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O (57) Abstract: The present invention relates 10 glucagon-like-1 compounds fused to proteins that have the effect of extending the in
vivo half-life of the peptides. These fusion proteins can be used to treat non-insulin dependent diabetes mellitus as well as a varicty
of ather conditions.
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gl ucddbn-1i ke- Gluoﬁpounﬂskéueeﬂtidep&ouemmslnham hawe ahd nef tegia of

extendi nopkbesi. ckho;BaLLel LEeqofyt brcbeptdas, chese fuslan sprotel ns can

be used to treat non-insulin depe et es S We ,
variety bESBPREP EBndPPRoABgestione i@ostasvxbe@zv 4‘@2@1 p@T/stmrms% -1

GLP-1 FLElﬁthfﬁﬂng§eIB§npﬁ§ﬁ§ﬂilh8¥§8bh@n E%h%%ﬁs %ﬁe 5?3@%%&1

pepti des includlng ga ogs and derivatives thereof use protelns' 5
Phat haveSTHEoRFr UBEAkE BY: BRI PRReIPRTEAFE ALK FauePsehdeyedsi des.
Thesd 5 usloee pr ot gi. nsMegBobe Sspd(i199bheant . non- iFepitiide deperdent di abetes

mel l'itus ﬁés&ﬁkkh?s48:¥§51§£¥]; - However, GLP-1 is poorly active. A
subsequent endogenous cleavage between the & ang 7
position produces a more potent biclogically active GLP-1(7-
37)OH peptide. Numerous GLP-1 analogs and derivatives are

20 known and are referred to herein as “GLf~1 compounds. ”
These GLP-1 analogs inciude the Exendins which are peptides
found in the venom of the GILA-monster. The Exendins have
sequence homology to native GLP-1 and can bind the GLP-1
receptor and initiate the signal transduction cascade

25 responsible for the numerous activities that have been
attributed to GLP-1(7-37)0H.

GLP-1 compounds have a variety of physiologically
significant activities. For example, GLP-1 has been shown
to stimulate insulin release, lower glucagon secretion,

30  inhibit gastric emptying, and enhance glucose utilization.
. [Nauck, M.A., et al. (1993) Diabetologia 36:741-744;
Gutniak, M., et al. {(1992) New England J. of Med. 326:1316-
1322; Nauck, M.A., et al., (1993) J. Clin. Invest. 91:301-.
307]).



of other conditions. 10 d ucagon-Li ke Peptide 1 (AP-1)- is a 37 anino acid
peptide that is secreted by the L-cells of the intestine in pﬁg@&ﬂ§e to
food ingestion. It has been found to stinulate insulin secre on

(i nsul i nQ @62827act i on), thereby causing gl ucose uptake POY/ERIFE6HNd
decreased serum gl ucose levels 15 [see, e.g., Myjsov, S., (1992) Int. J.
Peptide Protein Research, 40:333-343]. -However, G.P-1 is-poorly active. A
subsequent endogenous cl eavage betweeg the 6th and 7th position produces a
more potent biologically active GLP-1(7- "37")OH peptide. Nunerous G.P-1

anal ogs and degrjpuat Isﬁ%sa&ﬁé%ﬂ@aqmta L offidel alerr @4 g igreify,as "GLP- 1
conpounds." ,These G.P-1 analo%s i nclu Exendi ns whi ch are peptides

f ound |nnPWb1@§Hé&PoﬁePﬁ€dGPE t&s, m?ﬁélEﬁéndNH§mﬁave ThegiFeREe .
~honol ogy nmer@hlsver@lPdkugad ogam i Etﬁxucfé% @ePtkealte%?ﬂét @nsdr nNitiate the

si gnal transd ction_casca |b| for the .nunerous activities that
hage beeff < #FPE&t?&SPgléﬁﬁ 1@?%%9 DMGLPAf EORpGSEESave a variety of -
physﬁblogm@@kbﬁsenghbWEvamt @atuwmmsemusEOﬁm@éaMpltreékﬂeﬁthaihbeen shown
Lo stimbaimhatyl ke 63838 LOVAnGA0RN REELELLATy 30 1NN DT gastric

enptyi ng, enhance glucose Uti 1 Zat %t al . (1993)
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eventualﬂ?vﬁé GLP-1 is not actlve Thus, there is no risk of ' |
hypoglycemia associated with treatment involving GLP-1.

However, the usefulness of therapy involving GLP-1
15 peptides has been limited by their fast clearance and short
half-lives. For example, GLP-1(7-37) has a serum half-life
of only 3 to 5 minutes. GLP-1(7-36) amide has a time action
of about 50 minutes when administered subcutanecusly. Even
analogs and derivatives that are resistant to endogenous
20 protease cleavage, do not have half-lives long enough to
avoid repeated administrations over a 24 hour period. Fast
clearance of a therapeutic agent is inconvenient in cases
where it is desired to maintain a high blood level of the
agent over a prolonged period of time since repeated
25 administrations will then be necessary. Furthermore, a
1ong4a¢ting compéund is particularly important for diabetic
patients whose past treatment regimen has involved taking
~only oral medication. These patients often have an
extremely difficult time transitioning to a regimen that
30 dinvolves multiple injections of medication.
The present invention overcomes the problems associated
With delivering a compound that has a short plasma half-
life. The compounds of the present invention encompass GLP-
1 compounds fused to another protein with a long circuiating-



treatnents that involve injections of insulin. Current drugs which
stinulate the rel ease of insulin, however, can also cause 9&@895&ﬁ§nia'as
can the actual adm nistration of 10 insulin. GP-1 activity, "however, is
cont rol Iwo dbgetzrood gl ucose | evel s. When | evel s drop to PATEESOL/EBYES
threshold level, GP-1is not active. Thus, there is no risk of
hypogl ycem a associated with treatnent involving GLP-1. HoweVéfr, the
useful ness of therapy involving GLP-1415 peptides has been linmted by their
fast clearance and short half-lives. For exanple, G.P-1(7-37) has a serum
half-life of only 3 to 5 mnutes. GP-1(7-36) amde has a tinme action of
about 50h@tAgtldd ewsewhadsi hihst ECe@oIiicm &rfedis|yyummaml okifkinger and
derivati ¥eguthat are resistant to endogenous 20 protease cl eavage, -do not
have hal f-1ives | ong_enough_to  avoid repeated admnistratjions over a 24
hour peri od. Eﬁ?ﬁragﬁgaré ¢ Lo e TERSUPEURP QEFi%k%EV% Eentin
cases whaheépiuflaite teghied kOefisntight ahbirgeblieoodHeelstofudthere agent
over sa p 0 er .Qf.  ti ince.r t 5.admnistrations will then
be nébeségbyggﬁgfghgfgg?g}tg gﬁ%ZEFég?fﬁggééﬁgoéﬁfﬁqgteﬂtiéﬁ:%ﬂ %P
inpprtahPEEBreépéﬁeﬁﬂQY‘Gavﬁeﬁpg Whisd pagpoune e eregiveim has i nvol ved
taking gab¥i18pakntedl ¢aL RambIBSecRRLIgALS 9ikemave @hdenc%}ttf&”el y
difficult éjne transitioning to_a reginen that 30 involves mltiple
i nj ect i oN8AGF IRedi CAPLORMAFRETBLeSEANTENVERT Gn PAVERTIes alRhdprihiens
associ at sdruvicifedebi uepirigaai tonpeuad shkat: Basuatshert plasmaalf- life.
The ,¢conmpound f the present invention enconpass - .1 .conpounds, fused to
anotior BPBEE: FoR FeRUE bRy Bl FEAT SRS SURE oS P S BRI O
PCT/ USOl b@3188ct3vehal ftl whe, stbhraforke Purpertsimy ¢fhatn i nmunogl obul in or
al bum n.;,EanghakhyaySaRkh vENEEBREUELS iREPLERS 188 Wi IiGH tedfq Mani pul at e
because even Slight changes in their structure . -

half-lives could be developed. This was especially

unexpected given the difficulty of working with GLP-1 (7~

15 37)0H alone and the large size of the fusion partner

relative to the small GLP-1 peptide attached.

In a first aspect of the present invention; there is provided a
heterologous fusion protein comprising a first ?olypeptide with a N-
terminus and a C-terminus fused to a second polypeptide with a N-
terminus and a C-terminus wherein the first polypeptide is a GLP-1
compound and the second poiypeptide is selected from the group

consisting of

a) human albumin;
b) human albumin analogs; and
<) fragments of human albumin,

and wherein the C-terminus of the first polypeptide is fused to the N-

. terminus of the second polypeptide.

In a second aspect of the presenlt invention, there is provided a
heterologous fusion protein comprising a first polypeptide with a N-
terminus and a C-terminus fused to a second polypeptide with a N-
terminus and a C-terminus wherein the first polypeptide is a GLP-1
compound and the second polypeptide is selected from the group

consisting of

al humanfaibumin;
b} human albumin analogs; and
c} ~ fragments of human albumin,

and wherein the C-terminus of the first polypeptide is fused to the N-

terminus of the second polypeptide via a peptide iinker.



~GLP-1(7-37)H has a tendency to undergo a conformational c

~al buni n, 280G eitRe

5 can affect stability and/or biological activity. This has { been
especially true for G.P-1 conpounds cuwigently in devel opnept- F xanpl e,
ﬂe{H@%%Q%m a
primarily al pha helix structure to a primarily beta sheet structure. This
beta 10 sheetaf enmdiestt ieyi i aggse@at athi FRLER ahcithatndisriheught to  be
i nactiveg Jit erefore, surprising that . biologically-aetive GP-I
f usi on prli)tle?_\rlli%%\%/cvleJ%’LL FRCT eased Ehﬁsfst-?%\?’g%g%léjﬁl ﬁl%legdl\é\}zgf%ﬁgﬁ. *Fhifs was
especi al Yy e BHeRpeetcedt gioverrwierdivpepicigiet yitdf awbriengnus e @@= 1(7 15
37) H al oneiand whhe:ihatge rsize pof yddhe: ddisk on Part nehpod-@l aid Yget 0 thﬁ snal |
GLP-1 peptide at In a first aspect of the present invention; there is
provided a ﬁep?é&%%ggg%slsf ﬁéslleé:ﬁegﬁ)r%togitﬁ?ecgﬂ%uﬁ 5?%9155“?‘1 P&t pol ypeptide with
a N term nus?and eapetvisiis fused to a second pol ypeptide with a N
termnus and @ G temahusuihe ek bdsheadfd rst pol ypeptide is a GLP-1
conpound and t.he second .polypeptide is. selected fromthe group consisting
of a) hunman a)bu_m'%ag%;ntﬁsuﬂ%ﬁmgf%ﬁ%biﬁmﬁhal ogs; and c¢) fragnents of human
tHé e e ne hise of i reherdliveset ivel ypepspddoi shed tised to
the N terminus of thhescsecondipalyrpepti de. In a second aspect of the
present inventjon,,there i rouided a  heterol ogoys fusion protein
conprising a fi (st pol_fpgp%stl %é é\//l\}let ha N %ner.er?igﬁ%rg' gﬁdra @-Lfréjgh?‘?ﬂjg fused to
a secondh%fo&lﬁ?b‘éﬁ%@%%%otﬁpnt@mﬁfm@%ﬁoﬁasemémmgemm m-the first
pol ypept tehrings an@Li-d-tee@imeundant theesRLOPEPRyPLRL i.de, i.Sysel ected from
the group. gansiski ng-Qf ) n.al bum p;  b) hunman_al bum n_apal ogs; and
c) fragnents of hunan al Burﬁugfjwr%ﬁ “\}\%g‘r?e?]’hrs?hgoépte%lﬁllenﬁ% ofttHe first
pol ypept icderdumdf uskdht osdched Nolyesdtinesi kel hecsecond 1polypept i de via a
peptide kbhk€king 3 7 June 2005 '

a) the Fe portion of an immunoglobulin ;
b} an analog of the Fc portion of an immunoglobulin; and
c} fragments of the Fc portion of an immunogleobulin,

and wherein the C-terminus of the first polypeptide is fused to the N-

terminus of the second polypeptide.

In a fourth aspect of the present invention, there is provided a
heterclogous fusion protein comprising a first polypeptide with a N-
terminus and a C-terminus fused to a second polypeptide with a N-
terminus and a C-terminus wherein the first polypeptide is a GLP—l
compound and the second polypeptide is selected from the group

consisting of

a} the Fc portion of an immunoglobulin;
b) an analog of the Fc portion of an immuncglobulin; and
6) fragments of the Fc portion of an immunoglobﬁlin,

. and wherein the C-terminus of the first polypeptide is fused to the N-

terminus of the second polypeptide via a peptide linker.

Another embodiment may be compoundé which may include a
heterologous fusion protein comprising a first polypeptide with a N-
terminus and a C-terminus fused to a second polypeptide with a N-
terminus and a Cfterminus wherein the first polypeptide is a GLP-1
compound and the second polypeptide is selected from the group
consisting of

‘a) human albumin;



An enbodi nent may be conpounds which may include heterol ogous fusion
proteins conprising a first polypeptide with a N-term nus agqugezsgierninus
fused to a second pol ypeptide with a NNtermnus and a C termnus erein
the firsvopokepeptide is a GLP-I conpound and the secondpdosiaBidsde is
sel ected fromthe group consisting of a) human al bumin; b) hunan al bumi n
anal ogs; and <c¢) fragnents of human al bumi n, and wherein th& C-term nus of
the first polypeptide is fused to the N term nus of the second

pol ypeptide. In a third aspect of thefpresent invention, there is provided
a heterologous fusion protein conprising a first polypeptide with a N
term nus and I8 Buitvenmanusidius ethdibgs segand pol ypeptide with a N- term nus

and a C-term nus_wherein t first | ypeptide is a GLP-I conmpound and the
second polypé%tiﬁggp?n§glé’ éﬂ”??bﬁﬁgﬁégdﬁoup consi sting of a) the Fc
porti on afd athdéremmoghebtt tarbinas afathg 6f rshe poavipiddien afs afuseda

i mmunogl | N r s _of the P orti.an of, an i mmunogl obul i n,
and vvher'i[ez_)ibtl{!ﬂteﬂeN -te_r%l%%%sggpg {}%es???gfq B%?V‘ESB’[ i1§§ VS s EFR The N
“ternPnudigtkathe sdcorel pot{pepeddehan bhéopephidepddnkefr tike sprlesandd

i nvent i Gront 81 drény Wb Gedsainpelerol ogous fusion protein conprising a
first polypeptide with a N ternmnus and a CGtermnus fused to a second

pol ypepti de 't i &N FheR RAREIAS: t er ni nus wherein the first

pol ypeptide 8 @ @dpilideampelng and é%%@Q”@G@?LZZ&R?PHI%G&?-%%{LQQ ed
fromthe group SQlsi stin ffﬁ?)ﬁ%ne Fc_portion of an i nmmunoglobulin; b) an
anal og of the F& portitomdftart+ gl dbe¥i % @R c) fragments of the Fc

portfon of aw})i mmpeeylicbulhayiendihereinetde Osleraipusigicthe first
pol ypeptide is f to the N- termnus of the second pol ypeptide via a
peptide |inker, Another enbodi nent may be conpounds which may include a
het er ol ogous %ﬁ?ﬁbﬁP%HSP@FWnéﬁﬁﬁwi@FﬁgdaEiirst pol ypeptide with a N
ter m nuneaegodoGober Mudlitr yhest dih &51g%ond RY! yPeptide il lef Mo
with a N-terminus and a C-terminus fused to a second
15 polypeptide with a N-terminus and a C-terminus wherein the
first polypeptide is a GLP-1 compound and the second
polypeptide is selected from the group consisting of
a) the Fc portion of an immunoglobulin; |
| b) an analog of the Fc¢ portion of an immunoglobulin;
20 - and 7 '
| ¢) fragments of the Fc portion of an immunoglcobulin,
and wherein the C-terminus of the first polypeptide is fused
to the N-terminus of the second polypeptide. The GLP-1
compound may be fused to the second polypeptide via a
25 peptide-linker. It is preferable that the peptide linker is
selected from the group consisting of: .
a) a glycinevrich peptide;
~ b) a peptide having the sequence [Gly-Gly-Gly-Gly-Serl,
where n is 1, 2,.3, 4, 5 or 6; and
30 | c) a peptide having the sequence [Gly-Gly-Gly-Gly-Serl};.
It is generally preferréd that the GLP-1 compound that
is part of the heterologous fusion protein have no more than
6 amino acids that are different from the corresponding ?
amino acid in GLP-1(7-37)0H, GLP-1(7-36)0H, or Exendin-4.

35 It is even more preferred that the GLP-1 compound have no



termnus and a C-term nus wherein the first polypeptide is a GLP-1

conpound and the second pol ypeptide is selected fromthe grg% e% gii sting
of a) human al bum n; 7 June 2005 WO 02/46227 PCT/ US01/ 4316 /i ? uman

al bumi n anal ogs;_ and c¢) fragnments of human al bum n, and 21

C-terni nﬁ%‘)g"’(’?ﬁ??{’e first polypeptide is fused to the Nte\yr&nﬁk{\lﬁgngflefhe
second pol ypeptide via a peptide 5 linker. It is preferred-that the peptide
linker is selected fromthe group consisting of: a) a glycine rich
peptide; b) a .peptide having the sequence [@y-Gy-GAy-Gy-Ser]n where n
is 1, 2,. 3, 4, 5 or 6; and 10 c) a peptide having the sequence :

dy-dy-dy- - 3. Addj.t] Lacl : |
st on bR et 1R S e VEERBOCEPRK, LAE! e Rhanciilinlell go0us
C-t er mi nusnifs etk itd i Beord 715 PPF pepePdé (i 8 h) QEN- ear fpsnsiiand -a

Cterm N4 whereidy the s dile Rlypept @epis BofbPuhaCPBRAURS aadd he
second po ypeqpt I de1s selected fromthe groug?conm sting of a) the Fc
h 4+

portion & MANGY Godmimoe BCiHs apad bgdf LeRe I FEMp SRS on of an

! rmrun@g: Qgﬁ:ﬂé’épon’&d@m%nﬁ)n_dc raa%raegrs m?mewfm PORY i gnpofl (63:136)01{_, or

i munogl obul in, an erein_the Cternjnus of the first polypeptdde is

f used t@’ﬁ?éﬁf@“tag'r mPrﬁf’s{e&fabtllYe saec(%)lh%_n]po?%%‘t‘?(ge&’?ﬁelaﬁ%% c?gngglﬁnd may
be fusedHhardrid ggaondpadloppeptdidei wilsas @bypepei de, vhilnker atlt i s :

prefer ablpe s,tit]:athOI; he peptide linker is selected fromthe group consisting

of : ‘@) a*gl’ycine rich peptide; b) a peptide having the sequence
[Ay-dy-3 yaehbyhsSeetBodiment may include polynucleotides
10 encoding the heterologous fusion protein described herein,
vectors comprising these polyqucleotides and host cells
transfected or transformed wiﬁh the vectors d_escribed
herein. Also included is a process for producing a
heterclogous fusion protein comprising the steps of
15 transcribing and translating a polynucleotide described
herein under conditions wherein the heterolgous fusion

‘protein is expressed in detectable amounts.

Yet another embodiment may relate to z method for normalizing
blood glucose levels in a mammal in need thereof comprising the
administration of a therapeutically effective amount of a heterologous

fusion protein described herein.

The invention is further illustrated with reference to
the. following drawings: '
25 wPigure 1: IgGl Fc amino acid sequence encompassing the
hinge region, ’CHQ and CH3 domains.
Figure 2: Human serum albumin amino acid sequence.
Figure 3: A..SDS-PAGE gel and immuncblot of same gel
illustrating the molecular weight of IgGl-Fc and GLP-1-Fc¢
30 fusion proteins |(Lane 1, MW standards; Lane 2, Purified Fc;
'~ lane 3, Mock transfected media; Lane 4, Val®-GLP-1-Fc; Lane
5, Exendin—4—Fc) B. SDS-PAGE gel and immunoblot of same gel '
illustrating the molecular weight of human HSA and GLPfl—HSA “
fusion proteins (Lane 1, MW standards; Lane 2, Purified HSA;
35 .lane 3, Mock transfected media; Lane 4, Vala—GLP—l—HSA; Lane_



where nis 1, 2, 3, 4, 5 or 6; and 30 c) a peptide havfng t he sequence

[y-Qy-Ay-Ay-Ser]3. It is generally preferred that the gl npound
that is part of the heterol ogous fusion protein have no Y%, am no

aci ds bah;py¢ different fromthe corresponding am no aciﬂmnntn6w

GLP-1(7- 37)CH GLP-1(7-36)0H, or Exendin-4. 35 1t is even nore preferred

that the G.P-1 conpound have no 7 June 2005 WD 02/46227 PEFTUSO /43165 5
more than 5 amino acids that differ fromthe corresponding amino acid in

GLP-1(7-37)OH, GLP-1(7-36)OH, or Exéndin-4. It is nost preferred that the
GLP-1 conmpound have no nore than 4, 3, or 2 amino acids that differ from

the 5 gor{;23poRdpNY- @@woGanglyne@yBsb(rh?»ﬁ);@ﬂ, 1@ H,7-F36ncH n -of -
Exendi n4 Preferabl

compound ar he heterol ogous.
f usi onHpfot ERRehds e dy KT %%aé% ﬁg ﬁgéA er enbodi nent may
i ncl ude pol yageheoti:depslaraing i r;am:efnedl Egou@lbummn pret ei n

descri bed herein, vec Lor.s co i sing \bh cl kdes and host cells .
transf 8bFad 3?59F5h§?%ﬁ e Vecto%gaﬁeé%ggbeggh heréin- Al so
|nGiud@drnfladpF@ce$&nkoB4mvnﬂﬁﬁﬁkffﬁ -Fhet beBeofouEXeusion 4pFstiei n

conpri ang %heMﬁtggﬁ Qfa 1P transcd | Biiog asdpt 1 anshat pagea7pol ynucl eot i de.
descri eH’ érern un condi tions wherein_the_ heterolgous fysion protein
i s expEsesddnid- @@ﬁecﬂ@mQBQMnﬂﬁﬁﬂﬁlﬁ&ﬁ 5%%¥ﬁ§}YEﬁE ng % ﬁgﬁ relate to a
met hodyk@y normalizing blood glucose levels in a mammal in need thereof

conprising the admnistration of t hera euﬁlcallxtg %_ L (Re? unt of a
het er ol ogou§+9MES; i ﬁﬁﬁ?ﬁ?ﬁ%ﬂﬁxﬁ P hef & h&™Aven Foni's further

i 11gist rabednw tih1uefeanee 110 fiderddll owing drawings: 25 'Figure 1: |1gd
Fc am no acid sequence. encompassi ng, 115y PLBES:" e8heBinGHg @R CH3 domains.
albumin sequence illustrated in figure 2.
Figure 7: Expression clonlng vector containing DNA
‘encoding a 15 amino acid linker fused in frame and 5‘ of the
15 albumin sequence illustrated in figure 2.
Figure 8: In vitro dose response activity of GLP-1
fusion proteins.
Figure 9: Pharmacoklnetlcs of GLP 1 Fc and HSA fu51on
'protelns
20 Figure 10: Glucodynamic response to Exendin-Fc in two
normal fasted dogs. '
Figure 11: Insulinotropic response to Exendin-Fc in two
normal fasted dogs.
Figure 12: DNA sequence encoding a human IgGl Fc
25 regiol.m: '
Figure 13: DNA sequence encoding a human albumin
protein.
“ The heterclogous fusion proteins may comprise a GLP-1 compound
fused to human albumin, a human albumin analog, a human albumin
‘fragment,_the F¢ portion of an immunoglobulin, an analog of the Fc

portion of an immunoglobulin, or a fragment of the Fc portion of an

immunoglobulin. The C-terminus of the GLP-1 compound may be fused

directly, or fused via a peptide linker, to the N-




Figure 2: Human serum al bum n am no acid sequence. Figure 3: A .SDS-PAGE
gel and i mmunobl ot of sanme gel illustrating the nolecul ar ygl Oéy

| gd - Fc Fc 30 fusion proteins (Lane 1, MV stand
Purifiedqﬂgegaféﬁe 3, Mock transfected nedi a; Lane 4, Valgkg§§p'8#§ Lane
5, Exendi n-4-Fc) B. SDS-PAGE gel and inmunobl ot of sanme gel _.illustrating

t he nol ecul ar wei ght of human HSA and G.P-1-HSA fusion proteins (Lane 1,
MW st andards; Lane 2, Purified HSA; 3571ane 3, Mok transfected nedia; Lane

4, Val 8- GQP-1-HSA; Lane 7 June 2005 WO 02/46227 PCT/ US01/43165 6 5,
Val e- GLP- Lane 7,

3-

Exendi n- 4%?%T§X%$ygﬁa§¥c§§g§5%%£°ﬁg§$ P%?ﬁﬁ%% 4E%§E§6PR@EE§8fbg?uﬁurified
Fc, al bunfusiamdpr&i@idsfaseohiplotbcaklylaneite Mdshandands; Lane 2, 5
i fied ; | 8- G P-1-F F L 5 MN

D andar d; rsreteea mabf R e sreiets faeiifobhPatin Lane 8.
Exendi n- 4- [(]yItJySCPyEEPyreérPBatS¢hEmGLPF1gqmmpéunﬁxpth35|makelwping
vect ok copial b AdchbenEferdfo Sﬂéoﬁésicﬁﬁ%{'ﬁigﬁfﬂ LAcbiy hBHEE L Figure 6:

Expressi on ¢l oni ng_vector con arnin mn seq u nce illustrated in
figure 2. Pﬂ}geﬁsét#deﬁxlw‘é%w oﬁremoﬁb@rgt Vegerty chhv Qi ﬁPngbBNA thieeding a 15

am no acigiheé rﬂfﬂufﬁwl cb@cufﬁﬂﬁgaﬁﬂ BonOhatheally aéEHBw@e&Hﬁ@&e
i1l ustrated. J tro dose resgonse ?%iIVI

f
ar 1 AT th RaTe rrut PLC Sonb momR ey nES Ret TR CRRET
fusion psetkitisat 2théy gexilit Cheebilysanepi ¢ as@bﬁeftwbﬁxbiudcﬁmdfcmn t wo

normgh faSAEGLOTE ELGN S 1n BRSSO WS SE5PL05E. Lo RYERY  n-FC in two
compound typically comprises a polypeptide having the amino
acid sequence of GLP-1(7-37)0H, an analog of GLP-1 (7-37)0H,
a fragment of GLP-1(7-37)0H or a fragment of a GLP-1(7-37)0H
analog. GLP-1(7-37)0H has the amino acid seguence of SEQ ID
15 NO: 1:
7 8 9 10 11 12 13 14 15 16 17
His-Ala-Glu-Gly-Thr-Phe-Thr-Ser-Asp-Val-Ser-
18 19 20 21 22 23 24 25 26 27 28
Ser-Tyr-Leu-Glu-Gly-Gln-Ala-Ala-Lys-Glu-Phe-~
20 29 30 31 32 33 34 35 36 37
' Ile-Ala-Trp-Leu-Val-Lys-Gly-Arg-Gly
{SEQ ID NO: 1)

By custom in the art, the amino terminus of GLP-1(7-
25 37)0H has been assigned number residue 7 and the carboxy-
terminus, number 37. The other amino acids in the
. polypeptide are numbered consecutively, as shown in SEQ
ID NO: 1. For exémple, position 12 is phenylalanine and
p031t10n 22 1s glycine.
30 GLP-1 compounds also encompass "GLP-1 fragments." A
'GLP-1 fragment is a . polypeptide obtained after truncation of
one or more amino acids from the N-terminus and/or C-
terminus of GLP-1(7-37)0H or an analog oxr derivative
thereof. The nomenclature used to describe GLP-1(7-37)0H is
35 also applicable to GLP-1 fragments: For example, GLP-1(9-




normal fasted dogs. Figure 12: DNA sequence encoding a human 1gd Fc 25
region,,.; Figure 13: DNA sequence encoding a hunan album'n7 ﬁroégﬁ%. The
het-er ol ogous fusion proteins may conprise a GP-| conpound ¢ human
al bumi n,WQOH#RAh al bumin anal og, a human al bumin fragneRt UWSHE*E portion
of an innunoglobulln an analog of the Fc portion of an inmmunogl obulin, or
a fragnent of the Fc portion of an inmmunogl obulin. The C-term nus of the

G.P-1 conpound nmay be fused directly, or fused via a peptide linker, to

the N 7 June 2005 WD 02/46227 PCT/USD1/43165 7 term nus of an al bumn or
Fc protein. These heterol ogous fusion proteins are bi ol ogi cally active and
have an 36hGHedsadthal &- GL.Pel chnpamedtt obhatingd ByPrruncetisgptaberred t hat

the GLP- émfﬁgpgeﬂﬂé Ehh Hﬁéezvugenﬁlﬂagt s bBe BRlGE0LAGANE LuSlpR prote n.

enconpass ypepti.des havin rom about twenty-five to about thirty- nine
nat ur al | 9—§€€19?~¥1Pﬁg Ehen@maat aFafiEy iBc Eher LRgIBRTE0 AT s FEHOERS Bave

SUff'C'eﬁﬁehggﬁboﬁﬁmb@rnéé'Mﬁecégkiégpgﬁhgﬁg %MﬁﬂotﬁéidtHQYGﬁphuhﬁL
|nsuI|no$ |c activity inding to 10 t E ﬁgL rece tor, E 3-cells in
the panc?&hSE- A EPP- anﬁﬁiﬁouﬁBet pFEapa Pragdcyah Fyﬁ@p tde havi ng

t he aninD(sassﬂoﬁemueaaepeglelﬁhlﬁ7 BBEOHioan 1andkogcalpEieR- by(? 37)H, a

f ragnent P:1(7- 37)CH or a_ GLP- nal
QP 1(7- %g?f§#ﬁ£§£%ﬁ Paifélggquenéé 8F°§E¢?%D%Y1§h§%¥n% 23418 10 11
12 13 14GnB-167137)6Hs- Eba GLe-uy- EﬁﬂOEhethrg$§E1A§paVap©Setlon83ﬂQ 20 21

TR S N oA T

GLP-1 compoundsg also include polypeptides in which one
or more amino acids have been added to the N-terminus and/or
C-terminus of GLP-1(7-37)0H, or fragments or analogs
thereof. It is preferred that GLP-1 compounds of this type
have up to about thirty—niné amino acids. The amino acids

15 in the “extended” GLP-1l compound are denoted by the same
number as the corresponding amino acid in GLP-l(i—B?)OH.
For example, the N;terminus-aminb acid of a GLP-1 compound
obtained by adding two amino acids to the N-terminal of GLP-
1(7-37)0H is at position 5; and the C-terminus amino acid of

20 a GLP-1 compound obtained by adding one amino acid to the C-
terminus of GLP-1(7-37)CH is at position 38. Thus, position
12 is occupied by phenylalanine and position 22 is occupied
by glycine in both of these “extended” GLP-1 compounds, as
in GLP-1(7-37)0H. Amino acids 1-6 of an extended GLP-1

25 compound are preferably the same as or‘a conservative
_substitution of the aminc acid at the ¢orresponding position
of GLP-1(1-37)0H. Amino acids 38-45 of an extended GLP-1
cqmpound are preferably the same as or a conservative
sﬁﬁstitution of the amino acid at the corresponding position

30 of glucagon or Exendin-4.

GLP-1 compounds of the present invention encompass
“GLP-1 analogs.” A GLP-1 analog has sufficient homology to
GLP-1(7-37)0H or a fragment of GLP-1(7-37)0H such that the
analog has insulinotropic activity. Preferably, a GLP-1

35 analog has the amino acid sequence of GLP-1(7-37)0H or a




(SEQID NO 1) By customin the art, the am no term.nus of GLP-1(7 25
37) OH has been assigned number residue 7 and the carboxy- te nln%@} nunber
37. The other amino acids in the polypeptide are nunbered co % vely, as
shown in ¥EA2HBINO 1. For exanple, position 12 is phenyPEl/EM1E1ENd
position 22 is glycine. 30 G.P-1 conpounds al so enconpass "G.P-1
fragnments.” A G.P-1 fragnment is apol ypeptide obtai ned after truncati on of
one or nore amino acids fromthe N-terginus and/or C termnus of
G.P-1(7-37)OH or an anal og or derivative thereof. The nomenclature used to-
describe GP-1(7-37)OH is 35 al so plicable to GLP-1 fragnents. For

exanpl e, QHagNent; tjl%@Of@O@O%l@?f@@z@aPcﬂrgsoqn@ 316%. &hree)OH denot es

.a GP-1 fragiedr bl Red Ry aldi e diirFart Wo or@FhR0 /35S afdieMihhene
N-termnus and one Emno acid fromthe C-term nus. The amno acids in the

f ragnent ?&n@fnﬁ%eﬂ-(as:”ghgﬁc&'lrré‘s&é’ﬁ@ﬂ?@taﬁﬁno acid in
?(_S-%U Oa GiB»GH?—BGr) oezxamxlne tH&@dﬂ:ﬂe@%&hﬂ&keghQE@gh%r@fikﬁ tion GLP- -

s .at _positio it i s.occupie y 0|t|o is
occup|69’ed lgiy S E r?thL’gsal O H‘“Idf rrr%‘ﬁesuﬁ'ﬁg %@%H‘@?%@)‘“ﬁ—lg Egr an nd
GLP- 1( 7- 3@)teHpastie igny disné.ngli cpasidt porio37 tookthel Batent3Br@dckardel eted. 10
GP-1 comg%gcn a@rﬁ}:ﬁ Lude I p n aC| ds
have been a dg%c Q%e terﬁ?ﬁu%QZn% g§§ %§%¥$%§€%§ %fG€£F£D§§h§€%%§
f ragnent s 36 A& gdet gdvedne pprmalivefernddathresctpor 28npsufbs-of thls

type hava (gp.3t ok b@bhtyegua%Fagh%eh?ﬁuqéamIEea@ﬁﬁn0v@§?ﬁ§1uiﬁ-'n the
enote Yy e sane _nunb as e

exte (ged" GLP-#1 ﬁ(ogrrg)o g are
cor r espon&iliig 1 i depaonppbe - §PYON. comgpuagaipl whicheakBRéRAi nus
am nQ aci thorinad 16 Pohndoapowagi tabhagnaddbyladdhagnbemaanyngoanindget o t he

N—ternlna$ogﬁt§%gf22 of GLP-1(7-37)0H have been replaced with valine

and glﬁtamic acid, respectively.

6

GLP-1 compounds of the present invention also include

15 "GLP-1 derivatives.* A GLP-1 derivative is defined as a
molecule having the amino acid sequence of GLP-1 or of a
GLP-1 analog, but additionally having chemical modification
of one or more of its amino acid side groups, o-carbon
atoms, terminal amino group, or terminal carboxylic acid

-20 'group A chemical modification includes, but is not limited
to, adding ‘chemical moieties, creating new bonds, and
remov1ng chemical moieties. Modifications at amino acid
side groups include, without limitation, acylation of lysine
g-amino groups, N-alkylation of arginine, histidine, or

25 lysine, alkylation of glutamic or aspartic carboxylic acid
groups, and deamidation of glutamine or asparagine.
Modifications of the terminal amino group include, without
;imitation, the des-amino, N-lower alkyl, N-di-lowexr alkyl,
‘and N-acyl modifications. Modifications of the terminal

30 carboxy group include, without limitation, the amide, lower

- alkyl amide, dialkyl amide, and lower alkyl ester

modifications. Lower alkyl is C1-Cyq alkyl. Furthermore,
one or more side gréups, or terminal groups; may be
protected by pfotective groups known to the ordinarily-




1 (7-37)OH is at position 5; and the Gtermnus amno acid of 20 a GP-1

conmpound obt ai ned by addi ng one amno acid to the C terninygug 005

GP-1(7-34) iLs at position 38. Thus, position 12 is o -
phenylapgéﬂggngid position 22 is occupied by glycine inggﬁﬁhs fl%hese_
"ext ended" GLP-1 conpounds, as in GLP-1(7-37)CH Amno acids.1-6 of an
extended GLP-1 25 conpound are preferably the sane as or a-ctonservative
substitution of the am no acid at thejgocrrespondi ng position of
GLP-1(1-37)0OH Ami no acids 38-45 of an extended GLP-1 conpound are
preferab a_conser ive bstitution of the amno acid at

Ig.gﬂe sane _as or vs% ) i

the corr8SpOnBPnEBEELR She™36tor PGcYgERTSP BRI dh-AMing moid dMibunds of
t he preskbatmbnwenbirodigaebgpassed.” GLP-1 anal ogs.” A GLP-1 anal og has
sufficient hopnl ogy_t GLP-1(7-37 or _a fr; nt .of GLR-1(7-37)OH such
that the anaggﬁ %é?'?nSSPPRB§aoSF§C§%tP@FFyP PréYe MEHSFO P984S | © 35 anal og
has the &nbhonaprdteéneenfetbe GEPsen?- 3nyeHtdom é5 Jumey 2005he\MRIGR/ 46227
PCT/ @501 13dfigona LERQTRNG 51 BBIEOE, BRAL' LG Shddal JiaDiQng (wo. Lhree,
four or five amno acids dlffer romthe amno acidin € Correspondi ng
posi t i ontB¥owmh. the- @LPol sepcaprtetignefilPol recRrLEZ Pinddnd miche

nonmencl 81 g5£1 UsLanBALEENcHOcAn dBS 48868 sElPuks i HYMIGHRAS:d Rgsihst i tuting

am no acid gnd its position is indicated prior to_the parent structure.
For exanpfe? &fuhe Péfﬁ?géb?@}ﬁﬂegpgﬁéﬁegzg ape. U-Sompakedt NP -which t he
gl yci ne Bpi2@) Yy2f ovedpettpoelyion 22 of GLP- 1(7-37) OH has been repl aced
' e al alAEE ORGP RETTS FBEnY BFABBEREFbn 80085 B8 no nor mal Iy Tound
at posidévivarives GiPe 1kio@d) Ot bheeabteandephaced whelsevahalegsand
gl utan cadg! dler {P2RLFLLVELY - afL5 be CBEPLUBES AL HARRLIRGRNLS' BURALLON &l SO
proteins of the present invention. Some examples of novel
GLP-1 analogs as well as GLP—l analogs and derivatives known

15 in the art are provided herein. '

Some GLP-1 analogs and GLP-1 fragments known in the art
include, for example, GLP-1(7-34) and GLP-1{7-35), GLP-1{7-
36), Gln2-GLP-1(7-37), D-G1n®-GLP-1(7-37), Thrl6-rysl8_gLp-
1{7-37), anery518—GLP—1(7—37). GLP-1 analogs such as GLP-

20 1(7-34) and GLP-1(7-35) are disclosed in U.S. Patent No.
5,118,666. Biologically processed forms of GLP-1 which have
insulinotropic properties, such as GLP-1(7-36) are also
known. Other known biologically active GLP-1 compounds are
disclosed in U.S. Patent No 5,977,071 to Hoffmann, et al.,

25 U.S. Patent No. 5,545,618 to Buckley, et al., and Adelhorst,
et al., J. Biol. Chem. 269:6275 (1994).

»

“



15 "GLP-1 derivatives.”" A G.P-1 derivative is defined as a nolecul e having
the amino acid sequence of GP-1 or of a G.P-1 anal og, but ally
havi ng cQg Oﬁ?dzz{mdlfl cation of one or nore of its amng ﬁg %&% groups,
a- car bon tons, termnal am no group, or termnal car boxy IC ac rd 2

group. A chem cal nodi fication includes, but is not limted.__to, addl ng
chem cal noieties, creating new bonds, and renoving chenm-<cal noieties.
Modi fications at am no acid side groaps~include, without limtation,

acyl ation of lysine E-am no groups, N-alkylation of arginine, histidine,

or 25 lysine, alkylation of glutamc or aspartic carboxylic acid gr oups,
and deam dation of glutam ne or asparagi ne. Mdifications of the term nal
.am no group includéd mmafeouted IgnauracifoGLPHe aded oo e, cRmpeged afkyl ,

N-di - | O‘A’ecﬁLﬁ’ii(Ya{naltﬁ.}{Lﬂ J¥ FmuRdif | (& ens ygdWeif i cations of the terninal

30 carboxy group In de, without limtation, the am de, |ower alKkyl
am de, dial kyl am de, and | ower al kyl ester nodifications. Lower alkyl is

Cl- C4sal kyl . Furthernorge, @one 1@y rmrelgi de3gr qups,150r 1tger aynal groups, nay
be protected by pratectiv r th nar Iy 7.June 2005 WO
02/ 46227 PCT/ US01/ i@ﬁ%aa-&f%_ il a?d o&& %?ﬁ‘e% Fh&?8~carbon of an
am no acid may be ]r&)nd9 orzaji redt hylZ2at @3. Ady c2t5rrpdtﬁnd2@an28e Y part of the

het er ol ogous fusi | a n n g as the GP-
5 1 conpound itsel ?&I 61 e 09{)aa (?% gﬁ ce&\é?a o % X%% ?‘%ugh the GLP-1

receptor. GLP-1 rec?e‘apt@t0 bididi #g ard §|49n€t|5 tﬁénséﬂct |3 n éﬁn be assessed

usinggi N Vvitro assayie-xHLkAS MR deser khed xiak FR6%3a3%3aand U. S.
Pat ent No. 5,120, 7 res @Ctlﬁ\é\m " 1% Nunerous active GP-1 fragnents,
vés 44, ER

anal ogs and deri va4[ e art and any of these anal ogs
_ Xaa-Xaa-Xaa-Xaa-Xaa-Xaa o '

_Formula I (SEQ ID NO: 2)

15 wherein:
. Xaa at position 8 is Ala, Gly, Ser, Thr, Leu, Ile, Val,
Glu, Asp, or Lys;
Xaa at position 9 is Glu, Asp, or Lys;
- Xaa at position 11 is Thr, Ala, Gly, Ser, Leu, Ile, Val,
20 Glu, Asp, or Lys; :
Xaa at position 14 is Ser, Ala, Gly, Thr, Leu, Ile, Val,
Glu, Asp, orxr Lvs;
Xaa at position 16 is Val, Ala, Gly, Ser, Thr, Leu, Ile,
Tyr, Glu, Asp, Trp, or Lys; |
25 Xaa at position 17 is Ser, ala, Gly, Thr, Leu, Ile, Val,
Glu, Asp, or Lys; '
Xaa at position 18 is Ser, Ala, Gly, Thr, Leu; Ile, Val,
 Glu, Asp, Trp, Tyr, or Lys; '
Xaa at position 19 is Tyr, Phe, Txp, Glu, Asp, Gln, or Lys;
30 Xaa at position 20 is Leu, aAla, Gly, Ser, Thr, Ile, Val,
Glu, Asp, Met, Trp, Tyr, or Lys;
Xaa at position 21 is Glu, Asp, or Lys;
Xaa at ﬁosition 22 is Gly, Ala, Ser, Thr, Leu, Ile, Val,
Glu, Asp, or Lys; |
35 Xaa at position 23 is Gln, 2asn, Arg, Glu, Asp, or Lys;




and derivatives can al so be part of the heterol ogous fusion proteins of

the present invention. Some exanples of novel G.P-1 analogf as gggg as
ﬂ%ﬁ?b gin. Sone

GLP-1 argheggs3nd derivatives known 15 in the art are pr
GP-1 a@ogs and GLP-1 fragnents known in the art incl Sgler r “‘exanpl e,

GP-1(7-34) and GP-1(7-35), GP-1(7- 36), An9-GP-1(7-37), .
D-dn9-G&P-1(7-37), Thrl1l6-Lysl18-AP- 1(7-37), and Lys18-GP~1(7-37). GP-1
anal ogs such as GLP 20 1(7-34) and €.P21¢7-35) are disclosed in U S. Patent
No. 5,118,666. Biologically processed forns of GLP-1 which have

| nsul | nogopie PEeperbhesy SUCMAS GhP: 16430kl e @hsOyknoyay Qher known
biologically active (G P-1 conpounds are Isclosed in U S "Patent No
5,977,071 to 3% f nEhH; BFPal oY Lys;U S. Patent No. 5,545,618 to Buckley, et-

al ., ank#dedhopsticigh 8k isIaiBi Oélywsak,2@%ac§2ﬁu$1&%),-VE:LJ,Uﬂe 2005
WO 02/ 46227 P(g/ US01/43165_ - 11 A preferred group of GLP-1 analogs is
conposed of P 1528Ral 89si¥BFiformula | (SEQIDNO 2) 57 8 9 10 11 12 13

14 15 1&Xda 4t spo@atXan- Gbyi XaByPheatyl - ¥aa,; AspuXaasyaaorlgis9 20 21 22 23
24 25 2 7 28 _ Xaa- Xaa- Xaa: Xag- Xaa-,Xaa- Xaa- Xaa- Xaa- Xaa- Phe- 29 30 31 32 33
34 35 Sg(azf? %8 %%S].‘Lﬁl$ eﬁaﬂf iﬁ%‘-lXa%-’)’(aa- RBa- Raa~X54- Xaa- Xaa- Xaa- 40 41 42
43 44 ASaxKat XeesXaboXadl Xaa- Xba, Gdynubar| TBEQ LBuNOIlg) ¥alwherein: Xaa

at position &7j.$ Q¥ t, Thr, Leu, Ile, Val, du, Asp, or Lys; Xaa
at position 9%5’3}%'% ,‘L ?’Lys; Xaa at position 11 is Thr, Ala, Gy,

Ser, Led®d|at nesition uis ABRR. oPheysTyXaaGau, pdsbii on l¥sis Ser, Ala,
CJY10TmXadiat pdLitMeh 32 is Leu, Gly, Ala, Ser, Thr, Ile, val,
Glu, Asp, or Lys; '
Xaa at position 33 is Val, Gly, Ala, Ser, Thr, Leu, Ile,
Glu, Asp, or Lys;
Xaa at position 34 is Asn, Lys, Arg, Glu, Asp, or His;
15 Xaa at position 35 is Gly, Ala, Ser, Thr, Leu, Ile, Val,
Glu, Asp, or Lys;
Xaa at position 36 is Gly, Arg, Lys, Glu, Asp, or His;
Xaa at position 37 is Pro, Gly, Ala, Ser, Thr, Leu, Ile,
Val, Glu, Asp, or Lys, or is deleted;
20 Xaa at position 38 is Ser, Arg, Lys, Glu, Asp, or His, or is
‘deleted; )
' Xaa at position 39 is Ser, Arg. Lys, Glu, Asp, or His, or is
deleted; _
Xaa at position 40 is Gly, Asp, Glu, of Lys, or is deleted;
25 Xaa at position 41 is Ala, Phe, Trp, Tyr, Glu, Asp, or Lys,
or is deleted; .
Xaa at position 42 is Ser, Pro, Lys, Glu, or Asp, or is
deleted; ' '
Xaa at position 43 is Ser, Pro, Glu, Asp, or Lys, or is
30 deleted;
Xaa at position 44 is Gly, Pro, Glu, Asp, or Lys, or is
deleted;
and _
Xaa at position 45 is Ala, Ser, Val, Glu, Asp, or Lys, or is
35 deleted; '




G u, Asp, or Lys; Xaa at position 16 is Val, Ala, Ay, Ser, Thr, Leu, Ile,
Tyr, du, Asp, Trp, or Lys; 25 Xaa at position 17 is Ser, g e%(}ﬁ' Thr,
Leu, Ile, Vval, du, Asp, or Lys; Xaa at position.18 is Ser’ %a, é'y, Thr,
Leu; Ile, Val, du, Asp, Trp, Tyr, or Lys; Xaa at position 19 is Tyr, Phe,
Trp, GQu, Asp, Gn, or Lys; 30 Xaa at position 20 is Leu, Ala, Ay, Ser
Thr, Ile, Val, Gu, Asp, Met, Trp, Tyr, or Lys; Xaa"at posttion 21 is Qu,
Asp, or Lys;. Xaa at position 22 is dy,1Aa, Ser, Thr, Leu, Ile, Val,

G u, Asp, or Lys; 35 Xaa at position 23 is dn, Asn Arg, G u, -Asp, or Lys;

7 June 2005 WO Q2446424 E‘gé%éwﬂ@%mn&%cz@aa@t <9Q§t£b£’“3?4 ig Al a,

@y, Ser, Thr, Leu, lle, Val G u, ‘Asp, or Lys;” Xaa af positioh 25 is
ANa Gy séf; #Ar. 4Eeu42Hé3 VQF 44(}6 daiptedr then ea¥Aamin@oaFidon 26

is Lys, Awgdoﬁhﬁtrébm,ofﬁﬁha@rahﬁﬁo adad ak Qgﬁbtdfpe@gd's Lsul d é Asgé
or 1Yz e at oo L on. et 2e 81 G b e I anbha L7, Vo G Ao
posi tiord 32chbathén, 166y, thha, sSeramThe, ati@s Makt dF fler ABPomOthéys; Xaa at
bosi (1 on a4°PErieroniybe Anfno Fhtanty oof WL TiaFds ReRSFiTintas s
Ay, Ala, Seg,nghe, Pteﬁlerﬂaé that , 16®uth¢\5pfiveramyso Xaddat dpHEeti on 36,
is dy, AfgfréMSthSJHorﬁé@poﬁéiﬁgsémiﬁ@aaéid in GLP-1(7-37)0H or

Exendin-4. It is even more preferred that less than four

10 amino acids differ from the corresponding amino acid in GLP-

1(7-37)0H or Exendin-4.

GLP-1 compounds of the present invention include
derivatives of formula I such as a C-1-6-ester, or amide, or
C-1-6-alkylamide, or C-1~ 6~ dialkylamide thereof. W099/43706

15 describes derivatives of GLP 1 compounds of formula I and is
incorporated by reference herein in its entirety. The
'compounds of formula I derivatized as described in
W099/43706 and underivatized are encompassed by the present
invention.

S 20 Another preferred group of GLP-1 compounds is composed
of GLP-1 analogs of formula II (SEQ ID NO: 3):

7 8 9 10 11 12 13 14 15 16 17
Xaa-Xaa-Xaa-Gly-Xaa-Xaa-Thr-Ser-Asp-Xaa-Ser-
25 . 18 1% 20 21 22 23 24 25 26 27 28
' Xaa-Tyr—Leu—Glu—Xaa—Xaa—Xaa—Ala—Xaa—Xaa-Phe—
29 30 31 32 33 34 35 36 37
Ile-Xaa-Xaa-Leu-Xaa-Xaa-Xaa-Xaa-R
, ' Formula II (SEQ ID NO: 3)

30 |

wherein: , _

Xaa at position 7 is: L-histidine, D-histidine, desamino-
histidine, 2-amino-histidine, P-hydroxy-histidine,
homohistidine, o-~fluoromethyl-histidine or o-methyl-

35 histidine; ' |




position 37 is Pro, Ay, Ala, Ser, Thr, Leu, Ile, Val, Qu, Asp, or Lys,
or is déleted; 20 Xaa at position 38 is Ser, Arg, Lys, Qu, Asrp, H s, or
is deleted; , Xaa at position 39 is Ser, Arg, Lys, du,' A5fU %%Oq{gli s, or
is deleted; Xaa at position 40 is Gy, Asp, Gu, or Lys, or is deleted;

25 Xaa at position 41 is Ala, Phe, Trp, Tyr, Qu, Asp, or Lys, or is

del eted; Xaa at position 42 is Ser, Pro, Lys, GQu, or Asp,~er is deleted; .
Xaa at position 43 is Ser, Pro, Qu, Aspi4or Lys, or is 30 deleted; Xaa at
position 44 is dy, Pro, Qu, Asp, or Lys, or is deleted; and Xaa at

posi tion 45y] : r<hys, is 5 eted;mia 7
Bone 2oos -X4d %?%?x%%ﬁo%/ﬁéaﬁ%hglﬁ?%% hoteR: SN I&)‘gi t?%% 3‘?‘9 38 39,
40, 41, 42,33 arPao t50Ref eted, ThhenS@achrrgn neyaci Brp dowWeest rEam of that |
amno acid is algpudedetiegs; It is preferred that the GLP-1 conpound of
formula | | contain |less than six am.no acids that _differ fromthe

]9
cor r espondi MY & PG PT nHiais 1 FER3 710 of Y BxeRtiEn- 218} t LYFs fpridis;
preferred tXad desgsodiiare:d ince ian mdsgcimds, diphker orf rom; t he correspondi ng

st han Pt 0 B8 110 oi e 't L8 1 FA ¢ FETeofFBepBndl nEbam St aci d |
GLP- 1(7-37) OH ovalxéhdin-Glu,GeR- Rlegnpounds of the present invention
S G R PRl e %
10 Xaa at position 22 is: Gly, Asp, Glu, Gln, Asn, Lys, Arg, or
Cys; |
Xaa at position 23 is: His, Asp, Lys, Glu, Gln, or Arg;
Xaa at position 24 is: Glu, Arg, Ala, or Lys;
Xaa at position 26 is: Trp, Tyr, Phe, Asp, Lys, Glu, or His;
15 Xaa at position 27 is: Ala, Glu, His, Phe, Tyr, Trp, Arg, or'
Lys; ' |
Xaa at position 30 is: Ala, Glu, Asp, Ser, or His:
Xaa at position 31 is: Asp, Glu, Ser, Thr, Arg, Trp, or Lys;
Xaa at position 33 is: Asp, Arxg, Val, Lys, Ala, Gly, or Glu;
20" Xaa at position 34 is: Glu, Lys, or Asp;
Xaa at position'35 is: Thr, Ser, Lys, Arg, Trp, Tyr, Phe,
Asp, Gly, Pro, His, or Glu;
Xaa at position 36 is: Thr, Ser, Asp, Trp, Tyr, Phe, Arg,
Glu, or His; |
25 R at position 37 is: Lys, Arg, Thr, Ser, Glu, Asp, Trp, Tvr,
Phe, His, Gly, Gly-Pro, or is deleted.




15 describes derivatives of GLP-1 conmpounds of forrmula | and is

i ncorporated by reference herein inits entirety. The conp nds formul a
| derivatized as described in W099/43706 and underivatized %ﬁ npassed
by the preeanus227nventi on. 20 Anot her preferred group of @gl?mlsomﬁp@unds is
conposed of G.P-1 analogs of formula Il (SEQID NGO 3): 7 8.9 10 11 12 13
14 15 16 17 Xaa- Xaa- Xaa- d y- Xaa- Xaa- Thr - Ser - Asp- Xaa- Ser- 25 18 19 20 21 22
23 24 25 26 27 28 Xaa- Tyr - Leu- d u- Xaa- Xaa- Xaa- Al a- Xaa- Xaa- Phe- 29 30 31 32
33 34 35 36 37 |le-Xaa- Xaa- Leu- Xaa-Xah? Xaa- Xaa-R Fornmula Il (SEQ ID NO 3)
30 wherein: Xaa at position 7 is: L-histidine, D histidine., desam no-

hi stidi ne, 2-am no-histidine, (3-hydroxy-histidine, honohistidine,

_a- f|UoronEthy|Aﬁb@ﬁéﬂlﬁﬁéﬁérﬁeﬂﬁ%?aup SP @LﬁildbﬂﬁpoZn&Hn§5298§ oéédllll
Xaa at p05|t|on8|s Yy, Ile, Ser, or Thr; a2 a
posi ti on @Ff P Thranakegs ppf f%?@‘llarr’f')n PREEQTYP, NOG 4) :or Hi s Xaa at

_position 11 is: Asp, Auw Arg, Tar, a,14Ysq90r1kl sy, 5;Xaa,at sition 12
is: H.s, Trp, Phe, or Tyr; Xaa at poﬁ?tlon 162|sl§|Le:liJ4 S%% % r,E rp, H's,
" Phe, Asp, Val, Tyr, GlEaaoxaﬂr§1uX§éYaKapa§hﬁr&hr}8emsAsﬂﬂ§ad@S@x—Asp,

GQu, Arg, Ser, Ala, or j1kysjglO,¥aasat Si HhoN,22 | y, P., 43 U,
Asn, Lys, Arg, or Cys; Xaa at p§3|??ona%3 |g % 2§sp 6 ges 2& G n or
Arg; Xaa at position 28ersTy&-ievAtGdn-Aba-Xan- K@&_Xaa—Lys -Xaa-Phe-

29 30 31 32 33 34 35 36 37
7 Ile-Xaa-Trp-Leu-Xaa-Xaa-Xaa-Xaa-R
10 : formula ITII {(SEQ ID NO: 4)

wherein:

Xaa at position 7 is: L-histidine, D-histidine, desamino-
histidine, 2-amino-histidine, P-hydroxy-histidine,
is homohistidine, o-fluoromethyl-histidine or o-methyl--
histidine; ‘ '
Xaa at position 8 is: Gly, Ala, Val, Leu, Ile, Ser, or Thr;
Xaa at position 11 is: Asp, Glu, Arg, Thr, Ala, Lys, or His;
Xaa at position 12 is: His, Trp, Phe, or Tyr;
20_ Xaa at position 16 is: Leu, Ser, Thr, Trp, His, Phe, Asp,
Val, Glu, or Ala;
Xaa at position 22: Gly, Asp, Glu, Gln, Asn, Lys, Arg, or

Cys;
Xaa at positiom 23 is: His, Asp, Lys, Glu, or Gln;

25 Xaa at position 24 is: Glu, His, Ala, or Lys;
. Xaa at position 25 is: Asp, Lys, Glu, or His;
Xaa at position 27 is: Ala, Glu, His, Phe, Tyr, Trp, Arg, or
" Lys; | _ _
Xaa at position 30 is: Ala, Glu, Asp, Ser, or His;
30 Xaa at position 33 is: Asp,'Arg, Val, Lys, Ala, Gly, or Glu;
Xaa at position 34 is: Glu, Lys, or Asp;
Xaa at position 35 is: Thr, Ser, Lys, Arg, Trp, Tyr, Phe,
Asp, Gly, Pro, His, or Glu;
Xaa at position 36 is: Arg, Glu, of His;




Xaa at position 26 is: Trp, Tyr, Phe, Asp, Lys, Gu, or H's; 15 Xaa at
position 27 is: Ala, GQu, H's, Phe, Tyr, Trp, Arg, or Lys; 7 gﬁ%?6m§OS|tlon
30 is: Ala, du, Asp, Ser, or Hs; Xaa at position 31 is: UP ,
Thr, ArgWOmMH6223r Lys: Xaa at position 33 is: Asp, Arg, POAUSOIHAI6S Al 5,

Ay, or Qu; 20 Xaa at position 34 is: Qu, Lys, or Asp, Xaa at position
35 is: Thr, Ser, Lys, Arg, Trp, Tyr, Phe, Asp, Ay, Pro, Hs, or Au; Xaa
at position 36 is: Thr, Ser, Asp, TepieTyr, Phe, Arg, du, or H's; 25 R at
position 37 is: Lys, Arg, Thr, Ser, Gu, Asp, Trp, Tyr, Phe, H's, Gy,

G y-Pro, roati podekeiead 377143un@y3005,rg\/\01@;%/ 46227 RQT,URQY 48165 l3 Another
preferred group of G.P-1 _conpounds is conposed of G.P-1 analogs of formul a
|11 (SEQ | D N&Pe4) HiF. Cly . 161lyrPre 19714 s15eleted. 5

Xaa- Xaa- G u-GIy Xaa- Xaa- Thr - Ser - Asp- Xaa- Ser- 18 19 20 21 22 23 24 25 26 27
28 Ser-Tyr-Leu-d u- Xaa- Xaa- Xaa- Xaa- Lys- Xaa- Phe- 29 30 31 32 33 34 35 36 37

| | e- Xaa- Tr p- LﬁﬂoKﬁérxﬁ&exé%réaagﬁo%%_B@r@%ballbbmb%%@ﬁEDlgoboﬁb erein

Xaa po? {;#gn 7 i Sl ti di ne hi stidine, désam no- histidine,
2- aniho- rhe3n8LIRgS: Oy EAFEPLEi f¥, (SEQ gDhdRi:sPidi ne,
a-fl uoronet hyl - hi stiding or 8a- nmet hyh 0 hitgti dizne;i3Xaasat 1gosikions8 is: Ay,

Th. Aa. Lys, or Hs: *800 I oo e - T S iebma ety 1 20
Xaa at position 16 is: lfeu1%e20 T, B, 2 s 2#h@5 Ags  Mal 283 u, or
Al a; Ser-Tyr-Leu-Glu-Xaa-Xaa-Ala-Ala-Xaa—Glu-Phe-
10 ' 29 30 31 32 33 34 35 36 37
Ile-Xaa-Trp-Leu-Val-Lys-Xaa-Arg-R
formula IV (SEQ ID NO: 5)

wherein:

15 ZXaa at position 7 is: L~histidine, D-histidine, desamino-
histidine, 2-amino-histidine, B-hydroxy-histidine,
homohistidine, a~fluoromethy1 ~histidine or a-methyl-
histidine;

Xaa at position 8 is: Gly, Ala, Val, Leu, Ile, Ser, Met, or

20 Thr;.

' Xaa at position 12 is: His, Trp, Phe, or Tyr;

Xaa at position 16 is: Leu, Ser, Thr, Trp, His, Phe, Asp,
Val, Glu, oxr Ala;
Xaa at position 22 is: Gly, Asp, Glu, Gln, Asn, Lys, Arg, or

25 , Cys; ' '

Xaa at position 23 is: His, Asp, lys, Glu, or Gln;

‘Xaa at position 26 is: Asp, Lys, Glu, or His;

Xag"at position 30 is: Ala, Glu, Asp, Ser, or His;

Xaa at position 35 is: Thr, Ser, Lys, Arg, Trp, Tyr, Phe,

30 Asp, Gly, Pro, His, or Glu;

R .at position 37 is: Lys, Arg, Thr, Ser, Glu, Asp, Trp, Tyr,
Phe, His, Gly, Gly-Pro, or is deletéd.




Xaa at position 22: @y, Asp, Qu, Gn, Asn, Lys, Arg, or Q/s Xaa at

position 23 is: H's, Asp, Lys, Gu, or dn; 25 Xaa at posnﬁ‘ %ﬁﬂds

H s,

30 is:
Lys,

A u;

Al a,
position WP@&62248 a, Qu, H's, Phe, Tyr, Trp, Arg, or Ly&‘P{:T?i?g%ﬂ@imﬁJOSl tion
Ala, du, Asp, Ser, or H's; 30 Xaa at position 33 is: _Asp, Arg,
@y, or u; Xaa at position 34 is: Qu, Lys, OT"“ASp Xaa at
position 35 is: Thr, Ser, Lys, Arg, Trp, Tyr, The, Asp, Ay, Pro, Hs,
Xaa at position 36 is: Arg, Gu~ &/ Hs; 7 June 2005 WD 02/ 46227

Al a,

or Lys; Xaa at position 25 is: Asp, Lys,

Val ,

or

PCT/ US01/ 43165 - 16 R at position 37 is: Lys, Arg, Thr, Ser, Gu, Asp,

Trp,
_of GLP-1 compo

NO

Xaa- Xaa- GP&- GL)P—IhanxaagEhbeébrﬁamaXa?a (S0 18NG9 20:.21 22 23 24 25 26 27
.28 Ser-Tyr-Leu-Q u- Xaa-

37

15 Xa at position 7 is X&@%ﬁ@ﬂ@%i}&%ﬁﬂlﬁh%r-mam’wvﬂsgéldj ne,

Tyr,

5):

Il e-

d
7809 %3 %}Elesfzg% ¢Xreg ggoyp of GLP-1 compounds is composed

Phe, H's, Ay, Ay-Pro, or is deleted. Another preferred group
osed 5 of GP-1 analogs of formula IV (SEQ I D

29 30,31 32 33 34 35 36

Phe
Xaa- Tr p- Leu- Val - Lys élaa ﬁlrg éﬁaf |1lrjrull<2 % (SEd | B2NOL65) 17wher ei n:

2-am no- hi stidine, f3-hygro hi ne,
a-fl uoronet hyl - hi stidi ne or)fp9 2%1 %1 hi s2t 2Sq)(a%' Z[I%SI?'[?I orf8 is:

Al a, Val,
Phe,

or

10

15

Tyr; 29 30 31 32 33 34 35 36 37
Ile—XaauTrp-Leu—Val~Lys-Gly—Arg~R
formula Vv (SEQ ID NO: 6)

wherein:

Xaa at position 7 is: L-histidine, D-histidine, desamino-
histidine, 2-amino-histidine, B-hydroxy-histidine,
homohistidine, o-fluoromethyl-histidine or a—methyl-.
histidine; .

Xaa at pbsition 8 is: Gly, Ala, Val, Leu, Ile, Ser, or 'Thr:

Xaa at position 22 is: Gly, Asp, Glu, Gln, Asn, Lys, Arg, or
Cys;

- Xaa at position 23 is: His, Asp,-Lys; Glu, or Gln;

20

25

Xaa‘at position 24 is: Ala, Glu, His, Phe, Tyr, Trp, Arg, or
Lys; ‘
Xaa at position 30 is: Ala, Glu, Asp, Ser, or His:
R at position 37 is: Lys, Arg, Thr, Ser, Glu, Asp,'Trp, Tyr,
- Phe, His, Gly, Gly-Pro, or is deleted.

Preferred GLP-1 compounds of formula I, II, III, Iv,

- and V comprise GLP-1 analogs or fragments of GLP-1 analogs

30

35

'wgereln the analogs or fragments contain an amino acid other

than alanine at position 8 {position 8 analogs). It is
_preferable that these position 8 analogs contain one or more
additional changes at positions 9, 11, 12, 16, 18, 22, 23,
24, 26, 27, 30, 31, 33, 34, 35, 36, and 37 compared to the
corresponding amlno acid of native GLP 1{7-37)0H. It is
also preferable that these analogs have 6 or fewer changes

,Compared to the corresponding amino acids in native GLP-1(7-

Leu, Ile, Ser Swroﬁ-e%@lﬂan@@@aa{thal—dwskZ}]m-Pﬂé-s Trp,



Xaa at position 16 is: Leu, Ser, Thr, Trp, H's, The, Asp, Val, GQu, or

Al a; Xaa at position 22 is: Ay, Asp, Au, Gn, Asn, Lys, A;g{J Moos 25 Cys
Xaa at position 23 is: H's, Asp, Lys, Qu, or Gn; Xaa at p05|t|on 26 is:
Asp, LySYO@E622br His; Xaa at position 30 is: Ala, Gu, REPUSEEH3I6DHr His;
Xaa at position 35 as. Thr, Ser, Lys, Arg, Trp, Tyr, Phe, 30 Asp, Gy,

Pro, H's, or Au; R at position 37 is: Lys, Arg, Thr, Ser,~@& u, Asp, Trp,
Tyr, The, His, Gy, G@y-Pro, or is %e_t ed. 7 June 2005 WO 02/46227

PCT/ US|/ 43] 65 17 Another preferred group of GLP-1 conpounds i s conposed
of GLP-1 analogs of fornula V (SEQID NO 6): 7 8 9 10 11 12 1314 15 16 17
5 Xaa- Xa¥? QHI-a@ yGIMr L Phe3 GhPE SerMotsp-nat £Sered 18140868 Pava2528r24 25 26

57 11 e iy iR SR, PR ot il alAB AR era n
Xaa at. ﬂ'é%@t‘f%rGL?P‘r]sW‘L:’tTﬂl@ﬁlQﬁ neLP-fl his16 bmrheordl@@am Aoorhfsvédi ne,
2- am no-dy§id <l %mﬂhf&’@rt%(ytﬂﬁ st Hﬁ*é@pon%@dﬁiﬁg' 8€ids in native

afluoronethl-hlstl I ne oramat}l%r Xaa at position 8 is:
Gy, DA £LRE (7130 OF |oF Ee-1 6f-I00H. yifa &8 YRR tMeRS2PrEEerdple Asp,

Qu, 4@ rthaes rthels}éﬁ ,arfi hgHhatkyy/S3 a&aaf@(&eﬁao,s}héﬂ@@s 2§oﬂn§arl§h$toﬁ§1@e Lys,
(C);r u, L;; corx‘espon 1angat 1onsc|> talu.(‘,)inds241r|1 Snat%'.\?'e GGLP -1 H 837 fOH oTerP e, Ar g,
1{7-36)OH. It is most preferable that these analogs have 2
or fewer changes compared to the corresponding amino acids
10 in native GLP-1{7-37)0H. _

It has been found that the compounds of formula II,
IIT, IV, and V have a reduced propensity to aggregate and
generate insoluble forms. This is also important in the
context of a fusion protein wherein the relatively small

15 GLP-1 peptide must maintain an active conformation despite
being fused to a much larger protein. Preferred GLP-1
compounds of formula II, III, IV, and V encompassed by the
fusion proteins of the present invention comprise GLP-1
analogs ox fragménts of GLP-1 analogs in which glycine at

20 position'22 and preferably alanine at position 8 have been
replaced with énother amino acid.

When\poéition 22 is aspartic acid, glutamic acid,
arginine or lysine, position 8 is preferably glycine,
valine, leucine, isolecine, serine, threonine or methionine

25 and more preferably valine or glycine. When position 22 is
a sulfonic acid such as cysteic acid, position 8 is
preferably glycihe valine, leucine, isolecine, serine,
threonlne or methlonlne and more preferably valine or

g1y01ne-
30 Other preferred GLP 1 compounds include GLP-1 analogs

of formula IV (SEQ IDb NO:5) wherein the analogs have the
sequénce:of GLP-1(7-37)0H except that the amino acid at
position 8 is preferably glycine, valine, leucine,
isoleucine, serine, threonine, or methionine and more

35 preferably valine or glycine and position 30 is glutamic




Xaa at position 30 is: Ala, Qu, Asp, Ser, or H's; Rat position 37 is:
Lys, Arg, Thr, Ser, G@u, Asp, Trp, Tyr, Phe, Hs, Qy, Gyfgrozﬁsis

del eted. 25 Preferred GLP-1 conpounds of formula I, 1, Il ‘I"{?, and V
conpri se {gopdsanal ogs or fragnents of GLP-1 anal ogs wheraavusethsieanal ogs
or fragments contain an amno acid other than alanine at position 8
(position 8 analogs). It is 30 preferable that these position 8 anal ogs
contain one or nore additional changeggat positions 9, 11, 12, 16, 18, 22,
23, 24, 26, 27, 30, 31, 33, 34, 35, 36, and 37 conpared to the

cor r espondj g am.na.AGid 0k nal Luen CLPoL( £33} Gthol Lyd Spopkso preferable
that thesé andl og ave 6 or'fewer changes conpar e 0 the correspondi ng
am no aci geefflensdtlivvgl@tBmatic7adide 2005 WO 02/ 46227 PCTI US01/ 43165 - 18

"37) OH or GLP-1(./5 . re.pLeferre nal Qgs. have.b5 _fewer.changes
conpared to thété%r% ggﬁéfnafﬁg %rﬁ;%n% %IIH §’u"|“ng ﬁ%?lY‘\"/ € k= 1{ L or
_GLP- 1( 7- 3efECHcammulay av4 (SEQf EDeNO : Ehawhesetnnpheeandbogdhechaoe respondi ng

am no aci i.n_natiV P-1(7:37) OH or -1 (Z:36)CH. It _is even nore

pr ef 'ergbl %‘%dtuﬁgtcet ﬁggig%l(géé;hééee?fSPt%gE# tREnPEEL AP @t o t he ,
corr espongosd tdwinn®@ dei geefaranly velEPné( 7vaTifk, olewd e 1(7-36)OH. It is
nost preferahle that these angll!jo S have 2 or _fewer chan‘ges conpared to the

cor r espondFRGSHMIAS - affEdTe10 IR PFe OF PREERL 25328 28¢ A been f ound
that the peepetaidyofralidhgubs ¢lycihél an@VposnEiohhavei @ Hpsk@ing) opensity
t o aggregate.and enerate insoluple forns. This is also jpportant in the
context oRYEiPGsi G SHPOPEr nERFEFRFREL noF SPat | SLRGAEHAI1CHE, FIPRTERR | de
must @i nkakid, anrggiiophatOntpre@inen grenvlflakbhatadaisfshké 0 a much | arger
pr ot ei n. Preferr%ce{ Gf‘gl conpounds of formula Il, 111, IV, and V
enconpassBACHFIEREY FSFSAiBFoteins of the present invention conprise GLP-1

Other preferred GLP-1 compounds include GLP-1 analogs
of formula IV (SEQ ID NO:5) ﬁherein the analogs have the .
sequence of GLP-1({7-37)0H except that the amino acid aﬁ

15 position 8 is preferably glycine, valine, leucine,
isoleuciné, serine, threonine, or methionine and more
preferably valine or glycine and position 22 is glutamic
acid, lysine, aspartic acid, or arginine and more preferably
glutamic acid or lysine and posifion 23 is leine, arginine,

20 glutamic acid, aépartic acid, and histidine and more
preferably lysine or glutamic acid.

Other preferred GLP~1 compounds include GLP-1 analogs
of fornula V (SEQ ID NO:6) wherein the analogs have the
sequence of GLP-1(7-37)0H except that the amino acid at

25 position 8 is preferably glycine, valine, leucine,
isoleucine, serine, threonine, or methionine and more
pfeferably valine or glycine and position 22 is glutamic
acid, lysine, aspartic acid, or arginine and more preferably

- glutamine acid or lysine and position 27 is alanine, lysine,

30 arginine, tryptophan, tyrosine, phenylalanine, 6r histidine
and more preferably alanine. o

Other preferred GLP-1 compounds include GLP-1 analogs

of formula II wherein the analogs have the sequence of GLP-




anal ogs or fragnents of GLP-1 analogs in which glycine at 20 position 22
and preferably alanine at position 8 have been replaced w p ang&%er anm no
acid. Wien position 22 is aspartic acid, glutamc acid, ar Wie " or

| ysi ne, Wib&¥462%n 8 is preferably glycine, valine, |euciPel/USHMIEES ne,
serine, threonine or methionine 25 and nore preferably valine or glycine.
When position 22 is a sulfonic acid such as cysteic acid;~position 8 is
preferably glycine, valine, |eucine, i'oso_l ecine, serine, threonine or

met hi oni ne and nore preferably valine or glycine. 30 O her preferred GLP-1

conpounds, J I GLP- Ral.o of formula.lV (SEQID NO,S) _wherein the
anal ogsqhgvﬁ)#gle esxé:cﬁa (]atn(;%glaorT gcaep-irf%%ﬁﬂ—? e'-%e%?%ﬁja?nt ﬁeglé%\r?ﬂ%eaci d at
posi ti ortwd,i rpidfrerakini gl weiinks el édieed | £t nghe gBehpucbNe] ssligne,

t hreonin or_.net hi gni ne and nore 35 (s‘irief,er ab val i pepr giéci ne and

posi ti oPBFPIE AR Fni EOPLFHRR 2bbs PR 69627 BREF LSRR/ #8165 19  aci d,

asparti @atitd.ors @8, Ngosdrt ifirsta Tl neo el GOrE3, Psed BE 8bhy24) ubssdtisn aci d.
QO her preferred @P-1 _conmpounds include G.P-1 analogs ,of formula IV (SEQ

1D N 5 h &S0 2naPRfs AR the BPSEgtRInce! of PEEFELPR- 37) OH except

that theaTniersisd HosiRadd 39 Sési pf& @bl mdl ysédeionatyne, |eucine,
| sol eucine, serine, threonine, or_ nethionine and nore preferably val i ne or

gl yci ne Sirfd sfofinarb ey amsing sG3dl Rt  the R espR®ing, Pestebalnel seri ne,

gl ut am 4Gk cReRarti-a73@waci d, tryptophan, tyrosine, phenylal anine and
more preferably histidine. Gher preferred GLP-1 conpounds include G.P-1
anal ogs of OFhey priefersed GMING Fjompramsis ahdambysIhalrclvde: sequence

of fo- Vegmi et isespt cthatalte AU AYA G, K ReRLELam By Lgy Pt eranty
Asp22-GLP-1(7-37)0H, Arg22-GLP-1(7-37)0H, Lys22-GLP-1(7- |
37)0H, Cys22-GLP-1(7-37)0H, val8-Glu22-GLP-1(7-37)0H, Val8-
Asp?2-GLP-1(7-37)0H, Val8-arg22-cLP-1(7-37)0H, ValB-Lys22-
GLP-1{7-37)0H, ValB-Cys22-GLP-1({7-37)0H, Gly8-Glu22-GLP-1(7-

15 37)0H, GlyB-Asp?2-GLP-1(7-37)0H, Gly8-Arg22.GLP-1(7-37)0H,
Gly8-Lys22-GLP-1(7-37)0H, Gly8-Cys22-GLP-1(7-37)0H, Glu22-
GLP-1(7-36)OH, Asp22-GLP-1(7-36)0H, Arg22-GLP-1(7-36)0H,
Lys22-GLP-1(7-36)CH, Cys22QGLP-1(7-36)0H, va18-Ggilu22-gLe-
1(7-36)0H, Val8-Asp22-GLP-1(7-36)0H, Val8-Arg22-GLp-1(7-

20 36)OH, Val8-Lys22-GLP-1(7-36)0H, Val8-Cys22-GLP-1(7-36)0H, -

| Gly8-Glu22-GLP-1(7-36)0H, Gly8-Asp22-GLP-1(7-36)0H, GlyS-
Arg22-GLP-1{7-36)0H, Gly®-Lys22-GLP-1(7-36)0H, Gly8-Cys22-
GLP-1(7-36)0H, Lys23-GLP-1(7-37)0H, Val®-Lys23-GLP-1(7-
37)OH, GlyB—Ly323—ch-1(7—37)0H, His24-GLpP-1(7-37)0H, VvalB-

25 His24-GLP-1(7-37)0H, Gly8-His24-GLP-1(7-37)0H, Lys24-GLP-
1(7-37)0H, Val8-Lys?4-GLP-1(7-37)0H, Gly®-Lys23-GLP-1(7-
37)0H, Glu30-GLP-1(7-37)0H, Val8-Glu30-GgLP-1(7-37)0H, GlyB-
G1lu30-GLP-1(7-37)0H, Asp30-GLP-1(7-37)0H, Val8-asp30-gLp-
1(7-37)0H, Gly8-asp30_-gLp-1(7-37)0H, G1n30-GLP-1(7-37)0H,

30 val8-¢1n30-GLP-1(7-37)0H, Gly8-Gln30-GLP-1(7-37)0H, Tyr30-




~isoleucine, serine, threonine, or nethionine and nore preferably valine or
glycine and position 22 is glutamc acid, |ysine, aspartic7§cid &%

argi nine and nore preferably glutamc acid or |ysine and po HO§ A>3 i s

| ysi ne, awgiorierey 20 glutamic acid, aspartic acid, and hi sordiseeszmwsl nor e
preferably lysine or glutamc acid. O her preferred GLP-1 conpounds i nclude
A P-1 analogs of*formula V (SEQ I D NO 6) wherein the analogs have the
sequence of G.P-1(7-37)0OH except that the amno acid at 25 position 8 is
preferably glycine, valine, | euci ne, ~ i%leucine, serine, t hr eoni ne, or
met hi oni ne and nore preferably valine or glycine and position 22 is

gl ut ani c GAdE-d, (MBS, Ataied+Tvar >2biGL,P-ok (B3l YOHme 3 Graxtmriapl -y

gl utam ne _acid or |ysine and'fosition 27 45 q%ﬁﬁége, Iysine, 30 argj nine,

rypt ophart! P oSiars DrsHidhyh 61 2 QL ofa k| <i97d IreSL i o @ ef@heibt y

al ani ne. he r P-1 co i nelude G P- I f formula

11 wherei getrﬁg ‘?ﬁ‘g’lf“gg‘;ﬁg;aﬁéﬁ? h lf(%g#g% ]o?f-@é Gy ﬂ?é%%ss%% 46227
PCT/ USD1/ 43365138, HIVSRQIRAGRNN (Nt (e, 38,7 86161 Ay popigd on 8 and

one, two, or three amno acids selec{{ﬁ?fr(nn oup cohsi'sting of
posi tiHn YalSesiui3dn-GLip- POsidiion, 121y80% i Vh cifh-1posid)ou,1G 1480k tion

22, position 23, position 24, position 5 26, position 27, position 30,
posi ti on SLP-BdIrBT0MEE3 Valfodile’dn GIA- posi I EH 351 yodila h @&- 1 -
ot ve GLAYIPHY 331Gt G oaPed Ve B e e G Yo S
oS P R W BB o el D
OLLs oo TP Sla gt ), -t 27
Val8-Xs 2¥alfPLYE? P3BLEH 1 (A3F- GHU 2 BARIBPLIsA 5 -GLP-1 (7-37) OH, His35-
GLP-1(7-37)0H Val8-His35-GLP-1(7-37)0H, Gly8-His35-gLp-1(7-
37)0H, Pro35-GLP-1(7-37)0H, Val8-pro35-GLP-1(7-37)0H, GlyS-
Pro35-GLP-1(7-37)0H, 6lu35-GLP-1(7-37)0H Va18-Glu35-GLp-1(7-
37)0H, Gly8-Glu35-GLP-1(7-37)0H, Val8-ala27-GLP-1(7-37)O0H,

15 val8-His37-GLP-1(7-37)0H, Val®-Glu22-Lys23-GLP-1(7-37)0H,
lVa18—G1u22—G;u23—GLP—1(7-37)OH, val8-Glu22-a1a27-GLP-1 (7~
37)OH, Va18;G1y34-Lys35—GLp_1(7—37)0H, val8-His37-GLP-1(7-
37)0H, Gly8-His37-GLp-1(7-37)0H, val8-Glu22-ala27-GLP-1(7-
37)0H, Gly8-Glu?2-a1a27-GLP-1(7-37)0H, Val®-Lys22-Glu23-GLP-

20 1(7-37)0H, and GlyB-Lys22-Glu23-GLP-1{7-37)0H.

Another_preferred group of GLP-1 analogs and

derivatives for use in the present invention is composed of
QOlecules of formula VI (SEQ ID NO: 7)

25 R1-X-Glu-Glyl0-Thr-Phe-Thr-Ser-aspl5-val-ser-

Ser-Tyr-Leu20-¥ -Gly-Gln-aAla-3la25-Lys- 2z -
Phe-Ile-ala30-Trp-Leu-vVal-Lys-Gly35-Arg-Ra

formula VI (SEQ ID NO:7)




15 37)OH, d y8-Asp22-GLP-1(7-37)COH, G y8-Arg22-GLP-1(7-37)H,

d y8-Lys22- GLP-1(7-37) OH,_ @ y8- Cys22- GLP-1(7-37) OH, Glu22- GLP-1(736) OH
Asp22- GLP-'1(7-36) OH, Arg22-GLP-1(7-36)OH, Lys22-GLP-1(7-36
Cys22- GO 07/46235) OH, Val8- Glu22- GLP- 1(7-36) OH, Val8- AspROT/UBRAS{6E. 36) OH,
Val8- Arg22- GLP-1(7 20 -36) OH, Val8-Lys22- GLP-1(7-36) CH, |
Val8- Oys22- GLP-1(7-36)OH, 4 y8-d u22- GLP-1(7-36) OH, e

G y8- Asp22- GLP-1(7-36) OH, G y8- Arg22;Gl P-1(7-36)CH,

A y8-Lys22-GLP-1(7-36) OH, G y8- Cys22-“GLP-1(7-36) OH, Lys23- GLP-1(7-37) OH,
Val8- Lys23- GLP-1(7- 37)OH, dy8-Lys23-G.P-1(7-37)OH, His24-GLP- 1%7 37) OH,
val 8 25 Hi s24whepein7-Ry)oH, sel 98tefs fyomy Phe( granpORenE)SLAnG) P

Giuzo ool TSRl B R ETE ey PR b e S Rty B e 1 (7 sy o

Asp30- G_hl§(1¥d3ﬂ}?0-ﬁ hzaqneompls@samn@(7h®mym=steiyaeAspéph@tP- 1(7-37) OH,
GLn30- G—E’l&&%oﬁéiﬁb'l ﬁ@séffé&@lnéﬁagaf ﬂézméZhﬂLhﬁsﬁa 330 Pz1(7-37)0H,
Tyr3Q_ 7 June y BET USDI T 1 P I(7-37)OH
" Val 85Tyr§91@1=ee’@( frsm)tl:# 9}‘9BPT998§1&WS(?f é#ﬁlaﬁlser elGL ¥¢7-37) OH,
VoI5 SR B AL eass o8 Ssteestctol e G DT
a S - - X -H s u N
Val8- Glu%ﬁnfif’ti’(’é- %%%ﬁ* d%%z d‘Hi‘JézL Bp: 1%‘%’-‘3 ?-éjiH GA¥a34% & P-1(7-37) OH,
Val8- Ala8é1&tPed( Txam) the §hydp Abaldi StPad (3 GINOHG16]yAda@ Pat( 7- 37) OH,
Val8- Gly§4rG_§né(@1§7)an %y s &Gly34gGLP-1(7-37) OH, Ala35-GLP-1(7-37)CH,
Val8- Ala35- GLP- 1(7-37) y8- A1a35- GLP- 1(7-37) OH, Lys35- GLP- 1( 7-37) OH,
10 VAl e- Lys35- GLP- &J(lat@aiy @re@yse@ygsaum_@f 1GLP3Y) compornggsfor use
GLP-1(7- H)Qﬂe gééséhé?»ﬁx%ﬁtﬂ&ﬂ §Z)§§scﬁ>¥§aﬂﬁ3ﬁo%i’7iﬂs 373K,
Pr035- GLP- 1 Val 8- Pr 035- G_P- g g bt 535- GLP-1(7- 37) OH,
GLu35- G_‘Fmi%ﬂfs%?) @ﬁ%?@%ﬂﬁﬁs%fcﬁbf’ﬂ 1-3% 04'51-%“%8701535 &R (7-37) OH,
Vals8- Alazé’}ﬁ_xﬁ’rlcipisj?)ﬂ-k'? Lp ol Bhéd aﬁ:?d@l-f’oiaﬁtﬁ&ébf and
xg:g g J@% %%%ugiﬁa grgg égtabfglsa 3 ghg%ggg_GEEG% é at)f}gst

one modification selected from the group consisting of:

' (a) substitution of glycine, serlne, cysteine,
threonine, asparagine, glutamine, tyrosine, alanine, valine,
isoleucine, leucine, methionine, phenylalanine, arginine, or
D-lysine for lysine at position 26 and/or position 34; or

20 substitution of glycine, serine, cysteine,-threonine,
asparagine, glutamine, tyrosine, alanine, valine,
isoleucine, leucine, methionine, phenylalanine, lysine, or a
D-arginine for arginine at position 36;

(b} substitution of an oxidation-resistant amino

25 acid for tryptophan at position 31;

(c) substitution of at least one of: tyrosine for
valine at position 16; lysine for serine at position 18; -
agpartic acid for glutamic acid at position 21; serine for
gl&cine at position 22; arginine for glutamine at position

30 23; arginine for alanine at position 24; and glutamine for
lysine at position 26; and

(d) substitution of at least ome of: glycine,
serine, or cysteine for alanine at pcsition 8; aspartic
acid, glycine, serine, cysteine, threonine, asparagine,

35 glutamine, tyrosine, alanine, valine, isoleucine, leucine,



37) OH, Val 8- Gly34-Lys35-G.P-1(7-37)OH, Val8-Hi s37-CG.P-1(7- 37)OH,

d y8- Hi s37- GLP-1(7-37)0x, Val 8-d u22-Ala27-G.P-1(7- 37)CH, 005

d y8-d u22- Al a27- GLP-1(7-37) OH, Val 8-Lys22-Glu23-G.P 20 1( 77:%[‘/.)30% and

d yB- Lys2¥002/46237 GLP- 1(7-37) Ox. Anot her preferred group BETASM/418hal ogs
and derivatives for use in the present invention is conposed of nolecules
of formula VI (SEQ ID NGO 7) 25 e

R1- X-d u-d y10- Thr - Phe- Thr - Ser - Aspl S—_Vgé- Ser- Ser-Tyr-Leu20-Y
-@y-An-Ala-A a25-Lys- Z - Phe-11e-Al &30-Trp-Leu-Val -Lys-Qd y35-Arg-RZ
formula VI (SEQ ID NO:7) 7 June 2005 WD 02/46227 PCT/USQ /43165 22

- wherei n: REetis sdhect ed fohemtllad agrioep foonglsttiamg ofadi-d kistpaBitson

D histidine, desam ng:hj.st.idin -am no- _hj.sti.di.n Q- xy- hi stidine,
"hormhi st i i’nes’%ré'?’prgr‘ia-cygtue&ﬁ%rfet f%?%ﬁm&r‘l’.'dian@% aa%ldmg‘ﬁ"pr%%wr%’ﬁﬂ?’hi stidine; X
i s 5 sel edvepsiimem teHemgmsup veddsiest ibsgleucing, deucived., mehhiondns. and
.al pha- net = : IS, t : .St fut@ke G N,

Al a, Thr, @ge}:ﬂega%r&ﬁéa%l%% i%%%glel%g?ﬂeed%ﬁ_g{m t R:el.cg{r)o&[jdd cdg{gi%‘% ng of @ u,

A n, APa, aRHd fogepspaydig poigh@tRposdtsion @3 Bndanot her preferred group

of G.P-1 conpounds f %sﬂi&uﬁ:ﬂ%npbisgé{di@i@,méé%qﬂé dhpplasad in WO
91/ 11457, and consists essentially of , -1(7-34), GP-1(7-35), QP-1(7-
36), or GIPTFOPIZPY, SPATRE iR EA Bier SRR, alattine, valipe,

phar maceutiisodleuy-iaes e dlcallities aes ht bai eef,, diavhegdlallagaisie, Yr alee D-

modi ficatign,sel ected from the. group _consisting . qf:. (a): substit.ution of

gl yci ne, Ser fqrslgcyg gteéii r?g, atl?‘l‘f%%&ﬁ:én ,oréns ;ftrgd‘%r%:él,dléﬁ(eutfé’rﬁuﬁ.‘el,Sttlﬁlglsei ne,

al ani he, el positiosolleusihes eineudinnshenstlisdrditvg,iguserid alani nd) .ar gi ni ne,
or D lysig fahd Y&Ne e BOBskiehcel ALY RAYd icah Y QnAldy pe
substitution o | ycine, serine, cysteine, threonine, _ asparagi né,

gl ut am nei™ fhesPndora amchéhe gipe, acids substituted at position 7

can optionally be in the N-acylated ox N—alkylated form.
Because the enzyme, dipeptidyl-peptidase IV {(DPP IV),
15 may be responsible for the observed rapid in vivo
inactivation of administered GLP-1, [see, e.g., Mentlein,
R., et al., Eur. J. Biochem., 214:829-835 (1993)], GLP-1
analogs and derivatives that are protected from the activify
~of DPP IV in the context of a fusion protein are preferred,
20 and fuéion proteins wherein the GLP-1 compouhd is Gly8-GLp-
1(7-37)0H, Val8-GLP-1(7-37)0H, a-methyl-AlaB-GLP-1(7-37)0H,
or GlyaeGlnzl—GLP~1(7-37)OH are more preferred.
Another preferred group of GLP-1 compounds for use in
the bresent invention consists of the compounds of formula
25 VII (SEQ ID NO: 8) claimed in U.S. Patent No. 5,512,549,

which is eXpressly incorporated herein by reference.

Rl-Ala-Glu-Glyl0-

Thr—Phe—Thr—Ser-Aspl5—Va1—Ser-Ser—Tyr—Leu20—

30 Glu-Gly-Gln-Ala-Ala25-Xaa-Glu-Phe-Ile-Ala30-
| Trp-Leu-Val-Lys-Gly35-Arg-R3
| I
g2
formula VII (SEQ ID NO: 8)

35




i sol euci ne, |eucine, methionine, phenylalanine, lysine, or a D arginine
for arginine at position 36; (b) substitution of an oxidatipnp;iesigt ant

am no 1.d.for tryptophan at position 31; (c) substit n, of _at |east
one of ,‘3‘?9?’3&371% for wvaline at position 16; lysine for ngﬂsﬁwﬂfs posi tion

18; - aspartic acid for glutamc acid at position 21; serine_for glycine

at position 22; arginine for glutamne at position 30 23; arginine for

al anine at position 24; and glutam-ne4dor |ysine at position 26; and (d)

substitution of at |east one of: glycine, serine, or cysteine for alanine

at position §; rthe. acid;. qlycinhe, serine, cysteing, threonine, :
aspar agi ne, g‘@%se@ a%!lné,s tsfii(‘)aﬁ%r%f %%liﬁ?ee q;aﬂ"}%e‘?m?%b?'é%g - $2ucine, 7
June 20081daRc2/or6227 1 PCTAUSA HadR Gty 22r metihiialise, or phenyl al anine .
for gl upap £ s, -at jqt.i 9. | o ine. threonine, asparagine,.
gl utam #e@%ﬁf%lgi’ln% a athn'i E{eg, Val %%%%Qigg%l %%‘%:r?n%él gtarie, t hi oni ne, -or
pheny| aFSRERE Q%ygﬁﬁgllatu%@%l?%ﬁdm?yéndoaI usapbeentacRd £6r aspartic
~aci & at spoeictiedn £1bin 8hd GepuplbSidiHt oy s WINCIOIL, 018 QAL afY St €i ne,

t hreoni ne, asparagi ne, glutamne, tyrosine, alanine, valine, isoleucine;

| euci neX@fef-fi G¥ENST AFSphenyl al ani ne, or the D or N-acylated or al kylated
form of hi st MOFFePFEESRISei gPAROYRGR qfoSiommyd a7 IViareitse iin tite

substityt.j [ .(b) ( and (e),. the suhstituted am-no, aci ds can
opti ona H?ggglt ?Lﬁ gﬁgl%—?f FH gﬁastehénaﬁ?)ﬁéﬁ"aga&s U d‘j;tlﬁaosi tion 7
can opt€enaid yulleranchdie adrdcy| deeh aiode apiet &t 6 f ebfboBaaause t he

enzyme, _di peptidyl -peptidagse |V (DPP 1V), 15 may be responsible for the
ob érveﬁorﬁﬁga FK{ gg’\?ous? nalt F#&t PEfSEntadpvensione e thosg dee, e. g.

Mentl eigni R xabt 18! ar p.:d. ~Biachem. 214:829-835 (19 B%i,.GLP-l
anal ogs and de??véti%lé ' Fﬁatl%rgsp of e%?‘%rdal?éﬁﬁ?t?lcéyiu?eat 1s
Gly-OH. Other highly-preferred compounds of formula IV for

use in the present invention are those in which Xaa is Arg,
R2 is Ce-C10 unbranched acyl, R3 is Gly-OH, and R! is 4-
i5 imidazopropionyl. An especially preferred compound of

formula IV for usé in the present invention is that in which

Xaa is Arg, R2 is Cg unbranched acyl, R3 is Gly-OH, and R1
is 4-imidazopropionyl.
Preferably, the GLP-1 compounds comprise GLP-1 analogs

20 wherein the backbone for such analogs or fragments contains
an amino acid other than alanine at position 8 (position 8
analogs). The backbone may also include L-histidine, D-
histidine, or modified forms of histidine such as desamino-
histidine, 2-amino-histidine, B-hydroxy-histidine,

25 homghistidine, e~fluoromethyl-histidine, or o-methyl-
histidine at position 7. It is preferable that these
position 8 analogs contain one or more additional changes at
positions 12, 16, i8, 19, 20, 22, 25, 27, 30, 33, and 37
compared to the corresponding amino acid of native GLP-1(7-

30 37)0H. It is more preferable that these position 8 analogs -

contain one or more additional changes at positions 16, 18,



of DPP IV in the context of a fusion protein are preferred, 20 and fusion
proteins wherein the GLP-1 conpound is Ay8-GP- | (7-37)CH,

Val 8- GLP-1(7-37) OH, a- met hyl - Al a8- GLP-1(7-37)OH, or 7 June 2005

G y8- A n2wO@2Re(7- 37) OH are nore preferred. Anot her prefecreshigsmsp of
GLP-1 conpounds for use in- the present invention consists of the conpounds
of formula 25 VIl (SEQID NO 8) clained in U S. Patent Ne- 5,512, 549,
which is expressly incorporated herein_hy reference. R1-Ala-Gu-Glyl0_

Thr - Phe- Thr - Ser - Asp15- Val - Ser - Ser - TyF-E uz20 30

du-dy-d -AIZ%-AI % Xaa- 3 u- Phe II - Al a30- Trp-leu-Val-Lys- 3 y35-Arg-R3
R2 forml% Vi %%é PDERBPagRR3&07 £ HEOTBESPONBIDg) ABIRP PETALED! | 43165

24 wher eimatRbed S;L.s’elqu?t@d)b}pmthe group consisting of 4-
I m dazopr opi on)r([ 4-im_dazoacetyl, or 4-inmdazo a,a dinethyl -aceti/ R is
sel ected from tfe 3gPE&H STEERS ﬁ@m@PtGStEQOGBBb@aﬁéﬁéégaé?IGLBr (%

.absent; R379H Gneeletel ede BinbacatouR £68sLebANI20ksChrl Chbon Mn and,
Xaa is_Lys.or Arg. Mre preferred conpounds of formula use I n the

present | MAEnOFERPaFEEAGEATION OfhEENPKABNRE o gturdsiae s Iteigimore
U”bra”Che@réibkreﬁV%Ha%D&ﬁ aee&eabﬁdt@OEH@anﬁseit&91£§2§E'3%%N%£§§ use in

t he present, invention are those in which Xaa is Ar
unbr anched?acyhe amdnR3apid atypogitdpRed h$gﬁﬂ?sb¥bﬁéﬁdeﬂltbnpounds of

formul a | ¥1i@k neUse he t ar e Xaa.is Arg,
R2 is C6- glgeuﬁgr ang%%né@%@ﬁ@%‘%@ hQ&@QEb?ﬂe, §%{_-Lﬁ9é tﬁgg’&f&" Ck

|n1dazoprHEFBH9P1nAna§§p@@FQIPye§E§ﬁblYeﬁabbm90mndngClmernuIa.iS/for use

ggyfhf%gr@%@Btmbﬁéeﬂiégerkédt@ﬁﬁt'Qnmgaﬁbtlgﬁat6Stﬁ$95uﬁgti§ué§%ﬁpbranChed
position 12 and 8, the amino acid at position 22 is

substituted with glutamic acid.
In another preferred embodiment, the GLP-1 analog is
GLP-1(7-37)0H wherein the amino acid at position 16 is
15 selected from the group consisting of tryptophan, ,
isoleucine, leucine, phenylalanine, or tyrosine. It is more
preferred that in addition to the substitution at position
16, the amino acid at position 8 is substituted with
' glycine, valine, leucine, isoleuéine, serine, threonine, or
‘20 methionine and mbre.preferably valine or glycine. It is
even more preferred that in addition to the substitutions at
position 16 and 8, the amino acid at position 22 is
substituted with glutamic acid. It is also preferred that
in addition to the substitutions at positions 16 and 8, the
25 amino acid at position 30 is substituted with glutamic acid.
I; is also preferred that in addition to the substitutions
‘at positions 16 and 8, the amino acid at position 37 is
substituted with histidine.
In another preferred embodiment, the GLP-1 analog is
30 GLP-1(7-37)0OH wherein the amino acid at position 18 is
selected from the group consisting of tryptophan, tyrosine,
phenylalanine, lysine, leucine, or isoleucine, preferably

tryptophan, tyrosine, and isoleucine. It is more preferred



IS 4-im dazopropionyl. Preferably, the GLP-1 conpounds conprise G.P-1

anal ogs 20 wherein the backbone for such anal ogs or fragne ts C 655? ns
amno.acid other than alanine at position 8 (position 8 an ?
backboNtO A¥3P231 so i ncl ude L-histidine, D histidine, or Pﬁii/dlfﬁﬁli/@élﬁﬁf ornms of
hi stidine such as desam no- hi stidine, 2-am no-histidine, -
0- hydr oxy- hi sti di ne, 25 honnhistidine a-fl uor onmet hyl - hi stidi he, or
a-met hyl + histidine at position 7. is preferable that these position 8
anal ogs contain one or nore addltlonaF changes at positions 12 16, 18,

19, 20, 5 ared to the.corr. di ng am no
aci d of %%%I%% él&%ég 6§35?§}gu$%t19u re SFGFEPé%IQHJ}t‘t se position
8 analo@@lnuo@tadnabnpoeitﬁoneBaﬂdlbubaﬁht&h&ﬂg&&t&tgﬂg&nhbqns 16, 18, 7
June 209 g ﬁ$46227 PCT/ 801143165 25 22, 25 agnd 33 conpared to the
correspon Fg’ ant no-act d-3f eﬂ%f?@e EEPIRET- SRFEARLAR 2 O ef er r ed

enbodi neathiohenElRad maﬁéogreseﬂﬁlﬁk(wial@ﬁb%rv\@gwllﬁet hezamjgo acid at

position 12 is selec roup consisting of tryptophan or
Pyr Bsi tevaf oS RFEt T ued, That Hat afis bhar: Fonthe EHBSSIEURLOnS, i at

posi ti qrosilPioh hes ammos pctile admPOS| LE0a 8¢i §0§E|E§bht gbedgwi th gl ycine,
val i ne, l.eucjne, iso|eucine, serine, threonine, nmet hi oni ne and nore

pr ef er dBIYE VIR HRY oF GRyetnkamie agidg e@EnlﬁDﬁésﬁrEféﬁﬁ§§e§h§hatn addi tion

to the ibsdditsd®nSo athe POt 0R: 4208805 8, BQ?ti‘gthlgc'aﬂdab PERLL i on 22
I's substjtuted, mnth glutanilc acid. in anotﬁ preferred embodi ment, the

GLP-1 AmRRy 3&id @ip-newl g hise @%bﬁhetuﬁeﬁowaéhdg&utpmf:t aoRd16 is 15
sefect ed: fypratde ﬁf@f&f&i‘%ﬁéﬁ “Enoéd&{&% péé“ e' é@b@%‘cggi?hsuc' ne,

phenyl al ani ne, or ‘tyrosine. IS nore pre erre 'on to the
substltQHlﬂﬂﬁ%ﬁl?R%|¥$cﬁﬂdﬁﬂ& ﬁhﬁe%ﬂnm@ acid at pgsltnon 87i $ssubsti t ut ed

Wth substituted with histidine
In another preferred embodiment, the GLP-1 analog is
GLP-1(7-37)0H wherein the amino acid at position 19 is
15 selected from the group consisting of tryptophan or
phenylalanine, preferably tryptophan. It is more preferred
that in addition to the substitution at position 19, the
amino acid at position 8 is substituted with glycine,
valine, leucine, isoleucine, serine, threonine, or
20 methionine and more preferably valine or glycine. It is
- even more preferred that in addition to the substitutions at
position 19 and 8, the amino acid at position 22 is
substituted with giutamic acid. It is also preferred that
in addition to the substitutions at positions 19 and 8, the
25  amino acid at position 30 is substituted with glutamic acid.
' It is also preferred that in addition to the substitutions
at positions 19 and 8, the amino acid at position 37 is
substituted with histidine
| In another preferred embodiment, the GLP-1 analog is
30 GLP-1(7-37)OH wherein the amino acid at position 20 is
phenylalanine, tyrosine, or tryptophan. It is more
preferred that in addition to the substitution at position

20, the amino acid at position 8 is substituted with




gl ycine, valine, |eucine, isoleucine, serine, threonine, or 20 nethionine
and nore preferably valine or glycine. It is even nore prﬁ% rre hat I n

addition to the substitutions at position 16 and 8, the a Bm%
position ¥4 dfgsubstituted with glutamic acid. It is als %fﬁedthat
in addition to the substitutions at positions 16 and 8, amno acid
at position 30 is substituted wwth glutamc acid. It |s a%so preferred
that in addition to the substitutions at positions 16 and 8, the am no
acid at position 37 is substituted w €/ Histidine. In another preferred

embodi nent, the GLP-1 analog is 30 G.P-1(7-37)OH wherein the anino acid at
posi tion EBMainesevediae f Aewmoine. grl@ﬁ{lwsliest segiok,t tt%meophaﬂ, byr osi ne,

henyl al a N r | han,
Urodi e Heihidniid\end fidFe"Bredlera¥ S iENGe BoLE R RE. R 1S  hanh7
PCT/ USQ / #¥E85 rzgge mivgfsmredddiheitodnt @ddigisnbsoi thei subatiposibnenat8, the
ami no aci el sl LRl e ISLLULed Wi . olugiRe,y Y3l e, | euc ne,

i sol euci né, ‘serine, threonine, net hi-oni ne nor e preﬁerably val i ne or
gl yci ng. ﬁmhsiﬂiU¢w@hwnmbegﬂuehmuceacumat it addiaflsonprefelreedubbatt utions

at  position a pasi tion, 22 is., substiLtuted with
glutam c a%<?gaf%m%n glso %F& u%ﬁa%‘ 3% BBSFFFoﬁStSO ﬁga %ﬁ?utions
at p05|t|@ﬂgnm86@nd ar Db51tamnn60aasdsabspmsutednwsﬁhlgl&uhmictuteﬂ.mﬂth

0 o 39 s Mol pkBell R iate S8R PO D hong
substltutaﬁ wmshthbsslanaanSanhhbeamﬁhefatﬁddaentedhﬁﬁah 3thgesGP-1
anal Pug} %&Z é Sﬁt%mﬂ g B the amino acid at position 19 is 15
sel ec ed rom e g P&tPAG®of tryptophan or  phenyl al ani ne,
preferably t ryﬁhophamhelrt prefepredpeabedimadntt hahei GLRddI hhaDo&oighe
SUbStitUtbﬂ%—ﬁ%?ggéﬁbho@hégélnhghe amino acid at position 25 is
selected from the group consisting of valine, isoleucine,
and leucine, preferably valine. It is more preferred that
15 in addition to the substitution at position 25, the amino
acid at position 8 is substituted with glycine, wvaline,
leucine, isoleucine, serine, threonine, or methionine and
more preferably valine or glycine. It is even more
1pr¢ferred that in addition to the substitutions at position
20 25 and 8, the amino acid at position 22 is substituted with
glutamic acid. It is also preferred that in addition to the
sﬁbstitutions at positions 25 and 8, the amino acid at
position 30 is substituted with glutamic acid. It is also
preferred that in addition to the substitutions at positions
25 25 and 8, the amino acid at position 37 is substituted with
' histidine. '
o In another preferred embodiment, the GLP-1 analog is
" GLP-1{7-37)0H wherein the amino acid at position 27 is
- selected from_the group consiéting of isoleucine or alanine.
30 .It'is more preferred that in addition to the substitution at
position 27, the amino acid at position 8 is substituted
with glycine, valine, leucine, isoleucine, serine,

threonine, or methionine and more preferably valine or




amno acid at position 8 is substituted with glycine, valine, |eucine,

| sol euci ne, serine, threonine, or 20 nethionine and nore pr?feragbg val'i ne
or glycine. It is even nore preferred that in addition to Hane 2005
substitwo @22zt position 19 and 8, the am no acid at PEIWSOAIBR-i S
substituted with glutamc acid. It is also preferred that in addition to
t he substitutions at positions 19 and 8, the 25 am no acid-at position 30
is substituted with glutamc acid. _l4,is also preferred that in addition
to the substitutions at positions 19 and 8, the anmno acid at position 37

| bs d hi st.idine_ | h ferred dj rent, the GLP-I
anal 09 18V ST P Y SR WS G E gk 1P GG O bhes

pheny| alsarbsie; tdtyt @ss nes isidigrt @hamdisg, ish@%@mcpr&fﬁi rgd that in
addition to. the s SIItUtIOI’l at é)cg\al,tlon the amno acid at_position 8-

i s substRITHEPRi4h ¥ KRS Doy 1%12‘2"76-’!3"@'/ BH Y 438%5LS -abso gl yci ne,

val i ne Prafdfeed | 594 € UGl rzﬁidla-_eirdﬁ\a;o HeE QIS 1 Okt 1 THOPAE: @rgqhgor e
pref %L%valne or glycine. even nore preferred that in addition

to R’ &Eeaﬁmrﬁbm%@tw%wntm b Frdoseh atad msth. on 22
s 5 Su@lutiami@l Fdd. 9l 3 Giagd réﬂex‘ﬁe@"@&?atprﬁ{ dfd {3ty o 1 Ppaddi tion

to the substitutions at positions 20 and 8, the amno aci at" p05|t|on 30
i s substWRRtEFuhinglak aasdtdene 27 eng & sidl?)r@[lm gtdchat i n addition

to the pHasiditdi iPNS g abRQS t@?fvﬁc&f’l am no acid at position 37
is 10 substituted with hi stla:td n ano?ﬁ Jqfeerred enbodi nent, the GP-I

anal og i s Gt RERYRORnEfewiad H@O@inmtacmhaamm teraic2b is  sel ect ed

fropgth G i_ne, d le preferably
Vel Tone, AP SERE il ¥ M A A ped e e Ut fon at
posi ti of-SP3.eudiean i mmm medierived &hag sitbstddittiesh wid el yci ne,

valine, sypstitution at position 33, the amino acid at position 8 is

substituted with glycine, valine, leucine, isoleucine,
serine, threonine, or methionine and more preferably valine
15 or glycine. It is even more ﬁreferred that in addition to
the substitutions at position 33 and 8, the amino acid at
position 22 is éubstituted with glutamic acid. It is also
preferred that in addition to the substitutions at positions
33 and 8, the amino acid at positiom 30 is substituted with
20  glutamic acid. It is also preferred that in addition té the
substitutions at positions 33 and 8, the amino ac1d at
position 37 is suhstltuted with histidine
The GLP-1 cpmpounds have modifications at one or more
of the following positions: 8, 12, 16, 18, 19, 20, 22, 25,
25 27, 30, 33, and 37. These GLP-1 compounds show increased
potency compared with GLP-1({7-37)0H and comprise the amino
acid sequence of formula IX (SEQ ID NO:12)
Xaa;-Xaag-Glu-Gly-Thr-Xaa;»-Thr-Ser-Asp-Xaa;¢-Ser-
Xaalg-—Xaalg—»Xaazo-Glu—Xaazz-—Gln—Ala-Xaay_g,*Lys—Xaaé-;-
30  Phe-Ile~Xaam—Trp—Leu-Xaan~Lys—Gly—Arg—Xaan
Formula IX (SEQ ID NO: 12) |



| euci ne, isoleucine, serine, threonine, or nmethionine and nore preferably
valine or glycine. It is even nore preferred that in addition to the
substitutions at position 20 25 and 8, the amino acid at po&PtioP%®2 is
substit ut W@ 46227 glutamic acid. It is also preferred thatrdmusaddirs on to
the substitutions at positions 25 and 8, the amino acid at position 30 is
substituted with glutamic acid. It is also preferred that-+n addition to
the substitutions at positions 25 25 agﬁ the - am no acid at position 37
is substituted with histidine. In anotfer preferred enbodi nent, the G.P-1
analog is GLP-1(7-37)OH wherein the amno acid at position 27 is selected
fromthe group consisting of isoleucine or alanine. 30 It is nore preferred
.that in adietegn:to the substitution at position 27, the amno acid at

position % is substl tuted _wt h IyC| ne,, valine, |eucine, isoleucine,
serine, tArEom e Mot Sty Jréirrte,p dersamaing-Nbsthdine, 729une 2005
.WD 02/ 46227 PCTI US ycC ven tore preferred that in
addition to the C%ﬁﬁé%qﬁl%%é o@?ﬁY%ﬁPﬁﬁﬁﬁh d1Pfie anino acid at

posi tison 22 is subsﬁd,lhéﬁﬁgty\mﬁeglgigﬁgr@igé%%iiﬁi ghgﬂe ppef grred that
an

in addition to the substitutions at positions the am no acid at
position 30 is subgtethbdhiwedinéutanic acid. It is also preferred that

in additigastojtheaigubghist u{,bgnﬁ%g{:lf pgfétlg&s ‘_tzjﬁa,ﬁq 8, the amno acid at

position 37 1s substifuted wt dine’ I'nanother pfef erred enbodi nent,
t he GLP- 1Xafal §: i Bhe 1(T1@.P-qx 71987) OH wherein the anino acid at position 33

is isol epgl sltyd B, er tHhat i gddition to the substitution
at position 133 t he amn aE:lEle atﬂegg’sﬁﬁ%d Tisubstituted with gl yci ne,

val i A® |%amsisnes: | Set e ime, 'I‘Yas.er?hm, Hyfﬂ’e(IﬂJeneLeﬁbr neilhi oni ne and nore

{)(r)ef erably val}tgae 1§SorTlg£yCJrrS bﬁe?ven nore preferred that in addition
Xaasg is: Leu, Phe, Tyr, or Trp;

Xaaz; is: Gly, Glu, Asp, or Lys;
| Xaays is: Ala, Val, Ile, or Leu;
15 Xaaz; is: Glu, Ile, or Ala;
Xaaze is: Ala or Glu
Xaasz is: Val, or Ile; and

Xaaz7 is: Gly, His, NH;, or is absent.

- 20 Some preferred GLP-1 compounds of formula IX include
GLP-1(7-37)0H, GLP-1(7-36)-NH;, Gly®-GLP-1(7-37)0H, Gly®-GLP-
1{7-36)NH,;, Val®-GLP-1(7-37)0H, Val®-GLP-1(7-36)NH,, Leu®-
GLP-1(7-37)0H, Leu®-gLp- -1(7-36)NH,, Ile® -GLP-1(7-37)0H, Tie®-
GLP-1(7-36)NH;, Ser®-GLP-1(7-37)0H, Ser®-GLP- 1(7-36)NH,,

25  Thr®-GgLp-1(7- 37)0H, Thr®-GLP-1(7-36)NH,, Val®-Tyr!?-GLP-1(7-
37)0OH, Val®-Tyr'?-GLP-1(7-36)NH,, Val®-Tyr!S- ~GLP-1(7-37)0H,
_Vala Tyr*®-GLP-1(7-36)NH;, Val®-Glu®*-GLP-1(7-37)0H, val®-
Glu**-GLP-1(7-36)NH,, Gly ®-G1u*®-GLP-1(7-37)0H, Gly®-Glu?’-GLP-
'1{7-36)NH;, Val®-Asp®’-GLP-1(7-37)0H, val®-Asp®?-GLP-1(7-

30 36)NH;, Gly°-Asp®*-GLP-1(7-37)0H, Gly®-Asp??-GLP-1(7-36)NH,,
Val®-Lys™-GLP-1(7-37)0H, Val®-Lys®-GLP-1(7-36)NH, Gly®-
Lys*-GLP-1(7-37)OH, Gly®-Lys?-GLP-1(7-36)NH;, Leu®-Glu?®-GLD-
1(7-37)0H, Leu’-Glu*’-GLP-1(7-36)NH;, Ile®-Glu®-GLP-1(7-



t he substitutions at position 33 and 8, the amno acid at position 22 is
substituted with glutamc acid. it is also preferred that in addition to
the substitutions at positions 33 and 8, the amino acid at’ #8§44%n 30 is
substit yyg9248:69 20 glutanmic acid. it is also preferred pdwpsotasmddi tion to
the substitutions at positions 33 and 8, the amno acid at position 37 is
substituted with histidine The GLP-I conpounds have nodi ficafions at one or
nore of the follow ng positions: 8, 12, 16, 18, 19, 20, 22, 25, 25 27,

30, 33, and 37. These GLP-1 corrpounds3%h‘bw i ncreased pot ency conpared with
GLP-1(7- 372367 and é:orrp se the ami no acid sequepce of formul'a I X (SEQ ID
NO. 12) H Xabke GG Sﬂfl‘*?rrl Khako) Nifg - A3|§PXa Ifgeb7-37)0H,

Xaal B- X >gg{ar)22@ - Al agdgi.)

Phe- 1| eaél(%l?a (I%% ég}:g%e%% Iq-ex ﬁgéaa):%é;: For nu3I3§ OIH){E (SEQZ ID NO 12) 7
June 2005sp @?/-462236PW72US®¢4§W§ Zgte- -1(7297) Ofiheben MLYRAGTGHB-

L-histidj pﬁl 36 .‘?‘St |ﬂ5én Klg)es@ﬂﬁﬁq(h,l s3t7|) }pe,ﬂ?es %m d}_‘Ps c;| ne,

0- hydr oxy- hi st1di ne uqromet hlstl or a-

met hyl - h3@lh1féh,né§er VS |—§LPAI16(7—@I73) OH\/aISeILeGlUH@LEéxW-&G)NHm, Xaal2 is:
The, Trpp (3333% Il e e Tyr 20 Xaal8 is:
Ser, Trp he 116(?5‘17)\&{ ﬁal cL® a(lz’;]% l?ﬂ )%H For Phe; Xaa28

is: Leu AS@]e-Gﬂi?rl(@HTBQH SeubRin’ -GL? 1@7U,35A§|ﬂ2: d?hlt%*@ 2GR | s
Aa, Valy (419 0%, Lebe 33488971 5(7 G ay ) & s AL8%_grp-1(7-
37)0H, Ser®-Lys®*-GLP-1(7-36)NH,, Thr®-Lys?’-GLP-1(7-37)0H,

10 Thr®-Lys®*-GLP-1(7-36)NH,, Glu?*-GLP-1(7-37)0H, Glu-GLP-1 (7-
36)NHz, Asp?2-GLP-1(7-37)0H, Asp®®-GLP-1(7-36)NH;, Lys?*-GLP-
1(7-37)0H, Lys®-GLP-1(7-36)NH;, Val®-Ala®’-GLP-1(7-37)0H,
Val®-Glu*?-Ala?’-GLP-1(7-37) 0K, Val®-Glu®°-GLP-1(7-37)0H, Vval®-
G1u*'-GLP-1(7-36)NH,, Gly®-Glu®’-GLP-1(7-37)0H, Gly*-Glu*’-GLP-

15 1(7-36)NH;, Leu®-Glu®’-GLP-1{7-37)0H, Leu®-Glu*’-GLP-1(7-
36)NHz, I1e®-Glu’°-GLP-1(7-37)0H, Ile’-Glu’’-GLP-1(7-36)NH;,
Ser®-G1u?’-GLP-1(7-37)0H, Ser®-Glu?’-GLP-1(7-36)NH;, Thr®-
Glu’’-GLP-1(7-37)0H, Thr®-Glu*’-GLP-1(7-36)NH;, Val®-His’-GLP-
1(7-37)0H, Val®-His’"-GLP-1(7-36)NH,, Gly®-His?"-GLP-1(7-37)0H,

20 Gly®-His’’-GLP-1(7-36)NH;, Leu®-His¥-GLP-1(7-37)0H, Leu®-His®’
GLP-1{7-36)NH,, Ileb-His’’-GLP-1(7-37)0H, Ile®-His?’-qLp-1(7-
36)NH;, Ser®~His*'-GLP-1(7-37)0H, Ser®-His?’-GLP-1(7-36)NHa,
Thr®-His*’-GLP-1(7-37)0H, Thr®-His*’-GLP-1(7-36)NH,.

Some preferred GLP-1 compounds of formula IX having

25 multiple substitutions include GLP-1(7-~37)0H wherein
‘position 8 is valine or glycine, position 22 is glutamic
a_c»id, position 16 is tyrosine, leucine or tryptophan,
position 18 is tyrosine, tryptophan, or isoleucine, poéitién
25 is valine and position 33 is isoleucine. Other preferred

30 GLP-1 compounds include the following: Val®-Tyrl-GLP-1 (7-
37)0H, Val®-Tyr!?-G1u?*-GLP-1(7-37)0H, Val®-Tyr'-phe'’-GLP-
1(7-37)CH, Val®’-Tyr*®-Glu?*’-GLP-1(7-37)0H, Val®-Trp'-Glu®*-
GLP-1(7-37)OH, Val®-Leu®-Glu?*-GLP-1(7-37)0H, Val®-Ile-



Xaa30 is: Ala or Gu Xaa33 is: Val, or Ile; and Xaa37 is: Gy, H's, NH, or

is absent. 20 Sone preferred GLP-1 conpounds of formula I)éa'ér}cl ude

GLP-1(7-3 -1(7-36)-NH2, G y8-GLP-1(7-37)OH, dys- Une 2008 N
Val 8-G_P-R%4f%, Val 8- GLP- 1(7- 36) NH2, Leu8- GLP-1(7-37) T,’”g‘ﬁ’“%r?

Leu8- GLP-1(7-36)NH2, Ile'-GLP-1(7-37)OH, |1e8- GLP-1(7-36)NH2,

Serb- GLP-i (7-37) OH, Serb- GLP-1(7-36)NH2, 25 Thr 8- GLP- 1( 7- 37)-CH,

Thr 8- GLP- 1( 7- 36) NH2, Val8- Tyr 12- GLP- 1{73137) OH, Val8- Tyr 12- GLP- 1( 7- 36) NH2,
Val ' - Tyr 16- GLP- 1( 7-37) OH,  Val e- Tyr 16- GLP- 1( 7- 36) NH2,

Val8- Glu22e BP-of.B- 3(¥Ohl7 ) ¥al, 8vaGlugRe CLBI Le7-@HNHE-37) o, val®-

A y8-Q u22- AR 1(7;37) OH,_ dye-d u22- G,P- 1(7-36).NH2,
val ' - AszzT%’!Pg-@é?f%ﬁgi@{l Vg Agp2 Zl&PﬂY(f%Jﬁlég)m:l (7-37)OH,

Gly8- Asp22y743 R-ple15 3716, cEbY 81 ASBZ2 ol Paha7 v39 P NER 18 M348 It 3 1 (7
22-GLP-1(7-37) OH, Val8-Lys22- GLP-1(7-36)NH2, & y8- Lys22- GLP-1(7-37) OH,
A y8- Lys223 Q@ 1(7-36) NH2, Leu8-d u22-GLP- 1(7-37) OH,

Leus- G u22- GLP-1(7-36) NH2, |lea-G u22-G.P-1(7 7 June 2005 WD 02/ 46227
PCT/ USG1/ 43165 T ShEEyreorpeumnds (@D - dhp-nygsemy NFHevention also

Leu8- ASp22ekddinpdg's Ikl in LewtfhAshd? : Qibkdtdi863 Ni2d Exendin-4 are
s LYt
-Lys22- - = , £ 2 S , st :
Ly322-GI G__P-Héﬂeﬁ)rﬁ}tidd@sliiwgéi&aé(gn& Réydleen shown to bind the
Sers- Q3 u22+@.P- 1( 7- 37 X re-. - AP (7536) NH2 + \ ]
Thre-Q uzgq%ﬂi ﬂé%%g%ja%r%@%tﬁﬂéfﬁ%%@t dir production in
As 22101 P-mermmagl)amH, paSaiets etk pg 13 P- IRVeBB) NP, arithr Exeksdid®-LlsR-e HOkIB7) OH,
Thre-Asp2 b - s Lyis23s - N ) r
- Lys22- aéﬁﬁ%gmﬁ&%%%%zz- k= %’% 37‘;%4‘,%)1’@%& 555 -
Thr e- Lys 2218 P-qqonss NBLP-Gru 2 Lhgyp-aq 7 - a9 )Ryt erd | poord 8 (0 QI
65p§§‘gtgf&ﬁ$nagbﬁﬂébﬁ%ﬁ?ﬁhﬁlEg%Q%fﬁﬁh&%@%%k%ﬁ%%ﬁﬂ&&%eé(é%éi@égive of
ys22- - - al ' -Ala27: GQP: - . , e
Val - Glu22"31’%1“57'2 ]ﬁ%-%si%%n%&‘é%?d@%i‘béﬁ’(dﬁ h7)igH any/dnfribitor
GLU30181 P-off ER8INHE 3 ,GBrSr@insat Grfédl IQIR3T) OH, G ys- GLu30- GLP 15
1(7-36) NH2, Leuyg; %1%%&@6&@ %ypi%ﬁ%ﬁﬂ?éé(arpolypeptide
having the amino acid sequence of Exendin-3, Exendin-4, or
an analog or fragment thereof. Exendin-3 and Exendin-4 are

disclosed in U.S. Patent No. 5,424,286,
20

Exendin~3 has the amino acid sequence of SEQ ID NO: 9:
7 8 9 10 11 12 13 14 15 16 17
‘His-Ser-Asp-Gly-Thr-Phe-Thr-Ser-Asp-Leu-Ser-
18 19 20 21 22 23 24 25 26 27 28
25 : : Lys—Gln-Met-Glu—Glu—GluQAla—Val—Arg~Leu~Phe-
39 30 31 32 33 34 35 36 37 38 39
I1e~Glu—Trp—ieu-Lys-Asn—Gly—Gly—Pro—Ser-Ser-
- 40 41 42 43 44 45
Gly-Ala-Pro-Pro-Pro-Ser
. 30 (SEQ ID NO: 9) .




36) NH2, |1 e8- GLu30- GLP-1(7-37) OH, Il es- GLu30- GLP- 1( 7- 36) NH2,

Ser e- GLu30- GLP- 1(7-37) OH, Sere-Glu30- GLP-1(7-36)NH2, Thr 8- .
GLu30- Ge b646:37) OH, Thr 8- GLU30- GLP- 1( 7- 36) NH2, Val8- H sperdinaies 37) on,
Val 8- Hi s37- GLP-1(7-36) NH2, Q y8- Hi s37-GLP-1(7-37)OH, 20 d y8-Hi

s37- G P-1(7-36)NH2, Leu8-Hi-s37-CG.P-1(7-37)OH, Leu8-Hi s37- G.P-1(7-36)NH2,
|| e8-Hi s37-GP-1(7-37)0CH, I1e8-H s37-G.P-1(7- 36) NH2, T

Ser b- Hi s37- GLP-1(7-37)OH, Serb-Hi s37-&P-"1(7-36) NH2, '
Thr 8- Hi s37-A.P-1(7-37)CH, Thr8-Hi s37-A.P-1(7-36)NH2. Sone preferred GLP-1
conpounds of formula I X having 25 nultiple substitutions include

GLP-1(7-37) OHewbereinn 4 RASi theNaRihe %ehidneRfudlociore smPsid e 20i s
glutam c acid, position 16 is tyrosine, |euclne or trégto han, position
18 is tyrosine, tryptophan,8or ¥sol@ucthe, 1gosit8i oA4 285 s1fal dfe and

position 33 is isoleuchgg_gf%r@iup@%iffﬁgdPﬁg_@h?;énggg ungﬁ_?ggLude t he
follow ng: Val 8-Tyr16-G.P-1,(7- 37% , Val 8- Tyr 12- Glu22- GLP- 1( 7- 37) OH,
Val8-3Tyr 16- Phel9- GLP- 18(7187)2@H, 2Val 22 TyR236- @RU225GLR61 R7- 328 OH,

Val 8- Trpl6- G u22_ GLP;, %Ggg)%%_ %ﬁ%ﬁ% ézv%ej%%z %Zl)é?g -
Val8-11el6 7 June 2005 } 2/ f%ﬁé S f4 % 5 1 uE - -1(7-37) OH,
Val 8- Phel6- G u22- GLP- 127- 379 081 Val2- JIBp184Gl332 BEP- 377-38) OB2
Val8- Tyr"-d u22- GLP- 1( Lé V%L'-Bﬂg%g- ug2- G.P-1 -3%% H nd
Vai 811 e16 Gluzz- G 11rS SR o R en e AR G s P Sk E et
invention also enconpé8s £kendli n £dnpdéndd5 Exendi n-3 and Exendin-4 are
bi oly@gi cal I'y active‘peﬁiigffaj%ﬁsl | solated from Helodermatidae |izard
venons and have been sROWT 10 %dp{%e fel =t receptor and stinmulate
CAMP- dependent (SEQpIDdNOti @) in 10 manmmal i an parietal cells. Exendin-3 and
Exendi n-4 are both 39 am no acid peptides which are approxi mately 53%"
homol ogous to GLP-1. They act as potent agonists of GLP-1 activity.
Not ably,  an NsLErIi pambpuhdsinabsedifeludat Exendfin Exeagtcht sk abdbas
Exendln(§£g9po yng%ghgg)bbkgiggdlQPLgktgéuncation of one or more
15 amino acids from the N-terminus and/or C-terminus of Exendin
or an Exehdin analog. Furthermore, GLP-1 compounds include
Exendin polypeptides in which one or more amino acids have
been added to the N-terminus and/or C-terminus of Exendin or
fragments thereof. Exendin compounds of this type have up to
20 about forty-five amino acids.
GLP~1 compounds also include “Exendin analogs.” An
Exendin @nalog.has sufficient homology to Exendin-4,
Exendin-3, or a fragment thereof such that the analog has
insulinotropic activity. The activity of Exendin fragments
25 and/or analogs can be assessed using in vitro assays such as
- those described in EP 619,322 and U.S. Patent No. 5,120,712.
. Preferably, an Exendin analog has the amino acid
sequence of Exendin-4 or a fragment thereof, modified so
that from one, two, three, four or five amino acids differ
30 from the amino acid in corresponding position of Exendin-4
or the fragment of Exendin-4. In the nonmenclature used
herein to designate Exendin compounds, the substituting

amino acid and its position is indicated prior to the parent



15 of Exendin-3, Exendin-4 and GLP-1. An Exendin compound typically
conpri ses a pol ypeptide having the am no acid sequence of Exendin-3,
Exendi n-4, or an anal og or fragnent thereof. Exendin-3 and’EX¢ndd9 4 are

-di scl osed,, Patent No. 5, 424,286. 20 Exendin-3 has .acid
sequence oP é}é@D NO 90 789 10 11 12 13 14 15 16 17 PEFSes

H s- Ser- Asp-d y- Thr- Phe- Thr - Ser - Asp- Leu-Ser- 18 19 20 21 22.23 24 25 26 27
28 25 Lys-A n-Met-d u-3 u-d u-Al a-Vval - Arg- Leu- Phe- 29 30 31 32 33 34 35 36
37 38 39 Ile-Au-Trp-Leu-Lys-Asn-A-y-3d y» Pro-Ser-Ser- 40 41 42 43 44 45
Ady-A a-Pro-Pro-Pro-Ser 30 (SEQ ID NGO 9) WO 02/46227 PCTATNyyf4405 32

Exendi n- 4 hagedie ampy- agiLas uepee® Gy SRR 9 10 11 12 13
14 15 16 17 His-@y-du-dy- Tﬁér]'-Phe Thr-Ser rJAstl}% JQ%I 19 20 21 22

23 24 25 RterdirGonptmd frVaii@hi-tBal- ﬁy&ﬁeﬁn\é&ﬁnﬂﬁy Lesiddnesy 29 30 31 32
33 34 35 _36 37, 38 839 e-QG.u-Tr -Leu Lys-Asn-G y-d y-Pro- Ser-Ser- 40 41 42
43 44 45 PGP aqfr@iﬁiﬂgllﬂr“& GEQHQPJNGEQLG-)l'@_quhétﬁmounds al so

" include Exendlpﬁlci‘ﬂl"ﬁf’f%ﬁfe?éﬁiléd‘ A R gt &Qﬁ?ﬂ e% &f‘# odddincation
an

- of on or re 15 am ng acids fromthe N-term nus nus of
Exen G B/Erendliand sqalpgs wf rﬁﬂl@}ule_mﬁrcoﬁﬁmm NOvcl Lide

Exendi n pol ypeptides in which one or nore am no acids have been added to
the N-term nus and/or C-term nus of Exendin or fragnents thereof. Exendin

conpounds of this type havegup ©0 10 11 12 13 14 15 16 17
Xaa-Xaa-Glu-Gly-Thr-Phe-Thr-Ser-Asp-Xaa-Ser-
_ 18 19 20 21 22 23 24 25 26 27 28
10 Xaa—Xaa-Xaa—Glu—Xaa—Xaa—Ala-Xaé~Xaa~Xaé—Phe—
29 30 31 32 33 34 35 36 37
Ile-Xaa-Trp-Leu-Xaa-Xaa-Gly-Xaa-R
formula VIII (SEQ ID NO: 11)

15 wherein:

Xaa at position 7 is: L-histidiné, D-histidine, desamino-
histidine, 2-amino-histidine, B-hydroxy-histidine,
homohistidine, o-fluoromethyl-histidine or c~methyl -
‘histidine; |

- 20 Xaa at position 8 is: Gly, Ala, or val;
' Xaa at position 16 is: Leu or Val;

Xaa at position 18 is Lyé or Ser;

Xaa at position 19 is: Gln or Tyr:

Xaa at-position 20 is: Met or Leu;

25 Xaa at position 22 is: Glu or Gln:
- Xaa at position 23 is: Glu, or Gln;

Xga'at position 25 is: Val or Ala;

Xaa at position 26 is: Arg or Lys;

Xaa at position 27 is Leu or Glu;

30 ZXaa at position 30 is: Glu or Ala;

Xaa at position 33 is: Val or Lys:;

Xaa at position 34 is: Asn or Lys;

Xaa at position 36 is: Gly or Arg; and



20 about forty-five amino acids. GP-1 conpounds al so include "Exendin

anal ogs." An Exendin anal og has sufficient honol ogy to Exendin-4,

Exendi n-3, or a fragment thereof such that the anal og has Id80¢RA% ropic
acti vi twe odlpezactivity of Exendin fragnments 25 and/or angd-pgSe1e8issbe
assessed using in vitro assays such as those described in EP 619, 322 and
U.S. Patent No. 5,120,712. Preferably, an Exendi n anal og has=t he am no
aci d sequence of Exendin-4 or a fragnment. thereof, nodified so that from
one, two, three, four or five amino &fids differ 30 fromthe amino acid in
correspondi ng position of Exendin-4 or the fragnent of Exendin-4. In the
nonnmencRatir BO§3EFOThSreils§ 't 0 Gddsi Jiiate Bx@neien-E6rpOlNddlatBeos®ysti t uti ng

am no agld_ [ Si by I s i L, oL £t Oat 2005
V0 03/ 48597°Rer B0 L sy Y BRIy 00r 9o URCRREERL foldRRe)
desi gnathatafaliExwadiinc dipsugenius We drahidgflyinn@abdenmél.ly found at

postlon &, obBLGAL Bt R Dast LAPaGR AT Yallnc e R TSE prgger o
f or ful aidireht{8EQakE N@stl)ibed? idh PCU0 phlt <Pt 1Bubhai 48t 16n&7W0O
e Yoo [0 T Sen. A3 Yo S 16 J 20 8L 22, 20,5 29 20 7
37 1| e9%a85TBP- ¥ouXgacXaald)y- KoadR forrad a(Wbhhg (SEQeLD) NGyo11) 15
ot o oo 0208 RBSR1eR aboaT) ¢ sah o o AT 00 kSRS hBHEE R e,
a- f I uor onet hyhehgspi-di flas@bnapietliins kifsttiith Nere2on XagnatnPosSht&E8A 8 i S:
VCJXD Ahgmﬂgéigglélycqsylation éites. Glycosylatién is a chemical
. modification wherein sugar moieties are added to the protein
at specific sites. Glycosylation of proteinsiplay a role in
7 ensuring the correct charge, conformation, and stability of
maturing protein and can-targét the protein to the cell
15 surface and eventual secretion of the protein. Most
importantly, glycosylation effects the in. vivo clearance
rate for many proteins. Sugars can be O-linked or N-linked.
'"Generally, O-linked sugars are added to the hydroxyl-group
okygep of serine and threonine, while N-linked sugars are
20 added to the amide:nitrogen of asparagine. The consensus
site for N-glycosylation is Asn X1 X2 wherein X1 is any
amino acid except Pro and X2 is Ser or Thr. '
GLP-1 compounds are generally not glycosylated in vivo;
howeverf"interestingly the GLP-1 fusion proteins of the
25 present invention that comprise a GLP-1 compound with a C
terminal extension fused to an Fc sequence is glycosylated
at the last serine in the C terminalzextensiOn (SSGAPPPS*)
and at threonine at position 11 in the N terminal region of
Fc (AEPKSCDKTHT*CPPC . . .}.

_In a fifth aspect-of the present invention, there is provided the
use of a heterologous fusion protein as claimed in any one of Claims 1
through 18 for the manufacture of a medicament for the treatment of

patients with non-insulin dependent diabetes meliitus.



Xaa at position 16 is: Leu or Val; Xaa at p03|t|on 18 iS. Lys or Ser; Xaa
at position 19 is: dn or Tyr; Xaa at position 20 is: Net or Leu; 25 Xaa
at position 22 is: Qu or An; Xaa at position 23 is: Qu,’dneEe5 Xaa at
position 25 is: Val or Ala; Xaa at position 26 is: Arg or Lys; .Xaa at
position 27 is Leu or Gu; 30 Xaa at position 30 is: Gu or Ala; Xaa at
position 33 is: Val or Lys; Xaa at position 34 is: Asn or..lys; Xaa at
position 36 is: Gy or Arg; ang_7 June 2005 WO 02/46227 PCTIUSO | /13165
34 R at position 37 is: Ay, Pro, Pro-Ser-Ser-dy-Ala-Pro-Pro- Pro-Ser, or
is absent. The activity of 18 different species that fall w'thin this
gﬁnus is pr ovi[ﬁleﬂsmthTabﬂ:ee:tGOEEuét@%%gﬁ%qmbxﬁh@ﬂalQ@Setﬁg,fibr@ﬁae&l&@élﬂ for

the pres 5.1 n_a escribed in P atent pu cations WO

99/ 257283%%88& eyh%\étgp(%ogfus\i% 50/ BEFST" Seldggnet% a‘f""e 098/ 05351 ( Young
et al.), "ADTQ9FAG788 A yYodirgrert &by )EheV@eaggﬁm@@@a(tBe@ﬂseyl@t ogk¥itvand WO
99/ 43708 (Knudsen et al) The G.P-1 fusion proteins of the present invention
can 10 conprise glycosylation sites. @ycosylation is a chem cal
nodi fi cati on wherein sugar noieties are added to the protein at specific
sites. Gycosylation of proteins play a role in ensuring the correct
charge, conformation, and stability of mnaturing protein and can target the
protein to the cell 15 surface and eventual secretion of the protein- Most
importantly, glycosylation effects the in. vivo clearance late for many
proteins. Sugars can be Olinked or N-linked. GCenerally, O-linked sugars
are added to the hydroxyl-group: oxygen of serine and threonine, while
N-Iinked sugars are




20 added to the am de nitrogen of asparagi ne. The consensus site for

N-gl ycosylation is Asn X1 X2 wherein X1 is any amno acid except Pro and
X2 is Ser or Thr. G.P-1 conpounds are generally not egcosyTgPﬁgmxﬁ Vi vo;
however ; ‘wont/asesti ngly the GLP-1 fusion proteins of thePZF/ypEsdnd
I nvention that conprise a G.P-1 conpound with a C term nal extension fused
to an Fc sequence is glycosylated at the last serine in thé C term nal
extensi on (SSGAPPPS*) and at threoniLnggat position 11 in the N termninal
region of Fc (AEPKSCODKTHT*CPPC . . .). In a fifth aspect of the present
invention, there is provided the use of a heterol ogous fusion protein as
clainmed in any one of Clains 1 through 18 for the manufacture of a
medi camentidtardiherduseatnénsioh prattedmss wi t h non-insul i n dependent

ne 2005 .- h_aspect., of .t he.present

“di ab 11 : J 3 In. [
ikSeﬁzﬁgn?ethghﬁ%igzﬁfngagﬁoPﬁgS'égscg%geg}ééoﬂst 751 850085F0si on protein

as defi nediiale@tayf o the a. pepondef ddhitee 0b ahseHtcpoebiohoof tdre treat nent

"of patients with ogF i,.ty. 7 June 2005 WO 02/46227 PCT/ US01/ 43165 35

Het er of ogdTEVEOSASEMSA ™ proteins: i The GLP-1 conpounds described above
can be fused diRebYYoBL1Yha arpepbiéeulleskebntaihbrgFpobppépioidef an 5

i mmunogl obul i,n. nogl obul i ns ar.e l.ecul es containin ol ypepti de

chai ns heﬁ%aﬁﬂﬁekﬁ& EggﬁFgﬁFf MedBSﬁES}%?yEPBéFry-Hab?%bfyt%§? TYht chai ns
and two hegwy 16bdithehaliAseash el heatpechddfBi.n [¥) e86R 8hyhij ahhe am no
aci d sequence ,depending on 10 th ecificit f th nol ecul e. The

anti body s .
ot her _domSOREI 4V h4o8 & ¥aFhEPlEoASERA: 262t SREBSRORBRPERTHRT el es of
the spo® &RsentAbodgedphes ek Bi tihefPehrombleBudE . aNThaNyBREH olwthd Mndas

(C) have a rather constant sequence common to molecules of
the same class.
As used herein, the Fc pqrtion of an immunoglobulin has
the meaning commonly given to the term in the field of
15 immunology. Specifically, this term refers to an antibody
fragment which is obtained by removing the two antigen
binding regions (the Fab fragments) from the antibody. One
way to remove the Fab fragments is to digest the
immunoglobﬁlin with papain protease. Thus, the Fc portion
20 is formed from épproximately equal sized fragments of the
constant region from both heavy chains, which associate
throughlnon—covalent interactions and disulfide bonds. The
Fc portion can include the hinge regions and extend through
the CH2Z and CH3 domains to the C-terminus.of the antibody.
25 Representative hinge regions for human and mouse
immunoglobuliné can be found in Antibody. Engineering, 2
.Efactical Guide, Borrebaeck, C.A.X., ed., W.H. Freeman and
-Co., 1892, the teachingé of which are herein incorporated by
reference. The Fc portion can further include one or more
30 glycosylation siteé. The amino acid sequence of a
representative Fc protein containing a hinge region, CH2 and
CH3 domains, and one N-glycosylation site at position 82 is

shown in Figure 1.




the meaning commonly given to the termin the field of 15 i munol ogy.
Specifically, this termrefers to an anti body fragnment which is obtained
by renmowbngséAe two antigen binding regions (the Fab frzequiyiyagsddom t he
anti body. One way to renove the Fab fragnments is to digest the
I mmunogl obulin with papain protease. Thus, the Fc portion 20 is fornmed from
approxi mately equal sized fragnents of the const ant regi on..from bot h heavy
chai ns, which associate through nen3éowval ent interactions and disulfide
bonds. The Fc portion can include the hi nge regi ons and extend t hr ough

the CH2 d f th

Regr esen?%hl \E/Eg% %ﬁﬁglepe%&%ntst% U?“z%%do & gﬁ]%ﬁrﬂél o%lﬁ?gﬁ’sorb%n be
found i KXENT S8 ™ Engi neer i &g eﬁ‘”7PP&CP“F&PCEEFﬁﬁﬂfBBFW@H&@@R C.AK,
O or poret Qgganlgﬁd 169 1’lh%ig%ig?'t i I?%gﬁgl:an tEher | nr?cf% herel

|ncorporated i ref erence. por e one or nore
30 gl ycoSFHAPEORPYLEEs InTFETHM-no 186 G1§@q@@ﬁc¢h@f lpngesy deehfi-dtife Fc

protei ninostaini bg anbl RERUNSGIeBu1TH2 (28d aaGH doRRIIN%e aNd,Qne
N—glycos&ﬁatlo i t.1on %2 i,s shown in Figure 1. WO 02/46227

AL T Sy R R MR L el
r egi onsbindlihgdibf aneRt etteptol .andhphar aReokonet iTg@rApRldans | 9G | gA

lgM 1Ry, and dzgBnd 8% iachher Rmstn abwadanterddmUNOgl Obubim ity serum 119G
al so has the | ongest half-life 5 in serum of any i mmunogl obulin (23 days).

Unl i ke ‘Bemekiongrun6yl oBal i ansd G3CGehs bifiiciCént bndr édir aumtiedal | owi ng
bi 0 ngwltai)lénGECcéﬁﬁSEt OrEvgﬁeEﬁoﬁ?fxe%?uﬁ.sl gfisuRel 23 c@zmo%?e &, and

4, each g have different e ctions. nd G3 can
bi nd C1§f hﬂl?P§1¥oﬁBPEn§%t &0 mﬁlm@reneéﬁﬁﬁ§EVEE@@nHﬁﬁb@qhn@B is able to
bi ndl clqomplemeﬂttasretlaté& than s].}@l &S mklesei:t)tﬁ@tuet‘ren%t at i ntgl |
conpl eng i rect ce y i Xes,co enent very inefficiently.
The O ¢ %%fg EE?% |n$PSG§#9 Popdirg ﬁ%tengn 1gG is located at

the carboxy terminal region of the CH2 domain.
15 ' All IgG subclasses are capable of binding to Fc

receptors (CD16, CD32, CD64) with Gl and G3 being more
effective than G2 and G4. The Fc receptor binding region of
IgG is formed by residues located in both the hinge and the
carboxy terminal regions of the CH2 domain.

‘20 | IgA can exist both in a monomeric and dimeric form held
together by a J-chain. IgA is the second most abundant Ig
in serum, but it has a half-1ife of only 6 days. Iga has
three effector functions. It binds to an IgA specific
receptor on maérbphages and eosinophils, which drives

25 phagpcytosis and degranulation, respectively. It can also
fix complement via an unknown alternative pathway

IgM is expressed as either a pentamer or a hexamer,

both of which are held together by a J~chain. 1IgM has a
serum half-life of 5 days. It binds weakly to Clg via a

30 Dbinding site 1ocated in its CH3 domain. IgD has a half-life
.of 3 days in serum It 1; unclear_what »effector functions
are attr;butable to this Ig. 1IgE is a monomeric Ig and has
& serum half-life of 2.5 days. IgE binds to two Fe
receptors which drives degranulation and results in the .

35 release of proinflammatory agents, |



t he carboxy term nal region of the CH2 domain. 15 Al 119G subcl asses are
capabl e of binding to Fc receptors (CDl6, CD32, CD64) vmth ?905 be| ng
nor e eff han & and 4. The Fc receptor binding rerg;?_on "%

formed by resﬁgues located in both the hinge and.the car Y08 i‘l’iﬁﬁal
regions of the CH2 domain. 20 IgA can exist both in a nononeric and dineric
formheld together by a J-chain. IgAis the second nost abundant Ig in
serum but it has a half-life of only. §days. I1gA has three effector
functions. It binds to an IgA specific receptor on nmacrophages and

eosi nophi | s, ch drjves 25 phagoc I s and degranul ati on, respectlvely
It can al so Vwﬁ?}ﬁﬂé}’r 9}? ‘g‘ﬂs%‘?ﬁéio’\% YRk $5e: pRfnay. IgMis
-expr essed last@idlierows pﬁiﬁﬁ;]mrpmt@aﬁtewhﬁml e ﬂ&%é’\ez@i mgﬂt%ﬁ‘ rﬁ@g

t oget her c ser al f - . It bi'nds
weakl y to%%%ﬁna%}%ooigc% ‘igaﬁ kfeffila& dﬁ@(r\cm}ﬁﬁhas a
‘hal f-1i femtttfa@djelﬂxs reg:smmmhé:tens tthu:lce:anplvdmdntefaiml@r Feintddefcor ar e
attribgta g has_, a .serumhalf-life
of 2. 5§da343%(%191t§ bi n tg"EOA%L_}l':_{‘lf—ec recep (érrgedv\hl gﬂmcﬁl Ve c}epgtr%‘?ﬁﬂih Hh and
results i r#qwrwméq@asee ff r@mpﬁe@mtwmgm Juay’ Jomten200he V\D
02146227 REHISROHATAS i G oDE M Jh 14651 1ML M VO Gl EGha Lhe

het er ol ogous_f.usio protelns of t he present I nventi on nmay contaln any of
the i sot yF&F & qu U RBAidon o Anahaos ddrsxefeghumes iterei n the
conpl enentGrad/ @rorrli:ﬂadrﬁ:.eptor 5 bindi.-ng functions have been altered. Thus,
the hegerol 0gous . fiysg el pl%rﬁ%t ei.ns of. the present i.nvention may contain the

entire Fc portion o TS BhiRh e Px GRERts IBVETHE B CForti on of an
i munogl ommsnstopfarmllm}g tdiwlofprfqmeahst cnraasGluiﬁ-JJtlc-Qfmmd 10 The

fusion prelaiRepehddie PHGReRYy hRMENHLOR,630 proteins can be
produced such that they interact through disulfide bonds
that naturally form between Fc regions. These multimers can |
15 be homogeneous with respect to the GLP-1 compound or they
may contain different GLP-1 compounds fused at the N-
terminus of the Fc portion of the fusion protein.
Regardless of the final structure of the fusion
protein, the Fc or Fc-like region must'serve to prolong the
20 in vivo plasma half-life of the.GLP-l compound fused at the
N-terminus. Furthermore, the fused,GLP-1 compound must
retain some biological activity. An increase in half-life
can be demonstrated using the method described in Example 7
wherein the half-life of the fusion protein is compared to
25 the half-life of the GLP-1 compound alone. Biological
activity can be determined by in vitro and in vivo methods
known in the art. Representative biological assays are
descrlbed in Examples 6, 8, and 9.
' Since the Fe region of IgG produced by proteclysis has
30 the same in vivo half-life as the intact IgG molecule and
- Fab fragments are rapidly degraded, it is believed that the
relevant sequence for prolonging half-life reside in the CH2
and/or CH3 domains. Further, it has been shewn in the
_ literature that the catabolic rates of IgG variants that do
35 not bind the'high-affinity Fc receptor or Clg ere



consi st of single chain proteins or as multi-chain polypeptides. Two or
nmore Fc fusion proteins can be produced such that they interact through
di sul fide bonds that naturally form between Fc reglons Thé HeaPe3 ner s
can 15vheohsawgeneous with respect to the GLP-1 conpourfETESOEHEYS may
contain different GLP-1 conpounds fused at the N tern1nus of the Fc
portion of the fusion protein. Regardless of the final strucflre of the
fusion protein, the Fc or Fc-like_ region nmust serve to prolong the 20 in
vivo plasma half-life of . the GP-1 conpound fused at the N-term nus.
Furthernore, the fused, GLP-1 conpound nust _retain sone bIO|09I0a
act|V|tyndAﬂtmngneahebia Aapm- the eratgnobecdeasREErPaPEItIR i RYEERE net hod
describ n e | EgeOtathBolusi ONt@rotein is
corrpareggg'h Egﬁggghﬁéﬁdeh iﬁaﬂc£éﬁn§lhﬁ?kco ound al one, éaologlca
activi t lisshnps é@@@rﬁhﬁealﬁ?slth?%VSdahH Fﬁ T RGEPHBE nBHSC*®nown i n t he

art. ReB&ﬁ&@ﬂEat'Yﬁaﬁk@&ﬁ@kﬁﬁ'e@5§§Y$ @RBQ2dem©aebedarnIEManpﬂegy6 8, and:
9. Since region

r oduced b S same in
Vi v haPPIPRRE a5 U kG- PRESERST JERUPERERE=aR Natey PPifiden BixiH8 SOTE |
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of the con he catabolic rate is located at the
CH2- CH3 dedtameidn firsireghad@Gl or an IgG4 Fc region. It is even more

preferable that the Fc region be IgG4 or derived from IgG4.
15 Preferably the IgG Fc region contains both the CH2 and CH3

regions including the hinge region.

Heterologous albumin fusion proteins:
The GLP-1 compounds described above can be fused
20 directly or via a peptide linker to albumin or an analog,

fragment, or derivative thereof.

Generally the albumin proteins making up part of the
fusion proteins o% the present invention can be derived from
albumin cloned from any species. However, human albumin and

25 fragments and analogs thereof are preferred to reduce the
risk of the fusion protein being immunogenic in humans.
Human serum albumin (HSA) consists of a single non-
glycosylated polypeptide chain of 585 amino acids with a
£ormula molecular weight of 66,500. The amino acid sequence

30 of human HSA is shown in figure 2. {See Meloun, et al.
(1975) FEBS Letters 58:136; Behrens, et al. (1975) Fed.
Proc. 34:591; Lawn, et al. (1981) Nucleic Acids Research
9:6102-6114; Minghetti, et al. (1986) J. Biol. Chem.
261:6747]. A variety of polymorphic variants as well as

35 analogs and fragments of albumin have been described. [See




I Based on these studies, Fc regi ons can be nodified at 10 the catabolic
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active and has a longer plasma half-life than the GLP-1

compound alone. Thus, the albumin portion of the fusion
| protein need not necessariiy have a plasma half-life equal
15 to that of native human albumin. Fragments, analogs, and
derivatives are known or can be generated that have longer
half-lives or have half-lives intermediate to that of native
human albumin and the GLP-1 compound of interest.
The heterclogous fusion proteins of the present
20 invention encompass proteins having'conservative amino acid
' substitutions in the GLP-1 compound and/or the Fc or albumin
portion of the fusion protein. A “conservative '
substitution” is the replacement of an amino acid with
another amino acid that has the same net electronic charge
25 and approximately the same size and shape. Amino acids with.
aliphatic or substituted aliphatic amino acid side chains
have approximately the same size when the total number
carbon and heteroatoms in their side chains differs by ho
'more than about four. They have approximately the same
30 shape when the number of branches in their side chains
 differs by no more than one. Amino acids with phenyl or
substituted phenyl groups in their side chains are
considered to have about the same size and shape. Except as
otherwise specifically provided herein, conservative |




fragnents between HSA(1-177) and HSA(1-200). It is understofﬂﬂgngk t he
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active and has a |longer plasma half-life than the GLP-1 ceapound al one.
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a plasma half-life equal 15 to that of native human al bum n. Fragnents,
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proteogenic amino acids such as norleucine, f-alanine,
ornithine, GABA, etc.; and chemically synthesized compounds
15 'havihg properties known in the art to be characteristic of
amino acids. As used‘herein, the term “proteogenic”
indicates that the amino acid can be incorporated into a
peptide, polypeptide, or protein in a cell through a
metabolic pathway.
20 The incorporation of non-natural amino acids, including
‘synthétic non-native amino acids, substituted amino acids,
or one or more D-amino acids into the heterologous fusion
proteins of the present invention can be advantageous in a
number of different ways. D-amino acid-containing peptides,
25 etc., exhibit increased stability in vitro or in vivo
compared to L-amino acid-containing counterparts. Thus, the
construction of peptides, etc., incorporating D-amino acids
can be particularly useful when greater intracellular
sta%ility is desired or required. More specifically, D~
30 peptides, etc., are resistant to endogenous peptidases and
proteases, thereby providing improved biocavailability of the
molecule, and prolonged lifetimes in vivo when such
Properties are desirdble. Additionally, D4peﬁtides, etc.,
cannot be processed efficiently for major hiStogompatibility
35 complex class Ii*restricted presentation to T helper cells,



br oadest sense, and includes naturally occurring amno acids 5 as well as
non-naturally occurring amno acids, including amno acid anal-ogs_ and
derivatives. The latter includes nolecules containing an ahi'HeE 489

moi ety. On® ®kKighd7ed in the art will recognize, in view ofpchliissigad
definition, that reference herein to an amno acid includes, for 10
exanpl e, naturally occurring proteogenic L-am no acids; D -afnino acids;
chem cally nodified am no acids. such as am no acid anal ogs and
derivatives; naturally occurring non-- pdbteogeni ¢ ami no acids such as
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when such r-aperntie e desiraple., Additiqnall eptides, etc.,
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02/ 46227 BEIQE@Q%E&%&%@té%ltO the secondary structure of the
resultant protein. This, in turn, affects the interaction

15 of the protein with molecules such as enzymes, substrates,
receptors, ligands, DNA, antibodies, antigens, etc. Based
on its'hydrophobicity and charge characteristics, each amino
acid has been assigned a hydropathic index as follows:
isoleucine (+4.5); valine (+4.2); leucine (+3.8);

20 phenylalanine (+2.8); cysteine/cystine (+2.5); methionine
(+1.9}; alanine (+1.8); glycine (~0.41} threonine {-0.7);
serine (-0.8); tryptophan (-0.9); tyrosine (—1.3):'proline
(-1.6); histidine (-3.2); '
glutamate/glutamine/aspartate/asparagine (-3.5); lysine

25 {(-3.9}); and arginine (-4.5).

As is known in the art, certain amino acids in a
peptide, polypeptide, or protein can be substituted for
'?Eher amino acids having a similar hydropathic index or
score and produce a resultant peptide, etc., having similar
30 or even improved biological activity. In making such
changes, it is preferable that amino acids having
hydropathic indices within #2 are substituted for one
another. More preferred substitutions are those wherein tﬁe
amino acids have hydropathic indices within *1. Most



and are therefore, less likely to induce hunoral immune responses in the
whol e organism In addition to structure/function anal yses of the various
pol ypepti des enconpassed by the present invention, 5 t her e’ V@€ AB%rer ous
factors th@oz/g@py be consi dered when sel ecting am no aci dspé&omussisises t uti on.
‘One factor that can be considered in maki ng such changes is the
hydropathic index of am no acids. The inportance of the hydrdpathic am no
‘acid index in conferring interactive biological 10 function on a protein
has been di scussed by Kyte and Doolit4d e (1982, J. Ml . Biol., 157:
105-132). It is accepted that the relative hydropathic character of am no
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This, in turn, affects the interaction 15 of the protein wth nolecul es
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pol ypeptide,_ or proteln can be substituted for other amno acids having a
simlar RFdSTatfEnRAd 610 cor®e And gRraeet @/ ghstanake bept 0 5 etc.
havi ng sisédidie 30-0013 ey espaRIEMAs) Pihvilaagiral (8813 Y tyiydnamkong such
w2 e BB | G FEOHE® AS ) AL SR | ¢t ons ar e
t hose whelr-éi.5 t;heysaminee alcid) )havesthidiropsd hi-cl i di oesl iwé hi+1L 15) Most 7
June 2Ooﬁeucine/isoleucine {(-1.8); tyrosine (-2.3); phenylalanine
(-2.5); and tryptophan (-3.4). Thus, one amino acid in a
15 peptide, polypeptide, or protein can be substituted by‘
another amino acid having a similar hydrophilicity score and
still produce a resultant peptide, etec., having similar
biological activity, i.e., still retaining correct
biological function. 1In making such changes, amino acids
20 having hydropathic indices within 12 are preferably
substituted for one another, those within #1 are more
preferred, and those within #0.5 are most preferred.
As outlined above, amino acid substitutions in the
fusion proteins of the present invention can be based on the
25 relative similarity of the amino acid side-chain |
substituents, for example, their hydrophobicity,
" hydrophilicity, charge, size, etec. Furthermore,
sgbstitutions can be made based on secondary structure
propensity. For example, a.helical amino acid can be
30 replaced with an amino acid that would preserve the helical
structure. Exemplary substitutions that take various of the
foregoing characteristics into consideration in order to
produce conservative amino acid changes resulting in silent
changes within the-present peptides, etc., can be seleéted
35 .from other members of the class to which the naturally




MD 02/46227 PCT/ US01/ 43165 42 preferred substrtutrons are those mherern
the am no acids have hydropathic indices within 0.5. Like gm no_acids can
al so be substituted on the basis of hydrophilicity. U S. PAtHRE2

4,554, 10weieeaknses that 5 the greatest | ocal average hyqit@mbj,rﬁgqty of a
protein, as governed by the hydrophilicity of its adjacent am no acids,
correlates with a biological property of the protein. The -%0T| ow ng
hydrophilicity val ues have been assigned to am no acids: arginine/lysine
(+3.0); aspartate/glutamate (+3.01); -1@3serine (+0.3); asparagi ne/ gl utam ne
(+0.2); glycine (O) threonine (-0. 4) proline (-0.51); alanine/histidine
(-0.5); cy3teing | valr 5
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15 designated._ For example, “°C” refers to degrees Celsius;
"mmol” refers to millimole or miliimoles; “mg” refers to
milligrams; “ug” refers to micrograms; “ml or mL“” refers to
milliliters; and “ul or UL” refers to microliters. Amino
‘acids abbreviations are as set forth in‘374C.F.R. § 1.822

20 (b) (2) (1994).

“Base pair” or “bp” as used herein refers to DNA or
RNA. The abbreviations A,C,G, and T correspond to the 5'-
monophosphate forms of the deoxyribonucleosides '
(deoxy)adencsine, (deoxy)cytidine, (deoxy)guanosine, and

25 thymidine, respectively, when they occur in DNA molecules.
The abbreviations U,C,G, and A correspond to the 5'-
mqnophosphate'forms of the ribonucleosides uridine,
cytidine, guanosine, and adenosine, respectively when they
occur in RNA molecules; In double stranded DNA, base pair

30 may refer to a partnership of A with T or C with G. In a

-DNA/RNA, heteroduplex basge pair may refer to a partnership
of A with U or C with G. (See the definition of
“complementary”, infra.) |

“"Digestion” or “Restriction” of DNA refers to the‘
35 ‘catalytic cleavage of the DNA with a rest:iction enzyme that




35 fromother nmenbers of the class to which the naturally 7 June 2005 '..
WO 02/ 46227 PCT/ US01/ 43165 _ 43 _ occurring amno acid belongs. Am no acids
can be divided into the followi ng four groups: (1) acidic 5_&1’%2%{@ ds; (2)
basi c amygppagids; (3) neutral polar amino acids; and (4)pcTEseinnks

non-pol ar am no acids. 5 General nethods for naking the heterol ogous fusion
proteins of the present invention. Al though the heterol ogous fusion
proteins of the present invention can be nade by a variety of different 10
met hods, reconbi nant nethods are préf éfred. For pur poses of the present

i nvention, as disclosed and clainmed herein, the follow ng general
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eoa a

nmonophosphat e forns of the deoxyribonucl eosides ( enosi ne,
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accomplished using known buffers and conditions with a DNA
1igase,‘such as T4 DN2 ligase.
“*Plasmid” refers to an extrachromosomal (usually) self-
15 replicating genetic element. Plasmids are generally
designated by a lower case “p” followed by letters and/or
numbers. The starting plasmids herein are either
commercially available, publicly available on an _
unrestricted basis, or can be constructed from available
.20 .plasmids‘in accordance with published procedures. In
addition, equivalént plasmids to those described are known
in the.art and will be apparent to the ordinarily skilled
artisan.
“Recombinant DNA cloning vector” as used herein refers
25 to any autonomously replicating agent,.including, but not
limited to, plasmids and phages, comprising a DNA molecule
- to which one or more additional DNA segments can or have
been added.
’ “Recombinant DNA expression vector” as used herein
30 refers to any recombinant DNA cloning wvector in which a
promote:'to control transcription of the inserted DNA has
been incorporated. - .
‘“TranScription* refers to the procesé whereby
information contained in a nucleotide sequence of DNA is
35 transferred to a complementary RNA sequence.
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of Awth uor c with G (See the definition of "conpl enentary”, infra.)

"Digestion"” or "Restriction" of DNA refers to the 35 catalytic cl eavage of
the DNA with a restriction enzyme that 7 June 2005 WO 02/ 463y 2005
PCT/ USO1/ 48065462474 acts only at certain sequences in the PNAublizgasence-
speci fic endonucl eases”). The various restriction enzynes used herein are
commercially available and their reaction conditions, cofac¢tors, and ot her
requi renents were used as 5 would be known to one of ordinary skill in the
art. Appropriate buffers. and substrat®amounts for particul ar
restriction enzynes are specified by the manufacturer or can' be readily
found in the |iterahdrectibhgatepaysr ebethet QptARePHECESS e%rtag%%ﬂg 10
phosphodi est er bopds bet ween doupl e stranded nucleic acid tragnents.
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"Reconbi nant DNA cloning vector"” as used herein refers 25 to an
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segnent s C@Qt@icﬁ@%ﬁbséﬁ% éfgﬁékt or by chromosomal integration. -
Methods of transforming bacterial and eukaryotic hosts are
well known in the art, many of which methods, such as
_ nuclear injection, protoplast fusion or by calcium treatment
15 using calcium chloride are summarized in J. Sambrook, et
al., Molecular Cloning: A Laboratory Manual, (1989).
Generally, when introducing DNA into Yeast the term
transformation is used as opposed to the term transfection.
“Translation” as used herein refers to the process
20 whereby the genetic information of messenger'RNA (MRNA) is
used to specify and direct the synthesis of a polypeptide
chain. | )
“Vector” refers to a nucleic acid compound used for the
transfection and/or transformation of cells in gene
. 25 manipulation bearing polynucleotide sequences corresponding
to appropriate protein molecules which, when combined with
appropriate control sequences, confers specific properties
fpn the host cell to be transfected and/or transformed.
‘Plasmids, viruses,'and'bacteriophage are suitable vectors.
30 Artificial vectors are constructed by cutting and joining
' DNA molecules from different sources using restriction
enzymes and ligases. The term “vector” as used herein
includes Recombinant DNA cloning vectors-and Recombinant DNA

expression vectors.




"Reconbi nant DNA expression vector” as used herein 30 refers to any
reconbi nant DNA cl oning vector in which a pronoter, to control
transcription of the inserted. DNA has been incorporated. " i ption"
refers wo d2ag209r ocess whereby information contained in gmysdiRgidsde
sequence of DNAis 35 transferred to a conpl enent ary RNA sequence.. 7 June
2005 WD 02/46227 PCT/USO /93165 45 "Transfection" refers:to the upt ake
of an expression vector by a host cell whether or not any codi ng sequences
are, in fact, expressed. Nunerous metHods of transfection are known to the
ordinarily Skl |l ed artisan, for exanple, 5 calcium phosphate"

CO- preci pi t at @iy iéxﬁ@ﬁ@aﬁyt r @nst@shh Démen 8adi eyect opesadi Rareduccesst ul
transfection is general \I,% reco zed, when aa ﬁ}l ngdi cati on of_ the operation

of this TREEHDIEORUFES W PASE E{H)l%{'n%@?‘n LB+ A+ REE! of@Fefers to the-
i nt roduc—;tsszjtlc&t@mardaﬁ@h Iiﬁdmgéxﬁ g@asmmgolhhat dthleDBlécraﬁdédm i cabl e,

ei t her a"t . extr frai goa chronosonal . i ntv\grat ion.

Met hodsnd’fc %sﬁ‘%’r %%"I’Hé% e%?a? SEPchGst TR SR HERF YRnown i n

the art ,gum:yne)farydhla:jntaeiﬂnedsad@umte asndutheminenj enfli adenjpnet apHast

fusion . a%g_ calciumtreatnent 15 using calciumchloride are summarized in
0

J. Sanbroc et al., Mdlecular Coning: A Laboratory Manual, (1989).
General |y, mﬁ‘éﬁfbﬁﬂ@b@l@'@i%” DA USRQ h@é%%nth'@fﬁéﬁ nEot 2 aREPERREL ABN is used

as Oppomélpé@tﬁzﬁi&néf%éfﬁé Oeid Tj@méa&rieﬁ"aaéoﬂéﬁf&néﬁtﬁ refers to
t he process 20 V\/ner %l{ t he genetjc information,of rresseng NRNA) i s

used t o SSF&EH r%%?etﬂ’t%l’é’;}?ﬁ hesTRe oFORAH B 9P pPTE OY%‘ialaiLﬂ thgect or "

ref £0s n@h&micdaeimm%ﬂ eednocHd deeeh ¢91, thet vespsébailen, and/ or
transfor rratlon of cells 'f gene 2 manl ul atlgﬂ gﬁgréggrggllggucl eoti de

sequenc ST FEIAY fuciete acids varies wi

complementarity of the two strands and the length of the
strands. Such technigues and conditions are well known to
practitioners in this field. '

15 : “Isolated amino acid sequence” refers to any amino acid
sequence, however, constructed or synthesized, which is
locationally distinct from the naturally occurring sequence.

"Isolated DNA compound” refers to any DNA sequence,
however constructed or synthesized, which is locationally

20 disﬁinct from its natural location in genomic DNA.

“Isolated nucleic acid compound” refers to any RNA or
DNA sequence, however constructed or synthesized, which is
locationally distinct from its natural location.

“Primer” refers to a nucleic acid fragment which

25 functions as an initiating substrate for enzymatic or
synthetic eldngation.

“Promoter”‘refers to a DNA sequence wh%ch directs
transcrlptlon of DNA to RNA.
“Probe” refers to a nucleic acid compound or a

30 fragment, thereof, which hybridizes with another nucleic
écid compound., - | 7

“Stringency” of hybridization reactions is readily
determinable by one of ordinary skill in the art, and
generally is an empirical calculation dependent upon probe

35 length, washing temperature, and salt concentration. In




to appropriate protein nol ecul es which, when conbined with appropriate
control sequences, confers specific properties on the host cell to be
transfected and/or transformed. Plasnids, viruses, and bactdviepddige are
sui tabl e &%ﬁ%ﬁan 30 Artificial vectors are constructed bypycquidohassand

j 0i ni ng ecules fromdifferent sources using restriction enzynes
and |igases. The term"vector" as used herein includes Recanbi nant DNA

cl oning vectors and Reconbi nant DNA expression vectors. 7 June 2005 WO

02/ 46227 PCT/ US01/ 43166 46 "Conpl emerfary" or "Conpl enentarity”, as used
herein, refers to pairs of bases (purines and pyrimdines) that associate

: - oopa s . ! : !
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base pairs®are co : guani ne and_cyt osi ne; adeni ne and t hym ne;

and adeni nenagRil ipg acvhile HheTl PEIPEH N8R LLRL R FPCFRFRTRS t 0 a process

in  which gyst{andaefcAugkibsa BTy diépénas Woi ht e CAIPL BER NG AT Jensttitad
t hrough base pairing. Th ditions ybri di zation_of

| d he 10 h
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t
conpound” refers to any DNA sequence, owever constructed or synthesized,
which is |‘erBReORENTSS POUddsEeRRtte rMFet ShRXeR el 1PRT 4RPHR FHEROMFc

DNA.  "1loS0l @4 £e NUSHEE Cr86hE-£0FPOH NTes S 6561 S FOr A RN i1 EV SEqUEREe,
however Comop Lass ed or gyhihesized, bighlsatocationaliy; distingt from
i ts nat ur aF¥PHRRFHM gency Y ‘ :
Ausubel et al., Current Protocols in Molecular Biology, Wiley
Interscience Publishers, 1985.
“Stringent conditions” or “high stringency conditidns",‘
15 as defined herein, may-be identified by those that (1) employ
low ionic strength and high temperature for washing, for
example, 15 mM sodium chloride/1.5 mM sodium citrate/0.1%
sodium dodecyl sulfate at 50°C; (2) employ during
~ hybridization a dematuring agent, such as formamide, for
20 example, 50% (v/v) formamide with 0.1% bovine serum
albumin/0.1% fic0ll/0.1% polyvinylpyrrolidone/50 mM sodium
phosphate buffer at pH 6.5 with 750 mM sodium chloride]?S mM
sodium citrate at 42°C; or (3) employ 50% formamide, 5X SSC
(750 mM sodium chloride, 75 mM sodium citrate), 50 mM sodium
25 phosphate (pH 6.8), 0.1% sodium pyrophosphate, 5X Denhardt’s
solution, sonicated salmon sperm DNA (50 pg/ml), 0.1% SDS, and
10% dextran sulfate at 42°C with washes at 42°C in 0.2X SSC
(30 mM sodium chloride/3 mM sodium citrate) and 50% formamide
at 55°C, followed by a high-~stringency wash consisting of 0.1X
30 SSC containing EDTA at 55°C. '
| “Moderately stringent conditions” may be identified as
described by Sambrook et al. [Mbleculér Cloning: A Laboratory
Manual, New York:7Cold Spring Harbor Press, (1989)}, and
include the use of washing solution and hybridization
35 conditions (e.g., temperature, ionic strength, and %SDS) less



"Primer" refers to a nucleic acid fragment which 25 functions as an
initiating substrate for enzymatic or synthetic elongation. "Pronoter"”
refers to a DNA sequence which directs transcription of DNAJuRe 2808

"Probe" wef@ng2t0 a nucleic acid conpound or a 30 fragnmeflcriidaeasiet. wWhich
hybri di zes with another nucleic acid conpound. "Stringency" of

hybri di zation reactions is readily determ nable by one of.@fdi nary skill
in the art, and generally is an enpirical calcul ati on dependent upon probe
35 length, washing tenperature, and-s&& —concentration. In 7 June 2005 WO
02/ 46227 PCT/USQ /13165 - 47 general, longer probes require higher

t enper at : I ' . i | rt 0, d.kower
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DNA t o r dnedayadielnh et agsirdnerratit imsa nids car%rrpx@h%n%nwbaélgneﬁt/i ronment °

bel ow t hedyodmsld i d1RMIAI Y riditdy SR fdenadegs cesRf sgesiysd amnol ogy
bet ween the_probe _and hybridi zabl e, sequence, the higher the relative

t enper at Y HERCRGF IS, FHedM AORWRGHTE2Y]) £ opf PAGTUR; BRePPRRLSt i ve
t enpepat Wiepuwlgl N dbdrhdrake d e Iraaedn 0N Frodextidh ngediatd) shdl 20

St 11 ngencl O IR (P (AOEn SEETh iV bel FRrLarod B Penginy

Pr ot ocol sthen fiblteotd am Biz0lg8yy atiWdleyut [IN-&GXT encBhPubki $hed sartisan
"Stringents«Gonditli R~ P 1 ' c Lt Lped
her ei n, %aly]glerifé gr%q}%%eegl%vyryt%%sgéﬁ{#;% %?3134: e%i o%/{&%]%w ?’%%?%a%%?%\%ﬁ and
hi gh t enfRiitat.ues hecagsshimdo fasrcompogiadice L oms soetlung e HPoeheelangthm
sodi g Ciddepti8/D 14%e sodi um dodecyl sulfate at 50C, (2) enploy during
hybridi zation a denatuyring agent, such as formam de, for 20 exanple, 50%
(v/v) formanm dEGR"t Feders f6ithe sEdghy-known polymerase chain °. :

reaction employing a thermally-stable DNA polymerase.
“Leader sequence” refers to a sequence of amino acids
which can be enzymatically or chemically removed to produce
15 the desired polypeptide of interest.
“Secretion signal sequence” refers to a sequence of
amino acids generally present at the N-terminal region of a
larger bolypeptide functioning to initiate association of
that polypeptide with the cell membrane compartments like
20 endoplasmic reticulum and secretion of that polypeptide
through the plasma membrane.

Construction of DNA encoding the heterologous fusion

proteins of the present invention: _

25" - Wild-type albumin and Immunoglobulin proteins can be
obtained from a variety of sources. For example, these
proteins can be obtained from a ¢DNA library prepared from
;}Ssue or cells which express the mRNA of interest at a
detectable level. Libraries can be screened with probes

30 designed using the published DNA or protein sequence for the

Aparticular protein of interest. For example, immunoglobulin
light or heavy chain constant regions are described in
Adams, et al. (1980) Biochemistry 19:2711-2719; Goughet, et
‘al. (1980) Biochemistry 19:2702-2710; Dolby., et al. (1980)
35 Proc. Natl. Acad, Sci. USA 77:6027-6031; Rice et al. (1982)
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ci trate) WEEF/4$R27sodi um 25 phosphate (pH 6.8), 0. 1% sodi uCiyisepbisphat e, 5X
Denhardt's solution, sonicated sal non spermDNA (50 g/m), 0'.1% SDS, and -
10% dextran sulfate at 42C with washes at 42C in 0.2X SSC {30 nM sodi um
chloride/3 mM sodiumcitrate) and 5Q%4®riam de at 55C; followed by a -

hi gh-stri ngency wash consisting of 0.1X 30 SSC containing EDTA at 55C.
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denat ur edzishas etk SadH0R1 SPEIIBINS; . fgldpm&g}lg}y vwashigigi7 the filters in 1X
SSC at about %7 SOC The s @ Ied artlsan ' recoq:é_tze how to aq%ust t he

t enper at ur e, THIL Ry FPNA G gengm tors

such as mmkee Imgtlife dhandt échadiinee std?ﬁaﬂcaefwcs:etamﬁelﬁe \Wude] rdknown

pol yagr aqfesq._lﬁ r§ | Qyi_Rg a . abl e pol yner ase.

"Leader (Luengg’:'d g?erés“ﬁ{}owsecel{ Gerice %he én[?jréoy éa’t can be
V%ﬁoﬁhéﬁ@aﬂ:y q@%m:m ptaotheoe La@naktevrdfesﬂnm patypept i de

aci ds genﬁral|%1Qﬁ?%%@héggfggilwht%ygggﬁn';?Nég"d;e PCR methodolo
ay
[Bambrook et al., supra; Dieffenbach et al., PCR Primer: A
15 Laboratory Manual, Cold Spring Harbor Laboratory Press, NY
{1995)}. PCR primers can be designed based on published
sequences.
Generally the full-length wild-type sequences cloned
from a particular species can serve as a template'to create
20 analogs, fragments, and derivatives that retain the ability
to confer a longer plasma half-life on the GLP-1 conmpound
that is part of the fusion protein. It is preferred that
the Fc and albumin portions of the heterologous fusion

Ty proteins of the present invention be derived from the native

25 human sequence in order to reduce the risk of potential
immunogenicity of the fusion protein in humans.
In particular, it is preferred that the immunoglobulin
"bbftion of a fusion protein encompassed by the present
invention contaln only an Fc fragment of the 1mmunoglobu11n
30 _Dependlng on whether particular ' effector functions are
‘_de31red and the structural characteristics of the fusion
 protein, an Fc fragment may contain the hinge region along
with the CH2 and CH3 domains or some other combination
thereof. These Fc fragments can be generated using PCR
35 techniques with primers designed to hybridize to sequences




| arger polypeptide functioning to initiate association of that pol ypept I de
with the cell mermbrane conpartnents |ike 20 endoplasmc rety go ?(‘J
secretion of that polypeptide through the plasna nenbrane. nstruction of
DNA encW@i%34622Re het er ol ogous fusion proteins of the prPeIamoLiséenti on:

W1 d-type al bum n and | munogl obulin proteins can be obtained froma
variety of sources. For exanple, these proteins can be obtained froma
CDNA l'ibrary prepared from tissue or_cells which express the nRNA of
interest at a detectable |evel. Ll—bl‘%q(’:l es can be screened with probes 30
desi gned using the published DNA or protein sequence for the particular

pr ot ei n afrriaspemeting For mmmrémml@bmm@ f:féghén@r heavy chain

const ant i et_al ) ochem stry
19: 2711 s}ﬁga‘%g%u e‘ft %S‘it%%&?etds (‘2’5 ‘E‘”&br%‘?ﬁ s‘?? L BNR) by, et
al . (19&GER 3339 He@agrm Iwhma@rémomnm&kmzhcﬁeaﬂ:eﬂmb #bwhin (1982) 7

June 20QR M2 46224 RCT Acad. _.Sci. USA
79: 7862- 7862;. Fal kner, %C;E_ SKljature t'2c?38(;3:‘aa'r‘1‘ile Morri son,

“al . 19§$)Stﬂﬁﬁtl%@n%ﬁjrﬁilte@ tZTB 5.1 tedre qlefsimanciestali scl osi ng
al bum nex@&@tggllla,na%da%ssequences i nclude Mel oun, et al. (1975) FEES 5

Letters 58: 1%{ Behr%% al 975 Fed._ Proc. 34:591; Lawn, et al.
(1981) Nucl ePERASPES é‘?e&ntl’éhqé* ands, pf Mheywstesentet al . (1986) J.
Bi ol . Chewen26bn6een Ber eeudenpya amlcatygmmlcrﬂe:@ﬁ )tné’ﬂﬂdﬁé he sel ected
pr obe d si St ard oced es uc 10 described in
Sant)roggillclg‘tzlézl'clﬂa %g.to?ﬁn or‘1:f‘%"n§]jl kﬁ [ ﬁﬁsﬁiﬁiﬂ ‘@S’% ng
Harlor E§b§h&@éﬁ?1ﬂlhfe§§’ntmsllzlqﬁ ONF89) Ch&rmmalersm:ttlh&mm 11;@ i solate a

ene engedi AN li t
?ret hodo] ng}fagﬁee f%gg@me?hg s, sup ?gﬂl ?%?Ile en %c%ng:t dseié %%qd% rimer: A 15

Labor at 6°F RBARII 2CE8 §egpenss 8 LB b bet SeprPpabdisied as well

as the sequence of the preproglucagon gene. [Lopez, et al.
(1983) Proc. Natl. Acad. Sci., USA 80:5485-5489; Bell, et

15 al. (1983) Nature, 302:716-718; Heinrich, G., et al. {(1584)
Endocrinol, 115:2176-2181; Ghiglione, M., et al. 91984)
Diabetologia 27:599-600]. Thus, primers can be designed to
PCR native GLP-1 compounds and fragments thereof.

et

The gene encoding a fusion protein can then be

20 constructed by ligating DNA encoding a GLP-1 compound in-
frame to DNA encoding an albumin or F¢ protein. The gene
encoding the GLP-1 compound and the gene encoding thé
albumin or Fc protein can also be joined in-frame via DNA
encoding a linker peptide. _

25, The in vivo function and stability of the heterologous
fusion proteins of the present invention can be optimized by
addlng small peptide linkers to prevent potentially unwanted -
dOmaln interactions. Although these linkers can- potentially
be any length and consist of any combination of amino acids,

30 it is preferred that the length be no longer than necessary
to prevent unvanted domain interactions and/or optimize
biological activity and/or stability. Generally, the
linkers should not contain amino acids with extremély bulky
side chains or amino acids likely to introduce sigﬁificaﬁt

35 secqndary structure. It is preferred that the linker be



(1995)]. PCR priners can be designed based on published sequences.
Generally the full-length wild-type sequences cloned fronre Hﬁg&é&ylar
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the G.P-1 conmpound that is part of the fusion protein. I.s_preferred
that the Fc and al bum n portions of the heterol ogous fusrUh protei ns of
the present 'invention be derived from ghe_native 25 human sequence in -order
to reduce the risk of potential inmunogenicity of the fusion protein in
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conplenen%gr% g ternal al’bum n sequences. PCR priners can a be
desi gned Pedfe §tW€§Pr§cFP6n4eﬁ§?ﬁ§t§rP@stbésfﬁéﬁpﬁﬁ§?e clonrng into
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b t t t
ot hods | PEEVPREEE Cas B D SECABRV L= a5 RRERP 1 698 PENBHE S KPRy S AERSS| 200
DNA. Chenbeébreyhngesnsnnay ba thet cantexe gfvancbRR eheotlihgnghh of the
o PIC0 PERELEE, £uTiBnaBiRReRt O BOOURNGEYT 8F hPadeHEs; UoFR. pHbli,shed as

well as the seguence o pr eprog ucag n gene. pez
are well known in the art. For example, a mutagenlc PCR

method utilizes strand overlap extension to create specific
15 base mutations for the purposes of changing a specific amino
acid sequence in the corresponding protein. This PCR
meitagenesis requires the use of four primers, two in the
forward orientation (primers A and C) and two in the reverse
orientation (primers B and D). - A mutated gene is amplified
20. from the wxld—type template in two different stages. The
first reaction amplifies the gene in halves by performing an
A to B reactlon and a separate C to D reaction wherein the B
and C primers target the area of the gene to be mutated.
When aligning these primers with the target area, they
25 contain mismatches for the bases that'are.targeted to be
changed. Once the A to B and C to D reactions are complete,
the reaction products are isolated and mixed for use as the
template for the A to D reaction. This reaction then yields
the full, mutated product. |
30 Once a gene encoding an entire fusion protein is
'produced it can be cloned into an appropriate expression
vector. Specific strategies that can be employed to make
the GLP-1 fusion proteins of the present'ihvention are
described in ekample i.
35



(1983) Proc. Natl. Acad. Sci., USA 80:5485-5489; Bell, et 15 al. (1983)
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Practical Approach, M. Butler, ed. (IRL Press, 1981) and
Sambrook, et al., supra. Methods of transfection are known to

15 the ordinarily skilled artisan, for example, CaPQ,; and
electroporation. General aspects of mammalian cell host system
transformations have been described in U.S. Patent No.
4,399,215. Transformations into yeast are typically carried
out according to the method of van Solingen et al., J Bact.

20 130(2): 946-7 (1977) and Hsiao et al., Proc. Natl. Acad. Sci.
USA 76(8): 3829-33 (1979). However, other methods for
introducing DNA into cells, such as by nuclear microinjection,
electroporation, bacterial protoplast fusion with intact cells,
or polycations, e.g., polybrene or polyomithine, may also be

25 used. For various techniques for transforming mammalian cells,
see Keown, et al., Methods in Enzymology 185: 527 37 (1990) and
Mansour, et al., Nature 336(6197): 348-52 (1988). |

_ Suitable host cells for cloning or expressing the nucleic
ac1d (e.g., DNA) in the vectors herein include prokaryote,

30 yeast, or higher eukaryote cells. Suitable prokaryotes
include but are not limited to eubacteria, such as Gram-
negative or Gram-p051t1ve organisms, for example,
Enterobacteriacea such as E. coli. Various E. coli strainsr
are publicly available, such as E. coli K12 strain MM294 (ATCC

35 3 1.446); E. coli X1 776 (ATCC 3 1.537); E. coli strain W3 110




before ligation or in the context of a cDNA encoding an entire fusion
protein. A variety of nutagenesis techniques are well known in the art.
For exanple, a nutagenic PCR nethod utilizes strand overl aB Jeng 8% on to
create SRQQOEM&Z;S base mutations for the purposes of chaegiuvmiasispecific
amno acid sequence in the corresponding protein. This PCR mutagenesis
requires the use of four prinmers, two in the forward orientdtion (priners
A and C) and two in the reverse orientation (prinmers B and D).' A nutated
gene is anplified 20 fromthe w | d-ti/p%Bt*errpl ate in two different stages.
The first reaction anplifies the gene in halves by performng an Ato B

:ﬁact ion Qfﬁd'tc% QQDQQ@t)eaEdtQSWﬁ@S@AT@@ MBGEBI\ tf’@l;lﬁeraﬂﬂl&lﬂé rrertsht ?Lget
e area o e gene e nuta e n ese rs. Wi e
‘target ar 85°kf"ﬁ'¥§’t2§ E‘Bﬁf-a?ﬁl sﬁ?%‘r\‘g\h %B%EF‘%% g%@sa?%%‘? ‘fr%l Fhrgeted to
be changedcheréehntbe A.4o0. mgndo%tomeeabacm altew orodp) d{]aablséﬂela o A
reaction ucts are_isolated an S e r the
'to D reaC?FB eu‘?hlg ﬁgl la'g‘?i t fieh- yie %%go;lg%lg Wlﬁ f#ﬂr%%% ao 30
Once & germegencSermgtan garceecamls;oan@r%h-‘egﬁllé. qﬁm:b:édaﬂi thiLbe cl oned
into an agggplpégabe gﬁg{igiﬁéogndvgctﬂchgg@%{fﬁ% sSi&ajegigs that can be

enpl oyed to ma fusion proteins resent i nventlon are
descri bedligherafpreis,. 438 7. @Hﬁ‘é12§€§ W@%%‘ﬁﬁe’éz 3185 52

CGeneral nmppheds 1gg9|)gcggghaaqﬂ@,ﬁaseg@énsgstpe a@f@gm@mpsan& usi on proteins
of the pr%%e}nt I nvention 510 st <(e:el S, are tranﬁegte or tra&_rr}iforrﬂad wth
expressi of “XGPEEMSAFRg vEPEDT sSTRIERT T Ret &1 1 157 T hET eFdr dgous #tisi on 5
prot it pildnbctingn aStraihtWEEH0 | s congeperbhahlaoty imnefemid hoaididy ed as
fﬁgrgggggbgnggg hBEi, b@ga858”§£e£§1asébﬁﬁ%”ﬂos&ré{ﬁﬂﬁ%%éé&@i%ﬁé ying
DNA product fermentations. Preferably, the host cell secretes
minimal amounts of proteclytic enzymes. For example, strain
W3 110 may be modified to effect a genetic mutation in the
15 genes ehcoding proteins endogenous to the host, with examples
of such hosts including E. coli W31l0 strain 1A2, which has
the complete genotype rona; E. coli W3 110 strain 9E4, which
has the complete genotype tond ptr3; E. coli W311l0 strain 27C7
(ATCC 55,244), which has the complete genotype tonA, ptr3 phoa
20 E15 (argF-lac) I69 degP ompT /can’; E. coli W3110 strain 40B4,
which is strain 37D6 with a non-kanamycin resistant degP
deletion mutation; and an E. coli strain having mutant
periplaémic prbtease disclosed in U.S. Patent No. 4,946,783
issued 7 August 1990. Alternatively, in vivo methods of
25 cloning, e.g., PCR or other nucleic acid polymerase reactions,
are suitable. '

In addition to prokaryotes, eukaryotic microbes such as
filamentous fungl or yeast are suitable cloning or expression
hosts for fusion protein wvectors. Saccharomyces cerevisiae is

30 a commonly used lower eukaryotic host microorganism. Others
include Schizosaccharomyces pombe [Beach and Nurse, Nature
290: 140-3 (1981); EP 139,383 published 2 May 1995]:
Muyveromyces hosts [U.S. Patent No. 4,943,529; Fleer, et al.,
Bio/Technology 9(10): 968-75 (1991}] such as, e.g., K lactis

35 (MW98-8C, CBS683, 0354574) [de Louvencourt et al., J.




sequences. The culture conditions, such as nedia, tenperature, pH and the
| i ke, can be selected by the skil I ed artisan w thout 10 und@g,,e 2005
exper i wenkasion. | n general, principles, protocols, antbbcRighilbid

t echni ques for maxi m zi ng the product|V|ty of cell cultures can be found
in Mammal i an Cell Biotechnology: A Practical Approach, M Butler, ed. (IRL
Press, 1991) and Sanbrook, et al., supra. Methods of transTectlon are

known to 15 the ordinarily skill ed“a?‘%lsan for exanple, CaPO4 and
el ectroporation. Ceneral aspects of manmalian cell host system

t r ansf @aetenhs: haves been TEBCLD b@ﬂ%lﬂ% Y SKr r"%ﬁ@i%%\'{@, ééggggggsagg)f e
i ca ca

g?ﬂi&%‘ws o Oe#‘q‘@t% afé éggaclf‘ W%@k%%?@'@} (3Z6C7241878) rakd Hsiao et
al ., Pwmﬂ.tzl\'latdATGQ:a&E 50 )., KJSMf@é@hlB@Q@rﬁ33AT@@7§BC Fglg.\g\e‘!n?%}loﬁﬁ:figgt .

hod d to c a
gFEac?r?p%r ti Onrglro /g%%%?%%}’a {ﬁfusfgg B/ ﬁ'nggﬂ?gct Keells, or
_ poI%catﬁhﬁ#@ﬂO@lgpraqml yercerie. omaxpol o § m:raaeromaa aEso4be, ﬁﬁsweda Fglr
vari oug_glthﬁ@l rfJ_cg %?Qgézg‘ @7@ %s) 15€ee, egwn]b\f(_?l

h E 1 WF-etVal ture
g/gg(ggg@l)cg"%%}—/% 98%@5 78U 1238 b"(ghos%ik‘@hﬁsdafr 'Frmhedew @f-‘esewpresm ng t he
nucl ei o(ErRGI4 (3., Moéﬁbf&"‘%f&&é&rg:éf@é ?'()%t'é'f' udg,pLo ﬁ%ﬁ,t €, ‘

h karyaqte cells. Suitabl aryotes ~Include but are not
?lle(?nsi e&ﬁeﬂﬁgct@% 3 y(sWC’h G eyt ﬁe Fhvnpi poEres veush gasi sns,
f GkO exﬁqﬁmnmwammde&mmcmm$dﬁ; T ipuDBIsREE 1 §OLoLSE rai ns
are pufly '9‘6' % I afs .. coli, K12 strain MWR94 (ATCC 35 3 1.446);
E. coli %8 ?Af%gag‘efs%fhﬂ HROL SR 3% BB A NP IRRE2005 WO
02/ 4622’PI‘PGF/1@S@FTV 4TPA5Posd HIATAC mo mow lfﬁ;tiﬂ:?sl@é‘d’CID Rfa®3d)y O her
SU'tabh@QlQrO‘éﬁﬁyﬁ%E%ﬂaqith&eMo%ﬂ gty b T

Escheri col i Ent er acter rw nia,

hi X
Sal nonét-a, éoﬁ%e%alﬁﬁ?ﬁémsa tRAFh rRAmmm 1 18ek T at |?a‘34 9 (1983)1;
15 Tilburn, et al., Gene 26(2-3): 205-21 (1983); Yelton, et al.

Proc. Natl. Acad. 301 Usa 81(5) 1470 4 (1984)] and A. niger

{Kelly and Hynes, EMBO J 4(2): 475-9 (1985)] : Methylotrqphlc

yeasts are selected from the genera consisting of Hansenula,
Candida, Kloeckera, Pichia, Saccharomyces, Torulopsis, and
20 Rhodotoruia. A list of specific species that are exemplary of
' this c¢lass of yéast’may be found in C. Antony, The
Biochemistry of Methylotrophs 269 (i1s82). :
Suitable host cells for the expression of the fusion
proteins of the present invention are derived from
25 multicellular organisms. Examples of 1nvertebrate cells
include insect cells such as Drosophila S2 and Spodoptera Sp,
Spodoptera highS as well as plant cells. Examples of useful
mammalian host cell 11nes include Chinese hamster ovary (CHO)
and"COS cells. More specific examples include monkey kidney
30  CV1 line transformed by SV40 (COS-7, ATCC CRL 1651); human
. embryonic kidney line [293 or 293 cells subcloned for growth
in suspension culture, Graham, et al., J. Gen Virol., 36(1)%
59-74 (1977)]: Chinesé hamster ovary cells/-DHFR [CHO, Urlaub
~ and Chasin, Proc. Natl. acad. Sci. USA, 77(7): 4216-20
35 (1980}]; mouse sertoli cells [TM4, Mather, Biol. Reprod.



5 e.g., Serratia marcescans, and Shigeila, as well as Bacilli such as B.

subtilis and B. lichentforms (e.g., B. licheniforms 4 1 P s b&§ed I n
DD266, 7 %8 @%@shed 12 April 1989), Pseudonobnas such Oﬁgggglnosa
and Stre 93%5 These exanples are illustrative rathe

limting. Strain WB110 is one particularly preferred host or parent host
because it is a common host strain for reconbi nant DNA product
fermentations. Preferably, the host cekf secretes mniml anmounts of
proteolytic enzynes. For exanple, strain WB 110 may be nodifjed to effect

o Senet s CaTIELEA% 0 LhEahP: CRaRaRn R0 ALRLE" il SndReTONS 18, LD
ﬁgicPhgaihumhg &inptgfelge?OHypeG?gnHB BO66OL | aiB ﬂdﬁsstmammaﬁyakumwuch
558244) \ ﬁo@% XBEC ?B#SEZeanﬁeeggg%%¥¥§% ﬁ&%qﬁé%é%%F%ang | ac)
169 degP bﬁgt rcean 1SEdeemF-ﬁ va1be witain sbhess 1wq|m| thkesaartain 37D6 with

a non-kananyci @hée§h§§8ﬂt p@68ERindebet ikan w&e&henm@é!&%hﬁn ¥ @d strain
havi ng nut ant Eerlglasn1c protease disclosed in U S. Patent No. 4,946, 783

i ssued 7 AGGEEPLPEH YAPF@@HE?iiv@FL;Ve"tF‘rYw 05 ABtACEOH DA iy, e. 9.,
PCR or ot begnamcbeqﬁeaeedoﬁobyﬁafaaed&eaahamnsequ@m@e§um-_&m xrddtaddi tion

to prokar u tlc m. crobes  suc I | amept ous f of. _yeast are
Ui fabl o SPSALRUCor LEABPaBS RS RsFDY By CPERIBNE by B, AR o udids
SaccharonycesemarevﬁslaenesaBO theosmgnhy aeqdemcwwqueum@f@wnqmpdnnnt

m cr gapies I pel ude hi.zosa nd Nurse,
Nt urd 286: o %eq’aegé’éel“ BB T35, 58 o bhr Fohon B My ngbgy oLt

Muyver ony EBSCHbREs DNy Shapaﬁn%nﬂsrtsdgaetszghe FV%%‘FOret Hre signal

Bi o/ Technekag¥n8elfihiy BE8a7prb6kaIpLisushgas: §b@pené%|é51éétéﬁ5(ﬂﬁﬁ 8C,

SE$F3§01f§§%§ég%5[gggLo ﬁgn&ggﬁé 8% %he aika11ne 5505p£§ﬁ££%27
pen1c1111nase, lpp, or heat.stable enterotoxin II leaders.

15 For yeast secretion the signal sequence may be, e.g., the
yeast invertase leader, alpha factor leader (including
: Saccharomyces and Kluyveromyces | - facto;'leaders, the latter
described in U.S. Patent No. 5 010,182), or acid phosphatase
leader, the C. albicans glucoamylase leader (EP 362,179), or

20 the signal described in WO 90/13646. In mammalian cell
expression, mammalian signal sequences may be used to direct
secretion of the protein, such as signal segquences from
secreted polypeptides of the same or related species as well
as viral secretory leaders.

25 | Both expression and cloning vectors contain a nucleic
“acid seguence that enables the vector to replicate in one or
more selected host cells. Such sequences are well known for a
variety of bacteria, yeast, and viruses. The origin of
replication from the plasmid pBR322 is suitable for most Gram-

30  negative bacteria, the 2u plasmid érigin is suitable for
yeast, and various viral origins {(SvV40, polyoma, adenovirus,
VSV or BPV) are useful for cloning vectors in mammalian cells.

. Expression and cloning vectors will typically contain a
selection geme, alsc termed a selectable marker. Typical

35 selection genes encode proteins that (a) confer resistance to




Bacteriol _ 154(2): 737-42 (1983)); K fiagilis (ATCC 12,424), K
bul gari cus (ATCC 16, 045), K wickeranii (ATCC 24,178), K maygbheg@@§c

56, 500) ophi l arum (ATCC 36.906) [Van den Berg et

Bi o/ Techh ‘gP%g??fa( 2): 135-9 (1990)]; K. 5 thernotoierans, PQHHS?‘%L“}% Xi anus;
yarrow a (EP 402, 226); Pichia pastoris (EP 183, 070) [SreekLL§hna et at.

J. Basic M crobiol. 28(4): 265-78 (1998)]; Candida; Trichoderna reesia
(EP 244, 234); Neurospora crassa [Casegget. al., Proc. Natl. Acad Sci. USA
76(10): 5259-63 (1979)]; Schwanni onyces such as 10 Schwanni onyces
OCC|dentuI|s (EP 394, 538 %pbllshed 31 Cctober 1990); and filanmentous fungi
such as, 2Bt§P1oKdGE0OPoPARETPEPHENS i §mT - ToRypddiddiitm (WOMYRign357

publ i shethetBodaanary aasz%)etxa@grc&aa@r gi(hl us:oh@a@neiw BSotogHidul ans

Bal | anc t .al Bi oche Bi o es 1 284-97(,1983)]; 15
T burn, Aef gl BncigR. 58 1e)) SBRaY, Fra FAES). PHHIGRU ol AvaiRRRLe Nat |
Acad. ScifrotiSAcBplBX: media- 4. 984 xheanenA. ehicgeling Iﬁela{mwé tsRREna fVBO
J. 42): £44553,3985)]. tdethylotrophic yeasts are selected fromthe

genera consi sting of Hansenula, Candida, Kl oeckera, Pichia, Saccharonyces,
Torul opsi s, afd @8am9é§096r§uatahlbiselettspéeiﬁbmkamaﬂﬁﬁrtmnmmﬁhﬁan

B ochem SerySof et hore; FntY b B s WU £uda L el TR
expr essi GATBELERE FHSFBHe pPotBpn§usiophprptedamencoddmd ewcded cdeacived
from 25 gubhi gel baFar cr §80inS B neEXaRRLES Oﬁn'Bﬁﬁﬁiﬁﬁﬁﬁgﬁé %%%Esceﬂ cl ude

I nsgct cells su hi,l a S2_and _Spodopt era Sp, . _Spodoptera hi ghs as
wel -0 e S BB BRER 450 PrRLart LRabhEl FHR RS Aane FPRLsLemS ude
Chi nese FBnBEER avbtiyitfHOprepade@08ndeptspalteds peciddserasatplieslizag ude

nmonkey kégge%%§91§V1P£F§e hg@ﬂzggrggd QXlS égg§§ﬁéﬁ A}g&PC§b 1651); human

enbryoni c 93 or Ceer1g23ub I N suspensi on
culture, (t?%%hh} ed spitabhlecealertbbn, ganel fox 59e74n(y@é§ﬁ];sChhaese

LB P giat oA e gy popgn eyt Mipdnclily o0,
Rep?gd ., Nature 2 5734 39-43 ; Klngsman, et al., Gene
7(2): 141-52 (1979); Tschumper, et al., Gene 10(2}: 157-66
(1980)]1. The trpl gene provides a selection marker for a
mutant strain of yeast lacking the ability to grow in
tryptophan, for example, ATCC No. 44076 ox PEPCl [Jones,
20 Genetics 85: 23-33 (1977)1.

Expression and cloning vectors usually contain a promoter
operably linked to the fusion protein-encoding nucleic acid
sequence to direct mRNA synthesis. Promoters recognized by a

| variety of potential host cells are well known. Promoters

25 suitable for use with prokaryotic hosts include the B-
lactamase and lactose promoter systems'[Chang, et al., Nature
275(5681): 617-24 (1978); Goeddel, et al., Nature 281(5732):
544-8 (1979)}, alkaline phosphatase, a tryptophan (up)
prbmoter system {Goeddel, Nucleic Acids Res. 8(18): 4057-74

30 (1980); EP 36,776 published 30 September 1981}, and hybrid
promoters such as the tat promoter [deBoer, et al., Proc.
Natl. Acad. Sci. USA 80(1): 21-5 (1983)]; Promoters for use
in bacterial systems also will contain a Shine -Dalgarno (S;b.)
sequence operably linked to the DNA encodlng the fu51on

35 protein.



7 June 2005 WD 02/46227 PCT/USO /43165 - 55 23(1):243-52 (1980)] human
lung cells (W38. ATCC CCL 75); human liver cells (Hep &, g?ﬁi? and
nouse mammary tunmor (MMI 060562, ATCC CCL51). The selectlon o?
appropri a® 02h62x7 cell is deened to be within the skill imrcrhesoanties5 The
fusion proteins of the present invention may be reconbinantly produced
directly, or as a protein having a signal sequence or other additional
sequences which create a specific cIeavage site at the N-term nus of the
mature fusion protein. In general, the’si Tgnal sequence may be a conponent
10 of the vector, or it may be a part of the fusion protein- encodi ng DNA
that is inserte&kamiled hefvsaciwblél'&ﬁ:csﬂcgﬁ&ig Ny ke ed priakaryotic
.si gnal e selected f exa fro the oup of t he al kal 1 ne
phosphat a&é%]‘%em G i c([)? p (ﬁrﬁp%e%c‘t Etﬂ ?R@%R%&qurqt@aders 15
For yeast @msal[dhttd'mnam,gnﬂt ﬁle.quenceairmly. ther. ©55 (tghga) vieastzdgyvert ase
.l eader, Cctg dln Sacch ces a Kluyv onyces
- a- factor Ie;%erg q{tdtﬁ?%equcgﬁ%rl A NS g[r}f)e%? apvlo 1:82), or
aci d pRospgfyase Regader ,14hel 1068I; blfbeld.‘argi ucﬂx&rqﬂamﬁ@adgr(z(BEP BN 079)
or 20 the ﬁ'(@@@'s)qes%fdé}?daé rén\é L34k faﬂd@ﬂ}@- Al p@Xpression,
be use i

mammal i an nal sequences may, rect - secr t|o he protein,
such as sf%h’gl LEFHETes l'fer’tﬂﬁl@@@r eEé’d-”-‘fY@ltFpéﬁﬁqad@pmflatﬂﬁe sane or related
speci es a%ﬂm&ﬂhof&‘ﬁdﬂdﬂ@]nmr @1ch)bs|e°—%d-§h‘b spha R0tk edi=eesi an and cl oning

vectors c ta| n.2 nucl ei.c %Wence t hat enabl es the vecfor to
repl i cat e P -GS g SIS %t&ﬁ gLvats kdnasgonh tEdqrephesriasanel |

knownl®or momalsetypﬁoslnmmémm,seyéasmeraeé Viakids @3 ek nikiegi N of
replication freg tabl e .f Q_negative
bacteria, _the Zghte?eg@a%%%%%%%%éw %ﬁ%;h & * 3{]—515%3 ﬁ’d'ot}‘QgeEEs viral
ori gi ns (Wﬂngp(’ﬁ peldizdonali edyantuse of, BPensawd prdehulcohtrodled by
vectors i BrowiHeLbARi¢ldnS, are the promoter regions for alcohol

dehydrogenase 2, isocytochrome €, acid phosphatase,

15 degradative‘enzymes associated with nitrogen metabolism,
metallothionein, glyceraldehyde-3-phosphate dehydrogenase, and
enzymes responsible for maltose and galactose utilization.
Suitable vectors and promoters for use in yeast expression are
further described in EP 73,657. Transcription of fusion

20 protein—eneoding_mRNA from vectors in mammalian host cells may
be controlled, for example, by promoters obtained from the
genomes of viruses such as polyvoma virus, fowlpox #irus,
adenovirus (such as Adenovirus 2), bovine papilloma virus,
avian sarcoma virus, cytomegalovirus, .a retrovirus, hepatitis-

25 B virus and Simian Virus 40 {Sv40), from heterologous |
mammalian promoters, e.g., the actin promoter or an
immunoglobulin promoter, and from heat-shock promoters,
prOV1ded such promoters are compatible with the host cell

 systems.

30 ‘ Transcription of a polynucleotide encoding a fusion
protein by higher eukaryotes may be increased by inserting an
enhancer sequence into the vector. Enhancers are cis- acting
elements of DNA usually about from 10 to 300 bp, that act on
a promoter to increase its transcrlptlon Many enhancer

35  sequences are now known from mammalian genes {globin,




Expression and cloning vectors will typically. contain a selection gene,

al so terned a sel ectable nmarker. Typical 35 sel ection genes ncogﬁ)fprotei ns
that (a) confer resistance to 7 June 2005 WD 02/46227 PCT/{J% 65 56
ant i bi ot was0205220t her toxins, e.g., anpicillin, neonycin, PQTSloHs®Rate, or
“tetracycline, (b) conplenent autotrophic deficiencies, or (c) supply
critical nutrients not available fromconplex nedia, e. g:7 the gene
encodi ng D-al anine racenmase 5 for Bacilli. An exanple of suitable

sel ectabl e markers for manmalian cél |3 ate those that enable the
identification of cells conpetent to take up the fusion protein-encoding

nucl ei ¢ aglidktase!Ch BfnBin; Rack eyt ¢t dhn Ki 088 einN1 BPP! 0pHi-3t 8ahogt cel |
10 when w1l d-type DHFR,i.§ enpl oyed i.s the cell line.deficient " 1n DHFR
activity,; Od’feevp%ged’%d’ opSGafEd STPARERT i [ FAFY AC chestn, Proc.

Nat | . AcadruSci . Ri@plzs( Thclédsb-2He SUABdharkvatidrabtite SEL €6t s D8e 06PE
1St nencoms BB gkiip 3% Bl ol ek fiGede fithing Sety
Gene 5 7( p)r;on;m:pmgr(tm@?@):;, Th@hmw@azrqmaeteraianc@m IHL)latdb7sbe ¢4980)] .
oki ng (e S oTaRaR | AR Aol Hud’ ol BRIl R0, 44076 or
PEPCL [JERESNCHy diebec §pdscedsizq iy jectyprds $ @psiii et ofii oy Bect or s
usual |y eentten fugilcpnpieteiapecding |ddtifthdd duie ffuslae r b £ n- encodi ng
nuc! eic g?)l d e?ﬁ%%eréce.i:o g; rect s%/gt hesi s Promot ers recaogni zed by a
vari ety ofpdt al® FO5E celT*LMr eGP ORABRA: Pronpters 25 suitable for
use M th prokapatessibasteckoebudgeddn 2ulagictivs hotd delclHs e sEHpt er
i ure 285813 Hockhy. gk Sonthain e Ble b hukaliben RIS et (D
other multicellular organisms) will also contain sequences
necessary for the termination of transcription and for ‘
stabilizing the mRNA. Such sequences are commonly available
15 from the 5'and occasionally 3’ untranslated regions of
euvkaryotic or viral DNAs or cDNAs. These regions contain
nucleotide segments transcribed as polyadenylated fragments in
the untranslated portion of the mRNA encoding the fusion
protein.
20 ~Various forms of a fusion protein may be recovered from
culture medium or from host cell 1ysateé. If membrane-bound,
it can be released from the membrane using a suitable
detergent solution (e.g., Triton-X 100) or by enzymatic
cleavage. Cells employed in expression of a fusion protein
25 can be disrupted by various physical or chemical means, sﬁch
as freeze-thaw cycling, sonication, mechanical disruption, or
" cell lysing agents.

Purification of the hetérologous fusion proteins of the

30 present invention:
| Once the heterdlogous fusion proteins of the present
invention are expressed in the appropriate host cell, the
analogs can be isolated and purified. The following
procedures are exemplary of suitable purification procédures:
35 ,fr_ac'tionation on carboxymethyl cellu.lose; gel filtration such



pronoter system [ Goeddel, Nucleic Acids Res. 8(18): 4057-74 30 (1980); EP
36, 776 published 30 Septenber 19811, and hybrid prom)ters he tat
pr onot er et al., Proc. Natl. Acad. Sci. USA 80( E%S)].
Pr onot er s{vg%%gég in bacterial systems also will contain PH? | gar no
(S.D.) sequence operably I'inked to the DNA encoding the fusion 35 protein.
7 June 2005 WO 02/46227 PCT/USO /43165 - 57 Exanples of-suitable

pronoti ng sequences for use with yeastsshasts include the pronoters for

3- phosphogl ycerate ki nase [Hitzerran et al., J. Biol. Chem 255(24):

12073- 80 (19 or ot her colytic enzynes (Hess et al J. Adv. 5
Enzynme Red® 798%}4‘?@ &68)° 7 *%&xé?%%r’ﬁesqt% sl s DERH-ory Morwrd) ] |
-such as encltase egdcymrgad dahyilexs3-@hasphaie- eyl nganas esediexadnass,

ruvat e dec rbox osphof ruct ase, Iu ose- 6 hosphat e
P}s/orreraseq:_ By ¥oh OSB% lﬁag'fhc ; Of(g;g{]/ 1{) ?Fglé’ﬁ‘ﬁt?sﬁf‘f’ate 10

-i soner ase, MWQ@M ofanﬂbegpmd@ipameie &éﬂrs}&m—&ihdase
ronot ers, ch i r avi e ti.Qnal. advant
P 67 S M .CRpGald (#5%#%fié) céh é%%aﬁgi(éﬁi 1ﬂf£ é% a

of transcription contr y gr i't i ons
for al cohdMMogdmyd sydddse rreqigudatdem-one C, acid phosphat ase,
degradati ve en%&&%uésﬁf&'l-ﬁ{a%dd@tﬂ}d&'eh&l%%hrf‘i@@dé%a fﬂ’éaén% ?ﬁe'n

gl ycer al dehyde- 3- phosphat e dehydr ogenase, and enz rres respon5|

nal t ose aﬁaldgﬁ“&@t BeEhQAY jaxg ieevn am {thSl 8te tf@P-‘s for use
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cyt orregal OVI rus a retrovirus
the particular fusion proteln produced For example, fusion

OI’IS

proteins comprising an Fc fragment can be effectively purified

15 using a Protein A or Protein G affinity matix. Low or high pH
buffers can be used to elute the fusion protein from the
affinity matrix. Mild elution conditions will aid in
“preventing irreversible denaturation of the fusion protein.
Imidazole-containing buffers can also be used. Example 3

20 describes some successful purification protocols for the
fusion proteins of the present invention.

Characterization of the heterologous fusion proteins of the

present invention:

25 Numerous methods exist to characterize the fusion
proteins of the present invention. Some of these methods
include: SDS-PAGE coupled with protein staining methods or
immunoblotting using anti-IgG or anti—HSA antibodies. Other
methods include matrix assisted laser desporption/ionization-

30 mass spectrometry (MALDI-MS), liquid chromatography/mass
spectrometry, isocelectric focusing, analytical anion exchange,
chromatofocu551ng, and circular dichroism to name a .few. A
representative number of heterologous fusion proteins were
characterized ﬁsing SDS-PAGE coupled with immunoblotting as



25 B virus and Siman Virus 40 (Sv40), from heterol ogous nmanmalian
pronoters, e.g., the actin pronoter or an i mrunogl obulin p?9?ﬂ%?505and
from heat - shock pronoters, provided such pronoters are co e wth the
host celWO0&@2Bns. 30 Transcription of a polynucleotldénﬁwwwﬂﬂﬁ@‘a f usi on
protein by higher eukaryotes may be increased by inserting an. enhancer
sequence into the vector. Enhancers are cis-acting elenments of DNA 7
usual 'y about from 10 to 300 bp, thatggct on a pronoter to increase its
transcription. Many enhancer 35 sequences are now known from nanmal i an
genes (glogan,. 7 June 2005 WD 02/46227 PCT/USOl/43165 58 el astase,

al buni n, "&-kef8plBFai APCERECPASTY | AFSe ToHRERLPG, 4 Medeberndoftowres Bse an

enhancer ahdom)a eukaryotic cell virus. Exanples i ncl ude the SV40 enhancer,

on the late s i C tlon or i bp, 100-270),- t he

cytonegaIOV|rE§§ear?mpg pﬁ%ﬁ% ﬁﬁ%n%ﬁ %% 8bo¥£5ﬁ%?%%ﬂ%ﬁcgheonthe | ate

si de of C@heuiepﬁdcmolequbargnmsaﬁdraﬂenepreﬂenem&m&ﬁ&nbé}l%f enhancer -
L he fusi

- may be sphk¢sH HPbPeihs %&‘%811 alsa o loca§8%ez3rpme§ %%ergasuﬁs'rgnm he

protein codi ng Seqguence I's preferably
pronDterSPEGtEﬂﬁ?E§¥ronIWe%@@*%l@@edflﬁu@@ﬁaﬁy@mﬂc4hbbluatwage(yeast

fungi, ImﬁEébulﬁfaﬁélgﬁﬁﬁrﬁi a heaBRe s & t ACh € ah@th &Ll b5 £199By Ot her
Itlcellugg organl(in?%ﬁ_,Tl ﬂﬂgo contain seqfences necessar for the

t er mi nat PORTGHTr aRsEF Hred S BRGHi | i 2Hhdrereodege Kuences

are commphbyeimai tabted Mbefa ommhaséed amti oEEass e &ﬂarﬁsléﬁﬁlﬁns | &y ed

regiy@ns ry. CcDNAs. .These, r |Qn ontain

nucllgjot [ %éd}sg é)r?gntg&% CIaﬁgcr |g%'?ald.L nca%e"}tﬁﬁ ache‘?i—’“?erdad:rfg t he

untranle%%Heb@$tW%#hcﬁhQrﬂprﬁﬁwteﬂk%nhmgpmme f usi on proteln 20 Various

forms of a fuﬁthﬁih@f Ot@a\mm Pﬂd&ﬁ%’@é&%ﬁé@@n & JEGidUD gy, f rom

host ceII Igs tes. gﬁgbrane- ound
etermlne Yy mass spectrometry is greater than expected.

This is the result of glycosylation of the Fc portion and the
15 C terminal extension. Enzymatic digestion of the fusion
proteins followed by reversed-phase HPLC and mass spectrometry
can identify peptide fractions that contain sugar moieties.
These fractions can then be N-terminal amino acid sequenced to
identify the potential glycosylation site. For example,
20 characterization of Exendin-4-Fc (SEQ ID NO: 29) shows that
' the serine at position 39 and threonine at position 50 are O-
linked glycosylated and the asaparagine at position 122 is N-
linked glycosylated.
A representative number of GLP-1 fusion proteins were
25 also tested for activity. Numerous methods exist to detect
GLP-1 activity in vitro and in vive (see examples 6, 7, 8,and
' 9). Table 4 (example 6) illustrates GLP-1 receptor activity
asspgiated with several GLP-1 fusions. The numbers are
rélative to the activity associated with ValS—GLP—1(7~37)OH.
30 All fusion proteins tested had GLP-1 receptor activity. A low
level of in vitro activity is not necessarily indicative of a
weak effect in vivo. Because of the substantial increase in
the half-life of these fusion proteins, weak in vitro activity
is not generally a predictor of weak in vivo activity. Fiéure
35 7 and example 7 illustrate the prolonged half-life associated



it can be released fromthe nmenbrane using a suitable detergent solution
(e.g., Triton-X 100) or by enzynmatic cleavage. Cells enploygg,d 005
expression of a fusion protein 25 can be disrupted by various physical or
- chem cal Wweaad6228uch as freeze-thaw cycling, sonication, PRETHaNI/BSHS

di sruption, or <cell lysing agents. Purification of the heterol ogous fusion
proteins of the 30 present invention: Once the heterol ogous fusion _
proteins of the present invention are . xpressed in the appropriate host
cell, the analogs can be isolated and SuFified. The foll ow ng procedures
are exenplary of suitable purification procedures: 35 fractionation on
car boxynetshgh thélﬁhegen pebtiihtr affi ahespeleséntunievad3 on0 83146227
.PCT/ USQ / 59 had 5; h resin._s as . DEAF or
P T S R R e e e s
renove coh@aﬁ$nantmoahehsasVBQGtGHPPaFHSAehadlaghaaﬁuﬁmfetof dbadt 87

-epi tope-t r f.the oh e has
_chronatofgggglgn%8 HBPEegsgeFR ggfeé ég gngEﬁég?uﬂ?égrfate
preci gi t alidf. abheroly¥ ﬁémMndstuatpputefnapproknuatedy B8y hberenphoyed and

such net hadgs ar gngn@Ype. g dhecapt %ggﬂx gigfc%ggg Gfl‘i’gla éaggégeglgﬁr ot ei n

Deut scher, t hods in” Enz nol ogy
Puri fi cat #ERer PP nedpiess ﬁétppacPfcéPPr§§FMﬁ§§iyVéBIhgprswlﬂléaﬁ$ The
purification step(s) selected will depend on the nature of the production

process u_ed and the o.rtlcular fusion protein produced. For exanple,
P = BeahnEE 2gaent can be effectively purified 15

usi ng0a ProtelmhfsbmaPrst&bmlfhﬁfisnalyonaﬁléssbﬁﬂhan beghupsl sbpffers can

be used tg, EQL el romthe f MJId elution

condi ti ons vm#géhé%ﬁaé#gtreven?r%%faﬁ%%ﬁ%r5|%%g Eeﬁﬁ é?ﬁ?%ﬁﬁé%Yetbﬁﬁ?u5|on

protei n. espeerble- dtﬁﬁ%@mhtnQObmaﬂefsctaneaasd Formstdte Raapte 3
structural changes that occur_durlng processing. For example,

some GLP-1 compounds have a general tendency to aggregate. In
15 addition, it has been shown that some GLP-1 compounds convert
from a soluble and active a-helix form to an insoluble and
potentially inactive f-sheet form. The fusion of GLP-1
compounds to large proteins such as the Fc region of an IgG or
albumin not only acts to increase the half-life of the GLP-1
20 compound, but also contributes to the physical and
conformatlonal stablllty of the GLP-1 compound. For example,
Val -GLP-1-Linkexr-HSA in PBS is stable at 37°C out to about 30
days.
The heterologous fusion proteins of the present invention
25 may be formulated with one or more excipients. The active
fusion proteins of the present invention may be combined with
a pharmaceutiéally'acceptable buffer, and the pH adjusted to
provide acceptable stability, and a pE acceptable fbr
~administration such as parenteral administration. |
.30 Optionally, one or more pharmaceutically-acceptable anti-
microbigl agents may be added. Meta-cresol and phenol are
preferred pharnmceutically-acgeptable microbial agents. One
or more pha;maceutically-acceptable sélts may be added to
adjust the ionic strength or tonicity. One or more excipients
35 ,nmy.be added to further adjust the isotonicity of the



20 describes some successful purification protocols for the fusion
proteins of the present invention. Characterization of the hglgs eh@gous
fusion proteins of the present invention: 25 Nunerous nethods exist to
char act¥WPi02d622he fusion proteins of the present invent PENUSE 6Dt these
met hods include: SDS-PAGE coupled with protein staining netbhods or

I mmunobl otting using anti-1gG or anti-HSA anti bodies. O her™ net hods _
include matrix assisted | aser desparpgbi an/ioni zation 30 nmass spectronetry
(MALDI - M5), liquid chromatography/ mass spectronetry, isoelectric focusing,
anal yti cal anion exchange,  chromatofocussing, and circular dichroismto
name a, fOWMudatios-esEAYSELIE AFNHE SRR Sgod€ R G Piot ei ns were

char act ggl 'zl%tii%g' REIPSRACE SRERRE atitiilt 4 T RRIIDIHEPIG agahslune 2005 WO
02/ 46227 % /gs 43165 .- .60 well as nmass spectronetr See ex%ggles 4 and
5 and fFydteLle Lot apingsEratany OLEinEr"%AD( ?é"eogg'ﬁﬁv)l L (40t r ates
the cakbusgt ddemtukantaias tharica alepreageantoat wdesdmadleof 5 fusion -
protei ns,_as _well__as th ss as . determne A SRegGt.r r
addifi on’ Fﬂﬁ?@éﬂ‘f 5‘5@ gl% =Pl ﬁ%tt r al%’e efpnf; eecg?/latr@a\%eg%c(sé%% q‘zg} rélefp_réelgeent ative
nunber abtﬁwe[a@nmpmuﬁsihheasideternined by SDS PAGE. All heterol ogous
fusion prot gl pa.foaled webey Suansel andisegshedd rapsient Ly, In 10
nal S to yiel

addition, the Fgx si _sequence cl eave ' proteins with the
cor r ect hRtegodogens Fusipar prodbiass df the paesenthdnvientdate nastiihces the

nmass dejaed Red the PReIPEShiRmREoh .| S A QR %ron&damgew@a_t@._fbd this is the
result %f. chggflatLon of the Fc portion and the _ 15 C_term nal extension.
En t £OTH 62 SR 1PRe SPAESoALS JPEHEATS BAES FrFe R sed- phase HPLC

and naskyspechlerdld weidanhydebbrionipepididy thyattiodds it=kdld,cantlafiurisugar

oI eti €3 ; q N2 fchdEh h00R: 52" b 1Re MMET Lrfdplo AT 3% :B.SqqHaNced to
p—toluenésulfonic acid, methanesulfonic acid, oxalic acid, p-
bromophenyl-sulfonic acid, carbonic acid, succinic acid,

15  citric acid, benzoic acid, acetic acid, and the like. '
Preferred acid addition salts are those formed with mineral
acids such as hydrochloric acid and hydrobromic acid.

- Base -addition salts include those derived from inorganic
" bases, such as ammonium or alkali or alkaline earth metal
20 hydroxides, carbonates, bicarbonates, and the like. Such
| bases useful in preparing the salts of this invention thus
include sodium hydroxide, potassium hydroxide, ammonium
hydroxide, potassium carbonate, and the like.

25 Administration of Compositions:

Administration may be via any route known to be effective
. by the physician.of drdinary skill. Peripheral, parenteral is
one such method. Parenteral administration is commonly
uﬂderstood in the medical literature as the injection of a
30 dosage form into the body by a sterile syringe or some other
mechanical device such as an infusion pump. Peripheral
parenteral routes can include intravenoué, intramuscular,
subcutaneous, and intraperitoneal routes of adminiétration.
The heterologous fusion proteiné of the present invention
35 may also be amenable to administration by oral,'régtal, nasal,



identify the potential glycosylation site. For exanple, 20 characterization

of Exendin-4-Fc (SEQ ID NO 29) shows that the serine at ppgjtd 4ps39 and
| i nked gl ycosyl ated and t he asaparagi ne at

t hr eoni n |[tion 50 are O-

posi tii one\xgézllgﬁgijﬂl- | i nked gl ycosyl ated. A representative BeHHeH3165GpP- 1
fusion proteins were 25 also tested for activity. Numerous nethods exi st
to detect G.P-1 activity in vitro and in vivo (see exanpl®€s 6, 7, 8,and
9). Table 4 (exanple 6) illustrates G P31 receptor activity associated
with several G.P-1 fusions. The nunbers are relative to the activity
.associated with Val $-@P-1(7-37)0OH 30 Al fusion proteins tested had G.P-1
recept or &&t LPMEY. TRSPAUALPEYeroBtern vhifh arei npnyphrenseradcessaesl.y

*i ndi cat i vefothasewaak-ghiestei-8l VivareBecayse; h |,al.|,pgrease
in the half-lLife of tﬁese fﬁsi on pr O?EI ns, \/veg{ze%ng\??#?%%gg%%v%?{ﬁggi S not

|
gener al | y 289 F88i BF8L BPRhRaRTErPYREBTReE i vity. Figure 35 7 and exanpl e
"7.illustrate tirhepfaboogeprbebinki be eBs0siates: 71 dVBRL 20805 aN0,02(,46327

- PCTNSQ /13165 __ with the fusion_proteins of {he present invention. For
exarrpl(ge, %él gi:a%%’-i-\‘f%gﬁaﬁa’élﬂ'éﬁ?#i‘fbes%‘?s%%p?‘%éiﬂﬁ?@%?lﬁas’mdﬁ’ﬂ@ in

monkeys, Yag8oG Proteéibdes hafl ehbgbfebétie Divaboldn Sfrihevt syl BxeppkeyNsir

A y8- GLu2gs =3z =k - alf_5 life after IV.adm nistyation
of approx%ﬁg%g?%cggxﬁﬁﬁgégéﬁﬁgg%%gfg%ﬁ%@CéyﬁsﬁﬁgﬁﬁgCiﬁffgfﬁg-E?n?§r§$661
had a hal FSFPré regeriosc’ adwill ectatvirh olisgasesi amdéby 88néibutensn dogs.
Conposi't i gaat ofesbond F oW 10~ Phsl L ity an_essent i al
featuyre for theerlg&éu?ii?f:%fr%?%}l’%o@nﬁlgﬁ%ﬁﬁm&égﬂgjﬁ%ﬁﬁ sgﬁa;é/é g%%n

especital | PUBIRFLIAEIR HRfRETY FeRendDGAn dherrEore bet Freatedl
changes twathotherGoRxi nfupi G gsse fgind G f ¥esed®Bn{dRdogonmpounds

that somergpes, SHBTEREY e SRS TS Prng il Sfibied eatnroe W FRIGRE B m
to an i nseP@pPendst or “in need of GLP-1 receptor stimulation”.
Included are subjects with non-insulin dependent diabetes,

15 insulin dependent diabetes, stroke (see WO 00/16797),

) myocardial infarction (see WO 98/08531), obesity (see WO
98/19698), catabolic changes after surgery (see U.S. Patent
No. 6,006,753), functional dyspepsia and irritable bowel
Vsyndrome (see WO 95/64060). Also included are subjects

20 requiring prophylactic treatment with a GLP-1 compound, e.g.,
subjects at risk for developing non-insulin dependent diabetes

(see WO 00/07617). Subjects with impaired glucose tolerance
or impaired fasting glucose, subjects whose body weight is
about 25% above normal body weight for the subject's height

25 and body build, subjects with a partial pancreatectomy,
subjects having one or more parents with non-insulin dependent
diabetes, subjects who have had gestational diabetes and
' spbjecté who have had acute or chronic pancreatitis are at
risk for developingrnon4insulin dependent diabetes.

30 An "effective amount" of a GLP-1 compound is the
‘quantitj which results in a desired therapeutic and/or
prophylactic effect without causing'unaégeptable;side-
effects when adminiétered to a subject in need of GLP-1
receptor stimglation. A “desired therapeutic effect"

35 includes one or more of the following: 1) an ameiioration of



potentially inactive -sheet form The fusion of GLP-1 conpounds to |arge
proteins such as the Fc region of an I1gG or al bum n not on;g gg%ﬁqécy
increassyéhe'half-life of the GLP-I 20 conpound, but also contriblres to
the phystQA14%2Ab conformational stability of the GLP-1 REHYSM{#BI6For
exanpl e, Val 8-G.P-1-Linker-HSA in PBS is stable at 37C out to about 30
days. The heterol ogous fusion proteins of the present invention 25 may be
formulated with one or nore excipientg JThe active fusion proteins of the
present invention may be conbined with a pharmaceutically acceptable
buffer, and the pH adjusted to rovi de acceptable stability, and a pH
accept abtR P # sﬁ‘?%@"r‘%t%‘gd’lﬁl% Hae cfl ER8Featni APBEEEIPBAN. 230

Opt i onald yeleie iaf 1AM copber NBE esyhsebhy - 366601 abk8 @0th- Ak CAPBbaLcageNt S
may be added. ta-cresol, and %Qgﬂqgﬁare ,Ereferred )

phar macéth i4 -Jacgﬁ'eSf)ab}réCW i oPRYYEhtE. comRarst whkR the

phar maceiseraid yfaddept ahbecmatt 5 sy bp @ﬂé@dgfo@agiu% gfgﬁifépi C .

st repgt . AR e Qr_nore exci.pients y added t urt her

adj oot t°g‘{p]aé%aoﬁ‘%lcu yt%;? Thesire ok “2“8%5‘51"%@@‘6%’/’1”%6221%05&?‘ $13385 - 62
f or mul at'iefif ecBliyrse rdnmumst A & arfil- bfcampesndofibti the adpatshémy efci pi ent .
Phar mac eiiidied!dsy i%CC:ﬁﬁ 3@5&6@@'%}1&&“&&?1& 185§ g}@'ﬂé%%&%.é?” to a human

or other_ani mal and ,. does not contain toxic el S or undesirable 5
cont am FARE odn P dfieadioluress s trahionackhant ynothe ebsenrceve

CONpounas thebtnent’ RHAFESLUdAAd MACGePs abbeasalh {Reethsr .
_hetfbol%ﬁ%§%ﬁ$%§hggg£qptelns of thﬁ%%esenI invention may be used in the
present i“oIT. RS MYF R RPABNY or REREPRREHEI ®¥ on salts
are i nokjsmiey ddistmssuch zas “dffibcrchteoramowst U, obydrebroni comséghdhydri odi ¢
01, SUCRULKE AR BRO AR, AL bLIE TG R a0 O S
delay, compared with the absence of treatment, the onset of
elevated blood glucose levels that require treatment with
15 anti-hypoglycaemic drugs such as sulfonyl ureas,
thiazolidinediones, insulin and/or bisguanidines.
The dose of fusion protein effective to normalize a
patient’s blood glucose will depend on a number of factors,
among which are included, without limitation, the subject’s
20 sex, weight and age, the severity of inability to regulate
* blood glucose, the route of administration and
bicavailability, the pharmacokinetic profile of the fusion
protein, the potency, and the formulation.
The present invention comprises GLP-1 compounds that
25 have improved biochemical and biophysicél properties by
virtue of being fused to an albumin protein, an albumin
fragment, an albumin analog, a Fc¢ protein, a Fc fragment, or .
a ?c_analog. These heterologous proteins can be
suécessfully expressed in host cells, retain signaling
30 activities associated with activation of the GLP-1 receptor,
and have prolonged half-lives. |
The following examples are presented to further
describe the present'invention. The'scope‘of the present
invention is not to be construed as merely consisting of the:
35 following examﬁles. Those skilled in the art will recognize



br onophenyl - sutfonic acid, carbonic acid, succinic acid, 15 citric acid,
benzoic acid, acetic acid, and the like. Preferred acid additio lts are
those formed with mneral acids such as hydrochloric acid o n%gg%gbronic
aci d. Basgo aglstti on salts include those derived from i noP§afS814Be&ses, such
as amoni um or al kali or alkaline earth nmetal 20 hydroxi des, _carbonates,

bi carbonates, and the |ike. Such bases useful in preparing-the salts of
this invention thus include sodiun1hygéoxide, pot assi um hydr oxi de, '
ammoni um hydr oxi de, potassi um carbonat®, "and the like. 25 Administration
of Conpositions: Administration may be via any route known to be effective
by the physis¢i aReObaotdaday s&aybntBer eghépabntpaapdteratederesne such

nmet hod. Parenteral. adm ni strati i ATDN e o] i di ca
"literatur e§§th@diﬁF@cP?Bﬁigflgigﬁ%ﬁégégg %é?ngggt%8%thB%§§é§SthsteriIe
syringe onimane thiehetessachaniventidavivneasychaasesdn i nfusi on punp.

Peri pheral parenteral routes can include intravenous, intranuscul ar,
"subcut aneous, and intraperitoneal routes of admnistration. The

het er d ogous fusi on prot Expgpde ihe ConstamctioRepEi BNA 35 may al so be

amenabl e to adm ni stratdiQm By ekrol656@  FO@EG , priothfies 2005 WD 02/ 46227
PCTIUSO /43165 63 or tower resplira

A y rout.es 8h.aLe. nonspar ent er al
routes. &<aRdSe 1A0ROBSFEREEEGP PEUP ,epﬁgdﬁgaepgges%??a%éfyjfgute and
the oral routezy.e prekepbediotheff haiman pycieias dbolatedr ésemtai nvention
can be used 5_to treat wi de_vari f .di S ondjst LPASmyIThe
fusion pr GO&Phd afﬁéaBae§8ﬁga?ﬁ§e%¥%o%u%giﬁgﬁsgyrggg?g ?ﬂgltﬂgb?% ogi cal
effect® byndridnlg demadnisecept drapokets ednteindnghe96" bppel1rpdEspPdr . "

Subj ect's wi.t.h di nd/-o uﬁ%gdi ANgast BabohesRandntavenabiiero GLP-1
receptor 2%?%%?%?&%%%§Pgtgfthe ggﬁ?ni?fratign,of GLE—l cogg&gﬁds can

t her ef or e avel tRash Fd T wiitkst BE wppmpligsy SXPFESEPHs VEFEPReP eh?
I nventl oN.cyeate pdB02/Fc (see Figure 5). DNA encoding the Igx

_ 8
secretion signal sequence fused to Val -GLP-1(7-37) was

15 generated by in vitro hybridization of four overlapping and

complementary oligonucleotides:

57~ CTAGCCACCATGGAGACAGACACACTCCTGCTATGGGTACTGCTGCTCTGGGTT
, CCAGGTTCCACTGGTGACCAGTG — 3' [SEQ ID NO:12]
: 20 : ' : . .
57- GAGGGCACCTTCACCTCCGACGTGTCCTCCTATCTGGAGGGCCAGGCCGCCAAGGA
GTTCATCGCCTGECTGGTCAAGEGARGAGGC ~ 3¢ [SEQ ID NO:13]

57~ TGAAGGTGCCCTCCACGTGGTCACCAGTGGAACCTGGAACCCAGAGCAGCAGTA
25 : CCCATAGCAGGAGTGTGTCTGTCTCCATGGTGG - 3’ [SEQ ID
NO:14]

-_25‘— GCCTCTTCCCTTCACCAGCCAGGCGATGAACTCCTTGGCGGCCTGGCCCTCCAGA
TAGGAGGACACGTCGGAGG — 3° [SEQ ID NO:15]

30 |
- The hybridization reaction was carried out using
equivalent amounts of each oligonucleotide {1 pm/pl final
concentration for each olige). The mixture of
oligonucleotides was heated for 5 min at 100% in ligation
35 buffer (50 mM Tris-HC1, pH 7.5, 10 mM MgCly, 10 mM DTT, 1mM




These subjects are said to "be in need of treatnment with GLP-1 conpounds”
or "in need of GLP-1 receptor stinmulation". Included are Sﬂgbﬁg%éb%yt'1
non-insg%h§4 endent diabetes, 15 insulin dependent diabetes, STroke (see
VO 00/ 15797 nyocardial infarction (see WO 98/ 08531), PERASMI43163ce WO
98/ 19698), catabolic changes after surgery (see U S. Patent _No. _

6, 006, 753), functional dyspepsia and irritable bowel syndrone (see WO

99/ 64060). Al so included are subject g2Q requiring prophylactic treatnent
with a GLP-1 conpound, e.g., subjects at risk for devel oping non-insulin
dependent_ di al%et es, (see WD 00/07617). Subjects with inpaired glucose

t ol er and& 03 HHIMHe PIARS fFrymy minhiad Thpsotad) omeghti s
about 253%=ar0ove HaltPpadfcwei ght for the subject's height 25 and body

build, subjeg¢ts with_a . partial .pancreatectony, = subjects having one or nore
parents with _riqm%wgd g?ﬂé%tzat&ioéb&régu%ﬂi%t]sl%%aﬁ% had

gest at i dwalrsdisabetozsn arthpetijiget srwberdramMeyhthatt a@fe ter tgBr oni ¢ -
pancs eat 44 e.at.. ri f.or devel.opit n-insulin dependent di abetes. 30
 An "%f f ?gt]é}o\?ef%mvﬁerﬁtpﬂoi’gglﬁoﬁelWg&ﬁg’o%%ﬁpi s‘aeﬁe&i%ﬁqot"ﬂ} 0T esul ts in
a desir @ Feofydidil .c Thed/Adga theop pyroduicite efdme istd hauttraaiss oign
unaccepE@aF@tgthX ehf ad . nl to & pact j,n need of GLP-1
receptor _s inulatiéh?'%ﬁkﬁéggggg Sﬁg?§%§§%?%”éffg%%ﬁgaﬁyﬁaﬁﬁ udes one or
mor e of IASTREN it SCrpemecaker shst PERseNCE Rfn@ezigsle WOL21016227
PCT/ USOing3t6% b4 diles tsydicadhes a880ChRlad (Mddadihg Hreeass _
coqﬂﬁtlgg' 2% aa%ﬁ’%ﬁ in the onset of .s nﬁéons assqociated wth the di sease
or condPEIBNCs) AR FaSEq MEin g vitg‘ﬁ ééﬁ%‘ﬁ‘ PRt hésh SepuEensied he
treat nefhe ardud)iggeatpregsdont plabmhiidf asedc dmatednefidetiba absence of
the tre : r l.e effective amount” of..a GLP-1 conpound for
t he tre%%%gg% 0 2 g?é%gggsppgﬂghg%qégﬁtthctﬁgﬁQWEElg)result i n greater
control of blood glucose concentration than in the absence

Example 1b Construction of DNA encoding Vals—GLP~1(7—37)—

15 HSA: The plasmid HSA/pcDNA3.1GS was purchased from
Invitrogen (Catalog # H-M12523M-pcDNA3.1/GS) and used as a
template to isolate the cDNA encoding human serum albumin
(HSA). The HSA cDNA was prepared using PCR.wherein the DNA
epcoding the leader sequence as well as the six amino acid

20 pro-peptide was removed from the 5’ end. 1In addition, stop
codons were added directly at the 3’ end of the HSA coding
sequence. Finally, restriction enzyme sites were engineered
at the 5’ and 3’ end to facilitate cloning. The HSA DﬁA
sequence present in the original vector purchased from

25 Invitrogen contained a single base change.in the 3' region
of the gene (position 667) compared to the native human
‘sequence. This change would result in a codon for Asn
in§tead of Asp. Thus, using the strand overlapping PCR
mutagenesis method discussed above, the codon ‘was changed to

30 code for Asp at this position. The resulting HSA ehcoding
DNA was cloned into the NheI and HindIIT sites of pJB02 to
create pJBO2-HSA (Figure 6). | ,

The Igk leader éequence fused to the vals-GLP-1(7—37)
sequence was ggnerated as discussed in Example la. This DNA



of treatnent, thereby resulting in a delay in the onset of 10 diabetic
conplications such as retinopathy, neuropathy or Kkidney digease. An
"effective anount” of a GLP-1 conpound for the prevention &PUBFaBRtes is

t he quantwoyi4rat woul d del ay, conpared with the absence@usvigassent, the
onset of elevated blood glucose levels that require treatnent with 15
anti - hypogl ycaem ¢ drugs such as sul fonyl ureas, thiazolidinedi ones,

i nsulin and/ or bisguani dines. The doges?f_fusion protein effective to
normalize a patient's blood glucose will depend on a nunber of factors,
anmong which are included, without Iimtation, the subject's 20 sex, weight
and age, m™&s ddgetetyintoi hhbi Vhey apdr Egofasetedl obdpdB02esE8A the route of

_adninistr%&gg@eaBgBogLogggflégﬁliiygAghe phar macoki netic profile of the
fusion protein, the potency, and the fornulation. The present invention

conprises GP-1 conpounds that 25 have inproved bi oghem cal and

. bi ophysi caxampapenti esnbyru¥tibtiecd§ Dhei 86cb856848 V&1 angebbupym3protein, an
al bumin fragnment, an _al bum n analog, a Fc protein, a Fc fragnment, or a Fc
anal o These Hépgﬁﬁrﬁﬁﬁﬂs proteins can be successfully expressed in host

EELIF, retain Ehgnagbﬁgr3ﬁJBOFLHBhLﬁasﬁﬁﬁﬁgéﬁé@d%%ﬁ&?s?ﬁékééti@n Oflthe

-1 receptor rol onged. hal f: 1] ves. e fo exanpl es are
pr esent ed ng&Ftﬁgr ﬁ%gc ?ngfﬂg Bﬁgsiﬁ?i?ﬂv%%??%ﬁ?eThg&éggbb“ﬁ%Pthe
present dagebedoini Srameé to bkecbhserndedf asheeish yexooding i DNA ofot he 35

foll ow | h L d bk t My | 2005 WO
02/ 4%998%/@%0?§28%—6£§3}é%¥ pEL (PRghie PG Pha oA SERa, end UED P00
proc re%ea§8§c?PBBﬁn%?eaﬂ€r§V§eﬁlFﬂsg?%fV@% HreF ok B/ ot ) | FRBIRREE o |

limt theapgesBBt 5¥ NYEAEI 6P {He ANYNRBANSEqueNEX AR egdnefRPSd T4t i on of DNA

discussed in Example la. This DNA was ligated into the NheIl
and BspEI sites of pJdB02 to create pJB02- Vals—GLP—l-linker—
HSA. | |

15 | | | |
Example 1d Construction of DNA encoding Exendin~4-Fc:

The plasmid pJB02/Fc was prepared as described in

Example la. DNA encoding the Igk signal sequence fused to
Exending-4 was generated by in vitro hybridization of the

20 'following overlapping and complementary oligonuclectides:

5 - CTAGCCACCATGGAGACAGACACACTCCTGCTATGGGTACTCCTGCTCTG
GGTTCCAGGTTCCACCGGTCAC —- 3¢ [SEQ ID NO:lG]

25 5’ - GGAGAGGGAACCTTCACCAGCGACCTGAGCAAGCAGATGGAGGAGGAGGCCGT
GAGACTG - 3' (SEQ ID NO:17] j
57, - TTCATCGAGTGGCTGAAGAACGGAGGACCAAGCAGCGEAGCCCCTCCTCCT
" AGC - 3’ [SEQ ID NO:18]
30 |
' 5‘ - GAACCTGGAACCCAGAGCAGCAGTACCCATAGCAGGAGTGTGTCTGTCTCCA
TGGTGG - 3’ [SEQ ID NO:19] |

_ 5' - CTCCTCCTCCATCTGCTTGCTCAGGTCGCTERTGAACGTTCCCTCTCCGTGA
35 CCGETG - 3 [SEQ ID NO:20j '



encodi ng het erol ogous fusion proteins Exanple |la Construction of DNA

encoding Val GLP-1(7-37)- Fc: A Fc portion of human Igd wes % E@d from
a dﬂp@fﬁ and contains the full hinge region and é@eﬂg&e and CH3
pOTA 515

dorral ns. ragnent containing 696 base pairs of this of human
| g@ was subcloned into the Nne2 and Eco47111 sites of nmanmali an
expression vector pJBO2 to create pJB02/Fc (see Figure 5)~7"DNA encodi ng
the Igx secretion signal sequence-fuw®edto Val 8-GP-1(7-37) was 15
generated by in vitro hybridization of four overlapping and conplenentary

ol i gonucl eoti des: 5'-
CTAGCCACCAT GGAGACAGACACACTCCTGCTATGGGTACTGCTGCTCTGCGT T
CCAGGT TCCACT CETAEBIAEAGCEE TCREPAIT M AT TROGH TETTCAGCCACTCGAT

GAGGGCACCTT %T%ﬁ% GGA
GITCATCGCCT - "NO'13] 5 -

TGAAGGT GCCCT OhACHIBTCNCEHEIBGAACCTIGRNAGER\RECARSAGIVE 28: described

CT A ST AT R gt co e

TAGGAGGREEEETESSAGS wintch dd a0 disiestedhel iy bNVh T zand oFc@4aEITon was
carri ed a@Uedsiribe® \@l:ﬁi%learﬂaﬂﬂos c@e@@é%@ébﬁ%&?ﬂl@?é 1 pntl final
(0}

concentration for each oli The m xture of  oligonucl eotides was heated
for 5 mn at 100C in ligation 35 buffer (50 MM Tris-HCL, pH 7.5, 10 mM
MyC12, IBampllBTTLe Duvstrhurs 20RF Dm%wg%iféﬁm-lm 66 ATP, 25

000w 1P ol buled Sl A O 0 WLploa L8NS 40 °0C
t enper at’a@fﬁélpgle der ml‘lj’htera:md];@@ tt(bwt x5 E-'pmﬁﬂ Feequemmiae hesaid e Whl ch had
been di geehadnW-thWielgenerated by in vitro hybridization of the
same ovefclapping and complementary oligonucleotides |
described in Example 1d. Hybridization reactions were also
15 carried out as described above. DNA was cloned into unique
NheI and FspI sites in pJB02-HSA to create pdB02-Exendin-4-
HSA.

Example 1f Construction of DNA encodz.ng Exendin- 4 linker-
20 HSA: ) .

_ The Plasmid pJB02—linker-HSA was constructed as
describedr in Example 1c. DNA encoding the Igk signal
sequence fused to Exendin¥4 and the 5' part of the linkerxr
sequence was generated as in Example 1d. This DNA was

25 cloned into unique NheI and BspEI sites in pJB02-linker-HSA
Lo create pJB02-Exendin-4-linker-~HSA. '

Exgmple ig Construction of DNA encoding Véls—GLP_—lfc—Ex-Fc:
" The plasmid DpJIB02-Exendin-4-Fc was prepé\red as

30 described in Example 1d. The Exendin-4 encoding DNA was
excised from the vector with Agel and Eco47IIX. The Vala—
GLP-1/C-Ex encoding DNA was generated by. in vitro’
hybridization of the following overlapplng and - conplementary
oligonucleo tldes :

35 '




and Eco47111. The ligation products were used to transform conpetent XL-I
Blue cells (Stratagene). Reconbinant plasnids were screeneg fqf o4 d(ge
~presence of peptide coding inserts by digesting clones with Nc % encodi ng
t he Kozahv@@2/&@glience and first Met of the signal pepti deLTABdI/$d6Guenced.
The resulting expression plasmd used for transfection assays was denoted
pJB02- V8- GLP-1-Fc (Figure 5). Exanple |Ib Construction of DNA encodi ng

Val - GLP-1(7-37)- 15 HSA: The plasmd PcDNA3. | GS was purchased from

I nvitrogen (Catal og # H ML2523M pcDNA3I"1/ GS) and used as a tenplate to

i sol ate the cDNA encodi ng human serum al bumn (HSA). The HSA cDNA was
prepared bsi nCECRCAGTEACGUEACNM CACCTCIGRLATRTICIARERGMce as wel | as

.the six amno acid 'Cf&"?ﬁ. was, r f he 5 end..In addition,
stop codons were a%%:ecg’&g;l rectqéy}?at hef g!bgﬁ%ﬁc?@ e HSA coding sequence.
Finally, restriction enzyme sites were engineered at the 5' and 3' end to

-faci | i tat g clopsagarTherdidt iR rEeiteAsSeiRERItaddiddug; ori gi nal vector
purchased from 25 | nvitrogen cont a| ned a é"@-ﬁfl e base change in the 3

regi o of the gened®FFSHTIOFEEHC conpar O 2l ve human sequence.

This change would result in a codon for Asn |nstead of Asp. Thus, using

t he strang, ov @@% above, the
codonwas %hang%% %f@e&%@%&@@% poscgt&g#%%e resul ti ng HSA
encodi ng DNA was ¢¥ifed i3t dIBR I‘Hhé’weaﬂjl Hndlii sites of pJB02 to

create pJB02-HSA (Figure 6). 6 The Igic |eader sequence fused to the Val
-GP,1(7- 37) se uence was enerat ed as discussed in Exanple la. This DNA 7

Junel®005° " WD &3 OGP CACLCGREC ATTEACEAGGHASGORA Nhel and
Fspl sites of pJBozrdmmeet@cﬁ:mﬁ&: Ve -e-(Eelg FoHES - 2®9arrp|e lc

Construction of DNA encodi ng Val8- GLP-1(7-37)-
The hybridization reaction was carried out as described
in Example la. The hybridized product was ligated in place
15 of Exendin-4 in ghe pJB02-Exendin-4-Fc expression vector to
create pdB02-Val ~GLP-1/C-Ex-~Fc.

Example 1h Construction of DNA encoding ValBHGluzz—GLP—l—Fc:

The plasmid pJB02-Exendin-4-Fc was prepared as
20 described in Example 1d. The Exendin-4 encoding INA was
excised from the vector with Agel and Ecod7IIX. The Vala—
Glu -GLP-1 encoding DNA was generated by in vitro

hybridization of the following overlapping and complementary -

oligonucleotides:
25 ' ' i
5 —CCGGTCACGTGGAGGGCACCTTCACCTCCGACGTGTCCTCCTATCTCGA
GGAGCAGGCCGCCA — 3¢ [SEQ ID NO:26]
5r — AGGAGTTCATCGCCTGGCTGGTGAAGGGCCGGGGC - 3’ {SEQ ID NO:27]
30

' 5‘ - GCCCCGGCCCTTCACCAGCCAGGCGATGAACTCCTTGGCGGCC
- TECTC - 3' [SEQ ID NO:28}

5’ - CTCGAGATAGGAGGACACGTCGGAGGTGAAGGTGCCCT
35 CCACGTGA - 3’ [SEQ ID NO:29]



S l'inker-HSA: The vector pJB02-HSA was prepared as discussed in Exanple
I b. DNA encoding the |inker sequence [GGGGS]3 was |igated § gyﬁg o to the

5" end t A encoding DNA to create pJB02-1i nker-HSA ure 7)
encodl ng‘fvphﬂgﬁfgi 10 | eader sequence and fused to the Val B 0%(‘-’71-637)

sequence and the 5 part of the |linker sequence was generated as

di scussed in Exanple la. This DNA was ligated into the Nhel™ and BspEl

sites of pJBO2 to create pJB02- Val8- GgP-1-1inker- HSA. 15 Exanple id
Construction of DNA encodi ng Exendin-4-Fc: The plasm d pJB02/ Fc was
prepared as described in Exanple la. DNA encoding the Igu signal sequence
fused to Exending-4 was generated by in vitro hybridization of the 20
CTAGICACE ?Vg@e A A AT T R ST A R = s JesraiRetoroac
Y [Sggﬁ ﬁ@p%§]155 55&1 G%lelzedAproduct was ligated in place
GGAGAGGCAECEXE0ACGAGCHACEHRA GIBACCAGATERACRAGAGEERE: s TACARK G or o [ SEQ 1 D.

NO 13 5bréaggc§§g@gq,§<@§l_ _W GCAGCGGAGCCCCTCCTCCT  AGC - 3
[ SEQ | D NO 181 57 - : GCAGTACCCATAGCAGGAGTGTGTCTGTCTCCA
TGGTGG - 3' [SEQ ID NO 19] 5' -

CTCCTCCT 3" [SEQ

B e RS et o= Sl e 21 S S It IR IR

GCTAGGA! C%@@CTCCGCTGCTTGGTCCTCCGTTCTTCAGCCACTCGAT GAACAGTCTCACGGC - 3

[SEQ | D NO 214 d#’% Q Lgng rr| as described 5
npl.e | a, 5 %B\ﬁégild |ze§ g‘?{% 9%%1 \%as eﬁ%n:{e# pJBOZ vect or
t &

a
Whl Eﬁri? hadePeehPafgast Bxample el Zhe E@@mﬁum-4 encodlng DNA was
exc1sed from the vector with AgeI and Eco47III. The Val -

Glu GLP 1/C-Ex encoding DNA was generated by in vitro

hybridization of the following overlapplng and complementary

oligonucleotides:
15 _
5’ - CCGGTCACGTGGAGGGCACCTTCACCTCCGACGTGTCCTCCTATCTCGA
GGAGCAGGCCGCCA ~ 3’ [SEQ ID NO:30]
5 - AGGAATTCATCGCCTGGCTGGTGAAGGGCCGGGGCAGCAGCGGA
.20 , GCCCCTCCTCCTAGC ~ 3* [SEQ ID NO:31]

5’ — CTCGAGATAGGAGGACACGTCGGAGGTGAAGGTECCC
o TCCACGTGA - 3’ [SEQ ID NO:32)

25 5 ~ GCTAGGAGGAGGGGCTCCGCTGCTGCCCCGGCCCTTCACCAGCCAGECGA
TGAATTCCTTGGCGGCCTGCTC - 3 [SEQ ID NO:33]

hlaThe hybridization reaction was carried out as described
in Example 1la. The hybfidized'produCt was ligated in place
30 of Exendin-4 in the pJB02 -Exendin-4-Fc¢ expression vector to
create pJBOZ—Vals-Glu -GLP-1/C-Ex-Fc.

Example 17 Construction of DNA encoding GlyS—GLP—1~FC:
The plasmid pJB02-Exendin-4-Fc was prepared as
35 described in Example 14. The Exendin-4 encoding DNA was



as described, in Exanple |la to create pJBO2- Exendi n-4-Fc. Exanple le
Construction of DNA encodi ng Exendi n-4-HSA: 10 The plasmd PIROL-IA Was
prepared as described in Exanple |b. DNA encoding the |IgK signal sequence
fused to whuenei2zng-4 was generated by in vitro hybridi zatpcansi/iee sane-
over |l appi ng and conpl ementary ol i gonucl eoti des described in_Exanple id.
Hybridi zati on reactions were also 15 carried out as described above. DNA
was cloned into unique Nhel and Fspl ?ites in pJB02-HSA to create
pJB02- Exendi n-4-. HSA. '... Exanple If~Construction of DNA encodi ng
Exendi n-4-1inker 20 HSA: The plasm d pJB02-Ii nker-HSA was construgted as
descri bed axriBeghfireri cheDMaAceépneodinh Bberl gkdsEgpdl7TIgequeheeciySed to
.Exendi n-4 d.the 5. .par f the linke sequence .was genecated as in
Exanpl o | o SN DYR wrgngan PR R dnPh e o NHar T an YV BEpRI 28 L8R |
pJB02- | i nker tHSA fotld cuieat evpiBagpErgndnd- dephementisAy Exanpl e 1g
.Constructi tEHé i.ng Val8- G P-1/ C Ex-Fc: The plasmd
_ pJBOZ-Exeﬁgpﬁgéi C ﬁgggggépared as 30 described in Exanple id. The
Exendi®-4 encoding DNA was excised fromthe vector with Agel and Eco47l1|

The Val8- 5GLP- bogoheapbeed! &@G%c‘ﬁé@@ﬂé&-éﬁ@&%?‘?b@c&&-ﬁ@m bri di zati on

of the follow ng overlaégggggand-co enent ar onucl eot1des: 35 7 June

2005 WD 02/ 46227 PEFFG $6EA 593 ' 5ISEQ ID NO:34]
- COGGT CACGT GGAGGGCACCT TCACCT CCGACGTGTCCTCCTATCTGGA  GGGCCAGGCCGCCA - 3

[ SEQ I D NQ,22] 5. é jeicecesccecen 5
AGCCCCTCC ccm&grm%‘é Eﬁ@&%@% & - AL R0 2355
CTCCACAT AGGAGGACACGT CGGAGGT GAAGGTGCOCTCCAC  GTGA - 3' [ SEQ I D NO. 24]
5 —~ CTCCAGATAGGAGGACACGTCACTAGTGAAGGTECCCTC
GCCGTGA - 3' [SEQ ID NO:36} '

7 5° ~ GCCCCGGCCCTTCACCAGCCAGGCGATGAACTCCTTGGCGEC
15 CTGGCC - 3 [SEQ ID NO:37]

The hybridization reaction was carried out as described
in Example la. The hybridized product was ligated in place
~of Exendin~4 in the pJB02-Exendin-4-Fc¢ expression vector to
20 create pJBOZ-GlygnGLPwl-Fc.

Example 2: Expression of heterologous fusion proteins

Expression of the fusion proteins encoded by the DNA
constructs of Example 1 was carried out by transiently '

25 transfecting HEK 293EBNA cells (both adherent and
suspension). Cells were éounted and seeded 24 hours prior
to transfection. The transfection cocktail was prepared by
gixing FuGene™6 transfection reagent (Roche Molecular

 Biochemicals, catalog # 1814443) with OptiMEM (Gibco/BRL)

30 and incubating at room temperature for 5 min at which point

- DNA was added and the cocktail was incubated for an
additional 15 min. Immediately before transfection, fresh
gfowth media was added to the plate. Tables 1 and 2 provi&e
further transfection details. | ‘ '

35




10 5 - GCTAGGAGGAGGEGEGECT CCGECTGCTGCCCCGECCCT TCACCAGCCAGECGA
TGAATTCCTTGGCGGCCTGECC - 3' [SEQ I D NO 25] The hybri di zati op j;sa68hn Was
carried out as described in Exanple la. The hybridized product was |igated
in pl aceWOP427Exendin-4 in the pJBO2- Exendi n- 4- Fc exprggyl’éﬂ”\'@ﬁ or to
create pJB02-Val 8-CG.P-1/C Ex-Fc. Exanmple I h Construction of._DNA encodi ng
Val8- Glu22- G.P-1-Fc: The plasni d pJB02- Exendi n-4-Fc was pié€pared as 20
described in Exanple id. The Exendi n-4zencodi ng DNA was excised fromthe
vector with Agel and Eco47111. The Val8- Glu22- GLP-1 encodi ng DNA was

ner in vitr hybri di_zation of the follown ver | I n n
gg”S' gtéﬁggx? 15 ﬁ't&@%@&tégﬂsgzgsghzgrggsiten% t?:anqsfec%i%n% oafp%SB%B?\Ip?
- CCGGT CACGT GCASIHBEEACCT TCACCTCCGACGTGTCCTCCTATCTCGA  GGAGCAGGCCGCCA - 3 .
[ SEQ I D NO 26] 5' - AGGAGITCATCGCCTGGCTGGTGAAGGGCCGEGEEC - 3' [SEQ | D NGO 27]

30 5" - B T J-CACGA MESOGAFEAACTCCTH- C TECTC - 3 [SFQ ID
NO 28] |5 %Sﬂm\m NTHEPRRGT PREFMESS | cUR3GTEE - 13' [ SEQ
| D NO: 29F%3tYERe |200Fe M5 02/ hdpe? PCTIWED / 431884120 | Thezaybhi dilzati on
reacti gn easSehar ifi edsegefiells describgd in Expnpl@la. Theme§hbumndi Fed
product_was ligafled in place | of Exendin-4 ip the pJBOR- Exém#) n- 44Fc
expresgi oASvemt o1 t6 X510r éatp pJBOP- Valb8- A L22e @ &2 1- Fc. BEganpl e li
Constryctlicaon ned DNA2egcadi Ag Mai8- GLuZ2x P- I G- oExg&C | The ppasmi
pJB02- Exgpol BmA- FC way poeParedegds [0 d@CTi ped My EXATPIe 3igd T
Exendi n- 4 gipodi ng DNA was exci sed]fromthejvector wih Agel and|Eco471l1.
The Val8—GtuzzelP—1rcEx—encoding—bBNA—wes gér '

+ P N PR - SR W
I At CuU—uou LI LI AL L L "4

5 Table 2: Media composition

Growth and transfection Harvesting medium
medium : '
DMEM F12 3:1 " HBybritech base
5 % FBS ' 1 mM Ca &
20 mM HEPES 20 mM HEPES
2 mM L-glutamine 1 Mug/ml Nuselin (human insulin)
50 pg/ml geneticin (G418 1 pg/ml human transferrin
' NEO)
50 pug/ml tobromycin 50 pg/ml tobromycin

For small-scale transfections (35mm - 10mm vessels),

cells were rinsed with PBS and switched to harvesting media

10 24 hours post- transfection and media was collected and
replaced every 24 hours for several days. In the case of
large-scale transfections (700 cm® roller bottles), the
roller bottles were rinsed with PBS 48 hours post-
transfection and changed to harvesting media. Media was

15 collected and changed every 24 hours for at least 10

' conse¢utive days. Routinely, only 10 harvests were used for
subsequent protein purification.




hybri di zati on of the follow ng overl appi ng and conpl enentary

ol i gonucl eot i des: 15 5' - COGGTCACGTGGAGGGCACCT TCACCTCOGACGH GGEI6§TATCTCGA
GGAGCAGGCCGCCA - [SEQ ID NO: 30] 5' -
AGGAATTCA‘Y@@@@%@CTGGTGAAGGGCCGGGGCAGCAGCGGA 20 GCCCCTCCPEHHREIH3I63' [ SEQ
I D NO. 311 5' - CTCGAGATAGGAGGACACGTCGGAGGTGAAGGTGCCC  TCCACGIGA - 3' [ SEQ
I D NO: 321 25 5' - GCTAGGAGGAGGGGECTCOGCTGCTGCCCCGRCCCT TCACCAGCCAGGOGA

TGAATTCCTTGECGGECCTCGCTC - 3' [SEQ ID NO.331 The hybri di zati on reaction was
carried out as described in Exanple |a™ The hybridized product was |igated
in place 30 of Exendin-4 in the pJB02- Exend| n- 4- Fc expression vector to
creat e pJB02- Vallx@uydaiZ2- GuR-11iCHd-di . o e lgg@mstusioon qrraf e DA

-encoding G 3k £10a daloas 0 wRIBO2fxengin- 4- Fc was prepared as 35
described in anpl elglﬁn:.1 The Exendin-4 enco?ng DNA was 7 June 2005 - --

-------- VO OZIW:LF!@WSOE 433ﬂ65:er751 ofearirslid formd miwedliect Chusddmh Agel

ﬁ;gr Fg:ﬂzl;t | (J)onte f}? %?%fsol WI ng ové‘y ppl ng Hg%ggr#%t/%ﬁ'gb&f&n \iélrgoeh
ol i gon?icl el Eransfect ionsGrescdEdda SETECA SFCEHELTN
%%@%&m%n&%%@?! Qol\|@53)4]ml'_|_
Q447 St g ek s
15 CTGGCCwa§3cdﬁﬁﬂ@édDMﬂ®h3E]S ml HiTrap protein A column in 1x PBS,
PH 7.4 at a flow rate of 2 ml/min and eluted with 50 mM
10 citric acid pH 3.3. Fractions (1 ml) were collected in tubes
containing 4 ml 1x PBRS and 100ul 1 M Tris pH 8.
Fractions containing the fusion protein, as determined

by SDS-PAGE and reverse phase-HPLC on Zorbax C8, were pooled
and applied to a Superdex 75 60/60 column in 1x PBS pH 7.4
15 at a flow rate of 10 ml/min. Positive fractions (20
mls/tubé) were collected and pooled. Pooled fractions were
then subjected to C4 Reverse Phase Chromatography in 0.1
%TFA water at a flow rate of 3 ml/min. Val -GLP-1-Fc was
eluted using a gradient from 5% B (0.1% TFA in acetonitrile)
20 to.100% B in 70 min. Eluant fractions (3 mls/tube) were
collected. Acetonitrile was removed by vacuum drying and 1
ml of HyO was added. The purified sample (approximately 32
mls) was dialyzed twice against 4 liters of 1x PBS pH7 .4.
The dialyzed sample was then filtered using a MILLEX-GV
25 0.22 um Filter Unit and concentration was determined using

absorption at 280 nm.

Example 3b purification of Vala—GLPml—HSA or.vals—GLP—l—
_ Linker-HSA
30 Approximately 6.5 liters of conditioned medium (fusion
protein expressionllevel approximately 10ug/ml) was filtered
using a CUNO filter system and concentrated to 380 mls using
a ProFlux tangential flow filtration system with a 10 K
_fllter membrane




The hybridi zation reaction was carried out as described in Exanple la. The
hybri di zed product was ligated in place of Exendin-4 in tqﬁtme 0

pJBO02- Exvmeh/ft2fr FC expression vector to 20 create 8 pJBi2r ﬁlg 1-Fc.
Exanpl e 2: Expression of heterol ogous fusion proteins ExpreSS| on of the
fusion proteins encoded by the DNA constructs of Exanple 1 _was carried out
by transiently 25 transfecting HEK 293EBNA cells (both adherent and
suspension). Cells were counted and-s&ded 24 hours prior to transfection.
The transfection cocktail was prepared by mxing FuGeneTh6 transfection

reagent (Rochg, Mfecpbar oBboshe 2! éape@éaoas#n@%%ﬂ?»)ﬂ%s@t W%b&/'f'\"

(G bco/BRL) _ 30 and incubating at room tenperature mn at I ch poi nt
DNA was QAdeebimhd! Prermacke hi 0 ve@ T4 cTHhs eBlf dr Laat addileworate18tn n. ¥

| mredi atshy,/ b | orler@f@ﬁsf@sél@mtéa%ﬁn@raw?baaeehe Wﬂ%oﬁdd%dtbo bhe
pl at e. 'é'%%ﬁs 1, and provide furfher transfection details. 35 7 June 2005

WO 02/ 4 ﬂﬁilsUﬁ/43‘3651M7I’iaC]TaH?elq CReabBRbstAsdHOFR 'H’la%sggnt
t ran§f ect i onsFdc 2DAEBNAon el hBag TtBéuﬁlNlﬁhepref:eDNAwEﬂgeﬁﬁo@EI &8 Vol .

o g gALLe (9)cdoLh e S mpu uesel sgeoed (f 1y e (1) s
400 4.0 vi@oer (RBla Stllew| rale dbd amkompwsi ThenfGedunhpantdeinawatecti on :
Har vest i g, el B ndBdi Mdient from 20% B (0.1% TFA in
acetonitrile}) to 90% B in i20min. Fractions (3.5 mi/tube)
10 were collected. Acetonitfile was removed by vacuum drying.

Approximately 9 mls of pooled sample was diluted with
1x PBS pH 7.4 to 40ml and dialyzed against 4 liters of 1x
PBS pH 7.4 overnight. The sample was filtered and
concentration was determined by absorption at 280nm.

15 |
Example 3¢ purification of Exendin-4-Fc:
Approximately 4 liters of conditioned medium (fusion
protein expression level approximately 8 pg/ml) was filtered
- using a CUNO filter system and concentrated to 250 mls using
20 a ProFlux taﬁgential flow filtration system with a 30K
filter membrane.

Exendin-4-~Fc was captured with a 5 ml HiTrap protein A
column in 1x PBS, pH 7.4 at a flow rate of 2 ml/min and
eluted with 50 mM citric acid pH 3.3. Fractions containing

25 the fusion protein were pooled, filtered, and dialyzed

' agalnst 4 liters of 1 x PBS over night. The dialyzed sample

‘was then applied to a Superdex 75 60/60 columm in 1x PBS
pH7.4, 0.BM NaCl at a flow rate of 10 ml/min. Fractions (20
ml/tube) containing the fusion protein were collected,

30 pooled, and concentrated to about 1 mg/ml. Concentrated

' samples were then filtered using a MILLEX-GV 0.22 um Filter
Unit.



DMEM F12 3:1 Hybritech base 5 %FBS 1 mM Ca 2 20 nM HEPES 20 mM HEPES 2 niM
‘L-glutanine 1 g/m Nuselin (human insulin) 50 gg/mn genetl |n€§§ﬁﬁ§ 1 g/n
or

human transferrin NEO 50 g/m tobromycin 50 gig/m tobronyC|n

smal | - scav@ ®@H4e333f ect i ons (35mm - 10nm vessel s), cells wWBEEUSIBREF wit h
PBS and switched to harvesting nmedia 10 24 hours post- transfection and
medi a was col | ected and repl aced every 24 hours for severat—days. In the
case of large-scale transfections (209 cn?2 roller bottles), the roller
bottles were rinsed with PBS 48 hours post- transfection and changed to
harvesting nedia. Media was 15 col |l ected and changed every 24 hours for at
| east 10 consecutive days. Routinely, only 10 harvests were used for

subsequenkxaﬁgaél@apg&&&EQ%skqeﬁerJﬂasn399§4:ﬁ@AP%E%G%%LnBQE/9301/43161 -

73 Exanph Purification of terol ogous fusion proteins Exanple 3a
purifi cat tdREEF ¥R GLP- 1- Fc Approximately 4.5 liters of conditioned

-medi um (f usi OnApp!i:Qkﬁtnatélpr essi mmtéegebfaeahawi%&ﬂdynéglgﬂ/ rﬂfhsﬁbﬁm

| arge-. 5 scale.transfecti.ons_was.filtered uskag % g& ilter Ksten1and
concen r aP2d ?6n2§§pﬁFsﬁ§Pﬁg1§V9%O§PH§°¥éWE€ alPHa/ 8y WPFt#é? EReSyst em
with a 10uKihgl secunNeniiianer YebBel Pad- Eonceasreapduted1wstila GsihgH Trap
protein C n p £4 m/rat of 2 [m,p_.and el uted
wi th 50 %%Hﬁﬂ?klggégg§§iﬁl E%ZWFra%FﬁgﬁggflsNF Merat o?nggFed i n tubes
cont ai ni nfiitear m%mbBSnand | 00gl 1 MTris pH B. Fractions containing the

fu5|0n prOteInThésfggaGﬁnbgggelRyW%?Eggéggr%Qd8gﬁégr%g pﬁisﬁlfFﬁﬁg n Zorbax

ooled and applited to a um Tn SpH7.4
15 aﬁﬁ% f PRRPRRPESOFOLBMAH ARhATIPBERE | v BPaBM Bnds(RH 7.4 at a flow

rate of 2 mi/min. Protein was eluted using a gradient from
0% to 50% 20mM Tris pH 7.4, 1M NaCl in 12 CV and then to
100%B in 4 CV. |
Fractions containing the fusion protein were pooled'and
15 subjected to C4 Reverse Phase Chromatography in 0.1% TFA
‘water at a flow rate of 5 ml/min. The fusion protein was
eluted using a gradient from 10% B (0.1% TFA in
acetonitrile) to 100% B in 70 min. Fractions (10 ml/tube)
containing the fusion protein were collected. Acetonitrile
20 was removed using a vacuum dryer,

Approximateiy 8 mls of pooled sample was dialyzed
against_4 liters of 1x PBS pH 7.4 overnight. The sample was
filtered and concentration was determined by absorption at

_ 280nm. The dialyzed sample was then applled to a Superdex
25 200 26/60 column in 1x PBS pH 7.4, 0.5 M NaCl at a flow rate
of 2 ml/mln. Fractions (3 ml/tube) cohtaining the fusion

protein were collected, pooled, concentrated, and filtered.

o Example 4: Characterization of fusion proteins by SDS PAGE:
30 SDS~PAGE followed by immuncblotting was used to analyze

“both purified fusion protein as well as conditioned medium
from cells transfected with various fusion protein
expression vectors- SDS-PAGE was performed on a Novex
Powerease 500 system using Novex 16% Tris- Glyclne Precast

35 lgels (EC6498), running buffer (10x, LC2675) and sample



m s/tube) were coll ected and pool ed. Pooled fractions were then subjected
to C4 Reverse Phase Chromatography in 0.1 9% FA water at a Iow f‘ of 3
m / mn. Vya%g, %Ig 1-Fc was eluted using a gradi ent from%’/&%@ Y %@é FA in
acetonltrlle)' to-100% B in 70 mn. Eluant fractions ( ae) wer e
coll ected. Acetonitrile was renoved by vacuumdrying and 1 mnml of H20 was
added. The purified sanple (approximately 32 ms) was dialyzed tw ce
against 4 liters of 1x PBS pH7.4. The7@ial yzed sanple was then filtered
using a MLLEX-GV 25 0. 22 umFilter Unit and concentration was deternined
usin 80 3 o} 1- HSA or
Va IngLPi-}a%% ﬂz%ﬂéi %QW%%%IPGQH ? g%isl % conlg'}'?l (%‘gd medi um
(fusion hﬁﬂéﬁél A= éxﬁlﬁé\sgltoﬁ-’J \mn%m%&mmg/ 10g/m) was filtered using
a CUNO fil terA%E%Ee%ﬁﬂQnﬁoﬂﬁﬁnéﬁﬁlﬁﬁGﬁ0g§§0 \%?e?séﬁ@ t.ﬁ%rgfg ux

t angenti al fI ow filtration systemwth a ane. 7-June 2005
WO 02/ 4699%E ?ET/(E%OITFA@I%YCMGT%P%%FBE bPﬂ%—e%l%%l‘éh%t%@éd ¥8ing a 50

m }:&Bt ERDGLSQ G*QEHWP("W&S[:HBﬁbB) W@ragugyaTtbSrﬂlr%g dpat f_aorfnlzgmuate of
5m /mn. tein_was_el uted_usi adi ent m 09 % nM.Tris pH
2 T SELE B VR CERBAEED AORRRA RS ey UESEEELR RDRoRBEPRAT ¢ he

f usi on pEatei Nowel62p0dldd and niubpeel bdlbse Glefevase BbbsRad,

Ch ot oggephiol 1 9oAYEF A 19S8aal 2 HLauerato, ol Slayn., The,fusi on

protein was eluted using a gradi om in"acetonitrile)
to 90% Bf?ﬂmIEGWPﬁraFFIEGt foRs9Qmbn gt t 80e35 Yo viderebrnanescvede

Acetigni t]bld:@kéﬂslfzemRVﬁﬂstJ.!ﬁC@‘UI% dfﬁé%zo ARSI G MRELL Y o M s of pool ed

sanple Iut x ,PB to_40n dj al edaalnst 4 liters
V%%‘g Bﬁe&ﬁlléhl(ﬁlﬁg sa%‘l"e Yas W&fé‘?‘ eRPFEEi on was
determ net @WameMata%Muted into 1X PBS +5% M:le and the
blots are incubated in these solutions for 1-2 h at 4°C.

Between incubations, the blots are washed four times for 5
15 min each with 1X PBS and 0.2% Tween-20 at room temperature.
PBS was made from either GIBCO 10X PBS (Cat No. 70011}, to -
give a final composition of 1 mM monobasic potassium
phosphate, 3 mM dibasic sodium phosphate, 153 mM sodium .
~ chloride, pH 7.4, or PBS pouches from Sigma (Cat. No. 1000-
20 3), to give 120 mM NaCl, 2.7 mM KC1l and 10 mM phosphate, pH
7.4 at 25°C.
The primary antibodies were either a polycolonal goat
anti-IgGl or rabbit anti-HSA. The secondary antibody was
TJ ~ either.an anti-goat IgG HRP or an anti-rabbit IgG HRP. The
25 secondary antibody was diluted 1:5000. An ECL system
{(Amersham Pharmacia Biotech, Cat. No. RN2108 and Cat. No.
RPN1674H) was used for developing blots. |
~ Figure 3A compares purified Fc protein to conditioned
adla from pJ302~Val ~-GLP-1-Fc and pJBOZ -Exendin-4-Fc¢
30 transfected cells. The decrease in moblllty is con31stent
with the increased size due to the GLP-1 portion of the
fusion protein. Figufe 3B similarly compares purified HSA
'“Wlth condxtloned medla from cells transfected w1th pPJBO2-

Va18 GLP— 1 HSA, pJB02 Vals —GLP-1~- Linker- -HSA, pJBO02-Exendin-—




15 Exanple 3c purification of Exendin-4-Fc: Approximately 4 liters of
condi ti oned nedium (fusion protein expression |evel approxiyghebygsd 9/ m)
was filtered wusing a CUNO filter systemand concentrated to 250 m s using
20 a ProFW@e2t4aridential flow filtration systemwi th a 30KPETuser4iresrbr ane.
Exendi n-4-Fc was captured with a 5. m H Trap protein A colum in | x PBS,
pH 7.4 at a flowrate of 2 mM/mn and eluted with 50 MM c¢itTric acid pH
3.3. Fractions containing 25 the fusiog protein were pooled, filtered, and
di al yzed against 4 liters of 1 x PBS night. The dialyzed sanple was
then applied to a Superdex 75 60/60 col urm in 1x PBS pH7..4, 0.5M Nad at
a flow rate-HHA,1®mPgIBIR- Bxandirons-1(i2kerdigaibe)F cantal Ni nferddie ifdgsi on
.protein S %9!%?%%9%. 301$ooled and c%pcentrated to about 1 ng/m .
Concent r at8d * sarples 1%t & T HYSEREE ISy a M LLEX-GV 0.22 um Fil ter
Unit. 7 June 2005 WO 02/ 46227 PCT/ US01/ 43165 75 -- Exanple 3d
.purification of Exendin- 461A<e(;f Iﬁml&pprom mat el y
1.1 liters of condition n level
approxPmately 6g/nm) was fRxe

concentr at ed tmﬂﬂ%@e%ﬁeﬂ& w%r_%r gaFr%ﬁr@aﬂ%H IRl Ax%afgé Gy, %fsr?%% System

with a 30K filter nenbrane. fusion protein. was captured using a 5 m

HTrap Q R“@@Eh%%ﬁﬁﬁ? @%’éﬂ?&@ )i thy Tigrey e iFeousings at a fl ow

rate of 2 aﬁdm,mersq_t & méﬁseceﬂr'&ﬁdu@%ldngna agfﬁ@ﬁ@ dff @Re @%glodS8Y 20mM

T H 7, andth nto Fracti ons
C(rJIntsaPnl n§ Pﬁ'é ugaﬁ’ﬁll r‘otae IGeTe 95 8F§8’r é%scgﬁﬂ]n@c?’é@ B‘aléé Rever se

Phasel CThr avedogrigpiyl iamalyE%siFAand Post Acceleratlon Detector {or
P.A.D., used for high mass / extremely low signal analysis)

The effective path length of the instrument in Linear mode
is 1.2 meters, in Reflectron mode it is 2.3 meters. Two
dual nicro-channel plate detectors are fitted for linear and

15 reflectron mode detection. The laser used is a Laser
Science‘Inc. VSL-337i nitrogen laser operating at 337 nm at
5 laser shots per second. 2all data were acgquired using a 2
GHz, 8 bit intermal digitizer and up to 50 laser shots were
averaged per spectrum.

20 - The instrument was operated in linear mode for the
analysis of the GLP-1 fusion proteins in question. The
linear detector is a device that detects ions that travel
down the flight tube of the MALDI-ToF-MS instrument. It
measures the ion abundance over time and sends a signal to

25 the digitizer for conversion. The digitizer is an analog-
to~digital converter that allows the signal from the maes
spectrometer to be transferred to the computer, where it is
reconstructed into a usable m/z spectrum.
| A recrystallized saturated sinapinic acid solution

30 (diluted in 50/50 Acn / H,0 and 0.1% TFA) was utilized as
the ionization matrix. Sinapinic acid is a proper matrix for
proteihs above 10 kDa. Mass appropriate reference proteins
were used for internal and external celibration files in
order to obteih'accurate mass determinations for the semples

35 | analyzed. Samples were all analyzed using a 1:2 sample to
A _



water at a flowrate. of 5 mM/mn. The fusion protein was eluted using a
gradient from10%B (0.1% Tf'Ain acetonitrile) to 100% B zg go &%ﬂ.
Fractiop€ éio m /tube) containing the fusion protein were FI%@_ .

Acet oni Y9 Y23 was renoved using a vacuum dryer. Appr oXlGEBMMBESNi s of
pool ed sanpl e was dialyzed against 4 liters of |Ix PBS pH 7.4 overnight.
The sanple was filtered and concentration was determ ned by absorption at
280nm The di al yzed sanpl e was then q@pLied to a Superdex 25 200 26/ 60
colum in Ix PBS pH 7.4, 0.5 MNaCl at a flowrate of 2 m/mn. Fractions
(3 m/tube) containing the fusion protein were collected, pooled,

concent MEtEdx gddutibner ed TheEiamsraméen tCwarsadirertiizdtlivorsetf pairafepr ot ei ns
by SDS Eﬁ@EfogqoﬁgggPéggegglhg@g@tg% A etd.i ng was used to anal yze
both purified fusion protein as well as conditioned nmedium |one rfrom
cells transfected w-th various fusion protein expression vectors. SDS-PAGE

was perfor megoatica WolexgePoner agey500 sy pl8¥eUTidital :eX§Q69qa%&s-(§ycine
and sanple 7 June

Pre t 35 649 i f | , LC267
' 268 SMO 02/%%%%?QEE?PUgé}F%§g2%8g7gu G%ge ag?fG?@??sS§npﬁ€§ wer e reduced

with 50 nmM DFfcusdvoleaged 3650nkevat 95C pakefr Fdnkeqadisyy. After running
t he SDS- PAGE r and trapsfe buffer (I X Tris-Adycine Seprabuff
(O ScientiP?ggaﬁragﬁﬁsgog'EéQZ-gfbMAth 20% met hanol ) were used to rinse
SDS from t hePgdkB.: A(NEGekinehnsfer apparatus was used with PVDF (BioRad,
Cat. No. 162-0174) and nitrocellul ose nenbranes (BioRad, Cat. No. 1703965
or .1703932). Transfer was carried out at roomtenperature for 90 mn at
3045 v. MenbreResseEERngs. werecredifhedX(pBSnRRdRdd. tv Disentd@ (Signa,

Cat. NobeBt Z94R312ndi5& Mitko(BhaRadgh&at ree1LE9a8404)rabdk 3-12 hours
o0 1X PBS _+5% M | k_and the Dblots are

t 4C. i.bodi di] uted t
?ncubatégg?ﬁag%géegé%¥%%L%ﬁ§Z?%$°ﬁ-thdh fgeent GLP-1 fusion

proteins.
i5 Table 3 ,
Fusion Protein Expected Mass | Mass determined
(KDa) . by Mass Spec
| (kDa)
B
Val -GLP-1-IgGl ' 59.08 61.94
' B 22
Val -Glu " -GLP-1-IgG1 59.23 63.61
B \ '
Gly -GLP-1-IgGl 59.00 62.93
8
Val -GLP-1-CEx~IgGl B 60.45 65.1-65.6
8 22 .
Val -Glu ~~GLP-1-CEx-IgGl 60.69 65.86
Exendin-4-IgGl : 60.69 - 65.86
: "4 It ‘
Val -GLP-1-Linker-HSA 70.70 69.89, 70.74
Exendin-4-HSA . 170.56 70.62
Exendin-4-Linker-HSA 71.56 71,62

CExX- refers to a C-terminal extension and comprises the
sequence of Ser-Ser-Gly-Ala-Pro-Pro-Pro-Ser.
Linker is Gly—Glqulny1y~Ser—Gly—Gly—Gly—Gly-SeruGly— Gly-
Gly-Gly-Ser. , : '

20 -




Bet ween incubations, the blots are washed four times for 5 15 min each with
1X PBS and 0.2% Tween-20 at roomtenperature. PBS was nade7fron5 her

G BCO | OX, P ?_& t No. 70011), to give a final conposition

nonobasi C%‘E $¥2um phosphate, 3 nM di basi ¢ sodi um phosph%ﬁ]gus"lé'é]%
sodium chloride, pH 7.4, or PBS pouches from Sigma (Cat. No. 1000 20 3),
to give 120 mM NaCl , 2.7 nNIKCl and 10 nM phosphate, pH 7:4 at 25C. The
primary antibodies were either a polycokgnal goat anti-l1gG or rabbit
anti-HSA. The secondary antibody was either-an anti-goat 1 9gG HRP or an

anti-rabbit |1 gG HRP. The 25 secondary anti body was diluted 1:5000. An ECL
system ( Amer shaf?BiRIfick o AGENEGY Thiheterokapans bugienprageins:

RPNL674H) was used é@ildeyeb@ptm bh 6t 6n Erauéen%AonO&aar gs_reauﬁtfled Fc
protein to, cond tion

om
D805, Exerti AL HR 960 PARCTALE Bk CREB- 11 RECREEPEabES: ASHEAPPR hoias
con3|stentlnmwlhrbhassagseaaeﬂ as zehdae 8esthébeldPih BEr 60L6n32L tbe fusion

protein £§n Enhharlgnéogggre ?Q%EtfkﬁdHE onwgég condi tioned nedia

fron1ce|| ans ed W th
Val ' GLP-lr@$m$@t1V€$y pJBbe- EREnuthYOQuhheseosommgmagﬁ4622atlve to

PCT/USC‘/4§¥§5ac€fv1ﬂ¥kgf val L§ﬁ§21573§¢5@H4 9§E§r5§é 15{@55§e44

identifies purified Tusion protein preparations anpl e
Char act er i EBgY5® BfreDERSANtS provELHS @@Sﬁgrﬁ§§§n§ﬁe§ﬂrﬁﬁ§tﬁ9r W@l -

exper | enigy Vet eoer ERLAREROR 2udl 64 OpRSETRLONCGn ABaTRS 8 PRCkS QTBLer

eqU|pped wth Tine Lag cusing electronics ectron (use
anal ydids And ek PBOvDdeathpepli vetFangesivatyi néap darget sFoERsed during

E' %thass (?.Ia‘il-?l %ﬁﬂléggnﬁha@n@éﬂslbé)fuﬁiéé E@shnA@eebelr ahi @@b@%ﬁﬁ?; (?r
use or | ow, SI anhal ysi| S e e ec lve
pat h | engtt Sreimetd atkanbhe Foo S b 2 fhige s 8% Y8t 8lns [ afic

activities are compared to GLP-1(7-37}0H.

15 Table 4: In vitro activity of GLP-1 fusion proteins

Fusion Protein | . In Vitro Activity

(% of Vals-GLB—l)
Val®-GLP-1-IgG1 , 1
Exendin-4-I14aGl ‘ 240
Val® -GLP-1-Linker-HSA 0.2
Exendin-4-HSA 20
Exendin-4-Linker-HSA 90
Exendin-4 : 500
Val®-glu®®-eLp-1-IgG1 ‘ 3.7
Gly -GLP-1-TgGl ' 3.3
Val®-GLP-1-CEx-IgG1 | 3.3
ValB—Gluzz—GLP-l—CEx-IgGl ' 29
Gly -Glu®*-GLP-1-C2-IgGl . 75
Gly -Glu’’-GLP-1-CEx-Linker-IgGl 150
__ Pxendin-4-C2-IgGl | 250
Exendln 4-Linker-IgGl ol 330
Gly -Glu -GLP 1-CEx-Linkexr-HSA 4
Gly —Glu —GLP-l-CEx—Llnker—IgG4 '80




is 1.2 neters, in Reflectron nbde it is 2.3 neters. Two dual nicroQChahneI

pl ate detectors are fitted for linear and 15 reflectron nnd; detéﬁ%ion. The
| aser u&?ﬂniﬁzg Laser Science Inc. VSL-337i nitrogen |aser ﬁﬁmﬁ “ng at
337 nm abt 8%%ser shots per second. All data were acquiPCd9sHdNg5a 2 GHz,
8 bit internal digitizer and up to 50 | aser shots were averaged per
spectrum 20 The instrunent was operated in |linear node for-~the . analysis
of the GP-I fusion proteins in questg@n. The |inear detector is a device
that detects ions that travel down the flight tube of the MALDI- ToF- M5
I nstru . it_ neasures the ion abundance over tinme and sends a signal
25 t hen%ir%f FHET] d° G vdrsimsnaihexeres 1oz eand scompabaésgehe o- di gi t al
conver t evedihaicel d Hvged-ersignala f £ o5& hersBss, - spect roneter to be
t r ansf erriatkdmo i&@l@@@-&y%-@éﬁ_éﬂ_éffgjﬂqﬁﬁgge} nHe,a %f}?p! e mz
spectrugh_Aﬁgecr%stalIized saturated sinapinic acidsolutio 30 (.diluted
in 50/ 56 RFLY and 0.1% TFA). was utilized as the ionization matriX.
Si napi nia2 ad Gdrs @R 1Ridd X d0f ¢ ;%fgns above 10 kDa. Mass

' d for internal and external

appropriate r?{erence proteins were us
calibration fiS%e&MfRe geder sagusness oft ddratfiminss madtesingat i ons for the

sanpl es @B 3HZ G

l.e I ed usi a l:2 sanple to 7 June
2005 WD 02/ 46227 PCTT% /?3%2‘?’6 "‘;eflr naqlﬁ‘:‘lﬁes(ﬁﬂ lﬁ‘fg‘ﬁ" élﬁ?i ?%g?%rﬂént was
initial & $EQ J® deBl.i the following |inear detector conditions: {
.0 keV 5 Extraction Voltage:

S hie - V. Pul I D
R agEPC%g§§g$§5%g ocﬁg'gg#ggggmlfg.Bcﬁgasfgggpcﬁiﬁé:.50 Li near

to

20. 0 keV Laser

detddtt orerzerepnsed by SEQ ID NO: 13.

15

1
61
121
181
241
301

361

20

25

30

35

421
481
s41
601

HVEGTFTSDV
YLOQCPFEDH
CCAKQEPERN
YAPELLFFAK
AFKAWAVARL
SISSKLKECG
FLYEYARRHP
ONCELFEQLG
EDYLSVVLNQ
HADICTL.SEK
EEGKKLVAAS

SSYLEGQAAK
VKLVNEVTEF
ECFLQHKDDN
RYKAAFTECC
SQRFPKAEFA
EKPLLEKSHC
DYSVVLLLRL
EYKFONALLV
LCVLHEKTPV
ERQIKKQTAL

EFIAWLVKGR
AKTCVADESA
PNLPRLVRPE
ORADKAACLL
EVSKLVTDLT
IREVENDEMP
AKTYETTLEK
RYTKKVPQVS
SDRVTKCCTE
VELVKHKPKA

GDAHKSEVAH
ENCDKSLHTL
VDVMCTAFHD
PRLDELRDEG
KVHTECCHGD
ADLPSLARDF
CCAARDPHEC
TPTLVEVSRN
SLVNRRPCFS
TKEQLKAVMD

QAALGL [SEQ ID NO: 13]

RFKDLGEENF
FGDKLCTVAT
NEETFLKKYL:
KASSAKQRLK
LLECADDRAD
VESKDVCKNY
YAKVFDEFKP
LGKVGSKCCK
ALEVDETYVP
DFAAFVEKCC

8 .
val ~GLP—1—L1nker—Human serum albumin amino acig

represented by SEQ ID NO: 14.
1 HVEGTFTSDV SSYLEGOARAK EFTAWLVKGR GGGGGSGGGG SGGGGSDANK SEVAHRFKDL
PFEDHVKLVN EVTEFAKTCV ADESAENCDK
EPERNECFLQO HXDDNPNLPR LVRPEVDVMC

61
i21

GEENFEKALVL
CTVATLRETY

IAFAQYLOQC
GEMADCCAKOD

KALVLIAFAQ

LRETYGEMAD
YEIARRHPYF
CASLOKFGER
LAKYICENQD
AEAKDVFLGM
LVEEPQNLIK
HPEAKRMPCA
KEFNAETFTF
KADDKETCF2

segquence

SLHTLFGDKL
TAFHDNEETF

181

LEKYLYEIAR

RHPYFYAPEIL

241

301

361
421
481
541
601

KOQRLEKCASLD

“DDRADLAKYT

VCKNYAEAKD
DEFKPLVEEP
SKCCKHPEAK
ETYVPKEFNA
VEKCCKADDK

LFFAKRYKAA FTECCOAADK AACLLPKLDE

LRDEGKASSA

KFGERAFKAW
CENQDSISSK
VFLGMFLYEY
ONLIKQNCEL
RMPCAEDYLS
ETFTFHADIC
ETCFAEEGKK

AVARLSQRFP KAEFAEVSKL VTDLTKVHTE
LKECCEKPLL EKSHCIAEVE NDEMPADLPS
ARRHPDYSVV LLLRLAKTYE TTLEKCCAAA

'FEQLGEYKFQ NALLVRYTKK VPQVSTPTLV

VVLNOLCVLH EKTPVSDRVT KCCTESLVNR
TLSEKERQIX KQTALVELVK HKPKATKEQL
LVAASQAALG L [SEQ ID NO: 14)

‘CCHGDLLECA

LAADFVESKD
DPHECYARVF
EVSRNLGKVG
RPCFSALEVD
KAVMDDFRAF

is



- P.AD.:

line) 10 These settings were nodified (as needed) to give t he
best signal/noise ratio and highest resolution. Table 3 pr
character of different GLP-1 fusion proteins. 15 T'gy Usi on
Protein “%ﬂ%?g "Mass Mass determined (1CDa) by Mass Speg st%?’%hl
-GLP-1- IgG 59.08 61.94 Val -Qu -G.P-1-1gGlL 59.23 63.61 dy -GP-1-1gG
59.00 62.93 Val -G.P-1-CEx-1gd 60.45 65.1-65.6 Val -d u=6&.P-1-CEx-1gd
60. 69 65.86 Exendin-4-1gd 60.69 65_8giVal -CGL.P-1-Linker-HSA 70.70 69. 89,
70. 74 Exendi n-4-HSA 70.56 70.62 Exendin-4-Linker-HSA 71.56 71.62

(of f

- h f
o SR A B R T L, SR
‘dy-dy-d er.- - - Gy Gy-Ser. 20 7 June
20%5 vm> /ﬁ%%ﬁ? /€%§5%%EH%§F¥¥'§EQ Wﬁle Activity of heterol ogous

fusi on pr ot 2iHEEGTFTHMY MIJEEQAAKOEFIH&WBWGRSGMAMM@Gemsmbcd;m@cmmam
‘invention 59 MeRMALE EHeKERIIARS %zszlﬁﬂsfﬁké ro

FEEFhRHEY
desgribed 5 Cel f d Us.
Pt ont® No.2b I3HI5c FRTERARE, Hllob ﬁgbé%%%f? ) <gaEEs, emBiTe

rel ative t&t BFWFVWWW&FFQF@HL&(WW | SECRBISPHRe ACLLPKTRE) e 4.
Fi gure 8 R&DROBCKASSAKNORIKCASLONORIERRA PIIA NRRLGUKIMES AL EV YRS Tolaiyte@and

Exendi n- 436U $HeL1HAb bty casdbEt &k, dRRERrRE KSHCTAEVEN pEMPADLPSL
361 AADFVESKDV CKNYAEAKDV FLGMFLYEYA RRHPDYSVVL LLRLAKTYET TLEKCCAAAD
421 PHECYRKVFD EFKPLVEEPQ NULIKQNCELF EQLGEYKFON ALLVRYTKKV PQVSTPTLVE
481 VSRNLGKVGS KCCKHPEAKR MPCAEDYLSV VLNQLCVLHE KTPVSDRVTK CCTESLVNRR
541 PCFSALEVDE TYVPKEFNAE TFTFHADICT LSEKERQIKK OTALVELVKH KPKATKEQLK
601 AVMDDFAAFV EKCCKADDKE TCFAEEGKKL VAASQAALGL [SEQ ID NO: 15]

10

15 Exendin-4-Human serum albumin amino acid sequence is

represented by SEQ ID NO: 16.

20

25

1
€1
121

181
241

301
361
421
481
541

HGEGTFTSDL
LVLIAFAQYL
ETYGEMADCC
IARRHPYFYA
SLOKFGERAF
KYICENQDSI
AKDVFLGMFL
EEPONLIKQN
EAKRMPCAED
FNAETFTFHA

SKQMEEEAVR LFIEWLKNGG
QOCPFEDHVK LVNEVTEFAK
AKQEPERNEC FLOHKDDNPN
PELLFFAKRY KAAFTECCOQA
KAWAVARLSQ RFPKAEFAEV
SSKLKECCEK PLLEKSHCIA
YEYARRHPDY SVVLLLRLAK
CELFEQLGEY KFQNALLVRY
YLSVVLNQLC VLHEKTPVSD
DICTLSEKER QIKKQTALVE

PSSGAPPPSD

TCVADESAEN

LPRLVRPEVD
ADKAACLLPK
SKLVTDLTKV
EVENDEMPAD
TYETTLEKCC
TKKVPQVSTP
RVTKCCTESL
LVKHKPKATK

AHKSEVAHRF
CDKSLHTLFG
VMCTAFHDNE
LDELRDEGKA
HTECCHGDLL
LPSLAADFVE
AARDPHECYA
TLVEVSRNLG
VNRRPCFSAL
EQLKAVMDDF

KDLGEENFKA
DKLCTVATLR
ETFLKKYLYE
SSAKQRLKCA
ECADDRADEA
SKDVCKNYAE
KVFDEFKPLV
KVGSKCCKHP
EVDETYVPKE
AAFVEKCCKA

601 DDKETCFAEE GKKLVAASQA ALGL [SEQ ID NO: 16]

Exendin-4- -Linker-Human serum albumin amino acid Segquence is

represented by SEQ ID NO: 17.
" 1 HGEGTFTSDL SKOMEEEAVR LFIEWLKNGG
61 EVAHRFKDLG EENFKALVLI AFAQYLQQCP
121 LHTLFGDKLC TVATLRETYG EMADCCAKQE
181 AFHDNEETFL KKYLYETARR HPYFYAPELL
241 RDEGKASSAK QRLKCASLOK FGERAFKAWA VARLSORFPK
- 301 CHGDLLECAD DRADLAKYIC ENQDSISSKL KECCEKPLLE
361 AADFVESKDV CKNYAEAKDV FLGMFLYEYA RRHPDYSVVL
421 PHECYAKVFD EFKPLVEEPQ NLTIKONCELF EQLGEYKFON

30

PSSGAPPPSG
PEDHVKLVNE
PERNECFLQH
FFAKRYKAAF

GGGGSGGGGS GGGGSDAHKS
VTEFAKTCVA DESAENCDKS
KDDNPNLPRL VRPEVDVMCT
TECCQAADKA ACLLPKLDEL
AEFAEVSKLY TDLTKVHTEC
KSHCTAEVEN DEMPADLPSL
LLRLAKTYET TLEKCCAAAD .
ALLVRYTKKV PQVSTPTLVE

35



10 and 5b provide the in vitro activity of a large group of G.P-1 anal ogs
that can be fused to an Fc or an albumn protein to nmake bi BL@ ?6@%7

active fusion proteins. These activities are conpared to (? )OH. 15
Tabl e 4:w0n2#622T0 activity of GLP-1 fusion proteins FusRGHUSHGESESN | n
Vitro Activity of Val8-G.P-1) Val -GP-1-1gd 1 Exendin-4-1gd 240 Val

- GP-1-Linker-HSA 0.2 Exendin-4-HSA 20 Exendi n-4-Linker-HSXK 90 Exendin-4.
500 Val b-Au 22-GP-1-1g3@ 3.7 Gy éELP-llgG 3.3 Val -G.P-1-CEx-1gd
3.3 b 22 val -Au -GP-1-CEx-1gGlL 29 b 22 Ay -Glu GP-1-C-1gd 75 8 22

Gy -Qu agxg
Exendi n i JIC_;:VE&I\JL %&bg@%’%%éé&x, %@L% %‘J‘% ﬂﬂggf—%&mzz Ay
Q- SR VT RSEN R (TR SRR OB A PGSR 3165 80 -
CEX r ef eﬁ%l WF@AE\EIEWMDDERH@%EMKBWWLS BSECt e NGsetjlence of
Ser-Ser-dy-Al a-Pro-Pro-Pro-Ser. Linker is
ay- Gly dygdy-Ser-Gy- Gly Gly- Gly-Ser-@y- dy-

Val ~-GLP-1-IgGl amino acid sequences represented by SEQ ID

NO: 18.
1 HVEGTFTSDV SSYLEGQAAK EFIAWLVKGR GAEPKSCDKT HTCPPCPAPE LLGGPSVFLF
61 PPKPKDTLMI SRTPEVTCVV VDVSHEDPEV KFNWYVDGVE VHNAKTKPRE EQYNSTYRVV
121 SVLTVLHQDW LNGKEYKCKV SNKALPAPIE KTISKAKGQP REPQVYTLPP SREEMTKNQV
10. 181 SLTCLVKGFY PSDIAVEWES NGQPENNYKT TPPVLDSDGS FFLYSKLTVD KSRWQQGNVF
241 SCSVMHEALH NHYTQKSLSL SPGK [SEQ ID NO: 18]

8 .
Val -GLP-1-Cex-IgGl amino acid sequence is represented by

SEQ ID NO: 19.

15 1 HVEGTFTSDV SSYLEGQAARK EFIAWLVKGR GSSGAPPPSA EPKSCDKTHT CPPCPAPELL

61 GGPSVFLFPP KPKDTLMISR TPEVTCVVVD VSHEDPEVKF NWYVDGVEVH NAKTKPREEQ

121 YNSTYRVVSV LTVLHQbWLN GKEYKCKVSN KALPAPIEKT TISKAKGQPRE PQVYTLPPSR
181 EEMTKNQVSL TCLVKGFYPS DIAVEWESNG QPENNYKTTP PVLDSDGSFF LYSKLTVDKS
241 RWQOGNVFSC SVMHEALHNH YTQKSLSLSP GK [SEQ ID NO: 19]

20 )

8 22 . . . .

Val -Glu GLP-1-IgGl amino acid sequence is represented by

SEQ ID NO: 20.
1 HVEGTFTSDV SSYLEEQAAK EFIAWLVKGR GAEPKSCDKT HTCPPCPAPE LLGGPSVFLF
61 PPKPKDTLMI SRTPEVICVV VDVSHEDPEV KFNWYVDGVE VHNAKTKPRE EQYNSTYRVV
25 121 SVLTVLHQDW LNGKEYKCKV SNKALPAPIE KTISKAKGQP REPQUYTLPP SREEMTKNQV
181 SLTCLVKGFY PSDIAVEWES NGQPENNYKT TPPVLDSDGS FFLYSKLTVD KSRWQQGNVF
241 SCSVMHEALH NHYTQKSLSL SPGK [SEQ ID NO: 20]

8 2
Val -Glu 2GLP—l-CEx—IgGl amino acid sequence is represented

30 by SEQ ID NO: 21.
. 1 HVEGTFTSDV SSYLEEQAAK EFIAWLVKGR GSSGAPPPSA EPKSCDKTHT CPPCPAPELL
61 GGPSVFLFPP KPKDTLMISR TPEVITCVVWD VSHEDPEVEF NWYVDGVEVH NAKTREPREEQ
121 YNSTYRVVSV LTVLHQDWLN GKEYKCKVSN KALPAPIEKT ISKAKGQPRE'PQVYTLPPSR
181 EEMTKNQVSL TCLVKGFYPS- DIAVEWESNG QPENNYKTTP PVLDSDGSFF LYSKLTVDKS
35 241 RWOOGNVFESC SVMHEALHNH YTORKSLSELSP GK [SEQ ID NO: 21}



Ady-dy-Ser 5 C2is Ser-Ser-Ay-Aa-Ser-Ser-Ay-Ala. The am no acid
sequences of the fusion proteins described in Tables 3 and 3?%2
represent 8@ 2A6BED ID NO 13 to SEQ ID NO 31. Val 8- ap- PG U8 um
al bumin am no acid sequence is 10 represented by SEQID NO 13. 1

" HVEGTFTSDV SSYLEGQAAK EFI AWL.VKCR GDAHKSEVAH RFKDLCGEENF KALVLI AFAQ 61
YLQQCPFEDH VKLVNEVTEF AKTCVADESA ENCDKSLHTL FGDKLCTVAT LRETYCEMAD 121
CCAKQEPERN ECFLCQHKDDN PNLPRLVRPE VDV HD NEETFLKKYL YEI ARRHPYP 181
YAPELLFFAK RYKAAFTECC QAADKAACLL PKLDELRDEG KASSAKQRLK CASLQKFGER 15 241
AFKAVWAVARIG ISORFFPKAEFRFLBRISKI2TIRIGT |@yHTRCEHGER! |9 REAIDRAD 3 AlemEEred01
Sl SSKLKECC EKPLLEKSHC | AEVENDENP ADLPSLAADF VESKDVCKNY AEAKDVFLGM 361
FLYEYARRHRIDBEG/| LD RO AKIYETTLEK CCAAADPHEC YAKVFDEFKP LVEEPQNLI K 421

EDYLSWING LUL Ty S R b IR RIS P
HADI CTLSEK ER@"%Y %EWH!%X g&‘f& ﬁ%ﬁé&%@%&% E%601 .
EEG<KL5’AA9«2M@RY€E’QLT‘D'HWLN19$E%FBSWLRB@EW &Wﬁ%%ﬁ%ﬁsﬁum n
am no aci da3eemaEaevsSLS TCIVERFEsse DT AdvwRyNSEREMY KNG HADsRErt HIECERHRSDV
SSYLEGQAAMEF:&W@ S e e ARK SEVAIRIKDE, ; 61 GEENFKALVL
| AFAQYLQQC PFEDHVKLVN EVTEFAKTCV DESAENCDK. S HTLFGDKL-® 121 CTVATLRETY
GEMADCCAKQ EPERNECFLQ HKDDNPNLPR LVRPEVDVI\/C TAFHDNEETF 181 LKKYLYEI AR
RHPYFYAPEIGlh}ji:MRﬂ% LRPEGABIA KGRLKCASLQ
KFGERAFKAW AVARL SQRFP KAEFAEVSKL VTDL HTECCHGDLLECA 30 301" DDRADLAKYI
CENQDSH SSK-ddeh(diRid. KTl ARVERG\NDEMPADLPS LAADFVESKD 361 VCKNYAEAKD
VFLGVFLYEY ARRHPDYSWV. LLLRLAKTYE TTLEKCCAAA DPHECYAKVE 421 DEFKPLVEEP
ONLI KONCEL PFESHETRRY RAETRY KR VAT FERFARTSERIIERIE CCAE 158RIFRSPEAK
RVPCAEDYL S 6Y\PHRITCREGE ERELDGSIIR\/ALIEEPESL UNES FIPEFSAVEVEY SHER 1 PEVEENAINEFNA
ETFTFHADI G271 LSRRk 1% K%&WMMWEMWMM&/ Bk IR ECKADDK
ETCFAEEGK

K gl VAWER QB?HFE Lpi&%@x&%@n&%ﬁ%ﬁ@%m&’&sﬁ% #62

PCT/ USD1/ 43165 Li nker - Human. ser.um %bum ami no
i1 DGSFFLYSKL YK SRWOOG NVFSCSVMHE ALANHYTOKS LSLSPGK g5en, 4 NO: L4, an

.acid

8 22 . .
Gly -Glu GLP-~1-CEx-Linker-IgG4 amino acid sequence is

represented by SEQ ID NO: 24.
‘ 1 HGEGTFTSDV SSYLEEQARK EFIAWLVKGR GSSGAPPPSG GGGSGGGEGSG GGGSAESKYG
‘ 20 - 61 PPCPSCPAPE FLGGPSVFLF PPKPKDTIMI SRTPEVTCVV VDVSQEDPEV QFNWYVDGVE
121 VHNAKTKPRE EQFNSTYRVV SVLTVLHODW LNGKEYKCKV SNKGLPSSIE KTISKAKGQP
181 REPQVYTLPP SQEEMTKNQV SLTCLVKGFY PSDIAVEWES NGQPENNYKT TPPVLDSDGS
241 FFLYSRLTVD KSRWQEGNVF SCSVMHEALHE NHYTQKSLSL SLGK {SEQ ID NO: 24]

8 22 .
25 Gly -Glu GLP-1-CEx-2Linker-IgGl amino acid sequence is

represented by SEQ ID NO: 25.
1 HGEGTFTSDV SSYLEEQAAK EFIAWLVKGR GSSGAPPPSG GGGSGGGGSG GGGSGGGGSG
61 GGGSGGGGSA EPKSCDKTHT CPPCPAPELL GGPSVFLFPP KPKDTLMISR TPEVICVVVD
121 VSHEDPEVKF -NWYVDGVEVH NAKTKPREEQ YNSTYRVVSV LTVLHQODWLN GKEYKCKVSN
30 181 KALPAPIEKT ISKAKGQPRE PQVYTLPPSR EEMTKNQVSL TCLVKGFYPS DIAVEWESNG
' 241 QPENNYKTTP PVLDSDGSFF LYSKLTVDKS RWQQGNVFSC SYMHEALHNH YTQKSLSLSP -
. 301 GK [SEQ ID NO: 251

8 22 | : . : e
Gly -Glu GLP-1-2Linker-IgGl amino acid sequence is

35 represented by SEQ ID NO: 26.




sequence is represented by SEQ ID NO 15. 1 HGEGIFTSDV SSYLEEQAAK

EFl ANLVKGR GSSGAPPPSG GGGGSGGGGS GGGGSDAHKS 61 EVAHRFKDLG
AFAQYL QPR aEREVKLVNE VTEFAKTCVA DESAENCDKS 5 121 LHTLE %ﬁgﬁ%ﬂ ETYG
EMADCCAKQE PERNECFLQHKDDNPNLPRL VRPEVDVMCT 181 AFHDNEET ARR
HPYFYAPELL FFAKRYKAAF TECCQAADKA ACLLPKLDEL 241 RDEGKASSAK_ CQRLKCASLXK
FGERAFKAWA VARLSQRFPK AEFAEVSKLYV TDLTKVHTEC 301 CHGDLLECAD~DRADLAKYI C
ENQDSI SSKL KECCEKPLLE KSHCI AEVEN DEVBADEPSL 361 AADFVESKDV CKNYAEAKDV
FLGWLYEYA RRHPDYSWL LLRLAKTYET TLEKCCAAAD 10 421 PHECYAKVFD EFKPLVEEPQ
NLI KQNCELIF HERF TEE YR OV LR HOMRY TR PQES TETICUECCAES SCHBRNEGK\GSCHEBBEEIPEAKR

MPCAEDYL&V sMesNet 6 H&@XSMP%EES@{&RBT@ SrTEARONRE B HEO Y RIKEFNAE

TFTFHA U 0 AAFY EKCCKADDKE
TCFAEE([;l< @gﬁg@% MR Rentuor B GRENRRY SRS bum
am no atid¥s (&% REBOVYTEBP e%“@ﬁ?"é‘@“%ySLSE@’K@YNEﬁD%EW@LS BCERENNYRDL
SKQREERMRTPLEVRGN\GEL RSSGRPRERSBadiS PxuMHRERACR SEFRKAsT, Ghek VLI AFAQYL
QRCPFEDHMS tYNBYTHHAK TCVADESAEN CDKSLHTLFG DKLCTVATLR 121 ETYGEMADCC

- AKQEPERNEC FLQHKDDNPNLPRLVRPEVD VMCTAFHDNE ETFLKKYLYE 20 181 | ARRHPYFYA

PELLFFAKRY, KAAFTECCQA ADKAACL L PK LDEL RDEGKA SSAKQRLKCA 241 SLQKFCGERAF

KAVAVARE S RERIREAEM CENORSI
SSKLKECCEK PLLEKSHCI A EVENDE AD LPSLAADFVE SKE %EVECKQEeg és g%% %IS WVEL GVFL
YEYARRHBDYSIRY\A1h [N A2 TYETTLEKCC AAADPHECYA KVFDEFKPLV 421 EEPQNLI KQN
EQLGEY. TKKYPQVSTP TLVEVSRNLG KVGSKCCKHP 25 481 EAKRMPCAED
Lo T ORI e D R LR Ry e A S LB PRTBREE e AT e
DI CTL SERERFPEHARREFGR VEVHLTR PR AT ISR R AYNDDR/DNA FNELREURAMW  YVDCWOINDDKET CFAEE

GKKL VAASQARAPEEEGBE QI HIVIALT Mahommendi syxdxdinrkeL At BRAr S @kEPeaERYM N ani no

aci d seqiersR rbSrurdfir £8eNL88: NP cEpH, SKQVEEEAVR
LFI EWKNGG %EW% %%WE#&%W

E ngg VREARAEER I LFEVAL TBEE AFGEDRR NOF 2473 HTLFGDKLC
LRETYG ENADCCAKQE PERNECFLQH KDDNPNLPRL VRPEVDVMCT 181 AFHDNEETFL

RUKCAS ok TPt TR RIS ISR B AL DL LECAD

Soses RSB SRR TS, 2 e
EFKPL VEERGSRET RASUCER FY LEELARY RF TMILAKER/REFRAGPPSN ST ESEESG, GGGSAEPKSC
61 DKTHTCPPCP APELLGGPSV FLFPPKPKDT LMISRTPEVT CVVVDVSHED PEVKFNWYVD
20 121 GVEVHNAKTK PREEQYNSTY RVVSVLTVLH ODWLNGKEYK CKVSNKALPA PIEKTTSKAK
181 GQPREPQVYT LPPSREEMTK NQVSLTCLVK GFYPSDIAVE WESNGOPENN YKTTPPVLDS

241 DGSFFLYSKL TVDKSRWQQG NVFSCSVMHE ALHNHYTQKS LSLSPGK [SEQ ID NO: 28]

, Exendin-4-IgGl amino acid sequence is represented by SEQ ID
‘25 NO: 29.
1 HGEGTFTSDL SKOMEEEAVR LFIEWLKNGG PSSGAPPPSA EPKSCDKTHT CPPCPAPELL
61 GGPSVFLFPP KPKDTLMISR TPEVICVVVD VSHEDPEVKF NWYVDGVEVH NAKTKPREEQ
121 YNSTYRVVSV LTVLHODWLN GKEYKCKVSN KALPAPIEKT ISKAKGQPRE PQVYTLPPSR
181 EEMTKNQVSL TCLVKGFYPS DIAVEWESNG QPENNYKTTP PVLDSDGSFF LYSKLTVDKS
3__0 241 ?ZRWQQGI\WFSC SVMHEALHNH YTOKSLSLSP GK [SEQ ID NO: 29)



7 June 2005 WO 02/46227 PCT/USO1/ 43165 82 481 VSRNLGKVGS KCCKHPEAKR
MPCAEDYLSV VLNQL.CVLHE KTPVSDRVTK CCTESLVNRR 541 PCFSALEVDETT%%QE
TFTFHADI CT LSEKERQ KK QTALVELVKH KPKATKEQLK 601 AVNMDDFAAFV I‘:l E
TCFAEEGKKWOWRABEIIALGL [ SEQ I D NO 17] 5 Val 8-GLP-1-1gGl apcifusasisfiecs
sequences represented by SEQID NGO 18. 1 HVEGIFTSDV SSYLEGQAAK EFI AW VKGR
GAEPKSCDKT HTCPPCPAPE LLGGPSVFLF 61 PPKPKDTLM SRTPEVTCW VDVSHEDPEV
KFNWYVDGVE VHNAKTKPRE EQYNSTYRW 121 SVLTVLHQDW LNGKEYKCKV SNKALPAPI E

KTl SKAKGQP REPQVYTLPP SREE14TKNQV '. .~ 8P0.- 181 SLTCLVKGFY PSDI AVEWES
NGQPENNYKT TPPVLDSDGS FFLYSKLTVD KSRWQQGNVF '.. 241 SCSVMHEALH NHYTQKSLSL
SPAK [SEQ ID NO. 18] '.. Val $-G.P-1-Cex-1gd@ am no acid sequence is

. epr esent ExepyliSEQ-MD QG111 dmitp hdIVEGEIED S RERAME deiteVBVKGRO
GSSGAPPPS@DE&@S}%@THT CPPCPAPELL 61 GGPSVFLFPP KPKDTLM SR TPEVTCVVVD
VSHEDPEVK EVH NAKTKPREEQ ' . . 121. YNSTYRWSV LTVLHQ@DW.N GKEYKCKVSN

. KALPAPI EKT 1 SIGERGJPRE SQUETLARRSE (el xieieVP KO6R¢Sha ] Gkt irt dobARRESNG
- PENNWKT TP PGBERGHEE 1SR kR ot iR N Ev: SRR hREESL 5P GC
2 \Flgg g3 am no_aci sequence 1S re

[SEQ I D Ngq\és%]s %;grv\f@l - 20 P-1-1 pT esent ed
by SEQ | i ¥ BRPT KR TREKOREDREVIFEF PR CPPCPAPE
LL GGPSVFL 81 gEMBREyRb T TOUVK S PP EVAC AV EANES RERMEYT R RVIAADGYES B IKTIRRE

EQYNSTYRV\24 2 Biwdednva et TaiHE\di NEIRYKEGIOY GAAREAR RoKHePKAKGOP REPQVYTLPP
SREEMTKNQV 181 SLTCLVKGFY PSDI AVEWES NGQPENNYKT TPPVLDSDGS FFLYSKLTVD

KS ' ... 241 SCSVMHEALH NHYTQKSLSL SPGK [ SEQ I D NO, 20)
vms-% uzgt‘%ﬁﬁ@i!‘ch‘w%eraﬁ?sﬁ& SERHOs 85dEn S8ueNCEpiss spPEESeBd by SEQ I D
NO 21. 1SEYEEHFHSDV3ISSYLEEQAAK EFI AW.VKGR GSSGAPPPSA EPKSCDKTHT CPPCPAPELL
61 GGPSVFLEP ‘M SR TPEVTCVWD VSHEDPEVKF NWYVDGVEVH NAKTKPREEQ 121
YNSTYRWSV 'L ERIKEAN T RRDIRE| BRSFAP ISR APFIRECETS, FIEIAERREC
181EE14TKNGV 8K THISPOREAPESE GRYE\ EESREXEIDENMVICRTFEV/ L DBDESED PYSENTVRKS ' . .

35 241 MY THNSIESHER GHLGERK BxNRkardal pTERTISKAK
15 181 GOPREPQVYT LPPSREEMTK NQVSLTCLVE GFYPSDIAVE WESNGOPENN YKTTPPVLDS
241 DGSFFLYSKL TVDKSRWQQG NVFSCSVMHE ALHNHYTOKS LSLSPGK {SEQ ID NO: 31}

Table 5a: In vitro GLP-1 analog activity

GLP-1 Receptor

GLP-1 Compound Activation
20
- GLP-1(7-37)0H 1.0
Val®-GLP-1(7-37)0H - 0.47
(n = 6)
25 :
| Gly®-His™-GLP-1(7-37)0H 0.282 .
Vala-Ala?l-GLp—l {7-37)0H 0.021 |
30 val®-Lys-GLP-1(7-37)0H 0.001
val®-Tyr'?-GLP-1(7-37)0H - 0.81

_' val®-Glu**-gLp-1(7-37)0H 0.047




WO 02/ 46227 rclri? 83 Gly8-d u22GP-1-C2-1gGL am no acid sequence is
represented by SEQ ID NO 22. 1 HGEGTFTSDV SSYLEEQAAK EFI AV YKGRos '
GSSGASSG%W HT CPPCPAPELL 61 GGPSVFLFPP KPKDTLM $RthResYAsYVD
VSHEDPEV EVH NAKTKPREEQ 5 121 YNSTYRWSV LTVLHQDW.N GKEYKCKVSN
KALPAPI EKT | SKAKGQPRE PQVYTLPPSR 181 EEMIKNQVSL TCLVKGFYPS DI AVEVESNG
QPENNYKTTP PVLDSDGSFF LYSKLTVDXS 241 RWQQGNVFSC SVMVHEALHNH YTQKSLSLSP K
(SEQ ID NO 22] Gly8-d u22G.P-1-CEx-l8tnker-1gd anino acid sequence is 10
represented by SEQ I D NO 23. 1 HGEGIFTSDV SSYLEEQAAK EFI AW.VKGR GSSGAPPPSG
GCGEGESEEEESG GGGSAEPKSC 61 DKTHTCPPCP APELLGGPSV FLFPPKPKDT LM SRTPEVT
CVWWDVSHED P D;s J%P_%\é%% PREEQYNST.Y, RWSVLTVLH QDW.NGKEYK ,
CKVSNKALPA PI LPPSR NQVSLTCLVK GFYPSDI AVE !
VESNGQPENN YKTTPPVLDS 15 241 DGSFFLYSKL TVDKSRV\lm NVFSCSVVHE ALHNHYTQKS

LSLSPXK [ SEQ | 234 y. P-1 er-1g&4 amno acid
sequence i s ‘gdreg'é’ﬁt e@% ‘5@8 %%7 FTSDV SSYLEEQAAK

EFI AWLVKGR GSSGAPPPSG GGGSGGGGSG GGGSAESKYG 20 61 PPCPSCPAPE FLGGPSVFLF
PPKPKDTLM  SRTPE\TCW %g % DGVE 121VHNAKTKPRE EQFNSTYRW
SVLTVLHQDW LNGIEEYRERY HSKAKGOP 0181 REPQVYTLPP SQEEMTKNQV
SLTCLVKGFY PSDI AVEVES NGQDENNYKT TPPVLDSDGS 241 FFLYSRLTVD KSRWQEGNVF
SCSVVHEALH NHYT%%LEL SLGK [SEQ ID NO 24] 25

Gly8- G u22GLP-Et 5P rhkér3T amino aci d &etience is represented by SEQ
ID NO 25. 1 HGEGTFTSDV SSYLEEQAAK EFI AW.VKGR GSSGAPPPSG GGGSGGGGSG
GGGSGEEGSG 61 GGEGSA EPKSCDKTHT CPPCPAPELL GGPSVFLFPP KPKDTLM SR
TPEVFEVWWD |, M2t vALEDPIEREE INIAATIOEEVH NAKTKPREEQ YNSTYRWSV LTVLHQDW.N
GKEYKCKVSN 30 181 KALPAPI EKT | SKAKGQPRE PQUVYTLPPSR EENTKNQVSL TCLVKGFYPS

DI AVEWESNG 241 . QPENNYKTTP PVLDSDGSFF LYSKLTVDKS RWOQGNVFSC SVMHEALHNH
YTQKSLSLSP 30/R 16k SpSEOAUF NG 7 -B7) @y 8- A uEP- 1- 2L nker-1gd@ ani no aci d
sequence is 35 represented by SEQ ID NO 26. 7 June 2005 WO 02/ 46227

PCT/ USOl / 43165

vVal®-asp®?-GLPp- 1(7 37)0H 0.40
15 ,
ValsuGluzz—GLP—1(7—37)OH 1.29
Vals-Lyszz—GLP—i (7-37)0H 0.58
20 - val®-Pro®?-GLP-1(7-37)0H 0.01
val®-His??-GLP-1(7-37)0H 0.14
Val®-Lys®*-GLP-1(7-36)}NH, 0.53
25 , :
Val®-glu??-GLP-1(7-36)NH, 1.0
Gly®-Glu?*-GLP-1(7~37)OH 1.07
30 Val®-Lys®~GLP-1(7-37)0H 0.18

val®-His**-GLP-1(7-37)0H 0.007




84 1 HGEGTFTSDV SSYLEEQAAK EFI AWL.VKCGR GGGEGGSGEEG SGEEGSGEEG SGEEESEEEG 61
SAEPKSCDKT HTCPPCPAPE LLGGPSVFLF PPKPKDTLM SRTPEVTCW VDVSHEDBREY,05121
KFNWYVDGVE VHNAKTKPRE EQYNSTYRW SVLTVLHQW LNGKEYKCKV SNKALPAPI E 181

KT SKAKGOPORZBERYTLPP SREEMIKNQV SLTCLVKGFY PSDI AVEWES NGRPEMISYK$BISS 241
TPPVLDSDGS FFLYSKLTVD KSRWQQGNV? SCSVIVHEALH NHYTQKSLSL SPCGK__[.SEQ | D NG

26] A y8-3d u22G.P-1-2CEx-1gGlL am no acid sequence is represented . by SEQ ID
NO 27. 10 1 HGEGTFTSDV SSYLEEQAAK EEI AW VKGR GSSGAPPPSS SGAPPPSAEP
KSCDKTHTCP 61 PCPAPELLGG PSVFLFPPKP KDTLM SRTP EVTCVVWVDVS HEDPEVKFNW
YVDGVEVHNA 123 KBKP EQ(VJHPSE/}M$XBII VL HQI)V\%Ngg EYKCKVSNKA LPAPI EKTI S
KAKGQPREPQ. 181 PPSREE MIKNQVSLTC LVKGFYPSDI AVEWESNGQP ENNYKTTPPV
.LDSDGSFFLY 241 SKLTVDKSRW QQGNVFSCSV MHEALHNHYT QKSLSLSPGK [SEQ I D NO 271
15 8 22 25 33 8- &lLpe- Mal, -1 Le 2. 1- CEX- Linker-1gGl am no acid sequence
IS represent eﬁ% S%gzi D}%g 153 3?’E&EGTFTSD "SSYLEEQAVK EFI AW VKGR
-GSSGAPPPSG GGGSGGGEGSG .GGGSAEPKSC 61 DKTHTCPPCP APELLGGPSV FLFPPKPKDT

LM SRTPEVT $HED R D 121 GVEYHNAKTK PREEQYNSTY RWSVLTVLH
QD NGKEYK G(VgngL uP%EE%KBZggHGQDREP LPPSREEMTK NQVSLTCLVK
GFYPSDI AVE WESNGQPENN YKTTPPVLDS 241 DGSFFLYSKL TVDKSRWOQG NVFSCSVVHE
ALHNHYTCQKS LSLSP SEQ 2 Exendi n-4-]1gGl am no acid sequence is
repr esent ed by§§%+bs 2%9%%9?)]ioﬁGEGTFTSBtB%KQVEEEAVR LFI EWLKNGG
PSSGAPPPSA EPKSCDKTHT CPPCPAPELL 61 GGPSVFLFPP KPKDTLM SR TPEVTCWVD

VSHEDPEVKF EVH MNAKTKPREEQ 121 YNSTYRWSY LTVLHQDW.N GKEYKCKVSN
KALPAPI EKT %g%ﬂ%a Pdé‘fﬁ‘tbl‘%%'?l@% EEMTKNENVSY. TCLVKGFYPS DI AVEVESNG
QPENNYKTTP PVLDSDGSFF LYSKLTVDKS 30 241 RWOQGNVFSC SVVHEALHNH YTQKSLSLSP
GK [SEQ I D NO ég(}, 7. Jyne 2005 WO 02/ 46227 PCT/USQ /43165 -85 C ,
Exendi n- 4- C2- | Htho @bt £8etehel is repPed@nted by SEQ

val®-G1u®’~GLp-1(7-37)0H 0.29
15 val®-asp*°-GLP-1(7-37)0H 0.15
val®-ser-GgLp-1(7-37)0H 0.19
val®-His**-GLP-1(7-37)OH 0.19
20 '
val®-Glu**-GLp-1(7-37)0H 0.039
val®-ala**-GLP-1(7-37)0H 0.1
25 val®-Gly*-eLp-1(7-37)0H 0.01
val®-Glu**-GLP-1(7-37)0H 0.17
Val®-pPro®*-GLP-1(7-37)0H 0.094
30 | '
Val®-His™-GLP-1(7-37)0H 0.41

- Val®-Glu**-GLp-1(7-37)0H 0.15



I D NO 30. 1 HGEGITFTSDL SKQVEEEAVR LFI EW.} GG PSSGASSGAA

EPKSCDKTHTCPPCPAPELL 5 61 GGPSVFLFPP KPKDTLM SR TPEVTCV\N%SH KF

NWYVDGVEVH NAKTKPREEQ 121 YNSTYRWSV LTVLHQDW.N GKEYKCKVSN =7y

| SKAKGOPRE2ZBENTYTLPPSR 181 EEMITKNQVSL TCLVKGFYPS DI AVEVWFSNGISORENSYKTTP

PVLDSDGSFF LYSKLTVDKS 241 RWQQGNVFSC SVVHEALHNH YTQKSLSLSP GK [SEQ I D NO

30) 10 Exendin-4-Linker-1gd amno acid sequence is represent by SEQ ID

NO 31. 1 HGEGTFTSDL SKQVEEEAVR LFI E\N.KNGG PSSGAPPPSG GGGSGGGGSG GGGSAEPKSC

61 DKTHTCPPCP APELLGGPSV FLFPPKPKDT Ef1 SRTPEVT CVWVDVSHED PEVKFNVWVD 121

GVEVHNAKTK PREEQYNSTY RVVSVLTVLH QDW.NGKEYK CKVSNKALPA Pl EKTI SKAK 15 181

GQPREPQVYT LPPSREEMIK NQVSLTCLVK GFYPSDI AVE VWESNGQPENN YKTTPPVLDS 241

DGSFFLYSKL TeAXSRIEE BB SCHYIVEIE) AfHNHYTOKG hSLSPGK [SEQ I D NO: 31)' Table

5a: In vitro GP-1 analog activity GLP-1 Receptorr G&.P-1 Conpound )

Activation 20 GP-1(7-37)OH 1.0 Val8-GP-1(7-37)OH 0.47 (n =6) 25

dy8-His"- G—\Palla(—z-ri%?’%ﬁ‘-ig?—f/?éﬁ' Al a"- %PZ%( 7-37)OH 0.021 30

Val 8- Lys"-G@.P-1(7-37)OH 0. 001 Val 8-Tyr' 2- @P-T (7-37)CH 0.81

" val ®-d u' 6- GLP- 1(7-37)0OH 0.047 7 June 2005 WD 02/46227 PCT/US01143165 86
Val " - Al a" - Gsps 18 {37} .112_ -Tyr16- @ RPs1(7-37) OH 1.175 5

Va18- Lyszoggapgl(ﬁ%%sﬁ%tﬁo.%g ey A 1&/537) OH 0.42 10

Val8- Ala22- GLP-1(7-37)OH 0. 56

Val®-Leu'®-Qlu?*-GLP-1(7-37)0H 0.23
10 val®-Lys?*-Glu?’-GLP-1(7-37)0H 0.37
Vale'—Lyszz—Gluz?’—G_LP—l (7-37)0H 0.35

val®-Glu**-Ala?’-GLP-1(7-37)0H 1.02

15
Val®-Glu?’-Lys?®?-QLP-1(7-37)0H 1.43
Val®-Lys**-val®*-GLP-1(7-37)0H 0.08

20 Val®-Lys**-asn®**-GLP-1(7-37)0H 0.09

val®-Gly**-Lys>°-GLP-1(7-37)0H 0.34

Val®-Gly**-Pro®’-GLP-1(7-37)NH, 0.53
25 '



Val ' - Ser 22- GLP- 1(7-37) OH 0.50 Val ' - Asp22- GLP- 1(7-37)OH 0. 40 15

Val8- Glu22- GLP-1 (7-37) OH 1.29 Val8-lys22-GP-1(7-37)CH 0.58 20, ..
Val8- Pro22- GLP- 1(7-37)OH 0.01 Val ' - Hi s22- GLP-1(7-37)CH 0. 14 >
Vals- Lysz‘EQGE’ﬁélf%?- 36) NH2 0.53 25 Val8- Glu22- GLP- 1( 7- 36) RED/UptHI3165
Gly8- Glu22- GLP-1(7-37)OH 1. 07 30 Val8-Lys23- GLP-1(7-37)COH 0.18

Val8- Hi s24- GLP- 1(7-37) OH 0. 007 7 June 2005 WO 02/ 46227 PCT/USO /43165
Val e- Lys24-GLP-1 (7-37)OH 0.02 Val e=Hgg26- GLP-1(7-37)OH 1.6 5

Val'-d u"-GP-1 (7-37) OH 1.5 Val e-His27-GLP-1(7-37)CH 0.37

Val ' - Al a27- GLP-1(7-37)OH 0.47 dys-G u30-GLP-1(7-37)OH 0.29 10

Val e- GLu30- GLP- 1(7-37) OH 0.29 15 Val8- Asp30- GLP- 1(7-37)CH 0. 15

-Val e- Ser 3p- GLP- 1( 7- 3gpbe| B0 19 Iwavitrp sGOPCLPanglog7hOHL0LLY 20

Rl D AL Z 257N L N 125

=2\

Val - Glyb3. aLp. 1(9E37) CPrRpomdal 6. G ush. GPA(T WA BN 17
"Val e- ProB5- GLP-i (7-37)OH 0.094 30 Val 8} H s3%adk frdford7) OH [0. 41

| GLP-1(7-37)0H 1.0
Val®-GLP-1 (7-37)0H 0.47
Gly”~GLP~1(7-37)OH 0.80
Val®~Tyr*“~GLP-1(7-37)0H - 0.80
Val®-Tyr “-GLP-1(7-36)NH, 0.52
Val®-Trp'“-GLP-1(7-37)0H 0.52
Val®-Leu °~GLP-1(7-37)0H 0.52
Val®-val*®~GLP-1(7-37)0H . 0.52
Val®-Tyr °~GLP-1{7-37)0OH ‘ 1.18
Gly°-Glu*’-GLP-1(7-37)0OH 1.03
Val®-Leu®~-GLP-1(7-37) of 0.24
val®-~Tyr**-Tyr'®-GLP-1 (7-37) OH | 0 ) 70
Val®-Trp “-Glu’/-GLP-1(7-37)OH 0.80
Val®~Tyr**-Glu®*?-GLP-1(7-37)OH , 1.27
Val®-Tyr**-Phe™_GLP-1(7-37)OH 1.32
Val’-Tyr ™ -Glu-GLb-1(7-37) OH 1.69, 1.79
Val®~Trp*°~Glu®-GLP-1(7-37)0H 2.30, 2.16
Val®~Leu'®-Glu?*-GLP-1 (7-37)0H 2.02
Val’-T1e°~Glu’-GLP-1(7-37)OH 1.55
Val®-Phe " -Glu®?-GLP-1(7-37)OH 1.08
Val®-Trp °-Glu*-GLP-1(7-37) OH 1.50, 3.10
Yalg—'lyr”-Glu_“’—-GLP-l(7—37)0H 2.40, 2.77
Val®-Phe ®~Glu’’-GLP-1 (7-37) OH 0.94
Val®-Ile**-G1lu*?~-GLP-1(7-37)0H 1.88
Val®-Lys™-Glu”-GLP-1(7-37) OH 1.18
ValafTrp*f’-Glu“—GLp—l(7-37)0H _ 1.50
Val®-~Phe'"-Glu?*-GLP-1(7-37) OH 0.70
Val“—Phe"’”-Glu“-GLP—l {7-37)CH , 1.27

87




Val 8- Glu35- A:P-1(7-37)OH 0. 15 7 June 2005 WO 02/46227 PCT/USQO /43165 88
Val ' -3 u36-G.P-1(7-37)0O4H 0.11 Val'-His36-CG.P-1(7-37)CH O. 2%1‘!("?)8 %0

Val e- Hi S%_z"?@%}%‘(? 37)OH 0.33 Val e- Leul6- GLu26- GLP- 1( 7- 37)
Val 8- Lys 0- GLP-1(7-37)OH 0. 37 Val e- Lys" - GLu23- GLPCIYUSIA}IGH o 35

Val ' - GLu22- Ala27- GLP-1(7-37) OH 1.02 15 Val e- G u22-Lys23-GLR-1 (7-37) OH
1.43 Val "-Lys33-Val39-G.P-1(7-37)OH 0.08 20 Val8-Lys
33- Asn34- GLP- 1(7-37) OH 0. 09 Val8- G y34,y Lys35- GLP- 1(7-37) OH 0. 34

Val 8- G y36- Pro37- GLP-1(7-37) NH2 0.53 25 7 June 2005 WO 02/ 46227
anal A~ nr-f | \II f / G_P_l

PCT/ USO AZTE681 BY Lo [ABI &L, P07 (4157 SP-i—ai
Conpound_GLP-1_Recept or Act|$/at|o{1¢)rél_D 1( 7- 37)%—?% 0 Val.}lGP-1(7-37)CH
0.47 o- |Valf-@y**-@GlR HGLBY) CH-T7 BOH VAl - Tyr -114% I(7-37)TH 0.80 Val -Tyr,
-GLP-1( ] - Y3704 0.52 Val -leli -GP-1(7-37)CH
0.52 Val -Val - GLP 1(7- . al -Tyré-4pP-4(¥*37)041.18 dy -du
€ y

- GLP- 1( 7valj-eHd’“631e?’-GLP-1(7-37) OH 0.94 )

Val®-Glu**-Ala?’—GLP-1(7-37)OH 7,03

val®-Glu**~11e™~GLP-1(7-37)OH 2.21, 1.78, 1.60

Val®-Asp’-I1e - Tyri®-Glul- 2.02

GLP-1(7-37)0H ‘

Vall-Tyr ® Trpo-Glu®-GLP-1(7- | 1.64

37)0H

Val®-Trp*®-Glu®?-val® -11e*- 2.35

GLP-1(7-37)0H

Val®-Trp**~-Glu-11e™=GLp-1 (7= | 1.93

37)}0H _

yarkelu“;valﬂ—lle“-GLP—l(7~ 2.30, 2.73, 3.15

37)0H

Val®-Trp®-Glu’?~val®-GLP-1 (7~ 2.07

37)0H

Val®-Cys'~Lys™-GLP-1 (7-37) OH 1.97

Val®-Cys'®-Lys® - Arg  ~GLP-1 (7~ 2.4,1.9

37)0H '

Table 6: In vitro activity of GLP/Exendin analogs

Peptide Seqﬁence - In Vitro
_ Activity
(3 of val®-GgLp~

. | 1(7-37)0H) |
HGEGTFTSDLSKQMEEEAVRLF T EWLKNGGP-NH2 6.21
HGEGTFTSDLSKOMEEEAVRLF IEWLKNGGPSSGAPP 6.75,3.25
PS~NH2 ' '
HVEGTFTSDLSKQOMEEEAVRLF IAWLVKGRG | 2.86
HVEGTFTSDVSSYLEEEAVRLFIAWLVKGRG 1.47
HVEG'I‘FTSDLSI\QMEGQAAKEFIAWLVKGRG ' 0.11




10

Val -Leu -AP-1(7-37)CH 0.24 Val -Tyr -Tyr -GP-1(7-37) CH 0.70 Vval -Trp

-Ju -GP-1(7-37)CH 0. 80 Wﬂ-Wr-Gu-&RM?3DGﬁl%M¥%mWr - Phe

-G.P—l(?-‘é O%é,?sz Val -Tyr -Au -GLP-1(7-37)OH 1.69, 1.7 -du

-GLP-1(7- 30, 2.16 Val -Leu -Gu -GP-1(7-37)OH 2P@ﬂUSm%wkb||e

-GUu -GP-1(7-37)OH 1.55 Val -Phe -Au -GP-i(7-37)0OH 1.08 _Val -Trp -Qu

GLP-1(7-37)OH 1.50, 3.10 la 7 Val -Tyr -Gu -GP-1(7-37)CH2.40, 2.77 Va

-Phe -Au -GP-1(7-37)0CH 0.94 Val -ngl-g u-aP-1(7-37)0OH 1.88 Val "- Lys

-Au -GP-1(7-37)0H 1. 18 Wﬂ%'anu-aRu73nG4La)ym-Mm-au

-AP- 1( 7- B oA O 70— Vatr—Phe—6&uv—&-P—H+~3H+2F—F3uhre—3005 WO

02/ 46227 Eﬁﬁ%ﬁEiEE@B&EQME@@AAK@ﬁIAM&%KGm@u -GLP- 1 7-3700841. 32| Val -Qdu

- 11e - GLA-AGdcHFHEbE dx e tlae Mo ¥ibor G2 L(Z BT OH22, L 136 Val

= U = =Jdu AL 1 T \Jll\.}ll.l.

f-u-p' 3-|HGEGTH, D@ﬁﬁﬂﬂﬁﬁE&ﬁﬁE}IEWEENGGE%Mﬁz1 60 T r2 @ou" 24§, 02 )OH

‘XEL ig¥r “HEBeTIh DV ST drkavrir PALRREIINES - TP -G8 4l -llle - 2.35

- -3/7) U .

: éGEGTFTSDLSSYLEEEAVRLFIEWLKNGGP—NHZ 5.07
HAEGTFTSDVSSYLEGQAAKEFIAWLVKGRPSSGAPPPS 3.30
-NH2 :
HAEGTFTSDVSKQLEEEAAKEFIAWLVKGRG 2.15
HVEGTFTSDVSSYLEGQAAKEF I EWLKNGGP-NH2 2.36
HGEGTFTSDLSKQMEEEAVRLF LAWLVKGRG 3.25
HVEGTFTSDVSSYLEEEAAKEFIAWLVKGRG 1.00
HVEGTFTSDVSSYLEGOAAKEF I AWLEKNGRG 0.20
HVEGTFTSDVSSYLEGQAAKEF TAWLVKGRG 1.00
HAEGTFTSDVSSYLEGQAAKEF TAWLVKGRG 2.12

Example 7: In vivo pharmacokinetics of ValB—GLP—l-IgGl
8
and Val -GLP-1-HSA:
. . 8
A pharmacokinetic study of Val -GLP-1-IgGl and Vals—

GLP-1-HSA was performed in cynomologus monkeys. Monkeys
were dosed at 5.6 nmoles/kg with either purified Vals—GLP 1-

IgGl or Val -GLP-1-HSA . The compounds were administered as

an 1ntravenous bolus administration. Blood was collected:
pre-dose and at 0.083, 0.25, 0.5, 1, 4, 8, 12, 24, 48, 72,
96, 120, 144, 168, and 216 hours post-dose into tubes

containing EDTA. Plasma concentrations of immunoreactive

- Val -GLP-1 were determined using a radioimmunoassay that

15

utilizes a polyclonal antiserum whose primary spec1f1c1ty is
£for the N-terminal {7-16) region of ValS—GLP -1(7- 37)

Figure 9 depicts the plasma concentration of Val -GLP-1-Fc¢

and Val ~GLP-1-Linker-HSA following a single intravenous
dose to two cynomologus monkeys. The Fc¢ fusion protein had

a half-life of approx1mate1y 45 hours and the albumin fu510n

had a half- life of ‘approximately 87 hours.

20



Val -Trp -Qu -Ile -GP-1(7- 1.93 37)OH Val -Gu -Val--lle -GP-1(7- 2.30,
2.73, 3.15 37)H Vval -Trp -Qu -Val -AP-1 (7- 2.07 37)CH?XaI, - -ys-Lys
-GLP-1(7-37)OH 1.97 Val -Cys -Lys -Arg -GP-1(7- 2.4,1.9 J %ecﬁ—?o?abl e 6:
In vitrewoaeuswerty of GLP/ Exendi n anal ogs Pepti de SequewpcaysniMies O

Activity (% of Val8-G.P- 1(7-37)OH) HGEGTFTSDLSKQVEEEAVRLFI EW KNGGP- NH2
6.21 HGEGTFTSDLSKQVEEEAVRLFI EW.KNGGPSSGAPP 6. 75, 3. 25 PS--NH2 .

HVEGTFTSDL SKQVEEEAVRLFI AW.VKCGRG 2. 86 HVEGTFTSDVSSYLEEEAVRLFI AW.VKGRG 1. 47
HVEGTFTSDL SKQVEGQAAKEFI AW.VKGRG 0. 11°7 June 2005 WD 02/ 46227

PCT/USO /13165 - 91 HVEGIFTSDVSKQVEGQAAKEFI AW.VKGRG 0. 04

HGEGT FTSDL SKENERRRAKEE | EWKNGHR- NHArhadbdynamics of Exendin-4-IgGi:

HGEGTFTSDLS : .
HGEGTFTSDVSSYY SEEAVREEF BW KNERPPRIB t8d4pormal male beagle dogs were

HGEGTFTSDL&Eyd EEFAYRL &h EWENGEENHEa bt 07 Arterial and venous

HAEGTFTEDVRR EEEARKEP| RNEVRAE S, 250 BRERT Ry ASTREBIRARERPEVL KNGGP- N2
2.36 HOESTFISH SKQVEEEAYRUELAWLNKGRS 8epbal HYEGEERSBMES¥eERFASKEFI AW VKGRG
1.00 |HMEQEEE§QM§§¥FE¥£@@§EEhAyﬁéggfxégd29heir catheters were
attached to a swivel/tether system. A solution containing
the fusion protein Exendin-4-IgGl (11.8 uM) was injected
intravenously (1.0 nmol/kg) through the eephalie veih
10  catheter. The catheter was then cleared with 10 ml of
saline. Two hours later, a hyperglycemic (150 mg/dl) clamp

was initiated and continued for three hours. Arterial blood
samples were drawn throughout this 5-hour period for
determination of plasma concentrations of the fusion

15 protein, glucose, and insulin. _

The results of this study.were compared to those from a
similar, previous study in which both of the animals had
received a bolus of saline, s.c., and three hours later were
studied using a 3-hour hyperglycemic (150 mg/dl) clamp.

20 In both sets_of_studies, plasma glucose cencentrations_
were determined using a Beckman glucose analyzer. Plasma
insulin concentrations were determined by employees of Linco
Research, Inc. using an RIA kit developed in their
laboratories. The data is illustrated in Figures 10 and 11.

25
Example 9: In vivo pharmacokinetics of

G1y£~Glu”-GLP-1—CEx-Linker—IgG1: e

qteTwo groups of three normal male beagle dogs received
0.1 mg/kg of Gly®-Glu®*-GLP-1-CEx-Linker-IgGl by subcutaneous
30 {8C) ox intravenous {IV) administration. Plasma
concentrations of Gly®-~Glu??*-GLP-1-CEx-Linker-IgGl
immunoreactivity were determined by radioimmunoassay in
samples collected from 30 minutes predose to 216 hours.
postdose for both the Iv and SC groﬁps. These

35 cOncentrations were subsequently used to determine the




HVEGTFTSDVSSYLEGQAAKEFI AWLVKGRG 1. 00 HAEGT FTSDVSSYLEGQAAKEFI AW.VKGRG 2. 12
Exanple 7: In vivo pharmacoki netics of Val8-G.P-1-1gGL and {318 %1 HSA:
A phar naceYk(wl?tl ¢ study of Val8-G.P-1-1gd@ and Val8- 5 GLP-
per f or med fdmol ogus nonkeys. Monkeys were dosed at PEPBHEEKg wit h
e| ther purifi ed Val 8- GLP-1- 1gGL. or Val 8-G.P-1-HSA . The conmpounds were

adm ni stered as an intravenous bolus adm nistration. Bloog—-was coll ected
pre-dose and at 0.083, 0.25, 0.5, 1, 4,98,-12, 24, 48, 72, 10 96, 120, 144,
168, and 216 hours post-dose into tubes containing EDTA. Plasm

concent r at +eporoéai PHARRSSle! heeic %é@émeéif’sl WBhE FBLAT BhBRUnHEERY @
r-adi oi mmr%/gfgai/*t hat wutilizes a polyci ona a%l serum whose primary
t

speci fi ci 5% ehelNadrimister 1%}1’ réﬁl‘bn—%ﬁpvhigE&le{tﬁrSIyGMS
Figure 9 dgasch f@ﬁlxﬁé@éﬁ CONCHNE& aéﬁc‘i’ntlﬁ’é VL8t qjgc‘i% Eiea@g.ﬂce was

Val8- GLP-l Li nker-HSA fol I'owi ng a single Intravenous ose
cynonol oguk %NkélyékgTheTlF% mean ol prbnat homaeal & hafe- off 8Cof

appr oxigmat £ Za|étt%‘l i life of

~approxi mately Ig:g hour s. @% gﬁ‘? Og é%%ﬁ?lﬁ%gd%g%g?f%gﬂ /43165 - 92
Exanpl e 8:2Rpprexisea by i duywesi cs of Exendin-4-1gd@: Two chronically
cannul ated normal nal e beagl e dogs were studied after an overni ght fast.
Arterial and venous vascular access ports were accessed, and a catheter
was 5 inserted percutaneously into a cephalic vein and secured. Aninmals
were placed in cages, and their catheters were attached to a sw vel/tether
system A solution containing the fusion protein Exendin-4-1gd (11.8 pM
was injected intravenously (1.0 nnol/kg) through the cephalic vein 10
catheter. The catheter was then cleared with 10 m of




saline. Two hours later, a hyperglycemc (150 ng/dl) clanp was initiated
and continued for three hours. Arterial blood "sanples were

ra : "
t hroughout this 5-hour period for determ nation of plasm CBS{HE%?P% ons of

the fusion 15 protein, glucose, and insulin. The results of this study
were conpared to those froma simlar, previous study'in which both of the
animals had received a bolus of salineggs.c., and three heurs |l ater were
st udi ed using a 3-hour hyperglycemc (150 ng/dl) clanp. 20 In both sets. of
studi es, plasma glucose concentrations were determ ned using a Beckman

gl ucose angl Xﬁfﬁ&emﬂ asrrgg.i nsuljn concentrations were determ ned by

enpl oyees of "LiMCO CHRES ERIOGPTotecomptisig alarsRpolypaptidel withladpeeminus dndiar

0 e R SO s T 5,

in vivo pharmacokinetics of dye-G _ i nker
of three normal T Bisdibteroliogstidess aiGIet} 1 @otpogidkgidahe second polypeptide is

dy8-d u22- GLP- 1; | -1gd Dby subcutaneous 30 (SC) or intravenous
(1V) admini strat ?l(%%.éd Ekgli;tﬁn%grog%ﬁ%@%‘?wgﬁ ons of

d ye- G u22- GLP- 1- Cxhumakelbulgfd i nmmunoreactivity were determ ned by

radi oi nunoassay i.n sanples collected from 30 m nutes predose to 216 hours
post dose for both b[)hgmg% glgamm}qgg;p@_d These 35 concentrations were '
subsequent |y used &)ondgh&ftihAfdIEafunline 2005 WO 02/ 46227 PCT/ US01/ 43165
93 reported pharnmacokinetic paranmeters! The nean elimnation half-life of
|V adm ni st er edar@lykereintbeCatmitusCHithe fink golybgfElde iVRSeRRARON-TRELEIY oP5

hours and the t bqdy. cl eayance was 1.5 nL/h/kg. The nean el i mnation
hal f-1ife of Sﬁ%%g%]ﬁlgﬁlx%@t%' G ye-d u22- GLP- 1- CEx- Li nker-1gGL was
approximately 38 hours. 7 June 2005

2. A heterologous fusion protein compiising a first polypeptide with a N-terminus and a
C-terminus fused to a second polypeptide with a N-terminus and a C-tenninus
wherein the first polypeptide is a GLP-1 compound and the second polypeptide is

- selected from the group consisting of
a) human alburﬂin;
b) human albumin aﬂﬁlo gs; and
¢) fragments of human albumin,
apd wherein the C-terminus of the first polypeptide is fused to the N-terminus of
the second polypeptide via a peptide linker.

3. The heterologous fusion protein of the Claim 2 wherein the peptide linker ié selected
from the group consisting of: '
o a) a glycine rich peptide;
b) -apeptide having the sequence [Gly-Gly-Gly-Gly-Ser], where nis 1, 2, 3,
4,5 or6; and
¢) apeptide having the sequence [Gly-Gly-Gly-Gly-Ser]s.

4 The heterologous fusion protein of Claims 1, 2, or 3 wherein the GLP-1 compound
- comprises the sequence of formula 1 [SEQ ID NO: 2] -
) g 9 16 11 12 13 14 15 16 17
His—Xéanaa—Gly—Xéa~Phe—Thr—XaaHAsp—Xaa—Xaa—

18 19 20 21 22 23 24 25 26 27 28




94 1. A heterol ogous f usi on proteln conprising a first pol ypeptlde with a

,_N-term nus and a C-termnus fused to a second pol ypeptide ?II &
N-termnus and a Ctermnus wherein the first pol ypeptide duge &P 1

conpound and the second pol ypeptide is selected fromthe group consisting
of a) human al bum n; b) human al bum n agﬁl ogs; and <c) fragnments of hunman
al bum n, and wherein the Cterm nus of e first polypepti¢geis fused to
the N-term nus of the second pol ypepti de. 2. A heterol ogous fusion protein

conprising a firstypolype a N-term nys and C-termnus fused to
a second pol ypept i (fpa %{)%Bzaé}\l-e}% m%%sx%%dxﬁa%??%%?\%aamﬂ’%?el n the first

pol ypeptide is a - se nd3(gol ﬁepfi]é de_is selected
fromthe group co stx ?*?t;)\ﬁé al Pani n anal 0gs;

and c) fragrrents ‘?‘%}ﬁa TP T AP TAPYS of - the first
pol ypeptide is fus t}l t he second pol ypeptide via a
peptide |inker. é%oﬁi%ﬁ 1on protein of the Caim2 wherein
the peptide Ii nker 9 s t%%a group consisting of. a) a glycine
rich peptide; b) a peptﬂoﬁﬁultaq\(gﬂqmosgguence [Ay-dy-Ay-Gy- Ser]" wher e
nis 1, 2, 3, 4,5qr6;and c) a peptide having the sequence
[Gy-Gy-Gy-Gy-g\g}efan 4 The heterol ogous fusion protein of ains 1, 2,

O St 1, B, SRR, SEOT L sGARI5ef o i @ |55

~Hi s- Xaa- Xaa- @ayamcmlﬂhes! BHAluXAsp A lyXaa- Xaa- 18 19 20 21 22 23 24 25 26 27

28 7 June 20 aa- Xaa- Xaa- Xag- Xaa- Xaa- Xaa- Xaa- Xaa- Xaa- Phe- 29 30 31 32
33 34 35 36 gé? %gp%sé“"’l ﬁels @é&é aexA & Vb NeASIK 25 Lisa- Xaa-
Xaa at position 14 is Ser, Ala, Gly, Thr, Leu, Ile, Val, Glu, Asp, or Lys; -
Xaa at position 16 is Val, Ala, Gly, Ser, Thr, Leu, e, Tyr, Glu, Asp, Trp, or Lys;
Xaa at position 17 is Ser, Ala, Gly, Thr, Leu, Ile, Val, Glu, Aép, or Lys;
Xaa ét position 18 is Ser, Ala, Gly, Thr, Ley, Ile, Val, Glu, Asp, Trp, Tyr, or Lys;
Xaa at position 19 is Tyr, Phe, Trp, Glu, Asp, Gln, or Lys; _
Xaa at position 20 is Leu, Ala, Gly, Ser, Thr, Ile, Val, Glu, Asp, Met, Trp, Tyr, or
Lys;
Xaa at position 21 is Glu, Asp, or Lys;
Xaa at position 22 1s Gly, Ala, Ser, Thr, Leu, He, Val, Glu, Asp, or Lys;
Xaa at position 23 is Gln, Asn, Arg, Glu, Asp, or Lys;
Xaa at-position 24 1s Ala, Gly, Ser, Thr, Leu, Ile, Val, Arg; Glu, Asp, of Lys;
Xaa at position 25 is Ala, Gly, Ser, Thr, Leu, Ile, Vél, Glu, Asp, or Lyé;
Xf‘i?t position 26 is Lys, Arg, Gln, Glu, Asp, or His;
Xaa at position 27 is Leu, Glu, Asp, or Lys;
Xaa at position 30 is Ala, Gly, Ser, Thr, Ley, Ile, Val, Gly, Asp, or Lys;
~ Xaa at position 31 is Trp, Phe, Tyr, Glu, Asp, or Lys; _
Xaa at position 32 is Léu, Gly, Ala, Ser, Thr, 1le, Val, Glu, Asp, or Lys;
Xaa at position 33 is Val, Gly, Ala, Ser, Thr, Leu, lle, Glu, Asp, or Lys;
‘Xaa at position 34 is'Asﬁ, Lys, Arg, Glu, Asp, or His;-
Xaa at position 35 is Gly, Ala, Ser, Thr, Leu, Ile, Val, Glu, Asp, or Lys;
Xaa at position 36 is Gly, Arg, Lys, Glu, Asp, or His;
Xaa at position '37 is Pro, Gly, Ala, Ser, Thr, Ley, lle, Val, Glu, Asp, or Lys, or is
deleted;




40. 41 42 43 44 45 Xaa- Xaa- Xaa- Xaa-Xaa-Xaa t Fornmula | (SEQ ID NO 2)
~wherein: Xaa at position 8 is Ala, dy, Ser, Thr, Leu, Ile, \jal ‘g%éj

or Lys; Xaa at position 9 is GQu, Asp, or Lys; Xaa at p03|? e ¢ S Thr
Ala, Qy, Ser, Leu, Ile, Val, Qu, Asp, or Lys; Xaa at position 14 is Ser
Ala, dy, Thr, Len, Ile, Val, Qu, Asp, or Lys; Xaa at position 16 is Val,
Ala, dy, Ser, Thr, Leu, Ile, Tyr, Qu86sp, Trp, or Lys; -Xaa at position
17 is Ser, Ala, dy, Thr, Leu, Ile, Val, Gu, Asp, or Lys; Xaa at position

18 is Ser, Akga at%ééltio-ﬁmr& is IS@{F’Arbl s, %Asg éHésgf is deﬂated;r(yr or Lys; Xaa

at position 19 is Tyr, aa at position 20
is Len, Ala, X@iytpc&;ron 39hs Set, Iﬁarg,Ma;I, GllGABp, &slﬁhs Mbr&deﬂ%tdal,, Tyr, or Lys; Xaa
at position %1 y@% at | tion 22 is dy, A a, Ser,

or
Thr, Leu, 11&% ?fé?omt’@“ g?dy éeaPr fﬁ%@‘ilatlon 23 is @n, Asn, Arg,

Qu, Asp, orXky8tpoXamnati iPAh HHANT Ay2asf3y 1y dehétd'-eu e, val,
Arg, Glg Asp, orpLys;n )éaa at posll%j:l;[glrs] 25 |SspG‘0 4 ghs ;: Thr, Leu, Ile,

Val, G u, Aspaaghbosien 4248 Ser Ppodivsi Ghi, 26Ass, okysdeleﬁeay G n G u Asp, or His;

- Xaa at posi tkgep?;% Sf“l%fllz@ %ng &;8 %Bpé OB)I‘yf_f)é(%a OSI tion 30 is Ala,

Gy, Ser, Thr ’at position 31 is Trp,

Phe, Tyr, dXaa d’ﬁsmsmon 4|4y§(313><a)ao aamupgsp tdralys 3¢ i4 Gelbie, ard y, Al a, Ser, Thr,
Ile, Val, Xaa_at position 33 is Val, Ay, Al a, Ser Thr,

Leu, Ile, G)gf‘a %&BSH‘BP 4%9%“2' R&5 il Gbis Pep.on 198, ards delatediys, Arg, Qu. Asp,
or His; Xaa @bviaedtal Mershd anifd) de%kﬁom%ﬁr{ 37 Eg 39 %Eém 42 4;“\’3'44){5&“ Wil

or Lys; Xaa at osition 36 1s

posi tion 37 debete, thenGayh i a&ﬁédowfﬁ‘rtre,ard_(ﬁ‘uhatlah&no Matl,ls &cudel&&@ or Lys, or
is: deleted; 7 June 2005 96 Xaa at position 38 is Ser, Arg,-Lys, Qu, . Asp,
or H's, or is del eted; Xaa at position 39 is Ser, Arg, Lys, du, Asp, or

- H's, or is8. @&t éatefblogous fusion protein of Claim 4 wherein the GLP-1 compound has no

more than 6 amino acids that are different from the corresponding amino acid in
GLP-1(7-37)OH, GLP-1(7-36)OH. or Exendin-4.

6. The heterologous fusion protein of Claim 5 wherein the GLP-1 compound has no
. more than 5 amino acids that differ from the corresponding amino acid in GLP-1(7-

37)OH, GLP-1(7-36)0H, or Exendin-4.

7. The heterologous fusion protein of Claim 6 wherein the GLP-1 compound has no
more than 4 amino acids that differ from the corresponding amino acid in GLP-1(7-
37)0OH, GLP-1(7-36)0OH, or Exendin-4.

8. The heterologous fusion protein of Claim 7 Wherein the GLP-1 compound has no
more than 3 amino acids that differ from the corresponding amino acid in GLP-1(7-

© 37)OH, GLP-1(7-36)OH, or Exendin-4.

-9. The heterologous fusion protein of Claim 8 wherein the GLP- 1 compound has no
more than 2 amino acids that differ from the correspondmg amino acid in GLP-1(7-
37)OH, GLP- 1(7 36)OH or Exendm—4 '



Xaa at position 40 is Ay, Asp, Qu, or Lys, or is deleted; Xaa at position
~41'is Ala, Phe, Trp, Tyr, Qu, Asp, or Lys, or is deleted; 7Xaae§6 position
42 is Ser, Pro, Lys, du, or Asp, or is deleted; Xaa at p05|tj'i"bn 4&? is Ser,
Pro, Qu, Asp, or Lys, or is deleted; Xaa at position 44 is Gy, Pro, Qdu,
Asp, or Lys, or is deleted; and Xaa &t7position 45 is Ala, Ser, Val, Qdu,
Asp, or Lys, or is deleted; provided that when the am no act#d at position
37, 38, 39, 40, 41, 42, 43, or 44 is deleted, then each am no acid '
'dovvnstrea;P of that amng acid is also deleted. 5. The heterol ogous fusion
protei n of PCHARsiFRIORALS Bisinimretem mprisggsoirstpalarentide withaaNteianne aadiano
acids that are_ @k agli 1 i fel :
Gp-1(7-37) Gt oty BRLL P R RERaRbRRaG WY 0, RRR: AR £ Bmipys o,
protein of C wheneh thhdrgipolypkptidaiPa GIdb npempduiitbadribe sevoné polypeptiedsti no
acids that di leeecr J.gf}om\tihe correspondi.ng amno acid in GLP- 1 (7- 37)CH,
'GLP-1( 7- 36) OH S ER AR RRERUP $O0SIERE: e ol 0gous f usi on protein of Claim6
wherein the GLPa}l gemeysttbl@SanithmiPERblll@N 4 am no acids that differ from
t he corresponding amno acid in GLP- 1%7-.37’) OH, GLP-1(7-36)0H, or

Exendi n-4. 8. Tf‘i’g peanalen ofdbabc podiosw! pr sneupogpbudingiand 7 wherein the GLP-1
conpound has no

1.NQ: aci . i 2r fromthe correspondi ng
amno acid in GEE’?%@“‘%@%?E%C %ﬁ%@%&)‘%ﬁlggf 0&&@%’& n-4. 9. The
het er ol ogous dndsiinareipriii E€i-tarmeihuCh Bihmfigst phpeptivetib Esell B hebrp@aURE ofigie no
nore than 2 am no aqi ds that differ fromthe corresponding am no acid in
GLP-1(7- 37) O9ORd PIRePUYR) o4 or Exendin-4. 7 June 2005 { 97 10. A
het er ol ogous fusion protein conprising a first polypeptide with a
N-terminus and a C-termnus fused to a second pol ypeptide with a
N-t er mi nubl-afidweterdogeysriipign prothiarcemprising affirstqol yebiigepithdéN-teminuSlaRd 4
conpound and ! ond pol ypeptide is,.. sele d f.romthe.group consisting
of a) the Fc %2%’“?%‘% fgl? e(gtr(l) alysﬁeTc'rugnﬁfo%(ﬁ%BPfl%‘fvﬁh)aﬁ\z'ﬁergﬂlélfsoaé’d@fC'?Wé“ ¥ portion
of an’ i munogkhdeinithe fies golypeptidedgaenips] edmpditdr@d P $dcond pélygdptide is
i mmunogl obul i n gﬁ%\/\herei n the CGtermnus of the first polypeptide is—
fused to the S 95 EheggropmeonsisEBg Al pol ypepti de. 11. A heter ol ogous

fusion protein gprgRE EeipBAiA JriahHaaRRbYBERld;de With a N-ternminus and a
b) an analo g of the Fc portion of an immunoglobulin; and
¢) fragments of the Fc portion of an immunoglobulin,
and wherein the C-terminus of the first polypeptide is fused to the N-terminus of the
- second polypéptide via a peptide linker.

12. The héteroiogous fusion protein of the Claim 11 wherein the peptide linker is |
selected from the group consisting of:
- +-a) a glycine rich peptide; |
b) apeptide having the sequence [Gly-Gly-Gly-Gly-Ser], where nis 1, 2, 3, 4,
B 5,or0; and’ '
o ¢) apeptide having the sequence [Gly-Gly-Gly-Gly-Ser]s.

~13. The heterologous fusion protein of any one of Claims 10, 11, or 12 wherein the GLP-
1 compound comprises the sequence of formula 1 [SEQ ID NO: 2}.
78 9 10 11 12 13 14 15 16 17
His-Xaa~Xaa-Gly-Xaa-Phe-Thr-Xaa-Asp-Xaa-Xaa—

18 19 20 21 22 23 24 25 26 27 28
Xaa-Xaa-Xaa-Xaa-Xaa-Xaa-Xaa-Xaa-Xaa~Xaa-Phe-




C-termnus fused to a second pol ypeptide with a N-term nus and a Cterm nus
~wherein the first polypeptide is a GLP-1 conpound and t he SZSond
pol ypeptide is selected fromthe group consisting of a) th ii'ée%%qsli on of
an i mmunogl obulin; b) an analog of the Fc portion of an inmunogl obulin; and
c) fragments of the Fc portion of an i nogl obul i n, and wherein the
C-termnus of the first polypeptide is sed to the N-term-#US of the
~ second pol ypeptide via a peptide linker. 12. The heterol ogous fusion
protein of the Caim1l wherein the peptide linker is selected fromthe
group consisting gf: a) a_glycine_rich peptide; b) a peptide having the
sequence [Ay-d y-gél y-?’é y-3%erg§ whHére3d is$°1, 3% 37 43853%r 6; and c) a
pepti de having t hélsegasn&eay &pg-&rg-dpy-dag-SeprXaarXaarf@aret er ol ogous
fusion protein of any one of Clainms 10, 11, or 12 wherein the GLP- 1
conpound conpri se8Ct hdiseddendd of4fofRula | [SEQIDNO 2]. 7 8 9 10 11 12
13 14 15 16 17 H'daxiaaxaacaiyaxgaaPReaThr - Xaa- Asp- Xaa- Xaa- 18 19 20 21 22

23 24 25 26 27 28 Xaa -aa- Xaa- Xaa- Xaa- Xaa- Phe 7 June 2005
EONn{ AR Ry 52

98 29 30 31 32 33 34 35
| | e- Xaa- Xaa- Xaa- Xeherkma- Xaa- Xaa- Xaa- Xaa- Xaa- 40 41 42 43 44 45

Xaa- Xaa- Xaa-¥aa- Xaa-Xaa . Fornmul a |1 (S I erein: Xaa at position
8is Ala, d %?a gé’ro,smf’ﬁi%, 15 Ifs‘g%l,r&ﬁ er, ’E}gl?ge‘@?l?w&%@moﬁ@ﬂ:%, Y$Xaa at position
9 is Gu, AsRaa@fpobi¥idn HAGIRAIARPOSH Lyen | 1 is Thr, Ala, Ay, Ser, Leu, Ile,

Val, Qu, Asp, or Lys; Xaa at position 14 is Ser, Ala, Ay, Thr, Lou, Ile,
Val , G u, Aspd2 yoopyien 1xasTh, Adodslyi B, L, ills, Val, Ghal Asp, of Lys: Ser, Thr, Lou,

L Y S iRadfe 8ol e PR UALRL A P 12 () T
Leu, Ile, VaXaa#Hpositibapp idVpl, ATy IGlySBerl Vis, Leu, lle, Tyr, Glu, Asp, Trp, or Lys; '
Xaa at position 17 is Ser, Ala, Gly, Thr, Leu, lle, Val, Glu, Asp, or Lys;
Xaa at position 18 is Ser, Ala, Gly, Thr, Leu, Ile, Val, Glu, Asp, Trp, Tyr, or Lys;
Xaa at position 19 is Tyr, Phe, Trp, Glu, Asp, Gln, or Lys;
Xaa at pbsition 20 is Leu, Ala, Gly, Ser, Thr, Ile, Val, Glu, Asp, Met, Trp, Tyr, or
Lys;

Xaa at position 21 is Glu, Asp, or Lys;
Xaa at position 22 is Gly, Ala, Ser, Thr, Len, Ile, Val, Glu,' Asp, or Lys;
Xaa at position 23 is Gln, Asn, Arg, Glu,.Asp, or Lys;
Xaa at position 24 is Ala, Gly, Ser, Thr, Leu, Hle, Val, Arg, Glu, Asp, or Lys;
Xaa at iaosition 251s Ala, Gly, Ser, Thr, Leu, Ile, Val, Glu, Asp, or Lys;
Xaa at position 26 is Lys, Arg, Gln, Glu, Asp, or Iis;
Xad-at position 27 is Leu, Gly, Asp, or.Lys;
Xaa at position 30 is Ala, Gly, Ser, Thr, Leu, lle, Val, Glu, Asp, or Lys;

. Xaa at position 31 is Trp, Phe, Tyr, Glu, Asp, or Lys; |

" Xaa at position 32 is Leu, Gly, Ala, Ser, Thr, Ile, Val, Glu, Asp, or Lys;
Xaa at position 33 is Val, Gly, Ala, Ser, Thr, Leu, lle, Glu, Asp, or Lys;
Xaa at position 34 is Asn, Lys, Arg, Glu, Asp, or His;
Xaa at position 35 is Gly, Ala, Ser, Thr, Leu, Ile, Val, Glu, Asp, or Lys;
Xaa at position 36 is Gly, Arg, Lys, Glu, Asp, or His; |
Xaa at position 37-is Pfo, Gly, Ala, Ser, Thr, Leu, Ile, Val, Glu, Asp, or Lys, ﬁr is

deleted; ' '



Xaa at position 19 is Tyr, Phe, Trp, GQu, Asp, Gn, or Lys; Xaa at position
20is Leu, Ala, dy, Ser, Thr, Ile, Val, GQu, Asp, Mt, Tr Py J‘Lll'gmgi -Lys;
Xaa at position 21 is GQu, Asp, or Lys; Xaa at position 22 is y, Al a,
Ser, Thr, Leu, Ile, Val, Qu, Asp, or Lys; Xaa at position 23 is A@n, Asn,
Arg, Gu, Asp, or Lys; Xaa at positiongd4 is Ala, Ay, Ser, Thr, Leu, Ile,
Val, Arg, Qu, Asp, or Lys; Xaa at position 25 is Ala, Ay;Ser, Thr, Lou,
Ile, Val, GQu, Asp, or Lys; Xaa at position 26 is Lys, Arg, Gn, Gu, Asp,
or H's; Xaa_at position 27 is Leu, GQu, Asp, or Lys; Xaa at position 3Qis
Ala, Gy, Seraaghpositiaap8 isiSer, Aral Lysqoln, Asppor Bis, enig deleieda at position 31 is

Trp, Phe, Ty . o] A BVASH a osi t4;on 32 i ou, Gy, Ala, Ser,
Thr, 1le, Va??agﬂqm@&g lgrs e[’fér,g’ ﬁ%&ag}%}atpps odi ton ége{%tseld\/al , Ay, Aa, Ser,
Thr, Leu, || &aa@l phsitRePI0 i01GLYesp, GRaar dlys,0934 délewd34 is Asn, Lys,~Arg, GQu,
Asp, or His;_Xaa at position 35is Ay, Ala, Ser, Thr, Leu, Ile, Val, Qu,
Asp, or Lys: Xa%atpositioatli i irdm Phe. T, &y Glar g, oybys.aris defdels or H's; Xaa at
posi tion. 37 g, B fusitfdnya2 i858y PRETvs 1y ol LEde1 Mgy, A u, Asp, or Lys, or
is deleted; 7 June 2008 QST’Xaé £ pgéPtfqg%Ogé (i’lqs er, Arg, Lys, Qu, Asp,
or His, or i¥adelmtsdthn 43¥4adcnPrpddit Asm oBlys, o Bedeletdd;g, Lys, du, Asp, or
Hs, or is deleted; .. Xag .a ition, 40 i Gvy,. Qu, or Lys, or is
del et ed; Xaa“ at atp%)gftftol“g% lﬁ?lﬁgﬁﬁl%@’_ﬁﬁ%,or%yﬁ’,%ﬁéag@ifn Asp, or Lys, or is
del eted;  Xagasht fRRioni48Ms Ada,iSer, SAI, GRY AsplotL.ysQ@iUs deletedsp, or is del eted;
Xaa at position 43 is Ser, Pro, GQu, Asp, or Lf/s, or is deleted; Xaa at
posi tion 44 pvideyd thapmdien thepaming peidat pesifon 37, 38 3¥eAle tbdi2, 4hcbr Ada at
position 45 j }{?I ) ST LS - e . provi ded

t hat when th%égt%i’ﬁgmggca a %%Cgll y ?‘gﬁﬁé“?fn %bXtﬁ} 1858{:134%91@,%%&9‘2%1 or 44 is
del eted, then each am no acid downstream of that amno acid is al so

del et ed. . ~Jhe heterol ggous fusion .protejn Caim 13 wherein the G.P-I
compound ﬁgs TEB?‘&%F(&"%&“H fisien BEFH<HD CRITGS PHeEFIndRs CAiPr 1 evepRun fgnpe Fre

cor r espondi NguARIFENIAG 6ids thathR différénSFdtthe @r%sﬁér]d’i@%ﬂ:gﬂo a8fd ifeandi n- 4. 15
The heterol ogous fusion protein of Claim14 wherein the GLP- | conpound has
no 1(7-37)OH, GLP-1(7-36)OH, or Exendin-4. ‘ _

15 The heterologous fusion protein of Claim 14 wherein the GLP-1 compound has no
more than 5 amino acids that differ from the corresponding amino acid in GLP-1(7-

37)YOH, GLP-1(7-36)0OH, or Exendin-4.

16. The heterolo_gousl fusion protein of Claim 15 wherein the GLP-1 compound has no
more than 4 amino acids that differ from the corresponding amino acid in GLP-1(7-

37)OH, GLP-1(7-36)OH, or Exendin-4.

- 17. The heterologous. fusion protein of Claim 16 wherein the GLP-1 compound has no
more than 3 amino acids that differ from the corresponding amino acid in GLP-1(7-

37)0H, GLP-1{7-36)OH, or Exendin-4.

- 18. The heterologous fusion protein of Claim 17 wherein the GLP-1 compound has no
more than 2 amino acids that differ from the corresponding amino acid in GLP-1(7-

37)OH, GLP-1(7-36)OH, or Exendin-4.



nmore than 5 am no acids that differ fromthe corresponding amno acid in

GLP- 1 (7- 37)OH, G.P-1(7-36)0OH, or Exendin-4. 16. The hetel}ﬁ@%agg%f usi on

protein of Claim15 wherein the GLP-1 conpound has no nore m no
acids that differ fromthe corresponding amno acid in GLP-1(7- 37)CH,
GLP-1(7-36)0OH, or, Exendin-4. 17. The heperol ogous. fusion protein of Caim
16 wherein the G.P-1 conpound has no nore than 3 am no actds~that differ
fromthe corresponding amno acid in GLP-1(7- 37)0OH, G.P-1(7-36)CH, or
Exendi n- 4. é8 The heterol ogous fusion protein of Claim 17 wherein the
GP-1 conpdindbrlse ¢fc heigploseusdiision arrtein asolaimeed inany di¢ 6&Claimointregh
correspondi ng . agn Ld d - 1 A P-1(7.36 ,__or Exendin-4.
7 June 2005 1%%%1811@1%%%&;%%? ag}gﬁﬁe‘iaglregg%)%&sﬁﬁaﬁg?“&HfB?%ellqg‘i %R%QOQ:‘I ai med in
any one of C ainselii dependangtiabdi8s hellitushe manuf act ure of a nedi canent for the
treatnment of patients with non- insulin dependent diabetes nellitus. 20.The
use of a heterol ogous fusion protein as clainmed in any one of Cains 1

t hrough 1820.fMBE utd\6f SRUBHRESM Bsi ' inf

pat L onts i th ghaarey b g PR S in B O AR LBl 16

x- 13991. ST25. tier smoumcture p&T b carediohr Beitrehinhdng ofpalicfs mgnybesitz0> GLP- 1
FUSI ON PROTEI NS <130> x-13991 <150> US 60/ 251, 954 <151> 2000-06-12 <160>
35 <170> Patentin version 3.1 <210> 1 fffP <211> 31 <212> PRT <213> Hono
sapiens <400> 1 His Ala Au dy Thr Phe Thr Ser Asp Val ser Ser Tyr Leu
Gu Gy .




151015 dn Ala Ala Lys Qu Phe Ile Ala Trp Leu Val Lys Ay Arg Ay 20
25 30 <210> 2 <211> 39 <212> 'PRT <213> Artificial Sequen9% g§$> <223>
synt hetic construct <220> <221> M SC FEATURE 1 7 June 2005 W5 697%6227
PCT/ USOl / w®1B8622%- 13991. 5T25. t xt <222> (2)..(2) <223> XaarGWugassision 2 is
Ala, Ay, Ser, Thr, Leu, lle, Val, Glu, Asp, or Lys; <220> <221>
M SC FEATURE <222> (3)..(3) <223:P399§.85-@t5 pasition 3 is Gu=Asp, or Lys;
<220> <221> M SC_ FEATURE SEQRERCE LBTINGS) <223> xaa at position 5 is Thr,
Aja dy, ser, Leu, Ile, val, Gu, Asp, or Lys; <220> <221> M SC_FEATURE
"i. <222> (8)..(8) <223> Xaa at position 8 is ser, Ala, Ay, Thr, is, lle
val @l.lD>ASE'l1OE_11_MSand:2‘B@ﬁny<221> M SC_FEATURE <222> (10)..(10)

<120> GLP-1 FUSION PROTEINS
<130> X-13991

<150> US 60/251,954
<151> 2000-06-12

<160> 35
<170> PatentIn version 3.1

<210> 1
<211> 31
<212> PRT

<213> Homo sapiens

<400> 1
His Ala Glu Gly Thr Phe Thr Ser Asp val ser Ser Tyr Leu Glu Gly
1 : ) 10 15

GIn Ala Ala Lys Glu phe Ile Ala Trp Leu val Lys Gly Arg G
20 _ ) 25 30 y

<210> 2
<211> 39
. <212> “PRT

<213>  Artificial sequence

<220> ' . .
<223> synthetic construct

<220> _

<221> MISC_FEATURE



<223> xaa at position 10 is Val, Ala, Ay, Ser, Thr, Leu, Ile, Tyr, Gu
Asp, or Lys; <220> <221> M SC FEATURE <222> (11). . (11) <§23> at
position 11 is ser, Ala, Gy, Thr, Leu, Ile, val, Gu, Asp /of"%& <220>
<221> M SWORBASIIRE <222> (12). (12) 27 June 2005 VI)OZﬁéﬁﬂgﬁu3mq
PCT/ USO / 43165 X-13991. ST25. txt <223> xaa at position 12 is Ser, Ala, Ay,
Thr, Leu, Ile, Val, GQu, Asp Lys139Bupsas.Iy; <220> <221>=MW SCFEATURE
<222$2%4B)(211§¥)<223> xaa at position 13 is Tyr, Phe, Trp, Gu, Asp, dn

or L <220> < R > (,14) 14)  <223> Xaa position 14
Us Lot % g"‘oéygg‘%“ga ?CFEA ek Eﬂ 2%% 1(“,]“A§%"(’ ﬁe‘%’, %isfﬁr pﬁ‘%ér Tyr: <220>
<221> M SC _FEATURE <222> (15). (15) <223> Xaa at position 15 is Qu, Asp,
or Lys; <220> <221> NISCLFEATURE <222> (16)..(16) <223> xaa at position
"16 is»ddy, Aa, Ser, Thr, Leu, ile, Val, GQu, Asp Trp or Lys;. <220>

<221> MISC_FEATURE
<222> (3..(3)

<223> Xaa at position 3 is Glu, Asp, or Lys;

<220>
<221> MISC_FEATURE
<222> (5)..(5)

<223> Xaa at positioﬁ 5 is Thr, Ala, Gly, Ser, teu, Ile, val, Glu, Asp,
or Lys;

<220>
<221> MISC_FEATURE
<222> (8)..(8)

<223> Xaa Et position 8 is ser, Ala, Gly, Thr, Leu, I1e, val, Glu, Asp,
or Lys;

<220> ,
<221> MISC_FEATURE
<222> 10)..10)

<223> Xaa at position 10 is val, A1a, Gly, Ser, Thr, teu, Ile, Tyr Glu
» ASp, or Lys; ,

<220
<221> MISC_FEATURE
. <222>_w(11)..(11)

<223> Xaa aE pos1t1on 11 is ser, ATa, Gly, Thr, Leu, Ile, val, Glu, Asp
» OF Lys, , .

<220>
<221> MISC_FEATURE
<222> {(12)..(12)



<221> M SC FEATURE <222> (17)..(17) <223> xaa at positi on 17 is @n, Asn
Arg, Gu, Asp, or Lys; <220> <221> M SC FEATURE <222>. éég&g

June 2005 WD 02/46227 PCT/ USO /43165 <223> xaa at p05|t|on a I|Iy,
Ser Thr Le¥OORH&2Val Arg, , Gu T2t Asp, or Lys; <220> <P§Mfﬁﬂm33®_FEATURE

<222> (19) (19) <223> xaa at position 19 is Ala, G vy, ser, Thr, Leu, lie,

é% ys; <220> X22IW9IMFEG.EEATURE - <222> (2%3“ (20) <223>
Xaa ) 36051"1"'“ g %‘F!;O 31587 &'a; Tu, igpletr II-J-IFs vale 20l A8 1>
M SC_FEATUREY &298-00 %7 (21) <223> Xaa at position 21 is Leu, Gu, Asp,
or Lys; <220> <221> M SC_FEATURE <222> (24)..(24) <223> xaa at position
24 is Ala, dy, Ser, Thr, Leu, Ile, Val, du, Asp or Lys; <220> <223>
.M SC_FRATURE <222> (25)..(25) <223> Xaa at position 25 is Trp, Phe, Tyr,

G u, p, or Lys; <220>
<221> MISC_FEATURE

<222> (13)..(13)
<223> Xaa at position 13 is Tyr, Phe, Trp, Glu, Asp, Gln, or Lys;

<220>
<221> MISC_FEATURE
<222> (14)..(14)

<223> Xaa at position 14 is Leu, Ala, Gly, Ser, Thr, Ile, val, Glu, Asp
+ Met, Fys, Trp or Tyr;

<220>
<221> MISC_FEATURE
<222> (15)..(1%)

<223> Xaa at position 15 is Glu, Asp, or Lys;

<220> ' s ' .
<221> MISC__FEATURE .
<222> (16)..{(16)

<223> Xaa at position 16 is Gly, Ala, ser, Thr, Leu, Ile, Va1,lelu, Asp
» Trp or Lys;

<220>
- <221>  MISC_FEATURE
<222> A7N)..A7n

<223> Xaa at position 17 is GlIn, Asn, Arg, Glu, Asp, or Lys:

<220>
| <221> MISC_FEATURE
<222>. (18)..(18)



‘M SC FEATURE S 7 June 2005

<221> M SC_FEATURE <222>. (26) .(26) 4 7 June 2005 WD 02/ 46227

PCT/ USO1/ 43165 X-13991. ST25. t xt <223> xaa at position 26 |?_ Leuzg%y Al a,

Ser, Thr, Ile, Val, @u, Asp or Lys; <220> <221> M SC FEA v

(27) .. (27)V(k*222!§327xaa at position 27 is Val, Ay, Aa, Serpciiusormes |1e,

Qu, Asp or Lys; <220> <221> M SC- FEATURE <222> (28)..(28) <223> Xaa at
28 i s _Asn, AXr1388p.ST@B . thiits; <220> <224"M SC_FEATURE

posi t ys,
<222>b?g>9) xagg@‘j pQE 9"x]5§a gt“ﬁosﬂx,oﬁe?@'rhés Gey, TAea,vaderargih6luLeu, |l e,
Val, du, Lys;’ <220> <221> M SC FEATURE <222> (30)..(30) <223>
xaa at p05|t| on 30 is Ay, Arg, Lys, Qu, Asp, or His; <220> <223> "'
M SC_FEATURE <222> (31)..(31) <223> xaa at position 31 is Pro, Ay, Aa,
Ser }¢. Leu, lle, Val, Gu Asp, or Lys, or is deleted;, <220> <221>
<221> MISC_FEATURE |
<222> (19)..(19)

<223> Xagraf position 19 is Ala, Gly, Ser, Thr, Leu, Ile, val, Glu, Asp
) ys; '

<220>

<221> MISC_FEATURE

<222> (20)..(C20)

<223> Xaa at_position 20 is Lys, Arg, GlIn, Glu, Asp, or His;

<220>

<221> MISC_FEATURE

<222> (21)..(021D)

<223> Xaa at position 21 is Leu, Glu, A.sp', or Lys;

<220>
<221> MISC_FEA_TURE
- <222> (24)..(24)

<223> Xagratygos1t1on 24 is Ala, Gly, ser, Thr, Leu, Ile, val, Glu, Asp
1 ]

<220> N
<221> "MISC_FEATURE
<222> .(25)..(25)

<223> Xaa at position 25 is Trp, phe, Tyr, Glu, Asp, or Lys;

<220>
<221> MISC_FEATURE
<222>  (26)..(26)



WO 02/ 46227 PCT/ USO /43165 X-13991.5T25.txt <222> (32)..(32) <223> xaa at
position 32 is Ser, Arg, Lys, Gu, Asp, or His, or is dele ted'2@§$0>
<221> M SC FEATURE <222> (33)..(33) <223> Xaa at position ééu?% , Arg,
Lys, G u,wéepis0r His, or is dele ted; <220> <221> M SCECEBIURBEI65<222>
(34)..(34) <223> xaa at position 34 is Ay, Asp, Qu, or Lys, or is

del et-ed; <220> <221> M SC FEATWRE399128235.¢3D) . . (35) <223>-Xaa at position
35 i 2284, XBhet fgopridyes @ ueu Ay, o¥lakysgr,orhi,sIleevel ediluc 22> <221>
M SC_FEATURERT &992> (36)..(36) <223> xaa at position 36 is Ser, Pro, Lys,
GQu, or Asp, or is deleted; <220> <221> M SC FEATURE <222> (37)..(37)
<223> xaa at position 37 is ser, Pro, Qu, Asp, or Lys, or is deleted,
<220> _<221> M SC_FEATURE 6 7 June 2005 WD 02/46227 PCT/ US01/ 43165 ,

* X- 1399405725 t xt  <222> (38)..(38) <223> xaa at position 38 is Ay, Pro,

Au, Asp MEsd¥BarRE 1S del eted;
<222> @27)..Q27D

<223> Xaa at position 27 is val, Gly, Ala, Ser, Thr, Leu, Iie, Glu, Asp
., OF Lys;

<220
<221> MISC_FEATURE

<222> (28)..028)

<223> Xaa at position 28 is Asn, Lys, Arg, Glu, Asp, or His;

<220>
«221> MISC_FEATURE
<222> (29)..029

<223> -Xaa at position 29 is Gly, Ala, Ser, Thr, Leu, Ile, val, Glu, Asp
s Or Lys;

<220>

<221> MISC_FEATURE

<222> (30)..(30)

<223> Xaa at position 30 is Gly, Arg, Lys, Glu, Asp, or His;.

220>
| <223> “MISC_FEATURE
<222> (31)..03D)

<223> Xaa at position 31 is .Pro, Gly, Ala, Ser, Thr, Leu, I1é, val, Glu
» Asp, or Lys, or is deleted; .

<220> .
<221> MISC_FEATURE



<220> <221> M SC_FEATURE <222> (39)..(39) <223> xaa at position 39 is Ala,

‘Ser, val, d p, or Lys, or is dele ted; <400> 2 H's Xaﬁxﬁaa g Xaa
4ne %

u, As
Phe Thr ng?ﬁﬁgz aa Xaa xaa Xaa Xaa Xaa Xaa 1 5 10 15 Xaa Xaa Xaa
Phe Ile X H3°Xaa Xaa Xaa Xaa Xaa Xaa Xaa 20 25 30 Xaa DAV SIBa Xaa

Xaa Xaa 35 <210> 3 <211> 32 <212> PRT <213> Artificial Sequence <220>"
<22332§%th$§jc(§ struct <220%<d339L-SREAREATURE <222> (B~ (1) <223>
xaa at posifion s L-histidine, D-histidine, or is deleted. <220> <221>
M SC<FENTUREa a2pasitidd .32( 23 se?23&rglatyat aP@Siakh Obr2ni s, GrYis Abfe Val . Leu,
ile, ser, &ediThr; <220> 7 7 June 2005 WD 02/46227 PCT/ US01/ 43165

X-13991. ST25. t xt <221> M SC FEATURE <222> (3)..(3) <223> xaa at position 3
.is Thr, Ser, Arg, Lys, Trp, Phe, Tyr, GQu, or H is;

<220>
<221> MISC_FEATURE
<222> (33)..(333)

<223> ¥:g.at position 33 is ser, Arg, Lys, Glu, Asp, or His, or is dele

.<220>

<221> MISC_FEATURE

<222> (GDH..G3DH

<223> Xaa at'position 34 is Gly, Asp, Glu, or Lys, or is deleted;

<220>
<221> 'MISC_FEATURE
<222> (35)..035)

<223> Xaa_at position 35 is Al .
deleteds ' a, Phe, Trp, Tyr, Glu, Asp, or Lys, or is

<220
<221> MISC_FEATURE
<222> (36)..(36)

<223> Xaa at position 36 is ser, Pro, Lys, Glu, or Asp, or is deleted;

<220 o
<221> MISC“FEATURE
<222> (37)..37)

<223> Xaa at position 37 is ser, Pro, Glu, Asp, or Lys, or is deleted;

<220>
<221> MISC_FEATURE



<220> <221> M SC_FEATURE <222> (5) (5) <223> xaa at position 5 is Asp,
Qu, Arg, Thr, Ala, Lys, or Hs; <220> <221> M SC_FEATURE ?%ﬁ%? ég .(6)
<223> Xaa at position 6 is H's, Trp, Phe, or Tyr; <220> <2£ g FEATURE

<222> (1%?y?ﬂ49)ér<223> xaa at position 10 is Leu, Ser, T?ﬂ"}g@%ﬂ‘m(lz;he’

Asp, Val or Ala; <220> <221> M SC FEATURE

<223> Xaa at position .12 is H's i 3 _%g)tG u, Arg, Ser, Afa, or Lys;
<220%252>2183M s%s_daEATURE <2225%] %‘ﬁg T ¥923> Xaa at position 13 is Gy,
Asp, Lys, Arg, or Cys; <220> 8 7 June 2005 WO 02/46227
PCT/ G823 4335t PosiZYOL 38TPS Gixt PeR2 IuM/SE, ), FRATYRE or<R2dpldted) . . (17) <223>
xaa at position 17 is H's, Asp, Lys, Qu, @dn, or Arg; <220> <221>

M SC FEATURE <222> (18)..(18) <223> xaa at p05|t|on 18 is Qu, Arg, Aa,

-or Lys <220> <221> NISC FEATURE.
<

(1-8
<221> MISC_FEATURE
<222> (39)..(39)

<223> ¥ag at position 39 is Ala, Ser, val, Glu, Asp, or Lys, or is dele
e

<400> 2

gis Xaa Xaa Gly éaa Phe Thr Xaa Asp xga Xaa Xaa Xaa Xaa Xaa Xaa
L 15

Xaa Xaa Xaa gga Xaa Phe Ile Xaa §aa Xaa Xaa Xaa Xaa Xaa Xaa Xaa
5 30

Xaa Xaa );?3. Xaa Xaa Xaa Xaa

<210> 3
<211> 32
<212>  PRT

<213> Artificial sequence

<220>

<223> synthetic construct-
<220>

<221> MISC_FEATURE

<222> (..

 <223> Xaa at position 1 is L-histidine, b-histidine, or is deleted.

<220>

<221> MISC.FEATURE

<222> (2)..(D _

<223> Xaa at position_Z.is Gly, A]a, val, Leu, Ile, Ser, or Thr;

<220>



<222> (20)..(20) <223> xaa at position 20 is Trp, Tyr, Phe, Asp, Lys, Gu,
or His; <220> <221> M SC_FEATURE <222% (21)..(21) <223> x€2uat%@%'9:i tion
21 is Ala, GQu, H's, Phe, Tyr, Trp, Arg, or Lys; <220> <22 " . FEATURE
<222> (2840 dafid)27<223> xaa at position 24 is Ala, G U, Asperp6livsfds H S;
<220> <221> M SC_FEATURE <222> (25)..(25) <223> xaa at position 25 is Asp,
G u, Ser, Thr, Arg, Trp, or Lys;_ %ﬁ% §212:1t> M SC_FEATURE-9 7 June 2005
WO 02/ 16227 PCT/ US01/ 43165 X- 1§9{931. B3¢ TFT <020> (27)..(27) <223> xaa at
posi kkdh- 2WISG FASTUREAr g, Val, Lys, Ala, GlY, or Qu <220> 1 <221>

M Sczﬁgzg%ﬁféé? (28)..(28) <223> xaa at position 28 is @u, Lys, or Asp;
220> 1 'S€/ FEATURE  <222> (29)..(29) <223> Xaa at position 29 is Thr,

Ser, <b¥® AR&§.atThesitioN 3 ehrAsRe, Ary, B0 TH,Sehdl T UigT822>y <221>
‘M SC_FEATURE: <222> (30). . (30) |

<220>
<221> MISC_FEATURE
<222>  (5)..(5)

<223> Xaa at position 5 is Asp, G6lu, Arg, Thr, Ala, Lys, or His;

<220>
" <221> MISC_FEATURE
T <2225 (6)..(6)

<223> Xaa at position 6 is His, Trp, Phe, or Tyr;

. <220>
<221> MISC_FEATURE
<222> (10)..(1»

<223> Xaa_at position 10 is rLeu, Ser, Thr, Trp, His, Phe, Asp, val, Tyr
-, Glu, or Ala; :

<220>
<221> MISC_FEATURE
<222> (12)..(12)

<223> Xaa at position 12 is His, Pro, Asp, Glu, Arg, Ser, Ala, or Lys:

T <220>
<221> MISC_FEATURE
<222> (1_3)..(1_3)

<223> Xaa at position 13 is Gly, Asp, Glu, Gln, Asn, Lys, Arg, or Cys;

<220




<223> Xaa at position 30 is Thr,
<221> M SC_FEATURE
ser,

Hi s:
is.

<220>
or

Lys,

<220>
Arg,
<l 5C FEATURE

i s_del et ed.

Thr,

Leu u dy 15 10 15

X- 1355%

<220%

<221> M SC_FEATURE
Leu,

- Val ,

<220>
. <221>
<222>
<223>

<220>
<221>
<222>

<223>"

<220>
<221>
<2225
| <223>

<220>
<221>
<222>
<223>

T <210> 4 <211> 32
2é§§%yﬁ§ﬁ%tuc construct <220> <221> M SC_FEATURE

<2232288a8 xah POPobiGnlll Sslaid,shéwli ngs, @Ib| dindigreargy is del et ed.
.(2) <223> xaa at p05|t|on 21is Cly,

Il e, ser, or

MISC_FEATURE
(18)..(18)

Xaa at position

MISC_FEATURE
(20)..(20)

Xaa at position

MISC_FEATURE
(21)..Q2D

Xaa at position

MISC_FEATURE
(24>..Q24)
Xaa at position

C 220>

<221>
<2225
<223>

<220>
<221~

MISC_FEATURE
(25)..025
Xaa at position

MISC._FEATURE

<222> (2).

G u, Asp,

Ser ,

Asp,
<222> (31)..
Trp,

<222> (32)..

Tyr,
(32) <223> Xaa at PPR4iSON&N6B1 is Pro
<400> 3 xaa xaa Xaa Gy xaa xaa Thr Ser Asp xaa Ser Xaa Xaa

Arg, or

Bl of et

Trp, Tyr, Phe,
(31) <223> Xaa
the Hs, Ay,

xaa xaaxABasXzx2XamxtPhe || e Xaa Xaa Teéu xaa xaa xaa
xaa 323> xMESROFEAsUB) 10 7 June 2005 WD 02/46227 PCT/ USO /43165

Thr ; <220>

18 is Glu, Arg,

20 is Trp, Tyr,

21 is Ala, Glu,

24 is Ala, Glu,

25 is Asp, Glu,

<212> PRT <213>.Artificial

Ala,

Phe,

His,

ASp,

Ser,

Sequence
<222> (1)..(1)

<220>
Al a,

or Lys;

Asp, Lys, Glu, or His;

phe, Tyr, Trp, Arg, or Lys;

Ser, or His;

Thre, Arg, Trp, or Lys;

d u,



<221> M SC FEATURE <222> (5)..(5) <223> xaa at position 5 is Asp, Qu,

Arg, Thr, Ala, Lys, or H's; <220> <221> M SC FEATURE <222§é£€%ﬂ¥%g) <223>
xaa at position 6 is H's, Trp, Phe, or Tyr; <220> <221> M SC~ E

<222> (10¥0.246327<223> Xaa at position 10 is Leu, Ser, ThpCris@vssss, Phe,
Asp, Val, Qu or Ala; 11 7 June 2005 WD 02/46227 PCTIUSO /43165 <220>

X-13991. ST25. txt <221> M SC_FEARJREI91S2PE>tkd6) . . (16) <223>=xaa at position
<220> <221> M SC_FEATURE

16 is , , u, G@n, Asn, Lys, Arg, or Cys;
<222§2%§’7) .&%’2‘7)(93223> xaa at position 17 is H's, Asp, LyS, Qu, or dn;

<220x2z22 1 XaMaSCodFAMIRE7 12225, (Ah) - vdl118)y <22 ition 18 is du,
H's, Ala, or Lys: <220> <221>5Nﬁ%g1FEATUﬁE’ é%%zéq?13#18?§9) <223> xaa at
position 19 is Asp, Lys, Qu, or H's; <220> <221> M SC FEATURE. <222>

"(21) «28@l) <223> xaa at position 21. is Ala, Qu, H's, Phe, Tyr, Trp, Arg,

or Lys;
<221> MISC_FEATURE

<222> (28)..(28)

<223> Xaa at position 28 is Glu, tys, or Asp;

<220>
<221> MISC_FEATURE
<222> (29)..029

<223> Xaa at position 29 is Thr, Ser, Lys, Ar :
, Pro, His, or Glu; » Lys, Arg, Trp, Tyr, Phe, asp, Gly

<220>
<221> MISC_FEATURE
<222> (30)..(30)

<223> ﬁ?g.at position 30 is Thr, Ser, Asp, Trp, fyr, phe, Arg, Glu, or
]

<220>
<221> MISC_FEATURE
<222> (3D..(GD

- <223> Xaa at position 31 is Lys, Arg, Thr. Ser. G
© , HWis, Gly, or is de]étgd: 9 ' ’ 1uf ASP, Tre, Tyr, Phe

<220>
<221> MISC_FEATURE
<222> (32)..(32)

<223> Xaa at position 31 is Pro.or is deleted.

<400> 3

;aa Xaa Xaa Gly §aa Xaa Thr Ser Asp Xaa Ser Xaa Xaa Leu Glu Gly
| | 10 15

Xaa Xaa Ala §Sa Xaa Phe Ile Xaa %ga Leu Xaa Xaa Xaa Xaa Xaa Xaa
. ' 30

10




<220> <221> M SC _FEATURE <222> (24)...(24) <223> xaa at position 24 is

‘Ala, Gu, Asp, Ser, or His; 127 June 2005 WD 02/ 46227 P /H %@ﬁ?lGS

X-13991.sT25.txt <220> <221> M SC FEATURE <222> (27)..(27 xaa at

position Arg, Val, Lys, Ala, Gy, or Qu; <2
M SC_FEA é@ﬁ 430 (28)..(28) <223> xaa at position 28 i's @gb%’]"i’“, or

Asp; <220> <221> M SC_FEATURE éﬁé %é%) 29) <223> xaa—-at~position 29
is Thr, ser, Lys, Arg, Trp, Tyr y Pro, H's, or u; <220>
<221> M SC_FEATURE <222> (30)..(30) <223> xaa at position 30 is Arg, Qu,
or H|<§10> <$20> <221> M SC_ FEATURE <222> (31)..(31) <223> xaa at position
31 is, f$rg, Thr, Ser, du, Asp, Trp, Tyr, Phe Hs, Gy, or is deleted.
<220> <22 > M SC_ FEATURE <222> (32)..(32) <223> xaa at position 32 is

-Pr o, <3125 sPriel et ed. <400> 4

<213> Artificial Sequence

<220>

<223> synthetic construct
<220>

<221> MISC_FEATURE

<222> (1)..(1)

<223> Xaa at position 1 is L-histidine, D-histidine, or is deleted.

<220>
<221> MISC_FEATURE
<222> (2)..(®

<223> Xaa at position 2 is Gly, Ala, val, Leu, Ile, Ser, or Thr;

<220>
<221> MISC_FEATURE
<222> (5)..(5)

<223> Xaa at position 5 is Asp, Glu, Arg, Thr, Ala, Lys, or His:

| <220>
<221> MISC_FEATURE
<222> (6)..(6)
<223> Xaa at position 6 'i.é His, Trp, Phe, or Tyr:

<220>
<221> MISC_FEATURE
<222>  (10)..(CiO)

<223> Xaa a§1pos1t1on 10 is Leu, ser, Thr Trp, l-ns, Phe Asp, val, Glu
r O a; .

11




xaa xaa Qu Gy Xaa Xaa Thr Ser Asp Xaa Ser Ser Tyr Leu Gu Xaa 1 5 10 15
13 7 June 2005 WD 02/46227 PCT/ USO /43165 X-13991.ST25.txz xaa q xaa
Lys xaa Phe Ile Xaa Trp Leu Xaa Xaa Xaa Xaa xaa Xaa 20 25 d %

<211> 32 weRAs22PRT <213> Artificial Sequence <220> <223PCIRusvhietts
construct <220> <221> M SC_FEATURE <222> (1)..(1) <223> xaa at position 1
is L-histidine, Dhistidine, or x93del.eres.txt<220> <221> M-SC FEATURE '
<222x2@93 (2) <223> Xaa at position 2 is Ay, Ala, Val, Leu, lle, Ser,

Met , Thr sc?%%?@ <221> M SC_FEATURE <222> (6)..(6) <223> Xaa at

posi t| on 6 ISH'S, RI'Erp, Phe, or Tyr; <220> <221> M SC FEATURE <222>

(10)<2229)(§&23X1Kna at position 10 is Leu, Ser, Thr, Trp, H's, Phe, Asp,

Val , 95? or Ala; <220> <221> M SC FEATURE <222> (16) .(16) 14
. <223> Xaa at position 16 is Gly, Asp, Glu, GIn, Asn, Lys, Arg, or Cys;

<220>

<221> MISC_FEATURE

<222> (17)..Q17)

<223> Xaa at position 17 1is His,lAsp, Lys, Glu, or Gln;

<220> _
<221> MISC_FEATURE
<222> (18)..(18)

<223> Xaa at position 18 is Glu, His, Ala, or Lys;

<220>

'<221> MISC_FEATURE

<222> (19)..(19)

<223> xaa at position 19:is Asp, Lys, Glu, or His;

i <220>
<221> MISC_FEATURE
<222> (21)..Q21)
<223> Xaa at position él.is Ala, Glu, His, Phe, Tyr, Trp, Arg, or Lys;

<220>
<221> MISC_FEATURE
<222> (243..QR4)

<223> Xaa at position 24 is Ala, Glu, Asp, Ser, or HWis:

12



7 June 2005 WO 02/46227 PCT/USO1/13165 X-13991. ST25.txt <223> Xaa at
position 16 is Ay, Asp, Qu, G@n, Asn, Lys, Arg, or Cys; <220>_<221>
M SC FEATURE <222> (17)..(17) <223> Xaa at position 17 is’ P%‘?Z%é‘i), Lys,
A u, or VO2420> <221> M SC FEATURE <222> (20)..(20) <PCBHSHaB1GH
position 20 is Asp, Lys, Qwu, or H's; <220> <221> M SC FEATURE <222>
(24)..(24) <223> xaa at positiom-2¥gissAArxE u, Asp, Ser,-er~Hs,; <220>
<221=2M>SC FEATURE <222> (29)..(29) <223> xaa at position 29 is Thr, Ser,
Lys, , Phe, Asp, Gy Pro, H's, or Gu; <220> <221>
M SC* TL&E‘PC-E%E@E(M)..(M) <223> xaa at position 31 is LyS, Arg, Thr,
Ser, <22, &p...¢¢p» Tyr, Phe H's, Ay, or is deleted. <220> <221>
M SC_FEATURE <222> (32)..(32) <223> Xaa at position 32 is Pro or is
-del eF4P> 3R PLIRRRITIONB7 \ADASR/ 4692 VPCTHUROR 23688, OX- 8601, ST25. t xt
<400> 5 xaa Xaa Qu Gy Thr Xaa Thr Ser Asp Xaa Ser Ser Tyr Leu Qu xaa

<220>
<221> MISC_FEATURE
<222> (28)..(28)

<223> Xaa at position 28 is Glu, Lys, or Asp;

<220>
<221> WMISC_FEATURE -
<222> (29)..(29)

<223> Xaa at position 29 is Thr, Ser, Lys, Arg, Trp, Tyr, Phe, Asp, Gly
, Pro, His, or Glu;

<220>
<221> MISC_FEATURE
<222> (30)..030)

<223> Xaa at position 30 is Arg, Glu, or His;

<220>
<221> MISC_FEATURE
<222> (3D..(31)

<223> Xaa at position 31 is Lys, Arg, Thr, Ser, Glu, Asp, Trp, Tyr, Phe
. His, Gly, or is deleted.

- <220> ;7
<221> MISC_FEATURE
<222> (32)..(32)

<223> Xaa at_positioﬁ 32 is Pro, or is deleted.

<400> 4

Xaa Xaa Glu Gly Xaa Xaa Thr Ser Asp Xaa Ser Ser Tyr Leu Glu Xaa
1 .5 10 : 15
_ - 13 : ' '



1510 15 xaa Ala Ala Xaa Gu Phe Ile xaa Trp Leu Val Lys Xaa Arg Xaa Xaa
20 25 30 <210> 6 <211> 32 <212> PRT <213> Artificial Seunnce <220>
<223> synthetic construct <220> <221> M SC FEATURE <222> (14"€ 3005 <0035

Xaa at po%@ﬁg&z]z, is L-histidine, D-histidine, or is del epegusorddfs <221>
- M SC_FEATUI 2> (2)..(2) <223> Xaa at position 2 is GQy, Ala, Val, Leu,
Ile, Ser, or Thr; <220> <221> M.p8aiEAFUREX+<222> (16).. (16)"<223> xaa at
position 16 is Ay, Asp, Qu, Gn, Asn, Lys, Arg, or cys; <220> <221>
M SC FEATURE <222> (%;%.1gﬁéé <223> Xaa._at positign 17 is H's, Asp, Lys,
d u, Xap XganXaa Lysgathn 3 s FENHEREP6™ Y SRS F00% *D 02/'46227
PCT/USQO / 431657 X- 13991. 5T25. t xt~ <222> (18)..(183 <223> Xaa at position 18
is AI%iOCHEL H's, Phe, Tyr, Trp, Arg, or L's; <220> <221> M SC _FEATURE

< > )

<211> 32
<212> PRT

<213> Artificial Sequence

<220>

<223> synthetic construct
<220>

<221> MISC_FEATURE

<222> (1)..(D

<223> Xaa at position 1 is L-histidine, D-histidine, or is deleted.

<220>
<221> MISC_FEATURE
<222> (2D)..(D

<223> Xaa at position 2 is Gly, Ala, val, Leu, Ile, Ser, Met, or Thr;

<220>
<221> MISC_FEATURE
<222> (B6)..(6)

<223> Xaa at position 6 is His, Trp, Phe, or Tyr;'

<220>
. <221> . MISC_FEATURE
<222> (10)..(10)

<223> Xaa at}position 10 is Leu, Ser, Thr, Trp, His, Phe, Asp, val, Glu
-, or Ala; o ,

. <220>
<221> MISC_FEATURE .
<222> -(16)..(16)




<222> (24)..(24) <223> Xaa at position 24 is Ala, GQu, Asp, Ser, or H's;
<220> <221> M SC FEATURE <222> (31)..(31) <223> xaa at pos}&ion 31 is Lys,
Arg, Thr, Ser, Qu, Asp, Trp, Tyr, Phe Hs, Ay, dy-Pro, orui%2Wa eted.
<220> <34 mieBC FEATURE <222> (32)..(32) <223> Xaa at Paogiwni/a3e32 is Pro
or is deleted. <400> 6 xaa Xaa GQu Ay Thr Phe Thr Ser Asp val ser Ser Tyr
Leu Gu xaa 1 5 10 15 xaa Xaax-Al389Lysr 26 tktPhe |1 e Xaa Trp=teu Val Lys Ay
Ar gXeZl3xaax£0 aRpBitiocn21®3s7c kR 14sp .36 1u<BIA> ART 21 36rdir oi fdysi al sequence
<220> <223> synthetic construct <220> <221> M SC_FEATURE 17 7 June 2005
WO 02/ 46227 PCTIUSO /43165 x-13991. ST25.txt <222> (1)..(1l) <223> Xaa at
position 1 is L-histidine, D-histidine, or is deleted. <220> <221>

M SGHEBATURE <222> (2)..(2) <223> xaa at position 2 is Ala, @y, val, Thr

e gpd ayphecERhy A @ |
<222> (A7)..{17)
<223> Xaa at position 17 is His, Asp, Lys, Glu, or Gln;

<220>
<221> MISC_FEATURE
<222> (20 ..020)

<223> Xaa at position 20 is Asp, Lys, Glu, or His;

<220>
<221> MISC_FEATURE
<222> (24)..(24)

<223> Xaa at position 24 is aAla, Glu, Asp, Ser, or His;

<220>
<221> MISC_FEATURE
<222> (29)..(29)

<223> Xaa at position 29 is Thr, Ser, Lys, Arg, Trp, Tyr, Phe, Asp, Gly
» Pro, His, or Glu;

<220>
<221> MISC_FEATURE
<222> (GL..03GL

<223> Xaa at position 31 is Lys, Arg, Thr, Ser, Glu, Asp, Trp, Tyr, Phe
_» His, Gly, or is deleted.

<220>
<221> MISC_FEATURE
222> (32)..(32)

<223> Xaa at position 32 is Pro or is deleted.

- 15




<220> <221> M SC_. FEATURE <222> (15)..(15) <223> xaa at position 15 is
GQu, dn, Ala, Thr, ser, and dy; <220> <221> NISC.-FEATURﬁJiﬁgéﬁF
(21)..(21) <223> xaa at position 21 is Qu, @n, Aa, Thr, sef" 3 Ay

<400> 7 _ u @y Thr Phe Thr ser Asp Val Ser Ser T Gy 1
5 10 15 Xgﬁﬂéaﬁggkla Lys xaa Phe Ile Ala Trp Leu Val Lys %évﬁﬁﬁﬂég?y 20 25
30 <210> 8 <211> 30 <212> PRTX'%%%@FAr jficial Sequence ~=<220> <223>
synt hghphe gonstruct <220> <221> IRES <222> (19)..(19) 18 7 June
2005 WD 02/46227 PCT/ US01/ 43165 X-13991.5T25.txt <223> Xaa at position 19

is Ly@aofaapGty Glx2phg>Xa Thr MODARESaa <P 2sen 2¥) .L.e@ipu xaa223> ACETYLATI ON
<2203 <221> M SC FEATURE <222> (389..(30) <223> xa¥ at position 30 is Qy;

Xaa Ala Ala éga Glu Phe Ile Xaa ;Ep Leu val Lys Xaa grg Xaa Xaa
0

<210> 6
<211> 32
<212> PRT

<213> Artificial sequence

<220>

<223> synthetic construct
<220>

<221> MISC_FEATURE

<222> (..(D

<223> Xaa at position 1 is L-histidine, D-histidine, or is deleted.

<220>
<221} MISC_FEATURE
<222> (2)..(2)

<223> Xaa at position 2 is Gly, Ala, val, Leu, Ile, Ser, or Thr:

<220>

<221> MISC_FEATURE

<222> (16)..(16)

<223> Xaa at position 16 is Gly, Asp, Glu, GlIn, Asn, Lys, Arg, or Cys;

<220>

<221> MISC_FEATURE

<222> (17)..(17)

<223> Xaa at position 17 s His, Asp, Lys, Gilu, or Gln;

<220>

<221> MISC_FEATURE .
: ' ' 16



<220> <221> MOD_RES <222> (30)..(30) <223> AMDATION <400> 8 Ala Gu Qv

Thr Phe Thr Ser Asp Val ser ser Tyr Leu udy dn 15 10733 Ala Xaa
Gu Phe Ile Ala Trp Leu Val Lys Ay Arg xaa 20 25 30 <210> £y > 39

<212> PRTwoibagArtificial Sequence <220> <223> syntheti Cpéﬁ%%i{lh% <400>
9 Hs Ser Asp Ay Thr Phe Thr Ser Asp Leu Ser Lys G n Mt 15 10

15 du AI a val Arg Leu Phe Il e yd1z3991 gsth€Urdsys Asn Gy AyPro ser 20 25
30 19_.7 June 2005 WD 02/46227 PCT/USOL/ 43165 X-13991.ST25.txt Ser Ay

A a Pﬁ@zprdﬂﬁPo @8 35 <210> 10 <211> 39 <212> PRT <213> Artificial

0 t t t a Ay Thr Ph
oo Seile. BRI BB PIFLIE Pt S ey T e

<220>
<221> MISC_FEATURE
<222> (24)..(24)

<223> Xaa at position 24 is Ala, Glu, Asp, Ser, or His:

 <220>
<221> MISC_FFATURE
<222> (3D)..GL

<223> Xaa at position 31 is Lys, Ar Thr, Ser, Glu, Asp, Tr r, Phe
, His, Gly, Gly-Pro, or is de%e Py P. YT,

<220>
<221> MISC_FEATURE
<222> (G2)..(32)

<223> Xaa at position 32 is Pro or is deleted.

© <400> 6
)i:aa Xaa Glu Gly ';hr pPhe Thr ser Asp X81 Ser Ser Tyr Lteu Glu Xaa
15

Xaa Xaa Ala Lys Glu pPhe Ile Xaa Trp Leu Val Lys Gly Arg-Xaa Xaa
20 25 ' 30 .
<210> 7 : | ‘ | -
<211> .31 |
<212>  PRT

<213> Artificial sequence

<220>

<223> synthetic construct
<220> -
<221> MISC_FEATURE



Au A a VaI_ Arg Leu Phe Ile Gu Trp Leu Lys Asn Gy Ay Pro Ser 20 25 30
ser Ay Ala Pro Pro Pro Ser 35 <210> 11 <211> 39 <212> PR] <213>
Artificial Sequence <220> <223> synthetic construct <220>'£99q2005

M SC_FEA™WR®2/462222> (1)..(1l) <223> xaa at position 1 is LPETRISPUINGS
D-histidine, or is deleted. <220> <221> M SC FEATURE <222> (2)..(2) <223>
xaa at position 2 is.Ay, Ala, &13R8L.sT2220% 20 7 June 2005 ~WD 02/ 46227
PCT/ YspiL/ 4 65 15221> M SC_FEATURE x- 13991. sT25. t xt <222> (10)..(10) <223>
xaa a posi O is Leu or,val; <220> <221> M SC FEATURE <222>

(12) <2231>2)xa=322$>poeaa1am ]pdan}ﬂat{bEnes d-yi$soidinel ;or ¥22AYered1>

M SC FEATURE <222> (13)..(13) <223> Xaa at.position 13 is Gn or Tyr;
<220> <221> M SC FEATURE

<Z220>
<221> MISC_FEATURE
<222> (2)..(2)

<223> Xaa at position 2 is Ala, Gly, val, Thr, Ile, and alpha-methyl-Al
d,

<220>

<221> MISC_FEATURE

<222> (15),.(15)

<223> Xaa at position 15 is Glu, Gln, Ala, Thr, ser, and Gly;

<220>
<221> MISC_FEATURE_
<222> (21)..0L)

<223> Xaa at position 21 is Glu, &ln, Ala, Thr, Ser, and Gly;

<400> 7

Xaa Xaa Glu Gly Thr phe Thr ser aAsp val Ser Ser Tyr Leu Xaa Gly
1 5 10 15
Gln Ala Ala %s Xaa Phe Ile Ala Trp Leu val ‘i.ys Gly Arg Gly

25 30

<210> 8
<21l> 30
<212> PRT

- <213> "artificial sequence

<220> ‘
<223> synthet'fc construct
<220>
<221> MISC_FEATURE
<222> (19)..Q19)
18




<222> (14)..(14) <223> Xaa at position 14 is nmet or Leu; <220> <221>

M SC_FEATURE <222> (16)..(16) <223> xaa at position 16 is %‘Iu or. 4 n;
<220> <221> M SC_FEATURE <222> (17)..(17) <223> xaa at posftFBR29%P is G It
or A n; WQID#H22P21> M SC FEATURE <222> (19)..(19) <223>cw@mas|is3f@si tion
19 is Val or Ala; 21 7 June 2005 WO 02/46227 PCT/ USQO /43165

X-13991. ST25. t xt <220> <221> M-SGIBEATMBELx<222> (20) .. (269+<223> xaa at
posi 14537 2623 at pogibion i is kmes AR1> M SC FEATURE <222> (21)..(21)
<223> Xaa at position 21 is Leu or GQu; <220> <221> M SC FEATURE <222>
(24).. (24) <223> Xaa at position 24 is Qu or Ala; <220> <221>

M SEERBATURE <222> (27)..(27) <223> xaa at position 27 is val or Lys;

. <220%71.  mop_res
222> 27)..2N

<223> ACETYLATION

<220>

<221> MISC_FEATURE

<222> (30)..Q(30)

<223> Xaa at position 30 is Gly;

<220>

<221> MOD_REé
<222> (30)..Q0)
<223> AMIDATION

<400> 8
Ala Glu Gly Thr phe Thr Ser Asp val Ser ser Tyr Leu Glu Gly Gin
1 , 5 10 15

Ala Ala Xaa Glu phe Ile Ala Trp Leu val Lys Gly Arg Xaa
- 20 25 30

- <210> 9
<211> 39
<212> PRT

<213> Artificial seguence

<220>

<223> synthetic construct

<400> 9 _ .

His Ser Asp Gly Thr Phe Thr Ser Asp Leu se‘r* Lys Gin Mef Glu Glu
i 5 | - . 7 15

Glu Ala val Arg Leu Phe Ile Glu Trp Leu Lys Asn Gly Gly Pro ser
20 25 : 30

19




|
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<221> M SC_FEATURE <222> (28) .(28) <223> xaa at position 28 is Asn or
Lys; <220> <221> M SC FEATURE <222> (30)..(30) <223> xaa.gi'péégglon 30
is Ay or Arg; and <220> <221> NISC_FEATURE <222> (31)..( > Xxaa at

p05|t|on\§é hﬁn y, or Pro; 22 7 June 2005 WO 02/46227 Pg&fgg@;bﬁ%lGS
X-13991. sr g <220> <221> M SC _FEATURE <222> (32)..(32) <223> xaa at

position 32 is Ser or is absenﬁzgggi §§<22 > M SC_ FEATURE-*<222>
(33) sed 33 23228 ﬁg@,@% pgsitio r is absent. <220> <221>
I\/ISC_GIE:EAT%J <2225 (34).-(34) <223> xaa at position 34 is Gy, or is
absent. <220> <221> NISC FEATURE = <222> (35)..(35) <223> xaa at position
35 1is {yaa i s absent. <220> <22b NISC_FEATURE <222> (36)..(36) <223>
Xaa 5& sy%lon 36 is Pro, or is absent.

<211> 39

<212> PRT

<213> Artificial Sequence

<220>

<223> synthetic construct

<400> 10

gié Gly Glu Gly ;hr phe Thr Ser Asp Egu Ser Lys Gln Met g}u Glu

Glu Ala val Arg Leu phe ITe Glu Trp Leu Lys Asn Gly Gly Pro Ser
20 25 30
ser Gly gga Pro Pro Pro Ser

<210> 11
<21l> 39
<212> PRT

<213> Artificial sequence

<220>
<223> synthetic cénstruct
<220> .
- <221> MISE_FEATURE
<222> (1)..(1D

<223> 7xaa at position 1 is L-histidine, D- h1st1d1ne, or is deleted.

<220}
<221> MISC_FEATURE
<222> (2)..(2)

<223> Xaa,at-position 2.1S.GTy, Ala, or val;

<220>
20



<220> <221> M SC_FEATURE <222> (37)..(37) <223> xaa at position 37 is Pro,
or is absent. <220> <221> M SC FEATURE <222> (38)..(38) Zz 7 Jgﬁ&%ZOOS'
WD 02/ 46227 PCT/ USOI / 43165 X-13991.sT25. txt <223> xaa at pbaF?§ 8 is

Pro, or i _ . <220> <221> M SC FEATURE <222> (39). < > Xaa at
posi tion ‘gga?lg&g?o or is absent. <220> <221> M SC_FEATUE&é%%é%%i%

(39)..(39) <223> xéa at position, S.ser, or is absent. -==<460> 11 xaa xaa
A u Gm-ThyrfheeHUreser Asp Xaa@%gsgilaani{d&xf(aa Gu Xaa 15 10 15 xaa Ala
Xaa xaa xaa Phe Ile Xaa Trp Leu xaa Xaa Gy Xaa Xaa Xaa 20 25 30 Xaa xaa

xaa %8&>xakl¥Waa(M¥a 35 <210> 12 <211> 31 <212>. PRT <213> Artificial
Sequenst R4 Wt sRAtoR MY SN Se0gtyuet <220 <221> M SC FEATLRE

<220>
<221> MISC_FEATURE
<222> (12)..(12)

<223> Xaa at position 12 is Lys or Ser;

<220>
<221> MISC_FEATURE
<222> (13)..(13)

<223> Xaa at position 13 1is Gln or Tyr;

<220>
<221> MISC_FEATURE -
<222> (14)..(14)

' <223> Xaa at position 14 is Met or Leu;

<220>
. <221> MISC_FEATURE
<222> (16)..(16)

- <223> Xaa at position 16 is Glu or Gln;

<220>
<221> MISC_FEATURE
<222> ?(17)..(17)

<223> Xaa at position 17 is Glu or Gln:

<220>

<221> MISC_._FEATURE

<222> (19)..(19) o

<223> Xaa at position 19 is val or Ala;

21



<222> (1)..(1) <223> Xaa at position 1 is L-histidine, D-histidine, or is
del eted. <220> <221> M SC FEATURE <222> (2)..(2) 24 7 Jun? 2002 W
02/ 46227 PCT/ US01143165 x-13991. ST25. t xt <223> xaa at posi { P8R 299% Al a

Ay, val,wb@Yuehhe, Ser, or Thr; <220> <221> M SC_FEATUR H)..(6)
<223> Xaa at position 6 is Phe, Trp, or Tyr; <220> <221>Eﬂ@%§€@£ﬁu%

<222> (10)..(10) <223> xaa at pQShhsHN i,s.Vval, Trp, Ile;=kteu, Phe, or
Tyr; <22@20> <221> M SC_FEATURE %%%%ﬁ(stg '6‘{12) <223> xaa at position 12
Phe, Lys, Ile, Leu, Val; <220> <221> M SC FEATURE <222>

i's Se TrEI T%
(13)< 55 EA% at position 13 is Tyr, Trp, or Phe; <220> <221>

M SCSE@TUSQED (14)..(14) <223> xaa at position 14 is Leu, Phe, Tyr,
0)> <271> M SC FEATURE <222> (16)..(16) <223> xaa at position

or Tr%
16 | s&@3, A atAegritoon [XPsis ArQAD> Lys;

<220>
<221> MISC_FEATURE
<222> (21..C21D

<223> Xaa at position 21 is Leu or Glu;

<220>
<221> MISC_FEATURE
<222> (24)..024)

<223> Xaa at position 24 is Glu or Ala;

<220>
<221> MISC_FEATURE
<222> 27)..Q27)

<223> Xaa at position 27 is val or Lys;

<220>
<221> MISC_FEATURE
<222> (28)..(28)

<223> Xaa at position 28 is Asn or Lys;

<220>

<221> MISC_FEATURE

222> (30)..(30)

<223> Xaa at position 30 is Gly or Arg; and

<220>

<221> MISC_FEATURE

<222> (31)--(31)

<223> Xaa at position 31 is Gly, or Pro;

| | 22




<221> M SC FEATURE 25 7 June 2005 WO 02/46227 PCT/ USOL/ 43165

X-13991. 5T25. t xt <222> (19)..(19) <223> xaa at position 19 %3 Alg Val ,
Ile, or Leu; <220> <221> M SC FEATURE <222> (21):.(21) <2234"Sc¥0%;
position 21 is Qu, Ile, or Ala; <220> <221> M SC FEATURE <222>
(24) .. (2MY08YH327 yaa at position 24 is Ala or Qu; <220 FPCIABPL43165

M SC FEATURE <222> (27)..(27) <2%§%5xaa at position 27 is-¥Val or Ile; and
<220> <221> MOD RES <222> (30)X"1¢3%)-ST&3%% AM DATI ON  <220> <221> |

M SC FEATURE <222> (31)..(31) <223> xaa at position 31 is @y, His or is
abses20> <400> 12 xaa xaa Au Ay Thr xaaThr Ser Asp Xaa Ser Xaa xaa xaa

Au G@n Ala Xaa Lys Xaa Phe Ile xaa Trp Leu Xaa Lys Gy Arg
xaa‘§%125%§gC£%fi@¥:13 26 7 June 2005

<222> (32)..(32)

<223> Xaa at position 32 is Ser, or is absent.

<220>
<22]1> MISC.:..FEATURE
<222> (33)..(33)

<223> Xaa at position 33 is Ser, or is absent..

<220>
<221> MISC_FEATURE
<222> (G34)..(348)

<223> Xaa at position 34 is Gly, or is absent.

<220>
<221> MISC_FEATURE
<222> (35)..(35)

<223> Xaa at position 35 is Ala, or is absent.

<220>
. <221> MISC_FEATURE
<222> (36)..(36)

<223> Xaa at position 36 is Pro, or is absent.

;220>
'<221>  MISC_FEATURE
<222> (37)..(37)

<223> Xaa at position 37 is Pro, or is absent.

<220>
<221> MISC_FEATURE
<222> (38)..(38)



WO 02116227 PCT/ US01/ 43165 x-13991. ST2S.txt <211> 616 <212> PRT <213>
Artificial Sequence <220> <223> synthetic construct <400>7]113n€|3—|' 5VaI Gu
Gy Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Gu Gy 15 10 8 ?1 Ala Al a
Lys A u Rheodde27Al @ Trp Leu Val Lys Ay Arg Ay Asp 20 2CA0usoplaéeH s Lys
Ser Qu Val Ala H's Arg Phe Lys Asp Leu Ay GQu_Gu 35 40 45 Asn Phe LyS
Ala Leu Val Leu Ile Ala Phe Al axd309Tysr2ketktG n A n 50 5560 Cys Pro Phe
A u 3> H Xavar nogstiony3¥/gls peh @ruisvabsetde G u Phe 65 70 75 80 Ala Lys-
Thr cys val Ala Asp Gu Ser Ala Gu Asn cys Asp Lys Ser 85 90 95 Leu H's
Thr Leu Phe Ay Asp Lys Leu Cys Thr Val Ala Thr Leu Arg 100 105 110 GQu
Thr d4320>-Fy. du Met Ala Asp Cys Cys Ala Lys An GQu Pro Qu 115 120 125

Arg A%[}_)G S%‘yé lK]gl_:Leu G@n H s Lys Asp Asp Asn Pro Asn Leu Pro 130 135 140
Arg T val“Arg~Procd u Val- Asp Val Met Cys Thr Ala Phe H's Asp 145 150

155 480> AgEd g8hu Thr Phe Leu Lys Lys Tyr Leu Tyr Gu Ile Ala Arg Arg 165
170 175 Hs Pro ‘_I'%/_r Phe Tyr Ala Pro G u Leu Leu Phe Phe Ala Lys Arg Tyr
180 145”1963 3% pasitiQna3PHe TFr, er usyabegid-Gn Ala Ala Asp Lys Ala Ala cys

195 200 205 Leu Leu Pro Lys Leu Asp Qu Leu Arg Asp Gu Ay Lys Al a Ser

Ser
<220>

<221> MISC_FEATURE
<222> (39)..(39)

<223> Xaa at position 39 is Ser, or is absent.

<400> 11
iaa Xaa Glu Glu ;hr pPhe Thr Ser Asp XSa Ser Xaa Xaa Xaa Glu Xaa
1 : 15

Xaa Ala Xaa Xaa Xaa Phe Ile Xaa Trp Leu Xaa Xaa Gly Xaa Xaa Xaa-
20 25 30
Xaa Xaa );ga Xaa Xaa Xaa Xaa

<210> 12
<«11> 31
' <212>. PRT

<213> Artificial sequence

<220>

<223> synthetic construct
<220> |
- <221> “MISC_FEATURE

<222> (..

<223> Xaa at position 1 is t-histidine, D-histidine, or is deleted.

<220>
<221> MISC_FEATURE
222> (..

o 24



210 215 220 27 7 June 2005 WO 02/46227 PCT/ USO|'/43165 x-13991. ST25. t xt
Ala Lys An Arg Leu Lys Cys Ala ser Leu @ n Lys Phe Ay 4 u,Ar 230

235 240 Ala Phe Lys Ala Trp Ala Val Ala Arg Leu Ser G n Ar"‘é‘j e2 0 Lys

245 250 2 Gu Phe Ala Ju Val Ser Lys Leu Val Thr %ﬁ” Wdddr Lys
Val 260 ‘§§§2@|9%7His Thr Gu Cys Cys Hs Ay Asp Leu Leu Gu Cys Ala Asp

Asp Arg 275 280 285 Ala Asp Lg}iﬁlg %8 ‘I)'t\g. Ile Cys G.u-Asn @ n Asp Ser
1

Ile Sey. .2 953302 deyaidel af [ ebYS11@)Ss&# UokYro Leu Leu Gu
Lys %’?Hﬁ’gaaq/gg pospeii 2 e R1aSleThy NVab, Lek IRy opéRs oh X Asp Qu Met Pro

Al a Asp Leu Pro Ser Leu 325 330 335 Ala Ala Asp Phe Val G u ser Lys Asp
Val C%é Lys Asn Tyr- Ala G u 340 345 350 Ala Lys Asp Val Phe Lea Ay Mt
Phe 1 >Tyr Gu Tyr Ala Arg Arg 355 360 365 His Pro Asp Tyr Ser Val Val
,Leu 4220-LewrsArrealioaRe Al a Lys Thr Tyr 370 375 380 @G u Thr Thr Leu -Gdu Lys
Cys AI{L?AI&AIa Asp Pro Hs Gu Cys 385 390 395 400 Tyr Ala Lys Val
Phe ‘%%’GI Yt h )Lys Pro Leu Val Qudu Pro @dn 405 410 415 Asn Leu Ile Lys

- A n 498, OsaaQit pb8in#dRes Jsu phd N THBU o ¥yrd U Tyr 420 425 430 Lys Phe A n
~Asn Ala Leu Leu Val Arg Tyr Thr Lys Lys Val Pro G n 435 440 445 Val Ser

Thr Pro Thr Leu Val "G u Val Ser Arg Asn Leu Ay Lys Val 450 455 460
<220

<221> MISC_FEATURE
<222> (10)..Q10)

<223> Xaa at position 10 is val, Trp, Ile, Leu, Phe, or Tyr;

<220>
<221> MISC_FEATURE
<222> (12)..(12

<223> Xaa at position 12 is Ser, Trp, Tyr, Phe, Lys, Ile, teu, val;

<220>
<221> MISC_FEATURE .
<222> (13)..(13)

. <223> Xaa at position 13 is Tyr, Trp, or Phe;

<220>
<221> MISC_FEATURE
<222> (14)..(14

<223> Xaa at position 14 is teu, Phe, Tyr, or Trp;

l<220>_7"
<221> MISC_FEATURE
v <222>l (16)..(16)
<223> Xaa at bosition 16 is Gly, Glu, Asp, or Lys;

<220>
<221> MISC_FEATURE
25



dy
475
485
Lys
510
520
530
545
Leu
Cys
Lys

Ser Lys Cys Cys Lys Hs Pro Qu Ala Lys Arg Met Pro Cys Ala 465 470
480 G u Asp Tyr Leu Ser Val Val Leu Asn A n Leu Cys vaﬁ Leumg¥§ Gu
490 495 28 7 June 2005 WO 02/46227 PCT/US01/ 43165 x- é@@i. 5.t xt
Thr P |-...5er Asp Arg val Thr Lys Cys cys Thr Au S 505

Val {iA@nM%r%ﬁArg Pro Cys Phe Ser Ala Leu G u Val Asp gclf’ﬁ#r”‘?‘;%g 515
525 Val Pro Lys Qu Phe Asn ﬁég A u_Thr Phe Thr Phe Hs"Ala Asp Ile
@§2§4g1%§_('£\g; Leu Ser du Iy HPTAPG™ 8 n Ile Lys Lys Gn Thr Ala Leu
550 555 560 "Val Gu Leu Val Lys H's Lys Pro Lys Ala Thr Lys Gu Gn
l<¢2356%ag74x B@5itiAhaldVab Akt, Ysh Ade, BireLdl;a Ala Phe Val Qu Lys Cys
Lys Ala 580 585 590 Asp ASP Lys Qu Thr Cys Phe Ala Qu Qu Ay Lys
Leu Val Ala 595 600 605 Ala Ser A n Ala Ala Lets Ay Leu 610 615

1<210%22@> <211> 631 <212> PRT <213> Artificial Sequence <220> <223>

synt

Ser
-Val

h %i c construct <400> 14 Hs Val du Ay Thr Phe Thr Ser Asp Val Ser
F?Jﬁ_eNIWEGT‘}REl 5- 1015 dn Ala Ala Lys du Phe Ile Ala Trp Leu

les2E oy g gy Gy 20 25 30

<223> Xaa at position 21 is Glu, Ile, or Ala;

<220>
<221> MISC_FEATURE
<222> (24)..024)

<223> Xaa at position 24 is Ala or Glu;

<220> _
<221> MISC_FEATURE
<222> (27)..027)

<223> Xaa at position 27 is val or Ile; and

<220>
<221> MOD_RES

. <222>  (30)..(Q30) |

<223> AMIDATION

<220>
<221> MISC_FEATURE
<222> (31)..(3LD

- <223> ”;aa at position 31 is Gly, His or is absent.

<400> 12

iaa Xaa Glu Gly ghr Xaa Thr ser Asp xga Ser Xaa Xaa Xaa Glu Xaa
Gin Ala Xaa %s Xaa Phe Ile Xaa ;gp teu Xaa Lys Gly Arg Xaa
L - 30

<210> 13
26



Gy Ay dy Ser dy Ay Gy Ay Ser Gly Ay Gy
His Lys Ser Qu Val Ala His Arg Phe Lys Asp Leu
Phe Lys Ala Leu Val Leu Ile Ala Phe Ala A n Tyr
80 >-9 7”)619%6%905 WO 02/ 46227 PCT/ US01/ 43165
AQu ASP H's Val"Lys Leu Vall Asn Au Val Thr Qu

cys Val Ala Asp Gu Ser Ala G u S Lys
Thr Ley, PhgsAy Asp Lys Leu Q/é'ﬁ%l\%ﬁﬁ%mr
Thr Tyr Gly,Gu Met Ala Asp Cys Cys Ala Lys G n

140 <2A8n @RU Cys Phe Leu A n H's Lys ASP Asp Asn Pro Asn Leu Pro Arg
Met Cys Thr Ala Phe H s Asp

Gy ser Asp Ala 35 40 45

dy Au du_Asn _50 55 60
Leu G n dnf 25 70 75
X- 13991.

Ph
Phe Al a §m¥%’§% Eys ‘el'hr

ser Leu 100=1065 110 Hi s
Leu Arg Qu 115 120 125
GQu Pro Qu. Arg 130 135
145

150 160, .leu val Arg Pro Qu Val Asp val

Asn (]fgg} 135“17513]61%5%? ®Thr Phe Leu Lys Lys Tyr Leu Tyr Au lle Ala Arg
Arg H's 180 185 190 Pro Tyr Phe Tyr Ala Pro GluLeu Leu Phe Phe Ala LyS Arg
Tyr 195 200 205 Ala Ala Phe Thr Au Cys Cys G n Ala Ala Asp Lys Ala

Lys
Na@ég” Leu 210 215 220 Leu Pro Lys Leu Asp Qu Leu Arg Asp u Ay Lys

Al a 998s Sintedic 2onsEaRt235 240 Lys G n Arg Leu Lys Cys Ala Ser Leu Gn

Lys Phe d
Ser <@Pf> Af

AQu Arg Ala 245 250 255 Phe Lys Ala Trp Ala Val
Phe Pro Lys Ala 260 265 270 d uPhe Ala du val

Ala Arg Leu
Ser Lys Leu Val

Thr ¥$§DVJﬂeH1dr%ﬁyL?ﬁ% Bﬁﬂ TﬁLSSer Asp val Ser Ser Tyr Leu g}u Gly
. 10

Ala Ala 555 Glu Phe ITe Ala Trp Leu val Lys Gly

Gln
: 25

Leu
45

His Phe

40

Ala His 5§s Ser Glu val Ala Arg Lys Asp

GIn
60

Asn Phe Lys Ala Leu val Iie Ala

50

Leu
55

Phe Ala Tyr

asn Glu val
75

His val Leu val

70

Cys Phe Glu

65

Pro Asp Lys

Ala Glu

90

val Ala Glu AsSn

85

Ala Lys Thr Cys Asp ser Cys

Leu His Leu Phe Thr val Ala

100

Leu
105

Thr Gly Asp Lys Cys

Gln
125

Glu 7hr Tyr Gly Glu Met Ala Ala

115

Cys Cys Lys

phe Glin

135

Glu Asn

140

Arg Asn Pro

130

Cys Leu Lys Asp Asp

Glu Thr Ala

150

Arg Leu val Arg Pro val Asp val Met Cys

155

Phe Glu Ile

165

"Asn Glu'Glu Thr Leu

170

Leu Lys Lys Tyr Tyr

Phe Ala Glu Phe Phe Ala

180

His Pro Tyr TYr Pro Leu Leu

185
Lys
205

Thr Glu Cys Cys Gln Ala Ala

200

Ala rhe

195

Lys Ala ASp

Leu Pro Leu Leu Glu Gly

220

Glu
215

Leu
210

Lys ASp Arg Asp Lys

Arg
30

Gly
Leu
Thr
AsSp
Thr
110
Glu
Asn
pPhe
Ala
Lys
190
Ala Ala

Ala Ser

Gly Asp

Glu Glu

Gin GIn .

Glu Phe

30

Lys Ser

95

Leu Arg

Pro Glu
Leu Pro
His
Arg

175

Arg Tyr

Cys

Ser



275 280 285 Thr GQu Cys Cys His Gy ASP Leu Leu Gu Cys Ala Asp ASP Arg
Ala 290 295 300 Asp Leu Ala Lys Tyr

A al aenLyse 18 7yp @14 VAT ah¥Sarg? 8audd? 4P ar
Pro G n Vaks5d450 455 46

Gy 465 470 475 480 5er LYS Qys Oys

305 310 315 320 Leu Lys Qu Cys Cys Gu Lys Pro Le

Ile(,ysGIuAsnGInAs Ser e ser
i

25 330 335 Ala Qu Va

a 340 345 350 30 7 June 2005 MD 02/ 46
Lys Asp val

His Thr Glu Cys Cys His
275

Ala
Lys
305
Ile

Ala

Ala

" His

Glu

385

Tyr

Asn

Lys

- val

Ala

Ala

LysS

Pro

370

Thr

Ala

Leu

Phe

ser
450

Ser

Asp

Leu
Lys
Glu
Asp
ASp
355
Asp
Thr
Lys
Ile
Gln
435
Thr

Lys

Tyr

Ala

Glu

val

Phe

340

val

Tyr

Leu

val

Lys

420

Asn

Pro

Cys

Leu

Lys

Cys

Glu

325

val

Phe

Ser

Glu

Phe

405

GlIn

Ala

Thr

Cys

ser

485

Tyr
Cys
310
Ash
Glu
Ley
val
Lys
390
Asp
Asn
Leu

Leu

LYS

470

val

d y Lys Val

L0 L 9aPr A %Prﬁ?ﬁy‘éggﬁﬁ

Ser

1258

Ser

G u Asn Asp Qu

Val

{CR7

Val

Lys Cys Cys Thr du 5er
Ala Asp Asp Arg

Ser Lys
Ser His
~Leu Pro gé&’%% 22
X-13991. ST25. txt Al a Asp Phe Val.
Gu Ala 355 360 365 LyS Asp VAT
Arg Arg His 370 375 380 Pro ASP Tyr
Lys
Asp
Leu Val GIU Qu Pro G n Asn
. Phe
Arg Tyr Thr Lys Lyd45Val
G u Val 5er Arg Asn Leu
- Lys s Gﬁ’&opr@ Wdedy L\Mﬁ
5er Val Val LepstAsn G
Val Ser Asp Arg Val Thr

Gly Asp Leu Leu Glu Cys
280

Ile
295
Glu
AsSp
ser
Gly
val
375
Cys
Glu
Cys
Leu
val
455

His

val

Cys Glu
Lys Pro
Glu Met
Lys Asp
Met phe
360

Leu Leu
Cys Ala
Phe Lys
Glu Leu

425

val Ar
440 g
Glu val

Pro Glu

Leu Asn

Asn
Leu
Pro
330
val
Leu
Leu
Ala
Pro
410
Phe
Tyr
Ser

Ala

Gln

490

Gin

Leu
315

Ala

Cys

Tyr
Arg
Ala
395
Leu
Glu
Thr
Arg
Lys
475

Leu

Asp

Lys

Glu

Leu

380

AsSp

val

Gin

Lys"

Asn

460

Arg

Cys

28

285

ser
Ly'S
Leu
AsSD
TYr
365
Ata
Pro
Glu
Leu
Lys
Leu

Met

val

%’hﬂ

u Lys

ﬁ%"gﬁ‘?‘fﬂ%} / 43165

Cys Lys—Asn Tyr Ala
Met Phe Leu Tyr Qu Tyr Ala’

LeU Leu Leu Arg Leu Al a

Aha Lhercla urg 386 1380c392140¢er Thu dinr Lyerh&dlylyh: Byg Cys Ala Ala Ala
B#D His Gu Cys T340 405 410 415 A3 Lys val the A0 d u Phe Lys Pro
420 425 430 Leu lle Lys G n Asn Cys G u Leu

ePh
56255Thr

Leu val

Ile

ser

Pro

Tyr

350

Ala

Lys

His

Glu

Gly

Pro

Leu

ser

His

Ser

335

Ala

Arg

Thr

Glu

Pro

415

Glu

Pro

Lys

cys

His

485

Ser

Cys

Leu

n Ala Leu Leu Val
Pro Thr Leu Val

95 Asp Tyr Leu
505 510 Thr Pro
515 520 525 .

Glu’

Arg
Tyr
Cys
400
GIn
TYFr
GIn

val

Ala’

480

Glu



Asn Arg Arg Pro cys Phe 5er Ala Leu Au Val Asp d u Thr Tyr Val 530 535 540
Pro Lys G u Phe Asn Ala Qu Thr the Thr

555 560 Thr

Phe His Ala Asp Ile ) 550
Leu Ser u Lys QU Arg Gn Ile Lys Lys Gn Th?%ﬁ‘eazfiog Val

565 570 Leu Val Lys His Lys Pro Lys Ala Thr Lys i gu Lys
Al a 580%§§2”%'37Val P(LéyTzUS%nn&

Met Asp Asp Phe Ala Ala Phe Val du

Cys S Lys

Ala Asp 595 600 605 Asp LyS ?_lﬁél’%éﬁé/f Pge Ala Gu Qu Gy-Lys Lys Leu

Val Ala Ala 610 615 620 31 7

une

02/ 46227 PCT/ USQ / 43165

X-13991. ST2S.txt Ser A n Ala Ala Leu Ay Leu 625 630 <210> 15 <211> 640
<212bysPRI £Xe3alaBer fAspi Aitg gehigghws Qy320ps IMP3sILGar hevi ¢ construct  <400>
15 Hi's GIyGIuS':@yThr R

15 dn Ala Ala Lys Qu Phe ile Ala inp
. Ser Gy Ash arBrargPPoo Riye her sé&it wlddipu @y

Gy Ser d

yl&ly dy Ay

Phe Thr

Ser>#p Ala H's

Arg Phe Lys Asp Leu Ay G u du Asn Phe

+ 80 wval Pro Lys Glu Phe Asn
' 530

Ccys Fhr Leu Ser Glu Lys

545

550

val Glu Leu val Lys His

Ala val

565

Met Asp Asp Phe
580

Asp Asp Lys Glu Thi Cys
595

Ala Ser GIn Ala Ala Leu
610

<210>

<21l>
212>

<213>

<220>
<223>
<400>

1

"~ 14

631
PRT

Ala Glu Thr phe Thr
535

Glu Arg GIn Ile Lys
555

Lys Pro Lys Ala Thr
© 570

Ala Ala phe val Glu
585

Phe Ala Glu Glu Gly
600 '

Gly Leu
615

Artificial Sequence

synthetic construct

14

His val Glu Gly -’ghr' Phe Thr Ser Asp val ser

10

' Gln Ala Ala !2.365 Glu phe Ile Ala Trp Leu val

25

. Gly Gly g}y ser Gly Gly Gly Gly Ser Gly Gly

40

His 15.55 Ser Glu val A1a,|51-!iss Arg Phe Lys Asp

glge Lys Ala teu val Leu Ite Ala phe Ala 6Gln

70

75

r Asp Val Ser ot Tyr Leu Qu u 1 5 10

Leu Val Lys Ay Arg Ay Ser 20 25 3
GV AspycleerhEtyrdy Gy 35 40 45
Lys ¥ér Qu Val Ala His 50 55 60
Lys Ala Leu Val Leu Ile 65 70 75

Phe His Ala Asp Ile
540 '

Lys Gln Thr Ala Leu
560

Lys Glu GIn Leu Lys
575

Lys Cys Cys Lys Ala
590

Lys Lys Leu val Ala
605

Ser Tyr Leu Glu Gly
15

Lys Gly Arg Gly Gly
Y 30

Gly ﬂy ser Asp Ala

teu Gly Glu Glu asn
60

Tyr Leu Gin GIn (8:55



Ala Phe Ala Gn Tyr Leu Adn A@n CysPro Phe Qu Asp Hs Val Lys 85 90 95
Leu Val Asn Qu Val Thr Gu Phe Ala Lys Thr cys Val Al a Asp géu 100 105
110 Ser Ala A u Asn Cys Asp Lys Ser Leu H's Thr Leu Phe Gly7 ?FEQ%5 115
120 125 : Thr Val Ala Thr Leu Arg Qu Thr Tyr Gy Asp
130 135 1 gtbl%&\é@s Cys Ala'Lys Gn QQu Pro Gu Arg Asn d ?CEQS%%BHQI‘S&U Gn
His 145 150 155 160 Lys Asp Asp Pro Asn Leu Pro Arg +eu-Val Arg Pro
Gu Val Asp 165 170 175 val Nef“%ﬁﬁTﬁTZSAltétPhe His Asp Asn Gu Qu Thr
Phe Leu Lys Lys 180 185 190 32 7 June 2005 WD 02/46227 PCT/ 0S01/ 43165

X- 13080l PBE XUt Rsp Tys MaduLys/Le@ vall hen Alla Yalg TAr gs1di BheéPrda Tyr 'Phe Tyr Al a
Pro Gu 195 200 235 Lea Leu Phe Pe Ala Lys Arg T97 Lys Ala Al a Phe Thr
Gu Cys Cys 210 215 220 dAn Ala Ala Asp Lys Ala Ala Cys Leu LeU Pro Lys

. Leu Asp it cylseval A2 Rp0chiBBer40al clu MBhdcysSRspdlysGer bys Ala Ser ser Ala
Lys A n Arg Ledblkys Cys Al a 24550 255 ser Lewl@ n Lys Phe Ay Qu Arg
Ala Phe Lys Ala Trp Ala val Ala 260 265 270 IIIE Arg Leu Ser A n Arg Phe
- Pro | ~2€ 5 8 Val Thr Asp Leu
o T B A G R oR e AP I st T

Thr Tyr Gly Glu Met Ala Asp Cys Cys Ala Lys Gln Glu Pro Glu Arg
130 135 140

Asn Glu Cys Phe Leu Gln His Lys Asp Asp Asn Pro Asn Leu Pro Arg
145 150 155 160

teu val Arg Pro Glu val Asp val Mmet Cys Thr Ala Phe His Asp Asn
165 170 i75

Glu Glu Thr Phe Leu Lys Lys Tyr Leu Tyr Glu Ile Ala Arg Arg His
180 185 : 190

Pro Tyr Phe Tyr Ala Pro Giu Leu Leu Phe Phe Ala Lys Arg Tyr Lys
195 200 : 205

Ala Ala Phe Thr Glu Cys Cys GIn Ala Ala Asp Lys Ala Ala Cys Leu
210 215 220

Leu Pro Lys Leu Asp Glu Leu Arg Asp Glu Gly Lys Ala Ser Ser Ala
225 - 230 235 240

Lys GIn Arg Leu Lys Cys Ala Ser Leu GIn Lys Phe Gly Glu Arg Ala
245 250 255

Phe Lys Ala Trp Ala val Ala Arg Leu Ser Gln Arg Phe Pro Lys Ala
- 260 265 270

Glu Phe Ala Glu val Ser Lys teu val Thr Asp Leu Thr Lys val His
275 - 280 285

Thr GTuﬁ Cys Cys His Gly Asp Leu Leu GTu Cys Ala Asp ASp Arg Ala
290 295 Y 300 b ASP AT9

Asp Leu Ala Lys Tyr Ile Cys Glu Asn Gln Asp Ser Ile Ser Ser Lys
305 : 310 315 320

Leu Lys Glu Cys Cys Glu Lys Pro Leu teu Glu Lys Ser His Cys Ile
325 o 330 335

Ala Glu val Glu Asn Asp Glu Met'Prb Ala Asp Leu Pro Ser Leu Ala
| 340 345 350
‘ 30




Leu LeU GQu Cys Ala Asp Asp Arg Ala Asp Leu Ala Lys Tyr Ile Cys 305 310
315 320 Au Asn An Asp Ser Ile Ser Ser Lys Lea Lys Qu Cyfééy So83u Lys
325 330 335 Pro Leu Leu Qu Lys Ser His Cys Ile Ala Gu Va u Asn Asp
Gu 340 _345 350 Met Pro Ala Asp Leu Pro Ser Lea Ala Ala_Asp Phe Val Qu
Ser Lys Y@8248¢7 365 Asp Val Cys Lys Asn Tyr Ala G u A ZGIEHEH/al Phe
Leu Ay nmet 370 375 380 Phe Leu Tyr u Tyr Ala Arg Arg H'SPro Asp Tyr
Ser val Val Leu 385 390 395 40013PgL.smeb,wtg Leu Ala Lys Thr Tyr Gu Thr
Thr Leu A u Lys Cys Cys 405 410 415 Ala Ala Ala Asp Pro His Gu Cys Tyr
Al a Ass adfslphPhea1Aspu Qe RReas &gdasn 425 B30 AbYSyRralew ¥ah Gu Gu Pro Gn
Asn Leu |1 &35bys @ n Asn cys3 435 440 44365Leu Phe Gu G n Leu Ay GQu
Tyr Lys Phe G n Asn Al a Leu Leu Val 450 455 460 33 7 June 2005 WO

S8 LRI o T T e A 2 T

Lys Val Ay Ser Lys Cys Cys Lys His Pro 485 490 495 Qdu Ala Lys Arg Met

. Pro S Leu Se Val Val L 505 510 Asn G n Leu cys
Val %’u ﬁ}?yg ﬁ@ % ‘ﬁ”o“’x}’a L Ao A&@ WAIThERE &I 555 Thr 530 cys
cys Thr Au Ser Leu Val M Arg Arg Pro Cys Phe Ser 53 40 Ala Leu Gu Va

Asp g u_Thr Tyr  Val Pro Lys Qu the Asn Ala G u
Thr Thr Leu’Glu Lys Cys Cys Ala Ala Ala Asp Pro His Glu Cys Tyr

405 410 415

Ala Lys val Phe Asp Glu Phe Lys Pre Leu Val Glu Glu Pro Gln Asn
420 425 430

Leu Ile Lys GIn Asn Cys Giu Leu Phe Glu GIn teu Gly Glu Tyr Lys
435 440 445

Phe Gln Asn Ala Leu Leu val Arg Tyr Thr Lys Lys val Pro Gln val
450 455 460

Ser Thr Pro Thr Leu val clu val éer Arg Asn Leu Gly Lys val G1
465 . 470 g 475 - Y y' 485

Ser Lys Cys Cys Lys His Pro Glu Ala Lys Arg Met Pro Cys Ala Glu
. 485_ 490 495

Asp Tyr Leu Ser val val Leu Asn Gin Leu Cys val Leu His Glu Lys
500 505 510

Thr Pro val Ser Asp Arg val Thr Lys Cys Cys Thr Glu Ser Leu val
515 520 525

 Asn Arg Arg Pro Cys Phe Ser Ala Leu Glu val Asp Glu Thr Tyr val
~ 530 R 540

Pro Lys Glu Phe Asn Ala Glu Thr phe Thr Phe His Ala Asp Ile Cys
545 N 550 . 3555 ' 560 -

Thr Leu Ser Glu Lys Glu Arg Gln Ile Lys Lys GIn Thr Ala Leu val
565 570 575

Glu teu val Lys His Lys Pro Lys Ala Thr Lys Glu GlIn Leu Lys Ala
580 585 590

‘val Met Asp Asp Phe Ala Ala Phe val Glu Lys Cys Cys Lys Ala As
595 © 600 &5 P

Asp Lys Glu Thr Cys phe Ala Glu Glu Gly Lys Lys Leu val Ala Ala
610 R 1 620
‘ 31



545 550 555 560 Thr Phe Thr Phe H's Ala Asp Ile Cys Thr Leu Ser G u Lys
G u Arg 565 570 575 Gn lle Lys Lys An Thr Ala Leu Val GJ{.JJLeuqugl Lys
H's Lys Pro 580 585 590 Lys Ala Thr Lys Gu G n Leu Lys Ala AV t Asp
Asp Phe Al@odk@z7 595 600 605 Phe Val G u Lys Cys Cys LyspAt/gstimBicAsp Lys
G u Thr Cys Phe Ala 610 615 620 Gu GQu Ay Lys. Lys Leu Val Ala Ala Ser
Gn Ala Ala Leu Gy Leu 625 6301698 €49 H:<210> 16 F <211>-624 <212> PRT
<213> Artificial Sequence <220> <223> synthetic construct <400> 16 Hi s
Ay Qu @y_Thr. Phe Thr Ser Asp Leu Ser Lys Gn Met Qu Au 10 15 du Al a
val $ r's"gG]_“eNPl*Péall}eé' L$Hp Leu Lys Asn Gy Gy Pro Ser 20 25 30 34 7 June
2005°°"WD 02/ 46227 P O /43165 X-13991.5125.txt Ser Gy Ala Pro Pro Pro
Ser Asp Ala His Lys Ser Gu Val Ala Hs 35 40 45 Arg Phe Lys Asp Leu Ay
3 u<2l0>Ada Phe Lys Ala Leu Val Leu Ile 50 55 60 Ala Phe Ala A n Tyr Leu
Gn 'T;_cyfioPro Phe Glu Asp His Val Lys 65 70 75 80 Leu Val Asn G u Val
The U Phe Ala Lys. Thr cys Val Ala Asp Qu 85 90 95 Ser Ala Qu Asn CYS

* Asp 4292> SertLeu His The Leu Phe Ay Asp Lys

<213> Artificial Sequence

<220>

<223> synthetic éonstruct

<400> 15

gis Gly Glu Gly ghr Phe Thr Ser Asp ¥S1 Ser Ser Tyr Leu ggu Glu

GIn Ala Ala 5%5 Glu Phe 1le Ala ggp.Leu val tys Gly ggg Gly ser

ser Gly %}a Pro Pro Pro Ser E%y-G1y Gly G1y Gly 2§r Gly Gly Gly

Gly Ser Gly Gly Gly Gly Ser Asp Ala His Lys Ser Glu val Ala His
50 55 60 ‘

Arg Phe Lys Asp teu Gly Glu Glu Asn Phe Lys Ala Leu val Leu Ile
65 70 ‘ 75 80

Ala phe Ala GIn Tyr Leu GIn GIn Cys Pro Phe Glu Asp His val Lys
85 ' 90 _ 95

teu val Asn Glu val Thr Glu pPhe Ala Lys Thr Cys val Ala Asp Glu
- 100 ' ' 105 110

Ser Ala Glu Asn Cys Asp Lys Ser Leu His Thr Leu Phe Gly Asp Lys
115 - 120 125 :

‘Leu Cys Thr val Ala Thr Leu Arg Glu Thr Tyr Gly Glu Met Ala Asp
130 135 ' 140 \

Cys Cys Ala Lys. GIn Glu Pro Glu Arg Asn Glu Cys Phe Leu GlIn His
145 : 150 155 ‘ 160

Lys Asp Asp Asn Pro Asn Leu Pro Arg Leu val Arg Pro Glu val Asp -
' 165 : 170 175

val Met Cys Thr Ala Phe His Asp Asn Glu Glu Thr rhe Leu Lys Lys
_ - 180 185 - 190



100 105 110 Leu Cys The Val Ala The Leu Arg Gu The Tyr Ay Ju Mt Al a ASP
115 120 125 Cys Cys Ala Lys Gn QQu Pro Gu Arg Asn Qu Cys Phe Leu dn
H's 130 135 140 Lys Asp Asp Asn Pro Asn Leu Pro Arg Leu Val '#§28% qu
Val Asp WIUBHEY 155 160 Val nmet Cys Thr. Ala Phe Hi s ASSTASRYERIES G u The
Phe Leu Lys Lys 165 170 175 Tyr Leu Tyr Gu Ile Ala Arg Arg H's Pro Tyr
Phe Tyr Ala Pro Gu 180 185 1901B%A1.5825 Rix¢ Phe Al a Lys Arg-Tyr Lys Al a
Ala Phe The Gu Cys Cys 195 200 205 dGn Ala Ala Asp Lys Ala Ala Cys Leu
Leu 1% 0Ldyy by - @4 uABTe @1H ArgUa 191‘521:»502:%9 PRE G9rASR Bh! LY Lys Ala ser Ser
Ala Lys Am9Arg Leu Lys Cys20fl a 22s 230 2330840 Ser LeU dn Lys Phe Ay
GQu Arg Ala Phe Lys Ala Trp Ala Val Ala 245 250 255 Arg Leu Ser d.n Arg

. Phe y I P | v r 6 Leu Val The Asp
Leu @H%ﬂégygh@ﬁe&\th 'i'Eg %?&E&S&gaaﬁs& 3(5 T/Rgp&ugggs %ég 285 Leu Leu Gu
cys Ala ASP ASP Arg Ala Asp Leu Ala Lys Tyr Ile cys 290 295 300 35 7 June
. 200%1{1\/%?3031/ 4%27 RSCTHUS,,%/él?’l% LX- 1';}99%.ST25.txt Ju Asn A n Asp Ser Ile
Ser Sser” LysS 1EOPLYE 6rf OOy S8 GHBM 158 B3y AFPat g@ Pro LeU LeU G u
Lys Ser Hs Cys Ile Ala Gu vVal AU Asn ASP Ju 325 330 335 Mt Pro Ala

Asp Leu Pro. Ser Leu a Ala 'ASE Phe Val GQu Ser Lys 340 345 350
Arg Asp Glu Gly Lys Ala Ser Ser Ala Lys Gln Arg Leu Lys Cys Ala

245 250 255

ser Leu GIn Lys Phe Gly Glu Arg Ala Phe Lys Ala Trp Ala val Ala
260 ' 265 270

Arg Leu Ser Gln Arg Phe Pro Lys Ala Glu Phe Ala Glu val Ser Lys
275 280 ‘ 285

teu val Thr Asp Leu Thr Lys val His Thr Glu Cys Cys His Gly As
290 295 3360 Y y Ase

Leu teu Glu Cys Ala Asp Asp Arg Ala Asp Leu Ala Lys Tyr Ile Cys
305 310 315 320

Glu Asn GIn Asp Ser Ile Ser Ser Lys Leu Lys Glu Cys Cys Glu Lys
325 330 335

Pro Leu Leu Glu Lys Ser His Cys Ile Ala Glu val Glu Asn Asp Glu
© 340 | 345 350

Met Pro Ala Asp Leu Pro Ser teu Ala Ala Asp Phe val Glu Ser Lys
355 . 360 365

Asp val Cys Lys Asn Tyr Ala Glu Ala Lys Asp val Phe Leu Gly Met
370 375 380 -

Phe teu Tyr Glu Tyr Ala Arg Arg His Pro Asp Tyr ser val val Leu
3_85 ‘ 7 390 - 385 400

Leu Leu.Arg Leu Ala Lys Thr Tyr Glu Thr Thr Leu Glu Lys Cys Cys
‘ 405 410 415

Ala Ala Ala Asp Pro His Glu Cys -Tyr' Ala Lys val phe Asp Glu pPhe
420 . 425 430

Lys Pro Leu val Glu Glu Pro Gln Asn Leu Ile Lys Gln Asn Cys Glu
435 440 445

reu Phe Glu GIn Leu Gly Glu Tyr Lys Phe GIn Asn ‘Ala Leu Leu val
450 455 460 '
L 33 o




Asp Val Cys Lys Asn Tyr Ala Qu Ala Lys Asp Val Phe Leu Ay Mt 355 360

365 Phe Leu Tyr AQu Tyr Ala Arg Arg Hs Pro Asp Tyr Ser Val \Val 370
375 380 Leu Leu Arg Leu Ala Lys Thr Tyr Gu Thr Thr Leu @ (J¥0%&2 oys
385 390 4 Ala Ala Ala Asp Pro Hs Au Cys Tyr Ala Phe Asp
G u Phe 3%@0%%%21115 Lys Pro Leu Val AU Qu Pro Gn Asn HE?E"%W&“E% An
Asn Cys Qu 420 425 430 Leu Phe Qu Gn Leu Ay GQu Tyr Lys—Phe A n Asn
Ala Leu Leu Val 435 440 445 AFg-3P9+-SfkP-1¥% Lys Val Pro @ n Val. Ser Thr
Pro Thr Leu Val du 450 455 460 val ser Arg Asn Leu Ay Lys Val @y Ser
Lys %ETWSI'H{'yEySI-ﬁLSS Rrad pASB147Q7145Er 480 prad thriLau s dyug Met” Pro Cys Al a
Au A& Tyr Leu Ser VHIO Val Leu 485 4905495 Asn G n L4A® Cys Val Leu.H s
G u Lys Thr Pro Val Ser Asp Arg Val 500 505 510 Thr Lys'cys Cys Thr Qu
Ser U s¥AlArfSAsALEY ANG %vso\fsvsnl}’@erseys c§;5cg:§29 s3 prdl @ Leu Gu Val Asp
G u Thr Tyr Val PH85Lys u Phe As480Al a G u 530 ¥33519§40 Thr Phe Thr Phe
Hs Ala Asp Ile Cys Thr Leu Ser Qu Lys AQu Arg 545 550 555 560 .dn lle

" Sine B ke 4 574 0By Fes s Mt it lle A3 T Lys ar

G n Leu Lys Ala val Met Asp Asp Phe Ala Ala 580 585 590 Phe Val GQu Lys
Cys %GW%S_:??' &9 150 H‘ssgﬁ; lﬂy;:r s, BA% SAéIr'aAsp Arg val

525

Thr Lys Cys Cys Thr Glu Ser Leu val Asn Arg Arg Pro Cys Phe Ser
- 530 535 540

Ala Leu Glu val Asp Glu Thr Tyr val Pro Lys Glu Phe Asn Ala Glu
545 550 555 560

Thr phe Thr Phe His Ala Asp Ile Cys Thr teu Ser Glu Lys Glu Arg
565 570 575

GIn ITe Lys Lys GIn Thr Ala teu val Glu Leu val Lys His Lys Pro
580 585 590

Lys Ala Thr Lys Glu GIn Leu Lys Ala val Met Asp Asp Phe Ala Ala
595 600 605

Phe vaﬂ Glu Lys Cys Cys Lys Ala Asp Asp Lys Glu Thr Cys phe Ala
610 615 P AR B 620 d

Glu Glu Gy Lys. Lys Leu val Ala Ala Ser GlIn Ala Ala Leu Glv L
625 630 635 Y Ggg

<210> 16 -
<211> 624
<212> PRT : -

<213> Artificial Sequence -

<220>

<223> synthetic construct

<400> 16 ' _

His Gly Glu Gly Thr Phe Thr ser Asp Leu Ser Lys Gln .Met VG'Iu Glu -
1 : 5 10 15

Glu Ala val Arg Leu Phe Ile Glu Trp Leu Lys Asn Gly Gly Pro Ser
20 _ 25 ' 30
34




595 600 605 Gu GQu Gy Lys Lys Leu Val Ala Ala Ser A n Ala Ala Leu Gy
<212> PRT <213> Artificial sequence

Leu 610 615 620
<220> <223> synthetic construct

Ser Asp LgH p2REa2kYs A n Met Gu GQu

Gu Trp Leu
Gy dy dy dy Ay Ser Ay Glyx

bisbor koo

<210> 17 <211> 640

Asp Ala H's Lys Ser du Val

G u Asn Phe Lys Ala Leu Val

d u Phe

Asp Lys ser

A 2L
Leu His Thr

. Al a Attg Pheu yAr gsfdieau iy
uPro Qu Arg

Lys G n

81
June 2005 WD 02/ 46227 PCT/ USOl / 43165

Al

t

<400> 17 H's Gy G u d {4 28 Thr
151015 du Aa /ﬁgogﬂh% Phe Ile
ro

Leu ile

ys Thr cys Val 4
Leu Phe Gy Asp Lys
Gt wshl rheMeys Alla 1AapvaiSQed 352140

a Asp du

ys Asn Ay Ay Pro ser 20 25 30 Ser Ay Ala Pro
Ay Ser

ro Ser
Gly G=y-dy Ay Ser

Arg Phe Lys Asp Leu Ay Qu
65 70 75 80 Ala Phe Ala A n Tyr Leu
G n MGy AlRr Breweo @ra FIpAsh @ 1waHisLyys $6rouluoeal pda Hial ' Asn Qu Val Thr
100*>105 110 Ser Ala G u Asn Cys
115 120 125 Leu Cys Thr Val

n Qu Cys Phe BBu G n H s

cys cys Ala
145 150 155 160 37 7

X-13991. ST25. t xt

Ala phe Ala GlIn Tyr Leu Gln Gin Cys Pro Phe Glu Asp His val Lys
65 70 75 80

teu
Ser
Leu
Cys
Lys
145
- val
Tyr
Leu
Gln
AT
225
‘VSer
Arg

- Leu

Leu

vai

Ala

Cys

Cys

ASp

Met

Leu

Leu

Ala
210

Asp

Leu"

Leu

val

Leu

ASn

Glu

Thr

115

Ala
Asp
Cys
Tyr
Phe
195
Ala
Gilu
Glin
Ser
Thr

275

G'I'u

290

Glu
Asn
100
val
Lys

AsSn

Thr,

Glu.

180

Phe

Asp’

Gly
Lys
GIn
260

Asp

cys

val
85

Cys
Ala
Gln

Pro

Ala
165

Ile

Ala

Lys

Lys

Phe

245

Arg

Leu

Ala

Thr

Asp

Thr

Glu

Asn

150

Phe

Ala

Lys

Ala

Ala
230
G'I'y
Phe

Thr

Asp

Glu
Lys
Leu
Pro
135
Leu
His
Arg
Arg
Ala
215
Ser

Glu

Pro

Lys

Asp
295

Phe
Ser
Arg
120
Glu
Pro
Asp
Arg
Tyr
200
Cys
Ser
Arg
Lys
val
280

Arg

Ala
Leu
105
Glu
Arg
Arg
Asn
His
185
Lys
Leu
Ala
Ala
Ala
265

His

A'i_a

Lys
20

His

Thr

-Asn

Leuy

Glu

170

Pro

Ala

Leu

LyS

Phe

250

Glu

Thr

Asp

.Thr

Thr

Tyr

Glu

val

Cys

Leu

Gly

Cys

140

Arg

155

Glu

Tyr

Ala

Pro

Gin

235

Lys

Phe

Glu

Leu

Thr
Phe
Phe
Lys
220
Arg
Ala
Ala

Cys

Ala

300

35

val
Phe
Glu
125
Phe
Pro
Phe
Tyr
Thr
205
Leu
Ley
Trp
Glu

Cys
285

| Lys

Ala
aly
110
Met
Leu
Glu
Leu
Ala
190

Glu

Asp

Lys

Ala

val

270

His

Tyr

AsSp
95

Asp
Ala
GlIn
val
Lys
175
Pro
Cys
Glu
Cys
val
255

ser

'G'iy

Ile

Glu
Lys
Asp

His

Lys
Glu
Cys
Leu
s
Ala
Ly.s
Asp

Cys



LYS Asp-Asp Asn Pro Asn Leu Pro Arg Leu val Arg Pro Qu Val Asp 165 170

175  Val Met Cys Thr Ala Phe His A5 ASn Gu Gu Thr Phe Ley lys, s 180
185 190 ig,rzhgﬁﬁyr Gulle Ala Arg Arg H's Pro Tyr Phe ﬁng%ﬁg Gu
195 200 285 $&f*4eu Phe Phe Al a Lys Arg Tyr Lys Ala Ala P 1§ Cys Cys
210 215 220 Gn Ala Ala Asp Lys Ala Ala Cys Leu Leu Pro Lys Leu Asp GQu
Leu 225 230 235 240 Arg Asp GXol383}-E15.AKB ser Ser Ala tys” A n Arg Leu
Lys Cys Ala 245 250 255 Ser Leu G n Lys Phe ply Au Arg Ala Phe Lys Al a
Trp &l A¢al N Asp 280 PRS s Gefrig sl ebu 365 &30 ek EyBhenPrigsLys Ala G u Phe
Ala 8y Val Ser Lys 26 280 285 Leu3val Thr ASP Leu Bag Lys Val H s Thr

GQu Cys Cys Hs Ay Asp 290 295 300 Leu Leu Gu Cys Ala ASP ASP Arg Al a
CAsp baY AL A dyy 81 Y s % 3i9 0 Asp Ser |le ser
ser Lys Leu Lys uGgl%?(%% icéggﬁfyég%%é%g%‘ g})g&g rgag,igt}GLeu G u Lys Ser

Hs Cys Ile Ala Au Val GQu Asn Asp u 340 345 350 Met Pro Ala Asp Leu
.Pro Ser Leu-Al a Al a he Val _d u. ser Lys 5360 365 Asp Val Cys Lys
Asn %tr ”}I’x?g“é §I§g¢§"f§§ %L\efm';j@h@mﬁpcﬁ’fgﬁ k’/gf QH0S%75Y880  Phe Leu Tyr
Gu Tyr Ala Arg Arg H's -Pro ASP Tyr Ser Val Val Leu 385 390 395 400 Leu
Leu Arg ;Iifu Ala Lys Thr '@/r QJdu _Thr Thr Leu G u Lys Cys Cys 405 410 415
Aa M VAl LYASH PASTHY %ggggﬂ?ykywapl_\ﬁl ygg UseS WMot u Phe 420 425
430 38
~ phe Leu Tyr Glu Tyr Ala Arg Arg His Pro Asp Tyr Ser val val Leu
370 375 - 380

Leu Leu Arg Leu Ala Lys Thr Tyr Glu Thr Thr Leu Glu Lys Cys Cys .
385 390 395 400

Ala Ala Ala Asp Pro His Glu Cys Tyr Ala Lys val Phe Asp Glu Phe
405 410 415

Lys Pro Leu val Glu Glu Pro GIn Asn Leu Ile Lys GIn Asn Cys Glu
420 425 430

Leu Phe Glu Gln Leu Gly Glu Tyr Lys Phe GIn Asn Ala Leu Leu val
435 440 445

_Arg Tyr Thr Lys Lys val pPro Gln val Ser Thr Pro Thr Leu val Glu
450 455 460

val ser Arg Asn teu Gly Lys val Gly Ser Lys Cys Cys Lys His Pro
465 ‘ 470 475 480

Glu Ala Lys Arg Met Pro c'ys Ala Glu Asp Tyr Leu Ser val val Leu
485 490 _495

Asn GIn Leu Cys val Leu His Glu Lys Thr Pro val Ser Asp Arg val
. 500 - 505 510

 Thr Lys' Cys Cys Thr Glu Ser Leu val Asn Arg Arg Pro Cys Phe Ser
515 520 . 525

Ala Leu Glu val Asp Glu Thr Tyr val Pro Lys Glu Phe Asn Ala Glu
© 530 i 535 540

Thr pPhe Thr Phe His Ala Asp Ile Cys Thr Leu Ser Glu Lys Glu Arg
545 _ 550 ' 555 560

Gln I1le Lys Ltys GIn Thr Ala Leu val Glu Leu val Lys His Lys Pro
- 565 570 : . 575
.o 36



7 June 2005 WO 02/46227 PCT/ USOl /43165 x-13991.sT25.txt LyS Pro Leu Val

GlU QQu Pro @n Asn Leu Ile Lys A n Asn Cys Au 435 440 445%% Eéhe Au
Gn Leu Gy Qu Tyr Lys Phe G n Asn Ala Leu Leu Val 450 455 ﬁ
Thr Lys WeYW#*2Pro d n val Ser Thr Pro Thr Leu Val Gu RgEU ﬁ”i‘é’-’WS 480

Val Ser Arg Asn Leu Gy Lys Val ié Ser Lys Cys Cys Lys His Pro 485 490 495
Gu Ala Lys Arg Met Pro Cys Al aX@399hsim2fyextieu Ser Val Vat—=teu 500 505
510 Asn A n Leu Cys Val Leu Hi's Qu Lys Thr- Pro Val Ser Asp Arg val 515

520 pAbaldhhrlys € SLNiLyS A1aSed1 het AP |As§5$h@fﬂéfmff0 Cys Phe Ser 530
535 540 Ala L' Ju Val Asp d3g5Thr Tyr Val Prg9tys A u Phe Asn Ala Qu

545 550 555 560 Thr Phe Thr Phe His Ala Asp Ile cys Thr Leu Ser Qu Lys

. GQu 5 L V G u Leu Val Lys
H s 'ﬁgfg"gp%}?s‘g’é ég% C%O %1§IASPT%$F' %Q Génusg %yligﬁ'eLgs Ala Val Met Asp
Asp Phe Ala Al a 595 600 605 Phe VaI GI u Lys Cys Cys Lys Ala Asp Asp Lys

Phe Ala 610

X UG 1 ? _{%s Lys Leu Val Ala Ala Ser
G n % % [e&yseaps L&Y V A %fdae%%r 6 'OA ?2‘1 Lo Qlythet 2gs <0125 PRT
<213> Art| ficial Sequence <220> <223> syn heti c construct

<210> 17

<211> 640

<212> PRT

<213> Artificial Sequence

<220>

<223> synt_he'c;ic construct

<400> 17

His Gly Glu Gly Thr phe Thr Ser Asp Leu Ser Lys Gln Met Glu Glu
1 5 10 15

Giu Ala val Arg Leu Phe Ile Glu Trp Leu Lys Asn Gly G'ly‘Pro Ser
20 25 30

ser Gly g'sla Pro "Pro Pro Ser G;l)y Gly Gly Gly Gly ser Gly Gly Gly
: B! 45

| Gly ggr Gly Gly Gly Gly ggr Asp Ala His Lys ger Giu val Ala His
0 .

Arg Phe Lys Asp Leu Gly Glu Giu Asn Phe Lys Ala Leu val Leu Ile
65 ) 70 75 _ 80

Ala Phe Ala GIn B_’n? Leu GIn Gln Cys Pro Phe Glu Asp His val Lys
i ) 95

‘Leu val™Asn Glu val Thr Glu phe Ala Lys Thr cys val ala Asp Glu
100 165 110

ser Ala Glu Asn Cys Asp Lys Ser Leu His Thr Leu Phe Gly Asp Lys
_ 115 - 120 125

Leuv Cys Thr val Ala Thr Leu Arg Glu Thr Tyr Gly Glu Met Ala Asp
130 _ : 135 140

Cys Cys Ma Lys GIn Glu Pro Glu Arg Asn Glu cys Phe Leu Gln His
145 - 150 155 ' 160
A 37 .



39 7 June 2005 WD 02/46227 PCT/US01/ 43165 X-13991. ST25.txt <400> 18 His
Val Qu Ay Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Qu dy_ 15 10 15 dn
Ala Ala Lys GQu Phe Ile Ala Trp Leu Val Lys Ay Arg Ay Al a7 dgneg0ly @ u
Pro 3ys 5@ @ys23sp Lys T4hOr His Thr cys Pro Pro cys Propéiraisobeziesd u Leu
Leu Gy Gy Pro 5er Val Phe Leu Phe Pro Pro Lys Pro 50 55 60 Lys Asp Thr
Leu Met Ile Ser Arg Thr Pro G uxVgkochhkreysxyYal Val 65 705780 Val Asp
Val ser Hs Qu. Asp Pro Au Val Lys Phe Asn Trp Tyr Val 85 90 95 Asp Qvy
Val Ju Val H's Asn Ala Lys Thr Lys Pro _Ar GlJ(iﬁj n_ 100 105 110 Tyr
psn 847 AR AT) AR EE/AF VAP Pg@ﬁ«%ﬂﬁ@@%ﬁ?g Gap €bLve} Ssein 115 120 135
Asp Trp LeU Asn Ay Lys A u Tyr Lys s Lys Val Ser Asn Lys Ala 130 135 140
Leu Pro Ala Pro Ile Qu Lys Thr Ile_Ser Lys Ala Lys Gy Gn Pro 145 150

- 155 ¥Bb MeAr GYETRTP R ehey HimASPyASTTRAU |Ghy TR PRROLSYekyALYSE u G u -Met Thr
165 170 175 Ly®%sn @ n val setBdleu Thr Oys Led¥al Lys Gy Phe Tyr Pro
Ser 180 185 190 Asp Ile Ala Val Qu Trp Qu Ser Asn Ay @ n Pro Qu Asn
“"Asn Tyr LelOByR200u20ke AlysrdhrgThis Pro BrmoPMalTykealaAg 3o Asp Ay 5er Phe
Phe Leu Tyr1930 215 220 5er?00ys Leu Thr Val 288p Lys Ser Arg Trp Gn G n-
Gy Asn Val Phe 225 230 235 240 Ser Cys 5er Val Met H's Qu Ala Leu H's

Asn tes Ubur pAdIIPhE ARalY$s Arg Tyr Lys Ala Ala Phe Thr Glu Cys Cys
210 215 220

GIn Ala Ala Asp Lys Ala Ala Cys Leu Leu Pro Lys Leu Asp Glu Leu
225 230 ) 235 240

Arg Asp Glu Gly Lys Ala Ser Ser Ala Lys Gln Arg Leu Lys Cys Ala
245 250 255

Ser Leu Gln Lys Phe Gly Glu Arg Ala Phe Lys Ala Trp Ala val Ala
260 265 ' 270

- Arg Leu Ser GIn Arg.Phe Pro Lys Ala Glu phe Ala Glu val Ser Lys
275 280 285

Leu val Fthr Asp Leu Thr Lys val His Thr Glu Cys Cys His Gly Asp
290 295 300

Leu Leu Glu Cys Ala Asp Asp Arg Ala Asp Leu Ala Lys Tyr Ile Cys
305 : 310 p_315 ys 320

Glu Asn GIn Asp Ser Ile Ser Ser Lys Leu Lys Glu Cys Cys Glu Lys
325 330 335

Pro Leu Leu Glu Lys Ser His tys Ile Ala Glu val Giu Asn Asp Glu
340 : 345 350,

Met Pro Ala Asp teu Pro Ser Leu Ala Ala Asp Phe val Glu Ser Lys
: 355 . 360 365

" ASp val (fys Lys Asn Tyr' Ala Glu Ala Lys Asp val Phe Leu G1y Met
370 375 380

Phe teu Tyr Glu Tyr Ala Arg Arg His Pro Asp Tyr Ser val val Leu
385 A 3%0 395 : 400

 Leu Leu Arg Leu Ala Lys Thr Tyr Glu Thr Thr Leu Glu Lys Cys Cys
. 405 . ‘ 410 415

Ala Ala Ala Asp Pro His Glu Cys Tyr Ala Lys val phe Asp Glu Phe
420 o 425 :
- ' 38




245 250 255 Ser Leu Ser Leu Ser Pro Gy Lys 260 40 7 June 2005 WO

02/ 46227 PCT/USO /43165 X-13991.5T25.txt <210> 19 <211> Z?iﬂﬁgéi%> PRT
<213> Artificial Sequence <220> <223> synthetic construct 9 Hs
Val A u QyoddthzPhe Thr Ser Asp Val Ser Ser Tyr Leu G u @cy/ushi/#3id 15 Gn
Ala Ala Lys Gu Phe Ile Ala Trp Leu Val Lys Ay Arg Ay Ser 20 25 30 ser
Gy Ala Pro Pro Pro Ser Al a A uxHse9tl)%s28afxtCys Asp Lys Thtr—=-85 40 45 H s
Thr cys Pro Pro'cys Pro AIa Pro Qu Leu Leu Ay Gy Pro Ser 50 55 60 Val

Phe Leu Phe Pr eu er,. Arg 65 70 75 80
Thr Pro 8 ¢ ‘?” f E{ig \7£| 4%“5%&“ ;LL@' {% gb AY gyé‘{? YAsp Pro 85 90 95
d u val Lys Phe Asn Trp Tyr Val Asp Ay Val GI u Val Hs Asn Ala 100 105
110 Lys Thr Lys Pro Arg uG@udnT Asn er Thr Tyr _Arg Val Val 115
- 120 Y \fgll" \:%Ggf'hr‘;%airy'[ééfsl-f@ %p“ FrieddBUAS] 'y Lys Gu Tyr
130 135 40 Lys Cys Lys al Ser Asn Lys a Leu Pro Ala Pro Ile GQu Lys

Thr 145 15(& 155 160 jlle Se}r Ly_? Al a. hLys Glhy A@n P1r01Arg GQu Pro dn val
, T r Lys Lys val Pro Gin val Ser Thr Pro Thr Leu val Glu
- Tyr g Teed Y* 350 475 480

val Ser Arg Asn Leu Gly Lys val Gly Ser Lys Cys Cys Lys HiSs Pro
485 490 495

Glu Ala Lys Arg Met Pro Cys Ala Glu Asp Tyr Leu Ser val val Leu
500 505 510

Asn Gln Leu Cys val Leu His Glu Lys Thr Pro val Ser Asp Arg val
515 520 525

Thr Lys Cys Cys Thr Glu Ser Leu val Asn Arg Arg Pro Cys Phe Ser
530 535 _ - 540

Ala Leu Glu val Asp Glu Thr Tyr val Pro Lys Glu Phe Asn Ala Glu
545 550 555 560

Thr Phe Thr Phe His Ala Asp Ile cys Thr teu Ser Glu Lys Glu Arg
565 570 575

GIn Ile Lys Lys GIn Thr Ala Leu val Glu Leu val Lys His Lys Pro
. 580 : 585 590

Lys Ala Thr Lys Glu GIn Leu Lys Ala val Met Asp Asp Phe Ala Ala
595 ) 600 ‘ 605

Phe val Glu Lys Cys Cys Lys Ala Asp Asp Lys Glu Thr Cys phe Ala
610 615 620

Glu Glu Gly Lys Lys Leu val ala Ala Ser Gln Ala Ala Leu Gly Leu
625 . 630 635 _ 640

- <210> ™18
<211> 264
<212> PRT

<213> Artificial Sequence'

<220>
<223> synthet'ic construct

39




165 170 175 Pro Pro Ser Arg Gu GQu Met Thr Lys Asn G n Val Ser Leu Thr

cys 180 185 190 Leu Val Lys Ay Phe Tyr Pro ser Asp lle Alg Val 2(%&1 Trp
A u Ser 195 200 205 41 7 June 2005 WD 02/46227 PCT/ US01/ 43’&%%

X-13991. S%M?f?.ﬁsn Gy Gn Pro Au Asn Asn Tyr Lys Thr WT/I?%E} “ﬁ;ﬁ])rVal

Leu Asp 220 Ser Asp Gy Ser Phe Phe Leu Tyr Ser Lys Leu Val
Asp Lys Ser 225 230 235 240 |1}l rp.Gn Gn Ay Asnval Phe Ser cys
ser \ajgoMetigdis Gu Ala 245 ZSOkME%%SHPét Asn His Tyr Thr G n Lys Ser
Leu Ser Leu Ser Pro Ay Lys 260 265 270 <210> 20 <211> 264 <212> PRT
<2135 Vi idiuablys @yt Phe eThr<320Asp2%d> Sey rfelneTyrc Leorur Gty <400> 20 Hi s
val &u Ay Thr Phé Thr Ser Asp val 3&er ser Tyr Leul@u Qu 10 15 Gn Al a
Ala Lys Qu Phe Ile Ala Trp Leu Val Lys Ay Arg Ay Ala 20 25 30 du Pro
.Lys S&im &Ys sMapLysysidivheH e Ahd 10ps e 0aPnesQys; RF@ dlvaa1a35 40 45 Pro Gu
Leu Leu Ay dy2lPro Ser Val Phe 25eu Phe Pro Pro B9s Pro 50 55 60 Lys Asp
Thr Leu Met Ile Ser Arg Thr Pro Qu Val Thr cys val val 65 70 75 80

Glu Pro ggs ser Cys Asp Lys Tgr His Thr Cys Pro Pro Cys Pro Ala
4 45

Pro ggu Leu Leu Gly Gly ggo ser val Phe Leu Ehe Pro Pro Lys Pro
0

- Lys Asp Thr teu Met Ile Ser Arg Thr Pro Glu val Thr Cys val val
65 70 75 B8O

~val Asp val ser ggs Glu Asp Pro Glu 331 Lys Phe Asn Trp Tyr val
' 95

Asp Gly val Glu val His Asn Ala Lys Thr Lys Pro Arg Glu Glu Gln
100 105 110

Tyr Asn Ser Thr Tyr Arg val val Ser val Leu Thr val Leu His GlIn
115 120 125

Asp Trp teu Asn Gly Lys Glu Tyr tys Cys Lys val Ser Asn Lys Ala
130 135 Y 140 Y

‘Leu Pro Ala Pro Ile Glu Lys Thr Ile Ser Lys Ala Lys Gly GlIn Pro
145 - 150 1§5 d Y 160

- Arg Glu Pro .GIn val Tyr Thr Leu Pro Pro Ser Arg Glu Glu Met Thr
_ 165 170 175

Lys Asn Gln val Ser Leu Thr Cys Leu val Lys Gly phe Tyr Pro Ser
- 180 185 - 190

- Asp Ile Ala val Glu Trp Glu Ser Asn Gly GIn Pro Glu Asn Asn Tyr
195 © 200 205

| LyS Thr Thr Pro Pro val Leu Asp ser Asp Gly Ser Phe Phe Leu Tyr
210 215 poY 220 Y

Ser Lys Leu Thr val Asp Lys Ser Arg Trp GIn GIn Gly Asn val Phe
225 . 230 235 y 240

Ser Cys Ser Val Met His Glu Ala Leu His Asn His Tyr Thr Gln Lys
245 250 255

Ser Leu Ser Leu Ser Pro Gly tys
260 '
40




Val Asp Val Ser His Qu Asp Pro Qu Val Lys Phe Asn Trp Tyr Val 85 90 95

Asp
110
120
130
Leu
155
165
ser
Asn
Phe
‘Qy
Asn

Gy vVal du Val Hs Asn Ala Lys Thr
Tyr Asn. Ser Thr Tyr Arg Val'val Ser
125 wWwew2s27Leu Asn Ay Lys Au Tyr

Pro Ala Pro Ile Gu Lys Thr xLi®ma3eerdsysxfl a Lys Ely G mPro
160 Arg Gu Pro @n Val
Lys Asn G n Val
190 ASP Ile Al a Val

LT

Tyr Thr

Ser Leu Thr Cys Leu Val

k11> 19% 200 205 Lys Thr Thr

kgﬁz Tyr 210 215 220 Ser
>VaFRPhe

Pro Pro Val
Lys Leu Thr Val

Lys Pro Arg AQu A u-Gn 1
Leu Thr Val TSQEﬁr'F’s'zéﬁﬁ

Lys Cys Lys Val. ser/vAsmsdiys Al a
135 140 42 7 June 2005 WD 02/46227 PCT/USO /13165 X-13991. ST25. t xt

Val

Leu

05
115

145 150

Leu Pro Pro Ser Arg Gu Gu Mt Thr

Lys Gy Phe Tyr Pro
GUTrp u Ser Asn Gy G@n Pro du Asn
Leu Asp Ser Asp Ay Ser

Phe

Asp Lys Ser Arg Trp G n dn
Met His GQu Ala Leu Hi's

225 230 235 240 Ser Cys Ser val

kb B35 TYArthiFi A1 s
<210> 21 <211> 272
“synt hetic construct

<220>

<223>
<400>

gis val Glu Gly

Gln
ser
His
val
65_

Thr

Glu

Lys

‘Ser

Lys

145

Ile

Pro

Leu

Ala

Gly

Thr

50

Phe

Pro

val

Thr

val

Ala

Ala
35

Cys

Leu

G]u

Lys

Lys
115

Leu

130

cys
Ser
Pro

val

‘Lys

Lys

ser

Pro

Phe

val

Phe

100

Pro
Thr
val
Ala

Arg
180

G1y‘

Thr
5
Glu
Pro
Pro
Pro
Thr
85
Asnh
Arg
val

Ser

Lys

165

Glu

Phe

bysngdd 250 255 Ser Leu Ser Leu Ser Pro Gy Lys 260
<%1£> PRT <213> Artificial
<400> 21

synthetic construct
19

pPhe Thr
pPhe 1le
Pro ser
Cys Pro

55

Pro Lys
70

Cys val
Trp Tyr
‘Giu G?u
tLeu His

135
ASn Lys
150
Gly Gln

Glu Met

Tyr Pro

Ser Asp
Ala Trp
25

Ala Glu
40

Ala Pro
Pro Lys
val val

val Asp
105

Gln Tyr
120

GlIn Asp
Ala teu
Pro Arg
fhr LysS
- 185

Ser Asp
200

val

10

Leu

Pro

Glu

AsSp

Asp

90

Gly

Asn

Trp

Pro

Glu

170

Asn

Sequence

Ser Ser Tyr Leu Glu

val

Lys

Leu

Thr

75

val

val

ser

Leu

Ala

155

Pro

Gin

Ala
4

Lys

Ser

Leu

60

Leu

Ser

Glu

Thr

Asn

140

Pro

Glin

val

val
1

Gly

Cys
45

Gly

Met
His
val
Tyr
125
Gly
Ila

val

Ser

Glu
$ 205

Arg
30

ASp

Gly

Ile

Glu
His
110
Arg
Lys
Glu
Tyr
Leu

190

Trp

15

Gly
Lys
Pro
ser
95"
Asn
ya‘[
Glu

Lys

Thr

175

Thr

Glu

Gly
Ser
The
ser
5
Pro
Ala
val
Tyr
Thr
160

Leu

Cys

<220> <223>

ser



Hs Vall Gu @y Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Au Gu 1 5 10 15
Gn Ala"Ala Lys Qu Phe Ile Ala Trp Leu Val Lys Ay Arg Gly7 er 3&5525 30
Ser Ay Ala Pro Pro Pro Ser Ala Gu Pro Lys Ser Cys ASP Lys’ TH?® 40 45

Hi s Thr ro Cys Pro Ala Pro Qu Leu Leu Ay Gy P 55 60
Val he L%aﬂﬁégeso Pro Lys Pro Lys ASP Thr Leu Met Ile Se?elﬁﬁ“t‘i‘%ro 75 80

43 7 June 2005 WD 02/ 46227 PCT{(%@%#%‘J%S X-13991. 5T25. txt=-Thr Pro G u
val Thr cys Val Val Val ASP Val 134 B*%sp Pro 85 90 95 G u Val Lys
Phe Asn Trp Tyr Val Asp Ay Val GQu Val H's Asn Ala 100 105 110 Lys Thr
Lys Mo GAY (18] BraGGlv @sn AS TAS ySeFhiTRhr Prog Viddl Lédalhsp 115 120 125 ser
val LeuZMr val Leu H's & Asp Trp Leu _Iq @y Lys u Tyr 130 135 140
Lys cys Lys Val Ser Asn Lys Ala Leu Pro Ala Pro Ile GQu Lys Thr 145 150
:155 4610 AsplaySedr ke pheardwy syBserGys Pe® Throvd UsprigsGar Val Tyr -Thr Leu
165 3250 175 Pro Pro23€r Arg Gu Ju RBS Thr Lys Asn Q40 Val Ser Leu Thr
cys 180 185 190 Leu Val Lys Ay Phe Tyr Pro Ser ASP Ile Ala val Qu Trp
-Qu Trd FAn 206, 'ﬁ‘il{?ﬁ r Thr Thr Pro Pro
Val fgrj A%p 210 2% é“zsﬁ%égfyisgﬁpggéoég q%ﬁi emigﬂg&?asser Lys Leu Thr
Val Asp LyS Ser 225 230 235 240 Arg Trp Gn dn dy Asn Val Phe Ser cys

Ser ﬂé@l HMBtAsH'fﬁsGr% '%‘hii Gln Lys Ser Leu Ser Leu Ser Pro Gly Lys
260 265 270

<210> 20
211> 264

<212> PRT

<213> Artificial Sequence

<220>

<223> synthetic construct

<40(> 20

-gis val Glu Gly Ehr Phe Thr Ser Asp XS] Ser Ser Tyr Leu g;u Glu

GIn Ala Ala Lys Glu Phe Ile Ala Trp Leu val Lys Gly Arg Gly A]a
20 : 25 30

Glu Pro ggs Ser Cys Asp Lys Igr His Thr Cys Pro Pro Cys Pro Ala
45

Pro ggu Leu Leu Gly Gly ;go Ser val pPhe teu Phe Pro Pro Lys Pro
‘ 60 '

Lys Asp Thr Leu Met Ile Ser Arg Thr Pro Glu val Thr Cys val val
65 70 ' 75 ’ 80

val Asp val ser His Glu Asp Pro Glu val Lys Phe Asn Trp val

85 ' 20

&
=3

Asp Gly val Glu val His Asn Ala Lys Thr Lys Pro Arg Glu Glu Gln
100 105 | 110

Tyr Asn Ser Thr Tyr Arg val'val ser val Leu Thr val Leu His Gln
115 - 120 - 125

ASp Trp Leu Ash Gly Lys Glu Tyr Lys Cys Lys val Ser Asn Lys Al
130 B 135 ys By 140 Y a
‘ 12




245 250 255 Leu His Asn H's Tyr Thr G n Lys Ser Leu Ser Leu ser Pro Ay
Lys 260 265 270 <210> 22 <211> 272 <212> PRT <213> Arti %ﬁl al Sequence
<220> <223> synthetic construct <400> 22 Hs Gy Gu dy OPhr  Ser
Asp Val S90¥&22Tyr Leu Gu Au 1 5 10 44 15 7 June 2005PCTHOS@AB165227
PCTI USOl / 43165 x-13991.sT25.txt A n Ala Ala LyS Qu Phe Ile Ala Trp LeU
Val Lys Ay Arg Ay Ser 20 25 3013%adrstdsytta Ser ser Ay-Ara Ala Qu Pro
Lys Ser Cys Asp Lys Thr 35 40 45 His Thr Cys Pro Pro Cys Pro Ala Pro Gu
Leu Y, K e,Le P, Lys Pro Lys Asp
Thr %Pﬁ'é w13 g‘"‘gé?e %%3 L%}gﬁ;g 13(5& g? LUPE?IETE’F?I@K @q’ug gl Thr Cys Val Val
VaI Asp Val Ser Hs GQu Asp Pro 85 90 95 Qdu Val Lys Phe Asn Trp Tyr Val

p 4 al H s n Al a 100 105 110 s.Thr Pro Arg Gu Qu
ﬁrﬁ/ XE Prge&"l'% ] ﬂf’“ LG4 PrOal 7o PEE ”f?OGJE'}Zl@Se e“\/éF‘ FLeU Thr -Val Leu
H|s G@n Asp Trp Leu Asn Gly Lys Gu [%' 130 135 14 Lys Cys Lys Val Ser
Asn Lys Ala Leu Pro Ala Pro lle Qu Lys Thr 145 150 155 160 1Ile Ser Lys

" Ala lLySFsAEI‘ e }_fngcf‘lsé" ArYy T Cpp oteg MalVays 6ly g T%gu"f'o ser

Asp Ile Ala val Glu Trp Glu Ser Asn Gly GlIn Pro Glu Asn Ash Tyr
195 200 205

tys Thr Thr Pro Pro Val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr
210 215 - 220

ser Lys Leu Thr val Asp Lys Ser Arg Trp GIn GIn Gly Asn val Phe
225 230 9 235 .y 249

Ser Cys Ser val Met His Glu Ala Leu His Asn His Tyr Thr GlIn Lys
245 250 255

ser ieu Ser ggu ser Pro Gly Lys-

<210> 21
<211> 272
<212>  PRT

<213> Artificial Sequence

<220>

<223> synthetic construct

<400> 21 |

His val Glu Gly Thr phe Thr Ser Asp val Ser Ser Tyr teu Glu Glu
1 5 . 10 ' .15

"Gln Ala*Ala Lys Glu phe Ile Ala Trp teu val Lys Gly Arg Gly Ser
20 25 30

Ser Gly g}a Pro Pro Pro Ser Aaa Glu Pro Lys Ser Cys Asp Lys Thr
- 4 45

His Egr Cys Pro Pro Cys ggo Ala Pro Glu Leu Leu G1y'G1y'Pro ser
_ : ‘ 60

val pPhe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leﬁ Met ITe Ser Arg
65 : ‘ 70 75 ‘ . .« 80
_ : 43 ,



165 170 175 Pro Pro Ser Arg Gu Gu Met Thr Lys Asn G n Val Ser Leu Thr
Cys 180 185 190 Leu Val Lys Ay Phe Tyr Pro Ser Asp lle Alﬂ Val uTrp
Gu Ser 195 200 205 Asn Ay Gn Pro Au Asn Asn Tyr Lys ThYure085 o pro
Val Leu" Aepoi}ddd2215 220 Ser Asp Gy ser Phe Phe Leu Tyr peemistysiéseu Thr
Val Asp Lys ser 225 230 235 240 Arg Trp Gn Gn Ay Asn Val Phe ser Cys
Ser Val Met Hs Qu Ala 245 25(-2%991.5¢25 ke Asn His Tyr The~GE n Lys Ser
Leu SerLeu ser Pro Ay Lys 260 265 270 <210> 23 45 7 June 2005 WO '
02/ 46227 P /US /43165 f é§9 ST25. éXt <211> 287 <212> PRT <213>
Artiffcid © C@i@ Pltvﬁ‘ 17 BoRd Fug3P PE200> 23 His Ay Qu
@y Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu AU 151015 dn Ala Ala
Lys Gu Phe Ile Ala Trp Leu Val LsG Ser 20 25 30 Ser Ay Al a
* Pro PHoVEr bYS echsn @”F}T@Fy"a@ gopsé/éﬂyd @‘y"@ y*lgfysn 3%a40 45 ser Ay Ay
Gly Ay Ser Al A u Pro Lys Se S Asp Lys Thrt 50 55 60 Thr Cys Pro
Pro cys Pro Ala Pro Qu Leu Leu Gy Ay Pro ser Val 65 70 75 80 Phe Leu
* Phe WpeoTipr gﬁ_wonﬁm Gye GAspgghTyn_egnl\‘@r ThrelésserAm\r'ngrNﬂ

Ser val Leu Thr val Leu His GIn Asp Trp Leu Asn Gly Lys Glu Tyr
130 135 140

Lys Cys Lys val Ser Asn Lys Ala Leu Pro Ala Pro Ile Glu Lys Thr
145 150 . 155 160

~ Ile ser Lys Ala Lys Gly GIn Pro Arg Glu Pro GIn val Tyr Thr Leu
165 170 175

Pro Pro Ser Arg Giu Glu Met Thr Lys Asn Gln val Ser Leu Thr Cys
180 185 : 190

Lteu val Lys Gly Phe Tyr Pro Ser Asp Ile Ala val Glu Trp Glu Ser -
195 ‘ 200 205

Asn Gly GIn Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro val Leu Asp
210 215 220

ser Asp Gly Ser phe Phe Leu Tyr Ser Lys Leu Thr val Asp Lys Ser
225 - 230 . y 235 Py 240

Arg Trp Gin GIn Gly Asn val pPhe Ser Cys Ser val Met His Glu Ala
245 250 255

Leu His Asn His Tyr Thr GIn Lys Ser Leu Ser Leu Ser Pro Gly Lys
260 _ 265 270
<210> 22
<21l> 272
<212> PRT

<213> Artificial Sequence

<220>

- <223> synthetic construct
<400> 22 _
'gis G}y_GTU Gly ;hr Phé Thr Ser Asp val Ser Ser Tyr Leu g;u Glu

10
- 44



85 90 95 Pro Qu Val Thr Cys Val Val Val Asp Val Ser Hs Qu Asp Pro Qu
100 105 110 Vval Lys Phe Asn Trp Tyr Val Asp Ay Val Qu Val _His Al a Lys
115 120 125 Thr LyS Pro Arg Gu Gu G n Tyr Asn ser Thr Tyf J4Pg28R val
Ser 130 135 140 Val Leu Thr Val Leu His G n Asp Trp Leu Asn §H Lys Gu
Tyr Lys WO%24€37155 160 Cys Lys Val Ser Asn Lys Ala Lel" P %Y%’ rolle
AQu Lys Thr Ile 165 170 175 ser LYS Ala Lys Ay G@n Pro A)kg-du Pro'dn
Val Tyr Thr Leu Pro 180 185 19§ F291seF25at¥t G u G u Met Thr Lys Asn G n
Val ser Leu Thr Cys-Leu 195 200 205 Val Lys Ay Phe Tyr Pro Ser Asp lle
Al a ¥ah ABhUaTl RyS diuSee 458 A230rd1be22Q1 A& €1y Wrg @§06er WO 02/ 46227

PCT/ USOL/ 4316520X- 13991. ST25.t X85 Ay G n Pro G B0Asn Asn Tyr Lys Thr Thr
Pro Pro Val Leu Asp ser 225 230 235 240 Asp Gy ser Phe the Leu Tyr Ser

Lys r,\al L Aord 255 cg_g NCGrpr Ay Asn Val Phe

" ser é@’é’ Gggrg}falseﬁgém%@ é?%ﬁg?:%%eur 3%6 2654 78‘% sWsAsnr Hs Tyr Thr Gn
Lys Ser Leu Ser Leu ser Pro Ay Lys 275 280 285 <210> 24 <211> 284 - <212>
* PRT E’IZQ-%EFAE)ESI 'fPlr'glPaf‘lo yesqléfon(}lﬁa P<r%28‘?u <L.2&%3‘I§>SUS%?§' Qﬁgll &l‘ccggrst ruct

val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met Ile Ser Arg
65 70 75 80

Thr Pro Glu val Thr Cys val val val Asp val Ser His Glu Asp Pro
' 85 90 95

Glu val Lys phe Asn Trp Tyr Val Asp Gly val Glu val His Asn Ala
100 105 110

Lys Thr Lys Pro Arg Glu Glu GIn Tyr Asn Ser Thr Tyr Arg val val
115 120 125

Ser val Leu Thr vai Leu His G1n-Asp Trp Leu Asn Gly Lys Glu Tyr
130 135 140

Lys Cys Lys val Ser Asn tys Ala Leu Pro Ala Pro Ile Glu Lys Thr
1%5 Cys bys ¥ 150 Y 155 - 160

Ile Ser Lys Ala Lys Gly Gln Pro Arg Glu pPro Gin val Tyr Thr Leu
165 170 175

Pro Pro Ser Arg Giu Glu Met Thr Lys Asn Glin val Ser teu Thr Cys
180 185 . 190

Leu val Lys Gly Phe Tyr Pro Ser Asp Ile Ala val Glu Trp Glu ser
195 200 205 :

Asn Gly GIn Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro val Leu Asp '
210 215 220 g

Ser Asb' G1y Ser Phe Phe Leu Tyr Ser Lys Leu Thr val Asp Lys Ser
225 230 235 240

Arg Trp GIn Gln Gly Asn val Phe ser cys ser val Met His Glu Ala
- 245 250 ' 255

Leu His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser Pro Gly Lys
- 260 : 265 270

<210> 23 |
_45




<400> 24 Hs Gy GQu Ay Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu u du 1
510 15 dn Ala Ala Lys GQu Phe Ile Ala Trp Leu Val Lys G@Aﬁ%zéaﬁéSer 20
25 30 Ser Ay Ala Pro Pro Pro ser Ay Ay Ay Gy Ser Ay 'S’ y 35
40 45 Serw@oe/ifebkyy Ay Gy Ser Ala Qu Ser Lys Tyr Gy Pro porraseyssigso 50
55 60 ser Cys Pro Ala Pro Qu the Leu Ay Ay Pro ser Val Phe Leu Phe 65
70 75 80 .Pro Pro,.Lys Pro Lys )Asiggg'ﬂrsﬁg:_uebgyet Ile Ser Arg=Thr Pro Glu Val
85 9@296- TRY Cys Val Val Val Asp Val ser n Gu Asp Pro Au Val @ n Phe
100 12@2 110 Asn Trp Tyr Val ASP Gy Val Gu Val Hs ASn Ala Lys Thr Lys Pro
115 F28%128RTArg Gu G u @ n Phe Asn Ser Thr Tyr ‘Arg Val val Ser Val Leu
Thr 1393135146 147 Sequdifte 2005 WO 02/46227 PCT/ US01/ 43165

X-13991. ST25.txt Val Leu Hs Gn Asp Trp Leu Asn Ay Lys Qu Tyr Lys Cys
-Lys Val 145 150 155 160 ser Asn Lys Ay Leu Pro Ser Ser Ile G u Lys Thr
Ile %?ﬁm}ys Ala 165 170 175 Lys GL Gn Pro Arg Gu Pro Gn Val y 180 185
Tyr rLeu Pro 1900 Ser An du du 19t Thr Lys Asn A n VaalO-ser Leu Thr
" Cys kRIB» Vaynthexid gonsRrutte Tyr Pro Ser Asp Ile Ala Val GQu Trp G u ser Asn
Ay dn Pr 210 215 220 du Asn Asn Tyr Lys Thr Thr Pro Pro Val Lets Asp
Ser ﬁéé])[bGI §3ser 225 230 235 240 {

His Gly Glu Gly Thr phe Thr ser Asp val Ser Ser Tyr Leu Glu Glu
1 5 16 15

GIn Ala Ala %s Glu Phe I7e Ala ‘{Ep Lteu val Lys Gly Arg Gly Ser
. 30

ser Gly %‘_rl)a Pro Pro Pro Ser %y Gly Gly Gly Ser g}y Gly Gly Gly

ser (Ssg’y Gly Gly Gly ser g«;a Glu Pro Lys Ser ggs Asp Lys Thr His

Thr Cys Pro Pro Cys Pro Ala Pro Glu Leu Leu Gly Gly Pro Ser val
65 _ 70 75 80

phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met Ile Ser Arg Thr
85 90 : 95

Pro Glu val Thr Cys val val val Asp val Ser His Glu Asp Pro Glu
: 100 105 110

val.Lys phe Asn Trp Tyr val Asp Gly val Glu val His Asn Ala Lys
115 128 ¥ 125 Y

Thr Lys Pro Arg Glu Glu GIn Tyr Asn Ser Thr Tyr Arg val vai ser
130 . 135 140 ‘

val rteu Thr val Leu His GIn Asp Trp Leu Asn Gly Lys Glu Tyr Lys
145 ) 150 - PP 155 i oY 1%0'

- Cys Lyé" val Ser Asn Lys Ala Leu Pro Ala Pro Ile Glu Lys Thr Ile
o 165 170 175

ser Lys Ala Lys Gly GIn Pro Arg Giu Pro GIn val Tyr Thr Leu Pro
180 185 190

Pro Ser Arg Glu Glu Met Thr Lys Asn Gln Val Ser Leu Thr Cys Leu
195 - 200 _ ' 205

val Lys Gly Phe Tyr Pro Ser Asp Ile Ala val Glu Trp Glu Ser Asn
1210 . 215 - 220
. 46



Phe Phe Leu Tyr Ser Arg Leu Thr Val Asp Lys Ser Arg Trp G n GQu 245 250
255 dy Asn Val Phe ser cys Ser Val nmet Hs Gu Ala Leu HinAsnzb—gé 260
265.270 Tyr Thr G n Lys Ser Leu Ser Leu Ser Leu Ay Lys 27 10> 25
<211> 30W0 @42y PRT <213> Artificial Sequence <220> <2PE8FUSYIM3MEt i C
construct <400> 25 Hs Ay.du dy Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu
Gudu 151015 dn A a AId‘“I’:ng)lGﬁ'ﬁZﬂDI’tétlle Ala Trp Let=val Lys Ay Arg
Gy Ser 20 25 30 Ser Gy Ala Pro Pro Pro Ser Ay Ay Ay Ay Ser Ay Gy

Ay el PrdGHbasiehsH tyrQ e Sy 18- YeroebrdWwi1 Qe &y seky Ser Gy Gy Gy
Ay ¥ 50 55 60 4830 June 2005 WQ382/ 46227 PCT/ US@2013165

X-13991. ST25.txt Ay Ay Gy Ay Ser Ala@u Pro. Lys Ser Cys Asp Lys Thr

H s Ay ¢19%ed Gnedp ﬁ,yﬁ,P O | QUSTHET a a2 % uleu @y Ay Pro
" Ser Ez}l F’\ﬁee85 hgc:02 Le eu rP%ée} E‘Poz bo Lysa 2 'DLQg rUA&Fﬁ Leu Met Ile ser
Arg Thr Pro 100 105 110 G u Val Thr cys VaI Val Val Asp Val Ser H's Qu

%OGQ G1n adw slnSif% 125’ gé/s sePSaTet iRs ' 27% Xl &5p Gy Val Gu Val

His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser Pro Gly Lys
275 280 285

<210> 24
<211> 284
<212> PRT

<213> Artificial sequence

<220>

<223> synthetic construct

<400> 24 |

gis Gly Glu Gly ;hr Phe Thr Ser Asp ¥81 ser ser Tyr Leu'g;u Glu

GIn Ala Ala Lys Glu phe Ile Ala Trp Leu val Lys Gly Arg Gly Ser
20 - ST 2s 30

" Ser Gly g;a Pro Pro Pro Ser gay Gly Gly Gly ser ggy Gly cly Gly

" ser g;gy Gly Gly Gly Ser g}ja Glu Ser Lys Tyr g‘éy Pro Pro Cys Pro

ser Cys Pro Ala Pro Glu Phe Leu Gly Gly Pro Ser val Phe Leu Phe
65 . : 70 75 80

.Prc Pro.Lys Pro légs AsSp Thr Leu Met gge ser Arg Thr Pro Glu val
' ' 95

Thr cys val val val Asp val ser GIn Glu Asp Pro Glu val Gln Phe
100, © 105 110

Asn Trp . Tyr val Asp Gly val Gglu val His asn Ala Lys Thr'Lys'Pro
115 ‘ 120 125

Arg Glu Glu GIn Phe Asn Ser Thr Tyr Arg val val ser val Leu Thr
130 : - 135 140 - . )
: _ _ 47 ‘




Lys Pro Arg Au du d@n Tyr Asn ser Thr Tyr Arg Val Val Ser Val 145 150
155 160 Leu Thr Val Leu His G n ASP Trp LeU Asn Ay Lys Gﬂ Tyr é_dﬁ"s Cys
165 170 175 Lys Val Ser Asn Lys Ala Leu Pro Ala Pro lle @ JE&%z Ile
Ser 180 W&2HOB7| ys Ala Lys Ay Gn Pro Arg Gu Pro G n \POT/USH/ATNGE Leu
Pro Pro 195 200 205 Ser Arg Gu GQu Met Thr Lys Asn @ n Val Ser Leu Thr
Cys Leu Val 210 215 220 Lys d y*PR8%INET2PrextSer Asp Ile AlaVal Qu Trp
G u ser Asn Ay 225 230 235 240 dn Pro Qu Asn Asn Tyr Lys Thr Thr Pro
Pro Val LenunsmibeaspAIrp 24 260 c2paysGhyu 59F Bhrechha ykewTyr Ser Lys Leu Thr
Val Adp Lys ser Arg TAp0 260 265 270 A5 dri Gy Asn \VEO Phe ser cys Ser
Val Met Hs Au Ala Leu Hs 275 280 285 Asn His Tyr Thr Gn Lys Ser Leu
Ser LRy SQr L < <211>,294,,.<212> PRT 49 7
"June 2005 g%; 4%%?%%{)%%5/@%%&% %?&iﬁl&ft %%[f (lj%glmgequence

X-13991. ST25. t xt <220> <223> synthetic construct <400> 26 Hs Gy GQu dy

,Thr P r I Y/ S&/ roJyr. ey Gu Gu 10 15 Gn Ala Ala Lys Qu
Phe | géipa(;irgr eﬁrg{/%huLyrso ée'y"gig?yé ﬁ'rGLﬁuﬁ‘)Z;rgéeré]ﬁ' Ay dy Ser Ay
8 1 9
"y Gy Ay ser Ay Ay Gy Ay ser dy Ay

Glu Glu Met Thr Lys Asn Gin val Ser Leu Thr Cys Leu Val Lys GI
195 200 Y 205 Y Y

Phe Tyr Pro ser Asp Ile Ala val Glu Trp Glu Ser Asn Gly GIn Pro
: 210 21s . 220

Glu Asn Asn Tyr tys Thr Thr Pro Pro val Leu Asp Ser Asp Gly Ser
225 230 235 240

Phe Phe Leu Tyr Ser Arg Leu Thr val Asp Lys Ser Arg Trp Gln Glu
245 250 255

Gly Asn val Phe Ser Cys Ser val Met His Glu Ala Leu His Asn His

260 265 270
Tyr Thr Gln Lys Ser Leu Ser Leu Ser Leu Gly Lys
275 280 '
<210>" 25
<211> 302
<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic construct
<400> 25 ' ' -

- His Gly.6Tu Gly Thr phe Thr Ser Asp val Ser Ser Tyr Leu Glu Glu
1 5 _ 10 15

GIn Ala Ala Lys Glu Phe Ile Ala Trp Leu val Lys Gly Arg Gly ser
20 25 30

Ser Gly g;a Pro Pro Pro Ser Eéy Gly Gly Gly Ser Gly G1y'G1} Gly
| _ - , 45

ser Gly Gly Gly Gly ser Gly Gly Gly Gly ser Gly Gly Gly Gly ser
560 55 60 '
‘ ' 48




35 40 45 Ay Ay Ser dy Ay Gy Gy ser dy Ay Gy Gy ser Ala Qu Pro
50 55 60 Lys Ser Cys Asp Lys Thr H's Thr Cys Pro Pro Cys Pf? Ala Pro Qu
65 70 75 80 Leu Leu Ay Ay Pro Ser Val Phe Leu Phe Pro Pro”{' 0 Lys
Asp 85 9 r Leu Met Ile Ser Arg Thr Pro Qu Val Th aal Val
ASP 100%‘3@2’&5{% Val Ser H's Qu Asp Pro Qu Val Lys Phebgsgrfﬁ'?'y?lgryr Val
Asp Ay 115 1 120 125 Val d u WV | a LyS Thr LyS-Pro Arg Gu Qu
G@n Tyr Asn 130 135 140 Ser 1%?%%%%;?3% val Ser Val Leu Thr Val- Leu
Hs Gn Asp _Trp:. 145 150 155 160 Leu Asn Ay Lys G u TJyr Lys Cys Lys Val
Ser %‘rhGEX/@N@YLéE'“ 18 QlesProrbys AT By ARP o-YS| ENEHES IBE Thr 'Il1e Ser Lys
Al a s Ay dn Pro Pg Gu 180 185 O Pro Gn Val Tyr Thr Leu Pro Pro
Ser Arg u GQu Met Thr Lys Asn 195 200 205 @Gn Val Ser Leu Thr Cys Leu
. Val %P@wr@r@sggro Prle Bwr GNs pet |Leu2gly Z18 Pr20seraval Whe G u Trp G u Ser
Asn Gy An Pro GB2 Asn Asn Tyr Ly® Thr 225 230 235 240 50 7 June 2005
WO 02/ 46227 PCT/ USO /43165 x-13991.5T25.txt Thr Pro Pro Val Leu Asp Ser
. Asp Ghy reerrBheroPigs lreo st Aserhe ey @ehb 128056255rg Iten FFor Val Asp Lys Ser

" Arg Trp Gn AdWOGy Asn Val PhdOBer cys 260 2681270 Ser Val Met His Qu

Ala Leu H's Asn H's Tyr Thr A n Lys ser Lau

Glu val Thr cys val val val Asp val Ser His Gilu Asp Pro Glu val
115 120 125

Lys Phe Asn Trp Tyr val Asp Gly val Glu val His Asn Ala Lys Thr
. 130 135 ' 140

tys Pro Arg Glu Glu GIn Tyr Asn Ser Thr Tyr Arg val val ser val
145 150 155 160

teu Thr val Leu His GIn Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys
: 165 170 175

Lys val Ser Asn Lys Ala Leu Pro Ala Pro Ile Glu Lys Thr Ile ser
180 185 ‘ 190 ‘

Lys Ala Lys Gly GIn Pro Arg Glu Pro GIn val Tyr Thr Leu Pro Pro
195 200 205

ser Arg Glu Glu Met Thr Lys Asn Gln val Ser Leu Thr Cys Leu val
210 215 220

Lys Gly Phe Tyr Pro Ser Asp Ile Ala val Glu Trp Glu Sser Asn-Gly
225 230 235 240

GIn Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro val Leu Asp Ser Asp
245 . 250 255

Gly Ser phe Phe Leu Tyr .Ser Lys Leu Thr val Asp Lys Ser Arg Trp
: 260 , 265 270

" GIn GIni Gly Asn val Phe Ser Cys ser val Met His Glu ala Leu Ris

275 280 285
Asn His Tyr Thr GIn Lys Ser Leu Ser Leu Ser Pro Gly Lys
290 295 300 .
<210> 26
<211> 294
<212> PRT

49




275 280 285 ser Leeuu Ser Pro Ay Lys <210> 27 <211> 280 <212> PRT <213>
Artificial Sequence <220> <223> synthetic construct <400>7%7nJ%§55G y Qu
Gy Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Gu Gu 15 10 5 n Ala Al a
Lys G u Pweole2Al a Trp Leu Val Lys Gy Arg Ay ser 20 25pg9usdeinéd y A a
Pro Pro Pro Ser Ser Ser Ay Ala Pro Pro Pro Ser Ala 35 40 45 du Pro Lys
ser Cys Asp Lys Thr Hi's Thr Cys RrgoddreridysxPro Ala 50 55760~ Pro G u Leu
Leu @R¥3:3 prefocBSer swqlierftee Lau Phe Pro Pro Lys Pro 65 70 75 80 Lys Asp -
Thr Leu Met Ile Ser Arg Thr Pro Qu Val Thr cys Val Val 85 90 95 Val Asp
Val ser Hs Qu Asp Pro Qu Val Lys Phe Asn Trp Tyr Val 100 105 110 Asp
Gy MVabodu Val Hs Asn Ala Lys Thr Lys Pro Arg Gu Gu A n 115 120 125
Tyr Asn_Ser Thr Tyr Arg Val Val Ser Val Leu Thr Val Leu H's Gn 130 135 140
51 7<3¢ite 20Ut DORFWRTR7 PCT/ USO / 43165 X- 13991. ST25.txt Asp Trp Leu
Asn Ghyo.lysed u Tyr Lys Cys Lys Val Ser Asn Lys Ala 145 150 155 160 Leu
Pro Ala Pro Ile Qu Lys Thr Ile ser Lys Ala Lys Ay G n Pro 165 170 175

gis Gly Glu Gly ghr Phe Thr Ser Asp ¥81 Ser Ser Tyr Leu G}u Glu

1

GIn Ala Ala 555 Glu Phe Ile Ala Trp Leu val Lys Gly Arg Gly Gly
25 30

Gly Gly g;y Ser Gly Gly Gly gay ser Gly Gly Gly Gly Ser Gly Gly
, 45

Gly ?gy ser Gly Gly Gly ggy ser Gly Gly Gly Gly ser Ala Glu pro
60

Lys Ser Cys Asp tys Thr His Thr Cys Pro Pro Cys Pro Ala Pro Glu
65 70 75 80

Leu Leu Gly Gly Pro Ser val Phe Leu Phe Pro Pro Lys Pro Lys Asp
85 20 as

Thr Leu Met Ile ser Arg Thr pPro Glu val Thr Cys val val val ASp
100 105 110

val ser His Glu Asp Pro Glu val Lys Phe Asn Trp Tyr val Asp Gl
115 120 . 1%5 ey

val Glu val His Asn Ala Lys Thr Lys Pro Arg Glu Glu GIn Tvr AS
130 135 Y g 140 Y :

Ser Thr Tyr Arg val val ser val teu Thr val Leu His Gl
145 150 155 ? Asp IEB

Leu Asn Gly Lys Glu Tyr Lys Cys Lys val Ser Asn Lys Ala Leu Pro
165 170 - 175

"Ala Pro Ile Glu Lys Thr Ile Ser Lys Ala Lys Gly Gln Pro Arg Giu
180 185 190

Pro Gin val Tyr Thr Leu Pro Pro Ser Arg Glu Glu Met Thr Lys Asn
195 . 200 205

GIn val Ser Leu Thr Cys-Leud val Lys G?‘ Phe T r.P |
val g Leu \Y y 232f0 ro Ser Asp Ile

Ala val Glu Trp Glu Ser Asn Gly GIn Pro Glu Asn A
225 o 230 y. 235 S Asn Tyr Lys 525
50 '



Arg Gu Pro dn Val Tyr Thr Leu Pro Pro Ser Arg Gu GQu Net Thr 180 185
190 Lys Asn A n Val Ser Leu Thr cys Leu Val Lys Gy Phe Tyro Bro. s&4s 195
200 205 ,&%qnhlﬁﬁ.,Al a Val du Trp Qu Ser Asn Ay Gn Pro (ﬂ-,%i)@” B Tyr
210 215 220 Lys Thr Thr Pro Pro Val Leu Asp Ser Asp Ay Ser e e Leu

Tyr 225 230 235 240 Ser Lys Leuy,’ v Lys Ser ArgTrp An Gn @y Asn
val Phe - '... 245 250 255 Ser%t§35%%%#%§ﬁgﬁbt Hs Gu Alla=teu His Asn Hi s

Tyr Thr A n Lys 260 265 270 Ser Leu Ser Leu Ser Pro Ay Lys 275 280
<2105ThrgPrep B1o- V23 7Lew AsP >SaPRASP<B1B SeAr Bhid iPbe aleuSERISiecelys<220> <223>
synthetic construct4® <400> 28 His @¥ G u Gy Thr PH#83Thr Ser Asp Val ser
Ser Tyr Leu Qu Au 151015 dn Ala Val Lys Qu Phe Ile Ala Trp Leu Ile
-Lys Giep Pirgvd nshery2@e?2nrgOrrgSeln @1y &VyasBhovdlr phdrserSgis Ay Gy Gy Gy
Ser Gly Gy A6y 35 40 45 S@65Fy Gy Gy A @7®Ger Ala Au Pro Lys Ser
Cys Asp Lys Thr H's 50 55 60 52 7 June 2005 WD 02/46227 PCT/ US01/ 13165

+ X- 13930 fi2het Xfis @y &Y8 (ROHTY RsE ¥ sPRHA AhR doL{d YekGleteu Gy Ay Pro
- Ser Val 652790 75 80 280 285

Ser Leu Ser Pro Gly Lys
290

<210> 27
<211> 280
<212> PRT

- <213> Artificial Sequence

<220>
<223> synthetic construct
<400> 27

His Gly Glu Gly Thr pPhe Thr Ser'Asp val Ser Ser Tyr Leu Glu Glu
1 5 10 ' 15

Gin Ala Ala Lys' Glu Phe . Ile Ala Trp Leu val Lys Gly Arg Gly Ser
20 25 30

ser Gly g;a Pro Pro Pro Ser 28r- Ser Gly Ala Pro Zgo Pro Ser Ala

Glu ;50 Lys Ser Cys Asp 1555/5 Thr His Thr Cys ggo Pro Cys Pro Ala

Pro Glu Leu teu Gly Gly Pro Ser val phe Leu Phe Pro Pro Lys Pro
65 - 70 75 80

- Lys Asp Thr Leu rggt ITe ser Arg Thr pPro Glu val Thr Cys val val
. 90 : 95

val Asp val ser His Glu Asp Pro Glu val Lys Phe Asn Trp Tyr val
: . 100 105 1190

Asp Gly val Glu val His Asn Ala tys Thr Lys Pro Arg Glu GTu Gln
115 120 125

Tyr Asn Ser Thr Tyr Arg val val Ser val Leu Thr val Leu His Gln
130 . 135 140 :
o ' 51



Phe
Pro
110
120
130
Lys
Lys
Tyr
Ser
val
Thr
* Ser
Phe
Adn

Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met Ile Ser Arg Thr 85 90 95
Qu Val Thr Cys Val Val Val Asp Val ser H's Gu Asp Proy g‘.:h'e @%O 105
val LYS Phe Asn Trp Tyr Val Asp Ay Val GQu Val H's Asn E 11
125 wihe2dsysr Pro Arg Qu GQu A n Tyr Asn Ser Thr Tyr rarqiswaisisfal Ser
135 140 Val Leu Thr Val Leu Hs An Asp Trp Leu Asn Ay Lys Gu Tyr
145 150 155 160 Cys Lys \Vali138e1.s498.tps Ala Leu Pro Ara Pro Ile Gu
Thr Ile 165 170 175 ser Lys Ala Lys Gy Gn Pro Arg Gu Pro Gn Vval .

90 Pr rLysAsnGnVaI
{%Tl};ﬁ%e&%léﬁy %’8 %‘ gyrd‘g S@'al %VGEEI 'M{a's//r 1 00 Ser Asp Ile Ala
GQu Trp Au Ser Asn 210 215 220 dy Gn Pro Au Asn Asn Tyr Lys Thr
Pro Pro1Va Lel.'l fé Ser 230 235 240 ASP X Ser Phe Phe Leu Tyr
e TR evgls b DTl iTarsenoh 28 wssSMMEM &R G n Gy Asn Val
Ser Cys Ser val Met H's Gu Al'a Leu 260 265 2‘} H's Asn'Hi s Tyr Thr
Lys ser Leu Ser Leu Ser  Pro Ay Lys 275 280 285 <210> 29 <211> 272 -

" <2127 PRI 8293‘-9 Vel flyei B Se'qjsgc@"osser?warréuze MeWOho2/ 46227

PCTI USO / 4316518%- 13991, ST25. t

<220>

Lys Asn GIn val Ser Leu Thr Cys Leu val Lys Gly Phe Tyr Pro Ser
195 200 . 205

_ASp %18 Ala val Glu Trp Glu ser Asn Gly GIn Pro Glu Asn Asn Tyr

215 . 220

Lys Thr Thr Pro pro val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr
225 230 235 240

Ser Lys Leu Thf val Asp Lys Ser Arg Trp GIn GIn Gly Asn val Phe
245 250 255

Ser Cys ser val Met His Glu Ala Leu His Asn His Tyr Thr Gln Lys
260 265 270

Ser Leu Ser Leu Ser Pro Gly Lys
275 280

<210> 28

<211> 287

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic construct
<400> 28 |

-gis GlyGlu Gly ;hr Phe Thr ser Asp val ser Ser Tyr Leu Glu Glu

10 ' 15

G1ln Ala val Lys Glu Phe Ite Ala Trp Leu Ile Lys Gly Arg Gly Ser
. 20 25 30

ser Gly gga'Pro Proc Pro Ser g&y Gly Gly Gly sSer G}y Gly Gly Gly
, . 4

ser Gly Gly Gly Gly Ser Ala Glu Pro Lys Ser Cys-Asp Lys Thr His
50 . 55 60 '
52




<223> synthetic construct <400> 29 Hs Ay Au Ay Thr Phe Thr ser Asp Leu

Ser
Asn
Ser

Leu d

Leu
Val
Val
Asn
Asp
Al a
. Ay
du
Ay
Gn
Asp
240
250

Lys Gn Mt Qu Gu 10 15 du Ala Val Arg Leu Phe Ile{gugdog Leu Lys
Gy Gy Pro Ser 20 25 30 Ser Ay Ala Pro Pro Pro Ser A ro Lys
Cys hr 35 40 45 His Thr cys Pro Pro Cys Pr Q.48 u Leu

y ﬁ'gﬂby%?ger 50 5560 Val Phe Leu. Phe Pro Pro Eg?l‘%{r’gj gl:'s Asp Thr
Met Ile Ser Arg 65 70 75 8Q.13bBfi_ 4o Gu Val Thr Cys-Vat-Val Val Asp
Ser Hs Qu Asp Pro 85 90 95 du Val Lys Phe Asn Trp Tyr Val Asp Gy

u Val H's Asn Na%oo 105 110 Lys Thr_Lys Pro Arg Gu Gu Gn Tyr
GlEF i PRR P s P Prq gu, 5y gé&s BSFIVARTC 580 “@ar Val Leu His On
fp Leu Asn Ay Lys Gu Tyr 130 1 140 Lys Cys Lys Val Ser Asn Lys
Leu Pro Ala Pro Ile Qu Lys Thr 145 150 155 160 1Ile Ser Lys Ala Lys
&he LepoPhsy GF%PgOFWé U%L%IAS?ygthh?u Met Higssar7@ra7®ir Pro Pro-Ser Arg
Gu Met Thr Ly2 Asn G n Val Sef® Leu Thr cys 1 & 185 190 Leu Val Lys
Phe Tyr Pro Ser Asp Ile Ala Val Qu Trp Qu Ser 195 200 205 Asn Qy
Pro i WaAsihiasps Mail Vajs vahraspivalPeer Rio Glal Adre@rédsgiu210 215 220 Ser
Ay Ser Ph¥%he Leu Tyr sel®ys Leu Thr Vall¥sp Lys Ser 225 230 235
Arg Trp Gn G@n @y Asn Val Phe Ser Cys Ser Val Met Hs GQu Ala 245
v5b Ly§4{}£§ Asn Trp Tyr val ﬁg Gly val Glu val I:-Sg Asn Ala Lys

Thr Lys Pro Arg Glu Glu GIn Tyr Asn Ser Thr Tyr Arg val val Ser
130 135 . 140

val teu Thr val Leu His Gln Asp Trp Leu Asn Gly Lys Glu Tyr Lys

-145 150 155 160

Cys Lys val Ser Asn Lys Ala Leu Pro Ala Pro Ile Glu Lys Thr Ile
165 170 175

Ser Lys Ala Lys Gly GIn Pro Arg Glu Pro GIn val Tyr Thr Leu Pro
180 185 | 150

Pro ser Arg Glu Glu Met Thr Lys Asn Gln val Ser Leu Thr Cys Leu
195 200 205

val Lys Gly Phe Tyr Pro Ser Asp Ile Ala val 6lu Trp Glu Ser Asn
210 215 220

Gly Gin Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro Val Leu Asp Ser

225 : ' 230 235 240

‘Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr val Asp Lys Ser Arg

245 : 250 255

Trp Gin GIn Gly Asn val Phe ser Cys Ser val Met His Glu Ala Leu

260 _ 265 270
"His Asa'His Tyr Thr 6In Lys Ser Leu Ser Leu Ser Pro Gly Lys
275 280 285
<210> 29
<211> 272
<212> PRT-

<213> Artificial Sequence

=" 53



7 June 2005 WD 02/46227 PCT/USO /43165 X-13991. ST25.txt Leu His Asn H s

Tyr Thr A n Lys Ser Leu Ser Leu ser Pro Ay Lys 260 265 279 4, %&@f 30 f 1
<211> 272 <212> PRT <213> Artificial Sequence <220> <223> synt

const ructw0 02/4420> 30 HHs Ay Qu Ay Thr Phe Thr ser Asp leewiSer4d1ys A n
Mt Gu Qu 151015 Gdu Ala Val Arg Leu Phe Ile Qu Trp Leu Lys Asn Ay
Ay Prao Ser 20 25 30 Ser Ay AkalB8l.F@s.6Gtty Ala Ala G u ProLys ser Cys
Asp T.%’Thr 35 40 45 His Thr cys Pro Pro cys Pro Ala Pro Qu Leu Leu Ay
Ay £26-SefyntftieScery@ Phe Leu Phe Pro Pro Lys Pro Lys ASP Thr Leu Met
Ile Ser Ar 65 70 75 80 Thr Pro Qu Val Thr Cys Val Val Val Asp Val Ser
-Hlsﬁ Aszg Pro 85 90 95 du Val Lys Phe Asn Trp Tyr Val Asp Ay Val GQu.

Val I 11 Lys Thr s Pro @n Tyr Asn Ser
" Thr 1yr ﬁ'rs @éﬁyv Pgi'ga”fzg k%/f |LY5L%G %ﬁF$ GE‘éu Hs Gn Asp Trp
Leu Asn Gly Lys GI u Tyr 130 135 140 Lys Cys Lys Val  ser Asn Lys Ala Leu

e Qu Lys Thr _145 150 155 160 |Ile Ser Lys Ala Lys GIyGIn

Pro a Pro
“Pro djlr"gAE Uai?rggggé‘eﬁ’ Vé? H\Fr G‘rﬁrT"EeltFulBﬁs £30 @37551)’ Pro ser

ser Gly g.ga Pro Pro Pro Ser ﬁ'éa Glu Pro Lys Ser Cys Asp Lys Thr
45

His ‘;‘gr Cys Pro Pro Cys ggo Ala Pro Glu Leu Leu Gly Gly Pro .Ser
_ _ : 60

val phe Leu Phe Pro Pro Lys Pro Lys .Asp Thr Leu Met Ile Ser Arg
65 70 75 80

Thr Pro Glu val 18'2:" Cys val val val gcs}p val Ser His Glu Asp Pro
. 95

Glu val Lys Phe Asn Trp Tyr val Asp Gly Val Glu val His Asn Ala
100 105 110

Lys Thr Lys pPro Arg Glu Glu GIn Tyr Asn Ser Thr Tyr Arg val val
115 120 125

ser val Leu Thr val Leu His GIn Asp Trp Leu Asn Gly Lys Glu T
130 : 135 P P 140 yr 4

Lys Cys Lys val Ser Asn Lys Ala Leu Pro Ala Pro Ile Glu Lys Thr
145 . 150 155 160

' I'le ser tys Ala Lys Gly Gln Pro Arg Glu Pro GIn val Tyr Thr Leu
: 165 . - 170 175

Pro Pro Ser Arg Glu Glu Met Thr Lys Asn GIn val Ser Leu Thr Cys
: 180 i 185 190

Leu val iys Gly Phe Tyr Pro Ser Asp Ile Ala val Glu Trp Glu Ser
195 200 205

Asn Gly Gln Pro Glu Asn Asn Tyr Lys Thr Thr Pre Pro val L
210 R 215 Y 220 3 e Ase

Ser Asp Gly ser Phe phe Leu T-r' Ser Lys teu Thr val , L
225 : 230 Y Y 235 Asp bys gielg

Arg Trp Gln Gln Gly Asn val Phe Ser Cys Ser val Met His Glu Ala
245 250 - 255



Pro Pro Ser Arg Au GQu Met Thr Lys Asn G n Val Ser Leu Thr Cys 180 185
190. 55 7 June 2005 WD 02/46227 PCT/ USO /43165 x-13991.SE2§5%%&E%eu Va
Lys Gy Phe Tyr Pro Ser Asp ile Ala Val Qu Trp Qu Ser 195 5 Asn
dy dn MQOWG2Asn Asn Tyr Lys Thr Thr Pro Pro Val Leu AR&J/USH43¢% 200
Ser Asp Ay Ser Phe Phe Leu Tyr ser Lys Leu Thr Val Asp LyS ser 225 230
235 240 Arg Trp An Gn Ay AsxrP1EAdSsest Cys Ser Val Met—His Au Al a
245 250 255 Leu His Asn H's Tyr Thr G n Lys Ser Leu Ser Leu ser Pro Ay
Lys (@&fRi26Gn2d TsR I S tpd Ear2&G seldy S¥Tpfo €143 sAT Lificial Sequence
<220> <223> symndtheti c construct265<400> 31 Hs @Gy d u y Thr Phe Thr Ser
Asp Leu Ser Lys G n Mt Au Qu 15 1015 du Ala Val Arg Leu Phe ile Qu

_Trp g’ib;»'-yﬁ Asn Ay Ay Pro Ser 20 25 30 Ser Gy Ala Pro Pro Pro Ser Gy
Gy y Ay Ser Ay Ay Ay Ay 35 40 45 Ser Ay Ay Gy Gy Ser Ala Qu
Pro ¥313>Se272Cys Asp Lys Thr H's 50 55 60 Thr Cys Pro Pro Cys Pro Ala Pro
Gu %@;)Le&k@ y@y Pro Ser Val 65 70 75 80 Phe Leu Phe Pro. Pro Lys Pro
Lys Thr 'Leu net ile Ser Arg Thr 85 90 95

<213> Artificial sequence

<220>

<223> synthetic construct’

<400> 30 '

gis Gly Glu Gly ;hr Phe Thr Ser Asp igu ser Lys Gln Met g}u Glu

Glu Ala val Arg teu Phe Ile Glu Trp Leu Lys Asn Gly Gly Pro Ser
20 25 _ 30

ser Gly g;a Ser Ser Gly-ATa ﬁgareiu Pro Lys Ser ggs Asp Lys Thr

His Egr Cys Pro Pro Cys Pro Ala Pro Glu Leu Leu Gly Gly Pro Ser
55 60

val pPhe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met Ile Ser Arg
65 _ 70 _ 75 80

- Thr Pro Glu val Thr Cys val val val Asp val Ser His Glu Asp Pro
- 85 : 90 95

Glu val rys Phe Asn Trp Tyr val Asp Gly val Giu val His Asn Ala
100 105 © 110

Lys Thr Lys Pre Arg Glu Glu GIn Tyr Asn Ser Thr Tyr Arg val val
. 115 ‘ 120 125

. Ser val Leu Thr val teu His GIn Asp Trp Leu Asn Gly Lys Glu Tyr
130 135 ‘ 140

v Lys Cys Lys val Ser Asn Lys Ala Leu Pro Ala Pro Ile Glu Lys Thr
" 145 o 150 155 7 160

Ile ser Lys Ala Lys Gly GIn Pro Arg Glu Pro Gln val Tyr Thr teu
165 7 170 175

Pro Pro sér Arg Giu Glu Met Thr Lys Asn GIn val Ser Leu Thr Cys
o 180 ' 185 ' - 190
55




Pro
110
120
Lys
Val
155
165
Pro
Cys
Au
Val
*Thr &
ser
Leu

Gu Val Thr Cys Vval Vval Val Asp Val Ser Hs Gu Asp Pro Au 100 105

Val Lys Phe Asn Trp Tyr Val Asp Gy Val Gu Val H's Asw%qu% 115
125 56 7 June 2005 WO 02/46227 PCT/USQO /43165 X-13991 xt Thr
Pro A édidé2d u G n Tyr Asn Ser Thr Tyr Arg Val Val Sectaubs8Ns«:hgd 140
Leu Thr Val Leu H's G n Asp Trp Leu Asn Ay Lys GQu Tyr Lys 145 150
160 Cys Lys Val Ser Asn Lys-fdgmilewpsPio. Ala Pro Ile Gutys Thr Ile
170 175 Ser Lys Ala Lys Gy Gn Pro Arg Gu Pro Gn Val Tyr Thr Leu
180 185 198" PBO Ser Ar Jf: I}ﬁ aB ‘Ad.n Val ser Leu Thr
L&Y, Vai oy S60Y 5 STY‘&a?rq_%g d‘ip Phe A5V églrppg Stfe Ala Val Qu Trp
Ser Asn 210 215220 dy n Pro Glu Asn n Tyr Lys Thr Thr Pro Pro
Leu Asp Ser 225 230 235 240 Asp Ser Phe Phe Leu Tyr Ser Lys Leu
z%épﬂfygmséﬂmsg %ETZSO‘-YZ'SE*“‘ Thp ﬁon"@ Yall beundsp Val Phe Ser cys
Val tt Hs Au A a 260 265 270 4% Asn His Tyr Thr G n Lys Ser
Ser Leu Ser Pro Ay Lys 275 280 285 <210> 32 <211> 232 <212> PRT

'<213seHasp Glapsemsghe %@ODELBZyAlserG_JLEPILeulJW Belr Aﬁys_y%spei-_ys Thr His Thr cys

Pro

® cys Pro 10 230

Arg Trp GIln Gln 5;135/ Asn val Phe Ser g;sfs Ser.val Met His Glu Ala
255

Leu His Asn His Tyr Thr GIn Lys Ser Leu Ser Leu Ser Pro Gly Lys
‘ 260 _ 265 270

<210> 31
<211> 287
<212> PRT

<213> Artificial Sequence

<220>

<223> synthetic construct

<400> 31 |

gis Gly Glu G1y-;hr Phe Thr ser Asp igu Ser Lys GIn Met ggu Glu

Glu Ala val égg‘Leu Phe Ile Glu ;;p Leu Lys Asn Gly Gly Pro Ser
30

ser Gly gga Pro Pro Pro Ser ggy Gly Gly Gly ser Gly Gly Gly Gly

ser Gly Gly Gly Gly ser Ala Glu Pro Lys Ser Cys Asp Lys Thr His
50 55 60

- Thr Cys Pro Pro Cys Pro Ala Pro Glu Leu Leu Gly Gly Pro Ser val

65 70 ' 75 80

Phe Leu phe Pro_ggo Lys Pro Lys Asp ;gf Leu Met Ile Ser Arg Thr
_ B

Pro Glu Vaerhr Cys val val val Asp val ser His Glu Asp Pro Glu
- 100 : 105 110

val Lys Phe Asn Trp Tyr Val Asp Gly val Glu val His Asn Ala Lys

115 | 120 125
- : .56



Ala Pro Gu Lys Ay @y Pro Ser Val PheLeu Phe Pro Pro Lys Pro 20 25 30

Lys Asp Thr Lys Met Ile Ser Arg Thr Pro Gu Val Thr cys VaITF{g]L 40 45
Val Asp Val Ser HHs Qu Asp Pro QuVal Lys Phe ASn Trp Tyr Va %6 60 37
7 June 2008 02/W2e02/ 46227 PCT/ US01143165 X-13991. ST25. t xtrAapsoiney/al G u
“Val Hi's Asn Ala Lys Thr Lys Pro Arg Gu Gu @n 65 70 75 80 i Tyr Asn Ser
Thr Tyr Arg Val Val serval Leu XFiB9%abT2euxtis A n 85 90 95—~ Asp Trp Leu
Asn@y Lys Qu Tyr Lys CYS LYS Vval Ser Asn Lys Ala 100 105 110 Leu Pro Al a

Pr o hireLyd eréYvg Wy 618 PRI Ty Ssisdr Lot ,y@ VAl a1 $hp 120 125 Arg G u
Pro G ni3tal Tyr Thr LeulBso Pro Ser Arg Aq u Met Thr 130 135 140 Lys

Asn A n val Ser Leu Thr Cys Leu Val Lys Ay Phe Tyr Pro Ser 145 150 155
160y ASfa) bk I g r n Pro G u Asn Asn Tyr 165

’ 1701535 Lysrﬁlﬁliil r;'i' §1Er}£(;s Ggl%‘b Egﬁ pG'@e¥y§sdr}u(3rrV %B Phe Phe Leu Tyr

180 185 190 Ser Lys Leu Thr Val Asp Lys Ser Arg Trp G n A n dy Ash val Phe

. 195C§g0L20§a ;er S 5er1VaI Met His Gu ,@a Leu Hs Asn His Tyr Thr Gn

" Lys 105180 36" A58 %08 drev BEP g;g BPol@ it ysoBr 3de  <210> 33 <212>
703

ser Lys Ala Lys Gly GIn Pro Arg. Glu Pro Gln val Tyr Thr Leu Pro
180 185 . 190

Pro ser Arg Glu Glu Met Thr Lys Asn GIn val ser Leu Thr Cys Leu
195 200 . 205

val Lys Gly Phe Tyr Pro Ser Asp Ile Ala val Glu Trp Glu Ser Asn
210 : 215 220

Gly GIn Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro val Leu Asp Ser
225 230 235 240

Asp Gly Ser Phe Phe Leu Tyr Ser tys Leu Thr val Asp Lys Ser Arg
245 250 255

Trp GIn GIn Gly Asn val phe Ser Cys Ser val Met His Glu Ala Leu
' 260 265 , 270

His Asn His Tyr Thr GIn Lys Ser Leu Ser Leu Ser Pro Gly Lys
, 275 - 280 , 285
<210> 32
<211> 232
- <212> PRT

<213> Homo sapiens

<400> 32.
g:‘la Glu-Pro Lys ger Cys Asp Lys Thr ga s Thr Cys Pro Pro Cys Pro
15

Ala Pro Glu Lys Gly Gly Pro Ser val Phe Leu Phe Pro Pro Lys Pro
20 25 30

Lys Asp Thr Lys Met Ile ser Arg Thr Pro Glu val Thr Cys val val
- 35 40 45

val Asp val ser His Glu Asp Pro Glu val Lys Phe Asn Trp Tyr val
50 | 55 60 :
57



<212> DNA <213> Hono sapi ens <400> 33 gagcccaaat cttgtgacaa aactcacaca
t gcccaccgt gcccagcacc tgaactcctg 60 gggggaccgt cagtcttcct ?5&8&5@%3
aaacccaagg acaccctcat gatctcccgg 120 acccctgagg tcacatgcgt ggtggtggac
gt gagccacygppgpesct ga ggtcaagttc 180 aactggtacg tggacggcgl;C g%ﬁ; at
aat gccaaga caaagccgcg ggaggagcag 240 tacaacagca cgtaccgtgt ggg’ga cétc

ctcaccgtcc tgcaccagga ctggct gaatx_§%1'ggf§;qggagt acaagt gcaa—ggt ct ccaac
aaagccctcc cagcccccat cgagaaaacc 360 une 2005 WO 02/46227

PCT/ USOl /43165 _ X- 1&99,1.5T25.txt at ct ccaaag ccaaagggca gccccgagaa

ccacgifytyy Wabltig cHiscean Adeglyysazbr %&gﬁ"égéfgam&cﬁhg?g@ca ggt cagect g
acctgcctgg tcaaaggctt ctatcccagc 480 ‘gacatcgccg tggagt’dgga gagcaat ggg
cagccggaga acaactacaa gaccacgcct 540 cccgtgectgg actccgacgg ctcecttcettce

« ct ct AYBdea WicTeradyytAngguahagageercQai Lagg’tigg(va'gd_easgg‘ &lagt cttcteatgc
tccgt gat gc at gagglPct gcacaaccac 68B tacacgcaga ag ggct ctc cctgtctccg g ¢
ggtaaat at at 703 <210> 34 <211> 585 <212> PRT <213> Honp sapiens <400>

34 ASH Arp Hius Akry STPalysGelu ek Alsach $yArgriPRer Lass ApPaigu Gy Gu 1 10 15
A u Asn Phe Ly30N a Leu-Val Leuldd e Ala Phe AlaXdon Tyr Leu A n 20 25 30
G@n cys Pro Phe Qu Asp H's Val Lys Leu Val Asn Gu Val Thr AQu 35 40 45

Phe A peySaTBhblyy T1¢/a10AL fs ARP [Helseiel] p Lys 50 55 60
ser Leu Hi slithr Leu Phél y 126p Ifygéﬁéaélc@g 5%\8}% @ﬂsgeﬁ'hr Leu 65 70 75

80

Arg Glu Pro GIn val Tyr Thr Leu Pro Pro Ser Arg Glu Glu Met Thr
. 130 135 140

Lys Asn Gin val Ser Leu Thr Cys Leu Val Lvs Gly Phe Tyr Pro Ser
145 ) 150 y 1%,5 Y Y 160

Asp I'le Ala val Glu Trp Glu Ser Asn Gly GIn Pro Glu Asn Asn TYr
165 170 175

Lys Thr Thr Pro Pro val Leu Asp Ser Asp-G'ly Ser Phe Phe Leu Tyr:
180 185 , 190

Ser Lys Leu Thr val Asp Lys Ser Arg Trp Gin Gln Gly Ash val Phe
195 200 205

Ser Cys Ser val Met His Glu Ala Leu His Asn His Tyr Thr Gln LyS
' 210 215 220

Ser Leu Ser Leu Ser Pro Gly Lvs
225 230 a4
<210> 33

<211> 703

<212> DNA

<213> Homo sapiens

<400> 33
gagcccaaat crtgtgacaa aactcacaca tgcccaccgt geccageacc tgaactcctg 60

gggggaccgt cagttttcct cttcecccca aaacccaagg acaccctcat gatctceegg 120
acccctgagg tcacatgcgt ggtggtggac gtgagccacg aagaccctga ggtéaagttc 180
aactggtacg_'tggacggcgt _ggaggtgcat éatgccaaga caaagccgcg ggaggagcag 240
tacaa'cag_ca cgtaccgtgt ggtcagcgtc ctcaccgtec tgcéccagga ctaggctgaat 300

ggcaaggagt acaagtgcaa ggtctccaac aaageocctcc cagcccecat cgagaaaace 3'60
o _ - 58 o




Arg du Thr Tyr Ay Gu Met Ala Asp Cys Cys Ala Lys Gn Qu Pro 85 90 95
Qu Arg Asn Gu Cys Phe Leu An H's Lys Asp Asp Asn Pro AsnyLgHe 2469 105
110 Pro Arg Leu Val Arg Pro Gu Val Asp vVal Met Cys Thr Ala Phe H's 115

120 125 AAgpgem’@d u G u Thr Phe Leu Lys Lys Tyr Leu Tyr G&llﬁg?"‘ﬁ:@ Arg
130 135 140 Arg His Pro Tyr Phe Tyr Ala Pro G u Leu Leu Phe e Ala Lys

Arg 145 150 155 160. Tyr Lys Alkaisdsy Bhes The Gu Cys Cys G n"Ala Ala. Asp
Lys Ala Ala 165 170 175 59 7 June 2005 WD 02/46227 PCT/ US01/ 43165

X- 13989 ERIA9 (SERATIRICR AFCLEARIPR 0 9AFRIQIE ACRFCCEECd 6ecahcgedEsp 320 Ay Lys
Al a 3 ygﬁﬁ g a_ Ser u @n Lys
Phe %@%’ga&% ug’alg)c%5 %%%Q%?%/i%&lip a 39%% R%%g?b%&Al%&ﬁlFa% a Ar'g Leu Ser
A n fREPRIGECPrtgraPieg Iageadrggy scalicagdiga trchheaaChakccdehcSer 3w Leu Val
230 235 240 Val H s Thr d.u Cys Cys Hs Ay Asp

IQL ﬁi‘%‘é%%\%tﬁ%‘%é?ﬁgbt%% SFabvagsa A ArHIALPRG280R] a 18P9 Tyr Il e

Cys @orgdengagodyiacHerctllecadgr tc?c@@ga?\gé ggﬁg?@fcﬂ—yéc’aﬁlﬁ'c&é’s @gp Oys COys
'Gu-lfés Pro Leu Leu Qu Lys Ser Hs 275 280 285 <cys Ile Ala Qu Val Qu
Asn PEPFEFPNBOPIECRE £CASYFTcED gotaagkgatoagr 295 300 Leu Al a A03 Asp Phe
Val G u ser Lys Asp Val Cys Lys Asn Tyr Ala 305 . 310 315 320 du Ala Lys

Asp ¥2H0>Ph®4 Leu Gy Met Phe Leu Tyr Gu Tyr Ala Arg
<211> 585
~<212> PRT

<213> Homo sapiens

<4Q0> 34
i\sp Ala His Lys Ser Glu val Ala His Arg Phe Lys Asp Leu Gly Glu

Glu Asn Phe Lys Ala Leu-val Leu Ile A]a- Phe Ala GIn Tyr Leu GlIn
20 25 30

Gin Cys Pro Phe Glu Asp His val Lys reu val asn 6lu val Thr Glu
35 40 45

Phe ?;I,a Lys Thr Cys val lskg_a Asp Glu ser Ala Glu Asn Cys Asp Lys
60 _

Ser Leu His Thr Leu Phe Gly Asp Lys Leu Cys Thr val Ala Thr Leu
65 70 ' 75 80

Arg Glu Thr Tyr Gly Glu Met Ala Asp Cys Cys Ala Lys GIn Glu Pro
: 85 90 95

Glu Arg Asn Glu Cys Phe Leu Gln His Lys Asp Asp Asn Pro Asn Leu
100 o 105 pAase 110 -

Pro Arg Leu val Arg Pro Glu val Asp val Met Cys Thr Ala Phe His

115 120 125
; Asp Asn Glu Glu Thr Phe Leu Lys Lys T r' Leu T Ile Al
: 130 , 135 0 ST 140 Glu 3le ala arg
. Arg His Pro Tyr Phe Tyr Ala Pre Glu Leu Leu Phe Phe Ala Lys Arg

145 . 150 - o 155 . 160

Tyr Lys Ala Ala Phe Thr Glu Cys Cys GIn Ala Ala Asp Lys Ala Ala
. - 165 170 175
_ = 58 .




325 330 33.5 Arg His Pro Asp Tyr Ser Val Val Leu Leu Leu Arg Leu Ala Lys
Thr 340 345 350 Tyr Gu Thr Thr Leu Qu Lys Cys Cys Ala Ap;Altodgp Pro
Hs Gu 355 360 365 cys 370r Ala Lys Val Phe 3Asp 75 Qu PF‘le Lys Pro 38uu
Val Gu GMO®4620 A n Asn Leu Ile Lys G n Asn Cys G u Leu mwusdiuzssn Leu
Gy Gu 385 390 395 400 Tyr Lys Phe A n Asn Ala Leu Leu Val Arg Tyr Thr
Lys Lys val Pro 405 410 415 QG x-va®91sem2dhsxePro Thr Leu Val™m @ u Val Ser
Arg Asn Leu Ay Lys 420 425 430 Val. Gy Ser Lys Cys Cys_Lys His Pro Qu

Al a 44 4 2146227

PCT/ U IE 431%%%{3@ '%§9%% @ﬁ%%% X%E‘Z\Iggé SL? gﬁ‘gr&%rz&% Th r;QVaI Val Leu Asn
A@n Leu cys Val Leu H's 450 455 460 Gdu Lys Thr Pro Val Ser Asp Arg Val
Thr ) S Thr G u Ser 465 470 475 480 Le nArg Arg Pro Cys
phe SHF APRLELFIGATOREL REp Qi ATrh oo desius s e 00 Lys d u_Pho
Asn Ala A u Thr Phe Thr Phe |sAIaAsp 500 5510IIeQ/sThr Leu Ser
GIuLsGIuAr GInIIeLsLsGInThrAIa 515 520 525 Leu Val du Leu
“val Qis“ P'Ley ypraga jrp g@ rAlay drg e €0 ATOPBEBF®A0 Lys Al a Val

Met p Phe Ala Al a Val. G u Lys Cys Lys 545 550 555 560 Ala
Asp Asp Lys G uThr cys Phe Ala Qu Qu Ay Lys Lys Leu Val 565 570 575 Ala

Al a SE$ AdanGlal ah@\lﬁdaL@'luu 13 Sl.eeuL;EsS(ﬂeE&Ea? Thr Asp Leu Thr [Z-ZS

val His Thr Glu Cys Cys His Gly Asp Leu Leu Glu Cys Ala Asp Asp
_ 245 250 255

Arg Ala Asp Leu Ala Lys Tyr Ile Cys Glu Asn GIln Asp Ser Ile Ser
260 265 270

Ser Lys Leu Lys Glu Cys Cys Glu Lys Pro Leu Leu Glu Lys Ser His
275 280 285

. Cys Ile Ala Glu val Glu Asn Asp Glu Met Pro Ala Asp Leu Pro Ser
290 295 300

Leu Ala Ala Asp phe val Glu Ser Lys Asp val Cys Lys Asn Tyr Ala
305 : 310 P 315 Y . Y 320

- Glu Ala Lys Asp val phe Leu Gly Met Phe Leu Tyr Glu Tyr Ala Arg
' 325 ' 330 © 335

Arg His Pro Asp Tyr Ser val val Leu Leu Leu Arg Leu Ala Lys Thr
340 : 345 : 350

Tyr Glu Thr Thr Leu Glu Lys Cys Cys Ala Ala Ala Asp Pro His Glu
355 ' : 360 365

Cys Tyr Ala Lys val Phe Asp Glu Phe Lys Pro Leu val Glu Glu Pro
370 : 375 380

" G1n Asn Leu Tle Lys GIn Asn Cys Glu teu Phe Glu Asn Leu Gly Glu
385 390 395 400

. Tyr Lys phe GIn Asn Ala Leu Leu val Arg Tyr Thr Lys Lys val Pro
. 405 410 ' 415

' GIn val ser Thr Pro Thr Leu val Glu val ser Arg Asn Leu Gly Lys
: - 420 o 425 , _ 430

val Gly.Ser Lys Cys Cys Lys His Pro Glu Ala Lys Arg Met Pro Cys
435 . T 440 , A 4



gcag ?}é%t“&?
-gagc t ga aacacaagcc Caaggcaaca 1620

<210> 35 <211> 1762 <212> DNA <213> Honp sapi ens <400> 35 gatgcgcaca

agagt gaggt tgct cat cgg
tgattgcctt tgctcagtat
at gaagt aag, t gaalttgca
aat cact t gg"(’t(%@g%ztgt ttt
at ggt gaaat ggct gact gc
aacacaaaga tgacaaccca

tttaaagatt tgggagaaga aaatttcaaa 60 gggid t

cttcagcagt gtccatttga agatcatgta 120 aaattagtga
aaaacatgtg ttgctgatga gtcagctgaa 18Pctaasidigaca
ggagacaaat tatgcacagt tgcaactctt 240 cgtgaaacct
tgt gcaaaag_faga gg.gagaaat gaa 300" “tgcttcttgc
aacctccccC gattggtgag accagaggtt 360 gatgtgat gt
gcactgcttt tcatgacaat gaagagacat ttttgaaaaa atacttatat 420 gaaattgcca
gaagatatido Asmayt tieat Sqyr et ygddeu Asn tGﬂt‘d%Etu Eye VadaddygHBB0 tat aaagctg
cttttacdgh atgttgccaa gcﬁ tgata aagctgccfg cctgttgcca 540 aagctggatg
aacttcggga tgaagggaag gcttl gtctgl ccaaacagag actcaagtgt 600 7 June 2005

WO

02/ 4622 1yRCiiiUBEh VA3 160 A3p B39 MalSTRE . Lyxt Cygc Cpgttbrogluagemat t t gg agaaagagct

tt cad@fcat gggcagt agcdtlgect gagec 660 4fdgagatttc ccaaaf® ga gtttgcagaa
gtttccaagt tagtgacaga tcttaccaaa 720 gtccacacgg aatgctgcca tggagatctg

-Cttgpal fad &iDAFgAAIPA0EPIPRe dor/R0a 10GCAIROVAT RspCd Yt Pwaaa tcaagattcg

atctccagta aact gaai#ja at gct gt gaa 8480 aaacctctgt tgifdaaaatc ccactgcatt
gccgaagt gg aaaat gatga gatgcctgct 900 gacttgecctt cattagctgce tgattttgtt
gaaaglA3dq ArPLLL IGR%RARES 359CE 10 AIBIEHIAPRIGHSLACRESCE gggeat gttt
ttgtatgaat atgsg@gaag gcat cct gagpos1020 tactctgt agotgctgcetgcect gagacttgcc
aagacat at g aaaccactct agagaagtgc 1080 tgtgccgctg cagatcctca tgaatgctat

gccaagagt gt tcgat tt_1aaa ctt 1 t ttt aatcaaacaa
aat t Sf%é%ét i?f?&ggs%é %15:'1 ?{553%359*%%39 %‘gc%zgﬁ%qagéﬁ?gﬁﬁct att agtt cgt

t acaccaaga aagtacccca agtgtcaact 1260 ccaactcttg tagaggtctc aagaaaccta
ggaaaagt agcaaatg ttqtaaacat 1320 .cctgaagc aaagaat gcc ctgtgcagaa
gact h?‘gt;%% gﬁbgﬁbtv t”@%é@é’éﬁst'ﬁ'oﬁ% A"Fg'gﬁ[ b’?ﬁ %@”a%ag aac gccagt aagt
gacagagtca ccaaatgctg cacagaatcc 1440 ttggtgaaca ggcgaccatg

cttttcagct
ct ggaagt cg atgaaacata cgttcccaaa 1500 agtttaatg ctgaaacatt
12 ‘S’ggg‘g'é'ahéi égsaﬁ%a%éaac

caccttccat
YrhsE APl i B Adgat 21588 tgcacttgtt
Ala Asp Asp Lys Glu Thr Cys Phe Ala Glu Glu Gly Lys Lys Leu val
P AP LY 565 Y 57C . ~ 575

Ala Ala Ser GlIn Ala Ala . teu Gly Leu

580 585

" <210> 35
<211> 1762
<212> DNA

. <213> Homo sapiens
<400> 35
gatgcgcaca agagtgaggt tgctcatcgg tttaaagatt tgggagaaga aaatttcaaa 60
_gcdttggtgt tgattgcctt tgctcagtat cttcagcagt gtccatttga agatcatgta 120
aaattagtga atgaagtaac tgaatttgca aaaacatgtg ttgctgatga gtcagctgaa 180
aattgtgaca aatcactfca tacccttitt ggagacaaat tatgcacagt tgcaactctt 240
cgtgaaacct atggtgaaat ggctgactgc tgtgcaaaac aagaacctga gagaaatgaa 300
tgcttcttge aaéacaaaga tgacaaccca aacctcccec gattggtgag accagaggtt 360
gatgtgatgt gcactgcttt tcatgacaat gaagagacat ttttgaaaaa atacttatat 420
gaaattgcca gaagacatce ftacttttat gccccggaac tccettttectt tgctaaaagg 480
tataaagctg cttttécagé atgttgccaa gctgctgata aagctgectg cctgtrgeca 540
aagctcgatg aacttcggga gcttcgtetg ccaaacagag actcaagtgt _600

tgaagggaag

| 31



-

gctgcctta%

gccagtcrec
cagagétttc
gtccacacgg
gccaagtata
aaacctctgt
gactrtgectt
gaggcaaagg
tactctgtcg
tgtgcegetg

'gtggaagagc

tacaaattcc
ccaactcttg
cctgaagcaa
tgtgtgttgc
ttggtgaaca
gagtttaatg
agacaaatca
aaagagcaac
gcfgacgata

gctgccttag

daaaatttgg
ccaaagctga
aatgctgcca
tctgtgaaaa
tggaaaaatc
cattagctge
atgtcttcct
tgctgctget
cagatcctca
ctcagaattt
agaatgcgct
tagaggtctc
aaagaatgcc
atgagaaaac
ggcgaccatg
ctgaaacatt
agéaacaaac
tgaaagctgt
aggagacctg
gcttataatg

agaaagagct
gtrtgcagaa
tggagatctg
tcaagattcg
ccactgcatt
tgattttgtt
gggcatgttt
gagacttgcc
tgaatgctat
aatcaaacaa
attagttcgt
aagaaaccta
ctgtgcagaa
gccagtaagt
cttttcaget
caccttccat
tgcacttgtt
tatggatgat
ctttgccgag

ac

ttcaaagcat
gtttccaagt
cttgaatgtg
atctccagta
gccgaagtgg
Qaaagtaagg
ttgtatgaat
aagacatatg
gccaaagtgt
dattgtgagce .
tacaccaaga
ggaaaagtgg
gactatctat
gacagagtca
ctggaagtcg
gcagatatat
gagctcgtga
ttcgeagett

gagggtaaaa

62

X-13991.57T25.txt

gggcagtage
tagtgacaga
ctgatgacag
aactgaagga
aaaatgatga
atgtttgcaa
atgcaagaag
aaaccactct
tcgatgaatt
tttttgagca
aagtacccca
gcagcaaatg
ccgtggtect
ccaaatgctg
atgaaacata
gcacactttc
aacacaagcc
ttgtagagaa
aacttgttgc

PCT/US01/43165
tcgectgage 660
tcttaccaaa \ 720
ggcggacctt 780
atgctgtgaa 840
gatgcctget 900
aaactatgct 960
gcatcctgat 1020
agagaagtgc 1080
taaacctett 1140
gcttggagag 1200
agtgtcaact 1260
ttgtaaacat 1320
gaaccagtta 1380
cacagaatcc 1440
cgttcccaaa 1500
tgagaaggag 1560
caaggcaaca 1620
gtgctgcaag 1680
tgcaagtcaa 1740

1762

aaagagcaac tgaaagct gt tatggafgat ttcgcagctt ttgtagagaa gtgctgcaag 1680
gct gacgat a aggagacctg ctttgccgag gagggt aaaa aacttgttgc tgca?ghggao&g40
gcttataatg ac 1762 62
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