASLAISGFRSEDEADYYCASWDYTLSGWVFGGGTKLTVLG

SEQ ID NO:25
B2B3-10 (H3-mHSA-F5B6H2)

QVQLQESGGGLVKPGGSLRLSCAASGFTFSSYWMSWVRQAPGKGLEWVANINRDGSA
SYYVDSVKGRFTISRDDAKNSLYLQMNSLRAEDTAVYYCARDRGVGYFDLWGRGTLV
TVSSASTGGGGSGGGGSGGGGSQSALTQPASVSGSPGQSITISCTGTSSDVGGYNFVSWY
QQHPGKAPKLMIYDVSDRPSGVSDRFSGSKSGNTASLIISGLQADDEADYYCSSYGSSST
HVIFGGGTKVTVLGAASDAHKSEVAHRFKDLGEENFKALVLIAFAQYLQQSPFEDHVKL
VNEVTEFAKTCVADESAENCDKSLHTLFGDKLCTVATLRETYGEMADCCAKQEPERNE
CFLQHKDDNPNLPRLVRPEVDVMCTAFHDNEETFLKKYLYEIARRHPYFYAPELLFFAK
RYKAAFTECCQAADKAACLLPKLDELRDEGKASSAKQRLKCASLQKFGERAFKAWAYV
ARLSQRFPKAEFAEVSKLVTDLTKVHTECCHGDLLECADDRADLAKYICENQDSISSKL
KECCEKPLLEKSHCIAEVENDEMPADLPSLAADFVESKDVCKNYAEAKDVFLGMFLYE
YARRHPDYSVVLLLRLAKTYETTLEKCCAAADPHECYAKVFDEFKPLVEEPQNLIKQNC
ELFEQLGEYKFQNALLVRYTKKVPQVSTPTLVEVSRNLGKVGSKCCKHPEAKRMPCAE
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(580) MFLYEYARRHPDYSWVLLLRLAKTYETTLEKCCAAADPHECYAKV
631675 A5- mHSA- ML3. 9 (622)
WODEFKRIOUEEPQNL | KQNCEL FEQL GEYKFQNAL L VRYTKKVPQWEBUS2009/040259

A5- MHSA- B1D2 (622)

FDEFKPLVEEPQNLI KONCEL FEQL GEYKFQNAL L VRYTKKVPQV

A5- MHSA- F5B6H2 (622)

FDEFKPLVEEPQNL| KONCEL FEQL GEYKFQNAL L VRYTKKVPQV

B12- mHSA- B1D2 ( 626)
DY L SWDERHELCVBERPEKIL P KEDRFE I REQTEEY KNRRRAFYRY EKIWVAQW PKEFQAETFTF
HADIBTRS RKISRQESBOHRL YERLFK HK PKATKEQLKA VMDDFA AFVEKCCKADDKETC
FAEEGREFRRAASERONGL K AXNTE VEQ EEYEEONAIPOIRY RISVRAS GFTFRSYAMS W
VRQAPGKGLEWVSAISGRGDNTY YADSVKGRFTISRDNSKNTLYLQMNSLRAEDTAVY
YCAKMTSNAVGFDYWGQGTLVTVSSGGGGSGGGSGGGGSGQSVLTQPPSVSGAPGQR
VTISCTGRHSNIGLGYGVHWYQQLPGTAPKLLIYGNTNRPSGVPDRFSGFKSGTSASLAI
TGLQAEDEADYYCQSYDRRTPGWVFEGGGTKLTVLG

SEQ ID NO:26
H3 (anti-ErbB3) scFv

QVQLQESGGGLVKPGGSLRLSCAASGFTFSSYWMSWVRQAPGKGLEWVANINRDGSA
SYYVDSVKGRFTISRDDAKNSLYLQMNSLRAEDTAVYYCARDRGVGYFDLWGRGTLV
TVSSASTGGGGSGGGGSGGGGSQSALTQPASVSGSPGQSITISCTGTSSDVGGYNIVSWY
QQHPGKAPKLMIYDVSDRPSGVSDRFSGSKSGNTASLIISGLQADDEADYYCSSYGSSST
HVIFGGGTKVTVLG

SEQ ID NO:27
B1D2 (anti-ErbB2)

QVQLVQSGAEVKKPGESLKISCKGSGYSFTSYWIAWVRQMPGKGLEYMGLIYPGDSDT
KYSPSFQGQVTISVDKSVSTAYLQWSSLKPSDSAVYFCARHDVGYCTDRTCAKWPEWL
GVWGQGTLVTVSSGGGGSSGGGSGGGGSQSVLTQPPSVSAAPGQKVTISCSGSSSNIGN
NYVSWYQQLPGTAPKLLIYDHTNRPAGVPDRFSGSKSGTSASLAISGFRSEDEADYYCA
SWDYTLSGWVFGGGTKLTVLG

SEQ ID NO:28
AS (anti-ErbB3) scFv

QVQLVQSGGGLVKPGGSLRLSCAASGFSENTYDMNWVRQAPGKGLEWVSSISSSSSYIY
YADSVKGRFTISRDNAKNSLYLQMNSLRAEDTAVYYCARDGVA T TPFDY WGQGTLVT
VSSGGGGSGGGGSGGGGSQSVLTQPPSVSGAPGQRVTISCTGSSSNIGAGYDVHWYQQL
PGTAPKLLIYGNSNRPSGVPDRFSGSKSGTSASLAITGLQAEDEADYYCQSYDSSLSALF
GGGTKLTVLG

SEQ ID NO:29
ML3.9 (anti-ErbB2) scFv

QVQLVQSGAEVKKPGESLKISCKGSGYSFTSYWIAWVRQMPGKGLEYMGLIYPGDSDT
KYSPSFQGQVTISVDKSVSTAYLQWSSLKPSDSAVYFCARHDVGYCSSSNCAKWPEYFQ
HWGQGTLVTVSSGGGGSSGGGSGGGGSQSVLTQPPSVSAAPGQKVTISCSGSSSNIGNN
YVSWYQQLPGTAPKLLIYDHTNRPAGVPDRFSGSKSGTSASLAISGFRSEDEADYYCAS
WDYTLSGWVFGGGTKLTVLG
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FA- mHSA- B1D2 (626)
FDEFKPLVEEPQNLI KONCELFEQLGEYKFQNALLVRYTKKVPQV 50
WO-2000HI8A2F5B6H2 ( 626) PCT/US2009/040259

FDEFKPLVEEPQNL| KQNCEL FEQL GEYKFQNAL L VRYTKKVPQV

H3- mHSA- B1D2 ( 625)

FDEFKPLVEEPQNLI KONCELFEQLGEYKFQNAL L VRYTKKVPQV

H3- mHSA- F5B6H2 ( 625)

FDEFKPLVEEPQNL| KQNCEL FEQL GEYKFQNAL L VRYTKKVPQV
SEQ B/B028) 55 A5- nHSA- ML3. 9 (667)
B12 (“nERPTEDASYSERNL GKVGSKCCKHPEAKRMPCAEDYL SVWLNQLCVL

A5- mHSA- B1D2 (667)
QVQISIHILYEV SRNGRISYRBK CAKIICEAKBMRGANEDVMIUYA MK EY EW VS GISWNSGSI
GYADSVKGRFTISRDNAKNSLYLQMNSLRPEDTAVYYCARDLGAKQWLEGFDYWGQG
TLVTVSSASTGGGGSGGGGSGGGGSSYELTQDPAVSVALGQTVRITCQGDSLRSYYAS
WYQQKPGQAPVLVIYGKNNRPSGIPDRFSGSTSGNSASLTITGAQAEDEADYYCNSRDS
SGNHWVFGGGTKVTVLG

SEQ ID NO:31
F4 (anti-ErbB3) scFy

QVQLQESGGGLVKPGGSLRLSCAASGFTFSSYAMSWVRQAPGKGLEWVSTISGSGGST
YYADSVKGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCAKGYSSSWSEVASGYWGQG
TLVTVSSASTGGGGSGGGGSGGGGSAIVMTQSPSSLSASVGDRVTITCRASQGIRNDLG
WYQQKAGKAPKLLIYAASSLQSGVPSRFSGSGSGTDFTLTISSLQPDDFATYFCQQAHSF
PPTFGGGTKVEIKRG

SEQ ID NO:32
FSB6I12 (anti-ErbB2) scFv

QVQLVESGGGLVQPGGSLRLSCAASGFTFRSYAMSWVRQAPGKGLEWVSAISGRGDNT
YYADSVKGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCAKMTSNAVGFDYWGQGTLV
TVSSGGGGSGGGSGGGGSGQSVLTQPPSVSGAPGQRVTISCTGRHSNIGLGYGVHWYQ
QLPGTAPKLLIYGNTNRPSGVPDRFSGFKSGTSASLAITGLQAEDEADYYCQSYDRRTPG
WVFGGGTKLTVLG

SEQ ID NO:33
c-myc
EQKLISEEDL

SEQ ID NO:34
hemagglutinin
YPYDVPDYA

SEQ ID NO:35
Histidine tag (HIS4)
HHHHHH

SEQ ID NO:36
Caspase 3
Homo sapiens
CAC88866

MENTENSVDSKSIKNLEPKITHGSESMDSGMSWDTGYKMDYPEMGLCIIINNKNFHKST
GMTSRSGTDVDAANLRETFRNLKYEVRNKNDLTREEIVELMRDVSKEDHSKRSSFVCV
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A5- THSA- F5B6142 (667)
STPTLVEVSRNL GKVGSKCCKHPEAKRVPCAEDYL SVWLNQLCVL
WB1D9/12432¢ B1D2 B12- nHSA- F5B6H2 F4- nHSA- BID2  PCT/US2009/040259

F4- nHSA- F5B6H2 (671) (671) (671) (671)

STPTLVEVSRNL GKVGSKCCKHPEAKRVPCAEDYL SVWLNQLCVL

STPTL VEVSRNL GKVGSKCCKHPEAKRVPCAEDYL SVWLNQLCVL

STPTL VEVSRNL GKVGSKCCKHPEAKRVPCAEDYL SVWLNQLCVL

STPTL VEVSRNL GKVGSKCCKHPEAKRVPCAEDYL SWLNQLCVL 5
LLSHEBEGHBATRODY DI&A0) NI FRGDRCRSLTGKPKLFIIQACRGTELDCGIETDSGVD
DDM ATREIPEYSENL GKYSTK CCRNRMAKRM AR O YVC NRIBMLY ADKIEFMHILT
RVNRIB/ ATHSAESFS BOWA FIRKY QIPCIVSMLTKELYFYH

STPTL VEVSRNL GKVGSKCCKHPEAKRVPCAEDYL SVWLNQLCVL

SEQ IDN@®7 A5- mHSA- ML3. 9
Caspase 8

Homo sapiens
AAD24962

MDFSRNLYDIGEQLDSEDLASLKFLSLDYIPQRKQEPIKDALMLFQRLQEKRMLEESNLS
FLKELLFRINRLDLLITYLNTRKEEMERELQTPGRAQISAYRVMLYQISEEVSRSELRSFK

FLLQEEISKCKLDDDMNLLDIFIEMEKRVILGEGKLDILKRVCAQINKSLLKIINDYEEFSK
ERSSSLEGSPDEFSNGEELCGVMTISDSPREQDSESQTLDKVYQMKSKPRGYCLIINNHN

FAKAREKVPKLHSIRDRNGTHLDAGALTTTFEELHFEIKPHDDCTVEQIYDILKIYQLMD

HSNMDCFICCILSHGDKGHYGTDGQEPPIYELTSQFTGLKCPSLAGKPKVFFIQACQGDN
YQKGIPVETDSEEQPYLEMDLSSPQTRYIPDEADFLLGMATVNNCVSYRNPAEGTWYIQ

SLCQSLRERCPRGDDILTILTEVNYEVSNKDDKKNMGKQMPQPTFTLRKKLVFPSD

SEQ ID NO:38
Granzyme B
Homo sapiens
AAAT5490

MQPILLLLAFLLLPRADAGEIIGGHEAKPHSRPYMAYLMIWDQKSLKRCGGFLIQDDFVL
TAAHCWGSSINVTLGAHNIKEQEPTQQFIPVKRAIPHPAYNPKNFSNDIMLLQLERKAKR
TRAVQPLRLPSNKAQVKPGQTCSVAGWGQTAPLGKHSHTLQEVKMTVQEDRKCESDL
RHYYDSTIELCVGDPEIKKTSFKGDSGGPLVCNKVAQGIVSY GRNNGMPPRACTK VSSF
VHWIKKTMKRY

SEQ ID NO:39
Cytochrome ¢

Homo sapiens
NP_061820

MGDVEKGKKIFIMKCSQCHTVEKGGKHKTGPNLHGLFGRKTGQAPGYSYTAANKNKGI
IWGEDTLMEYLENPKKYIPGTKMIFVGIKKKEERADLIAYLKKATNE

SEQ ID NO:40

Tumor Necrosis Factor Alpha (TNFa)
Homo sapiens

CAA26669

MSTESMIRDVELAEEALPKKTGGPQGSRRCLFI.SLFSFLIVAGATTLFCLLHFGVIGPQRE
EFPRDLSLISPLAQAVRSSSRTPSDKPVAHVVANPQAEGQLQWLNRRANALLANGVELR
DNQLVVPSEGLYLIYSQVLFKGQGCPSTHVLLTHTISRIAVSYQTKVNLLSAIKSPCQRET
PEGAEAKPWYEPIYLGGVFQLEKGDRLSAEINRPDYLDFAESGQVYFGIIAL
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(712) HEKTPVSDRVTKCCTESLVNRRPCFSALEVDETYVPKEFQAETFT 10
A5- THSA- B1D2 (712)
WOBEKIPUSBRVTKCCTESL VNRRPCFSAL EVDETYVPKEFQAETFTPCT/US2009/040259

A5- THSA- F5B6H2 (712)

HEKTPVSDRVTKCCTESL VNRRPCFaAL EVDETYVPKEFQAETFT

B12- mHSA- B1D2 (716)

HEKTPVSDRVTKCCTESL VNRRPCFSAL EVDETYVPKEFQAETFT

B12- mHSA- F5B6H2 ( 716)

SEQ IHBKIRYSDRVTKCOCTESL VNRRPCFSAL EVDETYVPKEFQAETFT

Fas F4- mHSA- B102 (716)

Homo Wig$HRVSDRVTKCCTESL VNRRPCFSAL EVDETYVPKEFQAETFT 15
CAI1384+ MHSA- F5B682 ( 716)

HEKTPVSDRVTKCCTESL VNRRPCFSAL EVDETYVPKEFQAETFT
MLGIWTLLPLVLTSVARLSSKSVNAQVTDINSKGLELRKTVTTVETQNLEGLHHDGQFC
HKPCPPGERKARDCTYNGDEPDCVPCQEGKEY TDKAHFSSKCRRCRLCDEGHGILEVEI
NCTRTQNTKCRCKPNFFCNSTVCEHCDPCTKCEHGITKECTL TSNTKCKEEVKRKEVQK
TCRKHRKENQGSHESPTLNPETVAINLSDVDLSKYITTIAGVMTLSQVKGFVRKNGVNE
AKIDEIKNDNVQDTAEQK VQLLRNWHQLHGKKEAYDTLIKDLKK ANLCTLAEKIQTIIL
KDITSDSENSNFRNEIQSLV

SEQ ID NO:42

Bad (Bcl2 antagonist of cell death)
Homo sapiens

CAG46757

MFQIPEFEPSEQEDSSSAERGLGPSPAGDGPSGSGKHHRQAPGLLWDASHQQEQPTSSSH
HGGAGAVEIRSRHSSYPAGTEDDEGMGEEPSPFRGRSRSAPPNLWAAQRYGRELRRMS
DEFVDSFKKGLPRPKSAGTATQMRQSSSWTRVFQSWWDRNLGRGSSAPSQ

SEQ ID NO:43

Apoptosis Inducing Protein (AIP)
Homo sapiens

AAK67626

MVDHLANTEINSQRIAAVESCFGASGQPLALPGRVLLGEGVLTKECRKKAKPRIFFLFND
ILVYGSIVLNKRKYRSQHIIPLEEVTLELLPETLQAKNRWMIKTAKKSFVVSAASATERQ
EWISHIEECVRRQLKATGRPPSTEHAAPWIPDKATDICMRCTQTRFSALTRRHHCRKCGF
VVCAECSRQRFLLPRLSPKPVRVCSLCYRELAAQQRQEEAEEQGAGSPRQPAHLARPIC
GASSGDDDDSDEDKEGSRDGDWPSSVEFYASGVAWSAFHS

SEQ ID NO:44
Pierisin-1
Pieris rapae

QOUSQ4

MADRQPYMTNGIQAAVVEWIRALDLEIISLLLSRAWPMALLATSELRWRPTVLTDTDN
VVRLDRRQRLVRWDRRPPNEIFLDGFVPIVTRENPDWEETDLYGFAKNNHPSIFVSTTKT
QRNKKKYVWTPRNANRGIVYQYEIYAPGGVDVNDSFSDASPWPNQMEVAFPGGIQNIY
IRSARELHNGRIQRIWINPNFLDPGDLEPIVSSSRTPQVIWRMNHPDGGHRDQRSERSASS
YDDLMYGGTGNVQEDTFGDEPNNPKPIAA GEFMIESIKDKNSFLDLSKNVNGGVIHSNL
YSGGDNQIWVFSYDDNKKAYRIQSYQNSYLYLSWDSNASSKEMILRGYTNSGSNNQY
WQIEQTGKNYRLRNLLNLDMIITAQDKPSAFGGKEVIVNTEISNSNTKISQEWKMIPFDF
RPIIDGDYNIFNVDLSNQVVDFSNQPDLLVHGHIFCDNENQTWHFTYNSTYHAYKIWSG
RKSNLLLTWDSNAASKEMVVRAYTESRSKNQYWRIEQTGSKSYKVRNLENSSMILGLT
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H3- mHSA- B1D2 (715)
HEKTPVSDRVTKCCTESLVNRRPCFSALEVDETYVPKEFQAETFT
WOIB0aHISA2F5B6H2 ( 715) PCT/US2009/040259

HEKTPVSDRVTKCCTESLVNRRPCFSALEVDETYVPKEFQAETFT

766810 20 A5-m 19A-M.3.9 (757)

FHADI CTLSEKERQ KKQTAL VEL VKHKPKATKEQL KAVVDDFAA

A5- mHSA- B1D2 (757)

FHADI CTLSEKERQ KKQTALVEL VKHKPKATKEQLKAVNVDDFAA
RVSTRBGGHSAMABBEBIZD GHSDLHSDWDIKPIFYQDIPDGD YNIFNDNFPNIAIDFTNQE
GSLIHRHARF CINISNKERUE RRKIQITAK WEIAKHK BKAREQLWASAVDRRAS SKEMVLRAYTE
SGSSIBQE- WS BIDZ SYREINLQDY YKLIALTNKNTPYGGKELIVSDNKESGNTWYL
KKLGENADIPERIKSRAERRL KKFRALVISS VKIHKPRATHEQHSSVIIDEAA DSSKK AYNIYS
SDINNLGWIYQNKNFFVKLGNIDGPDHGDLRYFWTIEYSMQTGCYLIRSLHDPANAVGY
TDSESVITDTSTYSDNQLFHFILM

SEQ ID NO:45

TRAIL (TNF-related apoptosis-inducing ligand)
Homo sapiens '
P50591

MAMMEVQGGPSLGQTCVLIVIFTVLLQSLCVAVTYVYFTNELKQMQDKYSKSGIACFL

KEDDSYWDPNDEESMNSPCWQVKWQLRQLVRKMILRTSEETISTVQEKQQNISPLVRE

RGPQRVAAHITGTRGRSNTLSSPNSKNEKALGRKINSWESSRSGHSFLSNLHLRNGELVI

HEKGFYYIYSQTYFRFQEEIKENTKNDKQMVQYIYKYTSYPDPILLMKSARNSCWSKDA
EYGLYSIYQGGIFELKENDRIFVSVTNEHLIDMDHEASFFGAFLVG

SEQ ID NO:46
Bax

Homo sapiens
Q07812

MDGSGEQPRGGGPTSSEQIMKTGALLLQGFIQDRAGRMGGEAPELALDPVPQDASTKK

LSECLKRIGDELDSNMELQRMIAAVDTDSPREVFFRVAADMFSDGNFNWGRVVALFYF

ASKLVLKALCTKVPELIRTIMGWTLDFLRERLLGWIQDQGGWDGLLSYFGTPTWQTVTI
FVAGVLTASLTIWKKMG

SEQ ID NO:47

Green Fluorescent Protein (GFP)
Aequorea victoria

P42212

MSKGEELFTGVVPILVELDGDVNGHKFSVSGEGEGDATYGKLTLKFICTTGKLPVPWPT
LVTTFSYGVQCISRYPDHMKQHDFFKSAMPEGY VQERTIFFKDDGNYKTRAEVKFEGD
TLVNRIELKGIDFKEDGNILGHKLEYNYNSHNVYIMADKQKNGIKVNFKIRHNIEDGSVQ
LADHYQQNTPIGDGPVLLPDNHYLSTQSALSKDPNEKRDHMVLLEFVTAAGITHGMDE
LYK
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B12- nHSA- F5B6H2 (761)
FHADI CTLSEKERQ KKQTALVELVKHKPKATKEQLKAVNVDDFAA 25
WO-2000H8A2P1D2 (761) PCT/US2009/040259
FHADI CTLSEKERQ KKQTALVEL VKHKPKATKEQLKAVVDDFAA
F4- mHSA- F5B6H2 ( 761)
FHADI CTLSEKERQ KKQTAL VEL VKHKPKATKEQL KAVVDDFAA
H3- mHSA- B1D2 ( 760)
FHADTCTLSEKERQ KKQTALVEL VKHKPKATKEQLKAVVDDFAA
SEQ IDISOMESA- F5SB6H2 (760)
Yellovr FIADEESEL SEKEERQPYRRIT AL VEL VKHKPKATKEQL KAVVDDFAA 30
Alivib3ib¥B80kri A5- THSA- ML3. 9 (802)
P21578

MFKGIVEGIGIEKIDIYTDLDKYAIRFPENMLNGIKKESSIMENGCFLTVITSVNSNIVWED
IFEKEARKLDTFREYKVGDRVNLGTFPKFGAASGGHILSARISCVASHEIIENEDYQQMW
IQIPENFTEFLIDKDYIAVDGISLTIDTIKNNQFFISLPLKIAQNTNMKWRKKGDKVNVELS
NKINANQCW

SEQ ID NO:49

Cyan Fluorescent Protein (CFP)
Montastraea cavernosa
AAL17905

MSVIKSVMKIKLRMDGIVNGHKFMITGEGEGKPFEGTHTIILKVKEGGPLPFAYDILTTAF
QYGNRVFTKYPKDIPDYFKQSFPEGYSWERSMTFEDQGVCTVTSDIKLEGDCFFYEIRFY
GVNFPSSGPVMQKKTLKWEPSTENMY VRDGVLLGDVSRTLLLEGDKHHRCNFRSTYG
AKKGVVLPEYHFVDHRIEILSHDKDYNTVEVYENAVARPSMLPVKAK

SEQ ID NO:50

Red Fluorescent Protein (RFP)
Discosoma sp. SSAL-2000
AAG16224

MSCSKNVIKEFMRFKVRMEGTVNGIIEFEIKGEGEGRPYEGHCSVKLMVTKGGPLPFAF
DILSPQFQYGSKVYVKHPADIPDYKKLSFPEGFKWERVMNFEDGGVVTVSQDSSLKDG
CFIYEVKFIGVNFPSDGPVMQRRTRGWEASSERLYPRDGVLKGDIHMALRLEGGGHYL
VEFKSIYMVKKPSVQLPGYYYVDSKLDMTSHNEDYTVVEQYEKTQGRHHPFIKPLQ

SEQ ID NO:51
Luciferase
Photinus pyralis
CAA59282

MEDAKNIKKGPAPFYPLEDGTAGEQLHKAMKRYALVPGTIAFTDAHIEVNITYAEYFEM
SVRLAEAMKRYGLNTNHRIVVCSENSLQFFMPVLGALFIGVAVAPANDIYNERELLNSM
NISQPTVVFVSKKGLQKILNVQKKLPIIQKHIMDSKTDYQGFQSMY TFVTSHLPPGFNEY
DFVPESFDRDKTIALIMNSSGSTGSPKGVALPHRTACVRFSHARDPIFGNQIIPDTAILSVV
PFHHGFGMFTTLGYLICGFRVVLMYRFEEELFLRSLQDYKIQSALLVPTLFSFFAKSTLID
KYDLSNLHEIASGGAPLSKEVGEAVAKRFHLPGIRQGYGLTETTSAILITPEGDDKPGAV
GKVVPFFEAKVVDLDTGKTLGVNQRGELCVRGPMIMSGYVNDPEATNALIDKDGWLH
SGDIAY WDEDEHFFIVDRLKSLIKYKGCQVAPAELESILLQHPNIFDAGVAGLPGDDAGE
LPAAVVVLEHGKTMTEKEIVDYVASQVTTAKKLRGGVVFVDEVPKGLTGKLDARKIRE
ILIKAKKGGKSKIL

102



10

15

20

25

30

35

40

45

FVEKCCKADDKET CFAEEGKKL VAASQAAL GLAAAL QVQL VQSGA
A5- mHSA- B102 (802)

WO YMERORIGADDKET CFAEEGKKL VAASQAAL GLAAAL QVQL VOSGAPCT/US2009/040259
A5- mHSA- F5B6H2 (802)
FVEKCCKADDKET CFAEEGNKL VAASQAAL GLAAAL QVQLVESGG
B12- mHSA- B1D2 (806)
FVEKCCKADDKETCFAEEGKKL VAASQAAL GLAAAL QVQLVQSGA 35
B12- mHSA- F5B61- 12 ( 806)

SEQ FVERGXADDKETCFAEEGKKL VAASQAAL GLAAAL QVQLVESGG

Lucifdrdke THSA- B1D2 ( 806)

Renilllr MEHORADDKET CFAEEGKKL VAASQAAL GLAAAL QVQLVQSGA

AAATHo4LSA- F5B6H2 (806)
FVEKCCKADDKETCFAEEGKKL VAASQAAL GLAAAL QVQLVESGG

MTSKBY DPEAR BRNA TGPQWWARCKQMNVLDSFINY YDSEKHAENA VIFLHGNAASS

YLWRHVVPHIEPVARCIIPDLIGMGK SGKSGNGSYRLLDHYKYLTA WFELLNLPKKIIFV

GHDWGACLAFHYSYEHQDKIKAIVHAESVVDVIESWDEWPDIEEDIALIKSEEGEKMVL

ENNFFVETMI.PSKIMRKLEPEEFAAYLEPFKEK GEVRRPTLS WPREIPLVKGGKPDVVQI

VRNYNAYLRASDDLPKMFIESDPGFFSNAIVEGAKKFPNTEFVK VK GLHFSQEDAPDEM

GKYIKSFVERVLKNEQ

SEQ ID NO:53
Human Serum Albumin (HSA) Linker with C34S substitution, Domain I
Amino Acid Sequence

DAHKSEVAHRFKDLGEENFKALVLIAFAQYLQQSPFEDHVKLVNEVTEFAKTCVADESAE
NCDKSLHTLFGDKLCTVATLRETYGEMADCCAKQEPERNECFLQHKDDNPNLPRLVRPEV
DVMCTAFHDNEETFLKKYLYEIARRHPYFYAPELLFFAKRYKAAFTECCQAADKAACLLP
KLDELRDEGKASSAKQR

SEQ ID NO:54
Human Serum Albumin (HSA) Linker, Domain II
Amino Acid Sequence

GKASSAKQRLKCASLQKFGERAFKAWAVARLSQRFPKAEFAEVSKLVTDLTKVHTECC
HGDLLECADDRADLAKYICENQDSISSKLKECCEKPLLEKSHCIAEVENDEMPADLPSLA
ADFVESKDVCKNYAEAKDVFLGMFLYEYARRHPDYSVVLLLRLAKTYETTLEKCCAA
ADPHECYAKVFDEFKPLVEEPQ

SEQ ID NO:55
Human Serum Albumin (HSA) Linker with N503Q substitution, Domain I11
Amino Acid Sequence

VEEPQNLIKQNCELFEQLGEYKFQNALLVRYTKKVPQVSTPTLVEVSRNLGKVGSKCCK
HPEAKRMPCAEDYLSVVLNQLCVLHEKTPVSDRVTKCCTESLVNRRPCFSALEVDETY
VPKEFQAETFITFHADICTLSEKERQIKKQTALVELVKHKPKATKEQLKAVMDDFAAFVE
KCCKADDKETCFAEEGKKLVAASQAALGL

SEQ ID NO:56
Human Serum Albumin (HSA) Linker, Domain I
Amino Acid Scquence

DAHKSEVAHRFKDLGEENFKALVLIAFAQYLQQCPFEDHVKLVNEVTEFAKTCVADES
AENCDKSLHTLFGDKLCTVATLRETYGEMADCCAKQEPERNECILQHKDDNPNLPRLV
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(805) FVEKCCKADDKETCFAEEGKKL VAASQAAL GLAAAL QVQLVQSGA
H3- mHSA- F5B6H2 ( 805)
WO MEMOBADDKET CFAEEGKKL VAASQAAL GL AAAL QVQL VESGEPEDUS2009/040259

856900 A5- mHSA- M.3. 9 (847)

EVKKPGESLKI SCKGSGYSFTSYW AWRQVPCKGLEYMGLI YPG

A5- MHSA- BID2 (847)

EVKKEGESLKI SCKGSGYSFTSYW AWRQVPGKGLEYMGLI YPG

A5- MHSA- FSB6H2 (847)
RPEVM@MBNEEN@G@ER@YMR@M@E@LMM&G&@CGQAADK
AACLLPKLDELRDEGKASSAKQR

SEQ ID NO:57
Human Scrum Albumin (HSA) Linker, Domain III
Amino Acid Sequence

VEEPQNLIKQNCELFEQLGEYKFQNALLVRYTKKVPQVSTPTLVEVSRNLGKVGSKCCK
HPEAKRMPCAEDYLSVVLNQLCVLHEKTPVSDRVTKCCTESLYVNRRPCFSALEVDETY
VPKEFNAETFTFHADICTLSEKERQIKKQTALVELVKHKPKATKEQLKAVMDDFAAFVE
KCCKADDKETCFAEEGKKLVAASQAALGL

SEQ ID NO:58
Human Alpha-Fetoprotein
Amino Acid Sequence

MK WVESIFLIFLLNFTESRTLHRNEY GIASILDSYQCTAEISLADLATIFFAQFVQEATYKE
VSKMVKDALTAIEKPTGDEQSSGCLENQLPAFLEELCHEKEILEK YGHSDCCSQSEEGRH
NCFLAHKKPTPASIPLFQVPEPVTSCEAYEEDRE 'FMNKFIYEIARRHPFLYAPTILLWAA
RYDKIIPSCCKAENAVECFQTKAATVTKELRESSLLNQHACA VMKNFGTRTFQAITVTK
LSQKFTKVNFTEIQKLVLDVAHVHEHCCRGDVLDCLQDGEKIMS YICSQQDTLSNKITE
CCKLTTLERGQCIIHAENDEKPEGLSPNLNRFLGDRDFNQFSSGEKNIFLASFVHEYSRRH
PQLAVSVILRVAKGYQELLEKCFQTENPLECQDKGEEELQK YIQESQALAKRSCGLFQK
LGEYYLQNAFLVAYTKKAPQLTSSELMAITRKMAATAATCCQLSEDKLLACGEGAADII
IGHLCIRHEM TPYNPGVGQCCTSSYANRRPCFSSLVVDETY VPPAFSDDKFIFHKDLCQA
QGVALQTMKQEFLINLVKQKPQITEEQLEA VIADFSGLLEK CCQGQEQEVCFAEEGQKLI
SKTRAALGV
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B12- nHSA- B1D2 (851)
EVKKPGESLKI SCKGSGYSFTSYW AWRQVPGKGLEYMGLI YPG

wB19m4820 FS5B6H2 (851)

B2B3-9HBABISA-B1D2)

1 2VQLQESGGG LVKPGGSLRL SCAASGETES &Y SWVROA PGKGLEWVA?

51 ING VY VODSVYKGREFTI SRDDAKNSLY LQMN?P?AED TAVYYCARDK

101 GVGYEFDLWGR GTLVTVSSAS TGGGGSGGGE SgggngSAL TQPASVSGSP

{  Ant-ErbB3 scFv-(H3) i

151 GQSI?;?Qio TS5 " VSWYQQHPGK APKLMIY!

201 SGSKSGNTAS LIISCLQADD EADYYCS LFGG GTKVTVEEAA

251 DAHKSFVAH RFKDLGEENF KALVLTAFAQ YLOQSPFEDH VKLVNEVTEF

301 AKTCVADESA ENCDKSLHTL FGDKLCTVAT LRETYGEMAD CCAKQEPERN

351 ECFLQKKDDN PNLPRLVRPE VDVMCTAFHD NEETFLKKYL YEIARKHPYE

101 YAPELLFFAK RYKAAETZCC QAADKRACLL PKIDELRDEG KASSAKORLK

451 CASLOKTGER AFKAWAVARL SQRFPKABFA EVSKIVIDLT KVHTECCHGD

501 %%@CADDRAD LAKYICENQD SISSKIKECC BEKPLILEKSHC IAEVENDEMP
7] Modified Human Serum Albumin [T TTTTIII

551 ADLPSLAADF VESKDVCKNY AEAKDVFLGM FLYEYARRHP DYSVVLLLRL

601 AKTYETTLEK CCAAADPHEC YAKVIFDEFKP LVEEPQNLIK ONCELFEQLG

651 EYKFQNALLV BXTKKVPQV%_T?TLVEVSRN LGKVGSK?CK qg?égBMPCA

701 EDYLSVVLNQ LCVLHEKTPV SDRVTKCCTE SLVNRRPCFS ALEVDETYVP

751 KEFQAETEFTE HADICTLSEK ERQIKKQTAL VELVKHKPKA TKEQLKAVMD

801 DFAAFVEKCC KADDKETCFA EEGKKLVAAS QAALE%AAAL QVQLY E

851 CGESLKI 5C [AWVROM PGKGLES

901

951

1001

1051

N
W

PCT/US2009/040259

GLVQPGGSL RL SCAASGFTERSYAVBWRQAPGKGL EVWSAI SGR
F4- nHSA- B1D2 (851)

EVKKPGESLKI SCKGSGYSFTSYW AWRQVPGKGLEYMGLTYPG
F4- nHSA- F5B6H2 (851)

GLVOPGGSL RL SCAASGFTFRSYAVBWROAPGKGL EVWSAI SGR
H3- nHSA- B1D2 ( 850) APPENDIX B

EVKKPGESLKI SCKGS
H3- MHSA- F5B61- 12

%@M@WM%%YWI YPG 50

GLVQPGGSLRLSCAASG-TERSYAMBWRQAPGKGL EW/SAI SGR

CDR loops are highlighted within H3 (blue with pink CDRs) and B1D2 (pink with cyan CDRs).
Connectors to modified HSA are shown in red.
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A5- MHSA- ML3-. 9 (892)
DSDTKYSPSFQGQVTI SVDKSVSTAYL OABSLKPSDSAVYFCARH

WO\200pHISA2B1D2 (892)

DSDTKYSPSFQGVTI SVDKSVSTAYLQASSLKFSDSAVYFCARH 55

A5- MHSA- F5B6H2 ( 892)

GCDONTYYADSVKGRFTI SRDNSKNTLYLQWNSLRAEDTAVYYCAKM

B12- nHSA- B1D2 (896)

DSDTKYSPSFQGVTI SVDESVSTAYLQASSLKPSDSAVYFCARH
SequeBdeZighinén fs IROBIZBY/RPBA variants

CDNTYYADSVKGRFT] SRDNSKNTL YLQWNSLRAEDTAVYYCAKM

45

A5~ IEASA%AQ Bl D2 1E%Q&%GE&%F&SE&MF%Q%DMNWVRQAPGKGL

AJ*ﬁﬁﬂﬁﬂﬂﬁ%ﬁ F5

A5-mHSA-F5B6H2
B12-mHSA-B1D2
Bl2-mHSA-F5B6H2
F4-mHSA-R1D2
r4-mHSA-F5B6H2
H3-mHSA-B1D2
H3-mHSA-F5B6H2

A5-mHSA-ML3.9
AB-mHSA-B1D2
Ab-mHSA-F5B6H2
Bl12-mHSA-B1D2
B1l2-mHSA-F5B6H2
F4-mHSA-B1D2
F4-mHSA-F5B6H2
H3-mHSA-B1D2
H3-mHSA-F5B6H2

QVQLVQSGGGLVKPGGSLRLSCAASGFSFNTYDMNWVRQAPGKGL
OVOLVOSGGGLVKPGGSLRLSCAASGFSENTYDMNWVRQAPGKGL
QVQLVQOSGGGLVQPGRSLRLSCAASGFTFDDYAMHWVRQAPGKGL
QVOLVQSGGGLVQPGRSTLRLSCAASGFTFDDYAMHWVRQAPGKGL,
QVQLOESGGGLVKPGGSLRLSCAASGFTFSSYAMSWVRQAPGKGL
QVQLOESGGGLVKPGGSLRLSCAASGFTFSSYAMSWVRQAPGKGL
QVOLOESGGGLVKPGGSLRLSCAASGFTFSSYWMSWVRQAPGKGL
QVQLOESGGGLVKPGGSLRLSCAASGFTFSSYWMSWVRQAPGKGL

46 90
EWVSSISSSSSYIYYADSVKGREFTISRDNAKNSLYLOMNSLRAED
EWVSSISSSSSYIYYADSVKGRFTISRDNAKNSLYLOMNSLRAED
EWVSSISSSSSYIYYADSVKGREFTISRDNAKNSLYLOMNSLRAED
EWVSGISWNSGSIGYADSVKGRFTISRDNAKNSLYLOMNSLRPED
EWVSGISWNSGSIGYADSVKGRFTISRDNAKNSLYLOMNSLRPED
EWVSTISGSGGSTYYADSVKGRFTISRDNSKNTLYLOMNSLRAED
EWVSTISGSGGSTYYADSVKGRETISRDNSKNTLYLOMNSLRAED
EWVANTNRDGSASYYVDSVKGRFTISRDDAKNSTLYLOMNSLRAED
EWVANINRDGSASYYVDSVKGREFTISRDDAKNSLYLQMNSLRAED

91 135

PCT/US2009/040259

A5-mHSA-ML3.9 (91) TAVYYCARDG---VATTPFDYWGQGTLVTVS~--SGGGGSGGGGS
A5-mHSA-B1D2 (91) TAVYYCARDG---VATTPFDYWGQGTLVTVS-—-SGGGGSGGGGS
A5-mHSA-F5B6H2 (91) TAVYYCARDG---VATTPFDYWGQGTLVTVS--~SGGGGSGGGGS
B12-mHSA-B1D2 (91) TAVYYCARDLGAKQWLEGFDYWGQGTLVTVSSASTGGGGSGGGGS
B12-mHSA-F5B6H2 (91) TAVYYCARDLGAKQWLEGFDYWGQGTILVTVSSASTGGGGSGGGGS
F4-mHSA-B1D2 (91) TAVYYCAKGYSSSWSEVASGYWGQGTLVTVSSASTGGGGSGGGGS
F4A-mHSA-F5B6HZ (91) TAVYYCAKGYSSSWSEVASGYWGQGTILVTVSSASTGGGGSGGGGS
H3-mHSA-B1D2 (91) TAVYYCARDR----GVGYFDLWGRGTLVTVSSASTGGGGSGGGGS
H3-mHSA-F5B6H2 (91) TAVYYCARDR----~GVGYFDLWGRGTLVTVSSASTGGGGSGGGGS
136 180

A5-mHSA-ML3.9
A5-mHSA-B1D2

(130) GGGGSQSVLTQPPS-VSGAPGORVTISCTGSSSNIGAGYDVHWYQ
(130) GGGGSQSVT.TQPPS-VSGAPGQRVTISCTGSSSNIGAGYDVEWYQ
AS5-mHSA-F5B6H2 (130) GGGGSQSVLTQPPS-VSGAPGQRVTISCTGSSSNIGAGYDVHWYQ
Bl2-mHSA-B1D2 (136) GGGGSSYELTQDPA-VSVALGQTVRITCQGDSLRS~--YYASWYQ
Bl12-mHSA-F5B6H2 (136) GGGGSSYELTQDPA-VSVALGQTVRITCQGDSLRS—--YYASWYQ
F4-mHSA-B1D2 (136) GGGGSAIVMTQSPSSLSASVGDRVTITCRASQGIR---NDLGWYQ
F4-mHSA-F5B6H2 (
H3-mHSA-B1D2 (

(

) GGGGSAIVMTQOSPSSLSASVGDRVTITCRASQGIR---NDTL.GWYQ
132) GGGGSQSALTQPAS-VSGSPGOSITISCTGTSSDVGGYNEVSWYQ
)

H3-mHSA-F5B6H2 132) GGGGSQSALTQPAS-VSGSPGOSITISCTGTSSDVGGYNFVSWYQ
181 225

A5-mHSA-ML3.9 174) QLPGTAPKLLIYGNSNRPSGVPDRFSGSKSGTSASLAITGLOAED
A5-mHSA-B1D2 174) QLPGTAPKLLIYGNSNRPSGVPDRFSGSKSGTSASLAITGLOAED
A5-mHSA-F5BOH2 174) QLPGTAPKLLIYGNSNRPSGVPDREFSGSKSGTSASLAITGLOAED
Bl12-mHSA-B1D2 177) OKPGOAPVLVIYGKNNRPSGIPDRFSGSTSGNSAST. TTTGAQAED

F4-mHSA-B1D2 OKAGKAPKLLLYAASSLOSGVPSRESGSGSGTDFTLTISSLQPDD
F4-mHSA-F5B6H2 QKAGKAPKLLIYAASSLOSGVPSRESGSGSGTDFTLTISSLOPDD
H3-mHSA--B1D2 QHPGKAPKLMIYDVSDRPSGVSDREFSGSKSGNTASLIISGLQADD

( )
( )
( )
{ )
B12-mHSA-F5B6H2 (177) QKPGOAPVLVIYGKNNRPSGIPDRFSGSTSGNSASLTITGAQAED
( )
( )
( )
H3-mHSA-F5B6H2 ( ) QHPGKAPKLMIYDVSDRPSGVSDRFSGSKSGNTASLIISGLOADD
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(896) (896) (895) (895)
DSDTKYSPSFQGVTI SVDKSVSTAYL QABSLKPSDSAVYFCARH

WERNIY2AREVKGRFTI SRDNSKNTLYLQWNSLRAEDTAVYYCAKMPCT/US2009/040259

DSDTKYSPSFQGQVTI SVDKSVSTAYLQABSL KPSDSAVYFCARH
GDNTYYADSVKGRFTI SRDNSKNTL YLQVNSLRAEDTAVYYCAKM 5
946990 A5- MHSA- M.3. 9 (937)
DVGYCSSSNCAKWPEYFQHWEQGT L VTVSSGREGESSGEGSGREGES
A5- THSA- B1D2 (937)

DVGYCT DRT CAKWPERAGVWGQGT L VTVSSGCEEESSCEESGEEES
%(S;Anqqu9 FSB@P ) 1}3?13 e Ds]sswngGTKLWLG AASDAHKSEVAHREKD
\ DS AEEG L )

AbS—
A5-

B12-mHSA-F5B6H2
F4-mHSA-B1D2
F4-mHSA-FHB6H2
H3-mHSA-B1D2
H3-mHSA~-F5B6H2

A5-mHSA-ML3.9
A5-mHSA-B1D2
AS5-mHSA-F5B6H2
B12-mHSA-B1D2
B12-mHSA-F5B6H2
F4-mHSA-B1D2
F4-mHSA-FLB6H2
H3-mHSA~B1D2
H3-mHSA-F5B6H2

A5-mHSA-ML3.9
A5-mHSA-B1D2
AS-mHSA-F5B6H2
B12-mHSA~-B1D2
B12-mHSA-F5B6H2
F4-mHSA-B1D2
F4-mHSA-F5B6H2
H3-mHSA-B1D2
H3-mHSA-F5B6H2

A5-mHSA~ML3.9
AS5-mHSA-B1D2
A5-mHSA-F5B6H2
B12-mHSA-B1D2
Bl12-mHSA-F5B6H2
F4-mHSA-B1D2
F4-mHSA<~F5B6H2
H3-mHSA-=B1D2
H3-mHSA-F5B6H2

A5-mHSA~-ML3.9
A5-mHSA-B1D2
A5-mHSA-F5B6H2
Bl12-mHSA-B1D2
Bl2-mHSA-F5B6H2
F4-mHSA-B1D2
F4-mHSA-FLB6H2
H3-mHSA-B1D2
H3-mHSA-F5B6H2

A5-mHSA-ML3.9

270

EADYYCNSRDSSGNHWVEGGGTKVTVLG-AASDAHKSEVAHRFKD
FATYFCQQAHSF~-PPTFGGGTKVEIKRGAASDAHKSEVAHREFKD
FATYFCQQAHSF-—-PPTFGGGTKVEIKRGAASDAHKSEVAHRFKD
EADYYCSSYGSSSTHVIFGGGTKVTVLG-AASDAHKSEVAHRFKD
EADYYCSSYGSSSTHVIFGGGTKVTVLG-AASDAHKSEVAHRFKD

271 315
LGEENFKALVLIAFAQYLQOSPFEDHVKLVNEVTEFAKTCVADES
LGEENFKALVLIAFAQYLQQSPFEDHVKLVNEVTEFAKTCVADES
LGEENFKALVLIAFAQYLOQSPFEDHVKLVNEVTEFAKTCVADES
LGEENFKALVLIAFAQYT.QQSPFEDHVKLVNEVTEFAKTCVADES
LGEENFKALVLIAFAQYLQQSPFEDHVKLVNEVTEFAKTCVADES
LGEENFKALVLIAFAQYLQQSPFEDHVKLVNEVTEFAKTCVADES
LGEENFKALVLIAFAQYLQQSPFEDHVKLVNEVTEFAKTCVADES
LGEENFKALVLIAFAQYLQQSPFEDHVKLVNEVTEFAKTCVADES
LGEENFKALVLIAFAQYLOQOSPFEDHVKLVNEVTEFAKTCVADES

316 360
AENCDKSTHTLFGDKLCTVATLRETYGEMADCCAKQEPERNECFL
ALNCDKSLHTLIFGDKLCTVATLRETYGEMADCCAKQEPERNECFL
AENCDKSLHTLFGDKLCTVATLRETYGEMADCCAKQEPERNECFL
AENCDKSLHTLFGDKLCTVATLRETYGEMADCCAKQEPERNECFL
AENCDKSLHTLFGDKLCTVATLRETYGEMADCCAKQEPERNECFL
AENCDKSLHTLFGDKLCTVATLRETYGEMADCCAKQEPERNECFL
AENCDKSLHTLFGDKLCTVATLRETYGEMADCCAKQEPERNECFL
AENCDKSLHTLFGDKLCTVATLRE'T'YGEMADCCAKQEPERNECFL
AENCDKSLHTT,FGDKLCTVATLRETYGEMADCCAKQEPERNECFL

361 405
QHKDDNPNLPRLVRPEVDVMCTAFHDNEETFLKKYLYEIARRHPY
QHKDDNPNLPRLVRPEVDVMCTAFHDNEETFLKKYLYEIARRHPY
QHKDDNPNLPRLVRPEVDVMCTAFHDNEETFLKKYLYETARRHPY
QHKDDNPNLPRLVRPEVDVMCTAFHDNEETFLKKYLYEIARRIIPY
QHKDDNPNLPRLVRPEVDVMCI'AFHDNEETFLKKYLYETIARRHPY
QHKDDNPNLPRT.VRPEVDVMCTAFHDNEETFLKKYLYEIARRHPY
QHKDDNPNLPRLVRPEVDVMCTAFHDNEETFLKKYLYEIARRHPY
OHKDDNPNLPRLVRPEVDVMCTAFHDNEETFLKKYLYEIARRHPY
QHKDDNPNLPRLVRPEVDVMCTAFHDNEETFLKKYLYEIARRHPY

406 450
FYAPELLFFAKRYKAAFTECCQAADKAACLLPKLDELRDEGKASS
FYAPELLFFAKRYKAAFTECCQAADKAACLLPKLDELRDEGKASS
FYAPELLFFAKRYKAAFTECCOAADKAACLLPKLDELRDEGKASS
FYAPELLFFAKRYKAAFTECCOAADKAACLLPKLDELRDEGKASS
FYAPELLFFAKRYKAAFTECCOAADKAACLLPKLDELRDEGKASS
FYAPELLFFAKRYKAAFTECCOAADKAACLLPKLDELRDEGKASS
FYAPELLFFAKRYKAAFTECCOAADKAACLLPKLDELRDEGKASS
FYAPELLFFAKRYKAAFTECCQAADKAACLLPKLDFET.RDEGKASS
FYAPELLFFAKRYKAAFTECCQAADKAACLLPKLDELRDEGKASS

451 495
AKQRLKCASLQKFGERAFKAWAVARLSQRFPKAEFAEVSKLVTDL
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B12- nHSA- F5B6H2 (941)

TSNAVGFDYWEQGTL VTVSSGGGGSGEGSGEGEGESG  F4- mHSA- B1D2
W@ 96091 2UGYCT DRT CAKWPEW. GVWGQGT L VTVSSGEEGSSGEA8HEER

F4- nHSA- F5B6H2 (941) TS

NAVGFDYWEQGTLVTVSSGEEGESGEESEEEESG  H3- mHSA- B1D2  (1940)

DVGYCTDRTCAKWPEW. GVWAGQGT LVTVSSGEGEGESSGEEESEEEES 15
H3- mHSA- F5B6H2 (940) TSNAVG

- FDYWGQGT LVTVSSGEEGESGEESCEEESG

9911035

ASABISAHSA2 M_3443) (IBRYKCASLOKFGERAFKAWAVARLSQRF PKAE FAEVSKLVTDL

Bl12+-mHSA-FS5B6H2
F4-mHSA-B1D2
F4-mHSA-F5B6H2
H3-mHSA-B1D2
H3-mHSA-F5B6H2

A5-mHSA-ML3. 9
A5-mHSA-B1D2
AS-mHSA-F5B6H2
B12-mHSA-B1D2
B12-mHSA-F5B6H2
F4-mHSA-B1D2
F4-mHSA-F5B6H2
H3-mHSA-B1D2
H3-mHSA-F5B6H2

A5-mHSA~ML3.9
A5-mHSA-B1D2
A5-mHSA-F5B6H2
B12+-mHSA~B1D2
BlZ2-mHSA-F5B6H2
F4-mHSA-B1D2
F4-mHSA-F5B6H2
H3-mHSA-B1D2
H3-mHSA-F5B6H2

A5-mHSA-ML3.9
A5-mHSA-B1D2
A5-mHSA-F5B6H2
B12-mH3SA-B1D2
Bl2-mHSA-F5B6H2
F4-mHSA-B1D2
F4-mHSA-F5B6H2
H3-mHSA-B1D2
H3-mHSA-FLB6H2

A5-mHSA-ML3.9
A5-mHSA-B1D2
AS5-mHSA-F5B6H2
B12-mHSA-B1D2
B12-mHSA-F5B6H2
F4-mHSA-B1D2
F4-mHSA-FO5B6HZ
H3-mHSA~B1D2
H3~-mHSA-FLB6H2

A5-mHSA-ML3.9
A5-mHSA-B1D2
AS5~mHSA-F5B6H2

A5—m$\7 AW
B12 SA- Bl%égvs

446)
(446)
(446)
(446)

)
)

SO SN RN TSI A SKLV 0L
KORLKCASTQKFGERAFKAWAVARLSQR EFAEVSKLVTDL

AKQRLKCASLOKFGERAFKAWAVARLSQRFPKAEFAEVSKLVTDL
AKQRLKCASLOKFGERAFKAWAVARLSQRFPKAEFARVSKLVTDL
AKQRLKCASLOKFGERAFKAWAVARLSQRFPKAEFAEVSKLVTDL
AKQRLKCASLOKFGERAFKAWAVARLSQRFPKAEFAEVSKLVTDL
AKQRLKCASLOKFGERAFKAWAVARLSQRFPKAEFAEVSKLVTDL

496 540
TKVHTECCHGDLLECADDRADLAKYICENQDSISSKLKECCEKPL
TRKVHTECCHGDLLECADDRADLAKYICENODSISSKLKECCEKPL
TKVHTECCHGDLLECADDRADLAKY ICENQODSISSKLKECCEKPL
TKVHTECCHGDLLECADDRADLAKYICENOQDSISSKLKECCEKPL
TKVHTECCHGDLLECADDRADLAKYICENQDSISSKLKECCEKPL
TKVHTECCHGDLLECADDRADLAKYTICENQDSI SSKLKRCCRKPL
TKVHTECCHGDLLECADDRADLAKYICENQDSISSKLKECCEKPL
TKVHTECCHGDLLECADDRADLAKYICENQDSISSKLKECCEKPL
TKVHTECCHGDLLECADDRADLAKY ICENQDSTSSKLKECCEKPL

541 585
LEKSHCIAEVENDEMPADLPSLAADEFVESKDVCKNYAEAKDVFELG
LEKSHCIAEVENDEMPADLPSLAADFVESKDVCKNYAEAKDVELG
LEKSHCTAEVENDEMPADLPSLAADFVESKDVCKNYAEAKDVELG
LEKSIICTAEVENDEMPADLPSLAADFVESKDVCKNYAEAKDVELG
LEKSHCIAEVENDEMPADLPSLAADEFVESKDVCKNYAEAKDVELG
LEKSHCIAEVENDEMPADLPSLAADFVESKDVCKNYAEAKDVFLG
LEKSHCIAEVENDEMPADLPSLAADFVESKDVCKNYAEAKDVFELG
LEKSHCIAEVENDEMPADLPSLAADEVESKDVCKNYAEAKDVFLG
LEKSHCIAEVENDEMPADLPSLAADFVESKDVCKNYAEAKDVFLG

586 630
MFLYEYARRIIPDYSVVLLLRLAKTYETTLEKCCAAADPHECYAKV
MFLYEYARRHPDYSVVLLLRLAKTYETTLEKCCAAADPHECYAKV
MFLYEYARRHPDYSVVLLLRLAKTYETTLEKCCAAADPHECYAKV
MFLYEYARRHPDYSVVLLLRLAKTYETTLEKCCAAADPHECYAKV
MFLYEYARRHPDYSVVLLLRLAKTYETTLEKCCAAADPHECYAKV
MFLYEYARRHPDYSVVLLLRLAKTYETTLEKCCAAADPHECYAKV
MFEFLYEYARRHPDYSVVLLLRLAKTYETTLEKCCAAADPHECYAKV
MFLYEYARRHPDYSVVLLIRT.AKTYETTT.EKCCAAADPHECYAKV
MELYEYARRHPDYSVVLLLRLAKTYETTLEKCCAAADPHECYAKV

631 675
FDEFKPLVEEPONLIKONCELFEQLGEYKFONALLVRYTKKVPQV
FDEFKPLVEEPONLIKONCELFEQLGEYKFONALLVRYTKKVPQV
FDEFKPLVEEPQNLIKONCELFEQLGEYKFONALLVRYTKKVPQV
FDEFKPLVEEPONLIKONCELFEQLGEYKFONALLVRY'I'KKVPQV
FDEFKPLVEEPONLIKONCET.FEQLGEYKFONALLVRYTKKVPQV
FDEFKPLVEEPONLIKONCELFEQLGEYKFQONALLVRYTKKVPQV
FDEFKPLVEEPONLIKONCELFEQLGEYKFQONALLVRYTKKVPQV
FDEFKPLVEEPONLIKONCELFEQLGEYKFONALLVRYTKKVPQV
FDEFKPLVEEPONLIKONCELFEQLGEYKFONALLVRYTKKVPQV

676 720
STPTLVEVSRNLGKVGSKCCKHPEAKRMPCAEDYLSVVLNQLCVL
STPTLVEVSRNLGKVGSKCCKHPEAKRMPCAEDYLSVVLNQLCVL
STPTLVEVSRNLGKVGSKCCKHPEAKRMPCAEDYLSVVLNQLCVL
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A5- THSA- B1D2 (982)
QSVLTQPPSVSAAPGKVTI SCSGSSSNI GNNY- VSWYQQLPGTA 20

WOZ00pHISA2F5B6H2 (972)

QSVLTQPPSVSGAPGORVTI SCTGRHSNI GLGYGVHWQQLPGTA
B12- nHSA- B1D2 ( 986)

QSVL TQPPSVSAAPGOKVTI SCSGSSSNI GNNY- VSWYQQLPGTA
B12- mHSA- F5B6H2 ( 976)

QSVL TQFPSVSGAPGQRVTI SCTGRHSNI GL GYCVHWYQQLPGTA
BlZFmﬁSﬁﬂEV¥ZBlEEFl Q%N?FLVEVSRNLGKVGSKCCKHPEAKRMPCAEDYLSVVLNQLCVL

Bl2-m
F4
E’4m

H3IQEMAI¥EﬂP

F@gﬁNﬁEA§§M@ﬂ§E%ﬂ56ﬁ7¥
EVSRNLGKVGSKCCKHPEAKRMPC YL.SVVTNQLCVL

NOLCVL

&SR@%E@W@W%&

H3-mAb3+dSA- B1O2) (QI&SMEVSRNLGKVGSKCCKHPEAKRMPCAEDYLSVVLNQLCVL

A5-mHSA-ML3.9
A5-mHSA-B1D2
A5-mHSA-F5B6H2
B12-mHSA-B1D2
Bl12-mHSA-F5B6H2
F4-mHSA-B1D2
F4-mHSA-F5B6H2
H3-mHSA-B1D2
H3-mHSA-F5B6H2

A5-mlISA-ML3.9
A5-mHSA-B1D2
A5-mHSA-F5B6H2
B12-mHSA-B1D2
B12-mHSA-F5B6H2
FA-mHSA~-B1D2
F4-mHSA-F5B6H2
H3-mHSA-B1D2
I3-mlISA+~I'5B6H2

A5-mHSA-ML3.9
A5-mH3A-B1D2
A5-mHSA-F5B6H2
B12-mHSA-B1D2
B12-mHSA-F5B6H2
F4-mHSA-B1D2
F4-mHSA-F5B6H2
H3-mHSA-B1D2
H3-mHSA-F5B6H2

A5-mHSA-ML3.9
A5-mHSA-B1D2
A5-mHSA-F5B6H2
Bl12-mHSA-B1D2
B12-mHSA-F5B6H2
F4-mHSA-B1D2
F4-mHSA-F5B6H2
H3-mHSA-B1D2
H3-mHSA-F5B6H2

A5-mHSA-ML3.9
AL5-mHSA-B1D2
A5-mHSA-F5B6H2
B12-mHSA-B1D2
B12-mHSA-F5B6H2

121 765
HEKTPVSDRVTKCCTESLVNRRPCFSALEVDETYVPKEFQAETET
HEKTPVSDRVTKCCTESLVNRRPCHSALEVDETYVPKEFQAETET
HEKTPVSDRVTKCCTEST.VNRRPCFSALEVDETYVPKEFQAETFET
HEKTPVSDRVTKCCTESLVNRRPCFSALEVDETYVPKEFQAETET
HEKTPVSDRVTKCCTESLVNRRPCFSALEVDETYVPKEFQAETET
HEKTPVSDRVTKCCTESLVNRRPCFSALEVDETYVPKE FQAETET
HEKTPVSDRVTKCCTESLVNRRPCESALEVDETYVPKEFQAETET
HEKTPVSDRVTKCCTESLVNRRPCFSALEVDETYVPKEFQAETET
HEKTPVSDRVTKCCTESLVNRRPCFSALEVDETYVPKEFQAETET

766 810
FHADICTLSEKERQIKKQTALVELVKHKPKATKEQLKAVMDDFAA
FHADICTLSEKERQIKKQTALVELVKHKPKATKEQLKAVMDDFAA
FHADICTLSEKERQIKKQTALVELVKHKPKATKEQLKAVMDDFAA
FHADICTLSEKERQIKKQTALVELVKHKPKATKEQLKAVMDDFAA
FHADICTLSEKERQIKKQTALVELVKHKPKATKEQLKAVMDDFARA
FHADICTLSEKERQIKKQTALVELVKHKPKATKEQLKAVMDDFAA
FHADICTLSEKERQIKKQTALVELVKHKPKATKEQLKAVMDDFAA
FHADTCTLSEKERQIKKQTALVELVKHKPKATKEQLKAVMDDFAA
FHADICTLSEKERQIKKOTALVELVKHKPKATKEQLKAVMDDFAA

811 855
FVEKCCKADDKETCFAEEGKKLVAASQAALGLAAALQVQLVQSGA
FVEKCCKADDKETCFAEEGKKLVAASQAALGLAAALQOVQLVQSGA
FVEKCCKADDKETCFAEEGKKLVAASQAALGLAAALQVQLVESGG
FVEKCCKADDKETCEFAEEGKKLVAASQAALGLAAALQVQLVQSGA
FVEKCCKADDKETCFAEEGKKLVAASQAALGLAAALQVQLVESGG
FVEKCCKADDKETCFAEEGKKLVAASQAALGLAAALQVQLVQSGA
FVEKCCKADDKETCFAEEGKKLVAASQAALGLAAALQVQLVESGG
FVEKCCKADDKETCFAEEGKKLVAASQAALGLAAATLQVQLVQSGA
FVEKCCKADDKETCFAEEGKKLVAASQAALGLAAALQVQLVESGG

856 900
EVKKPGESLKISCKGSGYSETSYWIAWVROMPGKGLEYMGLIYPG
EVKKPGESLKISCKGSGYSFTSYWIAWVROMPGKGLEYMGLIYPG
GLVQPGGSLRLSCAASGEFTFRSYAMSWVRQAPGKGLEWVSAISGR
EVKKPGESLKISCKGSGYSFTSYWIAWVRQMPGKGLEYMGLIYPG
GLVQPGGSLRLSCAASGFTFRSYAMSWVRQAPGKGLEWVSAISGR
EVKKPGESLKISCKGSGYSETSYWIAWVROMPGKGLEYMGLIYPG
GLVOPGGSLRLSCAASGFTEFRSYAMSWVRQAPGKGLEWVSATISGR
EVKKPGESLKISCKGSGYSETSYWIAWVROMPGKGLEYMGLIYPG
GLVQPGGSLRLSCAASGEFTFRSYAMSWVRQAPGKGLEWVSAISGR

901 945
DSDTKYSPSFQGQOVTISVDKSVSTAYLOWSSLKPSDSAVYFCARH
DSDTKYSPSFQGQVTISVDKSVSTAYLOWSSLKPSDSAVYFCARH
GDNTYYADSVKGREFTISRDNSKNTLYLOMNSLRAEDTAVYYCAKM
DSDTKYSPSFQGQVTISVDKSVSTAYLOQWSSLKPSDSAVYFCARH
GDNTYYADSVKGRFTISRDNSKNTLYLOMNSLRAEDTAVYYCAKM
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QSVLTUPSVSAAPGQKVTI SCSGSSSNI GNNY- VSWYQQLPGTA
H3- mHSA- F5B6H2 ( 975)
WESMTEPREVSGAPGORVT] SCTGRHSNI GL GYGVHWYQQL PGT APCT/US2009/040259
10361080 A5- mHSA- ML3. 9 (1026)
PKLLI YDHTNRPAGVPDRFSGSKSGTSASLAI SGFRSEDEADYYC 30
A5- THSA- B1D2 ( 1026)
PKLLI YDHTNRPAGVPDRFSGSKSGTSASLAI SGERSEDEADYYC
A5- MHSA- F5B6H2 (1017)
F4 ﬂ@@ENWWNWRF@@FK&@W@A@WNW@@B%MYFCARH

F4 mﬁgg% Eg}r gé%g qRy@B DSVKGRFTISRDNSKNTLYLOMNSLRAEDTAVYYCAKM
oV YFCARH

R BT O SRR AR A SRS G
946 990

A5-mHSA-ML3.9 (937) DVGYCSSSNCAKWPEYFQHWGQGTLVTVSSGGGGSSGGGSGGGGS
A5-mHSA-B1D2 (937) DVGYCTDRTCAKWPEWLGVWGQGTLVTVSS5GGGGSSGGGSGGGGS
A5-mHSA-F5B6H2 (937) TSNAVG—-——~—+-———= FDYWGQGTLVTVSSGGGGSGGGSGGGGSG
B12-mHSA-B1D2 (941) DVGYCTDRTCAKWPEWLGVWGQGTLVTVSSGGGGSSGGGSGGGGS
B1lZ2-mHSA-F5B6H2 (941) TSNAVG~-————-——- FDYWGQGTLVTVSSGGGGSGGGSGGGGSG
F4-mHSA-B1D2 (941) DVGYCTDRTCAKWPEWLGVWGQGTLVTVSSGGGGSSGGGSGGGGS
F4-mHSA-F5B6H2 (941) TS——==r————- NAVGEDYWGQGTLVTVSSGGGGSGGGIGGGGSG
H3-mHSA-B1D2 (940) DVGYCTDRTCAKWPEWLGVWGQGTLVTVSSGGGGSSGGGSGGGGS
H3-mHSA-F5B6H2 (940) TSNAVG--——————-- -~ FDYWGQGTLVTVSSGGGGSGGGSGGGGSG
991 1035

A5-mHSA-ML3.9 982) QSVLTQPPSVSAAPGQOKVTISCSGSSSNIGNNY-VSWYQQLPGTA

A5-mHSA-B1D2
A5-mHSA-F5B6H2
Bl12-mHSA-B1D2 986) QSVLTQPPSVSAAPGQKVTISCSGSSSNIGNNY-VSWYQQLPGTA

( )

(982) QSVLTQPPSVSAAPGOKVTISCSGSSSNIGNNY-VSWYQQLPGTA

( )

(
B12-mHSA-F5B6H2 (976) QSVLTQPPSVSGAPGQRVTISCTGRHSNIGLGYCVHWYQQLPGTA

(

(

(

(

QSVLTQPPSVSGAPGQRVTISCTGRHSNIGLGYGVHWYQQLPGTA

F4-mH3A-B1D2 986) QSVLTQPPSVSAAPGQKVTISCSGSSSNIGNNY-VSWYQQLPGIA
F4-mHSA-F5B6H2 976) QSVLTQPPSVSGAPGQRVTISCTGRHSNIGLGYGVHWYQQLPGTA
H3-mHSA-B1D2 985) QSVLTQPPSVSAAPGOKVTISCSGSSSNIGNNY-VSWYQQLPGTA
H3-mHSA-F5B6H2 975) QSVLTQPPSVSGAPGQRVTISCTGRHSNIGLGYGVHWYQQLPGTA

1036 1080

1026) PKLLIYDHTNRPAGVPDRFSGSKSGTSASLAISGFRSEDEADYYC
1026) PKLLIYDHTNRPAGVPDRFSGSKSGTSASLAISGFRSEDEADYYC
A5-mHSA-F5B6H2 1017) PKLLIYGNTNRPSGVPDRFSGFKSGTSASLAITGLOAEDEADYYC
B12-mHSA-B1D2 1030) PKLLIYDHTNRPAGVPDRFSGSKSGTSASTAISGFRSEDEADYYC

Ab-mHSA-ML3.9  {
(
(
(
B12-mHSA-F5B6H2  (1021) PKLLIYGNTNRPSGVPDRFSGFKSGTSASLAITGLQAEDEADYYC
(
(
(
(

A5-mHSA-B1D2

)

F4-mHSA-B1D2 ) PKLLLIYDHTNRPAGVPDRFSGSKSGTSASLAISGFRSEDEADYYC
F4-mHSA-F5B6H? 1021) PKLLIYGNTNRPSGVPDRFSGFKSGTSASLATITGLQAEDEADYYC

H3“mIISA-B1D2 ) PKLLIYDHTNRPAGVPDRFSGSKSGTSASLAISGFRSEDEADYYC
H3-mHSA-F5B6H2 ) PKLLIYGNTNRPSGVPDRFSGFKSGTSASLAITGLOAEDEADYYC
1081 1104

A5-mHSA-ML3.9 (1071) ASWDYTLSGWVFGGGTKLTVLG--

A5-mHSA-B1D2 (1071) ASWDYTLSGWVEGGGTKLTVLG--
AS-mHSA-FLB6H2 (1062) QSYDRRIPGWVFGGGTKLTVLG--

B12-mHSA-B1D2 (1075) ASWDYTLSGWVEGGGTKLTVLG--
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(1021) PKLLI YCNTNRPSGVPDRFSGFKSGTSASLAI TGLQAEDEADYyYC

F4- mHSA- B1D2 (1030)

WO R0 20T NRPAGVPDRFSGSKSGT SASLAI SGFRSEDEADYY (PGB US2009/040259

F4- mHSA- F5B6H2 (1021)

PKLLI YGNTNRPSGVPDRFSGEKSGT SASLAI TALQAEDEAD=

H3- mHSA- B1D2 (1029)

PKLLI YDHTNRPAGVPDRFSGSKSGT SASLAI SG-RSEDEADYYC

H3- MHSA- F5B6H2 ( 1020)

PKLLI YGNTNRPSGVPDRFSG-KSEENBILRICT G- QAEDEADYy 17C

ASVIDYTL SGAWEGGGTKLT

Anti-IGF1R Antibodies

AMG 479 (fully humanized mAb)
IMCA12 (fully humanized mAb)
N'SC-742460

19D12 (fully humanized mAb)
CP751-871 (fully humanized mAb)
H7C10 (humanized mAb)
alphalR3 (mouse)

scFV/FC (mouse/human chimera)
EM/164 (mouse)

NVIK-0646, F50035

10811104 40 AS-HSA Mg ONCHGT Rhenrs

Amgen
ImClone
Dyax

Pfizer

Pierre Fabre Medicament, Merck

Small Molecules Targeting IGF1R
MVP-AEW541

BMS-536,924 (1H-benzoimidazol-2-yl)-
1 H-pyridin-2-one)

BMS-554,417

Cycloligan

TAE226

PQ401

Novartis
Bristol-Myers Squibb
Bristol-Myers Squibb

Anti-EGEFR Monoclonal Antibodies
INCB7839

Bevacizumab

Cetuximab

mAb 806

Matuzumab (EMD72000)
Nimotuzumab (TheraCIM)
Panitumumab

Avastin
Erbitux®

Vectibix®

Incyte
Genentech
MCLONE

Amgen

Anti-ErbB3 Theragteutics
NI3-1287 / AMGS8S8S8
WIM-121

U3 Pharma/Amgen

Anti-ErbB2 Therapeutics
I'rastuzumab

HKI-272

S U e

Herceptin

Neratinib
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Genentech
Wyeth




A5- nHSA- B1D2 (1071) ASWDYTLSGWEGGGTKLTVLG -
A5- nHSA- F5B6H2 (1062) QSYDRRTPGWEGGGTKLTVLG -

wWB1@9n24820 B1D2 (1075) ASVDYTLSGWFGGGTKLTVLG - PABUS2009/040259
WO 2009/ 126920PCT/ US2009/ 040259 APPENDI X C ANTI CANCER
AGENTS at canter ats Tot COinati OnWth.. 1tlmo&
3inti-1GF1IR Anti bodies A MG 479 (fully humani zed
mAb) Angen | MCAl 2 (fully humani zed mAb) I nCl one
NSC- 742460Dyax 19D12 (fully humani zed mAb)

Tanespimycin Kosan Biosciences

2C4, R1273

Small Molecules Targeting EGF

CI-1033 (PD 183805) tzifer, Inc.
EKB-569

Gefitinib [Ressa® AstraZeneca
[apatinib (GW572016) GlaxoSmithKline
[apatinib Ditosylate Tykerb® SmithKline Beecham
Erlotinib HCl  (OSI-774) Tarceva® OSI Pharms
PD158780

PKI-166 ' Novartis

Tyrphostin AG 1478 (4-(3-Chloroanillino)-
6,7-dimethoxyquinazoline)

Anti-cmet Antibody Theragies

AVEO (AV299) AVEO
AMG102 , Amgen
5D5 (OA-5DS) ‘ Genentech

S

Small Molecules Targeting cmet

PHAG665752
ARQ-650RP , ArQule
ARQ 197 ArQule

BCNU—> 1 ,3-bis t2-chloroethyl)-
nitrosourea

Bendamustine
Busulfan Myleran vilaxoSmithKline

Carboplatin Paraplatin Bristol-Myers Squibb
Carboquone '
Carmustine

CCNU— 1,-(2-chloroethyl)-3-cyclohexyl-
I-nitrosourea (methyl CCNU)

Chlorambucil [eukeran® Smithkline Beecham

Chlormethine

Cisplatin ~ (Cisplatinum, CDDP) Platinol Bristol-Myers

; . Cytoxan Bristol-Myers Squibb
lophosphamid ;

Cyclophosphamide Neosar T'eva Parenteral

Dacarbazine (DTIC)
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CP751-871 (fully humani zed mAb) Pfi zer

H7C10 (hurmani zed

mAb) al phal R3 (nouse) scFV/ FC (nouse/ human chi ner a)
WERI02BZ69¢DUSe) MK- 0646, F50035Pi erre Fabre MeRUCT/HR®A2/040259

Mer ck Smal |

Mol ecul es Tar

etin

NVP- AEWB41Novartis BVB- 536, 924

(1H benzoi m dazol

FotemubthEB78391 ncyt e Bevaci
Cet uxi mabEr bi t ux(r

Hexamp(pylpe ity r{erriesy 2
tfosfamide

L.omustine

Mannosulfan

Melphalan

Miedaplatin

Nimustine

Oxaliplatin

Prednimustine,

Procarbazine HCL

Ribonucleotide Reductase Inhibitor (RNR)

Ranimustine
Satraplatin
Semustine
Streptozocin
Temozolomide
Treosulfan
I'riaziquone
[ricthylene Melamine
ThioTEPA

Triplatin tetranitrate
‘Trofosfamide

U. amustine

-2- yl) -
1H pyri di n-2-one) BMS-554, 417Bri st ol
Cycl ol igan AE226 P01 nti- EGFR Monocl onal

Bri st ol

| GF1R

- Myers Squi bb

-Myers Squi bb
Ant i bodi es

umabAvast i nGenentech
ONE Ab 806 Matuzymab ( EMD72000)

Mitoxana®

Alkeran®

Eloxatin®

Matulane

A ununabect i BYISY

Py g ln

ASTA Medica

GlaxoSmithKline

Sanofi-Aventis US

Sigma-Tau Pharmaceuticals, Inc.

Bedford, Abraxis, Teva

ﬂnu_g_netabohtes
S-azacytidine
Flourouracil (5-FU)/Capecitabine
6-mercaptopurine
(Mercaptopurine, 6-MP)
6-Thioguanine (6-TG)
Cytosine Arabinoside
Ara-C)

Azathioptine
Capecitabine

Cladribine (2-CdA, 2-
chlorodeoxyadenosine)
5-Trifluoromethyl-2'-deoxyuridine
Fludarabine phosphate
Floxuridine (5-fluoro-2)
Methotrexate sodium

(Cytarabine,

Furinethol®

Thioguanine®

Azasan®

WELODA®

[eustatin®

Fludara®
FUDR®
Trexall
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Teva
GlaxoSmithKline

SAIPHARMA LLC
HLR (Roche)

Ortho Biotech

Bayer Health Care
{Hospira, Inc.
E3arr




4aiti-ErbB2 Thera eutics frastuzumabHerceptin
HKI - 272Neratinib WO 2009/ 126920PCT/ US2009/ 040259
woR@eNE9RB Di nerization I nhibitors 2C4, R1273 PCT/US2009/040259

Pertuzumab, Onmi ntarg-ienentech,
Mol ecul es TarQetititER Cl-1033 (PD 183805))zifer,

Roche

Smal |
I nc.

EKB- 569 Gefitini bl Ressa(r)A, straZeneca ,apatinib

(GW672016) G axoSni

thKl i ne Lapatinib

Di t osyl at eTyker b(r) Sm t hKl i ne Beecham Erl otinib HC

Pemetr$x@8| - 774) ar ceva(r) OSI
Pentostdtytr phostin AG 1478 (4Nignf@hl oroanillin
[kaltitreRed” - di met hoxyqui nazol iRe)hdlki - cmet  Ant i

Anaa@s PD158780

regafAVEO ( AV299) AVEO

S

Klly 166Novartis
ospira, Inc.

hadzhbar api es

romatose Inhibitor

K etoconazole

Glucocorticoids
Dexamethasone
Prednisolone

Prednisone

[mmunotherageutics
Alpha interferon
Angiogenesis Inhibitor

[L-12— Interleukin 12

[L-2— Interleukin 2 (Aldesleukin)

Decadron® Dexasone,
Diodex, Hexadrol, Maxidex

Deltasone, Orasone, Liquid
Pred, Sterapred®

Avastin®

Proleukin ®

Genentech

Chiron

I[Kinase Inhibitors

AMG 386

Axitinib ((AG-013736)

Bosutinib. (SKI-606)

Brivanib alalinate (BMS-582664)
Cediranib ( AZD2171)

3asatinib (BMS-354825)

[matinib mesylate

Lestaurtinib (CEP-701)

Motesanib diphosphate (AMG-706)
Nilotinib hydrochloride monohydrate
Pazopanib HCL. (GW786034)
Semaxanib (SU5416)

Sorafenib tosylate

Sunitinib malate

Vandetanib (AZD647)

Vatalanib; PTK-787

184, NSC718781

Microtubu'lé-Targetin;‘g A;.géhts
Docetaxel
Ixabepilone

Amgen
Pfizer, Inc
Wyeth
BMS
Recentin AstraVeneca
Sprycel® Bristol-Myers Squibb
Gleevec Novartis
Cephalon
Amgen/Takeda
Tasigna® MNovartis
Armala GSK
Pharmacia,
Nexavar® Bayer
Sutent® Plizer, Inc.
Factima AstraZeneca

Novartis; Bayer Schering Pharma
Exelixis, GSK

Taxotere®
IXEMPRAT™
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Sanofi-Aventis US

Bristol-Myers Squibb



AMGL02Anmgen 5D5 (0A-5D5) Genent ech

rents BCNU----> 1 ,3-bis t2-chloroethyl)-

Alk lTatin |, A
ni t rosour ea

w®@emvdardast i ne Busul f anMyl er an Car bopl at i nPar apP@t/iUg2009/040259

Car boquone Carnusti ne CCNU- >

1,-(2-chl oroethyl)-3-cycl ohexyl 1-ni trosourea (nethyl

CCNU) Chl or anbuci |

Chl ornethine Cisplatin

(Gisplatinum CDDP) Cycl ophospham de Dacar bazi ne

(DTI Q)
Larotaxdexanmet hyl mel am ne (Altretam ne,
Ortataxhar na, | nc.
Nanopde@QIUSE 5] Repul fan iapraxane®

paclitaMe! phal anAl keran(r) | G%fé&ém t hKl i ne
resetany MUstine OxaliplatiniEl ox

Vinblas r ednj nusti ne,
oGt et eut i cal s,

I nc.
Vincrisfipphi bi t or ( RNR) Oncovin®
Vindesine sulphate Eldisine®
Vinflunine
Vinorelbine tartrate Navelbine®

atine Sanofi -
Procar bazi ne HCL Mat ul ane Si gma- Tau
JRucl eoti de R

WD 2009/ 126920 PCT/ US2009/ 040259 Fot enusti ne

HMV)
| f osfam ¢geM t oxana(r) A STA Medi ca

e

Pierre Fabre

mTOR Inhibitors

Deforolimus (AP23573, MK 8669)

Everolimus (RAD001, RAD00IC) Certican®, Afinitor
Sirolimus (Rapamycin) Rapamune®
Temsirolimus (CCI-779) Torisel®

ARIAD Pharmaceuticals, Inc
Movartis

Wyeth Pharama

'Wyeth Pharama

iProtein Svnthesis Inhibitor
L-asparaginase

Elspar®

Merck & Co.

ARk

Somatostatin Analosue

Sandostatin®

Novartis

Octreotide acetate

‘Tonoisomerase Inhibitors '
Actinomycin D

Camptothecin (CPT)

Belotecan

Daunorubicin citrate Daunoxome®

Doxorubicin hydrochloride Doxil®
Vepesid®

Etoposide Etopophos

[rinotecan HCL (CPT-11) Camptosar®

Mitoxantrone HCL Novantrone

Rubitecan

Teniposide (VM-26) Vumon®

Topotecan HCL Hycamtin®

115

Gilead
Alza
Bristol-Myers Squibb

Hospira, Bedford, Teva Parenteral,
Etc.

Pharmacia & Upjohn
EMD Serono

Bristol-Myers Squibb
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nti metabolites

5-azacytidi ne Fl ourouracil

(5- FU)/ Capeci t abi ne 6-nercaptopurinc (Mercaptopurine,
W®G200P)126920Thi oguani ne (6- TG Cytosi ne Arabi nosi PET/Bsmow)40259
Azat hi oprine Capecitabine O adribine (2-CdA, 2-

chl or odeoxyadenosi ne)

5-Trifluoronethyl-2'-deoxyuridi ne Fludarabi ne
phosphat e Fl oxuri di ne (5-fluoro-2) Methotrexate sodi um
WD 2009/ 126920 Penetrexed Pentostatin )altitrexed

Tegaf ur  PCT/ US2009/ 040259 AlintaOLilly
ChemobMePRtHRSREr @, I nc. [fonmudex(r) AstraZeneca
~ I mmunot heracs. Al pha [nterferon A ngiogenesis

Adriampqih iSHiltoosegis thytegiGenen
Bleomyint Mit¢raighiGa Daurpmydss |
Carminomycin, Aminopterin,
Dactinomycin, Mitomycins, Esperamicins
Clofarabine, Mercaptopurine, Pentostatin,
Thioguanine, Cytarabine, Decitabine,
Floxuridine, Gemcitabine (Gemzar),
Enocitabine, Sapacitabine

ech Interl eukin

12
euki n) Prol eukin 8Ghiron , 77, 77"

I L-2-->

Hormonal Therapy

Abarelix Plenaxis™ Amgen

Abiratcrone acetate CB7630 BTG plc

Afimoxifene TamoGel Ascend Therapeutics, Inc.
Anastrazole Arimidex® AstraZeneca

Aromatase inhibitor

Atamestane plus toremifene

Intarcia Therapeutics, Inc.

Arzoxifene Fli Lilly & Co.

Asentar; DN-101 o Noyartis; Oregon Health & Science
Univ.

Bicalutamide Casodex® AsiraZeneca
Buscrelin Suprefact® Sanofi Aventis
Cetrorelix Cetrotide® EMD Serono
Exemestane Aromasin® Plizer
Exemestane Xtane Natco Pharma, Ltd.
Fadrozole (CGS 16949A ) ‘
Flutamide Fulexin® Scheripg
Flutamide Prostacur [.aboratorios Almirall, S.A.
Fulvestant Faslodex® AstraZeneca
Goserelin acetate [Foladex® AstraZeneca
Letrozole ) Femara® Novartis
Letrozole (CGS20267) Femara Chugai Pharmaceutical Co., Ltd.
Letrozole Estrochek Jagsonpal Pharmaceuticals, Ltd.
Letrozole Letrozole indchemie Health Specialities B
Leuprolide acetate Eligard® Sanofi Aventis
Leuprolide acetate Le‘dpril v VB Life Sciences, Inc.
Leuprolide acetate L.upron®/Lupron Depot I'AP Pharma
Leuprolide acetate Viador - Bayer AG
Megestrol acetate iMegace® tiristol-Myers Squibb
Magestrol acetate ES’[erlae(i{[(r)(l);il)erate Jagsonpal Pharmaceuticals, 1td.
Medroxyprogesterone acetate Veraplex Combiphar h
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Ki nase I nhibitors AMG 386 Axitinib ((AG 013736)
Bosutinib (SKI-606) Brivanib alalinate (BMs-582664)

w@ewonamehd ( AZD2171) Dasatinib (BMS- 354825)

| PEI/URE009/040259

mesyl ate Lestaurtinib (CEP-701) Mtesani b di phosphate
(AMG 706) Nilotinib hydrochl oride nonohydrate _
Pazopani b HCL (GW86034) Senmaxanib (SU5416) Sorafenib

tosylate Sunitinib nal ate Vandetanib

( AZD647)

Vat al ani b; PTK-787 XL184, NSC718781 Angen Pfizer, Inc
MT206l)et h BM5 Recent i nAst faVeneca Sprycel ( rME’znsystraihndm,g&{sSnc __________
Nafarelqui bb G ee Cephal on Angen/ Tg}ggda asi gr a(r)yNovartis
NandroRhEBLAIGRK Phar mact &, Nexayar (1) BayerSutent aBfjzer i
Niluta Jl%“’ . df"l ! ”&?_F___'__?Lc”cuf\hfan r0n®l si—Bayer ADVCI’IUS }*harﬂlacreutlcaf ____________
Raloxi eneﬁd ST T Fvista® Lilly
Tamoxifen Taxifen 'Yung Shin Pharmaceutical
Tamoxifen Tomifen Alkem Laboratories, d
Tamoxifen citrate Nolvadex AstraZeneca
Tamoxifen citrate Soltamox EUSA Pharma, Inc.

Tamoxifen citrate

Tamoxifen citrate SOPLIARMA Sopharma JSCo.

Toremifene c1trate ______________ Fareston® GIX,Inc.
[riptorelin pamoate Trelstar® Watson Labs “
Trl toreli t T'relstar Depot Paladin Labs, Inc.

Protel

n Kmase B (PKB} Inh_l_l_)_l_tgyj__

Akt Inhibitor ASTEX

Astex Therapeutics

Akt Il’lh]bltOI‘S NERVIANO

Nerviano Medical Sciences

AKT Kinase Inhibitor TELIK

Telik, Inc.

AKT DECIPHERA

Perifosine (KRX0401, D-21266)

Deciphera Pharmacéuticals, LLC

Keryx Biopharmaceuticals, Inc.,
AEterna Zentaris, Inc.

Perifosine with Docetaxel

Keryx Biopharmaceuticals, Inc.,
AEterna Zenlaris, Inc.

Perifosine with Gemecitabinc

ALterna Zentaris, Inc.

Perifosine with Paclitaxel

Keryx Biopharmaceuticals, Inc,
AFEterna Zentaris, Inc.

{Protein Kinase-B inhibitor DEVELOGEN

DeveloGen AG

PX316

Oncothyreon, Inc.

Kxo1gs 0 Rexahn Pharmaceuticals, Tnc.
RX0201 Rexahn Pharmaceuticals, Inc.
VQDO002 VioQuest Pharmaceuticals, Inc.
X1.418 Exelixis, Inc.

ZEN027 AEt

Zentar
e

is 1

Phosphat{dvlinositol'3—Kinase ;‘PI3‘K}

dohibitor o e —
BEZ235 b Novartis AG

BGT226 Novartis AG

caLior | Callstoga Pharmaceuticals, Inc.
CHR4432 Chroma Thcrapcutlcs Ltd.

Erk/PI3K Inhibitors ETERNA

AEterna Zentaris, Inc.
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M cr ot ubul e- Targeti ng Agents Docet axel TaxotereO
| xabepi | onel XEMPRATmMm WD 2009/ 126920PCT/ US2009/ 040259
woaronzeeed Ot ataxel Nanoparticle paclitaxel (PGI/USDFEY/040259

Pacl i t axel Tesetaxel Vinblastine sulfate Vincristine

I ndesi ne sul phate Vinflunine Vinorel bine tartrate

| Abr axanee axol (r) Vel ban(r) Oncovine Eldisine(r)

Navel bi ne(r) L Abraxis BioScience, Inc. ristol-Mers

Squi bb Pierre Fabre MIOR I nhi bitors Deforolinus
AP23573, MK 8669) Eveérolinus (RADOO1, |RARNSE)Piramed

WP r ol i mus (Rapanyci n) {ensi rol i nus (CCl -Zi#93d/Roche Holdings, Ltd.
Enzastaurin HCL (LY317615) Enzastaurin Eli Liﬂy
LY294002/Wortmannin e

PI3K Inhibi__t_g_ljg__S__EMAFORE Semafore Pharmace_\_l_ft_i_ge_i__l_s____
PX86 T Oncothyreon, Inc.

SF1126 | Semafore Pharmaceuticals
vMD-8000 ' VM Discovery, Ine.
XL47 Exelixis, Inc.

XL 147 with XL647 Exelixis,Inc.
Ny Exelixis, Inc.

PL-103 ‘ T Roche/Piramed

Cyclin-dependent kinase inhibitors
CYC200, r-roscovitine Seliciclib Cyclacel Pharma
NSC-649890, 1L.86-8275, HMR-1275 Alvocidib INCI

{TLr9, CD289

[MOxine Merck KGaA

HYB2055 idera

[MO-2055 Isis Pharma

1018 ISS I3ynavax Technologies/UCSF
PF-3512676 |Pfizer

Enzyme Inhibitor
Lonafarnib (SCH66336) Sarasar SuperGen, U Arizona

Anti-TRAIL

AMG-655 : Aeterna Zentaris, Keryx Biopharma
Apo2L/TRAIL, AMG951 Genentech, Amgen

Apomab (fully humanized mAb Genentech

{Other

Imprime PGG Biothera

CHR-2797 AminopeptidaseM 1 Chroma Therapeutics
£7820, NSC 719239 Integrin-alpha? Risai

INCB007839 ADAM 17, TACE Incyte

CNF2024, BIIB021 Hsp90 Biogen Idec

MP470, HPK-56 Kit/Met/Ret Shering-Plough
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opoi sonerase Inhibitors Actinonmycin D Canptothecin
(CPT) Bel ot ecan Daunorubicin citrate Doxorubicin
whyapodeor i de Et oposi de Irinotecan HCL ( CPT- 1BCT/US2009/040259

M t oxantrone HCL Rubitecan Teni posi de (VM 26)

Topotecan HCL WD 2009/ 126920PCT/ US2009/ 040259

Chenot herapeutic AL3;ents : Adrianycin,

5- Fl uorouracil, Cytoxin, Bleonmycin, Mtonycin C,

Daunonyci n, Canni nonyci n, Am nopterin, Dactinomnmycin,
SNDX QU §/M23h ns, Esper am ci#i3ACI of ar abi ne, dapt opuri ne,
Zarnesfig Mipshidf RIN5777hi oguanige, Cytar abi ne, fdséraiphAR,

FI oxuri di ne, Gentitabiine (Genezar), Eno g).% l%il&g_,El.L.H /UCSF/PDL
Volocigaat #py WHi4nkd200 | . - - alphebHioinekriTher ap Biof%lama Y
Apricoxib (TP2001) COX-2 Inhibitor iaiichi Sankyo; Tragara Pharma

Other Embodiments

While the invention has been described in connection with specific embodiments thereof, it
will be understood that it is capable of further modifications and this application 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.

All publications 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

specifically and individually indicated to be incorporated by reference in their entirety.

Whalt is claimed is:
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Intarcia Therapeutics, Inc. Asentar; DN 101

Bicalutamde Eli Lilly & Co. Novartis; Oregon

Heal th & Sci ence Univ. Casodex(r) Suprefacte

Cetroti de0 AstraZeneca Sanofi Aventis EMD Serono

Buserelin Cetrorelix CLAIMS

1. An agent comprising:

i) a human serum albumin (HSA) linker comprising an amino acid sequence set forth in
any one of SEQ ID NOS:6-10; and

i1) first and second binding moieties selected from the group consisting of antibodies,
single-chain Fv molecules, bispecific single chain Fv ((scFv’);) molecules, domain
antibodies, diabodies, triabodies, hormones, Fab fragments, F(ab’), molecules, tandem
scFv (taFv) fragments, receptors, ligands, aptamers, and biologic‘ally-active fragments
thereof, wherein said first binding moiety is bonded to the amino terminus of said HSA
linker and said second binding moiety is bonded to the carboxy terminus of said HSA

linker.

2. An agent comprising:

i) a human serum albumin (HSA) linker comprising an amino acid sequence set forth in
any one SEQ ID NOS:11-15; and

i) first and second binding moieties selected from the group consisting of antibodies,
single-chain Fv molecules, bispecific single chain Fv ((scFv’),) molecules, domain
antibodies, diabodies, triabodies, hormones, Fab fragments, F(ab’), molecules, tandem
scFv (taFv) fragments, receptors, ligands, aptamers, and biologically-active fragments
thereof, wherein said first binding moiety is bonded to the amino terminus and said

second binding moiety is bonded to the carboxy terminus of said sequence.

3. The agent of claim 1 or 2, wherein said first binding moiety specifically binds ErbB3 and said
second binding moiety specifically binds ErbB2.

4. The agent of claim 1 comprising the amino acid sequence set forth in SEQ ID NO:9.
5. The agent of claim 1 comprising the amino acid sequence set forth in SEQ ID NO:10.

6. The agent of claim 2 comprising the amino acid sequence set forth in SEQ ID NO:14.
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7. The agent of claim 2 comprising the amino acid sequence set forth in SEQ ID NO:15.
8. A human serum albumin (HSA) linker comprising an amino acid sequence having at least 90%
scquence identity to the sequence set forth in SEQ ID NO:1 and comprising a serine residue at

position 34 of SEQ ID NO: 1 and a glutamine residue at position 503 of SEQ ID NO: 1.

9. The HSA linker of claim 8, comprising an amino acid sequence having at least 95% sequence

identity to the sequence set forth in SEQ ID NO:1.

10. The HSA linker of claim 8, comprising the amino acid sequence set forth in SEQ ID NO:1.

11. An agent comprising the HSA linker of claim 8 and at least a first binding moiety.

12. The agent of claim 11 further comprising a first polypeptide connector that binds said first
binding moiety to said HSA linker.

13. The agent of claim 12, wherein said connector binds said first binding moiety to the amino

terminus of said HSA linker.

14. The agent of claim 12, wherein said connector binds said first binding moiety to the carboxy

terminus of said HSA linker.

15. The agent of claim 12, wherein said connector covalently binds said first binding moiety to said

HSA linker.

16. The agent of claim 11 further comprising a second binding moiety.

17. The agent of claim 16 further comprising a second polypeptide connector that binds said second

binding moiety to said HSA linker.
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Letrozol e Estrochek }agsonpal Pharmaceuticals, Ltd. |,
Letrozol e Leuprolide acetate Leuprolide acetate
waoeiwo2oke Eligard(r) eopril indchem e Heal t h PCT/US2009/040259
Speci alities Sanofi Aventis VHB Life Sciences, Inc.
Leuprolide acetate "upronQ Lupron Depot TAP Pharma
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terminus of said HSA linker.

19. The agent of claim 17, wherein said connector binds said second binding moiety to the carboxy

terminus of said HSA linker.

20. The agent of claim 17, wherein said connector covalently binds said second binding moiety to

said HSA linker.

21. The agent of claim 16 further comprising a first connector that covalently binds said [irst
binding moiety to the amino terminus of said HSA linker and a second connector that covalently

binds a second binding moiety to the carboxy terminus of said HSA linker.

22. The agent of claim 21, wherein said first connector comprises the amino acid sequence AAS or

AAQ and said second connector comprises the amino acid sequence set forth in SEQ 1D NO:5.

23. The agent of claim 16, wherein said first binding moiety or second binding moiety is selected
from the group consisting of antibodies, single-chain Fv molecules, bispecific single chain Fv
((scFv’)2) molecules, domain antibodies, diabodies, triabodies, hormones, Fab fragments, F(ab’),
molecules, tandem scFv (taFv) fragments, cell surface receptors or ligands, aptamers, and

biologically-active fragments thereof,.

24. The agent of claim 16, wherein said first or second binding moiety specifically binds a protein
selected from the group consisting of insulin-like growth factor 1 receptor (IGF1R), IGF2R, insulin-
like growth factor (IGF), mesenchymal epithelial transition factor receptor (c-met), 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-, folate receptor (FOLR), folate, transferrin receptor

(TfR), mesothelin, Fc receptor, c-kit receptor, c-kit, a4 integrin, P-sclectin, sphingosine-1-phosphate
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WO 2009/ 126920PCT/ US2009/ 040259 Mr206k Medi syn
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receptor-1 (S1PR), hyaluronate receptor, leukocyte function antigen-1 (LFA-1), CD4, CD11, CD18,
CD20, CD25, CD27, CDS2, CD70, CD80, CD85, CD95 (Fas receptor), CD106 (vascular cell
adhesion molecule 1 (VCAM1), CD166 (activated leukocyte cell adhesion molecule (ALCAM)),
CD178 (Fas ligand), CD253 (TNF-related apoptosis-inducing ligand (TRAIL)), ICOS ligand,
| CCR2, CXCR3, CCRS, CXCL12 (stromal celi-derived factor 1 (SDF-1)), interleukin | (IL-1),
CTLA-4, receptors alpha and beta, MART-1, gp100, MAGE-1, ephrin (Eph) reccptor, mucosal
addressin cell adhesion molecule 1 (MAdCAM-1), carcinoembryonic antigen (CEA), Lewis”,
MUC-1, epithelial cell adhesion molecule (EpCAM), cancer antigen 125 (CA125), prostate specific
membrane antigen (PSMA), TAG-72 antigen, and fragments thereof.

25. The agent of claim 24, wherein said EGFR is erythroblastic leukemia viral oncogene homolog

(ErbB) rceeptor.

26. The agent of claim 16, wherein said first or second binding moiety is alpha-fetoprotein (AFP) or

an interferon, or a biologically-active fragment thereof.

27. The agent of claim 16, wherein said first or second binding moiety is selected from the
group consisting of natalizumab, infliximab, adalimumab, rituximab, alemtuzumab,
bevacizumab, daclizumab, efalizumab, golimumab, certolizumab, trastuzumab, abatacept,

ctanercept, pertuzumab, cetuximab, panitumumab, and anakinra.

28. The agent of claim 16, wherein said first or second binding moiety is a single-chain Fv

molecule.
29. The agent of claim 28, wherein said single-chain Fv molecule is human or humanized.
30. The agent of claim 11 further comprising a diagnostic or therapeutic agent.

31. The agent of claim 30, wherein said diagnostic agent is a detectable label.
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32. The agent of claim 31, wherein said detectable label is a radioactive, fluorescent, or heavy metal
label.

33. The agent of claim 30, wherein said therapeutic agent is a cytotoxic, cytostatic, or

immunomodulatory agent.

34. The agent of claim 33, wherein said cytotoxic agent is an alkylating agent, an antibiotic, an
antineoplastic agent, an antiproliferative agent, an antimetabolite, a tubulin inhibitor, a
topoisomerase I or II inhibitor, a hormonal agonist or antagonist, an immunomodulator, a DNA

minor groove binder, or a radioactive agent.

35. The agent of claim 34, whercin said antineoplastic agent is 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, cpirubicin, bevacizumab, pertuzumab, trastuzumab, and derivatives thereof,

36. The agent of claim 33, wherein said agent is capable of binding to and killing a tumor cell or

inhibiting tumor cell proliferation.
37. The agent of claim 11 admixed with a pharmaceutically acceptable carrier, excipient, or diluent.

38. The agent of claim 11, wherein said agent exhibits an in vivo half-life of between 6 hours and 7

days.
39. The agent of claim 11, wherein said agent exhibits an in vivo half-life greater than 8 hours.
40. An agent comprising:

1) a human serum albumin (HSA) linker comprising the amino acid sequence set forth in

any one of SEQ ID NOS:11-15, or a fragment or variant thereof; and

ii) at least a first binding moiety.
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41. The agent of claim 40, wherein said first binding moiety is bonded to the amino terminus of said

HSA linker.

42. The agent of claim 40, wherein said first binding moiety is bonded to the carboxy terminus of
said HSA linker.

43. The agent of claim 40, wherein said first binding moiety is covalently bonded to said HSA

linker.
44. The agent of claim 40 further comprising a second binding moiety.

45. The agent of claim 44, wherein said second binding moiety is bonded to the amino terminus of

said HSA linker.

46. The agent of claim 44, wherein said second binding moiety is bonded to the carboxy terminus

of said HSA linker.

47. The agent of claim 44, wherein said second binding moiety is covalently bonded to said HSA

linker.

48. The agent of claim 44, wherein said first binding moiety or second binding moiety is selected
from the group consisting of antibodies, single-chain Fv molecules, bispecific single chain Fv
((scFv’),) molecules, domain antibodies, diabodies, triabodies, hormones, Fab fragments, F(ab’),
molecules, tandem scFv (taFv) fragments, cell surface receptors or ligands, aptamers, and

biologically-active fragments thereof.

49. The agent of claim 44, wherein said first or second binding moiety specifically binds a protein
selected from the group consisting of insulin-like growth factor 1 receptor (IGF1R), IGF2R, insulin-
like growth factor (IGF), mesenchymal epithelial transition factor receptor (c-met), hepatocyte

growth factor (HGF), epidermal growth factor receptor (EGFR), epidermal growth factor (EGF),
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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-p, folate receptor (FOLR), folate, transferrin receptor
(TfR), mesothelin, Fc receptor, c-kit receptor, c-kit, a4 integrin, P-selectin, sphingosine-1-phosphate
receptor-1 (S1PR), hyaluronate receptor, leukocyte function antigen-1 (LFA-1), CD4, CD11, CD18,
CD20, CD25, CD27, CD52, CD70, CD80, CD85, CD95 (Fas receptor), CD 106 (vascular cell
adhesion molecule 1 (VCAMI), CD166 (activated leukocyte cell adhesion molecule (ALCAM)),
CD178 (Fas ligand), CD253 (TNF-related apoptosis-inducing ligand (I'RAIL)), ICOS ligand,
CCR2, CXCR3, CCRS5, CXCLI12 (stromal ccll-derived factor 1 (SDF-1)), interleukin 1 (IL-1),
CTLA-4, receptors alpha and beta, MAR'T-1, gp100, MAGE-1, ephrin (Eph) receptor, mucosal
addressin cell adhesion molecule 1 (MAdCAM-1), carcinoembryonic antigen (CEA), Lewis’,
MUC-1, epithelial cell adhesion molecule (EpCAM), cancer antigen 125 (CA125), prostate specific
membrane antigen (PSMA), TAG-72 antigen, and fragments thereof.

50. The agent of claim 49, wherein said EGFR is erythroblastic leukemia viral oncogene homolog

(ErbB) receptor.

51. The agent of claim 44, wherein said first or second binding moiety is alpha-fetoprotein (AFP) or

an interferon, or a biologically-active fragment thereof.

52. The agent of claim 44, wherein said first or second binding moiety is selected from the
group consisting of natalizumab, infliximab, adalimumab, rituximab, alemtuzumab,
bevacizumab, daclizumab, efalizumab, golimumab, certolizumab, trastuzumab, abatacept,

etanercept, pertuzumab, cetuximab, panitumumab, and anakinra.

53. The agent of claim 44, wherein said first or second binding moiety is a single-chain Fv

molecule.

54. The agent of claim 53, wherein said single-chain Fv molecule is human or humanized.
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55. The agent of claim 40 further comprising a diagnostic or therapeutic agent.

56. The agent of claim 55, wherein said diagnostic agent is a detectable label.

57. The agent of claim 56, wherein said detectable label is a radioactive, fluorescent, or heavy metal

label.

58. The agent of claim 55, wherein said therapeutic agent is a cytotoxic, cytostatic, or

immunomodulatory agent.

59. The agent of claim 58, wherein said cytotoxic agent is an alkylating agent, an antibiotic, an
antineoplastic agent, an antiproliferative agent, an antimetabolite, a tubulin inhibitor, a
topoisomerase I or II inhibitor, a hormonal agonist or antagonist, an immunomodulator, a DNA

minor groove binder, or a radioactive agent.

60. The agent of claim 59, wherein said antineoplastic agent is 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, and derivatives thereof.

61. The agent of claim 58, whercin said agent is capable of binding to and killing a tumor cell or

inhibiting tumor cell proliferation.

62. The agent of claim 40 admixed with a pharmaceutically acceptable carrier, excipient, or diluent.

63. The agent of claim 40, wherein said agent exhibits an in vivo half-life of between 6 hours and 7

days.

64. The agent of claim 40, wherein said agent exhibits an in vivo half-life greater than 8 hours.
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WO 2009/ 126920PCT/ US2009/ 040259 SNDX- 275/ M5- 275
Varnestra, Tipifarnib, R115777 ol oci xi mab; Fos 200-4,
WOR®I/124920 coxi b (TP2001) Syndax Janssen Phar neCBUSZHe9040259
Idec; Eli Lilly/UCSF/ PDL al pha581 integrin Bi oPharnma
COX-2 InhibitorDaiichi Sankyo; Tragara Pharma O her
Enbodi nents While the invention has been described in
connection with specific enbodi nents thereof, it 5wl
be understood that it is capable of further
65. A muothoklifedtdatimsa mmdmiahhasingppliseatdr aRoidsr, Wnéxemd;feid niri]dﬂlod comprises
. cover any, variatjons, uses, or adaptations of the
amnmﬁ%@@%FV%%M?%?T%W$$§?NF#CE@H&?ST?lthe principles of the
i nvention and including such departures fromthe
resent disclosure that conme within known or customary
66. T*B*rfa%t’ef? i P rivherin 514 dI6RESe PR dtprdc i g ke iR cellular ighaling
througR@lcb@bfc@Rdcpi®y be applied to the essential features
her ei nbefore set forth. 10Al |l publications and patent
applications nmentioned in this specification are

67. n%zgﬁ&haa dfrefa%ras-?,r@se?&n ?ﬂ%fnﬁ&ﬁ{a?ﬁ%%umn.t he sane extent as

each i ndependent publication or patent application
was specifically and individually indicated to be

o8. TR BRI RLEA o Sl 0 eyl i <o Rl pigimone

diseasser um al bunin (HSA) |inker conprising an am no acid
sequence set forth in any one of SEQ I D NCS: 6-10; and
ii)first and second binding noieties selected fromthe

69. Thgrmodtippdadiakirs 68, ngheadin @id plobfdtgiSe 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.

70. The method of claim 68, wherein said autoimmune disease is multiple sclerosis, psoriasis,

myasthenia gravis, uveitis, systemic lupus erythematosus, or rheumatoid arthritis.

71. A method for making a human serum albumin (HSA) agent comprising bonding a first binding
moiety to the amino terminus and a second binding moiety to the carboxy terminus of the amino

acid sequence set forth in any one of SEQ ID NOS:1, 3, or 6-15.

72. The method of claim 71, wherein said joining comprises forming a covalent bond between said

first and said second binding moiety and said amino and carboxy termini, respectively.

73. The method of claim 71, wherein said first binding moiety or second binding moiety is selected
from the group consisting of antibodies, single-chain Fv molecules, bispecific single chain Fv
((sckv’)2) molecules, domain antibodies, diabodies, triabodies, hormones, Fab fragments, F(ab’),
molecules, tandem scl'v (taF'v) fragments, cell surface receptors or ligands, aptamers, and

biologically-active fragments thereof,.
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si ngl e-chain FA/ nol ecul es, bispecific single chain Fv
((scFv')2) nol ecul es, donai n anti bodi es, di abodi es,

wa pooahadees, hornones, Fab fragnments, F(ab')2 PCT/US2009/040259
nol ecul es, tandem scFv (taFv) fragnments, receptors,
| i gands, aptaners, and biol ogically-active fragnents
thereof, wherein said first binding noiety is bonded
to the amno term nus of said HSA |inker and said
second binding noiety is bonded to the carboxy
terninus of said HSA linker. 2. An agent conprising

74. TH R e Al e St B ATCAOPH b e BERGATAy binds a proten
selecteN%m]tlle &bip andisfihg (Sttm@l]ﬂ %€ 8MEh BRI RYepBY (?(t}F B9, IGF2R, insulin-
sel ected fromthe group consisting of antibodies,

like grawifdpciord () anS\?n%H@Einlté%hal BRRspiositadter reqeplgr €-methihpparmeyte
grth(fQé‘thF(YlC)Fg) epméln%l W Ssh FAOTRIByENEARRY e%?beg‘gél %R}Q\% BRtor (EGF),

tri abodi és, hornones, Fab fragnents,

heregufip| fbeahlass growthrfdeta sedpior ((F GFR) pfateiﬁgld@med gravek éuton r@@ptor
(PDGIJW1 ngt-de@l%@é%cvﬁl fa@tgld(fPl ; S 0\%&&1 r eXdo%%ethla al %?O\Krt'hqgctor &ec&ptor

wher @i n sal
(VEGHRY, valyaulaaeidrsheliak gmwthlsfaqm[VﬁéiFd, tsmonmdrobus ifechion gecambeTINFR),

o 5 BROAE o EPRC FSTRTEK TR By 0L By SIS o

(T1R), biesudhetig, }T‘mieedpy)r&pht:tefmm(ﬁl d: it idrigksgrt, PB3lcai sighangdsine- 1-phosphate

recepta?:ﬁgg E[g@belya o S ﬁeFﬁpg r’c%‘ﬁ‘ﬂfi’% :ﬁﬁlg{u:? @tiigqu &LEF‘EJ(Q lB ﬁ 'CD44'C‘D11 CD18,
CD20, @ma;a(nbm £1@352f ODY & GDBOSERSS, R ING (9as re&ptoH)) @Dﬂgf Nasd@liar cell
sequence se

e am no acid fort
achesiqiyheliraty BER YE). U o6 SB il teaF R DrisFTISHCAM).
CD178t(R&s lﬁg%@OCBQSﬁ(mﬂéﬁl%% §bsid- %ﬁé} ﬂga%@m pP{éés ligah®

2009/ 126920PCT/ US2009/ 040259 ent of claim2
CCR2, (oM, SR> ERELAR stromalged- @@mﬁéﬁ@@f ]s@tD b tirerleyk BEHQIL-D),

CTLA-NQeée%tors gphﬁnﬁ%@ﬁ”ﬁﬁ@ﬁu m g@h M’ MAGE hlsé)hl‘ll] ]@&S ?eceptm 61618})331

nmprising an am no aci d sequence having at | east
addressslaa%ﬁjéﬁb@lqnd@mquﬂwl (MAti(h/éMsb)q%m@endmonfmlgen (RESEQ.eh>",
muc-ff Eh ﬁ&l% § AREbS hid
¢ e. a1n 0 é: u%]g[g(tm),rcglz({egﬂﬁlggﬁ I%S@Atlb%n p%gtgt% specilic
membrﬁﬁe aSE@HI (BSM@) MAG-79 antfies, W8Ardgimekte thegfof.cl ai m 8,
conprising an am no acid sequence having at |east 95%
sequence identity to the sequence set forth in SEQ ID
75. Thpl@ethbd of dleim PhevhbiSik daidrf@HR sferyhrablastB, leukomprvisl figogdne homolog
m.no aci d sequence set forth in SEQID NGO 1. 11. An
(Eﬂﬂng%%ﬂ?rconpr|3|ng the HSA |inker of claim8 and at
Ieast a first binding noiety. 12. The agent of claim
urther. c i sing. a. first epti de connecto
76. Th% H‘§ ofh E@%‘ ol g dirsir a@oﬁmﬂ»@ YE myicdeisd I fetoprotcin (AFP)
or an inkdrRRKR or a Bidlogithey-agienraghentti@iddy. 12, wherein said
connector binds said first binding noiety to the am no
term nus of said HSA linker. 14. The agent of claim
77. Thd fethWli6f &hith BRWHeCRNARGTH R or E’éce&ﬁblﬁﬁhg mfohésxts sQéc@Qf & the group

noiety to the carboxy term nus of said I'1 nker
consistipg Ofqﬁﬁ%lla@éhtmfbrm@i?aadﬁ%lrlzzmatwﬁlélrww wrrl@lwmﬁbnéa@mrzumab
dach7uﬁ’19?/ %Ifﬁi%rhé{b Eb 'ﬂgt?'mac’@'cg’[(}chlzﬁrﬁéb Hh&@u%}b ﬁ eX)t e&n&@ép@ pH§&umab
I'i nker . . The agent of claim11 conprisi
CdUMH@bﬁﬁééWﬂwbﬂhdthMhmﬁety 17. The agent of claim 16
further conprising a second pol ypepti de connector that
bi nds said second binding noiety to said USA |inker.
WO 2009/ 126920PCT/ US2009/ 040259 18. The agent of
claim 17, wherein said connector binds said second
bi ndi ng noiety to the am20 term nus of said HSA
l'inker. 19. The agent of claim17, wherein said
connector binds said second binding noiety to the
carboxy term nus of said HSA |inker.



20. The agent of claim 17, wherein said connector
coval ently binds said second binding noiety to said
WO b@v1tdomker. 21. The agent of claim 16 furt hhBCT/US2009/040259
conprising a first connector that coval ently binds
said first binding noiety to the am no term nus of
said HSA |linker and a second connector that covalently
bi nds a second binding noiety to the carboxy termnm nus
of said HSA |inker. 22. The agent of claim 21,
78. Thehesteodofshiid 71 ) wiskeic i 86t Of se@RADIdERIN i iedine-aidiFy
[ Qequence AAS or AAQ and sai d second connector
molec 8npr|ses the amino acid sequence set forth in SEQ ID
23. The agent of claim 16, wherein said first
d|n noi ety or second hinding noiety is selected
7. Tl?@r%%ﬂt Cbﬁ”ﬁ@é VST 49 ﬁgglwhaa%?v Bokcws is hymag s bepagiizgd.
Fv nol ecul es, bispecific single chain Fv ((scFv')?2)
nol ecul es, domai n ant i bodi es, di abodi es, triabodies,

80. Thegnetinsed clafa B 1 swheepiesidmettipd Birther eppipeises|cenjugatima denor more
dmﬁmfﬁgﬂ%%g@FMh abdpgments, cell surface receptors or

I gands, aptaners, and biol ogically-active fragnents
t her eof 24. The agent of claim 16, wherein said
81. T}Ie 1ﬁei§1]ieodg0rf ézglfngf %{5' qNJltélfeQI’g Isarllc?% g'%éar?Joeyu | es%lsrgtlélc?acltlllég gt:)_llorrclegcséne or heavy

memlhhsul|n like gromh factor 1 receptor (IGF1IR), |G2R
insulin-like growth factor (1GF), nmesenchynma
epithelial transition factor receptor (c-net),
82. TH&&mlﬁdalczyhalr@ 7 oMﬂareﬁrasaﬁmmqbl(ﬁhhe@@h@ﬁﬁmbmggﬁmlg Bne ore more
actor rece 15%1§F epi dermal grow h factor (EGF),
CytOtO’H‘év et o latogy ?ﬁ}ﬁ“ﬁ ¢ 44 3 ecept or  (FGFR),
platelet derlved growt h factor receptor (PDGFR),
atel et-derived gromh factor (PDGF), vascul ar

83. Tf@ﬁ%ftq@@ claim §¢.avherein séd eitolpe aganbis ap YkERR)E agpals ggnibiotic, an
antme(f‘;)fﬁjﬁé hehi, ah a9 PMilad RGEO, 4 \VRERLtabdIHER GG rlﬂ§51§)r a
tor receptor (TNFR), tumor necrosi's factor al pha

topoisqugse 4 pr Hﬁﬂlﬁllm a hoan@taéamcsém aptagOFHEL ®) imnfusioody lator, or a
radioadtiv@Rsderrin receptor (TfR), mesothelin, Fc receptor,

c-kit receptor, c-kit, a4 |ntegr|n P-sel ectin,

sphingosine | - phosphat e
Tl L TN T—
of cyc(oﬂgﬁd&phz)mldﬂlbdmpﬁfhtdm, }ﬁmammeqm @DR:B],cmGDSanbr@aﬁﬁ combrestatin,

rec

rhizoxi (;0218'[& 111 ran%ae OCin é)%,esf.yg?{l(s %‘Hls 17& cm as%gexate 5-
fluoroufaudit(b \Pal),enﬂ)xblelhicm(; yactitaxell Hocadhesmqﬂatmpbaempmn(téh@éml) galoxifene,

178. ( Fas CD253 (INF-related . .
esoroffp et Biins EPGRRIG P GARG. CHRATLTS: S1{GRE T Mg eoloome,
CXCRS, CCR5 CXCL12 (stromal cell-derived factor 1

thDF |nterleuk|n 1 (lL-1),. CTLA-4, receptors
85. Thg é’ﬁa%féleé’ CIRARIRT 1134, bi‘@@‘ saigyesthor fugdhs cpIRPTEsER pmixing said

agentVVﬂch(maﬁﬁacembﬁﬂy‘B@dcqﬁQﬂé essén cell adhesion nolecule 1
MAJCAM 1), carci noenbryonic antigen (CEA), Lew s,

NUC 1, epithelial cell adhesion nolecule (EpCAM,
86. A ﬁl@mg?goﬁgﬁgin g%glg%%§ sde{e a?lb%% é}%@a%@tggﬁggﬁlﬁg dy :?tgLét ong or more
Surfacet%@@@éfamnmmd'lrh%dv&g emthe ehinglagidse@encepie fetningay dndzESRQ 1D
is erythroblastic | eukemia viral oncogene honol og
(ErbB) receptor. 26. The agent of claim 16, wherein
said first or second binding noiety is
al pha-fetoprotein (AFP) or an interferon, or a
bi ol ogi cal | y-active fragmEnt thereof. 27. The agent
of claim 16, wherein said first or second binding
noiety is selected fromthe group consisting of
nat al i zumab, inflixi mab, adalimumab, rituxi mab,
al emt uzumab, bevaci zumab, daclizumab, efalizumab
gol i mumab, certolizumab, trastuzumab, abatacept,
et aner cept, pertuzunab cetUX|nab panltununab and



any one of SEQ ID NOS:11-15, or a fragnment or variant
thereof; and at least a first binding noiety. WO
WQ2D9N1126020PCT/ US2009/ 040259 41. The agent oPCT/IUSI0N9/040259
40, wherein said first binding noiety is bonded to the
amno termnus of said HSA linker. 42. The agent of
cl aim 40, wherein said first binding noiety is bonded
to the carboxy term nus of said HSA linker. 43. The
agent of claim40, wherein said first binding noiety
NOS:i,3, ﬁ!td%alfﬁexmilﬁﬂ y stbi%td?@n?rﬁ) &al dpathtlof dhBkRAL mod‘}ﬁ%atlgﬁ‘ Q}\ahereln said
ent of claim, er. conprising a secon i ndi ng
mOd‘f\?f%foé’tayows gRIution of GetiRenNBTticOF HicrAPauic AgfEr ei n sai d
second bi nding noiety is bonded to the am no term nus
said HSA |inker. 46. The agent of claim 44,
87. TW@‘?@@P%@&F@ 86 aaspRin iheHbRigutesmengacidsis pistadieschnd ovheteén said surface
cxpos&iadhhl%(ycﬁ 1%51%&%1% s%fméﬂJ tRrebinfy | i nker.  47. The agent of
cl ai m 44, wherein said second binding noiety is
coval ently bonded to said FISA linker. 48. The agent
gh%( di n j et
88. T}gerg%iﬁ(gi (gqlcnﬁhg g rmel?éé 3S/a§(?gﬁ%sn é%ali E}Od% romt he'"gr u%ent bond between
said substitgic atinppcalfand niil Dagh@s osthergpatichginn Fv nol ecul es,
bi specific single chain Fv ((scFv')2) nol ecul es,
domai n anti bodi es, di abodies, triabodies, hornones,
89. T}Eabet]ﬁcrdacg"mnﬁ 86, vH(e&b?c Jazd spfaesed@sed aﬁrﬁlﬁtdzﬁiiﬂ &g&wes(ateaéaé}ted from
nents, ..surface r tors or an
the gméﬂBPgl?FéSPEg O%ﬁ’&?%‘ﬂl% PRgriogn f‘i?ﬁ SEeGEPeIig r?gﬁbsorelﬁs?t@afmon 76,
threon#8 at pRRioAJENhreOfin€AtPosTidl83, ‘tm&fn‘ﬂierht E@dltdonf 125 SthreBhine at position
second binding noiety specifically binds a proteln
236, sF AgROSHOP £ B a@P%wn@%sSP%@q %"i@o%‘f'oﬁ Hduteripe ptineaition 435,
threonBe AV RitoAG Y R khrdordi RCE B&s@t‘ion(éO@:&B)threorﬁEezﬁ odifiitdggn- 11 ke
growth factor (1GF), mesenchymal epltheplal transition
factor receptor (c- net) hepat ocyte growt h factor

90. A (HE‘@:E ’for%pdkgl%rar%lmag rs&%rbltfuﬂﬁltl ?ﬁSA)\eﬂ%%thgﬁlpl(lgx%: @os‘ututmg one or more

dermal growth factor
of the moglaqzsi es@ommﬁhmomom@msowbﬁeqee@uh iimanyfdnb o6BEQ@SID NOS:1, 3,
p eri.ved ar o owt h
and - 0N T B 80 PETRERRse bR Sherell AL SRR Bl
glycosflaidanmite OPB@FHSAvegsisul ar endot helial growth factor
receptor (VEGFR), vascul ar endothelial growth factor
(VEGF), tunor necrosis factor receptor (TNFR), tunor
91. A method $irsnakagtadtunah péram (aliNmiajHS ANgerdt Bompadiag @IbERGEIRPIME or more
oTthe o s 1 g O oo PG BB B P SR fortp any o of
SEQ IIi) N(IS;T i3nand|_6- BewRie hﬂ){hmlﬁ@ﬁmm@[ﬁsﬂ thdr abp PROBN B@1R, or threonine,
h gg%or-l SlM? { ronate receptor Ieukocyte
whereip iR ing iegares gl1eariaon sepfomep HS Apgeat. Cp20,
CD25, CD27, CD52, CDr0, CD80, CD85, CD95 (Fas
eceptor), CD 106 (vascul ar cell adhesion nolecule 1
92-AEW@%W&P”%G@ﬁ%%Aé@b@ﬁ@é@@@”ﬁBhkocyte cel | adhesion
nol ecul e (ALCAM ), CD 178 (Fas ligand), CD253
(TNF-rel at ed apoptosis-inducing ligand (TRAIL)), 1C0OS
93. A kit epamtisingdimpagertyeRBIMCCRs! 1, oxéd.12 (st r onal
cell-derived factor 1 (SDF-1)), interleukin 1 (IL-1),
CTLA-4, receptors al pha and beta, MART- 1, gp100,
94. AnvRER-compesing amaniigp hid seoepe bryingridersed0%asdness identglo any one
rC|noenbryon|c
of the ﬁgng;&l@gk@@%ﬂ% S%k%rt% HS &ﬁ%ﬁé’}(&&g} %36p|5 ‘helial cell adhesion
nol ecul e (EpCAM), cancer antigen 125 (CA 125),
prostate specific nenbrane antigen (PSMR), TAG 72
antigen, and fragnments ttmreof. 50. The agent of
claim49, wherein said EGFR is erythroblastic | euken a
viral oncogene honol og (ErbB) receptor. 51. The agent
of claim44, wherein said first or second binding
noi ety is al pha-fetoprotein (AFP) or an interferon, or
a biologically-active fragnment thereof. 52. The agent
of cIa|n144 mhereln sald flrst or second blndlng
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59. The agent of claim58, wherein said cytotoxic

agent is an al kylating agent, an antibiotic, an
wa@epnzopl asti ¢ agent, an antiproliferative ageet/USHEN/040259

antinetabolite, a tubulin inhibitor, a topoi sonerase |

or Il inhibitor, a hornonal agoni st or antagonist, an

i mmunonodul at or, a DNA m nor groove binder, or a

radi oacti ve agent. 60. The agent of claimb59, wherein

said antineoplastic agent is selected fromthe group

consi sting of cycl ophospham de, canpt ot heci n,

95 Thonncag&tot ecin, .colchicine, conbrestatin
- TheGRBE Q512 91> CoOmPrisiig 1, amyen 4cid seapaRce Brvangrt fegeti9n Yymquence
identitﬁﬁ)ydn?%é Boh&amAb atid afubibes SAFGAGRISAD NO§BREHSL I exat e,
5- fluorouracil (5-FU), doxorubicin, paclitaxel,
docet axel, cisplatin, carboplatin, tanoxifen
96. | j ins
O e 4 L Sy B 1P Eb o 2 VBER TR g in s 10
NOS:1$28. agent of claim58, wherein said agent is capable
of binding to and killing a tunor cell or inhibiting
tunor cell proliferation. 62. The agent of claim40
97. Theagint eticlgim H, &irhhiacomacising i detettyblabepi alelpewrraster |,
exci pient, or diluent. 63. The agent of claim 40,
wherein said agent exhibits an in vivo half-life of
98. Thoepae eficlGm i vberaindaid dd@ytable 1464l is T Rliag@R! fl@frecémi M
biol 40 erein saiﬁ a&eqt exhibits an in vivo half-life
iolumyieacepts Pr Rgguy,melalmplecile, oggpItope 38t hod for treating a
mamal having a di sease or disorder, wherein said
nmet hod ﬁonprises adm nistering to said mamual the
99. Thg dedtif olofaigy 4y Whargingipid dyoreggsnt mplectets igesan dporercantprasin (GEP),
enhancéfEFRi(EGIFH] )@ll%%@@g‘ce%pr%ﬁqwq’, cyah fﬁ%?ég&ngﬁl%%inﬁp), red
cellular signaling through a cell surface receptor.
[luoresgept prpgen (RdPhow dgiede| ai m 65, wherein said mammal is a
human. 68. The nethod of claim65, wherein said
di sease or disorder is a proliferative or autoi nmune
100. The ageasef claig§8, Wirseingaithbigluwfinestai moB8yle wHegirase.sai d
proliferative disease is nelanona, clear cell sarcons,
head and neck cancer, bl adder cancer, breast cancer,
101. Thohgsnt dalae V8, wheagin said eEitvpetag ientymdtemagdlutoamoen histidine tag,
gastric cancer, pancreatic cancer, renal cancer,
prostate cancer, salivary gland cancer, |ung cancer,
102. Th¢ agent afainire97, wikir¢in cadtheraperdic abériish GEAGEE polyptPtidelRRcted
from thTBEhad 8£S§Ia£n16gf wher ei n jﬁbd aut oi mmune di sease | s
Sl TP SPESERE 8 GLICETOME o FASBEF & -1 OngraReyisnh &F Hyrtippigecrosis
factor-diptei (TNE?a),S'WE?-BIﬁa@, Ba mgangfastdam%wasmh g%aﬁ-hﬁéﬂlﬂt PdoRverting
a tis. . r nmaki ng a_human serum
enym o R Pg LT VLR P&idFimoRd: Rl B bt musagor
apoptodiDinelding Roteiie 1aRd POV ART mdwﬁpgnﬁelasiﬁ%s@%&isbﬂnaﬁdi%qorotein
nojety to the carboxy term nus of the am no aci
(AIP), L s I RRIECHHY PERFICHARORLR BRORSRESWF At raten NOSAP; 1) Fndestatin,
angiost&inl 8nd bididgicdiachBl HAgn&ls hlr@dfm 71, wherein said _
-joining conprises formng a coval ent bond between said
first and said second -binding noiety and said am no
: 1 i Gl 7 t.ho
O S DL P P LR SABShL Kl e e flE M08 Pliom e
group chilsiding gt ensiophgsphanide|cemp@thetindmmdeempoihegin,colhicsie] dognbrestatin,

. . [ i ngl e-chain Fv. nol ecul es, . bi speci f.i.c
combre Gl i AR OBy DRRTSTEN plaVialTHEE My pOBRRiif
ant i bodi es, di abodi es, triabodies, hornones, Fab
fragments, F(ab')2 nol ecul es, tandem scFv (taFv)
fragnents, cell surface mmeceptors or |igands,
aptanmers, and bi ol ogically-active fragnents thereof,.
WO 2009/ 126920PCT/ US2009/ 040259 74. The net hod of
claim 71, wherein said first or second binding noiety
specifically binds a protein selected fromthe group
consisting of insulin-like growh factor 1 receptor
(IGF1IR), IGF2R, insulin-like growh factor (IGF),

e e



81. The nmethod of claim80, wherein said detectable
| abel is a radioactive, fluorescent, or heavy netal

wo aiwel1269282. The met hod of claim 71, wherein sECTUS2009/040259
nmet hod further conprises conjugating one ore nore
cytotoxic, cytostatic, or inmunonodul atory agents to
said agent. 83. The nethod of claim82, wherein said
cytotoxic agent is an al kylating agent, an antibiotic,
an antineopl astic agent, an antiproliferative agent,

metho@éka&[lﬁ-lﬂﬂ'&baﬁelﬂ (& EU) doidﬂlbcﬂé]h Jpatithbiehido@dtaxeR cisplatin, carboplatin,
t.op i nhi bi.tor, a hornonal agoni st _or

tamoxifey m% ?Strgﬁ‘l’lF ﬁﬁﬁ%ﬂﬁoﬁfw%&l@enabd?eﬂazw%p Eagkzppab, and derivatives
thereofgent. 84. The net hod of claim 83, wherein said
anti neopl astic agent is selected fromthe group
consi sting of cyclophospham de, canptothecin,
104. Tﬁl@ﬁg&ﬁgﬂg athesi Lb of®4, Gk inlnsgrd HARE SRbAT l'nﬂdm%mmetlgs specifically
restatin, I'zoxI'n, I'statin, ansamto
Mndﬂw&wna@&whmp@mﬂauristatin, cal eachi ni ci n, nethotrexate
5- fluorouracil (5-F Uy, doxorubicin, paclitaxel,
docet axel , cisplatin, carboplatin, tanoxifen
105. Thalagenit bedem 1, 8t 1o podde wherpinrsabdli fastrand bewathiadingoicties specifically
bmddgﬁﬂ%ﬁé“”PbbltﬁaStuzu"ab and derivatives thereof. 85.
e t550d 6" ?ny one of clains 71-84, wherein said
nmet hod furt her conprlses adm xi ng said agent with a
tlcall able carrier. 86. A nethod f
106. Tﬁ*ﬁ%eﬁl@ Mitan Bept §1 B SAld TS Apd seganit blE‘BH%)P’P?P?FgSPeCIﬁC"‘”Y
bind disfekat épitdpdsog 1I@MOkar R &l ace- exposed ami no acid
residues in the am no acid sequences set forth in any
one of SEQ ID WD 2009/ 126920PCT/ US2009/ 040259 NOCS: 1,
107. 18e nRMbd Bf didinVb3, WheremURRL firkiUhe s@:@h@ﬁné’i‘ﬁg hofcBRALLE Ry bind the
chemical nodification, wherein said nodification
same typetaREecsnj ugat i on of a di agnostic or therapeutic
agent. 87. The nethod of claim86, wherein said
substitute amno acid is cysteine and wherein said
108. Thanfetivd obsipiosed Wanicincaaldirg andsicdubbindingmeticnwpedfically bind
mﬂhe&n&%] @&mkg?s. The nmethod of claim&86, wherein said
nodi fication results in a coval ent bond
bet ween sai d substitute am no acid and said diagnostic
erapsuti e agent . c
t09. 1K ot ORERY €, PG R s TBal SR e Bl Ry bing
<hﬁmemﬁmeqksdnﬂmmmneh@ygmmmmneon5|stlng of threonine at
position 496, serine at position 58, threonine at
position 76, threonine at position 79, threonine at
110. Thegiethod of 83im 11hvBeainngiddlrstpas kdcbMNbiddibg mbREiGOPLABCAY bind the
osition 236, serine at position 270, serine at
same tfgelmqlegHlen 73" serine at position 304, serine at
position 435, threonine at position 478, thrconine at
osition 506, and threonine at position 508. A
L Tﬁ%ﬂﬁ@ad pbylaifakd Wersintaideisiead saeprd bodinamoidses) spa@ﬁwdly bind
differe@UMREI RGeS Ubst i tuting one or nore of the amno acid
residues in the am no acid sequences set forth in any
one of SEQ ID NCS: 1, 3, and 6-15 with an asparagi ne,
i e :
L2 R o O O I kP A RHRE L kit bin
differeg kpitgpesren hodahorrgeakblegule human serum al bumi n ( HSA)
agent conprising substituting one or nore of the
aspar agi ne, serine, or threonine residues in the amno
aci d sequences set forth in any one of SEQ ID NCS: 1,
3, and 6-15 wth any am no acid other than asparagine,
serine, or threonine, whemein said substituting
renmoves a glycosylation site fromsaid HSA agent. 92.
A kit conprising the HSA |inker of clainms 8-10. 93. A
kit conprising the agent of clains 1, 2, 11, or 40.
94. An agent conprising an am no acid sequence having
at | east 90% sequence identity to any one of the am no
acid sequences set forth |n SEQ I D NCs: 16 25. 95 The
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met hotrexate, 5-fluorouracil (5-FU), doxorubicin,
paclitaxel, docetaxel, cisplatin, carboplatin,
wao 200m2doe;n, ral oxifene, |etrozole, epirubicin, PCT/US2009/040259
bevaci zumab, pertuzumab, trastuzunmab, and derivatives
thereof. 104. The agent of claiml1, 2, 16, or 44,
wherein said first and second bi nding noieties
specifically bind the same target nolecule. 105. The
agent of claim1, 2, 16, or 44, wherein said first and
113. /5 pelgpgtid MkenN@nippisB iafsnoSRaGkESiieabb w4 bhdghidb héig felues 494-513
fﬁa%ﬁggﬁﬁlnolecules. 106. The agent of claim1, 2, 16,
0 . “Wherein said first and second bi nding noieties
specifically bind different epitopes on the sane
et nplecule. 107. The nethod of claim&65, wherein
114. %15 |P81YP‘?H’“§F lakeg o5 daight Spramenrisge ainet dcisrogghse 29170 and gmino acid
mgdmguBQSQng t\@J.get nol ecule. 108. The nethod of
cl ai m 65, erein said first and second bi ndi ng
noi eti es speC|f|caIIy bind different target nol ecul es.
N | el . . |
115 T PRI RNNe e Blintl 3 S W RERR St 7 Bffhnino aia
mﬁdwaﬁ@ﬂé@@gfﬁﬁQﬂhéKsane target nolecule. 110. The nethod
of claim71, wherein said first and second bi ndi ng
noi eties specifically bind the sane target nol ecul e.
116. Tht polypépeiderbibkee df @iimcl 18] complisinglagirei didsadidhck i10-200 arichmino acid
ieties specifically bind different
mmdm§§§§§?5ﬂgﬁ§gﬂgg@91 112. The nethod of claim 71,
wherein said first and second bi ndi ng nnieties

ecific di fferent epitopes on the s
117. T?‘SP@‘@PG%@?L%‘\? f 3%% 15otrrisiee 2uperCidse B s é@é@s@ﬂ 275-580 of
SEQ I3 A&®): 1A pol ypeptide |inker conprising amno acid
resi dues 25-44 and am no acid residues 494-513 of SEQ
IDNO 1. 114. The pol ypeptide |inker of claim 113,
118. The id I 43! i '
# gplgfﬁ;é glsngmé di%gl ﬂ3QﬁﬁhQ%‘8§lp3§ngQ @agpaTﬁlga i hbicty.
pol ypeptide |inker of claim 114, conprising am no acid
3 - | - .
119 TR R G P BT R sfi B B Ro S v
said firgtdrpdingsinpigtydokaid pelgpaptidebildues 10- 200 and ami no aci d
resi dues 300-575 of SEQID NO 1. 117. The
pol ypeptide |inker of claim 116, conprising am no acid
120. The polgpepsidSHidsOobndm249; ﬁﬁﬁemﬁaldSEan&)ﬂ\mhdskaid fit& Bindibgenoiety to

ker aim 113, further conprising at
themnngéégl‘”ng%% @Vﬁ@ %@mﬁﬁfety 119. The pol ypepti de
i nker of claim 118 further conprising a first

121. 'Iﬁ.g égvpp%lge Igﬁ%gg z%{p&ré B: \plgﬁ‘téelll? %aﬂ E(?nsngclztgrztgrlu{s%%lg %Irbq(l::i) ind 1gng moiety to
the carBsXy\@eiis @€ sdid plepepalic Ghi@i.m 119, wherein said
connect or bi nds sald first binding noiety to the
am no-term nus of said polypeptide linker. 121. The
122. TRObPEptildBKet Hk@LimOif19 ChidrdTh A& coniB&5EIal %lydomds said first binding
connector binds said first binding miety to
moietyde pHdRYIYREHA ks of sai d pol ypeptide |inker. 122. The
pol ypeptide linker of claim 119, wherein said
connector covalently binds said first binding noiety
123. Thepdapaptigolinisepfdde 118 fikérer con2Bing Rvecopd bindmgmidey.
i nker of claim 118 further conprising a second
bi ndi ng noi ety. WO 2009/ 126920PCT/ US2009/ 040259 124.
The pol ypeptide Iinker of claim 123 further conprising
a second pol ypeptide connector that binds said second
bi nding noiety to said poidapeptide linker. 125. The
pol ypeptide Iinker of claim 124, wherein said
connector binds said second binding noiety to the
am no term nus of said pol ypeptide |inker.



126. The pol ypeptide |inker of claim 124, wherein said
connector binds said second binding noiety to the
W@ 20000206924 er mi nus of said pol ypeptide |inker. PARVS20041¢40259
pol ypeptide Iinker of claim 124, wherein said
connector coval ently binds said second binding noiety
to said polypeptide linker. 128. The pol ypeptide
i nker of claim 123 further conprising a first
connector that covalently binds said first binding
124. Tlmapfppeptme lifler aﬂﬂmgl 08 rfmmfa:usanfrisﬁgiad;e@mlhwl@lpéﬁtig;eco;nector that
. inker ;and. a second connector .that covalently binds a
binds sgid sg3pgd &nﬂﬂ’igﬁ@m‘?ﬁﬁf% ROYY HeﬂtéJeéﬁlpﬁoxy term nus of said
pol ypeptide linker. 129. The pol ypeptide Iinker of
| aim 128, wherein said first connectaor conprises the )
125. T@ﬁpﬂﬁp%fiﬂll@@amgl 12AgVRsreimps genaeder bindsesaid sepond binding moiety
unhe&ﬂﬂ@éﬁﬁ@ﬁs&%ﬁﬁ&bg?anhﬁﬁnﬁﬂlno acid sequence set forth
in SEQ I D NO 5. 30. The pol ypeptide |inker of claim
123, wherein said first binding noiety or second
e e o cal . el ot i na .
126. T8 D PRI B of T AR SR LOTLPELH R FRIRN piing moiery
to the agiheyy termoinas of sBid po{ypeide)idkernol ecul es, domai n
anti bodi es, di abodi es, triabodies, hornones, Fab
fragments, F(ab')2 nol ecul es, tandem scFv (taFv)
127. The pgppptids liket of cdaimflad ewlieede plidc@nedtod dogaledlsy, binds said second
... aptapers,..and bi.ql pgi cal |l y-active fragnents thereof,.
mnmn%%i@ggﬂgh%B&ygzBﬁ?@@wrinker of claim 123, wherein said
first or second binding noiety specifically binds a
rotein selected fromth roup. consj sti ng of i
128. TR, BOIVRRINS R CHIHIR 1PAGHTTT OSBRI CPRITR] that gty binds
said firbtsididgnmbibdy@o te QMidd EAGIRIof GAiFHd Ly pdPBae BRRY BB a second connector
epithelial transition factor receptor (c-net

that coy]aétipgy 8515% a se&p@cwgiﬁdip 808ty ‘r@ﬁhqga)“b,OXé Eﬁr@‘@?“ﬁﬁf safg(; Mmptide linker.
factor receptor (EGFR), epidermal growth factor (EGF),
heregulin, fibroblast growth factor receptor (FGR

129. The peleptidedinkev el aindd Hviresain esid firstespnentor cpy@prises the amino acid
&ORRL 12 RAZPRGTLYILARCRA0G LdREL i

Sequengr owt h fac 51 r (IPDGF) , cvagégl ca?%% E% %%‘19@%‘8% ?%%Qﬁé S48kt in

SEQ ID ¥éxor receptor (VEGFR), vascul ar endot helial growth
factor (VEGF), tunor necrosis factor receptor (TNFR)
tunor necrosis factor alpha (TNF-a), TNF-13, folate

130. Thep@mepﬁc_ie(lﬁfkbﬂ)f,cldiml 188 eyhetaimssd Bist bindingtmejetyosr s¢cbh®Rpinding

moiety ﬁgﬁ%geétlrglg :,f;rlorrrlli:;[l(las: grlo{élg ?(?n%}sgrg%?{f ahg%(%iﬁ%gs?ﬁ?ﬁ%%ybﬁ;a%é}eéuIgsflbispeciﬁc

single aheibaiyt(GeFd ).§ BbRR)Ies, dy@hid aoitatles rdabepieq riabodiek Geytd@es, Fab

o) R0 Bl i P i s,
aptamefs ORIV 616gical SR A RSfrigrantuhaéorcel | adhesi on nol ecule 1
(VCAML), CD166 (activated | eukocyte cell adhesion
nmol ecul e (ALCAM ), CD178 (Fas |igand), CD253
131. Thel pryeplidl 18tcARFRREQIDS WHIEHAC LMDl 2Bl bRANeoiet) FRifically
. Ilqand, CCR2, CXCR3, CCR5, CXCL12 (stronal
binds apEitein gedeqterelion etesrupropsime of insulimiikergreikifectar L(reqeptpy (IGFIR),
1GF2R Ghbin dike LRGP ERIS (1RIFR MR s8Ny Rate: ndit] ;
N%GE?l,egphriﬁ'fEéh &regept%r,6ﬁﬁ%o§a2m§38?§%§?ﬁxggwﬁcnwo’
hepatogyéirasewidriacien (BE).cepidemAgd @Ak fideior cesem BB yepitieanal growth factor

(EGF), ?}IDQI{E%% ﬁlpgérgég%(ﬁ Wé%l};dé é%%ﬁ}? é%%),&@%:l%t?%ri%%%gl}[r?\%g&hfgcstiororgceptor

prostate specific nenbrane antigen (PSMA), TAG 72
antigen, and fragnents thereof. 132. The pol ypepti de
i nker of claim 131, whersin said EGFR i s

erythrobl astic | eukem a viral oncogene honol og (ErbB)
receptor. 133. The pol ypeptide |inker of claim 123,
wherein said first or second binding noiety is

al phaf et oprotein (AFP) or an interferon, or a

bi ol ogi cal | y-active fragnment thereof. 134. The

pol ypepti de |inker of claim 123, wherein said first or
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(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-B, folate receptor (FOLR), folate, transferrin receptor
(T1R), mesothelin, Fc receptor, c-kit receptor, c-kit, 04 integrin, P-selectin, sphingosine- 1-phosphate
receptor-1 (S1PR), hyaluronate receptor, leukocyte function antigen-1 (LFA-1), CD4, CD11, CD18,
CD20, CD25, CD27, CD52, CD70, CD80, CD85, CD95 (Fas receptor), CD106 (vascular cell
adhesion molecule 1 (VCAM1), CD166 (activated leukocyte cell adhesion molecule (ALCAM)),
CD178 (Fas ligand), CD253 (TNF-related apoptosis-inducing ligand (TRAIL)), ICOS ligand,
CCR2, CXCR3, CCRS, CXCLI2 (stromal cell-derived factor 1 (SDF-1)), interleukin 1 (TL-1),
CTLA-4, receptors alpha and beta, MART-1, gp100, MAGE-1, ephrin (Eph) receptor, mucosal
addressin cell adhesion molecule 1 (MAdCAM-1), carcinoembryonic anti gen (CEA), Lewis”,
MUC-1, epithelial cell adhesion molecule (EpCAM), cancef antigen 125 (CA125), prostate specific
membrane antigen (PSMA), TAG-72 antigen, and fragments thereof.

132. The polypeptide linker of claim 131, wherein said EGFR is erythroblastic leukemia viral

oncogene homolog (ErbB) receptor.

133. The polypeptide linker of claim 123, wherein said first or second binding moiety is alpha-

fetoprotein (AFP) or an interferon, or a biologically-active fragment thereof.

134. The polypeptide linker of claim 123, wherein said first or second binding moiety is selected
from the group consisting of natalizumab, infliximab, adalimumab, rituximab, alemtuzumab,
bevacizumab, daclizumab, efalizumab, golimumab, certolizumab, trastuzumab, abatacept,

ctanercept, pertuzumab, cetuximab, panitumumab, and anakinra.

135. The polypeptide linker of claim 123, wherein said first or second binding moiety is a single-

chain Fv molecule.

136. The polypeptide linker of claim 135, wherein said single-chain Fv molecule is human or

humanized.
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137. The polypeptide linker of claim 118 further comprising a diagnostic or therapeutic agent.
138. The polypeptide linker of claim 137, wherein said diagnostic agent is a detectable label.

139. The polypeptide linker of claim 138, wherein said detectable label is a radioactive, fluorescent,

or heavy metal label.

140. The polypeptide linker of claim 137, wherein said therapeutic agent is a cytotoxic, cytostatic,

or immunomodulatory agent.

141. The polypeptide linker of claim 140, wherein said cytotoxic agent is an alkylating agent, an
antibiotic, an antineoplastic agent, an antiproliferative agent, an antimetabolite, a tubulin inhibitor, a
topoisomerase I or II inhibitor, a hormonal agonist or antagonist, an immunomodulator, a DNA

minor groove binder, or a radioactive agent.

142. The polypeptide linker of claim 141, wherein said antineoplastic agent is 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, and derivatives

thereof.

143. The polypeptide linker of claim 140, wherein said agent is capable of binding to and killing a

tumor cell or inhibiting tumor cell proliferation.

144. The polypeptide linker of claim 118 admixed with a pharmaceutically acceptable

carrier, excipient, or diluent.

145. The polypeptide ‘linker of claim 118, wherein said agent exhibits an in vivo half-life of between

6 hours and 7 days.
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146. The polypeptide linker of claim 118, wherein said agent exhibits an in vivo half-life greater

than 8 hours.
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