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PROTEI N LI BRARI ES RELATED APPLI CATI ONS [ 0001] This
wap@siocars on is related to PCT International PCT/IB2007/003908

Application PCT/US2006/ 023742, filed June 19, 2006,

whi ch cl ai TIRANGFERRIN FUSJON PROTEWULIBRARIES

Application 60/691, 229, filed June 17, 2005. This

application is also related to U. S. Patent Application

5 4 il ed Novenber 23, 2004; U.S. Provisional
RELA.&%@I#@%F%T@)@SS 404, filed July 9, 2003: u s
Pat ent P cation 10/ 384,060 filed March 10
[0001] This apriication & felater e P/%ilmt@mat@ﬁabepnh}@twf(lﬂu%%006/023742

fled JUFSPHT 2080, et 1] DA LRLB PRERSPRAAARRGeft coreo1.229,

filed Jdr@OOZ]ZOUSef'ﬂlleaﬁphcatMBtallmralaﬂedttei).ﬁg Phltmitokpplica?on
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ProvisibhabApplicijioh ©&0¢4(&)003)) filad higuat 80 2002, idlirafrhicle pe imicogporated
and sel ectio t hods have becone commpn research

by refe{%qesln(tgmrzqng%ﬁet al . (1995) M crobi ol ogi cal Revi ews
59: 94-123). One of the nost w despread techniques is
phage di splay, whereby a protein is expressed as a

pol é/_p tide fusion to a bacteriophage coat protein and
FIELD O é’tﬁb\hVE&'TLQNeened by binding to an imobilized or

sol ubl e biotinylated Iigand. Presentation of random
[0002] ﬂfbptprele@n igvesttiopretaied tmfumardagineoh&mu@mt@g llbranes and the

oseof FAUGRgs o SO EIRYaE DL AL 5L o i

bindind’hégdegli spl ay has been successfully applied to
ant i bodi es, DNA binding proteins, protease inhibitors,

and enzynmes. See Hoogenboom et aI. (1997) Trends in
Bi ot echnol . 15: 62-70; Ladner (1995) Trends in

BACK% 0g ‘é‘??ﬁ”%&”"’éi‘t‘é@ 1bgggr?2|\/gtrk?%hd(étgggl)i (1996)
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[0004) R IRAONAT IRr e &7 epaoad selecion aitnddk Pt byt dommon

researél?fdbl’@'ﬁ’ﬂﬂ@é%eb@ﬁ 1 ges)aRpsSlologRs ﬁw@wggegmgag One of the
i otechnol. 15: 29-34. One approach aken

most wucﬂ\ew@@@ﬁe@mws is phegachspiny, pragremythpipieinds eypwssed as a
potyoetfa Al 8 B honG B bEIER AEbl BBBlE Sroenca by
bindingP® & éniotiized or soluble biotinylated ligand. Presentation of random
peptides is often accomplished by constructing chimeric proteins expressed on the
outer surface of filamentous bacteriophages such as M13, fd and f1. Phage display has
been successfully applied to antibodies, DNA binding proteins, protease inhibitors, and
enzymes. See Hoogenboom et al. (1997) Trends in Biotechnol. 15: 62-70; Ladner
(1995) Trends in Biotechnol. 13: 426-430; Lowman ef al. (1991) Biochemistry 30:
10832-10838; Markland et al. (1996) Biochemistry 35: 8045-8057; and Matthews ef al.
(1993) Nucleic Acids Res. 21: 1727-1734.



di splaying the library peptide on the outer surface of

a bacterial host cell capable of formng pilus. See
wa@soparent 5,516, 637 which is herein i ncor popat/exbotyy003908

reference in its entirety. [0006] The FLI TRXTM random

[0005] Gﬁé’cﬁdig{?ré | P §§é’ Pfsgféé/ "sé@@l%ng%ﬂe'nfa?cé_ ?Quﬁ'ﬂéﬁé’&bﬁ@» rHE®RDds have

roteln
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ormin L€ oo 305, LABPELAAEReR VR iibbrpog busgioence

its entif@ di agnostics. Peptide sequences that bind to tunor
specific targets on tunor derived epithelial cells

[0006] T‘ﬁé‘ ‘F—'Lﬁ' RRT'b?&ﬁUdrﬁ‘ ?@gtlﬁé %Bré@' itk “'LTfBﬁ_é\‘Jhn%ngﬁ@é'ﬁ uses the
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bactenal(f]ag)elIar/pmte[noﬁtb@] aryé fioragiexin, JuxA aicedigplepiaaanspst peptide
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See Ludét 41ha9e53Bib Ttneldgy! 13: Eeop| Fhessy s o8 Yeehtddplied to
di spl ay systens, such as the pYDl1 Yeast Di splay

antlbodyeemtﬂpamappmvmer depalamment encré@nﬁwwnecﬁ)hvemt%?é vaccine
dellver\"i1 8?%8}&& LR TNE ﬁ%ﬁBFaQ{onoéf vﬁﬁc?le %%rll%\(é %H@%t}a?itfgfo?%ln@ﬁonmental

rgn’proters on
clean-upep@pbees andrbagiiostios. Paptide ksequéace’snttml bihcbtxo tUhmr/s@éblflc

targets & WBJor e BB SAbAIR | Gas HRuSpe band HrntBirg Sising the FLITRX ™
systemCOS’é’é BP(S ] eﬁ"a73 MA%?@Rg:Sl‘dﬁﬁ%ﬂ Ontdsg gxf('ﬂ@?eﬁﬂ ar

east’ cel e Aga2 prote

L

and haKf bteba.suebéssfbramg}ferd:dimlmﬁmetof tihe Hlnltgwnspof gheege and bacterial
ternmn t

cispey Sy OSSR SRAALFS 1 st Dty

VectorR‘?( (ir#{ﬁt‘?g?‘%@“"'tﬂ fecﬁrﬁfl |€§F Us@th8'=e8 Eﬁﬁlh‘?gcé’&of' Bes.

sur ace g uttnin 1s a native yeas
cerewsme)toeduaplaw{ommprqteﬂnlsprf thextallmwfare. al tepaagbiutinin receptor

consisi331 556 SoFRRS 85t GRS HEE) o6 ASAT MR THEALAG roten
(Aga1 pWQB%m@W'ly Seéretéd fronTHHRXAINERI bECIMES bbvéﬂ@hﬂy attached to
onponents. Boder et al. in "Yeast Surface D splay fo

B- g|ucan indbe extrageliulal matrof ofthet ysiast BxlbedsiThe, Agaz pmtey\ (Aga2p, 69

amino &5 35 5 et BRMCE T oy e iR g XREAh remains

attachdd 1©he c&llQRrough\e cHHISEIONIBD AgaleT fﬂrﬁZQQé/n@iaaEB@@ﬂoHQif Aga2p is
439; US 6, 699, 658; and US 6,423,538

328, S
requnreaﬁpem%ﬁ%wﬂ@trt@mm&m'lsoqrat%s Bid peptidesnan de fuped to the C-
termind@ Yok bRldettation on the yeast cell surface. Agglutinin is a native yeast protein

which normally functions as a specific adhesion contact to fuse yeast celis during
mating. As such, it has evolved for protein-protein binding without excessive steric
hindrance from cell wall components. Boder et al. in “Yeast Surface Display for
Directed Evolution of Protein Expression, Affinity, and Stability”, Applications of
Chimeric Genes and Hybrid Proteins, (Jeremy Thorner et al.), Academic Press, 2000,
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[ 0008] One of the drawbacks of this system however,

is that, since the Agaz2p-fusion protein and Agal p
wae@snenei red to forma disulfide bond i n ordepCT/aB2001®3908

Aga2p protein to be tethered to the cell wall, the

Vol. 3%fpé‘ge%ﬂt30 289dUS8,699,658] #haUS/6/423,588, wlm«tHﬂacmhgrefilﬁ)%
60% of yeast cells effectivel y di spl aying the

|nC0rp9raig@|bfy referenee guitelantirefigs. rel dhause et~ al . (2003)
Nat. Biotechnol. 21(2): 163-70. A need exists for
[0008}@ae of thesgiiaxbasks ok this lsusten, hawguessisibat, sinse, tthAQﬁ?tp'fUS'O“

T

be tetIﬁ’én‘éE't@)théEéll @Al thd Eitichty of eibplayeis rélam/elgxhewl wgarmmy 40% to
e screened be attached to the C-term nus_of

60% qi yeaétsceﬁllﬁ effe}%vgvéi@iwaa iloe Preteliseiy theysuéacst 1885 Reidause et
al. (20@?%\1@&8@%«% .S (3. e gt Ag{é@éﬂ%&ﬁs&%r LS8HL¢ ﬁs%l%ﬁl system that

I's'‘réqurred f Vit cc r

that pr@seﬁmﬂrnest',ﬁr&)tfaﬂr peoteinsefisblitear Grpbaaﬁllssmﬁaem t hat does
not require the binding of the N-term nus of the

[0009] ARAEr dizivivackesihe Pejal praritl Agazpyeaéxcaugpla?sfyslreum /s that it
usion Protein EOOll] Serumtransferrin

requirg® thatdhe fgang tope scesaned be atachgdiaihgrC \(X@m@}ﬁtls 6f Aga2p. As a
result %Bg%g/gge?ﬁ g%ﬁﬁ& bEake@id'dSIeLl Bhtides! IHQNI‘“EF\ Ut N%rlﬂﬁﬂjs is

0 vari ous | ues Vi e transferri
requiré ésesihding(aidRdr I@A‘Eﬁﬂlﬂe@foraictlvﬁ)lg &Q}:oMigly,l%meeﬁlemsltefnr a

flexiblexisAloy Systomsthgt 9068 ln'O'\'éEﬁﬂy Shesindiig %%1'@2%‘ t@ﬂi} nus qfgthe ligand

e nost conmon serum nol ecul es, conpri sing
toa y%a;st%%ﬂggét&ws 10% of total serum proteins.

Carbohydrate deficient transferrin occurs in elevated
| evel s in the blood of alcoholic individuals and

[0010 hi bSIf%WST!ﬂ Fl gn%r EE%@y‘f' life (approximately 14-17 days)

ated transferrin (approximtely

[0011&%@@qg>én§f@7rlq?§f\fan o rg)rrﬁ%riglg% %%’31 \@ﬁbﬁ]molecular weight of
80 00663&%3@ tl‘?éi%?nds“fr?mn ﬁ%ocglge‘)JlatGri &nd fPABSporfy it 1d vadows/ tissues via

['er et ydr at e- def i ci ent
the trarsferinpeceptor (TfR)\(Am@@setuaﬂ (t1|9§0BP@§cR§MCB[§)Ch@Eu 49: 357-393;

wacolS050% kot B HRR o ol ol ot 526,051,

Tf is opRasTaBRé Aot RInANen sBRUMBEGIa0LIRBE cohprisibg e t@rathjut @l—i@% of total
i ron bindi ng and rel ease and carbonate ion bin
)

serurhprpéeinse arephidrata @@fic'@@téram@rrlpai%f%lr!sel@z@eédqvels in the blood

of alcca?1 %ﬁn@@@@%@@g%@ig%ﬁeﬁg& ifaa?\v\“e((%gé rﬁatelfﬁﬁ'ﬁ days) than

that of glgospatetiearhrizfenrial( @pproximately Aefd days)t B@ yan Biji\eX al. (1983)

Cin. Gl Aplofl A1 GrRREy L1 GPelThs) A AOS Erfynct (2001)
cin. GHERTY (133 27 R SERUPaFF T HSBH o SLgHat A Sopsumpton
Advances in the Biosciences, (Ed Nordmann et al.), Pergamon, 1988, Vol 71, pages
353-357). The structure of Tf has been well characterized and the mechanisms of
receptor binding, iron binding and release and carbonate ion binding have been
elucidated. See U.S. Patents 5,026,651, 5,986,067 and MacGillivray et al. (1983) J.
Biol. Chem. 258(6):3543-3546, all of which are herein incorporated by reference in their

entirety.



di stance froma mcroarray. It has been hypothesized
that elevating a ligand a significant distance froma
w@esrare i ncreases binding of the |igand to BCT/IB2007/003908
receptor displayed in receptor-expressing cells. See
[0012]WRE1AS 466 AT aiity 7 He@v%ﬁqﬁb@syla@arm@mﬁ@ dMuRIng BERRIRATIIke
Inits entirety EM e inventors of the present
proteinmbavae been hagd tcpne atr 8 lligaad denaie @f afusiondgretein at a substantial

isonb4 kR, REKLBE PP e oy AP

signifiddhtidigtaned froat ¥ subbBatey insieaises dirttihg onthe ydrdet® @receptor
transferrin fusion protein that contains a stalk-1ike

displaygsi agecegtmfe)@ge%slmgﬁel,lﬁ oP€Q VHQ&Hé@(ﬁ%Wb\K& igihgrein incorporated
by fef‘?fgﬁb@ﬂ*?@ t"re%t;luce steric hindrance and increase
I'gan [ n I'n

The fusion protel n can be expressed

foo13{} PVERtGRY ¢ Fﬁﬁ%”prte?s%@ BB Bave PR Y HavoifHE yhsterrn

fusmnl@’@lbﬁﬂ\ brafies DS dese S . FatentPRPslicdtioA I0ASTS, 829 WHEH R Marein
urther, the transferrin and |igand portl on of the

incorppraied Ry getarence bnits patiretye alilel PERENE dv@ntian provides a transferrin
rsion GO TS S BB P S0 B0 RGREBOTPSRike poten

designeginowatiucé stdriz hinterntersd ihvsegeAgaddbindiagn T\rweLﬂJdlon protein
likely affect  the conformtion

f
can bq pRKEESES 2ndatislayed AN the Ruipse efa Hoet %‘%L@mh%q yeast, such that
the ex%%@h%r@?@ﬁﬁ'f@? dn! fé‘ﬂ{ Bal'BEdided é’WeRﬂ@@ sBfeetfitY platform.

nvention 1 nc Pls! 6n protein

Furtheir;ihestfaa‘rsfenmn(a'rfc) hgandepgrtloh mfdn@f@mndro’telntcanf be hieaved and used
nvention, the esatr nsferr,i

as a tiaghgeyics ThsifmanbpbBs pBaRbRE.EadmRlh TRk REGSts dsplay

techndl@g;‘ Singe 1REPOMOTBIGS 1RE N- H#rrinﬁ‘é/l%ééd’ﬂ\ga? Hﬁofelﬁbv@'&ld likely affect
protein is expressed on a cell surfaCe of the ce

the coaquumatlnn@d agmakhigard linked to tignsferincel | wal | | nk| ng
group. In another enbodi nent of the invention, the
fusion protein conprises a transferrin noiety which is
linked to a cell nenbrane via an anchor, for

SUMMARYDEGHR IKNPENTIONr . [ 0015] The transferrin noiety
of the clained invention contains a transferrin

[0014FXPEEdHBR iR MmO détan belesy, Qﬁé prESEnt NAABLA. inéiN@es a fusion protein
transferrin noiety can be portion of the N domain,

with a tragsfareaéTf)onoiche knrmﬁse@bpmﬁnwthféhe] inveméion; thegugiop protein

comr 588, PR sBUCHSI S Bt R B0, s

embodlmmabﬁdwet mvenil@h tikiedusidi prdtelmsexﬁrésséldmma cefl sul'fece of the cell
nvention, the transferrin portion of the I‘USI

and ""ﬂfﬁGtt@lﬂhe celt wali ystheeell %b 15 DERUID. | 10 2Rsheicpmbodiment of the
mventlggbg@o%gz%ﬁ@ééﬁﬁ H@f@{'ﬁrngﬁrg étP ?Ytﬁcﬁlng lénked foa cell

membtdre Viasamanghat mrrnnstanm)da GlPédmsbou hat it exhibits
reduced affinity to iron, bicarbonate and/or reduced

[0015]&1‘He tmaﬂisfetrm moidtfios tiey claimeed irdiehtion contzamsed ttamsferrin protein or a
portion thereofy For example, the transferrin moiety can be a portion of the N domain,
i.e. lobe, of the transferrin protein. The Tf moiety can be a modified Tf protein such that
the Tf portion of the fusion protein exhibits reduced glycosylation compared to wild-type
Tf. In one embodiment of the invention, the transferrin portion of the fusion protein

exhibits no glycosylation. In another embodiment of the present invention, the
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transferrin. The transferrin noiety nmay be nodified so
that it is unable to bind to a transferrin receptor,

Wo oosioe7dr to bicarbonate. Accordingly, the pPEFEBR07/003908
invention includes nodified transferrin noieties in

tranSern@ g{bsielitp%fttﬁ@ﬂﬁl@r'i bidtelfDs Phodifiéd BB WAL »?éxlﬂbnt@l‘@juc%ﬁ affinity to

fromthe gr oup consi sti ng of
iron, bigapoostd and/on reduced affioity to a diangfesrin éecentﬁg@omﬁat@l to wild-type

vanstolhs RSB Spo B BB 881 ScablB oo o

transfeWn fateptortd floh 2 to bicamsdrdte] McaBidivgly] thesrebentSinvafon
ther, a transferrin noiety may have nore than one

mcludas. rgadlﬂeelé@quﬂednmenas in whiphethpitiiaieriipineeipbnigympeified at one

or morb SEEE by S BEHReR P 4 A0 et 1 o Yind sie, hinge
site, bit4rBORERY sitd) aidi ret¥ptor bindimg sikerbodi ment of the
invention, the ligand is inserted at one or nore am no

[oo16]¢ﬁé%gaﬁa%iffthé>e@nﬁédWﬁedﬂnh%ﬁ dé\aompléued&ﬁlfagé@wﬂhrtﬁm

e group consisting am no acid positions Asp33
transfemmuewswanows PEYS. @y&w,a trapsfegin poietggnashayeg)ore than

one g 335odafpedylh s, PioRndenBet mAPE Riss e f-prminus, o the

C-terminu@astdhahitapidfdreinlraciat _I)Ed)r@dﬂa)ﬁ@e wgatse dithivothedtaridferrin moiety. In
transferrin noiety he fusion protein can be

one eaasiment okthespventian, the |'9@@%I$dnﬁ@ft%‘# Pt pgejof mereargino acid
posmo?‘\‘é bPtd Q1568 I(]ﬁ SLNgfsgBFfetdyfrorﬁ e PP&&C%‘S;G%S% of amino acid

expr essi ng a vecto
positiohs AlssBBIAsmﬁFo ussranb, Prspo8| GIydsd, Lys280). HifR89,85en288, Ser105,

uut £ 0IEG, SR Tt v B b Y cOer | 5° one

residues within the transferrin noiety. For instance,
[0017]iThe investionealse ingledes 9 ligagd Mﬁwsdog@teﬂéﬁ“s@n sipesedsloop of the

transfe?ikﬂ‘PHL A‘t'ly alg'%gius%n h 8nb e@Q@%atQheﬂggHﬁ nibiety is in-

nmor'e ran §hi Fed Surtace exposed
frame with the traasfduds mdmafty;)fl:ﬁr iesthock, ienéxprassingrimayhast cell a vector

trapnsferrin fusion eln or transferrin rot ei ns
codmg,fgr@\gﬁg@rqu@gr[g@ gfﬂ ﬁgﬁ Qurface exposgd ani no
acid residues., Surface exposed am no acjds of
[001 8]irr an@th@r embagiment the fiaand MoetySNAY CAMPESE 08NS & more
randonﬁé@%ﬂﬁac@é‘%‘ﬁ@sé@aﬁhﬁo akfg: rey?:‘ile‘s%ﬂﬁmﬂééeﬂaﬁgﬂeﬂ% Afdict ¥ For

entral or cluster I'n an expos
mstancreem@tranﬁerrﬁraamlebypnaydontam ahleasft alboatr; fadwout A, about5 about 6,

L ngl , ot ted to,the d
e G518 e B-5etBin LTS5 LB o
re&du@sgqn drix @P\‘B%lrﬁ@ﬁ' ta'lfb‘i‘a Qﬁ‘t@ns?é?ﬂHtfuﬁeﬁ'drbl%‘ihszé)ﬂtréﬁ’sfemn

ut 217. [0019] The 1igand can take many forns,
proteinisris ICQU$tl1tgr;ted msmg)amtutram edrfacs expasashaminshadid residues. Surface

exposq;ggmb()dédp gb?'ngfdgﬁﬁ gtﬁ.h %?gg%pfgrgrarﬁ{ﬁél ugﬂﬁ rétdt%@%esus methods

known Gt bﬂeﬂﬂﬁrﬂah}doﬁﬁi@i BiMmd acitieesidnies GR) be lsegasdtalry:lustered
contain a variable or 5 WD 2008/ 072075

in an epET3aedERigN.0S8dage exposed regions of transferrin include, but are not

limited to the amino acids at about position 85 to about position 92, about position 276

to about position 298 or about position 207 to about 217.

[0019] The ligand can take many forms, including, but not limited to, a single chain
antibody, antibody, antibody fragment, antibody variable region, random peptide, or

antibody complimentarity-determining region (CDR). Ligands may contain a variable or
5



random regi on and an unvari abl e region. In one

enbodi nent, the ligand is a random peptide. A random
wWeemsiot®7s i gand noi ety expressed with a transfRCT/iB007/003908

noi ety can be created by many net hods known in the

randorﬂfu‘égldhoéhtﬂaﬁ@nvéﬂébl@%giolnmIhQﬁhetémb@dwmntpnheﬂ@aﬁ% a random
DNA shuf I|n? A ITgand noiety can al so_be added
9

peptldelo Aafatﬂd@ﬁtpépwfh ang mwtv sxBrasselinith arnsfeltin sRoigEcan be
createf A RO 300U e LRGN, bLAGRIRR B ofor prone PR

and DNPgﬁfmnngﬁellgéncgmﬁbtmnn éschpadded dd abrantsfenint fusioneprotein
more receptors or_agents such as a peptide,
after t%{at@énasraér@élgv&eenémn%agl toxi n, metabol i t e, and

nucleic acid. [0021] In one enbodi rrent of th
[0020] Theckiganshcan he al liggadofiiatesest msane! liggaddn s lrhianof ligands. The

oo Y BASS S5  l 5 o TR AR 7 Pl LA popce

antigeR! AOeRtdry ahtbddis tdxigametdbolith, radsaspleio@eid. For
i nstance, the ligand can be the integrin binding

[oozmﬁ%‘ér%b&au%éﬁt)bfﬁ&@n{v@%n Whémtgana i®h me/m gHOsThaieg

am no acid residues flanking either side or both sides
sequeote chataRtng eguasoere fandorizedatwap Aelds vthin e ligand bmdlng

socuehBt5EH 8B W SRt T TNEARER Gy, 52 o, e tgano

can b@ﬂd@ﬂtﬁm blﬂﬁlnbf‘s%qUé‘v‘\eétArnglytkgp (RGDY) Wltmoﬁ@(éfﬂﬁﬁow}@hdomlzed
0022 previ ously discussed, in one enbodi nent,

ammofaféfﬂ &?ﬁl gen Bankieg pHibpieige or bok) Riderel &g RGrméegpawe “In one
emboc{ﬁm ?\2‘1}5{ ﬁ?e{]lﬁg@nﬁ A QH% ‘ﬁgaﬁ&‘g‘C RGM@ e\&ﬁél’éu)? id § randomlzed

ans Fin noi and termn
aminol autdresiduen irhe fudhér, erhbodimestt aﬁthza mvantldma tbelllgamdllsk .
gne enbodinent, the Ctermnus of the stalk noiety
XXXR@%ged to an anchor noiety. In one enbodi nent, the

stal k noiety of the present invention spans the cel
[oozzmﬁ praym@lsye@gpss%um oReMRodimest, 4he¢ugom<éﬁem ewpf'%es a stalk

m0|et We lsrahlg Wcﬁ@@yéa"?\t 5 oﬂsﬂtte'ddﬁxcp Blabid W‘!{eﬂ%ﬁtﬁ% ?@é{d to the

as a
transfmmfﬂﬁmet)oanéntb@-térhunﬁsjklcatedandhelaell famimstghce,lie tkn@béll wall. In

one eigPapimer 15 CIREREUSALAE Sl ity i FiSEel Hegt pagtiay moiety. In
one er‘ﬁ'b%@kf‘”‘r’é’rﬁdtl'@‘stbfkemﬁﬁd/ o?‘th"ef ﬂ%@entﬁh@eﬁﬁﬁ?@@ééﬁé e &Il WAk of a yeast

nolety may give 1t a rod-1like conformtion
cell anghisgenesallyca smaderately ta nendly glyadsytated peptidet Byrspaseing the cell

wal, 5 BGRB8 AR MR iy ot

throug‘l’lr theQesiv@dll. Ofn sndtHEr EmbBtphént\GEith@ ivedttioh! thgngalk moiety spans
her eof . The nucin domai n may i ncl ude, for instance

the CGN/M@ll andiszmariglndispaged ombesad suriacss, Tha exmpasition of the stalk

moioty oVl i olictor Witus ke sterk it e would

otheriib@erist betwearmtheslion pretdin, ndtablytthbligandeand tenhestreell.
a human MJUC1 domain such as the peptide correspondi ng

[0023*'?;«5 inng]I(‘Hﬁheﬁy@né&ﬁb@nt&ﬁﬂ@ﬁé&%lﬁfofﬁﬁﬁubiﬁ Nici® vafiait or fragment
thereof. The mucin domain may include, for instance, MUC1, MUC2, MUC3, MUC4,
MUCS5AC, MUC5B, MUC6, MUC7, MUC8, MUC9, MUC10, MUC11, MUC12, MUCA13,
MUC14, MUC15, MUC16, MUC17, MUC18, MUC19, MUC20, MUC21 and variants
thereof. In one embodiment, the stalk moiety contains a human MUC1 domain such as

the peptide corresponding to the nucleic acid sequence of SEQ ID NO: 5 or a fragment
6



6 WO 2008/ 072075 PCT/1B2007/ 003908 thereof. In

anot her enbodi nent, the stalk noiety conprises two or
woreeos/orm®peat s of a nucin, for instance, two OPCTIB2607/003908

repeats of MJUCL or MUC3. In a further enbodi nent, the

thereob! Bl ¥ndREEEMDBETREMS B ét\éfk rﬂb:éf? E6NIPrisEs 16 o hare répeats of a
variants or fragmsntst her eof romthe grou

mucin cfon #stancey twe ovTIre repeats qmaamwcmuqam Purmmwbodlment

the steftpapjety ok s sty Hpsalals G eabirigiedtapts thereof

from tH‘éJéR)l}p MisidlingafivuCY , AICE aMUTE, MUC@M@CSA& MLKCSB MUCB,

teins can be engi neered b known i

MUC7aMUC$ MUGS MHed O, Wcmmué%wga %th&V’s M?@GE4MUC16

Mucﬁh RIgC A g‘ﬁ\/tﬁ@g@;ynetﬁ@%o 'g?jwefl‘}% uéh ¥ ‘Pi;%ﬁgﬁséré%&aﬁéﬁg lof other

stalk prastelnmbangb@ ahgineeyshby nvahdad@km\ﬁnmsthé:art foninstanes, byn
one enbodi nent of the invention, the stalk noiety

randompigRddnHiagdspesisnsi sts of Agal, a variant of Aga 1, or
a fragment thereof. [0025] The fusion proteins of the

[0024]Fiheswialk maigintayralsagoataibor sensisteofHtael projeing thatrateng

oD A5 8, PRR 808 O RS ptonce

one erfabodinaraloettid ventitwthe avalk emdibty duntaint lve cbnsistsof Aga1, a

protein of the invention to the yeast cell wall. In
varlanb@feA%ﬂoaf adrgmantitherechventi on, the stal k noi ety of
the fusion protein is the cell wall |inking nmenb

[0025]ﬁ’<he fuﬁ@maaf@tem@@twﬁgemtrlammm ey alsorisicide a @QH Wal linking

memb%afelﬁ?clh' emg &6’ mﬁ@k@%&é%ﬁ%@ﬁpgﬁ Rﬁsbo?ﬁ) é)rtgemlr%é @8 'I%lér?n%t Ilgqlhe cell wall

Imkmgtmembepbadeevalentlgalon hog-dovalently Hird the fusiirdpreteinfebthe invention
tance, a stalk noiety or anchor noiety contajnin

to the ypastGelille IDrqis PROYRSNST6EG kuepties. Barstalkmpigty of the fusion
protelrij?sStHLéf el e&v%?lqﬁ'ﬂ’( R m‘@'n’itﬁbro%r%st?ﬁééa (P@W’dz{n%@gé?ﬁ%@ sfik moiety

roteins 1n the ce
can crosdin@rio ﬂnetn glunané of Ires cell/walli Qithercelbyalil bnlﬂhgynembeea fnclude,
0 act

whi ch. .al
but arg Botiited 19, HeRliteR PPN igh REs TR FAbLtance, a stalk
m0|ety‘7('§l4 anchbh %mél@ﬁd?ﬁﬁalmﬁgeéﬂe 6PMOPE uAPSREd cysteind iéé'i@d& can form a

mber or can tether the fusion protein"to a cel
dlSUlfIdﬁah‘blﬂd;(ﬁéWlt[‘lM@?qr roaee unpdiced eysteing reaidaiss of @rotems in the cell wall.
tethering the fusion protein of the present invention
[0026]t'l‘dnea‘uy|@a31rotmh bf thenibvantion eamonptiondlyragntaisn an anchor moiety which

TR o T TR K (O

anchoRdidty %Qh'bé”a E8I1 W linkingy ienribr R @alitbther anafusRRPHIASIn to a cell
sequenhce, such as the signal peptide sequence

membyanevi ded in SEQ ID NO.: 15. A GPl peptide anchor may
al so be used to anchor a fusion protein of the
[0027]iOnecanchar domainitaghble efitetiveriogi the desibn peoteiraottheeprgsent

inventign r{ggr%als?gell membrane, among others, is a glycosyl-phosphatidyl-inositol
(GPI) peptide anchor that is added through post-translational protein modification to the
w-site in the GPI signal peptide sequence, such as the signal peptide sequence
provided in SEQ ID NO.: 15. A GPI peptide anchor may also be used to anchor a
fusion protein of the invention to a higher eukaryotic cell membrane, e.g., a mammalian
cell membrane or a plant cell membrane. In one embodiment of the invention, an

anchor such as the one provided by a modified GPI signal sequence transiently tethers
7



cell nmenbrane or a plant cell nenbrane. In one
enbodi nent of the invention, an anchor such as the
wor@sprovs ded by a nodified GPlI signal sequenckCT/IB2007/003908
transiently tethers 7 WD 2008/ 072075 PCT/1B2007/ 003908
. . | :
the uskFpll 99 UG S0 el Sl BORLSBBIBTcI, Once
cleavegytbhedusionqraieirsraneaihe tettherad tdhthecad!l viaitlze calbwadllinkingl hember

linking menber _.as .a result, of glycans fromthe stalk
as a resiff 61 GFGARR G om KESStRIMABRIS: PE o Baked Riouhe Bifs Sluéans of
the cele®Rhl, wal | . [0028] In another enbodi nent of the
invention, the anchor is a transmenbrane domain. The
[0028] I %ﬁ%@%@irﬁ@ﬁ%ﬁhé Trjl\@nti‘i)ﬂptﬁéeaﬁ&%rr@Q't%s?rferﬁbrane domain.
single pass type | or type I1" nenbrane proteln or any
The tramssembraine doervaindTMD Jacameetharegior of asingdé pass type | or type |l
nul ti span nenbran rotein 0029] The present ,
membiBRE AP IaI 06 AEBONALY Uik SCYa1! HeRTBPBAERS reipBaf & ruligpan
membraReqHeid.he claimed fusion protein. The nucleic acid
can be inserted in a vector and used to transforma
(00297 FA8 prcent ORI HRIAdTIFE IS B FBjctital Bnpodes the
claimed fusiex pratei. t Tree Aucleizcragid cbribe. inseded i aveaofor anldI used to
expressi o of the fusion protein can, pe controlle
transfofiELh 0% SRl owHAN AR Xaret oo STordhath aih 1B AUGler afdgt the
present Wﬁti@ﬁﬁp@rh%@?&&f carl BRpRISIIRE Fudioy g%tbﬁ'ﬂ I'nﬁ%tiﬁ*?éf é‘)ﬁ)ression
[Tbrary of fusion proteins expressed in a collectio
of the fusionquoteie bl pefapntiolied dydvethads dnorat indhe @irt, Jerdsstance, by use

.cel ls expressi the fusion.protein of . .the invention, .
of an ingflilile, BrolgSTeR, 0 Wrete Bt i neisizse eyt hision sroteins
expres€&d Afla BBNEctRIn ¢ SPEERE Tbr inkiRTtlel 8bollbBfort BBy édst cells expressing
rotein is used to screen for the bindi ng activity of
e

the fusign| prgtaia obtheaiguantionndisplaying rasdomged peptidesapabl e of
expressing the clainmed fusion protein can be exposed
[0030] troarsthayembodinmentufithg poesent ventioni thedfusion proteints ysed to

coroon by S5RARD 2T 5 0Bl BERS el 2 BN A RE LI e o
expres$SingRé sidimedtusion hete tan beExpdised to bhtag%%, intiudl t not
to, FAGS and magnetic beads. BRI EF DESCRI PTI ON OF THE

limited fsrAY AIGOOFEFEPloGUREI thesherisered ferdundipemaativity.ocettsriface

‘ ¥ L epl . £ s " :
csplay EBABEY o BB PV G (IRDRE Kbl PRl B0 v
limited fo, HFAQS dewl mbgnstiaiséadd. RO19C GPI anchor pepti de

sequence and highlights the am no acids responsible

for cell nmenbrane attachnent. [0033] FIGURE 3 provides
the vector map for pREX0549. [0034] FIGURE 4 provides

BRIEF DESCRPPIONOF TAE DPRANANIGS

[0031}FIGURE 1 shows a random peptide or CDR library displayed on a transferrin
fusion protein and the binding of the ligand with a target.

[0032]FIGURE 2 provides the yeast YIR019C GPI| anchor peptide sequence and

highlights the amino acids responsible for cell membrane attachment.
[0033]FIGURE 3 provides the vector map for pREX0549.
[0034] FIGURE 4 provides the vector map for pREX0995.

[0035] FIGURE 5 provides the vector map for pREX0667.
8



[0035] FIGURE 5 provides the vector map for pREX0667.

8 WD 2008/ 072075 PCT/ |1 B2007/ 003908 [0036] FI GURE 6
w@e@siodmwss t he vector map for pREX1012. [0037] PCTAHAE077003908

provi des the vector map for pREX0759. [0038] FIGURE 8

[0036FH1CURE BeprovRiseNhé vettornedp irQREX Y@HEst after two
rounds of MACS separation. [0039] FIGURE 9 provides

t f | GURE 10
[00371:0#1ngiwg3 70hroVRIRsftRE vEEVeK AP for gé%%gé

r s the vector map for p [0041] FI GURE

i v, I
003 GRS Ll e LN GPERHVARE i iunce of s
separgt@® 3] FI GURE 13 shows fragnents A and B obtai ned by
anplifying pREX 1106 with prinmers P1980/P2181 and

[0039RABURP DI 3idc@AHd Ve FloPdRip fiof pREME8SS.r ect bi ndi ng of
trans-bodies to integrin. [0045] FlIGURE 15 shows

[oo4ognr§iamr'£t1i0V&obid@§itﬁ@ vabik Y ST pRRSR dgans - body
inding. [0046] FIGURE 16 shows inhibition of nouse

10041 G4 T3E 1 ARUAR3 e Doty Bl R P08 S Var ant s
tooa2fF{EHBFE A2 SR ERE R b E A T oV e ¢ ne
10043} HEURE Tabsicils PasmeribA 2565 pokiied By aprainghd PEER 1106 with

primerdS3{S80IPRY @1 aRE FEAIRTIPAFI3g | ysates from manmal i an
Il's expressing Flag-tagged transferrin and probed

ce
. ok A9~ A e e
[0044}1 4 el‘,'ﬂso@\gs &Fe&'ﬂﬁhdl@? PR trahs @d&il%%’&ﬂi'n?égnr[ ]

west er n ot of expose asma nenbr ane

ouasfEATESS ol LA B3 R HES] REB LB By tinang
ooao TR b8l AYERE e kB ER Y g oo rans

body dd@é.ei n that can be used, for instance, as part of a
cell surface display systemto screen 9 WO

[0047@@@%)@ 3978 AEACERAUNEIHBBRNRICS VAriahts@Spréssbd infyRRdem

peptide or COR l'ibraries. The fusion protein includes
[0048FFIGURE 18 provides the vector map for pREX0757.

[0049] FIGURE 19 provides the vector map for pREX1234.
[0050] FIGURE 20 provides the vector map for pREX1235.

[0051]FIGURE 21 is a western blot prepared using lysates from mammalian cells
expressing Flag-tagged transferrin and probed with anti-Flag or anti-transferrin

antibodies.
[0052] FIGURE 22 is a western blot of exposed plasma membrane proteins.

[0053]FIGURE 23 is a FACS analysis of pREX1235.

DETAILED DESCRIPTION
[0054] General Description

[0055] The inventors of the present invention have developed a multifunctional fusion

protein that can be used, for instance, as part of a cell surface display system to screen
9



transferrin noiety conplexed with or fused to one or
nore ligands. The transferrin noiety can al so serve
w@g2008/0F30gand by random zi ng surfaced exposed apCTB2a€T/@3908
resi dues. [0056] The invention includes a fusion
librarigs, & g, rarctom pieptideg oa DR tibrariest e fusion proteisfirecludes a

so. | on asth ot her tel i s soluble.and, is.capable .
transf§ingBRIRLY Pomple e Biserlmonaiprs e, ne faazfern
[ |
e e i A GO R T St SRS
reSIdueemal nder of the fusion protein. For instance,

al bumn or a variant or fragnment thereof can be used
[0056]Thé hrﬁ/eptlam inahlided a fursidre prcbtem ¢d¥ainind a pooteinesthedthaentransferrin

SO Iongrqﬁt@prp Fé/re Sqtolé)lgds tﬁgﬁg eS@ f o Ia&k?, o% Wf@mqgglngrefasséhos%rum
half-llfgqg fhet@led ok B?%‘HrﬁYg?ﬁd§%ﬁh@l@é¥ed‘ forhithé r@r‘ﬁ’@ﬁﬂe‘i’%ﬂhe fusion
the i nvention usion protein contains a cel
protelmmn whem kemmstrelntmir withd uttthe mmp‘aiﬂr@f thef fusioraproteiny me
. non- Bovalentl Pg t he u5|o teln to,th celt
instangi; 315G16) 8ab1apEpt Homgasiereal oAt GsCa i Hare of:
transféfip, | nvention, the fusion protein contains an anchor
noi ety such as a transnenbrane domai n. The fusion
I
(0057 Bty Bt ior e FVEABBA tnrarii i mEREPOANe fisBnbrotein is
fused taaistalk moietye whicH ist mederatelytto dveavity glynaslsﬂaﬂedarln dhislembodiment

of e ShiaP A8 B OB PR B ESY ol ch P Pyt capable
of covalRHEIYior tdnlEB/alsIfREy Bingingthe méibﬁ'pi’éteﬁpt'@iﬁhb%eﬂgvéll sttalkast cell.
noi efy and no anchor noirety as well as an anchor

[0058](}? a?ﬁéhe@é]ﬁb@@m?érﬁ'df tﬁ%’ln‘%ﬁtlonﬁ Otﬂé%sbﬁ g?@l%lr‘?mglﬁeéﬁ anchor

nventi on usion protern I expresse
monetysash as aSvarrsraeribsaredpmatrei “ﬁh@fd&wm peateiinnay etsoove anchored to
ior . art [ rov [ ncr:tase

a cell {pareiana A i Bl Shdir s Aol PR oe gD aegess the fusion

proten@%PIHéjﬁ%eﬁ@éméh@mb?mhﬁl@an é‘élﬁ' ARh&Sh A9@eien Yyedein of the invention
system The fusion protein of the invention

may can@cnn bpfhsa stalk moietyeanidham engher meigtudhie igvantigaraeludes fusion

proteif Btpfiafie,  YE, MRl B tTig e RToryBoist) 85 Pias an apghor motety

and no Bk Maiet fyl;o a mammal i an cell nmenbrane, the fusion
protein of the invention is also capable of being

[0059]3?‘\Rfr%3érﬂﬁoélhﬁ’entﬂﬁ¢ﬁ§ m\@@ht.@ﬁ fFRITUBiohatofedh IsSexdrE 868 ifhgsast.

present i nvention al so incl udes therapeutlc
Such a fugies iPreteitsoifersmdventagestaverithe poar pr ddudisggroviding an

mcreaggﬁ;)ﬁgﬁp téggoﬁgon&@g@ élp %c%f &é@?gb @%pt.&é?XSH\bbP&d to the

Agalpand NgaiReryeagt di%@lefwsvsmmp ﬂmeeﬁulsmrmrommf (sinvberti@oblso offers
to.a 10 WO 2008/ 072075 PCT/ | B2007/ 003908

the flexibility of screening ligands that require an available N-terminus for binding.

Additionally, by anchoring the fusion protein of the invention to a mammalian cell

membrane, the fusion protein of the invention is also capable of being expressed and

presented on mammalian cells.

[0060] The present invention also includes therapeutic compositions comprising the
fusion proteins or portions thereof, and methods of treating, preventing, or ameliorating

diseases or disorders by administering the fusion proteins or portions thereof to a

10



subj ect in need of such a therapeutic. A fusion
protein of the invention includes at |east a fragnment
w@eoosarioant of a putative therapeutic protei n BST/EB2007/003908
| i gand noi et In one enbodinent of the invention,
subjeatiie need@;f,suﬁl%l artherapautigadfusiareproteinef zﬂfrfeinvieotiqmrmindllmes at least
be cleave

a fragfjegt B wara) SABUBLY herBRuBT abIGR 5k iGHMa et one

embodiierit B$ O BRenti®E thBQfa?@Pé#hh %\n@mgta'n@nl 8f thdrapbusd pdrtion of the
protein can be cl ‘eaved from the stalk noiety or

fusiongmetein,. canoes cleaped ifiging thmeel| amdsg}?eakio pmraa@ophamn@ceutlcal or

vy R PBL 6 PRI Gy 1 e e o B b o

the stalk gasidtynoyi @ichorprotein or peptide in a biol ogical
context, i.e., in an organismor an in vitro facsimle

t her eof . Bi ol ogi cal activities may include, but are
not limted to, the functions of the therapeutic

nol ecul e portion of the «clainmed fusion proteins, such
as, but not limted to, the induction of extracellular
matrix secretion fromresponsive cell lines, the

i nducti on of hornone secretion, the induction of

axi s, the induction of mtogenesis, the
[0061112%“%'05'15 of differentiation, or the i nh| bition of
[0062%@%%'@%5 etﬁre$€|pgnrgllq a(c::ﬁylg S,rgfgr%gps {a Srpfglro%tgrl srzat%rf activities
I |
perorpeOIAEh B eB: el e Uhiehy 1906 6r i 3 ioogica

contexiai . vie amqrgaemmrqr an o043} ias:sumdmtl‘t&reeﬁ rBlomgldaimchmtles may
ent am no ac

inclua hdf 8 o FRB 10 ol TungleRion B8 e Bpelin JRlpRuR motion of the

claimddafusini grbeeind, RRichd/) but MoPlimBédtd, ahé induclieh W @Rtracellular matrix
first transferrin sequence and at | east a second

Secrettoméf@ﬂéesmcm%@g@lh trees, the indugtipe of hegnone sedeationf thesinduction of
chemcﬁ%%é,‘étgllsegﬁa% 3 (9f rﬂﬁ n@ lll&l!lé;‘ éﬁgfrgﬂﬂgén?o?aﬁ%rﬁbpat?o%q WSS inhibition

of cell divisies pb mhpmg\sm clftﬂlsa(A tlision prteihi arPeptidansfties (rvention is
n certain c?ses t hese phrases, may be used

considegeR]icobe P!ﬂ!%'ﬁ%"y agtiveoT §exhibits aneuersmpre RigiRgical activities of its
therapfeﬁﬁ@ﬁ]f'cﬁéfn@n F;g%éﬁert ain residues in rabbit

seru trans errl ] As used herein, the terns

[0063]A-g l{é@ ﬁéﬁé'iln élrf‘az?r% 'étcu§%oﬁe44 c;{ &y 4 g‘]egp valent amino acid”

on 0] el n

ina trarsfemn:selqdeaeﬂ wameatlﬁ@drby Iaﬁgnlgleat td eaximiab abé |di%t|ty or similarity
é‘% 0% 40% 50% 60% 70% 80% 90% 95% 96%
betweqry g oreaURNGB:aR 4l 19a3L T SPFaNCHERRSTeTHySaqueNce. The

numbé?&%‘é@'t@ cgéﬁtl?%% 05 Lﬁ\{’%%@%rﬂg@)usc\é%)rﬁg %@égggﬂéﬁsfernn sequence is

PCT/ 1 B20 erein
based bg!dhe numijm‘rusetddoadgnixfg dinez norre$pdiding asticd atiednvhe first
transfqbr'{irﬁ}sg l'dé:q?(l‘cg nCtrhagn g@-argéﬁ[ggge Bﬁ?aefe@%%? %’e ubs%td tgrdeesg%e the

amino acid residues in human transferrin compared to certain residues in rabbit serum

transferrin.

[0064] As used herein, the terms “Tf moiety”, “fragment of a Tf protein” or “Tf protein,” or
“portion of a Tf protein” refer to an amino acid sequence comprising at least about 5%,
10%, 20%, 30%, 40%, 50%, 60%, 70%, 80%, 90%, 95%, 96%, 97%, 98%, 99% or
100% of a naturally occurring Tf protein or mutant thereof.
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and/or the regulatory sequences required for their
expression. Cenes can also include nonexpressed DNA
waegawmoss t hat, for exanple, formrecogniti on BEIE0CHE3908
for other proteins. Genes can be obtained froma
[0065]A3 Liseg hefeisohedern “gend ueferg telaosisegniend of HNA agseciated with a

scloai G057 T EP AR ko h e Sl Bt sibences
and/odipl @gamktdry eavendss réqirdidfor trRlieéfprebSIBAGIAMNSSEGh also include

herei n, a "heterol ogous pol ynucl eotide" or a
nonexprraseddPHaegmeds éhat, riexample, farmiecegnition sagquepaers' for other

proteifl, o8 LRI SFHIRIE Tl P Jou RARSFRRnE g rom =
sourcédAintereseot syrthésigingdraratkeswir srpradictar segudrivesinftitniation, and
the particular host cell, or, if fromthe sane source,

may incugg sequensesdasignad todhavg degireddparametast er ol ogous
ene in a host cell includes a gene that is endogenous
[0066?@8 userk hpeain, & (helerdiegausceolynudieetides rsetheteroidausducleic acid”

or a YRMBIOS By Bl A BBeREPEE Yy o e o

segmériterefets tokdpolynudleptide tiileic WeldbmMDNResdwRéntoBbt originates from a
nucleic acid in which the elenment is not ordinarily )
sourcq fiRign tadhe partiskiarast callsergidrons thpisame seatrea:ds modified from its

. f g
o (533h. R o dld G5HET & B8 HIPRkes U oy Encogerus to
the partictilan loshcell, swichasniveen efoeified: OTkug) titd BBrmsaefer to a DNA segment
which gﬂﬁg@gfw\f&%&é@%ﬁg% é'c%h%ﬁoﬁﬁ&gggug@ﬁ{ﬁ,g Fllagtl ina position
within RS hstaivhileit @R/t indRikh tﬁ@%e?h'éﬁ’if Fet grd?ﬁ&fggrf d. Asan
rably % p

about 60% pure, even nore prefe about ure,
exampiesa signaf seqlgnceatative toEyeastcell dutl attaeedrtsa human Tf sequence
is het rFferany about 95% pure, as determ ned by agarose
1S eéggoggl"%'ctrophoresi s. For exanple, an isolated nucleic
uence can be gbtajned hy standard cl onin

id - . . .
1006733 et HEET, ol e At e R RREIES Fere e Aeteidcid
sequeg{e'é Weiich RBEsSchasNERES of bwalr:ﬁnbileié‘%iﬁr%qde gat 'hgﬁ.,ta? Iéast about

ifferent site where it e reproduced. T
20% peireymiraterably @ deast abonhd0Vanpariey ecre pirgfieoably @tboiis 60 %t pune, even

ot QbR O LAY B TEA RS oo
preferabfl§ @ibbuP95 B puiree ab Idegsriihed BY @gardRCGN el BRI FOHESIs. Foft

i ncorporation of the reconbi nant vec or into a host
example| an (Frated pUrlsipaed segpeage 6an blegriainer hyhetandardeglening

proce U4 SEAFBERH baBifle Fabede dRRUBE BLG Al nce om s
naturas locttien ta adlifferent site wiveye itavilrberapicgieeti haeotloningqe8tedures
used_ herein, two or e, DNA codi ng sequences are

. As . . nor e, ~
may inyglvg xsisien epgiispiation pf a-degised nugleihaciddragrment gampsising the

1 n=dr i t . i .
nuc:lelé1 gc:lag%giggg?%_?%@gmg é]?ﬁ ?&?ﬁ?}l@%@gé@ﬂfoﬂ%ﬁﬁs WERRSSht it vector
molecule, and incorporation of the recombinant vector into a host cell where multiple
copies or clones of the nucleic acid sequence will be replicated. The nucleic acid
sequence may be of genomic, cDNA, RNA, semisynthetic, synthetic origin, or any

combinations thereof.

[0068] As used herein, two or more DNA coding sequences are said to be “joined” or
“fused” when, as a result of in-frame fusions between the DNA coding sequences, the
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DNA codi ng sequences are translated into a fusion
pol ypeptide. The term "fusion” in reference to fusion
wee@ser7Eonpri ses a ligand noiety, stalk noi epgT/IBER0G/003908
anchor nmoiety. A Tf fusion proteinis a fusion of a
DNA coding fsequencasaret yanslatedshial kfumrepglypedtn@@nn'hemerm fusion” in

rofercfipg g fiiph AYOIRE) GBEHE: B1IHARS IS 51K Molelyt @hd Rohor molety
A Tf fIBIbA prdRir Rad fL%HH 8f & %ran@ferhﬁﬁ‘?dle@r’ts d@? é(f @ggééil 9Rd Yontains a cell

its am no acid sequence, conpar ed
wall bindimg mamber. [ 0070] " Modi fi ed transf errin fusion
protein” as used herein refers to a protein fornmed by
[0069] HMoﬁ;faddlalm‘feraW lafea.mddmemnie@rs lte adf'arqumdrrrfn mmdlecule that exhibits
transfergin . (or ragment, or variant there
at leag! to‘?ﬂiff EB?Q&T'CG‘F'&? l9§ 38 91”8 g acidsrrrens®: emp@r@%bw"%me transferrin.
tal k noiety As used herein, the terns
[0070] ,I,\ﬂgqhg@@ trgeﬁ@rn@fum%pgp{g(ﬂ astusgd hargingiefars to a protein formed by

the fuglﬁﬂ’ﬁfgg Ry BBE%bIQSEIIeO(?f b ﬂ@b‘y férﬁﬁ %ﬁg@ﬂ#%r YVariant

In either sin

theredfptemplexedarffused to/a Illgandﬂ ewhichhe fuseidn®d £setpaisty.
nucl ei ¢ acids containing anal ogues of natural

[0071pu/&$ aetd teseih Nl tBaWe “Aldibicaicid s1dhBEnRERRAHET AFeP®
reference nucleic acid and are netabolized in a

deoxyﬁﬁﬁﬂwﬁle@tﬂﬂﬁs af ripenurdeatidas andoeelymers theraokinerithed single- or
doublygkrﬁﬁﬁegtf&‘?ﬁ "‘Uﬁfes's%cel‘f:fffc%ﬂ)élﬁltgar fh'ectghgg e@éﬁbﬁ;ﬁ%\ﬁ]‘qﬁelc acids

quence al so ncomnpasse

contalmng émadgu@s ofammtﬂrammc&-!m‘tldée tigat tagesimilat Blrﬁm@tjropertles as the
ment ary sequences as

subst i i Q eZ_Wand co F wel |
referefifia nUBlaiAGH SATECTEIPOTRolr A TINS5 GUBIAT apatyrally Scourring
nucletRBBNAIAESs 6AEPNisEYRdichicd maob%l Eﬁ}ér Hﬁcléghééia %@qﬁl‘.nc; also

generating sequences In oSit 0
|mpIICI¢iM@n@pmnasees ebasemvatiyely navdifiec udmmtsnlsereoﬂ b= i degenkrate codon
d ba e _and/ or deoxyi nosi ngaggégsues Bat zeg

subsifibfie] 1 q GaaPapanian: soflitiiasss we SEHPacR aXRCity

t
mdwa@ijg ggb&ﬁf%g)g cﬂe?ﬁhbgt@é&@bﬁ%%z?ﬁﬁén@% b@%ﬁ?ve& by3denerating

sequegcgs_a_lrgwplchqth@ thigd paition&if engadiranere seleeted (or all) codons is
substi B AHIHBEAN kPG ;008 DM ERPBETE T e
Acid Res. ats Sﬁmleﬂms{;%d etrﬁﬂedfgsﬂ)enBidl Cﬁemp%ﬁl%%%ﬂmﬁifﬁ Cassol et al.

Cc al, rel ati onsh er segnen For
(1902); Hisplin asak (1 8b4F Bl ‘gﬂblp@l@aﬁérﬂﬂeg% ThetalDn Juplpigasid is used
mtercﬁéﬁg@% f9GkE é@f\l%?'aﬂﬁ MR é}gr %nt' on if

xpressed as a’preprote Cl'pates in

l°°721$%?%%e§°§f98%éy925 e F%%#ﬁt%&et’%f’etgef@o%ﬁ peBsfihfh hrep s

placedsintoalfat@riah &alaﬂldrwm;@ withtdrethe DNAS et For example, DNA for
Ci‘enerall DNA sequences that are operably |inked are

a signalaqugieads oRgB iR toRNARNGRAiNGA ysier greigineoithe invention if

1o b0 ¥ ol SRS A AR R oo
promotarobrmgmhasaequsmmamydmked rtalasm]dum sequdnveyif it etiudates the

in this canptext cco lished b ligation
transcifptit, A ehier Haraaly. SNASEgH B ha e spprably fiked are

contighd i &indl ihAREEhSE of B didiid stRBESE or fusion protein both contiguous and
in reading phase. However, enhancers need not be contiguous with the coding
sequences whose transcription they control. Linking, in this context, is accomplished by

ligation at convenient restriction sites or at adapters or linkers inserted in lieu thereof.
13



13 WD 2008/ 072075 PCT/1B2007/ 003908 [0073] As used
herein, the term"pronoter"” refers to a region of DNA
wo 2aosloveds i N bi ndi ng RNA pol ynerase to initi aP@r/1B2007/003908

transcription. [0074] As used herein, the term o
[0073] As eisedtbieneint thertefror‘pramotercisfers teiasregionef BNgeinvalyed in binding

that has und transformation. with reconbi nant -
RNA p%_er?%%Tﬁ@?%ggﬁsﬁéqta%n, a targeting entity,

rotein, polypeptide or peptjde refers to.a nolecule
100741 Rp apesifioadins e s GEBE SSTRFS 1P GP cuergsantsm that
has un@er%oneﬂ%rﬁérn%‘o‘wwi%#’Fébo?ﬁbiﬁanﬂ yN@hocyte, or abnor nal

cell', such as a cancer cell, and therefore may be used

I
f a j : ' Hg,
1007514 uspBHEEinTa Lerdel 30 BRI Bhtblh, Pol/oRERALY peifg rofes to 2
molecul®h&d binkis speaoifidadly ¢ a, partitidanpellitype, prgot ranmial cell esucht as a
proteins, pol ptides, antibodjes eptji des or
lymphogyie o6 ABEOBTEGRT SHER 25 uratser CRlkvATyMEReIoRs Ml ke used to
RS bidtei ' i bXictdgRnt) toAERESIpe
target ép{ri}gitf el nsbfedri%'gﬁgg?gﬁe%&]gy Wlé@’?ir{v%ﬁti oln iQ%?I )ude but U%/Pe
specificadly. | i M ted to proteins, polypeptides, peptides,
anti bodi es, and biologics. The terns peptides,
[0076] pAsteedheraing “thetapeetit ipdeteird mefars éal prateiesc halypeptidgs,

antibodiasy RApiEe a5 RaBarie b ABES Sheteat g on ot BidTe erapeutic
and/or g!ﬁg%@g@té%@/ftie% HIRIFERSNId Srolifd éh&mﬁﬁsé’e@%mﬂ\t\ﬁeﬁﬁon include

i a "therapeutic activity” or a protein that
but arei ot lintitedaipeprotaing, | polypertides, peptidesnantbgdies, st bigdogics. The

t hat } K bi ol 0gi
terms RedidgpEatE acind povee IECa ey Wetehdh o RS0, .
AdditioREM}, th& t&rs fthafagdiific Proteii enay réfeetd they éridgenous or naturally
proteins described herein or_  otherwi se known in the

occurring cormatate of artherapeutia preteimpBy a pelyramtidegdiselaying a “therapeutic

D in" i . i N .5 | .
acttyBHEh e o PEFFELLBAR. ot Rhart 8o na
posses$es @neasr. mofikhovan diclegissl, arciodinerapeutic attivitiederssoaiated with a

be in humans or in a non-hupan. ani mal, e.g., . .
therapeidicapTolIR SUGH &S QS0 NOr ol edREARSUNC ArleTisdagcribed herein or
othemi'sterlg{&/\‘;rpfﬂ%teiém"% &f It RingScdrh MBS & ethePhpdlitic Srofein” is a

acid, 1.e., a nucleotide polyner, 1nto a cell. As
proteinutbatishesedilrto tteat, grevemt' gyeareeliarate aifeasancondition oetlisosder.

tqQ the transfer apd incorpgration of DNA _es ially .
Such & dseat.rRON" dsarE | be m RepFap oA g S TiuRen gnimal,
e.g. vétgﬁné@,rd'gé'_transforrmnt " refers to a cell, tissue or

" organismthat has undergone transformation. [0079]As

[0077] H%ﬁ%eﬂq{e%lﬁ tﬁé‘%rﬁ?&r?r{'sfdrﬁiﬁi%ﬂ RofefSothe tidhsferbfdlRidic acid,
aci nto

that IS inserte an organism host cell or _
i.e., a weldatidel polgmesrinter a chlht Asnseddwereins tHaterm ‘genefio d@opformation”
the term enich refers.

refers tgéhgstﬁq(}] efr[%ig{] anp%ggq&pil’l bmr,]se%pemally recom mfa%t f)f\,A,anto acell.

[0078] As used herein, the term “transformant” refers to a cell, tissue or organism that

has undergone transformation.

[0079]As used herein, the term “transgene” refers to a nucleic acid that is inserted into

an organism, host cell or vector in a manner that ensures its function.

[0080]As used herein, the term “transgenic” refers to cells, cell cultures, organisms,

bacteria, fungi, animals, plants, and progeny of any of the preceding, which have
14



bacteria, fungi, aninmals, plants, and progeny of any
of the precedi ng, which have 14 WO 2008/ 072075
wERIBHBDAD7/ 003908 received a foreign or nodi PCEIB2YeN®3908
and in particular a gene encoding a nodified Tf
receivédiaiforeign ot riadified geres amd impanmulamwsgelm aockding a modified Tf

transformati , wherein the, fare nodi fi ed ,gene .
fusion PESTBIRUSY PRe oL M vaious Meliitis oeRtratiatiol NhetSi s8¢ Rireion or
mOdlfléH ﬂ&ﬁ@ so’ggﬁ"ﬂh%@arﬁ@%d?ﬁe?&ttéiﬁcfég BaANhEspaBids df &k organism

Variants or variant” refers to a
recelwpgltlymfmrlegn ommodifiedgsngi c acid differing froma

reference nucleic acid or polypeptide, but retaining

[0081]e%4Rizntabr mmmﬁf tefers tbraspelghucleﬁbde pahlgleicacid diffesingrfeom a
overal | cl

referenQseredleis|aqtor HavPPRidh ShE éetﬁ‘HE'{‘]% Feednfal Boppeties thereof.
Generglﬁ}é%ﬁ% e dVorkit 688G SHinllar, AHdT irffany r8§BNS, ’H@nﬁcal to the

ra eU|c protern portion o A Trandferrim fusi on
referemreo:hmlelccﬁmd bepokypephdeJnAsdJSEﬁdTerelgl, i‘\rar@@ﬁ'u@fﬁre te adherapeutic

oot BB R bFA be FESOA B eingrcs rom
a natl\/@etﬁéféﬂ&@c%réé‘w BUEriSihRiIgnatAEasiidiy fingBokdlQa/drtheFepeutic

used herein, the term"vector" refers
property thedegf amdmnb@naedm\mherpﬁmj@m @ etherwise lkgowrdpdhagrtan
exogenous nucleic acid. The termis also be construed
[0082]1;6cs used heein, tbe t@inaSrdcthr’ neferpbegeity t amdplasmid, phagemid or

s SO o S RuE kb6 B HALS o L o84 o e
non- plQ&lnYd ¥onPshagEmRUEHEnALdirAh®mpolieds WARhYaEiiRite Ry trAAsfer of

viral vector that is suitable as a delivery vehicle
nuclelct aeiddelol videns of celishsupli@selas example arolyiysinatconrausis and the

o. T iy B 5 00 R 3 b S forcimry o

the nutleicdhciaNer makantithéleo¥, @6 taocell, bethe dedtor atay lnd alBNﬁ \tlml vector
cells and tissues are wel | knovvn in the art and
which fgesidtabi for the samepurpree. Examples ob v'ra'(amiﬁo n-prgvectors for

dellve&iaérf;[?NA%%@%hd tfé §%§A‘a[)e3?/ei’r%%&m]1ﬂlﬁ@)apeﬁ%f§m (géscri%(ed, for

vectors i1 nc are not ,
exampledniita eaal. (VORT,i Prica. Matludcad Scied@hi. A2 74detRRAG)uExamples

nb
o i ¥k 5oL S5RRHER B s

recomBinane ad@R8viFRE dl fek8mblrzMt Ao ifustia: recé%ﬁwarﬁ'@@ﬂé associated
5:3057-3063; I'nternational Patent Applicatio

virus, a\peeumbzot ayablnoxhéusAagd she like (Crevege atral. er79864 BMEO J.

sos3bEEL gt IReh S e A S B ST B Byt o,

1994; ﬂftérﬁéﬁbnbl beeﬁ@Ab@hcétlo@ﬁﬂ@nmgﬂQBYw publisded iOmbhberes7, 1994).
and the i1 ke. [0083] As used herein, the term

Examplaﬁ lofi n’pyp@al vestersinelidg, bei giaretdimritarioo fippeaesRqlyemine
der'vaﬁ‘g%gﬁ?ﬁﬁﬁ&%gbf o?dﬂgt ural l y occur ring. [0084]As used

protein", "scaffold pol ypeptide", or
[0083] Asscgéefé) Lgreirﬁ,ettmgrtgrm il type” refers to a polynucleotide or polypeptide
sequence that is naturally occurring.

1"«

[0084] As used herein, “scaffold protein”, “scaffold polypeptide”, or “scaffold” refers to a
protein to which amino acid sequences such as random peptides, can be fused. The

peptides are exogenous to the scaffold.



protein to which am no acid sequences such as random
pepti des, can be fused. The peptides are exogenous to

wo b@sscals ol d. 15 WO 2008/ 072075 PCT/ 1 B2007/ OOE@EY832007/003908
[ 0085] As used herein, "random pepti de sequence" refers

[0085]As aSed Aersin a%lﬁticﬁﬁcbe@ﬁd@ seqaén@S’a@fa‘é to\em a)’rllrmm@d sequence
am no_aci d nmonomers and constructe a stg hastic or

composestRi Mo FBSES aMiNeABIEMPRYTPERA ﬁO SEUGiae by rasiegbagtic or
rando@;%,%geg Ohd 2Rdo C}Sérétﬁn‘e q&w d.ﬁmudgvaarﬁewem éﬁsam.hgmoms, which

nces. ran e sequence may contal
may cpmririserinva]‘IarmsEunand:emtA rantmm deeaaed;uencamawcontam a portion
aci ds. [0086 As sed herein 'random peptide |ibrary"
of nory\arEans, 4%, RORE MpdMiNARFEt i de  sequences t hat
encodes a set of random peptides, and to the set of

[0086}%& beed peprin dendosnhpertide rann dsters & frigé pépplygucleotide

B R

encodefdsutiose Wuct@‘hdé$efq0eaceﬁtasoﬁ/el$ aq tieam festort pedteimaoentaining
limted variability, so that for exanple, the degree

those |NGBiPEREIGSr i abiiity at one position is different

than the degree of residue variability at anot her
[0087}is usedherain: thertgrpseseisiaanademp sxfets na set off sasuences that have

||m|ted$\?$?£qﬁ11§g,r$§ggqt f%re%@'ﬁﬁgvuse grgequQ%HSrv riability at.one position is

differepe theanite degraewdrésidueiarisbitity =t a'ﬂeith@‘fpawtlomwt any
sequences that are selected on a nonrandom has

pseudgeandom Pestieniis aligwed sopie degigeraf repidae ageliog, however

circu weyural data, for exanple, a defined sequence
amewor k may conprise a set of am no acid sequences

[0088@%{%??{2 gegéuﬁgfll?ci Q'I’IEIS%{I)I‘E rd%&ﬁlﬁ@@ﬁgérggﬁwtrg e‘?s tc§J 5 JER%f defined

sequehbé@ thatrge rsetbvted On aan‘mngndomhﬁsw agergtralbhnen thhe baSIS of
"def i ned sequence rnal" is set o‘f uences whic

experigRiialala of stiuchirak t§cf9p5@"éf“%@ dfined se §eqwré>@ef§%““§work may
compr‘?é@@'s@% Bf ¥ I?J‘Qei@s%@]ulgﬁéessﬁfé‘t'%% réﬁlcﬁ?mg?@m a B-sheet structure

conventional amno ac can be

or mag eqmpnisesy leaciheszippeneptad depedtOnatifiy a zirgfiegeredahainhemong

ot SGERER SR PR 5o RlphaRh tich encompsss o

limited %W@ﬁveﬁabﬂﬂ{/t g eraas iat dd?ﬁﬁle&ﬂg/réﬁd&ﬁ eloahler s@quence of the 20
fined sequence kernal iIs set of sequences

convemonai grainbeanids pam bemyrﬁafxzah reagueRseSHANGG rydgrandom 10-mer

soauel 530 BT SHE BRSSP0 A s bt

exhibif 8bidPfor @eHaipiRisitl usscatroeeain p@ﬁhoﬁsﬂhﬁdldr wveraliei dishedAequence
defi ned sequence kernal gener al Itytacon'prl ses vari ant

kernalig @ syhsst p&ﬁeqw@@qe@u@hlsbss lesgigat RdneximuEmpmRes of potential
seque\ae{ag s e Och%g%% REFdA RAS MBWED (SBR SRBF theQBwaBR! Sye

conventional amino acids (and/or allowable unconventional amino/imino acids). A
defined sequence kernal generally comprises variant and invariant residue positions
and/or comprises variant residue positions which can comprise a residue selected from
a defined subset of amino acid residues, and the like, either segmentally or over the
entire length of the individual selected library member sequence. Defined sequence

kernals can refer to either amino acid sequences or polynucleotide sequences.
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a defined subset of am no acid residues, and the I|ike,
either segnentally or over the entire length of the
wo paso7eRl sel ected |ibrary nenber sequence. BeTf/iB2ea7/003908
sequence Kkernals can refer to either amno acid
[0089]4sdineddrereiy, “litieynorspaced setosy iadeelecule axgroup of molecules

that cor{PRte i Hiptesti S A LDRA R RTbIAN aBE toPEloHt Bpptice, and

servestolpigdd #i@e twiohdblesuiseittsdésirmb® cenfidw@ation Us.§., & thabIN® random
bi ndi ng protein and a random peptide, and serves to

peptlde cae @lnch 3 {RCORIPRVI synimal stershindrncecisemitha RNA Hinding
proteirf: 9-» SO that the random peptide can bind to a
receptor with mnimal steric hindrance fromthe DNA

1050125 e ot BB SRt B B pascon

pepﬂd@%ﬁdl‘d@rﬂbh@ﬁs §@§m¢rﬁe§s@d@9ﬂ@c§m B 8EfRSPREPE s&duence. A
defined kernal sequence. vari abl e segnent can

variablgsiegimen Ceammmseab@thmanhaa@ inv@riant s3sidiee pegitionyrand the
degreeagﬁegﬁgjep\%ii%{illgg r?(ema Ea' \?ée Eggﬁlfgﬁrﬁ%)&e\ﬁﬁﬁfeg?éoth options are

selectesxcaiabeelisarbtidrm of mesmbetmmmronytpi‘Uallw miattle @égments are about 3 to
Typically, variable segnents are abou

to
20 amigp|agid siduRsINIang n@téh’ 8040, ansnP@Cﬁ‘f 'adﬁra@haalﬂaeugmvaﬂable
seqmeb RS bbb 0L ) e SAIRR Rl 851 209 @R, such
as an aru'tblmdyailsagmeranalrimlwc aciddieding motenmlaerereatnrcprbtendang the like.
protein, a receptor protein and the Iike. [0091] As

[0091]Asagchdierein, theterietepitope| tehps tortrbepertivn of h&tarn@ehldvrother
of an antlagﬁn ?r ot her macronol ecul e capabl e, of
macromglaeHig,capaile af IgMing aroieding interagtiondhat iakaracts Wi thesvariable

region %‘gﬁ{dlr‘?gg*)ﬁckét%@' r@?kg ﬁﬁ?r“g h ﬁﬂd%hfbﬁ‘gé’t on is manifested

suc |on 'S
as an latermimdarlcmmanmtmumaor mire lantine awid I‘HSICmefI’E)CﬁIR d
residues of a CDR [0092] As used herein, the term
[0092] Asesedtiwreih, tHatepet “réceptor, agarget,” bef'agent! ceferatol £aidlecule that

nas an aityon g Vel |92 ubc REFPPIGT a5 PRURSGELY oFGRET eisyniheic
molecUres eR‘e@éﬁtoF@Eaﬂ‘?%eeé’fﬁbB%@ i Bn %aﬁeféot ﬁéféjorséﬁ‘é@%@ga?és with

aggregates wth er " specl es ceptors can
other spetiash &ﬁceomfaloantbqatbacham covaleatly on nonhoovalenthditmg binding

h di
membefp 8y fivand sithen g Eak pEHee: Seetiis Plnod SulliBach. o Fxamles of
receptdrdGhelage, tmitaré”n%t ﬂﬁﬁteﬂ'tﬁ‘ élﬂﬂ)dd%s %Iu&iﬁg'rﬁénodl&%llé@m%dles

monocl onal anti bodi es antisera reactive Wt
and anyperei Fea@tl\emmtbeneclflaarélgﬁmadﬁterm@acts @sicbrasvar wws cells, or

otnor il o1 5 PR ) s, BRARD S8 g Hdees

comple&%d@b@Wh’rate%Sar&ﬂ?lyngm&th@bZWneﬂ?ﬁd meEmand r@@&p’t@@e
receptors. [0093] As used herein, the term"ligand"

[0093]A5'tﬂéﬂ¢1e‘i@ihefﬁé ter Bl “BHand o2 ligRh@ MdiSty” Parers @Sa rrfblecule such as
random peptide or variable segment sequence th

a randers gegtitie e vegiablepsaamentl spquence, that is recognized by a partlcular
receptor or agent. As one of skill in the art will recognize, a molecule (or

macromolecular complex) can be both a receptor and a ligand.
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receptor or agent. As one of skill in the art wll
recogni ze, a nolecule (or nacronol ecul ar conpl ex) can
wheoorie7a receptor and a ligand. 17 WO 2008/ OFQOTER007/003908
PCT/ 1 B2007/ 003908 [ 0094] As used herein, "fused",
[0094]Asougsidthesein, Siusedh seampiexedh Re (oparablydiakedt sdpeamithat the

randor{u %&d? ﬂé @%‘tthg gﬁgﬁglg d}gf,]eﬁrg %Fé ﬁll\l?eoo{og;:eﬂﬁéqr Wﬁ{dﬁl’ Qk&fhner as to

mlnlmlﬂeiilﬁélﬂtér@mldtﬂotth@ statsility|of tiye eEaffdld steafure) d struct ure.
[ 0095] As used herein, the term "single-chain anti body"

oogs]fA%f & h&refh, BRd ¥RAEP Y téwtﬂe cPRMPARTHIYY” Pefdls ﬁﬁﬁ%blyp@ﬁﬁdél

omai n I n polypeptide |inkage, generally linked via

compramgs@é/@qm‘orp@pta Ve dgmain @h po@yp@gh@tqge&gepgra}ﬂ@nkgd via a

soaced g B RS A SSERY SERLIFADS 7L RO o

addmoﬂéﬁQMrﬂ) adld sey0ehees Bedhe @finobafld/dreariseypiersnia For example, a
her segnment for |inki naﬁt o the encoding

smgleﬁbawmmb@dvmw compgfe exgiarsegmet for '!rﬂﬂ%g to the encoding

polynué eﬁ%pgi i}%ﬁ‘g?zﬁe\i&nhpeo%ysc@ i QJ Sngt‘%aéﬁbm %ﬂ{lir)rg(‘g’sg' 8thgf-Bhain

consi sti ng

antibodiek \4pe geherally ggoiiscaisisting ofamsd od ot pbly@eptlde aegments of at
aci ds, substanti al {g% encoded by gene{igof th

least 10RAMISYPEHAMIRC ag ee,qb&];ﬁqtsa yen oded by gﬁr]\gs of the immunoglobulin
SuDeﬁWgé??)cl%a%%l Tfﬁ%ﬁﬁﬁ]ﬁmﬁgg i ﬁrGérYe Sﬁpeﬁam\ﬂ/')\' IﬂnWIIﬁéHS%nd A.N.

ul1n Genes,
Barclaw in, Irandndglothtlink@bbes t E., Henjs, F. N%Q)and%d—didﬂabblﬂs.e@@ (1989)

IR e K A L N M S T

referer @ eiost REGuEMITBEN dIdetiBd\a rédémNnoRMuPEprimBRY idvan, porcine,
ovi'ne, goat, or human heavy chain or |ight chain gene

bovmes eqlm@n geat, ar human leavy chaimgr dgiketehain gabetseayence. A functional

solo SFA B 0 ARSI G REp R S byt

superfé\lfi?\‘il?lg@:ntef‘pi‘oﬂuétlfmr 4y toofetdinrtte propertyposipiading to 4 speic target
nmol ecul e, typically a receptor or antigen (epitope).

molecw@oty@]q@ély @sr@@eﬁ@mr @ntigae (eRitane).
npl ementarity-determ ning region"” and "CDR" ref

[0096]tﬁcs ws@ aenein, do terny dpnoplemeataréysigieintinieg qum@nﬂé‘SQR” refer

o tho e EEHLTSRLEEH 08By ) KRHSEBRE Ryl "SR dtnions

also géﬂf@bhy anend as r(rble rdgioM®br hipb@lvariabie: 108ps.; See Chothia and
a et _a 1989) Nature 34

Lesk (3957) Sdgle BRLL145: ih COOMIaGH o 18R0) BaltiraiS4PhBEr B A. Kabat of

al., Seggguég%‘@ﬂa%@%bg g Qf@oéﬁ%ﬁHe(e{%)gg;\féﬁéﬁﬁypé’ﬁuﬁeﬁ of Health,

Bethestldh Md.J $19879s aradd rreamoaganmretowmalgﬁﬁ) tUyliot Bibly 24 6nH7%.s ¥ariable

region goraa ARIGAIN A BRRRG Teca TIRTIREIEA PPl 1085 T5°amino

acids G'T'H ASWAS gd&?c]drﬂﬂ& imﬁMnB Hﬂﬁ'ﬂm%birﬁ@ § gﬁfﬁ% AgidsoN® N\ aithough
horter ongert areaso sui t ab or form ng

varlablm darheinssanrewhaitshooldr e Jonger are also suitable for forming single-chain

antibodies.

[0097] An immunoglobulin light or heavy chain variable region consists of a “framework”
region interrupted by three hypervariable regions, also called CDRs. The extent of the
framework region and CDRs have been precisely defined. See, “Sequences of Proteins
of Immunological Interest,” E. Kabat et al., 4th Ed., U.S. Department of Health and
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[0097] An inmunogl obulin light or heavy chain variable
regi on consists of a "framework” region interrupted
whyooslormes hyper vari abl e regi ons, al so cal |l ed OBRYIB200003908
extent of the framework region and CDRs have been
HumanBeriicas, Pellegsdae H1d.44887). s&q@ spguencess ¢hrtbediamewerk regions of

dlﬁererqu@ﬁ?geggémhélﬂgf% %eélp IY]QX gﬁ?@t\/\eﬁg\%%g /ao%%d As used herein,

a “humdaTirdriBeRon RFADU8s aHaraBwoek rigiers thaded belsstantidity. identical (about
. The se znces of the framework regi gns of

85% oumore,uswaly 90 oriieeiR) te M framemork segipnainaturally ocourring
humanfclﬂﬂﬁ&ﬁcy@gbﬁm MR ﬂaﬁ%rﬁ?gg Sa‘?fjaﬁlﬁfo‘?i' I}at‘i’s {H¥ B bined
I aMEWO I's a Tranewor

regi on reglon
frameverksegions af Ittya cmustttmemtlhg@w&bndﬂwea&ﬁ%wamsrreew,esdslmlsltyon and align

the CDE%C e R tiser i isgP aBnPIaor P4 e 0aPIoPeGT Bh antigen

an anti bodé that is the combi ned framework
e

[0098] Ué@ewfmedtqt eypat alt t?@hﬂlqail gnd saientifie lRnscuegchlerein have the
same RE5HED 4 ATGL R I Al 6 and B oy g yicn i
inventiantbeprys. AlUGh dﬂryi meﬂmﬂisfarrciamamemais sirsitar axldquivalent to those
desertS BRI B s i PSR 46558 S e Gpupiary te

preferrglfréthblls bRA rAbleriaf 4felddschiBea, | hvention belongs.

hough any net s and materials simlar or
equi valent to those described herein can be used in
the practice or testing of the present invention, the

100991 FE5agfebif AL T rEHin YRAREAHBR Vo 1 catt ons

too106) 357 dtsion HroteltSr dhtproresent nentianingl 8 ran S b Lgrotein or
portiontREdbf ivthidPlsLalie t& RSN aAiddndBbnsac A ragd e paipfiElor CDR to a
peptide or CDRto a receptor or agent. The Tf noiety

receptororfagasd. fThetHenpieteisflaed tothe Neermniaus afdhe stalk Tmmetvf The Tf

proteinfly il fierBB 34,88 LaBhTRLIeR pled e PabREAT0 g% T BB jer

“reglorﬂforf‘ﬂfnblétwsd)ﬂheFﬁuglbﬁlpﬂoteﬂcﬁ Asedebieiceein, aaretnrsﬁémﬁémslbn protein is
fusion proteinis a transferr n protein or noi

a transfergpprei@in pameigtyifessd tossialicmnialy, @%C%ﬁln%w" Wa" linking
membélJ th ’bﬁbtlog‘ﬁfy’ﬁﬁ anthdr ﬁﬁfétgn&l Y% ffggrlglgﬁro?]r ec%ﬁpon@fy fused

rein protein Or noie
dlrectlyatoc&béll mErhibrane amhbnr [00101] Any transferrin may be
used to make nodified Tf fusion proteins of the

[00101] AvgritaneferriAsmaynbexaed|te m@keAMcfdhfterH fosivarproteifd b) thes
a 67/9 amno acid protein, roxi mat el y 75kDa &not

inventieR.c 6§AN ApMBle. gwy»wowedwraﬁly THATD IS g QA0 AR PIRIRIN, of
approxﬂﬂ ?SKI% ﬁ&\%&:‘coﬁﬁ %ear ﬁﬁ?on?r\ﬁltlglt\?@w& Ig’lﬁ% or

aC| ds) or 1 gr'nat roma
domalrda,er abaiuit 360 a‘ﬁmao@n@rzﬂnda@c(absmtdmmam acndwmﬁﬁsappear to

origina 27ggpnﬁ |d2Hpﬁ$q{log\g/D\§gg g';‘, lg%kogc%%gglo%nndum geSr%:ﬁMom 063,
XM002793, M12530, XM039845, XM 039847 and S95936 (www.ncbi.nim.nih.gov), all
of which are herein incorporated by reference in their entirety, as well as SEQ ID NOS:

1, 2 and 3. The two domains have diverged over time but retain a large degree of

identity/similarity.
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of which are herein incorporated by reference in their
entirety, as well as SEQID NOCS: 1, 2 and 3. The two
waomsiord7have diverged over time but retain a PEI/gR007/003908
degree of identity/simlarity. 19 WO 2008/ 072075
[001OncElaqth‘dbeMaae@domdrms]fumaerhdwedhetONV\@rthfdommmsﬂl‘sl1 and

N2, 1, 3pd &2." Fhe rlgHeR T of 1o Bn S RE ORI s, p e By is
proceééeilshﬁedlétéd"l%/ peoyE re'EBbﬁ)r (PFROC @icH 18 di@@ééﬁe@dolbﬁll s, Particularly

recept or whi ch is expressed on all _cel

actlvelwarowm ec?IISy %f&ﬁcognyegﬁwrﬁg besndgorToRTf étwegnplze@yles of

which éF% Réﬁﬁ@ PQPE%% nerf’cfoc&g cSy% @% % g% V@%&%’éy th%‘l‘@‘gf’j‘&?mplex is

transpbhéd 16 M én@@m’nexatl which rpamnbe ﬂcafhhtzed tdi‘@ irnpllaseslmts mtrelease
whi.ch point the | ocalized

of boupgliasANd e 16GHFINg 6 dheJﬁaforf@mraJew mﬁgcelf Sufacerang fglease of
TH (S TBS? 1 14 U RIaRASin ARy T o the C

S un-i1ron cep
domain $)f i The tvorglycpsylationGiteddmihe Codorain ddaot awpear to be involved

i o oo o SSutberton S b TLdod o ed hegag!

i ron bound Tf does bind the recept 00103] Each Tf
[0010H S actul femelagulaedny CRRRB e dRN: l@ﬂ%(lievo-"rem he%@@ecwelexed in the
space @%‘N&)&g&g&’e N4 éﬂBeN2SPQCa?\J’@§V§%BrHJrP§in§q'e§ﬂﬁn% a@@)nﬂf%ahonal

omai ns resul'ting rn a conformational  chang
changerin themuoteadel e. [00104] In human transferrin, the
iron binding sites conprise at |east am no acids Asp

[0010413n HierarB@andfelir theirde) blﬁdmﬁlsﬁbs coapridesat ldust @ﬁlnhu @cids Asp
nal seguence 411 of SEQ ID

63 (AS@)BZ ¢€$E§15|Q N 21w£lcbfm@eqﬁ$ ﬁ\wg Tf wr\ah%ltteﬁyfe) £gp 392

(sp 419, of 7D NEy DTy dh (A 4 %%%“”éééf?% T 45 (g0 of

SEQ ID4QO( P)), STy2688qTySEQY oDSEQ IR)NO a2 Tiir §1885 5(1Ai(Ty6633 of Tyr 536

SEQ 1503 Ph a2 PLs: 256 G5 aENRNOIP herd M aeb s bls sggEa 0

l20r i
N0: 27 SEEAD 8077 gt gtk N 1 S i

residusn94396, THS- A tenHord - -dd8 g welt as Ccdopairsaming a¢léae&dues 425-

427, 5?%#%&4 g? 6%%—8@%[90( @ IB)]TQT f ﬁ%%%rﬁp@%éegmg%é%mpﬂse
at leasN@mird acRisITHERR2d grﬂ 1‘B—Q5ofC$E§HQ NO: %2&2452%1@ 4726f SEQ ID

NO: 25 Argdpa (@ng 145701(@EQ TRA0H2, Aadatr A T80 S TANO: 2), Ala
126 (A2 1465 SELTDNOSSEAPABE AR 4T oPSEQ b NB: 2, PR3P 161y 146 of

SEQ IPrivOeR))andGly4E9 ¢Glyetisl ofeSECQNDNMEO: 2) ahSEE D NO: 3.
al t hough any animal Tf nol ecule may be used to produce

[oo1osl]hﬁ ohésdrRBodiRietit ®F fife Pivehtien, tRdasibA Protelt® iHelude mdeified
variants, cow, pig, sheep dog, rabbit, rat,

human transferrin, although any animal Tf molecule may be used to produce the fusion
proteins of the invention, including human Tf variants, cow, pig, sheep, dog, rabbit, rat,
mouse, hamster, echnida, platypus, chicken, frog, hornworm, monkey, ape, as well as
other bovine, canine and avian species. All of these Tf sequences are readily available
in GenBank and other public databases. The human Tf nucleotide sequence is
available (see SEQ ID NOS: 1, 2 and 3 and the accession numbers described above

and available at www.ncbi.nlm.nih.gov) and can be used to make genetic fusions
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nouse, hanster, echnida, platypus, chicken, frog,
hornworm nonkey, ape, as well as other bovine,
weamsheoand avi an species. Al of these Tf seqRemntE907/003908
are readily available in GenBank and other public
betwegmn i hona domainof Hiiaad the tharapewis @I‘@'%Cé’dﬁj@ﬁ@’@lp@ Fusions may also

be ma&‘é( ﬂ"oh?%lﬁtegj n@e%ﬁ@g' ‘.RICNC% Igtl,t aﬁ’éfgrrﬁ\ @éﬁof%?ﬁr& GenBank Acc:

Cessi on nunbers Hove aval
NM_Om&mmrmélanmdm@‘emn. and can be used to nmake genetic
fusions 20 WD 2008/ 072075 PCT/ |1 B2007/ 003908 bet ween

[001 oeTLa@fof@rrmqml B rifturBl défa;amsbh@rmbmaﬁwgqmt&n W@é@@@ér@f&fnd to

choi ce. Fusions may also be nmade fromrel ated

possesgoprithacterialantinaycatise aptiviralaitinaopiasticandoant-inflammatory
actnvntyGeﬂ%‘EFot@ﬁ% (pLé\%\Q%ﬁ” & g Q%&r?ﬁc?% AT %b mc£r99 Ebsed to

Lactorerrin a na ura ense | ron-

normalftaraemilk, feass,bressal Erudate! Qahvapbecﬂﬁmmmﬁmdamgestraintestmal fluids,
antimycotic, antiviral, antineopl ﬁstl ¢ and

CeW'C%M@Q'n?hmuﬁHﬁ@PQr%?m'ﬁélfil’U‘ij 1 ﬁddﬁ-‘ﬁ’é'a y.difd$ @ maiop casgtittentof the
sooon TSRS SSRGS g TATIRSHEIPASE i PN Tro

apoprdieiaris nelebsed onslegyastlatiombethie RBINS inseptic areas. A prmcupal

. ceryi.co- nal mucus,and sem_na Addi ti onal |
functiofior £ el B S I fieRiropin s ansh bameyl abasinias
suppr&(%@féé‘ %léﬂl nsedisteadarnagd ahy r&@bpéwmbwanasmw c%%ﬁé'nﬁetal to

The apoprotein is released on degranul ation
invadingf mmebual/and mop ic cels. ebnsa shudy that epaiminedthettlgtover rate of

125 | ¢ 'PIﬁqL‘zﬁeﬁ% o%@‘r?g%{ bsgr Lfgg}a'éée%nlfé By &' i Af'spleen, and the

radloaétmymalrs@ﬁdi f@tr Sév@i@ﬂ%@k@ﬂﬁthﬂﬁﬁfe@ an@ dpiserpiBen i & 4/y(1979),

t al I nvadi ng m crobi al and neopl astic
Clin. S@’el(ll-@ﬁd)ﬁ7€ﬂ5§ G@Q)that exani ned the turnover rate of
1251 Lf in adults, it was shown that Lf is rapi dI?/
[00107 ik ene gpntmdimiest, Ithe &ranafedrin podian ofthe fusien protein of the invention

mcludeg ag'trgﬁgftggy n %é \ré%{artgf ‘?%Pﬁe (e%égﬁ:)lg | a @ﬁﬁfserrgg §E> c‘(q_\éq]rga(?'gt can be

a splic® YariddBofAfihan (@& in! M 6ne spabifidieriddimeRe the human transferrin
transferrin portion of the fusion protein of the

splice yatiaskcapibe thag plieabank AsaesieRi 1149(9 variant. In

one exanple, a transferrin splice variant can be a
[00108} ) apethesembadiment mln@transf@ﬂm pertion. ofithe dugion peetein of the

v GRREDD o A 36 s PGS A B A o0

lactofeairos e \eirized car e a hbﬁeltgpﬁﬁéﬁ/afléhtrbf@héu@dmlﬂf lattferrin. In one
fusion protein of the invention includ
specifi¢ goboditpents tig neeophil lagiaferrinsplice V@klaﬁbp@" bg thatrfr3enbank

Access'?&{ WRAHREOT| r%@oﬁéé%edggzﬁlgpﬁf\‘ﬁﬂ%&Whg%é%{t%:ﬁx\ﬂ l(l)er\]%toferrm splice

1 ce vari an ferri
vanantmoadmpnmrtmdﬁoﬂewtng ahimonacid segbehced EOCIAEKGEABAI(SEE) ID NO:
var i can hat, of Genbank Accessi on AAA59479. In
i loscfiecavel MG af RS- VR TR GRout T ophi |

| actoferrin splice variant can conprise the fol
[00109}Fusigndnay alssor Masenmth meatarxirsnsfero (Genank Acc NM 13900,

murine melanotransferrin). Melanotransferrin is a glycosylated protein found at high
levels in malignant melanoma cells and was originally named human melanoma antigen
p97 (Brown et al., 1982, Nature, 296: 171-173). It possesses high sequence homology
with human serum transferrin, human lactoferrin, and chicken transferrin (Brown et al.,

1982, Nature, 296: 171-173; Rose et al., Proc. Natl. Acad. Sci., 1986, 83: 1261-1265).
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4), which includes the novel region of
splice-variance. [00109] Fusion nay also be nade with
woredoanzoransferrin (GenBank Acc. NM 013900, neeT/IB2007/003908

mel anotransferrin). Melanotransferrin is
Howevgr ywriikgithesaippateins nofcslivlar ercapieinay ke @qnﬁfled for

meland{dHORR WEIABRARSREN PoBSiolAindS rBh A &8 TR Yo forms, one

of whldNab Wo@nd&@@etllﬁﬁ%mb@)es by a Wsyb@mdmfghdyl&msﬁobmchor while the
Wi uman, serumtr rei
other f@mt%b@%rsqﬂublamdcww@rﬁw% gﬂ?ﬁhé? & mf%ﬁs Leit, 208:

215- 21§9§§emgﬁ}‘/ Wt g gg%?s 8116%111%% @gg%@g 1161 62 F§%§%69g'817%94 J. Biol.

ChemFZJWVBZCDWMO’()SQOS However, unlike these proteins, no
cellular receptor has been identified for

[00110TeAGHIfMSd TNRFsRIHY May M) maae mathsasy T protenefragivent, kddmlsm or
iron and exists in tw forns, one of vvhléwls bou

engineeted:dpmaifbnbpbinstanse, SRR BRGNS FARY BR &P erdn'é%n%'ive full-length
Tt seqdBf b GG bRl "85 EaF sl P Hakes gy alo be

made aélﬁg %Jsﬁnglél Ffrdomyaial sach as hﬁgﬁdlvmﬂuaml or C’S«:llomanlOZl' rans-bodies
Bi ol

1162; Food 1 274.
may alge be. meqer)w'ﬂf%é@%ﬁea'ﬁfo%qm?'@d St¢h PR W'gﬁ‘@%@amr a double C
domait Ws&ﬂéérﬁbéﬂlﬁ{e‘?ﬂ Yusfoy P@Qﬂ%ﬁheré&?ﬁbrbro@’ n tc?é‘%ir@’@teé’omam

or 1 nstance, fusion proteins nay be produced
may bejsrcr@oetiewharebmltha@ Homain iscieced tg raduce, mhibil ohprigvent -

glycos{l)lgF oﬁgholglv g\y S' g/?)ﬁjéeaqlé'%?%gﬂga hanjﬂ 8@9 ' esrgﬁgglm%n?g the use of

a smgléWUWﬁéWls %ﬁnt&gé&]%@theﬁ%l?c@%’étm sitgdyresldeoinie C domain
made with a double Tf dommin, such as a double

N
and the bhdomaisy, oa itfoosnedess aeinking ironrprabad” féﬁ?ﬁmpﬁelrﬁt one embodiment

oo R B
oorr S AR BB b R U 8 a an e
domai® TPPBL FRALS exhilst %I%@oé&flatlcfh patfarhe oNidersihdingSroperties

advant ageous as the Tf glycosylation sites reside in
substantiallydikeothat af anetive s widdyraithdomain eslobgn, In@hesembediment, the

C dom?i rp&ulgf)gn g‘f 4]e| 1 étﬁa%te Qtn%rt Lo é)cﬁlsgg?eoeg;‘?%bgﬁ INot bindEiron by

as a

substitatin ef thetretdvamt IO gbmaiv ﬁdglons( &0drhiriotacids Wtﬁ'«meqbr&sem i the
term nal domain_or | obe nodified tor\wncti,on as an

corresppNqing regighs ox sites Rbainativa of WildstPeiN dgMAdsy | at i on
doatterns or iron binding properties substanti al
oot 14l ke, Haroisy e Ea jos Nlawins odpopstieciudes a Tr

moIeCLil tl‘?ﬂ% %&ﬁé&'ﬁ@{eplé&ethe%é{ gﬁ%‘h %Woﬂ{wgﬂ‘g ééc%q\d native or

ycosyla 0€es no
wild-typs N gomain blulbberbrca‘ midaléfigdel ewmm GrMmoncmrﬁglrﬁmBCodomam that

has bepBgTORESR {0 SonGbRAENY koA WHTHPe HITREHGHd fomain. See
u.s. p%}%tﬁés d??jh{:‘a:’)tgéh §6/496"07 w-ﬁlcl'{][%' KrirCiRBBFdovATRE by MPerfnce in its

i ncl u
entirety.

[00113] Analysis of the two domains by overlay of the 3-dimensional structure of the two
domains (Swiss PDB Viewer 3.7b2, Iterative Magic Fit) and by direct amino acid
alignment (ClustalWw multiple alignment) reveals that the two domains have diverged

over time. Amino acid alignment shows 42% identity and 59% similarity between the
22



nol ecule that is nodified to replace the native C
domain or | obe wwth a second native or wld-type N
walooogioreoes | obe or a nodified N domai n or | obePOI/1B2007/003908
contains a C domain that has been nodified to
two demains. oroweawert appreximately B8%aofihedN dppwinmatoties il CNiomain for

omai n. See S, ~Aprovisiqgnal applicatipn £0/406, 977,
structiTRaUeRTpe 1% GRlTiaRARaNgS SPYPEl 18 JifRe bornds compared
to thegdohsdity. [00113] Anal ysis of the two domai ns by

overlay of the 3-dinensional structure of the two
1001 13P AR Al olceHier e i e ahl T B ey e solowing
structuatdl gquivatonts:eveal s that the two domai ns have di verged

over tinme. Am no acid alignnment shows 42% i dentity and

59% silm [ arity bejween theq22 WO 2008/ 074075 28
PQT/ | B2007/ 008908t wo| donpi ns|. Hgwever, appr oxi mately
80% of| ¥he N gomain nmptche8- the ¢ domain|for 3-

stjructiur al| ggquisal ence,~The, G Sonsd c S a

N extra |di sulgfg’i dé\éb )ﬁgs lgnpigeoéjpt?{k?qs\l gé?mizrs{.e %53 30
domp(0f14]72Al i-gnimgat | of el ecgl arg-model § 3-on the oN agd (Co-
. dgnain re 5 e follown st rluct ural |equifval ents
in (117 S | 755 |43 b13n| 160113 40 2

129 1261 265 p2827298| 32
330130 dona 4{572|g 81 49-| 8- By9-| &- 1-q 9 8 94 i ho( 1l
)2z 75113 1 15917 ﬁo 2§ 6054 %7 g% . 32583:38) 1O p7
413 0188 0 8 500D- 7| 8821 (30 4 4 |42 5- C|34 BB04p
D

47 47]49 50 55 59|59 BO 61 62 64| dogm Of 5-|7 Ot 5-
24 7-|5- 3- 7{ 5-|4- D- 514in 36|41 43 47 49|49 54 5p
59 60 [60 64064 66] (3A0

C
34 |36 (43 |47 (47 {49 |50 |55 {59 (59 |60 |61 |62 |64
doma
in 0- |5- |7 O- |5 |[2- {7- |5 |3 |7- |5- |4- |0- |5-
(340 36 |41 |43 |47 |49 |49 |54 |59 |50 |60 {60 |61 |64 |66
1 5 9- |1 0 7 2 1 4
679) 2 9 5 0 3
46
8

The disulfide bonds for the two domains align as follows:

N Cc
C339-C596
C9-C48 C345-C377
C19-C39 C355-C368

Bold aligned disulfide bonds

23 Italics bridging peptide




159- 10721429503 679 46 8 The disulfide
bonds for the two domains align as follows: N C
WE3BBHNDHIS CO- C48 (C345-C377 C19- C39 C355- C368rBDIEL007/003908
aligned disulfide bonds 23 Italics bridging peptide
WD 2008/ 072075 302-86847//003908 C402- C674 CA418- C637

f‘i’lQ 1 0 4- f"Al"\_['*E’?".) C1 Q77

€1H18-€C194—EA5P C331 C474-C665 C158-Cl74
CA84-C498 Clb %%09%?1- Cl77 CA495-C506 C227-C241

CoE318°C¢ 194 CoL5¢4592c5R80115] I n one enbodi nent, the
transferrin portion of the fusion protein includes at

| e&37+GB3N t ermi nal | obes of transferrin. In further
erbodirents—ihe-ransferti n portion of the fusion
protein incl uder?‘ta?t4'¢§§§t two N term nal | obes of
TreRseec|7a JET Icqga-£r98 Quman  serum transferrin.
[00116] In _another enbodinent, the transferrin portion

of O.’ll@é (Blh§90n protein incljudes, conprises, or
Least *uog—P- term nal | obes of
‘ﬁﬂ havi Cﬁg ion in at |east one am no

ac Chaye >egy‘d om the group consisting of
ASE%%"?Q%‘Z yrggés?\?/r 88, and Hi s249 of SEQ I D NO

3. [00117] In aﬂﬁﬂﬁe@%ﬁb Jdi ment, the transferrin
Bot-t-on—of s 2 SI on prot ein includes a
recorrbl nant hurmn serumtransferrin N-term nal | obe

[001 1% ﬂ%& %\?Hddlﬁmeﬂt, Y b s ftriA oY ORhR fubToR 716tth indifdes at least

two N terminal lobes of transferrin. In further embodiments, the transferrin portion of the

fusion protein includes at least two N terminal lobes of transferrin derived from human

serum transferrin.

[00116] In another embodiment, the transferrin portion of the fusion protein includes,
comprises, or consists of at least two N terminal lobes of transferrin having a mutation in
at least one amino acid residue selected from the group consisting of Asp63, Gly65,
Tyr95, Tyr188, and His249 of SEQ ID NO: 3.

[00117] In another embodiment, the transferrin portion of the modified fusion protein
includes a recombinant human serum transferrin N-terminal lobe mutant having a
mutation at Lys206 or His207 of SEQ ID NO: 3.

[00118] In another embodiment, the transferrin portion of the fusion protein includes,
comprises, consists essentially of, or consists of at least two C terminal lobes of
transferrin. In further embodiments, the transferrin portion of the fusion protein includes

at least two C terminal lobes of transferrin derived from human serum transferrin.

[00119] In a further embodiment, the C terminal lobe mutant further includes a mutation
of at least one of Asn413 and Asn611 of SEQ ID NO: 3 which does not allow
glycosylation.

[00120]in another embodiment, the transferrin portion includes at least two C terminal
lobes of transferrin having a mutation in at least one amino acid residue selected from
the group consisting of Asp392, Tyr426, Tyr514, Tyr517 and His585 of SEQ ID NO: 3,
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[00118] I n another enbodinent, the transferrin portion
of the fusion protein includes, conprises, consists
wes®enriozd |y of, or consists of at |east two CP(IT”HIBIZIOMO”OS

| obes of transferrln In further enbodi nents,
whereipitha shitent retpiastthe abdity tonkindugeighigpsotlaian altﬁsna@@b%'ment

the trah&%grﬁ]n é@ﬁﬁ)ﬁ h?lg %r }%aﬁpﬁﬁ? g{)tf&@\?ﬁﬁ cﬂférs'f& tfﬁ{éféfr? if {4V a

mutatlmrbﬂétl I@Q@t ond bmnﬁ) beidresiauel selectad frany tHeugidurconsisting of
des a nmutation of at |east one of Asn4l3 an

Tyr 426A§r¥6’~'1114,01fyf §tEHang Hiep83ohRESHIRINEY Hvherpinsihe mutant has a
reduce:tglI é(tﬁﬁ’(?% %ﬁdjﬂ'lets{ilqgﬂrsz.oin %ﬁbdtﬂgpéﬂl%rodﬁﬂ?ﬁ‘l? 'tﬁgegénsﬂe% g?ruon
ran ion i nc a WO

errin es at le termn
includésoehteleasiftvstd Grten‘namel lobbawf tranafemih Abviog a muatidremsat least one

amino 304 28 7o S GhSD G Hrirs ApS3RAL y an
H|s585NS? SEQ ID2RONE @R@@@M&@t&%&e@%%@%&@am %%ﬁu metal

he mutant retains the ability to bind netal ns. In
ions am]ftmctlenaaubstenbaﬂy likenan N dorpai. ansferrin port i on
includes at least two Cterm nal |obes of transferrin
[00121) v sompecembudliaterds, tha Tdtor I‘I'é@srtlommllabn obsuicient mugdum increase

the in o o0 gl BRLHS T ISRSb BN VD Saldia HAPRly Gpigavaiiabilty
of the IQ%guda/ el ‘fﬁé&%‘f}@uﬁ@'\khéqf tHePTROMEF Mléﬁ aﬂn%ﬂﬁ;anhrbf@ﬁé’?&‘?én protein

di mént he transferrin portion 1nc udes at | east
are cleawed Gonethd rexhaindeeef the fusiangretein nomnparedtaatheunatvaeirculatory

naif-itg, hsfm SAEN L PRY- B, RCyBE stabE oS GBEIR At & idegn an
unfuse@fstﬁﬁQl éDnU@hfsedWBeFfe'Shdw% herSate AcRSbINGYL it eaicirctiRtory half-
abi | tﬁ%«lto bind netal ions and functions

life or kjoavailakilitamay e rboua ROHo B, 7Q%080%9, 90%6 epmere increase over

the unf‘ﬁg?? ‘ﬁgl en:'ﬁ 'efﬁ}‘%ﬁ‘({n OIE\ éomé’ %Eé? r{hc‘-’:\"hhéng ?nc%ty o SOII;I?/

I ncrea Ivo CI

modifidthiransfiefrtn estsibiia sdraim half-lfe ofraboiut n Q)rsmbntd d@,rs 1-2 or more days,
stability_aor b|oavallab|lltgf of the &P‘r
3-5 or ;eEe da¥et $-d0 qteare gayst OptS pf Mose P?M‘ﬁ 30|qrga<.w dAys, about

12-18 %sgs %Péb&ﬁ 497 %'ags oG B A ihh (ARG Lpdte OF

usi on prot el ared to the I1n vivo circulatory

[0012239\'/6«54 {r{ fc d%%’iéiﬂ‘o?‘r?'i’é %ér‘t b Héaﬁ dnd ;Er%)cem' f?\&VMorlq linked

or bi oavaila gahd

glycosylafiors erﬂe§,tammo acie residwds cf:cm&bdnm@ to ISMB aaud N@t’r ohSEQ ID
in vivo circula half- life

bi |
NO:3 rﬁ@bgt@g\“:‘télbéalfqrﬁxﬁﬂ%ﬁw '@b%M?at%O%?é%m QP ev;qyn%g?)g:@@ylagg%
hypern?eéngdlﬂoék%nbﬂﬁra?ﬁséd@ﬁ@ the E%%n'lv‘ HEH’%?'O* ffﬁ%gl '?ﬂ%r@féfn Igto produce

I'n sone cases, I'gand noi et risi
asialo-npowinf sorde insiasdes, monasicio-Fi ftoraiisialou?ﬁ) h!an additioe toflf amino acids

corresqﬂvﬁng go @6150 lgg)(ﬁ dvgta%?@s 1@% J@éqj\g(ﬁéi% c%a%%éeg}t to the N-

X-SIT @9&@5)@'@%?1 s@é’ﬁ#&venilgr é@oﬁéﬁ@al@ﬁe@ﬂ@é‘bly%s}létlgﬁy See U.S. Patent

onpared to t in an unfused state. LC
5,086 (W?eﬁf It ik ef alorl%ornn@tancr@ the ipegntionfinclides maod qimsatrammo
acids §Aﬂ% ér%)T%'ﬁé.' n#%ﬂe embodiment, the transferrin moiety contains the
modifications S415A and T613A. In this embodiment, the amino acid modifications

correspond to S415 and T613 of SEQ ID NO.: 3.

[00123] it has also been reported that the N domain of Tf expressed in Pichia pastoris
becomes O-linked glycosylated with a single hexose at S32 which also may be mutated
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gl ycosylation sites, am no acid residues correspondi ng

to N413 and N611 of SEQID NO 3 may be nutated for
Wez@BasR7HN in a yeast systemto prevent glycoBgl/@2001003908

or hypermannosyl ati onn and extend the serumhalf-life

or moddfedtuoaoreugnfcﬁuqur@ivmsvlqtm pHiatrpver, Qdinked glycasylatongnay be

e RGP Rl Bty o B P Phar

genes.nutations to the residues within or adjacent to the N
X-S/I'T glycosylation site prevent or substantially

[00124'1A€H8@||9§IY GADHEMBBdiINRER dilfe irv@hesh, the, fB&@ngﬁé’teﬂf includes a

For |nstance t he |nvent|on i nclu
modifiagoiansferin matcaue wierein the trasseIrins exhibits saducadhglyeesylation,

o BRI Phied REabER" ThdidRdlanBh oI aBS s e dp arether

embodaﬁemowe:trdnmdnri p@ﬂidnocﬁ&he wléne@mem ineludésa mdmtﬁd@nt
of SEQ ID NO : 3. [00123] It has al so been reporte

transfefmfamtttmt thatj@rmutat@ﬁ! tq prevept glysesylatiomi Bha'aotﬁﬁstemhoglment the

transfe@gB%%n%flt gg@ﬂgﬂ e wlbgﬁlggs‘@zfoé%@%%&tga}%%ﬁ%%nt that is

fully glysGBYIatedOTH FaREr embodndnénte%ettoarmfemmmomun lof the fusnon protein

i gl ycosyl ati on. Moreover, O linked | ati o
includeged|RainBinagt Wﬁa@wmﬂr%%&gtmh%ﬁ thatis Myteted o ¢ Sprévent

glycos%f&%ﬁ, : e'irPaPI@‘ésPén ﬁsﬁ’hé BRd % 19%@5&!99\]@@ is mutated

r |ng y, 1 n one e odlnen e invention, he

to an afrueq) amqowbtcdau doasmdtialiew @yccmwmforedmtalm’cbemmbndnment the

transfeb'rl BB&SH” c}/}qﬁﬁ ?usupﬂ ar%ttgfrﬁfé%@@rprsr?ggeeqéﬁﬁ%%% r{@%’ﬁ@ ggp,gn transferrin

mutanttABOS! rﬁh@ne@ftﬁpﬁév@h@b@sutﬁﬁéﬁﬁel@freHUcePWo@@?lah@h wherein
enmbodi nent, the transferri ﬁortlon of  the fusion

mutatigirsomal o ithe residseawitbindheiNXn8/T glvansylation siter Margover,
glycos%ﬁ,@%%I M& ?%cﬁpcetdo rlﬁ{n g&%pﬁi%rg\ﬁféﬂn?thg% rh8 oz?‘r{mela‘?ﬁne residue.

For msmmiee imohs emistaiment et thetinventior, nma’easfrermn puttmmtoftthalfusmn
gl ycosylated. In a further enbodi

protem'tlnalﬁgea.arreﬁogmammtmart PRIUM, FRBRISHHR M tANt ﬁﬂggﬁme@?%d to
prevenirgﬁfg?‘g%lgﬁgﬁ WHER SElcudt 6ﬁ@P§§§F41§aH&I‘WPé15 b EOSID NO:3 is

prevent glycosylation, whereln at
mutatedrte anf ashino/add avfdcmgnés hoballSEQIdDsatieni strlhleat(manglrtg the X
doe not allow glycosylation. In

to prO"Hﬁd? E]B?W@%JﬂT %ﬁfycoﬂ‘]'@ OR-r ansferrin portion of the

100125) Ag 9 REP el dnnarR Aeralh TRABeQ AT [U5I6 BURARSofomprising a

mod|f|e?}1?ﬁb?m%ﬁ1|vb)ﬁtuéﬁ al%lb%oé')qﬁé#\rl_%e t%"m)?"o d‘lroﬂ‘léhéldr P3¢ bind the
may to n /T

residues wthi ycosyl ati on
Tf recepitdre.In mlneroerabpdlngﬂzr)tsMWamwentlmyrdrebmddmea‘etamed and the iron

T MM A T N T

inside &f 2088 QhEId} A64d B Mbod Beaih baindey (BBB) eTHE NrtfdrHQlﬁSaI@ne will not
reconbi nant human serumtransferrin mitant that is

bind torfRawken iaaded with iron, and the iron bound C domain will bind TfR but not

with the same affinity as the whole molecule.

[00126] In another embodiment, the transferrin portion of the transferrin fusion protein,
includes a recombinant transferrin mutant having a mutation wherein the mutant does
not retain the ability to bind metal ions. In an alternate embodiment, the transferrin
portion of the transferrin fusion protein includes a recombinant transferrin mutant having
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prevent glycosylation, wherein at |east one of Ser415
and Thr613 of SEQID NO3 is nutated to an am no acid

wokiosio7mees not al |l ow gl ycosyl ati on. Further, PBOBEIBROOTN03908
the X to proline is known to inhibit Ig\(%/cosyl ation.

a mutgtiomesgrensthel mutant dasmeweakembingding affinily for mefal onsdham wild-

type el fianSieRirky Mope SRERLG s huRimgRt 4 SPnbtendf ol of the
transfe?ﬂﬁ/f@éloﬁ Proteimfciudes anecbﬁﬁﬁlﬁ’émftradsﬁe@“hhﬂUta@iﬂh@dﬂn@%ﬂhﬁ:tatlon
he invention, iron binding is retained, and th

whereinrtbﬁ myfiantinag aaﬁérqngey bisiding affinity fer metal iews than w@-n@e serum
transfé n(ﬁrapeutl C protein or peptide(s) to the inside of a
de and/ or across the bl ood brain barrier (BBB). The

100127113 Bolbs Sraiifint sBS analatinbRrtian ek Fcamtbant

transférﬂh mt\!l’ahf‘hé\hﬁg samBtatioh whénsirthe Metai ot st e6talrthe ability to
I n anot her enbodi nent, the transferrin portion

bind tcbmettrm&feralnsra@epﬁon fmgn@ftemaie@mbodlm@t dbedramsterrin portion

incluc & PP e iPARE A e R A OEn b Rp grutent has =

weakeP birlin@ bfinity dovsthel trardfierfintrecaptoe trearpadld npmd settdfnetransferrm In an
transferrin gortl on of the transferrin fusion protein

alternat @mkpdimgnt, doe MaNsEEREN PPHIRST l@pwdﬁsme&ﬁmma@mﬁga@éem mutant
havunﬁ%t&?ﬁ%g?&@éﬁ%ﬁﬂgl n@ﬁ% rPﬁﬂ| tylﬂPiry‘ nfgitqu ?drrihé R nsferrin

receptthnvwnIdi’eypleysmua'eﬁramferrhnsferr| n. In an alternate
enbodi nent, the transferrin portion of the

[00128]1easbitver iembiadiment, the tieinsfdrin poass mchm@@ramn’ibmant
transferrin mutant having a nutation wherei

transfe{ip anytanblaving @rraﬁgeépnwh@ieﬁgﬂ@r mutﬁrttﬁoearn%%tam fherability to
bind tdt é}%ﬂaﬂédeq?w pﬁ'\ éﬁ ra'i‘tg} tb A ifleRt t{\QQ%%QCFth g%?t%rhﬂcludes a
e e

FansSTerrim port|dn I'nc
recombieaatitransfetrin mutarsifrevingha mutation ehdreig thermumht bas a weaker
retain the a

binding, Bty Jof FRIbBRaIRPES A MK YIS ST DaRSIATIRy 28 alterate
embodiMeAt ithE Kansfehfn bbabH REfides ROFdcofibinamalatfi®srrif mutant having a

recombi nant transferrin mutant having a nutation
mutatlwm w’rmremtth@ mutaahbhasastrengeebindingafivity joradarbanatg ions than wild-

t / é_ ferrlnreceptor than wi |l d-type serum
ype S?lugh FWP In an alternate enbodi nent, the

12 R Sl e, b T SRR A RSB humar

serum $ianRRGaR nitBAt Héiwﬁéfa' mutationdh dt ast bRedRING ébld reSIdue selected
receptor than wild-type serumtransferrin.

from trmw@mrcmb@agrcén&spfiﬁh EIyGolyres riyr oy Irl|sa|4£3| Aep sTwi426

ryrst, SSPEPH BRR s APSEEL TN s Ay R e abity o

bind metdldois) ReaPanaindte efbodirent) agretembiizht eUARsH Q@fmhq transferrin
the transferrin portion includes a reconbinan

mutant haiag armitatinntingt least PRg amina@gid Eﬁﬁlmﬁ@aﬁtwﬁ@m the group
consnsﬁ?‘l’é 8%@8@(% ély%@f’“fW%, Tyr188, His249, Asp392, Tyrd26, Tyr514, Tyr517
and His585 of SEQ ID NO: 3, wherein the mutant has a reduced ability to bind metal
ions. In another embodiment, a recombinant human serum transferrin mutant having a
mutation in at least one amino acid residue selected from the group consisting of
Asp63, Gly65, Tyro5, Tyr188, His249, Asp392, Tyrd26, Tyr517 and His585 of SEQ ID
NO: 3, wherein the mutant does not retain the ability to bind metal ions.
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bi nding affinity for carbonate ions than wld-type
serumtransferrin. In an alternate enbodi nent, the
W(I) rz(mﬁmmﬂsl n portion includes a reconbi nant treCE{E2007/003908
ant having a nutation wherein the nmutant has a

[001 3Qit|lﬂ @ngmermnﬂmdi@eaf fthaitrapsfestin Partipshinckidesrisracggibinant human
serumﬁ%@ﬁ%%géﬁg ggi/lbgnstﬁﬂféfétfdnnat L[)g%ﬁ%r |F2@f] gf gﬁb ID NO: 3,

rrin port 0
whereihetberhutaabhad umimng@e binding avislfte fon metal ieny thha\wmgty@e human

serumgu;atg}%tfelirﬁg (Iag%ﬁlgs Cégéqtrg%ne a@%’?%@@% ?s Eﬁg}@& lljn%p;peclyggetde by reference
s A e RS B e rofen iy,
recomhbimiant hymao sevumdransfairin motant haveng ahtuatien et Lys206 or H15207 of

s 110 Rt SRS RS BB ARRR I o g than

wuld-ty%éfﬁtﬁlh@w sehes trafsfe@m 1hs f@ﬁ%m@@&ﬁ#éﬂt' he tPénsférFP“ ﬁ})or‘uon
Tyr 95, Tyr188, Hi s249, Asp392, Tyr426

includey/a 5&&ombm@nmsms smuma@nsﬁem mgtanihevisigna mméatm ghkys206 or

20 BN Pl AR APl B ™

0013 {lAR et @bl eeBaiateaney B8 ustedh nieiise it Sl Srali St the
mvent@*n}’ﬁ*@ludT%%Bﬁt thWn%ﬁ&i td‘lﬁ‘r‘é?e‘b%llar"lééﬁ%aueg ¥bhéfonl )éK/§|Je7ble for

3, wherein the nutant does
instanemtthese disglased laﬁanntnrpok@t@l fdolgsular Glomisg: Atahoratory Manual,

2nd B LRI RENPS Halor CEpIAY 1St 1988, Whenbalg Sl nucteotie

substituge A DEMgtEchmigass fereldeahiplisnimgedite- enﬁ&nmté@nem ﬁhat are well
nmut at i oiri:@at Lys206 or Hi s207 ofb gr?D NO. 3,

knOW”t'ﬁ dhegriaiie anRcpdedsaminggeeid l@hﬁag% asﬁ/ peaferabioef «mﬁrﬂlapr nature, that

s conb BB O3 il SRR, SRS LIRDSIATLAcd TR ©
substltumﬁas ar@eonnemplatedemwengtge)rtucularlwwh@htmrodad:nag a modified
mbodi ment, the tr@@&ferr n (gortl n, i.nclu

transfrag RshafhistanaEpde diren aplei RO RS shigosviation,
reduceﬂwr@ﬁ bfHdifg akd HO K& Sb'b%lﬁ@gllféontéﬁgldtgd 12 a%néﬁ"'é%foe' n

tant ﬁas a weak I ndi'ng avi for metal 1ons
substitutiams, smalddetgepen&onmseﬁmmtym@awﬂ#merio aboud 30wamineracids;
di nent "I‘ﬁ?e transferrin @ortl on

inse“ig%%ﬁﬁ%r%‘if c%!T'anst PRRE AP nohﬁ? g’ﬁf(yletg{/%ﬁba' gxtensions,
such a%lﬁrﬁéhﬂib-ﬁémim@l%ﬁ@thﬂfnlnéﬂrés?&ze r AN Wik tideb ef Ris8 than 50,

the nutant does not bind nmetal ions. [00131] Any
40, 30aR@ior 4B r@sntdef@ﬁ wehmeemitanpleriiz damaingeokinideg aH@ﬁwrlarprotem

and thBlBEEHE citel et K8 A BN YR o oF e region:

ora smaﬁémelortthas%cdit@t@bWlﬁcaﬂ‘brﬁwmbh@sl@ pblyshistidihe et am
G oning: A Laboratory Manual, 2nd Ed., Cold Spring

antlge%ﬁﬂﬁppﬁﬁ(ﬁ@ﬂgw d9r8a®. 1989. When carrying out
nucl eotide substitutions using techniques for

[00132]&xamnles bf agnssrvativpeing acichaubgtivdions are subsiitatiorg made

within the same group such as within the group of basic amino acids (such as arginine,
lysine, histidine), acidic amino acids (such as glutamic acid and aspartic acid), polar
amino acids (such as glutamine and asparagine), hydrophobic amino acids (such as

leucine, isoleucine, valine), aromatic amino acids (such as phenylalanine, tryptophan,



known in the art, the encoded am no acid changes are
preferably of a mnor nature, that 1is, conservative
wa@aniomo7mes d substitutions, although other, PCT/IB2007/003908
non- conservati ve, substitutions are contenpl at ed as
tyrosinapand spaalkaminoaadigs (gush as aycioenglaning geringgthreonine,
transferrin portion, e.g., a nodified fusion protein
methiogii8)pi ti ng reduced gl ycosyl ation, reduced iron

015N i BRELAe ERPGARS 3 A6 i none

group b\'{“1 SRfibd QBRIs ih WPoRRrgroGh, Foe ekénﬁl%)lé nStLcans&Vative dabstitution

sertions between transferrin donains; snall am no-
would imclusie thexsubstitutionrofla polaeasiinmecid forahyssopipbic amino acid. For a

generail gggglaétgr{?‘ap nﬁﬁ%aw%l?utloj‘g'sgéoe ggkogﬂaéfg/ r(ggbg Prot Exp.

Pur. 2:08-907N Ndragsisirvativedauistilfions, derkibng aﬁdtlmﬁrﬁém arenpartlcularly
rotein and therap eutlcfproteln or pepti de,
useful gr €

pmdt.@m'ﬁ'ﬂfggynm@tem Prefesiv tr@psggogle;(s ,o@gﬁq,ppv%nggn that exhibit
no or rggg%&%%sﬁdﬁ{%l o] ?ﬁ%/gf ﬂ‘é'dr r%éﬁ?éd B}Hd'ﬂdegﬁhgggmgfﬂﬁggtéi‘ﬁ to the Tf

eni c
recept®t.ndi ng donai n. [00132] Exanpl es of conservative am no
acid substitutions are substitutions nade

within the

[0013ﬂ mé}b&%eﬁmaﬁé prételtisioftthe ientipnothdfaibwingndystem is followed
(such as arginine, lysine, histidine), acidic
for demnatmga@mw qeidein a@cquamwahéae aolmngggawnttor@éi'at)
pol ar am no acids (such as glutam ne and asparagi ne),
hydr ophobi ¢ am no acids (such as | eucine, isoleucine,
valine), aromatic am no acids (such as phenyl al ani ne,
[001353] TABLE DFHAMIRONRCHADS8/ 072075 PCT/ | B2007/ 003908
tyrosine) and small am no acids (such as gl ycine,
al ani ne, serine, threonine, nethionine). [00133]
n- canservative substitut

i ons_enco Stitutions
of ami no aci ds in orf@NEgr oup 'BVR&E} EETJLER:{S n anot her

Or o -'tc@ﬁ consergg subst tution
NOU|§MI|ﬁgU the Llﬁ)‘l's Ttution ? a po ar amno acid
for a hydr ophobl c| 8YIMBO&c|) d. For a general
Hescri nfl onh-of nutleotide substitution —see— e.g.,
For d e{\'aenme(lggl , Pfot . p Pua‘\az 95- 107.
NOTT=COR tTve subsg tutjons, N‘ql ons and
nsertions are particularly usefu 0 _produce |If
fusi okspgaragieens, prefdrably trans-Asdies, of |the
[-nvention that exhibit —noorreduced bindi AYg of iron
and/ AspadicACid educed B ndi hg of t WASPusi on pfotein to
he ptor. [{00R34] Tn the p peptide| and
pr ot el%%gtgrgt he i hvenfeison t he fol ?g%(\n ng systemis
f ol | o@hgtandfiog des gnaQ ng gm no acGls i n accordance
Mth the follown onventyonaltist—[00135] TABLE OF
AM NSRRI DSAGE- "REE. LETTER u
Glycine G Gly
Histidine H His
Isoleucine I lle
Leucine L Leu
Lysine K Lys
Methionine M Met
Phenylalanine F Phe




AM NO ACI D LETTER SYMBOL SYMBOL Al anine A Al a
Arginine R Arg Asparagine N Asn Aspartic Acid D Asp
waymseres C Cys Gutanmine Q A n d utam c Aci BCEIE2007/003908

dycine GAdy Hi

stidine HH s lsoleuci

ng_

Ile

Leuci ne L Leu

E?:?W‘@M%‘g@agos

SYMBOL SYMBOL F
T Thr Trypt ophan

"tegt
r sYMBOE
WTrp T

ylsi @NK- Lys NEHREERETRRVe

REEPS%Q% NO ACI D LETTER

Pro Serine S Ser
vrosine Y Tyr \/al]

Thr eoni ne

Hne V Val

[00136?rqlun§n bi ndll
subst i '8N or ilnser

ng Bnd/ q

T recept‘?ﬂo bi ndi ng

may be

CU

rl
i on

C cllr OTT, bl UUI Ilg
i nto, rf?%'g acid r

del eti on,
esi dues

corr eppebdieg o
Asp63, Tyr95 Tyr|

onetor n

ore of TfpMN domai n
49 and/or C donmnin

resi dues
resi dues

Asp iysaotompan 4286,

ani no 1YE9HEE Lys20, ’

188, His
TyrWs14

and/ or H® 585 of

SEQ | D NO

| oA
mSU

6, H s207

I o f IR B 4.
T Al 1 U Uy 1ot

or Arg6 of SEQ

ation to

I D NO 3.

rbongig@ng! ndi ng

mayybe r

educed oygdi srupte

d by

ng del et i

nutation, 1ncludi an,

[00136] Iron binding and/or receptor binding may be reduced or disrupted by mutation,
including deletion, substitution or insertion into, amino acid residues corresponding to
one or more of Tf N domain residues Asp63, Tyr95, Tyr188, His249 and/or C domain
residues Asp 392, Tyr 426, Tyr 514 and/or His 585 of SEQ ID NO: 3. Iron binding may
also be affected by mutation to amino acids Lys206, His207 or Arg632 of SEQ ID NO:
3. Carbonate binding may be reduced or disrupted by mutation, including deletion,
substitution or insertion into, amino acid residues corresponding to one or more of Tf N
domain residues Thr120, Arg124, Ala126, Gly 127 and/or C domain residues Thr 452,
Arg 456, Ala 458 and/or Gly 459 of SEQ ID NO: 3. A reduction or disruption of
carbonate binding may adversely affect iron and/or receptor binding.

[00137]Binding to the Tf receptor may be reduced or disrupted by mutation, including
deletion, substitution or insertion into, amino acid residues corresponding to one or

more of Tf N domain residues described above for iron binding.

[00138] As discussed above, glycosylation may be reduced or prevented by mutation,
including deletion, substitution or insertion into, amino acid residues corresponding to
one or more of Tf C domain residues within the N-X-S/T sites corresponding to C
domain residues N413 and/or N611. See U.S. Patent No. 5,986,067. For instance, the
N413 and/or N611 may be mutated to Glu residues as may be the adjacent amino

acids. In one embodiment, S415 and/or T613 are mutated to Ala residues.

[00139] In instances where the Tf fusion proteins of the invention are not modified to
prevent glycosylation, iron binding, carbonate binding and/or receptor binding,
glycosylation, iron and/or carbonate ions may be stripped from or cleaved off of the

fusion protein. For instance, available deglycosylases may be used to cleave
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substitution or insertion into, amno acid residues
corresponding to one or nore of Tf N donain residues
WabeosAR07Ar g124, Al al26, Gy 127 and/or C donaP@I/IB2007/003908
residues Thr 452, Arg 456, Ala 458 and/or Ay 459 of
glycosgtationmesidues from #l@d&tsmrbnroéelndmswﬂw'ahthﬁ SUQ?drVB@'ﬁaﬁé attached

to the E’:f ﬁgiftng.’ Q?%ﬁicgéf?f%ﬁ dpﬁfc&?@&l%ﬁ gﬁgﬁﬂgé% y 8& %%8 l'to prevent

glycosytsdioneghddor rdicemipirat dws e 2bé growm ntthmlprregend@ bé*an @gent that
substitution or insertion into, amno acid residues

preve'@élﬂ?gé)ﬁﬁﬁ&%geigo tYAiCagCiore of Tf N domain resi dues
descri bed above for iron binding. [00138] As discussed

[0014@}ideccargphydrajesen dhe fupjorpprateinunay also be edusedprigpmpletely

removB ik HRtcatiy By HeklHg ¥ flyifLoreBabi Hhabadlinses .
Deglymmylayesrmé&veifkrﬁw@nﬂmmm Egamplesofrdddiycosyleseltivelbid, but are
sites correspondin donmai n resi dues NA13 and/ or

not liygg 10, @@@C@sgaspa{’&ﬁaw BN&gases mlupRsidase magrosidase,
NG(%é'g( mJtatedto A u residues as nay
fucos@%&%g@ﬂa acen ?f@é aC| ds. I n one enmbodi nent, S415

[001 4%03@ neag ilw’;r}\lﬁg gn%@t tfr—?I p’f@gile’glﬂalg:tcgséltgﬁg?e' gh[r%% é?f‘%néignal structure
of Tf, suthess medifieationdto thedhingedegion topraesNt tik vonfymational change
i ron bindi ng, carbonate bindi nglﬁand/ or. receptor

needegfagjiroRy blndg!ﬂq/eB@;Tlf secantor faceaniinny drordnstaRemtrautatings may be
made mr Q%uﬁa';\é BBRiA LAThS achd 28 sf§4f fo48184 7" aﬁayd?%mbsew as

nstance avai | able de ycosylases ma
well aw@edbmamcammmcﬁcﬂ) rMQ@@SZS—MG?%P{SBQI HBrDO6765D-8988 ln addition,

mtof RS SR AR TR 30 8BP 5 o aor T

struct?@'dndFanciist deficient in glycosylation enzynes may
be used to prevent glycosylation and/or reconbi nant

| i 0 ) t
10143 AeTRbPEGO IR S 1518160 o BAZHR BB e
proteirc tr éxdbpd thee: balf dife ohleioéuailahmtpnbtlm ligared/asivedl dsein some

instan{:qegté%fﬂ%f?l{%&onﬁgﬁa el él[d ﬁvgﬂq e aﬁ‘@%i S@z{){t%gggross the blood
brain @Béry CipSHH aREPafd smw%hmésmom fdéldﬁ‘ﬁro?élh m@ﬁé@@b‘?ﬁo&iﬁed

egl ycosyl ases i ncl are not limted
transfegan mleeulaamerewm@éearmfemnm ot rgtais dw ab@@ to cross the blood

nnosi dase, fucosidase, and Endo H degl ycosyl ase.
brain t{%ﬂ‘i‘hl] Addi ti onal rrut ations may be made to Tf to

P TN b e G AT
molec@eIS-ER th@rt?énéfé‘!@lﬂgﬁolé&@%dr%@aﬁ@‘thé 68l sihado airdhsterrin

recept or recogni tion. For inst ance, nutations rraﬁ
receptandad franspori thr aativodjovariablenegion inside cels.dlnean @ e@te

embodignfyte Mslas hrole it o MEniedRendeiR ParElE i tne
transferrin molecule does not retain the ability to bind to the transferrin receptor and

transport the antibody variable region inside cells.

[00144] In further embodiments, the fusion protein includes a modified transferrin
molecule wherein the transferrin molecule retains the ability to bind to the transferrin
receptor and transport the antibody variable region inside cells, but does not retain the

ability to cross the blood brain barrier. In an alternate embodiment, the fusion protein
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nmut ati ons may be made in or around the flanking
regions of these sites to alter Tf structure and
wo mvst7ons [ 00142] I n one aspect of the i nventPONB206M003908

. fusion protein can function as a carrier protein to
includssiafpdifies transferrine motaculs wheesin die trangfeafin mudedulgastins the

o ' L Lvering,the |igand
a9 cHfis 1Rhiob LRAMbarPR SRPRERS £FF [P bl to RS the
transfetrirorbcebtari andoeamdirt thenaritiboally tveiriaBleereRiBtP st ¢ellst he

fusion protein includes a nodified transferrin
nol ecul e wherein the transferrin does not retain the
ability to cross the blood brain barrier. [00143] In

[00148YPFiRIfe AIP FUSIBH Protdifisf uSi on protein includes a
nodified transterrin nolecule wherein the transferrin

| i i1 i .to the .
1001488 i3 1t Wt gy B ¥ B g povies or e
ligandy antibdd e vartahle negionicteangbmpeptideaittazhbg td #E N-terminus and/or

nmbodi rreni, t&? fusion protein includes a nodified

the C{eaNGHRf fHe Topraisine INRBPEmbadiment thadisandimoiatt isailashed to

. r,ansf in .
o NGB0t U4 kR, b ch B Oy AR oo
peptiderisiattacbed ks bofhOibe44] ameh CHtertiivens efthedifpeotein ahdi ¢he fusion

t .fusion Iﬂrotei n i ncludes, a rgidi fied transferrin
Protei fiak errdaliePhMaie SaHas Pf Hhass: reglans ereedierorhath ends of
Tf. ability to bind to the transferrin receptor and
transport the antibody variable region inside cells,
: L < .

10014$p BB AS Ve IS o 4oLl GRS ranstern
peptider tardnstasde WkROOB /doT247S oPEE TH2061h G03RRS intowhe!ldemore of the

difi t,r in | ecul e rein the
loops Sﬂﬁs%‘? ?ﬁi'r?t ﬁ@ln@%gp&/'r@gi&%E'Ph%%éﬂﬁ?ﬂf@fst%og Boss t he
gidood br a'bn barrier, but does not retain the abili t%
[001481naneernbodiment of e invepfion rtbedisapd isinsertedria toe N fohe of
[ ; : .
ransféfl, KRR InstEhod 2 INGHIBR IS5 5G40 Or of FRES isertions can be
made pt ot aiaundadthehpositivesitni ihie Magnd di3 tdainmaing ©f the NelbBe as shown in
the ta qo%i gs of the ligand, antibody variable region or
93 (?(?W'peptide attached to the N-term nus and/or the
Ctermnus of the Tf protein. In one enbodi nent, the
ligand noiety is attached to the N-term nus of the If
protein. In sone.enbodinments, the ligand, variable
region or pepNide is att&khed to bath the N- and
C-term nus of rtiheszbfprot-ei-n-and-t-he fusion protein
may contain on@é&s?’m)re eaﬂrQ/ ents of these regions

on either or beidpsgnds of G|41[00147] I n other
enbodi nents, the.one or_more.llgands are inserted into

the transferri Asngdpti de, AspA6Bnst ance at known
H W k.ot .ottt h. A 1 A
donmi ns of th‘A's'pQU' ot et gues) -as-i At o one or nore of

t he
Gly257 Asp197
Lys280 Lys217
His289 Thr231
Ser298 Cys241

(%]
9



| oops of Tf. See Ali et al. (1999) J. Biol. Chem
274(34):24066- 24073. [00148] In one enbodi nent of the
W(i)mmmzoom the ligand is inserted in the N | ober/m2007/003908
ransferrin. For jnst ance, the invention also includes

[001496 H"GY@ra'?ﬁih@f embedimeNts thedigand caraprses ragdoryieemh aming agid
resndu@%ﬁf édr?éb% %){botsgab%mgr%& %S’U%Gﬁhgftrér@?eﬁfn B&IAS The

randomized .amino ac:d residues. can be Joca.ted in one region of surface exposed amino

about ﬂlyﬁﬁémdxsesjéae 85ytemm¢srﬁ|1c7 aciiT mgmem 2Bbut Seid®acid residue

276 to PUGABITR.AOE FE0RP R, Of REOM AP 01ifesidus 207 16 sbolf amino

acid reSRRAUMIZSOSR IMONBL! 8 1 886 Gisodihent'6f Re8nFeRRTE the
amno acid residues of the transferrin protein. the

randomized @mine acithiasid ussi arerlecatdd & positiobe \T&ﬁc é&&ﬁj S87, &89, D0 and

Q92 of %%bquﬁg) 'S'%f r@%ﬁq’(ﬁggggﬁﬁgﬁgﬂg%eﬁ%hg@ ian_rgirn%r gcn& resndues
are Ioc'at’&ﬁi mutudr’rﬁ(zr@n:dm 2B (RITBB, ThFSasRD209 N gtiorely S298

or nmore of the regions conS|st|ng of about
of SEQaHE? N@ adi dn yetarribessmbediipent thefansiomized aayne@sidesidues are

locatec?Q b‘%slﬁcg%gzag' EopSSESE Eﬂ?aﬁ@A?zg:é:pgggﬂg@aﬁg I\HZD16 and/or

o a dut arfino aci d

K217Gil$H®lDENIDd3€SI due 217 of SEQID NO.: 3. In one
enbodi nent of the invention, the random zed ani no

[001 50&Ntﬁ|o%§$tr®ﬁ§m@éﬁof m‘rﬁioﬁﬁiz@d aRfad tabﬁﬂ%s‘t’ﬁ@s ge¥aegioB Gan vary,
and of SEQID NO.: 3. In another

preferabhhadieant athﬂe? ﬁéiﬁﬁﬁrﬁ@@ut é,natd@a%icabw Ss atilgast abewt 6, at least

avou L9 I HBBF S o Hlrpt R, B o Py

residum@r@ndenﬁmﬂ pame,gldme random zed ami no acid residues
are |ocated at positions H207, S208, F21 1, E212 and

[oo1 51@H5n@@ﬁ1mm@ﬁﬁbﬂ theNBvdntrind i |I$é§&ﬂ-l¥10‘ﬁty 2bRtdihd BlRnown ligand
[00150] Al though the number random zed am no

bindinggedransei seba igarg seAUeRse Gapapble opbidingis 9n integrin,
mclud|+§gnﬁ{t n%'?ﬁm[iteé ,to,g%n %@?:4 Hiin fe.g2babT ey FRPH! Suctflgands

abo
include, but are not limited to, VCAM and MadCAM. See Jackson, 2002, Current
Pharmaceutical Design. *: 1229-1253 which is herein incorporated in its entirety for all

purposes.

[00152] The inflammatory processes leading to tissue damage and disease are
mediated in part by the alpha 4 integrins, a4b1 and a4b7, expressed on the leukocyte
cell surface. These

glycoprotein receptors modulate cell adhesion via interaction with their primary ligands,
vascular cell adhesion molecule (VCAM) and mucosal addressin cell adhesion molecule
(MAJCAM), expressed in the affected tissue. Upon binding, the combined integrin/CAM
interactions at the cell surface result in firm adhesion of the leukocyte to the vessel wall
followed by entry into the affected tissue. Elevated cell adhesion molecule (CAM)
expression in various organs has been linked with several autoimmune diseases. In
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about 7, at |east about 8, at |east about 9 or at
| east about 10 or nore amino acid residues are
wo andomozed per region. [00151] In one enbodi NBEI/IRR007/003908
the invention, the ligand noiety contains a known
one embgeineentisif ilae Hiyestignea ffransbedy §£. - fusipmaraeiguenaerising

transfél?iﬁﬁtﬁ ﬂéa#@ﬂgdaﬁgwg@f&?% {)Pé}%% 'p gtldé?ﬁ g%#@%gg%:ﬁ?& alpha 4

integrifes o theig S lighndd taie beligmialsteredttold salject tbareaV@Alor mediate
and MadCAM See Jackson, 2002, Current Pharnmaceuti cal
inflammadipgn . Incone embogiment #fithe ln@nﬁl@neaﬁrar\s@e%@pata@ang Pne or more

peptndbgéﬁg%fercﬂ’tﬁfnélﬂ 18l hdo%feagéﬁﬁs ﬂféﬁéhMT,;@ands can he

At or cosdEy I sSue
adminiteredde eastmjentddr treatinemt gfaart athtplmmnanalqmd:@s@

ool i S B TR bAoA a v
ligand mcgﬂgggﬁééﬁéb ‘é\rwé réH@ g' SHinY édH éﬁﬂve@%ﬁﬁ@*\ﬁlthm the ligand

, vascul ar ce hesi on nol ecu
bindingsegsahcaddposither oe bbtlnsides pbthenligasdubisdinghsediDanie. For

instangs HhE TR et b RPe A e e 5B ERBAp the frtegrin

bmdm? WebBeRcs F&Mbtsulrr%uﬁtiémb?qbﬁéd)ﬁikéaf arhit® d@dkesiytiés.t Such a fusion
he vessel wal followed by entry into the affected

protein cas he. m&ré%tr\eﬂj\edéansfwnd@p@tv rfor isstanse( beiween amino acids 289

and 2§ B SEF RENCE 0188 BAERIMPR Br BETyohSE tadbldgrn binding

sequeﬁé‘ér /ahBZ‘@ﬁab@\ﬁtféQD@eptmeehg@m‘dqdets OXXKXRGDRXXT, ivatereth X is a

transbody (i, usi on protein co
randomizgHsATBING FFidResidUP: b’bﬁ@?th%ﬁﬂﬁ?%"ﬁ@ggﬁfeth&mwﬁ@n the integrin

bmdm?%gihpggﬁﬁﬂggll\@oﬂ el pgég;itlﬁg Ifg%n@'rﬂ&@t is XORKRGDXRXCThe

ands can m-ni stered to a subject to
mventbneniSo a‘mlizidns el ison @t linnitefd tnthes indegrin binding sedeicedtGD

t.he inventio onf ai.ni,ng one or
surrouegt iyeanEa L RIS Blear pindng retiene TV surrounded
by ranHBﬁilieocﬁéﬂ)ﬁdééands can be admnistered to a subject
for treatnment of an autoi mmune di sease. [00153] In

[001 SQWH%%fhé?@ﬂgbmt of tﬁe!“fﬁv% éjﬁ‘,tthé’ r\gaﬁ&‘ ‘?néilegﬂg S B tiody
ses a known and bi ndi'ng séquence an
vanabiea'egmn zb\cthmembodmnehtr genehady, thettrensferinfusiontpeotein of the

. ligand, bind nce_or. on gither, or bpth sides, of .

inventiohdRRy hae B TP RS JmefarEn dksfet T EgioR il b, gnfiSSay Variabie

region! Wcﬁﬁé\ké?nm&é 'th‘&?éné a‘thBé)f/ %ﬁéﬁlefrééioﬂ%ﬁf/ Befided to make a
containing the integrin binding seguence RGD

transfertin fasiad @(ﬂO’l@y‘l phihgonveriiprathereby preducing auvslti-Boctiorzal modified

Tf f S?HgSI nproteln can be inserted in the transferrin

usi P&) N-for inst ance, between am no acids 289 and 290

00158 358 b0 i 08 S ROEO LR b oo Bvocy
variablel 1@8ih aPHEHivnitheleOXHREPIP L irabreFf Moleduie 8r portion thereof. In
another embaodiment, the fusion protein of the inventions contains an antibody variable
region fused to the N terminus of a transferrin molecule. In an alternate embodiment,
the fusion protein of the invention contains an antibody variable region fused to the C
terminus of a transferrin molecule. In a further embodiment, the fusion protein of the

invention contains a transferrin molecule fused to the N terminus of an antibody variable
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random zed am no acid residue. In another enbodi nment
of the invention, the integrin binding sequence and
wo andomozed peptide ligand noiety i s XXXRGDXXXPCTB2007/003908
invention also includes, but is not limted to, the
regioni i agraliermatecimbodimniribe fugion psateinahiiednigntion contains a

tansterBy R e *%6*%@3%5\549?%&%@%@8@9 ”?Bﬁ%‘&i‘?gﬁ%””

t her enbodi nent of the  inv i gand npi et
(0015413 PranEgus NIy sr BRI ] PaHsion Prels cahBi e R srtbody
variabl%%gfo%' dnyporilBﬁ tlﬁér@%fﬁe‘a'ta ef H@Uﬂi@zdﬁi‘éﬂs@éﬁm%ole’&ﬁle or portion
i nvention may have one nodified transferrin-derived
thereof.egi on and one anti body variable region. However,
nore than one anti body vari able regi on may be used to
[0o01 5?111rk etrer dmbodifrents,rthé dission ppotetreofrithefinvdrdicns\camiaios an antibody

BN T gt
In anof?fe?te%ﬁbcﬁrfneht‘%é %ﬁﬁﬁbd?vaﬁ%é%@@nﬂué’éﬂ BPB@WN- and C- termini

vari abl e reglon or ion thereof fused to a
bind ther sameé @ntngansmAmme antipadyt Yariakléeegions that birghthehsame antigen
rotei

enbadi fusi n t.h nt | ons
may bE gRcee GO ifency Baiespid ik 4% o BEEH! ¢itiee aq the same
target.t BT &h BHErte @nMBRIHEAE, the aﬁﬁﬂ)&!?w{/@ﬂatilé rédions Fedathatethe N- and
enbodi nent, the fusion protein of the invention

C- term@nb@dr@ﬁawer&ﬁnt@@@@ Iaanctbpealiegaimembodiment, thaantibody
varlablteﬁjgg]é)'ﬁlésfu?éd ?%{H{"IQS LRE'C. rlefﬁ?ﬂn?ﬁh‘)f@ﬁé%n? a"l'tig%tt\ke{n/hlch may be

usion prote I nve

useful mcﬁwaﬂn@ two aiﬁf%rent}; Cédllsn‘ﬁl‘ &mﬂgieaﬁw%aﬁ%tpg%%éé%mz%‘ disease,
term nus an anti bo riable 34 72075
disordeicer pen@mnocb@@ostheégﬁ%w imgnktha@ndpady @a@%!edﬁa@ﬁﬁ fused at

the N-&RQ ¢ Ué'rr‘ﬁﬂwlrbﬁrﬁ tefdr&it érﬂ@gh m@&%m&%ﬂﬁf@ fbngﬁ;mg two

transferrin nol ecul e fus termnus o
dlffereahamttgamﬁ foathetreatmengiapre 0BGl diseasasawelisorders which are

i.n Xentl n al so B{ ovi des a fu§i on p@qﬁ ei n, contai ni ng an
knownj the,gehyo cegmg Veoqcé‘é'rbﬂatb?” PSPV of fused to

[0015qai@(§iggiﬂnq Ig, %%ﬁ%%f'rer | E‘%”&',qﬁéH' orfrg/ n qlar(\) B\Fr—@z glggrqet@fproduced by

I
st AR ARS8 oF PRl 0o o 9 BRI that incs
a therapmuitiCipeotein anaffmgment orlvarianbtheseofe irdo @inreternaltregion of the

modifi?ﬂrﬁpﬁ%)/m\é?hg rwi & ionﬁ I B}e@g t?éqrstjgmnt tﬁgﬁ,@ﬁt E%%r)g not limited

to, the\f@ép ARYi6nd, 2Bk Ko Blﬁ@ﬂwtqt!ilt@g ﬂnamnﬁg@vegahs 4R mémsoh@te binding
derived fromdifferent antibodies, and thus, bi

sites ogihe eceptordyindiogalone@int he sane target. In an
al ternate enbodi nent, the antibody variabl e regi ons
[00159]V¥ithuin dihe phatehd semmbno@-ofttbe miadifidd trenslfieffire maikecule a number of

oope G AERTe MBS LSl RS B lfoags e useul for

the inseRIOH, B iltbfithl WidibR! SMthemdpeutieasy adtivepeptideRepreferably antibody
variable regions, particularly those requiring a secondary structure to be functional, or
therapeutic proteins, preferably antibody variable region, to generate a modified

transferrin molecule with specific biological activity.

[00160] When ligands such as antibody variable regions, preferably CDRs, are inserted

into or replace at least one loop of a Tf molecule, insertions may be made within any of
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useful for activating two different cells for the
treatnment or prevention of disease, disorder, or
weomdioriosh. | n anot her enbodi nent, the anti bodpCT/IB2007/003908

vari abl e regions fused at the I\I- and C—gterm ni. bind
the sudage @xmedalﬁppg'@a@nﬁmrmﬂdmn Bboﬂb@éﬁtﬁasf Ty QIgnsignee,

b i
st E gl BB RS Db Uorb s TR ol 9239, 7075 256
257, 2V9-280carat 288-28008@mAli edaf; Usupra. meﬁprenvtwsly described, insertions

may aBgdiemageoV Iih CUleTTRGIONS A f SHAn ARy BB bt Biparbonate
binding,migggz%%hé‘ Qaﬂdqﬁe%kbpfb‘f% NERAG QBh‘fJabﬁ gg'dé%cﬁlf)%d in more detail

g., a single a|n ant y th I nds
below.t Taedpeps indhpridtproteinsequdéncagimhareamearbleto t her eof

P e e gl SPRL LB oo fr
the de@él%pﬁ'@nt bf Hiscfébndiffe libRPy bPRIMICRY| b@Eﬁde fri@rist Mhy procedures

binding sites, the hinge regions, e bi carbonat’e
may béiusdd g preduassnugleictasi nserts dor ub\ergﬁnegamf peptjdolitagries,

ctofy el 5 Gl 35HE 508 o s 8 o o T

domaif andfor fubibAlo & ehtigbF ITf.zed by disulfide bonds. These
| oops are useful for the insertion, or internal

[00161;%&0 Jeﬁﬁmh@%’f%?é‘ﬁréé @hhxfgomglawem&h tﬂefbodgrcﬁftﬁé Aldion
vari abl e regions, particularly those
proteir. eﬁusnona of a ligandotdiggnds ondbeNetermims of inansferi is ane

embod S ERFE BRI S0t RS B o A0S BIPet PR G as but o

Ilmltethfotd"pélpfegcfuh@ she@hogr & RIEAFCED Vihker (SEQ 1I§(NIOW1®2 to se?arate the
| i gands such as anti body vari abl e regi ons, erably

ligand ore Tf.are inserted into or replace at Ieast one | oop

of a Tf nolecule, insertions nmay be nade within any of
[001623F he(L 2008IN0F 20 75 appFaIsSPep bednstasor pargaly buted and secured by

o csuffBH 30, 02 o ISERER. 18 R TH6E% R amine

acid |s|:9€ﬂﬁm§%méh Sdéenting&h e &@ydﬁaﬁﬂrﬁ&erﬂétezﬁ wﬂ?éﬁher point a
279-280 and 288-289. See Ali et

fusion pretginaway onisde the bady ohthe molaesle. nﬁﬁ%ﬁé@r @@acﬁdemety at the C-
termm%hﬁ‘é&{‘%gpggé ari ggh%r@a%dlm%rﬁﬁégtﬁlapgﬁ%& t ?ge{e&% d1$P1 proline

near thesbleuatmmdsl ridiong akpeat of te idesttion) dlde prolimer at tueﬂ\&iand/or the C-
n.the Ti protein st%%lfJenge t hat

termmhrpp@pfagg rgog gllegod;g'cﬁl,\vqsgg{t@q, With@nolenam Héanother aspect of
the mv'teﬁg8gtt‘h%rb ?érnﬂﬁgf bﬂlﬁderbo% ?9 Be éWnQie%i%hﬁwt%%ﬁ tHC-

. evel opnment Screena l'i brary of random
terminpept i de i nserts. Any procedures may be used to
produce nucleic acid inserts for the generation of

[00163]SthlidMolietyr ari es, i ncl uding avail abl e phage and
bacterial display systens, prior to cloning into a Tf

[00164]aHR stalknHbiRty bEHedRVéMidre fassts abits ReteriUidtb] a fraAsferrin
N-termnus of Tf is free and points away fromthe body
moietygar ligaadrang may optionally be fused with an anchor moiety at its C-tefminus.
When expressed in a yeast cell, the C-terminus of the stalk moiety is located within the
cell, for instance, within the cell wall. In one embodiment of the invention, the stalk
moiety acts as a cell wall linking member to covalently or non-covalently bind the fusion

protein to the cell wall of a yeast cell.
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protein. Fusions of a ligand or |igands on the
N-term nus of transferrin is one enbodinent of the
WO pwsforioeh. Such fusions may |ncI ude a i nker PEDIR2007/003908
as but not limted to a poly-glycine stretch or

100165] Thshats Mpiekiee HSERBENNIOYe s N3t S gbika:cs trieh-ike

cotor R TP o 3 S L 1Yol ppnly

glycosgla&bd begtdd 0THe Gtk e fdse inamtibheobitdies M- gllysané or O-
uman Tf, the C-termnal amno acidis a prolin

glycanghiSae UdehiitAg7 ovhichds bekpin ingerparated by r%‘ﬁfeaxc@dn its entirety.
The pré@%hcéeipf phély é)r:lg“s Lffrefefrl'Aéﬂ &%{g{rl %) ﬁaﬁs}‘@%u% Ide IE’ ))feabg‘aalqow the

stalk n@etlyaortamlsnnnqretm‘ arsextended,onoe- I&mfammtmmés tbmpared to N-

alyeanfy R HAKmORY By 20 880 mslersieyeriaesk Slyaeyiation of serine
and th@dﬂi,’?éﬂggegs);,gﬁ%stu@gld/or the C termni may be

or's I tuted W|th anot her am no aC|d In

[001663@%@5%%@%%09{% fggﬁg: sl naFPg‘et |50§nt$or§§ [}f?e a pooderate to

high pementa’gesof s{é?@tb&i?r]th&cﬂin#e Mzsidues. [B&Lﬁéﬂan‘&betlﬁ iav&ntion includes a
[ the invention is fused at N-termn

stalk rfgi’%@é\%ﬁ? et lerat abpyter’s %Mreg%ﬁﬁ@%ﬁm/% r%m'neﬁawﬂye%gat least
about 109Gk ke s@BRARY tﬁF%bﬁFnYe BSicfes, 4t I6BEHTABIR 2000f Thore or

expressed In a yeast terninus of the stal
more seninetand/ar thoeerine residhes) at heast ebout 30%r oi meranc more serine

and/or\/\h%agaﬁl?qqt)?ge o g%eﬁt ahgy%{@%apgtlﬁgnigggr%ggqf [sctealgq: pnd/orthreonine

residués, r&t'lé&tm%o%)oﬁl‘?\b?é 8 klore @eriReRMAIahARIBHie Rédidues, at least
the fusion protein to the cell wall of a yeast cell.

about @@%\m POTBPDMRIT SR ANEXUATeoosBD@sidvEEs 8] lepst abeul K0% or

more fhE'sdting' ATRF ERERNNEIEERHES )RR IR DY B fosg or prore
serine tamﬁrorahrem‘mme raxitiues) of vt leashabyit 0% Dritosydranets serme and/or
i de. The stal k npi et¥ of the invention conta

threonqq_edwgélﬁ s. dp ope %1 m,en gt the jngention, the piatk wpgigty qogftams about
20- 30‘%%%%@ dridf tgpécﬁ"lﬁg ré’éfdu@g b ?ﬂ??o'@%tsénﬁl_gan;ggcgﬁgreo%

nce o I's preferred ove
reSIduém(aduwé?:O @%csanaeainldm thieonirss eddidunas, ebput 20154096 serine and/or

threonpg r%_s%&@sggm&te#ﬂgg%i éé)rﬂ{ g k@pgﬂ}ﬁgrﬁ5‘@&'«38@8%3615@”3%‘580 serine
and/or'f‘lﬁ}%hﬁieerés%dé%ad&yatﬂﬂd 20560 %3 defiRe UndF& thidoniAd ‘Fe&dues

hreoni ne gl ycosylation sites. [00166] The stal k

001 bl i G s 580 0 5t o
weighty atsliedsieaboRdi0% s heored)- oh@-glyneest bhyoweight, atdeastaabout 20% or
more I\gtr%l/(g-lg I et y N glg,hgsqth%%gttabgﬁggb‘ggg? r%rorgw oror ¢ glycans by weight,
at least about 40% or more N- or O- glycans by weight, at least about 50% or more N-
or O-glycans by weight, at least about 60% or more N- or O-glycans by weight, at least
about 70% or more N- or O-glycans by weight, at least about 80% or more N- or O-
glycans by weight, or at least about 90% or more N- or O-glycans by weight. In one
embodiment of the invention, the stalk moiety contains about 20-30% O-glycans by
weight, about 20-40% O-glycans by weight, about 30-40% O-glycans by weight, about
20-50% O-glycans by weight, about 30-50% O-glycansby weight, about 20-60% O-
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about 10% or nore serine and/or threonine residues, at
| east about 20% or nmore or nore serine and/or

wWo heosomione resi dues, at | east about 30% or norRCDIB2GY@®3908
serine and/or threonlecge resi dues, east about 40%

glycang by EHT ST SEs0 R nalrers-1 K amsihaESmEeRgds e presence
of guyc%ﬁé% %Maﬁ@(gquésa BifoWs tﬁ@é(%bléﬁ{dlégg ﬁ%ﬂéé&rmk with beta glucans

hreo I'ne resi east out
presentrin prateins rof taendélbwatl h vﬂemudnetheeshaﬂumjetymf tlmsnveahmm is capable
70% o re serine and/ or threonine residues,
offuncté{@nlpgﬁagﬁﬁm\{allé NGMRBIE or more  serine and/ or
t hreoni ne resi dues, or, at | east about 90% or nore or

(00168156 SSalTRIoBHEAT, POMBHSS BTG RIGIEY 65 POTIPRGHE Mucin protein, L.
a mer BEPSPEULEl e ol HET Oy h0 T B H i, Py

related2fioeUlesethiah areinekdvilly glymsqlatel@ and ea‘rg @xpeasseddntepRAekdéf the
es abou erine

ri ne and/ or, thrennere %
respiraliy) GRSt qIRIesyAFnand deagHeIv e sacls: S SUMSL RS aMtAgFession
/
No. AFt1 5695 WUC?S(K%@ O?QR%OS%QSISQ é.g%éggfll\/rlllgﬁgngien%nk Accession

reon ne resi ut
No AF1 18646)) MUC46GdnBank Pooassipn NocAdD@028 pMkiGsABYGenBank

Accesé@? Sg\ﬁ)lt 08§ 34) eg@ﬁnggét@n%g%gﬁ ”c,%{g,c‘?lg'r\\*,\rgé’ AJB@?%@@? gﬂgeé%GenBank
Accesé&@h Nd)t U9?69$)eWC?QGBhB@ﬁ%A%esﬁBth\'U928:9r MUG@'O@ehBank
east about 30% or nore - ycans by

gl
Accessigh B U14583), BACS 4BenBanbAcsESHON MNANRT DRI Ja ane

embodffetif i indinicEE e AR hoRa/LEN = fviC Obr § BTt

hMUC bproteingfér, ingtant@aSEQ @ONG.: 7ﬂ%@®déﬂbb? tie nQbIeQr St oSEQ ID
by wei ght, at | east about 80% or nore lea/cans
NO.: 7%7’3\)0#?'8%% ih%polapep%enmbsgﬁ% wcl%ra@lqkpfafi ID NO: 5. In

anothepem%ﬁﬂﬂénp%f%t‘gﬁg?g%q(tlohnt ?tall@n%%% %H alﬁ'{ hyhéﬁ%%&r a portion of

nvent i on y cont a|
the hMUQIGS prein. [Ror instagbé,, thalimwentia- ||461%jés MQ/bMﬁC&ytalk of SEQ ID

NO: 6%@%% iy 9 s Pocnoa ol 86% 6 gl y cansby

about 20-60% 0 37 WD 2008/ 072075
[00169i>‘d1r¢ |fwgopm@yggfsthegnwﬁm 50 jrglgdns shalkgrnrapriging yesiants such

as anafélgﬁ%aﬁrg@&ﬁ]atggﬁﬁgﬁq@ﬁ p@f@@%’bgﬁ@n IIIE\'%‘Erd?él?n%e i c?raf)ns thereof.

Variantsohay petareatedsisl dptiize tisplest projeins anshesuemeatof iancell. Variants
such, the stalk noi

f
can befrogtad B Petia i Kiawn Riasiart Eor PalRtcroHe NS SoR pngineered
by rem%lbrg rebBtitida P sEid rEQ84E8hndIe sﬁbﬁdﬁngtﬁr;ﬁlpﬁ%@ random

rise a mucin protein or portion of
mutagenesisand seleetiona nenber of the MJC-type proteins.
MJC-type nucins are a famly of structurally related
[00170}Dhe stdalkesndnbalt ofethe presaritlivegitipoasyl @lse heatefiveddrom glycosylated
n epjtpe ia,of t

proteing cBheraian Rt RaNCling, bebpBbiaLeS B4 Ge ¢fordngancs, $5Q 1D NO.
73, endo%ﬂﬁﬂﬂiﬁe%f& ig 1R éﬁherﬁ%]&%é’é)m NECZ QGS'IN%FE‘WM1 GlyCAM-1,

Accession No L21998 GenBank Accession
CD34; consensus repeats from E- selectln P selectin, or L-selectin; or viral glycoprotein

spikes (such as influenza, herpes simplex, human immunodeficiency, or tobacco
mosaic virus) and variants and fragments thereof. See WO 01/46698, Girard ef al.
(1995) Immunity 2:113-123, and Van Kinken et al. (1998) Anal. Biochem. 265:103-116,

all of which are herein incorporated by reference in their entireties. The invention
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No AF113616), MJC4 (GenBank Accession No AJ000281),
MJUC5AC (GenBank Accession No U83139), MJC5B ( GenBank
wae@snsioeh No AJO01402), MJUCE6 (GenBank AccessPONIBI007/003908
U97698 MUC7 (GenBank Accession No L13283), MJCS
mcludqsg@(pgg  Of Q- RSO, gh‘@ognlamggro |iRer %r@ﬁmthereof as well as

combnﬁﬁfb%%sdf‘fwom rﬁﬂ)@tﬁiég gfg/gogﬂﬁtedeﬁ%@h nt of the

I nvention, ty contai ns 1 or a

oorr 3 i ﬁ@i@ddmgﬁté‘%dﬁ%‘?e@[bé‘ 188 el aRrosToRub Bt one

or moragraet st@metrbgndp@by Teetdridgcoranorsifrde Rystahte fémdt%s?ar@%abable of
of SEQID NGO 5. In another enbodinent of th

forming mﬁéﬂﬂd%honcﬂwﬂbtf%a%mle@ yegdresrheraiginein me gell wall of a yeast

¢
cll. TRRTAHTANGH ot 98 EINER i Bon PRy fprosgpe
anothemmethod shaineardieel usgd thengineke acstalklrdmefy Sigabi®oNdnctioning as a
? 00169] A The fusion protein of the invention also
cell wg I?pypc{y %ng

8€4"eMQPks conprising variants such as anal ogs
and derivatives of mucin proteins, nucin-|like protein

{001 711#(:1“96%'96@@&@1‘&%@6 inventiondistie beesxsessadintaueas cell, the stalk

moietyJ3 phdfef i of Bl Ml 8ol e SHAEASA 1 1 £ bbot ool

can Ccrea nown I nt
Preferfably, itine Nateeminusest thtstalk anoibty ie pifuaieey @ theyutsiienofithg cell wall,

v 5 A SN iy o
steric ﬁﬁ&ra%glﬂét\%éﬁttﬂe %n%ﬁ—:‘?mrﬁ’ﬁﬁﬁ@t Larid i nﬁ%ﬁ%ﬁcell. The

erived fromglycosylated proteln ther t han
stalk niaietystiontd bé at least about 2&dming agidala( Ibest absutbtcamirgeqyids, at

least aé@é\%awo a«;@;scogﬁaégﬁqqe US fr,ioiag ea%%gfgé amino

acids, é?l@@@i §b6ut015@ar$|ﬁ{de§é|ﬂé‘ atﬁ’eéé‘ft'afbadt R 75‘Hm|ho%?ild%¢ta't as®about
vira ycoprotein (such as influenza, herpes
200 ar@lnmacacfe ahlgash abﬁmﬁ%& émlm enidy, ableasbakrid@50b@aine acids, at
h
least afbft; 2o 8 BIAR af1eARE 0 FSBB iR F0i35 11555 Ayt a25 amino

acids, aﬂl@ab‘ﬁ@bc&ntWamﬁncﬁéCIdé 12983 stAut 3B6emhiatacids, at least about
265:103-116, all of whi ch are herein incor or at ed by

400 am'@P@\CQﬁ: at jeast gyt 429 AMing asidsTaklepst aeytdbOzaming acnds at
least agggtsﬂggﬂﬁ BGHs! |§¥%%H,O%}3I§Q§ alddlﬁ '5@6%%8%&&&&%% at least
of nore ed pro ereof as

gl'ycosyl at el ns or ment s
about 528 brmirso acidstin ltm‘tgtb,rm leasttakmubd 65ﬁtammb)qmds iof length, at least about

I | at d l th
575 argipd ails EHe oAt lCREALRUHADT i SIS I lprel i (st gbout 625
amino 98@3 lﬁ"leﬁﬁ%ﬁ €off éﬁ@a@tya"dcﬁjt @SOra?ﬁlhgl&‘?ds ﬂ:h@nﬁfhe IA'orf&éiRbodiment,

free cystelne residues are capable of fofmng
the statk molety icabouiddOmming acids oyangthwelrr@smbeeembdlment the stalk

. . Rratei ' cell wall. of yeast cell. The
moiety§ BhEuT'300 B (7 aRGho alRls infendthy Ge " bonds. wi t hi n t he
cell wall represents another nethod that can be used
to engineer a stalk noiety capable of functioning as a

[00173] Anchor Moiety
[00174] The anchor moiety of the fusion protein of the present invention is a portion of
the fusion protein that physically tethers the fusion protein to a host cell surface or

substrate surface. In one embodiment of the invention, the anchor maoiety tethers the

fusion protein to a cell membrane such as, but not limited to, a mammalian cell
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cell wall binding nenber. [00172] If the fusion

protein of the invention is to be expressed in a yeast
wa@edos/o7dohe stalk noiety is preferably of sufchr/mm07/003908

|l ength to span the entire cell wall_ of a ﬁgast ce

membrangt dnranether embodiment of igsinyentieor theanch m"iﬁV.Cén tether or
lmmobglzgﬁg%g?@ﬂ pé&?wp AT t(l).lgﬁ é‘sﬁbht}g@#ﬁmnemta yeast cell wall.

edlnar e cC |gurat|on away

When tHepaméHue tyeasd tieefusidroproesinde a cetilenaltit fis adedmed! linking member.
between the transferrin noiety and |igand and the host

[00175£Q'4‘r‘étar%|o|r moT@t‘? caﬁtﬁéﬂfeﬁfm%mm%l’opr@ém'taaﬁéellabémbr cell

am no aci ds, | east about 50 am no aci ds,
membraé@stlnmﬁmbedmﬁm@f e inyentien, thganchps mmqfadr%mlermly tethers a

fusion %gcggmoa% égﬁ%g o?%?”%gé‘lﬁ?raqﬁg ﬁlctl]%bgl%eﬁ %%a C&gﬁfunﬂ?%'rt the stalk

moietyl teasicoatroedval@fty anmarecacaldatly Bbuhe &stheabsllwval2Foanistance, the
aci ds, .at |east about 250 am no aéog at | eas abouyt
transiep tethpiing oban @gchef in 268 Mayallowsblod¥RRRLIraen Ast a"&fm'etv to

Crossh}égi@g@@%}?ﬂ%%é%&qhggeg ds at | east about 350 ani no

abou am no acids, at |east about

017§ 38508l e A8 oEROUD S T2 ol ity s o
membRitiedoriwallsedfdhitrodrgahisass, fabinstanc) lmmeulemyd&slsmch as yeasts
| ength, at |east _about 525 am no acids in |eng

and moldsas welbas neBOMAian selie sHsh A mamgialiangell lngs: LTahseoancmr
monetyg'é?&i’m | n% Igﬁggﬁtérgr}lﬁﬁ%fbh %rgcﬁo?%‘gén ok ﬁ%@n@@h@%r cell wall

ast ut am no acl

with arhizagadids suchaas Ipealirte @okut1 966D FEMS Miarmibitdogy Resiegtsh87: 15-42).
In one enbodi nent, the stalk noiety is about 500

[0017 AMMancHr GRoiety éeﬂﬂbé lanchoreainotaies!l byrasdiofanglycdsye
stal k noi et)V()ls about_ 300 to 600 am

phospm@twbrdlnos' Q@ESTR) anghotio Segni-epgeimanzera TﬁMﬁ.ﬁQhéﬁ?» 661 and Lipke
and O\VQ' ({1¥398§ t@&cttfeHéf qBOPEPA£I7401 A &‘F’I%@ﬁa‘?%ﬁ 948 C&Ff)éﬁ’tme such

the fusion proternt
as the mlm':rgrsaltﬁwtlﬂas idistlqueat kereirt, slganeiimfnr atkalchrrmm PaGe! dm the C

crming B HEEhSIORHESS. 7o 3BEs SRR TEs B AEriNS b Maon

T

downs#@eathef therd sité reespacdr dftetol 1V amiinw acids handadiyaroplwhid gtretch of
can tether or inmmobilize the fusion protein to a cell
10 to WgaaminaReidas A mateinsontaining dae GF)! sional s clegued ajing o site, and

e rod i o8 S Bind KR by S MaPLEL B4 4 GL oy, T

reactmrt@dwrs mh@tehdbuaémarrstu@ﬂuw Beihberssaciatsd with nm@hbranes by
wall or cell penbrane. |n one enbodi

means gldhe KYRHIDEY, CREcHnehes DrRPIBB e tBATL TRy At Besal surface
and refi&ib 8@ tRé g‘aes'nﬁb Hén‘?br%fl s"‘@l’ ﬂEh?i‘”e{dkpr%?éTﬁé #1Re gf%tél?\s contain
provi des

n opport uni
basic reeicives (Raal/eni) in the smm@wmue megly)nb@ﬁﬁblamwldted pedleins with

V, |, ormllfilal theFo()) [4/|_5n thtéa1 g(r:mg Y E)p ﬁ at the o -2 site are incorporated in the cell
membrane. See Hamada et al. (1999) J. Bacteriol. 181: 3886-3889; Nuoffer et al.
(1993) J. Biol. Chem. 268: 10558-10563; De Nobel et al. (1994) Trends Cell Biol. 4: 42-
45.; Hamada et al. (1998) Mol. Gen. Genet. 258: 53-59; and Van Der Vaart ef al. (1998)

Biotechnol. Genet. Eng. Rev. 15: 387-411.
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transient tethering of an anchor in a cell may allow
O glycans froma stalk noiety to <crosslink with beta
wabwsar7df the cell wall. [00176] In one enmboRCTEBR07f03908

t he present inveniion, the anchor ' sti.cks into
[00178) 41 phe,AaRscimeS! gt thgdhventan, Mﬁe%@%@?éw i§ yped to provide the

oncho SEIREFd AFAEFHERNE! U Ko ik o Sphrinr o o

YIR019CNéFhe dhtte amtHoamin®acitysemgnbay8EQ IDNG: G 5)és giyoine and is
whi ch anchors it in the cell nenbrane or cell wall

illustraigd as having %%FPQ}‘@ e ehherssige of ithd hekeRacesaie)indiegltye of spacer

: rohi ol ie 8% - : L] ) r..
rogionbfsHHef shBlor i e o he 2 amif Helln BOERERN it are the
® 5/-4,05@@@,%@%%;;@5,\,&?[ (GPlI) anchor. See Conzel mann et

al . 53 and Lipke and Ovalle (1998) J.
00178305 oo a4 o oS Gl 9488 B o i us
to consteuctitine fusigmpfateihsrof dihe podwentinventicR! Qtbet bmarﬁples of yeast GPI

signal RERSi ae el e MR ImegiEn DRAAAG MW 2118, YPRZ14C,

YDR184¢, a?bﬂ?m %R@oéwefem§omﬁ)rmﬂz@wwh®/dR3§SCamR151C YJROO4,

second am'no acid downstream of thé co site, a
YJLO78Ga¥&R140Cs and \ar@L%ﬁﬁWo Rurthes, GRh signahpoteisisaisinde used from

otnor haFEER & APRoHT BBEN A% ek BB LT Rt

albicad £ WMSG of FRdmesoh®i biuges of the protein is
coval ently bound to the GPI noiety. This reaction

[00186]% Hhé énﬁbdd?ﬁeﬁf‘@lﬁﬂeﬂﬁ%r%drﬁ‘th@ BhERor BBidlY s peshaiafbn moiety
nbranes by neans of GPl noi ety

or den@ﬁvmrtfa@manbﬁher@fndn @nethaﬂambwmpf tm ingentien, &GP signal

vepts33 4l TR b P FRARE Bt pygpyon ncucos

derivatie® sluRfmdMMDIRI/GPI dignalprbtein sbet bis titosd digslosediivMable 1 (see
GPl - associ ated proteins wth V, |, or L at the co

Examplef)s5 site and Y or N at the co -2 site are
i ncorporated in the cell menbrane. See Hamada et al . .
[00181] ThednventioBaalse inaludes| 8 fusios eoteBBEMMISING AN @nchar moiety with

one orgpgr%?t)irgtg) n%.lcglgﬁ%gh ?é%lga%? 918%%@96}5 éidl%a{;\@ggkt t?ttg her the

fusion piA8H toMhk .cefeNy. fo@ﬁm@tms@fl&e bdRdb Withatybtdine residuyaaf proteins in
et al. (1998) Biotechnol. Genet. Eng. Rev. 15:

the celbwall411. 40 WO 2008/ 072075 PCT/ | B2007/ 003908 [00178]
I n one enbodi nent of the invention, yeast GPl Y| R019C
[00182]F h@sevjemt@rpnewlda@ fusien pseteins: carpesing eftransmembrane domains

(TMD) cﬂsa%ﬁ’ r#rnm{zllg’?ygﬁ @riﬁp éﬁ\fg@m#ﬁt f‘élag gﬁ\ze(?\\{i!oﬂefrheaTlglr[ﬁ is a region of

a smglé%e@s&?@b’ﬁbﬁ@p@fﬁE@énﬂbr‘é@e pkblein.sFot instareeq tite Invention includes,
'l ustrated as havi ng{a space on either side of it.

but is Mé'@tﬁ&b’@s regidues &0-98t9ffJS1. spacer regions on either

side of the co site. The | and Y anino acids in
[00183) ano&m@nmddhnea’t ef thiednvesgions the; TMR) compsiseg one or more of the
several ﬁ'aﬁgr%te'm\ﬁ ane regions of a multispan membrane protein. In one embodiment
of the invention, the TMD is a hydrophobic region of a multispan membrane protein
comprising about 10 to 60 amino acids, about 15 to 60 amino acids, about 20 to 60
amino acids, about 30 to 60 amino acids or about 25 to 50 amino acids. For instance,

the invention includes, but is not limited to, one or more TMDs from STEG6 of
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[00179] Several Saccharomyces anchor npieties are
known in the art and can be used to construct the
wo e@Bomops ot ei ns of the present |nvent| on. QO hBCT/IB2007/003908

exanpl es of yeast GPlI _sjgn rotei ncl ude, but
Saccharpaniees A EMQUP, consisingco r?ﬁl@@?? 490, 171-198, 249-

277, 758 " T rd oS S AT 0 Nk Yggnéromyces

GenonteDatabrase@inosatipmgl protei ns can be used from other
organi sms such as the GPI of EPAI of Ganidida

[001 84$lrﬁ§|ﬁ@thér ehwpliraent, tHenadtlesr meldty Bamsed rteksGté transferrin
anosona brucei. [00180] In one enbodi ment of  the

fusion pmtelnttp@qsolldh@t&tr@%sumaétwmi%oerr%nﬁﬁﬁua@ﬁhﬁbmgﬁy iDr
prefera‘?)ﬂ%‘éﬂbhv ét‘rE]B eftéé‘gf@g:ee@?é 2 recbgniiggtghy%{sng R m‘}f;?ﬂilcally a

he 1n I'on
monocidnial anulm?dy muohmsrpdﬂmstudmetﬁﬁé@,, orIMe1 aneMﬂag See Bush ef al.

(1901) o5 BiRl; Chpor dPR Sqat-4381 fabeitar stpb B0 Sotn e 1-1Q 4bS-

Patent?{i@’!‘f’b% S, [F%é&l& 85Hs 4N L8t Pﬁﬁsrﬁhs‘mél 064 WIRFUSS. Patent

on prot elrn corrprl SI ng an ancnor nol et Yy VVI one
4,782,187, ratiraf whiblo anelincpsparates by séfdrarxce ilMtibeic gotikgtyieln one

emboclBer, 5 sEMneRGal SupRiEt koRautaltals By B e fietpbSeniaace
antibodf stﬁHlPé@bﬂsaritIDmu&lhearﬁi@oH wal |. [00182] The i nvention
I'ncl udes fusion proteins conpr|5|ng a transnenbr ane

001 (TMD) as an anchor noiety. In one enbodi nent
[ 851?@']% invention, the TMDis a region of a single

[001 863??\8 Iltl\Yé?‘ﬁ oh 5o ik oé 'ﬁ'f%%’ ﬁ%eﬂ@ﬁﬁh%m@ﬁ@e %r}?rb?er?ﬁ ®r protein

he |nven |on |nc not
fragmene sthibrdart G-afiBfenfin Wesé@h&@]andﬂomﬂf@ﬁr Suitatde peoteins are

ones whicft P SNSRI RS F0Rt SROATIInCcAGias 1 Epalh foledoghoi one
embod?’é@fg@%ﬂ}gr e &E%nefﬁéoﬁo'ﬂéﬂtor g?&c)te'iﬁ‘ﬁa%mé‘ﬁ%b%mst H8edbfdary

I c region of multis nbr ane
structups einalan to thatwfi tamsfeamout 10 to 60 ami no aci ds, about
15 to 60 am no acids, about 20 to 60 am no aci ds,

[001873 ltas prefbraide Gfhtane pootem' dlsfragmebbthteré@‘ heocataldeiofincreasing the
' For, i nstance, ion in

nalf-lfg g {181 [GBDEAVEGH CBRESS OIS SR BM OB i SO Brajgh and used

asa thépéo&/&p%? i &Eﬁé@%ﬂ&? OGS e ntRECEIRISIONS Bk uéé’Hf a hgsion
roup consistin si dues 25-30, 73-100, 171-1
protemmnammg ary albumm maiety, 'B&ﬂalkaael%%and acp!isgal) hnﬂfaoe maanber

The praTeIAYEERN SO TR S ABE 1S UGS ArID copiainiag Afbpibumin

moiety HNdeAY ahShdtsRdict® TRé %ﬂiurﬁiﬁﬁnb e@ﬂﬁi @éﬂatﬂe of behfefring increased
rotein to a solid substrate suc m croarray. The

serum gatfﬂufﬁ tovibiedligands /.e., therapeutic, when the albumln and ligand portlon of the

fusion protein is cleaved from the remainder of the fusion protein and administered to a

patient in need of the ligand as a therapeutic.

[00188] A fusion protein containing an albumin moiety may contain an albumin protein,
an albumin variant or a fragment thereof. In one embodiment, the albumin protein
comprises the amino acid sequence of SEQ ID NO.: 67 which is encoded by the nucleic
acid sequence of SEQ ID NO.: 66. The invention includes modifications of albumin that

are known in the art.

42



preferably a short epitope tag (i.e. a sequence
recogni zed by an anti body, typically a nonocl onal
W(amomom!bys such as pol yhistidine, SEAP, or ML pCMIB#B07/003908
| ag. See Bush et al. (1991) J. Biol. Chem 266:
[001891518!.@16"1?3%(1'&!5 Berger et al. (1988) Gene 66: 1-10, U.S.
Patent 5,011,912, U S. Patent 4,851,341, U S. Patent
[00190} Neotsioeaid matecules arpalsmprovideriby 1prre§|ent tverherhrhese

oncor eI oG GRS LR o5 Aon o

transfe‘ﬁmb§thétrﬁcd%lémlwmﬂ<ed3ir§<blheéQ@ilaellyzﬁd radietyd 0Tliye fusidn protein may
an anti-mucin antibody. [00185] Al bum n [0018

furthericauniseon linkeygepios, frrdastanes & lsikep lassdhan \ﬁﬁpb'h]s@n‘lﬂ oifs 20, or
10 amnﬁo%’p?r esent?és H*q‘etlﬁik@r c%ﬁ @@S’?bﬁ{"ﬁ'@&??iﬁﬁm HEANEER e

and e protelrns

transfeatire prcﬂBfEﬁoN\dmrdhn ﬂﬁ@'eebhudb kiee Hgehdapoitioas NualeiciacifiGnolecules of
am no acids |n I gth or longer. In one enbodinent of

the inveREOR MAYRS BHINIehET BPbt ein or protein fragment
contains a secondary structure simlar to that of

[00191] Host cells and vediorsigr repliGadingrtee é\uslﬁlt‘eaﬁlﬁanolﬁﬁéleﬁr%tdefpﬁ

expresgfgﬁgfth?%ggeﬁ Wﬁéﬁﬁ P d‘&aﬂ%bélge ggov\}g@é:(g eﬁ?\r&nv% ? o post cells

may b aséd,omhéthet proKargativomesukaeydticabdit eakaryotis eapression systems, in
t herapeutic. For instance, the present invention

particulsieasb REPEREION Y SIIMS APd TR RSH B S YR Samay be
preferr%{:ie gb‘f\g%rﬁll V%gk\’an@h%@é&s@% %)S\Af'f‘uriﬁ tRe Gfl for ¥aeA thusbag It is well

resent invention also envisions the use
within thie skilf ufsﬁherarptooseleot awappiopriate set fal thendlesiretbapplicatiod.
an anchor noiety. The albumn noiety is capabl e of

[00192] oM Séﬂu@cmm@ traasfﬁmmleﬂk?‘md)mé ef ﬂéan?sfbmri amghtiarapeutic
e., therapeuti en the a n and |i t
proteingiofinferestuady he ﬂqnegq Fomea vargaty a8 oPromie AbCoRAETaEeS known in
o] 4 _
the art; ﬁhﬁgggﬁ%ﬁﬁh?ﬂ gﬂ{ |IQ%I§'HQQ 30€h TNA %bgh@ﬁ@& ? Og fé‘g‘fé Rﬁ@éd methods

as a therapeutic.
are cofivesitionaptechaiques@rtdaanei wigll kmowth kbmjmcrsensjﬂlla@inrthe art. Probes for
ein, .an al

isolatir\%? %ﬁwi{‘%&g r hg b@ﬁﬁg éonn%qﬁ usrwneﬁ QVI\% ol m’e]teln sequences

(see, &N é&ia‘?‘h@e B@WthGSS t(h@Q@PCB%p%ﬁis@n%ﬂWﬁﬁﬁ@nﬂf S&GGendas from
i s encoded nucl ei ¢ acid sequence

lefereot Snges[ﬂnmp B@@ohemePhyw@lnﬂO@a/ 1:203-248 and all references cited

eror 13 ST BB Aok R PRI Bt ARG et e

polyme‘kﬁbél%hbmb%@iloma@()ﬂ)¢n@thbd d‘sﬁlmd l@ySlV&ﬂl(s &l ao(mSoWadd\do
resent invention. These. encode a nodified

4,683 1%@.%1 isiLhScBab Ne.%@B%ZPZ)m&wppmie% hefein @ydﬁfeaence may
be useBor'ltHeoéhcﬂEeﬂ Illt)rraﬂé%& %{ébtlBﬁl &é@%@'tﬁ@FeoYatldnrM cA'DNA

dtoa TSt on protein nma
Sequences is within the Ievel of ordlnary skill in the art.

[00193] As known in the art, “similarity” between two polynucleotides or polypeptides is
determined by comparing the nucleotide or amino acid sequence and its conserved
nucleotide or amino acid substitutes of one polynucleotide or polypeptide to the
sequence of a second polynucleotide or polypeptide. Also known in the art is “identity”
which means the degree of sequence relatedness between two polypeptide or two
polynucleotide sequences as determined by the identity of the match between two

strings of such sequences. Both identity and similarity can be readily calculated
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further conprise a linker region, for instance a

i nker | ess than about 50, 40, 30, 20, or 10 am no
w@eiod/ormss dues. The |inker can be coval ently |PekEER007003908

and between the_ transferrin protein or LJ;‘[(grtion

(Compuiasioast MalrrulaieBiolagn beplorA.i Mn ednextore UnivarsitpPerss dew York,

. LY WolyP If 0019 i
1068; Soep LB, BRI EUtie b dt St E79A0, Washemi
Press, INdv2 ¥atie st 993 Joprputek phabsisef Sequarvedietd, Past lpGriffin, A. M., and

___proteins are al so provided. An)y vectgrs or h’gst cel.l ?\/I
Griffin,fhyGh&dgs dtumanaFiiess. JNow deyssay, 498 aaREencs noalypigin Molecular
: Mot XRr j t ! i cul :
sioloaf GRS, ;B SRERROERAY, 1087, 4y SSRUEHGL kR KR efmer
GribskowyMband Revkesmed., edmyM@&otkion RPredshietv Yiak| $99t)e
known in the art for such purposes. It is well wthin
[00194] Wghikkihkte ekist Aewmibertof retheds temeaxure ifdrityeane sirhitarity

the desired application. [00192] DNA sequences .
betwe@hmpwgnwlaﬁgé@pr PRlYPeBlde saquUeRCaS: R tarms Hise,m'&b' and
(1] . - . i t .- . i ] .
o BB Foul S bRl RSLerTBANS L TIRIESH Boooy,
von Helnje, GThecddarhici Rress, 1987;iSagjusnica d\realydis BmereGuibskes, M. and

Deveraii JardsnlStRRGAR FTSEHuew Ltk T8 e Harilg 47, Argman, D.,
SIAM j.%&qli&ﬁ?‘é@t‘g"\&%ﬁl% (t%l:éBf’. CRHLBRSRSCINIP SRpRle@No determine

pu or protein sequences (seg, for exanple,
identityBat similarity®etweehdor) setepaes sunudg, bt ane het limited to those

disclosgfij8 THEE 10 5Bk, Somp IS MR 1 BispeP et o SoBIIE Press, San
Diego,'1veuehAd OHtllshHar shdEipeiah, INCSIAArRghIibY Mathensriog3i(noss).

their entirety). Al ternativel y, the polynerase chain

: a : e

(0019517688 kR Tty ey 4oy ne it matcr
betweer) Bedwp0Bquencestpsiedt ddethedeitmdbtermiteidentity and sintjlarity are
codiie 3 ompu b eEne P BIAL AR BE a8 B Fequine
identity 8N@kinfifariy BetWdeh 80 bbglidhdaRanalutie, bW0Ar33ot AmiledteNGCG

in the art, "simlari tééﬁbetv\een t\/\%g gnucl eot i des

prograpt paekagedPrevaest, €t aleluphiPeishiRes. tdtpapy ngO98hk, BLASTP,
BLASW&@%’H\ gﬁts%'huf’“at ng. Q.CMgl.ﬁglg?ﬁ?%o%% obbf. gl‘H?zS&édr%Q of similarity

e Oof dam no’ ac utes o
or identit} wfewé@ltli hd@\ll@ fs cpegtbprpmtji eltbstl*kaCdé_ggee Oil &mmi%cbetvve_em the two
secon ol ynucl eotide or p pept i de. so known in
sequenges, aﬁeﬁ indieatiigha idﬁwat'%P&hyenfﬁgh%eqq?éw&efgqreéh%ﬁecond- The

degreeggﬂgéﬂtﬁf beRlBL S ADE TRiIcRAE BB (RnBaS %é t@ﬁtéé?lirngg%b}/ means of

nucl eoti de sequences as determ ne Ity
computdr grogramas khowe tinilemarthsoich stsrGAFsprovideddh tise REE peegram

pncka G b e SeEHirdehd Bt BB b0l s o
deternfih§ @8 8EgrRcbEEntityBetwedn thb nuRbic abidfitiehbBey fsrshé Yresent
Press, New York, 1988; Bioconputi ngl:ml nformati cs and

inventiGanGAR ipuspdorith thenfollawing satlings GAP Asealion penalty of 5.0 and GAP
extension penalty of 0.3.

[00196] Codon Optimization
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Press, New York, 1993; Conputer Analysis of Sequence
Data, Part I, Giffin, A M, and Giffin, H G,
wedms/o7aesrana Press, New Jersey, 1994; SequenCECT/IB2007/003908

Anal ysis in Ml ecuI ar Biology, von Heinje,
[00197Ad: medﬁgﬁnlerwsof theaenedia odeasmite VAHQI'9%$ of tb}q nrgleotide

seque%e,\p%?r@hs%@r%&got?gb%@?%%e‘}eee@gcz rot% I%g;ﬂﬁ@&? H\Eﬁlfé §1?II
produdiﬂ?é BWydébtnﬂ@&ﬁ%rfg théeiﬂbhﬁé‘al@minélamﬁd gsduenceles thegrolypeptide

I'ynucl eoti de or ¥pept| de sequences, the terns
encodeqi Buine ﬂ?’ﬂV%tFMNA SeAMENaR He PracedmEs. knenauAs { daq eptigization”

descr&gﬁ' i %P%Gﬁ @'? WL id @g%o‘gé@bg{]eggfn%f%%renﬁg i its

em ¢ r ess,
entiretyy pmrd,es@nd)ﬂklw‘a mh’enamﬂ desigwizigesuch a}n altedsl. DNM sequence The

desngnféf&%élfq%nqp%mgéﬁ ggpgs s BH{d, tgge m{p%@%aug{ qgeget(qujég?tors including

the fregﬁ W&f ST ee‘ﬁpérpéf?%ﬁé?n%ﬁbgf ﬁ@ghb@ﬁf’r‘éd&éhd?és RNA

arity bet en two uences inclu but "are not
stability,i tietpedential forosecondiasy Btus@tdre formatias, the neugaaof synthesis and the
c_Pre

intendg B DB Manintathing panar o lp ESRARY y/aiBER e bds may
be useﬁ%'él@? theESdortBeredding bﬁ%n fudié® éﬂ)%lnRX/@ﬁ eHdsetmost readily

net hods to determne id ity are designed to give the
recogriizachby yeasitwihen peasicuipression aystempuaiecesed: est ed.

Met hods to determine identity and simlarity are
[001981d‘cﬂiefdegénemacc;oofpihegenﬂnognodemermtsﬂbe rsema:avmpu:t &cid sequence to

v B VSR8 0G5 R Ao Ao I, e o
argmm@céf'e PAE IR R iffreat @éﬂbnsewrﬁb \ﬁahhbcﬂ)rohﬁé' #reonine,
Res. 12(1):387 (1984)), BLASTP  BLASTN, FAS

alaning and ghydine ete aach eocoqim by Byl dlffgrpgt z;g@omslgUgyV)evermae frequency

o s SI9LER e VDU Ebltns 8RB0 5L bl BB g farvots

and proR&yOTREe SForadxa@nplensy aﬁnﬁtﬂ.@ccﬁtﬁm &l@dlb@@aﬁérﬁdﬁmbngsmmmals
sequence fromthe secon he degree of identi

are vepcsimian whils SyRIWERary Aistad preanisd RS u%@%r(ﬁy Regvisiae),
vacter B8 ol R St LBAAE O Al el st by
dlffereahpiatWrn&ﬁ Igeﬂ\ogﬂ? cod@&n ae fmume;ew@ra?mo),)&_, Ebal., Nucl. Acid
Res., §AGEL Ty AienERE R dt SLoaoastr e, foduradans

Maroyét‘?i\éeﬂ't |G/, QORI 'A&nle%% VM t’(5‘1'1‘15'97f pldeewi Astas St LS Nucl Acid
P'cr'eation penalty of 0 and GAP extensi on penal t3/85

Res., tﬁ 30153402 (19889] Weskdo K. @ﬁalml\m iAid Reswd 92609100?2@751

(1991 KHEeRE oo Hermuctivai A%EHeS BRHE e bifnoss in codon-

choiceSRAtePRE ap ?éaratotdoﬁ‘riﬂﬁlﬁ@teftb Rhé bOél%ll%x@ﬂ@%SN&n ldwiswkintividual genes
protein of interest, while still _ producin

by mogdwa;m peptide lonoation matesa dfenang, GudnbERS geﬁeaﬁén&@5-1 69
(1991)?PehBR MOV RERBISS., 3, 2895-2898 (1984); Sorensen, M. A., J. Mol. Biol.,

207, 365-377 (1989); Randall, L. L., et al., Eur. J. Biochem., 107, 375-379 (1980);
Curran, J. F., and Yarus, M., J. Mol. Biol., 209, 65-77 (1989); Varenne, S., et al., J. Mol.
Biol., 180, 549-576 (1984), VVarenne, S., et al., J. Mol, Biol., 180, 549-576 (1984); Garel,
J.-P., J. Theor. Biol., 43, 211-225 (1974); lkemura, T., J. Mol. Biol., 146, 1-21 (1981);
lkemura, T., J. Mol. Biol., 151, 389-409 (1981)).
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encoded by the native DNA sequence. The procedure,

known as "codon optim zation" (described in U S.
WP2108/072035 547, 871 which is incorporated herei nPWIB2007/003908

ref erence |n its entirety) prow des one with a nean

[00199)Cagies wragefrequancias faxrtae%@h e Blaridd reflent the egﬂaﬂ usages
e
of ey BEGE BRI TG FreRaEk Al bl e td o oaBlofonome o
the cellvsmlém that isrngtendedto bearsesltfonmogphhmnarﬂhrmqtmn eb(pmssion
st aEI lity, the potent| as}?égor secondarey %uctg h
particuiashiitet 6 yeaHSPesipSe A diSFHEIRSRROVEN I PRE €M he human
t
Trsoalhit B R AEAELE 00T s BB st or
yeast expressiog as rgay ée theshenapputic proteini nucledtiskeesamqusince(s).
readily recognized by yeast when yeast expression
systens are used. (00198] The degeneracy of the
genetic code pernmts the sane am no acid sequence to

[00200]¥/6p5led and translated in many different ways. For
exanpl e, |eucine, serine and argi nine are each

[0020@@@?@&1% Hﬁlt§ fgh Jsfe%qri %véfﬁbh%“ @bh@?allg comprise the

reoni ne I ne and yCI ne are e
following @tetadntsy operabhdiinKest iara 5ctodbrmeslenta:tmvertrartsnaptlonal promoter, a

secretgaryoﬂgléé}%qg%%sggi Pﬂé%éﬁ@ﬁs eggﬂ%qr&))@gs gg'ﬁg@ 8dvl"’1“fu318n protein

compr&'irﬁl%(ﬁéb!ﬁbﬁ% p@ém@f%&)@uon%f%ﬁ@éﬁm@@@éin Ak6 €0 a DNA
erns anong manmals are ven%dsnm ar, while

sequeew) pocodinga ﬂhﬁffm%ttlérnfotﬁl@ anps %gﬁwteﬁsﬁ/@%@,a t(as;\scrlptlonal

ormin A S48 Bhsra BENBL 5Py et B APl or e

fused tb%ﬂ\mtlﬁinQﬁegE@@mdn Pegde usel integuectore of (& avehtiom. The
et al Nucl. Acid Res., 8, 49-62 ?80) ;. .
selectl@éqﬁtshlga,plepprongergy signgy;sequenceg andtermipatorg Wil be determined by

the se%ﬁéﬁl%o]st('\%gl%@w’k | b evu@éntaﬂgtona#\y&ﬂeﬂuffhgp\c' gnd até dlscussed

more specifRbly Hebw.1988); Wada, K., etal, Nucl. Acid Res ,
19 Supp., 1981-1985 (1991); Kurland, C. G, FEBS
[Oozoﬂﬁdltabléﬁéastl/éﬁtoﬁ$or(t;l§19ih)t)1e prossiet iVdritianeareatescribed in U.S.

Patent A 2BAR1 2t Bsbicsn éE%é%Eﬁﬁ?éq%{S.PSvSQE&%t?SAe«?%éL%%D?SA 76: 1035-
1030 T 35 g ) o Aoy b acap o2t
(Beggs, Natére 285502818, (199’84)pPF360§ﬁ§ epSeCEHSA, PSENH®BA, pC4 and

derivag{pfsl t'h"gerec%o ?éHE ye3 plasgy 1983)\@?&% fg%bgmchd&}}l?%%& ?OBFpRSMS-

416 arﬁﬁﬁ"neYﬁchié vé\‘,‘torsJava'}@ble fﬁblﬂ' Stratﬁ@@ne Shorfig &9913 La Jolla, CA
Var enne, S., Brol., 180, 76

92037( Wed4) Plavmn@.ﬁnRS@S p8t84@|4 pR$40|5tﬂnd BR§|406 axgdeast Integrating

plasm@ﬁ@ a&fg%ﬁ%fpo%gﬁh? ge%%t gelgct‘%nm.ﬁ-%%g{er? &-Ilgf 4%"#”;1_, i,fUZ and

URA3(I1@\§M|ds pRISAMB~a1 6Tare YeadttCentRirabre plabhidsSGECHE)9
1981)). 45 WO 2008/ 072075 PCT/ | 82007/ 003908 [00199]

[oozo WIS’ \Wl lfﬁclﬁ@é PsABBBR! ariganwhidhomiad be one of
refl ect the co n us

any number of genes that exhibit a dommant phenotype for which a phenotypic assay

exists to enable transformants to be selected. Preferred selectable markers are those

that complement host cell auxotrophy, provide antibiotic resistance or enable a cell to

utilize specific carbon sources, and include LEU2 (Broach et al. ibid.), URA3 (Botstein ef
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of nucl ear genes derived fromthe exact (or as closely
rel ated as possible) genone of the celllorgani smthat
wo goosor®miled to be used for reconbi nant pr ot ei PCT/IB2007/003908

al., Gege de 14 i§9%>056$5t<$%“bﬁ@?%1 a0 ROTHIkatRSAK 3o B8, EP

171 ,14%3@%&|%b@98|@c%ﬁé escr | ﬁ&g@? e CAI §he, which confers

I on as herein yeast expreSS|on
chloraraphemigobe sistendden g{pasttce:tlsp er'emrredwpltdnmmiersjier use in yeast include

promolpey ARy e 4st NS ABABANES (IGRTIAhoGaT 1 Bhar 228! 12073

12080, 598U 'Agﬁenié}?d KaQsaKi, DIVRY. APPIL BenePar abby4d4l ﬂlged Kawesak.

orientation’ a transcriptional e)orom)ter
U.s. Pated,\toetéloﬁ@/g 81l ghat alsemjei&kwdr@gmampﬁ@r{ ousgaidilnin @ene’uc

EnoinagRab e TSR A B Sen Bl o G [ hags Prenum
N.Y., 19822ARMiere? SISEN EnARIAH 0D B2A-DeT ama)l ¢n mlgfr@gérdobromoters
peptide of interest and a transcrlptlonal term

that caA@mumg@emeaE%Uepromehﬁ&%%%M Sefat.Hdo+ 41598;%00 |a@d the
ADH2HE ;@éeg 0.8 e@Btl%ﬁE{aﬂz‘yv’é‘r?g gtfe?gR%éélfé‘t /h?ua’{L[ﬁg%fi'éﬁh -654,

nven

1083). SEhe ekp@ssiin wlts mbyalw mn‘m‘deratraasgi‘mlor@emmmwter auhe
termnators wll edetermned%ﬁ el ect ed, h(f

transcriptionahierminater [setheyIRfd termipataid Alharanddkewasald, ig-)-and
are discussed nore specifically bel ow. [00202]

[00204%in additien e ysast, sradified fusiong®teins of g pesent invention can be

expresgﬁ% ﬂh@%@ﬁf gfrfgi,rfppggalln'ple sﬁ‘raénc @@Etfuﬁ%\gﬁs&)&éﬁfﬂn%xamples

of usefbﬁﬁroﬁotﬂ%iﬁﬁilugd%ﬁase ?@Dgg%% fr‘dﬁplé\fs’ﬁpé@zllgmcmvdetanslglyccﬂiﬁtmegenes
; an S
such as fup 83 EoBT O MCKRBI G 8%, EDURCHBA! 208SrdioR, 1908 ddithe toiA

pmm%ﬁ&%‘t‘%&5@&82.5%@?”83%%@?%??anﬁbﬁﬁ?%?'ﬁﬁ@i%@@ﬁﬁ ot
ibid.). 'ﬁ\@ekmtelselohrmisntmatr@gmw c@ropomentSysayebs | clctrdelotd wectors that

037,..USA. Pl as R and
are caki 66 MRALTBALe 11 CB5MRINGA NAS RS (9/?’%% SEREAmPle.
incorporate the yeast sel ect abl e markers TRPI
[00205] Mammatian gxpressinmehtacs feryse i @grrgmgrqyt% gresent invention will

lncludecﬁ E%érgprérecaﬁla?%fj&réc\{ﬁg%e tlaPeeh) rsbﬁcﬁ‘ne‘ﬁﬁ ‘%9 'l"g"é‘uélon

ude a sel 8ctabl e mar whi ¢
protelno r%rooﬁoteemmcludmbbut afe natripsitacht, varamromotarsdmd nelitlar

BB P AL 370 TRl o
adenoﬁﬁ]se?g Qufﬁ‘oéfﬁéﬁ@%a% eMthﬁ#l Bid122: r30m4 818M 19825 tand the SV40
uxot r op row de antibiotic resistance or

promo‘@néﬁubra@wmmtalo alt Celil. Bok Je8b#1864c 4PBdh Gelwlaeproragiers

include &5 53%57‘%%%5@%%&7’ Feduntdbaihe e, e Poo-e14,

1083) é&? 8)momh‘§é5$’6((§éé uns. Phtetit 6,290242) p.@fnd?ar GranKevas adiic. Acids
Res. 15 5496 1987) One such promoter is a mouse Vy (see U.S. Patent 6,291,212)
promoter (Loh et al., ibid.). Such expression vectors may also contain a set of RNA
splice sites located downstream from the promoter and upstream from the DNA
sequence encoding the transferrin fusion protein. RNA splice sites may be obtained, for

instance, from adenovirus and/or immunoglobulin genes.
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171, 142). O her suitable selectable markers include
t he CAT gene, which confers chioranpheni col
WO e®8stAnte on yeast cells. Preferred prormterBCT/mzotmms%s

in yeast include pronoters from yeast ycol ytic
[002063é\dmsccmﬂatrpéinfaﬁh@texaressmn BGers isrRahl y@(%@\ylatmggnal located

souns 8 438y 05, 20 TR ol e

early oPlata/popplenyRiiper Hgess sont SV (Kéatmgn eindaBharpi Ibid.), the
Genetic Engineering of M croorgani sns for Chem cal s,

polyadepylptien gignal frog the adgnrovjrus$ EaBgegionaghihe hygan growth
oo Béne Bl VBN PoSPEY Wl ABH S0 287 3200 vty e
such pplyadehglatioKaigranls thely $(seRat).S. \Ratent 6291 21D) gend tetmainator (Loh

ot al. d b e REpHSSIOTECgRITRRICIIAGE HTCoNRTaE IRELieg sequence,
such a%‘niﬁé SdBRYVIRLS D thi f@%a@e? NGEsted brtweaRthd QFC%(S’&@F ahd the RNA

transcriptional termnator is the TP11l term nator
splice it ePradenearaton imay alsd lnclucﬂ@eabal]lcerrsealdlehcesxrsuca as the

svio Y5ier T Rl S0, DL ALY B B e er i, o 35
717-72%’(51@85? Figfé@sfbﬁ Hetd errlfag Bio ﬁ%ﬂ@ c{/ ﬁc?géﬁﬂiﬁ’élﬁé the
of usefu c er |

ronoters In e those rom
adenovisgseY 4iRNAs. ni dul ans gl ycol ytic genes, such as the
adh3 pronoter (MKnight at al., EMBO J. 4: 2093-2099,
1985) and the tpi A pronoter. An exanple of a suitable
termnator is the adh3 termnator (MKnight et al.

[00207]Tirdnsformftticikpressi on units utilizing such corrponent S
nay be cloned into vectors that are capable of

[Oozoséﬁ%ﬁﬁiq%f'f&f?aﬁif@rrﬁ‘?v’gofﬂﬁ goaral weENh&n As Ry ﬁtbréteife an@have

Manmal i an expr essi on vectors for use

been dascdbed yfonnstance: fy &ﬂwe(nhldOnHtmﬁncﬁf aji (Aroc.j Natl. Arady Sci. USA

75 0B BRHEAoTP S en et (550 ! Bl SUGSURLH I . 1050

and R@éselINaturedd1ed 670169, i11083).pTAERIeP0S a6 thelHost aell w1I| generally
pronoters. For instance, viral pronoters include th

containrajaanetigdefestdhat is rcomniﬁmeat%wawth%%elecf(ak!ammlfﬁramésem on the
expresggvj'{)\lpectéfDI C 8%%'0 é’ijtlcu%r ﬁ?gﬁ?ﬂég%%f:ta]ogﬁarﬁﬂ'qs%l within the

rorm er ("Subr anani
level 085411'@4 skilbiglhe aeel | ul ar pronoters include the npuse
netal |l othionein 1 pronoter (Palmter et al., Science

[OOZO%%n&ﬂ@f\Bﬁléequé&%%) cangrigingrentsdified T firtorbBieiRgtof tite invention
291, 212) pronoter (G ant et al Nuc. Acids Res.

may bqswtr%ﬁ%d intpasylturesh asmealian saths By, fos example calgipmyhosphate-
medlatggghar%%cﬁ%ﬁw @N@?e"r A A) Ce‘ﬂrﬂm?Pgr 16F8Cfsafd and ﬁ%%aq?g\m Somatic

expr ess vectors may a contarn a seft
Cell Gepdtiose7: B0y QBdﬁal'alﬁbrﬁ@JmiSValedHr EboWirblogy 52 56e1 9889 Other

upstyeam fromthe equence en odi n
techniqUesior STAduANE SRR S IURRPE L NG MATameNn says fuch as
fir v
electro;ﬁﬁhﬁlrﬁigg@oeblfrﬁlé%n 'Sgﬁé ?‘E‘M%O \"}\D @%Agg?ggz’io %85’@ 8RMb&Fection may also be
used. RCHIdBL00Fe B 86ks that have integrated the cloned DNA, a selectable marker

is generally introduced into the cells along with the gene or cDNA of interest. Preferred

selectable markers for use in cultured mammalian cells include genes that confer
resistance to drugs, such as neomycin, hygromycin, and methotrexate. The selectable
marker may be an amplifiable selectable marker. One amplifiable selectable marker is

the DHFR gene. One amplifiable marker is the DHFR' (see U.S. Patent 6,291,212)
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[ 00206] Al so contained in the expression vectors is a
pol yadenyl ati on signal |ocated downstream of the
wa@odsngosequence of interest. Pol yadenyl ati on BCTHE2067/003908
include the early or |late polyaden ion sianal s
cDNA {Sigansea@EnddeMAsan. dirac Nai fAcadh <61 yu§%\ ! 34985490, 1083).
Selecté’&%%ﬁéiﬁ(@}’é QF%@/@A/&J‘ gﬁhmr(\\ﬁﬂﬁm%ﬂﬁﬁ QAN Hechhoid /. Butterworth
ion and the human growth or none gene term or
Publnslﬁ@sl\Btm%‘an&'Masd\Mahd e thoiBe ©f s8lecBtl® nBatRers m;gmlbwnhin the
such pol adenyl ation signal is the VH (see U S.
level o Edé'f‘ﬁryékﬂ'g"l’ %ﬁ?ﬁ gene terminator (Loh et al.
i bid.). The expression vectors may include a noncoding
viral |eader sequence, such as the adenovirus 2
tripartite | eader, |ocated between the pronoter and
the RNA splice sites. Preferred vectors nmay al so
i ncl ude enhancer sequences, such as the SV40 enhancer
and the nouse: (see U S. Patent 6,291, 212) enhancer
(Gllies, Cell 33: 717-728, 1983). Expression vectors
[00210)#ostICHlls ncl ude sequences encodi ng the adenovirus VA
RNAs. [00207] Transformation [00208] Techniques for
[00211] Tﬂ@sﬁréééﬂtrlﬁvéhﬂwi aldb fhilGdds & ramYor ﬂws‘téﬁcé i B@éa"gt Geff or a
and have been described, for instance,
mammeiian gell, trasierned taexpress aonoifien. tramé@rrmsiuswn lDSNelW gf the

lnventlér? % %éi‘?’grj! th g%gaﬁwgg g'g)gceﬂs &\ rrr%egv%attllw? Hﬁ%%?’é invention

also in@0des BEXHILBS of +H33)cellShfor gestanom & monbbRnBbE&dorlyl
wll generally contain a geneti c defect that is

homogeprpyekeiuse @ exlilredasvedtiTam ganrBpcignakaiurgin aruitrient

medmrﬁx ﬁf ﬁ%@éﬁ&%@% seg@é{} ethgfmﬁdlﬁﬁ{ Y&/ill‘:éqrﬁélnﬁﬂétp%ptide, with

evel
the celtsn; dr withputthiel dellishif theg heave.bdedfited¢d Gr captlifidiéd away.
sequences conprising nodified Tf fusion proteins of

[00212] kst belfor ese mwadmnng%teqﬁese@t mv@m:owint:wd%obukaryotlc cells,
manmal i an cell s , for exanple, calcium phos
and in ﬁ%meaﬁﬁstﬂf%%'?/@% calts, (‘W’Qp@rd&e"&@ tran@@rmegﬁr tiyaz§fected with

ocoser 0N SISy ST e R GBS el ncel,

plant ah8 t@cjeri@ bells. t echni ques for introducing cloned DNA
sequences into manmalian cells, such as

[00213% Fangalogeils pinchalifd\epecios oﬁyéé\st (elVBSadcharonfités 86p.,

pofection may al so be used. In ord

I
SC’?/ZO?@@%@P%@@'? BRP ¢ AENIA $PR: hm%@%sse ashaosticsie av'%‘wheapresent
mventu?t’?I Fg(égrfﬂ &gr%rn‘éﬁé OL g%&%‘?ﬁé’%k%&‘g Rdcerl lﬁ‘fl‘% bifdtice, of the

gene or ntere
presenPrm'betloe as Imstseﬁiraﬁxpeesmgm trbosfemme fwsnorc pmtewe«uf the inventions

are Plcgrgangra(lﬂg rﬁgcﬁ%lgkusegg o%gﬂy GP‘W %gggﬁﬁrﬁhr acc E':r%‘n%}?ces
Kiu yveFB#) _Féé bRyl Caigs! 'P&bfbpsfﬁi W*&?&/a@ﬁ&reb @cﬁﬂ.’osaccharom yces,

e sel ectabl e ‘marker. GOne anplif
C/terommea:%hyswankéyg@@ccha@nwm éb@arorwee&rffmthodanne,

Cephafé%bgﬁ[/m, ﬁlutn!?SOIQ,H WGO“,SﬁgUI%SEOI‘a?%La$pOWIS, E/I%}S&?:%)ikowm,

Rhodosporidium, Leucosporidium, Botryoascus, Sporidiobolus, Endomycopsis, and the
like. Examples of Saccharomyces spp. are S. cerevisiae, S. italicus and S. rouxii.
Examples of Kluyveromyces spp. are K. lactis and K. marxianus. A suitable species is
T. delbrueckii. Examples of Pichia (Hansenula) spp. are P. angusta (formerly H.
polymorpha), P. anomala (formerly H. anomala) and P. pastoris.
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WD 2008/ 072075 PCT/ 1 B2007/ 003908 cDNA (Sinonsen and
Levinson, Proc. Natl. Acad. Sci. USA 80: 2495-2499,
waa@8p72076el ect abl e narkers are revi ewed by ThP¢T/]/B2007/003908

Manmal i an Cel | Technol ogy, Butterworth Publ i shfe
[002143Pantiawianly weefy! hostirells e PRIICeethefTTdksianisBIeN 2! tia@r'@,ventlon

et e R PG o YR o 18 oty ENrce. pur

6:619-8240 Pienlaisestods hes beehaevelpieditode an y)amanotmg Ihoet foa the
manmal i an cell, transforned to express a rmdl

PrOductt'Paﬁ%ff‘éfﬁ*gthM%'ﬂ‘éﬁ"fpﬁedi?e?'ﬁobﬁ‘)‘ Qidasq RAERIEL Was|isplated and
clonedaﬁéj!r%h?f&rh%hbn%vaté ﬁr@ffeéﬂ i) ugl%sc‘?b Lf?atsttur i ?M’Jﬁﬁze fleghanol as

esent 1 nvention es a c ose
a carbcma sburcefinrthe absamaeof gluaosmcﬂ'bed? pastarsadkpression system can use

v AT A A R 5B o er
codes Rﬁ'tM@ %RFP%%ldrﬁoﬁﬁ%ﬁéIQﬁ«dééée tH@@h%@MH:cﬁ eafawﬁstthé first step in

pol ypept | the cells, or wthout the cel i f
the metataylshaoém@ﬁmdl i Thisrpremateckas been @baramatyzeq amzmorporated

into a sreﬁ@sﬁ@l’ morg%gfpire%ggp rvae% oI, d@ﬁrﬁ é p?&YL?cré inp.
pastorid'H¥ ¥pﬁ@él|y3fo¢dﬁd éorr@cﬂ@aéﬂcﬁsétfre@@ |ﬁ€b trfeaﬂﬁéﬁmmﬂﬂecférmentatlon of
transtfect ed exogenous DNA anengrom in culture,

geneticallylengineared (7. e sharimpiovisles amexaslient aligrartive i Eacolhgypression

systerr%‘gg% %gb%efrco?lgig&te l{ngg\;esﬂ)%égﬁé @%ﬂuc‘éa ! ds%ngq& LYSIERE including

ar ornyces

tetanuSeduiz ﬂagmdmrweﬁlasm’tuss% pévitEctHn pu)nams«erbm atbeechinand
host cells within the present invention. Exenplary

lysozygener a of yeast contenplated to be useful in the

£ ractice, of the fgr esent invention as hosts for
[002153 Tpedeasisiermation effar@y/apeium may, & ipplaneenbecafiiad out as

descrl&{aélg%'\/} %@leargét%a @%f‘(ﬁ%nggé@a-ﬂq&pem es fornerly

accharonyces,
ces, Toru

r00218f SRR e eash SBGeR ot ny Rt e A Al Foferred host. ina

one enttssdidrept @yegéftgféﬂa@ﬁﬁ@w Bp6€ificallye BaseBHRESMy ces cerevisiae host
Tri choder na, E aI osporium Hum cola, Micor,

cell thatsentaips poenese ignclin acanei reawired foramnasaginerlinkash
glycosﬂgg&? of gb}cgg%mg‘? H¥8&‘S‘§;§er%zs%é ﬂggp o%lfésshaacwr%such defects may
be pre;sg(xl@d Llwileg §$ar1der¢tec$1namesibf mualnon lmdastcle@orr @lthgugh many

~ Exanples o uyyer onyc are K. lactis an
availatig aBa RIE A NaVR PashaHalied Bapraventor mdtsia dhusgyiation or
hypernﬁﬁ@ lo?xf é’é]%‘é&‘é] n@?(ﬂ“%ﬁé m>RB5: 99%—%99?”99‘% ave

pol yno anomal a (T or ner
descritzatbiinel lac)laaod oqum@lpmtem buasymnesecmmmmt are defective in

PCT/ 1 B20Q7/ 003908 021 | cular | sef host
genes WG SfertaspaRanBRed ShisoPRAtRS o CRMESCly Sich fanfer
(GlycobiBlgy)t 7:281-486, 1997) have described a family of at least six genes (PMT1-6)
encoding enzymes responsible for the first step in O-glycosylation of proteins in yeast.
Mutants defective in one or more of these genes show reduced O-linked glycosylation

and/or altered specificity of O-glycosylation.

[00217] To optimize production of the heterologous proteins, it may be preferred that the
host strain carries a mutation, such as the S. cerevisiae pep4 mutation (Jones, Genetics

85: 23-33, 1977), which results in reduced proteolytic activity. Host strains containing
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are the nethanol trophic Pichia pastoris (Steinlein et
al. (1995) Protein Express. Purif. 6:619-624). Pichia
W@awBorioss has been devel oped to be an out st andPemIBR061003908

for the production of foreign proteins since .its
mutations itHethepRIAG3EE BReAring regiass pse Pattisylalysefyldpdodygeaslarge

quantlﬁésagfstj’ugrﬁ%%leﬂ WG ééfsﬂ'\e u‘?\%ﬂt gd in 1985. P. pastoris

I'ze nmet'hano carbon source in the

ooz TSN b EER BN P P BB LA, B o

appropi=®égt@ith maditim c ABlusetherbi, mférW%bprmtmé gfdwtht medium”
expressi on of al cohol oxi dase, the enzy

meanscamadjuracantaining witriepts gepuired for th@tga%th @fnefezilﬁ Nutrients
requnré&ailo? 2af Igrcgwf?‘nI I"T‘laﬁt iRRAES éé?ﬁo#ﬁcﬁ;c%@ﬁﬁt%?éﬁ 86GcBNdssential

i'ncorpora 0O a series o S expression
amino aeidsp vgamfsis) atingiats andgeowih factulsic @'delgrthh neatidravil generally

cally fol correctl d ecret to . th
select fispellk oprintig e I PoRsEict He R emic, & : $?é§? i
deflme@é%frpéh %s@én‘?tYél%%%ué?ﬂ n‘Ler o lérﬁéﬁl@ﬂ'b cta@kimarker on

ression systens protein ave een
. the DNA oolnstett mlcngransfe;ctegt s\tl’dmﬂ'lel D Awinstruct eY easteilexion example,
' ertactin, .human se

are prefb G At .58 5%'9 e3asTe e P A PP L poUrce, 0.0

sucros% aQ?é)‘x‘lSmmbTééTBWtr n édlﬁbénlﬁérgé?ﬁc salts, venfitg aAg essentlal
descri bed by Mal ardier et al 1989) Gene 78: 147- 156.

amino @o@izataqm@meatmsﬂm pHaf tpgmdlwsrmef@wﬁgn@et%w%ab@ pH

greate%%&aﬁ] géa ?ésé%%ﬁfé é)?gfﬁg%ﬁyla& gﬁ @5 t?@g W&ﬁ%ﬁ%&rsmgmtammg a

stable e igiudledsuffedinl artieddnstéitpte conhiroin prefegbiettirough the addition of
deficiency in a gene requi red for asparagi ne-I|inke

sodiung hygrexigeat Pesiore @uif@w agentsdnelydg sageing: agid ang| %'ﬁa"é"s (Sigma
Chemifitto S8t/ %gﬁvmegeyé%@t BefCRbAingBderBe: AIPRBAE foglitdifior

mut a T on°and: ect
asparagiinidbnigid g@rogsylamm aehprefgrabit gmmnra;Mmiwnlmeetaining an

R T R
medium3tes éﬁ%ntr]a%ﬂ)bé?\%% 0deRrandPe S M‘epﬁe%f!aBFy' &0.9Mor 1.0 M.

mannopr ot el N biosynthesis mutants that are’def ectlve

10219] . FAP THETa Ak PSOAN ik i Edmersoty avatale soru-
containing &t séAfn-fle¥9medizaveeldetian bba dnediﬂmmﬂ)propflam for &tass particular
SI bl,e for

cell ling Héea s y{thé}@% Ifa gl(pf @83& frb régg’rt Lﬁ'[é)réq %%tep rJinammallan cells
are all}eédto grdW ey pefisd Sfl‘ﬁﬂnéetyd‘baqwel Qrda%rfé S’églh 'é&%ﬂassmg the DNA

genes Show reduced i nked g | 'ycosyl ation
sequenxte(e) @fdnmeeﬁ f[qu Egeleﬁth(D lgltbe@gpphed tmsel[eobf.@wrow@ of cells that

optim ct,ian .ol,ogou e
are ex%%ssggztﬁp % eMay; ef meg sﬂ%nﬁ f%%l’“]@‘ll n§8E ’ @%gha{/é been
transfeGtER Wit Bn Svplifidtie tBRcRablé aiakesiheadm mﬁ%n&bhﬁéhm may be
(Jones, Genetics 85: 23-33, 1977) ich results in

increagastiiic atepmise majeE taseleet foy lnqqegﬁe%t:@ray RYMbeR ohiha elgned

sequer?&as, thereby increasing expression levels.

[00220] Baculovirus/insect cell expression systems may also be used to produce the
modified Tf fusion proteins of the invention. The BacPAK™ Baculovirus Expression
System (BD Biosciences (Clontech)) expresses recombinant proteins at high levels in

insect host cells. The target gene is inserted into a transfer vector, which is
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WD 2008/ 072075 PCT/1B2007/ 003908 nutations in other
protease encoding regions are particularly useful to
wWee@doewrs arge quantities of the Tf fusion prRCEIB0F03908

cotransfepiect 08 566! hol oplle s inp HpERTFe BACBAR el LINAn The
e
DNA réstrmbiget witretiel vetor] te éseerginbelemandt is eddtsredNand thmtvasget gene

required for cel] grovvth ma |ncl ude a carbon S?ﬁ
is tranqeﬁedrt@g%bgeulpwus gsBeme; diolloxing secambination 13 V\hg'ra' plaques

are pickba &y rﬁfé‘éi hG“fﬁ? r&&th §nt Jﬁk?n é"ﬁé“vﬁ'ﬁ‘f@gﬁ&l’ M4 hbwly isolated

gener al ect or ce s con ng t
recomblnaat mum cebxy thémbe exgiifibe andrusgdstel iefeict amsect cell cultures to
deficiency in an essential nutrient which are
producedafge ARRUBLs %6 sigdtotoil-e marker on the DNA
construct or co-transfected with the DNA construct.
Yeast cells, for exanple, are preferably grown in a
chem cal |l y defl ned medi um conprising a carbon source,
[00221] SpcretaryrSignal Sequana@sno aci d nitrogen sour ce,
inorganic salts, vitam ns and essential am no acid
[00222)Tipe! terraat‘secrétwy sldnal sed;maent@dlom fisigpalseafuanabl gr “secretion leader

t at H | t,h
sequefpi e ey iatergngestheaad bre datarthed for SRMIER M- BigPat
6,201, 21@%8 LP§ PRebusley & fiiith BY wiith 5@%@“* m@b’rp‘d?ﬁierd% reference

preferably through the addition of sodi um hydroxi de.
in theirerdiretyr cSledretdry signgl agewencasr] sigralsgsientes at pecrgtian leader

sequer&cleqq érrl; ﬁ%&%&%@@%ﬁl A%%g&et%ye%%#kﬂgdlsfalﬁa%in 0'§@8Sequence

that acks RAdidgdtRe |sl96i&|6ngif)acm&wrétpdbfpeijtﬂemrqfretmfrsbm;a @efl. Secretory
in a medi um cont ai ni ng osnotic stabjlizer.

peptides are generefly cbamthﬂr by g co Bf hmrogbecheamweaﬂ%%d are

typlcaIM(But eer a Selg Fogl_?lgie%lttg@tairﬂﬁo Wgﬁfz’?%@ygﬁ fost éa% proteins.

Very oftamtﬁwé saor@@iyl pepdide ig eleavead lfrong theevmaturecpnobasn ciusih ysecretion.

SecroGhbbss 55 5 il e S 0 S S o

peptidé %h}]{Hé"ﬁlaHﬁ@dprbfeM"aB dsig thr%‘(@h tﬁé s%ﬂétaﬁ}f h(atﬁWaly'

e art Transfecte mamal i an cel ar e
Processmggsum fnay ke ercadsd withinithe signab peatuﬂq oamzamgggided) to the

th f t t
signal e BY S SERMRS IR M EmUFEIEE S el ect for arowih of
100223 SgsTesonasspiles ey oot torliedh B Sdation OF mcied Thrusion
proteind dfith@Th\aIFebh' '@ﬁ’é §u§ﬁ2 Eé&b%%éﬁﬁﬂé%aﬁ h8y BeUssed in combination

concentrati on may increasSed in a stepmnse manner
with other sedretary foeptides rSetlr@erurd @pmammbﬁve mastraarﬂebn@iem Secretory
Se uences there |ncrea3|qg FX@ on | eye
p (0]

signal B S 5 SRR R S8 R 3eolBYERS arpraguyed for a
compled S&ridxeofus@sl-tihshitRfhds srdc@@,smgmﬂe;ﬁs @hidH rdfsutii®Becretion of a

proteins of the invention. The BacPAKTM Bacul ovi r us
proteinexip pedatashsignaksearanes iBprsantiberotain heinghgipressed enters the

lumen 8¥Mee%%%% ér?di)%@érﬂi%%ti@ﬂlﬁﬁeéwis%enit%slpg}‘tghsth}d&gh the Golgi

apparatus to secretory vesicles and is finally transported out of the cell. Generally, the
signal sequence immediately follows the initiation codon and encodes a signal peptide
at the amino-terminal end of the protein to be secreted. In most cases, the signal

sequence is cleaved off by a specific protease, called a signal peptidase. Preferred
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i nsect host cells. The target gene is inserted into a
transfer vector, which is 51 WD 2008/ 072075
wWENSHBAAD 7/ 003908 cotransfected i nto i nsect PCEFIB2007/003908

_ cells with the |inearized BacPAK6 vifral DNA, The . ,
signal sequeAesHNRIG\E tesPrgssing esd exPrd effigenei Al sconthinant protein
. . e
oxpresSEFHIFG (13, REMITRIa 8F eacl oSBT Mg calés, the
native Thsigaal sEuenceInay besfsedrie éxpoesshand aecrete fusicn grxteims of the
. JFol  ow ng reconbi nation, a few viral plaques are
inventigNcked and purified, and the reconbi nant phenotype is
verified. The newWy isolated reconbinant virus can
then be anplified and used to infect insect cell
cultures to produce |arge anmounts of the desired
[00224) Linkdrs. [ 00221] Secretory Signal Sequences [00222]
The terns "secretory signal sequence" or "signal
[00225} Fhedioadiety arid the lganahofl thedeodifis (raestsstin fuson peateins of the

ot S LRSS RN SHBTELE R, S
greatengé]ﬁygi‘@eﬂ QePatdiict AR SIEM niyrePhBEEMEBIlity PeftRd Ithe fused proteins

tirety. Secretory signal sequences or signal
and thyemaxitize the aseessibilityrofi tbadtibody yataklesegiotothy instance, for

o LR FBLARE  Re FEROEH ST BYlRebE o BB g hatare
flexible"® Mbes AGIHY RARINedsMBbdiBiaHt eihe ihvemtiich ipelldesesutsdtantially non-
tides are general Ichharacterlzed by a cor

e ore of
helical iperspirbs: (RS DACISEQ 43 NG d8)1 ipRodihey epmadimgnt, the fusion
proteini%/?ﬁtb%i@é?gé)\ pc{ogl ellq% gflintt(%g\r/\/;f/iwo%]?%lk?g{lﬁﬁé g@{ete g‘r"’tﬁe linker can be
less thae pbbde50,54G;130a26dof n0mntine avid residyssot Bien linkariozg be covalently

. secretion. ecretqry, peptides may cont ai cessin )
linked g 2R behygen ﬁdﬁ@nﬁ?%%wafgtedtﬁ of ﬁertiﬁrb reof%éﬁ {Pgertiogy variable

region.t he mature protein as it passes through the secretory
pat hway. Processing sites may be encoded within the

100226} 315 AGS. 4 9 80 A P diblo AGEBLyABR! & 85anc o
ligands‘S?Suie%m?ynlg@rs;fb]éimﬂngyh@ antilsedly Vax%ia:blﬁ ecpiohbars duyset éi:anallow
of podifi Tf fusion . proteins of the inyention. e . .
the antihedy \wsiabla majorpein folit it arthrrg digrensiongl Siroghie tiatmgitains
W 3 ,des is the third domai n of
the blnm@kjgggﬁt%%?%rﬁﬁ&@yarﬁﬁhy es Is the thir omain o

arrier protein. Secretory signal sequences
or signal sequences or secretion |eader sequences are
required for a conplex series of post-translationa

1002273 S8 F SRS MR act i gnal | sequence. |  present. the
1002288 {6 Skl HOSH R TRFOSHAOIE Jarior WLETE Faatdsmen s g ntifed by
sreerREEE LA Il o RGBS ety i, P
exampld, dina targetmeientile, mee decapddnorf agednwarayHe aniantié@dsofor a binding
portionctﬁgpe%ffigrd ar?tfb%%qefhé? a%{.i A {o \R/%E:thi tﬂ% antibody binds may be known and
perhaps even sequenced, in which case the invention may be used to map epitopes of
the antigen. If the antigen is unknown, such as with certain autoimmune diseases, for
example, sera, fluids, tissue, or cells from patients with the disease can be used in the
present screening method to identify peptides, and consequently the antigen, that elicits
the autoimmune response. Once a peptide has been identified, that peptide can serve
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at the amno-termnal end of the protein to be
secreted. In nost cases, the signal sequence is
web@ave7of f by a specific protease, called a BCTmE2007/003908
pepti dase. Preferred 52 WO 2008/ 072075
as, or mewdesbednﬁsmmdee davginameripfenvaeringns tesapeidic agent, a
diagnoBfie FERT SefBn SRR b1 e 6P Rispt f2FGATRLIRNs on which the
eXpr essi on usin ral, “manmafian or yeas

hgandemy&;essmene@twmh i$ he@ﬁmmﬁmied be refeaénoeeintifs entirety for all
si gnal sequence may be used to express and secrete

PUPOSE{si on proteins of the invention. [00224] Linkers
&500225 The Tf noiety and the ligand of the nodified

[00229] Sgrraning mayt ke periopRed by nsing ong of thennethodsiwelhknewn to the

practltlﬁH%eﬁhtge i gf:tgpéh %8 Wﬁlﬁggﬁ@hb ﬁggsgcgrf’ﬁ/fé\g%%r Lr} %{ﬁ‘% eﬂ+b§>d|ment of

the mvehtmw gopEEning & p@Honmétl fdrirgcostonactivdtion. fIh?eEterétQtam b either
and thus maxi m ze the accessibility of the antib

purified, apdl #ppelutienios surfeee boHed ancel afséec'atﬁ%dm@tqreet £} be labeled,
for instaREE Akfth bgﬁuﬂﬁﬁ‘b’y Otﬁgﬁnﬁt%@%\(mﬁ By, consi st of
amno aclids t exi

ar e e or nore rigid. In one

[00230'j Eﬁ%e@?ﬂ%%phﬁ %ﬁlpggﬁggﬁwgﬁfﬂgistﬂgk%%ﬁ%g%réﬁg’ﬁg@?%b%ééﬁated and

identifié@)oy deuanoinhet tiegreorrespariding li’nacfeutsa@d se@b@hee @r ol dnhigo acid
invention contains a linker with a poly-gly

sequenging Pk massrpectramsirye @wqueegep@maﬂaﬁdn@y 9@ pemrmed by
repeat@@ vtg‘gen I?%e%gn?@e%-gégﬁ%ﬁ%e%t% {%ﬂ}%e'q'u@h s c;ﬁ‘@f«=}?§bly by

i'n trans erri
randonpsetieemces, apdrthe sordamimg stepaoree bhmomtm‘fﬁsdy vari abI e
region. [00226] Linkers may al so be used to join

[002313 Tricecsipeptida kirasy ise@iretsictdd, host eells gertearisfornedaittshe library
Suitable linkers for joini ngvthe ant i body vari abl e )
vectors. e §he SyCERssTyl NS aImANtS Proipically SHRGIBR By Sraiin a selective

mediurh & r 581ekal & cbﬂ&uﬂgﬁs gé‘g g %ngéégﬁ'?ﬁh%;é)rof\kﬁ W\r;% ﬁn’ﬁ or others

that nai ntains S Cit
dependang icmattie. velc 2&eH. Sa'neselengom/lauetwkis dbﬁ@m&}ol'ﬂrm’ indighigr growth

mediufy i oot of S dEhal R g srditnepitBh dhe cefigAlE pEAR, A a high
densityt (fé%oB[ erénb 1'0ﬁYr%ﬂ§fd?ﬁ1a'n¥s Méf ﬁ'l@?bhké IHR)d Skt of Rir example L-

exanpl e, the target molecule, 1.e. receptor or agent

agar congining tahe eai@cttb/@oant(mtlcatokformuemgenb@lm a sanflurntdawn. Gor growth

i iqui b el fredie et R8RSR SRl FBYan about

10 or nidte douttings.0Growih Pelidife dulrefRy dR memééoWeméﬁtEbecause of the
antigen. If the antigen is unknown, such as w't

size of the il'araﬁleauwbﬂwmv@honrs é@lgbmedﬂaahkehépmmqies le§§ro&1ance of bias
during g‘lé‘lé@ilfléétﬁ)‘?‘l c8%s cells frompatients with the

can used in the present screenlng nmet hod
[002323 ﬁzﬁ eﬁ‘%f%frhﬁ%%n’ &%?ém %%%u&e IIBraq’V o Efe cFee?\'etd' t%Fyeast cell
surface display, yeast cells will be transformed with the expression vector coding for the
transferrin fusion protein. A full range of mutagenesis methods is consistent with yeast
surface display library construction such as error-prone polymerase chain reaction and
DNA shuffling. See Boder ef al. (2000) Methods of Enzymology 328: 430-444,
Alternatively, the tranferrin moiety of the expressed fusion proteins can serve as a

scaffold for random peptide sequences or CDRs.
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t he aut oi mmune response. Once a peptide has been
identified, that peptide can serve 53 WO 2008/ 072075

weEIBLBDED7/ 003908 as, or provide the basis fPCT/IB20€7/003908
devel opment of a vaccine, a therapeutic agent

[00233]iSayrodEproaahgsrare keown indbe s 19T janibing gesiablegepsies once
a yeas} B0 fRndRAGTHIsTh QR4 bR Tirar 4R Bogtidreifed. For example,

peptndeé 8a® Ibl?ldlﬁirégd ishedalby eq@"bnrat?dabwd I@Wﬁagoﬁmaeeﬂﬁﬂ@tlmof
erforme ysi ng one of t met hods no
ﬂuoresmap Y lpbsiqd ﬁ"%%tef e Wcﬁﬁ@faﬁftage@gdﬂ cageppf %Mﬁ%'

concentfatord (KYETv bP Qi @Pme”ﬁﬂéaﬂg beﬁﬁlfsd:n@éﬁ@& 't@ﬁﬁg)late a novel

screenln S ber orned’for rece Ivation
bmdmg apg@ﬂc:ltya)n Foe aqaptld:&tronsmﬂmgrnemtoamblvmtlgluﬂ-bmdnmg proteins,

excesql\éq]y azrgek%/%ﬁggeg rﬁgﬁﬁhgégrsgsﬁ ﬁ&lggﬁngg)gpé %gg%ﬁ% kn%%eaintain molar
ligand BRESSIToliiheBtinG héh@hrﬁj &f sdfPie30]1In Baky RaBES qﬁﬁ)r@\!‘@nents in

pepti des having the desired property can be i sol at ed
bmdln@aﬁlnltlydtmy be|a@@r¢gxrr@eemw chagges in dieseciatiers ipaticngKinetic

compef P SFI TR L PSR 5 Lo OB

clonesnﬁltﬁlﬁl’cl@ﬁobl\{latlbﬁK’Héka@ éthd, (MopRRgeneNtBioK 226: 889) however this
sub-sequences by different sequences, preferably

approachreithinstasisacaiantitatiyetnredistatiliioh he sergeping anprﬁaelé and is not
recom{'%‘foesrﬁﬁéc e||L| ﬁgﬂéf’él REB AN l\‘?&%topbm/%rt%%r%flgﬁf\}rﬁb’l‘bgﬁgg& 430-

are transtorme vect
444, The successful transformants are typically sel ected by
growh in a selective nediumor under selective

[00234]q264éts VA%, beebidtinylafePOP e edritlydabuked, Bﬁdltehﬁiaﬂf/ely, a ligand of
ot hers depending on the vector used. Thi s sel ect

interestaiye. ifePeBine drlayed @ndfansﬂenrnnq GP@ bgrlabglgd. rﬁsrafqyﬁblypthe targets

are Iab%rlé’d\'t p%%legﬁﬁrgﬁﬁ aéhg Cﬁj nﬁ){l? ?tgtc%éi? ”@:ﬁt@é’%n&%b&?hhﬁ a

transfdrnarfaénom peateh thd@ libvana Tlae gbrasya regceavef at least about 10*

eSS TR SRS, s LAt B e 0
membéisq'ég%a‘éPbBHu Crﬁbh’éﬁe?%yatb §i ut‘1l7]8 Hfé?ﬁ@ér’@ &WekBt about 10°

lotic se ectio rou or nore
membels, bl leagh ab@utold'h rmembeqau atl Iaast ahoet ‘r&y n@mberse at least about

10" corB/enl etgt be%??@(jp dmﬁgﬁ?egs' Ztﬁgfa’%,t %ﬁ}og{ylfngsarel ers at least

about ¢®ﬁnﬁ@m@ferénloa5at st aBeut e'°anainbbigat i on process.
32] If a transferrl n fusion protein peptide

[00235JAk?fe?rn¥cdb%tlbﬁ &9! f’ﬁcbekl’é(d WRAS é@drld laﬁéfﬂﬁfﬁs% secondary

pl ay, yeast c be transtormed wit
antibodiepy asmmawdmdabeledcmolegufe@; ot hthertmethed knoimm indbe ant. The

soconglsFiontohhle S50R VLT HARERNS S Eh AR e molecues

include Bt lare Abt ﬁ’rﬂnté@"f@ sﬁﬁep‘?é%@fn' = [SHiydde nRAkYN B8 S8 ptaiAth icrobeads.
reaction and ling. See Boder et a/. (2000)

[0023%6\9‘3&0%&%“55%5%&88%% &fpopulations as known in the art.

When this is done, only the displaying fraction of the population is analyzed. See Boder
et al. (2000) Methods of Enzymology 328: 430-444 and Kondo et al. (2004) Appl.
Microbiol. Biotechnol. 64: 28-40, both of which are herein incorporated by reference in

their entirety.
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Alternatively, the tranferrin noiety of the expressed
fusion proteins can serve as a scaffold for random
w@epsiodw7sequences or CDRs. 54 WD 2008/ 072075 PCT/IB2007/003908
PCT/ | B2007/ 003908%1[00233] Several approaches are, |, )
[00237] Adrrnativetyn & axpecanst lapgkeansistingpeidakeled headsdp tiseds.e. anti-
o v I apsf [ j t.e| j
iotin ¥\ pidifI5boEH ded AR DI JA1HPRS BHBl g R B can e
sorted neind) & maumetis lsediny prdodd| idsrddsedbed imlYegnaiet 3/.1(2002) Biotechnol.
concentrations, of fluorescent]y |gbeled target, .i.e.
Prog. 1& Zdgr4#0, g¥high ismbereinyincairaratgd %&r&@gﬁm&m iﬁqur%ty- AMACS®
_ ot , _ g .
Mo RBRE K AU Used i Bon A D ikl el Sy
Magnetipsortingcary be usSed iagphjunationmithdeAC8ned t o evol ve
tight-binding proteins, excessively |large volunes of

[00238]1n bhe ehdigitineabbitheqresamtinbentitar ¢Ss aegirbblertaichiagadierize a
nmol ar i gand excess,  conplicating handling

| : of .
single kgafsl elsintqr ﬁs"s%m%%i\%‘, a Vﬁwtmmﬁ%esewesw%emﬁ@m may be
ol Qi p i it ;
soreengl/ iy 81 HRPYr By EPRRE LR aGURRRAFY iy o grcty sssavea
For exainple; Isingle thaimadntipddies exprgssed gerthe geasicswitaed are fully functional
| ones, withip the

and m%ﬁgg\;@&%er{@p ; Os?é%((jq@ggpirg to@h _an@%q\._ Ifgggf)lr(%tgigf&oes not have a

detectét%@ur%nontthbﬁca@feere%%mﬁ a8yl d) @xBredsith Sﬂt%tlig_faﬂbinﬁfﬁy be

predictability of the screening approach and’is no

monitorest usingrateantibodye BecauseSexe @i dell i mugh. largasdioan phage, one can
Vet hod f. Enzvnol 28 430-, 444 00

use ol AGREHT do Mg 4B BheRvlyeR 2 1 Prrein A slnaigesbecer.

cozo L SIS s e b e BT mosy

with a Fkﬁégpf&r&%g‘ént  SeffGiAfd LBy alABShE AnbRh 38 e ﬁﬁ’é &ther than cell

ofinylated targets, can be incubated wit .
surface dispigtye sutih as i bl Sfy, sompetifiepthinting iassays whendhe target’s native

oindingpalfifers KPupt Sandlch G Bar e B REI uiiho & gpcioactive
oo i 06 5mepesi oyt dgratecn, st ot

t |
transt?@ﬁﬁéfvim the: T fugion riptain peptide fiprask age lysed) dhe Thisien protein

. 10 y
peptoef it AEREES o e becelotile \RCH7olRBATER: and gt sucn as

but notl lizaitad tog@owENtEPILEC Trentisody. Ohe strdesiryy progess iM@ves reacting the

T bepfa e WS TeebAtIneIBe] CetAbla S beselie yinding level against

which tﬁ@%ih@ﬂé%ivﬁie?ﬁ@h@%dﬂ t'ﬁ%‘&ﬁﬂé GibPRleRCare&mPAre8t N&e nature of
nmet ho The dy can

nown in the art. secondary anti body -~
the assay iamohatiticalisotlong astil issuficiSithyesrnsitive to deteel srdall quantities of

. | I i ncl.ud t, t,.limted t i
peptid Bragie o serphgbior it & 1 et fitn #Siavcsansiinns may be
varied {P@k8GhtoRAcaubY bpfilial Mindfy Eshdisets foP difbNZisingRlgl substances of
opul ations as known in the art. Wen this is done,

interesgm gthen biddegipalaativiiesr aldiusethepPH; RMpeNetira: palh cpreentration,
volumeagr?ch %Faqwn%eoiﬁ&’uﬂﬁ,r efc. may all be varied to achieve binding of peptide to

target under conditions which resemble thase of the environment of interest.

[00240] Once it is determined that the Tf peptide library possesses a peptide or
peptides which bind to the target of interest, the methods of the invention can be used

to identify the sequence of the peptide(s) in the mixture. Cells displaying peptides that
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et al. (2000) Methods of Enzynol ogy 328: 430-444 and
Kondo et al. (2004) Appl. Mcrobiol. Biotechnol. 64:

wQ@3s04072080t h of which are herein incorporated BgI/IB2007/003908
reference in their entirety. 55 2008

i
bind tmdargeszc@om)@gm%d fropp tergengrabPoR ?Km ot t?aeﬁ%&a@/e%MA\CS or
FACS g@%%mrf% '%‘t%g\%%b?oqﬁ%%g% Fégﬁ%g%d dg tb’?ﬁtgn?né gﬁ l’jhé‘ml?al isolates
to deplet@anylsnoasplectlﬁa: getdelml Adinat sourahofoscresning duy EACS@cmmg to

|solate?bgqg§g§;o||%lp|§8r“ f%p ﬁ%@élpqgnrg\%%gr%ggglmf\g@ﬁ%ﬂ covered from
t
lsolatepmé%{‘?nd WP%@E%% léélzfr?? I'gé‘iﬁlggh”s béﬁu?ﬂ:}ég ®tdeterMine the
proteirssequeEmcag Quratasomofifd beteeen tBe dsadateSitar)then liegiaterroined.
sorting can be used in conjunction with FACS. [00238]
I n one enbodinent of the present invention, it is
desirable to characterize a single |ligand of interest

[0024ﬁ>‘lme‘?§§€dtlb'ng\ad@mle@ﬂlés The expressed protein may
screened I1n a variety of ways. If the protein has

[0024@ 'IfHér@%'nHQ dftthérﬁ')(/ePigoH'c%ﬁCHé dutéﬁ%%?ﬂnowﬁ%e P@Uﬁé fholecules.

chai n anti bodi es expressed on the yeast surface
As usesdr Ieerbm Ia/thbcan&utmnablecatedsﬁwcalél 3 preteireor pepsisie eapable of
t.o ,an,_an

exertingi Beogiid Sakoteb A erue WA ol By 38aagehrotene & peptides

that ex@H4 QéﬁéﬁEIaIOéﬁéd’ﬂ% Fe1g8YE td B hoied dtasie doMsidlegRor a disease
anti body. Because a yeast cell is nuch larger than

state. Jﬁ@g@oetﬁﬁgnf@mulw nobiRckedusiopparmesp spmgroniy gsed as markers
I
orpro@ LAY NARGR AL AR RaBH P KRR U Patents

986, 06NamdtAldred @ﬂaﬂd(’r%@anbd#&eml @@pdyﬂn?e&: yConwrium. azz 960 965) For
recept or_ or ent is erfor s _known i

instangg.ta bepeficialghigst agrela %%Fof%\ge eéﬁé Siaie '“é]%‘hs aay SVeCt that 18
advan%@?@se t& gdggﬁééfe'd%t}?ng?inl'&gj ﬁnﬁé\%a% E)Pev\\{é?ﬁoggg%@ésé stabilization,
the Iessadingrmcaéhewmtloasdaiymam s;gn[atorrmdmmqumudn gﬂawlaum)ge cure of

e undled Reldis e Brefe tn e ERL It e

usi on rotein e i brar sed, The T
1002438 v gicdiGhrciibpy Dedused Brasibh: alangtari rpigtyyer indirectly
viaa I@S\?lsrﬁ%t?ettf ag'p@e\geuapra;é%eggé? £ qggnht?ﬁgiérgabﬁt fftﬁﬁgy%% »desirable to
cleavestbedesion gprcpixeo*cmssedaram thedraresfertrinrand mndnf)orpeptqf dee fusion

t. of interest to establish

protein,bSa Pk 4o mant e 16 dreiad arofSin: RAnaie e BTy Tt may be

deswaBl%ttb\ﬂléév%sth@fhg%ﬁs’rﬁﬂﬁ Qlﬁ‘é réABINdEe of tHY Risiopspratain,
conpared. The 'nature of the assay is not critical so

[OOZ44H"[% lfq%m'dtmb%t? o fHePf‘al@lE)tn! JrofiR O tHe/ ﬁv&ﬁh&?ﬁ%y coBinl at least a
uantit1es of -~ pepti Ing to or conpeti for
fragméntmiivaganboﬁawﬁwetrapgmﬁc pfbl’oenaae@/pr abledist adragment drevariant of an

et SR GRS Eb TR BB Rmers o
pepudQ'g%bgﬁﬂtsf(g'tplrgﬁe’ihé/bF bfbodl&d!whetdif tidvalifmis frddmhent re®ibs at least

one biological or therapeutlc activity. The fusion proteins can contain therapeutic

proteins that can be peptide fragments or peptide variants at least about 3, at least
about 4, at least 5, at least 6, at least 7, at least 8, at least 9, at least 10, at least 11, at
least 12, at least 13, at least 14, at least 15, at least 20, at least 25, at least 30, at least
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vol une and duration of binding, etc. may all be varied
to achi eve binding of peptide to target under
weondiotioahs whi ch resenbl e those of the envir orOEMB2061003908

interest. [00240] Once it is determ ngg that the Tf

35, or dpestrRbaut BPanY et sbeulcal. At frastialeubrd, fldpasialzouliocar at least
L

about m}ggmo?%;aﬂﬁg% %Qfs m‘? nétﬂﬁﬁ%%i %tl'féﬁ a{@?&s}‘ga%rmlg g}% erfed within,
or inseptedtintded E)bplofaltmdlﬁadtuaimfefr?ei l's d| spl ayi ng pepti des

that 56 WD 2008/ 072075 PCT/1B2007/ 003908 bind the

[00245] &1 grbthepBniRdiraehi e ligdmihidisty & e Alsigipprdtaini sfih@fresent
the library by MACS or = FACS screening., The screenin

inventigp @@e@ns 3 thergeaviieippotein RPipRERatGant tPféfraameinéﬁ of a thegrapeutlc
protoi 3L e b8 AR R LU FR P PR T 03 br more

residuwd@letuﬂ frgmathé iamihyg tesminbe of fes énﬂmredmd%mdeDNA is
recovered from isolated cells, and the DNA for the

[00246] ROEAGthef ehiRIMERE, thé Rg&esl uw?%fttﬁe figli®t praigintdfahe present
protei n sequence. Common notifs between the isol ates

inventiga goptedns ddéhereperiis peatein mmgnihqmm%fiagn@n@ gha therapeutic
. t

protemgfﬁ%gﬁél/ugl% &bggﬁ@@ﬁgﬂgr&%& V?/eﬁ é%j}(déb‘(%‘%ksh%@l@g%g& more
residudedeletad ﬂomhhémebtsxwtermirmsubf&he%mmolacw sgqueroeot ei n

or peptide capable of exerting a benefici al
[00247l}|roéﬁavh@abnm‘oﬁﬁﬁénﬂ lthé/h%érﬁd floiét ? of it@fLisish pritbindes the present

proteins or peptid at exert a beneficial effect
inventipn cpatain pdherepertie mteﬁbmgﬂéaatscarph% ane§y mpreamino acids

M | es do not include
deleteéjﬁéﬁgﬁ&gé[rﬁ{a%er goygﬁmg%& é;%n%wnar kers or protein
I act osi. dase ee 1,

[002483&*5' Y at| N kﬁ%@n %Pu 8(8% Céumal grtgg?aeqeuélg protein
portlon 188I14Qar@ MQlwnthB! iRRtYSast Bdout E0MN85% 18P0, 96%;, %% .97%, 98%

I nstance, a benefici al effect as related t
or 99%@@@&@@ te BaeerPRee thrrapautic rateintset feith herein, or fragments thereof.

i furt B HARONS, b FBRSEIARRRIb I Ses hOREHEA MerdhsBas Brotein

preven di'sease™s esseni n

. portionathbeiei attiéast abfoudse%%%)@ﬂ%p%‘mﬁw’o,rﬁi’%l 89,01, 99% identical to
al | eV| at| on cur of . the nderl 8 gef egt 0o . .
referenceRlvrent RITinG; agid SgAvRRCY PLbl 88 &Eﬁrma' deletions

as dest9=43b @etherapeutl c ligand may be fused directly to
a trans?errln noiety or indirectly via a |inker

1002497 BYnBE MBI, 1SRRG BEfloin| s BB ABBLc biotein

Irable’to e fusion
portlonStbaﬂiSEatebeadt@bbuaﬁe?/@r8r5l%1, S0, 95%@96%;(97[%,0%% 99%eor 100%,

'dentw@lrtet B B et e Mook heal et erapouic
proteln. gﬁféY'u?T 3’33’21 ﬁ@ﬁ_ﬁgp{aﬁt‘iﬁﬁé&% al §5‘B¥6\ﬁ§éc¥1°f the fusion

and nol ety of the fusion
[002505 ﬁ'%ﬁfrl’é%rta uﬂggrdtgfﬁsr%d{%%pgﬁ&n %é oth(;Fclar%Ioté?}rr\] &)Prtion of a

modlfmi tréMetrlrafuéroamTBMn@f th@rnvantlo@f suvfn asacell barflyce zbmld aecretory
further embodi , the SIOP protei ns can cont

proteingegrn Be Mogitierd g‘flgh%@ttachment of one or more 0 |gosacchar|de groups.

The modification referred to as glycosylation, can significantly affect the physical

properties of proteins and can be important in protein stability, secretion, and

localization. Glycosylation occurs at specific locations along the polypeptide backbone.

There are usually two major types of glycosylation: glycosylation characterized by O-
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peptide variants of proteins or antibodies wherein the
variant or fragnent retains at |east one biological
wo@rooBleoapeuti ¢ activity. The fusion proteins PERNB2007/003908

. contain therapeutic proteins that can be peptide
linked pligesansherides,peich @ee aiiached to serineasthraerioe residyes; and

I t . . 6
glycosyBigh cpBPEiterize §) hHAER QigoBhoyfttles? wiiih sffdachedo
aspardghes teslduedin dreAsh-XL3er/dhr beaséndcs} whaire Deesn béan amino acid
| east 20, at |east 25, at |east 30, at | east

. 7 WO
exceptiwolne7 Marisblesmucharnoteinssichse and el tvgﬁé@fﬁ%@sﬁhe number

ot s o a5 e S 85 o el o eaghanon ses
Glycodyatgirhisboneesl ate@alksbecommod/ab theCsamenditel withinsegived cell type. For
within, or inserted.into a |oop, of a nodified
example.Sevees! types Pé’@‘ﬂ?@]’ "Ftﬁrfgfﬂﬂ A%t 8&?8@8‘3%(& , the ligand
nmoi ety of the fusion protein of the present  inventiaqgn ,
[0025 Hdhesaprutic RIREIIAD EOIEEPYIBRG 9 21BRIAPSHUIE RERtebpOTEN of a fusion
proteir¥ 5?1{%5‘%H\t/5‘ntﬁ;n 3l 20 SHB!O@F aWd‘%Fa‘ﬂaP?\té eof) ﬁ%éfﬁe hiified so
u as po v

I'ength protein as wel ypepti des I ng one
that glsufqosmtbn at&&ie{i;omodebiﬁesﬂi[éltawd asa msbhm)lzmnibulaﬁooﬁs) of their
.the am no aci equence, . [ 0024 I n_anot her
nuclelféﬁﬁlscﬁ%lﬁnpeearéﬁﬁ fﬂ@ahael}rm whyhg}\evz RER PUESRSHy At Mg toppther
conditi%)@r@toi‘? grﬁéfﬁ%;t)rebgi\ﬁﬁn%?%x%%ﬁlé' élg?@sﬂitﬁj’rﬁi%me‘@ nyob& pRoduced by

can be fragnments a therapeutic °~ _
abolishingtogiimraduxing glycasidatione sites, e.¢.c by tsubglitutien or sieletisin of amino

acia R BER e BBt S B S bR 5 i
recomb@éf plotbimsanay Berpreabest By ekprdsiing theaieteimd if hostifcells that will
the fusion proteins of the present invention contain

. not glygosyleteaihent.i & gpindlkcasyiiion-deficienityeash hhagse aperagiches are
r j no acids deleted fromboth the am no and the
knownggrtﬁ%%'iﬂ.t ermni. [00248] In another enbodi nent, the

o025 TR RO G T B B RS i o
and aii4ble3hPubie BatRrdéesHilth &7 Theidal ADstratld SelefddscRatabases

a reference therapeutic protein set forth herein,

(6.0, the 4 iRegistnds GenBanknand GarsiecebbRIPeERRgon Miimbers and
sequebaY BTETEldy bER? BrdBerRit Ieorafale By e BalE e spype
1002533 B3k nb O Raiinls LABCEHIHGR T ub ped Bl Erising fragments

of the @rérﬁgé@titabro@@h@hb@élﬁ de’8rifes.c EvBR ddatich of H84Pdrs amino
anot her enbodi nent, the fusion protein contains the

acids fromrthp dNrterenipus oba proteit tassHistimmodificadionardess abeng or more
biologﬁ%ggmn?,g%ﬁls Bg?@ef tgg('ygeoxez‘ﬁn%l)per,ggem ggﬁ%’h, 8810/&%&%9)%%?’ ggtivities and/or

natrve or W
functiohal aetivitesl (e gq bivlogicall activities apityt focmultinedriden ability to bind a

igand) IS0l bEHe RIES abnEreTEF AUIELPF Bu3BRBNdRs Wi A-erminal
deletidn3abIRGtd SndoP biid toRHtioRitAhhidh recognize the complete or mature
forms of the polypeptides generally will be retained with less than the majority of the
residues of the complete polypeptide removed from the N-terminus. Whether a
particular polypeptide lacking N-terminal residues of a complete polypeptide retains
such immunologic activities can be assayed by routine methods described herein and

otherwise known in the art. It is not unlikely that a mutant with a large number of
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nodi fied transferrin fusion protein of the invention,
such as cell surface and secretory proteins, can be
wore@sHr®ads by t he attachment of one or nore PCT/IB2007/003908

ol i gosaccharide groups. The nodification referred to
deletechN-@iryénal maine @i¢id eagidugsgniay iret@in pymarliielegiogher immunogenic
y rQt
actnvntleg] ﬁ%i%gl e S@@g qBprso,s%gecgr %tflgwongs &Q%n‘ﬁﬁ % | té;\gt%ﬁésaﬁ\tay often
evoke %ymmuﬁeatespnnsecurs at specific locations along the
pol ypepti de backbone. There are usually two mgjor

[002548A¢§§agh1éﬂtbb¢1@8>’étfﬂvb0€velﬁIf)dé‘lléﬂdrﬁéﬂ dhe 6Nmbas bRTinG adideyfrom the
58 WO 2008/ 072075 PCT/ | B2007/ 003908 | i nked

N-terminuggos@derminug« a thieraneuiceratain cefdistio naedifieatiogyor loss of one

or morb i RRBIAF GO RY e AL AP o0 LRREL 89 F8io0ica
activitiés, Ifa’iﬂﬁ?klt@ enulwiceize satilityas bisha Xg&ﬂd/ é'riid/osﬁwuapmmc activities may
wher e can be an am ng acid exce

still be yaiaingsl. eEosex3MAle tbe@tbélth oépplyeﬁev%e%wah é%w"twedeletions to
induce' éﬁc{/&eﬁ‘lﬁ? B'%\?\UEUHE% whié¢ %eeth%f ?Srﬂﬁle?éabpﬁ'l%)(&re%ﬁns of the

Al ns At erent glycosy
polypeptitie genefdllyonitl Weatstained suverr lessi tharaiheanajonitpaf tie rebigues of the

compI&ig Bt PelyPePtfe S PG BPUhe: & ey BuSy Mifiter a particular
polype%ﬁ@@ %klﬂ_g{‘ﬁ{eaﬂ%ﬁhﬁlapéﬁél%k ns- t?ﬁﬁlh@ﬁl@é‘&ﬂé@%ﬂéreﬁ‘erence

erapeutic protein portion o fusion protein of
polypephée weutacmt therapea.ﬁiwmitlwltwsaamaa@blsb%detevmmeﬁ]bx routine methods
ed so ,that glycosylation at one

descrifgtl hERn é"ﬁ?égo?%ew%eekww e Bt of

D
alterna‘ﬁ@@ §1§tug§10f Rl émﬁ?&oécﬁé %baﬁem'f@fha‘m?s’ﬁl‘éy% a therapeutic activity

osy atl I'soners may be produced by bol i shi ng
and/orcﬁuna:tmnabautmtyg eg.y bioingicaliastivity, tof dhe eoypepb@e sequence of the

therapggtb [o8 %)tg%ﬁln't r\‘/}/lﬁ{:jh gl'?l gwqgﬁgﬁes%gﬂgg E‘%ég@ﬁélg{u es, such

toozsef Sth¥e PaliBhtte fadHbreARLtiolpaital Kouls Sradfadtts; Eiciogically
active ﬁ@gn@n\l’ Y s é)@ﬁdﬁlng?agtlvuiyrblﬂillﬁﬁcb'iﬂ'n@f h@éle%frll)ﬁidéﬁhc]:al to an

ese approaches are” known in the art
actlwtchbfea amapeutucppmt@hnsednd the eresamn dveingioaciTdeskig IQ%@CUVV(V of

e ol i AR b A s BERZ 5 a8p e

activitybat abases (e.g., the CAS Registry), GenBank, and
GenSeq. The Accessi on Numbers and sequences referred

[002572@3&%@5‘{/ %’aﬁah%r @F Brotdif® BROb el vayy §|ﬂfl%ﬁ’@<§\€& ih '?néﬁvi‘#efgmns

[ 00253] The present ‘invention is furt
|dentlca| toctbeamino daid sequmm ef the tberapeiudic m:goterragwmmndmg toa

therapalé l%p{ogéﬁgforﬁ Og?qt i gergﬂﬁh%oﬂ aogﬁ%iﬁ Pf’@‘% lpﬁéﬁtrbﬂ fNuc|e|c acids

encodnhbttﬁégé Qefats e RIS 8hdormpasdddby thedehiiemt i on or
| 0ss of one or nore biological functions of the

Genti
[00252?{1???’@%? iﬂiésrﬁgﬁgtj’% erIQ/pBSF iddOthat Adebe L5&H P ihGention are
polypeptides encoded by polynucleotides which hybridize to the complement of a
nucleic acid molecule encoding an amino acid sequence of a therapeutic protein under
stringent hybridization conditions which are known to those of skill in the art. See, for

example, Ausubel, F.M. et al., eds., 1989 Current protocol in Molecular Biology, Green
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functional activities (e.g., biological activities,
ability to nultinerize, ability to bind a |igand) may
wa@rdioslo7dees r et ai ned. For exanpl e, the abil | ty 0PCT/IB2007/003908

PublisHing ARS0BIAHES, 16.5A0R HoBN S ik SPTBg Nk Yorb. mgmaeoties
[
encodifi iF5ehSpb Rl &' 18R RRRHREREHT By "%?“ﬂ?i‘*"’?‘el“. dues

th d f o
10025}y 5o A2 B B Bt e BH S BB dor el o5%
“identid¥it t%r ayoaty 4RFicE6E sequene®BPitet sreBehyinoBhiicH it istivtiended that
such i nmmunol ogi ¢ activities can be assayed by routine

the amina add sequence BE thesukieet polypeptideds g erdicahtoning guenisequence

except Tt sybled U tHER ol Bbe Rl hERs b 0B hR.eqd

alteratiding @efieash 180 dminacaclds eﬁﬂh@uﬂmryr@ynmeta@idls@qumme In other
bi ol ogi cal or i munogenic act|V|c5<| es

words Ja GEidIBS RUpERUIP bAVRY APAERe a4 SERARSe:el §oPLeS hudentical to
a querﬂéﬁ‘tlﬁé ta@@i 5 Ve%eag%'tgwng { g X il %m& PO<ades M f1 ﬁﬂ)lj]ect

i one one or nore am
sequerma myfbeomsel'ted deletadyionsabstitui@dt witimanatheofansino acid. These
eutic protein results in :%%af ication or, | os

th f.
alteratigRg of e FRIPENSPARSHREF TURRETS ¢ APHRORIasPRYY-terminal
positioRs BEfhd l‘é@él‘én‘éﬁ ml%téc‘{d ‘sé@?enc% & anyRidreYet@ben those termlnal

activities, abi multinerize,” ability to bind
posmons gatemsp@mad@thehmdapéuallycaraot\g vésitlees iraipe referlemb@equence or

in one er p@r%%??g lg':g%lljsgé‘azqﬂgg W’H-r.}ﬁ ”ﬁ“gb%fs %%%ﬁgpt ides with

bodi whi h
s 5 e P S S bR e B ot o
85%, 9@“/? r?g,%s%%w 7% "B ARIr Y9l ¥edhichN®, fStShétafse Othetehﬁmo acid

ete or mature pol ypeptide are renoved fromt
sequem:et @fran‘uam pwtemhm‘rtha npmnttnoo mrafragmlepb@mrer@fe(sual@ l@sﬂj\e

TSl AT TS i e Ay —
converﬁiﬂhaﬂ?@didgym‘hﬁvrd@bmbm&frﬂo%)enﬁ@ uDnBemERIdIaEE determining the best

descri bed herein and/or otherw se known in the art.
overalipaizhjetwepniadauery sgaLRNee (A seadenarebiperreeepiipy@itien) and a

subjecggﬁﬁlg.l%g}clfer 3%’5@%“5#&6) ffpéé 3 adgcgodal‘%re uBhtE %pﬁrg@éﬁt,?gpa%esd%termined

an am no uence
using thbeFrAeSJ'EDBlconamtewptqgramﬁﬂsw druthet algodthnaof Bwiftag et al. (Comp.

i o C activity, of the polypeptide sequence
App. Blﬂ‘S%l %‘ég Q"Igggg)peutl c protein of which the amino acid
equence is a fragment. [00256] O her pol ypeptide
[00261ﬁ| magasixrycigatide \(ﬂr@]t% gf the ig¥entian maxipeaig alterations in the

codmg%?foﬂg' Goh c%dlngfrte'ggo‘?}sf gﬂﬁ\ntﬁolgég?lFBR§§ vENEhAl Jdn’i‘éinmg

Fvity sim neces y i dentr cal
alterations miHitty prdd L&et dilentpelstitotigsoadditions gor deletibres, g slerriot alter the

properlggyof Agihlins GNP ARICOUE] RebGIaRUe ke bepSdP RISBUCE Modified
ligand ARFERAES QdutiBEBGE VaRARs Fi68LcEd By silent substitutions due to the
degeneracy of the genetic code can be utilized. Moreover, polypeptide variants in
which less than about 50, less than 40, less than 30, less than 20, less than 10, or 5-50,
5-25, 5-10, 1-5, or 1-2 amino acids are substituted, deleted, or added in any

combination can also be utilized. Polynucleotide variants can be produced for a variety
of reasons, e.g., to optirﬁize codon expression for a particular host (change codons in
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[00257] Cenerally, variants of proteins are overall
very simlar, and, in many regions, identical to the
w@eiono7acs d sequence of the therapeutic proteiPCT/IB2007/003908
corresponding to a therapeutic protein portion of a .
the humasnsRMA tonthossirsafgsiast Ry A host.tawehiasy ¥REPIRT. EneR/i 25 described
acids encoding these variants are al so enconpassed by
above)t.he i nvention. [00258] Further therapeutic

oses R R i,
consenﬂéﬁ{}é @PB&ithﬁoﬁg‘SorﬁBHF&cﬁfmﬁb \Mfd-ﬂ/pe@é‘du%h@e?ggﬂ‘conservative

ecul e encodi ng an am no aci d sequence 0 . )
substitutiens{pje intended sweps withie grouns sutieas replacerdentefitba aliphatic or

vrr S Sk 8, S0 RS B rsicue
Ser an¥984; Qémééﬁlheﬁtf srtpecidid rédiiessIAsp RdabRYYepl&EeRBNOES the amide
WO 2008/ 072075 PCT/ 1 B2007/ 003908 Publ i shi ng

residueg AsBianddsin, rerlacemant gbthe basielesiduasisys, A4, angis;
| g ; | :
eplacifiby of ARUBLAE EURBes PIEC TPl PHE sABEBREELRAR oo cmal
sized dminppspds A, [Serj Thr, Metaand GlgciGlidanee oorcerhingeamy to make
for exanple, 95% "identical" a am no aci

"identical " t . .
phenolypigally slerframine grid SERBILHOBRIS B?fﬁ,"!q d. 1ds XAaRlget? éjmﬁe etal.,
"Decippggﬁgm@apﬂe;}%égﬁwmﬁﬁse ubitess W&Shc@%éﬁﬁﬁ%'@% i's

e query sequence except
Substitutione 1S qieriogp24: i 386564 04880 rely spesificdembpdinerits e

N o S R
of the At ¥B8RABNEA GF BEharapRENO PrateirfldseimivRanRrain AP6F serum
95% identical to a query am no acid sequence, up to

transfesrin oand/naodified iraasfairin @soteireef the inventinm whereindbg dragerents or

varian@Hay8*1sy B0 REee o 00 S93 atiitadh kU8 wions,
substitBBOINS IR/ dFedelSiony wakn tdompiredi to thy refardmexyarhiboradidbequence.
positions of the reference ami no acid sequence

In furtheraRpRedimestsaded apHae @cidewps,qigptionﬁﬁptqogﬁg,rvatlve.o IrNucIeic acids

encodihgttﬁ5§é) @5@?3 faddEfe Elggie‘HCBHﬁJals!eéﬁg'}ﬂeriﬁ%rﬂféﬁ?’ in the
df erente Seguence.. or- 1N one or mere cont1guous

b o
ool 58 A PPl gz o
aminod &cié$ jdiees to é@@ﬂﬂbtlﬁﬁ(@/ pdififte KHds &5¥odifietopeplite Bds and may

or 99% identical to or instance, the am no %‘%u:ed )
contairs gt agidsiother handhe goaanamengodatbaminAidsn T6e rplypeptides
I h I NN i .
may b4 SRR b} BR8Pl Ao Sl Sy HEBREN:hisRoAsBocusing, o
by chebdcalahedificatiah tecbnicgsesiviniah laye wailinapokmomrithe arpuBech

mocifidgioRR 58 (VAP R Dasin eHeANLINUBRHEBIGH maoraphs, as
well a&h%@&hg&i%@ﬁés@%}?lﬁm@rﬁu@UbJ ect sequence, also

referred to as a global sequence alignment, can be
026 FRIRAER 45, 0%y B RASEER, 7 BSDLlod Aok M Fasbetie
backbone, the amino acid side-chains and the amino or carboxy termini. It will be
appreciated that the same type of modification may be present in the same or varying
degrees at several sites in a given polypeptide. Also, a given polypeptide may contain
many types of modifications. Polypeptides may be branched, for example, as a result of
ubiquitination, and they may be cyclic, with or without branching. Cyclic, branched, and
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App. Biosci 245- (1990)). [00261] The pol ynucl eoti de
variants of the invention nmay contain alterations in

W b@8/0t2d5 ng regi ons, non-codi ng regi ons, or bpCTIB2007/003908
Pol ynucl eoti de variants cgntainin al terations which

brancheduiyglie pelypertides may regult §iR8) Pastiansialian nauralgirecesses or may

_ b . . O o h
ve maby 05 ThApob RS 5508 B, lch o
ribosyl!at:icfjmnat‘mmige?j ﬁaiéﬂ\t@tﬁ@hh@t mﬁflbm‘gt somlemmtfﬁmint of a heme
t . t
moietygERGAIPaL AERRITRA! B THGIPOUKIROT TNFIRON SR Semalyge PYEnt

stacf L34 o ek ) BAvep RO oy ighghbinosto
cross-lfhkiig, cyetifation; Hisutiidelbchchformatianj demathylaticms formatiem, of covalent

del eted, ,or agdded.in an i ion, capn also b .

cross-{ks; [oTIRIOP AT eI RO SYEIPAn e | cRRME Qs GaBe Ay drgyviation

iodinatfr’ étBlMtioRT myAGRIIDN, Bxidation, eyatiirg préeaRific processing,
expression for "a particul ar host (change codons in 61

phosphadytios) prenyksiorCTaaepigation catfetion HeansiemRNAREdiated addition of

amino 532 oBSits Shibs ArdBhues i ApHtFaZhn 5 fFohbance
PROTEINZE- SPRUGRMRE AND PIORECUIMRPRELBRTIES, 2nd Ed gané. @rerjhyon, W. H.
h IS conservative substitutions conpar

a ed_to the
Freemgp jand: Gpapasii ipweY ork(! 99orResTal RANSIFHHENAL GRUALENT
| c ,
MODIIZ ATIOR R RUTRING S BhAN, Bt AcBSofrREPRESREw York, pos.
1-12 (1928in )aﬁdiﬂbl’ ef iat. (emgmeﬂmetfm Eﬁtyhmdwm-ﬁgm Beitdned aéi sann. N.Y.
ne r: replacenment of the acidic residues Asp an
Acad. %%,fs-g?iﬁﬁ'ggenent of the amide residues Asn ang Gn,
acenent of the basic residues L

loozﬁélﬁiemmmm@bwm thabmayite wead a@&yasmgoqértj;stni%a%%i but are not
o3 e B A GO M s Bur AT BB

cardiovasciidreagepits; revizy piesalONS agertst naufatananiitiers, receptor proteins or
..substitutions is proyided, for, ex le, in Bow e of . .
peptidgs, GroMDERIRAAS. ARV IL A g TaT PRBIdsS TesRRRI: BLibior
. | ¢ . . o . T o :
pepta g8 S A A hiroBHBS, isAeLAPS, coBRy S aing actors
differeptiatigrefactate sangiogénic facters, receptonfigansts, cancer-associated proteins,

antine S SicE s B3 obl pebfAETERAR: B BBlkfron® proteis.
transcilfifsH fakests hanebAgivBehR facRisanthgamst siotéifs orpeptides, receptor
nodi fied transferrin protein of the invention, wherein
antagonisds{ anfirastiess single ghainantiboriaseand sell adhesion majecyeso Different
therapgliclfofigfes 12V L AROREICER Ml RN RIS to proguce a bior

multi-fursdtenanterapeutiz meletute qDiffecent mbleclilgstihay also be used in
_enbodi ments, the ami no acid substitutjons, are . .
combinaipsdpriedyes aNysioirfoled wath & i4ic ¢rdity and a targeting entity.

TheragUtéRABIECHRS Arfo@hRRdENRUINAS B stk Hdfety B Ed bRSsent invention
or, alternatively, fused to or inserted into a presenter moiety, such as a Tf moiety or

albumin moiety.

[00266] Cytokines are soluble proteins released by cells of the immune system, which
act nonenzymatically through specific receptors to regulate immune responses.
Cytokines resemble hormones in that they act at low concentrations bound with high
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[00263] The nodified fusion proteins of the present
i nvention can be conposed of amno- acids joined to
weawk/omoher by peptide bonds or nodified peptiPeT/B26%003908

sy LB SRS AR g rtrty
occurrlﬁgg{ﬁ“%%g% ﬁié %m@aéﬁ’él s HREEE SRR fraﬁfﬁ@nt‘%ﬁpereof which elicit a

processing, or
specificpididgicatresportscinm qelewhidhi feds alrecermt)t fok hioartrcyitokinére Cytokines

preferaplinglugednianemsins sehdad ot Ry R4lla) (GEBapf ASGNG, S77834),
IL- 3(G%B§8bwﬂc%°ﬂ% WPRERS: hn_'zlg %yﬁ@Ac&Oﬂaﬁmlzsng IL-5 (GenBank

I'cations can o ‘cur ere in a polypeptide,
Acc. Nmnmaﬂ&),glLt-dh(aGpeBanldAccbﬁokbﬁﬁéﬁ% He-7a(@enBank Acc. No.

nm_ocgBB}dbrid i et e NEH 0605085 Yo ek Ak 'nLy

No.AF TS 2860 GnBankAGA IR . AIF 160563 A?‘QL @@aﬁam@ A8EMe5.al110307),
sites 1n a given pol ypepti de.

IL—14(GethebtAO@eNm9(|\/dz_o‘tﬂ0@i2l4 |hra1@(@%ﬁ®1lbﬁcﬁd&@f>@h2335nﬂ-~16

(cene G5 KBS, TRAstS A PRSP nE 9B Bp et fors

(GenBihk h@éthf RV 0ng62 D Hematopbictio ¢hstdrs suth &2 gkfdulocyte-
2008/ 072075 PCT/ 1 B2007/ 003908 branched cyclic

macrophsiggpeqienyl simutaiingdacior (BMorSTodBeaRankiAn Neastdsar1),
granulc%/gé:?é@)g Isgnﬁns 2 Eg(tadp(@eC@EFﬁé%ﬁ%k d?mog@ggga) platelet

acet fron at I on

actwatuhgtfastjolr Q&BenlanamodaNboNM cOﬂM&‘é’r)lendtamml‘mmmnm(GenBank Acc.
coval ent t

f [ ,
No. X0245%). dimoaesiomsaeias (ENRyencoas ey (FRufatk Age. No. x02910),
lymphdiiids/@ldn’&s | tSﬂF\ ui‘@eﬂB‘&ﬁR'ﬁccoN@ X02019), QymbhBtdkin-p

derivative, “coval ent attachnent
(GenBarioApboodly11016i te@kpregmdlnsmbraﬂhag@ migyatlion ihikiiery factor

(con S b 15 QPR P RLAS R T BA B 95 459 Cloqitors
of metélid{@ﬁwb@éée@buﬁpés RPEA QG ehBaARIA RN Noh Ydr3aX B, ahﬁeﬁf@rons such as
i odi nati on, rreth | ation, rlstylat|on oxi dat |

lnterferpeg:y(lENuacbnﬁGepBaﬂ dopt N@ 3i FY'B (GanRamon 9¢ eNQ 0f0534),

f
Py (GEAPEACE NP FOTPITFI (SBRRLARE ORI BRI
thromb@égolﬁt}’uhaﬂt (mg&%ﬁ?a&m A«@cﬂ%gw 086246)‘ d':HBS%(GenBank Acc.
No. L1%@50) THELS3 crenganplbhAcc: 0#38%$A%E%MCC NRy

o QS o SR BN Ao

protein\adithe ppesent invelRiofg3ays Sﬁokmrblebgwaj acthvgo) Met h.
Enzynol . 182: 626-646; Rattan et al., Ann. N Y. Acad.

[00267FThe t63 “HEntche” [|§0§édiheiréimt@nescmme emy enelafa nurabenady
e used as |igand poieties incl

biologigally; chwets(ybspﬁﬂq%r{ggt argRreAyced gy @pﬁgm c§ s orntlssues and that
cause m5%€%@%¥%%ggﬁﬁg% h&é‘é%ﬁ}lg r@%ﬂ%r%%ﬁ‘ﬁs@ﬁe located
elsewheee apther bqutyot ldormomes preferably include proinsulin (GenBank Acc. No.
V00565), insulin (GenBank Acc. No. NM_000207), growth hormone 1 (GenBank Acc.
No. V00520), growth hormone 2 (GenBank Acc. No. FO06060), growth hormone release
factor (GenBank Acc. No. NM_021081), insulin-like growth factor | (GenBank Acc. No.
M27544), insulin-like growth factor Il (GenBank Acc. No. NM_000612), insulin-like

growth factor binding protein 1 (IGFBP-1) (GenBank Acc. No. M59316), IGFBP-2
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pepti des, growth hornones, growh factors, antiviral
pepti des, fusogenic inhibitor peptides, cytokines,
W(l)yfmpjomoﬂmes nonoki nes, interleukins, col ony PCT/IB2007/003908

| at i n%facto dfferentlatlonfa
GenBaﬁlgrA@QeNPc fle304) éGFBE’C%bG@FBWI@éﬁﬁsNO NM 000598) IGFBP-4

(Genagﬁﬁg%gesasﬁgég tl@g@igg%gégnsaﬂﬁ oggﬂgfgxtds%%z)w@%

(GenBank AgonNst NM @0%1!’78) |GABM3I GepiBank Ak No. \NM_001553), chorionic
ant1-angl Q Ic_factors | S rotelns or

gonadejepRin Fochaid é@@ﬁﬁan K At E&oﬁ'ﬁ\&% o FeptioRic genadqtopin o chain

(GenB%ngfc\%canb' | 7384 |E€ellﬂlflﬁg el‘n%ﬂe GENBESK Acc. No. X00264)

ent rapeut’i c no e conbined into
follicle-stigiutafirg lﬁom;mcme PBr(GeeBank d\qsr dbidu b 2000518, thyroid-stimulating

mul_t f I, t nol I i f f t
normofis PGk AESING WU HELAGPRIGTH) FaemhandASSMRuce
NM_0G0d483] 9d-dhiefrRildhdMorth EoémBamPAEE Ko evmwo)aeért@otrop.n (ACTH),
targeting entity. Therapeutic nolecules can be fused

B-lipotrdpine e-melanpaytestimulatinghiosmenef(atMSH)r edipatropiny B nbiSeh B —

endorsfin, it &AM e RFEb B ot REH R CLIB B
roo2ed]3hg téim "Bgrreae' Ao Midieies a0y P ol (GhR-1) which is 2

gastrouﬂf&!s‘ﬁﬂé)’ﬁ@ﬁﬁ&% that Y &g QLR iIBRAM ddFeti®® sero%@ﬁnq@ the so-called
regul ate inmmune responses. Cytokines resenb

enteroinsulas sxis aswelas axesding g.aexeadincbaod varianisdheresdLiwbich is a
with hi 3. WO 2008/ 072075 PCT/ 1 B2007/ 003908
GLP- 16[???%%%%8’% specific receptor. The term "cyt oki ne"

100269) Tpg I8 ARovR e aPhas Usrarsgandndesbibs 2 Arp i eeptie that
binds tb'?ﬁe%@btd/i"”tb %hrrﬁhét@deuq:rom@ﬁ&iofnl CGijﬂhqam@?é, pfEERBIPRCIude
in a cell which has a receptor for that cytokine.

platelet:glenkadw|@Mbrfec@r@bdF3DGﬁa)d@@nﬁanérAm N XO37OR) RDGF-B

(@enBat Ao o6, R02s ), g7 Res, EBichiBal 1ol osger tec?)

(GenBé’RBMzE) tl\(lolANi\E 003088y Tibroast grsvth Jélﬁégsgétf(cHAés fibroblast growth
n nBa cc.
factor &Kﬁ@ﬁéﬁ(ﬁfenlﬁﬁﬂﬁ6C€CﬁﬂBHMs_0Q@§OOM:(GW@GOB¢Q¥ Acgi Nep

OB o AR R SRS erin . No
NM_0q26aTRaPG FBd GenBankoAdd. N& 9237)825) ) F G5 6((GamBamk Ace NANX57075),
o (a5 o TR, 5 Bend S0 Sk, o

(GenBARK A@M._ﬂglﬁﬁ,?)oozmﬁﬁtmp‘l@(Génééﬁk‘Nc% %cha@@zogn FGF11

granu ocyt e- Tmcr ophage colony sti nul atlngl act or
(GenBem/ACSFNO(N%m12¢d=Gm GGBBamKACCgN@n N2 1632), FGF13

(ena5ds B8, RO, ) Hodt T Fiole | ﬁ’a%aé%%%e”ésnﬁg@ﬁf% 13Bger1e

(Genaw %84@5) AR0O980YY, FGPIR{GenBACABE o AIR_00B867), FGF18

tunor _necrosi s factors (TNF) such™as TNFa

(GenB@nbABQnNOAAEWﬁ%%)XE@ﬂ@ (GenBamnose-Mie. NMcﬁ?Oééw) FGF20
(GenB%X@E%{@é: A D 198817 2F foehBank Aed! fib: NM_019113), FGF22

(GenBank Acc. No. NM_020637), and FGF23 (GenBank Acc. No. NM_020638),
angiogenin (GenBank Acc. No. M11567), brain-derived neurotrophic factor (GenBank
Acc. No. M61176), ciliary neurotrophic growth factor (GenBank Acc. No. X60542),
transforming growth factor-a (TGF-a) (GenBank Acc. No. X70340), TGF-B (GenBank
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(GenBank Acc. No. L11016), | eukoregulin, macrophage
mgration inhibitory factor (GenBank Acc. No.
WOR®88075 and neur ol euki n (GenBank Acc. No. KOBGI/BJ2007/003908

Acc. NocSBRRND) Repie siswitdaaiosp NG e (eeahens s Ko N_o10015),
NGF-8 @ee@ﬂko&%cg N%WWKp%or ﬁn@@@i&bmds@” erimMpP1)

(GenBéarasze) Nol RIND (03258 TKIMRZ (GebBanivAao2a7NM_003255), TIMP3

<Gens¢p«gg@c?%§2@5'aﬁm&TMB%@& HoRCe N °§é9€@4§@£324@phage
st,mum&g ﬁégﬁggn E%og& k Acc. No NM 003248), and

nes era e nodified

[00276]"1?1% h‘%ﬁ@% F)Pchéi'ﬁe {Hﬁ PRerdiy Fé)g{a%'% fg Xl ‘?eﬂ% S pBhtides that

HvEnti on ays cy ihe bl o

are noErﬁQW&Gfdunﬂipﬁ the e;méat@h#mmatrim '[hmﬁ preteing nay bleﬂmctnbeally
_ any_one of a npunber of . bi ol ogjca aptlve supst ances
Import@n%fprgtren@uhoalyr@@anbw adhesion, Math plateisqataral g ids

collo SRSl BN G 1 TSI ABark Ao

ere in
No. X1tﬁ?é1b,mﬂlagébﬂlmb@eeBpnlef°«=:cabeXﬂAéﬂ@)ﬂ@ob@gﬂmt\b(('ﬁanBank Acc. No.

NM_O {6 eoen, b (BanRankAE: o Rk dhans] AstBn ¥ (cERBank Acc.

No. NMOQQQPz)s 851 W(G@HBaﬁk (A@enﬂanlsoé‘eﬁ» bbuada?pﬁﬂﬁ@enaank

ornmone rel ease factor (GenBank

Acc. NNM\M_QIH@SO),. edlagenIXi(leenBesitAca: Alst é%%@bsmﬂalﬁn KAcésenBank

Acc. NRC%(GO%Z)S Im%kégphéhl?ﬁ%q ; QJ(SJ;%@; ﬁJ‘I¢ aé&oéﬁgh (GenBank

Acc. N@I umsvgapnémmm foteiner&Rh1as mBaGerBank Noc. NGIED00426),
64 WO 2008/ 072075 PCT/ | B2007/ 003908  ( GenBank

LAMAM@enﬁgnk Ree3be) L34 trpplAMA (eanRamk Accniyo. N | 002290), LAMBA1

(GenBHl AL R@Ge I\Jéa%iﬁz%;g“u ) é/{@%@% &%:é\l&g_%flé LAMCA

(GenBank Adso NoNMM COOZ28)3), Aiceden ?GéﬁBaﬁthccANo NRNb. 002508 a-tectorin

<Gensa¥k0015ﬁ3m&£d§ﬂ%% g oG8R SEPo P ngﬁiq%ﬁ%%% and
flbronéc@r( ;35) I ut e| ni zi ng hornone R
Bank Acc No 'X00264 follicle-stinmulating

[0027{]ﬂ*HrégE%§'n[S?| od aE?é?n Aﬁ%g%ﬁor@%@@éiﬁ&as those sourced from

plasma\ll\m@ﬁ@ﬁw/)corpmh&qbnodu(:&b@aekombman't\lmem @ﬁﬁgﬂxﬂmde but are
nmel anocortin (

not gl 6 BetveseHe REtens: SRIYatlas, BRoments ABP Adepisor variants
thereoFtHI&S’d é‘lb'ttﬁ'@; 1’5€de5’ NerhvaitiVeE) muparits, RRiriaRld Bnd 'ﬁagl‘@ﬂts Bncluding

or phi and corticotropin-like internmedi até |ob
factorqo\ébt Vi |>6 ), rotepeemq)ltqméan&thmmhm Soaiphad anjltrypsm)

urokm@%%hup%e g@tﬁc on?f‘h Pe lhy{qggléggfﬁpeslo)q Wﬂ[ﬁ%l?%ﬁos fator and von
Willeb&fel litaits, b@ir@ﬁ@tﬁg flbﬁné Stﬁr orabihethd eenegrRbirsul ar
axis as well as exendin . 0., exendin-4 and variants

[00273] %c5tm “Bhhyihe! & (Bed hereln to describe any protein or proteinaceous
substance which catalyzes a specific reaction without itself being permanently altered or
destroyed. Enzymes preferably include coagulation factors such as F2 (GenBank Acc.
No. XM_170688), F7 (GenBank Acc. No. XM_027508), F8 (GenBank Acc. No.
XM_013124), F9 (GenBank Acc. No. NM_000133), F10 (GenBank Acc. No. AF503510)
and others, matrix metalloproteinases such as matrix metalloproteinase | (GenBank
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GLP-1 receptor agonist. [00269] The term "growth
factor” is used herein to describe any protein or
weemsit®7i hat  binds to a receptor to stinul at BCT/E2007/003908

o GO i A6 LB 4 e Bl o
NM oﬁ%%og“fgw%@% antPREE-1(3, Nhﬁ%@%ﬁﬁb /I\WWN@eﬂé)a%&]Aéa No.

ster nes, epi der nal ac or
NM OQM@EA&MMFZ&:(CGemB)anK\WbOCNGGNM_ODQHQébIMMP%lGBMBank Acc. No.

nn_odd@EHS AV Cgpank Ree oot Bblazs EER P (RESERGy Acc. No.

OO (BAREARE N e, M SOEGHBan t o

NM 004?78253qenom deniBask (GenBart Ao Noy HM_06@§22), mitogen

actnvat&%ﬁ%%&nﬁgﬁucq &%&8 i@gng%ﬁ %%re @52 m%g&gi d\/IAP2K2

(GenBéikie ABaKo A ONQGGQWQ/XPSK)! (G‘éﬁBlahk A@mwﬁo«m MAP2K4
NM 004112) , FGFl 2 21032

(GenBa 'GEABQnNOAI&M_Oﬂ@m&IMMﬁEZKZ (AFﬁ@i%X @@HBAAE’ @c,(NN‘lkﬁ02969)
T
AFO144‘1§0)75A9®)(M6?13I7119 J/mn N'k 00@1972)\kandNM}0@mm OOBGFFBD and

phosmegg%Agg PEM A (@@e BRRoRe Mo, K G aag Bank@wﬁ,c':’c%'wg'% (GenBank

Acc. NEGR ppnk Acc. No. NM 020638), angi ogenin _
ce. § %Ea )2 No. M 1567) brai n-derived neurotrophic

[0027312&%2%@% gﬁ@g&acg?tlaﬁ‘f&?t N%é?\g}el & ldb@&r)'(%e agy 85%3” or peptide
mvolveUnansé rans eviptgmnontt ofeim‘lfod ing dekids. djranSembiorkfabiars niwy include
o, PRt R, U4 ASSHETERLE orproron, o

(GenB%ﬁ!@ﬁ\%& ﬂo(WFoemﬁ%ﬂ?@@(@“&%aﬁ\@g&#ﬁh@@ﬂ@b@@éﬁd&

k Acc tissue itor
(GenBamit AbbdﬂooMéBﬁﬁQ)e GATATIMEgNB4rdeABa o Adbl_0R3049), GATA-2

(cons RS T RSB (5Gumle AN Fob oA M

(GenBéHI@A@@)N@”@B ophgRes, @MWBQG'eﬂBahkCﬂ@%nﬁ@nNMCGOSZW)
11924) 270 e term"nmatrix d

. roteln IS use
FOG2 (MMe_DﬂlZO&Z)dEMH |(@@Q]B€did<e‘}\¢% Ner. WMegRPﬁat(GemB@nk Acc. No.

oSS EENSE Ao 18 AP CbHARH Rt N LRSS eop2
(GenBamk AtetNoNNMoI008858% iItt-1 {EérBankpAE emﬁsxmsm&')r hbhrueobox
i nclude coll agens such as call age

proteinguch AsHONB2bTanBaTk AQC. (N%HMLLBOB&@) Hox2R1GpnBank Acc. No.

x1666§ 'h'a EHXHO'&%@@""QE{‘@%% 4§$ )ﬁ%@&%%gb%st

decapeMaplegm pridif 3&8as M@DHaqeen‘Ea%%mer Mdc005900), MADH2
(GenBank Acc. No. NM_005901), MADH3 (GenBank Acc. No. NM_005902), MADH4
(GenBank Acc. No. NM_005359), MADH5 (GenBank Acc. No. AF009678), MADHG6
(GenBank Acc. No. NM_005585), MADH7 (GenBank Acc. No. NM_005904), MADH9
(GenBank Acc. No. NM_005905), and signal transducer and activator of transcription
proteins such as STAT1 (GenBank Acc. No. XM_010893), STAT2 (GenBank Acc. No.
NM_005419), STAT3 (GenBank Acc. No. AJ012463), STAT4 (GenBank Acc. No.
NM_003151), STAT5 (GenBank Acc. No. L41142), and STAT6'(GenBank Acc. No.

NM_003153).
67



No. NM 058175), collagen VIl (GenBank Acc. No.
L02870), collagen VIII (GenBank Acc. No. NM 001850),
W(aotbols/agmvs | X (GenBank Acc. No. X54412), col | age@r/K2007/003908
ank Acc. No. X60382), collagen Xl (GenBank Acc.
[00274&@ ygfgano;th?r e@hgdmmtﬁéhe mwenp@n grikeranegitic xaolecule is a non-

numan e npgRaish Britifind b "t Vg0 ;A sutece proteins

of othekr Advhdeq SeciBas hepatitis, Herpddyiolra @) adeAdBius énﬁaRBahlother HIV

oot e o S 75585 i, b e o

protelngﬁ/fpa{()%ﬁ%ﬂw—m%on ﬁun?%ﬁt a%éiknsA Erc%/l?@.ﬂged\q rgk\%n le, as

R-tectorin
antlgerm @r bechuse tugy naveGeseEahactivties. Noor e@mﬁe) the[tbempﬂumenolecule
define

may b fsuiobinEace Baph Yk g R Asp ARG Ro T ahiEn Pf Sl atsins with

useful gﬁzyrﬁgfp@‘gbmf@s means, and include, but are not
li mted to native serum proteins, derivatives,

[002753?@? ﬁ}é’lf\‘/@ eH @(Qﬁén‘%fﬂ?é fn@@ﬁﬁon ttﬂ@"tﬁé}fape%@%le dJle is a

actors, derivatives, nutants lants an
hgand-brmiylrgaptcﬁeml wiitth btdxlol:gcalfamwmy sSuch ligehd-bjndixg proteins may, for
ronb

el 0 B Ao RS st BB er (aputraize tr

blologlbé‘lrat@ﬁﬁi/ ePHIrhdRcuéan tNE LRSS dRE o) Qhé’r‘éﬁf\{ preventlng it from
I ebrand nmutants, fibronectin, fibrinogen,

reachnam ds Beligt sget. I[\@@mpmho)ehm@nm thenmpatified; tgang@rdm fusuon

oot AT (Ao SLR. Be IO gBFF e dppin o

receptd)lt satbétegtorg tlﬁ@gfﬁimﬁcfﬁds(stﬁigt &t Bdt st fingiesd toypdow density
Enzynmes preferably include coagulatlon factors such as

lipoprotein (IdehBegsieptarc an aqatylamm@wpptm? a(temoparrrosisfackeyy o

receptereeﬁgai}%iémé KONt e Plie, & RS feeRlsr. oo
immuno§RibanA Ec reeeeto@t@ﬁbﬁnoﬂ@mebtavetaaésh@@g@r V\g&ﬁeé ohyiipid

as matri x netal ot ei nase |
receptczoeadwglmz@sawnogg@eomowgosIn piher enhodimpnts, (iganblinding

oot AL AR oo soqz cone

(NM_000z88p 0D IX 04\1@2) meqmmomw&scomwmanamc No.
424) nBank Acc. NM 004994) . MVP10

NM_0QQE300 D T ALG ENBANK RS iy S S8 AN ED (AR ERBRTRAES. NG,

oSN SRRSO cobERR A o

NM_0q1GZ86Ra0 080d GenBankMdd) 00 NI, 005 13 GNBR (GeorBank Acc. No.

AF501§§§%&% WCE %&%ﬁé& Aﬁgm‘fﬁ%%@g@gy?sion molecules
such aM‘l‘tBAW((ﬁWm&éﬁ?’dgfg?qo A K@M%@%@%@ggamg’%m 3&@%%@‘162)
tumor t(\deG(SZféG@) receptors such as TNFRSF1A (GenBank Acc. No. X55313),
TNFR1SFB (GenBank Acc. No. NM_001066), TNFRSF9 (GenBank Acc. No.
NM_001561), TNFRSF10B (GenBank Acc. No. NM_003842), TNFRSF11B (GenBank
Acc. No. NM_002546), and TNFRSF13B (GenBank Acc. No. NM_006573), and
interleukin receptors such as IL2RA (GenBank Acc. No. NM_000417), IL2RG (GenBank
Acc. No. NM_000206), IL4R (GenBank Acc. No. AF421855), IL7R (GenBank Acc. No.

NM_002185), IL9R (GenBank Acc. No. XM_015989), and IL13R (GenBank Acc. No.
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ki nases such as JNKK1 (GenBank Acc. No. U 7743),
JNKK2 (GenBank Acc. No. AF014401), JAK1l (Mb4174),
WGMB/OQNM 004972), and JAK3 (NM 000215), and PCT/IB2007/003908

sphat ases such as PPM A (GenBank Acc. .
x9530R aﬁemy Ina lopniindiea ot BN Adhe uBERR Joyention displays

the blo%%?gg@ctl ofﬁ{eq‘lgatt{daﬁ\ﬁﬁfngpﬁrb@ factors” is used

In to descrile any protern or peptide involved in

100276} e o B8Rt e Blrteel B R Eocosarg prpteins or

polypegﬁées Nhosél PskEIdh is Suvd claed Rathkcateer oMNthe M¥ihi€dande of
GenBank Acc. No. NWMD03112) NFYB (GenBank Acc.

controhl@d ceilgryéghssych agpgotem@eemg@ﬁ@d Ayctumas SURPLRFEOY genes or

oncoa G AahERPRRLIAE0 prfips e REERY 1 1G4 Rank 20REY

AHOOM&‘; E63 (GeanBankAéc. No NdM_084854), peGATRNBank Nde. Bo.

o o{EERs inontk ASSIAN on ) ARL Rl o
o BN AN, gl T gyt arson

Acc. NoGEiTBA6R), B T GexBahi A ce. N 0804406); HIRAS gaenBask Acc. No.

NM 0@%3«&8?@?@5@%%0 NDs VR 16 B RAGROERTE gy No.

NM_0082483 56 M& GMBnR AR BR. W104@68&ﬁ§fﬂt gpém& RESLGH.NS

such 'as (GenBank A
NM OQ%@@B&(@GWHWM1 NM_ORsHa8), 8nb enB@rak Arp. No.

oot BB SR Aca BB o e BRI e XD, oo

(Gean’Ms%%&@ NMMQ’QZGWR&HKM&NOACMN@%MO) MM GenBank

005905), and signal transducer

Acc. NaoHTETBONaIEA (BenERaidtrs BE DI oS4 o6 96 Goas e des. No.

xosaﬁm%gé%%%c%&&w gzﬂﬂﬁoﬁ?@g@( AE@TIXEF'OXOMW) c-

- src tyrd<tiea RandseAGenBamk AdVINIS 126\1)_044851991)50-(aﬁéfﬂiamﬁamc300 Ndo.

147554, Wb 70BR5K A Noa00a Bohdmins (RRIBRIK ARcyi4. MB4es), jun-e

(Gensaﬁgm%f NBTREYOFBN - ﬁL ycl(BRNBARRA O No. tA}ﬁ)dmrﬁmBﬂ '(GenBank

ecul e 1s a nofn- men or non- mammal | an proteln

Acc. Nex bia844 9), HIQCySBerd®arti AccTMNQ. X630 sABEJGenBankoAcc. No

v'r es Su as \he (44 S, rpes~.1nfluenza
nm_ofiREh, N Seheark S e Rigd F bR sRERea R et Bl vg000), and
bcl-2 (SehBanR AWCONE)I ve13oeah, as nal arial antigens, and

bacterial surface proteins may be used. These

[002772°‘F‘uQHQ@HICF?ﬁNB%P§e;5THéSb% YSRfhelel tEIS5RILR: p@p‘hdes that show

nti gens, or because they have useful activities.
antivira)aghipitys  artinaeisang fusion capakitityl end/or an ability to modulate
intracellular processes, for instance, those involving coiled-coil peptide structures.
Antiviral activity includes, but is not limited to, the inhibition of HIV-1, HIV-2, RSV, SIV,

EBV, measles, virus, influenza virus, or CMV transmission to uninfected cells.

Additionally, the antifusogenic capability, antiviral activity or intracellular modulatory
activity of the peptides merely requires the presence of the peptides and specifically
does not require the stimulation of a host immune response directed against such
peptides. Antifusogenic refers to a peptide’s ability to inhibit or reduce the level of

membrane fusion events between two or more moieties relative to the level of

69



may be streptoki nase, staphyl oki nase, asparagi nase,
ur oki nase, or other proteins with wuseful enzymatic
waedoswraores. [00275] In an alternative enbodi neEI/IR2007/003908

the invention, the therapeutic nol eculle1 I(ﬁ%a ,
membrangaH8ion; Wich PoskEs aetmvamrwl%m%%w gabsenes of tha-peptide.

The B8l 0820 HERGB 13y byl S BBRShuche kflosvra

envelobéb ofﬂfput rwhe terni tentivivabpeygtides) aﬁoted' hereionf refersid elmelbeptlde s
| ui d phase_of the bl ood, thereb prevfentl né;
ability fo( l@ﬁ{bltr\@l@& mfﬁgthq of eqlls @ spme ayr@b@ctlvptﬁ ré or pro uc’uve viral

mfectlcfrggﬁ%gggélﬁ%aﬁ\?geﬂé’géf\hﬁdfo? @Q&ﬁ@g Idefl- Jemsmga g@;%n%

ed transferrin ecuefuse
infectidn. g@uch bifeciiorgmayrmyoelve imembrasedpsion, aeloecuasdnﬁhercase@f
t not

consi stl f, Dbu imted to | ow density
enveloPed a6 Sarbe pihardueR/eveahinipbing acal sicture aha Peelluiar
structur€C FREOGenid iInMBRGr PERIdRS! shd Fviral Bepli®SLHfEN hade amino acid
transformng growh factor (3 receptor, a cytokine

Sequem@setbabare dﬁerQdTﬂQﬁb@%tﬁfl than poerviiaé ptcdem (& thoandbH¥-1, HIV-2,
t | l'i pid t
RSV, 4rESH- éﬁw%cgﬁﬂﬂngaf%:ﬁefeé’épt o Tnother | TEPtOn
[00274] BaTuIAS OLisse0E R D08V eP SR ThRR YT 25ptdginsen be found in

WO 94{%&@%6@6/19@@@%@ Ot 11 %&)WM‘L@Q%@S pﬁ@ﬁts 6,333,395,
Bank 00616 CDI A ( GenBank

6,258, X882828,96816 8 3@(49?&3&14193\684 »NO68, FNIQI 6 5 Glﬁfl4 @65,

6.020. 455 G TE875: BRI ATk A AL B, ﬁﬁmffa s

5,759,% e red32unk 787¢6,356, 00 /N1 848 5667 hifof whishh&ertkeréiitincdiporated by

NM 005214) intercel'l ul ar adhesion nol ecul es such as
referencgAm 1 (NM 000201), | CAM 2 (NM 000873), and | CAM 3

( NMm 002162EE tunor necrosis factor receptors such as
[00279'Irﬂxasmles o Geiea it escd. pefmdexsmh,@)e fragmlsm chimsrapeutic proteins

as des&ﬁgnoB ﬁﬁ' Acéé)ﬂWCull%M f@,gﬁ%% 8&9% &e%%ﬁ?a%eém at least one

tivityNb 108 Pefdnt mBNCBRT PépRidsdpaB bé@@edt‘@ dtsMc@O aAl)moieties of
actv y:!r)lﬂd TNFRSFlrgB (GenBanﬁ)( Acc. I\IomayNM 006573 " and 9 moleties o

the inveRtien pisenglude ceimaticspeniidesand pertllesdbataxibitadiolggical activity

of a th%@@%‘ é@&gl@' %%é&%@‘:@%iw d@eﬁ'gngg)%?gﬂ‘uﬂg% Fom a full-

length NidHaRad) prot¢ifR ACe mBankmifet exdvapleXiediides Micludeerythropoeitin

mlmet@@ﬁpF @é@e)a &%f g@l\%g@ggt %@%\%ro/t Rial. Transplant 15(9).

1274- 7I 'I«ﬂ%‘i‘gt Q/ (‘?Q%tgb{wu?e% U@B(Q 159062, @"art@ﬂi@@f‘él. (108 N&Bhrol.

I Ca act vVity
Dial. Trar@ammmsmg 2;:8@{4eMdd[enmzesqz/ 11099) ok Biol. Chem. 274(20):14163-

d t
9, Jonngg ¢t af. EREY Hio@restiof Gl PR T i BToSeR sraL 187 ghem.
Biol. 1293908\ efgitoheteanNa807PNat. (BiorRAbENBED: 136 1-5, Livnah et al.
(1996) Science 273:464-71, and Wrighton et al., (1996) Science 273:458-64.

[00280] Therapeutic molecules also include allergenic proteins and digested fragments
thereof. These include pollen allergens from ragweed, rye, June grass, orchard grass,
sweet vernal grass, red top grass, timothy grass, yellow dock, wheat, corn, sagebrush,

blue grass, California annual grass, pigweed, Bermuda grass, Russian thistle, mountain
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controlled cell growh, such as proteins encoded by
tunor suppressor genes or oncogenes.
wW@2008072025s0cCi at ed protei ns rray i nclude pl6 (CeCBEBK07/003908

cedar, @é@ p%ﬁ@@ﬁk@%golgﬁon%%(ge )du%mltqwgg?ﬁ%%%g%bd
allergcift AOMASRALE, AP} “@%%Fgé&%% CTap i nt orabt i ng
[0028ﬁgghgq\@é%ﬁg%ﬁegcﬁ?%ggﬁgﬁﬁa Al %(\ﬁﬁleﬁ%&ude viral,

bacteriéiMaﬂQW@koal%&d&%@ﬂ@ﬁ@nod&onﬁ{%n@%kﬁg‘vh aE@arface
GenBank Acc. . NM_005248), nyb (GenBank Acc.

antlgewlwhe@%)ncluchﬁ vathwhwtalmwcmm @rote@'r%@zpeptldes

ol AR, SO DAL rd ARRTI iy cus s

Strept%%atgg lpiyoéenes I\Kl‘reptEéd&ﬂ)s. preayjraoniaé NeBaskia AueninditidisNMeisseria
nB .3150) .. pj
gonorfiagaeasRImatele 6. SHevso0 T Eesherctiaanl Rlesiels spp., Proteus
spp.., \)2%9%@3@?&}6% C%@B?’OK&%%E?XWA% e &)ﬁ%a%ﬁt?%nogﬁ%emophﬂus
influenxeé,7Ba@)detella /ser¢u§sl$ dWymbaqtemma t(lbmn‘BlmVs Aegionalla pneumophila,

ropor MR Saethe A5 SRIER CB, Aab 5 MgEe vruss,

& Sli
osro i kst ) o e

hepatmzmssas he@@qmnkabn@% virg®, HiF818Dy-2, R&Y e@m@aﬁl@ma viruses.
Acc. No. NM 000038), NF1 (GenBank Acc. No. MB9914),
[OOZBﬂPIe(e@@uﬂaslonAnolechns a8 @o0jain anti-HIvcvire p@GﬁdB‘arﬁmi-RSV

A TICYIFEL PE
peptig it arquh Kuliofes & and/8" LB TER pepbiHRRSkHA(EPO), EPO
{ ' -
like pe?ggé%igﬁlﬁwl,\ﬂbg@ d(}cﬂGﬁy !ﬁ@%}lla}tﬁ‘\p ;b%:t'g‘? ?gmt éﬁé‘iﬂ%byte macrophage
colonyistimualatthg fAcior (@Mcéer)emsuf‘ lm,rlnsmis‘t-hk&:growthdaetor OEdT)vi ng

rom i S B S S G AL PB4 Neosenesi

Assocn’é\é& ProtEIniRGARS Vealehtdnin, El%fos@lﬂsbﬁé@stétnﬁ Upterleukin-2, growth
| uenza virus, or CW transm ssion to uninfected

hormooelrelgasmgofamrdwnay paratbyenid hprpegenanti-tupabnegregis factor (TNF)

onss BRI Bt BT BT, onc
I e e e At e

polype%ﬂ@@s d@ﬁpédi fi8fn %é‘éﬁdé lsa6esits strfepror hivlécedWitheneiv or novel
ty to inhibit or reduce the | evel of nmenbrane

functnonss@mrmﬁmﬂd@ Iibsarigemanioclude these aamamersially er @ublr@ytadallable

o AR EbnEl 6 1P, SOSREFRAE T, P00 GB330Acp oo

PharmiaBeusidsie e, Uhitéd StatepBidlegical s woll as Itl@@se"mmdbleed fm]ravallable
exanpl e, cel | menbranes or viral structures, a
technologigs, e.g., bacteriophage and bacterial display libraries hade usmg standard

procedures.

[00284] In yet other embodiments of the invention, fusion proteins may be prepared by
using therapeutic protein moieties known in the art and exemplified by the peptides and
proteins currently approved by the Food and Drug Administration
(www.fda.gov/cber/efoi/approve.htm) as well as PCT Patent Publication Nos. WO
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envel opes or pili. The term"antiviral peptide", as
used herein, refers to the peptide's ability to
w0 pdoslorxo7vi ral i nfection of cells or some viraPCT/IB2007/003908

011792886 O FERS Tp i i redi S WEL B 7id gy BT S adanat o
01 /794%35? Bt %I({i{{)ﬁ% H’ér%hﬂsmcblrgo‘?&tteh‘ﬁ;/ reRsteRce i i @ﬂll’?ﬁb/

usi on, as occurs in the case O

oozesf BCPRnL B eroRBuREARon NS RY6RT 6, s hero

mcorpd?ldfé@ﬂ&ﬂ réferém:leb bEsVidgxa tiofesxkhangti v lisiofrtabrapeptic pesteins that
of ten have am no acid sequences that are derived from

corresprshioed thetapewdtieprateigl Pastion.dia ligang moighy, of qqumpﬂpmtgm of the
V; b
inventi Thgn“?hé}ax% ?@E'F’?S{jeu'? 9{ %gﬁ%h ﬁ?oioée@%@%lpeggg%@ Rlolecules

Usogeni ¢ | tor peptides and antivir
followedlayy pareinthaudsi contMEIgddciefic M@ Biehtiaihes Wat DohArs@lor

ot e e RSB e SYSEE ot vt

‘Therag, %pé@% >g %%g %tggeregn gré%f v%g% e@use%g gagﬁgvﬁuﬁﬁﬂweﬁ@eutlc

protein&nﬁ%uléS(as defBea, othe aranGa(?»dseﬁeencaabbtaMab}mfrom ﬁleeCAS and
ref erence,

entalF ey SRS Wi SAE6HGS ok IV APkl LS Rbocisted

with a élk)@h Qﬁ@r‘é‘p’e&tl@b%t@lﬂ%ole%%nl@&%@ﬁsb@% 95 @blimmh.NThe ‘Exemplary
particul ar, %msnts of human proteins that retain at

Identlfleeagtumtn @rovades» hepicdl Absirasts Satvieast €AD eRegishlyiNwsbers

(unish 38y A5 S S5 950 B g uamoers

(e.g., Libkas IBXRPL I(XXXM Refararle SedusrceyProtding arﬂexapeaxxx (Model
roteln but differ in sequence or thr?e di mensi ona

PFOtems)t“ﬂ%tf@F% aypitahle thrapgh tln% MNatirnakeentse inn '%'Ofﬁfé‘f‘@!qu Information

(NGB IR BB Rleariise sy gapeb Rty

or Genlapk rdakabd@eahhmfﬁrwnﬁmhantarmﬁ(ogacnd séaaanﬂe okihei pestesd molecule or

of a fraé;fgqc}ggor‘,i{@ﬁﬁpgpf thg; tgprapﬁilﬁﬁgg&gﬁ{zm qp nﬁ\ ecti%igtl)lz GenSeq

Acces%ﬁ*%ﬁ{tﬁé?'s &hdAr- Jo&r?a%f’éﬁlbhbatl@h@ltatl&ﬁ@a}e i(86 20 Itk ﬂ're
nson et al Bi ochem stry 37(11): 3699-

exemplmhmmnoacmhsreqt(em@fpr @hmpolmemtlde&z 939-50, Wi ghton
et al. (1997) Nat. Biotechnol. 15(12):1261-5, Livnah
[002863 ThalsumrhaBPPpager assoniatadd 3vittﬁdac3hlof thede WAY lmhdrGenbank and

Gen S%%ﬁ@%pg&)‘eﬁ?gg lyé-‘élg e Gé% 'Eo&ﬁgbp-rh%%eaurte'anallable (e.g.,
PubMéE'% EeRteBef IﬂM'i@)ljteﬁd aldei&efn m%@%@at@ﬂ%%‘é%rﬁﬁbé%thelr entirety.

| ergens ron1 agweed rye, June grass, orchard
The P@T/&taéent Eeieeenaﬁecroiamngvragglesdéos RBategt aumpers, mtﬁﬁ}T International

eustcd5RumSE Bl oS R by B R SRR o pptcations

that de3EABS thadHerFhgeutidProtdie mTBEEaINof W@cN@r@ﬂ@%lﬁTﬁ&?ﬁorated by
PCT/ 1 B2007/ 003908 cedar, oak, box el der, sycano

refereneggh dheigeentirady.c The &J@,lpgmad é@thlb(ngIU@}ﬁ)(ﬁﬁSCflggg blologlcal activities
associated with the therapeutic protein molecule. The Exemplary Activity Assay column

provides references that describe assays which may be used to test the therapeutic
and/or biological activity of a therapeutic protein or a transferrin fusion protein of the
invention comprising a therapeutic protein X portion. These references are also herein
incorporated by reference in their entirety. “The Preferred Indication Y column
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al  ergens, ani mal dander, and other insect venons.
[00281] Qther therapeutic nolecules include m crobial

wo awsiom®3s whi ch include viral, bacterial and mmmwﬂowos
vacci nes and their V&HI ous, congonents such surfa

dosoringn g 4aAse, ARRISETS, ABHICORAEOTAGAGRRY HoddrmIgR orvented,
dlagno?%é( C&pétﬂéf%rlﬁﬁed B)ré ﬁb@éuﬁ’d &?Qh')@@?at%s‘féc’[ﬁﬁ fuéleﬁ‘protem of the

ese pro 2CCi Nes are prepare
inventidit gpmyrisireca tiserapeetic prot&inrX podnoc Clive pyesgah m&ventlon includes the

therapalRIBNHIES PSP 1Bk OLGAGTARON NEh dppeTTGHIcgEPpgted by

f BAn it ichia coli, Klebsiella spp., Proteus
e erer%pph,I S%‘?i&g chol erae, Canpyl obact er pyI ori,

Pseudononas aer ugi nosa, Haenophilus influenzae,
Bordetella pertussis, Mycobacterium tubercul osis,

I I a pneunophila, Treponema pallidum
[00287iﬁ% tet anus toxoid, diphtheria toxoid,

[002883 Eﬁl i Z Féééarséhpunbcgie (,EEY' ruﬂgéshﬁg.[ﬁ%xqﬁ E?(pression

Casseft@pat [ t is VI ruses, herpes viruses, rabies virus,
H'V-1, H V-2, RSV and papilloma viruses. [00282]

oo2as b SRS EaEEbGH T SAAkaLBoantintl 1B o 10

was digestéd wifR Sal antidfiodil. Figyitehd ppoiides a VEER®maERD pREKB549.

primerf B88ep 3, BRBR4 LSELL 60k 2 pnet SERL N iechmepted together

and hgét%@tlﬁfo HRIROBUO dt g 'Sa'ﬂ/H/hBﬂPlestﬂldlkg 161" PHE inkaefoPied by
GF), thronbopoeitin, peptides corresponding to the

P0922 eDEt Rﬂ%?ncmttalnwld@pell H/Mlllmm@é(@et restrigtiosogiiest el was designed

o oo Bk R FOU R RO R 0SS, e

result.r@a&ém@u rpﬂmmmta.ﬁm thd Hﬂﬂ’%xﬁﬁéﬁsﬁﬁ‘l Sadsetteanit tHY)
interleukin-1 (1L-1) receptor and/or single

POQQZ}S’@&Z@ lker.bodi es. [00283] Fusion proteins of the
i nvention may al so be prepared to include peptides or

[oozgoprﬁMﬁm@s digeistediwit dhnguelmndjé’bai blPameés;Poa%canédﬁOQ%

(sEQ 1B B B 1B MO e b sl 8 ool ) iy viRonoe

YIRO19ubE GihtedVitd ) GigestedpREXROB28 e brded Ve ctor PREX0634.
Cell Sciences Inc., Invitrogen Corporation, Phoenix

[00291THMU@+‘ PN/ ¥as RTUPGR b SIgidd $tcth eshBhah %@é@@tltum total RNA
as those produced by avail able technol ogies,

library é{:lgntedha@smg mmag'ePa%B Bad (ROAS (SEQ HP AO! 1bﬁﬂd|9&%Q (D NO:

12). THE Gl PN RER s Baf il b hoct BRCH srahHa Fago no: 13

and SEmz ﬂDEN@dHD)/to w&atwspémrﬂpemam r@stet R Msitey. eThe sesUing hMUC1
art and exenplified (g t he pepti des and

with Sqﬁ' @t“é?’ﬁ'@dﬂhﬁﬁ%ﬁﬂsl Rroxigsd dv SF®YDL ¥ Eood and Drug

Admi ni stration (ww. fda. gov/ cber/efoi/approve. htm as
[00292}pREXQ63RCTaPdigestedwithi iapd Aloglll ol thethMOC1 with Spel and

Hindlll s(%eg /w%7s ga%’eéD CT/ I ngg&égo%ﬁg%sultmg vector, pPREX0663, was used as
the display expression cassette (mT-MUC1-GPI).

[00293] pPREX0663 was used to create high and low copy number yeast expression
vectors. To create a high copy number yeast expression vector, the 4.1 kb display
expression cassette was removed from pREX0663 by digesting the vector with Nofl.
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01/ 79258, WD 01/77137, WD 01/79442, WO 01/ 79443, WO
01/ 79444 and WO 01/79480, all of which are herein
w0 p@snporat ed by reference in their entirety. PODBBRSY7/003908

S AN O R

pSAcﬁg%/dtgﬁﬁeé‘ulﬂH@ r%?&ts?b ¥x0e67!(Yehst DR thelﬂﬁVébt%rW oteins

erapeutlc pro portlon

[00294]@6@ (ﬂ)rynrqqmngeg sﬂ%ﬁt %si%?%gtg Wa%c'?egl{ digesting

pREXGE6TCWRIE Pott ied Agatitig ma%mr@ssnombet@u lite a Notildiyesdeddand
par ent heses containing scientific and brand nanpes t hat

dephoemqwliaw BREXR608s frRaulting ip RIIRKPE21 ypastlisPliendy apeiisplay
VectorH[POte' n nmol ecule or a fragnent or variant thereof.
herapeutic protein X' as used herein may refer

100295 T ieeish e P Sin etk ST BT ahhln Bh st Utk G4t veast
cells ahb*ba@t‘éﬁa%élls S8 RAOWK iAtieeari dThenatier &an belexpredsed in yeast as is
entire I-‘RE‘F of therapeutic proteins assocjated wth

knowndn ghe art. thsthesea colegiosn ¢ axpresseslransiedn fysian preteing sapable

ot csoEATE PP Y EE ko C60% B R i8S con

created pwll usshad deyedmtorAirding aigetiteas kadwSac thed g)t. and/ or
Genbank Accession Nunbers (e.g., Locus ID, NP - XXXXX

(Reference Sequence Protein), and XP-XXXXX (Mdel
Protein) identifiers available through the Nati onal

[0029 Phpleds - $5%6Fm?||dbw LibYapy G8ntPuctioyBl ) webpage

www. ncbi . nl mni h.gov) that correspond to entries in

[OOZQfJ%r CORCREA T trahsfetfin %pﬁﬁt‘%‘ﬂmﬂ?hé‘@é\%ﬁnﬂmg ‘E:'ﬂa?éﬂ?éﬁ%tfbg?ﬁ random

m no acl d sequence of e protern nolectil e or
15-mef liegnenasaonsaucizad indhe 288- Zgﬁ)eammmacld positton of transferrin through

lLecule. In addition nSe numb r
a PORRufdIP e Bdtoun Brtheercnee Mt aehsmi @one] Bipchem ..
306(2)t h87-9BY e mPA Werqmré‘lg/ \BE$ §e§©ﬁé§ 'é%nﬁﬁéu@r@ﬁﬁly about 7 amino acids
pol ypept 1 des 0028 he summary pages assaqgci at ed

are usuaityhnesdsgd tmffomm bi amtpr@@bdw ikragy ot%h@e@ply covers a small

ot RIGR T EAD 7 bl S AT s 10 2 15

mer libr&y dAverebd fnes Mesel T-mdrs Ao a Ft-gr prarpfof tisn sameersize.
théir entirety. The PCT/ Patent Reference col um

[002983%‘?(‘& d8taining DNRErRIthe MUEERAIRINBamEl/ B IHER rs@ahéﬁé@ bf transferrin

l'i cati on"Nunbers” corresponding to patents and/
using @ub74/enaa7pMOeHCR mﬂnpoatemﬁwth Reainglegyimee— Fd 72 and P1173)

were pe gglf %‘ined@isg'%bﬁ E%N,&% a|tT hS%PDW?C ?/g?(!y %oﬁ‘&ﬁ%ﬁ 'dhd annealed

to fornPh qkhﬂﬁlh@ QB 6t libraky, ¢ﬁiswbér§lﬁﬂ$én§lﬂ‘édbh§d m@l lib#éry maintained the

activities associated with the therapeuti prot ei n

originakspepiaxity of iae syeifstiaolioppesioetde. Azagyioeblwfﬁnd knitting 15-mer
library V434 ﬁﬁé{ ég{pﬁ ﬁ %?@g{lgﬁ 72?93522? Bﬁﬁﬁ‘%ﬁﬁ%rﬁﬁu@ﬂi’tm DNA.

use peuti POrB6
The PGRtpmdu(yt wés putified afigested vmmBamHMBspfltanairrSJ)md into proper

fusion prote i nventio ising a
plasmid|yeetgrane do Fﬂ?%%é?é{s igyre ﬁgﬂf p'%ﬁg@gg?ef erences are
al so herein incorporated by reference in their
entirety. "The Preferred Indication Y" columm

P1172 (SEQ ID NO.: 19)
289-290 15mer random peptide lib insertion knitting forward back fragment
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72 WD 2008/ 072075 PCT/ 1 B2007/ 003908 descri bes di sease,
di sorders, and/or conditions that nay be treated,
W(prz(msmmoe@l di agnosed or arrel i orated by therBOPLIE20€7/003908
tein X or a transferrin fusion prote

C AR GTenTTEMGoTrT 60T 587 AR SoE0T SORrTehty ROpOT: B 567 567

567 57 S0 DA GG YRR GRCK TS B3I ch o her ei n

incorporated by reference inits entirety. [00287].
npl es [00288] Exanple | - Preparatign of GPI ,
In ordem@ﬂ@trodqﬂwdome%w eacphostiosn t tirg A SEAPBRSBA Mixture of

nucleomgs g A eo?g%@?%%ﬁqgtﬁt b&%dtﬁ gtggf ogﬁﬁheﬁsdsglﬁdeg%rgﬂned ratio

accordrlngttzb L&Beé&m gnd é(&f@nm(%)é’mtmm Sci. rﬁap 218¢54 REXO Deigture

.. _Priners P0922 an nd SE
indicatgf! HRiod TARAZPS 305 GRaT FETdRREY P IcH ATINpRERGAPosition to
naturaﬂbrott&ﬁssa| | /Hindill digestion SI te. The linker formed
by P0922 and P0923 contained Spel, Hndill, and Xbal
restriction sites and was designed to accept a

G) &l j~d cul.g, goding for a GPI anchor and MJC1
q?‘e)f’% %%%‘gb’ ?gg/‘ﬁﬁt gﬁg{ g‘ector PREX0628, contained the
rp'ﬁi%qxgm,%g opopassets A Wi th the P0922/P0923 i nker.
00296%6 REX0628 was di gested with H ndi Il and Xbal.

R % @237%@ P0925 (SEQ ID NO 9 and SEQ I D NO

10) were annealed to formthe GPI anchor YIR019c.

YI R019c was ligated into the di gested pREX0628 to
P11730(%D¢DMtQD)pREXO634 [00291] hMJUCL cDNA was RT-PCR

amplified froma reast tunor tot ar
289-29(@ DMes Eayyd qsg.pﬁ@t'ﬁemr@t 0 585K RHES5H0E @%%matﬁo d

G§§@- g 12). The resulting cDNA was
AGGAaér]erp(?P?-i e vvith prl mers P1019 and P1020 (SEQ I D NO 13

and SEQ | D NO 14) to create Spel and Hindill

tes The resulting hMUCL w th Spel and
P”74kﬁ%|"rf’ )i s provided in SEQ ID NO 6. [00292]

289- 2@%@%% @e%éé &g kw.tt.h? Frlard prmdriet frbnefiggrhbat

Hi ndi sites was ligated into
CTGGﬂT@QéaCbTTTgﬁJG'%TIth ng vector, pREX0663, was used
as the display expression cassette (mrf - MUC1- GPI ).
[ 00293] pREX0663 was used to create high and | ow copy
‘nunber yeast expression vectors. To create a high
nunber east expression vector, the 4.1 kb
P1227d|5%3a9 NQ@xpg essl on cassette was removed from pREX0663

289-28%1 gh%??éﬁ&ﬂn HRPHYE Gib Mnittihd BabRkimer £3r back fragment
TCATGATCTTGGCGATGCAGTC

[00299] Example 3 - Selection of Yeast Cells Displaying Flag

[00300] A yeast display system was established whereby the N-lobe of transferrin was
displayed on the surface of yeast by fusion to a stalk region, huMUC1, and a GPI signal
sequence. To demonstrate the utility of this system in binder selection, a Flag-tag
sequence, DYKDDDDK (SEQ ID NO.: 23), or a random 15-mer peptide library was

inserted at amino acid position 289 of the transferrin N-lobe. Yeast displaying the Flag-
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WO 2008/ 072075 PCT/ 1 B2007/ 003908 The expression
cassette was then ligated into a Notl digested and
walephosphdryl ated pSAC35 vector, resulting i nPOETR2007/003908
REX0667 (Yeast Display Vector I) [00294bf A low co gpf
tagge Wﬁrrye%lslpb%wﬁgé%%(ﬁlééf%ﬁ ), wire dhes satikegynto a pool of yeast

dlspla;gﬁxggﬁ'gets {SrQrg%feveC 9868 wi oht %nggﬁ 1%;?\3%9 S;%%gfd'gﬁg HrBfh this mixed

or in
populagenW?@&'cﬁé;ﬂdym@ﬂi@ﬁ%—taggedItta')ns@e[rggzhgﬂ%]ib@\'lq’/@ﬂe yexpyered by
isplay (Yeast D s Vector I1). 5] The yeast
selectlggw@s%n éﬂt'fi%q éngQFggcn bed above can be used to
transformyeast cells and bacterial cells as _known i
[00301] e insert thehElagleggieayance inteasnieg s pasilien 890§ trapsferrin,

oligos ﬁ%gﬁgqrjgﬂpé ti.]ﬁ? Bldy tab WeliBhce Het's gﬁﬁwte'sf%édgg F@rr\ﬁﬁﬁlﬁgd into

usrronTprotel ns capa Ing a

pREXOGfﬁT vagtooto dergaatk pREX0ES (Elguhe @k Tbetﬁamlﬁbfsepﬁbﬁagment of
can be created and used to creen f% bi n ﬂ‘(r:’e
Igce same

pREXWﬁ@@@@I%W'?E tag segyence \vgs '@%n UgRd,
restrlcﬂog] m%%?g HRE')(@ SXF@?& Ul RSBt W&éknﬁ?rp%mmz

|ono trans err |antsvv| novel 'bi ndi ng
expressbarF@@g-eaggdd ransfarriralNdobe -MEGleGRIifusian protain.
constructed in the 289-290 am no acid position of

[00302]%1@81 Bridrnibray aueghalse oRﬁl%d(bleMeletherBamHUBeth sites O
he art (see Martin and Smth (2Q06) Bi,oc
pREX@ﬁ@'( 2The pgapaystion af the: H%memhsr%rws flascr Bﬁ'@w el ligation

samplé Q%légthrgé%an&P M E/cAbP8AShEth %ﬁsf%??ﬁ%'t !i% éﬁiﬁﬁ.ﬁ@ YvdsCall plated

I ndi hg epitope, and a I| rar

onto 2<L<BIAHS> @scmlgﬁhL) a@é@ﬂbte@ A ccblbme@eﬁer@rt&ﬂlebtdmr any p[a'.%rrﬁd DNA
However, with a library size of 109, a 15-

was exteacted us&mgya Siagansplasmid pransPivieeol Tisigr sevaralmiipreggolumns.
library of the sanme size. [00298] After obtaining DNA
[00303]Pigsmitt DblénfionibotmpREXHAN 2 BeiRthesidqmnerdibrasy were transformed into

the Saeg@gﬁm&h[c%ﬁncgrgylﬁlagesﬁ%jnl ﬁ)gﬁ%]l ‘:‘9%%721\ %‘ﬁg%%%}?% 9&%2(1 012 was

inocul&edfioBGfdrad Mihahal IAEaRINE with'Sutio SABMNTBS apd [d‘uM%ared overnight.
were isolated and annealed to forma knittin

All colonips af the Thirgerjisaatwete edllegiastand foculpied |Bé\ﬁ|§'n‘§ The cell counts
o tn s BN e \{h BB IER SXh by B A BE ftowing col

mixturés preparedas further anplified using P1174/P1227 to
obtain sufficient quantity of DNA. The PCR product
was purified, digested with BanH /BspEl and cl oned
into proper plasmd vectors, e.g., pPREX0995 (Figure
4) or pREX0667. P1172 (SEQ ID NO. : 19) 289-290 15nmer

A AR TR st soun PRFED WAR T (558 PES R LB 10:10"

(B) GDApPREXAIR J&dstGalls hiied GithSRP 156mheb Gbrarg yeasrcasn100:107)
567 567 567 567
[00304] The cell mixtures were incubated in 1ml cell block solution (1xPBS/0.05%
Tween-20, 1%BSA) on ice for 30 minutes. After centrifugation (30 seconds at 13000
rpm), the cell pellets were suspended in 1 ml wash solution (1xPBS, 0.5% BSA, 2mM
EDTA) with biotinylated anti-Flag antibody (Sigma Aldrich, 1:25 dilution) and incubate
on ice for 30 minutes. The cells were washed twice with 1 ml wash solution and
suspended in 80001 (A) or 16001 (B) of block solution. To the cell suspensions 2000

(A) or 4001 (B) of streptavidin MACS microbeads (Miltenyi Biotec) were added and
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567 567 567 CAT GGG AAG GAC CTG CTG TTT AAG I n order

to introduce randommess in each position in the DNA
waeegaemve; a m xture of nucleotides (A G T BOMIE2D07/003908

was incorporated into the position at a predeterm ned

incubated pp icafcitiminutes. Labelgd qalia wqafswaﬁat(es!ém uplabedgchceells
using % 1S I%%%uﬁé}?gér‘b&%@ethg‘rrﬁéméfﬁg}]rg% ﬁ%&@gg@ﬁ%ﬁ%ﬂtangl Biotec). The

labele@ @@Fn@ Yielre @bllécted ridysialedrsmd BMNYS aghrdselplaB¥akd ind0lated at
35% A 6 24%T, 24% G 22% C, 30% A 7 37%T, 26%

30°C @tllsmlémw%apsﬁeﬁdo NO : 20) 289-290 15ner random
eptide |ib knitting back primer for front fragment

(0030 AcseradrounT dspiEstion Was pefgmesl kpcolleainalht lonies from

each rlind GG Pt Bt Y0 T RS D5 1 dpest pures

cells eb@vale?ﬂ)o 3O, Weresulijsedto Refirthee rourl SNMIAICS) Geparatlon as
prinmer for back fragnment TCATGATCTTGGECGATGCAGIC

descrll[»@ﬁ)ggg]/e tamseds from this seeershrasndyefsareeninggvere cultured

0
overnightd S 5 BRI, oot Jf3 b Bofike S 48 ¥th selection
were ahabydeayidFACS bsing @ntickdag Gﬁor}c&ﬂm’tal iayttlbudy (J@lghta Aldsich) end APC
uence.

labeleé—%ﬁqﬂ%g@%ge?é]q%pﬁt%ptlgpay ?ﬂnﬁ %9%@ WES fwrﬁsé“em Technolgy.
The Fﬁ%é%dlﬁis whspetfrhi a&ﬁ%ﬁ%@ ¢hgﬁmu(§§%§%m&s The

or’ a random 15- ner pept rary was inserte
presenge drﬁlag—taggeﬁ pesstthesanisgppdrenhaiter vesfaramdisrof MAGBeseparation
Fi Yg%st di spl aying the Flag 75 WO 2008/ 072075
I9Ureex; | B2007/ 003908 tagged transferrin NI obe, pREX1012
(Figure 6), were then spiked into a pool of yeast
di spl ayi ng the transferrin N-lobe with random 15-ner

fﬁ es. Fromthis m xed population only yeast
[0030 éﬁﬂ“&men‘b - AgaI-ptalk DigR@yY transferrin N-1obe were

recovered by selection with an anti-Flag anti body.
[00307]00e02NA srauenserfor theecare aggioadf dbe; veastegene 4 Gt %@sndues 116-

058 of i fyfe biognt Wasog B Bl R e vaast gpoaic DNA

using tedoRSVAnprick@d: i nt o pREXO667 vector to generate
pREX0759 (Figure 7). The BanH /BspEl fragnment of

(a) CAGATCTAGAACAACCGCTATCAGCTCATTATCC (SEQ ID NO.; 24)
(b) CAGAAAGCTTAGTAGTGGAAACTTCTGTAGTG (SEQ ID NO.: 25)

AGAT1 (partial sequence) (SEQ ID NO.: 74)
ACAACCGCTATCAGCTCATTATCCGAAGTAGGAACTACAACCGTGGTATCATCCAG
CGCCATTGAACCATCAAGTGCCTCTATAATCTCACCTGTCACCTCTACACTTTCGAG
TACAACATCGTCCAATCCAACTACTACCTCCCTAAGTTCGACATCTACATCTCCAAG
CTCTACATCTACATCTCCAAGCTCTACATCTACCTCATCAAGTTCGACATCTACCTC
ATCAAGTTCGACATCTACCTCATCAAGTTCGACATCTACATCTCCAAGTTCGACATC
CACATCTTCAAGTTTGACATCCACATCTTCAAGTTCTACATCTACATCCCAAAGTTC
TACATCTACCTCATCAAGTTCGACATCTACATCTCCAAGCTCTACATCTACCTCATC
AAGTTCAACATCTACATCTCCAAGTTCTAAATCTACTTCTGCAAGCTCCACTTCCAC
TTCTTCATATTCAACATCTACATCCCCAAGTTTGACTTCTTCATCTCCAACTTTGGCT
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pREX0759 containing the Flag tag sequence was then
used to replace the sane restriction fragnent of
wEREX09935 (Figure 4). The resulting plasm d, pREXIB20072003908

rocat b TR EAf ORI S GECTAC TN &R by g TTeaTCee

TTGGé*r@@%ﬁﬁ&@;@}f?ﬁ%ﬁ’tﬁ'@@?bﬂf@?%ﬁ%ﬂ@%oﬂm@CACAC

preparation Ibrary 1's described bel ow.
CTGTTTRCTCEGTOCCTHROGAE THRG T CAAN TEB TEGCAAGT ECIJIGTAFBACTTCTT

crnc T A AGRAL TS ERAR TR CANA R ReGT GTdART BT aeNCoRanTCCT

CAAT?rttmem@:mﬂcebasmWNﬁcomssﬁ@mmmmmoTGTTAGTGG
Q ag en lasmd g rot ocol usi _(r:;'ﬁseveral m n

AGTCAGT AGHATOT ATACHFAPATER DU FEATAGKH GFEARTT GABACTAGCA

oATTAECARTRL LAY SR ST AR GABRE A CTACA T TopaqToRCaAS

TCTTG‘?@AWG‘C@@T@@ﬂ@AEMQ@AAG‘!mAT'@AOA(F@T@TM’AM\AATGTCCACT
Medi um with Sucrose (B @g:)l and cul tured

AAAA/&QGTEBC@‘BAACWQTQEA&G%C@FQA%C TRPAATHGFGARBTECATGCTC
CACAfﬁibﬁ‘ﬁéﬂA%b’r ) cﬁééﬁW@rTé&%ﬁt Q%&ééﬂ@fATCAAGTT

WO~ overni g ures were determ ned
CTGTARCHOAG OK@A&BCA@A‘ECB@AO@JAA@AGQ’ T@GGTM\(XTMCASATGACAACTTCG

caTGRAEAIT TG %éa@%%&é#ﬁ%@%é@ﬁ%@%’&%%%m

CTCAA{?%% T@r%dsﬁg‘fgﬁf‘s /lﬁAé@@RCdA@TAC\AWMGWGACTCAG

10) m xtures were Incubated in
AATCTICARGAACAATCAd C%CAOT&' ﬁWWAﬂA'EG%T@@EﬁT%TCBTCCTCCT

TeTo ek Tl ATChae oA G Tl TR PRTTCAPRFCPB T ATCACT

AAGT@m@@amsﬂldmplcehem@stxlomwc(c\maaﬁrcﬁr@meﬁﬁcmwemm
EDTA) with biotinylated anti-Flag anti bod

ACAAGEOAGH CLTOEAIAGCIAI TR TACAA AT O TG T CEACATGATCACTTTC

cecA BTG AR T ARC LG b P AT Caabg BT RATCTTCATC

ATTGM)'DG&G‘N@GGWCWCEMH TECCTOIRATRCATEATTIBETCCHTCTTCTCTA
of stre tavi di n_ MACS mi crégeads (M 1tenyi

CAAAGREETE] ARG T RGBT 2075

PCT/ | B2007/ 003908 i ncubated on ice for 30 m nutes.

Label ed cells were separated from unl abel ed cells

using a M5 colum according to the manufacturer's
(SEQ |D’1N0‘ )i ons (MItenyi Biotec). The |abeled cells

were collected and plated onto BMM S agarose pl ates
TTAISSbEEVETIDEY ¢8SSIAIEBSSABIISRVEHBL 8 STAISSNRTET 6pp88T8TSPSSTSTS

PSSTEERS EaT SRS ST ST R Soor ST RSP Sl FhSbs TaTpasETsTSssS

TSTSH mvgsts@qrsmrﬂss S'TtSAéSs svs&sﬁswéss?inmsmpssms

ese cultures I's 'equi val ent to 1. Wer e
STFT[)SIIE@%IC@S&S IASSSTEMS&}%S PSEE’W SHIPHRES I\Bé‘pHPSMT@SE\éETTVSSQSS

SEVITESRIS RS AS Ty G VTV PN P SESEYS At STV TTDATY

CTHESCMPSQTTSLITSSIKMSTKNVATSVSTSTVESSYACSTCAETSHSYSSVQTASS
SSVTQQTTSTKSWVSSMTTSDEDFNKHATGKYHVTSSGTSTISTSVSEATSTSSIDSE
SQEQSSHLLSTSVLSSSSLSATLSSDSTILLFSSVSSLSVEQSPVTTLQISSTSEILQPTS
STAIATISASTSSLSATSISTPSTSVESTIESSSLTPTVSSIFLSSSSAPSSLQTSVTTTEVS
1T
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overnight at 30Cin 5 nmM BMMS. Yeast cell cultures
before and after each selection were analyzed by FAGS
waiging7ant i - Fl ag nonocl onal anti body (Sigma Al BeT/t82)07/003908

ovaue i ey B 7 R B B SR o
fragmeHt g¥ téfaté@ﬁ] € ﬁﬁam#;euﬁeggéfgdﬂ@aggotsgg éF?&% esza ¥ansformed

I ONns presen yeast
into E. b@ﬁ@%o@p@mr@wnr@ taoniesaverewudisciatd Mk(:ﬁlasapdtDNA was isolated

(F 8 [ 00306] Ex le 4 - |k D s
from tf{a)e%t%;eTh%exmsea]df@éﬁggg weﬁs r@ﬁeogsr@s%yzlapé ﬁi'sﬁpst@%@nd ligated
658 of th t
into pYSEES IOGNE AENBRLt ERHEHION TR o shBsc yeast

0050350868, 2 3 £ ERIR B BE Sy o ppsiously

VoEd B rid §\eth O BBl ECHNIAGIH & ﬁf@l atsly 10-fold
deSC”KAégAI (partial érsequence (grqu;;lerAl\lg5 A APphEximatsly °

higher Koapthecomrarabter YAIG he memmmecmt@@pmm

[0031%@mmmew¢m¢mmemmm yeast
cells. PRRAIRUSRER AR FSIGHLS WAS ABETEES Alier Nt inpstion Rl tapcgxiracted

plasmi@MNA and li C_F;ated in to Notl digested pREX0855 to give the plasmid pREX1087
CTCTACATCTACATCTCCAA CTACATCTACCTCAT GITCGACATCTAC
(Figurect@), a pUC-based vector containing Flag-N-lobe-Aga1-GP!l expression cassette.

A regidiy S S DIYREALERCE Lhiralionding TATAN WAS S aUéhced b Cdtttm its
identitCATAE GRPEAATIT TEAANEGRAC ARGTTAHSAETEC HACRTICTH SBRCIBALAf/e

TTC _
PREX Q6 Tdet e AT CAAGT TCGACATCTACATCTCCAAGCTCTACATCTACCTC
ATC
AAGTTCAACATCTACATCTCCAAGT TCTAAATCTACTTCTGCAAGCTCCACTTC

CAC
(00311} Egangpie ST Salecaivarof MapooahagiGR X aniaatsr thatE gt i Yeast
cells SCCT 77 VO 2008/ 072075 PCT/ | B2007/ 003908

TCCACTTCTCCAAGT TCAACATCTATTAGCTCTACTTTTACTGATTCAACTTCA

[0031 g%@@w f@ﬂ?f" @p@%@@fw @ﬁﬁwﬁgﬂ@ﬁ&émglay,

such aSAStracellular trafficking, transmission of transmembrane signals and clathrin-
CTGITTACTCCGTCCCTTCGACTTCGTICAAATGT TGCAACTCCT |CTATGA\CTT

indepea@@nt endocytosis (Biochem J. 1993, 294: 305-324). Yeast cells have not only

cell megpiang, biit talwalte fRE1 TS LSSAYIrSHh Histhrlaan Galie SASraNy of the
veast CRARATSTAGTAGEATIORCAT G4 TATGRCATST REAGNBATT JIRRRAET BEEteriol,

1999, me&m@mwmm@p@wwmmmmeen
shown X ne. funcfion 2t allin ysast gelis (Mol Micrahigl 1999, 34:247:256) s a means

to obtaAG‘\ovel sequences that can attach expressed recombinant proteins in to a yeast

cell waACa yggét display vector base QE%EgAC(‘é\;B%E ATt uslng-l';he %CMDP

GPI se@ééﬁé@@@%@@ﬁ@éﬁ%@ﬂ%@mmm VSRS, This
sequence was modified to incorporate four completely random codons (X) as well as
several (underlined) rational modifications, XQXGGSXXTIGGYS G
AASSLQRTIGLLLASLAPLVLASLL (SEQ ID NO.: 26), wherein X is any amino acid.
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CACATGI GCTGAAACGT CACACTCGTATTCTTCCGT GCAAACAGCT TCATCAAG
1T
WETBSAAROACAGCAGACCACATCCACAAAGAGT TGEGT AAGT TCAARCHAIRATTOD3908

j oenisionTerRteinARlesrtag-RiRisrMUCT
Sfa'k‘%%&?ﬁ%@f&f&&%%&‘m&%&%&ﬁéwm&%ﬁm

transfd}‘ﬁ’ned into the Saccharomyces cerevisiae strain DS1101 cir°. Any yeast cells with
AATCTCAAGAACAATCATCACACTTATTATCGACATCGGTCCTTTCATCCTCCT

the fuMprm@r@ﬁBMAGAmEMm%mmmh MACS using a
ATT
biotiny, @%%ﬂ%@ GTTACCACAu FCAAATTTCTTCAACATCAGAGAT

100314} g pliges RA936,8:RR035 HPRPIAMANIENT CREEEIRS A URREREHSING Tad
polymdrHse. The resultingTDNA (f)rCaAgl_ment wa%;lguriﬁed, di%eGsAted with Hindlll/Xbal and
CGCAACATCTATCTCTACA CTACCTCIGIGGAAT CTATTGAATCTTC
ligatedaindo Hindlll/Xbal digested pREX0855 (see below and Figure 9).
ATTGACTCCGACGGTATCTTCTATTTTCCTCTCATCATCATCTCGCTCCCTCTTC
PrimeBCTA CAAACATCTGITACCACTACAGAAGTTTCCACTACT (SEQ I D
NO : 75)
TTAI SSLSEVGTTTWSESSAI EPSSASI | SPVTSTLSSTTSSNPTTTSLSSTSTS

onsf@ﬁﬁ NO.: 27%
PSSTSTSSSSTSTSSSSTSTSSSSTSTSPSSTSTSSSLTSTSSSSTSTSOSSTS
CTACAAGSTTNNKCAANNKGGTGGTTCTNNKNNKACTATTGGTGGTTATTCTGGTG

CTG C@%ﬁ?&%&% ;&%FAW&SSTSTSSYSTSTSPSL TSSSPTLASTSP

STFTDSTSSLGSSI ASSSTSVSLYSPSTPVYSVPSTSSNVATPSMISSTVETTV

SSQOSS
P2036s(|§%sﬁrk@$ﬂ@q-‘ﬁS?SFSNSTYFTTvsc,\/TTWTTW:PYSSESETSTLTSNHETV

GAT G A T ATT AT AACAA G AAGCTANACCAATGCABCTAANGAAGCCAATA

ACAARTEFATAGTTCTCTGCAAGGAAG
SSVTQATTSTKSW/SSMI TSDEDFNKHATGKYHVTSSGTSTI STSVSEATSTSS
| DSE
SQEQSSHLLSTSVLSSSSLSATLSSDSTI LLFSSVSSLSVEQSPVTTLQ SSTS
El LQPTS
STAI ATl SASTSSLSATSI STPSTSVESTI ESSSLTPTVSSI FLSSSSAPSSLQ
HIAGUTTTEVS TT 78 WD 2008/ 072075 PCT/ 1 B2007/ 003908
-+{-80308] A PCR product of -1.5 kb was isol ated and

aagcBRAkS danhklgt @ato‘thhmhklactagﬁé%gg?f Bitgtgsttet gat ed
ttc?&ai\]ﬁ Mﬁ'ca td & (W eéuélttg ?nﬁccg%cl:om gg 98
\N{e?{e%iq{l eg? é& Q ‘p‘l‘g r%?H%Ng‘V@S Isolated fromthe
C‘él'l"s;""Th‘é“é)'('pr essi'bh"'(:'z’a‘é"ltgga%%”%gs receovered by Notl
di gestion and |igated AC35 to gi ve the yeast
expression vector. [00309] Transformation into yeast
and FACS with anti-Flag anti body as previously
tcaligsags weactatiegdtiobalia ardeitan sircdttigoh Htaosiel of N-1 obe
aggasedtat/ctigaipacx haacantigad ogeagapatnigggetaacearpaaiegaaga
schgpar il g MUQL sstsal kabaded tenstruct (data not
>.shpe0}5..[ 08810] A single yeast colony was isolated and

.........................................................

Xbal
atramnn

ttgttataat aatctaga (SEQ ID NO.: 29)
aacaatatta ttagatct
1 - - s r(SEQID NO.: 30)
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cells. The Notl expression cassette was recovered

after Notl digestion of the extracted plasm d DNA and
wob@ane7in to Notl digested pREX0855 to gi ve PEEIB2007/003908

pl asm d pREX1087 (Figure 10), a pUC based vector
<..coM@3thi-ng<Fl ag- N- | obe- Agal - GPl expression cassette.

A region of the DNA sequence correspondi ng to Agal was

sequenced to confirmits identity. This expression

cassette was al so transferred back in to pSAC35 to

[0031%”’%@ ligpREX HiRkiré WegUranstdomed M08 Eldo/ERRI%R) 6 dbtain approx 5x10°
el ection of Manmmalian @GPl Variants that Function

coloniege a3l CO'@@!ﬂssN?@CIB)iEPteldh@ﬁﬁapiaﬁﬁ“@ﬁ Aiisphated. i h@yplﬁ§m DNA was
dlgestédj\?lr h! gﬂ {ol Pé%@%r @g"g}{gﬁé&%ﬁ %aggetféoénc? lcf?%}xad ifeCEABS5 to create

ng, transm sSion
the yeédt@&ﬁmrﬁnﬁaw gnﬁlbﬂlb@? wagirBhsformed deipEDIEN01 cire cells by
endocyt osis (Bi ochemJ 993, 294: 305-324). Yeast
electroaerat@nha%ongttnlgiﬁlqdlturﬁem th@eafgrean@nthmd lthsary was sybjected to

wacs 5 &R ARRTRL i TR BRI B o ThE et F g o Qetely

purified agyigahtougtl MAEGS With th8sahey amﬁbodylgﬂﬁb resultlng cells were plated
181: 3886- 3889 The GPI of human pl acental alk

onto BYWAS pises2ed CCH@@'@S \wsme{r@ctﬁa%ed B e Sl TINA Sequencing
ana|ys,>§eg§ée rzlsgéi %%((g/ggsgfl abj ol 1999, 34:247-256). As a

tain n sequences that can attach

o325 PRBL I BB O b o

anchor@)(TéUle sty véi‘yﬂw@l@k/&% of@¥plag anerthe betbicRwbiesetter than
SLHRHWELLLASLAPLVLCLSLL) . This sequence was
the pRﬁrEa PPPegcias axXpEising dbe seplg Uét?rﬁaﬂ’@?%ﬂyv'%@ld@ﬁ?tc%ﬁbﬁﬁcmr
(X) as well as several (underlined) rational
nodi fications, XQXGGSXXTI GGYS G
AASSLQRTI GLLLASLAPLVLASLL (SEQ I D NO.: 26), wherein X
[00317] $ableyl ami no acid. 79 WO 2008/ 072075 PCT/ 1 B2007/ 003908
[00313] A yeast library expressing the follow ng
Clone uSequepcet ei n, Fl ag tag- N | chraiddJAtidst al k- GPl i n Display

o MR R GETRTIIICEE 2 EL 2 v

st NNK (SEALPING . F31YAny yeast cells with the fusion
protelg attacwed to)A?he cell wall were isolated

23  t hTEISPAARBSGET g5 Bl CHAGG n\CyaGloStopEhicinGesingRredy . 200
[O [} P2035 & P2036 (see bel ow) were
ﬁ?ﬁ@@ﬁgﬁ&%ed using Taq polynerase. The
8§ T emm;ﬂmwem@MTms ptcyé@m%m&»@;sbﬂ 150
HindilllXbal and ligated in to H ndll1/Xbal digested

pREGISEHEQIPN@6I3BN and Fi guleES) ID NQ@.a8#5  P2035 (SEQ
15 | DCMBCARTATGGTGGTTCTGTG  GIUGINTyrGlyGlySerValAsp 120

GAT (SEQ ID NO.: 35) (SEQ ID NO.: 36)

14 TCTCAAGTTGGTGGTTCTACT SerGInValGlyGlySerThrTrp 100
TGG (SEQ ID NO.: 37) (SEQ ID NO.: 38)

5 NNKCAANNKGGTGGTTCTNNK Frameshift 80
NNK (SEQ ID NO.: 39)

2 CATCAAGGTGGTGGTTCTATT HisGInGlyGlyGlySerlleArg 60
CGG (SEQ ID NO.: 40) (SEQ ID NO.: 41)

6 NNKCAANNKGGTGGTTCTNNK Frameshift 50
81



CTACAAGCT TNNKCAANNKGGT GGT TCTNNKNNKACTATTGGTGGT TATTCTGG
TG CTGCTTCTTCCTTGCAGAGAACTATTG P2036 (SEQ ID NO. : 28)
WORMSTODACGAT TATTATAACAAAGAAGCT. AAAACOA\ATGGA\GCT APCLABHRUGA3908
ATA ACAAACCAATAGT TCTCTGCAA G H| n aagctt nnkc
C'°"°aa§ﬁﬂ§9t"§3 ttctnnknnk actatt stctgg t gct get t ctDisplay

No "{(K(FGW?? arwnrmnmtgat aaccac caataagacq gyej
) acgacgaaga gXg gsxx tJg gys_gaas "

_NNK (SEQ.ID.NO..31). . . ......
P2035, . > P2036 <<
Uﬁ%@%@ DO 44)gg tttgttattg gettctttag ctccatt ggt
12 ttbmAA‘TTGw?G@ﬁ%TGﬁgatrﬁée%@étﬂg@@hﬁ@érvmmr 50

cgaagaaat ¢ gaggt aacca aaat cgaa lg'rt 1 gll as
| ACS (SEQIIDaNS.>43). . P2035 (S QlBNO x44)

18 PZ@;@JCAATCGGGTGGTTCTGGG TyrGlns&er%gyste{gHw ot 50

aa gq-a@ D 29) E tngpatct | I - -
a ?gﬁcl\mlob 4\%%_80 O 2 8/&0'%%?5 :

13 PCG/G@@MWA)’EQ@G@G .CTTA@Z@UGMTWGJY@U@?I%}OW 40

ob B SRS BINOEARE Colon CEEQITMNO4EP e whre '
1 coémmmwmmrcrmr@m SV AGHTAIaTIGYSasAs ISR 30

ested with Notl to recover_ the eXeressi on

\é\gigéﬁ Fa@chN@ne‘H?)l nto SACESELHIR N 80) the yeast
4 exﬂi\%ﬁAﬂﬂT‘Gé’??@%ﬁ@T?dT bigib L.nt 0 30

cir ce ectropo at'1on. ver ni ght
CUAAG SBQ lUWNOan)ementl oned l'ibrary was subJ ected to

21 | eSRGCARACH TG Rk ¢ 20

thfgm%@[\y@t mohhe sane antl body The resul ting

cel | lated "onto BMMS plates and 24 col onies

3 mMQ@AAQ&GGQEGGWOfW& akysONAPreG ly&iySertopFhe( 20
GG IERTENEL o8 Dot & SRy 5 T ul 1

7 | EeCTECARTGTGGTGGTTCTTAG LeuGInLysGlyGlySerStopTrp 15
TGG (SEQ ID NO.: 55) (SEQ ID NO.: 56)

16 TAGCAACTGGGTGGTTCTTTT  StopGinkeuGlyGlySerPheGly 15

'~ GGG (SEQID NO.: 57)

17 TAGCAATATGGTGGTTCTGTT  StopGinTyrGlyGlySerValkeu 15
CTA (SEQ ID NO.: 58)

19 CTTCAAGTGGGTGGTTCTTTG LeuGInValGlyGlySerLeuStop 15
TAG (SEQ ID NO.: 59) (SEQ ID NO.: 60)

24 TAGCAATTTGGTGGTTCTCAT StopGinPheGlyGlySerHisAla 15
GCG (SEQ ID NO.: 61)

9 CGGCAACGGGGTGGTTCTAA ArgGInArgGlyGlySerLysTrp Low
GTGG (SEQ ID NO.: 62) (SEQ ID NO.: 63)

20 TCGCAAACTGGTGGTTCTGTT SerGInThrGlyGlySerValAla Low
GCT (SEQ ID NO.: 64) (SEQ ID NO.: 65)
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anchors (Table 1) with varying |levels of display and
the best of which were better than the pREXI 003
WO e@B0r20eXpr essi ng the sanme fusion protein w tPCHIB2EER03908
GPl anchor BQOBl?] Table 1 C one Sequence Am no .
[00318}kingxperteglyayp07nel thenptonesnerssirangatednnke@ stapecodaqgnk one of the

randor@é@cﬁ@?@% f 9@1\{%\5?3@@%@5 W’@é@%gﬁom t%ege 12 clones, two

were d$m@§%am§¥®§§@ingi¢mw?}esim pRIEYS! 0D3and were
found @@@W@T@@m@ﬁ@ﬁ@ﬁé@&ﬁoﬁﬂ% §@pz/‘§@2\9a(l%lr§Ci§6(SEQ IDNO.:

£ DN, E
34) anGCR R R o o e G 2l Y tfkelitbd those sanstruct were
crosslifika@l (NSEGhe DeNi@vall 37 digudgtigde boRding 188 free cysteine residue in a cell
KCAANNKGGTGGTTCTNNK Frarmeshift 80 NNK (SEQ I D NO.:

wall prg@jn.,  CATCAAGGTGGTGGTTCTATT Hi sA nd yd yd ySerl | eArg

60 CGG (SEQ ID NO: 40) (SEQ ID NO.: 41) 6

NNKCAANNKGGTGGTTCTNNK Frameshi ft 50 81 WO 2008/ 072075

PCT/ 1 B2007/ 003908 O one Sequence Ami no Acids Display
[00319)Exarne SRR Ldbrany Gprstrugtipn aggkScrrening NO,. ;. 31)

NNK (SEQ ID NO.: 42) 12 CATCAATTGGGTGGTTCTGIT
[00320%iFeCEaleetiGh piiraBeievtn Varams thaidind SEegnim (g3 arg) inhisit@latelet

| D NO._ .. 44) 18 TAT J TGGLTCT . .
agaregrpty 1 UBFEEY I8 SNRALG I DESEN PeplsasspPtsing hiegs
randorhiPe@mind Gkidsoreithéy didd GEl&Shtédri\6inding se%nce Arg-Gly-Asp
A ydA nTyrd yd ySer St opTr-p 40 GG (SEQ I D NQ : 47) .
(RGD)(igehed ficatfoldd > epresenting a randomization position)

in the %@E-ggﬁélnﬂg) ?é%ﬁgéiﬁéﬁ §? ?Par%?erriﬁ%@@ﬁ(ﬁ( Nﬁ)rtﬁngd'&)oced ure.

[00321] Primers P1980/P2181 and P2127/P1173 were used to amplify pPREX1106
(Figure 11) to obtain fragment A and B (Figure 13).

P1173
289-290 knitting back primer for front fragment
AGGAGAGCTGAATAGTTGG

P1980
289-200 RGD containing random peptide library knitting forward primer for back

fragment
CCAACTATTCAGCTCTCCTTGT567567567AGAGGAGACS567567567TGTCATGGGA

AGGACCTGCTGTTTAAG
5 13% T, 32% G, 20% C, 35% A
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4 TAGCAAATGGGTGGTTCTACT Sto 30 AAG (SEQ I D NO.: 51)
21 TAGCAAACGGGTGGITCTTCT Sto 20 TAT (SEQ ID NO.: 52)
w32 GGTTCTTA Lysd nProd yd ySer St opPC2082007/003908

GACT_(SEQ I.D_NO. ; EQID NO.: 54) 7
6 @MA%@%‘@T%%&T@T?Y&% eud nLysd yd ySer St opTr-p 15
SkE&)/| :55) (SEQ ID NO : 56) 16
7 ?@A@Q&B@T% TTT Sto G nLeud yQd ySeFPhe&4dy 15
(NucleGiige (BED hiniNdze stof) cddorT gAY aGT GEESICAGIN0 B ddmposition to
CTA (SEQ | D : 5 19 CTTCAAGT GGITCLTTG
natural RGBTy S8R HATRAN SN TIE | SHDSTD ORI Ces53) 1240-1254)

(SEQ ID NO.: 60) 24 TAGCAATTTGGTGGITCTCAT Sto 15 GCG
(SEQ ID NO.: 61) 9 CGGCAACGGEGGTGGITCTAA
p2q27A gd nArgG@ yd ySerLysTrp Low GIGG (SEQ I D NO : 62)
(SEQ ID NO.: 63) 20 TCGCAAACTGGTGGITCTGIT
289-298ekritimgfo Gl and pyrsae Malr Aomt Fragmea®&®T (SEQ | D NO. : 64)
. 6 WO 2008/ 072075 PCT/ 1 B2007/ 003908
CCTC%SS&%%%@E& » 50% of the clones were truncated
by a stop codon in one of the random zed codons

effectively deleting the GPl anchor signal. O these
P218112 clones, two were deternmined to have display |evels
jgnificantly. better than pREX1 003 and were found to
289'2@50%?'@1'19(:%@@{’8?%8"P@QPS" P’J‘?Jgt prior to the stop
GGAGRIORACEAGKSAANIIGBAN0. :  34) and CQ° where * =
stop codon) (Figure 12). In all l|ikelihood these
construct were crosslinked in to the cell wall via
P2139di sul phi de bonding to a free cysteine residue in a
cell wall protein. [00319] Exanple 6 - RGD Library
Gap regairsGPUlthi on and Screening [ 00320] For sel ection of
transferrin variants that bind integrin ~iibL3 and
GAGQWBT@AHI%@H@AAT@@ egation, a library was
constructed by inserting peptides conprising three
random zed am no acids on either side of the integrin

[0032£iﬁ?%&%1§§&?ﬁ1%%u@5@'ﬂ% Yad®tized sequence. The amplified DNA

fragments were gel purified and further amplified using a single primer (P2181 for

fragment A and P2127 for fragment B) to obtain single strand DNA (ss-A and ss-B). ss-
A and ss-B were annealed in the presence of ANTP and Klenow enzyme to form a
double strand fragment. This annealing product was finally amplified using P2127 and
P2139 and gel purified to generate RGD-library inserts. This operation ensured that the

library maintained the original complexity of the synthetic oligonucleotide.

[00323] The inserts was used to construct a 7x1 08 library through gap-repair into
BamHI-BspEl digested pREX1106 using the electroporation method provided below.
For each gap-repair reaction, 1.4 0Og of BamHI/BspEl digested pREX1106 was mixed
‘with 1 Og of the aforementioned RGD-library inserts and electroporated into DS1101

cir® yeast cells.
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(RG) into the If scaffold (CXXXRGDXXXC, X
representing a random zation position) in the 289-290
wa@aniomo7mes d position of Transferrin through a RORIB2007/003908
kni.ttié}% procedure. [00321] Prinmers P1980/P2181 and
[00324;}1i19h/ icrnceEleoteanprationned YegstRSdtdecir))dpg lilerary)
obtain fragment A and B (Figure 13). P1173 289-290
Constwﬁtnl ng back prinmer for front fragnent

PRSP0 VEETS hI YS9 SKORRede 31 REPRIG 2% wiv

%ﬁl@%&#ﬁﬁ?@r@&?&%@ﬂ ARl A e 4G ca

2) SIS Y55H D750 7R0mEH e YRR B0 R, 450 &

3) Fiallert salrBbpenBhitond Ay PR Bk am no acid

4) Geseriite Séﬁrﬂgwgétaﬁéﬁ'eﬁﬁé%&tﬂ@@b mE' Hg10mM Tris-HOI,
P e T A R PR R ”?‘i%%‘é@“%%"e‘ate

5) @é&@éﬁ%ﬁﬁ@%&ﬁ%@&%@%ﬂ@%&% rué%sal t GPl lib

) At Gtz TP T Ly lﬁszehoé’iéﬁ]en?é' e anpli fied DA

7) Eé?al&ga tf%ﬁi% %{2 ( Eﬁglrgﬁ%&frﬂﬁggﬁeﬁ?pk ;:ngdpzlm
for fra nment to obtain single strand DNA (ss-A and

8) YYash wit ﬁoml-aﬁateg@e waigsrat rapndigmperalyirehe presence of
dNTP and Kl enow enzynme to forma double strand

9) Waginthe peffeiiin 1Qﬁm$a¢f sigrilprwatet et (o temBaerafuigapl i fi ed
usi ng P2127 and
10)Wash the pellet in 10mL ice-cold 1M sorbitol.

11)Resuspend cells in 60uL of ice-cold 1M sorbitol (enough for 6 transformations).
12)Keep the cells on ice and mix in sterile microfuge tubes:

i. 50uL of competent yeast cells
il. 1.4ug DNA (up to 5pL)
iii. 5ug of ssDNA (0.5ul 10mg/mL)
13)Incubate on ice for 5 minutes before pulse. Tap cell/DNA suspension to the

bottom of a 0.2cm ice cold cuvette and pulse once:

i. Voltage 1.5Kv
ii. Capacitance 250F
iii. Resistance 200Q
14)Immediately add 1mL of a 50:50 mix of YEP/S and 1M sorbitol, transfer yeast to
a microfuge tubes and allow yeast to recover at 30°C for one hour (May not need

to recover, test is needed).

15)Collect cells by centrifugation at 5000 rpm for 1 minute and wash once with 1mL
of 1M sorbitol.
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P2139 and gel purified to generate RGD-library
inserts. This operation ensured that the library
woradoanzioned the original conplexity of the syne¢E1B2007/003908

I I d 00323 Th
10{ineapans TSN orac SORSBEERH Bl SUBTPlly neubate

p I-BspEI di gested pREXI 106 using the
€l'ectroporation nethod provided bel ow. For each
gap-repair reaction, 1.4 ~g of BanmHUBspEl di gested
PREX1106 was m xed wth 1 Ag of the aforenentioned

[00325]Fieh ol Trans Dodes G mormi et s e i adus Ve yepay liorary
on pla%@%%géd Wﬁtﬁhnt@bﬁh%ﬁiﬁ%ﬁ f%nﬁ*%h@ﬂ;ﬁl@fél@t@ qfheYﬁiﬁflcatlon of OypO3

cir) brary Construction. 1) Inocul ate
mtegnrm(asmamecnm acogqr%nm@ Kidenan ehalr with minos Modifisageasn dillman et

Ry e A E S R S

coatingBuffEdd iV Bofateaudfelr, SH |9C51)fél")d codpd Goitd ecﬂetﬁéishmvieymght at

centrifugation at 2, OOOrpm for

4°C. Aftgssinsinaiirea fimaseitis peffer AK20 ﬁéMI"éftS-Hﬁ")' mﬁ_%ﬁﬁr@'\ﬂ NaCl, 1

oo WE Y e VA AT QUL o P i

binding Buffer 811% BSK.UDNt®thelplate A01CGBg00 ubjts Afldvernight yehsl R&D library,
JTT. 7élncubate for 15 mnutes at 30C in a, roll
grown in BMMIS (R sHemsbal 36C 20@ipm.evamealecizd Py ssntifugation and

R RIS B O R i

Dg/mLcm 1F‘(seie§n|fmgdlahﬁ\/lﬁa[3gﬁmidbr 2 ]édRe@tmpeamU melubatddwiio pbated
I Ce-Cco or ol enou
integrip rf%fn%hek'?ﬁa@ti R At gqrﬂiq@w'@me%@@ppgd SRl weram@shed away with 3

t t t t
washeg g{ﬂ@ﬁﬁpﬁg@ﬂgg&%ﬁg%ug we'?Q%u%&?eoggg gp Sggﬁ;

(0.5p1 10ng/ m.) 13)Incubate on ice for 5 mnutes
bef ore pul se. Tap cell/DNA suspension to the bottom

toos26] ReRgicfieR £SabIE FIAGhEE ' M reei ot ance 20082
[00327] The DNA coding region for the N-lobe containing the RGD sequences was
recovered from the yeast display vector and cloned into a yeast expression vector to
produce soluble Tf molecules containing the RGD sequences. These were expressed
in high cell density fed-batch fermentations and purified by column chromatography.
Examples of sequences of selected clones in comparison to the sequences of natural

0103 ligands is provided below:

Libay € X X X R G D X C

#41 N s[F q !

#32 bl g 1 R

#14 Q G S N

#16 G F H D

#34 R Q H A A

#39 Yy & s H

#30 N S R g |

#37 HI Y
Flavoridin  C R 1 A D D C
Kistrin ¢ R (A1 DD C
Fibronectin vV T G A
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14) I medi ately add 1 nL of a 50:50 mix of YEP/S and 1
M sorbitol, transfer yeast to a mcrofuge tubes and
wa@bdosmrypenst to recover at 30C for one hour (MWT/IE2007/003908

ed to recover, test is needed). 15)Collect cells b
[003233&?@”%'@'&4‘2'89 analy§i®o rpmfor 1 minute and wash oncey
of M sorbitol. 85 WO 2008/ 072075
[003231@wep132m@mg)9%3@@ Tearebedips iiintagrin wasdpeaswed sk ISA-

eanfBSSAAGY B RN el BEAP ity 1R pstos ovenon
at 4°C s #istet evbré uloekduewliie dsiffed Astaintainingbt ArBS A@md).856%s Tween-20
(bindimgraiaaHor 2 GROB SRRt WG Gad sy podas sleted i
S T g
washed Withblodfer A coetgining WeB5 Wi Tweerd 20 (washdiuffer). dB\()urndw material was

ting.buf te buff
detectd Gbiod higiny Separit i artobwang ShesayidtieRein Bifding bufter,
washlrfd'_\lg?tlh %shm&%rtfblmnyéd&h%ﬁ eQuénﬁ%@aoW‘éf'Bﬁhcﬁng@Las  done on
Spectrw[aszermm &Mlemdesww‘dablsoﬁwe& peing QuantaBlug flwaregcent substrate.

See Fi ndyfwg buffer + 1 % BSA. Onto the plate 40 OD600
e PPN &* of overni ght yeast RG library, grown in BWMWM S

100330137k DI, fias Hen ASRsRad" BreoraPRis Ffy assay format.
Integrnk? Wd‘s‘ifoe%& Bn& p%t@@\’lvélf@dﬂ&c@as&’s EBN D] V'ﬁHndOB&fly @8 cohtrol peptide,

for 1st selection and g/m. for 2nd
and bl@tmydaied dikyoneation inhindiag duffar ware;add@djto appEpriate Meils 2nd

atowe{{3 R Syetyialh o445 FiSieB TR st GG e el ¥ pmd

fibrone@th was @stecrel uﬁﬁg ettepl WA HIRIPT @lisititatiorodf adinkl\veas done as
Proteins. [00327] The DNA coding region for the NI obe

abOVec&@?eF'QWr@g{Q he RGD sequences was recovered fromthe
yeast display vector and cloned into a yeast
expression vector to produce soluble Tf nol ecul es
cont ai ni ng the RG sequences. These were expressed in

[00331] Pdatetat| dggtegation dralybist. ch fernentations and purified
by col um chromat ography. Exanpl es of sequences of

[00332] Plistelet @aggteyationi a’aseqmre penformet] Watmﬁmmlseqﬁstew‘t-nch plasma
natural A1 br3 | 9and rovi ded bel ow Librar

(PRP).; s Ristelels weke ebtaigd fiom annr@e he plaiglets werg dﬁuteﬂ to
2.5x1 oBml* ot L%e.GP%tglelt\'aggregatlon was measured with an aggregometer at 37°C
with stirring (900rpm). Test sample was incubated with PRP for 10 min. prior to the
addition of ADP (10uM). The extent of platelet aggregation was continuously monitored
for 6 min by turbidimetry and expressed as the increase in light transmission. See

Figure 16.
[00333] Example 7 — MUC3 Stalk Engineering

[00334] For display of proteins on the surface of yeast, human MUC3 (hMUC3) protein
was optimized as a display stalk. The hMUC3 DNA sequence (Genebank accession
#AAC02272) was moadified to remove some of the repetitiveness and allow construction

by synthetic oligonucleotides codon optimized for yeast. The resulting hMUC3 stalk
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#16 GFHT D #34 RQHT A #39 YA~S FAH #30 NS
RVONI #37 HERI T Y Y Flavoridin CRI AFDDZC
we@sniw7C R1 MDD C Fibronectin VT G S A BGr/i2007/003908

2008/ 072075 PCT/ 007/ 00390 3 | t
SeaueriieSeRGeINENGS PEIOY0BaL Y BRFEEH ) GG R pieBration

; AN o integrin was measured by ELI SA.
Plscatai %P rél“r;} m%?yéu | ut ed in coating buffer and coated onto

oosssfR 5EFE K R 4FEEI6 g P B oo

displayvésor. ZPhe oRIUTS lD;NAmséﬁeel)ucé wasifunhenaéngmeened through random
tenperature with _shakin

mutagejiefis ARD ISeIacHPN E clongs tgafeTg?eggt@E%mt bl %PWQ?%@‘A
seque Qé %Dbjecgébg@%gomensegf r%b s lé"bB)9 Brrg%ﬂﬁ{e PCR,

a| ni ng
GeneMm‘plarII kit (Steatagéliae e CT ezl resiltirg BC& ﬁragﬂnanteaWere digested with

Soel il o RRLSS g SRS G PRI 1At pure wes

used thc%ﬁHIsﬂohﬂtE @8// KL 1BIREI Mthe\BalIsdRa Hated OtﬁP?FdWr@Ubémlght and all

Gem ni EM and Soft Max software using
the bnomas@rresomdsftmntﬂn@ptate BlasraiddaN was [Q}Im/soﬁfd digested with

ot 410 SO AR P55 B AR GARAE R SRR HAPEA banc

was cutiofn BeP&kE BuaiedbPHE reduiltimg DINXoniining e Notlpﬂmlayleassette
and brotinylated fibronectin in binding buffer

with hNMdgSastalk va@?)ﬁbpefiamf@ BPAL3orkases YQﬁﬁéG"&PéaSbV%‘éOT 'PREX1003, by

at 4C. Pl ates were washed with wash buffer
9ap- re§¥|g 'ﬂg (} fibronectin was detected using

o035l g o e AT 8PP B3 H3508080 ¥ paning

selecti@f @h}fﬂét‘és doREstBith Aintit ELAG agipbagatinomtkFRRYyantildy (Sigma

rmed with nouse platelet-rich plasm (PRP
F9201 Pivas ipHes 28 diions ibBoainebUTPBORBNEBSEate puger, pH 9.5) and
coated%}rﬁ{)eal ﬁ%ff‘ld%rc?veq it 6E48¢ A?te?ﬁh%fﬁ/tﬂ;eé‘ ihel 3ith binding buffer
aggr eg a Pon°was~ meas an aggr egonet

(PBS-HtZ SHNCEDTA M %tB3A), tige pBRE m@s) blodlesd fos @npb@rsve RT with binding
' the , additi

ncubat ed W|th PRP for 1 n. prior t
butfer. gD ABmo( ey OverugRieaR chkUis Brs fatédlad Abgtisganiag in 10mL
bmdmgf@ﬂitférné‘r%‘ﬁ‘lcﬁbaﬁ?d' Wi @dated antibody for 2 hours at RT with gentle shaking.
Unbound cells were washed away with 3 washes using binding buffer and bound cells

were collected.

[00337] The binders showed a high level of protein display as demonstrated by FACS
analysis (Figure 17). Individual clones were isolated to obtain a hMUC3 DNA sequence

that was stable in E.coli and gave high level display in yeast.
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for 6 mn by turbidinmetry and expressed as the
increase in light transm ssion. See Figure 16.
wQ 0@88jo7Exanpl e 7 - MJUC3 Stal k Engi neeri ng ( ORGBIB20871003908
di splay of proteins on the surface of yeast, hunan
Mod:fu@d)bﬁn‘(am 3 gene 5hQ WaNOopt)ni zed as a di spl ay
stal k. The hMJUC3 DNA sequence (CGenebank accessi on
#AAC02272) was nodified to renmove sonme of the

TCTA(B'PA@'MGA(@G%@WATAUTWCAvGWQMGOAC'E&AGMACC
onucl eoti des codon optim zed for ¥ east .

ATCTQ/éﬁCAA@TGQUEE@Tﬁ%TFCWW 066d16% FAcadhBacac

concfERARIUEER PrAREradeteTerre ORIt et AsiCT
ACATOACS"GW CT/QO$@5]AWDAGM@AAGGW‘@MG]%AA®M&CAGNM\G

crccliihatsacclpaliEk oA AT ko
CAAGC ?@@%@ﬁ%@%?ﬁﬁAﬁWC@%CW

tabl e | CO|I. sequence was
ACAC@M@T:T@AAGT ACACOATCTETATAMNIC GTCAHENESCTCOT AL TGA

cacTPEAI EhTeeAC IR eAR tAGT S ER AT encAfcanaTe

AAAC'&PG'TA'C'}‘I‘“'IQIBGWC@U@CAC@@I@TAGC%@QRG’TMTTA?GQMC

. The Ilg\atlon m xture was used to transform

TCCT/ECA@TTOA@CBI%C CHECAT CI CAAACATEALT BIATAGITIWCAG

coAL AR G A GEE ATTARGACAI AT T GA TR TReTT

CGAAGQ'UAA@INTC@NC@&K@T R@AQJCDWT @GEWCFA@TQIE(DTTCGATTACTAGC
el ectrthores rrect siz was_ cu

ACTGAG&@@'@ CJ@AMTTQT%TAGETQ&MWGQO@FW Qﬁﬁt@ﬁﬁ%G

CACA?%W@(%@& g\x‘séé%é@eas di SHTay vect or@f*ggié\%é@@ &

GTACAGAGRCICT TAGYEGANT. C(B@CTAGC'PCTI'G’T@TETAG@' AGBATECOAr e

ToTTEHrblTREACAAR EATTC ARG AT Toe A TR BERhACAn

AAGcA@ﬁrGﬁA@mAﬁébAﬁmAme@bAmﬁddGa‘FrA

lution) in coating buffer (50 nmM Borate buffer, pH
CTACM@T%@AMAH%&&T&T%SM&GGd'\QTGA@T TGETECATG

TCTTGS Ak GeARAGETATRCEATBSIAC TRl 3T R A A T CiT
TACTB@GREN@MT@@ACMG’F@A@TCAA@T@@@mmwesrctﬁAGTTCTA
over n| _g&ast culture was coll ected and sussended in

CAAT'EFMG nd ToACATed AGTACHSCIATHART &
ACAA Egoun db(@A]E{ éc'i‘%#’ﬁéﬁcgﬁé\;‘&)aﬁ@cﬂt%ﬁﬁgﬁcﬁ A PETAGCTT

S vere es using
GAGTA%N@AW@G@AA@WAW@WTO’GAGAAWG’ GACTEQTICCTCTG

TTGGHACH ToCAS I R AL T cARRPEACT T c CATRAA A
ACAGACATTAGCACTTTGCCAACAAGAACTCATATTATTTCAAGCTCACC
ATCTATTCAATCAACAGAGACTAGCAGTTTGGTTGGTACTACATCTCCAA
CTATGTCAACAGTTAGAATGACTTTGAGAATTACAGAGAACACTCCAATT
TCTTCATTCAGTACTTCCATTGTTGTTATTCCAGAGACACCAACTCAAAC
ACCACCAGTTTTGACTTCTGCTACAGGTACTCAAACATCACCAGCTCCAA
CTACAGTTACTTTTGGTTCTACTGACTCATCTACATCAACTTTGCATAAG
CTTTTG
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anal ysis (Figure 17). Individual clones were isolated
to obtain a hMJC3 DNA sequence that was stable in
wa2@elor202hd gave high | evel display in yeast. B&I/i#2007/003908
2008/ 072075 PCT/ 1 B2007/ 003908 Modi fi ed human MJC3 | .
[00338}ExanmBe@ + Randomization of Surface Exposed Transferrin Amino Acid

Resi TCTACTAGTACACCAAGCTATACTACATCAATTACTAGCACTGAGACACC
eSidYeRCTCATTCAACTCCTTCTAGT TCGACT TCAAT TACAACTACAGAGACAC

CCAGTCACAGCA TCTTACACTA \T
Trans A TERON RO T R0 AR P APRAARD A ace exposed

within HREATCTREETAURAGTAEAECATICNET ARCADLGRECATT AeTSsUED @A but would be

a C-I- >
molecuT@W&%@EB%@%ﬁ% m%@;& W@?&%&%&s would only

requireCENAGPCRaDST GRECasGURbarawircomyT ritieT 28daT4Adransformations  per
. TATT ATACACCTTCAGTTAGTAG
library Wﬁ%TC@GG@TTGﬂM@
GTACAGAGACTGTTAGTTCATCGACTAGCTCTGTCTCTAGTACTATTCCT
TCTTCTCAATCCACAAGT TATTCTACACCATCATTCTCCAGT TCGGCAAC
ExamplesaidbiesT rassitie SitRs@ e TCAACACCATCTCTACCATCTTGGGTTA
CTACAAGTAAGACCACATCACATATTACACCAGGTCTGACTTCGTCCATG
TCTTCGAGCGAGACCTATAGCCATAGTACTCCAGGTTTTACAAGCTCTAT
Site | TACTTEGBCAGAAT CSHEANRDZAGT CAACBREANCATTGHIDAGTTCTA
CAATT TA@AU@TT%%UAUA@&TATTA CATTTT
ACAA GAGACAGCTGT CCAACACCAGTTACA AGCTT
GAGTAGAGATATCCCAACT AGAAGT TTGAGAACT TTGACT @GR FCCTCTG

TTGGTACCTCGACTTCCTTGACAACTACAACTGACTTTCCATCAATTCCA
ACAGAEBITAGCACT TTGCCARRSSAGAACTCATATTATTTERACGCTCACC

ATCTA TC‘AAC‘AGAGQ%%%AGT TTGGT TGGTACT g%éTECT CCAA

CTAT CAGTTAGAAT GAGAATTACAGAGAA CCAATT

TCTTC&BPCAGT ACT TCCAT BZBTGT TATTCCAGAGACACNZNGTOPASRAI)
(Optional S298) K217(Optional)

[00339] Example 9 — Expression of Transferrin Fusion Protein on Surface of

Mammalian Cell
[00340] Materials & Methods.

[00341] HEK-293 cells were grown and maintained in DMEM (HyClone) supplemented
with 10% fetal bovine serum (HyClone), L-glutamine (GIBCO-BRL), & HEPES (GIBCO-
BRL).

[00342] The human placental alkaline phosphatase (ALPP) GPI DNA sequence was
generated by annealing primers P0926 and P0927 and then extending with Tag DNA

polymerase.

P0926
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ACCACCAGTTTTGACTTCTGCTACAGGTACTCAAACATCACCAGCTCCAA
CTACAGITACTTTTGGTTCTACTGACTCATCTACATCAACTTTGCATAAG
w@Ingn@de WO 2008/ 072075 PCT/ 1 B2007/ 003908 [0@6@&32007/003908
nple 8 - Random zati on of Surface Ex

ACTARG A CE T GO CAG AAARE GG CTATAL BEAGCEREEECATCCGE

GTAGR R e ATl ats. oo, 6 sur ace

exposed reS|dues i.e., not inserts, at several points
within the Tf mol ecul e. These residues do not need to
P0927pe sequential but would be preferably grouped in a

. , . : . : fr
TTATG AT AT AT B R e TR AT AACA G RA WG TAB GG oCA
GCAGAGTBAABOAAARGE TBGGHE® exposed resi dues would only

require -107 proteins, and as such would only require

20 to 40 transformati ons per I|brary (dependi ng on

the quality of the prinmer). Exanples of three pOSSI bl e
[003431TmesP@Rereaemreamndfwwee po®bare! Biine 261ayclescd°Cdes 40 sec,

55°C oA 66 ANRTPERT PIREY o’ﬂe Egg@%%%%y ROPH S Gnle POR

produJ'gr e #eétéagﬁ Ifl-@?dlll i@ the Pﬂﬁflﬁ/)(ﬂa']“ 1 sit&§ bPPREX0757

rrace o Ian Cel |
(F|guré\/ms)smm¢rs re8ndkeechadeas] G@J;sepueme Z06 thehlsequeneedyr da resulting

tesmi SRS 5 5 S 350 BB IRRL B W FLaG Tag

at the N%ﬁﬁ@ug% th& HiRRES G Bgten8Rat thd @Q%ﬁﬂ]nu‘gh ETHIS AT cassette

pl acent al al kal i ne phosphat ase ( ALPP) DNA sequence
was mogdified pd e &t @ad B} eadmidaning iNtedhe rrmnrmhan @xppssion vector by

PCR wath pr?nr%eerns Sﬁ% d hd %Zyztﬁhun-lc-iaég tl%llo%’lw ggﬁg?ghs.@zg%sfo?q min., 25

cycles 94°C for 40 sec, 55°C for 40 sec and 72°C for 2 min followed by a 7 min

extension at 72°C.

P2225
CACCATGAGGCTCGCCGTGGGAGCCCTG

P2226
TTATTATGGAGCAGTGGCAGTTTC

[00344] This PCR product was cloned into pcDNA3.1 (Invitrogen, Carlsbad, CA) to
generate pREX1235 (Figure 20). The sequence of the mTf cassette in pPREX1235 was
confirmed by DNA sequencing.

[00345] HEK-293 cells were transfected with pREX 1235 using FUGENE 6 (Roche)
according to the manufacturer's protocol. Cells were washed in 1X phosphate-buffered
saline (1X PBS) and lysed overnight at 4°C with cell lysis buffer (20 mM Tris-HCI at pH
7.4, 150 mM NaCl, 1%Triton X-100, 1 mM EDTA) and a mixture of the Halt™

phosphatase inhibitor cocktail (Pierce) and a protease inhibitor cocktail (Sigma). Celis

91



WO 2008/ 072075 PCT/ | B2007/ 003908
ACTAAGCTTGACCT GECT CCACAAAT TGCT GACTATACCGACGCCGCGCATCCG
W@2008029825 COGT GGTCCCAGCTTTGCTTCCTCT  P0927 PCT/IB2007/003908
TTATCTAGATTATTATGGAGCAGT GBCAGT TTCCAACAGT AACAGAGTACCGGC
were penete@dAGa@@viA@@AAmormaMf@o@merW@nmﬂs iceHeetedand allowed

to bmd 5@@%{@% §83§% éé@haa]).fatf po?tzégbcc yﬁéﬁaests %fe efv9 sofég once in

lysis bJﬁéﬁ Bw@ XilrRI3Sih Misbuffeted shlife ?@ngwmﬂrmﬂagﬁﬂﬂw 150 mM
wth Hndll UXbal, cloned into t e H ndl I 1/ Xbal sites

NaCl) {0. @%Ema% 108 ad engsjn 1XHBS. SamRies were ehded gpNuP AGE®

Lo SR RSN DR P, O 5 s o
was ruhmTf 2 NMRAGE ™FUAZ B adRs-Tals geﬂﬂl‘NﬂtcigGlﬂ) ransl teanrtsférined tmmﬁVDF
(Invitragem) MatbEneoHtn UPAGE S TTarler bw?éria%nérérﬂé%ﬁﬁtea& 4TRES
mstrucgﬁﬁg‘;%o;g un e‘rf&ﬁegrl?‘gfff}h%fﬁﬂry WEES AT | 1'3@!588'3-25225%

OW ng condi tions: 94C
Tweenr2®). for 25 attrpoheterfgésatue afdl ;srebed%th blotmyletesjeprlmad/ antibodies

agams;ggtigr W}é@%OMd bé%&%%&‘ix en3| 0 atﬁman%'ansferrln

(1:4000 WT@E%‘@%@WJJ&% tr{a%%‘ffﬂh E&&a%h@ﬁﬁ%&!@l S¥tific) for

cloned into pcDNA (I'nvitrogen, Carlsbad

2 hat @@mt@nmmﬁﬁa‘s followed by pu atlhe vgthysicepavidin-haise-igdish

perod 8534 F QoL e APy I B G R b ase

COH]UQQQ@;SPIER@'—T}PF&‘ $ h(&R®h e)ﬁ\lteﬂmweﬁj 10 émfetdeaalotmylatlon experiments,

manuf acturer's proto wer e washed

blots wetig PreRacwEh oMby 84- Hgﬁ (,1@((01)?@[93) Q\Hd)lqneg/@fe developed using

e SUURSEAS8 036 B AR Bl SUBIER ghER gy on e
Fluor-@dMailthimeater BiotRadheudilag tHEMQuphtiypDat Sodtwarki(bidt ®0; Bio-Rad).
cocktail (Pierce) and a protease inhibitor cocktail

[0034d] PIEKRD3 ek Wer8 tralefed fdt 2201 53%@0?16@@@7}60@3@3&3 were
were pelleted for 30 mn at 14,000 rpm a

washeemb@erﬁaﬂaﬁtn sletiiey 479-60ldK RRS. aCPlmagre ffaf-mrﬂ@ted with 0.5 mg/mL
of Sulfg NSt ﬁ_@g c%ﬂ?fe%?%npﬂﬁgﬁce()% QWBéoc{r}dsz%l@éteé%n Eebdi& $latform
Wer e washed once in WO tines 1n

I"'s buffer
for 2 hiTai 42huFblkoveidgsairiace bﬁdtBﬁdat(oZO celi$ Wers wdShedtthigd fimds with
150
quench EufngM PBS + 100 mM glycine) and resuspended in cell lysis buffer for

immunoprecipitation and immunoblotting as described above.

[00347] HEK-293 cells were transfected for 24 h as described above. The cells were
washed once in sterile 1X PBS, then resuspended in additional 1X PBS and counted.
4.25x10° cells per sample were transferred to 1.5 mL eppendorf tubes. Cells were
pelleted at 4000 rpm for 3 min at 4°C. Cells were then blocked in 1X PBS-T (0.05%
Tween-20) for 30 min at RT, spun down, resuspended in primary antibody (1:25-1:625
mouse anti-FLAG BioM2; Sigma), and allowed to incubate for 30 min at RT. Cells were
washed twice in 1X PBS-T, resuspended in secondary antibody (1:100 goat anti-
mouse-APC; Molecular Probes), and allowed to incubate for 30 min at RT. Following
two additional washes in 1X PBS-T, cells were resuspended in Cell Buffer (Agilent) to
bring cells to a final concentration of 2x10° cells/mL and loaded onto a cell fluorescence
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NaCl) + 0.5% Triton X-100, and once in 1 X PBS.

Sanpl es were eluted in NUPACGE(r) LDS sanple | oading
whedoB®er20¥s sanpl e reduci ng agent (I nvitrogen). HEEIB2007/003908

recovered protein was run on a NuPAGETM 4-12%

chip (@illsFITotescgace Lah@htp@d@ienﬁ)gimd) ay persmanttagturer'a insiortions. All

Facs odlsod RETE PeRBIRE Y ind AYRATEI00 )R A2 o sotware.

bl ocked in 5%nonfat dry mlk in PBS-T (1X PBS + 0.2%
Tween-20) for | h at roomtenperature and probed with
0341RYsypy! ated primary antibodi es against either FLAG
o d(all%tlst’fo% nouse anti-FLAG Bi oM2; Sigma) or hunan
I .

0034‘:{] 'Lg Isg rf{dnﬂ ceﬁ\ tréﬂ%@g@@ltﬁ%ﬁtﬁé?ﬂ@ﬁ%&%?S][blr?ﬁé#k {}H{'@%ﬁted cells
- were s&bjelt:mmtotla‘rm&mMreb@ut(aﬁHh whitbl ehrmAEUAGyagaimsbmlade andt dubsequent
n- horse-radi s per oxi dase

westerPy g puREOPNGI SIS FloIDV S PHES AN PLAG, s transterin
antlbocg?gg#cl&ﬂ&%mghﬁfﬁéé tﬁé’bre]sehc@tof Bdth t’l\éﬁ%ﬂﬁ’f hNE k—')LAGf é)letles

ace biotinylation experinents, l ots were probe

(Figurasth only SA- HRP (1: 2500; Pierce). AII bl ots were

devel oped using the SuperSignal West Dura Extended
[00350PpREX 12353 habtirtrancfécted e¢lisawdres s wfade- b@ﬁnplatémprlor to Iysns and

Fl uor- STM Mul ti | mager BIOF? using the Quantity
subjecgg#tp\,qmr@uqqprgmgttgtm@ FLA g¥e gpR. vg@g;e%lplpgtlng using
S“ep%ﬁ“ﬁ%;%%@&%f?éé'“?kaﬁe@g"%“%ﬁgﬁ@% bR BeR¥fl pidsfhp Bggrbrane
proteinSakill bevaatecteHdn wasterndalottingh AFEAGgprecipitable protein of the

preciciBH BRFURT BiF' G N ePGaR: deRprF g (et he FeAC-Fansferri

fusion I_soé*p?éé% §Ntﬁé‘6€ll BughéSWiglieor), cel I's were washed
three tinmes with quench buffer (1 X PBS + 100 nM

[003519 Mﬁ'itféﬁ)all@qpaﬁs?éé‘é@%% q\[éré Sﬁ%HCtéd’ & fudtebésicd- Q%tlvgted cell
nopreci pitation and | rmunobl otti ng as descr|
sortmga(Eé\ﬂS) QW] AHERoI@ Ir3creas ¢ m mrmng wassfhsenest ihopREX1835-

r ove., The onc

transfelfed 5415 releiivado R trABSRE st erls. Flvalll deroietng Setkguriace
expres8ith SFAHEFRAG-trhn3RFARFUAEH |(l5|gDﬁ§ 28pnpl e were

transferred to 1.5 nL eppendorf tubes. Cells were

pelleted at 4000 rpmfor 3 min at 4C. Cells were then

bl ocked in 1X PBS-T (0.05% Tween-20) for 30 mn at

RT, spun down, resuspended in primry anti body

(1:25-1:625 nouse anti-FLAG Bi oM; Sigma), and

allowed to incubate for 30 mn at RT. Cells were

[oozszmthsdgﬁ YMeC srés@nt hvERtor hak SepRfsdabed rh a@femr\mﬁf beference to
antib oat anti- nouse- APC, Mol ecul ar

examplasOamv)e ltaﬁ ander that verieus madificatiops aanrbexmarte, without

departff tSH 1 sp b RE RIS Ve APRAEMA, the Rojoitah i g8 only by

the foll@ﬁ/id claing All itbd parests} patehoapplicalivhd anaelbticatiordnéferred to in
| paded onto a cell fluorescence 92 WD 2008/ 072075

this applisgtionayg heweindoeorpreratsd (W@efefﬁn%#féﬁ@érr@@"ﬁ%m p(r)

Kit, Agilent) as per manufacturer's instructions. All
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FACS anal yses were performed using the Agilent 2100
bi oanal yzer and 2100 software. [00348] Results.
wQ 0842074 ysates fromcells transfected w th ePCTEB2007/003908

pREXI 235 or nock-transfected cells were subjected to
We claiftrunopr eci pitation with anti-FLAG agar ose beads and

subsequent western blotting. Probing of western blots

with either anti-FLAG or anti-transferrin antibodies

ci earlgf@k&@f@pﬁdtem@ﬁnphgngr esence of both transferrin

and FLAG noi eties & gure 21). [00350] pREX1235 or

nmock- t(@aAdransirindd] )I@Oiﬁé)‘ andur f ace- bi ot i nyl ated prior

toly nmunopr eci pitation with

ant i ISZ(EZ@ZISE §§§'§Cﬁﬁ5m@?g’fn bl otti ng using

st repaw di n- HRP. Surface-biotinylation ensur es t hat

osed a mhr ane otei,

ot bt LAF TR QIERRRAR QAT hahhblem seidiaen aroiei Girther
Compﬁpé'g@gfé"@fnoﬁé} predi cted nol ecul ar wei ght was

observed, denbnstrating that the FLAGtransferrin

fuslon IS expressed on the cell surface (Figure 22).

03 Ltlon ranfec eIIs wer e
{5 11 upreLEln SRTens AR T of BlafE e PR FUSR Brciein further
compri?ééﬁﬁé(ééﬁwaﬂhﬂkfw@hﬁemb@iﬂease in staining was observed
i n pREX1235- transfected cells relative to
nock-transfected cells, clearly denonstrating

oL LA SUIER Met, WSt F AN Ry s oo
directliy o ¢d slaitk masetpeen described in detail with reference

to exanples above, it is understood that various
nodi ficati ons can be nmade w thout departing fromthe

P 1 o Ry DR PR A Wi o BYREK R

comprissEseaTt anclpm‘tmolet)appl i cations and publications referred
toin this application are herein incorporated by
reference in their entirety. 93 WO 2008/ 072075

RCT/ | BARDHIsINSSOtein \8 cHif TMwHerefh fHéStratsfer Rl rﬁbfé%ls a transferrin

conprising:. (a) a transferrin (If) noiety and
protein,ra epdifiechirantifeginprotein or 2 fragreentibieceofpr ot ei n of

claim1l1, wherein said fusion protein further

corrprises a stalk noiety. 3. The fusion protein of

ct.ai MThedfusraprdtén ofeligl 6 witerdir Ul teang?e®ingdrdtein is a human
further conprises a cell wal | I'i nki ng menber. 4. The

transfqrug,ggﬁtem otein of claim2, wherein the transferrin
noi ety is fused

8. The fusion protein of claim 6, wherein the transferrin moiety comprises the
amino acid sequence of SEQ ID NO.: 3.

9. The fusion protein of claim 1, wherein the Tf moiety comprises the N

domain of a Tf protein.

10.  The fusion protein of claim 1, wherein the Tf moiety consists of the N

domain of a Tf protein.
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directly to the stalk noiety. 5. The fusion protein of
claim1-3, wherein the fusion protein further
W@ pHn7®es an anchor noiety. 6. The fusion pr OPET/TB2067/003908

claiml, wherein the transferrin noiety is

t0ansfldte fusionppretein of claimobiwhesgin then remetmcwaf@%a portion of
ereof . 7. The fusion protein of claim
theN@5m r{eé@gﬂ?ph)tgﬁ ansferrin protein is a human
transferrin protein. 8. The fusion protein of clai m 6,

vvherelnthetransferrl noj et es the am.n
adi-d sisision proteipef clsimd -w regmﬁh mag%ﬁo'apaﬁﬁ the C

f wherein the Tf noiety conprises the N
domanﬁgﬁ%'ﬂ’&?gea Tf protein. 10. The fusion protein of

claim1, wherein the Tf rmlety consists of the N

of _a Tf praotein 200

BT | RS RIS R G SaiE T GRTYING: TToHY epnsisleof the O
doma efbrbignl f noiety conprises a portion of the N
om Ignﬁ mfrk?)f a Tf protein. 11. The fusion protein of

claiml1l, wherein the Tf rmlety conprises the C donain

of, a | otein.  12. T sj.on tejln. Q [ aim. .

Wer e8I Brotgifis SR b S 8Tef Biscl Bl PlnBlfes a portion of
theCJém@IrPéﬁé 7§ picteinihe fusion protein of claimi1, wherein

the Tf noi ePy conprises a portion of the C domain of

a Tf protein. 14. The fusion protein of claim1,

wher e"lrhe% fiRiol pr%?él t&f cf‘a?fn% Pi \kﬁ'erreﬁ'pﬂ’m‘éeﬁ mgie\’)‘{ Eﬁ%bﬁé r&duced

157 The tTusion pro cl'aim wher

glycosytitiehy i s nodified to exhi bit reduced binding
affinity to a transferrin receptor. 16. The fusion
protein of claim15, wherein the Tf noiety does not

bigNd tehef fusfc{r?ﬂf%ft&ﬁrdf%laﬁﬁoﬁ%‘i’ére#t 'ﬂﬁﬁofe%ls%odffled Jo exhibit

protein o wher e
reduced)bmding)aﬂflnlty&dade&nhsﬁrﬂnrretgptbo iron. 18. The fusion

protein of claim17, wherein the Tf noiety does not

bind iron. 19. The fusion protein of claim1, wherein

e TITHEfRIoh bteTRdf cifsh 13 iisat8in the Tf moiety does not bind to a
transferrin receptor.

17.  The fusion protein of claim 1, wherein the Tf moiety is modified to exhibit
reduced affinity to iron.

18.  The fusion protein of claim 17, wherein the Tf moiety does not bind iron.

19.  The fusion protein of claim 1, wherein the Tf moiety is modified to have

reduced affinity for bicarbonate.

20. The fusion protein of claim 19, wherein the Tf moiety does not bind to

bicarbonate.



reduced affinity for bicarbonate. 20. The fusion

protein of claim19, wherein the Tf npi ety does not
wbrevd/0rm75 bi car bonate. 95 WD 2008/ 072075 PCT/IB2007/003908

PCT/ 1 B2007/ 003908 21. The fusion praqtein of claim1l

er ciTha Meion Pragsie o claimrbaiaretd Be 16, 1e0isty isnedipdas one or

more g.'{egﬁ}(%ﬁ Er&@ ﬁ%usb ?85@%@%@9% g[ycesﬂé?f@gr§ % ﬁg @Bunﬁiﬁegesn . hinge site,
bicarboegtenite; ahdmdcemosbtnelmgeate The fusion protein of claim

1, wherein the If noiety conprises at |east one

mut ati on that prevents glycosylation. 23. The fusion

%ZOte'Trh sﬁn%r@t iR of WS, r\‘/vﬂé?éld"‘dﬂbaltf'rﬁ&e cc‘)rﬂ ASes at least one

nke ycosyl'ation site conprising th seq ence

mutattd)hlhe&/p'rev@#lts giymsk/ladioon protein of claim 23, wherein

‘the sequence N-X-S/ T begins at an am no acid

corresponding to N413 or N611 of SEQ ID NO.: 3. 25.

Pae f W’deof'&sﬂfn%r%'téln%ff c!%{n%'fﬁ %er%ech@'rﬁut‘éltaoﬁls & Nllinked

has been changed to a proline. . The fusion protein
glycosykation sitateonaprsing tha sequ;er@eW%SbTu ses mut ati ons at

am no acids S415 and T613 of SEQ ID NO : 3. 27. The

fusion protein of claim?22, wherein the Tf noiety

Qpr "I?rfésfu?ﬂdn%ﬁofélﬁ of %Iaﬁ'ﬂ:i*@vl@éﬁﬁth@‘bb’éu@hcé’ LX-OT begins at
SEQ | D No. fusion protein of claim1,

an amigeezaid ﬁOffﬁép@fﬁ@ﬁgﬂ@MW erNe1 Y ohgEDHENO.rBdified to
exhi bit no glycosylation. 29. The fusion protein of
claim1, wherein the integrin binding noiety is fused
125. t herhy-fusion prateird clfimtd¥ wHerei M X, SW.T ke bbesichanged to
protein of claim1, wherein the integrin binding

aprolifgi ety is fused to the C-terminal end of the Tf
noi ety. 31. The fusion protein of claim1l, wherein the
integrin binding noiety is inserted within the
Qﬁansﬂélerﬁusimmnmtgin o @2y whaod8 tiog T0 a®iety comprises mutations at

i GEURLR A0S R S U ol " e el T

the 289-290 am no acid position of transferrin (SEQ ID
NO : 3 33. The fusion protein of claim1, wherein
e | ﬂ'@gfﬂﬁlﬁ)ﬂiﬂfﬁtﬁlh of slsimtd2, ivrerein the Tf moiety comprises mutations

at amino acids S415 or T613 of SEQ ID No.: 3.

28.  The fusion protein of claim 1, wherein the transferrin moiety has been

moadified to exhibit no glycosylation.

29.  The fusion protein of claim 1, wherein the integrin binding moiety is fused

to the N-terminal end of the Tf moiety.

30. The fusion protein of claim 1, wherein the integrin binding moiety is fused

to the C-terminal end of the Tf moiety.

31.  The fusion protein of claim 1, wherein the integrin binding moiety is

inserted within the transferrin moiety.
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inserted in a surface exposed | oop of the transferrin

noi ety. 34. The fusion protein of claiml, wherein the
WO paos@rions bi ndi ng noi ety consists of 3 or norBCT/AB2007/003908

nmore, 5 or nore, 6 or nore, 7 or nore, 8 or nore, 9 or

nd2e, Tbe dusiompreteinldf caim@Bewhetein tharintegrirl Bindingmmoesty is

. 14 .0 S5 or nor. or. 20 0r re Hale | ds.
insertgd i 2662002 B gL atich PaFien f FrnsTea Sr B0 5.
integrin binding noiety conprises the am no acid
sequence RGD. 36. The fusion protein of claiml,
whar ei ihe lesion peafeimobelaith Agwherein jhe idegin bissinghmoiety is

. L.NQ aci d sequen C XXXC (; {n X = any am no
insertBfitya Htgo MAERE lodR SR B T ATREI 1 whor i 't he
i ntegrin binding noiety conprises the, am no acid
sequence XXXRGDXXX (wherein X = any am no'acid). 38. )
Té® f uthefusienPepteinoef eaim m whergin the, Bitegiire bisiding mwiety consists
' rj [ ndi i et i € o0
of 3 o BT BB, BSHRORL SR KSR 10 0 or more, 10 o
more,GH1 er mongls1 Dbr nidre, tronmare] t4 semeracts BEordSr Aher more amino
., fusion protein of claim35, further wherein the
acids;j ntegrin binding noiety conprises one or nore
random zed am no acids at the N-term nus or C term nus
of the amno acid sequence RGD. 40. The fusion
p8ot ei Thefusibaprotein ehalaien n, wherdin dmes freegrimbimolireg modaty

i.ntegrin . binding noiet nprise a transbody. 41. The
compriges 16 SPERAGY SEILPRFSREDwher oi n the | ntegtin

bi nding noiety is capable of binding to integrin
ai i b133. 97 WO 2008/072075 PCT/1B2007/ 003908 42. The
f38i onThe dusiom posteir] off ¢laim 1wwbeesin thenintegrirebinding moiety

compiii il iBhifigAdia sBapaRe BoTRaPROGC iRt X'ty @rmino acid).

the integrin binding noiety is capable of inhibiting
platel et aggregation. 44. The fusion protein of claim
237 whet 8¢ fUsieR Proteinseieglainh 1 nyhetajn the miegrin bigdingmoiety

compfisd P Aol Segbidfiod MAWR EPARY tytistein™8 s A bftfino geic)

to G termnal end of the Tf noiety. 46. The fusion

ﬁ t,ﬂ 'i/]hg &F%@bﬁtéﬁg\gw cjéipeg{ Sg;{&?th%}' \?vlhlérenlrgltﬁ(ta ¥nt|e8rir? binding moiety
comprises one or more randomized amino acids at the N-terminus and C-terminus of
the amino acid sequence RGD.

39. The fusion protein of claim 35, further wherein the integrin binding moiety
comprises one or more randomized amino acids at the N-terminus or C terminus of the

amino acid sequence RGD.

40. The fusion protein of claim 1, wherein the transferrin moiety and integrin

binding moiety comprise a transbody.

41.  The fusion protein of claim 1, wherein the integrin binding moiety is

capable of binding to integrin o,33.

97



47. The fusion protein of claim2, wherein the stalk
noi ety conprises a yeast AGAl protein or fragnent
wo b@soefors 48. The fusion protein of claim2, WeT/E207/003908

the stalk noiety conprises a nmucin domain or

nMEi N-Th& fusisipioteindd cldiffe1 fwisérein theoheagnindbindingi rioikdy is

wherein the nucin donmain contains one or nore
capabjsy ot indingdp alpha 4ritesriBonsi sting of MUCL, MJUC2, MJC3,

MJUC4, MUCSAC, MJC5B, MJC6, MJC7, MJUC8, MJC9, MJC1O0,

MUC11, MJCI 2, MJC1l3, MJCl4, MIC15, MIC16, MIC17,

MIC18, ThdSukfon pdiEio afrothiMIC2dhereth ther integris, binding moiety is

derjvatives and anal ogs _and fragnents thereof. 50. The
capablg,gf iphibiting @'ia:t?'%ﬁ‘agﬂrﬁgﬁ"%- wherein the stal k niety

conprises a human MJCL protein or variant or fragnment

thereof. 51. The fusion protein of claim50, wherein

thke stHEhfusioreprotein of otained, \wiyereirethenwansferinamioiety s fused to the

SEQ I D 5., 98 WD 2008/ 072075 PCT/ |1 B2007/ 003908 52.
N'temﬂ‘ﬂg ?%BEW%?%MH'GM claim2, wherein the stalk

noi ety conprises a human MJC3 protein or variant or

fragment thereof. 53. The fusion protein of claim 2,

wHer ei The fusian plateinmfelaint 2nehé¢reinstheostatkonoiety i kispd to C-

. hindrance tween the transferrin noiety and a host
termlr@Ldegfﬁ}‘%EEmﬁé{%& 54. The fusion protein of claimb5,

wherein the stalk noiety is fused to the N- term nal

end of_the anchor noiety. 55. The fusion protein of

Ati m Bre {usiarepioteinof sidifb?. waereirythesstalksagiaty isca heavily

] .and of the stalk noiety. 56. The fusion
gw@%?%?%?}%lpg?&cl aimb5, wherein the anchor noiety is a

gl ycosyl - phosphatidyl-inositol (GPl) or a derivative
or_ fragnment thereof. 57. The fusion protein of claim
7. whBrefUsiqrheraen Qf&%ﬂm %@gh%{ey“eﬁﬁst mo ?ﬁﬁampnsesayeast
thereof. 58. The fusion protein
AGA1§§8§Q§§@WJ$G@B&

erein the GPlI signal sequence
conprises SEQ ID NO 15. 59. The fusion protein of

clai mp6, .wherein th 2] conprises a mal i,an GPl .
- 4na TR R Erale e i £ Wil e yBk RISty gempises a mucin
domaiRrdtrBlLEinAkedothaihD, Wherein the anchor noiety
conprises a nodified GPlI signal sequence.

49. The fusion protein of claim 48, wherein the mucin domain contains one or
more proteins of the group consisting of MUC1, MUC2, MUC3, MUC4, MUC5AC,
MUCS5B, MUC6, MUC7, MUCS8, MUC9, MUC10, MUC11, MUC12, MUC13, MUC14,
MUC15, MUC16, MUC17, MUC‘18, MUC19, MUC20 and MUC21 and variants,

derivatives and analogs and fragments thereof.

50. The fusion protein of claim 2, wherein the staltk moiety comprises a human

MUC1 protein or variant or fragment thereof.

51. The fusion protein of claim 50, wherein the stalk moiety is encoded by the
nucleic acid of SEQ ID NO: 5.
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61. The fusion protein of claim60, wherein the
nodi fied GPI signal sequence contains a cysteine

wo emBdm®7at position 1 of SEQ ID NO.: 26. 62. H¢EIB2007/003908
fusion protein of claim®60, wherein the nodified Gl

§2gnalThedysionquoteisobelainiZnwhaeein the glall srwigly| corpRiises a human

framt he [ St.i the first two am no

MUC3 prgtgin %‘%V%ff%q?‘b?r%%%éﬁﬁ%ﬁ%'SEQ ID NGs.: 34, 36, and
38. 99 WO 2008/ 072075 PCT/1B2007/ 003908 63. The
fusion protein of claim3, wherein the c

1 !
6Bnki ABe fuRiBBProtein eboaira: INpesalitbe sialk Roielitnglians to reduce
steric P TSR % R il B HESF Gl bl
cell wall. 65. The fusion protein of claim3, wherein

the cell wall |inking nemher is the tal k moi.ety. 66.

Phe fdBeJHSIBRGRtEn 8?C'é|r£\r%m"‘@?r%\'ﬂ2?‘%is%”f Roigl| 'ﬁtf\{%ﬁff to the N-
terminél@?ﬂ@lﬁhﬁﬁ&fnbrhﬁ:&&?. anchor moiety. 67. The fusion

p

rotein of claim®66; wherein the anchor noiety is a
transnenbrane domain. 68. The fusion protein of claim
wherein the cell L] 1dnkin nber, conprises 0
35. o DerPeionaSiest alCpim S HEeTdndBR pache FETGH it used to C-
termindlietd & 1e eARafyy one or nore proteins in the cell
wall. 69. The fusi'on protein of claim3, wherein the

cell wall linking nmenber conprises one or nore

S5 g 5 BT, PR o ShgPORTBI B Whcosy-
phospliitiely BindsRENGPI§ o @:derlvalivadr sagrent tereef.y and (b) an

integrin binding noiety; 71. The fusion protein of
claim 70, further conprising a stalk noiety. 72. The

sio reQL:ai ; | 0 | f

5o TOB BRI LI el ah T B hifios o yoos o)

signal pequierice @ffragment fh@reofherein the albumin noiety is an
albumn protein, a nodified albumn protein or a

fragnment thereof. 100 WO 2008/ 072075 PCT/ | B2007/ 003908
58. The fusion protein of claim 57, wherein the GPI signal sequence

comprises SEQ ID NO: 15.

59. The fusion protein of claim 56, wherein the GPI comprises a mammalian

GPI signal sequence or fragment thereof.

60. The fusion protein of claim 5, wherein the anchor moiety comprises a

modified GPI signal sequence.

61. The fusion protein of claim 60, wherein the modified GPI signal sequence

contains a cysteine residue at position 1 of SEQ ID NO.: 26.
62. The fusion protein of claim 60, wherein the modified GPI signal sequence
is an amino acid sequence selected from the group consisting of the first two amino

acids of SEQ ID NO.: 34 and SEQ ID NOs.: 34, 36, and 38.
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74. The fusion protein of claim72, wherein the
al bumn protein is a human albumn protein. 75. The
wo e®8omops ot ei n of claim 70-73, further conpriBCTB2a67/003908
anchor noiety. 76. The fusion protein of claim70,
6.t heThe fuion pratgineoftalains Benbewie thedoathvall liikKingThember is
fusi on ot aim70, wherein the.integrin
COV&"QJTWCF?%&@“E?)FG MLFI ses the ami no acid sequence RGD.
78. The fusion protein of claim70, wherein the
integrin binding noiety conprises the am no acid
séjuentlee QERIRGEANO(claiar 8) wharein ey cellval liakind)member is non-
us r ot |n of claim 70, wherein the
covalgqﬂyetg}qrﬁﬁgth 9?3 ety conprises the anmino acid
sequence XXXRGDXXX (wherein X = any am no acid). 80.
The fusion protein of claim77, further wherein the
i 6.egr The fusiaih peotaisi eftclaint dnwhersis themeelbwalktinking member is the
talk rangfm zed amino acids at the N-term nus and
sla ¥ ni nus of the amino acid sequence RGD. 81. The
fusion protein of claim77, further wherein the
integrin binding noiety conprises one or nore
réfdonT ke dusien peotais efclaim Bhwhersir the aelswall lickingrmember is an
am no acid sequence RGD. 82. The fusion
a“"“"%ﬂ%‘%@ﬁ’n of claim 70, wherein the integrin binding
noiety is capable of binding to integrin anbl3. 83.
The fusjion protein of claim70, wherein the integrin

bR hdi nhedisiey prafeinelRlaimees whardinthe Agchardperbtis a

4. A nucleic acid nolecule encoding a
trans %'gbg%%p?@?\glnﬁ of any one of clains 1- 83. 101 WO

2008/ 072075 PCT/1B2007/ 003908 85. A host cell

| | f
BAT" g Yaston beatpiealium SBRIT 1 o8 Helinking TBawber
compr%es%ﬁé 33 n’i'dré?ree 8kteihBPesiagbs Eﬁbéb@fof%ﬁhlﬁgf’a%|sulf|de t%ond with

wherein the cell I's a yeast cel host cel
one ot frmirenpgateinshiortbe el vallyeast ceII |s Sacchar onmyces or
Pichia. 89. Alibrary conprising a plurality of fusion
proteins of claiml or claim70. 90. Alibrary

COIIPI i *p'h@ms?o@gmln &fclaitn Bushereim i @eIDWaﬂﬂmRinglrﬁbR\ber
or claim71 | i brary containin lurality of

COMPIiSAS ofe BF Hlase ycansaf tee siatk m%tyataﬂa%§ of Gross-linking with beta-
glucans of the cell wall.

70. A fusion protein comprising:
(a) an albumin moiety and

(b) an integrin binding moiety;
71.  The fusion protein of claim 70, further comprising a stalk moiety.

72.  The fusion protein of claim 70 or claim 71, further comprising a cell wall

linking member.

73.  The fusion protein of claim 70, wherein the albumin moiety is an albumin
protein, a modified albumin protein or a fragment thereof.
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transferrin (Tf) peptide fused to at |east one second
peptide, wherein said second peptide contains an

w0 ndodgrions bi ndi ng sequence. 92. The |ibrary of PCT/@2007/003908
91, wherein the integrin binding sequence conprises
the am no acid sequence RGD. 93. The library of claim

, I 0. j j e 1,
2 o SRR bR A2 ABeEOREE S IR 2 human
albumiacprdlein94. The library of claim?9l, wherein the second

pepti de conprises the am no acid sequence XXXRGDXXX
(wherein X = any amno acid). 95. The library of claim

37 ror g R KO of PRIATOPRY MARR! HAmENGRY AFanRRS moiet.

am no acid sequence RGD. 96. The library of claim 91,

furth erein the secon ptide conpr.ises one 0
o TrduRCRGRIOlR 65 N, Bt e R ag ST RBrane
domai@Ci d sequence RGD. 102 WO 2008/ 072075

PCT/ 1 B2007/ 003908 97. The library of claim 91,
wherein the transferrin protein and the second

b e R
compriesthé@@infiflo beid SEft@rice RGDPP3. 99. The library of
claim9l, wherein the integrin binding sequence is

capable of inhibiting platelet aggregation. 100. A

TR eort BTG ot Slaith 0, WRBLAInG ivtebibiinG rojety
compriseBtiae ¥ntiho ekl sadfifbncel XXXRGDXXECajwhetéint X =aanypgmirio acid).

and detecting binding of at |east one fusion protein
to said agent. 101. The nethod of claim 100, wherein

tAe |i il i ; l; : ; ;

T8 nod TSRO BF SRl 0, HIRTHnGR: itegrin ndidg folety

comprik@s théahiibo acid séquareesOSXRGDXKXX ( ehaein ohprinyiangina acid).
plurality of transferrin proteins, wherein each
transferrin protein contains at |east about three

rggndoming fuBlnadretbin Of BRIA7 flirsdrdiesrefnthe MBIRINbIRGING moiety
at | east about three randomy nutated ami no acids are
comprises Aneddnnors ransiosized Aairo agidssd dhe dytesminds and C-terminus of

transferrjn. The library of claim103, wherein
the an‘ﬂ%‘?ﬁgpr%ﬁj&%@?&ﬁﬁGBr otein conprises at |east about
four randomy mutated am no acid residues. 105. The

library of claim 103, wherein said transferrin protejn .
&drpr i%@sfuglon pretein ohBlgim 77 fwrtherydeerein the intearininding moiety

comprR&s Jne&St S randomized amino acids at the N-terminus or C terminus of the

amino acid sequence RGD.

82. The fusion protein of claim 70, wherein the integrin binding moiety is

capable of binding to integrin ay,p3.

83.  The fusion protein of claim 70, wherein the integrin binding moiety is

capable of inhibiting platelet aggregation.

84. A nucleic acid molecule encoding a fusion protein of any one of claims 1-
83.
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106. The library of claim 103, wherein said
transferrin protein conprises at |east about six

wo avdordoys mut at ed am no aci d residues. 107. TheCT/iE0er003908
of claim 103, wherein said at |east three amno acid
residues are selected fromthe group consisting of
Y85, 86, S87, ‘E89, DIO0, 2, K276, D277 K28Q,, @83,
Ehos, Aopbst cellaombliping 2 Rt ash T0IEHEof 698 BT 6
and K217 103 WO 2008/ 072075 PCT/1B2007/ 003908 108.
The library of claim 103, wherein said surface exposed
36gi orA bbstealithatexpressas adlsion @ioteiroal ameoge ofiglaghs 1-83.
regi ons consisting of about amno acid residues 85 to
about 92, about amino acid residues 276 to about 298,
Hyd abid hGeticen AGldim 8B KBIBIHE del i8oyast él. 109.
The library of claim103, further where ‘each
transferrin protein is fused to a stalk noiety. 110.

o % RGBS sy ot BB rromycos o
Pichial i nki ng menber. 111. The fusion protein of claim 110,

wherein said transferrin noiety conprises at |east
about three nutated surface exposed am no acid

g S PSSR BT g, g .

exposed am no acid residues are selected fromthe
roup consisting of Y85 6, .S87, E89, D90, . , .

6, Aobbrary romBIrisiEea plusolify Of figien PEatgins AR Zopglaim 71.
F211, E212, A215, N216 and K217. 113. The fusion
protein of claim 110, wherein said at |least three i
. at el liarzsiry containing radurlitsoffusidnoprataids.i eaatheomprising a first

v T8 o RS G, 4 pone
peptidg%ﬂn@éﬁ% aﬁ5nl§e§rigbﬁmin§%eqabﬁ@é. amino acid residues

76 to about 298, and about ami no acid residue 207 to
about 217. 114. The fusion protein of claim 110,

rei ' i L: . .
Do o] EBBLFH, ByPRUR o 1R BFGLehsdRe comprses
the ansinbciceséglre RED. The fusion protein of claim 110,
wherein the stalk noiety contains one or nore

random zed nutations. 116. The fusion protein of claim

9D, VRS Rbrar BEciahloh, WRERLN 158 SBESRE Beptidd Bdmprises the amino
acid sequence CXXXRGDXXXC (wherein X = any amino acid).

94. The library of claim 91, wherein the second peptide comprises the amino

acid sequence XXXRGDXXX (wherein X = any amino acid).

95.  The library of claim 91, further wherein the second peptide comprises one

or more randomized amino acids on both sides of the amino acid sequence RGD.

96. The library of claim 91, further wherein the second peptide comprises one

or more randomized amino acids on one side of the amino acid sequence RGD.
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WD 2008/ 072075 PCT/1B2007/ 003908 MJC3 variant. 117.
The fusion protein of claim 110, wherein the MJC3
wo a08anto7zonpri ses the sequence of SEQ | D NO pCT782000H3908

97.  The library of claim 91, wherein the transferrin protein and the second

peptide comprise a transbody.

98. The library of claim 91, wherein the integrin binding sequence is capable

of binding to integrin opR3.

99.  The library of claim 91, wherein the integrin binding sequence is capable

of inhibiting platelet aggregation.

100. A method of screening for the binding activity of an integrin binding
sequence, comprising exposing said library of claim 89, claim 90 or claim 91 to an agent

and detecting binding of at least one fusion protein to said agent.
101. The method of claim 100, wherein the library is expressed in yeast cells.
102. The method of claim 100, wherein the agent is integrin.

103. A library of transferrin proteins comprising a plurality of transferrin
proteins, wherein each transferrin protein contains at least about three randomly
mutated amino acid residues and wherein said at least about three randomly mutated

amino acids are located within one surface exposed region of transferrin.

104. The library of claim 103, wherein each transferrin protein comprises at

least about four randomly mutated amino acid residues.

105. The library of claim 103, wherein said transferrin protein comprises at

least about five randomly mutated amino acid residues.

106. The library of claim 103, wherein said transferrin protein comprises at

least about six randomly mutated amino acid residues.

107. The library of claim 103, wherein said at least three amino acid residues
are selected from the group consisting of Y85, G86, S87, E89, D90, Q92, K276, D277,
K280, Q283, S286, D297, S298, H207, S208, F211, E212, A215, N216 and K217.
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_ 108. The library of claim 103, wherein said surface exposed region of
transferrin is selected from the group of regions consisting of about amino acid residues
85 to about 92, about amino acid residues 276 to about 298, and about amino acid
residue 207 to about 217.

109. The library of claim 103, further where each transferrin protein is fused to

a stalk moiety.

110. A fusion protein comprising:
(a) a transferrin moiety;
(b) a stalk moiety; and
(c) a cell wall linking member.

111. The fusion protein of claim 110, wherein said transferrin moiety comprises

at least about three mutated surface exposed amino acid residues.

112. The fusion protein of claim 110, wherein said at least about three mutated
surface exposed amino acid residues are selected from the group consisting of Y85,
G86, S87, E89, D90, Q92, K276, D277, K280, Q283, 5286, D297, S298, H207, S208,
F211, E212, A215, N216 and K217.

113. The fusion protein of claim 110, wherein said at least three mutated amino
acid residues are located in one surface exposed region of transferrin selected from the
group of regions consisting of about amino acid residues 85 to about 92, about amino
acid residues 276 to about 298, and about amino acid residue 207 to about 217.

114. The fusion protein of claim 110, wherein said transferrin moiety comprises
at least about 3, 4, 5, 6, 7, 8, 9 or 10 surface exposed amino acid residues.

115. The fusion protein of claim 110, wherein the stalk moiety contains one or

more randomized mutations.

116. The fusion protein of claim 110, wherein the stalk moiety comprises a
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MUC3 variant.

117. The fusion protein of claim 110, wherein the MUC3 variant comprises the
sequence of SEQ ID NO.: 76.
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