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aBy [bergreusienly effrstiearmaunt: meset & amoupbifyap eprndidel Tifusion protein of the
preserﬂ aneitde tHaDreHﬁt%s |Nrob@ ilm;d’é@' ca®Rélinthe, Feducad bRG m@%ﬂ{ arId!Q)r tdaBces body fat

with retse\oc?{orﬁpﬂré)préage 8%1%\% va fe\?]ger}?rmlrgg p”?fﬁ%hﬁ%@@ﬁtof in éai\qeg)lcle-treated group.
adbejsmablireatings "trastiner "reaimérdt entracediothquensotetive, iom, growtylactic, and
pa”,at,oyﬁéatrhgntconpatl ble chemcally and/or toxicologically
th the other ingredients conprising a formnulation,
and/ or the mammal being treated therewith. By

Briengggﬂgmﬂtheafdmngfect|ve amount " neans an anount of
PPYBNEL Mol BB 2 LRy gpgvon v

GLP- 1§ iseud8S KB (P R Tt Sgﬂd%#o PWU&@O%@M%&P 1R Figure 1A) and the
exendinei$PES) (PEAP TI)ISEQNID AICE 5§3|ﬂm1tfﬂ:%n praxi @SkeH@h-armmi(ngste AB). OF

t Qllgbrreef}e g%l%'bh ghov& r?g thae gose effe { e%)%e%gl %ﬁf %3 éP%)gﬁl}Pt) e(rSEE) ID NO: 5)

mTf fuﬁlpréprgtetndgxef@m -4/Tfeon bl@d(m\myﬁsalﬁ dlabeticaefeldb) pade, pract shews a comparative
effect fof Baek8MAIn-4 dhirelf ERGSSIH RipcRBntthe lall&radd WMoBYM E Mt h=3).
is a graph show ng conparing col |l agenase resistance
(MW-1) in vitro between the4 GP-1(7-37, ABG K34A) .
(PEAPTD)2 (SEQ ID NO 5) mIf fusion protein (G.P-1/Tf)
(Figure 1A) and the exendin-4(1-39) (PEAPTD)2 (SEQ ID
NO 5) mif fusion protein (exendin-4/Tf) (Figure 1 B).
F| gure 2 |s a graph show ng t he dose effect of the

A A ~ N\ NP A FNTT SN\ N NN~ 1 P~ 1~ -\ | —— r



WD 2008/ 012629 PCT/ |1 B2007/ 002047 Figure 3 is a graph
showi ng the dose effect of daily injections of the
wexensdiize2d( 1- 39) (PEAPTD) 2 (SEQ D NO 5) nilf PasiB007/002047
prot ein n-.4/ Tf) and shows a
C S REr T POEPB PGS o osSedl Ja% nbaisne 6F i REETRA1-39) (PEAPTD),
(SEQ BoN@ 150 Il fublog progeim(Eixendin-4J T pinbaziy meivhi, agd $Hoevs bebabarutive effect for

exendfﬁfllté?ﬂ%/rﬂﬁé)rﬁﬂ’tc%ﬁtrcﬁ@(end' n-4(1-39) (PEAPTD)2 (SEQ ID NO
fusion protein (Exendin-4/ Tf?} and exendi n-4.

T |9§few1a§aaapaﬁ?ﬁ“ﬁ>?éﬂgBg%r%latayepptebca@erd eapdin4€is3f) (PEARID). (SEQ ID
NO: 5ECHGusiaprprdtéie (Exeadiohams)bhd edMin4PEAR TR aet(eﬁaﬁﬁéd By MNQI-bBIed cAMP

ooy 087 260 8 oy BBl 820 1 NP s 510 n
the EGSQJQs gxengin-4 iE8&M-n- 4/ Tf fusi on proteins The
exendi n-4/Tf fusion protein of the present invention

ndin-4 fused to a Tf peptide via a
Detail&éd BB cri gn ?<t gv ntio referably, the full |ength
Exengggﬁfuﬁwn pfate®s) (SEQ ID NO.: 4) is used, or an

e’Fﬁ?@éideHdlﬁ 4ft% ﬁlgﬂﬁ BFotelrW)fttﬁb N@seﬁﬂn\%n% (%nf%ﬂ%é@%x@rﬁlr% fused to a Tf

the C-t
pentidg §5 A EREReRLREING! rePePY o onsth e (SECIR ARy s used, o
an exeafingxXeguent; with(ub-t8 & )or & emex @bid residdéd reBdyed Rinefhe Caiminal 8nd of the
sequem%haﬁrl ?n%%lQ IB‘Nd QQﬁEHe%§ #o{l_%éﬁléle &teXd |J1 2 ‘Pi@%r agenhiln-qh -30).
err rIs

he exendi n-4 ed I|n
PE%’-”EAP‘?‘D“?‘S@(BOIYBER{I@ lirdpr meipty ésuspql feiak Heexsendine to the TF.
sEhegtfeded Iinken i§ REAP TIREAPTOQBED 1 NOY5)0 fotREMRER daREQstiBted from the

oo b pERR BRI el b U kbt o
hinge l(n (@’Slf:@l S: B 6) an AR TRREAB D (BE@ IDEMO & g cornipigagion with an 1gG

hinge Iinkéﬂ(SEQGlﬁﬁ@Sl f)1®’03he VU'sﬂaﬁ)proteTm@‘ tﬁéﬁﬁ\béﬁﬂoﬂoﬁfaﬁflﬁé aogubgtla‘rﬁlally non-helical
cont.al ni n non- hel i cal

ent | Oq} a .S ?
inor B ) S PR ET T PiREPa A Bt PRI Py fyfon potein
w1thouéa(g,|betggﬁlaﬂjy] nepsheticatfizves dF urtberaarsexendiawd/ TF fusion profirodogtaiming a substantially
non-hefikd ket may SKBR irdfdab& Ar¥daldfity Bedxbeadiod s Toarel W & Bffiar fusion protein

endi n f fusion protein containing a
W'tha@?r]'ﬁgtpglﬁ?‘?pﬂ?ef 4{'1'; on-helical |inker may exhibit
I ey pefseel preodiniTr fusby pofeircooppessienendasd(C3UPSEQID IND: a) linked, via

linker (f’EM"i‘@E (§‘E‘ﬁﬁb% %z% % T \Qé {)ﬂw@eﬁ?}]ﬁ%k?)% N%OLI?/ gn ;‘)jrgduced it is

I nker rre exen usi on pr

pr eferre%%ﬁ,tp% @)gen@lg-é,(ﬂd:l%qa (RRAPTEY) (SEQENCHS N fdgion Arefria @Iso gpraprises the
humanl tiankferrin (sEEé%Bﬂl'@)gﬁal (oBl&ldr @ed\l@m&hh) (teQihROMYE). @Fe nucleic acid sequences

encodl% 8%%?:?@1 {}Hé‘ﬁ%tﬁ 8f tgl)(() r darrﬁd ﬁ)(efglgpr(’P ?%%%[gﬂﬁai[g {S%QQDII\@ 5) mTf fusion

Pfo’fe'nN@ asfpliayipf nlf lgades peqyeated BRQ D HO: tRngrendimd (16393 (SEQUIDEND: 20),
(PEAPTDRISHE@ D NO: 518 Ghe tHeQhT ﬁSl@K@ﬁi NOI 2d) eRElEAmiR e S A erd! Ifar the entire

exendi- §E%92&%D§3§581§ﬁ&g f %ﬁ%&%y@ﬁq Bout he nl lsader S84 15 No: 23,

its corr@sp@ndjmmnlm(eb-@@)segméfﬁm IDDER 26 DTINCEMIBY adidl §edubisde@nthe entire

t I
exendlﬁ’-ﬁ 3@') (Peérii\rpﬁr?% zﬁ@ Iﬂ) RS @Erm“f fus%ﬁ’\%%t%@Q/gNﬁEéEA%?%Qf }ggg%t the N-
termml{s RESS ﬁ%y : 25, it cqrf?@p%ﬁmg (”3‘[2_@? et fgguenee)ys SER D Rk

adhitk tee qne@nee niTols dé#tfﬁbﬁfﬁblor/é: anexa R irAdylredRed to make the exendin-
4/Tf fu&grfﬁ!ﬁ& éf atgeeﬁrﬁ%ng %E% a e tggvc\'/hao {)}%ep réu%ﬁa%e'lg r1:)soan raawmo acid proteln
of apprayi@piely 5 XPp ok aerawiBe far ¢lyessgition). Nt tgymait demains prdotm Ni(about 330

amino Se&dp)lente (abbuttdzle afiiHol acis), ﬁ%@rﬂé’dp@ar‘% brighhte fdPFA %ggr@ duplicakéa. see

cereo a0 Sl K g ans oo,

all of Walefﬁ e digteindnessparaied Ry referanicelindesi eotioty, asw@ER SED IRDIOL@)and 3 (SEQ
While the preferred mif is described above, any
transferrin may be used to make the exendin- 4/Tf
fusion proteins of the invention. As an exanple, the
Wl d-type human Tf is a 679 am no acid protein of
approximately 75 kDa (not accounting for
gl ycosylation), with two main domains or |obes, N
(about 330 an1no aC|ds) and C (about 340 an1no

a o .



ID NO 2 conprises the additional 19 ami no acid
sequence of the nL human transferrin | eader sequence).
wohersigs2donai Nns have diverged over tinme but reCaiB0az/002047
| ar degree of identity/simlarit Each of the N and
ID NO PfpRsisss e POl S AmIcchstl SPAHEB0R sidfese iti3gsferRy leggigy sequence).
The tweiom@lhs hadk dizrgedloeer tinerbut retan obrgéfdedrse biaddntigresiarty.

' "Egéh (Sf%cftltl]gnocﬁllolb% fouthQPdnﬁé’e%y tor%&b%n%r%sﬁ% afd N2, 1 1,804 C2. The

functiog,of &1 ip f%@ﬂﬁ@ﬁ LSRR ire m"apf fpe Beddt VB progeesi mgdlefeﬁ gsstheiff Reeptor
(TFR), Waich Breixgressetifof ail 6408, gaetatielly dcavely @bwing cdik W%b@ﬁﬂéﬁﬁe iron bound

form o\?\j:lf (K)(f& rﬁa%% e&#’%’% ar8 %undlpgr r%cespt%r}, g%%ﬁ%r?n gacy{ogl %ge%y ?he TIR/Tf
complexg égweﬂedﬁh gelepdasiomee d helloesdizechdrpHniphl in the eptabomiemesults in the release

of bouh@BaH én‘é theﬂ"e&ﬁ%g" i3 H’%aﬁIQ/Tf ﬁnpmlt'@ﬂe 'célpé'ﬂjrfé&danﬁlﬁ?e release of Tf (known as

apoTf 5Hta¥f)ﬂ 8%%8[1%?@ gﬁc%tora{wmc%s VI%ws-ﬁdqnﬁlln! qfd f. 'lf'he two glycosylation
sites 1 the §-demismtechof anprjr. to Re hetesirin mce;dorr’ng]dmgmacalsy iren lidned TF that is not

g|ycosglg{ég|dgesqdef]e rebtftort WO gl ycosyl ation sites in the C
domain do not agqrear to i_.nyol ved in receptor

blEﬁ?.n ﬁ@%&'&&% Wdwo B‘BUHW ™"k Hhesq e peypplexed in the space between the
N1 anq; Ng.csaridat2eib doesinbiesdtiig e a cedepiatsnal diande il thermdiealel e
Qr l’ﬁj?r{aEYra é@@rrn’x B%C#]W?\If’: 91% %Ml}qﬁﬁggte‘é greé%@%k)l%as?gmlmg acids Asp

ace between

63 ( Asaé?raf 5Q RNQI 2 whigh inﬁU%PSéfeﬁﬂ%v%ftﬁlgﬁﬁI@leqmaﬁg/ésn 392((Asp 411 of SEQ D
NO: 2)T1D§/r@5l(ﬂ')$ 414 e SHWIDENO 12),arys4 8y (Y485 SEQ 1b RONG, T%: 188 Br 207 of SEQ

0101528, BT RSB0 TR S i e LS A8 4 5eC N2,

585 (Hiy 60§|O@ﬁ5@ I3 Bigpu@n de¥ hinge rpoRELcqMisipe dtldasbil dSEEN MinoNE residues 94-

96, 248»)247%)16/0'9@ 6(31¥ bs waiftadd d§l=i91 lar%nb'zgg%l ?éosmuéfé’!zs% gh¥e82 4Ador 652-658

of SE(%)-IH I§§ cgri)?r%%érel Xlg%gteg Pf(ttré urg%Tf g SEE) N@ 3 %mprlp_% gt least amino
acids Pt 92¢ Hihs 13268 Sef) IBEQ: RDTN@522)hr 42hof $HiGsID N@R),(Ady 3246@dg 143 of SEQ
ID Nooi) ﬁ’é@sé EArb\'Qis (?f)SEQTBENc‘S”z? 3¢ 1R%hANS5 & fogigaég A(\ﬁ@% (Ala 477 of

resi dues 9 96, 24

SEQ IBNGY 35 Bha2 BV 1 AR 0P Ry 458GV 28 PLRRA 1D NO:2)
4 Phefetaily, tHeBlodifBa erdrdinoy/T f@&?onﬁﬁﬁeln afof Bk dAgNCalthdughTdhg animal Tf

molec@é‘mg‘pgbseed% FI% g tr'?é ﬁj? gn teH; %f tﬂg @&tl}édr% U'Fﬁs%f%'gn J}Qariants cow,

Pig, sheewydpg) ralbit, ra rab, monﬁq hgfrgger( qqﬁmldq,pj_atxpps SHicken r¢@hor2)vormp*@nkey as well
as othdrdsvibé\canidé anddviadsftcidsD ANGE thede TF A6 dlieAced akeMeadil} é9ailfle in GenBank

and oti%‘g %Il&ldeEﬁsf)s %l'hoél 4 1261'6{1%&}0 14§se@1§pci§7av @'@(iﬁ%ﬁﬁlo 1 and the

accesmq@em@esq&ed gtmyexgnyl c4bBe Ys@dyo Mg gehetBEidND bi@eer2 YT or a domain of

Tf and"_t’ﬁeelf‘u% ¥ moleB@le Hﬂﬁllblt:é e@sﬁ%? ﬁﬂ&/ QE&BJ FnabdRdne Férlégclgogrgﬁlled?ﬂes such as

lacto ”ﬁaﬁfefﬂa( n%‘am?)oé%?’a%@@ (e 088 #r&@énef'%%?nstqﬁ@ (GenBank Aco.

NM_01390ent i on, includi ng human Tf vari ants cow, pig,

S %%Hotraqngﬂrrﬂl %{gi&oe}/l&@& proEﬂH%ﬁ‘!d el?ﬁlgﬁ Fe@ils m%‘l"g?lgllle%@rlﬁlanoma cells and

I_p at ypus, 4){/\”
was orginglly nagess iyaran mglaneraa a@f@eravﬁ’?a@r%&?'eégf* ptuss, 206dgE173). It

posseskks high| s@lens dmelogeath humam\saiunatdnefetrin, iﬁr?rlfblaaéﬂﬁ)ferﬂrﬁl @nd chicken

g n.T c acld. )
transfe%rh@‘:or\]/@;g?%fs(i\lg\%é ?g 5§ 173 qsg%g]?%etﬁg FQ# Ne d 8 éjczl USA, 83: 1261-
1265, a%agésléqwernummwgsen@g@wtqrme cellsésy eecertprchas aﬂerbéenmé@brom 0

melandsmzlﬁefe@ﬂnMelaﬁotfdﬁ%@iﬁ%@%ﬁdfﬁ&rﬁhs-rr{)n Qrﬁd @e)&’é?é‘fﬁ't\ﬁo ffms, Eﬁe é\’%lch is
e t er Fus

boundtto ceﬁ,gaegnb?%a ¥gplg‘?o§al pﬁﬁ?pgemy@?s %ewhgr whllgg@toga (% form is both soluble
and amlve!asn@'cmted (E}al(elr it OF EBS Latl) 2%e nTR2NR154218; AlDivhr)0R 34,3)) Celr Sci., 104: 1155-
1162, 184731 AR JBeLIAD A6 AERe k- Fof RRBafYsqficc.  NM_013900) .

Mel anotransferrin is a glycosylated proteln found at

hi gh Ievels in malignant nel gnoma cells and was

originally nanmed human nel anoma antigen p97 (Brown et

al ., 1982, Nature, 296: 171-173). It possesses high

sequence honol ogy with human serumtransferrin, human

Iactoferrln and chi cken transferrln (Brown et a

1. a2 o P A — A =~ A NN N ~—~ o, 1 a1



WO 2008/ 012629 PCT/1B2007/ 002047 Lactoferrin (Lf), a
nat ural defense iron-binding protein, has been found
wt)aoqsmmass anti bacterial, antimycotic, ant i vi PG1F/,IB2007/002047
n nti.-infl.amma ct|
orar SRR 5rulfe gt BniAEPoki Fetogh e neosgegs antesctorial,
antlmx@@hmgﬁlvyal@(ﬁm@smmnd @niiriaflarfithatpry activity. kTham@tms js mresead in exocrine

secretﬁﬁﬁbl dﬂi e c&ﬂﬂnblggexpgé&ﬂg Rblal B Wik, te HESHER bﬂh@f%géen%l bronchial mucus,
Vv

gastroRacﬁ;t][Eeﬁ BLH f:?;vm?_yaqu%ﬁ rgucﬂﬁja@? S%H@%wg uéqﬂltloagl}cyl kflissa major constituent of
the ses@rglarydaedjficgyparaiek iotcignlatinglpetymofphaiucieer redutrordhils (PMNs). The apoprotein is

releasQ@BH Uéﬁrm%ﬂﬁp Mﬁ%f ﬁﬁ'alre%s( E %pab%ﬁéloﬁgpﬁ sotbﬁ lof'scavenging

ease granu atl on o
free rogy g 4 ?X’dd'Pflaﬁl?P ﬁ&qas FEALIO S UPPTES Tep radisat madatey damage and decreass the
availalsitta vEthg@ Bl tofirfveding m@fobiaarid riebplsstia Blisi 1 4 KOBOHARABN&Pthe turnover

rate oA S| Ean §(HJR? |t%a$.s sL&v? thétal.lq 53%\jl lldl\?%?«%]na&p d ttge?l l[]\;f% aqdﬁs\yg& r? d the

decrease aval
radioagiivity Bejpiaipd E’ﬁéle\ﬁ@cbw%i@t"? Qbe l’s\@lr brd splagn Besnettist - haitn. Sci. (Lond ) 67: 453-
460, 16%¢M ned the turnover rate of 1251 Lf in adults it

e T e R e B B o g stort
splice werégt b pne ¢ra@mipley @ trarsfrririrssplieeevari¢riBeamied 4 spdite wdriant cEhinman transferrin.
Specxf@ﬁ"y the lh@r'ﬂgn 9rar§7ernn45§>§ce \éﬁgvt c%?t?eqt%at oTB@nﬂaEﬁ‘ﬂécfesgl&LﬁAAm 140.

portion of the exendin-4/ Tf fusion proteln
%% Hensen Qpétfolg@ég'legxefr}d&wrfgfféys[lanprotglb Pf te@ inyeltipa jeludgs lactoferrin
splice MimanE)damnﬂ &xamplet a amrsérewerurmlasqoferrmepmrvam canade dxeovél splice variant of a

neutro?m Ibﬁ@fe?ﬁﬁr S flc tlm-:J 8o f)ll; HQ&&&‘};E Eﬂrce véfgaﬁﬁ(!ag b%"i\{ gf 'the sequence

uman Frin s I ce varl ant
displaygerp GRroaRk 6%%?%%&@&6 § o, Raeyiraphisbeierriy SpldﬂetViafdﬁﬁ‘t gAn comprise
the follolvihgegrioctici-sé4ddncé BBCRNKGEADA(SE®D NbE27), MnAtincRides the novel region of
soli &Q%Jgges a lactoferrin splice variant. In one
plice n
a human serum |l actoferrin splice variant can
é\ltgrnﬁttyglw th%mqswlr\mﬂoaﬁf the exendindélifysippiprdtein of the invention includes a

melanbtedHsfefrRvalidht. Specifically, the neutrophil lactoferrin

spligce ri.,ant can be that t he uence dIS Ia ed )
P Heife e AR BB airnsutE ety o ST gt Biagatreered domain.
For indtarseoisien protewp Iriag be v@ﬂmadwoaﬂnewﬂmgtrsﬁ sequeacd, mnth onMnﬂrrgut the native
Tf sigralddQeRRe] ¢ ﬁﬁa’rjﬁrﬂf‘éﬁ’\s %N? 5@%%&:%‘5}% ﬁd% Norm2if) such as an individual

ch i ncludes 1 ce-varl ance
Nor Cﬁmw&elwwd oG ficaRei %W&Gﬂorﬂaws greeth Pat. Appl. Publ. No. US
2006/@Be1iB). NFubions of aiberapeytic plosirnto afsingleec ddmaaﬂmapwe pro@Uced] @erein the C

domalgls diE gé%&lﬂ:’ésLﬁﬁ fl_érrbré%rﬂ] egwggsy a%’r‘fj Alfeﬁgtl c? afhé]%% Y Qfsa S%Ye N domain is

advant@ﬁ@?%@é#@de@tyﬁwﬁt'on ﬁﬁé’? repifie tnafm:‘é omgis pemthp chtomaﬁvs Praigrably, the Tf
fusion ot Mﬂ&@ﬁbldlﬁ der@aih I\Nalcﬁ il elxprle@éé@faha High R@guence, with or

f\%{a%ﬁt he?em ar@{ermln | donljrgl 8|glo§<? 'ﬂ d§$ ﬁjgf:tg-rl;fﬁs gggllﬁlgg ﬂ?main is modified
to exh@lﬁ ehfcmlatm naﬁ@rinss/Prdwalbindlnmpmper@emmmaby lika thret di & ek or wild-type N

domaih ©F 1Bb fPrdtbra8QNAE CHoREiInN0BE |s%§_€>5dgi@!?§6 Mt i iS 86t d@c&yla%@ltand does not

sind g By 4o b6 (VAT G0t PR € e Reosscresent in the
correspengiihgcegionswheitee ioha hdtlze @ witdeyes Mdonsaial t ered to reduce,
' N& 'u@éothe%n Qrﬁ%My DPRI A g&nan% 5r%b%§t|héﬁﬁ)le 2 TEmSlecule that is .

a sin domain s vant ageous as
m°d'f'§<1 S%%‘%%PP § r@ﬁvps? fgvgaip @%‘P‘E?ew'm? Ratiee e valeﬁmerﬁ\l %ﬁwalrt 9jdobg or a modified
N domdipraiobe oRtcafadisalid Yomdimiatifas bberseadiisan@tugttion Basstaatially like a wild-type
ormo&&ﬁ%& Mifomai n which is expressed at a high level. As

use ereln a Ctermnal domain or |obe nodified to

f ARRYSISON theswa AORgIng Rsovgtiavea iheitwo AespRins (Setiss PBBAgYenB b2, lterative
Magic §liyahasy bindct minpatitl afighthedt (CiusRIW BBl BEnReA RIvEAIS hat the two domains

substantially like that of a native or wild-type N

domai n or | obe. Preferably, the C domain or |obe is

nodified so that it is not glycosylated and does not

bind iron by substitution of the relevant C donain

regions or amno acids to those present in the

correspondlng reglons or S|tes of a native or

o —— e



7 WO 2008/ 012629 PCT/1B2007/ 002047 have diverged over
time. Amno acid alignnment shows 42% i dentity and 59%
wei2nisloazdzd y betmeen the two donalns However , PCT/IB2007/002047

have cﬁ\%pd’egié&uc 5E) ?n%%c%fahé‘rp’rg% %ho nﬁé‘p é!m EW&P%S% §|8'\(I"ﬁr )égraween the two
domaléfe\)#iwereaapr%mﬁt@!wq% dethg dsaip orgiches thetCodamain it structural

equivalPB&I The d an%healm%@é]textré &]ﬁJlﬂd@@Bﬁi‘sed'an'pé‘reE’Wthé RRioREin.
t he exendi.n-4 es at |east two

in includ
Irt (g}erﬁn}t?gﬁilmfexatbtég tra@s%rprbwg roff‘ hﬁ eXefr}qlnrdul'Fft pgiqn protein mcludes at least two
N terminebloblésmé frarssfertirh en furthersfméodimenis athé frawsfendin doftn of the exendin-4/Tf fusion
protenr??ﬂéhﬁﬁ@s réf léés-ﬁwdc 4 & {rﬁ’ﬂal IHe ?Bﬁhﬂsi’eﬂﬂldg%g frﬁr‘n Huﬁﬁﬁ%erﬁ%rahgfemn

term nal bes o transferrin deriv
tr Bﬁg?r@wrf”rpom?ﬂ &f the g¥ROFBI4/ T fusion Prqteyhcasralsoreciude: at least two N terminal
lobes eftransiérrin Bdviry o rastbtn iPatosat dihecéafinoaécﬁj(}e$lduii seédeted &bm'tiﬁaaéibup

consnsI rY{Pof Ns;}&r g{y@@'TgrQISOR;%Sa%}dd—E Zk ? ééd) ﬁ) \t] % gge?opgrﬂam(gman serum

°diie” se
transf%r,lrbl&-ﬁermwglﬁ@qeg'ﬂlptﬁ'g hafingses pBRtion@t{ER06 g7 ofGEQEB NOagichr at least two
o] terrrinﬁaSIBlﬁ& o frariskeRir. bh Nether®mbddif@Ra T fﬁéh@ferrmﬂbﬁﬂn 2Ethe Bkendin-4/Tf fusion

protein xﬁcahtos [)Irgésg tw’gﬁ} %|9Qicfbe§g%aln et ar(]i @/egﬁj %pgngér?rtnltt%sfemn.
Clnt %fwﬁlilem aimbodibe, toé Ctigranirsf lebe invtantifuttheLinglines a mutation of at least one of
Asn418 BROAHEENESSEQ RaNd ARSIl del Hot%%v& bl%sﬁ!ﬂtloh he

e endj n-4/ Tf . f usi on rotein includes at |east two
ek o seimenb hedtreaierie perien eldh sHee ﬁlaﬁﬁUﬁawafﬁteg@wﬁes at least
two C tel' raingflabes pfriransfarria hbwing entatortio di leashbone drhigo &cid @sidudgdiected from the

group E&Qﬁtlrglbtf §5H39§ u'IF g %ﬁgl Wﬁ@ﬁ/ %ggfs{ﬁ%g k%]scg Ce!h ﬁ/ggr'ém the mutant
retains i 8y GG e A GRS bARDEHEhe BRI of A Sxendin-4T
fusion prosersihédes at Ipast twoOD tedrhinbiNebes ¥eirEhs @i /hiiing élﬁiu@ﬂorplh @t 1844% one amino

acid re'hfclﬁé Meet:?‘ed%frl tﬁé’f‘gr‘oup Eé’é@%sthg o‘?rr¥r4 Ly e PGS rSZ P%J &n§45er 5158 ID NO: 3,

eas ne’ant’ n
whereig é’leefwtéfd hes @ radueas abijiydepind et Jo prathes emAeEBER, tha ransRin portion of

the exé'rwl’naﬂl'ﬁf fuslonrppdtdin &f&ﬁdéﬂl S Rat tAb CS&QIHaDOBQ of GansiiBt BdvihglalSutation in at
Lfetalns the

oast of b 3fHk 2o s o Skl % e Slopi R T Asiier, B« myfig eno Hisses o
SEQ Ilékl@rfd WherginTe métanfidoes mat cat@n theiahibty trokdsd metal apd $tnctiows s@stantially like
an N db®Eif1 nal | obes of transferrin having a nutation in at

| east .0 am ng__acid residue selected fromthe group

 SEH B hT R 36 RS b’ PPy £ S - sgofeggyes, amino
acid rebiDudd@orr8spondifeto 43 tieNeItcA BEQHRSICa3 rragl be eitztdal tbi dxigrebsion in a

yeast é%t@ﬁil tHErte@%m gl}/ﬁbesﬁexe%g EW%HP%QB{WJS\B%M&%X{%%%I Errulzn' I'g:lf-life of the fusion

prote'naﬁtndbé%'tapfe% proteiiPrAgice|egiBles obif S?mgmae@qs; Rotpgipionk opdisialo-Tf). In
additiomtd Btan®id dclls @brresh&rititly 1€ N&1 BANANG1 A GhilatiofS mdyiBe ®Bah&adREAnt residues

within {hg W&-%Hg%)%gég}?a%o%%%%? %5 kﬁsﬂ gr subﬁ%rﬂ gﬁﬁfegﬁéér 426%/‘1% Xra g%eée U.S. Pat. No.

5,986 ‘Pﬁ?t lyhes alspbeanaerpasied fheythe & demath of&t exbreasrd if Biabie ipesigris becomes O-
linked §l§kib§9lét6§ i 4 Yingie kékos@st S24RMRizlko M) 88 ﬂd@e&r%b@to@mvent such
| tons part of the fusion protein, the two N1Iinked
gwmsﬁ?ycosylatlon sites, amno acid residues
c b¢qoetiubyntie ryerdin- AN IGicamuotéid tdn afo iGH{gel EDnddBled Jranststrib molecule
whereiltHeateRterkif Exiiiik rr&a%ééooé?ydo%/lé?lon M%‘n% %Mtsrlio? FPn&e% t§ éﬁéﬁﬁ N onosialo- and

gTJy | ati on X er nrannosy | at1 onn and exten
cisielo Jg i 115 2qe SBPOATRENI S resiorsyROFIEN 8" A GFeHIN-4/T usion protein
includetskereepravirtantdrapsietrieimutant hafis owtae ta pleddnd glycasylation. TAERansferrin portion

of the é@ﬁ&.ﬁﬁﬁ%s.oﬁ‘% é’%h %TSI incfibie g r%knﬂaq\&%%sférﬁn mﬁ%gt tﬁat |sq‘ully

am no acl as correspon
Q'VCOSH%F?%t In griythgagmipRdimest, tﬂr?etraaa']ewe @ﬁnﬂom efdhedereadin-@(Tf fusian pretein includes a

recomiihakt Rinfan@ei@rosatsRErinaut&it Rt & Ghuiteme Bievé}{t NSRS @Wo%ﬁéhlob{ wherein at

reduce gl ycosylation. See U. S. Pat. . 5,986, 06
has al so been reported that B8he N donaln of Tf
expressed in Pichia pastoris beconmes 0- |inked

gl ycosylated with a single hexose at S32 which al so
may be nutated or nodified to prevent such
glycosylatlon Accordlngly, the exendln 4/ Tf fu3|on

Y

o, o o



reconbi nant human serumtransferrin nutant that is
mutated to prevent N-|inked glycosylation, wherein at
we 2002028/ 012629 PCT/ | B2007/ 002047 | east onePOT/1B2007/002047

ST LRI R
glycosglatidrih dm aretfiEn dinh@:_hrhenttthetransm'rmfp@rtbn of the exdnain-40Tf fustoa protein includes a
recom@?ﬁgﬂ(ﬁbﬁ‘léﬁlégﬂmftr‘alﬁéf?ﬁn R[lf%te[hél id rﬂl%tﬁg %Spr@vehﬁﬁgpggéé@gﬁl reduce

human serumtransferrin nut
glycosylaiere WhergiP: fetm@malat Mupfigps Bt (0 thepeigespt eesidaes, within the N-X-SIT
glycosplatenaidita, forf iggtares apition ofthd SITiréNBied MordBEe gly@oéyhﬂon may be reduced or

preveﬂgég @Frﬁ?tgtlr{gql% % ﬁéc‘ OF\M']IIG |J1 He reggu Fxﬁ“%r-éihf‘g? ﬁ%ﬁgaé(l tg proPne is known to

ance nutati on
inhibitiglyeesy@in. gl ycosyl ation may be reduced or prevented

b}As méb@sémﬁblémﬁ n§oRé b8!, Alodifidy 'ﬂ’%ﬂldﬁ%rcﬁéﬁd s ln\Fe‘rHﬁthﬁéy also be

eran iP5 Snd Rt Dt B el S gt e enton o o
blndlngr@deﬁalnefdiaﬁﬁtm e el ingrabilieyi of ST rody lieneed towdeliter o thengpgutis! Batein or

peptidB@) to%hﬁ@ee&f%@eﬁ %cr@% arPd C?Tﬁ’el*afd?@n I|8 ePhBdbLhE Fﬁeﬁe embodiments

I mrents o he |nvent|on
that bip iy arﬂf%meﬁé e Tat by a4 Shaheee FeSHCa,PrRERVAG GiisPaviation to extend
the seqim Adif-lifepyf tHeahersgedtid mroel iMMeN damaihelohp @itioCbipd BLTER Whé loaded with

iron, af'?c? &%'lrgﬁ (z.?ndtd)dotntbgwo.t Iﬂgr“éi% Roéut ﬁ?t%ﬁtl\ rﬂ? s%%ré%ﬁwgs the whole molecule.

el%?fﬂ?tl‘(é'ﬁttge ran§ERfTingoRgn |°f*6ﬁ exangdindf Tf fusion jprotgi earpine@dide a recombinant
transfekiin nutahir@ving @ megbreRsrei tHeOntQl desd ok reRiiretHe Bbility to blnd metal ions. In

an alte?nlaéfg grﬁééu | (%:n? rEhe U angf)éFr%.rf]J%morNoﬁlB%g{eﬁwggﬂjﬁEJSW PTot%pcI%$eﬁ § recombinant
transfgrgn r]'lfltRnf\mélng {a m;ltpé@h whergin therradant harde werker bindindoadfinitd fa€metal ions than

wild-tyge B&Uh tr‘éhéférrnb' ] @n -'éfté?nﬁé' EmB&Elme\!Ht ttﬁ]e ﬁat?ﬁfe?rﬁ\%rﬂ%ﬁ bt 1é EYen@-4/Tf fusion

ternativ the transferrin

oot B 5512 GG KeGHTA T G PG HLP AR e songe
binding affieitydermetal irns than auiidtype semmrahsterinhavi ng a nmut ati on
V‘h%r%{h@r érhl?odm)’én@rﬂe t%@érrlﬂ ‘BBrthr?BfEEﬁ@eﬁan@n R {}{B&)M plofi Bh8hies a

ternate
recomber %{H&P%SFWWH@PW%HQ Bmien sharaie m dPQfﬁ]%??tﬁﬂ“r e apily to bind to
the transferrio cezsptar. rFecinstbhdeaint exdndmrsEr@rTr fusiofPitodits d‘l‘lﬁl‘éllrﬂ@nt@n may bind a

cell suﬂ‘?(;eaéLFQp re 5redupnc1tt Qel'f %E@ﬂt St]a‘\sfus ﬁr@é?‘nrs cgn be her%peutlcally active at

i ons
the ce{l sujiges. éPrY‘"H‘OUl entesing Hleteel-nat e enbodi nent the

t PAGBAtRENY, tRe PistelrPboftfon bite BeRBIF AN ﬂfs-Bf'l pf'dtb% &4h include: a recombinant

S T AT R TN T ——
receptpyj thaf| \w@-tmefqemm iyansterringe regbmbioarsg tram”n/\mutdntthyapeg 8 gwtation wherein the

mutant fﬁa%réssﬁrﬁﬁde'r Blndlh@afﬂiﬂ@tf&ffﬁe t%ﬁg@mn VEdabtor fhBewhid- @wgé?urﬁ 'trQnsferrln a
xendi n-4/ Tf fusiagn I_[gléot el n"1 ncl

rocom PG TSR FSRER B9 P 1Yo WPTOR TP AT oRpst fin o abity o bin

carbonateeiprsi; A rachmbinerit mtsfeioesutaot havieg anmutdtibrewsdseih iteymitant bbsialweaker
bindin§ foim%/t?@r c'étrb@ﬁ‘a?é %Pé ?’ugn Cvﬁ(?f?lﬁ’é QJrum Frgﬁsf%rﬂ’?‘ Bﬁg FE%Om{)'Fﬁ‘nt transfe)ll"rin mutant

exendi n-4 usi on
having; ffaten vhefein Ugﬁ W?B@‘@.aptrinqeéE'@?ﬂﬂ%@ff"l!ﬂ}{tforﬁé'm%?tq? fons than wild-type
serumtressi@tiar . Such fu3|on proteins can be therapeutically

a&tén\éﬁﬁﬁm%td[}?enf: e. traﬁ%’tx Llﬁ?ﬁmor} ofgrhésgxepélrb %H’ fg?i?rg grr? eglgncludes a
recompipgnt B%@ﬁtﬁeﬁufﬂ?faﬁsferrusm@iﬁntmﬁmga@ mutatien in ﬁUB%RtI ene @mino acid residue
selectedefnite ga0p cor{srs&ﬂﬁcff%ﬁﬁwGW% awgs hﬁN18fSQH|§24§UA§H3'9@ﬁ' r426, Tyr514,

| for
Tyrs14 %r'_ﬁréé?lsp (?}Bﬁar egvgﬁﬂeg’rtw?e'%ﬁtﬁnwtﬁ'as %Q?Q’é‘? 'E'Hﬁs Hhetalions. n an

altema(tﬁr ensdisnant, @;recembisenitivman aerumriansféren muanthes ambuthtav i last one
amino n .
B G e O R rogs T 40, spoo2
serumtransferrin; a reconbignant transferrin rrut ant
having a nutati on wherein the nutant does not retain
the ability to bind to carbonate ions; a reconbi nant
transferrin nutant having a nutation wherein the
mut ant has a vveaker b| nd| ng affl n| ty for car bonat e

o " o o o s o



al ternate enbodi nent, a reconbi nant hunan serum
transferrin nmutant has a nutation in at | east one .
wamosmizedd resi due sel ected fromthe group CORETABINT002047

28 B 55 PRSP RSUSHRUB A B i B muigR B foreg Py o i

metal gond. |HiasbiBEr anfboSFE@N, Brédd@mbiBantwhpaesenurh rengfertimmtitahtagviag a mutation in
at Ieait%i;lésl Qrﬁﬁo @QH Lés‘dﬁe E&e@écf%m fﬁ@tgl%lup EH3Rtin r% & A@;%ét 6%5 Tyr95, Tyr188,

hioman serum tr ansf
His248 ARG, R VT IR of FE IR Nohhersiana st dgep ot retan the

abﬂﬂyrtcelsm@lmetaslemsect ed fromthe group consisting of Asp63,

‘ hy Qr&theré@gé?m%é Sﬂ?@ %ﬁlniﬁ%ﬁ% ofafﬁ@ g)?e%ﬂln-#lrf fi.%lop p@(eﬁn5 %Zludes a
reconﬁ@pntrr@map BETHRArangeTin W?”U@VBQ ﬁﬂ‘%@@iﬁt Liyes{$.or His2@heftSHréY ID NO:3,
where&ﬂb@ AuRITas atsiiéndef BIRGREAHiHit) fdd @iekdl RAs Bbn WiRtype human serum transferrin

e G A b hLTR a HE PR e
fUS'O“LPy@Q'OGICWeH rep@)ingnt IBHA@N|sBruNCradsferrivmatarit havirpes mutetiomtat Lys206 or
His20N8ssEn B N@@g\ﬁlﬁer@h i Barhdd Dvd kel Mdlﬂ@%ﬁ@l‘t’t}/ fé)@ Rretal 1 ‘Bﬁﬂgan wild-type

huma%sqjgrgtt%gs%mn IH aéwﬁvgfj %pgét{qg{%f[ gn?d@a?fﬁélmpom?mg the extendln 4/Tf fusion
protein inglnddser recambiant hiuoranetruntteansieein diutenthaMing of ragtaton at Lys206 or His207 of
SEQ IB:8 el bl fHfifanRadeE ROERIdH .A@gman serum transferrin

nmut ant _havin nut ati on_ at 6 or Hi s207 of SEQ
| HK@yadab I?\ﬁé‘?’éﬁ‘“ﬁ ’?Wé’eﬁ‘ﬁ?daﬁ‘?tpr ce the grandiord/ Hifysianmyipteins of the invention,
mcludaﬁbuimot §mifedito meleallarit@nsiqlidsaommiohiq ataipiste, fbHimstihcs afiddBdisclosed in

SameJo@@tsgl q\ﬁd'l(%cﬂ ahbfanlﬁ%fAJLatbg%f\% 3? MQ&%’ %?&’1 c!;?(? Spnngq-?a Cf:)or r_aboratory Press,

portion pr ot
1989. r\/éb%}ﬁ@rrwawutwuﬁ@mldg évhﬁhwmqnaﬁgm@tephmﬂumfoan@comawahrmg sae specific

muta&hlésﬁﬁ th&RrealellkiswWd B tod artitie2iddodetl amiple@citilend¥des areVMﬂé?érSH)IQ of a minor

nature l(%%hls coaseervraflgve %mln%g%%s%batl%t ogal?gléoutgﬁ 8th8&§%?%sary%r/e substitutions are
Conterﬂ pigted As welbp@ilmrwmhterh profiypingiret helified triansdéreinl portionaita Thtvision protein,

eg., a| rhé'ﬂlfteﬁ o E)r@telﬁfgxﬁlﬁﬂh@(ed@c%@ @Nb&yﬁﬁonc%mll%n BMahy 8l e like. Specifically
I nstanc rook et

comte g A 41 10 DL S BOR LR TR oo NGBl o e goout 3
amino$gidsrigsetfandiostweabianstoin yoRaies small 48i86- or\'Mbm(yC’@rmlyal Bgtensions, such
as an QMtnOQé’rﬂlin%%étq%mﬁé‘Fé%ﬂ'dhé l&' %n%]lshnk'é Pg&ldw&ﬂ&s?ﬁa‘%%of 8, 30, %O or 10

I shing site-speci enesi s
residugh B%He%fretnﬁfémardmamﬁer 4% 8 KensimmROIawiaAd ah awé@ 4anr@ small
extengidrethaiifadditatesqiurificativr) @lich a3 atpalyehistiin@tradt, San sBMERRIYRdpe bR a binding
domafiM NO aci d substitutions, although other,
non- conservative, substitutions are contenplated as
W@XPmPlB%@ftCPW‘QFiY%@mmWiC{EﬁL@EFMEOP@aFG susdiiufignsdnade within the same group
such dsrvaﬂmﬁftw gﬁrblﬁb HOkSit é’rﬁm@%c@s (Iﬁchféésalrg?rﬂndﬂy@ﬁw@' H’btldm@) Qoxdlc @mno acids

(such Ias 8Iut€g16; El d oe\[]\Q %g%gt;cnr?éldgﬁalart %IR?FI(RCES (Slé:g gg%lu?lco %’ %P% asparaglne
hydrophwhicempiozcids (siceaslriicing, solpatireuiriné)t arbinetivsgmismadids (such as
pheny@Rinfe] tABRPMN, EyF&Wéz ArRNnall bR Gk Yudd asod'%mteodéﬁ%ugerﬁg threonine,

am no acids; insertions between transterrin donalns
methi | ami no- or carboxyl-term nal extensions, such as
aINOafCDmB@FVaH,\reI’Huhﬂitutlnm driconpass soisssiutins of amnins Bﬂhé inloh&gr@up by amino

acids ﬂ%ﬂBﬁQeg?o Fl)reéémwéagng?pconéé?vah@(?sub%&ut%r m;logld ifd 8%%%bstltutlon ofa

e ween transferrin domal NS or I nki n trans
polar 3571 8705 BVATPHERE ARINA P8¢ o or GeAeIP) deseriphimal neieqiapubstitution, see

e.g. Féreet 4li, Pat.&xp [RUFiZ b5a07, 9991. Nodkromenat@dupstiitdhd, dbl@ﬁbns and insertions
are pa&)g:@l% l)f usafl @%‘féo%ggjrﬁtésﬁ& tr&Qlﬁﬁs ﬁfr theale}peglf]%nutg%ttexg B? p%ﬂrgedaqud binding of
iron, ng bevqedtbin@tﬁg ofithel &sin pretein forkee E‘aw@pigr @u¥pr ng geitedensd glycosylation.

within the group of basic am no acids (such as

arginine, lysine, histidine), acidic amno acids

(such as glutam c acid and agpartic acid), polar am no

acids (such as glutam ne and asparagi ne), hydrophobic

am no acids (such as |eucine, isoleucine, valine),

aromati c am no acids (such as phenyl al ani ne,

tryptophan, tyrosine) and small am no acids (such as




are particularly useful to produce Tf fusion proteins
of the invention that exhibit no or reduced bindi ng of
wonaws/oizor reduced binding of the fusion pr oPe1mB1007/002047
the Tf receptor and/or no or reduced glycosylation.
WP %?W%E?C@Wq SSaTeYE Serkived ?f&*?ﬂmt%’owﬁ@“t%twawwud'ng deletion,
substittiiphenpineertityi inidj arginorayid kesiduechotespondingtio vhel pit oredY TF N domain residues
Asp63nﬂ}r§§ 'T?rIfBS 'I-ﬁ%%hé‘gr\cﬂcg Cdt?tJn%w Jggdues%lég%i tl' 42%”@? 514 and{or His 585 of

resid

SEQ Ilahl@ %r Ir%lplr‘l_dngmq;faqu chﬁf,f&ptpp pywgytgiipado amgggds I:W?@fg His207 or Arg632
of SEQW NGS. Mrﬁﬁé@ baiathg Oxay Ge HauiBdd br HRAIPEA®Y nfdlios Fkiudihy deletion,

substnét?on d)r |n¥ert|on mth arr(%% éc@%efsgg?s cgrgvoﬁr&% i%B?l\]'OO[i rggrgr# ﬁfg\p domain residues
Thr12Q Arai24, W@z@,fﬁly H&2gior §rdomaipgesidues ThiBR) ArD48IE)AlB458 and/or Gly 459 of
SEQ IERNODY. nﬂ?&iu@tﬁoﬂdﬂr Blgruﬁf?dﬁ o@@arﬁ&giéocfﬁ'gi r%rméii/'a%(/é}ﬁ)él)‘?gfe@’lron and/or receptor
bdrrutatlon i ncl udlng del etion, substitution or
NAN9-nsertion into, am no acid residues corresponding to
oBindiog tontbe & re¢epTor sy te naiucedroe isiaipted by Mutati@( inckidind 2dietion,
b n&%lo?ﬁ] r%rv 2, r
substi se mt% mlﬁgrg&&) e;ﬁﬁ%%ﬁ Jboﬁ% g%ﬁﬁl& rlﬂére%lfs‘?ﬁN §8n%hin residues
desc”?@cﬂ?&‘ﬁfarrfmﬁrb ”GI”gr uption of carbonate binding may
ady eisasbad @bl glycosy@tioransl/ lerreduee® pit éventat Bl I’rﬂl@tlon |nclud|ng deletion,

substitEE'Jr\qu [ﬁg?rrt iSh Jﬁlaearl]F é&& fR 88% ct%ﬁgsr?%ﬁdl gﬁfg%ﬁed ore o!f '?{ Cl,J @ maln residues

inc ution
arounq gé'ﬂ%ﬁﬂrﬁ'tesm%resrmwlﬁ@to&ﬁ@jnaﬂe@sldw@é\mdé@nd;fgwﬁidKﬁ@el#§ Pat. No.

5,986 @m uecrr 1rf&Hn6e (ﬂfe mﬁzl\énei/eﬂmm nﬁ@%%&&ed tdeﬁ@relsia@& above
91 in rn%gs Ilme gﬁegr fi Cus Egl ab otve al?/ toI or\]/ent
VPR HeG LBP%\F/’ ditils gf’l (g

glycoswléﬁoet lrQUrblndlnsutasl!qntai@thrmg @ndlon’rs@ptqr olndlnmtgb'cosytaiwm irercardl/or carbonate

ions ma@hé QH@p%d%hrd? §IQ§\%‘3'oﬁ9>f fh@ leBﬁ pRAeifTOF o indfandd, agéllgtgé@édklcosylases may
ues ar o S/T sites corresp Ond|n

be useggw?.?{erggg?sd@ﬁgp rﬁalilges r?aytgq. fumriarotegb@ [)@rtgularlja% suqureSIdues attached
to the Bf, @8160,0873t deffedant in rubeytéon ériz;afné%ﬂla/ Endedto dNoEht giyrpsietion and/or
o AL 14 o TS SRR il
tunicalgyent gl ycosyl ation, iron binding, carbonate

biTneltangphadieies bn thegeuin@rotéih i Bigo b@kéﬂ@@ﬁ}dr adrhétely rdnived
enzymgpc%‘ ﬂ;y tfe%ﬁrpgfotnghgﬁn B%tc—’-ﬁn Wdegg/cos lag p%eglyco%gﬂaé)e{s ab% v?ea}l\@%gwn in the

ancC
art. Expatpley obdsahvaswiaseripcludeuygredotiignited @m@c@w@a@swﬁaereo% PNGase F,
glucosldasd, thapSosidadidosiddsd SraNEnRs atd@gmeoswasepar ticular the

e SRS s b Sl P b5 ot e oo
the fuginnepyaiein bg e gggosgetedn and/ or reconbi nant cells may be |

g !'L‘\Q(!’H'bnbnnlgt&%ng’ hay 68 ﬁ%d@%ltl@ﬂ téi&lfeP fhetﬂt}@é dl%ﬁé{%‘: §ructure of Tf, such as
|CanyC|n he car boh

mOdIfI%HXQ %gg Eegﬁﬂndg quﬁerﬁw cgnigaang g@ag%epeg[ed X)r |ron blndlng and Tf
receptcroaq:dg&ltlm Vror Beare] muttiasmedyibe atddy il atauaaNi doghatnhenino acid residues

94-96 sz?-iF@f‘aMé?*s?é 91%’1‘54 \Deuda‘é@ cﬁ;xﬁ%ﬁy%nﬁﬁc?é?d gﬁgﬁxéﬁ%ﬁéf%?%@? 584 Shd/or 652-

658. In Additienempatona may ﬁsmari? i Ctré'iﬂ’u'[“bth@ ﬁ?’ﬁ‘@ﬂé@ﬂ'%é’é thegangiigs to alter Tf
structufe arffd¥Gsesien.F, gl ucosi dase, mannosi dase, fucosi dase,

aﬁlﬁie 5@9? in- 4/Tg1%g X?l%%é(n ca%“?uncl\g#/ags{atahele??rotemlot? gr(ter&éﬁ H%I]‘, Ige or
bloavaclﬂ?dﬁy qf the twramﬂym Prghalr@rs wel Iﬂé inf gpsieoinstaices. aielivetieg the fhesapeutic protein
inside l |c¥|pé?ﬁbb§‘ akresd thé¥oleo d-bhrain @'arn@?J(EQB QR én g&Yné@@erﬂ%ﬁnéM ke fﬁ_sflon protein

er structure

ncuddsa At oeilerio MG epd® PRE R TS RGP GheR B (el B e cross e
BBB. conf ormati onal change needed for iron binding and Tf

receptor recognition. For instance, nutations nmay be

made in or around N domain am no acid residues 94-96,

245-247 and/or 316-318 as weki as C domain anm no acid

resi dues 425-427, 581-582 and/or 652- 658. In

addi tion, nutations nmay be nade in or around the

flanking regions of these sites to alter Tf structure

and functlon The exendln 4/Tf fusi on proteln can

L, . o o - . a e LY



includes a nodified transferrin nol ecul e wherein the
transferrin does not retain the ability to cross the
weB®Bs/01462WWD 2008/012629 PCT/ | B2007/ 002047 | n arOTAB2007/002047
qbod nent usi on ote n i nclude

ar}othea eero q ?{GH‘E}P g@d a{ugon 9\/8 Pcillu fé ”fiofjg'ﬁgf"%}s?ei"ﬁ‘ molecule

Whefeﬁdh@tﬁ%ﬂs@rm@m@ rethios Hisiabilityyo bind toitmitranefetrimgeceptor and transport the
therapelf b @de!if uh&ie" c%ﬁse Ak 9k aifdRchid EASLIRRINE, tﬂel'b@er}éoﬁ]?{ﬁ' fafgﬁb“ brgﬁzln includes a

e inside cells. In an alternate e
modt B B AR EIRERH e SPUTRT R CHfoes rovigaAI eIty o bind o the
transferrimresépgorrand transpext thledhandipenitd peptidedndideadetid. erri n nol ecul e
d%ﬁrt?l%?tem%génﬂéms ttlmeex@pénl\ hh' qug 8n Erjo{é% r& Eg modifiecg transferrin molecule

transterrin receptor and tra

where{3di FRIBTeTTRdTRRS PSS iherfbliiyia Wes fodiapetregepionnd ansport the
therapentitpeptitediside c%ugsarﬂmetﬁlhﬁfhelaﬁlhﬂy Mérb@ﬂﬁe BBEOMIch iaféhnate embodiment, the

exendwéﬁﬂsﬂ.rl]szd’nﬁj&elﬂrgl FIS%Q ¢ OCY\{;% trém% errl? ngfeflﬂ%w ?ergéﬂﬁ'lIih%transf%rrmlmolecule
retaing e apjtity fo GieRs ther BRRS |§étr0loe§ het retain éheaghiitytto ing trthé tansfenin rdeeptor and

transp@ﬂEHeSh@é&uf‘cﬁée@hd{bﬁnélcﬁlﬁceﬂ@' lity to cross the BBB. In an
en i n-4/ Tf fusion protein

" T DR R PR o e REperl ARG P S RRISTGH AR g0 oined o
each atheshyg pentidé honde lbewmadified peptidaibosdstdme nadyicbritaiy atnhocicids sthettean the 20
gene- %gded%mcg&ﬁﬁ RRd Jlﬁ)teailldg Hé? bé‘p\'oh|\‘1<§c}>/byte(?th(9J 3t grotc&%es such as post-

r ansf errln rece&Tor an trans erag
trans'eé@?ﬁ' PIPEeTeINg; 44 BY clgmical "*?H'BCWF'F@&G? W@F'bﬁf epfed KeqwRdn the art. Such
modifitdtienspare seitiesciibeant basit tednarién corguReaet abndafbiphs a8 @lellSs in a

I jgg}@ t& it %9]@ ot her by peptlde bonds or nodifi ed
YoM et a(@ ek and may contain am no acids other than

pe
W@ difieptiopRG78 .06 SRIHNCERT AGOMREPHdS: Inphding tieypgeijsieibdeidong jhe amino
acid snbe—clﬁﬁnﬁl dnid &k dhyn(fdartcbﬂbbxy’taﬁrwﬁlalt wmrbéf‘aﬁﬁt‘éaéted ﬁiéﬁt'ﬁe @&n@@@é of

modifi Jtlgp ﬁlag[)é gljg%?t thl(w)e saénsei,\cglgiérylﬁ% gﬁeqsr??f%vgraéf {ns) '@%‘}ﬁe“ pog/peptlde Also,
a glvemdemmmnfame‘nwme@l efyeedifigatipns. nPdpepiides eay He aradchied, for

exam;ﬂ@ a6 a LAY L%ﬁiquﬁmé’t@g I'AB rﬁ%y nﬂa% bR diic, ith oPwhouMR bR Wﬁ 0 @§cllc
rch 1 ONS Can OoCcur an

brancheg %P%p%wb*‘éfp%yf freolypns %ﬁomwef%mﬂboaﬁ Teeeiaie RetLToqasEes or may be
made gnéynithetiaoetiodsi dipdifibationsineludk dchiglaton, acylation, @@Paiboyylation, amidation,
covalém?étféb%ent bitfiavh) c!on@nt %@&Uhﬁ)%ht‘%tf g qerh@ %%IG%@OV%@%&E&P@BHP& a nucleotide

j cation resent e Sa or varyin
or ““Cgobqﬂéjégvaﬁve §%‘<?é°1“5?“3§h'f‘%f§ of Eh"Pé{i Qilivig ﬁertyawp%cy@'ieafeatta%nwt of
phospbotlgyI}mesntopabyqal&mmg,dﬁcllz‘at}mc@ﬁwfﬁ!b Ibomfafﬁyndhyrmei‘ém@hylatlon formation of
covalegp&ibgs Iﬁ@ 'fo?rﬂac‘tfon %9%%@%@ él%@g'ylegg%{ i Cﬂg talp(%ﬁp %hng g‘o{l hhgdro%zi}lon iodination,
methyﬁgoncwaqt)éatlow ctxﬁia@gn PEaviatem pqgtegw&q]prﬁ@s&@(phcpqphorylatlon prenylation,

racem &R CEUErEtion PR sfaF- RNAmlafe\d@dUIﬁorﬂmaM%&thQ BSpréMBifs 5@ bk tearglnylatlon
and ut{)@uﬂq‘atpogs tecra aens’I eln %éyﬁelaeg[\/‘o %ﬁ@arﬁ%qeﬂtgg&%d% TnE grelghton W.

thet’c
H. Fregipen gida@dnmany. a@yleaorH 6903; Ro-trendhaiondl Sovatent Madiicigion ofiProteins, B. C.
Johnsér 8, RbddeRicFAEAATREN Y6k, fdsail! 121 o8 ¥Ad %ﬁer%¥ él%&ﬂeég{zyrﬂ&. 182:626-
646, 1ﬁ?}pema noi ety, coval ent attachment of a nucleotidé’ or
4 eoti de derivati ve, covalent attachnment of a lipid
or |ipid derivative, coval ent attachnent of

NucleﬂWﬂkaQg ERQHidPExenting l'i nking, cyclization,
di sul fide bond formation, denethylation, formation of

cdlapPresint pyepdien ?'?%W@V'dqdeﬁ'ﬁ'P PER ”‘@feC@?%Qr@PW@Q the exendin-4/Tf fusion

proteing| YAosfgrreatriuoipic aGRmoieaib encddes SE IMRO: T8y d/h@MéHlﬁ’é érﬁlﬂo acid sequence
tyl atj Nan X

of xe A3l ke L T ERETBY: (8B TN, 8 oAt E an RRSAR Pl ot
Seque%eéﬁwoa’f‘ |a§ SE 'Pa@eiﬁ‘r zMP$’f@f¢fer@ﬁLM ﬂmnuelﬁlc atifl gemfeace @RI present
inventio® hodtiedsEm i NO.05, RhictaRitCandfd Stk éequ&fc@bﬁé@ﬁdlﬁ YE3oREPEAPTD),

argi nyl ati on, and ubi quitination. (See,

Proteins - Structure and Ml exul ar Propert| es 2nd

Ed., T. EE Creighton, W H Freenman and Conpany, New

Yor k 1993; Post - transl ational Coval ent Nbdification

of Proteins, B. C. Johnson, Ed., Academ c Press, New

Yor k - Ppgs. 1-12, 1983 and Seifter et aI l\/bt h
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sequence is shown as SEQ ID NO 24. Mst preferably,
the nucleic acid sequence of the present invention
weonemtase2SEQ | D NO 25, which is the am no aci #CT/IB2007/002047

e 50450558 S0 b PRI S i S peenn v

transfefrinssecratiqursignei an Igaberseawenael dhrt éxemalaryNiutieic @icid agquecesaticoding SEQ ID
NO: zﬁgg%nraggE@slgm@ pg. the human transferri n secretl on

eader se An exenpl ar Ielca
S5HiBtres hah e o SO T EP B TLCB RISRLES agiep Fhon (<. (2,
taa, tad)i@t thd €-terSdupl emt; esd ¢ehatadiybooteaize e eathitynef 4b ¥4 infludng without
Ilmltatum %e‘?ﬁl&l e§|gsd%n%ﬁ%d{§ﬁ)n@ \ﬁlﬁqg)ece‘%grgﬁcﬁ Gnddtran afeﬁ% polé/nucleotlde

erwnna an rea
Seq“e'EiB% atP*‘h'é an ePNAPr 9epgmig fibrapyperepried. Géﬂf?FQ'O”\HPr?Woﬁﬁfee"'”g and/or
polymdrag@ichaih reﬁaﬁtlonqheﬂ) aadlificfion SFeDNs, NyeBRlacie nividcalks emtofihg an exendin-
Lt ran i I '
AITE fué%r‘ 6&8’[%%2@@2%%?0%59 éiAlP%g %{t% @%&%g rﬁ{uéaggrg%%c%&?# %bgﬁ’@:&%ﬁ or other
appropgetp@am%g; whesedherrimests) have itherdesisedrnoinh mpigtionan feeembinant DNA methods

and mﬁ@ée}ﬁ@@g asmoméhbé@ AGEN QI denbily BHER! def fofitini SAMbRdok e AMolecular
an exen

croning B eisRehan Rl G SEr TR LaiTeEn cioe! Tl e Protocols
Molecutar tBénipameiisghel FIGR, Greph Phibliskers bin, andWitsy hed SorsptH9%pri at e
NREMGGSoid Wﬁ@e&tﬂ@s &ch%@ )amth@\é%d %B&quesér{ SEn@RUAE fusion protein

nut at1 ons. 'Reconbi nant nutagene5|s
may be, e DY RS Lo Wi e&?pé’y@ &?@F?ﬂ"&? Olf REUE glopesfagpedyupon a
properiyrof Baekpressled ptotetr. . Typibilyeicle&racid Chrarésaye sdhednab dy &tedinging of an

antibo%d? :d@%r blg?rllg{jpoa?g%ﬁ Q ? o lé%k;g%}é h?aq tcl‘a é(d Bt%ﬁs tshﬁg‘)gr% %xpr@&gd and

displaygg on ahpg e sifBes: e @atinogyor WQ\Raft@gy lsa*ﬂ@plfgg r\\\gth apg@gftable label to

udenanucéeQiens @@reés@gmlhy aemdeeelbna es encoding the am no acid
.Sgé%el ?nlecmt r>]< ree)s(seian }3% Sms ucce)sn co(r:\blusc'!te%r}n gﬁrdgﬂce wﬁﬁp(e g’escrhotlons set forth
below gey b iolleyreddd prpétmetekwlrtﬁ@frf@%orm@@d eu@x@mg@olyrp}tc!ﬁ@écielsyan@fo express
the en&dd@d Sdﬂfeﬁﬁd%@d FENeRbrBpIB; byTr)éB#tlﬁ@E hNolel@é@d ﬁéqﬁerﬁ:@ itrht encodes the amino
rar

acid sogpENsE R BERIT AT BAPT RSl e gn 2Pt Bk GriohPne FRle )y gt can
readilyprasiveallarge oueitities ¢f st dearas rexipotids seqlieacrd Thdisspleagasdaninen be used to
generer@éétec@lgrh broﬁé&r d&r %ﬁ'u%hflc;tn)ﬁ p@l{ﬂgﬂsr’gﬁéfnéiﬁ/elk? M])’ﬂgcl&ﬁﬁ& Qr?c()dlhéthe amino

bel dent i t hose
acid se@ggrrcg o&irb@@gglp ﬁ@' f {UHIQn a@éqlr\,cga bg|insgred lpég éB ﬁb‘?r?%fﬂn vector. By introducing
the exragsicds/sttoninto @ hppropriag: et the ehaded axehdiba T éuse prtéimenbe produced
tions set forth below may be followed to
In ‘argg%%csg exendi n-4/Tf fusion protein encodi ng
pﬁpgﬂpﬁgéﬂeé‘@quj@gtagwg atsgltmggz acidisaquenesig &g polymerase chain reaction

(PCR) P tifip eethod! ﬁ@NAFIQ preﬁaeaambrﬁ polW)-HHWﬁfrﬁdtél RNA UGl ted éhz;’ztﬁé fbverse
ce that .enc

transcrzo?a%ee Wo wnﬂ?rs tKPIC ‘Rﬂcompl men%r tg?wo ge::;l)larate reg Lojr% (%%DRIA eﬁcodlng the

amino geid ﬁ@ﬂuenqmé ag kanki'ed/"l'f IﬁuStOh @roémrt at‘:Qathen aac@adl kd tye p@l&/d alorg with a
polyméré‘éeg.ﬁclﬂé@'I‘Ed golyRRerRE, afnh%ﬂ@weeege BHBHRO iHedBNAGEYIS Keveen the two
he sequences can then be used to generate detection

p”merfjr obes or anplification priners. Alternatively, a
pohe/PNA Fregb érd endediog theragnioHernamisvbthe aolypkpsiegeapriere af AB®, which
encod@s’@ﬂ%ﬁnﬁé FJSIdEé‘ST%%BRIﬁé H\&& B n&Endt E@ et &doh ma%aﬁ]?e form of the

ressi on vector. I ntrod ucl ng expr ess
exendlg é@{f §ision prateiny ﬁie%&yﬂ rlng Bp lwggtgerﬁlafsqolypplﬁtge @ff@éﬁ?éidn the host cell is designed to
be secestafebinnthdt cBfi. Thesdodon @Toodneg |Bolam:3neh;en pis®bleIGsed as iarstdriasitg eOther

metho@s’@i&&h % th@glgl ela%FtlsQF?IInQQ ge us%ﬁ a8 QIEEI”” Lk rﬁerﬁlﬁddﬁ‘@e}?‘t S nuc elc aC|d variants
I'C acld sequence merase chaln réac
contalr( q;ntgms whigh hgyp §eqfeqltﬁ@d for@@@@l pgorgﬁsgpp SF ayeepdipd/Tf fusmn proteln ina
given et o6l AP aribier @bddnQiltaratidRSAViLLEh BrEl dPae tHRbk¥iitin-4/8MBSiSEprotein and the host
transcriptase. Two priners, typically conplementary to
two separate regions of cDNAie&ncoding the amno acid
sequence of an exendi n-4/Tf fusion protein, are then
added to the cDNA along with a pol ynerase such as Taq
pol ymerase, and the polynerase anplifies the cDNA
reglon betmeen t he tmo prlners The DNA fragnent

o o o T o o "



nmet hods known to the skilled artisan may be used as
well. In certain enbodi nents, nucleic acid variants
woanisaiizs2eodons whi ch have been altered for opPCWAB2007/002047
ool soSBA P BlstibsBl Bonsiiilip i sal e G Gt Poipfly motrocs for
exampite piesetbctintoredensevhichemel praferredior fisedi bighlp exptressad agngs firegiven host cell.
CompLhé}Satgoﬂn%th%Q%6#3&%@%%&%&%[:&%9%%@%@914% “£6& hlgh.Cod" for codon

prefer g0 GG NP GERES G A G0TioB TP BF RO ProvAES S i Bry o
Wiscoripin RagkaetVengpnchal (Bepetivh |ColmpaueleGrpn;eﬂ\mdrseni Wrsr) Qer useful codon
frequerlﬂdyggﬁéé ﬁ?ﬁf&"e Vﬁé\@ S SRR 0l n"@elé@;br‘(sﬁbvﬂ%ﬁt' "Si5Ld hrla ﬂ@ﬁgw er

. gorit “' Icor por at e codon frequen

Huma&dwﬂﬂée M%BiHWBHOTD%M Yerst bigheed-” preference of highly
expressed bacterial genes may be used and are provided

y the University of Wsconsin Package Version 9.0

Genetics Conmputer G oup, Mdison, Ws.). Oher useful
cHduseic prieaalesids encagingbe prdlo@did seqyen 199 ekgnglin-4 Didysion protein is
mserted@ﬁd) S0AIPopried.efSH8ssion’ v&t@ﬁ@ma |sfaﬂdé?ﬂ ﬁﬁhtl@@féchmques The vector is typically

select%i t% Ea{ég(grogg%tge B?rgcu}frlhlagica %“pé%ﬁ g (rﬁb% &Ptgr I8 ﬁgra%ﬁtrplla with the host

cell machigera silghdhai emdlificelipnehthe gere znd/oerxanetision 47 e génesiapaccur). A nucleic
acid mBieQhEddRodifg thk @ﬁﬁ{ota%ﬂ sleéUeﬁc@& af Q%n@ﬁ’ru/ﬁtﬂ%lm&gﬁ §"|a9 Be

amplrfre@e%p?;%e%i;}‘r E gr&&ce)(ﬁa%tdmfegt él@gﬁ]th&c er;/gizefgrg) eqﬁi/c{rr ﬁ@(ar/yotrc host cells. For a
review phexpressibavedins tsee Bleth. Emplvoly 685, Di V.65qedidicAcaeahio Preiss, 1990.

Cﬁ}'/'pﬁﬁ@@)} Q&ﬁeé@%ﬁ k}?ctaﬁ u%ﬁﬁ anfcﬁ (ﬁ/e H&@tcclehsr\ﬁm Yortdt %?q'ﬁgﬂc'es for plasmid

fcation o gene an or expressi on
ma'”te@e’??é apd for glering §nd %Pfﬁa%q’“é?f EX0083¢US "HGP@GB PRAUSAGES d PHE Terkeences,
collectidly Rfer@qitclasSBatIaIGequhcaNineadd bibddinménts, Wl tanicany iabredenone or more

of the fIJMW%t%u(:%EEEJJe sgéql?eq{:e%xg r%ﬁ’r%%g oh@ orﬁ{wgrlé%hy?tcer s’efrlYe%é an origin of

aculovirus's
replicaties], p gangcptiopal tereniiation sefuaage reesepbw lﬂvtemtseﬁ@ncee@favmgwa donor and

acceptEr%hce ste] a selyBdhce Bhcoding Gredeiequeiea e Bblfiperr&%%creﬂ&rg @ ribosome

ression ve
sinaing 48| €5%Jyabero R S SRt RILERT S5 S USRS YRUHPB AGH seoocing the
polypepiiri t6 be expresnéd gnda delecsigbfepakeelenfent gk ntiheserseglenots igldiscussed
bdmNsequences Such sequences, col l ectively referred to
| anki ng sequences" in certain enbodi ments, wll

t 98 10‘513Ify| Spe gc_{q)rdr&%/ caﬁteln@r tagspneoding sgaqenceqig: moﬁ%onucleotlde molecule
locatechatahee® bi meneefcwerxerem -A/E fpei@motein codingeseguener tee elfgharvetide !
sequerﬁ:%%%%g Bol}/ gﬂ%ﬁ & rnaxngs) EreaWo hgla“ie{ oguch%s FL@T% HA gremaglutrnln influenza

transcri rm nat’i on seque
virus), PHYGIAT @@Mﬁwf%'ﬁﬁwﬁ?'ﬁ @nfﬁm%l%‘r‘n@rlst HHS taa@cfémadiv fused to the
porype;smiel upén S)tpfr&sroﬂ oStﬁé] peyeptinNaRtban gerde laeaderansSfemmﬂy purffidstion of the

exendrR%(‘le R‘g%}'\ Ipfjo ern h%& cel? Aﬁrnqgéﬁrq%atrog can gcc% Ifsheda for example, by

on se uence
column ﬁg@nqt@grg)WhIem@ a@tlbedlcs angingt theriag @b agy atflhle' m@@r ﬁrélpma"m,éhe tag can

subsecﬁ&nt@%e@é@&%ﬁgﬂ%ﬁh th@[ﬂﬂrfréﬁ é@h@ﬁ-ﬁﬂb*ugro é)aﬁmnﬁeangm as using

Vecto

certalntpﬁagg: c{%g%st f8r g%g%g?eg gffh Igptﬁro rnaste esté%gigaf a\rl}éd. ¢ %g?%rgnéé that is upstream
of the ¢pneeof thezamirgl acigimegedneert. i de nol ecul e | ocat ed at the &'
O?Ia&rnfé&@u&’fee@rﬂa?%@ﬁm%géﬂ e f frishh 948 sernQESécfés %ﬁéjlbr%&aln as the host

nce; onucleotl seguence encod
cell), hﬁ%%ﬂﬁf"és (e u%‘H“ g§p?9ée>§giqegtj1an B‘P “8?16%%?’0'@? %(g"’“a%@lﬁb“gé' €., @
combirfeltidtGf flekkin{deeneagiced fram moienfidnudn Zaurce)j drisgnthetior ormhedfiahking sequences
I T
may bg‘ﬁétﬁg &{ﬂ o cg}lhﬁh %{ra‘%}é)gﬂu{]%% r%ﬂlét?ggngfl 4 de&br%gmon hﬂhﬁ source of a
flankrng)??gugg@i r@@y kefany ﬁ@kwptyﬁéﬁqhaa@trc gﬁ@r%@ng@r\e@ra%or invertebrate
nmeans for affinity purification of the exendin-4/Tf
fusion protein fromthe host cell. Affinity
purification can be acconpli $hed, for exanple, by
col umm chr omat ogr aphy usi ng anti bodi es agai nst the tag
as an affinity matrix. Optionally, the tag can
subsequently be renoved fromthe purified exendin-4/Tf
fusron proteln by varlous ~means such as usrng certaln

o o o o o o o o o,



may be native sequences which normally function to
regul at e exendi n-4 expression. The source of a
wohesslkiingsequence nay be any prokaryotic or eRRANPINT/02047

o s ST LERR BT TR 3B s o

host cefjmpghigiy t hat the flanking sequence is functlonal in,
aUdaflﬂ ﬂzﬁhkb@ sa@adn&@trﬁ@ HRYbbtalnae by br@sctf sé\%lrél niERehd Rar kY]own in the art.

Typmalﬁiﬁanﬂnp s?iuteﬂc %se‘} 1 léreekn nvg%ave e?rh%re\gwsly lgewge%acbgl rﬁ\/a)ppmg and/or by
restrictfon &ncﬂann@]easeqiweﬁ@egnmmtuus Hedsatdter frant the ipepper tise@mnsource using the

appropﬂét@‘v‘és@ld:ﬁérﬁ/eHdgﬁféte'agésean RheFaRR Mg ftﬁlrh@él%tldg)ée ence qf a flanking
i on donuc| ease dlggstlon and can ?h %

sequerog IR AP0 He Heth e S rseiy et ek B PYdes 2rehparfes methods described
herein Bp puatgir acit ynthesis or adningn endonucl eases. I n sone cases,

t\hﬁex{e léll L)r WA E&ﬁdn%?th%%%ﬂ&cs%ﬂ&gnc@ls kh&m( Ht% bg %@%Q& Ssmg PCR

nown
and/or gy, %??F@gﬁgf&?n%icﬁaawwh setirbieslgayepolse d’”d/ﬁrefleéi('m fagpence fragment
from thagaihe bicardtiedspeying. NE5é6 tr@rflaﬁllnﬁy’ﬁea@encm&foekrfbbvh HfraghyofONA

containﬂ%rat fiaﬂﬂ oé)éeqhg%efﬁ%&%g IlS%% o2 ?r%ﬁﬂ e | Slecié%?mﬁx trée‘t% By gon?am for example,

eni ng
a codmpussﬁt@ﬂge Qfieven anogist petll Qs gelesg bnlatﬂrew tchcaorlioned by restriction

endontcleaBkdigbicrea Wedtaee the @B@Q’INA frégﬂ{@nf B8 B lngatl&m%%B @lgarose gel
ence |

purteaf B SeiRe SHSER Al garwar Hodt AhanRs iy CebateEamsiss seon o e
skilled ar@'@qnatTég s¢lechion of Juiahipeenzpmescte acdoniphidh thik atrpnesywitt beteadily,apparent to
one of §i@Nn &3Pl €, a coding sequence or even another gene

0 enes. |solation may be acconplished by restriction
SRl el FAARGIF R PHoERIRER¥RIC SYR5pRSIon Rglors purchased

commefrgialigremd tthef @iginaaivadn thy ampitibation ohthe sedig g AsD 8&1. P@dplification of the

vector Blé'deftélﬁ @6#{“&089 &4 QH g&'ﬁ &Q:L,y %E mgﬁHrt%ﬁE%Q&{ %3[? Fﬁl éx@e'%‘g&(‘ of an

Chat swor t er net
exendirs T g Biplene dyhe wastor sshelee pask noFcostin asriging ppliagtion site, one may

be cheaakysyhthedizeti bbSedn=0@6€n ydqhbndaearrdeugétledi V\t(ﬁﬁ@@édﬁﬂt Fér@xample, the

origin o? Fbg;nc% n'l)rlsfl%rJ] lhe g%tsrtngifepB%% I'aggl gtof)g g?ré(g@?\t% gui .a}?,le for most

gram- ”9@%'0’%?%6*6{5@@6% sayiods Ormﬂmfeﬁ cS‘éN yolyemad aﬂ«h‘@vum vrisigular fgmatitis virus

(VSV), bﬂpépl’ll&mam%ésf du@i@&é IQPV of BFt\)') Qe @6 tuPior éibhiry Veedts if ﬁia}nmahan cells.
certain co unbe

cenereflfihe gy el eeincopas T st reifled b mepineligspmgsfon veokrs (or
examplextpe 8¥40 @igind$ oftan usek emylbesaddeT cohitami O qarippremoter)l f t he
/- E'&r%ﬁrlp‘%n ehahsRndegRnaal ty%faéﬂy%c%teaﬁ ?rtﬁegén'a ﬁg gol%peatlde coding

ication site, one m e Cchem cal ¥snt
reion gEseprog 0 tariRRRFRns el eh dsualing trpnsgERtien termingtiantfgauence in prokaryotio
cells is we&&-Coich fréghmenefoliowaldey atpblg-T setjiaicel. Whild @ bé@éhdeﬂ@eésﬂpﬂbned from a

library 6#&%@&9&%& %E‘rﬁﬁq’eggal rﬁ[ﬂ‘%l \%gtgr ﬁ'cgrll % l?e r%ggl sx%’hesnze using

sui t fam negati ve
methodg forinygleic aeifl gynesis sueh as Wgescﬁ%%ﬁn adenow rus,
V& SéltHbRS mak&rehé élemem leﬁdéaes 4 MSIé)n ne@éssﬂ@l%d th@m\}af HfFgtowth of a

host ceﬁgr%um #a gglectlf)ﬁ culrjfure @een %‘Fnal 5)/10:5 fsﬁ'%&'SP {nﬁq{% g%eﬁ glﬁog% glo*egﬁ that (a)
confer r@glﬁig@qqaégpnﬁbg)tlmr offee tpaids, e, avwieiti, tegacygqugr grkenanycin for prokaryotic

host ceNe& Qﬂ)Qérﬁpléﬁr\éﬂt auﬁ?&@ﬂfm SofichNfesY 4 c@ﬁ loBicNsd |y%]€|t‘ic%nndt¥%ﬁg not available

) ins the e r ono
o ot R S e B P ki for, e s
resistarjcg ganee dndgthe ddtratyviineoasisterice gepo| @pemtycdeeMce gene eyl alsd be used for
selectnoﬁﬁrqpr%%rycﬁé aﬁcpel}kglrymld'}%tsteceﬁsr anscription. Usually, a

nscr t|on term nation sequence in prokaryotic
SufF3Siputog e v USPAGREIRLTY t51 9eBbat WY ba exsesped: Ampliication s the
process\&lupmm genes Wit bie it freateiedpurand eor tre peaisittioy ofh Prdesh driti€dlToR growth are

library or even purchased conmercially as part of a
vector, it can also be readidy synthesized using
met hods for nucleic acid synthesis such as those
descri bed herein. A selectable nmarker gene el ement
encodes a protein necessary for the survival and
gromﬁh of a host ceII grown |n a selectlve culture

T
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selection in prokaryotic and eukaryotic host cells.
G her sel ection genes may be used to anplify the gene
woOheds/oed2d be expressed. Anpllflcatlon |s the Pprmknmymnmw

o3 Bl o Pty Pirae SO OuE ot gl Exampls
of SU'tQ@Q)S#'@l@EZBaFF@S'fOF BROOAI@ORMiTcludedihydrofdiatel radnctasen(@EAR) and thymidine

klnaséM T‘hB hférﬂ-rﬁéﬁat@&é’ I @:Hﬁ’s?&ﬁﬁ%ﬁts ‘afe MS@ B8Rk ¥Y&editn &‘é?stulré)\m%r&rfm only the
nmbi nant sui tabl e sel ect

rans AR Pee Pl AR ATHRY PR fasclariop gpes gt o vector.
Selectiop ghrestars & ifhPhERpy awdrindiyentrahisfoemed callasader ddreitiomninahicathe
conceﬁl‘?&tll}n bt s%réétfoﬂra'aﬁﬁitirﬁthé Eﬁ%dlﬁ%%&gcéé@gﬁg ct‘?‘a%bgoc Rde%ﬂ)g df.raﬁ?é g)rtﬁe

erein onl transtormants un qu
amp“ftcaf'Og oF baty e 69'6?}1%99@ 5 thefNA rbencpess agenen &¥cton protein. As a
result lifteeag et fu@ntities SPAredhdi4 /I fasiSifroteinsaré mﬂﬁeﬂe&%m the ampllfled DNA.

\Az\rfbﬁgdrmago r”]'\g; sﬁtg %m%[l L We?(%s a%glostréJ ré%‘tacr)n in %IOP os‘ Rﬁlﬁ gnd is

entra on 0 1 on a
charagigiipd,y ¢ ShiserBelearap gRaugnasHermkpexbtes) brg ké@,ak Ise(a@nqeg(elu@ryme) The

elemeaﬁmlyb'ﬁélh‘/ a?dcbt@ﬂ 3ah tlﬁerJindtQ%n& g |t@ %'c@&n@@é’h@erﬂ:@%f fh@ RxdAIN-4/TF fusion
enco

orote} 48 oFPea LN G Teptonst Bane R Heats pmurise. having
a hlghmﬁpmtmthrmwﬁhmh@algam séquencestnevelrgehiidentfied Ddeh ofwhich can be readily

synthéslz@@%@n&h&&'s@goﬁﬂ hefeih Sndidald ¥ prBl@a‘Fﬁx‘fié Norf OF
5 nslat on initiation of NMRNA a aracteri zed

A 'eEht ﬁscrﬁawg&nﬁ'&egl&?e% ﬁ’&é'g(‘ﬁ' SGR%?P(]‘%t°és$)9°r8?°“de€!@6%%?£“e“°e are
used Istembmrgeaolx aukaae yesoais)l, forldi@mple) ie eS1tPat. Mok yadad @1 ynd 5,547,871.

Secre %%spseﬁu PEQsh A Ig%nar E(%}S_P?E%rélon ‘e%dér@@ Lféggés%c%de secretory

sequence O exen usl on pro el n
peptidgs, p‘} BROEIQYY Peride igfan @@@eﬂc@éemng%tﬂa@v@éo Hiseoy theiseefetion of a mature
polypep8del of pratah frym a cpin| Septetdrppeptitieseare gdr@wAIN gwar@:tehiz@hby% &ore of

hydroﬁggizz ?E]]; aal%gyd '%Q a@%\lﬁ‘%lﬂ %(r)tr&cl sm%lljyz Poglﬁ? atqf?e aml ?ermlm oé newly

synth%@ﬁ%@romht«!@y ogernt the sear¢iory @erélriﬁ lSepmve;tfe@n the naature protem during

secretioh Okékfré’tartylpépﬂdeéi ey conTé’i@prB&arsBl'ﬁg sife8 @’(a@él%b’ctle%k/éﬁéﬂif the signal peptide from
cre on

ine mg 8 HERcae Ehasec B2fen RE Srevianpediy, YiRroasigs B phgrpoced wirin
the sighelrpeptidergy imay b addgd B thPalgnal Negide By.Z¢ exarmple amdiro mutagenesis.

5 sedétof kptides @l BE A5 1§ H%&’ﬂhe SEQLRH GE e Alsion 'pgﬂéhhs of the invention.
Onesg@gﬁences or. seCretion | eader sequences encod

SR Pop iabat Ry b RseR FRTRIRIOp E Pler Ll Repideg ' the aipha
matingafactor lsaigusayoenceh &tcratotysighal sdguedcds dr igna @edquehtesror 6écraiion leader
I
seque%ts %Fegrggtﬁrglrj \écp %gh'lgplgf ?érlep Rﬁ%ogljctfbgglgfgdﬁgppb&%@m%é%% v?ﬁc‘ﬂ rdsult in
Secrefwy e%aﬁt?m of e@rwtﬁ% sigea! agqugmf inpresen), ﬁh%%rpﬂe@ belhgexpiptsed enters the
lumen@X b big ehdb)plaﬁmubl’ndlcalhmtdﬁ& lsahﬂnﬂﬂanhﬁﬂrtﬁﬁ Hrough tHeemdIy apparatus to

secre’tﬁy%%j &‘gsl qu% E#t?aw S’orte%(% of glf L elp éen&ra‘ﬁe(fheeglé)nrgy?egtj&%)ngﬁ Immediately

followssae mélamrws@p@ndop@gocm;ﬁ S@Oﬁ'tpaﬁ)we@i be @gmoﬁqrrmd el of gtprotein to be
secretdd.| IR WMo c%@é/saﬂ\% s@f]alts@@.xeﬁbélg @iea@%ﬂﬁf'@% sf)écﬁm? pr&tg@e &l L£signal

t h
pepicRieo ERUBT AP B s 1586 AG A o BT AN EfgALH recombinant
proteimpexpteissien usingmarng!, memandiincbr yeast tpressignagctgpept i de by, for
mle(?nbo&ﬁ‘]e?‘ft' the ‘HaﬁVétT@QSﬁb‘ﬁéqﬁenc%%y%%? UB%Q bro&eshd T8N ete fusion

used to direct the secretion si on protelns
Pfote'fzfrfOf F‘ﬁé’r%Sﬁvwnw Sings Bans{rEin BeUss G5t ip ¥ptors @pmﬁseﬂwns such as
blood, lters) apdimilk) theesdoe nahy differenttilangdériie sigreee peitied. YFop einplte the transferrin
sngnal Eéptlhg go@é lpélﬁaom E@Erh ﬂgngf@rﬁlli ‘Pa{ctoltrgr?sqgrﬁn %?%HEH&%th?ﬁlﬁr ?ﬁ raYive
sequences or sig uences or

transfqr@hﬂ@al p@@@ﬁj@%@gld&eémﬂ@@mL}Sé;geqn%prsuah %lﬁ?ﬂc@(mg@magsﬂsbffrog duck,
chickeP 0B bther §pasibat PrefealblyPihe 6868 bagids isFdm aha®mali@XthbiehiR molecule. More

secretion of a proteéin. If an intact signal sequence

IS present, the protein beingsexpressed enters the

| umen of the rough endoplasmc reticulumand is then

transported through the Gol gi apparatus to secretory

vesicles and is finally transported out of the cel

General ly, the signal ~sequence |nned|ately folloms

o o o s I o,



bl ood, tears, and mlk, there are many different
transferrin signal peptides. For exanple, the
wonensgfiayin - signal peptide could be from serBOT/IB2007/002047
for ol Mo ferri anpt ransferr
profec W) el epyoe S H T NG!S BBl 48 S 3R o fcos fom
varioup amMelen nsferipandlensies ar@rdea@bﬁdwls db$.Pat. rppinBiie., Nd. Re08/0205037.

f IPegferalsiyiGhe tran@féhﬁ|6%ﬂved%fgn9ts@@!en§@|%§)} l?esusterg gcﬁée%ffee?ér’é Meterologous
n sf I N

proteil 5 SRS R Rl o 8] b d B Gopetp Mo stance may be
expregpee fiedt ssrejed using agif giordl. peptticda, a 3f fignahsdquenea n&@ bd D3ed to secrete

proteifs RIS 88 tikhnt 3?33% %'ré?&%!)l}l ﬁﬁeoéiérféﬁ%ﬁ?)ﬁé’éliﬁ RGSSuhbS Qerum frensferrin (SEQ ID

arlou an trans errin ecu are desc
NO: 1 Sneglad b PG TABY 19)pGHler piisires B beRIgeesncludar S AMEBTSEQ 1D NO:
40; enpériediby SEEARING: A1 )dard retfies HSABMF o5 £ (BEENIONOBRIY; Siodsias) SEQ ID NO:
43). secrete a heterologous protein, for instance, any
protein of interest that is heterologous to the Tf
siyPrdsr i e rificientipmgeal othp pigreb setiuanng, is some ceags il siayge areferable to

includd & sisdrigihérbeptitia sgRibhde®etvdien th sighalSegitate SRAHE Hﬁ%ré‘ﬁbﬁteﬂ@n which the C-
east

termlnglsp%gmh 8%tﬁ§ Blrot%n gtlde%{)ﬁtgﬁsegéﬁgoar@tlgnssne Fbﬁ]pm% sg@h, %Fnthe yeast kex2p
proteage. a’?f§@@bm the C'SEEPIide seN@ncd B;abeut oidehitmyacBED IeRYytiN@ore preferably
about 48 )amirfot deRis iMERIE N Ex@FhpRL gf@x’ch aj)ﬁjo%§ afeﬂ@rg @?Léﬂ?ﬁp%@ A;lg (SEQID

NO: 13 Y P P (RGNS (D MESob @V aBERIRNO: 115), and
Arg-Sebeu-GUB rg-Arg (SEQIBrN®:d 18nsur e ef fici ent renoval of the
S E%}@Aswﬁ%ﬂ&' eBfifg vécﬂ)ré\ﬁlﬂﬁ/ féé@%ﬁntblh r%aé?r V@% ﬁsfrgéog;ngd byPthe host

% e a short pepti de "sequence ! )
°r93”'§’l“ ghaPPesRy BkRddo én’?dn?'?Fé*'erﬁaFW@ g @teéﬁilﬁrmﬁfumn efptair ePramoters are
untranseibed mherp:es obated afstredie (ijer, 84 Rapd stee cEORRY 4 §tﬂ§:tu?al gene (generally

within ﬁ)‘ﬁ?%'tg '19&) yh%t ﬂ{r?l%eQLal%c:% forh of% s?rB%Brﬂtg%e lamgr,e&seare

prote
convent@n%lbjgmupgd_ into ogaPHWo slepses: mciyc]b@mrhoterngnd;cqmsuﬁtyeabjny)ters inducible

promoteiibitiatel inBreasddNéveR G Bsnstiibtib@Reh BINAEREEIh&Scohfol ﬁ%gbonse to some

chang«‘{'f%:ﬂﬁg E&%@ aruech'%r Spi%s&nﬁ,o&“%%@% PfﬁArk%e‘lgﬁr change in temperature.
Constlw;l\@_pg;@motgr@tp@@otnefgwm dnitfe8E@ntimaNgne bidslict pamidctlon that is, there is little

orno oﬁﬁiﬁ)l Sﬁarr ge{%@e'ds@{ O @Fg@ln(n%EQ o RoMers {le@))gm@& 0 %S(lérllé?y of potential

hosthl e ‘%ﬂ'f g/ v %&I % Cai 'y contaln

TRt e 1880 S%' CIRPTNY heRsrablydipiasrie m%e@sevw vendm -4/Tf
fusion piiotelreyy remotitgetherplomotel &ore treadiunag DNAGY essefttorend)mé digestion and
lnsertuTngﬁé &er&i S’r{)ﬁbt@r séq P%B‘irﬁ‘& @e %&‘or H‘ﬁé F.éwé e'ng‘%gl %% er}‘ﬁnepromoter

| ocat ed upstream
SequeRER PG 410 5t PEITER an Pydlongxe PTG ExeTEO A E fqm@rotem nucleic

acid mbipduld. Hatweseni hetbrolobeustprans€rtid frefendd, Gfit pbhﬁits?éa‘t&ttrﬁﬁ@hptlon and

v Y RS L3w 04 1 AN LONEL e GGt P B
host celj sysiese Hekhas|bgenieslentes fopsenpt ers initiate i ncreased

| smbls pfimotdrafds Ged vath ﬁasthbé@é'%r@%o W%FIi Reownhine aR AL Bl urther

cisousied teBIL VPR oliaBEFre riiealmbeSHe Wi faget oo, Siteble promoters
for usedﬁtﬁm?@mqﬂam @vpe&ilaawrveell kn@gmesdiincludeMait greooihetles fo, hosd btRained from
the gerQJHé% lof VARBEL subf‘ﬂést pAfofhaGRN, 'fdo\}ltﬁ’)& vﬂ%n ?dé%\gﬁggo ch as s Adenovirus 2), bovine

: th
papiof e PR o oMo IS0 orghBrbyiBR 6 mostpreferebly
Simianfviroe4hiSxvea). Bthe svitablegbamrodliap piogbtersaihcludeapterdiégous mamfiian
promo’c@%I ﬂor&@%‘ﬁ@ he%t Stk ﬁ%‘n%tepg e %hﬁr QREably linked to

encodl ng an exen usion protein by
Féfﬁ%'ieﬁgs”tt% BT dpRtita pr qk?fbmficthﬁ?gs 6lype the bria-lapjamase and lactose
promoteesybteins;t £. ool ENaguThIcCRIYE pdijritasdnglkaling sRdsbhdigset & ﬁyptophan (trp)
desired pronmpoter sequence into the vector. The native
exendin-4 or transferrin prottoter sequence may be
used to direct anplification and/ or expression of an
exendi n-4/ Tf fusion protein nucleic acid nolecule.
However, a heterol ogous pronoter is preferred, if it
pernits great er transcrlptlon and higher yi el ds of

.



papi |l oma virus, avian sarcoma virus, cytonegal ovirus,
retroviruses, hepatitis-B virus and nost preferably
\Vﬁhmmanmnbrus 40 (SV40). Ocher suitable nannalpamﬂBﬂmwmnmw
ters cl.ude heter

prom R b L ol e SRt GV AR G AR pacertpromoors ar
also Splta@imﬂ éelr seRpeTees bave beer pui)bstrsd ftogrehysmabling ln@ skdlled riythé kit to ligate them

to the lABS S DN[&%EH&H%C& r1‘1§|n fﬂl@rslﬁﬁémgs r%régec! @%Eﬁﬁ’ﬁanyg.{ Efﬂﬂgﬁﬁctlon sites.

i nducj bl'e RNA p ner ase;
tﬁgg'ﬁ?ﬂﬂ %{gréloteg "fW‘;i‘E%’ﬁaﬂf]mtqr%sw COT ”V@eﬁ:@?ﬁ?}oﬁ phaypexendin-4/Tf fusion
protel@ﬁﬂbd@ﬁﬂl@?é 0D 2ided tophoBV¥4tasarlg potretey regiod (Bambdistdnd Chambon, Nature

290:364- P8 HN; §h§@l9|2€ﬂ§notté?eché %mg{ep@haﬁ{ed uﬂ@%r rﬁ\&Wﬁnal repeat of Rous

bact er] al ters are
SWCO@%&'U@A‘&%@H%%@ 3 & 25081-194h980): thbereps thunidise kingseonemoter (Wagner et
al., Prek iNatl.edad. 1Sct. bies. ar7s: 1404-45,988B; thé RGuIatosy sfeh@nd&ﬁcbfﬁf%dn@ﬁ%thlomne gene

(Brms&?&%‘? nl\cfﬁure lﬁ@é 3 4# 19 r%SrPlgatrryo ic e%%%élén 9%&03? ?L{CE ﬁg?he beta- lactamase

use rest 1°0h
promoéﬁré\qﬁﬁ—léqrgargmgt@h e Net. Ashd.iSei. &r®A1751372¢8ht1968)! ¢rriige tac promoter

(DeBo@X&raesﬁb@Waﬂonaﬂl &%WAHB&M& f1y§3)0n protein include,
ronoter re I on

o G5 et e RS Pl 5005 B SR e
eukaryoigg g e Bhdtescodingem qaetmm{f/éfrquMratelneEnhamcd}rh ereXis-datingelements of
DNA, hﬁfam amlit 1@99@%_;) n‘?fenaﬂ URat %ﬁanﬁéTBroMb{ePt% n(cﬁé%g@@r]is%n;ﬁl{)n Enhancers

oo oo B GRS Y RRHBPOTGbi. TSy ek bich RS S0 th venscrtn
unit. Syeral ddh&hcar setBerloéd dvaibhle 8B ilrﬁamntehaw geﬁgyhr’élkﬁdsvjm (e g. globln elastase,

album%egb‘@fgﬁﬁroﬂafmzg%felggmh)al'ﬂngﬂlg %W@?erga%ne%h rgcg’: i’nﬂr? 5 Virus. WI|| be used. The

okaryoti C expre
SVA40 G shes pHamagaior s cBRY RIomPIREARARES tgqmobﬁm@@ﬂhancer and adenovirus
enhantafs blexapary@hiianeing alem,entE’lch @he d?Jﬁ\Iahon H&akhryols brondieRs. AWhile an

enhanZ(? ﬁa@é@ @%eﬁgh?q tﬁg }S\ec(t)or a %%osmoms gqg a% 6X%glné\§8%ﬁ9§§jotem encoding
nucleippeidmplaise it l%térqwén toeatadigt axdte Biig thetpeeindtert 0 t he vect or

t Exphrossi cﬂ&%&oﬁsh@y%%ﬁ%bt@é @R a 'sﬁrthb gb&sr su&‘“é‘saef 3RS cify available

di n- 4/ Tf ote
v SRR I8 o SR 0 L AR Sl perareormor

of the Hawdsing sg@en@ﬁ@ieﬁpibedqr_ldre!n gtemot dllzaty medenbin thehecipr, thepvey be individually
obtam&@arioﬂ@ét@é‘ﬁlﬁ) thi aas6T N@fh'o@@usegrfﬂ? b ﬁfn? ea%c@ tﬂeq,aﬁﬁlh%seelqunces are well

entat i on and position indepen ey have been
k”°ant88%IS'@e Witeat to the transcription unit. Several
e Bhitabeeeast gtian e Sisaviahd médeat ifvedtiBnereB@dcliledl, BLeeSpRY, B U.S. Pat. No.

6,291 51‘?%{1}48 écﬁrdg YRgggs%hfbt aF'Fﬁ‘é‘J ﬁ?t‘? ca-‘?‘.?Q“[}]stiF /10354039, 4976). YED13

(Broscyst B RaR61 12011 14791 p.RBSGH nyes%ee@eggsh@atu@we 104-108, 1978),
pPPCEI0BAIBREHSAL ﬁ&mﬁpmﬁdméh\rdﬁ%saﬁérw Dééfﬁl%@srt pREBRRNE&Srs also include

pRS4(}3h4&)gJS%§aQQE1 ancﬂﬂg SIChIf;? ‘F\J/lgc % gvalj %q\,f {r% Sg%tgg%lgﬁ?wggystems La Jolla,

CA). RiggoaidsmiS4e3 mP@ﬁ@% @R§405Wﬂdl PERSAP6 areYleast brdegrating plaemids (Ylps) and

lncorp%{eltﬁ@%aét%ﬁcﬁaﬂg m&REkOsat TR 1PASIA ArANUFA 3. (P’Tas?flldsbﬁscﬁ'@~41 6 are
n protein encoding nuclelc acid

Yeast ﬁﬁ'%reoglﬂeepz}aslr?'dﬁ @EP§DI cally located at a site 5 to the
pBosrpteetors ik ganesdly ndludese $ebecableayarke, wochshayuetaded of srymudber of
genes ﬂa@é)thllbr{% éj\éﬁﬁjfagtr pheHGbeASr \@11&%5&%@& Lea e\,!)?été f%%lngbl? tr?rhsformants to

h vectors a| n al
be selgfisct PorforaCEatier g St sE e Fosa i bheGmBleE gk hoRkseb ausHoRrcprovide

antibiofi¢ ekiang: « eqamaz edl to etiee sizedc bab@i sftbuﬂ:be, ah@incialié EROY/(Broach et al.

0 Y, |v i dua

oura R Bl 43 SEBERr L8V, S50 4 O AR s cn s,
EuropesiPat- hongP dab i foﬂ“h@uﬂﬁ%ww@b%@ﬁj@&ﬂ%@@um@e @Al lgene, which confers
chloraipramoltresisiatite ok iybdseebils NPieRfred@plomofiid foPldeh YeBShclude promoters from

vectors for use in the present invention are

descri bed, for exanple, in W& Pat. No. 6,291, 212

and include YRp7 (Struhl et al., Proc. Natl. Acad.

Sci. USA 76: 1035-1039, 1978), YEpl3 (Broach et al.,

Gene 8: 121-133, 1979), pJDB249 and pJDB219 (Beggs,

Nat ure 275:104- 108, 1978) pPP00005 pSeCHSA
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genes that exhibit a dom nant phenotype for which a
phenotypi ¢ assay exists to enable transformants to be
Weeb(mnm’m Pr eferred sel ectabl e markers are thee®1Bivat/ 002047

yeast gly anC&Hlt}grcntan & I J @U%@Hn‘? %5’ 129’{§¥i0%§ 19@&#!1%% Qrt\d }Qawasakl

or enable a ce | Ze Speci
Mol. Ap%'o@?’l?éé P4 SR LR Rt - P @@6%4 a99:311) °r @‘EP@P'@F“V‘UF@QBE‘SG genes
(Young €689} iatGEnEhoeﬁng&JeermgGeM&:rc&rgaﬂ:@ms Wmémxchﬂs Slléevidetdlal. Qi 355, Plenum,

k d Eur o
n.v., 1y apBHBE Byt ol b5 HEER0E o PR b DR B
promotqrﬁ@nelﬂmﬂ-‘tlh@romtpr gEwesakinbhi s IRak Hiaf4599.31¢ handthapPleai Cepe U.S. Pat.
No. ezme@lzq;w&@ (nmssme@t%t Nebrb S04: BERESY, K 688) P EbRES o &Hlts%%?also

o V8T Ratae A FRLE. GOV I Girge (R 73 Eiaminge (oer

and Kawaszaki, shipi).oDtheGhvefigtre D@Storslshg pBfarRU80mpdr@86 sud dearorasters and
termmaié?é’\ﬁ%%ést ex]pressM'? 's¥ste§PQr'e ds@%&%‘m E&r‘opéél'lq:’#%s 1?19%8067 EP 0286424,

EPO3173§+])E&0&§@1§S%P gRaRe2. E{D\%aﬁd 7e¢P gﬂa)ms?qIr EP 48PR095EP, EP 0828759, EP

076420&HF 0vde47isnandofP 0480043 PGAPUSINEod. IO (et 2 ahdsWO 94/04687; and U.S. Pat.

Nos. 5 f‘s‘%'do?%rsoﬂs 3%% 097, %&6%5?% f%eiggénésgf@ 5{:@ 8537%% %%% 5,985,386, 6150,133,

6.379.92488¢ 8714¥ 7t i cul arly preferred pronoters are the TP11
prosaitien to ysavpmeibh proldin® of 8 bresd¥® invéntioh Qarﬁkléxpﬁﬁedtlmmmentous

fungi, foA%_ghgf'ﬁ Pt(falr%s of%e%urﬁaﬂffereqﬂ% 4Exdgg>ges€§ﬂsef@ grggl)o ersl.chlude those derived
from Ase&rpvlwcdﬁms ahpegic igaesasush as theeliirroroter diekoiohtst ploFMBO J. 4: 2003~

2099, 19835) Ehm& WA promBle T &1 &@FhpleloRB SGiabIR tidr@iator sd B8 tPhink®r (McKnight

et L., sl e PR 5P PR T QLIRS PSR BRI LR ey ae

capablegd inpertiorointertise chnanosbmeiNratfdsgergiiusafoy esstpleex pr essi on

Wﬁér 95@&5}5 Qre%&% |\AfH§:ﬁ Qre' d%rré%ﬁbgegg%bfg@ﬁaé ﬁh%%tgarﬁg I‘SQI%I%%%?\OS'E cells.

Such vesipgaaie. Bor plEaTaBb PO T G2ONSEPI EPeg Sisgisd. £, pBS!
(Strataded©4ZNA 5 (W aQe] MadiSon, &Nyl pEEX (B804 Bittedh, PisbhtawiNo 8l)), PEBFP-N2

(somoPLAARE ARy 08 ot g M g prosonsesy
and pFastBeoBua §3bcosBRIg Srappdslersl, §¥B 386, 6150, 133, 6, 379, 924,

daditinal ufkasdd Vectdr§linadgl, biitie Add I!Mﬁ@&b ,cobiis %sﬁi’ a3t @inktRiified viruses,
nti n Can

but it WI?[)? a%ec? gdstﬁé]ttthel v%\é or ?ys us r‘r‘B? %om a? ?lg wﬁgg\g fseFﬁtgd Pﬁst cg‘cfll Such
vectors msiyde, gl ¢ra Sot llExtadﬁ@l légsnms sk eiBlugsctptBtniasrid decivaides (a high copy
numberlCOESICrdEd bréBmidf $t€H€ég‘éﬁn§ePQR blokifg ﬂbgﬁah@a&@%af@%m.ﬁﬂm amplified

e prie 99 §6Pafda Ias Ky BE8T P Rlastiaer e, Puiiese), angpammalion

yeast oevrasrpdorosuch as aibbalidvieus epressiar systemgpBamPAK eS8 mid derivatives, Clontech).
DR REh S in QM:&B}egm)n veRlord a Rolzé’o%ﬁ@gtgm-ggﬁal {e@%ﬁ\lvr%@ream of the

_units utlli1zing such conponent
coding 3RUENGP &1 TS SR S SO Ihie e SGHY PHiets Pobsenetion signals
from S\@h (ieutsanad Sbk, afpré)she p@ydderiatioh signee kamecadeldviras 5 E1B region and
the hum?éﬁ@éo@{tl’?hc%ﬁ%né n%ﬁ%%r%@@h&ﬂg%@%%gﬁ?ﬁg%a%ﬁ%%% Et ?ﬂﬁ%‘?éd 3bs1). A
particulgrygFaferted HONe@aNVHIN SNBCRIe VingErEleraiaion e, Aat. No. 6,291,212). The
expressﬁdn%btbr@Qﬁ@%c&ﬁ@%ﬂn&%@mg Gl lea@@deluen&eSEﬂ@lta@%"@i)eno@EJi Fipartite

I son

leader, &I SC(?I?«S\%%%;;\ wry%otétag)ﬁhﬁ\éﬁ%xwgg ﬁ‘?eénﬁ fig aﬁg de%}r? yayé&? include
enhancgSehuehBisu eBh @k ithe S\V#dienhangerend teDBRsal (sha U(SPEE. Npj8,291,212)
enhanc@{@lllgs N1 3%190/2&4‘%§§j% IEx&@%u&F@&BQWO u(cﬁdg %Qqﬁﬁ%es encoding the

Ional suitabl'e vectors
de”°"i”l§c\{”u'a'¥As but are not limited to, cosmids, plasmids, or

nodi fied viruses, but it will be appreci ated that the
vect or system nmust be conpatible with the sel ected
host cell. Such vectors indPude, but are not limted

to, plasm ds such as Bluescript(r) plasm d derivatives
(a high copy nunber Col E1-based phagem d,

Stratagene), PCR cloning plasnm ds designed for cloning
Taq anpllfled PCR products (e g. T(P(Xr) TA

NN A



particularly preferred pol yadenyl ation signal is the
VH gene term nator (see U S. Pat. No. 6,291,212). The
woexmsaasizen vectors may i nclude a noncodi ng vi pPair/1B2007/002047

'A%P'ERE véfic‘?r%%@ B%enbc%t‘f&t&c@ﬁ an‘ic!“?m?cﬁje%“é%Yd r%lé%r?e %nrcg(%%b\éﬂ. &ndin-4/Tt

ader pr onot
fusion Rf%tP'F é‘és Beandrsertesf igfodhe Rrgpay é'éq Qﬁ the W?ﬁtyr Hlegcgmplgted ygetor may be inserted

into a sautdbmeirces R HRPIFRStion @b pfpédiide SWYdssANTARCEInsAAatioRef an

expres?lcaﬂ \fe?tor fo g’r&éﬁeﬁd@éﬁ gl%l?[l %?lnalg_té%%e%%@ B?sggxg\frga eQ/eeagfompllshed by well
known mgthods ls@ucllrrgcmezm@sw@nmi@e@‘é@in@.d@fﬁﬁign tetestropntitiqovnieraisiectivn,
npofectBNA@EAElQex‘t?& RE084, Ql&ﬁ&&n&’m {em@,@z / ﬁ%@éﬁod s%iefc%'a Wil part, be a

t
fncton G AP0 ERE G 50 AR Lo SRR EnY PG TRAG PEPRes g well known o
the skilled ertisam sed ére deti fortho for Iamanmieo pegangirdo ebél., Mocuigntianing: aboratory
e BTFAE! S Y555 P TRUHBRIG PSS 6ho | iU B0 03 uin

catlon and e expressi on.
proteing g PUATUPRAES BHPAIFEHO U B TIBR0 880D, Pmagpe, calchm
phosphebeem:hlanedﬁlﬂa'ﬁéfeétmsI(Wl’glep BOdl. eCéH 140125, a9 BeCeshredint osérsae Bbmatic Cell

Genetiégaiy ﬁ&e 1 @&C % . 3‘{38 g’ap ¥er J\/WOIAE}Q%?‘%S%%QH 9 S‘ S()th&%clt‘\qlh@& for

ds suc rans
intr OdU@'I‘Sé@‘?f}eé WHWCGW@MW%@@ FQHﬁ such ?W@@P?@W“ (Neumann et al.,

EMBO PEAB4 g8, nm) rasendbw&norqhamébafe déB@WH oto@sibnd@u@%enslm have integrated

the clor}ed pﬂé&(‘) A 3ﬁI8§t?bl mla ke{ |8 g%rbera ulg &godufﬁnglngo the %%' Ion%Wgh ’gn{a Ig?erge or cDNA of
interestg lﬁr@f@(mdeselegi[abjg trarkerssfopsielin dulterash mammatidgnecetik intiidaigenes that confer

resistarlltd &ﬂ&s s%%s%%@m%ﬁ{ hipérhyein, bif m@tﬁ&@bt@ ThéseRAERIIRMker may be an

ampiip Seispl KA o P P SO ke S PG R G partur

preferréid\#mFSImpLEemarES i€ thPHFEI (sge .1$s PatnNo. (51291 2il 2)sDOIA (Sinensen and Levinson,
Proc. N'aﬂ V/?c% ' é?:p Uﬁ%ob&% rﬂléé)q gg{ﬁ dSéIQ&thIiMErtkﬁrg %% Féﬁm 6yalrhllly (Mammalian

or exanpl e, calcium
Cell Tepiprgh)gy e%lftﬁra/ﬁrt}( Wtélp}@e‘rs &tonglpam I\/@:)papd the che;%of s@gqtgble markers is well
within tki®lesél bboraingly Bdmingiasgrt. Somat i ¢ Cel | Genetics 7: 603,
1981; Graham and Van der Eb, Virology 52: 456, 1973.)
Q her techniques for introducing cloned DNA sequences
HostCels 0 nanmmal i an cells, such as el ectroporation (Neumann

etheﬂiresent |ﬁmn\]also]ind@é§-a 84bH preﬂe%%/) a y&st ¢diipRineirh&to BRYess an

exendin- ﬁﬁ' gfélPlg? Bra?ew&cﬁgh Tvgﬂtéoa\ wdqlgn 0 tf»é/ tr?nst?rngeénrgoras&%elrﬂsa I}ﬁgmselves, the
presengemtm 3lso inciedes dgolbge dfrihase colls, peferablyal raangcianal kelanaly homogeneous)
culture 38 2&ulire BEMNBd Rbm a'nﬁHn@él&%ﬁ eultE’rreelﬁ %rr{uﬁi@nﬁﬁioﬁ% abhe pol%/fephde is

socrolgfohf g et e Bohaebice ol Sl o i B 1S

filtered necemjriuged atvggr omyci n, and net hotrexate. The sel ectabl e

r#ft%rarlggyef@ ﬁfﬁ?ellsmli Jdefi’rm rll -5 @Q!)r? ?mrﬁ of the '%vention are the

sel ect e mar ker

methyIJeoRBIC Yeash EEpP ERtelPI§tom S ak. rPé?ie'aﬁiS‘PrF?% B e g Q2 1905). P pastors
has beéh@evBIob&Y to bs @ae oLdstSndn’r@ﬁost fblothe ProdQctio? di2drembiNrdtdirtsi a8 #€ Bicohol

omdas%ﬂggmlcs%}{ggsslgqgg%gﬁd)cgeqem tra égg‘rﬁ“gtl n%%s flrsLtjﬁé%oﬁQd in 19%5 P. pastoris can

nar ers are rev

utilize nygthanojag a/eaiwaml scHise inthe ?bS‘F@?@mﬁ guense, T'Emft’tr@ﬁw ?Wessmn system can
use thdHEhéRRRESced Srcsﬁtﬁe B)ﬂ(ﬂﬁse Wxﬂlﬁd)rﬁo‘t‘é? variehl eRtrM the @biRCthatloges for the

express ?]régf:aﬁciphol %lg?sed]énra |egzyﬂ$ %c?w gg%ﬁtzeﬁ tﬁ%gérﬁtﬁteé)r{n ﬁ\e%esféﬁ)o‘lsm ofn methanol.
This promefeUtisdean delrdcteripedsdndrintotppratesl iyte aseriasef P, pastods eXpogsaiod vectors.

since th@prBteis $Pstiudd in P’g%@%:@a@tﬂcaﬁmhgﬁc&(egﬁyedne s8¢retel fito the medium, the
nvention, |n ad ransfornmed host cells

ferme ﬁ‘i%%feqev%%a“yt%%‘”e‘ﬁ%’g é’r"f‘?t°f'~°rﬂf8¥%§‘?s&‘? expdentiiensiyed & Gl expression
culture of those cells, preferably a nonocl ona
(clonally honbgeneous) culture, or a culture derived
froma nonoclonal culture, i#0 a nutrient medium If
the polypeptide is secreted, the nediumw Il contain
the pol ypeptide, with the cells, or without the cells
if they have been filtered or centrifuged away.
Partlcularly useful host cells to produce the

Al -r r T o a1

ey have been
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use the nethanol -i nduced al cohol oxidase (AOX1)
pronoter, which controls the gene that codes for the
woxmsaasizon of al cohol oxi dase, the enzyme whi @0T/1B2007/002047

system‘é af\‘?ﬁhh‘\%&%f blaginkinbed besh %R)dbé'édt\.lgﬁg R sﬁ@@}n' AL@hg tetanus dtoxm fragment,

ol Thi s pronoter beéen aracteri zed an
Bor dat?”ﬁ(?SF‘ﬁS‘Fé’P@%Ft"i‘ Aueag S%’éﬁ“la@mtb‘fanﬁ yspaysteor i s expr essi on
veictreros the ySast Secchivempeasiceicnsiag sreccer preferfad H8S D b&ferred
embodf?r{eﬁt ta&?éscf ﬁélll erléér?%rg&%éﬁ?éﬁgr e§ le)éw@lg? host %Iﬁhaet%o %9 a écawelgc deficiency
in a gepayrepied orgrAragiedinker @x@equtlerhpf wcp@rpms pwetﬂ oS Eeretmiae host cells
having @Mdhrc%fe%ts%lay% pV@an%@ngh@ﬂtQ&%Qd BgﬁFfldu&?—Wth% QAd selectlon although

er, o uced usi ng

many bR S RE bRl W e Rt T alfesneion o
hypermom@abmnl Bafuret @is 6i BiopEhera.25hrH986:G9% N 1989) bamealebariredthe isolation of
mannopdfin HSEOAMESRs m§§ﬁt§tfﬁ§ar@ﬁeffe&ﬁe )ﬁegﬁﬁés \ﬁﬁ&ﬁ%&%&g@ne Imked

aveos AT (PR S T8GR ChepToicuy T 4Rias SRBINere daspyper fariy of ateas
six genege (RMT 156) @acdding enzysids résharisibiait the first siegie |®egly<1bsylat|on of proteins in
i r r
yeast. Q/F:&dnfs de %(\1(; o"lr‘1 a\eaorgﬁﬁ% of sr‘rraeg.g glérﬁeg sﬁéw Legg%% Oaﬁﬂkgg Pl&&cﬂggﬁ%n and/or
altered ﬁB%Odf'CE\é‘Pflosg'ycl?éX}?tﬁ@ such defects may be pr epar ed using
sih anélanibbdiresHn nhenossis afs. earémaewrramds&ﬁb@m:mat Appl Publ. No. WO

05/061?"’8t I?‘?Pg%anmx h&ef %%A laﬁﬁ 2 6&2—\?35%%53 SpnTSsn}ld?l carry 89 a copy of the PDI1

d
gene °hW@W?&ﬁi?@§§¢P%1§¥fgﬂn a %réﬁ"]r ‘g'bh the h%ﬁt Ve"§'9” of LY or atiesighapeBBe knocked
out, res@@&ﬁel'ﬁ 98Jch alc%agbucmwéréje@lﬁﬁrfcb@ @t@bxﬁtpe i sol ation of
r ot ein q deL GLd
&n gg p{laqlu%tﬁn 8?‘%%&? erg@g%urs g@c? ?{‘és ||t lﬁqﬁ%)aoreferre that he host strain carries
a muta@ﬂnywb Wb Hei D nerediag papd imutation Dangse GelfeBry 8% BB-GB.OYY7), which results in
reduceg pr%ﬁelafyﬁ@&:tm 913%’: sﬂ@M@ c&i@aﬁrﬁﬁd R&GidRAs fnadfFIér}Sro@Jasgtenéo?lﬁ& tegions are

encod INg enzynes responsi
partlcullawe s%Fu? tgtprcgdtugtblaqgﬁ q@arﬁqt ?ﬁtﬂg gw eépn%'hdflﬁ fu?j?rbrer@qewg of tRe invention.
yB®dbst cellitwéned sulidedenténagpropriatenenditionsDsyathesizdsemssergirg $f fusion

protein %QWC?@%Q&QJeE&y ge'?:%ﬁeq{eg lfr%ﬁﬁQﬁé’éﬁHe%d%ﬂg@ e hé:@l éeﬁ%gcq?tﬁs it into the

eclificit

medlunv?&éfi'r%cgy %0%"“96‘@?"@9'? %rp%'”ﬁﬂtr('éit ¥ ngbsssretas dTherpefactionms an appropriate
host cef\apil depé&idhlpon D@Loué/’@ctoﬂgélﬁﬁ 33 débired6¥prdsoivh RNES,, potyb&ptlb@ﬁlbdlﬂcatlons
| Rl as car
that are %er%%qér%egesgarg ?ﬁ%ﬁnty %?‘h as'g (yﬁosn]g?%nncér p&ésrf)ggry%tl%n(ag%{? €358 of folding
into & hm'qgwaﬂym@tlvm@lew@r si on of PDll or ot her chaperone
kovaersRek ceMdihay 6@&&@3}0&16’ I%s}’cellsg(é‘ﬁﬁh & £QuMlor H&@ar;@@ﬂﬁd’z‘sf &ells (such as

roducti on of

soct AP PG G BTt PeLool eB KGPuT byt ngyeny e avaiatle
from thiy AgiericanrTape Clture Calection (ARG Manessasuddn Bsantples irSlude, but are not limited
to, man§rRAiaN b§|isa§109§§éhﬂé§ew‘ah§l@r évégfb%ﬁs (CHN LS BHBR(- géﬁs (?l’;ﬁlaub et al., Proc.

whi ¢
et e S G i B e o 25 8 koo o7

cells. Taceadétiog of @ffbloamaarmalianiest deldramhethdds & thansfarmptichdtLdigre,

amplifiéa%ng @cr { hIIDhL?C% prg%ctngﬁﬁ afif S\ﬂﬂ{:{hoﬁ" /ar-gfan)\Hr? ‘n gea d%tﬁéa%ﬁltable

mamm%{ﬁb P?JHWF‘%«W@ MRy GPShend §9ﬁt7ﬁ>@&hrzeésar@ﬁhee§‘<\éﬁ @pihling/ Ferther exemplary

mammdlias hen ceIBeriLﬁb Priméte cBIl Iﬁ@@alﬁ*b@&ﬂb@mﬁéé{ mb@dlﬁ@trbr%%nﬁgd cell lines.
SecCr

NormalforrP?orH % *]? c%lliJ ti?lijns%elrlr\%%lfrgm ng VI[ UWH; o?nD? %I'YH%%'F %se\,]/eﬁl as prlmary explants,

Irec
are alsqpuifaile; ﬁ@qlqete(qeﬂs nay b@gqngwplsa#u deficien) in thEtrelestiinegené, onmey contain a

dommaﬁﬂy a;i\:ﬂrﬁﬁ ScticH &ne! h@ﬂgr rﬁggﬁle WalnhafpRen %ééﬁ'%dlé afuk HeSiot limited to,
i
NS o7 v el S o K

necessary for activity (such as glycosylation or
phosphoryl ati on) and ease of folding into a

bi ol ogi cal |y active nol ecul & O her host cells may be
prokaryotic host cells (such as E. coli) or eukaryotic
host cells (such as insect or vertebrate cell). A
nunber of suitable host cells are known in the art and
many are aval | abl e fromthe Arrerl can Type Culture

VA v AR 1. .




manmal i an host cells include primate cell |ines and
rodent cell lines, including transforned cell |ines.
wolaooswizadppl oid cells, cell strains derived fr®amTimB2007/002047

mice, BHK dr‘PiaRUh'aﬁwHt%ﬁcéﬂﬁmé%r IEZBY O thdls8 S&lBine R KNG byPshd F&%lﬂﬁléf{o those skilled in
are al so suitable. Candidate cells may be

mea”@ﬁﬁ%??ﬁﬂ%ﬁFFv deficient in the selection gene, or may
cBimilaly mseful adcsmtab&ﬂbbtwew}ire baptegial @ds.i om egremyde, tHet Vadous strains of E.
coli (e ?ulllé‘ﬁﬁl @meb |28 MeQbb1) aFerWe?I khB& I\géjf%gte %‘ﬂg m@ﬁliflé'bo&f biotechnology.

nouse neurob astona
Verlous, 3L Of B 59l P aomPTSS P @B ie 2P F SLRRI@cos spp. may e be

employBal b-c or NIH 21 WD 2008/ 012629 PCT/ |1 B2007/ 002047
rﬁ&c{ﬁﬁlo?ﬁgmr%fe 3_%%%@%& &) ggtlenlns |’v] gg? utxl:?g& #ghos gx%f S%%P of an exendin-
4/Tt fusiqn preteja. §ygh systerss é’leéieﬁp”é%b fas exarame. InSKis et | Biotaehafayes &*5810 -17,
1993; LSikI&va W ufr. b@istsu@t@dhlna 4&5@1 Resar bid LueRbl 8t alFOIVireK 3766679, 1993.
r| ous col i (e.qg., HB101, DHba,

Prefe”ﬁfsjlff)ec eye i;l%a{ﬁ"é'trﬁ%qn known as host cells in the

field of b| otechnol ogy. Various strains of B.
Exendmmfflﬁubsﬁmp%@mommmnspp , other Bacillus spp., and

tr 0 €S spp. al so be enployed. Additionally,.
T ER etaeg DA cBBin e e BhB g e ol SepPraphat crown
mediurh.hds @sep hersini A tedh “Zoprapxian diowth dédiimf raeans @ nddirecantaining nutrients

reqwreés% lﬂne?‘t%tﬁ cefd. %Lﬂ%ﬁ%r %Qd fof B ggmwgmﬁ uBe gh%sgén &urce, a nitrogen

source(§§§?ptlalm%%j:@ecg%ql%o\ﬁtga@s,5‘315er7]2 ané_grggth facﬁgfs mer@(ﬁh éqed&lm will generally
select fdr ce¥é cadkainingdife BRAGons#Lct bYISr exaliplef diig Skcticis® elefidiadlcy B an essential

nutrlengﬁlﬁ?h% 8@&8 rmtd%a/ {i\gelle[c[aglg%mrkergﬁ( %(BI\D\ 40/”%?\\['&{: &Sc'o(%r%nsfected with the

I'Ts con
DNA cengiiaatr Yieassceds: f@fﬁéﬁf@'@@éﬁwnrefemquvﬁhn apéergpaﬂmefir\ed gygdium,

comprigiPa @eﬁBénaJo@rcg r@@'ﬁstﬂcroé@@ h6HR2MIAS adl§ Rito I Biirde, ifdAGanicRER8, vitamins and

t
cssontg PRI Padt oo e SRR o 0k REEAR | 1 e eternen 2
and less éltqam8r erdfefably at eH I5.5¢fr D vitethorsforinmaintaidiag a steble pbindugia buféering and

constar phi &)ﬁ’@cg ePrefehial bFRrinESRARIARIde 3TARR: ééﬁi' £ Bls\l‘frfsngm§ Chemical Co.,
san row h factors. The growth nedi (y\n I

St. Loubseﬂ@ eFe?t ce %/gp afdgfecegmggn%rgﬂw ﬁqrﬁﬁpqr?%nqqu]e glycosylation are
preferablg mstwnue & rrieylpmfaontalemgﬁpbsmotldrstagmml B(pteferred@!Smotlc stabilizer is sorbitol
suppleﬂ@ﬁtéflh%rlﬁé/mb&] rﬁ%’% féo%@é]ftr‘a%nabk?ﬂweh o8Nk M Sﬂhgr%%m@y at 0.5 M or 1.0 M.

COITp enment rne se ect mar ker on "
His!p megiader CE‘}ol\l”t‘Q Srreofi splis éngluglp +fer expBPle pigAR Bt (L BY#d/or Terrific
Broth (m)aﬂmwﬁé hédia fob Eult@biraguk&ryotia lcelisfridRfde Rablvyl Fgamowembm Mstitute medium

1640 (&ﬂ\ﬁmeﬁ@' Wu nqa‘?E%sfc‘e%{jai %QuuHRMEMZOEH%r'D%'Ib%gco% I\?oadr 9 r?sagle Medium (DMEM),

all of Wb*éﬁu F@é be ﬁlmmeg@nﬁeé wgfawsm anq/eripwis fagioss ase@geasﬁﬁyém thpnaisular cell
line beid§ beltufsdP Al SREYN Hediuhi for mbb@f;ulﬁjré% iR Gium s fdradted with

ned,at a and | ess than 8,
yeastoliB, BHEBRRD nfiro fed a8 & T8 Rl BB BEWE e al 1y g
styrishly, m-hntlh@tmm&rbumrmwmuawfor sdersiveagrowipidf tansfected or

transfoﬁ’ﬁ@fcﬁﬁ IS dodafkersl n@&ﬁﬂ)ttﬁe nB&A. Uﬁ?e &Hﬁ)ﬁbﬁﬁ' t6 b@ G4 vﬁﬁ% dictated by

MD . Yea
the sel%céqqlesmﬂg% ell%wgegt ;ag?e@@im tihﬁ plgsr@t@ vah ?NBGDI #}eé@stfcsp \)Nas transformed For
examplesywizarathe selettarik mdrkgl elansy ls&tnaomnycaresistiricef tee eddhpound adted to the
[ [
culture n{éd?:g{@fggé‘%gsn%g\%ng dsﬁtlég %? Zug(?ﬁ:aé éegeoc?{) ag?ﬁ\%vth ?n%fude é}nﬁellhn t%tracychne
and ”eP'HYC(H“ the medium at a concent rati on between O 1 M and
1Bdzuilirusfirebarcabéipraatiod systeMsatiaylldd Blus&tiotpedalués B dHodified T fusion

protein SftnE M, "o B BBl FEersi4En YRl T Tofoncas cpomeon
expresgfsdpeprbinaniqudteing tiighdevelariyipsdcthastedlls. ThecthigdegeRe isjesefted into a

Park Menorial Institute nedium 1640 (RPM 1640),

M ni mal Essential Medium (M#® and/or Dul becco's

Modi fi ed Eagl e Medi um (DVEM), all of which nay be

suppl enented with serum and/ or growh factors as

necessary for the particular cell [|ine being

cultured A sw tabl e medi um for | nsect cultures is

~ s - T Y 1 T



culture nmediumw Il be kananycin. O her conpounds for
sel ective growh include anpicillin, tetracycline,
wandsmagdzyci n. Bacul ovi rus/i nsect cell expressPomwIB2007/002047
transfesmtoarmld’mQ/ccﬂ’aS@ed&Qi ints B@edt bogd celd wath tHehigedrzad BasPd\KEfviral DNA. The
BacPAEéI BNﬁns m@% gé %(stserg al 60'&% 'o?%ﬁg 'BB& Vi T Sgﬁ%ﬁ@ﬂéﬂ% DNA recombines
with the @cggr}ttlg%%)syntlabggm@g g,égstqr@q; %h@lﬁxfﬁet gqr@tl%‘qrzﬁ@feg@d fei tegbaculovirus

genomle eF@Ib\‘illng FecomBiAgtion @l vE&lplaguesldre p'blaardgaﬁti pOiRe, dng the recombinant
629 PCI/ | 82007

prenol@3Elrife.. e alld St AR s o A e oo
insect ¢ef stltugasith BrogiiceHaruhampuntreeitiexssirdae K6 viral DNA. The
Bﬁfépe&ﬁﬁilm ﬂ1§orm)r§t§ln9 gf A& {)r%§<§1$ m/érﬁ‘lbn n%ﬁl‘s@ﬂe %dﬁ(ﬁ@ usmg transgenic

I ne

plants bac u%rl?asl rﬁy?é e%grgge[ﬁhegp agqi gq?éﬁﬁan rréakp ggeﬁla)t?rwug%ﬂotgwén ’}helr milk. Or

tobacct plegie targieciedei tse proingi teir &dvdso Bbfhldrdosgenlccplantarsi angeeh proguction of

protemg Qc])rh&%’ééq&iéﬁn‘é ?{E?U gé b&iﬂvg t%@&é\‘é Eérjgtr ! |rr1]tg1 h@%ﬁﬁgﬁBﬁhe %rg?rgsm Not

only cagél?q tfqnégfnlwnﬁg\,ﬂr?ﬁupgg nay a@teine Yiriisian aise p%‘srthﬁ a'@éh onto its offspring.
t Trereniveintorah etdnai-4ar7 tlsiod @ebtdi®protiicee by a hes €6l cab ®klevaluated using

standa%%%tl%dg in% iR Eh%dalf’tc %UL@J}]%? %WC%SWI%]COP’EImﬁtaﬁjo%SWeﬁgrn blot analysis,

SDs- pﬁvaé‘@éqﬁrtldq Qﬁl'élﬁ@troéhpfﬁ%ﬁl nef é@awn@gﬁ@@é@whg@mn digh Performance Liquid
Chrombtograsiy&APLC) sabaBfion, iflinastediBiason, Bed/or@XMNp bssaySHRA Bs BRA binding gel
shift ac39At S can nake the therapeutic protein in their mlk.
¥S: tobacco plants can include the protein in their
| eavesndiddiTfusion potpimias beeradrsigaeditosheisrerktep from et ioghcetifine, the

majorit}? 5@0@?&?{@5 9@9 'bé fRRd AU o9 c@tuF@M’ecﬂlﬁg ﬁllf gﬁ]%m thd§olfpestdes not

i nt of
secret{d PR Hh AP f GRS Brlesees r?as\,%ﬁhsw'%s Ui ukgiotc host
cells) oc annhactymsolnam gratrinegativb ibbitena fest @lis)t s of f spring. The

SGERPYUR Exﬁfdlnaﬂﬁ?%s%g)'r&?lﬁ élﬂa’(c:?fd H’r’?"ﬂhg Hosﬂ chF cﬁg{glagrlh %q&j/ﬁﬁrﬂm@ﬁs @or

host usi n
eukaryRisciRpt i) OB i rosel ierbasier HGus! FIR |tnm@trawﬂtf¢mﬁteﬂal (including
inclusidni botiiefdr gram-Ndgaivebactbri) catiodyratied frorSEaS -Hast cgmading aisthadard
technlcglg Iknc% net8?~I OSIngJ grﬁ%qﬁ ﬁ rﬁxalggl aﬂ‘léj Eost gellg can be lysed to release the contents of

oresl s rmance
the peruﬁsmfﬁxtoelgwa;bh{]‘remﬂu@})s Beproeaization, anﬂhmnmﬁ@cfoﬁﬁw@thy@ﬁntnfugaﬂon

ain g &renaﬁmw fulsdon amwaswﬁlad ﬂ}‘élu%&au{t&dﬁ fhe cgeéol 8 théilision bodies
rot e

can on R8s BaS e Pellf ol Rhe? WRSulhe By n e pete
materigtaftes centyfuggtiop oTherefietimdderiabgan fenfoe unedted at gHhextremes or with a chaotropic
agent é’bHilm bdig Qetgr‘fagr‘nt%ﬂamhﬁle dﬂQN@H@BenvEtﬂ/@s %ay Wéd &iﬁwéﬁeg‘ﬂtthe presence of a

creted present
reduc"tgt?é’e'@;?t‘ﬁb?sa"é,tH‘P@FﬁifP'&t a'f“ﬂ@e HUé’f E‘ﬁ §arP?’i¥Pth¥'lPrPa?P;?t9F |a&a‘}’f’o§1 to release,
break apatt] sfl solubilize tidvaclasjdnd®dies.( Trexr solybiimdexgedin-4/&f fosiet grbiel can then be
a Tf 0 :

analyz%ﬁn{g%@%lé&ro%iﬁ%ﬂ? Pr%nﬁ?f\gﬁ'gb @faﬁén Ior &gﬁﬁe Hf ib§ Qés%ls{]to isolate the
polype[etfdgflsol@igk g}aygp PECORplghed ésplm%s)targi,ard' rnethqqé sgg}t @gmse(dpggnbed herein and
in Marddgrcdt @r,iNdth. lERgt182264-85,,190e i ntracel lular materi al

(#H@LHQA no%les Izape;:)nloltJ olrrPon at?:t%gsl %?can(t)d? A amogee aLl Ts?’on l?f an %xendm-4/Tf
fusion @rﬁvmsthamtimpalypctré@mm" §& éure pritreriygn m@us«rndztaré d@fterrcentgtagation of the cell
homogbitte. EXRFBlyBeptitiE Mall 86 turthtlidofatdedibnPRe bipeffhidnPudi®) rﬁ‘élﬁ&is such as those
mxcm%?E Fontents of the periplasm cytoplasm by French

gEn honogeni zati on, and/or sonication, followed by

c@nmmbefr ofadditional methodsfior preusiigpolpiftidésiese erowprirothe art, dnelshe methods
can be u@écﬁ@ ArddD&d 45d:@RuiR28t ©Sioh Frofehe s QS Honerd R al., 'ﬁ(l)djﬁbfp Acad. Sci.

bodies can often bind to the inner and ?or odt er

cellul ar nmenbranes and thus will be found primarily in

the pellet material after d,%ntrifugation The pel | et

material can then be treated™at pH extrenes or with a

chaotropic agent such as a detergent, guanidine,

guani di ne derivatives, urea, or urea derivatives in

the presence of a reducing agent such as

dlthlothreltol at alkallne pH or trls carboxyethyl

o o, o o




fusion protein, then the polypeptide will be found
primarily in the supernatant after centrifugation of
woheospatd29 honogenat e. The pol ypepti de may be PaTaBE07/002047
U.S.A.. o3 9bRtreds f 100 i@ o%y&s&mg %Budi‘:éh Bichy d;!}&gﬁs §é{®g'erﬁa°h mRNA and its

encotf BBt S5 e RERTES 5 Dy BT P s o ¢ e

direcessa doriphmelucieg paptides ot polyrieptides @ck 4l qasatbed  AB. Pat. Nos. 5,763,192,

5,814 4%‘ %nﬁb @2§/a-rq§ 5f8l1"§ hé)fl Trﬁ[e 9%@&&: 'E@E\%\?@Drgg%yﬂ (?%% g%%&: Serfel or fragments

tnreol i MmO HAUTA038? SougS:tahost gis WAlSh PLCTGGS Orpg Moragiples encoded by
the stodthastic lgetas Thé Bo €I Wed th@NscdenbdiBi gt tke blBﬁesWdﬁ@ﬁ@ pépflides or

polypep@%a@% 1h'etd%&e%%%ﬁ/§? de,g,D tr&(ggse.?gor F %@lnag rpeBté e Seégre?scgc}n are
disclos%'@ Hufe PAlgNpe §1108485. 6121H825 §S8T. A3 enchP.&372590 THe pocessaitizes E. coli
and thel A1 cb4 g%ner‘é’ﬁdecreNB;spatﬁuaZIG Phel Sedtide i@ fiddd o/ fgnaPsehdéncdZBus, the peptide is
tmgﬂe@@r §17 483. The process involves producing
¥PT ¢ genes or fragments thereof, and then
iAmptherdoethertfor predusing @aiides ontpolybersitdesie Hessribe ic RCpPatlAp@. Publ. No.
WO 99/956%500 "I’hé‘ﬂfbﬁst%ﬁ %F&b&s teﬁﬁ%qg%npyctlvétltiﬁ oﬁée & Q)@;ﬁéésﬁm %%@r?e discovery,

nvolve u g g&&f are then screened to
B ABY2YP SHERACAE YR B?We&é%reaﬁwn %awﬁéraﬁ%sof ﬂé@”er&}’ i ity
recombihetdnmesihaist Fon dxymplé)tdxenessmm @8 srdbgbdus e activatad or increased by

mtegratmﬁ Qtr%c_ﬂl%tcﬁ% Qéq%% qu% gfeq%g% f%l?\h@@'ﬁg ci#%bg o?gc}ﬁ%&lg !&gﬁsaon of the gene
by non- BQrB@%gggs artlﬁlqgitlg@ge rEconatmapon aTripg tqrg@ DNA ig ﬁﬂsﬁ su@@ﬁg@l 9| radiation, and a
genetic pRGToRdr Ofsyrtewal'ﬂhwwmoﬂaﬂ @vem&m]y ld@tésﬁ‘a Bresed tHeGroat &ia@BaAd, initiating
transcrlétﬁ)ﬂ %?@8 genet ‘?‘s rﬁélng in et?'(ﬁ e%jsm%n of %e dteal[l Clef)%gtl eor Pol&oeegtlcgz

pol ypeptides is described in PCT Pat . Appl Publ . No.

IsolatioPuPifitadthfnad? Ex&hﬁn-ﬂﬁbhhﬁaﬁ?ﬁrq@él% ess, terned random
on for ene

t .
R0 LSy, A0 £ Bl BT Eent e o b B RR i rereciom o
host Celmgrwmndem@s@sdmat elowthejeevestiby of the isibibgicatlp ectivb fusah iparteins. The
cell mat@ﬁél RAESoveaHontk@FRbL R mé?iw %ﬁ@ih@ IBIO%ICQIR/ a%ﬂ%qgs%}pd#&elgg B isolated

i s activated or increased by grating a regul ator
using IsgiBEATARRBIALTR BOMRE (P eguiERF rsowwﬁcf\n@U%%lﬁ%creepr%qpltatwn and
fractionaliwhiby atviatiegy e‘mroemmgmphnofnetr’rmés drehveling by fit@iler) @nEkc@ogs
cmomaﬂbgthﬁ%&ﬁ?ﬂ9H§ @gawnatlon The target DNA is first

0 ra and a %enetl c pronoter
"’n%eétr“'t"éﬂb’ Prﬂ‘?@%i’%ﬁﬁ“@? mgtjigshis@inity chrespategsaphy op aarn Ripding or metal
chelatingfeeiufnh @N&n |6'fmuao@ﬁrnt9 chﬂoiﬂbﬁa@r&bh%mgtah ARSeh idpédianagaistith®transferrin or

therapegf?%ﬁotglwa‘ Pe rsc?l?pl)’lergagei flu%'on Xﬁ\ F g01 PIIS o‘ﬁ?fﬁrﬁgﬁ’fﬂ“”&a?"‘ZSQ or :?ttached to a solid
supportpy sygirate.4jnpne Emgp@merry the @mga@é&fiﬁr@dtwaw@eo@arml (Parmacia LKB

Techno@@?’e‘s b, F@Q&Qﬁ@bﬁ N )TfoftM§h1@me@ 1 Bédhsm Eﬂ%m@%ed} ﬁ/ftﬂ tﬁé ﬁﬂlgen/substrate

h nder
unde e R elt bl Bt et B B e S plroune
materiaf, asd the exandinel/ T $usichipeoteic siréleamet er ¢latkd theouge rewee of aooditions

unfavorbhl€ tocdél‘nb%g( %rﬂ%nu %rtlaﬂglytuggfult}héﬂl\&lg 'opébt‘ox 1rﬁ:ﬁ1tdé ¥Ranb8Sih B, wherein

ins are is I sol ation techni ques
tho imnh e e s 7B A ST TR a1 15197 SRR Sl H and a reducod
affinity atraclecrohe (igrec bpibtver) pidrchanyds inf doacdntrativator editaldychaotiodic iagénts; or through
ﬁmLﬁeg§d&Q5 tographlc nmet hods, including gel filtration,
an chr omat ogr ap h and affinity
J ﬁ? BH’ﬁ*Pi‘i@f‘ 3bmexeAd'préW Fll‘é'e'l’ aiicteln franesalitiop earpheraororarishestising a
variety dimédhﬂlduéss Ifahd depteMnd@ hé@l@n%&ﬁtﬁéﬂ’t}éd elchakkt IItTCSrEtalhé AehigRAch as

o 8 G LR G5 BN QT TELRREL DL Lo 0 r

transferrln or therapeutic proteln of the pol ypeptide
fusion. The antigen is preferably i mobi li zed or
attached to a solid suppor@ or substrate. In one
enbodi nent, the substrate is CNBr-activated Sepharose
(Pharmaci a LKB Technol ogies, Inc., Piscataway, N.J.).
By this method, the mediumis conbined with the
antlgen/substrate under condltlons that mnll aIIow

a o — o o o o o




the use of detergents. The purification of an
exendi n-4/Tf fusion protein from solution can be
weaaeenpdizshed using a variety of techni ques. PCTUBE07/002047

(Inwtro&‘?u? YRRt id @arjaéﬁll &%%ost&ﬂﬁmﬁsd rﬁﬁ‘gﬂbeséiﬁlhect iR %tonéjsteﬁ 9%(:%3‘1)? passing

such Hexahi sti d ? ma]ef id
the solifge fveyh 1 AN RN RIS ST R mafNéW%Wh "t*f’r?f’f@\e
Zbr Wanipi) BoIGHIRIGIA0 biRGSTWithRR A Affi6i0 204 'épex(flcmy/iotriodage ﬁblusa‘an affmity
column%lf L Qlfeﬁ gg&‘lsasctﬁlé 88@“@ r‘ﬂ&ke%&dﬂ%s} 'B'erﬂlgéd foF [Suri'ﬂ@%lop Bee, Current

process by passing
PFOtOC%%'PlD/’tOieéWa'tWW@Q}’gﬁ@N §K$1Prﬁ0ty col umm where the col um

nddiibraliam eredtirgdy TEEGidrvrétyin iy bl lpenftedgqrodw‘gﬁrthea)sanspé gonoclonal
antlbodg gngﬁ;:‘cgpt)albga ol?e %ﬁfl@%&ec}?lgogn% | n%tbm% :zt(p arg %(xeﬁglig 4 Tf fusmn Proteln

MVbéedl is p@tmbleatg petiellyqr a@@m%tﬁly pmfr: R@Pxe@@nﬂﬁﬁﬁ é»sma awt%such that it is
parﬂall;“&%%sfté?ftnal@#febfof SodtdrniifbntsS8BndafdthtRéts knRKnO&)QIﬁ‘d%b %klllefd in the art may be

usos. Sttt e gt R AR bR e st Sboroetun,
vanoustthleslosmrcmﬁat@raam(ﬁafﬂmm,adnmumafﬂnby)d}olephlaltsnevg araperodxehamige), HPLC, and
prepara?npgfébélé&ﬁ:l fl)c}ﬁs fnS?%Bx‘lrﬁé"%cﬁﬂgte@ﬁﬁwengoéf& SKlentific, San Franmsco CA). In

usi.on protein. W it Is preferable
some GB% ¥W8I°F V‘OEﬁ’rp%ﬁﬁ?B?fétf’@]“iﬂ“ﬁUi“?!f be cambined rtﬂj?‘i‘?'e&? *FFreF‘i?QuF’HHtV
protein such that it is partially or substantially
f ants, standard methods known to those
Pharmi’i%I%F?9 ogﬁﬁ’gﬁghgrt may be used. Such nethods include
v errsendin-4/i fgien Rspteing eﬂb@ RIEPBRINKRN iR \@@@Pféﬂﬁﬁkﬁé@ﬁ@lmstemd in the

form offaQJhla@rV&duti@éﬂ c@hﬁ@ditroﬁeh'hlé pHafmaceMtizslicompositipp By, adr example, be in a form

smtable flgr Q/r% ﬁl f@g.%n (éeg;( C?‘I A egaps%_ﬁ:,méﬂ, delj nél&t%n sﬂg{eﬁg 5”) 3 parenteral
ln]eC'ﬂOTP éaml aestrile splutions 8¢sPRRPIN"Or eosiPTEOr lﬂt@@%ﬁh%l@@ﬁﬂ%@@ an aerosol

drops, ét@)efo%cé@dﬁmg,ufaﬁ&] (e.§28 sUph&d6ly $& For t@@derraan(e gs %tcﬁfasmg

nor ¢ urificatjon techn
pharmegewc@\ygmptﬁgtprg gexge Pupi é)%;agqjﬁréqsifa@]}tf?rc%]g e@(‘; n‘grﬁtfoin 8 E%remse
dosage$ h@heeptamekcautithl composition pill tcide gn efendima/T| piueerembtem of the invention as an
active ||llé}¥(ﬁé}'& hﬁH]caW'erudgg R&NBhtloal Bﬁarﬁ]lgé@um E&aﬁ{e? OinlzBaifidACit mbyPih&Ride other

arnaceuti ca COHpOSI 1 oNn. e p arnaceuflca
Pharm%?&%%‘@ig?ﬂt%ﬁdlu}‘?@ﬁf efor exanple, be in a form suitable
f methedsad p@dmr@vsmd@tpharmaé@n@i conapdsitibisadf bioactps pemides are known in the

pharmeﬁ:elj |c’a &%Yl\ge% art, ?—'8 é’i(tal‘n?fg selﬁltlJSQ Pap (\?a)Pubf Ro. mgﬁ{)ﬁﬁﬁﬂfor oral

ensi

admtm@r@’gq)rg i2oA ;5. P 9’? ApmtRuRh HQ%POWW@{?}OQ@/pQﬂ?gFea@ 200%9?1 5475 (for
transm@c%‘sél%@rlmmsﬁétféﬁse g.Shtfehasd &rbuédépéoﬂhms?lﬂfﬁri)“ Sdd @dd RYnifdtor@ The Practice

Si t nsder patch). The
of Pharﬁ]’?ﬁ}’ ﬁ’éﬁ? Qﬁ?tf\gﬁ?a"@@ﬁﬂ géll( %ﬁr? n@@ éoﬁ‘ egjn i?P 6)0(1 osage fornms
sTUratitidyiaty, peptidg an@pretemonwgalhsver @ﬂen efAmivfstengdawyi irjection because of the poor
bloavaﬂagﬁlﬁﬂlﬁ%n agrhﬁllsfgﬂé%fd@@e Wﬁés%%kug@ %F@d?&iettb @RerMidl bnd %i‘d#ﬁ‘&lonal instability

and erg 4o ABOTPHG e RS TICRaT T RE PSS % B BheY Biipes  the stomach
and gapiatiesicd driactc & resgunse ®rthesk delivediprabiems, cdrtaimeigchinplogiesfer oral delivery
have bgémﬂveloﬁaagdm%g léﬁéa‘f)@&latﬁg %%ﬁopa@t%ieg\é@r%&ed ot Solyrmdrd \Diﬂ’)dashydrophoblc

preparing varil ous arnaceutlca np03|t|ons
backbasp gag Pydjephiye praneies aafi@ei ICAER0E ?“ﬁaRsH@“OWdH H}'%F@él‘}ieﬁd%ﬁemn into
Ilposorﬁé‘sl i€ B2 @IS0y, bind EddjugeiioaNPbRer nsleulds. SAll dfathichARylbe uBetblith the fusion
5/ 0009748 (for oral admnistration); and U. S
molectlst °f%“%3”ﬁseg P "Nos. 2004/ 0157777, 2005/ 0002927 and
DBEBIREE PEAFEPatides inglyderiryraadiesive panepatliciesroeptes with ghigsan and

Carbodoﬂ(‘lfaﬁél%ﬁ@t alQIAdk. @Q@belﬁdﬁémn'ﬁ 1303k, 200) ) and@BnaPaktidles containing charged

comti ) SR i P PR Slo) BITB0 LR (o ot
Eur. J. Phamhi. Biopharhl. §9: 1421160, @e0t.nbarmpartiephcattainy® sudeee dolveers with poly-N-
adm ni stered by injection because of the poor
bi oavai |l ability when adni ni s#®red orally. These drugs
are prone to chem cal and conformational instability
and are often degraded by the acidic conditions in the
stomach, as well as by enzynes in the stomach and
gastr0|ntest|nal tract In response to these dellvery
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Exanpl es of nanoparticles include nucoadhesive
nanoparticles coated with chitosan and Carbopol
WO TRadsmupd2zp et al., Adv. Drug Deliv. Rev. 47: 38€94B2007/002047
isoprogﬂa];]'_y)laraipl@i rqg@n@plaiqatimi@;galse‘dmwmim grgupsishowadmproved absorption of salmon
calcﬁdﬁﬁ%eﬂ%&h‘)ﬁﬁtepéa &tat@lra?s, pol y(2-sul fobutyl -vinyl

a C e é)eh?/e cﬁ)e?;l c% ﬁ%eeﬁlo?%stg Ig%ﬁ ggq.[{?ecgc %{rérfgﬁ%%égevltt(?éﬁ%g&ne, are

relativbl&lac)p) and bask essistamb érad ¢z ihg usadrasace@rrigofoy dlags Tiebdpgotidigs-chbimbine the
advan?a?em b?oggﬁés%zg%g dJD %ééqﬁ%gg Zhoog.%gaﬂhéd release (Liu et al., J. Pharm. Pharmacol.
roB acryl am de regions and catl on
51: 1444 5 g}‘yl ami ne groups showed i npr oved absor ption of
S Adamdehallg pasntirrecii gmhee afrdliiposdcshaie droapaddnjughted Feth&N- and C-termini

of pep%elé%ua%s %{/ﬁ{hthcD%H % aﬁf? %g{%oa%ea%én‘h{ga%lc%upracttant we?e shoyvn to produce a

ComP%é'P'@it@hr@th @'W@Plﬂcﬁﬁv ('I@ﬁ"det thJ Med. Eheth. 42194040 ﬁ@"ér1999)
f (E&alﬁ lla'Qéf othER Sﬁﬁd@ééht/érs? 'ce%ﬁno%@é'ld%ﬁldé b&boRYHAsRSadesive

emulstoﬁ ﬁon&muéq tﬂé p@qﬁgﬁﬂﬁptﬁﬁegﬁquﬁ% 8{&03& qg—fceL@ ned l({a%lg%@)’\g carbolpof or
taurocholelietand nabcbp,m Thepowaeresbovach te gifentipeswizancbrally pdrs mtstEarto dds to reduce
serunﬂfa@iﬂxﬁﬁco‘ﬁ&ﬁ?ﬂtrk’ﬂﬁg e8gidPet LN BidNPrandl B, tﬁr 5@6%61 £B°o1 PaRbisietiylethanol,

as S nt hetic somatostat | n, creatin
denvea#ﬁ'ﬂlpaaim {Bvitiving ot iped Rere=isiiBeoTes coT gt erogphatidiethanol as a
carriercd ims gl tThese lpbsimes piian radinictd Ogallyad rades tvietel shywif batelac®ie (Kisel et al.,

Int. J. @h 16: Mesl4 14 42(19):4010-4013, 1999). Exanples
" o % Cg&ﬂziel ivery technol ogi es include

HHp'aﬂs a@e&eeufom}&fﬁ%'ﬁ @8lytyiay! aiaetiellsgeh pROeESFERRIRING fstiiRend a
proteaﬁ& phibder, @fch eﬂb;ﬁbt&ﬁr{ ordaéltrirt Tae glucose- Iov;gerlng proper’ues of these gel spheres
na.c

have %‘gh?%@ﬁ @8 %tr¥ \A%er Rgurflp?l lei.llﬁ @d’ﬂﬁge 3@'” tl'he ower nﬁe%me (Klmura et al., Biol.

e'and ¢ar
Pharmp Bl 301 8PE-90R990r al | vy adm nistered to rats to reduce

SeJral rawem}fdf WHRUIRMAS 8RS hadni smedmga ﬁého@smales maddl &Ipoxy alkyl

e R S gt fr gpapi. o o6

1403-1408 oEWiteandasing sdlciim glglatediehdst Godied aiith almpsara(©nal et ek rArtifelells Blood

3ubst@f|maneeutslorécmﬂl%@ezdgu@ﬁ%@s when adm nl ster ed or al I y
wn to be ‘active (Kise

to ho
In gﬁ%{rr’?ﬁthogiéhe NO@dquIfrm'QmiPeptldﬁ (A I‘nhe%ggolaetgygerﬁ@gﬁol and then to
allyl cfﬁaln’srtbl Fomh eonjiigatga ity mprn\xeld redistapiee ko enggrhatisplegraedtion and improved diffusion
throug%%géfﬁéllz\gwhrh%bgﬂcé} protease inhibitor, such as
acl Pa0|h The gl ucose- Iomerlng
p,B(r_p‘?(__q&TEg@ i C@tW@§épl§§]lth§9H@ﬂ%gnterﬁg§ gorpeqyglently with peptides to create a

protecihe @AGHJ @lIBEr. | ThehabtRic-lipi eorRplbNcanlfisR td e pRis@aHRehbrane of cells, and the

¥ h Ki | ., Biol.
peptldﬁﬁgr%%tgrgiﬂreé m%gthg%@% bggestllggg ( OIr g}” ge|e|t Vgr y of '

i 5@ plogessaising lirpsoeess asstarthordatardl sgchieatrpraped particiesipadebeen
develdpkd BQE)Sﬁé}Héb’éutlceﬂ: Vé}ﬂ%iq( epﬂéﬁié aatﬁb@tto WRGDeliss Wlﬁ&@m\% tdhtaining

T R e e R
into latgeatigets catpwded\oftipid bliayesswarich teraspoetanadusly rdlirupidr sta@ehtosochleates
(U.S. Bgtq@(gj 58§gb§-})l t. Immobil. Biotechnol. 30: 229 237
other methods, the N- and C-ter
p%’f’ ‘F‘H@r Q‘Pé’rquWR@@”YO& 'T?Bﬂd%WWPr@%deéjY%%@'l thea??@”f“ﬂ éﬁ' f{ugion protein
formulatidng! Palh@harg délvedyas mmramugamemgmrtﬁe deflipofethcromolecules which are

dn”flcug%Q#eu\yse?gg&h%ﬂoﬁgszﬁf%h‘nlin%&gt?ogr 32 WI%E}% éll\'/g? v Qa}heb% r%ﬁectlve both for

hrou exco

systerpip 3@@'}7@;@ for chghzgd delivery il teeat dignages i fedvngs. wqe@ﬁ,lgs delivered to the lung

are rehdily @bsHEded tHONGHARY aleMr Fagionidiréctlp & thd8lod Birctlaésd. € a
protective coating or |layer. The peptide-lipid conplex
can fuse to the plasma nenbrane of cells, and the
peptides are internalized intg the cells. In a process
using |liposones as a starting nmaterial,
cochl eat e-shaped particles have been devel oped as a
pharmaceutical vehicle. A peptide is added to a
suspensi on of |iposones containing mainly negatively
charged |IpIdS The addltlon of caIC|un1causes the

R o o o a1 o



formul ati ons. Pul nonary delivery is particularly
prom sing for the delivery of nacronol ecul es which are

wdi20dsioazd2d to deliver by other routes of PCT/IB2007/002047
a‘ﬁ{y s%htr Weh?cﬁ el c&HéJmiBﬁ’sr ?‘ﬁ fo%%Frw‘tfm&Q@ruQ%lspersmn for oral
@ i've bot N T or en1c I very

inhalatiop galmorgty datiery) @rtyeat epcRpdiAns oa dassses. W?éusﬂqmﬁ%tem formulation
could beideRRrddryasertal dppriaetbstsact dgiglit Agbulizsrs, aemadlidayed metered dose

ed. through the al lar, r-eqi ' VAN :
oSS PR SR oA LA 9 sl oo
pharmadeeticpiyeaseentabiencaiers DplUIITeResRCE\SRSSET O BHGCigRiP pathpulk carriers are
comm(fnﬂ/radﬁ@d @iphide sfé'biﬂ@ djép%l%‘ﬂfl@ Bdhsistihcy? Bd/or bkl @hdrderistics to enhance
" g@ monar y delhh (%ﬁm E ¢ ﬁﬁt var.i ous conditions or
unitormypuraonans *ﬁ%ofd%? BPRHRIE SERPHUI ation  coul d be
dBirfave peiie byenti drerfastntsapraaaivemtisudipolsertiietiaigh mucosal
memb ﬁ@b’rlllh Sr @seft‘ﬁ%ﬁr@a%@ |actp/@%§éjnt§r@rts§|rf§é#an@@§&ude| fé\tl'i/aelc%E 8nd salts thereof, bile

ersi on devi ces,
iyt PRE] HOASSTA o ETBIP B RGRRARFe S5 5 pgef ncude sodium
potassphedntBG e ishltadf baprysate 6R), abprete @), laarate (O budlinpriptate(Ch AcBxamples of

bile sal?sc%ld/o% c%gl%%g% &{en(?olé %}@ﬁéj@%&ﬁ g@[&ﬁc%h@ é% dpC ?é'umc%l%laaﬁe

I Sper si
9lycocwﬁée%(v@ﬁh%ﬁc'da?%lyoé'f'ef‘l?@‘?q{‘}'c‘r"i‘@"C@I%’F el s Jypesmistisacid,
taurod cf,h@rdTécﬁHJ||tﬁ@dhal'cyac€1)$bmd/tﬁ§cwe®fycﬁdﬁea@dm’posI tion to the

%l}p&s o(f)HuorsPr?o glfjsa lfr:IEIIU eesan < ﬁ'l LF% sp%w o‘%"%u%ﬂta? r¥%‘3p(l)ngti‘ugtrldylcholine,
Iyscphbsnhatmglglywelf lu$0pb@mohat@ale&1@lnqlwn%1 m@swt@u'ﬂ@ﬁe’tﬁaﬁt S
Iysophb%bﬁ!ﬁ%erf ral &r)ﬁo@@é gﬁ;al@i% I|[§|§s Emre@@facylﬁidsﬁhah&ﬁéﬁoﬁnes

he

ey Rag g e o BB B ot e BRI Rt an
diacylghos$hatdyiseireead Ekanapleseof stijitsgccbéridea ncltiaslisyl 0l089sides apait @altosides,
such Q@%cg/ %un}o@ﬂé@ﬁ@f&d&éﬁ&%@ewr' state (Cl4). Exanples of

ts inc ol1c acid, chenodeo§XchoIi a%ld,
gPW@@ﬁWt'?% egbql@ts tp%{@feolaq@f ?sccaggﬁrqjmclude stabllizers such as human serum

album@ (NS¢ betaeeKy chdl dscatmohydratésa mmo Iaans)aietpojwh;ﬂldbs: pH adjusters or

bufferia%éjSa Cfg gﬁ)@ﬁya% Ig?élurﬁ chibl CP% Tﬂé%%g,‘#% &J’bgl n‘\ & cg&hﬂne or amorphous form or

eo§% ocho i c acid,
may bep gHdee R} BABIG c aC|d Exanpl es of phosphollplds

| BGArMSISs SFcABbISd RN for L@B asphiohg fjeds inchidé hoassaccharides such as

galact?%slggr%g@ s:]?g%rlf O%/er%?% éihsg dg%dr(]—:-\é F’bgg IQEOS p%é ttl%‘aM %Jctodeﬁtrins such as
2- hydraxupropylyg@@mgmvln@d@gkﬁaﬁ:@han@% gmmsesaf&rwgp nnaltodextrms and extrans,
alditol®) BOSHAIGhArRitd Sng ?Hféh E@émﬁl’e@@t\’ﬂo@h@;ﬁﬂ@ﬂ%f @éé'a%%@ikin@ @gents include

s A SR bt A6 S i o bong prfred
dirddithies harsgrhaie mihpl cangenentd of tenebmposition, may be included for conformational

stabmtg'd@ﬁ'ﬁas:ﬁrég%mtdngYArﬁﬁﬁrbﬂrﬁsdlsp@SﬁJﬂW cﬁ%eq;om@érkwnese additives include

es I'nclude al | ucosi des or a
hydropfighi ga1ngea§ids sugh R tra%tora@awmav% é%@ﬁ“a@“aﬁaefar@é@@ﬁ

Mt ;ﬁi-@adjﬂtt% orEvueers inciibe exganipéan beptied froarceganetids and bases,
such asI ng' am cntr% lidns%gldﬁ\ as§5r§§é sb&% %ltéﬁqypr@%rrgﬁmn serum

g agents such as carbohydrates,
arihe BLEd reepin goqaist @“B'@b?‘?%morﬁmorﬁ ml}'g\@@/rd@ll@fy may be packaged as unit

dosesthefedy tﬁeraﬁé’tﬂcé@bﬁ&ct:%‘&ﬁbtﬂﬁofmmﬂfﬂnﬂé présent hlzas@ dose receptacle,

such %%})rllﬁtgrr ;gacﬁ;aiqelﬁ? in c%%s% c ;FX% b\ﬁalnlﬂfgl?re { !)élgtng;F&Esg (lrjjr [?% Qaggﬂles is typically
carried out by gethads el d&eé aenesaiy welkkriows inite P?ﬁkﬁ@j%@t hari des such

agy.s. 92k Aot 554,597 d@i&@&s@phaﬁﬁ‘é&e%%‘ﬁ&ol fgﬂnﬁﬁﬁ&’f'&fm;ﬁl@iﬁg (a) a HFA
such as | actose and .t ¢l od

prope%nhy‘a @M'H?GWFally@ﬁtﬂvﬁ po@%\ﬂ @%@%q\f ltHe anﬁedpropeﬂént andQc) a surfactant
which[iod @s-aG Lty acities salsthertaofas biteadatt, sngi®ephofiad, toodre alkyl sarsharaindvhich
extrans, alditols, such as mannitol and xylitol.
Exanpl es of pol ypeptides for 24se as bul ki ng agents
i ncl ude aspartane. Ami no acids include al anine and
glycine, with glycine being preferred. Additives,
whi ch are m nor conponents of the conposition, may be
|ncluded for confornatlonal stablllty durlng spray

o s o s - o "




such as a blister pack or gelatin capsule. The
manuf acture of blister packs or gelatin capsules is
woyepispabd2y carried out by nethods that are gemreraBi097/002047

surfact\éﬁtlehhéﬁegé’\fﬂe E%t nmgamgﬁ@rﬂbf% F%M)e tHe% thg %tlver Jé@plratory tract. The

6, 524, 557 dIS oses arnaceutlca aero
lnventl?rb@lﬁﬁ‘ﬂrg\(lqi%ﬁn%m e rggquéactugyg gjcpif_o,gnulﬁnguﬁ éang @ﬁtuse ?ftfycfhformulatlons in
treatingpetien@ceut i cal | y active pol ypeptide dispersible in the

Y

f gﬁ?%pg%gé for ﬁ\%g) ﬁ:o)n?r? éﬂ?lg}ggyao?hl@ggdehl%ts u 1I§e9a Egnd h%ildﬁdewce with a
hand pgrip &35 RESVidHo @ sowee afrPrefsiized gae cTHvarpr%unzmews Fupppreleased through a
powdezuwsﬁbh&@zxee RGIH dsBARIMH QOZRA Znd thY ilsPeréd HowaEt 1Ade @S ailabié for patient
stem ¢ absorption of the polypeptlde in the | ower
Spiratory tract. The invention also provides
n’étyrpouseromspﬁamﬁmea reredgsgibeth infseverallpatensn §).Judt. Niae3, 816637

descritfek asn%halfpthWnﬁEéé?ﬂb% férrblerélrfgetﬁ%hdiga Q@g}lé @J&E@Ie o@’b@vdered medicine. The
roach f pul nonar el iver
use of H{‘)"B@'g reffFPtla?l% 8'§k~°a°fﬁ5ﬁa Of%?%ca%\/? e%sc%?eldﬁn léuro%%q(f ahNepEP 0 467 172;

PCT PhioApgbRutbl. s 4V @ 9502656 @nd TV (peaa0sse;iane 0.3y Ret. NGh@,627,432, 4,811,731,
5,035, 7e§ §LH¥ 5141694&38%2' §oz?é°§1%p£4dy4 Ig8legased through a powder

rs$ion ‘devi ce, a venturi nozzle, and the
dl Igep@r WaW@FOt%@éraQWP pegiids }d@gloigegtlr] Iéu{gpean Pat. No EP 0289 336.
TherapentivdetdsoOBrmulatiynsEpsvdieclosat ST TSPANAKHE PUBIES0. V@ 90/09781.
described in several patents. U S. Pat. No. 3,921, 637
descri bes a manual punp wth needl es for piercing
Method$ pblrgatmenti ngl e capsul e of powdered nedicine. The

U$IQ3 @(@ndﬁl’-hﬁl’ f fakién bl@?eﬁi@toa@ﬂs%v@htﬁ)'ﬁ Y beSibéd iRSominction with other
Eur opean

pharmicfﬁ{lca ﬁﬂé’ﬂ slggt he ET l?gﬂ%ef dls%s%st %opr@Eggéfegq%g %@reln Therefore
metho@3ef 98BNt that thcludSadrMpisteridgosompdyrgi of e Rresent 81éntip8 I combination with
other ﬁa%@@égl agent948 a@gﬁrov@eéﬂﬁmgg%serﬁvlrgéﬁloﬁ14 and

The aerosolization of protein therggeutlc
a@éﬁ‘i @e‘ihgdsoﬁsg%qt gRgyinventien; 2p ﬁé?iﬂ'”lﬁ? fusigg pretgin g1 1bg tyveytiign. alone or in
combinEtien aifietrtel ot masy aisd phérowcauticdl egenis, Giperighesally ednaidisiered RECT subject

separa?%} or t@gmgr in %ﬂ? #ffth v%or%? %gﬁlgégél'of gyﬁ&rﬁ%‘? édﬁﬁlstrétﬁﬁkmtm the art.

usi on protelns I nvent

Accordigly, the eX?W'"c%Tﬁf%ﬁ'RﬂtHr@iﬂmw GOy MayheAdrHEE e E°aﬁ SUbJenyPafe“tera“y
(e.g., IRERBAGGSI, qmratpla:aorteramtmmtjsdafarly lsre;udctms&lﬁtmtaasmy orally, sublingually,

bucca|&?l2y§bﬁr?ilea%nr§ { de i n(ﬂ%ga I?ectaﬁ#ﬂ(]e nq %{1ﬁgo%f'to$|els¥pn?¥rg%%§rr?a||¥ Parenteral, but

non-orgly @g@'mtrqtigw@rq iiiectiom iw o ptsfarrad methogiot agministigtien, and subcutaneous

adminBRAbAB Gk m&gm@a@ﬁ@ra@‘écﬁﬁlmﬁfﬁl‘dh degmByary deavery Sﬁiﬂﬁﬁlatlon is also
nmet hods aspect of the invention,

a prefeé'i‘?grq}?&r\‘?gc?fal‘{m . ff@??)'h protein of the invention, alone or
i ﬁomgtmtbns\amamlfonparhntenaemjectlonuerearajwhm:iudphbafmamlmallxcwceptable
sterile 39&B8LSor rioﬁanx%ds@%ﬁu'ﬂéHsl Yisgafiing &1554n§i‘3n§ 8r EmSsIHsC&ld sterile powders for

seFarate or together in any t he conventi onal
reconsiLoN,RE Stsfile egt &1"°’é§d%’ndﬁP%’§'P'§t iEFAMRIAD ArFUitaP's ryeqysand
nonagéentie tattierg ondlluéri“le(n&melnﬂlsllvd'{ts'l' &ndfvebicies) inpiude @ater,@thanol, polyols

propyféﬂgglk%g&)b&fﬁhﬂ@r%é gmfcolaapan FUI Satng Eh%qlk%)osﬂatﬁé‘ P\hﬁ&és thereof ﬁnPlg;cerldes

travenous fraperit
InClUleg]’(QQgﬁB@@dif %Ch §s Sll“’ef?U Fed iniasE8 g T %"'C estets sé’ﬁ'?l%%?th)ﬂ o!eate

0 frﬁésley:omﬁwﬁiohmuﬁérérﬁeral iRetioa hay als®yoritarhétcdidn@suéteadpreserving,

lnhalatlo

wettunq ¥ola§l o O| Llllsdrym taarlllclld sgérsupga%en?sy P?é"\BRt?o%loF %lcro%‘?’aamsm contamination of
rans alr en ra non

the comwtﬁnmaﬂdxe@wn(rus@d with ypriaes pofippctpral anqoar@ﬂlegal edentefdngxpmple,
parabéi, cﬁ‘ﬂ)ﬁ:ﬂbﬂta‘ﬁblr&bh&nand%@ﬂ)lcséétac Wn@e@/%@ééfbe dasliEbRItS hEiadd SdtotiSagents, for

ef erred net arentera a
excmify FBHEAT SR OPSFeD P IoaR Rseition & BIFLES iepabpuiopigmpositons
nmet hod of adm nistration. Conpositions suitable for
parenteral injection generally include
pharmaceutically acceptable 2gterile aqueous or
nonaqueous sol utions, dispersions, suspensions, or
enmul sions, and sterile powders for reconstitution
into sterile injectable solutions or dispersions.
Exanples of SU|tabIe ‘aqueous and ~nonagueous carriers

. .



wetting, solubilizing, enulsifying, and dispersing
agents. Prevention of m croorgani smcontam nati on of
woOheospooqesi ti ons can be acconplished w th var PQUAB2007/002047
can besttbudhegtoet hyethe @dethf agénts dapaid ofaigRIihG abdofptios Xé ERARple, aluminum
b hI orobut anol, phenol, and sorbic acid. It
monosrt)ear e?sogebag' desirabl e to i ncl ude i sotoni c agents, for

. eib‘?@{e@dlnéﬂd Eusion gretpinsad thapreshntdivieation wik kel asimyjuisiered to a subject ata
dosag@ aoVaptd @pedind 6H £6drddek 6 rRAGE miﬁgitlﬁ‘@hom&ﬁints'tr&m, the age and

.28 WO 20 012629 /IBZOO?/ 02047, ht
welghtaoggﬁtsuégc%tatﬁ%s%gréy 8|8c]=,ﬁsg con téQS|0é dg?r%%gh trherat%&gand the

pharmagrsewiopt activity of the ersraimpl/ & fusinupnatein hemgmdmwste@daﬂe datedmination of
dosag8 BInBtd dhd optiBal ¥ SRds fbr ﬁ ﬂlaﬁé%%bt@éﬂt |Q w&n gﬂtﬂ?ﬁth@fordlrtb‘?y skill i |n the art.

present invention wl b dm ni st b
a ForRaEeRrEal injegtion, fgp Featment e ARHCR G oaR ST DR epin<(1-00) (PEAPTD),
(SEQ fDaO .05 enTf fusioh pdteirgast d’mewl‘muCBECDIfD Nmtmsnnasftbbatjmwﬁs;terédwte ad@ean subject
t ] : r
at dos‘gg?kqeve\{gq}? g\% or?]rge o} %’tﬁouﬁ?‘g 38@1&; ng éﬁ%rg pte?éé%@; 8 5% rag ?%r dose, with
dose ggruiSaHQH As§HrERg ab&é& QnGE PG week tqﬂ@e @XW??J‘&/OTPWW manth.

pFoi ;ﬁirdhtdﬁ@ linjebtioOidh féabhet Medlﬂabaoaahagﬁntﬁmdse rrar@fa may be higher than
that foglge?? e brlo%la%{l\é?s?aen dI'h r%];orén?% 8ar%§t§%?admmlstka?'?rp f%r ¥re%¥merﬁ to reduce body

nar
weight-ihe ependiart(&82) (PEAPER): (SR PANO:t5) mat fﬁélm prpt@lnr%@b@\@n bIS(E@j'D NO: 23
may bé b&ﬁﬂ%@redttaﬁ h@%@rﬂ&lb{é@ﬂa&lﬂné’ﬁ% Ie@@%ﬁﬂ_@aa " §%Q)L!t@ N@m@er dose, with

a own
dose 43F L AR R AT S S Pep v e Pathaes PRt
t e ngendjen alfo proddes ). exedn-#jf fogion woteim,of tie firgrention for use in treating Type
Il dlab%gg%ﬁmn& blogd Efug&erﬁga Ht?rﬁar%ﬁ&t I*M"thg‘r pr&iﬁb%@ |s an exendm-4/Tf fusion

dm ni stration occurring bout once Fer week, once $
protein %h%@%on oy usgﬁbg_‘ea’y%g Otfﬁﬁ'ltﬂcﬁ de?fsqsmkgg Qd{ptakeyp a thn@%P tigpt: A further
aspecf dthetinveatiamemdbvides tHeads otarbsxdydimeiTtfusion proeindd g imenipd in the

manuigﬁ)frekbf nl'eglt!%entt %?Geatﬁwg%gqe Ipééad'e?e@lﬁf Fer&gcﬁ%ﬁ?&b &lcldgé)ﬁ% human patient.

A yet fugher aeReEieProNHRp the\/\s@legﬁ@n exepdin-aléfaipmpfen o e 'Q\feemnmhz ‘manufacture

ofa mé&&ﬁ\dnl}of\l@batlﬁé oliB_Eﬁy driaretressiny ddEihtaked SFeatuPsaTbf tha nfeitddb Bspect of the
nister ed to a human subject at

. NGO 23

'nventﬁgénaaégp?"é aCh ?ﬂhﬁsﬁ a‘S"'Decnge of about 1-100 ng per dose,
wiETthodinherte oafdjmowsmt irgention argditiatratechiey the tollewinthExanppies. It is to be

underé‘l@&)k hoWNEE tHafthe EMEOdNﬁ@K@@f Y invdindh € ﬁotrﬁﬁhﬂéchto tﬂ-é"@emflc details of these

i nvent Lon al so exendi n

Examgp: o hioBHPD e ROt e TN BRRATRY g e i s pdire and
appendant claghsc iormge lof @didary Iskilt mdiee arh Adl réfeneacesiied eanein afelnetebg incorporated by
refereﬁc,rethgﬁgntlr?he@.n exendi n-4/Tf fusion protein of the

I nvention for use in treating obesity or decreasing

food intake in a human patient. A further aspect of
Examplee i nvention provides the use of an exendin-4M fusion

protein of the invention in the manufacture of a

medi canent for treating T e Il diabetes or reducing
Exampledod @Ouﬂssfé'q"r?fﬁxmmg gsigmproteins yet furt her
ExendaB @) (pEnpm)gasﬂchm Nl@%)@frfﬁ:@/oﬁmtw n- 4/ Tf fUSI on

8 S 3P SOVR RS sl o B el Pt ngVpgBige sooroton scnai
sequengg @ik)e(SEQé@NQ’ &%) aofl ntTH eeqmdﬁdaEQa%ﬁ@cﬂ)@f pREM®549 using site overlapping

extenéucfhv(%@H BER 'T&Mo afmﬁéry whR R8§Re0Po10DeSEQ APNOCIE and P0703 (SEQ ID NO:
di ments of greﬁent |nv ntion are illustrate

29) f%Qsef*H*ée SI‘eS\J?Q?ﬁA“ﬂ@g & gasafgnpae.s o pe under st ood, :
howibe ENA setiancd Wwes aridomadi by@atlstramfslaﬁdme)f the\egeridirehamine acid sequence
using Lécﬁhé gpq mtanoF {/B%stsé%?r%lssfnbrp @@JIPNCS S%L IEHQ@@WO gé§ dﬁ&s w@r\% created

her var| at ar ent

using p |p@fﬁf»'r 2Hff th A1} e Y 7 REQ DN ‘é{'HUPWQBpPéﬁd’HWFF ¥ P&thﬁéamH' site,
to one of ordinary skill in tlée art. Al references
cited herein are hereby i ncoPor at ed by reference in
their entireties. Exanples Exanple 1. Construction of
Exendi n- 41Tf Fusion Proteins Exendi n-4(1-39)
(PEAPTD)2 (SEQ ID NO 5) mIf fusion protein The
exend| n- 4(1 39) DNA sequence (SEQ I D NO 20) was

o o o o, o -



The DNA sequence was obtai ned by back transl ation of
t he exendi n-4 am no aci d sequence using codons
wopbaismae2d or yeast expression (SEQ I D NO : 30) PCT/IB2007/002047

P0014 (3EQ I@'l\ld‘ 3§W€r\th%’?0:? r'ﬁi%do%ctgv?% tl%g F%E%nf %%hcé%l fled and joined

e SIt e
using &?'Yﬁeﬁd‘?b@m%ﬁ? PQ1 r?'}‘i’e“’ro %, N sacArd rRERAHIT PSR e 29 VO

2008 poHas ﬂ@mFﬂﬁE’échﬁd)n@Zétﬁ@%é@el piAed 4nd SESHddNilNGhe r%gt}lctlon enzymes
Afill aN\i Bé}nlﬂogsqgh dﬂ@ﬁaé?ﬁu@%@k&s& r ?ﬁ% %Flafoﬁﬁate %fbéucts rﬂé}% e%ﬁtfns were

i ed
"gafecgt?g%m t%mszﬁ 06 vahish wiagl NA@ﬁwemednewveemrﬁe Affleod BemHi sites to

confirth icomact ibetichast QlrGxerRitd s6ileVBS TBEbxpRIsEbA bRdet \hs recovered from

PREXEA el e o Sl B AT R P ol St avaine
ph“W?@?ﬁ*fﬂﬁ‘@ﬁ’@%é@tolwﬂﬁé@@BQ | i gated together to give
PiRENE PREX0SE 26 B teMRstatNOESEEIR GRS BhoRRE NGBS ?{ﬁmﬁyb%]l% (SEQ ID NO:

conf| rmcorrect insertion o
59 GBI B TR S A B b o BEAREE (o o
betweeretbe ergoded Erterminup PEXOE&hdibyt seqsantd arid theNe&rAyHIe of the encoded mTf

i ons it into Not]-digested,
seque éljéﬁ'b 2 ed?ocgg&rg ??%g IBeg%&))g\%hat ase-treated pSAC35

t est
t g @ w&fgprg%gl(ggg s iR Wgs ﬁﬁk@(ﬁ@@ in%gqftngﬂtb Ithe restrictioE enzymes Afll
and B&#@OR, amsagise plasmie dREKO320! e Fprdpasts p%&dt@frérﬁﬁ@sé Faabfens were ligated

togeth@r?’c)) tg% gRg)é%g&é n\&@ﬁ%eﬂé‘%ﬁetﬁ%&ﬁ H@ %ndt%&l-uéléee to confirm
°°"e°F'H§r@'?c96E'i'é gequenes ericadirg GEAPHR). (SBSNBI MOH). Sing wapressiaarvdssette was
recovdrétEfrdNa brREX0986 By @Etrittha eﬁ%@dﬁ&sfﬁ-ﬁfwnhm léﬁﬂ‘ ﬁg?atébsihtﬁ Wo%ljd%ested

oo B BERSSRS EAcER Gl IR B0 S e AT P e
39) (PE@%‘[Q p SEQIR NGi 2y mEsfugiont prafiet, Bithoi the aisleades sequened, Bpnivitied herein as

SEQ 1[923:(??4&8‘3 n&é?g%@@ %@cﬁUehéet &hchdi 52 '('8?2\? i B|%§|3%d9rée5rem as SEQ ID NO:
24. T BTER <R sedca e HEBEM ST RGP EATIO AR HA NG P ieproto with

the nLﬂa@demﬁmanne isqoovided heiieinss ISEQOD Nif: 26 hEhsegisneil sefenck 8oding SEQ
ID NO{TFE&Bb Al Kerkidad QYD QE glhe expression cassette was
recovered from pREX093 %y restriction enzyne
digestion with Notl and ligated into Notl-digested,
Additicabkexbndie4/phaaphatsase- t r eat ed pSAC35 to gi ve pREX0936.

(PRl Ll SR il oo
contexf ¢fdhe,free neplifss thg%a}@ﬁlgr@l rqsgueﬁqye peliededrie cenfer ingreassiFayfinity for the GLP-

1 receb) and Yrealeh Profldscé RisktaAEd. dﬂ&@%ﬁﬂﬁ%&)ﬁw%eg}%niﬁgg %gmqegree for the

ey B b, oo farmle s Mo e AR dscgeme
procedu aq@escsyvedm‘rﬁove Us make ganefrustswithionly thet deguerice hermdlegous to GLP-1, ie.,
exendlﬁ-ﬁﬂuﬁﬂ Gﬁeﬂeﬁdlﬁ’-ﬁ@\l:id;ied; dBetidi t@%h@qhgc%m@r E88ues 32-39 or 31 -39,

el ¢ qI ence encodin ?A
respecg\fegx/ (%8xeﬂglp é’.?1 =3 gsprlgE@ IT(@OAN@E%ZI@ NOX B3 #N9GTP9F (SEQ ID NO: 36) were
used aeoktm@pprodrlaTé produtist weue lighateld( BREN 0629/pRIEX0638). Fdlbsteninal1-8D), primers
P0942 "(@E(ﬂ@b RO aﬁ%Péﬁg (g?(t,) is] Klbgéé? Iwgﬁe u%?ﬂ‘gﬂ fd a{%f)??pg‘gg%ddulctg were

cont ext ree p se a
“gatedr(@%?)ﬁl(}%%’p%‘?@%%) ieved to conf er increased affinity for
t Oenstlid?s wéreraBo epRido with the egérRiat-£(1-39) SqRaSR 2he SitsthANE fhkers, e.g.,

(ocodRKET o o ARV ALES P AR 1. b Ao Scbon ceo

IDNO% 4ri§d-r uct s were made, using substantially the sane
procedure as descri bed above, to nake constructs Wi th

I ous to GLP-1, i

Ao ke T 58 1B QR are e noesR - Bipatiar ablis ety
DNA sequence coding for residues 32-39 or 31-39,
respectively. For exendin-4(1-31), priners P0904 (SEQ
ID NO 35) and P0941 (SEQ I BNO 36) were used and
the appropriate products were |igated
( pPREX0629/ pREX0658) . For exendi n-4(1-30), prinmers
P0942 (SEQ ID NGO 37) and P0943 (SEQ ID NO 38) were
used and the appropriate products ver e Ilgat ed

e VY Y Y. NN ~ . o o o o L



Addi ti onal exendin-4/Tf constructs wth other signal

wo RefMeeees - I npact on relative productivity PC%‘ABW@WOMOM
2008/ 012629 PCT/1B2007/ 002047 Constructs were cr ed
Eensirugs were cepiadde pxpngssiprendiBENTIHSKRID DQ: 2% saended blb§EQ ID NO: 24)

linked toMR Sigrial Guertds HEAMFRCH (PREX h8543 (SHWID $G:HUISEE88ed by SEQ ID NO: 41)

Al 4
ana mocf80 My | BER el PR PR P itoped BB 1566, Y Beppgrison o
productiy@of yezst stiaine exriedsing SR pmiNEM THSih thgthm@reprg gigng)tequences
revealed RR#G pr¥duchivit) Fatls 88 Bdilowd otk MSfeR RIS SEHSNtO@ L)Y HSAMFa-1/ Modified
HSA/N”:exen :@/ gzmTf wth the three different signal
d revealed a relative productivity ratio as
foI lows for transferrin signal sequence (nL)/

Examplk%%ﬂnﬂ'/atlé\épgf I;dt&f\j:y oH%rMi:rﬁZlﬁf Fddidn ﬂrﬁénsgz Exanpl e

term nation Potencg Exendi n- 4/ Tf Fus
B?%’E%"Yﬁ C%Lt'%tﬁ%ﬁm}vﬁ? REIFWER LesRRrse MR OtHeSS Bf %EPSU“ of GLP-1
receptorfregixtetsigand bicdidin pHAOLeebnafectad wits the tat @LPGLBecbtor (CHO-GLP-1R)

following ;ﬁ&ﬁ%%&@g%ﬁﬂeﬁ dgéh\jv&ﬂfégh %ﬁﬂli Blrgté% gle@#eg%ﬁ G PLEg!R cels and
cultured o¥ernight Qe fohewirggayvoihe Gplis Hve@mgpq;\glth lgebswgmgertbiuggrdﬁRB) and incubated

in KRB @ouiatmﬂgera@mw@dmé@sé PR 3Muobhty%ﬁd£’an1huﬁ (mhx 2 o inhibit
re er ni

mtracellt?l?r enz %n%tlin% {grc% S&\MP %gpal@ lP%ﬁ,o cigggfnpoh: déesl arr]@ cBﬁQh{oY\gNere prepared
in KRB/IBMXKRB trwquawﬁiswgceﬂlhweq@mww@d il s pdescand spitisly: dhfter incubation,
individua? 'Sérﬁ&@ Ht%éﬂas e Bich Bhaegad fBinRsirt B fncreasBM inttRell U cBIMP levels using a

I ar en nes t
competig TR RE e rt BT EBTRL AP AR CAUE FgpresRiAs S Mplsguter
DevicesiGoriKRBhh B, @A The embiirt af @Mitédcgmolbtiongh talls aierdsLP-1 receptor-
mediateh 'ﬁ@é’?\Ulbﬂifﬁg ls"ﬂste@tost@{g%ﬁé bi@é‘cglvuﬁpé% rQhtRe pAELET

_ncubati_o sates were th
Akgdziel T@B‘e ﬁé‘&‘%@iﬂeeth?tﬁféa ‘?Xﬁ'&‘i‘"éé@ éfu?'ﬂnﬁ e PRtedof Qra%",&ﬂnﬂ the GLP-1
receptor tearethe GUB (TG oA G IKBN2¢ (REAPA D). HaB@ WD NDUBY reF dsiin protein. The mTf
o . Pqi nt Ki t
moiety i EEATARE Aoy (24 B it kel 3g HBMERER NG 1
of cAMP accunulation in cells after GLP-1 receptor-

Table 1 nedteatﬁdf ¢quwnd'f bmmdmgm muaeidn bfbtda;-, erm ne

PREX0585 act |®laFt1(ﬁ@7#\B (PEABTBRL O Tehe GLP- 1

pREX0639 37, |AEndi344)30§ PEAPT DIFEAPSES | PO || BB5 T f usi on
pREXd@B@te' MExerdi4ld1) 101 ef EAPTERCH| bl Posprotern had
oREX é&g@% a@gmenc R(%Pi SDZWH ’. 15UWU 1/
protel ns PI asm d Construct 11 Potency (nM pREX0585
GLP- 1(7- 37; A8G, K34A) (PEAPTD)2 mlf 1.3 pREX0659

Exampl%SWﬂre}%r&Q%f (@%ﬁ@% 1m§ F%I-ﬂﬁ D)RBE&Q@% 5) mTf fusion protein
Qe fENAD- 4211393@ A%ﬁ%%é éD ﬁlﬁ SUn'ifé MFIB%QEQ ID NO: 23) was tested

for resrsM\dE’e roe&cﬁ\taamb,‘y roétrix metatiopentetisa 4 A(MP-3 9goli§deRade] D) vZrof SE@ples of

exendinl 4 fép ggEkab% Bg ﬁ'@dﬁlm} DBineKE R dLP%(h?%G K34)

usi on proteln
PEAPT&; (SE@)I \NQS 518

ffiesion prejpin wees laquipied witly chwa*a?%f& AWM ohfob@hr at37°C
and themridstet Xor ﬁﬁtvﬂi' |F¢y0feO1t So®e that hd/bkenlin-40 Flskpenase s registant to inactivation

Vi tL o,
by MMP'\HFrlg% 1%59 grgragt r;to th% e| r/]rﬂ’gf]f& ?r}ﬁgtaﬁ iggfbl?% Pé)? T&S@%@E in
degrada(qur@)dgsqltgﬂ@ qigee N@nla@ty inFATinG @edd s{gﬁueﬁncgtnethqzl agtiue portion of the
moleculeiCubat ed wi t h reconbi nant MVWP-1 for 48hr at 37C and
then tested for activity. Figure 1 shows that the
exendi n-4/Tf fusion protein is resistant to
i nactivation by MW-1 (Figure 1 B), in contrast to
the GLP-1/nmlf fusion proteigi(Figure IA). This
difference in degradation occurs despite the close
simlarity in amno acid sequence in.the active
portion of the nolecules. 31 WO 2008/ 012629
PCT/ 1 B2007/ 002047 Exanple 4: Effect of the
exendln 4(1 39) (PEAPTD)2 (SEQ ID NO 5) mrlf fusion

.



gl ucose in diabetic mce D abetic (dbldb) mce were
injected with vari ous doses of the exendin-4(1-39)
wORBARIZNR? (SEQ ID NO 5) mIf fusion protein eSE@BI0D7/002047
ExamdN,Ql Effdct of the e@rﬁl‘iﬂ-«@ B9P(PEAPTDISI9FY 18 HBAQTP}@L&W\ protein on blood
lucoseYs IPtPrOIe' or exendin-4 peptide (Bachem King of
9 sﬁl’ § i and bl ood gl ucose concentratl ons were
niapetio (céaddbb)mlce aveed ipizdtedywitl \@ooussimepd o shelesiemdin-&(1-39) (PEAPTD), (SEQ

ID NO:® hhqpﬂﬁ&r?ﬁroteﬁgsﬁa%\'ﬂd P23} FthQ @[le 1 37@%%?\%54%3) Iié}l@’TDi)g mTf fusmn protein,

o exef]{s’f“o‘{1 el E‘aé%aF - §oop! %m?m%#’)é\) Ry bol?og*rﬂlqcpieaqutr?waww moniored by
analyzihg\blodyl sEotbles ghing a gicanmetérh @S 8hadwn iNBlgarelRy ddbeb OHthS exdntif4(1-39)

(PEAP‘?SIWJ f(-‘éﬁ@ﬁﬁ@é’ Sﬁr)l 'nﬂ‘Jf [%Flkh ?)%te TA%‘??V%H 9 ﬁﬁloaeﬁ(é %{gﬂﬁéaﬁpf ;edlljced the blood

rou
giucoswrthﬁsg parak gy 3paur larsubcpiegeey i iesen. CEecferaieteb Aot normalized in

all treafgtedtiyradgs)ant i |@AS Sisistédfof HEhduFe tThe @fuaBatcoh@WBAtons gradually increased

B 1 S AT i R
Exend'wﬁ@@m'dg Idigaetlewerdlaed ghicess astuck re thdienentiini4(39%) (PRERAFIRDISEQ ID NO:
5) mTf fﬁ%@p}o@u{\@gard&s Bilthe fdsal é?‘fd kY %ﬁdjlﬁu difcdad Q‘N@ﬁ@ éﬁggthQ@completely

assaf 3P Ts hO SET B Ao it ot e Tecucton i
blood ghonss ahievablewithrexkndire4 atapprexmetatyra?% thea¢duiction seerx withine exendin-4(1-

39) (PEW%? (528 1B Ro: Q‘ rﬁ’ﬂ%s@n%ﬁo@eﬁﬁwﬁsﬁ&ﬂ ey Yook hTIﬁe?%q‘ﬁ,gt'o@thé exendin-

FQroxmate e reduction seen it
4(1'39)9_(?@% 'F 29?(59' :Nﬁ/ é B9795) Brofeigr bjagd Kiuposs wagipiso piggifigaatly greater and
of a longeroduedtinn tas eqeliedXddras of tye G094 (7T31en8ef K330 (RHAPTDE (SEQ ID NO: 5) mT+
ndin- 4(1-39) (PEAPTD)2 (SEQ ID NO 5) nirf fusion

fusion ;‘frét@

protein on blood glucose was al so significantly

greater and of a longer duration than equival ent
Examplko5: e of ofttifeexoh Bin (138 (PERST D1 34E0 leﬂa\%—f@T 2ftﬁsﬂﬁQrb@m on rat body
NO 5) mIf fusion protein. Exanple 5: Effect of the
exendi n-4(1-39) (PEAPTD)2 (SEQ ID NO 5) niIf fusion
pYRoRGsie Pawiey rait Were dijectasesiubivtanspirshuith diflerdnegosesbithaveedin-4(1-39)

(PEAPTIN, &%Ecﬁ@dfml Hﬁﬁﬂﬁ@ﬁ ijé_;gvtfstb u% NO: Qﬁ)eéhtd tﬁ’@é@ﬁdlﬁh peBRie. mTfor
saine GG B e’ Tho s wers bR DR ARUILR S BB gE ey Animal

had fullgféese to fogddrndveateramsalusess. as control. The rats were
VB% éihB\%’ mqﬂ(gﬁ{ré’é’ érﬂﬁéiQ{reaftéb M@%‘o&gd 9% ﬁ’rﬂ&é/ﬂ@dé%@éf P?the exendin-4(1-39)

access ter at
PEAPT%@%,EQ 'RsN%r%mT f i”ﬁmFPr@I?F‘éo% Welsht@ftswhﬂﬁlsymﬁ?t@a@e@thmewht loss
continud@foathe ehfl® abmmise4tiog peasie By @by fileethexaimdisnredted wd®) 00 nmole/kg doses

lost an gvéﬁ%ﬁ To@l%g!a%’s:'ﬁ# /[? fbg@ wé%ht ggr&garéjdséo% dl%[ tanecJ tﬂe WEllgltwt Ioss |s related to a

nj ectli on an
drop in fodane walgr inigke.t Breasetdf e deaimatin pad aauts V&'Q"b @IS$ @maervw d@&y

admmlsftrlatl@; of tHeeur@ W4BRetppbd Qfa@ fveMABr th8'8 dBPBRINRNikiELtiEP5&Rd, all animals
e A B o e AL ORA L B RS v e

protein traatd ergursn dsmalalblrthe mghadiase oRep.atit weigfiedtléss tohndnetdntrolanthals at 20
days foffGHtEh¥RECmidi@%8orpbser ved, daily adm nistration of

the drug was stopped at day five. After the 5 day

adm nistration period, all animals gained weight at a
Exampts G1i Pradictivd doselfiovexeadin-4(1:29) GXEARID); (SEQ-1BNO: EPMARlB)od protein for
glycen{lcSEQltlloD H\Qpeﬁ)dﬁmulcg fgpwelgﬁpl‘bgé n treated gr oups,

especi a , still weighed |ess
iR ?’h%dbi;%ﬁ? Paqa aaﬁ*i?fﬁa%'c Bpdls sosedé;}% Mg 8 9xeRtiAg (RYIFS TA®) produced a
Cmax df 280 pgatlrinrtiusiang tThe moleExarsre @ifeient¥ Blvéedni axen-406 @nd‘tﬁé exendin-4(1-39)

(PEAPﬁB‘)e{L@d‘IDAr\fol 5?%'% A8 Eﬁf’ IQ%?{?E@F@NbD%@@ 2@1:5 gooél{ﬁa | Bfcates that an

r

exe”d"’r—ﬁﬁ -3qeiPGAP TP %’é@ DM THivsion sietain bmddevehoftanemametemw ng/mL to

singl e dose of 10 pg of exenatide (BYETTA(r)) produced

a Cmax of 200 pg/nmi in huneRs. The nol ecul ar size

di fference between exenatide and the exendi n-4(1-39)

(PEAPTD)2 (SEQ ID NO 5) mIf fusion protein (SEQ ID

NO 23) (4.2kDa vs. 80.5kDa) indicates that an

exend| n- 4(1 39) (PEAPTD)2 (SEQ ID I\IO 5) mTf fu3| on

. . a ~

weight



potent than exendin-4 based on in vitro testing in CHO
cells expressing the human GLP-1 receptor (Figure 4).
wohersafione, to achieve the simlar therapeuti cPaTiaB2001/§02047

be eqw@élerlt td R tefa @%ﬁ 'T@Eﬂd#@xenﬁtlo%'lﬁ feHh@brinivdd g Fﬁ@d’é‘é%ﬁeﬁ*rﬁéréf@&t Qf addition to

the 3|ze( %Egggrlg%?\ Bé))(Pﬁ‘ﬁdF'ﬂ? a(sﬁE&]lDexegglgH'ﬁ#é\mjpra epds ?@(ﬁ%ﬁ'%éﬂy 5-fold less
potent thireexexrdindibaseti(ch-13@¥o (eE’cEIQ%TC})IQ cbIStepieEsindGhe BYmamIBLP-1 receptor

(Figure 4251“(5%‘%6&% gg{évg_ﬁ}% s%r#'ifér ﬁer% ¥ OIZ gftﬁ/ﬁyé @g@pw 'Egéptl;wlﬁing
conconts e obFRAraKTAUA 40 R RO IO P EAST B (SHGID Nie) m! usion
protein @¥&0 8k n;qéﬁe’ld- 39) (PEAPTD)2 (SEQ ID NGO 5) nirf fusion

p[&;%&el Dl 49( g%éé?m &%Q IB%O E@T\?RE on1 pr Eﬁéln a%d ’%%L@ﬂ%)
37 A8GA{§§A) CHEé\P@% RF QD HP:15) 3YY fL(SiDEAMqD) Fre (ssEep hoth lN@ze ghd sippture. The
molecufaH &g &1 Sledid-S(120PIFEAPTBS, e68Q fmuo- in@M tusfoR pFhtdi0IE 80.5 kDa and

o B L o ey OO A i P e s

4(1-39)RIEARTEY) £(SEQIP NChé) mXignslomprdteih 188pproxPIEATIONeigEE@ e potent than
the GLINQL? 35)A8'@T}E34A9§5E9\5T952?§@d) ib k8! é)%fm.oh %Fd‘cé?rY erﬂ@éhsphamokmenc

ut aneous %/ v(v:’
paramert‘%ﬁRféS}e %eédlﬁffgsigMPgd\PTR Zt(ﬁFeQ"f%HpeE’)Zan%@gﬁ protein following intravenous
and sulio@nems akdmnetraton Pl ekt & Synofmolghe mahiey re presented in the Table 2. Mean

REAR TR fUS
shamat gl AR ot 1 D AR AT B 0] (P D s usion
protein FﬁﬁP‘N‘QQ F@Cﬁﬁmﬁg’ﬂ@sﬁ‘ﬁilﬁk el 0. me/kp feSwRMalgus Ropkes arepsgseated in the
Table33. Table 2: Summary of nean pharnmacoki netic paraneters

for the exendin-4(1-39) (PEAPTD)2 (SEQ ID NO 5) nrf

fusion protein after intravenous and subcut aneous
Table 24 cftimmanyof meam pdrmacekindtis rasmeterisdorthe exendin-¢(1-39) (PEAPTD), (SEQ
ID NO: @) md friytst sP%‘GWI@éS‘#S'“F’&Y%FéPd PrRquianenvtadmypistatiomellme’kg to
male a olgus mankevs 4 o5 (4) 5 238 1038 (4) Tnax
Parameigr 0. 542 (4)ntqvemus 4) AUC( 0F $ybcrtanepual ) 567 364
Cmax@&y/mOR (4) 2B8,906F 14,826 @H7 (145,236MUQ03e#) (hng/ nl)
Tmax®)2, 314 68,/ @@2(4) 280,279 (882 @61 (3) A z|(h-1)
AUC) AL P~ 01367 643 + Be Wdad)  Of DRt haet ()2 () 25.5

AUCH b, 23332298 2kl & € @wwzﬁ@jg;‘ (4

Az( hjé?lmmrv of r@éﬁ"})ﬁgroa@]ﬁ)(mp QE?qzmeqW:&\sq for the

t (NGLP- 1(7- 37, |A8G* WMA) (PEAPTEH D+ 08.288) | D NO| 5) nirf
CL (mLinsi/kg) pr ot qiliv7afa.24 (4subcut aheous admi ni strafli on of

vz (mDk§o/ kg to (mBloe: an4) f emal e Cynonol gus rmnk#ys

F (%)Far ameter NELes\ Femal eilsna 4g@glerL) 2,922 ” , 530 (3)

Jy LTI L 1T U A1) LZU(Y) Z O t)

(hng/ nL) 168, 087 58, 749 (3) 165,474 32 756 (3)
Table \SGineiry of Meryy pHaymacAkirB66 paBmetss fgr e GR-16T, AGAKI4A) (PEAPTD),
(SEQ IR NO: @hm jfuglogplgeln@ftgmcggpewmanaW O¢emalkg tygmale and
femaleGynomolays monkays 2y 27 7 (0 23 (2) I (nd/ninlkg) - -

Paran\ﬁzer( n/ kqg) - Malers ( % - 33 Females

Cmax (ng/mL) 2,922 + 1,530 (3) 3,173 £ 1,767 (3)
Tmax (h) 12.0 (3) 24.2 (3)

AUC(0-t) (heng/mL) 168,087 £ 58,749 (3) 165,474 £ 32,756 (3)
AUC(nf) (heng/mL) 171,963 £ 61,998 (3) 186,065 + 140 (2)
Az (h-1) 0.0216 + 0.0042 (3) 0.0250 + 0.0002 (2)
t¥2 (h) 32.9+£6.78 (3) 27.7+0.23 (2)

CL (mL/min/kg) - -

Vz (mL/kg)

F (%)

33



WO 2008/ 012629 PCT/1B2007/ 002047 In a separate
experinment, the bioavailability of the GLP-1 (7-37,
wWOams/H3A%) (PEAPTD)2 (SEQ ID NO 5) niTf fusi ®QT/1B2007/002047

fnoat sﬁg?ra%@’%iﬁ% s tﬁeoatc%‘%aﬁ?ﬁ%g? %‘B[S'Wa?;o%%d; ”K34€\ ) (PEAPTD) (SEQID
NO: 5)eﬂfrﬁ4ﬂqfi-PlF(tqﬂ 893 sdom@r%mw /D CyBpmelgys MenkpYsn

pﬁ'ﬁg Sirinakien haifdgd ),) bﬂé)(feﬁdlﬁi@@ 159) eEAPFDRGSE@ [LENOS5) mTf fusion protein for
mn Strat

both m?rﬁml)lswg Bcuga\’nﬁ?qsaﬁ%mmbstrta“og rétgeé} §na§,7an%\ %IZY Ta%lll (It-'(y/o )) were
similar(tBARSHD) 127-8 GEES, KEﬁWE@TDm‘SEQJ@W Sbrmaitfewn ryoteiskegnkey
phaerM{n kimgdrsc parameters. Previous human experience

ERGR
st 5 K50 BRI ) S R

fusion pivsaimadickedibéti ticessphaersadokinetias whs inerdfasredos83(igd/kapto 900 B@KY, with
mean ?r%%&i 4%@{@ anm%ﬂ-% a%ut%% hg%r ?he é‘r‘HQ& %8t+y4:35\g@/ﬁm at a dose of

300usg (orJODBI4PE PRURTYBORPEE0RG FHPH 8t Joo8 ALEOD g SDmEA Oks patint)
Howeveg i fusidn srodnsml et siAQp@bkeg effR0srBIddi0ngopatbvetsin Piabetic subjects at

Howev. rotein did not show a robust
thesed?sgg ?Fata({égo %b%ckgse |l evel s in diabetic subjects at

t ﬁ)gg@th@g@ﬁarltw@plzg@mhst@lgtg@ @,squ_gqgglpﬁggupabar pregliniqahphapeacokinetic profile
in morkky¥ HeBdeh Yhes8 twidl oéﬁhp@uﬂ'@s Shd pHEtHERkingR cﬂ&b&terﬁﬁcd dthe exendin-4(1-39)

PEAP?#B%{%@@ [g@?mé)éﬂ'l'fgﬁé@é)rc? gwﬁ%ggtﬁréir&d{cge to ge SImllar to the GLP-1(7-

37,A8Q a4 N EBAP T2t (SEQURMCGIS) eif fosipregroein. t he exendi n- 4( 1- 39)
( Bgé%m))@sﬁ%@eé @ d\.@-uﬂ%? RBE K%HJ@' (PEARTH), &IEQ ID'NGVSIRITS a relative

four-cight T Lok g PR By 2RSS 19B) RBAPED =7 R T usionprotin
compgpedib GLIR-1(Baz,A8G KpoK) (BEARTIYs (SEQED NG 5) mTf, and the relative five-fold decrease

in in wgo Eét%&c&'fﬁ’ AR lﬁ’ﬁﬁz (PFR\E'QSS%- Eﬁ?é OIS 5) RTWSloéPronﬁ as c%mpared to

exenatide his S.tfrpzuelns? g@rgs a(?ll(qumrﬁﬂ 29 § @D'rf@lzn :C tb%r“?%% TG4rER brofein dose of 2
" mg caR he¥eed dlucos® parirgckifeer. Elnfrel, a(dbsSdf, 1A81€§ pb’e’Béd’s)eo( BRAREB)KIR dosing basis,
would %é%&(}legto’\a@hle% a rsr’g-ggcily s%}g C[‘I‘h’l of 28' HLVGTF\ Vfﬂe 2? liQCéOéJ)s dose of the

rease r ex en

exend(nPEAPD)IPEAR BRYISED IRMIO: 5§) mﬁfrff.lsupm@"pt@w @E@t‘% NR: &3 for therapeutic blood

qucoé'éQMﬁ@ F’an é’s frexep & s0iag péridobSaditififtble bR weBlAY d@8 basis. Such a dose
g Ng 5) mrlf fusion

pTD) 2
can a'f)? '?ﬁ %4"?1”'?} &d OB%ep% Ef%”e@ %orr?gvegpednlﬁ icose | owering
efif atition Ruitstelfest on hlode glacase, t1@exendipe(1-8) (FRARTD)AER ID NO: 5) mTf

fusnonvﬁf?cﬁ}eﬁh Y%t SeBbVY 0b1ﬁr%|eﬁ<zfg wa%wrtgatp@wﬂwe@ndﬁgcnbl@m%hﬁa?M&invelght in mice and
state Om I.caci

rats. E\%@éy %Fr RoHEs aft@r)@gﬁmlﬂramnlof %®n9P§W699r %@E@ql%%%e@(endmAU -39)
(PEARIILY), (SES) 1D MNQ B fasi¢rizalei B> MNCe tt@2Bestied irt dreavarpgetifop in body weight of
6% ar@ggg}cg [aeéﬁh%cﬁ?éif(gorntpg%rtb ngeéﬁ{%?seocf Jf’/o HIHLQZoﬁtrJl Or 159?5\'9&@ Efendin-4 treated

on a wee ose asl S ucC
animajsa ipagy @ani@i@tra&mwfﬁwgrtdérﬁMSHEéAB‘é@)z {3552 NR:D) BT Byipie protein also
result&'ﬁih 1 B%r\ﬁeh}ht lb&s iAekld 4t doke A 00 hdolefkh avéigabsb etk giribtes®,reduced food

intake, obg?%edelg A {ng\s(dos %elth(trEeEée‘ngdD % %(1 (S%PEIAQTB%S@ nﬁ‘ﬁ& mTf fusion

correl
proteipyiwhichds 2 ktpuwotphamaceioginefieal of b8y fﬂﬁﬁp@lﬁﬁcﬁvﬁtlom dweailablg data indicate that

the ref@ed dodaBnleigHt 1S isRBbItS-33bik Blgh&dRAnths tidsat heWde@for dlucose lowering.

hus, ihxee%}bﬁaﬁomd%sg o PPy 3D 62 P TRER T8) Oy Ty protein (S=Q 1D

NO: 2@) fot weeight toss renges ftamat .0 teetldIngrer deseaadraivistered encir gy wieek. Such a dose
can al@@gé(aﬁﬁﬁhtgtged%ﬁce R \Weeké 3 o85BSRt/ el y conpared to a
mean [oss of 1% i1n the control or 1 nnole/kg exendin-4
treated aninmals. Daily adm nistration of
exendi n-4(1-39) (PEAPTD)2 (SEQ ID NO 5) mrIf fusion
protein also resulted in 16% weight loss in rats at
dose of 100 nnol e/ kg. Wi ght 3oss can be attributed to
reduced food intake observed in animls dosed with
t he exendin-4(1-39) (PEAPTD)2 (SEQ ID NO 5) nirf
fusion protein, which is a known pharnacol ogi c effect
of GLP 1 receptor act ivati on. Aval I abl e data indicate
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Exanple 7: Delivery of the exendin-4(1-39) (PEAPTD)2
(SEQ ID NO 5) nilf fusion protein by inhalation
whersgot@ower e generated with an Aerotech Il ceopnBae®a2047
Exampl@'7r Délﬁte Iyl é)?eﬁﬁm(A? %%Alﬂﬁ))z (SEedbNd! 5) qusﬁﬂ%rotem by
directe hrough a cm di aneter stainless steel
inhalatign, 50| delivery line into a 24-port flow past rodent
pxjossdwere gysdratad (vitHN\anTA¥otedBQondssedldigeachaitzst (CI3-0&/inc., Bedford,

MA) and Cﬁlreafe&) Hﬁ‘od@ﬁ t1h‘>% ﬁﬂﬁém&ér stess %l%el}e“c{sg] d%&ver TIHS ln]to a 24- gort flow past

| zer “pressure was_mal nt
rodent expRSUrSTSYEEM NT%PA@%NW athesphast imerate e erﬁhegfmamé?rrwasa“ 5 L/min.

The neblikeRfrbsdure@shaifiaing att-Bepa@xendi n- 4(1 39) (F’EAPTD)2

iﬁ % he gf{‘f\elocaofﬁ %ro@%;_%?foﬁ%h %d‘ :{g‘%ﬂtperﬁa& a né_bl\slau?or? cg the ea(endln -4(1-
39) (PEARD) DGSEMHM%GITT fugjon rfoeindHER mN@e’c\ab@d Pmehéstidine pH 7 4,100 mM
NaCl wa%%agﬁgé&ﬁaﬁlahm khRebsd lthﬂd fom me%mlm% sws@auémy &188Ld in a

blosampé%tov%eap)%%mrrﬂlautg gplaoidsﬁ%tp geg ngg{ its Hqg&l& t}){i}ﬁ a’lﬂ*ﬁ aerosolization
proceduckeizdgib albleetabld wevesse effeétop theaatruttre ofthe laxmdmeﬂr (oBOX(RBAPTD), (SEQ ID
NO: 5) rﬁﬁ‘%nrﬂ)rcﬂé A a§%ﬁgéd%@ﬁ?6é %é@l—lPW’theﬂ wgéﬁmo ;ﬂﬁ%}eg{‘breakdown or

proteln aSJU here was
aggregaff‘of omaya-e e rB‘f"é‘%(R%l BW?r '61 vas élj@ P@ﬂ‘!ﬁ‘tt@ bF BPH&'P?“M ﬁc“"?h e
Ferdhwianvid tev dabet miv@@ib/ab)sers puawionddin e ifhakliogthaalbbi and allowed
C | . ;
to breat}‘?e éﬂ é’e?d(_)sg{:z‘t% 8%%?’” 421 ??? éIQEAlﬁlstf);a(tS%gﬂB E{gﬁa?ﬁ%@l{ g‘fﬁsmgrg&jot?{ﬂgc&\ré/anous
lengths Pfd'”l?r Hhdenchat thedphelstiph opas sk TR mics(viergtipn mpgikreriprblood glucose

for the neAEF@nbls NEhe Rialdtibh tinl $ tBélcHAhBEENS dhosen\salihDthe anlnﬁﬂhgﬁd'mw receive

an expors?%lfr% %a%}egﬁoﬁlté%(? end %rnéqtﬁlbg? %)Irsg %?rh@%tegq%lfgg‘% a‘%&?% yp %% & control these
doses wigeexadniirgstered ﬁ@cumhﬁ@uslm (R4) &g ¢oomars ingvo activitydo tiedmtiated rowde of

adminisF4les. ellow%lﬁéb% IeVQ?mQHé mﬁs Vé@éﬂ/ fg fh@ ‘é%n\d%A (RB9)qEBASTHE(SEQ ID
|valen ose adn1n|stered

NO: 5) rg'ﬂ‘ SN PRIRIY BY Sl;:haiﬂgm éh@(ﬁﬁitarwmﬂc?rﬁggoggollawgg§xgﬁéyr§ to the drug.

Evaluatievtl ofi tiné gitcelaibd thsmﬂﬁmm&mn!ﬁﬂ-@ﬁ COPEART )0 (HEAY 1B N 5y mTbfusion protein

mdlcate%?gnlo véll%f%lg}g%fteéﬂﬁg% @F?Iylelﬁ t HEI@ n8|§ tS A gggsﬁ%rfl %M %ﬂnula’uon.
exendln 4(1-39) (PEAPTD)2 (SEQ ID NO 5) nﬂf fusi on
protein by inhalation showed a significant drop
foll ow ng exposure to the drug. Evaluation of the
circulating | evel s of the exendin-4(1-39) (PEAPTD)?2
(SEQ ID NO 5) mrf fusion protein indicated a
bi oavai l ability of approximately 10% for this
non-optim zed system and fornul ation. 35 WO
2008/ 012629 PCT/1B2007/ 002047 ddains: 1. A fusion
protein conprising an exendin-4 fused to a transferrin
(Tf) via a polypeptide |inker. 2. The fusion protein
of claim1l, wherein the linker is a nonhelica
pol ypeptide. 3. The fusion protein of claiml1, wherein
the linker is selected fromthe group consisting of
PEAPTD (SEQ I D NO 6), (PEAPTD)2(SEQ ID NO 5), PEAPTD
(SEQID NO 6) in conmbination with an 1gG hinge
i nker, and (PEAPTD)2 (SEQ ID NO 5) in conbination
with an 1gG hinge linker. 4. The fusion protein of
claim1l1, wherein said exendin-4 has the amno acid
sequence as shown in SEQID NGO 4. 5. The fusion
protein of claim1, wherein said Tf is nodified to
exhi bit reduced glycosylation as conpared to a native
transferrin nolecule. 6. The fusion protein of claim
5, wherein said Tf has the am no acid sequence as
shown in SEQ ID NO 17. 7. The fusion protein of
claim11l, wherein the exendin-4 nolecule is fused at
the N-terminal end of the B¥sion protein, at the
C-termnal end of the fusion protein or at both the N
and C-termnal ends of the fusion protein. 8. The
fusion protein of claiml1l, wherein the N-term nus of
the fusion protein further conprises a secretion



9. The fusion protein of claima8, wherein the signal
sequence is a signal sequence fromserum transferrin,
woOaodsofizzei n, nel anotransferrin, or a variant POBMBINT/002047
Claimg:0. The fusion protei n of claimS8§, vvherei n the signal

lsgg eL}SIOE é)rcit%rﬁ (c%oerrl\J rlsm %ﬁ r*‘ ﬁl I—%&Fl\%a rinﬁ1 rrln'\ﬁ v]é ag%a&pe&lde linker.
séq m@mfwon preten of f:lam ymaereindegyinkerdea nqrrbehcahreol)ﬂoaetiden
PBOtRY fisiB protei oitiBim WABERINANS MRerSé SilettedTRAHBE R SorlsReng of

eene BB o PP BRUERE G0 0o BERR eREBA G ) apigton i o

I9G himgedinigdr, and4PEAPTD):(SEQ IR BIO: B) i egrhigination wisi &rs ig@ghindedinker.
nyCclrgd ﬁs@ﬁbr‘ateﬂfof el mw]ﬁgremjs%rd e&emi h&stthé ahRBBE SéddEnce as shown
the vector of claiml fusion protein
in SE%%(P % ng an exendi n- 4 fused to a nodified
t 6arteffesion protéinibf glaimh @hekin ssiaTelis nfodiiedi ephibit @diced glycosylation as
i SE id sequence as shown in SEQ ID
Compaﬁ%mf§%ﬁ\%éFaH% @E@@%ﬁ&}%r otein conprising an exendin-4
f Bs e ugiompiRipM, of Gt & Mhe; sgidfTh Sroihe pMBP 8FiA SeqUshH dssbgwn in SEQ
ID NOtt¥e am no aC| d sequence as shovvn in SEQ I D NO 25. 17.

A mllg%f%glgn grc ein QSQI%%L r\)\%sr@'n xaegI 8-4 eCclu nf ie}is Lt:'ge I\Ptermmal end of
the fusjginenreiin, a iedC-tetnaingiepd afdhajfuwwptemg at hrdh t@éqluem@-t%@mal ends of the

fus,on§rb@é4m in SEQID NO 24 or 26. 19. A vector conpri SI ng
an‘EFérJ @Fﬁ%gqo%@'cg glg{nb‘f,lwgl?re@l Q? ﬁ]t(ir@mu% 22 tﬂﬁ\fuswn pro‘ieln fe rther comprises a
secretiphaign@lcequeneal conposition conprising the fusion

pboﬁ?é 0siG prEee; oPHQme wﬁér@r% n%ﬂseﬁﬁ‘é*nc@ is a S|gnal sequence from serum

har maceutl ca acce e carrier.

tra"“";ﬂ'l‘ibﬁ?ﬁ’f?éﬂt F@EFOt@GﬁfﬁB@Qr BYANRGHSTECE ng the fu3| on

prot Bhefusibn rb@inror di5ines) dhareinpieadigncsudtiérealid /huacmepivatdligimin
(HSA)ﬁvﬂ:rJ n@{:gclij %Ig%%\?e@%ﬁ%{jg%?ﬁ%d Ig@MF@%%@%é&Q%a%ﬂZequg%e -gpng signal
Sequeﬁ‘iﬂrposml on is adapted to be adm nistered at a dose

r am.girlﬁ&fu_ﬁbrﬁ)[ﬁfb@in@lf BlEin{82? E\/ﬁ@r\?mlﬂighe sighal i—dmﬁerfbbw tRBR@HAA Tralgnal sequence

co _ claim 22, erein the conposition is
ass“°a”&2{78?§§t'¢§5bgg- adni ni stered at a dose of | nmg to 100

ng2. aBuclaipecigerecoding thatfusioalprateimpicany oheef dgmg 1-4i.m 21 or

233, mg&t&*oambmgqﬁérm.éécmfblgmaﬂbapt ed to be

amn i ster al ati A net hod of treating

Ty pe? IhPSt&P'g‘f?é‘Ip@”%YheW%%@?H@’”b 1%00d gl ucose in a human
pébi Arfidsianiprai@e comprisiag e bxandingh fussdriga acdified sdnsferrimgdmi©), wherein said
fusmn#Jnﬁ lﬁ%rhﬁ‘fg&s e E.‘H%%@S%q&ﬁéééésﬂ&m@téétﬁowlé t of a

S1 on pro elrn r's an exendin-4 fused to a Tf
vilh & fysanpsieie FRIBPTISPARB PoTgin-4 a5 R ATTS ANGFeISE fH§igeprotein
compnsB€ theiamirtoidfseGiedBe By Po@h h SERIr NOLZS. an

e)ﬁ?ng\l Uclelg %mg’gr)cog ﬁ&fﬁ%ﬁ@o% prét§l"l:'8 édéb MIOE% JFTEE fusion

sequence as shown in
SE@ Tma N(glelczayd oggalm{ewh@gn @ad @ﬁc!@q: ac;lqlwozrwrlsqﬁgg ggqyence as shown in
SEQ |§éN@i ohgppr@N protein conpr | SI ng ghe arr{ no gciatd Zeggggce
St ere
a%‘é’ﬁ%/wrcfog‘pﬂijn%[tb Blglgguct acgj(f’f {9 tequency of
al?@uﬂ hosteell graprigiee e vedioef geim TQNO weeks, or once per
m?ﬁ‘t R ph&%ac@ﬂtﬂﬁk&ﬁﬂosﬂgn Etgn%ﬁ‘fsin? theFEH drdteiR of 5@%5 bf¥kims 1-11 and a

h \ g h‘ human patient in need thereof
P am@ﬁ‘ﬁ%’F?% 5PR8RAT € eri ng a therapeutical ly effective
arzauAtpharmageftios canpggitiot ednprisingptei fesiangpretpin ekeaiohi 13-add a

pharn1faHe°t.f?igalIE/Qcc%pt-ggle\Qanﬁer"?1 pol ypeptide Iinker.
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30. The nmethod of claim?29, wherein the fusion protein
conpri ses an exendi n-4(1-39) (PEAPTD)2 (SEQ ID NO 5)
woﬂiﬁosﬁms&'mn protein conprising the am no aci d BG!I}/LIBII)O’HOOZOM

V\?ﬁer L arm aéLEQaI compl)\l%tlor‘?‘ §f cla%% 22 thereln %h %mposmon g amagf%d to be

sal in cofpri
admmrsfwg@h@éosasangmdmQﬁms&?qrmNo 23 is adm nistered at

azﬂonsn@ pAbmAkaMHEal JaomEosttien 8lPiih 23 Qfhef@in AL cémpdsfiBn BRAYpIE to be
admlnI%SWHﬁta ggfe F ﬁ)%g t(\)N? o once per two weeks, or once per

25. The pharmaceutical composmon of claim 21 or 22, wherein the composition is adapted to be
administered via inhalation.

26. A method of treating Type |l diabetes or reducing blood glucose in a human patient in need
thereof comprising administering to the patient a therapeutically effective amount of a fusion protein
comprising an exendin-4 fused to a Tf via a polypeptide linker.

27. The method of claim 26, wherein the fusion protein comprises an exendin-4(1-39) (PEAPTD),
(SEQ ID NO: 5) mTf fusion protein comprising the amino acid sequence as shown in SEQ ID NO: 23.

28. The method of claim 27, wherein said fusion protein comprising the amino acid sequence as
shown in SEQ ID NO: 23 is administered at a dose of about 0.5 mg to about 50 mg at a frequency of
about once per week, once per two weeks, or once per month.

29. A method of treating obesity or reducing body weight in a human patient in need thereof
comprising administering a therapeutically effective amount of a fusion protein comprising an exendin-4
fused to a Tf via a polypeptide linker.

30. The method of claim 29, wherein the fusion protein comprises an exendin-4(1-39) (PEAPTD),
(SEQ ID NO: 5) mTf fusion protein comprising the amino acid sequence as shown in SEQ ID NO: 23.

31. The method of claim 30, wherein said fusion protein comprising the amino acid sequence as
shown in SEQ ID NO: 23 is administered at a dose of about 1 mg to about 100 mg at a frequency of about
once per week, once per two weeks, or once per month.
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