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GLP-1 FUSION PROTEINS

The present invention reiates to glucagon-like peptides
including analogs and derivatives thereof Ffused to pProteins
5 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 variety

of other conditions.:

10 Glucagon-Like Peptide 1 (GLP-1) is a 37 amino acid
i&} ~ peptide that is secreted by the L-cells of the intestine in
response to food ingestion. It has been found to stimulate
insulin secretion {insulinotropic action), thereby causing
glucose uptake by cells and decreased serum glucose levels
15 [see, e.g., Mojsov, S., (1992) Int. J. Peptide Protein
Research, 40:333-343). - However, GLP-1 is poorly active. A
subsequent endogenous cleavage between the 6% and 7t
position produces a more poteﬁt biologically active GLP-1(7-
~ 37)O0H peptide. Numerous GLP-1 analogs and derivatives are
20 known and are referred to herein as “GLP-1 compounds. ”
These GLP-1 analogs include 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 1n1t1ate 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) piabetologia 36:741-744;
Gutniak, M., et al. (1992) New England J. of Med. 326:1316-
1322; Nauck, M.A., et al., (1993) Jl.Cﬂin; Invest. 91:301-.
307].
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relates to glucagon | i ke peptides including anal ogs and deuumg@gmes

t her eof o proteins 5 that have the effect of ext In vivo
half-llrJ @f 2:%7he pepti des. These fusion proteins can be us né%l‘{"o%?reat
non-insulin dependent diabetes nellitus as well as a variety- of other

condi tions. 10 d ucagon-Like Peptide_| (GP-1)- is a 37 anino acid peptide
that is secreted by the L-cells of tfie’intestine in response to food
ingestion. It has been found to stinulate insulin secretion
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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 subcutaneously. Even
- analogs and derivetives that are resistant to endogenous
20 Dprotease 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 admlnlstratlons w111 then be necessary Furthermore, a
long- actlng compound is particularly important for diabetic
 patients whose past treatment regimen has involved taking
“only oral medication. These patients often have an
extfemely difficult time transitioning to a regimen that
30 involves multiple injections of medication. '
The present invention overcomes the problems asgociated
with delivering a-compound that has a short plasha half-
life. The compounds of the present invention encompass GLP-

1 compounds fused to another protein with a long circulating



7 June 2005 PCT/US01/43165 GLP-1 shows the greatest prom se as a treatnent
for non insulin dependent diabetes mellitus (NIDDM). Therg gng 2005Mer ous
oral \g\g% Iﬁgur’he market to treat the insulin resistance assom at ed with
NI DDM the'?di sease 5 progresses, however, patients mfstVHaE?

treatments that stinulate the rel ease of |nsuI|n and eventually to
treatnents that involve injections of insulin. Current drugs which _
stinulate the rel ease of insulin, however, can also cause hypoglycem a as
can the actual administration of 10 insulin. GLP-1 activity,. however, is
control b 0 | uco e V, 0 ertain threshol d
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The conpounds of _the ‘gnre ent ventl on enconpass npounds fused to
anot herPRPHET ki TSP | G Bt st F o7 WaRELDOR: th GLE L (7- |
15 37)0H alone and the large 51ze 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 éolypeptide 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

') a) human albumin;
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.

In a second aspect of the present invention, there is provided a
heterclogous fusion protein comprising a firét polypeptide with a N-
terminus and a C-terminus fused to a second polypeptide. with a N-
terminus and a Cnte;minus wherein the first polypeptide is a GLP-1
compound and the second.polypeptide is Selgcted from the grbup

consisting of

. a) human albumin;
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 linker.



WO 02/ 46227 PCT/ US01/ 43165 - 3 half-life such as the Fc portion of an

i munogl obulin or al bunin. Generally;3a@smal| therapeutic pepiiedapsare
difficult to nmanipul ate because even slight changes in their_structure 5
can affect stability and/or biological activity- This has been especially
true for GLP e@%?é)%ﬁﬂ‘d@aé’u?er EATPIPNdR whiehehtpreptuderbe teaxanpive,

GLP- 1{ 7E:@7POHthasie tendentyy 10fitdps meat coNtorat konakiEhangg from a
primaridydeahpha heldaXio St re t imarily beta sheet structure. This
beta 10 sheet formr esuISdt é&i@(}tr?ﬁa&élrygsg%%_ wrré{herai ar TRATYS € rbdght to be'
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f usi on geceteimsymirthdé ner easeded Mabh- Hiv esogoubis e 1 dgwgl oped- This was
especial ly ynexpeeted. gl.ygn the difficulty of working with GLP-1(7 15
37) OH al one .and t he Iar%e size of the fusion partner relative to the snall
GLP-1 peptidé at tWERRPIPIAIS 2Rfkasts/ agpbct of the present invention, there
is provided < hetferghogoust nugsdanandsnan)d term nus and fusion protein
conpri skf waeifdihStnd@l-ypepti.de, i - - jnus fused to a second
pol ypeptide. with a N a C—%erm’ nustt_l\?\h%rrlegi_tng?%gte?l{lr St lspo%“ﬁﬁ ptd §&°i% a aLp-|
conpound and the SEtSRGCBOPYPESFrde®i s sel ected fromthe group consisting
of a) human &t Bufitird bjrdminman @lebpresenanahegsiodndnes) ikragnents of human
al bum metandiodhakeidyithe, Grt el rpus; of the-.first .pol tide is fused to
the N- termnus of the gpe,cond pol g%%sgtnﬁdg%llrﬁEaposfg'ée@%tg%gs%let 2ot the
present invention,” theF &8 prsef detl 2as=tirdepolibgatiisf ustlom Prot ei n

caonpri sieagigns ppdta Sokypepts deewkih theNFider pbnyspangd as G tgpnj nus fused to
a _secon ide with N- termnus and a C-term nus wherein the first
) Qqn%%h_){@%g,%éﬁ Isec%%(ﬁﬁ&lﬁﬁfpéhae tife S&ERU17d Posioy peptdrderi s sel ect ed

ERLIC AR,
a) the Fc portion of an immunoglobulin ;
b) an analog 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 polypeptide.

In a fourth aspect of the present 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 GLP41

compound and the second polypeptide is selected from the group

'} consisting of
- 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 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 embodimentAmay'be compoundé which may include a B
ﬁeteroiogous fusion protein comprising a first polypeptide with a N-
terminus apd a C~terminus fused to a second polypeptide Qith‘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) huoman "albumin;



consisting of .a) human. al bumin; b) human al bumi n anal ogs; and c)
fragnments of human al bum n, and wherein the C-term nus of thankiaoss

pol ypea;q’&e&zg fused to the N- terninus of the second pol ypeptide via a

peptid 1hie -3a 7 June 2005 An enbodi ment may be conffoUHE&/dmxch nmay

i nclude heterol ogous fusion proteins conprising a first palypeptide with a

N-terminus and a Cternmnus fused to a second pol ypeptide with a

N-terminus and a C--- termnus wheregn_the first polypeptide is a G.P-1

conpound and the second pol ypeptide is selected fromthe group consisting
uman al bum n apal ogs; and c¢) fragments of human

of a) huma bum n

al buni n, g’ %ﬁ‘érp%?néﬁﬁé‘“(‘int ErRlegs ‘offthe first pol ypeptide is fused to

the N-- tenmﬁmoéntheoﬁehﬁndnpellmﬁmﬂ de_ . In a third aspect of the

presengisn her ovi de _ het er ol ogous fusjon protein
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polsypepi hlgri S @tG:Ig‘ e_second pol p t| de |s sel ect ed
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fromt? rou conS|st|n
an ana Bﬁ‘%oF thrPh‘PpGPHSGrﬁtdfngarPﬁmrunogl obul i n; and C) fragrrents of the

Fc portion af angnma@gqu@{ @3 &k wherein the, Gtermnus of the first
pol ypept i deb s_fus eg term nus of the second polypeptide_ In a
fourth aspec 3tPTR SFe QNPQ%\FQ‘R iTiTuaMe? el §Ly ppby-Gan-&1lyhdteanlgl ogous

fLISI on protei rwkenprasisgla ©i,rst, pol yoept igle yhgh a N- termnus and a
berm nus L ecqond poI peptide' wi term nus and a
erm nus ergﬁ) Bgﬁgaf ?lrgstlnﬁol% el‘%l’éar’r“se ap%_ﬁq’l?éoﬁﬁﬁuﬁ&yand t he second
poI ypepti de i sS&@lected fromthe group consisting of a) the Fc portion of
an i rmunogl abaldinal compounds may include a A .

heterologous fusion protein comprising a first polypeptlde
- 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
,pqupeptlde is selected from the group comsisting of
a) the Fc portion of an immunoglobulin;
o b)an analog of the Fc portion of an immunoglobulin;
20 . and '
c)fragments of the Fc portlon aof an 1mmunoglobu11n,
_ and.whereln 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 - peptidg-dinker. It is preferable that the peptlde linker is
selected from the group con31st1ng of:
- a) a.glycine rich peptide;
b)) a peptide having the sequence [Gly- -Gly- Gly--Gly—Ser}n
_ where n is 1, 2, 3 4, 5 or 6; and
30 _ c) a peptide having the sequence (Gly- Gly—Glquly—Serla
It is generally preferred that the GLP-1 compound that
is part of the heterologous fu510n proteln ‘have no more than
6 amino acids that are Qifferent from the corresponding
amlno acid in GLP-1(7-37)0H, GLP-1(7 36)0H, or Exendin-4.
35 1t is even more . preferred that the GLP 1 compound have no



b) an analog of the Fc portion of an i munoglobulin; and c¢) fragnents of
the Fc portion of an immunoglobulin, and wherein the C-termpas 29bst he
first polypeptide is fused to the N term nus of the second pol ypeptide via
a peptige dadaker Another enbodi nent nmaybe conpounds whi cdlomespimsnekude a
het er ol ogous fusion protein conprising a first polypeptide with a N
termnus and a C-termnus fused to a second pol ypeptide with a N- term nus
and a C-term nus wherein the first polypeptide is a GP-1 conpound and t he
second pol ypeptide is selected from the group consisting of.a) human

al bum n; 7 June 2005 WO 02/ 46227 PCT/ US01/ 43165 - 4 b) human al bum n

anal ogsijogedtheh Br agiest acaldshwree adlbfifen, £aaE whfer @?ﬂd}ﬁ)o@giefglﬂ nus on
the first.pol ypepti.de .| e to t ] of t secand pol ypepti de
via a p8 P‘ﬁeggl ir’r?e‘rs-ﬁl_wi%sggr)e er @ﬁ%ﬁ%ﬁgaﬁeppfdg)ﬁ%ﬁ ~4%°s sel ect ed
from t hetgisupostnpretfengedf that ahp yEihel reahppeptl devednoa mpept | de

havi ng sequence. [ - - - Y- ] 24 e ks .1, 2,. 3, 4, 5 'or
6; and I(:: Qg %ép?i'qgrhg‘v%ﬁ%%shgcéec_(%uetn}(%g{ %@f%yﬁ%ﬁ (lt;‘?l;/3 Ser]3. Additional
- comPoun@8TrEEFPPAREL Dde 2Rl et 8o gouSHRIst bh- PF P8I nCESMBr(i7si39g OH . f jorst

pol ypepiidaainiuh apMeteAbLIYS ANGIP-G tesmpiusal Usgd e pasecordcl

pol ypepti de th a NN-term nus and C-termnus wherein the first

pol ypepttHBT PSOgOREPLESEBRpBURG ST Nt TBETHE Dbl VALPpPFdéti s sel ected
fromt hsogioupncensi sting of a) the F~c portion of an inmunogl obulin; b) an
anal og of the Fc portion of an.inmmunoglobulin; 20 and c) fragnents of the
Fc portion Of°TRT i SOREYRG0TAY jnclude polynucleotides '

10 encoding the heterologous fusion protein described herein,
:“) wvectors comprising these polyqucleotides and host cells
transfected or transformed with the vectors described
herein. Also included is a process for prodﬁcing a
heterologous fusion protein coﬁprising 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 a method for normalizing
blood glucose levels in a mammal in need thereof comprising the
administration of a therapeutically effective amount of a heterclogous

fusion protein described herein.

\:) | The invention is further illustrated with ;eférence to
the following drawings:
25 Rigure 1: igGl Fc amino acid sequence encompassing the
hinge region,’CHE and CH3 domains.
~ Figure 2: Human serum albumin amino acid sequence.
B Figure 3: A:.SDS-PAGE gel and immunoblot of same gel
illustrating the molecular weight of IgGl-Fe¢ and GLP-1-Fc¢
30 fusion proteins (Lane 1, MW standards; Lane 2, Purified Fc;
',lane 3{:M0ck transfécted 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 GLP-1-HSA
_ fusibn préteiﬁs {Lane 1, MW standards; Lane 2, Purifieéd HSA;
35 lane 3, Mock transfected media; Lane 4, Va18~GLP—1-HSA; Lane



and wherein the Ctermnus of the first polypeptide is fused to the
N-term nus of the second polypeptide. The GLP-1 conpound gey,beph4ised to
the second polypeptide' via a .25 peptide |inker. It |5F$referable that the
pept W@ opiéer is sel ected fromthe group consisting ECTUPULEFycine rich
peptide; b) a. peptide having the sequence [@y-dy-dy- GlyﬁSer]n where n
is-1, 2, 3, 4, Sor 6; and 30 c) a peptide having the sequénce
[Gy-Ay-Ady_Gy-Ser]3. It is gengfally preferred that the G.P-1 corrpound
that is part of the heterol o.gous fusion protein have no nore than 6

am no acids that are different fromthe corresponding am no.acid in G.P-1
(7- 373, re1GGLR11{ FGBBYGM-Gay -Blendierla-HS35 |lans tovdirgistdiptef erred

that %,_E hd §ONRQURGihAve. I gehwﬂsﬁﬁﬂélmazagtﬁfzgg)- 5 PCT/ US01/ 43165
an

nor e t ami no acids that differ fromthe_carrespondi ng amno acid in
GLP-1 (7-3939are & pSPE~PAE)ILGH P EEhifd- 1C: a ?P@pr eferred
that é]ﬂle—ﬁ-f’néléﬁnpewﬂ,@lhﬁé/e(mmeMWh@ﬁaﬁdaﬁdserLanem’Zno aci ds t hat

dlffer fr e correspo 0 2 P- M pe . '
GPP- 11("5/rl§’6§*%]—? aﬁ?e di Spi%glsﬁgﬁfgrab(f dLéJq?lGﬁ 1;:%%11%%[}}” Efdt is part of

the Iheters) ogwusthnﬁlauncﬂ prigine ré haéﬂgh@laheloﬁsﬁal LﬂBEaF position 8.

Anot her e g?eln AL . ”E ngguq§c Q&Xﬂgﬁlﬁ@i&d@ﬁylglﬁn@Qnggxﬁpe het er ol ogous

fusi on. pr o esérl hereln vectors conprising these pol ynucl eoti des
and hdsSi) cel | s transfected or transformed with the vectors described

herein- Al 04 pgl yded s AIREFIDi0g P OEE6H Ngoataial agokagows fusion
protein conprising the steps of 15 transcribing and translating a

thﬁ%¥%6??délaé§EFP5€@-1WeﬁéQYI§h&er condi tions wherein.the heterol gous
sion preigufei 6:eEppeesed dm defreictablecopuabsta¥eingnohker embodi.nent

may T el g; § 084 TBLARY ;595 NYIRId F % gure 2. |
Figure 7: Expression cloning 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 resp@nse activity of GLP-1
fusion prbteinsq _
Figure 9: Pharmacokinetics of GLP-1 Fc and HSA fusion
proteins. O
20 Figure 10: Glucodynamic response to- Exendin-Fc in two
normal fasted dogs.
Figure 11: Insulinotropic response to Exendin-F¢ in two
> normal fasted dogs.
Figure 12: DNA sequence encoding a human IgGl Fc
25 regloTkuge: ' B
Figure 13: DNA seguence encoding a human albumin
protein. ‘
o ‘ |
The heterologous fusion proteins may comprise a GLP-1 compound
fused to human albumin, a humén albumin analog, a humanralbumin
'fragment,_the Fc portion of an immunoglobulin, an analog of the Fc

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

immunoélobulin. The C-terminus of the GLP-1 coﬁpound_may be fused

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



bl ood gl ucose levels in a manmmal in need thereof conprising the

-adm nistration of a therapeutically effective anmount of a hglgs shpgous
fusi on pwotgierztescribed herein. The invention is furthepcipfdsysizigted with
reference to the follow ng drawi ngs: 25 “igure 1: 1gGl Fc am no acid
sequence enconpassing the hinge region, CH2 and CH3 domai ns+ Figure 2:
Human serum al buni n ami no aci d sequence. Figure 3: A .SDS-PAGE gel and

i munobl ot of same gel illustrating fhe nolecul ar weight of 1gd-Fc and
G.P-1-Fc 30 fusion proteins (Lane 1, MW standards; Lane 2,. Purified Fc;

| ane 3, a@ﬁrklﬁmsrsfe&ﬁealmiﬁ, £ape drotelal 8- pEkBel ,
. "Exendi n- 4- F¢ SPS- P Oand ﬁn?lf"r?m%bl ot ggesgn%eggfomp?ustratl ng

the ol ectf % d%?@%?l?ﬁ %ﬁ ?Eﬂ@éﬁﬂl%IPa¢t+E$\aﬂﬁshéﬁepﬁételns (Lane 1,
Wstanmmeammﬂfﬂﬁfélednﬁﬁﬂed%@@&@e &hpkitransfected nedia; Lane

4, Val"-G.P-- e WO.02/ 462 2005 P /USOl/43165 5,
Val18- GLP- 1- [ét %A;P’E?ape‘&?/d Pt 3t /Eﬁﬁ%gﬁe cempeyndyi hbat paEe ¥Rne 7,
Exendi nRRYtGof Ghe Aetaa glGpod3- £ on Mrpteid: eﬁﬂﬁnﬁé& gel of puri fied

ot 11 o0 PP EIR A< Tyl PR A oV Sy O LB B BET iy

st andar AT R GITAlINE- Q@I HEA, O arn-hatusehly rpalstlrﬁm.nﬁaaﬁelﬁo
Exendi nekeildd widty rﬁx»e G el it Hlolody AW Gk i FXPEESST Pf]
vect or contai.ni re |ons illdstrated 1n figure |gure 6:
Expr essioiF I%’rﬁq%d: cte('i?hli}%ﬁﬁ WOPéicbtﬁﬁW‘EJe‘éﬁlebﬁCehW@m reRed in
fi ude Theriqupr-d l'ec@ga:rcessbrorﬁ-cﬂmslglnvmiem e nop [Yp-encoding a 15
T ot SRR ey SV R Y o molvme R Ade 1B iR ARG, of
GLP-1| ﬁﬁ§ﬁbﬁq@&ﬂnﬁﬂm@f 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 sequence 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—GluQGly—Gln—Ala—Ala—Lys-Glu—Phe—
20 29 .30 31 32 33 34 35 36 237
' o  Ile-Ala-Trp-Leu-Val-Lys-Gly-Arg-Gly
(SEQ ID NO: 1)

;m) 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 example, position 12 is phenylalanlne and
p031t10n 22 1s glyc1ne.
230 GLP-1 compounds also encompass “GLP-1 fragments " A
"GLP-1 f;agment 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 or derivative
thereocf. The nomenclature used to describe GLP-1(7-37)0H is
35 also appllcable to GLP- 1 fragments For example, GLP-1(9~



Figure 9: Pharmacokinetics of GLP-1 Fc and HSA fusion proteins. 20 Figure
- 10: ducodynani c response to-Exendin-Fc in two normal fasted)gagsosFi gure
11: 1 nsydh bpahtppi ¢ response.to Exendin-Fc in two nor malpdagdeeds @99S.
Figure 12: DNA sequence encoding a human 1gGlL Fc 25 -region-, Figure 13:
DNA sequence encoding a human al bumin protein. The heterolegous fusion
proteins may conprise a GLP-1 conpound fused to hunman al bumin, a human.

al bumi n anal og, a human al bum n fraBnment, the Fc portion of an

i mmunogl obul i n, an anal og of the Fc portion of an innunoglobulin, or a

f t t f l.Qbul i -t f th
I R e o e M e (A AN
the N 7aume QOD@S ﬁtbﬂZtMGZE?téﬁmin881b¢§1@ﬁe-aﬁunEEEquDirmmlaﬂualbum n
or o PEOLShR: mIbeSenbelfrghogorss bHSLAR &&%knﬂeﬂsc A2 ALY Y active

and have an 1ncreased e conpare preferred
that theheLFRMe CBWPBeRIBS t Bhe %Réeﬁﬁonglﬁar frgfot ﬁ@ll%tlé? @%&J@ﬂ‘ usi on

prokei PENCMPaBS: LRAMPES! | ges Kavbegi hhoMyabelhiltwartyy fiverfm about
thirty- Qéqﬁ $%urall occurring.or non-naturally occu%éggﬁ anm no acids
that havt stP¥PRithe mb"gwwnaw%teeﬁ ie 71§7)>eﬂu Dhat they
exhi bi tphiersyl 4 hat 109} Candtpysiyidy P2ndsngctapied bbegﬁyﬁahereQﬁptmf on
0-cel | e P typLcal. rls

polype%%lde Egﬁgﬁg&%hgﬁ%ﬂﬁ%gﬁ 1§7d g@ﬁ g? Bi n%(? ngﬂ lﬁﬁléﬁglog of
GLP-1 qf:I?I)M(7a3?)r@Igrmtd©Ie&@- 1(7-37)OH or a fragment of a

Gl (7-37 s 373 h f SEQ ID
1 ERIO( 3 )2(()&17 3&&%6 i ]él 53 %ﬁlﬂ;m?% %@Eyﬁ@bﬂ?dé%' ﬁns%ﬁﬂ%i’lc%n% Q
S_ Al RERERYE ya_,quappo FiHé‘LéFﬁrh@é@ h@@n\@ﬁgg@r 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-1 compound are denoted by the same
number as the corresponding amino acid in GLP-1(7-37)OH.
For example, the N-terminus -amino 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)0H is at position 38. fThus, position
12 is occupied by phenylalanine and position 22 is occupied
t), by glycine in both of these “extended” GLP-1 compounds, és
' 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 amino acid at the Corresponding position
-of GLP-1(1-37)0H. Amino acids 38-45 of an extended GLP-1
cg@pound are preferably the same as or a conservative
substitution 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 sufflclent homology to
- GLP-1(7-37)0H or a fragment of GLP-1(7-37)0H such that the
arialog has insulinotropic activity. Preferably, a GLP-1
35 analog has the.amino acid sequence of GLP-1(7-37)0H or a



18 19 20 21 22 23 24 25 26 27 28

Ser-Tyr-Leu-G u-3@ y-d n-Al a-Al a-Lys-3 u--Phe- 29 30 31 32 3$u34235536 37

| I e- Al a-WwopzlepsVal -Lys -G y-Arg-GAy (SEQID NO 1) By c Mfhe art,
the amino term nus of GP-1(7- 25 37)OH has been assigne er residue 7
and the carboxy- term nus, nunber.37. The other am no aci dsr*r'n t he

pol ypeptide are nunbered consecutively, as shown in SEQ IDNO 1. For
exanpl e, position 12 is phenyl al ani me%and position 22 is glycine. 30 GLP-1
conpounds al so enconpass "GLP-1 fragnents.” A GLP-1 fragnment is

a. pol ype t & ft @lodir td PR of dror m acids from
'thg NY?eF%Fgﬁfggndygﬁgg%te?%%ﬁﬁggﬁp -1E7ﬁQ%%3%ﬁl ‘%ﬁ?angﬁ%g ‘or
deri vat i v8UTt R&r &de ?WQHSDREﬁQSaFGﬁgeGSéGCWbt&é%@mpbﬁ>GEEIHGJLSﬂyéCH is 35

02 86507 P RO A6 8 oy O oratos (0 ST B Eabdheiedty

2/ 46227 4 enot es a -

?rtncatiﬁggg%g§"éﬁ?§ 'ac&ﬂ& oHPPWEnﬂiﬁéPﬁFh&?%QN?Qﬁﬁ%QNHQK)aC|d fromthe

C-t ersm ndesighetan:ho-acicdsponntise thag&abbt&tgtd%&f%%ﬂ;hyachhfagﬁ?ﬁenunber
or_ex e

o CQEgePBQQQ&Bg i ggdgéfgedl Pg‘%) tg‘ S8 | H"S?%%ﬁom tion 12

N-t er m nal utamc acrd
i s occupFed BvamphényﬁéuaﬁfﬁhP hhd- bbb@ﬁldmsiﬁhasescauﬁhedlbyogpyﬁnﬂe as

in GLP- iﬁ7wﬁiq\,ﬁﬂth50§19bEné(Zo§§.lagI'y TEBﬁngS¥E' B%s%ttl%%s b @

GLP-1(7-37 del et ed. GP-1 oun al So i’ nclude por?f pe tldes in
whi ch(oni )7013_< L‘B’l’leh%ﬁ ]Fl%e%cFﬁglﬁﬁ?é ngh déubamis amady N@ﬂﬂrﬁms %md/ or

C-t aom n@speitﬂf’? 1O - 323 Chhadesf éaGﬂPﬂlsc%péﬁﬁliogﬁ %ﬂ?.'éﬁoglah%
e ool Eada R RS2 Sbnt B, 2ab BTy el S sBmeda e drpmtnacer e
~ ho aCI n
denot ed mwsiheosah% ofinBBP-2$7+ B2) OBr hespabdéngrapi BedCwdthNvaline
GLP‘1(7'§3&C5hﬁt§ﬁ{c3§@f@!ereéﬁgcﬁﬁ$8{§1nusa”‘no acid of'a G.P-1 conpound
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, a-carbon
atoms, terminal amino group, or terminal carboxylic acid
-20 'group A chemical modification includes, but is not limited
to, addlng ‘chemical moieties, creating new bonds, and
removing chemical moieties. Modifications at aminoe acid
side grbups include, without limitation, acylation of lysine
xm) g€~amino groups, N-alkylation of arginine, histidine, or
25 lysine, alkylation of glutamic or aspértic carboxylic acid
groups, and deamidation of glutamine or asparagine.
Modifications-Of the terminal amino group include, without
'11m1tat10n, the des -amino, N-lower alkyl, N-di-lower alkyl
-and N-acyl modifications. Modifications of the terminal
30 'tcarboxy group include, without limitation, the amide, lower
"alkyl amide, dialkyl amide, and lower alkyl ester
- modifications. Lower alkyl is C1-Cq alkyl. Furthermore,
'one ‘or more side groups, or terminal groups, may be
protected by protective groups known to the ordinarily-




obt ai ned by adding two amno acids to the N-termnal of GLP- 1(7-37)CH is.
at position 5; and the C -termnus am no acid of 20 a G.P- ¥ aewroosd

obt ai n&do by4&etdi ng one amino acid to the C term nus of QGd¥Frmfedrs3igsOH i s at
position 38. Thus, position 12 is occupied by phenylal ani ne and position
22 is occupi ed by glycine in both of these "extended" G.P--t~conpounds, as
in GLP-1(7-37)OH' Amno acids 1-6 of an extended G.P-1 25 conpound are
preferably the sanme as or a conservative substitution of the amino acid at
t he correspondi ng position .of GP-1(1-37)CH . Am no acids 38-45 of an

“ext endesk {3 Ped pE@ﬂEQﬂndhészﬁrefQt@bb&mkﬁﬁxﬁ?qﬁf@§1Q&mfn8qﬁéfévﬂé#ve
substitution of th %&z&c' d_at the correspondi ng position

gl ucagdn® dP° l@en‘(ﬂ:nditme 2tE&Bnpounds of the present invention. enconpass
"GLP-1 analO@By"GEPéledmﬁﬁahdgchasbéubHﬂbGﬂﬂ dﬂéﬂﬂéﬂb&élb 6a£’1(7 37) OH

or afr ( h that t anal has in |notrop| C
actl V|t Er ef %En% & E’hzf §§é‘anal odnh’z‘fé" il rﬁ%l%s s@&ﬁj el of ‘
GLpP> 1(7 ﬁ?mwdal?sshﬁelsoasleV\DoobimﬁzaﬁdDGfHdtﬁﬁhl/s&:ijrfélrn@ fragment

t her eofghrmgti | €de S@r.bhat e, it foyr. or. five m no acids
differ fromthe am no amré(ir:%git:ﬁg cgp?e%pgfng“%ﬁ)gtoﬁ%é |C{or{1%f -1(7-37) H
or a frifimt ranegeciion o dee RASERsSAoMPims aZtmrvatus.‘e@Smn to 5

desi gnatecild: lrespogessribée subsbi bubi, Ba2am0 (AG d PRdLd by, position is
i ndi Catfqtsz(ﬁ 7& to the gare structure. For exanple, Glu2é] -1(7-37) OH
desi gna o =Y n. which the glycine normally found at

poti)tl on 22 I\Dﬁnﬁcﬁis éxﬁﬁx\Be?)G]rP-lﬁtasfbegmeﬁegl aag@lwgtsh aglaut am ¢ aci d;

1 8-G3 P AL % OH nat a GP-1 ound in Whl ch al ani ne
i’/ nor rra| foundﬁgett %éosk%g%rh 38}'(lj g?y ﬁzé‘dn8fl¥af° fd 22219965 t i on. 22
of GLP# P(%ﬂe&mmﬂhm Ctﬁéeralsequlla@@amtthfvahenhetamdlglgmamfﬁnsa@rd '
r especigrdiey: @d%]t}gé) frd sen v I i hcl ude
"G_P-- g)erl \?atl vVes. G.P- é%lé\}gt?é]g | séahgl %%é}"gﬁe% s Fecﬁlie haV| ng
t he anl ~dc P %&Qﬂﬁﬂﬁ§3Wﬁlk3§S bfanalogs 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), 61n?-GLP-1(7-37), D-G1n%-GLP-1(7-37), Thrl6_rysl8_gLp-
_ 1(7-37), and Lysl8-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 GLE-1 compounds are
f.h} disclosed in U.S8. 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). |



G.P-1 anal og, but additionally having chem cal nodification of one or nore
of its amno acid side groups, a-carbon atons, term nal ampEsPOOEP, O
term naWe@arsax¥ylic acid -20 group. A chem cal nodificathamusonabusses, but
is not limted to, adding chem cal npieties, creating new bonds, and
renovi ng chem cal noieties. Mdifications at amno acid si-gde groups

i nclude, without limtation, acylathgro | ysine E--amino groups,
N-al kyl ati on of arginine, histidine 25 |l ysine, alkylation of glutanlc
or aspartic carboxylic acid groups, and deam dation of glutam ne or
asparagine. Modifications of the termnal, am no group include, wthout

limtation, the dg§F§@g@} é&léﬂﬁﬁ: q!-!o | kyl acy

nodi fications. Mudificati gns %tfgrﬂ% na% 1cogsrbolxy %Or ﬁe’%ﬁ@%

wi t hout G4Rrk AnadRast Ré Saramila JueliSEQITRY NGsi2de, di al kyl ami de, and | ower
al kyl ester nDdifications- Lower aIkyI is-Cl-C4 al kyl. Furthernore, one

or re side groups, I oup may be protected by protective
groﬂ%s known to tHe o dln r||§% g&n 1?0053 Wb42A%623# P&T/ USO1/ 43165 - -

10" skill ed prot 8@is-EharXsn- GIbexaasahbethLx@a4m§pMXa&GRﬁaﬂay be mono-

or dinmethylated. Agy P—%cpogaougg c?g bg ?ﬁ oéféhﬁghebgrologous fusion
ng 1 i

proteins of the present invention onpound itself
is able to bind aﬁéarﬁéacéagréﬁahﬁﬁg—Khaeugh-ﬁha—ﬁbﬁ—xame@bakor GLP- |

receptor binding apd 3gsigral sbr agsdugyi on cagsbe3@ss%%se§9u5|ng invitro
assays such as th?se descri bed in EP_619, g d U S Pafént No.

5, 159, 712, respectifefpa-tgandrer§aa-Leprveackpar Xpaagaenksa-anal ogs and

_gﬁrivatives are kaowndin ghe 4nt amd apy of these anal ogs and, derivatives
n al so be part t h Iog us fusion proteins of the present .

i nvention. Sone egénp %s g%ignovgl9 %a analogs as well" as GP-1 anal ogs

and derivatives known Herimlah& 4BEQalB ¥PovEded herein. Sone GLP-1 anal ogs

and GLP-1 fragnments known in the art

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, Leﬁ,' Ile, Val,
20 Glu, Asp, or Lys;
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, Ile,
} Tyr, Glu‘, Asp, Trp, or Lys; . |
7 25 Xaa at position 17 is Ser, aAla, Gly, Thr, Leu, Ile, Val,
' G"lu, Asp, or Lvs; o
Xaa at position.lB 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;
30 . Xaa at position 20 is Leu, Ala, Gly, Ser, Thr, Ile, Val,
Gluy, Asp, Met, Trp, Tyr, ox Lys;
Xaa ‘at position 21 is Glu, Asp, or Lys; .
Xaa at position 22 is Gly, Ala, Ser, Thr, Leu, Ilé, Val,
Glu, Asp, or Lys; _
35 Xaa_.at position 23 is Gln, asn, Arg, Glu, Asp, or Lys;



i nclude; for exanple, GP-1(7-34) and G.P-1(7-35), GP-1(7- 36),
Adn9-GP-1(7-37), DA n9-AP-1(7-37), Thr16-Lysl18-CG.P- 1(773éne 2008l

Lys18- &¥®0¥¢62287) G.P-1 anal ogs such as GLP .20 1(7- 34)PCINS0GEPI6E( 7- 35)

are disclosed in US. Patent No. 5,118,666. Biologically processed formnms of
GLP-1 which have insulinotropic properties, such as G.P-| (7=36) are al so
known. O her known biol ogically actiyg GP-1 conpounds are disclosed in
U.S. -Patent No 5,977,071 to Hoffrmann, et al.', 25 U.S. Patent No. 5,545,618
to Buckley, et al,.,, and Adelhorst, at al., J. Biol. Chem 269:6275 (1994).
Y1, 7 Hae Soomesvipion 2¢22% BEF USAY 48865 Thrl IBwl0 LS ,AvVierlsf err ed gr oup
of GLP-1 analw.gs @§uc0§3%segrot g@ P--1 analogs of formula I (SEQ I D NO

2) 7 8.9 10 11 12,13 14
H s- Xad- 5 £'GRRSEE PRe2Thi S xAA2 AsB I XaaSREa- The . 18ep0 ddea2Vad 24 25 26 27

28 Xaa- Xaa-Gdas, )@@anarXﬁngaa Xaa- Xaa- Xaa--Phe 29 30 31 32 33 34 35 36
37 §8 | ].e- Xaa- éaa-- a Xaa- Xaa- Xaa- X 4Q 41 42 43 44 45°

a- x Xaa- Xaa
Xaas xad-Xa s Xaa et KRa ® For ntY &/ IAngCF?B N%&“Z)AﬁﬁérEF‘ HiSRaa at position
8 is AXma @ty p@eitidhr27Les, Léte, GVal , Asﬁ,ucrAs,ps or Lys; Xaa at position

9 is Gxga ARP. t Si I Sghr AIa, ,oer, Leu, Ile,
val, 20 aGI péngén ﬁal% %Pat %% [t on 1Z‘h1r$ &S&,’ S Thr, Leu,
Ile, .Val, QQQJ Hﬁﬂ) Qﬁ Lys; Xaa at position 16 |s VaI Ala, Ay, Ser

Thf, LQ@a'dﬁ9p051tlon 31 is Trp, Phe, Tyr, Glu, Asp, or Lys;
10 Xaa at position 32 is Leu, Gly, Ala, Ser, Thr, Ile, Val,
N Glu, Asp, or Lys; '
“vj‘ Xaa at position 33 'is val, Gly, Ala, Ser, Thr, Leu, Ile,
Glu, Asp, or Lys; '
7 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 p051t10n 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, or Lys, or is deleted;
25 Xaa at position 41 is Ala, Phe, Trp, Tyr, Glu, Asp, or Lys.
or is deleted;
Xaa at pOSlthn 42 1s Ser, Pro, Lys, Glu, or Asp, or is
deleted; ' |
Xad at position 43 is Ser, Pro, Glu, Asp, or'Lys, or 1is
30 deleted;: '
Xaa at position 44 is Gly, Pro, Glu, Asp, or Lys, or is
deleted; ' ‘ '
and
Xaa at position‘45 is Ala, Ser, Vél,-Giu, Asp, or Lys, or is
35 deleted; . o



Tyr, .Giu, Asp, Trp, or Lys; 25 Xaa at position 17 is Ser, Ala, dy, QGGu,
A>s/p or Lys; IOThr, IC-)Leu, I I>/e, Val, Xaa at position 18 is Ser7 J4ha2063y, Thr,
Leu; Ile, Val, Qu, Asp, Trp, Tyr, or Lys; Xaa at position 19 is Tyr, Phe,
Trp, Qu, Asp, @n, or Lys; 30 Xaa at position 20 is Leu, Ala, Ay, Ser,
Thr, Ile,-val, Qu, Asp, Net, Trp, Tyr, or Lys; Xaa'at position 21 is Qu,
Asp, or Lys;. Xaa at position 22 is GQy;3Ala, Ser, Thr,.Leu, Ile, Val,
G u, Asp, or Lys; 35 Xaa at position 23 Is dn, Asn Arg, Gu, Asp, or Lys;
WO 02/46227 12 7 June 2005 PCI/US01/43165 Xaa at position 24.is Ala, Gy,
Ser, Thr, Leu, PFeVivgf, thaggwheputhaspmine agéd XnapasipdentBdn 28.is Al a,

Ay, Ser, ch,4beua1llez Vab, ofd Wa ASPaePELLYS; tReKa8a8h QQ%E? 893@6 'S
Lys, Arg, | S Xaa, at p05|t|on 27 1s

Lys; Xaa agéwggFFFéﬁ @g Fgaﬁlﬁmlﬁ?y?cégr1STﬁFS°L€919FF€ val, du, Asp, or
Lys'; Xaa at poittneanéfesréﬁpth5h6th§yGLPCiUcoﬂ@@unéroEY§orméQa Xaa at

ositi@en 3 u y AI a ser..Thr, llLe, Val or Lys; Xaa
gt pos%t i o% %gakﬁ %/Sgs fx aglHo 443ds | & atl‘lﬂéfgeé Ero'ﬁs €or Lys; Xaa
at pOS|t|O%OBneﬁsom@hngL§m1n0Aag;d(1u GPBpL (Or3H GH 4b B@anaianSIIton 35

t
I?,Z GPSI GIAIy:@S ke gPéf%Ji.Péld thae y@%—f st}%#(aa a %n&%[l?l%ﬁigﬁa%%?%’?gom on

Ay, . A a, %E m q'lﬂ? C‘E’éﬁequ”édlng/a@ml@ uaCJﬂ@plno@LEy‘sWoiiﬂ@Hderet ed;

' Exendln 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-l1-6-ester, or amide, or
C-1-6- -alkylamide, or C-1- 6- ~-dialkylamide thereof. WO99/43706

15 descrlbes derlvatlves 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 éncompassed by the present
invention.

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

7 8 &8 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—G1u-Xaa—Xaa—Xaa—Ala-Xaa~Xaa-Phe—
29 30 31 32 33 34 35 36 37
i1é—Xaa—Xaa—Leu-Xaa—XaaQXaa-Xaa~R
o S Formula II (SEQ ID NO: 3)
30 ‘ |
wherein: . o
Xaa at position 7 is: L-histidine, D-histidine, desamino-
histidine, 2-amino~histidine, B-hydroxy-histidine,
homohistidine, a-fluoromethyl-histidine or o-methyl-
35 " histidine; | o



20 Xaa.at position 38 is Ser, Arg, Lys, Qu, Asp, or His, or is deleted;
Xaa at position 39 is Ser, Arg, Lys, Qu,,Asp, or H's, or isundebeted; Xaa
at position40 is Gy, Asp, GQu, or Lys, or is deleted; 25 Xaa at position
41 is Ala, Phe, Trp, Tyr, Qu, Asp, or Lys; or is deleted; Xaa at position
42 is Ser, Pro, Lys, Qu, or Asp, or is del eted; Xaa at position. 43 is
Ser, Pro, Qu, Asp, or Lys, or is ) et ed; Xaa at position 44 is Qy,
Pro, Qu, Asp, or Lys, or is delet ed and Xaa at position 45 is Ala,
Ser, Val, du, Asp, or Lys, or is 35 deI eted; a 7 June 2005. - 13

provi ded t¥ga aih 7P Hel @i ol e @ wt Bbsi tVah, 3eu38ile 395e#(, o41Tha2, 43,

or 44 is deleted, c;m@rgc@ 241 Ny ACT g - doynst r ha m aci d i's
al so deleted. It referred that the lE%LP}!ineé 1Erj;%gnund héhu?g

contain | ess ttfa]ri‘m dhi$io acids that differ fromthe correspondl ng am no

aci d in Gl (A PO ien Exendi:nadp,! G1,s a8y, e Thref gikedrtBat Jhkegsst han
five agi n aci qis dlffter flromth correspongﬁng am no acid in GP- 1(?-37)O—|
or Exendl 1% .24 P95 %08 YorE p é‘lserrT&E’ t BRE | 88sT¥Fhan four .10 anino

aci ds di f fXga fatompasie icor nespendiieg , asieny abird TepELRis), @Ke37)xsﬁ,—| or

Exendi n- 4. G_P-V;Ial gﬁ of the R esent invention include derivatives of
formula | such as ‘a G 1- eéter or‘am de, or C-1-6-al kylam de, or

C- 1- 6- di aliad @t destitdesofl 8 W899HAB70B L5 deycr Ches degi vaerveslsf &P-1
conpounds of farpula | and is incorporated by reference herein in its
entirety. _The conpounds of fornula | derivatized as described in
V‘l)99/11§708(a§n&tuﬁ’d’élllt\}8ﬁ Zedigr eCéifcoMFRssEduby Gl Re %ﬁésehys, 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, Arg, Val, Lys, Ala, Gly, or Glu;
20 Xaa at position 34 is: Glu, Lys, or Asp;
Xaa at positionLBS 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, Tyf,
' Phe, His,lGly, Gly-Pro, or is deletéd.




I nvention. 20 Another preferred group of G.P-1 conpounds is conposed of
G.P-.1 analogs of formula Il (SEQID NO 3): 25 30 7 8 9 1@ LheDbd0pd3 14 15
-16 17 ;9§-§%§- aa- - @ y- Xaa- Xaa- Thr - Ser - - Asp- Xaa- Ser 18 19 20 21 22 23 24
25 26 27" 28%18834- Tyr - Leu- G u- Xaa- Xaa- Xaa- Al a- Xaa- Xaa- Phe-PCRUSY/H316532 33,
34 35 36 37 Il e-Xaa- Xaa- Leu- Xaa- Xaa- Xaa- Xaa-R Fornula Il (SEQ ID NO 3)
wherein: . Xaa at position 7 is: L-histidine, D-histidine., desam no
hi stidine, 2-am no-histidine, .0-hydrpxy--histidine, honohistidine,
a-fluoronethyl -histidine or u-nmethyl- 35 histidine; 7 June 2005 - 14 Xaa
at position 8 is: Gy, Ala, Val, Leu, Ile, Ser, or Thr; Xaa at position 9
is: Thr, Ser, Arg, Lys, Trp, Phe, Tyr, du, or Hs; Xaa at position 11 is:
Asp, Gu, Ar gl"‘,l"@Itﬁ’re,r Rreteyred grepg: of 5GKBal acompeinten 12 cospoded, Trp,
Phe, or ofyIgLPXaa sa1RRed td©ONEdfmh$a EEY, ,13NGo. Thp.. H's, Phe, Asp,
Val, Tyr, Qu, or Ala; Xaa at position 1§§F2: HP@?'P%Z[ Asp, du, Arg, Ser
‘Ala, or Lys; .10 Xaa at pdsitidn 220islid¥2 AEp, ©Hu, 16 nl6Asn7 Lys, Arg,
or. 5Cys; Xaa at positgon 23.18&7,H:S ASR. vhYSm,d W d.n._ qr Arg: Xaa at
position 24 is: Au, Arg, Ala, of kﬁyg;éégaxg B‘gg ;éiegnp‘zc'@ %;a.a T Tyr,
Phe, Asp, Lys, Gu, orl#isl9 1B0Xa@lat 2BosiBi oB4272i5s: 24 a27d wg Hi s, Phe,
Tyr, Trp. Arg, or  LysgeXap,pl;B0sh,09.30,3: xhhfy 8 Yy A0, le O Hs:
29 30 31 32 33 34 3% 36 37
Ile-Xaa-Trp-Leu-Xaa-Xaa-Xaa-Xaa-R

10 . formula III {SEQ ID NO: 4)

. wherein:

Xaa at position 7 is: L-histidine, D-histidine, desamino-
histidine, 2-amino-histidine, B-hydroxy-histidine,
15 homohistidine, o-fluoromethyl-histidine or a—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 Ty ;
‘ 20 _ Xaa at position 16 is: Leu, Ser, Thr, Trp, His, Phe, Asp,
val, Glu, or Ala; |
L .Xaa at position 22: Gly,rAsp, Glu, Gln, Asn, Lys, Arg, or
'wm) Cys;
: ‘Xaa at position 23 is: His, Asp, Lys, Glu, or Gln;
25 _Xaa‘ét position 24 is: Glﬁ, His, Ala; or L&s;
- Xaa at position‘zs is: Asp, Lys, Glu, or His;
Xaa at positiqn 27 is: Ala, Glu, His, Phé, Tyr, Trp, Arg, or
v, . ’
' Lys; o '
:Xaa at position 30‘is: Ala, Glu, Asp, Ser, or His;
30 :Xaa‘at position 33 is: Asp,'Arg, Val, Lys, Ala, Gly, or Giu;
Xaa at position 34 is: Glu, Lys, or Asp; '
Xaa at position135‘is: Thr, Sei, Lys, Arg, Trp, Tyr, Phe; |
Asp, Gly, Pro, His, or Glu; -

Xaa at position 36 is: Arg, Glu, or His;




Xaa at position 31 is: Asp, GQu, Ser, Thr, Arg, Trp, or Lys; Xaa at
position 33 is: Asp, Arg, Val, Lys, Ala, Ay, or Au; 20 Xaanabopesition

34 iS! Rldesda¥s, Or Asp; Xaa at position 35 is: Thr, Selperkdigfed: Trp.
Tyr, Phe, "Asp, dy, Pro, Hs, or u; Xaa at position fggISZ Tﬁr‘, Ser,

Asp, Trp, Tyr, Phe, Arg, du, or H's; 25 R at position 37--s: Lys, Arg,
Thr, Ser, Qu, Asp, Trp, Tyr, Phe, Hs, @y, Ay-Pro, or is deleted. 5 7
June 2005 WD 02146227 PCT/ US01/4316%% = 15  Anot her preferred group of
GLP-1 conpounds.is conposed of G.P-1 analogs of formula Il11.(SEQ ID NGO 4)
7 9" B ab rasivien 34 35:16YF7 Arg. Thr, Ser, Glu, Asp, Trp, Tyr,

'Xaa-Xaa-Clu-ﬁﬁg;X§§s¥ag1}hrg§ LpASh- ¥ga3eeige1ll ol 20 21 22 23 24 25 26 27
28 Ser-Ty.r-Leu-{d u- Xaa- Xaa- Xaa- Xaa- Lys- Xaa- Phe- 29 30 31 32 33 34 35 36 -

37 1le-Xaa-T rp-Leu- Xaa- Xaa- Xaa- Xaa-R formula 111 (SEQ I D NGO ~4) wherein:
Xaa at position 7 is: L-histidine, D-histidine, desam no- histidine,
2- ani n. o- hi ATYFRHRT DrRYErsLf- BrerPdPAeCLPtS Fomplousidsdiise composed
(X-Bl uasbregyl -dhs1bgsnNefokoeHumat byl {Erohirst idi:ng,) .Xaa at position 8 is:
G 1ly, Ala, Vval, Leu, Ile, ger, or Thr;_ _Xaa_at position 11 is: Asp, du,
‘Arg, Thr, Ala, Lys, or’His® x3a atPpoliti & 133 s144 45 TA6, RAe, or Tyr;
20. Xaa at position l&aasXde@luS@ly-Thd-Xal-prhtSer- - sp. sdMal , Au, or
Al a;. Xaa at position A Y , u, n, Ly, rg, .0 Cys; Xaa
at. position 23 is: Hl'-"s%2 Al_é?p,&@yé%a(} u(z?‘,2 ornglr%f;%%(aaj‘s%t éﬂgsi E{on 24 is:
Au, Hs, Aa, or LysgSerxfyrafleuptdiu-Ken-Xaa-RlaAgd a1 -G@usPhE- Hi s;
100 29 30 31 32 33 34 35 36 37
iw> Ile-Xaa-Trp-Leu-Val-Lys-Xaa-Arg-R

formula IV (SEQ ID NO: 5)

wherein:

15 Xaa at position 7 is: L-histidine, D-histidine, desaminﬁ-

' histidine, 2-amino-histidine, B-hydroxy-histidine,
homohistidine, a—fluoromethyl—histi&ine or CG-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 pqsition 16 is: Leu, Ser, Thr, Trp, His, Phe, Asp,
‘ Val, Glu, or ala; '
7w} Xaa at position 22 is: Gly, Asp, Glu, Gln, Asn, Lys, Arg, or
25 .. Cys; ' C ‘
Xaa at position 23 is: His, Asp. iys, Glu, or Gln;
-Xaa at position 26 is: Asp, Lys, Glu, or His;.
X@f”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, Tvr,
- Phe, His, Gly, Gly-Pro, or is deleted.




Xaa. at position 27 is: Ala, GQu, H's, Phe, Tyr, Trp, Arg, or Lys; Xaa at
position 30 is-. Ala, GQu, Asp, Ser, or Hs.; 30 Xaa at po3giji;hepo@3 1's
Asp, qw Val , Lys Al a, Cly, or Qu; Xaa at position 34 is: Qu, Lys, or
Asp; Xaa /]3623|t|0n 35 is: Thr, Ser, Lys, Arg, Trp, Tyr PEAWS1/4A8H, dvy, ..
Pro, H s, or A u; Xaa at p05|t|on 36 is: Arg, Qu, or Hs; WO 02/46227 7
June 2005 PCT/USO1/43165 16 10 -

Ser - Tyr - Leu- G u- Xaa- Xaa- Al a- Al a- Xaa- G,u- Phe- 29 30 31. 32 33 34 35 36 37

| | e- Xaa- Tr p- Leu-Val - Lys- Xaa-Arg-R forrmula IV (SEQ ID NO 5) wherein: 15
Xaa at position 7 is: L-histidine, D-histidine, desam no hIStIdIn e,

‘2-am no--histidine, J-hydroxy-histidine, honohistidine,

a-f | uor omet hyhnbi:ﬁbirdg%f@{*réa”sﬁrgﬁb '&'fStdL(%‘—ﬂego&?ég)%n?Oss Ip%SI ?lolrr%r%)siég SLyS v

Al a, Val Ile :
Arg, Thréfs(gﬂp“b gneiogs’ ¢fpforppla Bhd SEQ D 8Oy, 6Gi:y-Pro, or is del et ed.
g P, Y

Anot her preferred group7of gLP-g cogpounds i3 cquoggd @f @%P-a7analogs of
forn§la IV (SEQ I D NK)§%¥h 10 11 12 13 14 15 16 1}
Xaa- Xaa- G u- A y- Thr - Xa Rs&lf(aél‘lyérP ety Sy K V- Ser 25 26 27
28 Xaa at position 12 ii$: mes 20r p21Phe2 orz3lyrza Xass atzé)O%ﬁ'Oz”Bw I s:
Leu, Ser, Thr, Trp, H|% T Val ; Xaa at. position 22
i's: @y, Asp, Qu eﬁs%rL;ﬁ%% 1u z%ra %%%’aa-lﬁa Lys-Glu-Phe-
: 29 30 31 32 33 34 35 36 37
A Ile—Xaa—Trp—Leu-Valeys—Gly-Arg—R
10 formula V (SEQ ID NO: 6)
’L_) wherein:

Zaa at position 7 is: L—histidine,.Dvhistidine, desamino-

histidine, 2-amino- -histidine, B- hydroxynhiStidine,
. homohistidine, a—fluoromethyl -histidine or a~methyl—
15 hlstldlne, :
Xaa at position 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 Xaa at position 24 is: Ala, Glu, His, pPhe, Tyr, Trp, Arg, or
Lys; ‘
Xaa at position 30 is: Ala, Glu, Asp, Ser, or His;.
o R at position 37 is: Lys, Arg, Thr, Ser, Glu, Asp,‘Trp, T?r,
aH) Phe, His, Gly, Gly-Pro, or is deleted.
25 ‘ - : '
Preferred GLP-1 compounds of formula I, IT, ITII, IV,

- and V comprise GLP-1 analogs or fragments of GLP-1 analogs
whereln the analegs orx fragments contain an amino ac1d other
.than alanine at position 8 (position 8 analogs). It is

.30 Apreferable that these p051t;on 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-l(? -37)0H. It is
also preferable that these analogs have 6 or fewer changes

35 compared to the corresponding amino acids in native GLP-1(7-




~Xaa at position 23 is: H's, Asp, Lys, Gu, or Adn; Xaa at position 26. is:
Asp, Lys, GQu, or His; Xaa''at position 30 is: Ala, GQuU, AJfheI®is Or Hs;

Xaa at 35 is: Thr, Ser, Lys, Arg, Trp, Tyr, Phe, 30 Asp, Gy,
Pro, leg(%%%dzg]u R at position 37 is:'Lys, Arg, Thr, S@FT"'@OU”';ﬁ%p, Tr p,

-~ Tyr, Phe', Hs, Gy, @y-Pro, or is deleted. 7 June 2005.10 - 17 WO

02/ 46227 PCT/ USOl/ 43165 Anot her preferred group of GLP-1 conpounds is

conposed of G.P-1 analogs of formulgg\V.(SEQID NO 6): 7 8 9 10 11 12 13

14 15 16 17 Xaa- Xaa-d u-d y-. Thr-Phe- Thr - Ser - Asp-Val -Ser- 18 19 20 21 22
Leu d u. Xaa- Xaa- Xaa- Al a-Lys-d u-Phe- 29 30 31 32

23 24 26.27 28 S
33 34 ?% )§§* T GhEs l%a %ﬂ:plf_eu W -pyRieryed, gurlegentipge\5 (SEQ | D NO 6)
hi sti dlﬂmzerzfmaﬂyhsmcsdmlfhf@i td - m&r@dﬂréeﬁéz}nﬁiﬁ!g aMﬁbeheld?X%ﬁngt o
FA a orone I sti1di _

gofrez Ih?ﬂr‘l’lt llbesﬁﬁ?t r}tﬁs} éd”@% T%Q%Tﬂrg“r#%m%:o’é VA % \OIVaEe‘“’E’éu Ile, Ser,
or Thr chammthnqmned)rtcﬁihes cc&zyesmp:in@ uamﬂm azrgxﬁ?(s Lusnaeg[g(ta or chs .
X t aa ition

‘5 A S PRI Y- TP, T o8 TR mgRs B RssfBTon 30 (s

AI a, Gthatadhessemnadogd sha‘re al Qosieven @'Yan@es LlysppArgd fdrthé&er, du,

Asp, TchrrE‘é'boncﬁlﬁ%v alﬁiiﬁro gcyj.dsgﬁ‘l Fl){eﬂzn% ¢3§P df{-pt?ﬁl) oﬁ’rSIeéﬂﬁd GLP- |

u f formulla |, II
conpo Qq%~ 6)0H._ It 1s most preferable that these analogs have 2

or fewer changes compared to the corresponding amino acids
10  in native GLP-1(7~37)0H.

k;) 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, IITI, IV, and V encompassed by the
fusion proteins of the present invention comprise GLP-1
analogs or fragments of GLP-1 analogs in which glycine at
20 pesition.zz and preferably alanine at position 8 have been
replaced with another amino acid.
When position 22 is aspartic acid, glutamic acid,
arginine or lysine, position 8 is preferably glycine,

M) 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 glycine, valine, leucine, isolecine, serine,
threonine or methionine and'more preferably valine or

glyc1ne-
30 Other preferred GLP 1 compounds include GLP 1 analogs

of formule v (SEQ_ID NO:5) wherein the analogs have the o
sequence of GLP-1(7-37)0H except that the'amino acid at

position 8 is preferebly‘glycine, valine, ieucine,

isoleucine, serine, threonine, or methionine and more

35 preferably'valineror glycine and poSition 30 is glutamic



and V conprise GLP-1 anal ogs or fragnents of GP-1 anal ogs wherein the
anal ogs or fragnents contain an-amno acid other than al apiyjgge 8dogp0si tion
8 (position 8 analogs). It is 30 preferable that these position 8 anal ogs
cont ai n WA®2#622Tror e addi ti onal changes at positions 9, PCI/USRA3E 18 22
23, 24, 26, 27, 30, 31,_33, 34, 35, 36, and 37 conpared to-the
correspondi ng amino acid of native GLP-1(7-37)COH. It is also preferable

t hat these anal ogs have 6 or fewer €hamges 35 conpared to the corresponding
am no acids in native GLP-1(7 D histidine, desamino 7 June 2005 WO

02/ 46227 aRPEH/, U ba431658cid 1 8sed¥hH, obxr hPs{dimé) 48 Mbre preferred
anal ogs havnga% fgwer changes. conpared to the correspondi ng am no acids
in natiYESEEEE E?—g VERMRF LG #4¢ 7- 36) OH or have 4 or fewer changes

conpared to tbeneer pespeRLéAIGEM Noc@abOSnES Nativde SahPr 14aBdyeH or
GLP- 1(7-3%) gﬂ It is_even nore (greferabl e, that these anal ogs have 3 or
f ewer ch3hg QrE‘Bﬁrﬁai[gd(ﬁ%Qt% NQ o7 } cRBHRELR gt i A ERIYShATE nikeve

GLP- I 7- 3dytknet QEPGLﬂ!(i('ﬁ@ﬂ'd)HIéxééﬂﬂoé}&a@rﬁi@réﬁ&tgéidtggse anal ogs
have 2 or fewer changes conpared to the corresponding anmino acids 10 in
nati ve PPSiF¥oBR78OLE PYefpiayee ket mealine dawoarels of fornula 11,

11, 1V, 3 390eNchaNe Sof BSMCAdEARENS] Lo LR-QUMELA S Aidyobener at e

insoluble forms, This_is also inportant_in the context of a fusion protein
wher ei n PRefeepraly verlingsy gy e apdRotid ins 3 Trdismthai st ixdinet i ve

conf or med y 9 AeSRI§Enime] NhAdbiBithd 0 SoPUed, | AAS i | & d GP-1
co_rrpoundsﬁ’pf forrruth]a :ILI , 11,1V, and V encor?%assed’%%ﬁd;' %D%fg%ﬁ]{(grotei ns -
of tfe prekent trymeppham domptsiste GEnenykAge end mgrents of GLP- 1

@a@al 0gS pPefbi-&H1 9| Heiheqdle 20 position 22 and preferably alanine at
position 8 have been replaced with another am ne acid. Wen position 22 is

aspartic aci dOtRPutRRFECEdH CLEnlyignamowdy yisicdadep iR Jagpr ef erabl y
gl yci ne,of vebiMgla | BHC| SR 1P ARY NGhSR i Ghd Rr2AVIGRE 1y TR oni ne.
sequence of GLP-1(7-37)0H except that the amino acid aﬁ
15 position 8 is preferably glycine, valine, leucine,
isoleucine, 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 position 23 is lysine, arginine,
20 glutamic acid, aspartic acid, and histidine and more
‘preferably lysine or glutamic acid.
- ' Other preferred GLf—l compounds include GLP-1 analogs
.W) of formula 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,
igoleucine, sérine; threonine, or methionine and more
greferably valine or glycine and position.zz 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,.br histidine
and more preferably alanine. | . |
Other preferred GLP-1 compoﬁndS'include GLP-1 anélogs

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



- lysine, aspartic
| v nevan8-popiiipn3ZPolrs LIyBneLrangimizve o0 W2 20gEpat{fh3AFGRI LI C
.agid, and_histidine and nore preferably lysine or glutamc acid. .Qher
pf ef er hen2 G+ GLE~ L OWPOUNGE, | Acbdde GEEPIY7aBd)@ys, Lys22-GLP-1(7-

25 and nore preferably valine or glycine. Wien position 22 is a sulfonic
acid such as cysteic acid, position 8 is preferably glycineyn¥abbse,

| euci 1,$ cine, serine, threonine or nethionine and erably
valingﬁgyhéﬁ%ﬁine. 30 O her preferred GP-1 conpounds gﬁgﬁﬁﬁgeéﬁi-l

anal ogs of fornmula IV (SEQ ID NO 5) Wierein the anal ogs have-the sequence
of G.P-1(7-37)CH except that the amino acid at position 87is preferably
glycine, valine, leucine, isoleucim -serine, threonine, or mnethionine and
nore 35 preferably valine or glycine and position 30 is glutamc 7 June
2005 WD (62316287 eRCEOUSA H=A3]thEe -anliho agdil @EpBhticias @ a88r bAe, Or

“hi stidine and gg%e preferably glutamatic acid. Oher preferred GP-1

conpouffS i Rl GHESEL IR ATSY RLIGrefI B v FREQIFPUROCSRSMAERBEN the .
ana!og&fh@%gitman59§eg@%m%adﬁ 1AL Pddfr e G exgsepi i Bat 16he am no acid at
position 8 i;s prefera Lé‘gly0|ne, val i ne, |eucine, _isoleucine, serine,

t hr eonPRE L3PPNEBhi BREAE 1R Jfor SOt abl y masiheéonr 241 ypprRetang
posi ti oB,3hok3chbat pgin NSNS 0 2gH LY t44 eay] :Serhpge, glutamc
aci d, aspa?fic 10 acid,gﬁfﬁptophag t%ﬁ%iﬁ%ﬁ? %ﬁbga?§?§ﬁ§ﬁehghd nor e

pr ef er RBE} LAPBt Bdi nPosOERen Pdef arasddicrP-36, compapoditinol 3de GLP--1

anal ogg; @b f I V L. :NO; er el g h sequence
of QG.P- i&%g??%ﬁﬂeggéptaﬁ?ﬁg % lelg)aaﬁﬁ) #aﬁﬁa%%@%%%?S%%ﬁ?% %?ef erably
gl yci neatyuei §bP-1&WcB@ePH.i sol euci ne, serine, threonine, or nethionine and

o o’ SLobPRLY ¥ELEDR Bh BLYCHNG AL 0L Ao Po Ol B FuaLE!

argi nine nore prefe Gtid or

37)0H, Cys22-GLP-1(7-37)0H, Val8-Glu22-GLP-1(7-37)0H, Vald-

Asp?2-GLP-1(7-37)0H, Val8-Arg22-GLP-1(7-37)0H, Valb-Lys22-

GLP-1(7-37)0H, Val8-Cys22-GLP-1{7-37)0H, Gly8-Glu22-GLP-1(7-
15 37)OH, Gly8-Asp22-GLP-1(7-37)0H, GlyB-Arg22-GLP-1(7-37)0H,

. Gly8-Lys22-GLP-1(7-37)0H, Gly8-Cys22-GLP-1(7-37)0H, GluZ2-
GLP-1(7-36)OH, Asp2?2-GLP-1(7-36)0H, Arg22-GLP-1(7-36)0H,
Lys22-GLP-1(7-36)OH, Cys22-GLP-1(7-36)0H, val8-Glu22-GLP-
1(7-36)0H, Val8-asp22-gLP-1(7-36)0H, Val8-arg22-GLp-1(7-

20 36)0H, val8-Lys22.-GLp-1(7-36)0H, val8-cys22-GLP-1(7-36)0H, -

) ely8-Glu22-gLp-1(7-36)OH, Gly8-Asp22-GLP-1(7-36)OH, Gly8-

Arg22-GLP-1(7-36)0H, Gly8-Lys22-GLP-1(7-36)0H, Gly8-Cys22-
GLP-1(7-36)0H, Lys23-GLP-1(7-37)0H, ValB-Lys23-GLP-1(7-
37)OH, GlyB—Ly$23fGLP~1(7—37)OH, His24-GLé-1(7-37)0H, Val8-
25 Hi;24-GLp-1{7-37)0H,'G1y8~His24-GLP~1(7~37)0H, Lys24-cLp-
1(7-37)0H, Vals—Lys24—GLP-1(7-37)0H, Gly8-Lys23-GLp-1(7-
37)0H, Glu30-GLP-1(7-37)0K, val8-Glu30-GLP-1(7-37)0H, GlyS-
Glu30-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, GIn30-GLP-1(7-37)0H,
30 va18-61n30-GLP-1(7-37)0H, Gly8—G1n3G—GLP—1(7-37)0H, Pyr30-




of formula V (SEQ ID NO 6) wherein the anal ogs have the sequence of GP-1
(7-37) OH except that the amino acid at 25 position 8 is prefigeabby

gl ycine, valine, |leucine, isoleucine, serine, threonine, or nethionine and
more pr¥PdRAtA valine or glycine and position 22 is gl RGHIEVIABGIE,

| ysine, aspartic_acid, or arginine and nore preferably gl utam ne acid or

| ysine and position 27 is al anine, |ysine, 30 arginine, tryptophan,
tyrosine, phenylal anine, or histidine oand nore preferably alanine. . Qher
preferred GLP-1 conpounds i ncl ude GLP-% anal ogs of forrmula Il"wherein the

anal ogs e.the en GL 02/ 46227 _7 June_ 2005 / US01/ 43165 20
1( 7- 37) Oaigbi&égt—:‘]tsﬁgﬂ'ﬁt ﬁga‘];gnﬁw&%a%%fl g&:g??%ﬁ: BG%%'BKE,E&I@%BTlé?"t hr ee
am no act | egl exb f n 3 8 SLLNYO p 1 , ROSktion 11,
posi ti ongi} ,Oﬁgosi tion %%ﬂfgﬁsﬂ’%' (fgg,lfpo%%?i onBIZEJ,Q?SJZ)s??P%n’ 2§?y|%63i tion
24, posi seed 0562@ - 1posidi )on 2 HigSdbidimn 89, 3Ppeit i vm 81y §B8LE]HD 33,
position 34, position 35, pasition 36, and position 37, - differ fromthe
ani.no acld7aB7 P8, c &lyesitiral h@LFosi (1-037 00H, nalade-@P-1(7-37)@k, O her

pr equrred P=-1 g%r(%pounds of formuladl :lgrqlﬂi ude: 10 Val8-QA.P-1(7-37) OH,
d y8-> @ BaiP 7630} S0l 3R, 1 Glopp 2~ Glshrob( T3 3 L QH 7 -5l Tht

Arg22- GLR: 1(7-37 y _P-ggz_gg]_) , 23—‘% - -37) OH

val 8- Glué)rig)éﬁlkﬁpﬁ#) s"zai, ‘\77‘&%- 221@151&@’27'- @{Ajléﬁ‘m‘ ~147-

Val 8- Ar g223 6l P- 0.¢33 00 1\FL87h iR 2valR-dd 43—7dr%“i 7-37 8_

Val 8- Cys22- G P-1(7-37) OH, G y8- RN 1(?7315 TH 370 Gly

G y8- AspRRy & FOLP7137)-GH) OBy 81 APG2BLE-R- ({-BBYHEHVa18-A1a35-gLp-

A y8- Lys22- GLP- 1( 7- 37) ?—1 d,y8- Cys22- GLP- 1( 7- 37) Glu22- GLP-1(7-36)CH,

Asp22- AP 77 B8ReHG I g2 aCrPCLET136) G ) Oty 9275 G- ASLEH I/ BE)ORH, |

Cys22- GLP- 16 7- 3636H.., Ya18-G -GLP- K -3@)%v1 - Asp22- GLP- 1{.7- 36) CH,

Valé-%Ar'g st -%(7 5’6'¥3é§&i]3%/§5?8- E’;}é’zz"}@ﬁ:-f -3‘36‘?’03,57%“' Hisds

Val 8- Cys@2p Q3 P718 71 86) Qa1 8Ghy 8361622 HH-K74030) @4~8_nis35-gLp-1(7-

Q y8- Asp22- GLP- 1(7-36) OH d y8- ArgZZ?éLP-I()%fSG;agX, H1s=2-GLE-1(7

G y8- Lys¥2) G P- R£ 3336 50K 1@7y-87 PPH22Val8-pro35-GLp-1(7-37)OH, GlyS-
 Pro35-GLP-1{7-37)0H, Glu35-GLP-1(7-37)0H Va18-Glu35-GLP-1 (7-

37)0H, Gly8-Glu35-GLP-1(7-37)0H, Val8-a1a27-GLP-1(7-37)0H,

15  va18-His37-GLP-1(7-37)0H, Val8-Glu22-Lys23-GLP-1(7-37)0H,
-Va18—G1g22;G;u23-GLp-1(7~37)OH, Val8-Glu22-a1a27-GLp-1(7-
37)0H, Val8-gly34-rys35-GLP-1(7-37)J0H, Val8-His37-GLP-1(7-
37)OH, Gly8-His37-GLP-1(7-37)0H, val8-g¢lu22-ala27-GLp-1(7-
37)0H, Gly8¥Giu22-A1a27eGLP-l(7—37)OH, ValB8-Lys22-glu23-GLp-
1{7-37)0H, and Gly8-Lys22-G1u?3-GLP-1{7-37)0H.

Another,pieferred group of GLP-1 analogs and
derivatives for use in the present invention is composed of
Td;ecules of formula VI (SEQ ID NO: 7)

25 . Rlewalu-GlylowThr-Phe~Thr—SerwAsp15-Va1~Ser—

Ser-Tyr-Leu20_y ~-Gly-Gln-Ala-Aladd-Lys- Z -
Phe-TIle-Alad0-Trp-Leu-Val-Lys-Gly35-Arg-Rs

formula VI (SEQ ID NO:7)



GLP-1(7--36)OH, Lys23 GLP=1(7-37)OH, Val 8-Lys23-GLP-1(7 37) OH,
Qy8-Lys23-GLP-1 {7-37) OH, His24-G.P-1(7-37) OH, Val$ 25 7 june 2005

H 524- 7)OH, dy8-H s24- GLP--1(7-37)OH, Lys24
Val8- L‘?sfgﬁ@ 1(7-37)CH, G y8-Lys23-G.P-1(7- 37)OH, GleﬁgyUé]I’-"”i{% 37) OH,
Val 8- Glu30- GLP- 1(7 37)OH, G y8- GLu30- GLP-1(7-37)OH, Asp30-.GLP-1(7--37) OH,
Val8- Asp30- GLP- 1(7-37)OH, d y8- Asp30- GLP-1(7-37) OH, GLn30-GLP- 1(7-37) OH,
30 Val 8- GLn30- GLP- 1(7- 37) OH, Gly8- Glp30=GLP-1(7.-37)0H, Tyr30 7 June 2005
WD 02/ 46227 PCT/ US01/ 43165 - - 21 GLP-1(7-37)OH,

Vals. Ser 30. AETTEEHLTE G dhsyy %p %%ﬂﬁ%léfbﬁﬁﬁ LB S0
Vaie- Hik‘ﬁ%o::ﬂ%el(;i—ﬁ;:?éﬂﬁ:.ﬁyﬁiétgﬁﬂndﬁ_iﬁlé(:idﬁﬁéw -Ghadd- CLP- iE; g;g$ 5
Val 8- Ell’é?jt%’ﬁ“% 753‘?%‘?%51‘3’% chding. cﬁ?*“‘%?’zs’:}sg* PRy Ei B3 @p- 1(7-37) 011,
Va1g- Gl@lam:@gﬁeulwlaﬁ)mn@,yaanmth&ﬁemﬁaﬁimdme, X is .

e A TR SRR TR o G P9l e 1(7. 97 o1

GI y8--L K35 amdp- q%nh%m)emxy Abx: P (FederiopdVarenHb85gTRRP1( 7- 37) OH,

G y8- Heoips i@ R dd s Ciﬁ)@*cf 0301 L Pridf 7- 34y Othind/ag By Pr 0355 AL P- 1( 7- 37) OH,
G y8- Prq35- qzs? F 011, CGlu35- G P-1(7-37) OH Val 8- % GLu35- GLP- 1( 7- 37) OH,
ad ys- 1% Ry SRR QARSYS B RO 195 %#‘)‘0?1115 Ala, Thr,

Vals- HiSﬁZ-@RiIQWBF)IIﬂ-IRNalSB -Gy 2P L ys23- GLP- 1( 7- 37) OH,

P- 37 Val 8- - Glu GLP-1(7.37)011
VD GLy34. Lys 35 Gt BFAGH SREEE B G T] Aomtigs fof use
»gg;yg-- Hm&h@;ﬂ;&%@@ﬁmt—;ﬂm &i;:d:iz@cmwd ﬁth(sg)l/Bg;m .a-.ndOH g
y 8- Gl Ala? Jsfée%ta(aﬁ ?37 fqa?l\‘@ fﬁﬁ@?p?&#ﬁ% (3P 5 ¢ éﬁg zéplé

d y8- Lé§22--Gﬂu23 GP-1 ot her rred group o 1 anal ogs
and deédvatQ® FBdr{ I )I'n Ctrhé:}}ﬁ ageiie  fpant rereef compdsed of nol ecul es

of fOr@Hdrﬁécéﬂﬂi&dﬂlﬁwacdapégile salts thereof, having at 1east
' Ré ﬁeNnﬁ%%%tLpgle‘s} ‘s d ?}.pom t ael-. —gsrecgdp cons:ng/é:[rlfge uo ;Y
‘ {a) substltutlon of glycine, serine, cysteine,
threonine, asparagine, glutamine, tyrosine, alanine, valine,
isoleucine, .leucine, methionine, phenylaldnine, arginine, or
D~1y51ne for lysine at position 26 and/or p051t10n 34; or
20 substitution of glycine, sexine, cysteine, threonine,
' asparagine, glutamine, tyrosine, alanine, wvaline,
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
1ysine.at‘position_26; and
{d) substitution of at least one of: glycine,
serine, or cysteine for alanine at pbsitioh 8; aspartic
acid, glyciné,Jsérihe, cysteine, threonine, asparagine,A

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




Phe-11e- Al a38- Tr p- Leu- Val - Lys-d y35-Arg-R2 fornmula VI (SEQ ID NO:7) 7 June
2005 WD 02/46227 PCT/ US01/ 43165 - 22 wherein: R is sel eztiafde boman t he
group cqpsi 5’&’?’59 of L-- histidine, D histidine, desam no H&ﬁ%éo‘i’b?n%*

al

2-am no-- histidine, f-hydroxy-histidine, honohistidine,

fl uoromet hyl - hi stidine, and al pha-nmethyl-histidine; Xis 5- sel ected from
the group consisting of Ala, Ay, Val, Thr, Ile, and al pha-nethyl-Ala; Y
is selected fromthe group consisti-ngzf-du, Gn, Ala, Thr, Ser, and € Y,
Zis select ed fromthe group consisting of Q4 u, GI n, Ala, Thr Ser and

Gy; and referre roup of G P-] co ounds for
'usg Ri: 5%% |°rTv ﬂra\q?%%seclf%%@dlr‘%ab@‘éﬁ‘ﬁ 5t BORAEEsi st s

. teasenhglf)l ywﬁn{ﬁlﬁP lz(yk-tiiaﬁin)czi—:‘, EbR-ebnisidh) , a@ﬁa]g(ﬁl? giﬁlutm:fﬁfhlﬁ ?7) or
e am r er n [BC c abl e sal t.s. t hereo

havi ng at% g)as Gi(%frxllen%ﬁdl |ca |02L%ts°e <%}ynaeaf ?fg)‘%cflh%e r'ou hlc%rﬁjsn%tl ng of:

(a) subsprt@hamwhmiamyp@ for gémqume(qknapsuthnwlﬁmnamﬂ g&ukﬁm@pne

gl ut &g ngc ity ERS BRpagian %%1&/%'1:' %sm%ﬁi J Neg | euci ne, met hi oni ne,
phenyl al ani ne, arginine, or | ysine for. IyS|ne at position 26 and/or

position 34; or 20 (%bﬂﬁbﬁkllté‘ﬁlép Gf alysingyr isrringsterskeinen eoni ne,
aspar agi '&ﬁre@hlih@m a@patm@%lenegl@lt&au% Majrdifind SUBMEIRE, YLLmhde,

met hi oni ne, _phenyl I ni ne, lysine, a D-argini for, arginin

posi t 1 ont38EREThen p dErETnee ST A4 AP RRd PPN L rRF SR f or

t rypt opham mapyiatednoﬁlalkgﬂaseﬂstfbtrm iodh Wifstald dimastomonel sfi ditiodsi ne for

val i at . pasi.ti 6 e r r|n t sition 18, spartic acid
for ﬂfut %% g,%'sﬁltgﬁn J’ WhEXF%&g t’Lg t% 5% tp $Te St i)%)s’l tﬁ%n‘ 22;
_ar i ni ne (fér - ghdt 4 nethle gybﬁtnd;ntgd @Bllnax giqu-l&ﬁedam cabtaiinad lat hpi)3| tion

and ghutag perbeh ah¥uSkAe 8hinBORKHERN KBstanddedl AUpdituldpry of at
Ieast Oneagfopgloggggy be in the N-acylated or N-alkylated form.
7 Because the enzyme, dipeptidyl-peptidase IV {(DPP IV),
15 may be responsible for the observed rapid in vivo
inactivatioh 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 activity
'of DPP'IV'in the context of a fusion protein are preferred,
20 and fusion proteins wherein the GLP-1 compouhd is Gly8—GLP—
1(7-37)0H, Val8-GLP-1(7-37)0H, o-methyl- Ala8~GLP—l(7 37)OH,
or GlyB—Glnzl—GLP 1{(7-37)0H are more preferred.
' Another preferred group of GLP-1 compounds for use in
,;} the present 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-~G1y10
N Thr- Phe—Thr—Ser—Asp15hval Ser-Ser-Tyr- -Leu20-
30 | Glu-Gly-Gln-Ala-Ala25-Xaa-Glu-Phe-Ile-Ala30- -
o Trp-Leu-Val-Lys-Gly35-Arg-R3
l
formula VII (SEQ ID NO: 8)
35 .




serine, or cysteine for alanine at position 8; aspartic acid,' glycine,
serine, cysteine, threonine, asparagine, 35 glutam ne, tyrpgime200 ani ne,
val i ngyo bsghetci ne, |eucine, 7 June 2005 WO 02/ 46227 PgEQH%QéLﬁg;GS - 23 J
met hi oni ne, or phenyl al anine for glutamc acid at position serine,
cysteine, threonine, asparagine, glutamne, tyrosine, alani-ne, valine,

i sol euci ne, |eucine, methionine, or phenylalanine for glycine at position
10; and glutanic 5 acid for asparti @4acid at position 15; and (e)
substitution of glycine, serine, cysteine t hr eoni ne, aspar.agi ne,

gl ut am ne, g,ﬁggghﬂeRlag_gng@gec\ﬁ@Iq Ton %% edirféhé@l g & et hj oni ne, or

"phenyl al ani ne, or the or N-ac hist1dine for
hlstld?ﬁédﬁéanOBEQ?YFon47lm%ﬁéﬂQQ¢eﬁMi4iﬂ?sﬁﬂ%ﬂﬂdﬁHQTww |s (a), (b),

(). o0k athttha -S6esy 1 LURED san o1 a6idls £33 0B aby be in the Dform

and th t|tu ed at Sitl can_ o tionalky.be in the
N-acylg?ﬁglgglﬁ§a$§y¢%t g s@®€ ¥ﬂe ehzife ?BEpthyFspeptldase R
( DPP Iwlecigdnﬁyomethes@nn‘spbtenfsorstulmg @lfsé;rlwe@H api NHA} \dnd)

I nact i g% o0 P agn1§£stered G.P-1, [see, e g , Mentlein, R, et al,

Bur 835 (19 anal_ogs and der at es t hat
alrJe pr ot ect e‘g %’ﬁ?%%’é £ t?W?§ %‘F) %ﬁP ;]ratﬁéf &ge df & e s: \(;n

pr ot eigr-SEEnPr n i P-.1 conpound is
By G e oo A & Fhoe, 28, B Maa e By R REIE ST o or

dys- mﬂmeepbremb?ylmcwle MEERTp i 25 rmcefwmdle:ormoetﬁms enlf gr oup of

f resen Lnvention consists of-the conpounds
G‘Wfor“f‘rm‘ﬁ{Ha;‘%%df'\'/ félié\‘sé% ’B‘l\%bge‘)gr‘éﬁiin VROELSN BEfePORE. 1B 512, 549,
Wi Ch wisi @ pxessiy Awgoraidr a ed r@ e B{ET SNGS | Agdu-Gyla
¥2r-Phe Thr - Ser - Aspl 5- Val - Ser - - (ﬁyr-Leu 20- FhieH s
Gly-OH. -Other hlghlyupreferred compounds of formula IV for

- use in the present invention are those in which Xaa is Arg,
"R2 is Cs—Cy10 unbranched acyl, R3 is Gly-OH, and R} is 4-

15 imidazopropioﬁyl, An especially preferred compound of
formula ;v for use in the presentrinventien is that in which
Xaa is Arg, R2 is Cg unbranched acyl, R3 is Gly-OH, and Rl

] is 4—imidazopropipny1- _
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 homohistidine, a-fluoromethyl-histidine, or O-methyl-
histidine at position 7. It is preferable that these
position 8 analogs contdin one or more additional changes at
positions 12, 16, 18, 19, 20, 22, 25, 27, 30, 33, and 37
compared to the'correSponding amino acid of native GLP-1(7-

30 '37)OH. It is more preferable that these position B‘anaIOQS‘

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




Gu-dy-An-Ala--4Al a2 5--Xaa-3@ u-Phe- i | e-A a3 0-

Trp-Leu-Val -Lys-d y35-Arg-R3 R2 fornula VII (SEQ I D NO 8)73bnd2dtme 2005

- WD 02/ 4 US01/ 43165 wherein RL is selected fromt consisting
of 4- |§1% azogé)pl onyl, 4-imdazoacetyl, or 4-imdazo a, EEH%F@?-@ acetyl
R2 is selected fromthe group consisting of C6-Cl0 unbranched acyl or is
absent; R3 is selected fromthe group consisting of Ay-OH or NH2; and,
Xaa is Lys or Arg. More preferred cenpgunds of forrmula IV for use in the
present invention are those in which Xaa is Arg and R2 is

'06- C2, 0. @abr aschad aBybomEEQ&dﬁﬁbethéeEaki'égpéﬁHDﬁﬁngﬁliﬁB 48ig bermula 1V
‘“for use in.the ggg g 5 |nxention are those in which Xaa is Arg, R2is
. CB-CL0 uRBFa%En 3 ~3AARERS is - @ y-OH Qher highly-preferred -

conpounds of far anQeﬂa!ri:éa chbBdiiflchhe Eﬁ@S@ﬂb 1naﬁa§b%n §r@Lbh9?? in
whi ch Xa i s C6-C10 unbranched acy , and Rl is 4

15 |n1dagabgﬂ gﬁ§?1nAﬁh@sE@éP8IF?lﬁréFePPEHté@ﬁp%%nasoﬁe{ﬁGEﬁﬂlérDM'for

use i® tlanep@ﬁseﬁtcbﬂgggtm bg E tbﬁhamlsP t¥PsideN O Resi {@
unbr anched i s 4-imdazopropionyl. Preferably,

the GLP- Er‘égﬁf)ﬁﬁﬂdEh%Bnia?l §éd&m11 ’aﬁat%gssulz@tmtwm aheppatkbone for
such anahpgsteé éﬁfﬁaeaéﬁdcaetﬁbgﬁtléﬂ émlfb %é&é’ﬁ@?& LigQ al anine at

position ﬁg(p03|t|on 8. anal 0gs). one may al'so include
L- hi st i dFRBSIER, hYalinge neleveinedi W%Jdeﬁ“é*rh%f otepine i dihreguithe asoxesamn no

hi-sti di NRetRt&H HO- &h&ﬁh@'ﬂ:@%ré@ef‘é{ﬁif YaliRd Sk Noyye e NORR aL1 dine,

a-fluoronethyl-his tidine hi st1 di ne "at p05|t|on
pr et} abFESR HEPTE Hesf expedt Hoat @%r@fﬂ@g@@brﬂ% trh@rmﬂostmmamjl &t onal

cchanges gbsi oSk tiPNEnd 28, 16ne 18nidS: ald a];i.zﬁaos?iﬁzlﬁl:g%( 33, and 37.

COnpared to the correspondlng am no aC| ti've 30 37)OH. ., it
i s nore PrRFekEpred twibgh thbetamibsiacih- 8 anal ogs '

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
 M> substituted with glutamic acid. It is also preferred that
in addition to 'the substitutions at positions 16 and 8, thé
25 amino acid at position 30 is substituted with glutamic acid.
it is also preferred that in addition to the substitutions
_at-positions-lG 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)0H wherein the amino acid at position 18 is
selected from the group consistihg of tryptophan, tyrosine,
phenylalanine, lysine, leucine, or isoleucine, preferably

tryptophan, tyrosine, and isoleucine. It is nore preferred




contain one or nore additional changes at positions 16; 18, 7 June 2005 WO
02/ 46227 PCT/ USO1/ 43165 - 25 22, 25 and 33 conpared to thetmmémﬂssonding
am no“amzd;ﬁgi-; native GP-1 (7--37) OH 1In a preferred&tﬁ% t he
G.P-1 analog is GP-1(7- 37)COH wherein the am no acid at p03|t|on 12

i s-selected from 5 the group consisting of tryptophan or ty+osine. It is
nore preferred that in addition to the substitution at position 12, the
amino acid at position 8 is substitdbed with glycine, valine, |eucine,

~isol eucine, serine, threonine, or nmethionine and nore preferably valine or .
gl yci rré’latttllil saddi even n@r’eh@rembsteduthah it gebdiittiesm tI8 t hshesubsti tuti ons

“at PSP the a no_aci sitiaqn,22 is ., substituted with
gl utam ¢ aC| %a%%or?%% r?’%ds ﬁﬁg&ftﬁ%ﬁfﬂt YR @A ngyal og i s

GLP- 1(vARIM«H e iie, timo:amanmml gedlinposithir@dnli6d,s okb sel ected fromt he
group c sisting of trypto a ol euci.ne, |euci ne, phenylal anine, or
tyrosi ng:%]lctnl% e %’E%f €%ra%i¥ Vﬁiaaal ProfWE e sddsti®t ution at

poSi t ieoren Migre rmmwcacmhatu@owawmoﬁ k& uRskulidadMildhs Heycine, ,
val i ne, 15: uci ne, i so , serine, threonine, or 20 nethionine and nore

pr ef ePRSNART i T EB? ariucn?saﬁirgnaﬁoi’@sﬁﬂ:épér P&d ithat in addition to

the suhlistithitsns witth m&a;ﬁm: Hcpad 8yethe alkBOpReldr3edPeplsld ON 22 1S
subst i,t ut W|th 9%{“ mc acid. It is also preferredthat |nad|t|onto
the sdfs6 tg'tfslst%%tla%sﬁtm@s%lﬁﬁﬁné%@ﬂé & pbsition 30

i's suaawdnae;ctamgaw AL APiLs binbei BhEQaPLELE’ bIdeLAdL hiaaddition to

the substitutions at positions 16 and 8, the amno at position 37 is
st Hrutidd dish Brefigrdack that dimtaddipren emeuhensuusmnutlms GLP-1

anal ogtl 903 1@efrsl (1 JAOH WHg(Liding S0180,p0hds 2L BosRYI 9. 18 IS

sel ect ed fromthe group consisting of tryptop tyros ne, phenyl al ahl ne,
lysi nEWsd&ured g ths diskdidiae preferably tryptophan, tyrosine, and

i sol euci nenl tagotHEY ‘i‘ax@f@r@:rerde%nﬂoo.dlment, the GLP-1 analog is
"GLP-1(7-37)0H wherein the amino acid at position 19 is
15 selected from the groﬁp‘consisﬁing 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,
.vaiina, leucine, isoleucine, serine, threonine, or
_20 methionine and more preferably valine or glycine. It is
~even more breferred that in addition to the substitutions at
position 19 and 8, the amino acid at position 22 is
o ;} substituted with giutamic acid. It is also preferred that
' ‘in addition td‘thé‘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 emboediment, the GLP-1 analog is

30 GLP-1(7- 37)0H wherein the amino acid at p031tlon 20 is

pPhenylalanine, ty;081ne, or tryptophan. It is more

prefe;red that in'addition to the subStitﬁtion at position

ZQ, the amino adid_at position 8 is substituted with




WO 02/ 46227 - 26 7 June 2005 PCT/US01/43165 that in addition to the
substitution at position 18, the amno acid at position 87Uﬂneab85ituted
W th egC|ne val i ne, | eucine, isoleucine, serine, threonine,

met hi oni W@ Y&#2Fore preferably valine or glycine. It is SCE@@WﬁHﬂPe
preferred that in addition to the substitutions at position-18 and 8, the
amno acid at position 22 is substituted with glutamc acid. It is also
preferred that in addition to the subsgtitutions at positions 18 and 8, the
amno acid at position 30 is substituted with glutamc acid.-10 It is also

pref err egliRanel, Nvaddiki, 0neli@ ihike SWSEIUHONSr@h POSIHALRI nL8 apd 8, the

‘amino acid at position 37 is substituted with histidine In anot her
pr ef er r eBSERBEHI RENBDSt RETELPrEISTANdy Vel igepor( BlyPioe whdteils the ani no

acid at pQeht mﬁﬂelﬂréﬁegée@le'tﬁ%tte(hf rafa@ltt%n%gueh%o'&ib}tt %n% %Et ophan
or phenyl al ani ne, Bre erably tryptophan. it I1s nore pre erreg

addi t i onPPEitAENsABsERAUBI ofhst AFESCL PeA et PRsitamin@2adisd at position 8
I's. SQpSthBEEQtﬁtEQ g&!ﬁ'ﬁ@utaﬁﬁh'Q%&dleu&EnEFyaigbe%ée&%rrgﬁrkﬂgt

t hr eoni ne, or net hi oni ne and nore prefera val i or ciné. it is
even nnrénpﬁéﬁéFF@E Fﬁa?hﬁnsabétﬂt@ﬁlpBSth§ pasdtipusi 8fs aad 8poshE|on 19

and 8, taﬁaaa1aelacae a5599§g§ 90 22 gabﬁ%ega e&uagﬁhwﬂgng gacid. It

is al so Ereferred that™ 1 n addition e substitutio pos |ons 19
and 8, thE 28 Qﬁ$ﬁopﬁéf€r§€dp§b&tlgn 8ddisisnbsoi theedulsthitgtitasi ¢ aci d.

LS Al PeeiersRd $02nks20eht! gRiH8 LARASURSHhLYL;BRS 3! FOSIt! ons 19

and 8, the amno acid at posifion 3 i4%i dine In
anoffer prbstt Fetlednbbthnbhs tidhveGLP- 1 analog is 30 GLP-1(7- 37)CH wher ei n

:]Qe am 10 201 $nAn8ORLE! OPef0rLea BAERBULALAD] NEne! ¥L.BSH "Gna bl LyPIOPNAD
I'S nore prererre In adltlon €’ stbst i utlong %OJStIOI’l
t he am n8LBct 87a37 o8| whenedni theubsinbuaetidwat hposition 25 is
selected from the group consisting of valine, isoleucine,
and leucine, preferably valine. It is more preferred that
15 in additidn to the substitution at position 25, the amino
acid at position 8 is substituted with glycine, valine,
_ leucine, isocleucine, serine, threonine, or methicnine and
more preferably valine or glycine.. It is even more
'prgferfed that in addition to the substitutions at position
 20 25 and 8, the amino acid at position 22 is substituted with
glutamlc acid. It is also preferred that in addition to the
) substltutlons at positions 25 and 8, the amino acid at
fm) - position 30 is substltuted with glutamic acid. It is also
~ preferred that in addition to the substitutiéns at positions
25 25 and 8, the amino acid at position 37 is substituted with
o hlstldlne ' ' '
_ﬂ - In another preferred embodiment, . the GLP-1 analog is
7=GLP—1(7—37)0H whereln—the amino acmd at position 27 is
- selected from the group consiéting of isoleucine or alanine.
30 'It'is'mbfe preferred that in addition to the substitution at
position 27, the amino acid at position 8 is substituted
with glyc;ne,_Vaiine, leucine, isoleucine, serine,

threcnine, or methionine and more preferably valine or




WO 02/ 46227 7 June 2005 PCT/USO1/13165 -- 27 glycine, valine, |eucine,
| sol euci ne, serine, threonine, or nethionine and nore preffetual 3006al i ne or

gl yci n&o é2i46t3 even nore preferred that in addition t | j tutions
at position 20 and 8, the amno acid at position 22 |?éﬂ§a@2{§?%§ut ed with

glutamc acid- it is also preferred that in addition to the-substitutions
at positions 20 and 8, the amno acid at position 30 is substituted with
glutamc acid. It is also preferred®®hat in addition to the substitutions
at positions 20 and 8, the amno acid at position 37 is 10 substituted with
hi sti digte P ReanotHerlpreven reerenvodf sened thetGiR- aldanabngtobs'the

GLP-j ( GubsDi @t ei - t ' peid atoposition.25 is.  selected fromthe
group consisting of v%a\f iﬁr}g‘?ﬁ{%o euci%é, Béngh%eﬁleilﬂ&aﬁ%f% ably valine. it
i s nor @OFATIET} R thmtsulss it widetl twioth t@lubamsobatidut | DB 8§ Osbti on 25,
t he anb'%fquébq; At 84 ltuted with glycine, valine,

| euci ne, 1 sol euci r%a[p:lé‘-’}r iage,lqilhoﬁleﬁﬁé}{lé o?‘%ﬁi'fﬁ{:‘éﬁf ot Poot ELBREf er abl y-
val? ne2dr agidy & .n&-he tanisiceseni drerte pqwef B e300 t hat s @pehtd@nwt ent he

substi%’tﬂ_‘it RS AL RQpI tign 20 25 and 8fs the.anino acid af position 22 is
substi tut e%_wth gf'uta#n CHREEC B e%%%%%?eﬁ"?é%ﬁ@%%“? nt@adePei on to
the sebbsitiduitden atatpesidiitdams227arthd,8 ! hth@ M RAE G @tae POosition 30 is
substi%g%gg-. .t l.ut am ¢ agig. it . |so , preferred that in addition to
the subs |tﬁ\tg:no§gg§’[s ﬁg}?lsttil efis%%a $1943e anino acid at position 37
|5 substi t uled amitherhpyirdiied eRbaaRRSI: Praleidmad enbedigents the AP 1
ari%l 0g Lﬁ—%?—%% gﬂ?é'g—( V\here&jgaot he am no acid at position IS selected
from t e grddp daRs hEngisr theoPRREON& S Atamafitizm i33 iis nore preferred
that ihsalldittine t o Tthe ssuevel pukiran ala tped LidR R ¢ slhe w@igg, aci d at
posi ti g&bg Lg _?Tubsti uted, wt gl ycine, valine, |eucine, isoleucine,
seri ne” Pt EBRLRR, 2br PRELALGRI Ad - abBenerE e @cddhisity Pestiitderor8 is
substituted with glycine, valine, leucine, isoleucine,
serine, threonine, or methionine and more preferably valine
15 or glycine. It is even more preferred that in addition to
the substitutions at position 33 and 8, the amino acid at
position 22 is substituted with glutamic acid. It is also
: p;eferred that in addition to the substitutions at positions
33 ax}d 8, the amino acid at position 30 is substituted with
20 glutamic acid. It is also preferred that in addition to the
substitutions at positions 33 and 8, the amino acid ét
position 37 is substituted with histidine '
ﬁ} : The GLP-1 compounds 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 TIX ({SEQ Ib NO:12) ' o
' Xaa-,—Xaag-Glu-—Gly—Thr—Xaalz-Thr—Ser»Asp-Xaals-—Ser—
| 'Xaalg-—}_{aalg—Xaago—Glu'-Xaa_zz—Gln-Ala4Xaa25~i.ys—Xaaé-;-
30 - Phe-Tle-Xaas-Trp-Leu-Xaai-Lys-Gly-Arg-Xaas;
Formula IX (SEQ ID NO: 12)



7 June 2005 WD 02/46227 PCT/US01/43165 - 28 glycine. it is even nore
preferred that in addition to the substitutions at positidour/2@td 8, the

" am no aGyg ¢dfig22p0sition 22 is substituted with glutamic %Lrgl' y i.s al so
preferred that in addition to the substitutions at posi t?’ons Sgk}ésiw%md 8,

the amno acid at position 30 is substituted with glutame-acid. It is
also preferred that in addition to the substitutions at positions 27 and
8, the amno acid at position 37 is 3%bstituted with histidine In another
preferred enbodi nent, the GLP-1 analog is 10 GP--I (7-37) -OH wherein
the-amno acid at position 33 is isoleucine. It is nore preferred that in
‘addi ti O%ﬁé’réﬂ?- substitution at position 33, the amno acid at position 8
is substituted with glycine, valine, |eucine, isoleucine, serine,

t hr eoni Méga-or imet hi-tiiisnd ddre: , M@ i EfEmRD et 15 SFi@lysi ne. It s
even nore preferred that in_addition to the substitutions at position 33
and 8, the anino aWdiarthigpdinen Pohydregbdtistiéineith glutamc acid. it

is aLso pref'erregétha}_éti n, addition_to the substitutions at positions 33
and 8, the anino atifH® ¢ orP 3t YT Yoy } et wWiRe2008| Gtanmi ¢ aci d.

It is also preferpgtHhathidtiatididi on to the substitutions at positions 33
and 8, the am,no acid at position 37 is substituted with histidine The

GLP-1 cofiF6unds: hadR. ey i ¥ati oheuatIbme ST nore Thif: t he fol | owi ng.

posi ti ona,8,id2,pHS, ™S, ‘Wm0l 22,. 25, 25 27, 30, 33, and 37. These
GL.P-1 conpounds show i ncreased~ potency conpared with GP-1(7-37).0OH and
conpri s&3the W VRl -ad® sddgendevof PhermolraTyX:;( SEQ | D NO 12) Xaa?

Saato. xaattl o G ke d n oA WA e g
Phe- 1 | e- Xaa3&aaTy p-g e (F¥%a 3By sor @lye Ar g- Xaa37 Fornula | X (SEQ ID NO 12)
7 June 2005 &Qaggl:n@:z%]eu, Phe, Tyr, or Trp;
' Xaaz; is: Gly, Glu, Asp, or Lys;
Xaajs is: Ala, Val, Ile, or Leu;
15 Xaaz; is: Glu, Ile, or Ala; |
Xaam 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)OH, GLP-1(7-36)-NH;, Gly®-GLP-1(7-37)OH, Gly®-GLP-
) . 1(7-36)NHz, Val®-GLP-1(7-37)0H, Val®~GLP-1(7-36)NH,, Leu®-
- GLP-1(7-37)0H, Leu’-GLP-1(7-36)NH,, I1e'-GLP-1(7-37)0H, Ileb-
GLP-1(7-36)NH,, Ser®-GLP-1{7-37)0H, SerB—GI.;P—l("i-Bﬁ}NHz,
25  Thr®-GLP-1(7-37)OH, Thr®-GLP-1(7-36)NH,, Val®-Tyrl?_GLp-1(7-
37)0H, Val®-Tyr*?-GLP-1(7-36)NH,, Val®-Tyr'*_GLP-1(7-37) OH',
| vélB—Tyr“—GLP—,l (7-36)NH;, Val®-Glu??-GLp-1 (7-'37 )OH, Val®-
Glu??*-GLP-1(7-36)NH,, G1ly®-Glu*?-GLP-1(7-37)0H, Gly®-Glu?’-GLP-
| ‘1(7-36)NHy, 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®-
Lysz?'—GLp—l(?—.’;"?)'on, Glys-—Lyszz-c;LPe;(7—36.)NH2, Leu®-Glu®*-GLP-
'1(7-37)0H, Leu’-Glu®’-GLP-1(7-36)NH,, Ile’~Glu?®-GLP-1(7-




- 29 PCT/US01/ 43165 wherein: Xaa7 is: L-histidine, D histidine,
~desam no-hi s ti dine, 2 am no-histidine, f3-hydroxy-histidiJoge 2605

honohi sti di ne, a-fluoronethyl -histidine, or cc- nethyl- | Xaas
is: A é’m@’%n-(/al , Leu, Ile, Ser, or Thr; Xaal2 is: Phe, éqﬁgd]ﬂ_;%’s

Xaal,s is: Val, Trp, Ile, Leu, Phe, or Tyr; 10 Xaal8 is: Serw Tr p, Tyr,
Phe, Lys, Ile, Leu, Val; Xaai9 is: Tyr, Trp, or Phe; Xaa20 is: Leu, Phe,
Tyr, or Trp; Xaa22 is: Ay, Qu, -Asjy or Lys; Xaa25 is. Ala, Vval, Ile,.
or Leu; 15 Xaa27 is: Qu, Ile, or Ala; Xaa30 is: Ala or du Xaa33 is- Val,
or Ile; 3'armHXaJaBée-4cs.u2@%P-l-]i(s’i NPNHOr Lien®abesedt-cra0 19oms o erred GLP-i

' ff P1( 7- H, - SNH2,
&y e 1 ol T it Ba ot 1 drely) o
I\_/al " g%ﬁ%leﬁgéymzasfngﬁ, (ﬂlgé?:“lwyzﬁl)m&l(? -37 )%{_ Leu —§.6)s|':’|2H-2GLP—
eus- - e - e - |

Ser e- G %é%oﬁlsgrw@%%ﬁ é)ﬂﬂ)épf% IlerﬁPXSB‘ (lf-(17(737) OH,

Thr 8- Ga%)m,%HEFIZGlWL&LWQ(ﬂzZa@hBHl (s%r‘*%m?*-di@l-q (h36) '
12- GLP- M—IZ Val 8--Tyr 16- GLP g_}} Val 8-T 16--GBP- 1(7 36) .NH2,
Va16 G SR R A -G o GRS e e 755

adye- Gﬂb%i?zfi;ﬂ?li??3§")pd)h Gyt Ggpt2- &.B—ll(vtﬁﬁﬁﬁ Hzi'hr -Asp?2-GLP-
Val e- Asp(22 3%)P-lw 37) Vals (%%G.P—l(?esg 2,
Q y8- ASpP7- 3 o, g7 yéﬁp fcS % Leboogs Nwz ore-107
Val " _L 233 @&311. 423 6reH, ‘vjﬁJﬁs pER,2 2 rrégly P-4, zmmaawesw hys 22
-QP-1(7-3 7 8 Lys22- GLP- 36 NH2, Leu8-d u2 . 7-37) OH,
LeJu $ (é"fﬁ z%ﬁpﬁ ~36) B WaegGl Ry3pl 743 %) Qi 0?211142 2@171’ 13 7 June
2 BehS01h4338%1.p-1 (7-37)0H, Asp??-GLP-1(7-36)NH,, Lys®2-GLP- :
1(7-37)0H, Lys**~GLP-1(7-36)}NH,, Val®-ala®*’-GLP-1(7-37)0H,
val®-6lu**-Ala?’-GLP-1(7-37)0H, Val®-Glu’’-GLP-1(7-37)0H, Val®-
Glu*’-GLP-1(7-36)NH,;, Gly®-Glu®°-GLP-1(7-37)0H, Gly®-Glu3°-GLP-
15 1(7-36)NHz, Lew’-Glu’®-GLP-1(7-37)0H, Leu®-Glu?°-GLP-1(7-
36)NHz, Ile®-Glu®’-GLP-1(7-37)0H, Ile®-Glu’°-GLP-1(7-36)NHs,
Ser®-G1u®’-GLP-1(7-37)0H, Ser®-Glu’’-GLP-1(7-36)NH;, Thre-
Glu®*~GLP-1(7-37)OH, 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)O0H,
20  Gly®-His’’-GLP-1(7-36)NH,, Leu’-His>'-GLP-1(7-37)0H, Leu®-His?'-
| GLP-1(7-36)NH,, T1e®-His’’-GLP-1(7-37)0H, Ile®-His3’-GLP-1(7-
L 36)NH;, Ser’-His*’-GLP-1(7-37)0H, Ser®-His’-GLP~1(7-36)NH,,
) 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
'pos_i'tion' 8 is valine or glycine, position 22 is glutamic
acid', position 16 is tyrosine, leucine or i:ryptdphan,
position 18 is tyrosine, tryptophan, or isoleucine, po.é;itién
25 is valine and positien 33 is isoleucine. Other preferred
30 GLP-1 compounds include the following: Val®-Tyr'-GLP-1(7-
37)0H, Val®-Tyr'?-Glu®?-GLP-1(7-37)0H, Val®-TyriS-phe!®-GLD-
1(7-37)0H, Val®-Tyr'®-Glu®’-GLP-1(7-37)0H, Val®-Trp'®-Glu®-
GLP-1(7-37)0H, Val®-Leul®-Glu??-GLP-1{7-37)0H, Val®-Ilel-



37) OH, Ilel-G u22-GLP-1(7-3(5) NHz, Leu-Asp22-GLP-1 2 (7-37) OH,

Leue- Asp22-GLP-1 (7-3 6) NH2, Ile"-Asp22-G.P-1(7-37) OH, | I7efme 268922 GLP- 1
(7-36) NADO¥4. Lys22--G P-1 (7-37) OH, Leu8- Lys22- - GLP-PAT/FIBG)ANH2,

|l e"--Lys22- GLP-1(7-37) OH, 11e8-Lys22-G.P-1 (7 5 36)NH21Sere- @ u22- GLP- 1
(7-37 ) OH, Sere-Q u22-GLP-1 (7-36)NH2r Thr 8- GLu22- GLP- 1( 7-37) OH,

Thr 8- G u22- GLP- 1(7- 36) N2, Ser8- Asp22; GLP-1 (7-37)OH, Serb- Asp2z- GLP-1
(7-36) NH2, Thr8- Asp22-GLP- 1 (7-37)OH,~Thr 8- Asp22- GLP-1 (7-36) NH2, Sere-Lys

22-GLP-1 (7 .37 erb: |ys22- GbP-1 {;7-3.6) NH2,_ Thr8-Lys22:-GpP-1 (7-37)
SO 10 Th%% Lyéﬁ%ﬁﬁ?(&]ﬁ%%ﬁ%? lfzﬁﬁ-uc;_‘ﬁf(% @%@,g%ll}égf GLP-1(7-
O s e T g T I PEaL a8 Tt 7 3)

, Lys22- G- - i . Val e-Ala27- GP- al e-
~Ala27- G_Z‘{ﬁqfr“) Be3 eI, "%F*léiaga) efp. gn 73’§3L)Q -E—f?l%gllﬂff-@w&hp- 1
. (7-36) NH)ygay8-3 u30-AP-1 (7-37) OH, dy$-Glu30-GP 15 1 (7--36)NH2,
-Leue- Glu30--G.P-1(7-37)OH, Leu8-d u30-G.P-1 (7- 36)NH2, 11e8-3 u30--GP-1

Sero- @ uD: - ChBe L L AN D Tt B U3t P Aokt 0 qp. s
ere-G u3dQ-: A P-1(7- : r8- u3Q:G.P: - ] r $- GLu30- GLP-

(7-36) N%%C ﬁaﬁ%ﬁf? fb-c"f“‘t")%f%%- u%%e%h%‘-h%%%-%{% 187 FHe NH2,

A ye- H s 3A-cQogritE@a-137 a o ve? e tyBies sBircsl P dqTat36) NFPomLeu. 8-H s 37-GLP-1

(7-37) OH, - H L1 (7- 11} -Hi -G P-.1(7-37) \OH '

| 1e8- Hi s§{7‘%ig_%-:?’ a(%% ag g)ljzhgfg Q)s%%‘m %srgdi_%‘% %{"7‘%73}}‘55‘ %%;r%l-‘?ﬁ? Fhe

37- GLP- 1GEE-d6regeptorThng [tdzmiatre iaMBdem@dahl 8 Hproduction in

37- - £ P- mblnérad @ NHD a5 fierre ANezolgealely . f o avi ng

25 multiple substui %Sfil(%%s%qi,%ceﬁulgsre ,&%5\%{(%@7{1_’1373;)04 .mhr%?eeﬁlﬁ %rsgl%?aén@i S

valine o IR B8 PEPSH A2 Wi aHR EPRESG MR | 16 is.tyrosine,

["euci ne domolypbashan, GLEedi.t i @held dct Ay eRitat gt @rd-0! euci ne,

. position ;& val | d paqsitiaon _33. i.s_is0leucine her preferred 30.

GLP-1 coﬁp%g#ézyi'nchggg%? Re o1 ﬁ\io—\?\ieﬁé'!lr\?ﬁé’- %ﬁ“é’c@_tlgdlﬁ%n V&Hot
Val 8- Tyr EXeRd2n. - kppwi( 2s3Exe0din4-89 Byril® RledB<y-,GiR ah (AHI B tad
Val ergyr b¢- @kuddiflR; 1643 nOd Wl @y B RL6- Glu22. - GP-1 (7-37) OH,

Val " - Leul6-d u22-GLP-é§7-37) OH,_Val8-11el6 7 June 2005 WO 02/46227
PCT/ US01/ 431657 Efenden sompppng tyrivpldy opaprimes a6 nglypepGidel (7- 37)

OH, Val 8having the amir;o acid seqguence 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
' Exend'in-3 has the amino acid sequence of SEQ ID NO: 9:
7 8 S 10 i1 312 13 14 15 16 17
- "Hi s-—Ser—-Aép-Gly—"I‘hr-— Phe-Thr-Ser-Asp-Leu-Ser-
D) 18 19 20 21 22 23 24 25 26 27 28
‘ 25 . : Lys-Gln-_Met-Glu—G]_.u—Glu;Ala—Val—Arg-Leu—Phe¥

29 30 31 32 33 34 35 36 37 38 39
' Ile—Glu—'I'rp-—_iLeu-—Lys-ASn~G_1y—Gly-—Pro*-Ser—Ser-—
40 41 42 43 44 45
Gly-Ala-Pro-Pro-Pro-Ser
.30 (SEQ ID NO: 9) '



TrplB-d u22-AP-1 (7- 37) OH, Val 8-Tyri 8-d u22-G.P-1 (7-37) OH,
Val "--Phe'' 8-Glu22-GA.P-1 (7-37) OH, and Vale-I1el8-Glu22- 537)0H. 5
‘The GLM O%ff)ﬁﬁf) unds of the present invention also enco %@d&éﬁg
conmpounds. Exendin-3 and Exendin-4 are biologically active peptldes first
‘isolated from Hel odernmatidae |izard venons and have been shown to bind the
GLP-1 receptor and stinul ate cAMP-dependent H+ production in 10 manmal i an
parietal cells. Exendin-3 and Exendin-4 are both 39 am no acid peptides
whi ch are approxi mately 53% honol ogous tp GLP-1_ They act as potent
agonists of G P-1, actjvit Not ably, an N-termi nal Ii_y truncat ed derivative
“of Exendi n, EXfo%hna g E?Enéhﬁ(@mégoar:ﬂ:ﬁéi FOWHC] LT FEQ 0t BFQor 145 of

Exendi n- 3, Exendi n- 4 and GP--4. 20 2p31Anibxendi nigongeunde ypi-cal l'y
conprises a pol ypeptlde havi ng the am no acid sequence of Exendi n- 3,

Exendin-4, or an an W@YT(F ~Ther Bbe-Thxe S mASPaA@ B&aYti n-4 are
disglosed in U S Patgnt {Np. 534244 286y BExendin- 35Bas Htghe ,3m ng; aci d

sequence of SEQ ID NO 9: 789 10 11 12 13 14 15 16 17 :
Hi s- Ser - Asp- d y- Thr - Fie7iRin-det /@3 t@lu-8én-21g-Valo2aratlgn-Fhepd 25 26 27

28 Lys-A@n-Met-Gu-@g \@éﬁg Phe- 3312 34 35 36 37
38 39 Il e-3 u-Trp-Leu- 9Ij_ygiAs'rL?félsl %ro %er?éer- 2% 4 3"44 45

d y- Al a- - Pro- Pro- Pro-Beg- GIBD-‘J(JSEQ@TDINEB B?IW@MEEABEETO:—S@Z SEX -

PCT/ US01/ 43165 Exendi np, ac sequence of SEQ ID NO 10: 7 8
9-10 11 12 13 14 15 1 AR %y@g 2 hghr-Phe-Thr--Ser-Asp- Leu- Ser -
10. Gly-Ala-Pro-Pro~-Pro-Ser

D, (SEQ ID NO: 10)

GLP-1 compounds also include Exendin fragments which
are polypeptides qbtained after truncation of one or more
15 amino acids from the N-terminus and/or C-terminus of Exendin
or an Exendiﬂ 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 tﬁ
20 about forty-five amino acids. -
| GLP-1 compounds also include “Exendin analogs.” An
) Exendin énalog.has sufficient.homology to Exendin-4, ,
.m) Exendin-3, or a fragment thereof such ﬁhat 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 Exend1n—4 or a fragment thereof, modified so
that from one, two, three, four or five amino acids differ
30 from the amino acid in corrésponding position of Exendin-4
or the fragment of Exendin-4. In the nonmenclatﬁre used
hereih to designate Exendin compounds, the substituting

- amino acid and its position is indicated prior to the parent




18 19 20 21 22 23 24 25 26 27 28

Lys-d n-Met-3 u-Q3 u--3 u- Al a- Val - Arg-Leu-Phe- 29 30 31 32 33j34 3536 37 38
39 Ile-Au-Trp-Leu--Lys-Asn-A@y--Ay-Pro-Ser-Ser- 40 41 42 43 44 45

dy- A a-¥PI2BI pro-Ser (SEQ ID NO 10) GLP-1 conpounds PETEs0IMzI6sde
Exendin fragnents which are pol ypeptides obtained after truncation of one
or nore 15 amino acids fromthe N-term nus and/or Cterm nus of Exendin or
an Exendi n anal og. Furthermore, GLP-1l;gonpounds include Exendin

pol ypeptides in which one or nore am no acids have been added to the
N-termn s ar d/ or C—term nus _of Exen@hn or fragrrents t hereof. Exendin

conpoundd OIS t IR IFRRARRAR ¢ o akﬁwlﬂﬁt@efnwaﬁﬁn@nam ds. GLP-1
conpoungs % |;3ﬁ]”:;é 1 " An  Exendin anal og has sufficient
horol ogy to Exe i&d %’e% }gr@% g%1¥93a1b‘?re‘?1?nf‘?n%}3éo?°§{i haEhat t he

anal og E®sitiesuls wdt quami:lax:-td tdy bddie Bepladey @1 tlExeadifef ragnents 25
and/ or anal o be $Sess Vit ro assays such as those

descri bed i n%%g‘%%%g 5&37 §rci5§?e91‘{] ¥, qempduds piaf epmbpgedan
Exerfdi noafnal@gluas_ehld&nam I&@laa@gis éﬁcﬂ&ﬁﬁﬂé)fvﬁg_enpgébﬁ]?rh]@ {{pgment

t hereof, nodified so that fromone, two, three, four ive am ho acids

differ 30 fromthe-amno acid in correspondl ng position of Exendin-4 or

the fragnment of Exendip--44 In the rbongﬁ.ln aztur used herein to designate
Exendi n conpounds, the subStit it i ng dacild antd i t%2 pokt tibh is
indicated prior to th&3gaan- @lmmmm AsﬁSXaEC'sréL.JSOl/ 43165

structure.' For exanplig \Ma 8-fxengj n-4, desq n rrpound in
V\Q h the glycine nornully found at  posi t| on szixe%gx 9‘2 been

I[:JLI%aced w th val i ne. *RfctR& ek ?@@@Tﬁmﬁaﬁﬁixc@ﬁmmﬁﬁhas
conposed 5 of GLP-1/Bgendion- 41anadpgssdf fpormda M 1134SEQ 1D NO 11).

Ile—Xaa—Trp~Leu—Xaanaa—Gly—Xaa-R
formala VIII (SEQ ID NO: 11)

15 wherein:

Xaa at position 7 is: L—histidiné, thisﬁidine, desamino-
histidine, 2-amino-histidine, B-hydroxy-histidine,
homohistidine, O~fluoromethyl-histidine or O-methyl-
histidine; B

20 Xaa at position 8:is: Gly, Ala, or Vval;
' Xaa at position 16 is: Leu or Val;
N ¥aa at position 18 is Lys or Ser;
;) Xaa at position 19 is: Gln or Tyr:

Xaa,ataposition 20 is: Met or Leu;

- 25 ZXaa at position 22 is: Glu or Gln}
- ¥aa at position 23 is: Glu, or Gln;

Xaa:at positiqn 25 is: Val or Ala;

Xaa at position 26 is: Arg or Lys:

Xaa at position 27 is Leu or Glu%

30 iXaa-at position 30 is: Glu or Ala;

Xaa at position‘33 is: Val or Lys;

Xaa at position734 is: asn or Lys;

Xaa at position 36 ig: Gly_or Arg; and



1 15 wherein: Xaa 20 Xaa 7 8 9 10 11 12 13 14 15 16 17

Xaa- Xaa- G u-d y- Thr - Phe- Thr - Ser _Asp- Xaa-Ser-- 18 19 20 21 22_23 2421 25 26 27
28 Xaa- Xaa- Xaa- O u- Xaa- Xaa. - Al a- Xaa- Xaa- Xaa- - Phe- 29 30 31 57uA3240535 36
37 || X8I6TED- Leu- Xaa- Xaa-d y-Xaa-R formula VI (SEQ IHBe1k3)esat

. position 7 is: L-histidine, D histidine, desam no- histidine, :

2-am no- hi stidine, S-hydroxy-histidine, homphistidine, .
a--fluoromet hyl -histidine or a-net hylj hi stidine; at position 8 is: Qy,
Ala, or Val; Xaa at position Xaa at p%sftion Xaa at position Xaa

G hoor R BagtRash BP0 A o Pr e e e -o Tk ar Ppesipon 25
i s: G uProfsS&n; oXads absposi.ti ahe Xaaratipgsidi ors a@@f@ﬁex@@%%ée!ﬂeéovzﬁa
at POSLAQR £FT SLeRO LhaT SR8 POSLEL A0 44R, Al oSt fTon 25 TS
Further Exendin-analogs that are useful for the present
.5 invention are described in PCT patent publications WO
89725728 (Beeley et al.}), WO 939/25727 Beeley et al.}), WO
98705351 (Young et al.), WO 99740788 {(Young et al.)}, wWo
98/07404 (Beeley et al), and WO 99/43708 (Knudsen et al).
‘ The GLP-1 fusion proteins of the present invention can
"0 coﬁprise glycosylation sites. GlycosYlation is a chemical
| modification wherein sugar moieties are added to the protein
at specific sites. Glycosylation of proteiné:play a role in
ensuring the correct charge, | . conformation, and stability of
"maturing protein and can target the protein to the cell
15 surface and eventual secretion of the prdteiﬁ- Most
importantly, glycosylatién effects the in vivo clearance
rate for many proteins. Sugars can be O-linked or N-linked.
Generally, O-linked sugars are added to thetﬁydroxy1~group
oxygen of serine and threonine, while N-1linked 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;
however, interestingly the GLP-1 fusjon proteins of the
25 present invention that comprise a GLP-1 compound with a C
terminal extension fused to an Fe¢ sequence .is lecoéylated
at the last serine in the C terminal extension (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 defined
above for the manufacture of a medicament for the treatment

of patients with non-insulin dependent diabetes mellitus.




[

26 is: Arg or Lys; 27 is Leuor GQGu; 30is: GQu or Al'ay 33 is: Val or
Lys; 34.is: Asn or Lys; 36 is: Gy or Arg; and 7 June 200% ; \D-f§zd 46227
PCT/ US01/ 43165 -- 34 R at position 37 is: dy, Pro,
Pro-Ser-Ser-dy-Ala-Pro--Pro- Pro-Ser, or is absent- The activity of 18
different species that fall within this genus is provided in Table 6.

Furt her Exendi n-anal ogs that are useful for the present 5™ nvention are
descri bed in PCT -patent pubtifati ons WO 99/25728 (Beeley et al.), WO

99/ 2572'7 Beeley et al.), WO 98/05351 (Young et al.), WD 99/40788 (Young
et al_), VI)I@%/QZﬁgﬂa£§§%|e¥1f¥ al), and WD 99143708 (Knudsen et al)_ The
"GLP-1 fusion proteins ot the préserit thveti o caiere 3 cBrpiided the

gl ycosytst P drteslogbydsyicaat porteis @ chémegakbovente f itbat i on wherein
sugar nedethesirar & added.cahénd Rer PRt 8fdd cndle %@eﬁtfiggtss Iwg.gﬁo g.l}[t stl ation
of proteins play a role in ensuring the correct charge, conformation, and
stability of maturing protein and. can. target the protein to the cell 15
surface and eventual -secretion of the protein- Mst inportantly,

- gl ycosylation effects the in vitro clearance rate for nmany proteins..

Sugars can be O -linked or Nlinked, Generally, o-linked sugars are added
to the hydroxyl-group oxygen, of serine and threonine, while N=linked
sugars are 20 added to the am de nitrogen of asparagirie_ The consensus
site for N-glycosylation is Asn XI X2 wherein Xl is any amno acid except
Pro and X2 is Seas or-Thr. G.P--1 conpounds are generally not- glycosyl ated
in vivo;- . however, interestingly the GLP-1 fusion proteins of the 25
priesent invention that conprise a GLP71 conpound with a C ternmina
extension fused to an Fc sequence-Js glycosylated at the last serine in
the Ctermnal. extension (SSGA PPS*) and at threonine at position 11 in
the N termnal region of -



Fc (AEPKSCDKTTT*CPPC . . } In a fifth aspect of the present invention,
there is provided the use of a heterol ogous fusion protei 7 Jagedebsned
above f nuf acture of a medi canent for the treat tients
with noﬁﬁlﬁguzgﬁ dependent di abetes nellitus. 7 June ZOggﬁ&%%g fﬁaa sixth
aspect of the present invention, there is provided the use-of a

het er ol ogous fusion protein as defineg above for the mnufacture of a

- nedi cament for the treatnent of patie Ps~with obesity 7 June 2005 WO

02/ 46227 PCT/ USO1/ 43165 -- 35 Heterol ogous Fe fusion proteins: The GLP-1
conpounds descri bed above can be fused directly or via a peptide linker to

the Fc PHIHD 1Y AR Fo AT R0 i< .| Munogl obul i ns are nol ecul es

-. cont ai ni her by disul fide bonds, typically

having two IE@Hthﬁaﬂnsomndunﬂs Hes¢y1brdi abovenceacheckimsad one domain
(V) has . 0.a ug epen J=Qn t | body
speC|f|c?t¥%b$§?L gculgég¥%8g Eﬁﬁegogg gh@ F%)pég§%g§ ?gt%R const ant
sequéﬁce1mmmnoglbbu&mhecules of the sanme class As used herein, the Fc

portion of an iEHHn I|n h ni nonly. given to.the termin
the field of f |nﬁ§ gog§n5 %%c???%g %F ?gFggghlﬁ?rggEYQE?% %% ant i body

f ragment civailok heldbtagaéﬂebybyedmsumgidhebbmdsantygénalb?nﬂbv@pgeglons
(the Fab fra S [ y the Fab fragments
is to dig h Q?ﬁﬂE Lﬁ%%ﬁg]%ggu??n gggﬁypégg%ﬁggroﬁgasgc Ty W& %c portion
20 i's fodnmdlhrmwvahpsoalnaréhbleqaminelaeﬂdfsaguente aépéﬁﬁangomstant

regl f eav chalns ch, asso |at thr on- coval ent

it FBR, =ARePaRE Y eGaRh Bty 05 En a8 P b e SHE RERTR RS nge
r€gi ons dad hkatend thtbagheohhéaﬁthaqdeﬁtB dommmﬁstbOméhetﬁlé§W@Enus of
the antlgﬁdySame gﬁgresentatlve hi nge regi ons for human and nouse

As used herein, the Fc¢ portion 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
‘immunoglobulin‘with papain protease. Thus, the Fc porticon
20 is formed from approximately equal sized fragments of the
constant region from both heavy chains, which associate
through non-coﬁalent inﬁeractions_and.disulfide bonds. The
'n} Fc portion can include the hinge regions and extend through
the CH2 and CH3 domains to the C—terminus.of the antibody.
25 Representative hinge regions for humah and mouse ,
| 1mmunoglobu11ns can be found in Antibody. Engineering, A
Practical Guide, Borrebaeck C.A.X., ed., W.H. Freeman and
.Co., 1992, the teachlngs of which are herein 1ncorporated 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, CHZ and
CH3 domains, and one Néglycosylation site at poéition 82 is

shown in Figure 1.



I mmunogl obui i ns can be found in Antibody. Engineering, A .practical Cuide,

Borre WH. Freeman and Co., 1992, the ghizngs of
whi chk{g§%}flﬁe2?el n |ncorporat ed by reference. The Pc por?qyﬁ(é%ééf%%urther

i nclude one or nore 30 glycosylation sites. The am no acid sequence of a
representative Fc protein containing a hinge region, CH2 and CH3 domains,
and one N-glycosylation site at pasistg Qn 82 is shown in Figure 1. WD
02/ 46227 -- 3 6 PCT/US01/ 43165 There are five types of human
i mmunogl obul Ln Fc regions wth different effector and pharmacokinetic
properties: TRRFE argafivgvtypgs ohduwm Imenegiekuhibst Fabuadanhs

i mmnogittb@llfﬁerqmtser um | g@tdksgohasd heatmengeshetiad forbpéerfed:n serum of
any | n_(23 days).. Unli ke other imunoglobulins, 1gGis .
eff|C| £9§ #gﬁﬁ aiga) 'f fCoeRy  FigRlidRy the dPP% fleadapt. There are
f our Igﬁmnbgﬂabs&in i, £621mG3, I@@d a0 Qﬂfél e W%Q@W@aﬁt‘iiﬁfém

ef fzect (o Mo} d nd Clg .a | Xx conpl enent 10
vvhrsl e G Sc%%%t 1(-:D!EE\%%?{ %ﬁmﬁnﬁ’gaﬁgu&l&bl@g (54 o CI‘H‘ ? OtheTciently than
Gl, Glm@umeobﬁﬂel}suvégﬁt 1seatfiucngnuagnmee:mu]chtrmtﬁﬂr@bin¢;ysI s. &
f|xe51§g,5@jle£?e r ent h Si.t |nI Gis

| ocat eq at, g gﬁgﬁgykteg% \:8%1 rgﬁﬁegg %'[ Qléj{gﬂggg el | 19G

subcl a8¢ed’ are’caanpa e of to c rggeéptt ors (' CDIL &5@2 CD64) with

G andfd@cbbong. NoGE, eﬁteshaveatbaﬂ Sr.?man@:l%‘lan@% é&.ﬁﬂpéﬁén i ndi ng
| dues | ogcated_in bot nge and the

regi on ,of |sforredb
cgrgb Xle rf?%a? areg onsE}5¥n EC’@E gnasnable W@A%ﬁi SdsmIRR h in a
nomfﬁmulyrethanfcxm 6el fis meget aeﬁel@ha—elaehmémat%gs the second

h | f | d . 1gA h
three%rﬁgunc??%ﬁé&%?fgt%}Iﬁ%lf’gsgg ?SKGEp'&&’fe“P 3 a)c/)f ong =

macr opHRfelst ebgi ndpine | €lawhindidgi sese phagocyties |133cmn1édj@g;r anul ati on,
reSpeQihé/Qiabrbé}EyC@éhﬁdﬁ:Ql region of the CH2 domain.
15 . All IgG subclasses are capable of. blndlng 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—chaln IgA is the second most abundant Ig
in serum, but it has a half-life of only 6 days. IgA has

‘ three .7 ‘ effector functions. It binds to an Igh s-pe01flc
L;) receptor on macrophages and eos;nophlls, ‘which drives

25 ;hagocyt051s and degranulatlon 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. IgM has a
serum half-life of 5 days. It binds weakly to Clg via a

30 binding 51te located 1n its CH3 domaln Igh has a half-l1life
of 3 days in serum. It lS unclear what ~effector functions
are attrxbutable to this Ig. JXgE is a monomeric Ig and has
a sexum half-life of 2.5 days. IgE binds to twd Fc
Yeceptors which drives degranulatibn and results in the -

35 release of proinflammatory agents. '



fix conplenent via an unknown alternative pathway. 1gMis expressed as.
either a pentanmer or a hexamer, both of which are hel d togetuner200§ a
J-chai n.WPERHB2S a serumhalf-life of 5-days'. It binds wepkbai/tigsC g via
a 30 binding site located in its CH3 domain. IgD has a half-life of 3 days
in serum. It is unclear what effector functions are attributable to this
lg. IgE is a nononeric Ig and has a serumhalf-life of -2.5 days. |IgE
binds to two Fc receptors which driVé§7dégranuIation and results in the 35
rel ease of proinflammatory agents. 7 June 2005 WD 02/46227 PCT/ US01/ 43165

- 37 'Dependi Depemdite desivled desite® £f fecdo dheechet grgl ogous fusion
proteins ent, |nvent| 0 taln any of the isotypes
descrlbe e%@@o%kﬁ%hy cont ¢ é#ﬁ&%géﬁg ?ﬁ%%VW%PE?H tipR %6ﬁplenent
and/ or FEopdeapt anys ofi mdilmga‘qmemrchesmae:éﬁa@bca}é &b e Omay hednth e

het er ol ogg U%i0 R 4 [esent, dnyention may contain the
entire Fc E)%F’Ealtiorii"lcofriL r%%?r%m“%loeg{ 0 ﬂ‘uﬁ;}Pe n% #’f’u P TRFERERT of an

i murtbgl BBGELRY Sungtdiongs haver dfer uﬁéléfdertaﬂ a fmu:s 1 thoapbenero ldgodde
f usi on pEQthﬁSpQEt@i%spB@Es%'ﬂe ;ﬁ?@’éﬂmrﬁ%tﬁ%%ﬂaﬂ <gé ntd 41191 &, chai n
u

pr ot ei ns g nul ti-chain polypeptides Si on protelns
can be pFB ﬁﬁngguPﬁrFHSP e ArErmnQekoiddgh dizagmentes bohdshe that

' naturalIpornuanbefwaﬁn1Emunuwnamnliﬁhe%& AaIoRRY THA RO AEHPTRY QQGOUS
with resg gokgg P—I conpound or they may contain different GP-1
conpounds use €N termnus of the Fc portion of the fusion protein.
Regdildl ess of Thieffishah protietinse off theeplresiean ipretfiitn tde Fc or Fc-like

r'8gi on nYshs$8EVEFt Qi REPLORY L RE vi.yo._pl .hal.f-life of the G.P-1
‘cgnpound f sed at _.th é gN-terﬁ?nugr%%gﬁg e?nn?% %ﬁgg fugb ap-1 conpound

nust retBPHYRBRELBES! 0gT¥al CHCIPYFEL FC fusipor paoteiinshaian K e can be
denDnstr@&@du@édngubhetnathﬁﬂe§e§ﬁkb936t'EhﬁéﬂgﬂlalsulﬁﬂﬁﬁﬁbgnEge half-life

of the féﬁé@ &%gggifylﬁo g%%eegoFc regions. These multimers can
15 Dbe 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-iife of the GLP-1 compound fused at the
N-terminus. Furthermore, the fused,GLP-1 compound must
retain some biological activity. An increase in half-life
o can be demonstrated using the method described in Example 7
 v) wherein the half-life of the fusion protein is compared to
25 -ths_half—life of the GLP-1 compound sione, Biological
activity can be determined by in vitro and in vivo methods
known in the art. Representative blologlcal assays are
descrlbed in Examples 6, 8, and 9.
| _-“‘\ Since the Fc¢ reglon of XIgG produced by proteolysis 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- llfe re51de in the CH2
and/or CH3 domains.. Further, it has been shown in the
_ literature that the catabollc rates of IgG varlants that do
35 not - bind the hlgh—afflnlty Fc receptor or Clq are



25 the half-life of the GLP-1 conpound al one. Biological activity can be
determned by in vitro and in vivo nethods known in the artiune 2005

Repr aﬁﬂﬁa%#ge bi ol ogi cal assays are described in Exguplesifizie8, and 9.

Si nce C region of 1gG produced by proteolysis has 30 the sane in vivo
half-1ife as the intact 1gG nolecule and Fab fragnents are-rapidly
degraded, it is believed that the relevant sequence for prolonging
‘half-life reside in the CH2 and/or3®H3 domains. Further, it has been shown

inthe literature that the catabolic rates of 1gG variants that do 35 not
bind tHigsd Sé\ﬁiéﬂ‘éﬁl/e Ferdif 0 OFa 06 @quBéeraanenefzaﬁé p¥ELAR/ 46227
PCT/ USO1/ 4316

I ndi st i gw shable fro the e of clgar ance of the

parenthlo@'t"'ehlE?p’en‘a’rﬁq’%dym ¥R ERY ngPeha h‘?h‘éa %ﬂ)?)?l B5Ftd%i s distinct
fromtdesisidnes favelves ditds 1eecebied Din Etqrbécedtog. of V@lgzynczak et al-.

(1992) cular |nnunolo 29: 221 Lt esdi S studles
u5|ng:EEQéﬁ? d%tsaﬁges§1%§%% yg?ﬁgﬁglg EH¢&gﬁES§g

‘regi orz9 izt ) corﬂ;imedimm ahotageneses i sthdias cds Mgt HeWGFPDEH3 domsu n
interf on t Fen&egli eBsqeaphberqadli #éedegi on10 the
cat ab EB(? ?% %%tggﬁi %‘ij ﬁ%ﬁ f %ego t?\e fusi o%@ e?%;n
preferﬁmﬁ% eortrehe e reatarlied-dbe thelOfRtEHoRbgblE ? protelns of
the pr&seini fyestidaeebe derived froman 1gG or an IgG4 Fc region. It is

even nore referable that t Fc region be g of | r lg&4. 15
Preferably 1%) F@"?%‘@l%ﬂ‘%ﬁﬁ all?et‘g 5%?h°?ﬁecﬁll(2)b ‘E}ﬁgré |8g]ns

i nol udiing ¢dnealhaange £k oo diet Bnbtegte habﬁﬁinfeusfonhprﬁueme The G.P-1
COMPOURAS. dESs! | b f@ggfeféfsﬁfeftﬁgé 8e drECELbyofrtd fopephide | inker

m R or an ana ragment rivative thereof. Cenerally the
al bumi e pexe b oeuAEke O Pt eins @ hethe RYSFEPE GIBYRREEPD (RS present

I nvent 400 &a Pf-oﬂeézt veset rem aﬁlm@inpélﬁ@@ﬂoﬁtomanyss@e@eﬁorwv\ever
human al bum n
preferable that the Fc region be IgG4 or derived from IgG4.
15 Preferably the IgG Fc region eontalns 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 maklng up part of the
) fusion proteins of the present 1nventlon can be derived from
W}‘ 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 immunogenie in humans.
Human serum albumin (HSA) consists of a single non-
glycosylated polypépﬁide chain of 585 amino acids with a
formula 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 aﬁd fragments of albumin have been described. [see




25 fragnents and anal ogs thereof are preferred to reduce the risk of the
fusion protein being i Mmunogenic in humans. . Human serum &l juaBsi2006 HSA)
consi sts i.bngl e non gl ycosyl at ed pol ypeptide chain o Il N0 aci ds
with a ?gior%ﬁfgzl-}rml ecul ar wei ght of 66,500. The am no aci%cgfﬁgﬂzlﬁ]&% 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)
Nucl ei ¢ Acids Research 9:6102-6114;- Mhghetti, et al. (1986.) J. Biol.
Chem 261:6747]. A variety of polynorphic variants as well as 35 anal ogs

and fragrgnt al 11 h e scri.be e 7.J 2003 WO 02/ 46227
PCT/ usm%n%‘f%’ggép%‘t'k?nﬁ%ﬁ?t %{ﬂ‘e %ﬁ?gﬁe‘i‘%ﬁ: ;ﬂnymanetgc’%?:zlg]. For
- exanpl e, SHAERER2ZIIVFF I3 (Herithr sindiettose dascbose shoives fornms of
‘HSA.  Somes1drtihe 38 ida in HA(ds 37 Th%é‘ - A(1-389), -
HSA( 1- 369 rand HSA( 1 %%ﬁ an?%‘{mnt sé%%t%e% - %ﬁg%éui{eﬁlg_ EP
- 399, 666 THASdrdded aFiRArfilr BB gneFAh 1R i ndHIAEL+BHP ) - 1399 BH(1-

HSA( 15 20Q)1 sgndntlr EgeRiich tae et diSA(-B 6k An@ntl HEN 1-5B09)9, bbsi S |

under sto%ciiL tc?:%t t he %et er ok%%%t%% fusion proteins of the present invention

i ncl ude &BC1°88RpGINTT Nt Fhadupgist e 552 & ot h #rdtein

i ncl udi n#SAr(agRenY s andn firegmendsd katiesst IHSIS( WIET'E) nasd chsA (si o0 pr ot ei n

i s biological cact. I er._pl as hal f-life than the G.P-1

conpound al ong¥ +%u;§?ﬁ%ﬁ%%gﬁ°%3%h%f:po?h§r?%ﬁr rﬁ’@?‘tﬁi%‘h“‘b?d?”e‘?%‘e%d not

necessar Pify theverasghss inviention fiacdydsl GIFP-tlo admpowidsathate dwsran

al bung n. cB6LAYBBNES, ad s @ fivat, . C ner at ed
oot Iy i Gr PSR, AR RRUHS (M LR

that have Ioager lives qr "have halT-live ter i i of
native ROARASHEBARTKeSnyherein Buthe Sp5d0Rd PaTo iaire ries thigkngimaldnol ogous
fusion peotéivasanét hhe presegbr2@lhewanhaQF-9AGRMMARSH MY ]ifis shavi ng

conser vat.i LNo, aci d ubstitutions i.n the GLP-I conpound and/or the Fc
or al bumi:ﬁ}ﬁsp'%‘grrl i SHOOF -t K u]slflSIt%lfﬁ Bﬁgf’ﬂﬁlﬁ PRUtIGHs &y At efussi@st i t ut i on”

i s the rpppPhetneneedfnah mecresacidywhtke a plasma half-life equal
15 to that of native human albumin. Fragments, analégs, and
derivatives are known or can be generated that have longer
half-lives or have half-lives intermediéte to that of mative
human albumin and the GLP-1 compound of intérest.
_ The heterologous 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
w;> another amind acid that has the same net electronic charge
' 25 and approximately the same sizerand shape1 Amino acids with-
aliphatic or substituted aliphatic amino acid side chains
have approximately the same size when the total number
Eérbonland hetercatoms in their side chains differs by no
l'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 oné. BAmino acids with phenyl or
~ substituted phenyl groups in their side chains are
considered to have_about the same size and shape. Except as
otherwise spgcifically provided herein, conservative



anot her am no acid that has the sane net el ectronic charge 25 and
~approximately the sanme size and shape. Am no acids with ang@g@@ggcn
substﬁkﬂb ed,#l i phatic am no acid side chains have appjp ?ﬁ t he sane
si ze when ﬁe total. nunmber carbon and heteroatons in tHheir S|de chai ns
differs by no nore than about four- They have approxi mately.the sane 30
shape when the nunber of branches in their side chains differs by no. nore
than one. Anmino acids wth. phenyt 6P -substituted phenyl groups in their
side chains are considered to have about the sanme size. and shape. Except
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naturéM%PQxﬁﬁ&¢$ng ami no acids. However, the term"anmino acid" is used

herein in iHdwebspadass @@ﬁﬁe“axamolaehadeisnﬁb@aah&eeﬁcghr LRg am no acids
non naturally ocgcu am no_acids, including amno acid

5 as S rn
anal of §'£ﬁ}§ﬁwﬁ%&ﬁ?vé?l'ﬁﬁf}%é?%rg?ﬁEFﬁgég OﬁﬁPEE&Pgsa@éﬁﬁa?ﬁﬂﬁ& an anino
ach d alall Qe m4ﬂad1raf&13tr hecaiitrihbl amgnegacias, i in¥le@ial this broad

defi ni t srenges FEIH o._an a 0 i n¢cl ude for 10
exaonkF natura.l?p%£ Y pw%&% ehfe- Lng§1nga§g? Eg §ﬁFno aci ds;
chen1m@ﬂhpuﬁﬂﬁf¢Qnt&mnxmgamldsmxgqcmcaé moiaby. acOﬂeaahibgedamd

der i vaheV @it L ald o Qe 1 1Y $O8 Bfogt%ggeﬂksaa"ﬁaelﬁg gnSuch as

norl euci ne, P-al ani ne, ornlthlne GABA em calTy $ynt hesi zed
conpotifds TEAGRANRE JIeKRit its ahwine aetdatrcivdes, characteristic of

anh no ek@igd e Anatsach 116f Q:bcfbuifﬂ‘ﬂ&lé PP H69ELPECIL &mind NG £ak espLhat the
_aglno aci d cantgg kg}orpor ted | Og |de 8 Lgpe tide, or protein in
a.‘ce 9@%&Le§ HHRO | ACh WER RS GRMABA- nat ur a
am noaa:c;pidana]mfgsmhnm c"%ms;emah&isp mmml;yeommmlﬁbn_ subst it ut ed
a”‘”°p§8£@§geﬂ¥'(gﬁiﬂg r3¥é§ ZfH 'E%E%%f§éﬁé§ﬁ%}rﬁta éﬁgég?gous fgSIOn
ornithine, GABA, etc.; and chemically synthesized compounds
15 'hav1ng propertles known in the art to be characterlstlc of
amlnq qc1ds As used hereln, the term “proteogenic”
indicates that the amino acid can be incorporated into a
peptide, polypeptide, or protein in a cell through a
‘metabollc pathway _
20 The lncorporatlon of non—natural amino acids, 1nclud1ng
synthetlc 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 bf-peptides, etc., incorporating D-amino acids
© can be partlcularly useful when greater 1ntracellu1ar
stablllty is de51red or requlred More speq1f1ca11y, D~
30 peptides, etc., are resistant to endqgenous peptidases and
proteases thereby.providing'improﬁed bioaVailaBility of the
molecule and prolonged lifetimes in vivo when such
pProperties are désirable. Additionally, D%peﬁtides, etc.,
cannot be processed efficiently for major histocompatibility
35 cqmpléx class ii~restricted presentation to T helper cells,




proteins of the present invention can be advantageous in a nunber of

di fferent ways. D-am no acid-containing peptides, etc., exhifspossncreased
stabilit ro or in vivo conpared to L-am no aci d- cont ai ni n
counter‘é??gu&¥k the construction of-peptides, etc. PFWG@WHﬁPgilng
D-am no aci ds can be particularly useful when greater |nt[acellular
stability is desired or required. Mre specifically, D 30 peptides, etc.,
are resistant to endogenous pepti dasegjand proteases, thereby providing

i nproved bioavailability of the nolecule,- and prolonged lifetinmes in vivo
when such roperties are desirahle. Additionally, D-peptides, etc.
cannot'béuﬁféﬁgé§ TEfPrE edGSF fldkaty] dio Hitstustd dpmamAl | MYBE: conpl ex

cl ass IIr@e@b&h@hednptﬁ&eahaﬂboﬁﬂgaﬂﬁiﬁﬂper cell's, 7 June 2005 WO

02/ 16227 PCT/ SOl/ % - 41 and .are therefore, Iess | i kely . to induce
hunoral i mun géﬁ ASBs HOn SERE SIS ARl vaRR (9horrhe

struct uruﬁmimfsl oplgpapyddesobnicioapasacd ity Rbley RRRdARS ﬁﬁ@m@sﬁed by the
resent ti ear Qus fac ors that ca consi der ed

when sel ecting anlno acl subst| be
con5|der§&1ﬁﬁtﬁﬁglﬁgl@gchceﬁanges ngshethydp@patmme ﬁauhnrtﬂhaﬁﬂdah aci ds.

The i mpopkapegs9het-bg Qﬂdﬁgﬂﬁ %ucﬁ”bﬂ% eled isngex %ggﬁpgiﬁﬁ{lng

i nteracti,v b|olog|ca function on a p oteln has Scussed by Kyte
and DooftPEEfe° Fl@@%ﬂoJaChﬁﬁ BFgE. impoytangs. pF2thel hyidropatbdet ed- t hat

t he relahmiﬁohadiap@hbeﬁ shaeaﬁfe&rahgaEhaeraé%h%§ BARNILRES Lo the
seca%pa ucture of the This, in turn, affects the

r u n
| teractf¥uﬂc 5981 °Pnd %¥8Fg?ﬂ af gﬁﬁ?eé&ﬁggs§ﬁéhbask§ﬁfy 88  substrates,
5r cept orBooligaheds (1988, antMbddi Biplant 1gRAs106ta32Basedt g. its ‘

o DML ERLN A EE SDSERELE hORCBarSRE LS B DB

assi gned a ropatﬁlc |n ex I'SO
(+4.2). a?%@ﬁlﬁ@n%n{PQQGSZGophbﬁyﬁataﬁdQEY(SQrapturysbélmhbcystlne (+2.5) ;

met hi oni pest¥dad) pPbiEdi Me (Tﬁlg) ifl ¥6HRe ArPebls LHECQRERLALEP0R)

15 of the protein with molecules such as enzymes, substrates,
receptors, 1igands, DNa&, antibodies, antigens, etc. Based
on its hydrophobicity and charge characteristics, each amino
acid has been assigned a hydropathic index as follows:

| risoleuginel(+4.5); valine (+4.2); leucine (+3.8);

20 phenylalanine (+2.8); cysteine/cystine (+2.5i; methionine
(+1.9); alanine (+1.8); glycine (—0.41{ threonine (-0.7);
serine (-0.8); tryptophan (-0.9}; tyrosine (-1.3);'proline

y  (1.6); histidine (-3.2); | R
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, polypéptide, or protein can be substituted for
fgﬁher amino acids having a similar hydropathic index 6r-
'score and produce a resultant peptide, etc., having similar
30 or even improved biological activity. In making such
'.changes, it is preferable that amino acias having
hydropathic indices within +2 are substituted for one
another. More preferred substitutions are those whereln the
amino acids have hydropathic 1nd1ces within 1. Most




serine (-0.8); tryptophan (-0.9); tyrosine (-1.3); proline (-1.6);
histidine (-3.2); glutamate/glutam ne/aspartate/asparagi ne7(Jude2pos5! ysine
25 (-3. rginine (-4.5). As is known in the art no acids
in a pg%?nggzﬁolypeptlde or protein can be substltuteggﬁﬁik?“ggher am no
acids having a simlar hydropathic index or score and produee a resultant
peptide, etc., having simlar 30 or even inproved biological activity. In
maki ng such changes, it is preferablg that am no acids having hydropathic

indices within 2 are substituted for one another. Mre preferred
substitutigns are those wherein the _ami no acids have hydropathic indices

‘wi thin PrepsEred AnksYides WRD AT e vieneiniths amipo grafer red
subst i t eivenfiydredsdwse: Wielaids thieclaih o a8i ds  have hydrOpathl c indices

within 0.5. Li.ke am.no aC|d can al stituted._on th sis of

hydr ophi | i ci h}lf‘ USE Parnt ﬁ\localh %%4" %Eﬁ %‘E‘%Fb EnEeghgp §ﬁFh 2§r-&at est

Ihogal ﬁwér ayeropliidpiiltyci t yU 8. PairaiteiNg . as, ngylmoinedlby.lbbes thlat I
r ihici relates bi ol ogi ca

p¥oﬁ§$t§hbf % esgtgé?ylr Féﬁgiﬁké¥a§5%ﬂ pﬁ ¥|c?ty 9aPEes haVé been

assi gneaov@rmdn A% é:éiaj%f@ﬁcg?hmhémmlcrﬁe s, @tjlj agsphr amivpghgideat e

(+3.01) colP@eihicRe With 3) ,bﬁm? A LYl ARNGE e%rogleyﬁ' neqf,Q) ;

I
t hr eoni roI|ne + ) alanlne/hlstl 5); cysteine

(-1.0); Qﬁéﬁﬁiﬂaﬁﬁs’né crppiyl J\Fd’itiynéfa( upsihave hHReMmeAFELUREE| he pming)
tyrosi necida: Bhrgﬁh&mﬂ/amnw (+3.2)3) ,asqja:k&aw@,tgpuhaanété £33 .0hup; one

am |d I n ptide, tide,., or be s tituted by
ang n%ﬁg gc avFﬁ&?E%éﬁﬁngiﬁ%?&P |f @1f§ %1ﬁﬁd?8gtlll produce
a resulthnBOpepeldeO éie. pxhdumﬁg(stswmi Ialﬂnxpexhlsmidmney, i.e., stil
retalnlqg cggreg&stghglo ﬁab)fu%ﬁkhﬁ%ané Waﬁf abl ugth £. anges, 5ﬁmno aci ds

20 haV|ng hydr opat hi ¢ |n i ces ‘Wit are pre y substituted for one
anot her; ePﬁb@@’ﬁFPRPHCInﬁré‘#Dﬁé tyrosine 3), phenylalanine

{-2.5); and tryptophan (-3. 4) Thus, one amino acid in a
15 peptide, polypeptide, or protein can be substituted by.
another_aminb acid having a similar hydrophilicity score and
still produce a resultant peptide, etc., having similar
biological activity, i.e., still retaining corxrect
biocleogical function. In making such changes, amino acids
- 20 having hydropathic indices within %2 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, etc. Furthermore,
sgﬁstitutions.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 characterlstlcs into consideration in order to
produce conservatlve amino acid changes resulting in s;lent
changes within the present peptldes, etc., can be selected

35 .from other members of the class to which the naturally



preferred, and those within 0.5 are nost preferred. As outlined above,

am no acid substitutions in the fusion proteins of the pré&skie 2008enti on
can be Bgﬁ%guga the 25 relative simlarity of the am no. acid side-chain
subst it or exanpl e, their hydrophobicity, hydropfiG¥§043168har ge,
size, etc. Furthernore, substitutions can be nade based on--secondary
structure propensity. For exanple, a helical amino acid can be 30 repl aced
with an amino acid that woul d preservethe helical structure. Exenplary
substitutions that take various of the foregoing characteristics into
consideration in order to produce conservative am no aci d changes

‘resul ti nGCFRYELPghENigRaAgds Wellines he Atisvemcitptdateshe elividedn. be
sel ect edigko. Ehemsehheli "*f%& rddis cl @ss al ly, 7 June
2005 WD 02/ 46227 .PCT/ US%ts 3165 ¥ %occ%?rl'%l%%% ﬁ%“ia%l?dé%le#%hgm Ani no
aci ds caR2B&SdPUiGeq ach (Rd P&thm PHAF Bapacidy; andi dhani

aci ds; (2putpadi no&#pﬁmaﬁcaﬂﬁno(&):lwtrm polar am no acids; and (4)

neut zal non-polar am no acids. 5 General methods for naking t he

het erol ogous fusion proteins of the present invention . Although the

het er ol ogeneradsmethpdet €oms makitige ther dedmirdInentd dfusivh he-dmsdmdy a
variety LEf 0 reconbi nant net hods are preferred.” For
purposesggfgééhpkggbn% LHERBn, n, as disclosed and clained herein, the
fol Il owi ng gentt&honghethrahebpopdgpover imsdon aiioteins ichthear e def i ned

beI ow. Thees&hHBialEnAPERC¥EAL HAN e | t heir normal
EQ sﬁﬁ:n}g?és 3t he11 se 1%ﬁd1<3§| ﬁlﬁg?eg éo&gg;aengo%%ﬂ e ers to

“ag Res g Te ln‘?%Fe’t“@tFSth RPERNBFELSrTRd- i ﬁ'@lre@um@g’esr affers to
wA i gr an:ﬂse";gteseﬁer $n'trenm.6ﬁpgaﬁrfﬂn_s [Ibs@ﬂ Bha cab8ed %er@lH | lkifeprs; and

are defined below The terms and abbrev1at10ns used in this

document have their normal meanings unless otherwise
15 designated.‘ For example, “°C” refers to degrees Celsius;
“mmol” refers to millimole or millimoles; “mg” refers to
milligrams;“ug” refers to micrograms; “ml or mL* refers to
milliliters; and “Hl or uL” refers to microliters. Amino
‘acids abbreviations are as set forth in'37‘C.F.R. § 1.822
120 (b)(2) (1994).
“Base pair” or “bp” as used herein refers to DNA or
RNA. The abbreviations A,C,G, and T carrespond to the 5'-
 :}: monophosphate forms of the deoxyribonucleosides '
N (deoxy)aden031ne, {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'-
mpnophosphate'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. 1In a
. DNA/RNA, heteroduplex base pair may refer to a partnership
of A with U or C with G. (See the definition of
“complementary, infra.) | -
| “Digesﬁi@n* or "Restriction” of DNA refers to the'
35 ‘catalytic cleavage of the DNA withra restriction enzyme that



"Base pair" or "bp" as used herein refers to DNA or RNA. The abbreviations
A C,G and T correspond to the 5' -- nonophosphate fornms of 7thuee 2005

deoxyri S|des (deoxy) adenosi ne, (deoxy)cytidine,, anosi ne,
and 25 ‘Tgﬁ&;iﬁ&léﬁ respectively, when they occur in DNA m)(‘f ecaﬁes%

abbrevi ati ons. U C, G and A correspond to the 5 -- nonophosphate forms of
the ribonucl eosi des uridine, yytidine, guanosine, and adenosi ne,
respectively when they occur in RNA4dbl-ecul es. I n doubl e stranded DNA
ba'se pair 30 may refer to a partnership of Awith Tor Cwith G In a

t :?1@))6: fs r‘n hi ofAW|thuor

t h- &CE%SQ ?he defini ?]rP@ c%ér}pq{err%% g?rgg %‘;@-\ét?ce. Di gestion" or

" Rest ri eppeafisf eplamsil@aseass i-he W omwiiqus aeﬁs@m@eomfem*wnw with a-
restrichseq REzKHR Bha J Wﬂ@&ﬂaxﬁﬂlaﬂle’%@d r 445034 43165 acts

only at certain sequences in the sequence- specl |c endonucl eases").

The varFBﬂglFéE’PFFcFPéﬁ%t?ane?ndu%@%r’@%ﬂﬁ@%ﬁﬂ%ﬁ%luﬁﬁ@vﬁI abl e and
t heisr reacwobe RABG |t@nsmeceffa©wlsmax@mé1ﬁt1®rlﬂagiéraeﬂ?.nts were used as

5vvou|d wnto of ordi na skill in the t. ropriate buffers
and subs a%unpélr% 8F5p§‘(‘gl fﬂ%rt alj:@star“f m%%ﬁﬁé’g@’& &hecified by
t he mannéa’crucmmnr enzgmelge areadpleyiffdedd Hyn e nddefaitiiirer "dit gedd on”
refers {9 {.Qﬁdgigceg&ﬁf l;.prt?englq:gra;gl& hodi est er bonds bet ween two

doubl e str ucleic acid fragments nl ess ot herw se provided,
| igation may"bioahienipriesess &si ﬁgekmmemf foefr Soamirondi tions with a DNA

| | gase, pﬁé@@@éléét@mbbh%s BetwBbAS B JdothAls i3 ARfX Ry Qmsonl

suaII% elLf- 15 repllca g g Retl %Ienent Pllasm ds are generally
si gnd b ATPERES - ca?@ bhegwe g prostitiads digrdriommmene The
st arti n@cq:)dmsmslheﬂenemgakﬁoent baf fee@MaREC ictidh tA\id alltd, aPWNA cly
avai | abifge%]e,ansuch as T4 DNA 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 .plasmlds in accordance with published procedures. In
addition, equlvalent plasmids to those described are known
in the.art and will be apparent to the oxdinarily skilled
B artisan.
'«e) "Recombinant DNA cloning vector” as used herein refers
| 25 to any autonomously replieating agent,lincluding, but not
limited to, plasmids and phages,-comprising a DNA molecule
- to which one or more additional DNA segments can or have
been added. |
_ “Recomblnant DNA expression vector” as used herein
30 refers to any recombinant DNA cloning vector in which a
promote:.to control transcription of the inserted DNA has
been inc¢orporated. |
'“TJ:-am‘sc:r::i.ption;r refers to the proCese‘whereby
1nformat10n contalned in a nuclectide sequence of DNA is
35 transferred to a complementary RNA sequence.




unrestricted basis, or can be constructed fromavailable .20 plasmds in
accordance with published procedures. In addition, equival egun®begsn ds to

those deggp Are known in the-art and will be apparen e
ordinarily sﬁﬁ\qf ed artisan. "Reconbi nant DNA cl oni ng vec%g%&ségﬁd%ed

herein refers 25 to any autononously replicating agent, incl-uding, but not
limted to, plasmds and phages, conprising a DNA nol ecule” to which one or
nore additional DNA segnents can or hage -beer, added. "Reconbi nant DNA
expression vector” as used herei n 30 refers to any reconbi nant DNA cl oni ng
vector in whi chT géméer nt ro*: 'Hlanscrigtlon of the inserted -DNA
‘has been i ncor poTated: J‘Qx\'rajf:fé ¥t F8ntFelBf& ?ooﬁhénpteé@éﬁ%ﬁ’é‘reby

I nf or mat i vacteonbai mdhsn eehlickleethde sequenceangf cB¥AnLS sefachicarsf erred
to a conplggenfar ne 2005 . WD.02/ 46227 PCT/ US01/ 43165 -
"Tr anéfect%lgny Fefe g‘% g%%e uplt\I&rE%rgP af® 5&8?558& ra@é‘gr 65167 a host
ceII whet #6¢ ]momttth%dwdmgimlmnseleslladeartnsa‘iact foexpxempid, Numerous
met hogs oéauﬁnafﬁcsgﬁrat@r@owlﬁftééfoﬂrdi{ﬁggg%e%kgh%‘ée Eippan 1Oy

exanpl e, (gal cium phosphat e Co-precipltat Fanst and
el ectropo?ré %ﬂn{rﬁ%%‘éﬁﬁiﬁhl@r@@ﬁ@?@ti?n iecaognezedlyhen any

i ndi cati mﬁgﬁf@e@w@i 0y Oﬂ‘ndir&étm&e%ﬁrtﬁéC%r&twhnokh%*ﬂQSt cell.
"Transf or |on refers ttg_lthe i nt.roducti o into 10 an organi sm so

that the F9% YT A it (ORE &fF1txt r achr onpsomal el enent or by
chr onosonal i nwwmﬁmatmmméﬁs tw@rﬁﬁ@rmm&x@@t%ﬁabfanﬁaeyﬁ%yot ic

iy el o™ pEsati b Lidt” ld R ek Bn 48ReE g S cium
GHIOH(MBQ%Q?%&NﬁﬁﬂQ%H@?L elEmeSdninn dky thom@sqmalnfmuégrafionlng A
Labor at onjed¥itialor (488D rorming 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 spec1fy and direct the synthesis of a polypeptlde
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 whiéh, when combined with
appropriate control sequences, confers specific properties
_on the host cell to be transfected and/or transformed.
V'Plasmlds, vzruses, and bacteriophage are suitable vectors.
30 Aartificial vectors are constructed by cuttlng and joining
 DNA molecules from different sources u51ng restriction
enzymes and llgases The term “vector” as used herein
includes Recombinant DNA clonlng vectors and Recomblnant DNA
expression vectors ‘



General ly, when introducing DNA into Yeast the term transformation is used
as-opposed to the termtransfection. "Translation" as used7 haiepoos efers to
t he process 20 whereby. the. genetic information of (nRNA)
is usKB9%d6%2pecify and direct the synthesis of a pol yp%?ﬁﬁ%ﬂmb

"Vector" refers to a. nucleic acid conpound used for the t—FB.I‘leECtIOﬂ
and/or transformation of cells in gene 25 mani pul ati on beari ng

pol ynucl eoti de sequences correspondi4g —to appropriate protein nol ecul es
whi ch, when conbined with appropriate control sequences, confers specific

ti t | to, fect d/ t f or ned.
B o de. vi'PRRRL SR YA o7 ot Qb o1 £ BT o 98EOFE. BOSBLRNL i 11 ci al

vect or sediee sC @es tpaioted bybaskd | (ouranas | andi pgrioNdinekecthas f.rom

di fferent. source r L and se h erm"vector"
as useasﬁgFéaﬁe %ﬁgﬁ&%@glﬁéﬁr |n2§?%%§ﬁggfongn%£ugg g g% “Reconbi nant
DNA enpcésslcoramebt orghe TEQL&WJZ@HOW cnan:sezar@owmmmmu@sy‘ 46

" Cogrpl %GEBEL%V & dide ad® USEHINE! Chfla o8E8HEHE hAgPairs of -
bases (purines %and cpyr| m d| ne tlha? associate thr ougﬁ hyﬁﬁogen bonding in

a doubM&a§idanded nucleic acid. The fol |l owing base pairs are
conpl ement amygy b‘imazraﬁh&n@nda@mﬁd Nesr &0 Nk-8Le AHdr b har@fl@ceagdlﬁdem ne and

uraci l br|d|zat| ed herein, refers,to a process i whi ch

ot rand Bl StE AR PF SIS P L oARRA e SOPRMPEPEBEEN base
pairi ngtriihel thrdhigio isa sapdanipeichg n - tTies J;Oorlrtybtim:zaémphopédtﬂ\n the

n id ve " ds varies with
5—5%6 deg&ie)ggo zat li ec{n%n%drq <t ﬁde%hw% g%rand&i %"rﬁjﬁfg ength of the
randgoms&emem@@hrm quesleim mﬁﬂ tiagriseesarvet e | thndegreo -oHractitioners in
this T el ehenthialid) ok ARSIk I0MIENE G5l Slendi 2y @kno aci d

sequence, however, constructed or synthesized, which
strands. Such techniques an: conditions are well known to

practitioners in this fieid.

15 “Isolated amino acid seguence” refers to any amino acid
sequence, howéver, 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 distinct from.its‘natural location in genomic DNA. 7

- “Isolated nucleic acid compound” refers to any ENA 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 initiatingrsubstrate for enzymatic or
synthetié eldngation.

“Promoter” refers to a DNA sequence which directs
transcrlptlon of DNA to RNA. i
“Probe” refers to.a nucleic acid compound or a

30 ‘fragment thereof, which hybrldlzes with another nucleic
ac1d compound. -

“Strlngency”‘oﬁ hybridization reactions is readily
determinable by one of ordinary skill in the art, and
generally is an'empirical éalculatioﬁ dependerit upon prbbe

35 1length, washing temperature, and salt concentration. In



| ocationally distinct fromthe naturally occurring sequence. "Isol ated DNA
compound” refers to any DNA sequence, however constructedzQf,sygpbhesi zed,

which is locationally 20 distinct fromits natural |ocation In genon1c

DNA. " | sWe@288237ucl ei ¢ aci d conpound” refers to any RNA FCVBMAAEGuence,

however constructed or synthesized, which is locationally di-stinct fromits
natural location. "Prinmer" refers to a nucleic acid fragingnt which. 25
functions as an initiating substrate fgr enzymatic or synthetic

el ongation. "Pronoter” refers to a DNA sequence which directs

transcription of DNA to RNA.. "Probe" refers, to.a nucleic acid conpound or a
30 fragmRnenHbr cHPNINRI RFOPSH T YL it SR eRoF REPCRREVERE Q¥ BYEB/BOUNd. -
. "Stringenmhef i Ay Pringi Zat 106t ERESHENnE&EAT Bawkt Yt ediobeatupabl e by one of

~ordinary skill_jin the art, a nerally is_an - | rjcal _calcu]atiqgn
Sependen iR ea i eaadt Ly MR o orhe, SPEL by e cfpiabaibl

. concentr @NoOreo le7arhueel 2008 WYY i6220ary 4Traffid/ alsf1pA8d4éhbt géneaal |

| onge r ' | gher, t e S | LLe

shor't opr SHRA SRS Rl G ne SR AP e AR DL0REL OB ThiGher Thhet

the abi | iGegmsfe dehalesboed Dmalegie-ketneeen whed BoPRe crrdtbyhrsdiaalideare

present 'ébgiséi»:?:e@m&ﬁé’l'H%E%P%&Nféﬁﬁiﬁ@' téMS-1 SOPEE Al WL €. cdifephi gher the

degree of d honol o et ween the probe and hybridi zable sequence,
the highdSadhe 2 A& i veStbmpetatifeldfiittian pohescelativeresult, it

foll ows thaipdigheres Bhkalld cerd@rmemaily ashaopbsk ¢ Bovk tifor@ker #hegeRact i ons
nore.stringent, 10 while |ower tenperatures | ess . For additippal details
ang 4 XpIEHAS PR STTTRGAHEST T 1T 70t O FELI OIRL SRRt KasEBel et
al., Cur reemtl &Preationwl of | stMri@mdyaroBilgagydi ¥t eyn tedctsonsnceee _
Publ i sheng, b0 et "aF ' NEE Y e fO B I L Q057 s Ofn " 185 B0 L1 "EEDFY o O 1 LQNS”
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 dﬁring
- hybridization a denaturing agent, such as formamide, for
20 examplé, 50% (v/v) formamide with 0.1% bovine serum
albuminlo;l% £ic0ll/0.1% polyvinylpyrrolidone/50 mM sodium
phosphate buffer at pH 6.5 with 750 mM sodium chloride/75 mM
k;} 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'sr
solution, sonicated salmon sperm DNA'(Sﬁ.ﬁg/ml); 0.1% sDs, and
10% dextran sulfate at 42°C with washes at 42°C in 0.2X SSC
&(30 mM4 sodium chloride/3 mM sodium citrate) and 50% formamide
~at 55°cC, followed by a high-stringency wash consisting of 0.1X
30 SSC containing EDTA at 55°C. I
L “Moderately stringent conditions” may be identified as
described by Sambroock et al. [Mbleculér Cloning: A Laboratory
Marniual, New York:-Cold Spring Harbor Press, (1989)]1, and
include the use of washing solution and hYbridization' _
35 conditions (e.g., temperature,riohic strength,rand %SDS) 1less



15 as defined herein, may-be identified by those that (1) enploy lowionic
strength and high tenperature for washing, for exanple, 1% jMye%604um
chIorngé% 5 mMMsodiumcitrate/0.1% sodi um dodecyl sulfate at 50C (2)

enpl oy ##4*" hybri di zati on a denaturing agent, such aF$BPMHMBYE for 20
exanpl e, 50% (v/v) formam de with 0.1% bovi ne serum al bum n/-0.1%
ficoll/0.1% pol yvinyl pyrrolidone/50 nm sodi um phosphate buffer at pH 6.5
with 750 nmM sodium chloride/75 nM sq umcitrate at 42C, or (3) enploy
50% f or mam de, 5X SSC (750 mM sodium chloride, 75 mMsodiumcitrate), 50
mM sodi um 25 phosphat e %@H 6.8), 0.1% sodi um pyrophosphate, 5X Denhardt's
fsolutloﬁtréﬁﬁﬁ€§t§&a§aF fes FesmmENed SPQyed ) | AD. e3pmpEe afd  10% dextran

sul f at emalieddEeMyt Brwashen tatohddEiidhd %X SRGan{ghe mﬁ%ﬁgdtﬂahcahorlde/B

mM sodi ym g Lt at 50 f i.de  af. 55C fol b
e BT bR, R ke dNtdOe ForiRg iy, Bo® Hpmaent St a5, SECE6TACaMMs 50,

"Moder aseldyust chigettiecondi inisaomdnmy ddftn'ajmbt,l f5@dnlﬂ3sodeﬁmr phedph‘,-ite

I Kk .
Spr i hg BT BT pPes o PROBTE nd o ifiicire 106 SRst ot vaeRtRbeLorti 81 and
hybrudIEGVmbndsaacunédtsbnsreé galnmmnpemamuﬂE$AAoﬁmbleweéngthaahanSDS)
| ess 7 éﬂ@eggﬁl@ér\é\olﬁ%ﬁﬁﬁ Egﬁm X AyLa A8, Stfﬁélggﬂiéieana&&??ésn

descri bed_above. An exa rately stringent conditions is
over ni gWi inﬁassspéﬁeabowe,?e pAIRSSoIthE SeRaFATET Qg 100i6f SERBROER, 5X

SSC (758cel, sadhubesbheyi €8, aézofiiodadicl Pitidrd eéucﬁoag%ﬁggéuméﬂeeﬁphat e
5 pH - 7d6 5X Dﬁnhardt s solution, 10% dextran sulfate, and 20
_ Sgﬁé{ ur 889sFBSr &4%€al mon sperm DNA, fol | owed by washing the fllters |n 1X
. 88C at about “BZR30Lef&hs shlthedwddbﬂsa&nomdIpdlymgﬁése dlosdiho adj ust. t he
tenperat NLG gﬁ, S S %@enefaMOm
such as %%gglbﬁe F?E§%ggandt?§ l%g S%agi% re e :@%ﬁ? %ndely known
pol yner ase chheaderea@gu@nceﬁprgﬁeﬁ@ éotﬁeﬁﬂﬂq%PQﬂeﬂﬁeﬁm¢w0p®¢yﬁ%rase
" LeaderypegHeRER " bEebRESME L] Ba 3 EFUBRC ENRMiRHING dilSved to produce
- 15 the desired polypeptide of interest.
“Secretion signal seguence” refers to a seguence of
amino a;ids generally present at the N-terminal region of a
larger polypeptide 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 lnventlon-

25° - Wild-type albumin and Immunoglobulln proteins can be
obtained from a variety of sources. For example, these
proteins can he.obtained from a ¢DNA library prepared from
g}ésue or cells which express the mRNA of'ihterest at a
detectable level. Libréries can be screened with probes

- 30 ldesigned using the published DNA or protein sequence for the

particular protein of interest. For example, immunoglobulin
light or heavy chain constant regions are described in
Adams, et al. (1980) Biochemistry 19:2711F2719; 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)




whi ch can be enzymatically or chemcally renoved to produce 15 the desired
pol ypeptide of interest. "Secretion signal sequence" refer3 Juoec2088quence
of amwe®sss generally present at the N-term nal regimyedoi8sickar ger

pol ypeptide functioning to initiate association of that polypeptide with
the cell nenbrane conpartnments |ike 20 endoplasm c reticulum and secretion
of that polypeptide through the plasym menbrane. Construction of DNA
encodi ng the heterol ogous fusion proteins of the present invention: 25

W d- type al bum n and i nununogl obulin proteins can be obtained froma

vari ety F6PSsodiedds. Aaad -e8tipl dISA Hifse! Dt I8 6d; cmlllbeazobta!rrmbl froma cDNA

library (uosar @@tﬁfngts S s CllS Mﬁ@&%p }hhe %{ﬁg@ %’%m er est

P
e

at a det ect e vel_. L|brar|es can be screene esi gned
usi ng t F‘F‘Wé’gl AR Jesker ensres @sqﬂa:vsmgnakbnpum ein of

inter esproFE@:linemm)lmlA Is@@dx@?@ie@blﬂﬂdludé q)ﬂatlcﬁfn heavy, chaj 7500

regi®ns es Il Adans 80) Blochen1str -2719;
Coughet Le5EeTE; 58 ?%gso%eﬁrﬁ&?eme& ﬁ? A B 3?/4et5%il| (1980) 35
Proc. marm Am?d alSci(1983A Racded? 6RIHs maseeaatclﬁls 6(1@@8291174 Jups 2005 WO

02/ 46221; RGREWSQL/ 06, cad, . Sci.,.USA 79:7862- 7862;
Fal kner, letgilial %%%%? Né?%?g)zg% %%éh%8§jm§hdqﬁgrﬁt§r1 et al. (1984)
ANn.  Rev. Iﬁﬁﬁﬁ&Plng 239D§56OISQFBoﬂéﬁéﬂékcﬁgwdwsdﬂDSﬂrg)sﬂﬂmﬂuaﬂ protein

and DNApsehuemagsben@bﬁdﬁchfehouam s@'an_d(a¥%7@ro%%§§r%sl-e%% 8: 136;

Lawn, et al ucl ei ¢

197 d. P ;
ﬁé?négggétheS(%Togégggﬁ ka% afy- ng%@%ﬁcv lar Slonipggey Bi ol .. Chem

---:;231 674baberasnirrgManuBlA Ooldespriag Harboy Wamrtaha@elm@ts%d Y obe maybe

nduct efogsh ng g}a d ch a 10 _described i.n Sanbrook et
al ., Nb? cul gr CIon?%eggnQEgggrg% nasl Eﬁl SPunSHHQFBBB B&bor at ory
Press, upinggy . 1%%“&P9é@hﬂii0epﬁ§§ﬁsnt@Sl§0Iase acgenmetdndodiong an

[Sambrook et al., supra; Dieffenbach et al., PCR Primer: A
~ 15 Laboratory Manual, Cold Spring Harboxr 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 compourid
that is part of the fusion protein. It is preferred that
the Fc and albumin portions of the heterologous Ffusion
_) 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
"portlon of a fu51on proteln encompassed by the present
| invention contaln only an Fc fragment of the 1mmunoglobu11n
30 3Depend1ng on whether partlcular " effector functions are
.:de51red and the structural characterlstlcs of the fusion
'.proteln an Fc fragment may contain the hinge reglon along
with the CH2 and CH3 domains or some other combination
‘thereof Thesech fragments can be generated using PCR
35 te;hgiques with primers designed to hybridize to sequences



albunin or inmunogl obulin protein is to use PCR nethodol ogy [ Sanbrook et

, supra; Dieffenbach et al., PCR Primer. A 15 Laboratory jMagyabs Col d
Sprlnqgﬁ%ap Laboratory Press, NY (1995)). PCR prinmers can be designed
based 47 shed sequences. Generally the full-IengtPCUP$UEMEISSe
sequences cloned froma particular species can serve as a.tenplate to
create 20 anal ogs, fragnents, and derivatives that retainthe ability to
confer a longer plasma half-life on é¢he GLP-1 conpound that is part. of
the fusion protein. It is'preferred that the Fc and al bum n, portions of
t he heterol ogous fusion proteins of the present invention be derived from
't he nafCo¥eesPoRGiRng deyudiv denivedeendsd efduke fhagmesk . of potenti al
| MUNOGEAH BET QT itENE T §1OF el il Sde%;fr@&”b&ﬂ' ;g{—imé}: 'S
preferred éhat the i nogl obulin portion o usi on protern enconpassed
by t heSpPebEnfiesy; W}Hﬁ}bcﬁ'ﬁ%l‘FPW%W%FFFWf‘F%gmﬁﬁrD&lmbbumm
I munogkahehtes . SOPcmewﬁﬂhéﬁk(Ehﬂwﬁiéﬁﬂbéﬁﬁééféﬁé@ t&fEpgipe functions are

de§§re9e§@913@§o tructural characteristjcs of fusion protein,.an Fc

fragnment ey contain Urife i tenine Erboand CH3 donai ns
or sonﬁXDFQESleunbenabm@n thereof These Fc fragnents can be generated
usi ng PCR 3gy Aegﬂe a4 ] bridize to sequences
WO 02146227 - bayne Do Pg/“f%%’ 03‘%9%5%%%%% to the desired

ends o+nYﬁ’ét¥P§gﬁéﬁt be madg v wn WéfrlfertagmmﬁﬁemMUnnetm&s desr r ed PCR
prl marﬁnclﬁﬁﬂlﬁQ €26haAgd matiHH 218 KeP TBH IR HA M 15 ’%&56@'
restri ¢ |on enzyne

uences nmer s CE also be desr ned to create

sr es 9 ?E\%‘f‘?‘?gihg E¥Bh aje @By e T M4 ng t he
ak-1 abhpautitseofitbn ph%%[mbrﬁ Il\éij@tt&lolbfc%ml@%ﬂ@ﬂﬁd) Yoebtigd ety of

agrrea %sgﬁfgﬁﬁéa ngg§u f%g%JEﬁﬁrﬁcﬁéﬁfﬁlIkeﬁ%ﬁ&i;;ﬁ?ﬁi%ﬁ §§9 above as
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. (1984)
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.
" 7The 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 encodingrthe
é). albumin or Fc protein can also be joined in-frame via DNA
o encoding a linker peptide.

25 The in vivo function and stability of the heterologous-
fusion proteins Qf'the bresent- invention can be optimized by
-adding small peptide linkers to prevent potentially unwanted -
domein interactions-r Although these 1inkers.can‘potentia11y
be any length and consist of any combination of amino acids,

30 ip is preferred that the length be no longer than necessary

' to prevent unwanted domain ihteractions and/or optimize
biological activity and/or Stability Generally, the
linkers should not contaln amino ac1ds with extremely bulky L
side chains or amlno acids 11kely to introduce significant

35 secondary structure. It is preferred that the linker be



3 attractive given the short |length of the encoded peptide.. The am no
aci d sequence for G.P-1 has been published as well as the7gggeieogse of the

pr epr oglwoagase2gene. [Lopez, et al. (1983) Proc. Natl. ﬁﬁ%ﬁsoﬁﬁhai USA
- 80: 5485-5489; Bell, et 15 al. (1983) Nature, 302:716-718; Heinrich, G, et

al. (1984) Endocrinol, 115:2176-2181; Ghiglione, M,. et _al-- 91984)

Di abet ol ogia 27:599-600]. Thus, prinmers can be designed to PCR native
G.P-1 conpounds and fragnents t her eef 51The .gene encoding a fusion praotein
can then be 20 constructed by ligating DNA encoding a G.P-1 conpound in 25

frame a-E.ggadhao A0, LhuTtl QLR BEal Shenflie geie, sacoding the

G.P-1 conpound € (géne enc can al so be
* joined i hepphhe vith DﬁAmOeﬁcEeEﬁgraeﬂlﬁh@K &gt ildekeFhde movimea'sf unct i on

~and stabthhhyof akbaohekeral egoyangtusi oRepial ey %rtehg)r@f%%% i nvent i on

can be o€t|n1ze E di ng snall peptide_linkers to prevent potentially
unwant ed-PAbnEPH ﬁPEF&CPPOﬁ? mareh shgh ﬂﬁeé@lppnﬁéﬁ§sc&ﬁ gengthi-al By be

any |5engpheﬁeﬂreansb,ﬁkeef caﬂyamgbtegtaaee ok aﬁeneealﬁeﬁ%e 3Qyl

preferreg th al %e Ieng}h be_no Ionggr b g geces é Edeven unwant ed
domai n i ATEr &Y T B8R - an of SoBFFRFLESALFBRG G FREF 2abe; PFVQE PoPD&t &bi lity. .
‘Gener al | yepeaks bEnkbis shquedcaot Eonialevaﬂ]mOreCpﬂefwrtbdethEeﬁE|y bulky

St ructurnere PETRAGHEERCE Stk FhBerPhl 3P EELS' SBbESEEs Vo 0o sze)

'PCT/USOl/O4SIEBe BE& egepfipeg Wi/ tdntype cBLANY, balbemint hand3Bcani no aci ds
in ﬂm%mﬁ&nyﬁé §d€§r§n8rE;E@&@Htéhéﬁe£38f|bQKeBebﬁugﬁtHEr hQQ” 20 am no
er

ac i ds |33 { %% s even_ nhore preferred e no nore than
15 am nd°%? HoPERGRNOT AT et ePREe<F| aken ewa%eoéepeaa@ of the
sequenc&m&qméH@usiby ﬁ&ytéﬁﬁ IA v&rpéEﬁeéfaﬂutﬂgénégféetééhﬂﬁ&MéEH 2 and
6 repeq%§ %flﬁng uenc en nor e freferred that there be
bet ween and. repe S of |s %eq Pees ple mutagenic b :
method utilizes strand overlap exten51on to create specific
15 base mutations for the purposes of changing a specific amino
“acid sequence in the corresponding protein. This PCR
mutagenesis 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 lfrom the wxld-type template in two different stages. The
first reaction amplifies the gene in halves by performlng an
A to B ;eactlon and a separate C to D‘reactlon wherein the B
_ and C primers target the area of the gene to be mutated. -
5;) 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. o '
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 protelns of the present 1nvent10n are
. descrlbed in example 1. '
35



The DNA encoding wild-type GP-1, albumn, and Fc. 10 pol ypepti des and
fragments thereof can be mutated either before Iigation oF Jiume 2065 cont ext
of a cWidaapeeding an entire fusion protein. A varietypofubhia esi s
techniques are well known in the art_ For exanple, a nutagenic PCR nethod
utilizes strand overlap extension to create specific 15 base nutations for
t he purposes of changing a specific am no acid sequence in the
correspondi ng protein. This PCR rmutsgenesis requires the use of four
priners, two in the forward orlentatlon (primers A and C) and two in the

revers , . pl i fied 20
'fromtecv‘mperll‘El e =ty SEERESS &iEs: &S reaction

anpllf&éﬁ&ﬁﬁﬂéﬁﬁﬁ@lmw Wd1¢@@ bwam@mtoumw@@tabn A to B reaction and a
eparate C I | B riners_f. et _the area of
sep 1P 1RAGYd %%ﬁﬂ%?@ﬁd&e%%%d o anns%ﬁgpgd.ﬁpt gpﬁng§§

the gene to be nmutated en a ni ng R &P area,
they =¥ &dRRdng ﬁﬁ§#ﬁﬁ§hé§sp§ﬁbﬁﬁeh§§§ea ihathateroﬁaggaseﬂusmohe -

Ch&ﬂge@mugﬂﬁﬁ phedadcteoR and gﬁ&@ugé&egﬁtbeﬂ§eﬁﬁgoﬁ8 E?len%hﬁe§$?0t'on
ate he

productsda i_sol ated and m xed for use_ as
react i SIS 9 P@aEPPBHPFﬁéﬁeyﬁ@Fd%ndPﬁéngupromﬁﬁﬁﬁﬁedsslééﬁéng 30 Once a

gene enradsfigrmanest i oe EM§EQﬂymﬁQt3hQ G§8nedl 8HH685NGT tRANGES  skbgned into
es that can be

an appry expLessLon, . vector ecific strate
enploye%aﬁgﬁkg é ?ﬁé Etfr?ug?ﬁﬁlﬁ+§ 81 nSuGh ?ﬁemgﬁ%éseﬁ?mPﬂﬁéﬁ?Fﬁn are
descri pPHdand thenplikel. c85 Beloatel063 byltﬁ@/éﬁﬂﬂfe&mgftﬁﬁéﬂ4ﬁiéﬁout52
ra h ant e. het er ol ogo -fysion proteins
“fhe"“?'é%e%?ﬁ?%@‘é‘%‘??%ﬁ%ﬁb 0l SEREEST, | DEFLRl & oproraned Sy it n
;ex%resEWBﬁtlﬁﬁ cFGﬁhﬂng§§t6@§ @@%tmltmEBTMMQHpr¢dm0¢mw£¢yﬂ@@0@511u3|on 5 -

prot el Bupeadust éan la@df@ﬁhhaumdméﬁngpﬁéﬁ?%émaﬁlé‘ﬂéé}?ﬁ&o%d'ﬁ‘ modi r | ed as
or e or anplifying

approprlaEE % UCIng pronDte sel ecting trans
t he geneg hE3 h@p{ﬂg oM, Hutler, ed. (IRL Press, 1991) and
Sambrook, et al., supra. Methods of transfection are known to
15 the ordinarily skilled'artisan, for example, CaPO; and

electroporation. General aspects of mammalian cell host system

transformations have been described in U.S. Patent No.

4,399, 216. Transformations. into'yeastlare typically carried
'.out accordlng ‘to the method of van Selingen 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
introduéing DNA into cells, such as by nuclear microiﬁjection,
electroporation, bacterial protoplast fusion with intact cells,

”an) or polycations, e.g., polybrene or polyomithine, may also be

| 25 used. . For various techniqués for transforming mammalian celis,

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 expr6551ng 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-posztlve organisms, for example, °
Enterocbacteriacea such as E. coli. Varioué-E coli strainsu
| are publicly available such as E. coli K12 strain MM294 (aTce
- 35 3_1.446); E. COll X1 776 (ATCC 3 1. 537); E. coli strain W3 110



sequences. The culture conditions, such as nedia, tenperature, pH and the
| i ke, can be selected by the skilled artisan wthout 10 ung¢uene 2005
experinmentation. In general, principles, protocols, and ractical

t echni qW30F22axi mi zi ng the productivity of cell cMiﬁéﬁEﬁ%ﬂﬁmBe f ound
in Mammalian Cell Biotechnology: A Practical Approach, M -Butler, ed. (IRL
Press, 1991) and Sanbrook, et al., supra. Methods of transfection are
known to 15 the ordinarily skilled.ard3san, for exanple, CaP04.and

el ectroporation. Ceneral aspects of manmalian cell host system

transfornations_ have been described in. WS tent, No. 4,399 216.
Tr ansforﬁ%??%né?'r £9) yRa<tkKar /4 yﬁ‘?"ﬁéﬁ#’c%ﬁfed 65}3@1:51%1&); 19 to the
. method oprvkary&elengest etebls, indl BietEnRErdBA¢Reriddéad £udl9743 and Hsi ao
et al., Prog. | . Acad. . . L ; . _348-52
(1088) SoPBaRiErhdst Soti | 1 o7oh ortioebopBbedts IS, Kbl o
76(8): 3Beotaus, (38¥HyneHbhaeverg. otFeimerehbalstypriminiwnd @ DN i nt o
cellS SUch AScOYrOUEL CRL BLEEMD] b higll BE1 TOPAET] Ol BRCLPT] 2
protoplastfusion wth 1 ntact cells,  or polycations, e.g., pol ybrene or
pol yoni t ¢, afeh - afderbbis yaedl B- FokchRntbesmtechfiGuesBfor transforning
nmamal i ani €géhsfor®es Kepwh, dadcBdsed Mt hooi366 17 Epay npbIoDysHES: 1527- 37
- (1990) d |€ éi g. Eﬁ@g in the vectors herein,.include prokaryote, 30
yeast , Pﬁa];h? 2l 5 %‘@?ﬁ%.s“g}?t%%l - PRI it ude but are not
limted $orevbacyess a, Bhede asxaagaies regativhustrrane posthew eclomgani sns,
for a s Eater Il such, %_:Eﬂqu Il &= dstStEAl NS
t . ﬁfﬁ? 1
__ar.elgjbln"lﬂc %/ avai | a%?lg?:&gudg: ] as_l%J co‘TélfSP 12 st r%]i’h@l\%\ﬁ%%(A 3%_ 3 {; 446)
E./ coi | pargys hegodrecausait s & TomeIR hestysstaly fen e eammigant
02/ 3622 7DRCTH SO ¢ 18dBRent S8 4l CC 2FeBaRb BRI 16e Hast AT 5288 es O her
sui tabl e H@;Okfr otic hos# cells |Q§%ude Ent erobact eri aceae squ as
Escheri cft ,m%.giX'T'o‘E?t%o? PRGNS TG ni & OKITHETRAF 2, SH PR eus,
Sal monel W3, 10 gnay Saé noodd £ aed yWihiefifeaima Seenettia mitatipn iServlatia
Ny ”Hr9%§0%£éne§”ﬁhé%ﬁ£§3'ﬁ&oéé&ﬁ&”én&ﬁbéﬁﬁﬂé'éq the host, with examples
of such hosts including E. coli W311l0 strain 1A2, which has
the complete genotype ronad; E. éoli w3 110 strain 9E4, which
has the complete genotype ton4 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
L periplasmic protease disclosed in U.S. Patent No. 4,946,783
' W) issued 7 August 1990. Alternatively, in vivo methods of
25 cloning, e.g., PCR or other nucleic aéid_polymerase reactiOns}
are suitable. ‘ '

In addition to prokaryotes, eukaryotic microbes such as
filamentous fungi or yeast are suitable cloning or expression.
‘Hosts for fusion protein vectors. 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 19951; |
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, CBS4574) [de Louvencourt et al., J.



such as B. subtilis and B. lichentforms (e.g., B. licheniforms 4 1P

di scl osed in DD266,7 10, published 12 April 1989), Pseudonppmas2sgsh as P.
aer ugv@oyag22and Streptonyces. These exanpl es are il | ustrrasdvgigsat her than
10, 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_cell secretes m ni mal ‘anmounts of
proteol ytic enzynes. For exanple stfain W8 110 may be nodified to effect
a genetic nutation in the 15 genes encodi ng proteins endogenous to the
host , Baicttersxdnpléd ( 20f: mmsus%mp] HdkngfEagedhs \(BFEe 3braba)lA2,

mhlch ha I t coll 1 in 9E4 whi ch
nas. t 6 SStHret e RerrSe Tord 1 & B Rer g1 (870 fn 13887 R(ATOC

55, 24%p L tiidi dATRES S6hé 0@dnpl¥et silgmnqblypkarmA(A‘ptc%ﬁhGAGZO[Eéﬁ @angF- | ac)
169 d Thcan r 4 ch_is strain 37D6 with
a nongggﬁg%EC|% regﬁégénfﬁgggg%ﬁéé?gfloﬁtﬁat Bf%%gwghd En E coli strain
havi nfhREPateiepanspl a8 & prawaianus scfoseowia UEB. 4Pat 886) No. 4, 946, 783
nssueﬂ:.&héaggagté%@ (At qraaataw@ Visddbpd 101 00081 0f 32 £LEOLNG

nucl ei ¢ ol ynerase reactions, "are sul Sble. In

o
addl tf“éﬁr%obr cﬂgéﬂlotzé;sc' 7%&%3?9’0& i ¢ m crapddas Erickedernq aRetitous fungi or
. yeast (Bpe244i, 2al) ¢ SeaBbRpdda DHULSS Wase NOsSE Sai or PusL-OnyREGLei n

t h re ae ed | ower eukaryotic
O Y B e ) o e e a'nd
M@r seSclgapneompees 040idehntedl)s GE?:Eﬂl:EEB[pﬁblf&ﬁﬁﬂ23h®0c&88éi
MlyVe:I'.QgU ?esaﬂﬁsf§lg}r}en§ou§5%%%§1§.’\%ucﬁ %hdé?' 559 Flﬁ?ﬁﬁ:ose L o:taal;l

Bijo/ Technofogy 9(10): 968 suc % P%%35 (MB8-8C,
- CBo6gReNEREEEYUY. [ TelyBacdacsim §|1/00J35"A/\mwt21/:4@2@d 10 52Ian17aﬁ3ane 2005

PCT/ @91ﬂ31§5653§péfgﬂhlu355ﬁb%)ts ?.,%?:114%5( %983§J]du1!&n§' % a%i

12, 4%§i ée% cus éﬁ%ﬂn keram|

vval tid (Alétog ﬁro %@:
"Tilburn, et al Gene 26(2- 3) 205 21 (1983), Yelton, et al.,
Proc. Natl Acad. Sc; USA 81(5) 1470 4 (1984})] and A. nlger

’ [Kelly and Hynes, EMBO J 4(2) 475 9 (1985)] Methylotrqphlc

yeasts are selected from the genera conszstlng of Hansenula
Candida, Kloeckera, Pichia, Saccharomyces, Torulopsis, and
20 Rhodotqruia. A list of specific species that are exemplary of
this class of yéastjmay be found in C. Antony, The
‘Biochemistry of Methylotrophs 269 (1982).
. Suitable host cells for the expression of the fusion
.};)' proteins of the present invention are derived from
_25 nmlticellular organisms. Examples of 1nvertebrate cells
include insect cells such as Drosophila S2 and Spodoptera Sp,
Spodoptera hlghS as well as plant cells. Examples of useful
mammalian host cell llnes include Chinese hamster ovary (CHO)
and"COS cells. More specific examples include monkey kidney
' 30 - CV1 line transformed by SV40 (C0S-7, ATCC CRL 1651); human
embryonic kidney 1ihe_[293 or 293 cells subcloned for growth
in suspension culture, Graham, et al., J. Gen Virol., 36(1):
59-74 (1977)}. Chinesée hamster’ ovary cells/- DHFR [CHO, Urlaub
. and Cha51n, Proc. "Natl. Acad. Sci. USA, 77(7). 4216-20
35 (1980}]: mouse Sertoli cells [TM4, Mather, Biol. Reprod.




Berg et al., Bi.o/Technology 8(2): 135-9 (1990)]; K. 5 thernotoierans, and
K. marxi anus; yarrovm' a (EP 402,226); Pichia pastoris (EP %88,3%@bhs5

[ Sreekr I‘§6Q§4@§7 al., J. Basic Mcrobiol. 28(4): 265-78 l‘é‘ﬁﬁ@l]u 6Qand| da,
Trichoderma reesia (EP 244,234); Neurospora crasser [ Case, f , Proc.

Natl. Acad Sci. USA 76(10): 5259-63 (1979)]; Schwanni onyces such as 10
Schwanni onyces occidentulis' (EP 394,538 publ i shed 31 Octobar. J 1990); and
filanmentous fungi such as, e.g., Nedr&8pera, Penicillium Tolypocladium
(WD 91/00357 published 10 January 1991), and Aspergillus hosts such as A

{1683y 5, 24 B0 PEOTSE! (19601 P AGRER, AP RES e N1 3 62 b ee O 30 P ar Va
Proc. Na]f“llma%c%lHVEScFeuBA(@%PS?z 1111?03@5@1985491]1 mAUSA malmery FwWebry and

Hynes, EMB@rlocdéel; ﬁ@c%éﬂ@@ﬂ] it Q)éhQEE%H'Sf &’Réséﬁp?éﬁrz?EL@Ct ed
fromth era onsi stin I—gnsenul a, . Candi ]6.1 Kl oeckera,” Pichi a,
Sacchar ?ﬁ@% r 4f oPSFES daﬁ‘a § Bh&boRothEaSkalli 3R 6?35% ific species

t hat sare exen‘pharﬁusiontjarﬁtéiﬁsSoﬁf tyieapressny bevéstiehimaf béntony, The

Bi ochem [ ophs .2 1 Suitable _host cells for the
expresm%%\éo?']g%ﬂ%#‘g% ’§£‘°‘9’g‘%% e‘lgﬁggo? '8L¥he°§r%§e?itpr?l%%’rﬁ e Yerived
from 25 sidmatetbatencergandsher &ddiplienadf segueme@rwh:eclmed:zi'@ate rml ude

i nsect Cé‘z;:)éélﬁi'éhc@éa@&&éoé’ftéaa§2tﬁ€d Seeﬁm@ﬁ ao§ﬁ%1%e %Ré)ﬁ?&} ghs. as

wel | ant , cel Exanpl es of usefu |an i nes |nclude

Chi nese H’i’é%?’e‘? ovERyIeEERGL . aHde coboaal| §eq%1f1‘ée IR i Be @ s@mpAReEnt ncl ude
- nonkey kbfinglye 3Pectdtt, | dAeit rxﬂ@ﬁfaénadpaytsaﬂotﬁ&%s?mrﬁ &BLn-lGSl) '

~.h 293 93 bcl f

oinens SRS BBl 0F (£23-PLalidclbhe T4 Coﬁgé?& A T
_Chl nese $eerce dveyybcea I£$r¢k«ﬂ=ﬂiﬂt{tc:l-@;.ghlal asequemck @Ea:secn;ecpr afor Nat | .
Acad. SCéxa.rH_?fe T8 tﬂ@@&%%ﬂﬂﬁ@%#hi%&ﬁ%&%% 45%1| I's [ TMV4,

Mat her, Bio|.. Reprod. 7. June - WD 02/ 46227 ‘65 55
23( 1) : 24EBX1hEERFIS . hipRn PXdeRErFiablg sentenioda. Ih)leadarfan | i ver
- cel bs (Hegpr GleadiB Q@cﬁﬁétlc&ﬂ&ﬁ@@ﬁgﬁaﬂnﬁé&uéﬂﬁ@rmay be, e.g., the
. yeast invertase leadexr, alpha factor leader (including
‘ Saccharomyces and Kluyveromyces A f__qctolg 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 seguences from
secreted polypeptides of the same or related species as well
'1;}' - as viral secretory leaders. |
25 ~ Both expression and cloning vectors contain a nucleic
acid sequence that enables the vector to replicate in one or
more selected host cells. Such seguences are well known for a
variety of bacteria, veast, and viruses. The origin of
replication from the plasmid pBR322 is suitable for most Gram-
30 ' negative bacteria, the 2u plasmid origin is suitable for
. yeast, and_various viral origing (SvV40, polyoma, adenovirus,
VSV or BEV) are useful for cloning vectors in mammalian cells.
- Expression and cloning vectors will»typicaliy.contain_a
selection gene, also termed a sélectable marker. Typical
35 selection genes encode proteins that {(a) confer resistance to



(MMI 060562, ATCC CCL51). The selection of the appropriate host cell is
deenmed to be within the skill in the art. 5 The fusion pro¥duns2065t he
preseniyg giygad+ on nay be reconbinantly produced direct py HBE”EEG§.protein
having a signal sequence or other additional sequences [ Create a
specific cleavage site at the N--term nus of the mature fusi-on protein. In
general, the signal sequence may be a conponent 10 of the vector,. or it
may be a part of the fusion proteinr &6ceding DNA that is inserted into the
vector. The signal sequence nmay be a prokaryotic signal sequence sel ected,

f ; | kal h t |1

Top, or ELBiotiBF bEPoghaUD ikl Xhr s MR aBNH 3o | on' 't he.

si gnal Beylekrexaty. ber eegracwhéln#eadb)lnmmglﬁmmﬂeawmntnﬂgﬂutfactor -
i dasharcep s A YRS HUgSIAL dniag

| atter _described in U,
"Ieaderfr?%ecﬁﬁpe?%l%%ﬁ%aglﬂcaaﬁyﬁ&@egﬁéadéﬂcpépn®62#313nlnﬁ'ragkmdﬁe

si ghal ﬂ@scmabﬁﬂlin MD 90/ 13646. In mamual i an cell expression, manmalian
si gnal sequepces sed gabglrec secretion_of the protein, such as

si gnal sequentes® ?T C?Ef 8I§5EBFFBE§eoFaFﬁ§r§aﬁ§“bFﬁﬁgﬁéﬂ@@-speC|es
as wel lcehbs varel tiseos etloay epabikesth@5iBehbigipaessnOpfareé1glsoni ng vectors

t a | th t t | t
one. or GOmSMELEL To ARkS SEIRECRRGIRh BRAERER R B e e et |
vari et yPWth e tRHFR oy ddsymidhdevkingss,. . Aheapprgpriate hoepl bedlli on from
{eoP] asitg PERFAA e ik AL cehiopRal s 7 efeI0nAeaah 1 9:A8HEE B bl 2

_plasnld O&H%. is sujtable for east, and vari vira
| yomgt™ ATHiving \ExeRrredprng axepagaEﬁér é§sf3@ﬁC§eb§dt |[6wlgebe

Sel ect i guneesi s efzbe f Qua €l onhBgdyesto! suka, magml anagglbs.  and cloning
vector scdd) 1 1V ROl Qo of! 59l SEIE 2 SShegtall o mpker
- trpl gene present in the yeast plasmid YRp7 {Stinchcomb, et
15 al., Nature 282(5734): 39-43 (1979); Kingsman, et al., Gene
7{2): 141-52 (1979); Tschumpér, 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 or PEPCl [Jones,
20 Genetics 85: 23- 33 (1977)1.
Expression and cloning vectors usually contain a promoter
operabiy_linked to the fusion protein-encoding nucleic acid
& sequence to direct mRNA synthesis. Promoters recognized by a
\W) variety of potential host cells are well known. Promoters
.25 suitable for use with prokaryotiq 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)],_a1ka11ne phosphatase, a tryptophan {up}
promoter system.[Goeddel Nucleic Acids Res. 8{18): 4057-74

30 {1980) ; EP 36,776 published 30 September 1981], and hybrid

' promote:s.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 Shlne -Dalgarno (S. D-)
sequence operably linked to the DNA encodlng the fusxon

35 proteln '



encode proteins that (a) confer resistance to 7 June 2005 WD 02/46227
PCT/ USO1/ 43165 - 56 antibiotics or other toxins, e.g., anpighébbfs

neomnyci n nethotrexate or tetracycline, (b) conplenent autotrophic
def|C|e'@p§§ W (c) supply critical nutrients not avai | ZETESHHES conpl ex
nmedia, e.g., the gene encoding D alanine racemase 5 for Baci-lli. An

exanpl e of suitable selectable markers for mammalian cellS are those that
enabl e the identification of cells caqnpetent to take up the fusion
prot ei n-encodi ng nucleic acid, such & DHFR or thynm dine kinase. An
appropriate host cell 10 when wild-type DHFR i s enployed is the CHO cel

'1i ne. def i ci enExapmplEpgrRrfactiitiable preperteche ek qurapssmat Bk assedesiarh bed

[Urlaub vandChasic, %E%hdé*%ﬂe ﬁ%&%ﬁté@g fogsé~-ﬁg%9h%gmfé%g é%%l?ﬁogLe A

sui tabl e ,sel ecti on gene for use in yeast the

yeast pl la‘éﬁ"la&eYlfsz?t[Z@E‘l%hc?&hﬁl ot SBeﬁOl Kkreurr-e 22@2(2(45)734)2073 -3 43

(1979); Kuagqunorebuﬁ , Vi) ‘enbiien? ) chunper, s.£t a

Gbne % 157 66 15ﬂb) he trpI éne pJOV|5§§ﬁeE§e egflon‘ﬁarker for
i Fe8F ea a@k% ﬁwft@w@ww YA @30ph 90 G-or

exanple 7AI¢S7&®]4 éﬁﬁnﬁaeféaamaee[Jgugeeraaaégyaauy:538§ m¥e 33 (1977)].
25 Expre L.oni ctaors usuall SO0 taln_a pronoter operably
1inked t§§Fﬁar§§gn%ﬁ%pr%txn HERESdi Ry TRUBKEE Ee8&F Oxggﬁﬁﬁhce to direct nRNA
synt hesi Bhoppbabrecsckinegm,z ad uspse-6vphbephatt febeririaale, h@st cells are

wel | kno u g f rok t|c host s ,i ncl ude t he
f3- | ctgﬁnﬁigf‘ ogTvELsa Sgeh‘%}%%n% erg’g’sfégsgﬁsw?gﬁg U Okebnddphase 275(5681)

647-24. (1598288 dBBPSPEPIANCOSENASOMET R8¢ 5aed2y1ucwnas(e1979) ],

alkal i ne phOSDthéfaﬁéasa b&»&b@ﬁb@n {HRLh afenyhaﬁceﬁategkbﬁgﬁgﬁe' Nucleic
Aci.ds Reﬁ 8% aéﬁ% 1 1% aé EP 3? 776 publ 1shed”30 Septenber

1981], Fhe %8?1? sBEKaRtagReo a’ErﬁPﬁﬁﬁFBFlP&eB@éFrOéﬂ-edl by

Pr oc. growth condltlons, are the promoter regions for alcohol :

dehydrogenase 2, 1socytochrome C, acid phosphatase,

i5 degradatlveyenzymes associated with nitrogen metabolism,
metallothionein, glyceraldehyde~-3-phosphate dehydrogenase, and
enzymes responsible for maltose and galactose utilizetion;
Suitable vectors and promoters'for use in yeast expression are
further described in EP 73,657. . Transcrlptlon of fusion

- 20 proteln—encodlng mMRNA from vectors in mammalian host cells may
be controlled, for example, by promoters obtained from the
genomes . of viroses such as polyoma virus, fowlpox ﬁlrus,

-) : ' adenov1rus (such as Adenovirus 2), bovine papllloma virus,
avian sarcoma V1rus, cytomegalovirus, .a retrovirus, hepatitis-

25 B virus and Simian Virus 40 (8V40), from heterologous |
mammalian promoters, e.g., the actin promoter or an
1mmunoglobu11n promoter, and from heat-shock promoters, .
prov1ded such promoters are compatible with the host cell

 systems.

30 . Transcription of a polynucleotlde encoding a fuszon
protein. by higher eukaryotes may be increased by inserting an
enhancer sequence into the vector Enhancers are c1s—act1ng
elements of DNA, usually about from 10 to 300 bp, that act on.
a promoter to_lncrease its transcription. Many‘enhancer

35 _seqﬁences are now known from mammalian genes (globin,



Na t1. Acad. Sci. USA 80(l): 21-5 (19.83) ] . Pronoters for use in
bacterial systens also will contain a Shine-Dalgarno (S. Dy j,569H§HcCe
operably '"linked to the DNA encodi ng the fusion 35 protein. 7 June 2005 WO
02/ 4622WOARHERIZ01/ 43161 - 57 - Exanples of suitable promfT/H§0sBkFences for
use with yeast hosts include the pronoters for 3-phosphoglycerate kinase
[H tzeman, et al., J. Biol. Chem 255(24): 12073-80 (1980)" ] or other

gl ycol ytic enzynes (Hess et al., J._ . 5 Enzyne Reg. 7: 149 (1968) ;
Hol | and, Bi ochem stry 17(23): 4900- 1978)], such as enol ase,

gl ycer al dehyde- 3- phosphat e dehydrogenase, hexoki nase, pyruvate

“decar boaﬂam,se,pladéthdmuet—dﬂeit:meqt@impomed Gipdwbphpt e Tgphenase, 3-

phospho MRRIAL e JaU 359 @ér U\Q]]t xh,Ll nase Er‘ﬁ?seph%%hat f’%(r)rﬁlf? IMer ase,

phosphogl ucose i sonmer ase, and her® whi ch
are i nd¥éimise pEoaspdes ln&&u@& tthee WD témhemicedvomt the b&téramderbmtlon
control e BepI1G@wiRnc 0 r et r ouypd fo | coh

- .dehy ro enaseIE, |séb?tggﬁP%#EQ%F>géﬁé:%ﬁ%gphatagéyéﬁﬁéggf?gﬁL ?ve £§¥ynes
ass THEET FEADSER - mEtgh BOMAMa RRNANGRT Bhei e late side of

gl ycer altdﬁl)t@l&aalm&ﬁhakegdﬁbyﬁm%lmﬁwﬂ@s SHHESr-§ eSppRei bl e for
mal t ose %gg ga actos utl#lzatlon i table vectors and pronoters for use

in yeast expredsi6 aFEfle P IS AN P THPES 7 2 aBTS 193 @Rt OFt i%0n of
fusi on 2o ¢h@témmiencpdonglnRNédhm@ﬂsaqﬁQHCElbuUnMEWﬁréibfﬁBche||S may be

cont ol hedackr xRl ee, BY AL S 0hhaLped from the - genores of viruses

such as pol yoma virus, fow'poXx viru eénovirus (such as Adenovirus 2),
bgt e papil eFsian, Veévpaﬁ géﬁ@bﬁ@-wm&wquguumhgﬁﬁ(nalls (@east,
ro

Vi fﬂﬁglheﬂﬁblebts BPaBtVi £HSm@Nd Biutiadn Mof %cﬁ%&(t%\@oéelfé Of@om
het erol o ronoters, e.g the actin pronot er
|nnunonggﬁFlWﬁEF6ﬁﬁigPlgﬁnﬁrgﬁﬁﬁﬁﬁﬁdtW§H§cﬁlﬁﬁbﬁ&ﬂ§%§n Sqnu%ﬂ¢ﬁﬁisuch
VpronDtenecaseacynﬁaflbhe mefmlﬁhelbﬁsbekanséfib@ﬂ%n aﬁg)ﬂ&@nscrlptlon of
a pO'Y”HEEBQH&QEnS”ER ' iR, fu§ eh sequences are commonly available

15 from the 5 and occa51onally 3’ untranslated regions of
eukaryotlc 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 W-Various forms of a fusion protein may be recovered from
culture medium or from host cell lysateé.-'If membrane-bound,
it can be released from the membrane using a suitable

-'a)‘ detergent SOlaﬁion (e.g., Triton-X 100) or by enzymatic
- cleavage. Cells employed in expression of a fusion protein
25 can-bé'disrupted‘by various physical or chemical means, such :
as freeze-thaw qycling, sonication, mechanical disruption, or
" cell lysing agents.
| Purification of the hetérologous fusion proteins of the
30 present invention: ‘ |

Once the heterologous fu51on protelns of the present
invention are expressed in the approprlate host cell the
analogs can be 1solated and purlfled ‘The following
_procedures are exemplary of suitable purification procédures

35 _fractlonatlon on carboxymethyl cellulose, gel filtration such



" protein. by higher eukaryotes may be increased by inserting an enhancer
sequence into the vector. Enhancers are cis-acting eleneny%u At -BH¥,

usual Iy \aB@ulsshy om 10 to 300 bp, that act on a pronoter ﬁ&méo E&%@se its
transcription. Mny.enhancer 35 sequences are now known fronlnanna I an
genes (globin,. 7 June 2005 WD 02146227 - 58 PCT/ US01/-$3165 el ast ase,

al bum n, a-ketoprotein, and insulin). Typically, however,one wll use an
enhancer from a. eukaryotic cell viru$® Exanpl es include the SV40 enhancer
on the late side of the replication origin (bp 100-270), the

cyt omegal Qv r t n t he poI cer n the late
‘si de of t%hg lPﬁaﬁgcatlonspo(r%ilrrrlgtg)lc'oq e%cg?arﬁ norveisrlu% e an%%elts}g h&t % neer
may be sghtéen ewrbange \wrttvramiCM qoddncod 5 pwrtdin Aoseﬁﬂmn‘cmmotb
protein codhhg SEAYERAS RIS 's%mq{%a‘se&e)@-y ét%Cﬁt %&tfngg RIZhE drom the
pronoter, 10 Expression vectors used In aryotlc ost yeast,
fungi, i|kiBEt ePpraRe-tasians formmaet &QQNRﬂkxnﬁﬁﬁkﬁﬁﬂsr¢VQWﬁ please

mul tisel kpLas ehgaﬂa&asxfbeusﬂngel $91GQR! Yl ;SUIURHSS p @ SHYL P! dA8
term natign of. tranE%rl ption and for, stabilizing the nR Such sequences

are conmBR§AavSi FHAFECEs PR E 8% nd occasional |y 3' untransl at ed

regi ons of eukatyoki medﬁho‘dlsr alf Petedn QRNATI CERESM Med) AN Slcydr

nucl eoti dg4s SGLi I e at ed fragnents. i t he

unt r ansl g’ﬁedgggir%?&%tﬁﬁé?@’ %&J %glnggld%%% %lfyﬁjt fans oC% S%p?g? g qf% Vari ous

forms ofeﬁamnéeonlprﬁﬁetﬁCh@y békﬂémb$en@dENMMMOInHHWIQQ1nﬂﬂﬂﬂn«ﬂQQGKNn

hostygel bnEY§ééﬁés,|iar%®iha@%z9%%t 5: C%’h?fc fﬂe%a : ’fﬁzCHPb menbr ane
1 . eﬁzynatlc

ing a SU|tabIe det ergent sol ution .g., TIrit

‘cDeavageSPELRESTSHBFA96d MY di9Ealsi o RSt DHIRESI iomoiiap (B Ged antea

di srupt ediby déﬂiéﬂﬂsoﬂh&‘.&bCﬁlatQE:eC BEM Bl pFBANSLiTHC ro%%sfsr REAR R
cycling, ﬁonlcaé on, g I cal d%srupt 0 g{ cel Si ng agents.
Puri fi cabl'onPdf “tHd Rt PF&PBQBﬁg ?ﬁ§|8ﬁ°§PSF ns F&F ple, Tusion

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

e)' present invention:

- 25 - Numerous methods exist to charaoterize the fusion
proteins of the'present invention. Some of these methods
include: SDS-PAGE coupled with protein staining methods or
'1mmunoblott1ng u51ng anti-IgG or anti-HSA antibodies. Other
methods include matrlx agssisted laser desporptlonllonlzatlon—

30 mass spectrometry (MALDI-MS), liquid chromatography/mass
- spectrometry, isoelectric focusing, analyticai ahion exchange,
chromafofocussing, and circular dichroism to name a.few. &
representative number of heterologous fusion proteins were'.

chaxacterized,ﬁsing SDS-PAGE coupled with immunoblotting as




30 present invention: Once the heterol ogous fusion proteins of the present
i nvention are expressed in the appropriate host cell, the 7apakog@sscan, be

i sol at n urified. The follow ng procedures are exenplary of suitable
purifi S‘gquﬁgbfocedur es: 35 fractionation on car boxyne't’ﬁﬁps‘&'éﬁ’ﬁ ose; gel

filtration such 7 June 2005 WD 02/46227 PCT/ US01/4316S - 59.as Sephadex

G 75; anion exchange resin such as DEAE or Mno-Q cation exchange such as
CM or Mdno-S; protein A sepharose tog0renove contam nants such as |1gG

metal chelating colums to bind epitope-tagged forns of the. polypeptide;

reversed-pha LG, _chromat of ocusing; _silica,gel ;. ethanol.. precipitation;
“and aﬁt’rgr%g?u%ssﬁ??gt sep%(g%xé?rg%%i gg'eev%;cﬁ% *fefhohd Sfa’ﬁ ofégHreS 3
purifi caedoh) may be enployed and such nethods are known in the art and .
described, fpgp,r SXARPIE. +d t r Scihn. 2. 83-9
(1990) 10 and Iécopes (I%rtoét%%e%u?lg ?cgﬁﬁ?gPﬁ?n%l%@légyétgggﬁr%gstice,

Spri ngefahriaged N‘]Dj(‘i@ﬂ%l? %S plipT f & cHEPBHRASSREAESYe selwberdofwi | | depend
on Bhe faéiew HfotdnPraduedi PraPr ORESHayseds 288tethen a8 bi-chal fusion

protein, _produced. For exanple,. fusigon roteins:conprising an Fc fragnent
can be % ?%%‘f?‘i‘}%'ffy‘purfrf iag%’i%l%i n%l%ug?%tgi A Hriplesefats affinity

“mat i x. obeorldar grejghtHdf er scganebentseilve onehbée dherhssben protein from
the affinidy, di : | 0B L0t oNg, aid in preventing

irr everési bl'e. denat u%%%%lq‘o%ﬁ#e %‘gél on %f ot%%#ﬂéjf%%a‘%%?‘égc’g'ﬁ?é?ﬂi ng

buf f er PXAUFENS - ALl sereDamies LR (Rriéseed besed dmparssicertstf ul In
DULOT i GRIQINE & 01100 | end @ik JANAILPIOAS I efled N RERZRIT [ nvent i on.
Ctlaracterlt:zallon of the heterol O%(IJUS fusion proteins . the present

i pvent TR E R NI IS SRR ol st 4B ¥%r act er i ze the fusion _proteins
of the presentrilmuentiaine JonH lafsthases nEidwdsn ddmd udes £ SR LAGE: coupl ed
W th protel I Ni S. or _imgnunoblaottin sing.anti-1gG or

ant i - HSA ,an'?_':ll %é()éé#@g&d@ﬁ}eﬁg r?etﬁ?oec%trgor{% q:ulaé lr%tgr’%? 8‘?{% FEREsted.
despor&m%ﬁﬂqqnﬁhgﬂﬁQ§ult 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 éharacterization‘bf 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.
'_ﬁ)‘ ' A representative number of GLP-1 fusion proteins were
25 also_tested for activity. ‘Numerous methodsAexist to detect:
GLP—i activity in vitro and in vivo (see examples 6, 7, 8,and
' 9). Table 4'(example 6) illustrates GLP-1 receptor activity
assqciated with several GLP-1 fusions. The numbers are |
| rélative to the activity associated with ValB-GLP—1(7—37)0H.
30 All fusion proteins tested had GLP-1 receptor activity. A low
level of in vitro activity is mot 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. Fiéuré
35 7 and example 7 illustrate the prolonged half-life associated




30 mass spectronetry (MALDI -MS), liquid chromatography/ mass spectronetry,
i soel ectric focusing, analytical anion exchange, chronmatof;QgHs90hg, and
circular dichroismto nane.a,few. A representative nunber of heterol ogous
fusi on PYOL¥#337 were characterized using SDS-pAGE coupl BETHSPH3163

i mmunobl otting as WO 02/ 46227 - 60 7 June 2005 PCT/US01/ 43165 wel |l as
mass spectrometry (See exanples 4 and 5 and figures 3 and 4). For exanple

table 3 (see exanple 5) iIIustrates_tE _cal cul ated nol ecul ar nmass for a
representative nunber of 5 fusion proteins as well as the nmass as
determ ned by mass spectronetry. In addition, Figures 3 and 4 illustrate

‘ol ecul avipRigke stesienr pppesansapriyhrupbeseot fiusieprticpr.ot Eoms as
det er mi n@ﬂa@l@,DSJEf\%IGLPAiLFBGBEHOEOHQFr!?wa':E%bo'3)5 g@g&@mﬁ&@?geqs
10 addition, the

wer e. expressed, and secreted tgansiently. In X Si gnal

sequence’NHSS e ek esyi ¥rY -BEBrérHEAwheA ahbaddrildde Wit sbaithus?
s spe T ke Es! Oy Bl IGEONT (LBR R6R3 ! 2o TRES, depRAR N0 P

mass _specfrometry Is greater  than expected. Th

gl ycOsyl 5o rbiex nkV RABbRI FbRakhEnt AE apBroximafedyl S8xhenssoan Enzymatic
di gesti aogd, theifa h@_lﬁfzéT-@LPfslf-@EkDMEﬁin‘—ﬁﬁé@r s8d- BhasgrHPt geand nass
spectrorraggcr%/ récan entlf%%gﬁgtlde fractions that _contain sugar noieties.
These f 350 kAt RePhi AP MRt ELYd38ehaunsednt Bogpdent i fy
the potential glycosylation site. For exanple, 20 characterization of

Exendi n-4- . ) .sShows.that 25 the serine at position 39 and
threonié&é&ééf% .Aé) = 3 = 98 # gl ycosyl ated and the asaparagi ne at
_pﬁslﬂion 122 Bhysjcadf nkeabil itysid arbsk dnrepsenchbdt Evatonabesrof GLP- 1

£

f usi on ' L3Fs; L\ ' itr ngd j S es. 6,
7, 8, angﬁ%@@a%&l@e%' ,(%%(%?rﬁpclg%ﬁ{%:gé{ﬁ%és/i raéf‘)iélg g_égﬁnﬁ !r)élgg%tﬁﬁvgc :e@%‘ty al so
tested PGV Wi bustorotdkaciase apddéesmnlate due to

structural changes that occur during processing. For example,
some GLP-1 compounds have a‘géneral tendency to aggregate. In
.15 addition, it has been shown that some GLP—l compounds convert
from a soluble and active o-helix form to an insoluble and
potentially inactive B-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 prhysical and
' congormational stability of the GLP-1 compound. For example,
Val -GLP-1l-Linker-HSA in PBS is stable at 37°C out to about 30
',;) ‘ days.
B 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 pharmaceutidally'acceptable'buffer, and the pH adjusted to
p;dvide acceptable stability, and a pH 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 pharmaceutically-acceptable microbial égents. One
or more pharmaceuticallyéacceptable‘sélts may be added to
"adjust the ionic strength or tonicity. One or more excipients
35 ‘may be added to further adjust the-isotonicity of the




associ ated with several GLP-1 fusions. The nunbers are 8 relative to the
activity associated with Val -@P-1 (7-37) OH 30 Al fusi@gupsob@s ns

teste -1 receptor activity. Alow level of in vity is
not n&%@?@éﬁ% y indicative of a weak effect in vivo. §§é-h[?gle(?ﬁ?kthe

~substantial increase in the half-life of these fusion proteins, weak -in
vitro. activity is not generally a-predictor of weak in vivo activity. .
Figure 35 7 and exanple '].illustratee t-he prol onged half-life associated 7
June 2005 WD 02/46227 - 61 PCT/ USOl/ 43165 with the fusion proteins of the

present inv l,on. Val 8- - GLP- C had ha.If-Ilfe of
'approx% ??Eﬁgn ho§ﬁ¥cfaﬁlﬁ‘0ﬁ%eys S8 Gj(ilf’éz aifls&ﬁ?ad) LGH¥ - ife of about
87 hoadgubhingnkeyipi&hy$- GPhaZmaldeut-iCEd-Ily rdcezentwmnaldaemmal f- life -

after é,yigggg' %B%Eéhﬁ %Fgﬁgé@ﬁhr%t a hé‘?‘?‘ﬂf%%&% e%q% adm K stration ‘

of appibwﬁmati@ra? aethggngam @@g’éc Eifpsits s widasigaldveent i on: 10

Physi cabnghAPhhht¥ hid2his@saho®s$etdrdledLalilie di addiffanReWs Gy ot ei n
formul ati ons. G.P--1 conpounds have been especially difficult to

manuf REEFECaRETPEEREIFatBeHEEN 0 structural changes that occur during

processing. A@haﬁawhelcaimgea@eapkam@wcts fANE oF gm&eral tendency to
aggregat e g ition, it has be né% own thatt SOne P- | %nds
-conver t?¥8ﬂ?8°§8| BELORNBTREEFDE QIh &S FEGSH o 1V S &&%B‘faé’

pot entusedyinnahtei peed@nshistrehbiom . Theclivks mnmbnGIyPempl'ogmmmmds to

I e ‘ e' gs . h 0 I [ M not only acts to
i;a"bg £6 Ifia{a ? %fs?gﬁsége '1?8,&-8%91 ch%‘i Sut a so%contrl bu%/es to

Ccrease
'L&e pWE@E@Fhéﬁéléoﬁﬁb‘ﬂrrah)’@ﬁébrgﬂlam pptl@:oh}ftdlx@@gp_ acdehp sddurEst

Xanpl g1 qYahBoGhRodtcLhakA! - b3 thPESKE ShablegahidCcaus b 30
days. The etero ﬁgous fu3| ei ns ?Lf the present inyentiagn 25 maybe

fornul%’f'é‘a WPERSBALOBEC raFhde FE froigcpodd. oxalic acid, p-

- bromophenyl-sulfonic aC1d carbonlc 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, ammoniﬁm

hydroxide, potassium carbonate, and the like.

25 Administration of Compositions:

Admlnlstratlon may be via any route known to be effectlve
. by the physician of ordlnary skill. Peripheral, parenteral is
one”such method.  Parenteral administration is commonly
_ understood in the medical literature as the injection of a
30 dosage form into the body by a sterile syrlnge or some other
mechanlcal device such as an infusion punp . Peripheral
parenteral routes can include intravenous, 1ntramuscu1ar,
subcutaneous, and 1ntraper1tonea1 routes of adm;nlstratlon
The heterologous fusion protelns of the present invention
'35 may also be amenable to admlnlstrat1on by oral, req;al, nasal,



fusion proteins of the present invention nmay be conbined with a
phar maceutical ly acceptable buffer, and the pH adj usted t o7 J@aieoXbEe

accept aq‘l,@oﬁ{ ability, and a pH acceptable for adm n| st rlaéltlﬁgblﬁg&lg
as.parenteral admnistration. 30 optionally, one or

pharmaceuti cal | y-acceptabl e anti- mcrobial agents may be _added.

Meta- cresol and phenol are preferred pharmaceutically-acceptabl e microbial
agents. One- or nore pharnaceuticallys®acceptable.salts may be added.to
adjust the ionic strength or tonicity. One or nore excipients 35 my be

. added to_further adjust fthe isotonicit f the WD 02/46227 -_62 7 June
2005 PCTT Ug‘é‘ffgﬁ3 torhorgifonted y‘ﬁ%?‘%ﬁ 758 RORBAPFB LGN PYEEENI ci ty-

adj ust i nQf ekbéepe enon-Pheenteral | cabtys actlept hbher neaspiravbigbkeuter

adm ni st | t o t | and thus, does not contain toxic
el enent sg%? un%le(gllf%%tg#%@gec%ﬁ a‘?ﬁe gltr%g(gnd does not interfere with the
activity of tHee fusioe poapeimsisof heheipredepbaimwertionatay-hecaptdbl e
sal t 5f orgg of réde a NRI &L oL OBPUS, f&@'&ﬂs%@é@ﬁ?d%oﬂ&'f?f&ﬁ e”t-m&g"e”“o” nay -

be wused_in, the pr esent 1 nventlon. Acl comonl formacid
addi ti onfeSH PR RY¥RLeHF i Ehe RS Sife H nisen e demmnlzace:derhydhemrom c

aci d, hwsl:td:m@xcaapléiff@@&é Wy CGactBfrdl, atPho SRl oA e APPat B8 Lk kgheand .
organl c I? u p;t %ﬂesul f oni.c i d,” net hanesul fonic acid, oxalic
e A o O | TSR, UL s i Ao et ied s 15
Ciﬁl g ric adhak hespoid ﬂmmi,];alab,egncc Gu-d, J:&ftr:é;ithﬁ: I%mulﬂﬁé@ré;gdt@ﬁltﬂe_
a io {4 er CI S. suc ro oric

i h %‘%ﬂ(f&ﬁ%roﬁ c&gcsosfd ase- ad‘%}gﬁlon sa %Gf% t %sg%%'f‘?‘ged from
: éor ganl"éltfba"sl&% GIsRrch fas igmmnabeiors stk gitie Q:r@dcai |nevearidsnrret al 20
hydr oxi dﬁ&aséaémtﬁas,a& RPN 6%e an At 'dfk} e%*cgﬁle di:J 11N

e sodi um hy I’OXI e,

preparlgﬂ?the salts of this invention thus inclu

pot assi WIRFH'FH% dT arfomssd Orfycﬁlt?mldéfecﬁﬂtﬁ’sﬁ}?rﬁwm e, and the

i ke. 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
1 98/19698), catabolic changes after surgery (see U.S. Patent
No. 6,006,753), functional dyspepsia and irritable bowel
Vsyndrome (see WO 99/64060). Also included are subjects

20 reqpiring prophylactic treatment with a GLP-l‘compound, e.g.,

' subjects at risk for developing non-insulin dependent diabetes
{see W0_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 helght

' 25 and body build, subjects with a partial pancreatectomy,
subjects- havlng one or more parents with non-insulin dependent
diabetes, subjects who have had gestational diabetes and |
§ijecté who have had acute or chronic pancreatitis are at
'riSk for developing'nqn;insulin dependent diabetes.

30 An “effective amount® of a GLP-1 compound is the
7quantit& which results in ‘a desired therapeutic and/or
prophylactic effect without causing‘unaéqeptablejside-
effects when adminiétered to a subject in need of GLP-1

7 receptor stimulatidn. A Fdesired-thérapeutic effect”

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



25 Adm nistration of Conpositions: Admnistration nmay be via any route
known to be effective .by the physician of ordinary skill7J2eepb@ral,

par ent ew@b2/46327 one such nethod. Parenteral adm nistrati @aglfesrgen! y
understood in the nedical literature as the injection of a 30 dosage form
into the body by a sterile syringe or sone other nechanical--device such as
an infusion punp. Peripheral parenteral routes can include intravenous,

i ntramuscul ar, subcut aneous, and i rft4 aperitoneal routes of administration.
The het erol ogous fusion proteins of the present invention 35 may al so be

amenablget %irﬂxg%ﬂ'l(%t)r Adyr it ahitH echél a1 8888k, of éHﬂ@lgggﬁ Yo 02/ 46227

PCT/ USOl/ or lower_respiratory routes, Wwhi ar € non- par ent er al
rout es® aYhde thsh InseinQl AVIIRRARS 2T HRCIBkeE Wé§bl Eheod¥seasee and

the oral cendetdion; pBafqmuﬂbaéB&Bﬁdﬁﬁéﬁh@&oéemﬁﬁr@& %EEhPEBéent i nvention
can be used 5 to eat awd vari qy of di seases conditions. The
t 0

f usi on2pPEPERNE o SSALSTT i PR heri WangYt ofhk1£e bi ol ogi cal
ef f®ct solmpazeti wgtht ther e(tmme odf attteeck f@ntagehbe F&kPelamprept an. "

Subj ectig eub b4 Gis sggl%%ta,n%/for %i%dltl n§%cfth Itoaez O%CEEI’%V’%%%‘B%UR o GLP-1

receptor stlrrulatlon or tothe S can
t her ef 8iabpEesr d&t slhe wuemttity Ghatl Wasidrresel e iis gteaber present

i nvent cBAtrol TBES®18/6Ri Al AL a fon %ﬂ&@dlﬁf chE CALIBAL, eWth GP-I

conmpounds” or "in need of GLP-1 receptor stimulation”. d are
subj ecP ﬁFFﬁtﬁﬁﬁtvnﬁﬂerrﬁbéreﬁ?ﬁéFéﬁtm& dfbtedelay | iz uthe ergehdefit
dizebet asabetmkeo(n@eeca@l%/sl@a%) as mgmlafdb@&hynf@éﬁéﬁ&ﬁ €8x WO

Us. phtaned REsbhstre ) RIS, e et o %31961?»?%%%5@ el 5%
syndroﬁer(fslae pDegeh@dO&O):f Aisbeites e d e eztsam;:ew stizék resilidi ng
8232?%%?%%*‘50%5?%%%? b chel EBakoE TR e et/ e oS ect s w th
i npai r B4ePrtiedskl P@ﬁeﬁ&ﬁ@@seoﬂei"ﬁéﬁl cde of a-’sﬁtqwgfeglmfanerstubfﬂdts whose
bady vengithiSoglycaemic drugs such as sulfonyl ureas,
thiazolidinediones, insulin and/or blsguanldlnes.
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

N

5 have improved biochemical and biophysical properties by
virtue of being fused to an albumin protein, an albumin
fragment, an albumin analog, a Fc protein, a Fc¢ fragment, or .
a F¢ ,analog. These heterologous protelns can be
successfully 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 scbpe'OE.the present
invention is not to be censtrued as merely consisting of the-

35 following examples. Those skilled in the art will recognize



about 25% above normal body weight for the subject's height .25 and. body
build, subjects with a partial pancreatectony, subjects havwung 2008 or nore
parents with non-insulin dependent diabetes, subjects V\t@- YA3fsad

gest at i Y2 ¥2Hbet es and subj ects who have, had acute or chronic
pancreatitis are at risk for devel oping non-insulin deper_l_qtent di abetes. 30
An "effective anmobunt” of a GAP-1 conpound is the quantity which results in
n-a desired therapeutic and/or prophgkactic effect wi thout causing
unaccept abl e side- effects when adm nistered to a subject in.need of GP-1
receptor stinmulation. A "desired therapeut| c effect” i_ngl S one or
‘more of thetf shPoRPAELCY}RRNTSRERREPat COH-SF b 0??26%% ceﬁgggg7 June 2005
. PCT/ US01543%6%vkheasympboalg) idiaacatddanand elre dgiotedssendedokdition; 2)
a delay in the onset of S he di sease or condition;
3) increddBdt § eQFﬁﬁeﬁgn{)ﬂﬁ \hoflhg%‘h%&&d sen%éI of the treatnent; and 4)
greater quality of life 5 corrpared with the absence of the treat rrent For
examyl e, an “effectivepgpual" 107 Rr@tRukGUIPYNGNOr the treatment of

di abetes is the quantity fthat—wour g TesUlT L reater .control of blood

gl ucose concentrati GERIIHI 19 abegors fy ‘,1 t hereby resulting
in a del g*a_{nﬁltahgaoagﬁgt@ﬁc&@oﬂl aﬁemm mrﬂ:ﬁnldm@t IVaris -SSPk 148 -B&10 rnopat hy,
neur opat hy or ki dney di sease. "effec anmount corrpound
for the preveR€: on%%chQEEP@? ps Eq\téiqt af‘hé‘ﬁo\}vg&leg %gf“ay conpar ed
with thecphaengdrafyt anat &Bﬂtalhbeth&séuldf h:.@lg@va:tegdobl ood ghec682 | evel s

t hat eqwre eat nent vmt 5at S qgul fonyl
ure 6 ?%{3 oﬁ'gaPShes ﬁg h ang;?S; ab{ib(h?Lg'1 ugr?l%{j?b%é%ses ﬁ%ﬁggdoze of
i on plthtLSI E‘cebbe‘(tb.pnemfohnmnalflgﬁé #asp HEFEP FhgcHEEIwi | |

depend on,g Wxﬁf sh2ekOohg: mamagawlé@x@sglbﬁcwm@x wBbauto
limtation, the subject's 20 sex, ht and age, the %%grlty of inability

to regul sreats pIBOgYEEodEeet ﬁ'égf‘%'ﬁt e:’ of &8
secretion signal seguence fused to Val ~GLP- 1(7 27} was

15 generated by in vitro hybridization of four overlapping and

complementary oligonucleotides:

5~ CTAGCCACCATGGAGACAGACACACTCCTGCTATGGGTACTGCTGCTCTGGGTT
_ CCAGGTTCCACTGGTGACCAGTG — 3* [SEQ ID NO:12]
_'20 _ _ B
5- GAGGGCACCTTCACCTCCGACGTGTCCTCCTATCTGGAGGGCCAGGCCGCCAAGGA
GTTCATCGCCTGGCTCGTGAAGGGAAGAGGC — 3 [SEQ ID NO:13]

J | 5¢~ TGARGETGCCCTCCACGTGGTCACCAGTGGAACCTGGARCCCAGAGCAGCAGTA
25 . CCCATAGCAGGAGTGTGTCTGTCTCCATGGTGG — 3’ [SEQ ID
NO:14] |

75 GCCTCTTCCCTTCACCAGCCAGGCGATGAACTCCTTGGCGGCCTGGCCCTCCAGA
N x_ TAGGAGGACACGTCGGAGG ~ 3' [SEQ ID NO:15]
30
' The hybridization reaction was carried out using
equlvalent amounts of each ollgonucleotlde (l pm/pl final
concentration for ‘each oligo). = The mixture of
‘ollgonucleotldes was heated for 5 min at 100% in llgatlon
35 buffer (50 mM Tris-HCl, pH 7.5, 10 mM MgCls, 10 mM DTT, 1mM




bi oavail ability, the pharmacokinetic profile of the fusion protein, the
potency,- and the forrmulation. , ) The present invention coWpuhe@e0slP- |
conpoumdezuiéral . 25 have i nproved bi ochem cal and bi ophyysigsl Biaperties by
~virtue of being fused to an albumn protein, an albumn fragnment, an

al bum n anal og, a Fc protein, a Fc fragnent, or a Fc anal og-—~These

het er ol ogous proteins can be. successfully expressed in host cells, retain
signaling 30 activities associ ated W&k activation of the GP-1 receptor,
and have prolonged half-lives. The-foll ow ng exanples are presented to

(furt henredess! komNG ¥ eRe Werbl S1iun ) TS CQRE, Aod 116y MIASENL, .
|nventgon Is_not to' be construed as nerely consisting of the, 35 Tollow ng
exanpl é§25¥ndsBOYES| 1ted 30Cthe art will recogni ze WO 02/ 46227 - 65 7 June-

2005 PCT/ UBR& 13163 thilhdt Hylhe ik bicG Wt prd SRESN i s %&&J&’dﬂfo@gﬁ’
proced#res described are nerely illustrative and gre not Intended to

Tinmit tRB*Br BSefiPoMMEMPESA A SRy FYRFLolY Blanft € £o Ebestructi on of DNA
encﬁogiprO%fEcokzegm?s baskhongr ehaichs hﬁmmﬁ@% I%mcr gg_tﬂ}prmgérlDNA e
encodi Val, -, GLP-1(7:37),-- Fe. A Fc portion o u | gG was_isol ate rom
o oo Begu rtr Ehe i ol®ind PhpRSRD & e M i (HETGESD and 1
domai ngompetengnEht lcBitai redds6cd6tivasegenia)s. ofReddnitsirmtporti on of hunan

| gG $ 0§50 [ ' f. J_an expression
vector R ey e e e PRy PAE BRRSEhL Ue SRty Ry o %
secret?gﬁegFﬁnQY déggekéngf gdenesowvhh NgoT lEeEnpcyiingadhes Kgaedr ated by in

viztor o ﬁg?ﬂéx?@ﬁaahdgfﬂfsf:onétoéer tRBPERENANd pfRATRIA TRHA b quenced.
.O0ki go eot | b -

AR AR AR G ABRER S AT BT M eRbf AR eET EorCHsanpfect ion
CIFKIHEQK&IﬁCﬁ;@%ﬂﬁﬁﬁﬁéﬂ-p3BOB§EE}GﬁPAEPEE](@qure 5). ,

| Example 1b Construction of DNA eéencoding 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
 encoding the leader sequence as well as the six amino acid
20 pfompeptide was_removed from the 5’ end. In 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 DNA
'-g}_ - sequence present in the original vector purchased from
25 1Invitrogen 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
inftgad of Asp. Thus, using the strand overlapping PCR
| mgtagenesis'method discuSsed above, the codon‘was changed to
30 code for Asp at this position. The resulting HSA encoding
DNA was cloned into the NheI and HindITIT sites of pJBOZ to
- create pJBO2-HSA (Figure 6). | . 3
‘The Igk leader éequence fused to the ValB-GLP—1(7+37)

sequence was generated as discussed in Example la. This DNA




5' - GAGGGCACCTTCACCT CCGACGT GT CCTCCTAT CTGGAGGGCCAGGCCGCCAAGGA
GTTCATCGCCTGGCTGGTGAAGGGAAGAGEC - 3' [SEQ ID NGO 13] 5'-- 7 4002005

TGAAGGT GCCCT CCACGT GGT CACCAGT GGAACCT GGAACCCAGAGCAGCAGTA _
CCCATAGYAHIATETGTCTGTCTCCATGGTGG - 3' [SEQ ID  NO 14] RET/US01/43165
‘GCCTCTTCCCTTCACCAGCCAGCCGATGAACTCCTTGECGEECCTGECCCTCCAGA e
TAGGAGGACACGTICCGAGG --- 3" [SEQ I D NO 15] The hybridi zati on reacti on was
carried out using equivalent amountsegpf-each oligonucleotide (1 pm| final
concentration for each oli go) The mi xture of oligonucleotides was heated
for.5 mn_at 100C|nI| tio 5_buffe O MM Tris-HClL, pH 7.5 1.0 nM
‘Md 2, 183 bYRte ed i TS BEEE 30@>65§ 6355°pceE UReEPI3HEA Eop6 ATP, 25
g/ m bovcneaserpﬂBaﬁbmh)-Cﬁm}lmﬁcool ed over at least 2 hours to 30C.
The resulting hybridization product was ligated for 2 hours at room
tenperature or overnight at 16C to the .5 pJBO2/ Fc yector backbone which
had beenEli@@E%?eHCVWQIFﬁNﬁe?Ftl%dOECBMHIlCOd'hegIVght*@TmP-plb'ﬂtlE?s wer e used
to tgansform4 % XL-1 Blue cells (Stratagene). Reconbinant plasnids
wer e screened Tor the presence of peptide coding inserts by digesting

cl ones with NEBE Veeewdi BHBIdith/uks 1D epare@nze @mimﬁssssd Mat of the

signal pepiiges awd Qﬁ@:‘eé}ﬁf&il h@héeﬁ&hﬁéﬁgsé%@éﬁéé' Rfc@&gpMuhdised for
transfecilont ssays was denqt g %P—- Fc (FI gure Exanmple Ib
Const r uct 1A% BNAfﬁ%o‘iq‘l HSA sengod ing DWA 456 d
HSA/ pc DNEBed 6S mowﬁhaaed{s;t om'igwré r'D)gerDmCaéxﬁt@glﬁb the Igk
H"Vi8523i\é %\IAS.:?, @ %%jdﬁﬁq I he cDNA encodi ng
D&z&n serumal b rﬁ}u H %Sig 8&%‘5\%@ Scfﬂe%ar d ﬁ)l n% BtRWherein the
: encaref nghe he' |waderois dtheelcnker wdduarsce heasigemaratoedicas 20
Pr o- peptdfig-yesed %@%ﬁl@ﬂaﬁe %hfé‘%ml Qva@diltdé}{bd S0P 2né efygnce.
Thi s chanl%e woul d result co on
BspET sites of pJBO to create pJBOZ Val ~GLP l-linker-
HSA. '
15 | , , ,
Example 14 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 oligonuéleotides:

5 - CTAGCCACCATGGAGACAGACACACTCCTGCTATGGGTACTGCTGCTCTES
~)' GGTTCCAGGTTCCACCGGTCAC - 3* [SEQ ID NO:IG]

25 5° - GGAGAGGGAACCTTCACCAGCGACCTGAGCAAGCAGATGGAGGAGGAGGCCET
GAGACTG - 3* [SEQ ID NO:17) )
5. - TTCATCGAGTGGCTGAAGAACGGAGGACCAAGCAGCGGAGCCCCTCCTCCT
AGC - 3° [SEQ ID NO:18]
30 | ,
5 ~ GARCCTGGAACCCAGAGCAGCAGTACCCATAGCAGGAGTGTGTCTGTCTCCA
 TGGTGG - 3’ [SEQ 1D NO:19] '

5 - CTCCTCCTCCATCTGCTTGCTCAGGTCGCTGGTGAAGGTTCCCTCTCCGTGA
35 - CCGeTG - 3' [SEQ ID NO:20]




I nstead of Asp.. Thus, using the strand overl apping PCR nutagenesis nethod
di scussed above, the codon-was changed to codons were addeﬂJdméggmﬂy at the

3" endwefe2tiife7HSA coding sequence. Finally, restricti MBSl tes were
engineered at the 5 and 3' end to facilitate cloni ngf)‘;tl'ﬁe A DNA

sequence present in the-original vector purchased from | nwvitrogen

contai ned a single base change in the 3 region of the gene (position 667)
compared to the native human 30 codéé$or Asp at this position. The
resulting HSA encoding DNA was cloned into the Nhel and H ndXXX-sites of
pJBO2 to create pJB02-HSA (Figure 6). 8 The IgK | eader sequence fused to

‘the Vval -G.P-1(7-37 s%%#snce was generated as di scussed'in Exanple la.
Thi s “WBCE: GG TCﬁQﬂPﬁ?ékﬁﬁ?C¢$ﬁ¢@EﬁﬁTT¢H@@€5CW@@ATLgated into

t he Nnhel andakeploT®iticesaac pJBO2-fd3d tp Wocsept e pIBO2- Val - GLP-1-HSA
Exanple is nstructian of- DNA encoding Val 8--G.P-1(7-37)- 5 |inker-HSA
The vector gglo Yg@,&%tﬂr@gpg@&ff%&fhi sGREried s dascriped encodi ng
thés | i hkeExasglende .| GEEEShybiasli dddaiesindr fwageligathe & .cgnd of the -

HSA en hBg RNALO reate éﬁOZ-IJnker-h? -%{i e_7). ,DNA encodi ng the
| gK 105195286}" s_gé%er‘f%lé'cglng‘afjﬂ Tt c()iltgneeSt\fa o lﬁ’g’ﬁeﬁ ds%‘%fﬁ%% and the
5' par@sofiegpribedkdn fegupilee lwasogenmratte baB02 Hsendied 8¢ Exanpl e la.
This DNA was ligated into the Nhel and BspEl sites of 8 pJB02 to create
pJB02-_Val --G.P-1-linker- HSA 15 Exanple |d Construction of DNA encoding
Exendi B*aTpte lencopsiyncyipmpefl PEANvenCosHapa BxendtintebdiSired in _
10 - The plasmid pJB02-HSA was prepared as described in
;;) Example 1b. DNA encoding the Igk signal sequence fused to
‘ Exending-4 was generated by in vitro hybridization of the
same overlapping 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 pdBO2-Exendin-4-
HSA. ' | '

_ - Example 1f Construction of DNA encoding Exendin-4-linker-
20 HSA: - . | | '
S _ The plasmid pJB02-linker-HSA was constructed as
described in Example lc. DNA encoding the Igk signal

_ sequence fused to Exendin?4 and the 5’ part of the linkeri-

 M} sequence was generated as in Example 1d. This DNA was

25 «c¢loned into unique NheI and BspEI sites'in_?JBOZ-linker-HSA'

to create pJB02-Exendin-4-linker-HSA.

Exgmple ig Construction of DNA encoding'Véls—GLPellc—Ex;Fc:
" The plasmid pJB02-Exendin-4-Fc was prepéred as-

30 described in Example 1d. The Exendin-4 encoding DNA was
éxcised f;om the vector with AgeI and Eco47III. The Va18~
'GLP-1/C-Ex encoding DNA was generated by'in vitro- o
hybridization of_the-following Overlapping'and-dompleméntarj
oligonucleotidgs:' ' ' '

35 '




Exanpl e la. DNA encoding the IgK signal sequence fused to Exending-4 was
generated by in vitro hybridization of the 20 foll ow ng oXduheapqisng and
conpl e | i gonucl eotides: 5 -

CTAGCCA CAGACACACTCCTGCTATGGGTACTGCTGCTCTG  GGTTEEASH i EhcoaGTCAC
- 3 [SEQ D NG 16] 25 5" --

GGAGAGGGAACCT TCACCAGCGACCT GAGCAAGCAGAT GGAGGAGGAGECCGT GAGACTG - 3 [SEQID
NO 171 5 TTCATCEAGWGECTGAAGAACEEAGQ%QCAAGCAGCEEAGCCCCTCCTCCT ACC - 31
[SFQ ID NO. -.181 30 5" -

-GAACCT CCCAGAe GCAGTACCCATAGCAGEAGWGWGWCTGWCTCCA TGEWGG 3" [SEQ ID
NO 19] 5° ' BFFEEEREREAGTGA 35 CCGGTG
-- 3 [SEQ | D NO G@CQA]GGECMJ@ 20®' {\NEQJZZ’MWDZ?CT/ Us01/ 43165 - 68 5' -
GCTAGGAGGAGGGGECTCCGCTGCTTGGTCCTCCGTTCTTCAGCCACTCGAT  GAACAGTCTCACGGC - 3

[ SEQ I D NG 21) The hybridization reaction was carried out as described in
Exanpl e 3a.~ -AGHS TRBTICHCLEG A THRRGAARBCAAGHECEAGCacaes pJB02 vect or whi ch

had ®een dlgestedﬁgdtﬁcwﬁ@TdyﬂL QA I g degerbBgd. in Exanple la to
creat e pJB02- Exendi n-4-Fc. ele C&ngﬁfgctlon o? DNA encodi ng

Exendi n-4--HSA: 10 The plasnld pJBOZ HSA was prepared as described in

Exanpl e sd'bb.—.m@mqmmmmeat@@@mﬁ@wmm@amc&e&gl@ to Exengi ng-4 was

generated by in vi sane overl apping an

conpl enment ary O|I§%ﬁ%€| gééﬁhégh?ﬁb in Exanple 1d. Hybridi zation

- reactions were also 15 carrled out as descrlbed above- DNA was cloned into

unlg@e Mpl _anpdhqgx %ﬁﬁé%%cﬁ% HSA.
nple |f Cbnst?ﬁ%??%ﬁéggb enco |nCEEg BE%Eﬂgggéer-aggb%SA The

'pﬁgsnld pJB02- I|nﬂ@ﬂAﬂ@ﬁcﬁﬁ§G§§ﬁﬁxﬂﬁﬁ¥§U“a§ dEEQr IPeYOi:ASkxanpl e 1c. -DNA

encoding the IgK signal sequence fused to Exendin-4 and the 5. part of
the |inker '

The hybridization reaction was carried out as described
| in Example la. The hybridized product was ligated in place
15 of Exendin-4 in the pJB02-Exendin-4-F¢ expression vector to
create pJBOZQVala—GLPnllc—Ex—Fc.

Example lh Construction of DNA encoding Vals—-Gluzz—GLP#-l—Fc:
7 The plasmid pJB02-Exendin-4-F¢ was prepared as
20  described in Example 1d. The Exendin-4 encoding DNA was
excised from the vector with Agel and Ecod47III. The Vals-
G1u22—GLP 1 encoding DNA was generated by in vitro |
' 1' \") - hybridization of the following overlapplng and complementary
ollgonucleotn.des
25 o _ )
'.5 ’ —CCGGTCAC-GTGGAGGGCACCTTCACCTCCGACGTGTCCTCCTA‘I‘CTCGA
GGAGCAGGCCGCCA - 3* [SEQ ID NO:267 - '
5% - AGGAGTTCATCGCCTGGCTGGTGAAGGGCCGGGGC — 3/ [SEQ ID NO:271
30 . o
5’ - GOCCCGECCCTTCACCAGCCAGGCGATGAACTCCTTGGCGGCC
- TGCTC - 3’ [SEQ ID NO:28]

5 - CTCGAGATAGGAGGACACGTCGEAGGTGAAGGTGCCCT
- 35 L CCACGTGA - 3' [SEQ ID NO:29)



sequence was generated as in Exanple id. This DNA was 25 cloned into unique

Nhel and BspEl sites in.pJB02--linker-HSA'" to create 7June2005
pJB02- Bxendisgr24- | | nker . - HSA. Exanpl e |1 g Construction of dﬂ‘i’d%ng
Val8- GLP-1/ C-Ex- Fc: The plasm d pJB02- Exendi n-4-Fc was prepare as 30

- described in Exanple 1d. The Exendi n-4 encoding DNA was excised fromthe
vector with Agel and Eco47I11S. The Val 8- GLP-1/C Ex encodi ng DNA was
generated by in vitro hybridizatioen7f -the foll ow ng overl appi ng and

conpl ementary ol igonucl eotides: 35 7 June 2005 WO (12/46227. PCT/ US01/ 43165
- 69 5 -CCGCGTCACGTGGAGGGECACCTTCACCTCCGACGTGICCTCCTATCTGGA GGGCCAGGCCGCCA
- 3 [SEQ ID NO:22] 5 - - AGGAATTCATCGCCTGGCTGGT GAAGGEEECGEEECAGCAGCEG
AGCCCCTCCTCCT}QGC lq'-‘-SEQquD NGaZ3LBl was carried out as described

',CTE:CAGH‘_A :Eﬁ%?%%%g:g%%%%%@n%ﬁﬁéé&qn pla cé4l ] 0
T@ATT&#M i; P[J B-EpeNGizsid-Fre erpiresson i vacteactoon was

carri edcneatetSdeQQFmaeg gnple-Fa.. The hybridi zed product was |igated
in place 15 of Exendin-4 in the pJB02- Exendi n- 4- Fc expressi on vector to
create pJB02-Val8- G P-1/C Ex-Fc. Exanple | h Constr ct| on of DNA encodi ng
Val8- GlE22ngle- 1i Feonstracpliannbd PHBO2nEoetigin-viFc- 18R as 20
describgd Ln. Exanple id. The Exendin-4 encoding DNA vvas ex0| sed fromthe
vect or vvlt A e2 and Eco47111. The Val 8-- Glu22- GA.P-1 encodi ng DNA. was
gener at ed byI‘hﬂ plaswpidhpiBodi-Eathdineld-Fie we® IppwWpg-«v efd appi ng and

s e%ﬁﬁﬁﬁﬁﬁ%@mﬁﬁwﬂfﬁﬁow -3

"\{ [?’f\‘lb‘?%c} om BREAVRTEAT CBHUT GRIECGRGAAGBEECEIIGC Tha! Ya3EQ | D NG 271
Glu GLP-1/C-Ex encoding DNA was generated by in vitro

hybridization of the following overlapplng and complementary

ollgonucleotldes

i5 .
5 - CCGGTCACGTGGAGGGCACCTTCACCTCCGACG‘-I‘GTCCTCCTATCTCGA

GGAGCAGGCCGCCA - 3’ [SEQ ID NO:30]

5 ~ AGGAA‘I‘TCATCGCCTGGCTGGTGAAGGGCCGGGGCAGCAGCGGA

.20 _ _ GCCCCTCCTCCTAGC ~ 3’ [SEQ ID NO:31]
5 - C'I‘CGAGATAGGAGGACACGTCGGAGGTGAAGGTGCCC

} B TCCACGTGA - 3 [SEQ ID NO:32]

25 5’ - GCTAGGAGGAGGGGCTCCGCTGCTGCCCCGGCCCTTCACCAGCCAGGCGR
TGAATTCCTTGGCGGCCTGCTC - 3° [SEQ ID NO:33]

. = The hybridization reaction was carried out as described
in Example la. fThe hybfidized' product was ligated in 'place
30 of Exendin-4 in the pJBOZ Exendln-4 Fc expression vector to
create pJBoz—Vals—Glu —GL_P-—l/C, -Ex-Fc.

:Example 13 Construction of DNA en'coding Gly -GLP-1-Fc:
The plasmid ‘pPJIB02-Exendin-4~ Fc was prepared as
35 _descrlbed in Example 1d. The Exendin-4 .encodlng DNA was



30 - GCCCCGGCCCTTCACCAGCCAGGCGATGAACTCCTTEECEECC  TGCTC - 3" [SEQ |1 D NO 28]
CTCGAGATAGGAGGACACGTCGGAGGTGAAGGTGCCCT 35 CCACGTGA - 3' {SEQuUnB280529] WO
02/46221%é0 gggyne 2005 PCT/US01/ a3165 The hybridi zation reaction was
carri ed 004 Hescribed in Exanple la. The hybridi zed PrEHSRIE3 s | i gat ed
in place of Exendin-4 in the pJB02-Exendi n-4-Fc expression-vector to 5
create pJB02-Val $-d u22-G.P-1-Fc. Exanple |i Construction of DNA encodi ng
Val 8- GLu22G.P- 1/ G Ex-Fc: The pl asi ni g1pldB02- Exendi n-4- Fc was prepared as
10 described in Exanple 1d- The Exendi n-4 encodi ng DNA. was -excised from
‘the vectqr w el d Eco47l11. The Val $- Glu22G.P- 1/ C Ex enceadi ng DNA
was gene%gFégegy%?ﬁmvgﬁ?oveﬁ§8FiHFEQt%8ﬁ%bFn9h@mFﬁSh5ﬁ'ngT@ﬁe?ﬂ&pping and
conpl enegtary eaktbgbngcbrat wdesgehdrdbed by in vitre h

bridization
CCGGTCA TCACCTCORACGT GTOCTCCTATCTCGA . GGAGCAGGOCGCA - 3 [ SEQ
I D NO 3%@%@ ERTeAA EBRBEBGA GCCCCTCCTCCTAGC -

3' [SEQ pbipionge¢lestidef€T CGAGATAGGAGGACACGT CGGAGGTGAAGGTGCCC TCCACGTGA -
3" [SEQ ID NGO 32] 25 5 GCTAGGAGGAGGEGEGECTCCGCTGCTGCCCCGEECCCT TCACCAGCCAGGCGA
TGAATTCCTTGECGGECCTCCTC - 3' [SEQ I D NGO 33] The hybridi zation reacti on was
carri ed 80t~ aSCEEEERrFHEeCAGRCERGAPTEATBACTRACEYBICATCEUAFEDAGAt was | i gat ed
in place 30 of ExeadttcActBotbeaPr3 92- 1 ¥6NEhNy 43%% expressi on vector to
create pJB02-Val 8- U -G.P-1/C Ex-Fc. Exanple ?j nstruction of DNA
encodi ng d y$- GLP- 1- Fc: _

' 5 — AGGAGTTCATCGCCTGGCTGGTGAAGGGCCGGGEGC — 3¢ [SEQ ID NO:35])

10
) 5’ - CTCCAGATAGGAGGACACGTCACTAGTGAAGGTGCCCTC
' GCCGTGA — 3° [SEQ ID NO:36]
_ 5¢ ~ GCCCCGGCCCTTCACCAGCCAGGCGATGAACTCCTTGGCGGC
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—.Gly?-GLp—hFc.,

| 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 éells (both adherent and

suspension). Cells were counted and seeded 24 hours priox

to transfection.  The transfection cocktail was prepared by
.?ixing FuGenéMG_trgnsfection 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
growth media was added:to the plate. Tables 1 and 2 provide-
_ further transfection details. '
- 35




The plasm d pJBO2- Exendi n-4--Fc was prepared as 35 described in Exanple |d.
The Exendi n-4 encodi ng DNA was 7 June 2005 WO 02/ 46227 PCT/FUS04/208465 - 71
exci se o e vector with Agel and Eco47111. The Gly§c1i#do; codi ng
DNA vvaglvzg’e%garzg?ed by in vitro hybridization of the foll Eit’(():vvl ng iA3fRS

over | appi ng- and conpl enmentary ol i gonucl eoti des: .5 - e
CCGGTCACGCGCGAGGEECACCTTCACTAGTGACGTGTCCTCCTATCTGGA  GGGCCAGGCCECCA - 3" [ SEQ
I D NO: 34] 5 - AGGAGITCATCGCCTGCCTEGTBAAGCECCEEEEC - 3" [SEQ ID NG 35] 10

5" - CTCCAGATAGGAGGACACGTCACTAGTGAAGGTGCCCTC  GCCGTA - 3' [SEQ | D NO. 36)

"The hybridi %%WE%%%%% as d—gsr% d-ls gﬁéﬁéﬁo&g?me

hybri di zed' %?%Hﬁct was ligated in place of Exendin-4 in the ,
pJB02- Exendi n- 4- Fc expressi on vector to 20. create pJB02-Gly8- GLP-1- Fc.

Exanp e s SRePT oMb JFTP FTERRY %éaﬁeomggww of Lhe
usi o slenc e cons c carried out -
by tr 1n€if%te§ P5 tfé’ggﬁézu ng(”ﬁI%K f\IA cel Tn Bot agﬁg\flggﬁ‘t nd

suspefpsion). Cells were counfed angd seeded 24 h )5 plloF‘

trans cc:g"%n.. Fhe—trapnsfegctl on.cobkt aJ_L..wat prepare >h ng.
FuGen ent ¥ehche M3 ecular®-1BRoc en1céls cdtal og #
18144 i fR Opt i REM 46 beo) BRE) BO af# i nfub8tBRAA al roohdt enpdrature for

5. min| atOQnemh boi AtX DA’ wak &8dell. 4060 thp codkoail | was Bgwubatled for an
addi t} ondRB}5 nmn. Imediately -befpre transjection, ffesh growth nedia was
~added to the'plate. Tables 1 and 2 provide Tfurther Transtection details.
_35 7 June 2005 WD 02/ 46227

5 Table 2: Media composition

Growth and transfection Barvesting medium
medium . :
DMEM F12 3:1 . Bybritech base
5 % FBS 1'mM Ca **
20 mM HEPES 20 mM HEPES
2 mM L-glutamine 1 pg/ml Nuselin (human insulin)
50 pg/ml geneticin (G418 - 1 nwg/ml human transferrin
' NEO)
50 ng/ml tobromycin 50 ug/ml tobromycin

For Small—sgale transfections (35mm - 10mm vessels),
cells were rinsed with PBS and switched to harvesting media
16 24 hours-post4rtransfection and media was collected and
'rep;aced'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
' consequtive days. Routinely, only 10 harvests weie used for
subsequent protein purification. |



- 72 PCT/US01/ 43165 Table 1: Reagents used in transient transfections of
293EBNA cells. TissueNunber of DNAFuGeneOpti MEMWoI , of 7 June 2005

culture I ¢3) medi agrowt h vessel seeded(nl ) medi um (i _3%
101. 5906?183%&%0 MW2 X 1012730.82010 .700 6n7 i2 X 106543’%1% E?B) Tabl e

2: Media conposition Gowh and transfection Harvesting nedj-um nmedi um DVEM
F12 3:1Hybritech base 5 % FBS1' nM Ca z+ 20 mM HEPES20 nM HEPES 2 nM
L-glutam nel g/m Nuselin (human insulixn)- 50 gg/n geneticin (G418 1 g/nl
human transferrin NEQ 50 g/m tobromycin50 g/ nm tobronycin For small-scale
transfections é35 A .

switched to haty AR b J I
col | ect e@xample Sal @@@dfev:@rty.omdfoﬁhsl f-@}LE-elfd?cal days I n the case of

I ot1les. the..rol|gr bottles
1/\2; ger?ﬁggg \t/vfs't%ﬂ)?:f %%“?ggﬁ szggpg errosltr 2 ‘# ‘g% “&%ﬂ%dlf‘bsh%‘?vestl ng
medi a. Megodeaias expresisient d¢vaid aﬂngaahamaﬂrw 200 thptads) firomatldmegst 10
roten BuEt capnoRediGhe) sl ot tins ool Y5 (B (RRlth A LN SVEESRVSM
and concentrated to 250 ml using a ProFlux tangent1a1 flow
filtration system with a 10 K filter membrane. val -GLP-1-Fc

was captured with-a 5 ml HiTrap protein A column in 1x PRBS,
PH 7.4 at a flow rate of 2 mi/min and eluted with 50 mM

p lﬁ titric'acid PH 3.3. Fractions (1 ml) were collected.in tubes

-iM} containing 4 ml 1x PBS and 100ul 1 M Tris pH 8.

. Fractions containing the fusion protein, as determined
by SDS-PAGE and reverse phasé—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

' 3TFA 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 H;0 was added. The purified sample (approxlmately 32

_.“) - mls) was dlalyzed 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 concentratlon was determined using

absorption at 280 nm.

,E#ample 3b purification of Val?—GLPul—HSA or,Vala—GLP-l—
;Linker—HSA |

30 Approximately 6.5 liters of conditioned medium (fusion
proteip‘expressiOR'level approximately .10ug/ml) was filtered--
using a CUNO filter System'and concentrated -to 390 mls using
a ProFlux tangentlal flow filtration system with a 10 K
fllter membrane. '




Exanpl e 3: Purification of heterol ogous fusion proteins Exanple 3a
purlflcatlon of Val --G.P-1-Fc Approxinmately 4.5 liters of 7 ¢wred2@d50ned

nmedi unMAW&6&T protein expression |evel approximately POVYFHPIE om | ar ge-
5 scale transfections was filtered using a CUNO filter system and
concentrated to 250 ml using a ProFlux tangential flow filtration system
with a 10 K filter nmenbrane. Val-@PR4-Fc was captured with.a 5 m Hi Trap
protein A colum in Ix PBS, pH 7.4 at a flowrate of 2 m/mn and eluted
with 50 MM 10 citric acid pH 3.3. Fractions (1 _m) were collected.in tubes
“containi ng A8 §ysims I&?RF%—'GBIW@LS MIPEerer Bsipgasgt b8nBlcBachi FilAy t he

fusi on priiRinth  EshalaheeiBNeth By WPSrPAGERRNG . neyer g6 rpBaseabBLGEON Zor bax
C8, were oIed andl%gplledtoaSu erdex 75 60/ caolum in I'x PBS pH 7.4

15 at a’?ﬂﬁ Fit-atiF Yoy WA R Rtedsising @rasﬁfiaﬁgt(zémﬁ 8%t bBefO%er e
col | ecam\vamdrzp@qb}ew Eooineq\zatahcinom wrethéheaosmbnesteﬂ noc@4 Reverse -

Phase Chro pr%ln001 o %‘ Fﬁ‘? gid d
Val B GLP. 1. P& At onl ‘fébtads‘?’ﬁbg %‘h?“f?’o’ %3/115‘”(3631%’? 29 An
acet onisptijlesite0ca &4 6B s P?l@am rchEbmantgtaghyi tns0( 8% ntER/ t ube) were

0 QRS 2 AP Lo desarm > o SRDMRML DYy 1@(?5@519&@?&399 dasm of HZO

-was added. The appr oxi ma di aFyzed tw ce
agai ns€lated é‘r5§r{ﬁ 8 ueg a5y I omrhi0%i Rl (9 el® sSBRBI &nwas then filtered

usi ng ad¥tldn¥r@V e)0.22 98 M |eri2ddnid . angacenesat (8t s om yasnapt er ni ned
I-~xanmpl e 3b purification of Val 8-G.P--1-HSA

usi&%aﬁ%gggéll%%f%%%%%%ﬂ%t % Pyt ERSUER G oned
Tt oraq meias a OO LT & Syst e and — foncents o %“Tﬁa%”“”’?n”";‘ﬁs. ng a
Pr oFl ux tangek’t | aI I ow%dn}]T eaé’td???\l s? a\‘/ﬁ?%n%tl ai@‘??ﬁ e‘? }ﬁbrane g
June 288§ PHO70Z/ soEaTiRME .UShE 43166 e mms filtered and
concentration was determined by absorption at 280nm.
15 .
Example 3c 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 tangentlal 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

b/

25 the fusion protein were pooled filtered, and dialyzed
agalnst 4 liters of 1 x PBS over night. The dialyzed sample
‘was then applled to a Superdex 75 60/60 columm in ix PBS
PH7.4, 0.5M NaCl at a flow rate of 10 ml/min. Fractions (20
miY tube) containing the .fusion protein were collected,

30 pooled, and concentrated to about 1 mg/ml. Concentrated
samples were then flltered using a MILLEX-GV 0.22 um Filter
Unit.




The fusion protein was captured using a 50 M Fast Flow Q columm
"(Pharn'acia) in 20 MM Tris pH 7.4 at a flowrate of 5m/n¥Qundépodsei N was
'eluted radient: fromO0%to 50% 20mMM Tris pH 7. in 10
CVv, then b@gi 8 in 2 CV. 5 Fractions containing the fugFgﬁﬁ%ﬁﬁﬁﬁé n were
pool ed and subjected to C4 Reverse Phase Chromatography inr-0.1% TFA water
at a flowrate of 5 m/min. The fusion protein was eluted using a gradient
from20% B (0.1% TFA in acetonitrile)760-90% B in 120n n. Fractions (3.5
m /tube) 10. were collected. Acetonitrile was renoved by vacuum dryi ng.
Approximately 9 m s of pooled sanple was diluted with I x PBS pH 7.4 to 40nil
‘and di alyzed against 4 liters of Ix PBS pH 7.4 overnight. The sanpl e was
filteredEsamipleobdepturafioatnas dét Brendéd-dy HSAs andt Exendtin280nm 15

Exanpl e 3 fﬁpgféﬁsﬁatlon of Exendin-4-Fc: Approximately 4 liters of
condi tion lum (fusion protein expression |evel approximtely 8
"~ deg/m) was f*?*PE’é‘F’iéHmaﬁgﬂ-MglaldNtﬁrﬁlP@rc§§l§?§moal|¢d wediumt (fuedono 250

M s @Sl Ngrefesn PéQEfH%siéﬁQ@&éﬁ' a%f::?&‘kﬂnb‘:éi‘&' @agfpﬁit) emaw' ERy1Re3Qly filter:

menbrane. Exendi n-4- F¢c . was capture rotein A colum in
1x PBS, ww@a@uao I?H\Ff‘-ﬁt grefen apd rAncsRiragrdt éa FPhmie BREEQri c

acid pH &.BroFlhact tangecdbidi Nl 2D1Eheciofi spspet @ ALV 80R00I ed,

filtere against 4 liters of 1 x PBS over night. The
d|alyzegfsaﬁ%fgﬁgﬁééagﬁén applied to a Superdex 75 60/60 colum in |x PBS

pH7. . 4, 0.5MMNecl fasienfpootent evas dEpantédi nsikyaat boms H2Prapnh¥t ube)
Ta Abouts Pog ¢S gl M AR £e £ LY OF0 P R8P L AR b i
MALLEX- G’\P‘O?ﬂf uin T (RER - BFpteimyap/ ebpped7uging 2098adbaTt | 8GN 43165 75
Exanpl e @ quiridd cagmeonref s Bxendi 0; 49 endi £xe8did-4nd 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/mln. The fu51on protein was
eluted using a gradient from 10% B (0. 19 TFA in
acetonitrile) to 100% B in 70 min. Fractions (10 ml/tube)
containing the fusion protein were collected. Acetonitrile
20 'waslrembved using a vacuum dryer.
Approximateiy 8 mls of pooled sample was dialeed
against 4 liters of 1x PBS pH 7.4 overnight. The sample was
. filtered and concentration was determined by absorption-ét
QW) 280nm. The dialyzed sample was then applied 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/min. Fractions (3 ml/tube) containing the fusion |
protein were cdllected, pooled, concentrated, and filtered.

'Exaggle 4: Characterization of fusion proteins by SDS PAGE:

30 SDS-PAGE followed by immunoblotting 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% TrlsﬂG1y01ne Precast
35 gels (EC6498), running buffer (10x, 1C2675) and sample



| i nker-HSA: Approximately 1.1 liters of conditioned nmedium (fusion 5
protein expression | evel approximately bug/m) was filtered ;ushpgsa C NO

filter yayglgmAand concentrated to 175 nis using a ProRpenyub@ngggii al flow
filtration systemw th a 30K filter nenbrane. The fusion protein. was

captured using a 5 mM H Trap Q@ 10 sepharose colum (Pharmacia) in 20 mM
Tris pH 7.4 at a flowrate of 2 mM/mn. Protein was el uted™using a gradi ent
from 0%to 50% 20mM Tris pH 7.4, AM®NaCl in 12 CV and then to 10098 in 4
- CV. Fractions containing the fusion protein were pooled and , 15 subjected

to C4 heyerse Hhaseehr ogRELPUE ARy & Mr8adEed Fhi cMat 81 wRt parf LAy rate. of 5
-m/mn.. The f(l;il on protein ywas eluted using a gradient from10% B (0. 1%

- TFA i et odir B r MER) 2092 GO RYE 9Th ER) YA acti ons (10 ni/tube)
cont ai ni ng tAkcéysionnpret ehe SLS-ePACE | @61 edwa et @ndt trhgsf8rwas renoved

using a_vacuu yer. roxi mately .8 ms, of pgoled s I s.diral yzed
agai nsﬁjﬁ?* gg{;o'?rﬁ%b?g%%p%%%‘%n gﬁ&lﬁﬁlgﬁmfggvﬁgwf FPtered and
conéentERE 609} westdelef mnatbahyl hbserptusadato’ 2B0wen SPHefdoml yhed sanpl e
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f usi on C3rotlP n We2e0tdt) crnd i orretlutese dierxages afdieRader ed. Exanpl e

4. Char@t ery@at1po396sfosi DIoPITd £l NSriin oES- RASE: caBPi sBSoRAGELf ol | oved
by i munobl otti ng was used t@ an,alyzen&)teg purified fusion protein as well
as condit9bnl BT £ O TS 13 amt it el wilf MOusYFESi on protein
exppesdlmrhkett o s1X SPISE RAGEL viasL % erdai+20l  (8igmdNovext . Rdwerease 500

ST Ao AR (SR el 68 G (R Y
76 10 at 4°C. Antibodies are diluted into 1X PBS +5% Milk 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 KCl 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

,ti;} either .an anti-goat IgG HRP or an anti-rabbit IgG HRP. The

25 secondary antibody was diluted 1:5000.  An ECL system
' {Amersham Phamaéia Biotech, Cat. No. BN2108 and Cat. No.
REN1674H) was used for developing blots.
'~ Figure 3A compares purified Fc protein to conditioned
media from pJBO_z-sValB-GI.._P—l—Fc ‘and pJB02-Exendin-4-Fc
- 30 transfected cells. The decrease in'mobility is consi's_i:ent
' with the increased size due to the GLP-1 portion of the
fusion protein. Figufe 3B similarly compares purified HSA
_with conditioned media from cells transfected with pJB02-

val®-GLPp- J:—HSA, pJBO2- Val®-GLP-1-Linker-HSA, pJBO2-Exéendin- . -




buffer (L2676). Sanples were reduced with 50 MM DIT and heated 3-5 mn at
95C prior to loading. After running the SDS-PAGE gel, waterr mind Zopgnsfer
buffer (1X Tris-dycine Seprabuff (OM Scientific Cat. No. ER26-S) with
20% net MAAARA63Er e used to' rinse SDS fromthe gels. A NOEEUSOMARSE er
apparatus was used with PVDF (BioRad, Cat. No. 162-0174) and

nitrocel | ul ose menbranes (BioRad, Cat. No. 1703965 or 1703932). Transfer
was carried out at roomtenperature 90 mn at 30-35 V. Menbranes were
bl ocked in. 1X PBS with 0.1% Tween-20 (Sigma, Cat. No. P- 7949). and 5%
M1k (BioRad, Cat. No. '170-6404) for 1-12 hours at 4C. Antibodies are
diluted 4nE&§21XORBRIENR-Btanding 4-HenKeOtHESAr e Fhguwbat £didentt hEtes

sol ution 2 \A%,eré r%}gg_ag the blots are washed four
tinmes fo?ug:g%gr% r?mlesgtg#v%rtoh&%(] Sﬁan rgﬁTween 20 at room tenperature.
PBS was made fromeither G BCO | 0X PBS (Cat No. 70011), to give a final
conposi tion of 1 mVonahashsl P 23548 ANOSPIAE fon oMl fGsi ¢ sodi um
phos ate, 153 nmM sodi Um_ChI Or1dE, pH 7.4 0or_PBS poucnes from Signa (Cat.
No. I000- 20 3), to give BEHES s Vi EERM phosphat e, pH
7.4 at 25C. Thélpemmmvmmmﬁemetdwemaamqmﬁacgmlcrcgmsec-

anti-lg o] b HSA. The_se ond nt | hod S _.either-an
anti-goa B fn%E% %bteczégr?&naer?ter- CabBPPe wgy\a anti body was
diluted @1§GDGORAQSECB M@ﬂtIOAWEUSB&ﬂmﬁmaEBICm adfe 0GB00N®Da RN2108
and Cat Q: N re 3A conpares
purifi edp%gtﬁggrg%ﬁ%%? c\gﬁ |l%i%§%eggﬂceg% %l K rom Lglﬂ%? \Elul%Lﬂl %_aﬁ @c and

p 3 Exegnafinsignplc anglyedsdf eandd PesLt @Ccﬁ?@@étmé:@tleﬁlhmbl(lqn y is

cohsi st epta.pi.t hukba ifaer mg;«ndmasée/dégt&@ 3/ Glekr %Matll %aqyéﬂlﬁ fusion
protein r|f|e HSA with condi{ioned nedia

gu
forom celli[lg Fgﬁgf:g&vfaeg eB§ 2° V5 - gpstringgt 1pyggpear mode
Val8- GLPig- Lmkmeterﬁl SAn, ReiBeRtrinendde 1t)ure 2200met0r2/ 46707

dual micro-channel plate detectors are fitted for linear and

15 reflectron mode detection. The laser used is a. Laser
SciencelInc. VSL-337i nitrogen laser operating at 337 nm at
5 laser shots per second. B2ll data were acquired using a 2
GHz, 8 bit internal 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
). dowm 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
{econstructed into a usable m/z spectrum.
. A recrystalllzed saturated sinapinic acid solution
30 (diluted in 50/50 Acn / H0 and 0.1% TFA) was utilized as
the ionization matrix. Sinépinic acid is a proper matrix for
proteins aboveilo kDa. Mass appropriate‘reference proteins .
were used for internal and external calibration files in
‘oxrder t0'obtaiﬁ'aecurate mass determinations for the semples
35 _analyzed; Samples were all analyzed using a 1:2 sample to

' »




- 77 PCT/ USO 1 /43165 4-HSA, or pJB02- Exendi n-4-Li nker-HSA. Figure 4
2§entifies purifiﬁdffusion protein preparations. Exanple 5Uunezxf?
ara [l on of fusion 5 proteins using mass spect y:
experﬁﬁgﬁ?éa%zre performed on a M cronass Tof Spec- 2E ﬁ%ggﬁé@%ﬁv?bneter
equi pped with Tinme Lag Focusing electronics, a Reflectron'-(used in
~analysis of the 0-8000 Da peptide range), a Linear detector (used during
hi gh mass / 10 good signal anal ysis)g and Post Accel eration Detector (or
P A D., used for high mass / extrenely | ow signal analysis) , The effective
path | ength of.hge.instrunﬁnt,in Linear node is 1.2 nmeters, in Reflectron
‘mode i PRFETS. SLBELPR: TubheghBF A EeRt: i dn i s id Wiet@le tep surder f i t t ed
for |itkarfabiobbngellirettodetedecteliceeidi®ionBie | aser used is a. Laser
Science Inc. VSL-3371 nitrogen | aser operating at 337 nmat 5 |aser shots
per second. Al data were acquired using a 2 GHz, 8 bit internal digitizer
and up to 58onuserVehtagewel . vkeiiged peuipecVolmaged THE. 0 nedy unent was-
oper at ed i i : he,angl ysi f e P-1 fusipn proteins in
qugstion. ?ﬁ%ﬁfﬁ?ﬁéggdggigé?%F ?g'g ggy?c%afkgicg%?ﬁ%ﬁk iéﬁs that trave
down the flIFefesiYettage htd MALOEVTOF- M5 Laseruidme: i t50 neasures the ion

abundance onBhedi BeddeSENds @ pignal to 25 the. digitizer for conversion.
The digitizer_is an,apal og- to-digital converter that allows the signal
fromthe néésa'épécf?£5&&¥ﬁelo be transferred to the conputer, where it is
reconstructed. into a usable nl.z. spectrum A recrystallized saturated

sh papi ni c id . solution 30 (diluted.i 0/50 Agn./ H20 and 0.1% TFA). was
;gﬁglized agfég % %% YRS O tm?é?gﬁfaaZPﬁiBeﬁéﬁg)i§°aQBW@béPehatrix f or

‘pr ot eibes tabbimdly/ ndiese Metsi apprdphighest ef esobaeipnot eira®plewsr e. used for

i nter o X &idta &l 4 ' B | dey ,t btai n' accurate nass
determnations for tﬁ% saﬁ%%g%h%g éﬁaﬁ%%%%?eﬁgng gsgmnglgpl anal yzed usi ng

a 1: 2 @S0 7 June 2005 o

15 Table 3 |
Fusion Protein Expected Mass | Mass determined
' (KDa) . ' by Mass Spec
; | . ‘ (kDa)
Val ~GLP-1-TgG1 59.08 61.94
Val®-Glu’’-GLP-1-IgGl | 59.23 © 63.61
Gly -GLP-~1-IgGl | 59.00 62.93
Val -GLP-1-CEx-IgGl 60.45 65.1-65.6
) | val'-Glu”’-GLP-1-CEx-IgG1 |  60.69 6586
Exendin-4-1gGl | , 60.69 - | 65.86
Val -GLP-1-Linker-HSA 70.70 | 69.89, 70.74
Exendin-4-HSA . 70.56 " 70.62
Exendin-4-Linker-ESa _71.86 | 71.62

CEx  refers to a C-texrminal extension and comprises the
sequence of Ser-Ser-Gly-Ala-Pro-Pro-Pro-Ser, - _ o
Ligker is Gly-Gly—Glyeely*Ser—Gly—Gly—Gly—Gly-Ser—Gly~ Gly- -
Gly-Gly-Ser. ' ‘

20




WO 02/ 46227 PCT/USO /43165 - 78 10 15 matrix dilution. The instrunent was
initially set up under the follow ng |inear detector condiytjuaaogour ce
Vol t age: wtfo286k@V Pul se Voltage: 3.0 keV 5 Extraction Vop¢pgSer88s0 keV
Laser Coarse: 50 Focus Vol tage: 16.0 keV Laser Fine: 50 Linear detector:
-3.7 keV P.A D.: (off line) These settings were nodified (as--needed) to give
the best signal/noise ratio and highest resolution. Table 3 provides a
characterization of different GP-1 fug®on proteins. Table 3 Expected Mss
Mass determ ned Fusion Protein(KbDa) by Mass Spec (kDa) Val

- GLP-1-19Q 59, B38hA % 2 229124 ;
-GLP-1--.1gGl59700% Vat - —1-C oG 60

© -@LP-1- CEx- | gG&t6D. 36@76151‘8‘6 @&e‘%ﬁ? nf’AS’r@G BGOG%BSSvaébe present
- GLP- 1- LiinkesntdoAY 0o d 06Ot BPat & Oci{d Exendi Be&eﬁSéZ“Ow5§7Qs§%ssed using

Exendi n- 4- Li nker - HSA71. 5671. 62 refe s to termn xtensi on and

conpri ses Hat Fr RGNS o?u%%raéiikoﬁﬁy %Fﬁrlgﬁg EPP?&Q é%% EPnker is
dy- Gy- Gep-fiangd, Sexe G- A andly-H yPSeent Mo- &, 3207323 y-Ser. 20 7 June
2005

respectively. The activity of these compounds relative to
the activity of ValstLP—1(7-37)OH is reported in Table 4.
Figure B represents in vitro dose response curves for va18-
GLP-1 and Exendin-4 fusion proteins. In addition, Table Sa
10 ‘and 5b provide the in vitro activity of a large group of
i%} _ GLP-1 analogs that can be fused to an Fc or an albumin
' protein to make biologically active fusion proteins. These
activities are compared to GLP-1(7-37)0H. |

15 fTable 4: In vitro activity of GLP-1 fusion proteins

Fusion Protein _ | In Vitro Activity

, | (% of va1®-eLp-1)
. val®-GLP-1-IgGl | 1
Exendin-4-IgGl | 240
Val®-GLP-1-Linker—HSA 0.2
Exendin-4-HSA ‘ ' 20
_”} ' Exendin—4—Linker—HSA ' | ] 90
Exend1n—4 y : 500
val® ~G1u ‘_GLp-1- gér | 3.7
Gly ~GLP-1-IgGl - 3.3
Val®-GLP-1-CEx-IgGl 33
" Val -Glu“’-GLP-1-CEx-IgGl 29
Gly -Glu®°-GLP-1-C2-TgGl . 75
Gly ~Glu®’-GLP-1-CEx-Linker-IgGl | 150
° Exendin-4-C2-IgG1 ] " 250
Exend1n-4 LlnkerulgGl o 330
Gly —Glu ‘-GLP 1-CEx-Linker-HSA | 4
Gly ~Glu® - -GLP-1-CEx-Linker-IgGd 80




- WO 02/46227 PCT/USO/-13165 - 79 Exanple 6: Activity of heterol ogous
- fusion proteins: The ability of the fusion proteins of th?JBB@ﬁﬁﬁ%

I nventy ctivate the G.P-1 receptor was assessed usin In"vitro
assayghggghegg t hose described in EP 619,322 to 5 Gelfdﬂﬁ?ggp“éﬁﬁ, and U.S.

Patent No. 5,120,712, respectively. The activity of these.conpounds
relative to the activity of Val8-G.P--1 (7-37) OHis reported in Table 4.
Figure 8 represents in vitro dose regponse curves for Val 8- GLP-1 and

Exendi n-4 fusion proteins. In addition, Table 5a 10 and 5b provide the in
| GLP-1 anal ogs that can be fused to an

It AGH f .alar rou f !

\IQ: (r)? g%}éa?gb%%lﬁs 5 6 eC'P_ ﬁtﬁqgmrfgig BbERGHeRI AYC aEPRREL FESI shepr ot ei ns.

These ﬁﬁﬂuﬂnQ&(ﬁizﬂ&;%ﬂﬂqﬁﬂkykﬁbaékfb4Pfosﬁiékgeﬁ5 Table 4: In vitro
_activi&%nﬁeﬁlﬂsIGHMﬁGhx+Qﬁyﬂaﬂysséhs&lwkéiym@nyugl§¢gég_@@%Lvciy_of

Val 8- GgR, Al - GLP-1-1gG | Exendin-4-19gQ3.240 Val -G&.P-1-Linker-HSAO. 2
Exendin-i%ﬁgxg6kﬁ%endin-4-Linker-HSA90 Exendi n-4500 Val -Qdu

- G- 1CRgGIs. Bet -Cer-Gl@-Bl-ak-dEl SeB-¥ay-af@d P- 1- CEx- 193 3.3 Val -du
 -GLP-1-CEx-1g@d29.Qy -Gu -GP 1-cz@|2tga 75 Ay --Glu

- GLP- 1- CEx- L Nk &MAIGPES6 EESRTEE F | 'dts 2505 Bermrot«ing nker - | gG 330 Gy
-G u - GeBotriBBd linkebl85A4 Gna -4 Glie -ArfirdsGRxsd | Nk egab HHERH 7 fyne 2005
WO 02/ 46227 PCT/ USO /43165 - 80 :

Val®-GLP-1-Human serum albumin amino acid sequence is

.10 ' represented by SEQ ID NO: 13.

L 1

61
121
181
241
301
361
421
481
541
601

15
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HVEGTFTSDV
YLQQCPFEDH
CCAKQEPERN
YAPELLFFAK
AFKAWAVARL
SISSKLKECC
FLYEYARRHP
ONCELFEQLG
EDYLSVVLNQ
HADICTLSEK
EEGKKLVAAS

SSYLEGQAAK
VKLVNEVTEF
ECFLQHKDDN
RYKARFTECC
SORFPKAEFA
EKPLLEKSHC
DYSVVLLLRL
EYKFQNALLY
LCVLHEKTPV

EFTAWLVKGR
AKTCVADESA
PNLPRLVRPE
QAADKAACLL
EVSKLVTDLT
TAEVENDEMP
AKTYETTLEK
RYTKKVPQVS
SDRVTKCCTE

GDAHKSEVAH
ENCDKSLHTL
VDVMCTAFHD
PXLDELRDEG
KVHTECCHGD
ADLPSLAADF
CCAAADPHEC
TPTLVEVSRN
SLVNRRPCFS

ERQIKKQTAT, VELVKHKPKA TKEQLKAVMD

QAALGL ([SEQ ID NO: 13]

RFKDLGEENF
FGDKLCTVAT
NEETFLKKYL
KASSAKORLK
LLECADDRAD
VESKDVCKNY
YAKVFDEFKP
LGKVGSKCCK
ALEVDETYVP
DFAAFVEKCC

KALVLIAFAQ-

LRETYGEMAD
YETARRHPYF
CASLQKFGER
LAKYICENQD
AEAKDVFLGM
LVEEPQNL.IK
HPEAKRMPCA
KEFNAETFTF
KADDKETCFA

8 . , ‘
val -GLP~;-L1nke;—Human serum albumin amino acid sequence

61
121

GEENFKALVL
CTVATLRETY

IAFAQYLOOC
GEMADCCAKQ

represented by SEQ ID NO: 14.
1 HVEGTFTSDV SSYLEGQRAK EFIAWLVKGR GGGGGSGGGE SGEGESDAHK SEVAHRFKDL'

PFEDHVKLVN EVTEFAKTCV ADESAENCDK
EPERNECFLO HXDDNPNLPR LVRPEVDVMC

SLHTLFGDKL
TAFHDNEETF

181

LXKYLYEIAR

RHPYFYAPEL

LFFAKRYKAA

FTECCQAADK

AACLLPKLDE

LRDEGKASSA .

242
30
361
421

481

541

35 601

301

KQRLKCASLO

"‘DDRADLAKYT

VCKNYAEAKD
DEFKPLVEEP
SKCCKHPEAK
ETYVPKEFNA
VEKCCKADDK

KFGERAFKAW
CENQDSISSK
VFLGMFLYEY
ONLIKQONCEL
RMPCAEDYLS
ETFTFHADIC
ETCFAEEGKK

AVARLSQRFP
LKECCEKPLL
ARRHFDYSVV

VVLNQLCVLH
TLSEKERQIK

KAEFAEVSKL
EKSHCIAEVE
LLLRLAKTYE

EKTPVSDRVT
KOTALVELVK

VTDLTKVHTE

NDEMPADLPS
TTLEKCCAAA

KCCTESLVNR
HKPKATKEQL

LVAASQAALG L [SEQ ID NO: 14]

‘CCHGDLLECA
LARDFVESKD
DPHECYAKVF

is

FEQLGEYKFQ NALLVRYTKK VPQVSTPTLV EVSRNLGKVG -

RPCFSALEVD

KAVMDDFRAF



CEx refers to a C-term nal extension and conprises the sequence of

Ser-Ser-dy--Ala-Pro-Pro-Pro-Ser. Linker is 7June2005
Gy- G y-Wolonkdy-Ser-Gy-Ay-Ay-Ay--Ser--Gy- Ay . oﬁﬁfe Qis
Ser-Ser-Ady-Al a-Ser-Ser--@y-Ala. The am no acid sequences 0 e Tusion

proteins described in Tables 3 and 4 are represented in SED.LD NO 13 to
SEQ ID NO 31. Val 8--G.P-1-Human serum al bumin am no aci d Sequence is 10
represented by SEQ ID NO 13. 1 HVEGTBISBV SSYLEGQAAK EFI AWL.VKGR GDAHKSEVAH
RFKDL GEENF KALVLIAFAQ 61 YLQQCPFEDH VKLVNEVTEF AKTCVADESA ENCDKSLHTL

FCDKLCTVAY R@[ﬁ E%ﬁ@ 11¢% ENLPRLVRP VDV AFHD
"NEETFLKI CYL YEI ARRHPYF 181XC§€§8 EF§§m5$E§§E$EE%l 5 LRDEG

KASSAKQRIK 28 ale@FGER 2 AR g@BLIéﬁﬁgP FA EVSKLVTDLT KVHTECCHGD
LLECADDRAD LAKYICE e%%bl SISSKL&ACC EKPLL Ké& ‘| AEVENDEMP ADLPSLAADF

VESKDVCKNY: AEERFRASPHF S YEEEAK VEREARIYISROFSRBAAPPPIY CARASASETT [GERGIDBABADPHEC
YAKVFDEFKEL [EVERRGNLE mmmmmmpmvmsmﬁbvﬂsm
AT M S S
OFAAPVERE BN R, ok ghthbe ok Vioer @5&5@? THAREA PEHLPKLDEL

Val 8- GLP?4: BEFWBM&MC%M%%WA WHRLSORERK aﬁemasmennwa@r esent ed
by SEQ | BVINCHGILLECRS WET@VS%\&.E&@%KMEE
. SGGGGSDAj—&i sgyﬁyﬂgwem%ﬁaggm%m é&bﬁ%@ KTCV

ey S R AT PrECCOMADK

CgCLLPKLﬁ% IV BB ES ACCEIREARRYPREASILEV NF@F@\‘FWWAREWFPPMAEW&EVSKL
DLTKVHIE, POSHEBVDECXVBKIFNEO hmAWEWWWEQﬂSHG AEVE

NDENPADLRS b ESKRrca@bo¥ SN ARAILR: &@%@Q@V}é 5L LLRLAKTYE
TTLEKCCAAA DPHECYAKVF 421 DEFKPLVEEP CNLI CNCEL F ‘NALLVRYTKK

VPQVSTPTLV EVSRNLGKVG 481 SKCCR- HPEAK RMPCAEDYLS WLNQLCVLH EKTPVSDRVT
cciESL\}FWWHIsAtEWHSaQrMWEﬁM ST HADLE FeGEERREI ks KQTALVELVK

HKPKATKE,LQ&p DDK ETCFAEECKK LVAASQAALG L [SEQ ID .
NO 14] June 200 %ﬁggg g%£¥5K55¥AU801/43165 - 81 '

HGEGTFTSDL SKQOMEEEAVR LFYEWLKNGG PSSGAPPPSD AHKSEVAHRF KDLGEENFKA

61 LVLIAFAQYL QQOCPFEDHVK LVNEVTEFAK TCVADESAEN CDKSLHTLFG DKLCTVATLR

121 ETYGEMADCC AKQEPERNEC FLQHKDDNPN. LPRLVRPEVD VMCTAFHDNE ETFLKKYLYE

20 181 IARRHPYFYA PELLFFAKRY KAAFTECCQA ADKAACLLPK LDELRDEGKA seAKQRLKcA
- 241 SLQKFGERAF KAWAVARLSQ RFPKAEFAEV SKLVIDLTKV HTECCHGDLL ECADDRADLA

301 KYICENQDSI SSKLKECCEK PLLEKSHCIA EVENDEMPAD LPSLAADFVE SKDVCKNYAE.

361 AKDVFLGMFL YEYARRHPDY SVVLLLRLAK TYETTLEKCC AAADPHECYA KVFbEFKan

421 EEPQNLIKON CELFEQLGEY KFQNALLVRY TKKVPQUSTP TLVEVSRNLG KVGSKCCKHP

| } 25 481 EAKRMPCAED YLSVVLNQLC VLHEKTPVSD RVFKCCTESL VNRRPCFSAL EVDETYVPKE
S - 541 FNAETFTFHA DICTLSEKER QIKKQTALVE LVKHKPKATK EQLKAVMDDF AAFVEKCCKA
. 601 DDKETCFAEE GKKLVAASQA ALGL [SEQ ID NO: 16] S

KAVNMD

Exendin-4- Llnker -Human serum albumin amino acid sequence is

30 represented by SEQ ID NO: 17.

" 1 HGEGTFTSDL SKQMEEEAVR LFIEWLKNGG PSSGAPPPSG GGGGSGGGGS GGGGSDAHKS

61 EVAHRFKDLG EENFKALVLI AFAQYLQQCP FEDHVKLVNE VTEFAKTCVA DESAENCDKS

. 121 LHTLFGDKLC TVATLRETYG EMADCCAKQE PERNECFLQH KDDNPNLPRL VRPEVDVMCT

| 181 AFHDNEETFL KKYLYEIARR HPYFYAPELL FFAKRYKAAF TECCQAADKA ACLLPKLDEL
35 241 RDEGKASSAK QRLKCASLQK FGERAFKAWA VARLSQRFPK AEFAEVSKLV TDLTKVHTEC
301 CHGDLLECAD DRADLAKYIC ENQDSISSKL KECCEKPLLE KSHCIAEVEN DEMPADLPSL
361 AADFVESKDV CKNYAEAKDV FLGMFLYEYA RRHPDYSVVL LLRLAKTYET TLEKCCAAAD .

421 PHECYAKVFD EFKPLVEEPQ NL;KQNCELF EQLGEYKFON ALLVRYTKKV PQVSTPTLVE



Gly8- Glu22- GLP- - 1- CEx- Li nker - Human serum al bumi n am no acid sequence is
represented by SEQ ID NO 15. 1 HGEGTFTSDV SSYLEEQAAK EFI AW MKERQGSSGAPPPSG
GOGGESGEEES GGCGSDAHKS 61 EVAHRFKDLG EENFKALVLI  AFAQYL FEDHVKLVNE
VTEFAKWS/RHEBAENCDKS 5 121 LHTLFGDKLC TVATLRETYG EMA KB "BERNECFLQH
KDDNPNLPRL VRPEVDVMCT 181 AFHDNEETFL KKYLYElI ARR HPYFYAPELL .EEAKRYKAAF
TECCQAADKA ACLLPKLDEL 2.41 RDEGKASSAK QRLKCASLQK FGERAFKAVA VARLSQRFPK
AEFAEVSELV TDLTKVHTEC 301 CHGDLLECAR, DRADLAKYI C ENQDSI SSKL KECCEKPLLE
KSHCI AEVEN DEMPADLPSL 361 AADFVESKDV CKNYAEAKDV FLGVFLYEYA RRHPDYSVVL

L LRLAKT Ty It Cloped o difipgzitn RIBESRIA %E&Rhﬁﬁmvﬁbh@@&hﬁbﬁMYKFQ\l

TPVSORI CrER e E B e PR

QT AL VELSRHARBREFHRE QFRCC K3 BRKEAFITPISERGAE Y W@Eﬁcﬁﬁww VAASQAALGL ( SEQ
I D NO 153 15 Exendi n- 4- - Human serum al bumi n am no aci d sequence is
r‘epresent SEQ I D NO |, 16. 1 HGEGTFTSDL SKQVEEEAVR LF| EW.KNGG PSSGAPPPSD
AHKBEVAYRE %éESﬁ@i LNV 2 AFAGIEICERPRECFRRE ERARYTEFRR FEOABRSAEN
CDKSLHTLFG D1t LCTVATLR 121 ETYGEMADCC AKQEPERNEC FLOQHKDDNPN LPRLVRPEVD
VWCTAFHRIRE ErFLKKYLYE 20 . " 181 | ARRHPYFYA PELLFFAKRY KAAFTECCQA ADKAACLLPK
L DEL RDEGHAHSSAKERIVKEXYLEGRAAK BFQMAGKRAFCAKANYEYARLIBOPREPIGAEELEE? SBIKLAVTDL TKV

EEEESHA Epﬁ@&@ﬁﬁﬁ%ﬁpﬁ@w\ébm&r Wﬁbﬂeﬂﬁsﬁ&b&?w&l&/gﬁ
ARADPH ﬁ@%&ﬁ%ﬂiﬁé«é@&é%m vSTP
TLVRY SRS IRTEEKIEE KR RV EVERS NCEPRENE S@WLW@E KﬁW@@“F&/TKCCTESL
'VNRRPCRRAL SESVBERANPREY TOB 41 STF NASK HEERIAIIDNGT ISEKER Q KKQTALVE L VKHKPKATK

KAVMDDF AAFVEKCCKA 601 DDKETCFAEE GKKLVAASQA ALGL [ SEQ I D NO. 16]
Exendi n-4-4.i nker - Human serum al bumi n am no acid sequence:is 30 represented
by SEQ Vel NOLE-A-Gex-I4dEGRETSDLa SKOMERREAYR ¢ B £ \W KNGS PSSEARPPSG
GGGGSGGEEGES GGEGGSDAHKS 61 EVAHRFKDLG EENFKALVLI  AFAQYLQQCP FEDHVKLVNE.
VTEFAKTRER BESKENGS 121 LHTLFGDKLC TVATLRETYG EMADCCAKQE PERNECFLCH
-TE%EB':,I& PﬂHﬁ@Eﬁ@V%E@@MEm& déBep¥Eh %MM@AWR\é@EK
AEFAEVS %%% \é_ KPLLE
KSHCI Aé\?éN%WRﬁYP@”@%’PNAﬁmB\‘/ RERRAERK OV ERE @?’KT RERFBDYSWWL
L L RLAKP¥E TEETEROEAANIVEGPYP P HEDEREIFE QRPRNKVEE FULREPFIORCEY SKLERKSE YKFQN
ALLVRY BHKVrwWOHSTHSE LM EAUre YROEELSLSP GK [SEQ ID NO: 19]

20 \ - .-

i

l":

8 22 . ‘
Val -Glu GLP-1-IgGl amino acid sequence is represented by .

SEQ ID NO: 20.
Ny 1 HVEGTFTSDV SSYLEEQAAK EFTAWLVKGR GAEPKSCDKT HTCPPCPAPE LLGGPSVFLF
) 61 PPKPKDTLMI SRTPEVICVV VDVSHEDPEV KFNWYVDGVE VHNAKTKPRE EQYNSTYRVV
25 121 SVLTVLHQODW LNGKEYKCKV SNKALPAPIE KTISKAKGQP REPQVYTLPP SREEMTKNQV
181 SLTCLVKGFY PSDIAVEWES NGQPENNYKT TPPVLDSDGS FFLYSKLTVD KSRWQQGNVF
241 SCSVMHEALH NHYTQKSLSL SPGK [SEQ ID NO: 20]

8 22 . .
Val:-Glu GLP-1-CEx-IgGl amino acid sequence is represented

30 by SEQ ID NO: 21.
' 1 HVEGTFTSDV SSYLEEQAAK EFIAWLVKGR GSSGAPPPSA EPKSCDKTHT CPPCPAPELL
61 GGPSV_'FLFPP KPKDTLMISR TPEVTCVVVD VSHEDPEVEF NWYVDGVEVH NAKTKPREEQ
121 YNSTYRVVSV- LTVLHODWLN GKEYKCKVSN KALPAPTEKT ISKAKGQPRE PQVYTLPPSR
181 EEMTKNQVSL TCLVKGFYPS DTAVEWESNG QPENNYKTTP PVLDSDGSFF LYSKLTVDKS '
- 35 241 RWQQGNVFSC svmlmma YTOKSLSLSP GK [SEQ ID NO: 21 -



WO 02/ 46227 PCTI US01/ 43165 - 82 481 VSRNLGKVGS KCCKHPEAKR NPCAEDYLSV
VLNQLCVLHE KTPVSDRVTK CCTESLVNRR 541 PCFSALEVDE TWPKEE%@E%%%CT

L SEKERQ KR O8HREVEL VKH KPKATKEQLK 601 AVNVDDFAAFV EKCCKA KL
VAASQAALGL [SEQ I D NO 171 Val8--G.P-1-1gd am no acid sequences
represented by SEQ ID NO 18. 1 HVEGTFTSDV SSYLEGQAAK EFI AW.VKGR GAEPKSCDKT
HTCPPCPAPE LLGGPSVFLF 61 PPKPKDTLM. §RTRPEVTCW VDVSHEDPEV "KFNWYVDGVE
VHNAKTKPRE EQYNSTYRW 121 SVLTVLHQDW LNGKEYKCKV SNKALPAPI E KTI SKAKGQP
REPQVYTLPP SREEMBNQV 10. 181 SLTCLVKGFY PSDI AVEVES NGQPENNYKT TPPVLDSDGS
FFLYSKLT@MKS?\?\BQG‘N?%”:LZE?’%@‘WB&EH RINFFQESBICNSIRR § SIRPIIF NG e 8]

+ Val $--A.P-1-Cex-19gGL ami_no acid sequence is represented by SEQ I D NO 19.

15 1 HVEEYFFEBV 1ESNEGARAK EFI AW VKGR GSSGAPPPSA EPKSCDKTHT CPPCPAPELL 61
GGPSVFLFPP:. KRBT tdpSRs SR ERGIGN Vv AWBEaP EYSEn SSA REVEMIt TNAKIDSPRERERL 121
YNSTYRWS Y, _ 181
EEMTINOVSL %%é@%%%ﬁiv@é%%am%ﬂ% e s T
RGO 8L SRR RIS, G R TS P TRET TGTRSRPRE FOVIILEDSR

Val 8. - GL4$D GERTHNQVSG) TAVKAGYBSCPIAVERESNG ORENEKI'EP (FVEBFRGSEF (RYSBEIYDKD NO.  20.
1 HVEGTFISDVwESM i EEOAAKHER AL WCHSL GATPKSANEE T GBPCPAPE LLGGPSVFLF 61
PPKPKDTLM SRTPEVTCW VDVSHEDPEV KFNWYVDGVE VHNAKTKPRE EQYNSTYRW 121
SVLTVLHQDW ENGKE CKV SNKALPAPI E KTl SKAKGQP REPQVYTLPP SREEMIKNQV 181
SLTCLVKGEYyPSBiA E\AESW@@ENNYKEe}PEyGSB&SnEFIa\ﬁIﬂ FBRSFSRMSONVF 241
SCSVMHEALH NHYTQKSLSL SPGK [SEQ I D NO 20] Vzil $- GLu22GLP_. 1- CEx- | gGL ami no
_aci diGequeptesientiegpibes SEedD BO:bR3SEQ I D NO 21. 1 HVEGTFTSDV SSYLEEQAAK

TREVTOD VEEELLETRE RO eVt P R S EIv B N
GKEYKCKVS REFSABIPER 1 HESKA RSV PIE PP RSP TE EVR EVEANFRRR)PEVIFNWYVD |
TCLVKGFYPSDIGKVERESNG KPENMACY TFVVEVLDSBOSMLNCKSKE TYDRBALES FZARTIRWAOGNVFSC

SVMHEAL HNg 3 Gt Rsplvle St piskebitk QudviSL NIvk2d By D1 A 4@ 8R50rENS Ik PESAYEM \

15 241 DGSFFLYSKL TVDKSRWQOQG NVFSCSVMHE ALHNHYTQKS LSLSPGK {SEQ ID NO: 23]

8 22 - , , .
Gly -Glu GLP-1-CEx-Linker-IgG4 amino acid seguence is

represented by SEQ ID NO: 24.
_ 1 HGEGTFTSDV SSYLEEQAAK EFIAWLVKGR GSSGAPPPSG GGGSGGGGSG GGGSAESKYG
20 - 61 PPCPSCPAPE FLGGPSVFLF PPKPKDTLMI SRTPEVTCVV VDVSQEDPEV QFNWYVDGVE
121 VHNAKTKPRE EQFNSTYRVV SVLTVLHODW LNGKEYKCKV SNKGLPSSIE KTISKAKGQPR
181 REPQVYTLPP SQEEMTKNQV SLTCLVKGFY PSDIAVEWES NGQPENNYKT TPPVLDSDGS
241 FFLYSRLTVD KSRWQEGNVF SCSVMHEALH NHYTQOKSLSL 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 GGESGGGGSA EPKSCDKTHT CPPCPAPELL GGPSVFLFPP KPKDTLMISR TPEVICVVVD
_ +121 VSHEDPEVKF - NWYVDGVEVH NAKTKPREEQ YNSTYRVVSV LTVLHQDWLN GKEYKCKVSN'-
30 181 KALPAPIEKT ISKAKGQPRE PQVYTLPPSR EEMTKNQVSL TCLVKGFYPS DIAVEWESNG
241 QPENNYKTTP PVLDSDGSFF LYSKLTVDKS RWQOGNVFSC SVMHEALHNH YTQKSLSLSP -
.. 301 GK [SEQ ID NO: 25}

) 22 : ' : ) . . ) :
Gly -Glu GLP-1-2Linker-IgGl amino acid sequence is

35 represented by SEQ ID NO: 26.




G y8-d u22G.P-1--C2-1g@ amno acid sequence is represented by SEQ I D NO
22. 1 HGEGTFTSDV SSYLEEQAAK EFI AWLVKGR GSSGASSGAA' EPKSCDKTHTLGEPBGRAPELL 61
CCPSVRVBRR/4ERKI DTLM SR TPEVTCVVWD VSHEDPEVKF NWYVDGVEVHMAKIKRBREEQ 5 121
YNSTYRWSV LTVLHQDW.N GKEYKCKVSN KALPAPI EKT | SKAKGQPRE PQVYTLPPSR 181
EEMIKNQVSL TCLVKGFYPS DI AVEVEESNG QDENNYKTTP PVLDSDGSFF LYSKLIVDKS 241
RWQQGNVFSC SVMHEALHNH YTQKSLSLSP &K [SEQ I D NO 22]

Gly8-d u22G_P- 1-- CE x-Linker-1gd “afino aci d sequence is 10 15 represented
by SEQ I g%g E%@ HGEGTETSDV SSYLEE%#FI AW VKGR GSSGAPPPSG 61
DKTHTCPPCBAPE SV PPKPRBYLY MRS GG SECERASHIRNFCERCTFASEQYNSTY

' RVWSVL T8 FREFBIERKK EYRPPCP3.PE GRRRESTALFT PWTWWH@WSDI AVE 241
DGSFFWkFWME&E%METMmeﬁQDW LNGKEYKCKY SNKALER

. dys 2g§§3 EPKSC . " CVWVDVSHED

Ng/KFq Rl %WE&#%E% WE%ﬁIGQE%IS@( [SEQ I D
y %NN E?WB&%&%HEEW@WEM@W d BSEVMHERH BHKERKSRAL SPEKHGEGTFTSDV '

SSYL EEGERKITEFRPAVISIKGR GSSGAPPPSG GGGSGGGGSG GGGSAESKYG 20 61 PPCPSCPAPE
FLGGEPSVFLF PPKPKDTLM SRTPEVTCW VDVSQEDPEV QFNWYVDGVE 121 VHNAKTKPRE
EQFNSTYRW SVLBRAHQDW LNCKEYKCKV SNKGLPSSI E KTl SKAKGQP 181 REPQVYTLPP
.S@EW@WQWMN@EWE&W&TSE&B&&BSD@& 1261 eEERYSRLTVD

GNVE SCSVVHEALH NHYTQKSLSL SLGK [SEQ I D NO 24] 25
y8- @ ERY A0 N¢5-91i nker-1gd amino acid sequence is, represented by SEQ

IIDNO 2SuGELTHSOUT ERl¥on Bl rpTkmidRe Ry setsde s SEHERRYKE; 103; Skrhide KALPAPI EKT
241 QD%N%XIELLG%%S@EFL)%Q&PLMISRTP Ev'isvvvnjs HEDPEW{FN:? YVEGVEVHNA

\5 121 KTKPREEQYN STYRVVSVLT VLHQDWLNGK EYKCKVSNKA 1,PAPTIEKTIS KAKGQPREPQ
: 181 VYTLPPSREE MTKNQVSLTC LVKGFYPSDI AVEWESNGQOP ENNYKTTPPV LDSDGSFFLY
241 SKLTVDKSRW QQGNVFSCSV MHEALHNHYT QKSLSLSPGK [SEQ ID NO: 27]

15
: 8 22 25 33
Gly ~Glu -Val  -Ile ~GLP-1-CEx-Linker-IgGl amino acid

sequence is répresented by SEQ ID NO: 28. A
1 HGEGTFTSDV SSYLEEQAVK EFIAWLIKGR GSSGAPPPSG GGGSGGGGSG GGGSAEPKSC
61 DXTHTICPPCP APELLGGPSV FLFPPKPKDT LMISRTPEVT CVVVDVSHED PEVKENWYVD
20 121 GVEVHNAKTK PREEQYNSTY RVVSVLIVLH QDWLNGKEYK CKVSNKALPA PIEKTISKAK
_18'1 GQPREPQVYT LEP‘SREEMTK NQVSLTCLVK GFYE;SDIAVE “WESNGQPENN YKTTPPVLDS
241 DGSFFLYSKL TVDKSRWOQG NVFSCSVMHE ALHNHYTQKS LSLSPGK [SEQ ID NO: 28]

Exendin-4-IgGl amino acid sequence is represented by SEQ ID

>k mo: 29.

1 HGEGTFTSDL SKQMEEEHVR LFIEWLKNGG PSSGAPPPSA EPKSCDKTHT CPPCPAPELL
61 GGPSVFLFPP KPKDTLMISR TPEVTCVVVD VSHEDPEVKE NWYVDGVEVH NAKTKPREEQ
121 YNSTYRVVSV LTVLEQDWLN GKEYKCKVSN KALPAPTEKT ISKAKGQPRE PQVYTLPPSR
181 EEMTENQVSL TCLVKGFYPS 'DIAVEWESNG QPENNYKTTP PVLDSDGSFF LYSKLTVDKS
3p 241 RWQQGNVFSC SVMHEALHNH YTQKSLSLSP GK [SEQ ID NO: 29].



SSYLEEQAAK EFI AW.VKGR GSSGAPPPSG GGGSGGGGSG GGGSGGGEGSG  EPKSCDKTHT
CPPCPAPELL GGPSVFLFPP' KPKDTLM SR TPEVTCWVD  NWVDGVEVH NAKTKRREESS
YNSTYRWSV LTVLHQDW.N GKEYKCKVSN | SKAKGQPRE PQVYTLPPSR EEMIKNQVSL
TCLVKGFYPS BHMJEWESNG  PVLDSDGSFF LYSKL VDKS RWQQGNVFSC SVHESAIMMIGS
YTQKSLSLSP NO. 25] Gly8-d u22G.P--1-2Linker--1g3@ am no aci-d sequence is
- 35 represented-by SEQ ID NO 26. 7 June 2005 WO 02/46227 PCT/ OSQl / 43165 -
84 1 HGEGTFTSDV SSYLEEQAAK EFI AW.VKGR . GGGGGSGGEEG SGEGEGSGEEG SGEEGSGEEG 61
SAEPKSCDKT HTCPPCPAPE LLGGPSVFLF PPKPRDTLM SRTPEVTCW VDVSHEDPEV 121
'KFNWYVDGVE VHNAKTKPRE EQYNSTYRWV SVLTVLHQDW LNGKEYKCKV SNKALPAPI E 181
KTI SKAK%E?_P%P LPP_SREEMTKNQV SLTCLVKGFY PSDI AVEWES NGQPENNYKT 5 241
. TPPVLDS EWS% FYDTRERVEXIERY=2SESV A QHY FQRSESIe sSPGied] $5QSED NO 26]
Gly8- 3 u2B8@iP- 138CEXx-1gd ami no acid sequence is represented by SEQ I D NO
27. 10 1 ;{PGEngTSDv SSYLEEQAAK EFI AWLVKGR GSSGAPPPSS SGAPPPSAEP KSCDKTHTCP
15 61 PCPAPELLEC PRVRR VROFIIFSRIAS ESAGRYISASY SPKEIDRENK CRYV PAPBGYEVHNA
121 WKPNEEWWMEHWYWW WRARIGEETH SakARREREPQ 181

VYTLPPSREE WUHRVGET G SRl ARSI B KERERY kD E@S,Fpg,gk 241

?EIKI;;\/%?Z%% I %XF&E@E?Y %mﬂ n . M nBVL'oRﬁDHSFFsé’ PEHTVEES 5

r epr esent’édRESRCEEESS SVIEFALYEH YTQK%@?FGISDVEQSHEEQWK EFI AW.| KGR
. GSSGAPPPSG GGGSGGGGSG GGGSAEPKSC 61 DKTHTCPPCP APELLGGPSV FLFPPKPKDT

LM SBTPEY e AMYDVSHED, B ,J_Ey ngo %;éé R%WCKTK PREE YNSTY SVLTVLH
QDW.NGKEYK_CKVSNKALPA Pl E | SKAR 181 EPPSRE ¥CLVK
YPSDI AR VIEBNEZPERR: YKTTPPVLDS 241 DGSFFLYSKL TVDKSRV\QQG NVFSCSVVHE

“ALHNHYTQKS k&c&?ﬁfnﬂ SRSMHERANOL F 28, ks E NSl 4?93&;9 sﬁég\@%‘&ﬁ{?ﬁﬁ%&ence s

repr esentggdy, FT =

PSSGAPPP %%%%Hé%%%&ﬁélg%%& PrEUB RORBYTRPSEETRYGAND

VSHEDP BRREFRPREEVSVLTVLH QDWLNGKEYK CKVSNKALPA PTEKTISKAK :
181 GOPREPQUYT LPPSREEMTK NQVSLTCLVK GFYPSDIAVE WESNGOPENN YKTTPPVLDS

241 DGSFFLYSKL TVDRSRWQQG NVFSCSVMHE ALHNHYTOKS LSLSPGK {SEQ ID NO: 31i]’
Table 5a: In vitro GLP- l analog act1v1ty

GLP -1 Receptor

GLP-1 Compound Act;vatlon
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 ,
Val®-alal-GLP-1(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®-Giu*-GLP-1(7-37)0H  0.047




. Receptor Activati o

121 YNSTYRWSV LTVLHQ@DW.N GKEYKCKVSN KALPAPI EKT | SKAKGQPRE PQVYTLPPSR . 181
EEMTKNQVSL TCLVKGFYPS DI AVEWESNG QDENNYKTTP PVLDSDGSFF LYSKUTin®ES0s 30 241
aRVWQQGNWISi2/+aAYHEALHNH YTQKSLSLSP GK [ SEQ I D NO. 291 7 JrcwuM081440

02/ 46227 PCT/ USO N3165 -- 85 Exendin-4-C2-1gGl amino acid sequence is
represented by SEQ ID NO 30. 1 HGEGIFTSDL SKQVEEEAVR LFI EWLKRGG
PSSGASSGAA EPKSCDKTHT CPPCPAPELL 61 GGPSVFLFPP KPKDTLM SR TPEVTCWVD
VSHEDPEVKF NWYVDGVEVH NAKTKPREEQ 121 EANSTYRVWSV LTVLHQDW.N GKEYKCKVSN
KALPAPI EKT | SKAKGQPRE PQVYTLPPSR 181 EEMIKNQVSL TCLVKGFYPS DI AVEVESNG
QPENNYKTTP PVLDSDGSFF LYS1ILTVDKS 241 RV\QX—INVPSC SVVHEALHNH YTQ(SLSLSP (€4

[SEQ ID NO 3Qhs1@;Exensim-4¢tivkpsu! g3 angnpigaci d sequence is represent

by SEQID NGO 31. 1 HGEGTFTSDL SKQVEEEAVR LFI EW.KNGG PSSGAPPPSG GGGSGGGEGSG
GGGSAEPKSC 61 DKTHTCPPCP APELLGGPSV FLFPPKPKDT LM SRTPEVT CWDVSHED
PEVKFNWVD 124 Y RWSVL T4kl QDWNGKEYK CKVSNKALPA

Pl EKTI SKAK 15 181 REPQ\/YT LPPSREEMTK NQVSLTCLVK GFYPSDI AVE WESNGQPENN

YKTTPPVLDS 241 DGSFFLYSKL TVDKSRWQQG NVFSCSVVHE ALHNHYTQKS LSLSPGK [SEQ I D-

NO 311. Tabkg ¢33, m_\@ag_%cié;r_?%?lﬂ%pal og ac% %%ty G.P-1 ConmpoundG.P- |

7) OH1 GLP=1(7-37) OHO. 47 (n6)
25 G yn- Hi s11=GLP-1 (7-37) OH0.282 Vale-Al al | - GLP-1(7_37) OH0. 021

30Val8--Lys' (Gp . 01 Va1s-Tyr" 1 (7-37) 0H0. 81
val ' L2 i 2“)5 3‘37(7} S0 387 b 07 45225 B June 2005 POTIU SO | [ 43165

- 8 6 --
10 val®-ala®-GLP-1(7-37)0OH 0.56
";\_)’ _ _ |
val®-ser??-gLP-1(7-37)0H 0.50
val®-Asp??~GLP-1(7-37)CH 0.40
i5 | . ' '.
val®-glu?*-GLP-1(7-37)0H : 1.29
Va'la—Lyszz—GLP-l (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)0H 1.07
30 . valt- Lys -GLP- 1(7 -37)0H 0.18

- val®-His*-GLP-1(7-37)0H ~0.007



Val8- Al al s- GLP- 1(7-37) OHO. 112 Val "-Tyr ' 6-GLP-1(7-37) OHL.175 5

Val "- Lys20- GLP- 1( 7-37) OHO.33 G nL2-GLP-1(7 -- 3 7) OHO. 427 lONabbes a?'

- GLP-1( Z: ,56 Val8- - Ser22-GLP-1 (7-37) OHO.50

Val e- As@éal 71(7-37) OHO. 40 15 Val ' - GLu22- GLP- - 1( 7- - 37)F CfS0%d3165

val " Ly522 GLP- 1(7-37) OHO.58 20Val8--Pro22--GLP-1 (7-37) 0He-01

Val " - Hi s22- GLP- 1(7-37) OHO. 14 Val 8_Lys22-GLP-1 (7-36) NH20.53 25

Val "- G u22-GLP-1(7-3 6) NH21.0 G y8-G8a22~- GLP- 1(7-37) OHL. 07 30Val 8- Lys
23- GLP- 1(7- 37) OHO. 18- Val ' - Hi s29- GLP~1 (7- 37) OH0. 007 7 June 2005 WD

(12/ 46227 - 87alValys*¥LgsR41@rP31(0H37) OH 0..02 Val'-H S26-GLP-1 (7-37)
"OH 1.6 5 Vale-GLu26-GLP-: L (7-37) OH 1-5 Val8-His27-G.P-1(7-37) OH 0. 37
Val ' -Ala 27-GLP-1(7-37.) OH 0.47 10 d y8-d u34- GLP-1(7-37) OH Q.29

Val e- G U30- GLPa 1P /e B3%-6Hp01 29-335oMal $- Asp30gGLP- 1(7-37) OH 0. 15

Val e- Ser 30- GLP- 1( 7-37) OH 0. 19 Val 8- Hi s30- GLP- 1(7-37) OH 0.19 20

Val e- Glu33- GLP- 1( 7-3.-7) OH 0.039 25 30

5 val®-Glu®-GLp-1(7-37)0H 1.5
val®-His?"-GLP-1(7-37)0H 0.37
| val®-21a*’-GLpP-1(7-37)OH 0.47
. 10
— Gly®-Glu®’-GLP-1(7~37)OH 0.29
Val®-Glu’’-GLP-1(7-37)0H 0.29
15 - Val®-asp*°-GLP-1(7-37)0H 0.15
val®-Ser**-GLP-1(7-37)0H 0.19
_ VaiB—HiSBO-GLP—l(']—-B'?)OH 0.19
20 ' '
Val®-Glu®*-GLP-1(7-37)0H 0.039
- Val®-ala®®*-GLP-1(7-37)OH 0.1
25 Val®-Gly*-GLP-1(7-37)OH 0.01
val®-Glu®*-GLpP-1(7-37)0H 0.17
| Val®-Pro’*-GLP-1(7-37) OH 0.094
30 ‘ ‘ '
Val®-His’*-GLP-1(7-37)0H 0.41

Val®-Glu®*-GLP-1(7-37)OH '0.15




Val e-Ala. 33-GLP-1(7-37) OHO0...1 Val"-Gly33-.GLP-1 (7 -37) OH 0.01

Val 8- Glu34- GLP-1(7-37) OH 0.17 Val'-Pro35-G.P-1(7-37) OH 7Q,A9%005

Val 8- @3?1@2?’ 1(7-37) OH Val $-Glu35-GLP-1 (7-37) OH 0.41 01.15 PCT/ US41

/ 4316 uié’ 2005 WO 02/ 46227 - 88 - Val 8- A u36- GLP- 1 REA/ESHIHE45. 11
Val8-Hi s$36-G.P-1(7-37) OH0.22 5 Val'-H s37--G.P-1 (7-37) .OH0. 33

Val8- Leulfi - Glu26- GLP-1(7-37) OHO.23 Val "-Lys 22-d u30- GLP-1(7-37) OHO. 37
Val8-Lys 22-Glu23-GLP- 1(7-37) OH0.gp Val8- Glu22- Ala27- GLP- 1(7-37) OHL. 02
15 Val "- Glu22- Lys23_GLP--1(7--37) OH1.43 20 Val "-Lys 33-Val34-G.P-1(7-37)CH
. 0.08 Vale--Lys33-Asn34-G.P-1 (7 -37) OH 0.09

'Val 8- Gly34- Lys35- ng 1(7-37)OH 0.34 Val8- Gly36- Pro37- GLP- 1(7_37) NH2 0. 53
PCT/ US0114¥ a3t 661 u05-GleP 02(3632Y0H 89 7 Qudd 2005 PCT/USO /33165 Table .
5b. In vitro GLP-1 anal og activity GP--1 Conmpound@.P-1 Receptor Activation

GLP-1 (7-37) QHL.O
Val®-His**-GLP-1(7-37)0H 0.22
5
Val®-His3"-GLP-1(7-37)0H 0.33

Val®-Leu'®-G1lu?’-GLP-1(7-37)0H 0.23
10 val®-Lys?*-Glu®’-GLP-1(7-37)0H 0.37
Val®-Lys**-G1lu®*-GLP-1(7-37)0H 0.35

Val®-Glu®*~-a1a®’-GLP-1(7-37)0H 1.02

15
Val®-Glu®®-Lys®-GLP-1(7-37)0H 1.43
Val®-Lys*-val3-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

| Va18-91y35—1>ro3?—s1:.p-1 (7~37)NH, 0.53
25




Val -@P-1 (7--37) OH0.47 dy"-GLP-1 0-37) OH0.80 Val,,-Tyr -1 (7-37)
OH0. 80 Val -Tyr -GLP-1(7-36) NH20.52 Val™-Trp-"-GLP-1 (7-37) foHa 5as
Val W- - Ley 1 (7-37) OH0.52 Val -Val -GLP-1(7-37)

val ~Tyr %b]é%‘%*aw -3-7) OHL. 18 Ay"-Q u. 4"~ GLP-1 (7- 3%&5&%‘%"6“

Val " - Leu~~-GLP-j (7-37) OHO.24 Val "-Tyr-"-Tyr -GLP-1(7-37)QH9.70 Va] Tr
S-Qu -@P-1(7-37) OH0.80 Val -Tyr Qu -GP-1 (7-37) OHL 27 Val.-Tyr - Phe
~@P-1(7-37) OHL. 32 Val -Trp -Q@u - GEP8%( 7 37) OHL. 69, 1. 79 -d u
SGP-1(7-37)OH2.30,2.16 Val -Leu -Gu -QP-1 (7-37) OH Val -lle

- GLU"7GLP- 1(7-37)! O Val - Phe’ -G v~ GLP-2 (7-37) R 2,02 155 1,08

"Vai Trp-Q u” - GLP- 1(,7=,37) GHL. 50 10 Va GLP- 1(7-37) OH2. 40, 2.77
. v:: ~Lﬁe- Guu-G_P- 1%3@7‘%%40 o \Ya%tm ‘lﬁ'% E@Ba&@ i%?l(g?jcyo?ﬂ 88

VallLys |d u- GLP- 7'—\3;[7)€;ogn_|1' 18, Val -Txp A G-’ de ah{-l"i 50 Val Phe-Qu
. -GLP-1(]7- 37) OHO. BHEG u- GLP_1f 7- 37) OHL. 27 46227 - 90 Val
-Qu -Ueu -GP-1(7-37)0H 7 June 2005 PCTI USRaiztssn . 32
: | GLP-1(7-37)0H 1.0
Val®-GLP-1(7-37)0H 0.47
| 61y"-GLP-1(7-37)0H 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)OH 0.52
" [Val*-Teu™-GLp-1(7-37)0H 0.52
Val®-val'®~GLP-1(7-37)0H 0.52
Val®-Tyr™®-GLP-1(7-37)0H T 1.18
Gly -Glu**~GLP-1(7-37)0H , 1.03
Val"-Leu“-GLP—l(7~37)6H 0.24
[Val®—Tyr™*-Tyr™GLp-1(7-37)08 | 070
Val®~Trp™~-Glu®’-GLP-1(7-37) OH "~ 0.80
Val®’-Tyr™-Glu-GLB-1(7-37)0H | " 1.27
Val’~Tyr °-Phe™-GLp-1(7-37) O 1.32
Val’-Tyr°-Glu®-GLb-1[7-37)OH 1.69, 1.79
Val®-Trp**-~-Glu®’-GLP-1 (7-37) OH 2.30, 2.16
) [Val*-Leu™-Glu”-GLP-1(7-3710H 2.02
Val®-Ile™-Glu”-GLP-1(7-37)0H 1.55
Vala—Phe*b,—Glu“4GLP—_1 (7-37)0H 1. oé
[Val*—Trp™-GIu"?-GLp-1(7-37) OH 1.50, 3.10
’\La'l-"—Tyrw—Glu_“—GLP—l('7-37)OH 2.40, 2.77
- | Val®-Phe™ Glu®-GLP-1(7-37700 T 0.94
Val’-11e-Glu?-GLP-1(7-37)OH 1.88
Val®-Lys™-Glu*’-GLP-1(7-37) ot 118
| Val®-Trp™-GIu-GLP-1(7-37)0H | 1.50
Val®-Phe’”-GIu?*GLP-1(7-37)0H | 0.70
Val*-Phe”-GluP GLE 1 (7= ~37)OH 1,37




Val -Qu-1le-G.P-1(7-37)0OHL. 46 Val -Glu-Val - GLP-1(7-37) GQZI 136vm
-AQu -lle-GP--1 (7-37) OH0.94 Val -du-A a-GP-1(7- 37)O—|1

1.79, ]wﬁ%/\.@ 7-Asp-||e-Tyr -Qu -2.02 GLP-1(7-37)CH Vval' {'yrzeck} rp- Lv
-Gu - i.&-l(ﬁsna4w1-anu4M|4|ew32ammmﬂmﬁ73ncm
Val -Trp-Glu-lle -GP-1 (7-1.93 37)OH Val -Au=-VaV -lle -G.P-1(7-2. 30,
2.73, 3.15 37)H Vval --LOQdu-Val --GP-1 (7-2.07 37)CH Vat~—
-Cys-Lys-@P-1(7-37)OHL. 97 r Val -Cysygys-Arg -GP-~1(7-2.4,1.9 37)CH Table
6: In vitro activity of GLP/Exendl,n analogs In Vitro Peptide

by AN . I LY

bRt e
TS AR o aC T S TS S AT |
VEGTHLA SRONECOMAKE FIOM VKt P WD 05/ Aosh, 36 A
Val®-Glu®-11e’’-GLP- ~1(7-37)0H 0.94
Val’-Glu?-Ala’’—GLP-1(7- -37)0H 1.03
Val®-Glu??-I11e™-GLP-1(7-37) OH 2.21, 1.79, 1.60
Val®-Asp’-IleTyr®-Gius< 2.02
GLP-1(7-37)0H ' |
| val*-ryrP T lelu T _Gnp-1(7- 1 1.64
) 37)0H
Val®-Trp™®-Glu®?~val? -I1e°°- 2.35
GLP-1(7-37)0H |
Val®-Trp*®-Glu®’~1le> -GLP-1(7- | 1.93
|37)01 ,
_ValB—Glu“-'-Vai"’b—Ile”—GI;P-l('7— 2.30, 2.73, 3.15.
| 37)o0m
| Val®~Trp®-Glu-val®-GLp-1 (7= | 2.07
{37yon
Val'-Cys™*-Lys™-GLB-1(7-37)OH 1.97
Val“—Cy_s“-—Lys“’-ArQ”——GLP—l(74 — 2.4,1.9
3 37)0H '
‘Table 6: In vitro activity of GLP/Exendin analogs
Peptide Se'qﬁence | - In Vitro
_ Activity
(% of val®-gLp-|
_ | | | | 1(7-37)08) |
HGEGTFTSDLSKOMEEEAVRLF IEWLKNGGP-NH2 6.21
HGEGTF TSDLSKQMEEEAVRLFIEWLKNGGPSSGAPP 6.75,3.25
PS-NH2 : | |
HVEGTFTSDLSKOMEEEAVRLFIAWLVKGRG - |  2.86
{HVEGTFTSDVSSYLEEEAVRLFIAWLVKGRG . |  1.47
HVEGTFTSDLSRQMEGQAAKEFIAWLVKGRG - 0.11




91 7 June 2005 PCT/USQ /43165 HVEGTFTSDVSKQVEGQAAKEFI AW.VKGRQAD. 04
7 June 2005

PCT/US01/43165

HCEGTFT
HCEGTFT
HGEGTFT
HGEGTFT

SDL SKQVEGQAAKEFI EW.KNGGP- NH21. 44

?&@%EEAAKEFI EWL.KNGGP- NH22. 80

EAVRLFI EWLK- NGGP- NH25. 40
SDLSSYLEEEAVRLFI EW.KNGGP- NH25. 07

HAEGTFTSDVSSYLEGQAAKEFI AW.VKGRPSSGAPPPS 3. 30 - NH2
HAEGTFTSDVSKQLEEEAAKEFI AW.VKGRE. 15 H@{EGIFTSDVSSYLEGQAAKEFI EWL.KNGGP- NH22. 36
HGEGTFTSDL SKQVEEEAVRLFI AW.VKGRG3. 25 HVEGTFTSDVSSYLEEEAAKEFI AW.VKGRGL. 00 -
HVEGTFT - VCRA) 20 HAVEGTFTSBYSSYLEGOAA HAWLVKGRGL. 00

. YLEq%ﬁ/—\KI:I—I AT KEF
HAEGTET4D RENEGPAMCERPAWLVESRG e 7: | vivd SHar macoki neti cs of
Val8- GL

mﬂ@ﬂﬂmsmm&@ﬁﬁrﬂ:ﬂ&?xmﬁeﬁfﬁﬁﬁﬁcok netiq siaudy df
Val 8- GLIP- 1:‘ and _valg- 5 G P-1T-HSA WIS Eellu med—m—cynomal ogus
nonkeys j—N D ER T B{IKNGEP NI

h_ei 2h&0 purilfi ed
Val $- GLPHEECTRIG DRSS MahBuGhR FriiiAacdbaveenpouhds wer goadm rfi stered as
an int r%\{%m Brood was—T

&ug ‘%Lgm ni St rat "Om, tHected—pre=jdose and at
0. 083, 4SS FERWLENGGE-NHA 0 96! 1205.944,_ 1d8, and 216
hour s plnmsmmmmmm\mm@ﬁppﬁ

asma goRgentrdtions of

I mmunor jwﬁéve B Val -G.P-1 were determ ned using a rad|0|nnuroassay t hat
utilizes _ j j ificity is {for the
N-term 1WMV&1@HBEEH‘AR\MIA@:B{@(&;? 37). 19 Fi gugelg depl cts the
plasma fobeentt -T-Fc_and_Val - bA fol lowing a
Sl ngle - a‘v’Gi"rG*dS u\ﬁgq\&&ﬁiﬁm (i 2mn|zn\/c J‘RPBﬁ(‘ 1:“< | on pl’ ot el n
*h%‘d a nﬁGEGTEﬂtSDﬁSImn@EEH\AmEGjAWIAﬁ{dRGJrS and tjhe al bBupkn fugion had 'a
hal £-11 avRbr iR SR IEIRA & Er 1AW vkaRa 1.00
_ HVEGTFTSDVSSYLEGQAAKEFIAWLKNGRG 0.20
HVEGTFTSDVSSYLEGQAAKEF IAWLVKGRG 1.00
HA.EGTFTSDVSSYLEGQAAKEFIAWLVKGRG 2.12
Example 7: In vivo phagmacoklnetlcs of Val -GLP-1-~ IgGl
and Val -GLP-1- HSA
A pharmacoklnetlc study of Val ~-GLP-1-IgGl and Valg-
5 GLP-1-HSA was performed in cynomologus monkeys. Monkeys

were dosed at 5.6 nmoles/kg with either purlfled Vala—GLP 1J

IgGl: or Val -GLP-1-HSA . The compounds were administered as

an 1ntravenous'bolus adMinistration Blood was collected:
pre-dose and at 0.083, 025 0.5, 1, 4, 8, 12, 24, 48, 72,

96, 120, 144, 168, and 216 hours post- dose into tubes
containing EDTA.

10
Plasma concentrations of immunoreactive
. Val ~GLP-1 Were'determined using a radioimmunoassay that
utlllzes a polyclonal antlserum whose primary spec1f1c1ty is
for the N-terminal (7- -16} region of ValS-GLP—1(7 37)
15 'Figure 9 depicts the plasma concentration of Val-—GLP—l-Fc
‘and Valé-GLP—l—Linker—HSA following a single intravenous
dose to two cynomologus monkeys. The F¢ fusion protein had
a half-life of approxlmately 45 hours and the albumin fu51on
had a half- 11fe of approx1mately 87 hours.
20 - ‘ )



20 WD 02/ 46227 - 92 - 7 June 2005 PCTIUSO1/ 43165 Exanple 8: In vivo
phar macodynam cs of Exendin-4-1g3@: Two chronically cannulzajgdaggmal nmal e
beaglqgg s were studied after an overnight fast. Arterial and venous
vascul ¥P %4d6%2<s ports were accessed, and a catheter wasPCHUSH&8HSed
percutaneously into a cephalic vein and secured. Animals were placed in
cages, and their catheters were attached to a swivel/tethér system A
sol ution containing the fusion proggin Exendin-4-1g@ (11.8 M was
injected intravenously (1.0 ninol/kg) through the cephalic vein 10
catheter. The catheter was then cleared with 10 ml of -.... saline. Two
hours | at erf hamﬁﬁ‘ﬁpﬁm vJﬂdewqmaﬁﬁYBmOﬁma@mﬁs wals Expgndi-et- 2an@l cont i nued
for three hpn@sch b I e 5- hour .
Abheehalyblaodu15e8Rl 858N n%rlaé’%e%ﬂ%ﬁb?gs éall

peri od { %@ n1nat|on of ,pl asnma concentrations
prot ei A éﬂ eﬁnﬂnlﬁ?ﬁFPﬁgh?héaﬁésult§réﬁrﬂﬁﬂsﬁﬂﬂuEPW%%% conpared to

those Vasmlarsaotéas, pﬁf&ﬁlQuseshudﬁsbédwhbﬁﬂ.kaﬂfﬂéééyawﬂgrnﬂs had

t t udi ed
B e 00 BBl P ahE DS a19: Lot ae R P hPhRTAS Ve0™ ANEbEPcEs of Studi es,
pl asnmehinmls eveoacehacedi bnscages, dahdr thaed ¢sithe tarEe (eran glucose
ana'YZ@Etaéﬂéﬁ”%b énéﬁi$glpggﬁﬁ€$ gxggns meéosggt%ﬁgbﬂggp %Fgggﬁhyees of

Li nco _Research usi ng an ﬂeve tories.

The da‘ilaeu%lswras@mt%w.ﬁxﬁl@meé 16Ghnd1118 BBE) Ewaspliajected vivo

phar b (ﬁd%ﬁvﬂﬁgﬁ-&éouéﬁxthé”%%haﬂg vel§o groups. of .

thpee n eagl.e dogs recej ved
_6?58- qgggﬁL é%ﬁbF W?ﬁﬁg wa g Grheg %h%%ﬂ?@n@éﬁb 190mlSef or intravenous

HV)  aidiimiest r Siworhowt sshet €ONCL Ty Bé i FDPc@hic (150 mg/dl) clamp
9aélegl-%§gggslayeelég%lgg&ln@e% eATTHILSAEL VLYY YL, St SLTTNg by
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 Qf_studies, plasma glucose concentrations_
were determihed using a Beckman glucose analyzer. Plasma

insulin concentrations were determined by employees of ‘Linco

 ) Research. Inc. u51ng an RIA kit developed in their

laboratories. The data is illustrated in Figures 10 and 11.

25 \ - - :
Example 9: In vivo pharmacokinetics of
 Gly®-Glu®*-GLP-1-CEx-Linker-IgG1 : E
:% Two groups of three normal male beagle dogs received
0.1 mg/kg of Gly®-Glu®-GLP-1~CEx~Linker-IgG1l by subcutaneous
30 (SC) or intravenous (IV) administration. Plasma

concentrations of Gly®-Glu??-GLP- 1-CEx-Linker-IgGl
rlmmunoreact1v1ty were determlned by radlolmmunoasséy 1n

samples collected from 30 minutes predose to 216 hours
postdose for both the IV and SC groups. These

35 concentrations were subsequently used to determine the



‘ sanples collected from 30 m nutes predose to 216 hours postdose for both
the I'V and SC groups. These 35 concentrations were subsequenj .y Jaged to
det er m nevg dxssfz June 2005 WO 02/ 46227 PCT/ US01143165 - 93 %‘E’g@&{/{ﬁg
phar macoki netic paranmeters. The nean elimnation half-| i ¥ S
| adm ni stered d y8-Glu22- GLP-1--CEx-Linker-1g@d was approxirately 55 hours
and the total body clearance was 1.5 nli/h/kg. Thé nmean elTm nation
hal f-1ife of SC 5 admi nistered d y8-G1822=- @ P-1- CEx- Li nker-1gGZ was
approximately 38 hours. 7 June 2005 94 1. A heterol ogous fusjon protein
“conpri si MgFRPF 4 (Phryrgltivet if t hagamet ersi nuShentean Gtietimatisd used to
.a second, ypepli bty ) X LN ecein_the first
" pol ypept i degpﬁis a G_%?l%onpouﬂr?kdét%%é?@lge%colﬁ% f)%ﬁ%%gﬁ#f%ﬁéﬂi 'ice§e‘lIé7@t]ed
from t he WoPrRorsimtely &5 djoumsnand| bheai notd) boawn calehitEingaRaloJs;
.and c) fyr h 1 and whereipn_ the Cterm nus of the first
- pol ypeptild'ggiqigﬁf%/s]ggd' t%é‘%gﬁ%ﬁ%a%*ont %fgégbﬁﬁ Bgl vheptide. 2. A
het er 8l ogsiRifistieared@nd-61ladMBL B hecRc il {ske POt yOEPhEe Wi th a
N-termn ~teryg nus fused to a second pol ypeptide with a
Nt er ni n%‘tang 1‘3!\%_%1 r r%rgng’sou%er ein the first polypeptide is a GLP-1
conpound and the second pol ypeptide is selected fromthe group consisting
of a) human al bum n; b) hurman al bumi n anal ogs; and c¢) fragnents of hunan
al bum n, and wherein the Ctermnus of the first polypeptide is fused to
the N-term nus of the second pol ypeptide via a peptide linker. 3. The
het er ol ogous fusion protein of the Caim2 wherein the peptide |inker is.
,_sgl ected fromthe group consisting of a) a glycine rich peptide; b) a
peptide having the sequence [Ay-Jy Qy-Gy-Ser]" where nis 1, 2, 3, 4,
5 or -6; and



c) a peptide having the sequence [Ay-Ay-Gy-@y-Ser]3_ 4 The heterol ogous :
“fusion protein of dainms 1, 2, or 3 wherein the GLP-1 conpGuhase 2008pri ses

t he sequence of fornmula | [SEQIDNGC 2] 78 .9 . 10 11 12 13 14 15 16 17
H s- Xaa- Xaa- Gly- Xaa- Phe- Thr - . Xaa- Asp- Xaa- Xaa- -18 19 20 21 22 .23 24 25 2,6
27 28 7 June 2005 95 Xaa7Xaa- - Xaa- Xaa- Xaa- Xaa- Xaa- - - Xaa- Xaa- Xaa Phe 29 30
31 32 .33 34 35 36 37 38 39 Il e- Xaa- Xd4- Xaa- Xaa- Xaa- - Xaa- Xaa- Xaa- Xaa- Xaa-
40 41 42 43 44 45 Xaa- Xaa- Xaa- Xaa- Xaa- Xaa Formula | (SEQ ID NGO 2) .
wherein: Xaa at position 8 is Ala, Ay, Ser, Thr, Leu, Ile, Val, Gu, Asp,

or Lys; Xad kgtepbsius Hisioh prsteﬂ an;mp%&thg zDﬁrst@{ypéﬁ%ﬁeQJlthpé)ﬁltEﬁﬁﬂus']%f is Thr,
Ala, Ay, Ser, Xaa at position |sSr

or
Ala, Ay, Thr, Cttgﬂ'hmflf gdse¥§1 4 Se@f’ﬂd p@r@ept@,e wijfsa Nytgamiats peba CitemitGs i s Val ,

Ala, Ay, Ser, whbfein theYrst! 0 QSltlon
17 is Ser, Al aW GIE;/n Thr ﬂfggeﬂ-ﬂde " QCFLP g%Bmp%suPd dr‘h'ﬁ}y[%"”“%aa@aﬂ) d¥tion

18 is Ser, asel?gt%‘ﬂﬁqlﬁrtﬁeg@up consgstingalf, G u, Asp Trp, Tyr, or Lys; Xaa

at position 19 sy T Ti.p, GQu, Asp, Gn, or Lys; Xaa at position 20 -
is Leu, Ala, Gy, )S%‘Em 8“‘“}% VaI, G u, Asp, Met, Trp, Tyr, or Lys; Xaa
at position 21 |®)Glmnanﬁeﬁbumﬁrmia}@s af@a at position 22 is dy, A a, Ser,

Thr, Leu, Ile, , or s; Xaa at position 23 is Gn, Asa, Arg,

du, Asp, or Lys )é%g“éff“t “E‘i‘@é‘rfﬂ ing Al a, Gy, .Ser, Thr, Leu, lle, Val,

Arg, GQu, Asp,andrwheY&in the@deflinROs er, Thr, Leu, IIe
val, du, Asp,aorW Lys: Xaa alfﬁuﬁ)om ttlh%ﬁ&ﬁégygeq_ glé ﬁi‘rgﬁfh ﬁN‘@Tﬂlﬂ“Mfi

His;  Xaa at dB%FEtCP@fﬂ]PQfﬂ’Pemlcheu G u, Asp, or Lys; Xaa at position 30 | S .
.Aha, Gy, Ser, Thr, Leu, Ile, Val, Gu, Asp, or Lys; Xaa at position. 31
s Trp, Phe, Tyr, GI u, Asp, or Lys Xaa at position 32 is Leu, Ay, A a

gglr’ ¥E,r— 2 :iﬁiex?ﬁ?dégougiﬁmri%gfeupéoﬁﬁ%mg Laidkt gBIyBg%tisdlte![vﬁ%nS 4te15i1§1\r/1}a§\|§ hncg 1ys
Arg. Qu. Asp. E’ffmﬁu§ fused to a second polypeptlde 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) human albumin;
b) human albumin an;gtlogs-; 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 linker.

) ' 3. The heterologous fasion protein of the Claim 2 wherein the peptide lmker is selected
from the group consisting of* '

a) a glycine rich peptide;

b) apeptide having the sequence [Gly-Gly-Gly-Gly-Ser], where n is 1,2,3,
4, 5 or6; and , |

) apeptide having the séquence {Gly-Gly-Gly-Gly-Ser]s.

~ 4 The heterologous fusion protein of Claims 1, 2, or 3 wherein the GLP-1 compound
comprises the sequénce of formula | [SEQIDNO: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 at position 35 is dy, Ala, Ser, Thr, Leu, Ile, Val, du; Asp, or Lys;
" Xaa at position 36 is Ay, Arg, Lys, GQu, Asp, or His; Xaa.7alunp@bsi on 37
is Pro, dy, Ala, Ser, Thr, Leu, Ile, Val, du, Asp, or Lys, or is

del eted; 7 June 2005 96 Xaa at position 38 is- Ser, Arg, Lys, Glu,.Asp, or
Hs, or is deleted; Xaa at position 3%¥3s Ser, Arg, Lys, _Q.u, Asp, or Hs,
or is deleted; Xaa at position 40 is Ay, Asp, GQu, or Lys, or is deleted;
Xaa at position 41 is Ala, Phe," Trp, Tyr, Qu, Asp, or Lys, or is deleted;-
Xaa at position #PiXTpriapraatiisa-—Khe-Xer-Asp-Xan-Ksadehet-ed; Xaa at
position 43 is Ser, Pro, Qu, Asp, or Lys, or is deleted; Xaa at position
44 is Ay, Pro, A%, #p,3br 3¥ys,38r B4 dabetadd; amd 3¥aa3at position 45 is
Al'a, Ser, Val, Gllessm-rat¥sa-YaarBadeKehedaapKaxiHed-khat when the
amno acid at position 37, 38, 39, 40, 41, 42, 43, or 44 is deleted, then
each amino acid ddwmnstk eadd of42 had4anitho acid is also deleted. 5. The
het er ol ogous f usi‘@® pfasteian-ofadaaardasherein the GP-1 conpound has no

nore than 6 am no aci t hat | {ferent fromthe correspondi ng am no
acid in GLP-1(7-37) O%%H&%I@EM&Q@ or Exendin-4. 6. The heterol ogous

fusi on protein ofwhetdh:m 5 wherein the GLP-1 conpound has no - nore than 5
am no acids_ that differ fromthe corresponding amno acid in GLP- 1 (7-
37)OH, GLP- i{“??gg‘jséﬁ‘-‘i?“%%s el fen Thy, Lepn Heh¥ele Gbl, dgpus Ifsssi on protein of

A ai m 6 whexgh At pdigiddPisloROAR as no nore than 4 am no acids that
differ fromthe 1%:orresplosndll‘;‘hg @%}gﬁghci din GQP-1(7- .37)0H, G.P-1(7-36)CH,

or Exendi n- Xaa gt pcfteorhklt isThir.ofbu6ly, Set, druplQtieil NGl ASH arMyé, Wherein the
_G&P-1 conmpo as..no re than am nQ acids that differ fromthe
“car r espondi %%Q%n?"r?%}‘“é‘c‘iq‘g‘si%ﬁﬂé‘%—é’(}’?%@%emleﬁ&qhﬁl@ﬁ%)omys;or Exendi n-4. 9.
The het er ol Ha®uspdsithinOls iV EAI. Gg(, %ﬂimﬁ%gg}efﬁ’ &he A%Pfd%h ompound has

[ ndf ng

no nore thagn 2 am no acids that er fromthe corrés mno .acid
i n GLP- 1( 7-*37§iagsitienpl/1is FenélaGilyoThkendian Val, Glulsg 02095 97 10. A

o D00 A, M A Sl AREE O 8
N-t er m nus SutatpogitiverlMinlsr, PhheTw| Gild, ¥espf Gliglor pos;ypeptide is a GLP-1
comPOUN ar i SERTH) PPLY PRI G b mae S8 51 B LTI QUP £OTS1 511 1
Lys; |
Xaa at position 21 is Glu, Asp, or Lys; 7
Kaa at positi,qn‘ 22 is Gly, Ala, Ser, Thr, Leu, Ile, Val, Glu, Asp, or Lys;
Xaa at position 23 is Gln, Asn, Arg, Glu, Asp, or Lys;
- Xaa at‘polsit-ion 24 is Ala; Gly, Ser, Thr, Leu, Ile, Val, A:g; Glu, Asp, or Lys;
) Xaa at position 25 is Ala, Gly, Ser, Thr, Leu, Ile, Val, Glu, Asp, or Lyé;
) - Xaaat position 26 is Lys, Arg, GIn, Glu, Asp, or His; |
Xaéét'posi_tion_ﬁ_&? is Leu, Glu, Asp, or Lys; _
Xaa at position 301s Ala, Gly, Ser, Thr, Leu, Ile; Val, Glu, Asp, or Lys;
~ Xaa at position 31 is Trp, Phe, Tyr, Glu, Asp, or Lys; ‘
Xaa at position 32 is Leﬁ, GI)}, Ala, Ser, Thr, He, Val, -G_lu, Asp, or Lys;
Xaa at position 331is Val., Gly, Ala, Ser, Thr, Leu, Ile, Glu, Asp, or Lys;
Xaa at position 34-15'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 i'eriy, Arg, Lys, Glu, Asp, orHis;
Xaa at pos,itieﬁ 37 is Pro, .Gjy, Ala, Ser, Thr, Leu, Ile, Val, Giu, Asp, or Lys, oris
deleted; . - '



‘a)’ the Fc portion of an inmmunoglobulin; b) an anal og of the Fc portion of
"~ an i mmunogl obulin; and c¢) fragnments of the Fe portion of anjune 2005 ‘
i mrunogl obulin, and wherein the Cterm nus of the first polypeptide is
fused to the N-term nus of the second pol ypeptide. 11. A heterol ogous
fission protein conprising a first pol%é)eptlde wth a Ntermpus and a
C-termnus fused to a second pol ypepti with a N-terminus and a C-ternminus
wherein the |rst pol y eptide is a GP-1 conmpound and the second
pol ypept i de”*f3 at %@I‘t&i’t sfepmaghbygy@upAspos FY, oniy defetad; © the Fe portion
- of an imun the Fe _portion of an inmunogl obulin;
and c¢) fraggrrégﬁssﬂsz)t% tslr%sﬁ %&%Bgsn% > Chit Ao Ft'i‘?q n, and wherein the
C-term nus &ha thsitionst0 ipaly,peqy, iGle, srdykusad déereihe N-terninus of the

second poly tide. vi tide Ilnker 12. The heterol ogous fusion
protein of ?ﬁ% téfoﬁlnr?l“%ll W%zfgé’lﬁ? T TyeSelugdsmionkes, or és ddetedct ed from the

group consi Xhd spoRftiod)42a QEN@'M‘% ! peptide having. the
seqguence [Gy-ﬁéq)y Glly-G§/ r], })\’/\Shgnlég?ﬁggq)?lsgéletgd 5, or 6; and a

pepti de havXﬁanttHﬁ’élt@édéeﬁS@r, PFGGhuGhyp, @ly@qnﬁﬁaié@d 13 The het er ol ogous

fusi on prot f f C wherein the GLP- 1
conpound co%ép?tg) Sﬁgﬁﬁggg&&%ﬁ%ﬁf‘&rﬂi@ s oTisHeelet e 2] 7 8 9 10 11 12
13 1.4 15 Dol pobkion Xads Xua 56 wXoanPhe- 1y Xads Asprefac- Xaa 18 19 20 21

22 23 24 .25 Zg (?%l? Xaa- Xaa- Xaa- Xaa aa- Xaa Xaa- Xaa Xaa- Xaa- Phe 7 June
2005 98 29 PipVided Bt whemtheaming agyl aggogtion 37, 38, 39, 40, 41, 42, 43, or 44 is

|| e- Xaa- Xaatekaat, ¥aa-$aRaniin £afa %@@é% 403k
Xaa- Xaa- Xaa- Xaa- Xaa- Xaa FormJFdi? aqigﬁﬁ]%a“ﬂ?o a%ﬁ&é?%éﬁﬁﬁg at position
87is Ala, Ay, Ser, Thr, Leu, Ile, Val, GQu, Asp, or Lys; Xaa at position
9is d Xaaat os' on lllsThr a, Ay, Ser, Leu, lle,
val . du ﬁ‘phet‘g“’kﬁé“s f“S}?aPaPrSE t‘ut?laflaﬁ‘ wherpig ﬂ%GLPﬁ!l eommmupd Imhng Leu, |l e,
Val, GQu, Aspmogrthiy6amino acids that are different from the corresponding amino acidin

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 amine acids that differ from the corresponding amino acid in GLP-1(7-
37)OH, GLP-1(7-36)OH, 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)OH, GLP-1(7-36)OH, or Exendin—.4.

8. The heterologous fusion protein-of Claim 7 wherem the GLP-1 compound has no

) more than 3 amino acids that differ from the coxrespondmg amino amd in GLP-1(7-
« 37)0H, GLP-1(7-36)0OH, or Exend1n—4

9. The heterologous fusion protein of Claim 8 wherein the GLP- 1 compound has no

" more than 2 amino acids that dlffer from the correspondmg amino acid in GLP-1(7-
-37)OH, GLP- 1(7 36)OH or Exendln 4, B




- Xaa at position 16 is Val, Ala, Ay, Ser, Thr, Leu, Ile, Tyr, du, Asp,

Tip, or Lys; Xaa at position 17 is Ser, Ala, Gy, Thr, Led@Juh¢2p0dal, 4du,
Asp, or Lys; Xaa at position 18 is Ser, Ala, Ay, Thr, Leu, lle, Val, Qu,
Asp, Trp, Tyr, or Lys; Xaa at p05|t|é)p 19 is Tyr, Phe, Trp, Gu, Asp, Gn,
or Lys; Xaa at position 20 is Leu, Ala, Ay, Ser, Thr, Ile_Val, Qu, Asp,
Met, Trp, Tyr, or Lys; Xaa at position 21 is Glu Asp, or Lys; Xaa at

position 22 is Gy, Ala, Ser, Thr, Leu, Ile, Val, Qu, Asp, or Lys; Xaa at
posi ti oni@3Al l&ter@o@ousoﬁlﬁwn'ﬁr&em(aokhpr@ﬁ%a st i)d‘l?pepﬁﬂé vath PRSbIhiARs A d S Al &,
Ay, Ser, Thr, Leu, lle, Val, Arg, Gu, Asp, Lys; Xaa at position 25 is
‘Aa Gy, Sef-temypus fused tOIﬂ*@CO%POWEEHHIdeAsﬁlaHfteMUS Maha Gttepuisint i on 26 is

Lys, Arg, G @ﬁ, ‘ 27' Asp, or
Lys; Xaa at ‘8’6‘? nll{g%ﬁ% po 2#;& éel&a Sér%"@ﬁl?n& {"e he ?Cona‘ygfypb@% 5 asp, or
Lys; Xaa atsekmﬁfldtfr(ﬁﬂtlﬂﬂ.grbﬁp?fbtﬁl;;stiﬂ@&s,f Tyr, Qu, Asp, or Lys; Xaa at
p05|t|on 32 is Le 0} Ser, Thr, lle, Val, Qu, Asp, or Lys; Xaa at
position 33 is? eF@pi?m% anggymunpglobuligy,” | |e, Qu, Asp, or Lys; Xaa.at
posi tion 34|sbftsd},a,}a f/}ﬁgp bition D% Bn ifubbSobdiaf g Position 35 is Ay,
Al a, Ser, Thr eu y%:o ¢ u:(m ,lor %O agﬁat position 36 is Gy,
Arg, Lys, Qu, C)Asfpagrmntﬂ-w%theRaaaomonplfantlwnmaglobshﬂo dy, Ala, Ser, Tiu,
Leu, He, Val e u 05.99 a at
position 38 gnd %reléipe Cqﬁ?%lxuﬁﬁhe&%po f‘% 18 gfsefli g’gl\i?eéﬂ“““sﬁ
posi tion 39 sesor@gfolypdpfide.Lys, G u, Asp, or H's, or is deleted; Xaa at
position 40 is Ay, Asp, QQu, or Lys, or is deI et ed; Xaa at position 41 is
éa Phe, Trp, Tyr, Gu, Asp, or Lys, or is deleted; Xaa at position 42 is
FSEr, Pr oy LY Setef31a0ul fudiSR prodéin cSmhkick G4 iBO5hh100 1 4Rihk andla Pr O
S U nop g Rt AR pelin ARk e kR Bk O eihiny o, gy,
or Lys; or |Gs-ta:!|mlue15é:dsedand sedtad pllypepddd wah adb térmifbsaandSet-tetdhys G u, Asp,

or Lys, or deI I’OVI d.th en the am acid at position 37,
38, 39, 40, e‘ﬂ?‘ %ﬁt AyPopi i%f’ésaggif\,\{[’]‘é?inp‘t“ﬁ‘gﬁng 5Bl dE Sanst r eam
of that am @aea@d&ohsthalg@lpd@n@;gﬁﬂ oft4_ The heterol ogous fusion pr ot ein
.Caim13 wherein the GP-1 corrpound has no nore than 6 am no acids that

are different ?ré‘?ﬁ?%@?’é‘@ﬁ%%gﬁﬁmﬁgglahﬁﬁb acid in GLP- 1(7-37)OH, G.P- 1
(7-3 6) OH, or Byendiaaidg of the Fe portion of an immunoglobulin; and

c) 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 polypeptide via a peptide linker.

_ 12. The he.terologous fusion protein of the Claim 11 wherein the peptide linker is

' ) selected from the group consisting of:

' 4} a glycine rich peptide; |

b) a peptlde having the sequence. [GIy—Gly—Gly-Gly—Ser],, wherenis 1,2, 3, 4,
 S5,or6;and

c) a peptide 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: 21.
7 8 G 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- -




el

15 The heterol ogous fusion protein of Caim14 wherein the G.LP-1 conpound
has no nore than 5 amino acids that differ fromthe corregpgpdisagsam no
acid in GP-1(7- 37)OH, G.P-1(7-36)CH or Exendin-4. 16. The heterol ogous
fusion protein of Claim215 wherein the GLP-1 conpound has no nore than 4
am no acids that differ fromthe corregponding amno acid in GP-1(7
37)0H, G.P-1(7-36)CH, or,Exendin-4. 17. The heterol ogous. “fusi on protein of
Claim 16 wherein the G.P-1 conpound has no nore than 3 am no acids that
differ-fromthe corresponding amino acid in GP-1(7 37)0H, G.P-1(7-36)CH,
or Exendin-4. .189 The heterghogaus fusi oy prof ei{y of aign 17 wherein the
'GLP-i conpound hageDQ, 0846 khan 2 ,aji.no '_qgféﬁggg_cg %E%%jomthe
corresponding amino acid in GLP- 1 (7 %?i \ R - OH, or
Exendin-4. 7 Jung;20Q% 1Q9 195 The uge of a heterol ogous fusion protein as

claimed in any ogg ok, GlaLosyl . through 18 for the manufacture of a
nedi canent for the treatnent o? patients with non- insulin dependent

di abetes nel |itus. 20FdimelasESHD A N@tBr ol ogous fusion protein as clained
in any one of Cigéns. 1 through 18 for the manufacture of a medi canent for
the treatnent of 'patients with obesity. ,. WD 02/46227 x-13991. ST25. t xt

SEQUENCE LI d¥positidbf B iklaila, 1Y) Seramgk, CommaN Wal, a0& sfAd?11s:FUSI ON PROTEI NS
<130> X- 13991 <150> US 60/ 251,954 <151> 2000--06-12 '<160> 35 <170>

Pat ent xn verdd BRogtion 043 Gu, Aspeonhys; 31 <212> PRT <213> Honp sapi ens <400>
iSHi 5 Ala Gy a@‘p}ﬂsiﬁgﬁ I?I?sef ﬂi{" Ekla?%ly,p@eg‘, t/QUL II%?{/aE%flu,TXs[p, I(_)le Eysc,;I ud@y 1510
= Xaa at position 14 is Ser, Ala, Gly, Thr, Len, Ile, Val, Glu, Asp, or Lys;
Xaa at position 16 is Val, Ala, Gly, Scr,. Thr, 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 positipn 19 is Tyr, Phe, Trp, Glu, Asp, Gln, or Lys;
Xaa at p"ositidn 20 is Len, Ala, Gly, Sef, Thr, Tle, Val, Glu, Asp, Met, Trp, Tyr, or
Lys;
Xaa at position 21 is Glu, Asp, or Lys; -
Xaa at position 22 is Gly, Ala, Set, Thr, Leu, Ile, Val, Glu-; Asp, or Lys;
Xaa at positidn. 23 15 Gln, Asn, Arg, Glu,.Asp, or Lys;
X_aa at position 24 is Ala, Gly, Ser, Thr, Leu, Ile, Val, Arg, Glu, Asp, or Lys;
Xaa at bosition 25 18 Ala, Gly, Ser, Thr, Leu, Ile, Val, Glu, Asp, or Lys;
) Xaa at position 26 is Lys, Arg, Gln, Glu, Asp, or His;
~° Xaaatposition 27 is Leu, Glu, Asp, or Lys;
Xaa at position 30 is Ala, Gly, Ser, Thr, Léu, Ile, 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, lle, Val, Glu, Asp, or Lys;
Xaa at position 33 is Val, GIy, Ala, Ser, Thr, Leu, Ile, 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, Ley, Ile, Val, Glu, Asp, or Lys;
Xaa at position 36 is Gly, Arg, Lys, Glu, Asp, or His; | |
Xaa at position.?)'?‘i‘s?r‘o, Gly, Ala, Ser; Thr, Leu, lle, Val, Glu, Asp, or Lys, ﬁr is
__ de_ieted; ' B o



Gn Ala Ala Lys Glu Phe Ile Ala Trp Leu Val Lys Ay Arg Ay 20 25 30 <210>
2 <211> 39 <212>""-PRT <213>' Artificial Sequence <220>7 J2380synt hetic
construct <22.0> <221> M SC-- FEATURE 7 June 2005 PCT1USO/-13165 1 WO
02/ 46227 x-13991. ST25.txt 7 June 2005 PCT/USQO |43165 <222> (2)..(2) <223>
xaa at position 2 is Ala, Ay, Ser, TH® Leu, Ile, Val, GQu, Asp, or Lys;
<220> <221> M SC FEA I URE <222> (3)..(3) <223> xaa at position 3 is Qu,
Asp, or Lys; <220> <221> M SC FEATURE <222> (5)..(5) <223> Xaa at

Do M se %%%%‘B{é’ﬁ‘t&?fégs%sﬁg K -4y Ao M, or ‘?sf‘:é{efé??\pé o ey

Ay, Thr, LEuog atpositiodd9,is Gty Ardslys, Ghe, Aspsor Hls<312i@ deletwd21> M SC_FEATURE
Xaa at position 40 15 Gly, Asp, Glu, or Lys, or is deleted; o

Xaa at position 41 is Ala, Phe, Trp, Tyr, Glu, Asp, or Lys, oris 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 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, ot is 'deleted;

provided that when the amino acid at position 37, 38,39,40,41,42,43, or 44 is

deleted, then each amino acid downstream of that amino acid is also deleted.

14. The heterologous fusion protein Claim 13 wherein the GLP-1 compound has no more
than 6 amino acids that are different from the corresponding amino acid in GLP-

1(7-37YOH, GLP-1(7-36)0OH, or Exendin-4.

15 The heferologous 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)OH, GLP-1(7-36)OH, or Exendin-4.

16. The heterolo.gous' 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 heterclogous. fusion protein of Claim 16 wherein the GLP-1 compound has no
more than 3 amino acids that differ from the correspondmg amino acid in GEP-1(7-

" 37)OH, 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 ammo acids that differ from the correspondmg amino acid in GLP-I(’/’-

37)OH GLP- 1(7 36)0H -or Exendin- 4.




<222> (10).-(10) <223> Xaa at position 10, is Val, Ala, Gy, Ser, Thr, Leu,
“lle, Tyr, Au , Asp, or Lys; <220> <221> M SC FEATURE <Z22Rme(@bd}.. (11)
<223> xaa at position 11 is ser, Ala, Ay, Thr, Leu, Ile, Val, Qu,.Asp ,
O Lys;; <220> <221> M SC_, ., FEATURE <222> (12)..(12) 2 7 June 2005 WO
02/ 46227 PCT/ US01143165 X- 13991. ST2890xt <223> Xaa at position 12 is ser,
Ala, Ay, Thr, Leu, Ile, Val, GQu, ASP , Lys, Trp or Tyr; <220> <221>

M SC FEATURE <222> (13)..(13) <223> Xaa at position 13 is Tyr, Phe, Trp,
A u,. Aspl9Grhe us¥ofltietersld 1 ' Saeezebotd) 1 (1 <223>
Xaa at position 14 is Levu,égisl%,ﬁg@?é{gg%ﬁﬁﬁ%ﬁlapg%gégféllatg“ﬁ,1ﬂlébgﬁ, Met ,
Lys, Trp or T for dppmpsnufagioof MuSdidaRATIURE thet®@Brert bS patientd #ih n5823> xaa at
position 15 i: u Iy S; 20> <221> M sr--FEATURE <222>

(16). . (16) <2‘§§@“x%eé’é§‘?e“6§‘§‘}’%¥%’ﬂe‘j “Ys Ay, Ala, ser, Thr, Leda, Ile, Val,
A u, ASP Trp or Lys; <220> <221> .M SC FEATURE .

20.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 obesity.




<222> (17) .. (17) .<223> Xaa at position 17 is Gn, Asn, Arg, Gu, Asp, or
Lys; <220> <221> M SC FEATURE <222>. (18)...(18) 3 7 Jun@ .2a8200©

02/ 46227, : /43165 X-13991. ST25.txt <223> xaa at p@sitian is Ala,
Ay, Serwgﬁét,&ﬁ eu, Ile, Val, Arg, Qu , ASP, or Lys; <g§tﬁ>"k&<"é%%>

M SC- FEATURE <222> (19). . (19).,<223> Xaa at position 19_i-s-Ala, Gy, Ser,
Thr, Leu, Ile, Vval, Gu,sﬁﬁ,%”cé‘q]ﬁs%sgéze&t <221> M SC_FEATURE } <222>
(20)... (20) <223> xaa at position is Lys, Arg, Gn, Glfu, Asp, or Hs;
<220> <221> M SC FEATURE <222> (21) .. (21) <223> xaa at position 21 is
Leu 4.4 st R L % <220> <223> M SC FEATURE <222> (24).. (24) <22:3>
Xaa a p051t 8}13’23" SORP%QYGIy., Ser, Thr, Leu, Ile, val, Qu, ASP or Lys;
<220> <221> .M SS FEATURE <222> (25)..(25) <223> Xaa at position 25 is

Trp, . Phe, ler, d u, Asllo_, or Lys; <220> <221> M SC. .FEATURE <222>. (26).
o 0> GLP-1 FUSION PROTEINS .

<130> Xx-13991

<150> US 60/251,954
<151> 2000-06-12

) <160> 35
<170> PatentIn version 3.1

<210> 1
<213i> 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 : 5 : © 10 15

} G1n Ala Ala Lys Glu phe Ile Ala Trp Leu val Lys Gly Arg Gly
| 2 | ’ .259 . y y_309 y

<210> 2
<211> 39
. <212> PRT

 <213> " Artificial Sequence

<220> o o - _ .
<223> synthétic construct

<220> _ |

<221> MISC_FEATURE




4 7 June 2005 WD 02/46227 PCT/USO /4316~ X-13991. ST25.txt <223> Xaa at
position 26 is Leu., Gy, Ala, Ser, Thr, Ile, Val, G u, ASPJjuneQUotys;

<220> < 3]4%220_FEATURE <222> (27). (27) <223> Xaa at gositi‘on 27
is.val, ser, Thr, L.eu, Ile, , or Lys; <B5HVUSILHIGS,

M SC FEATURE <222> (28). (28) > Xag at_position 28 is_Asn, Lys, Arg,
QA U2A8P, (9. Kbs; Asp <220> §2§ﬁ§ﬂ¢§£ﬁhéﬁﬁURE <222> (29). . (29) <223>
Xaa at p05|t|on 29 is Ay, Ala, Ser, Thr, Leu, lle, Val, Au, Asp , or
Lyss2a320%aa 42211%1M®C2FE$\'F~UREG1¥22%>' (‘BIO) L(:LB,O)HEZZ@i ala, adspposi tion 30
is Ay, A% YW9s, Qu, Asp, or Hs; <220> <221> M SC FEATURE <222.
(31)..(31) <223> xaa at position 31 is Pro, Ay, Ala, Ser, Thr, Leu, lle,
Val , Qu , Asp, or Lys, or is deleted; <220> <221> M SC FEATURE S 7 June

20052204D 02/ 46227 PCT/ils(c)1/ 43165 x- 13991. 5T25. t xt
<221> MISC_FEATURE

<222> (3)..(3)

<223> Xaa at position 3 is Glu, Asp, or Lys;

<220>
' <221> MISC_FEATURE
Lo<222>  (5)..(%)

o’ <223> Xaa ft position 5 is Thr, Ala, Gly, ser, Leu, Ile, val, Glu, ASp,
or Lys;

<220
<221> MISC_FEATURE
<222> (8)..(8)

<223> Xaa ﬁt position 8 15 ser, Ala, Gly, Thr, Leu, I1e, val, Glu, asp,
or Lys;

" <220> _
| <221> MISC_FEATURE
<222> (10) (10)

) <223> Xxaa at pOS'lt'lOﬂ 10 is val, Ala, Gly, ser, Thr, Leu, Ile, Tyr Glu
» ASp, or Lys; ‘

- <220> ‘
<221> MISC_FEATURE
C<222> +(11)..(11)

<223>  Xaa aE position 11 is Ser, A'la, Gly, Thr, Leu, ITe, Va1 Glu, Asp
» OF LYS; ) . .

<220>
. <221> MISC_FEATURE
<2225 (12)..(12)




<222> (32)..(32) <223> xaa at position 32'is Ser, Arg, Lys, Qu, Asp, or
His, or is dele ted; <220> <221> M SC_FEATURE <222> (33);. jyd3pg5223> xaa
at posity 33.,L.S Ser, Arg, Lys, Qu, Asp, or Hs, or is ed. <220>
<221> M @?f—‘%‘%b% <222> (34)..(34) <223> Xaa at positio]nkll%ﬁsullég%sy, Asp,
Qu, or Lys, or is deleted; <2 Qiﬁq?%%%“"éC—FEATURE <222> (35)..(35)
<223%3ac 200RshLth 38 1S sALAATE 1 & 'Ft Gl AP Pr AkyS, Of i
del et ed; 52318?0@1%28&# SC/ FEAI URE'@Q’% '53’6;[%( f%e’<\é9§>syg’ap'g¥ position
36 is ser,. Pro, Lys, Gu, 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> MISC FEATURE 6 7 June 2005 WO

02/ 48227 PCT/ U501/ 43165 <222> (38)..(38) X-13991.sT25.txt <22.3> xaa at
pogitﬂ' on 38 is Ay, Pro, Qu, Asp, or Lys, or is deleted; <220> <223>
M L AFSREFEATYBE S (39) .. (39) <223> xaa at position 39 is Ala, Ser, val,

G U22sp, (5. Lysy or is dele

<223> Xaa at position 13 is Tyr, Phe, Trp, Glu, Asp, Gln, or Lys:

<220>
‘<221> MISC_FEATURE
-, <222> (9)..(14)

\f“}<223> Xaa at position 14 is Leu, Ala, Gly, ser, Thr, Ile, val, Glu, Asp
' + Met, Lys, Trp or Tyr;

<220>
<221> MISC_FEATURE
<222> (15)..(15)

<223> Xaa at pesition 15 is Glu, Asp, or Lys;

<220> ' - | -
<221 MISC_FEATURE, o
..}.<zzz> (16)..(16)

" <223> Xaa at position 16 is Gly, Ala, ser, Thr, Leu, Ile, val, Glu, Asp
.+ Trp or Lys;. . : ‘ ' '

<220> .
|- <221> 'MISC_FEATURE
<222 (D..AnN

<223> Xaa at position 17 is Gln, Asn, Arg, Glu, Asp, Or Lys;

<220>
- <221> MISC_FEATURE
| <222>. (18)..(Q18)



ted; <400> 2 His xaa Xaa Gy Xaa Phe Thr Xaa Asp Xaa Xaa Xaa. Xaa Xaa Xaa
Xaa 1 5 10 15 xaa Xaa Xaa Xaa Xaa Phe |l e xaa xaa xaa xaa7yXage %885 Xaa Xaa

Xaa 20 ‘55‘38 élga Xxaa Xaa Xaa xaa xaa Xaa 35 <210> 3 <211> 32 <212> PRT
<213> ArYPIPEP4’ Sequence <220> <223> synthetic constr u®CT/USE3I6%221 >

M SC FEATURE <222> (1)..(1) <%3§9§Xaa@?t x%osi tion 1 is L-histidine,
D- higtahdi gy Qb Si A6k efee % g? FEATURE, _<297> (2)...(2)

<223> Xaa,a;isggog?%ytgg{e@i ss éié/,’ yd, al Thn[’eu,tulrzﬁ-elifl’qsﬁ{agr',mégr' %ﬁ% <220> 7 7
June 2005 WD 02/ 46227 X-13991. ST25.txt PCTIuSO /4316, 3 <221> M SC FEATURE

<222> (3).. (3) <223> Xaa at position. 3 is Thr, Ser, Arg, Lys, Trp, Phe,
"Tyr, Qu, or H is; <220> <221> M SC FEATURE <222> (5)..(5) <223> xaa. at
post22pen 5 is Asp, Gu, Arg, Thr, Ala, Lys, or H's; <220>

<221> MISC_FEATURE
<222> (19)..(19

<223> Xaa aE position 19 is Ala, Gly, Ser, Thr, Leu, Ile, val, Glu, AsSp
y OF Lys;

<220>
<221> MISC_FEATURE
_)<222>  (20)..(20)
<223> Xaa at_position 20 is Lys, Arg, Gln, Glu, Asp, or His;

<220>

<221> MISC_FEATURE °

<222> (21)..(21)

<223> Xaa at position 21 is teu, Glu, Agp; or Lys;

<220
| <221> MISC_FEATURE
. <222>  (24)..024)

) <223> Xagraf position 24 is Ala, Gly, ser, Thr, Leu, Xle, val, Glu, Asp
- . Lys; , ' .

<220> .

'<221> MISC_FEATURE

<222> (25)..(25) _

<223> Xaa at position 25 is Trp, phe, Tyr, Glu, Asp, or Lys;j

<220>
| <221> MISC_FEATURE
| <22>. (26)..(26)




<221> M SC_FEATURE <222> (6)..(6) <223> Xaa at position 6 is H's, Trp,
Phe, or Tyr; <220> <221> M SC FEATURE <222> (10)..(10) <2%§ﬁe§@g5ar '
position 10 is Leu, ser, Thr, Trp, H's, Phe, Asp, Val, X or Al a;
<220> ¥WOBGRISC FEATURE <222> (12). (12) <2235 Xaa at 5‘8§§?V8h‘“12 is
Hs, Pro, Asp, GQu, Arg, Ser, Ala, or s; <220> <221> M SC_FEATURE <222>
(13) 3) <223> xaa_ at _posi ti oK~ 393 X CE C%n 2%r1 Lys Arg, or
aE PAINE B0E8 V0“6 ’227‘* -Hooih" sTI8 Vadx(Slis Asp
M SC - FEAfUR '<222> (17)..(17) <223> xaa at position 17 is. HIS, Asp, Lys,
A u, a n, or Arg; <220> L <221> M SC_FEATURE <222> (18)..(18) <223> xaa at
‘position 18 is Qu, Arg, Ala, or Lys; PCT/USOL1143165 <220> <221>
QEEEATURE <222> (20).. (20) <223>- Xaa at position 20 is Trp, Tyr, Phe,
G U, or Hs; <220> <221> M SC_FEATURE <222> (21)..(21) .<223>.
xaagzatﬂxmzmlBMUQQEis Ala, Ju, Hs, Phe, Tyr, Trp, Arg, or Lys;

<222> (27)..Q27}

‘<223> Xaa at position 27 1is. val, Gly, Ala, ser, Thr, teu, Ile, Glu, Asp
. Or Lys;

. <220>
o <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)..(29)

' <223> -Xaa at position 29 is Gly, Ala, Ser, Thr, Leu, Ile, val, Glu, Asp
: s OF LYs; _

- <220>
<221> MISC_FEATURE
<) <«222s (30)..G30)
. <223> xaa at position 30 is Gly, Arg, Lys, Glu, Asp, or His;

{2?0> ,
; <221>fiMfSC_FEATURE
<222> (31)..GL

<223> xaa at position 31 is Pro, Gly, Ala, ser, Thr, reu, Ile, val, Glu
' Asp, or Lys, or is deleted; .

<220> |
<221> MISC_FEATURE




<220> <221> M SC FEATURE <222> (24)..(24) <223> xaa at position 24 is Al a,
A u, Asp, Ser, or His; <220> <221> MSC_FEATURE <222> C2B)Muné 2605 <223>
xaa at-pmbi,rh@mZS is Asp, Gu, Ser, Thr, Arg, Trp, or LygrussRdres<221>

M SG FEATURE 9 7 June 2005 WO 02/ 46227 X-13991. ST25.txt PCT/ USOl /43165

<222> (27)..(27) <223> Xaa at RQ3h&40RTZY. ,g,& Asp, Arg, Val,.Lys, Ala, Gy,
or Q22> <Q;m> (3221> M SC FEATURE <222> (28)...(28) <223> xaa at position
28 | G u, <220> <221> M SC FEATURE <222> (29) (29) <223>

L

Xad ?j Il‘/‘BrP%tT‘gpﬁr” 88F; ANPs, LY&ngS Tty ASPTPF, Hiheor Aspdelgy | Pro,
Hi s, u, <220> <22].> MSC_ FEATURE <222> (30). . (30) <223> xaa at
'positlon 30 is Thr, Ser, Asp, Trp, Tyr, Phe, Arg, GQu, or His; <220>
<221> M SC FEATURE <222> (31).-. (31) )<223> xaa at position. 31 is. Lys,
Arg,ogbr, Ser, Qu, Asp, Trp, Tyr, Phe His,.dy, or is deleted. <220>

<221> MISC_FEATURE

<222> (33)..033)

<223> Xag at position 33 is ser, Arg, Lys, Glu, Asp, or His, or is dele
ted; :

| <220>
\)<2 21> MISC_FEATURE
<222> (34)..(34)
<223> Xaa at'position 34 is Gly, Asp, Glu, or Lys, or is deleted;

<220>
<221> MISC_FEATURE
<222> (35)..(35)

<223> Xaa_at position 35 is Ala, phe, Trp, Tyr, Glu, Asp, or Lys, or is
deTeted ,

| <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




<221> M SC__FEATURE <222> (32). . (32) <223> xaa at position 31 is Pro or
is deleted. <400> 3 Xaa Xaa Xaa Gy Xaa xaa Thr Ser Asp Xag Jome 2688 Xaa Leu
Gu @y 5 10 15 Xaa xaa Al a Xaa Xaa Phe l1lle Xaa Xaa Leu Xaa Xaa Xaa Xaa
Xaa Xaa wp@2462230 10 7 June 2005 WD 02/ 46227 x--13991. STESruNd1/43%50> 4
<211> 32 <212> PRT <213> Artificial Sequence PCT/USOL/ 43165 .<220> <223>

synthetic construct <220> <22k231MdSCsHEATWRE <222> (1.) ., (1) <223> Xaa
at ﬁé%l%iﬁﬁﬁﬂ.(&Bl.lﬂ stidine, D-histidine, or is deleted. <220> <221>

T 2) <223> Xaa at 05|t|on 2 Ala, Va
Leug%ﬁEA X ‘%5‘%1?" %)ﬁzbf) YeF5Ps ﬂ“sc“%PEA? REYS: 2J03S J(ei)f P (S) <223>
Xaa at, p05|t|on Sis asp, Flu, Arg, Thr, Ala, Lys, or Hs; <220> <221>
M SC_FEATURE <222> (6)..(6) <223> Xaa at position 6 is His, Trp, Phe, or

'Dyrkgfig20>
<221> MISC_FEATURE
<222> (39)..(39)

<223> ;(ag at position 39 is Ala, ser, val, Glu, Asp, or Lys, or is dele
eq; . ’

| <400> 2
} g'is Xaa Xaa Gly )5<aa phe Thr Xaa Asp )l%a Xaa Xaa Xaa Xaa Xaa Xaa
. ' 15

Xaa Xaa Xaa )2(ga Xaa Phe Ile Xaa Xaa xaa Xaa Xaa Xaa Xaa Xaa Xaa
25 30

Xaa Xaa )3(?.& Xaa Xaa Xaa Xaa

<210> 3
<2_11> 32
<212> PRT

© <213> Artificial Sequence

| <220»
,} <223> synthetic construct‘
- <220 '
<221> MISC_FEATURE
<222> (1..(D
<223> IXaa at posi;ion 1 is L-histidine, D-histidine, or is deleted.

<220>
<221> MISC_FEATURE
222> (2)..(D |
T <223> Xaa at position‘szé Gly, Ala, val, Leu, Ile, Ser, or Thr;

<220




<221> M SC_FEATURE <222> (10)..(10) <223> xaa at position 10 is Leu, Ser,
Thr, Trp, H's, Phe, Asp, Val, Gu or Ala; 11 7 June 2005 WQyne 2005
02/ 46227PCTI USO / - 13165 x-13991. ST25. t xt <220> <221>M SC_FEATURE
<222>( 16W0 02(4aB)y <223>Xaa at position 16 is Ay, Asp, G pCT@NIHASH, Lys,
Arg, or Cys; <220> <221>M SC FEATURE <222>(17)..(17) <223>Xaa at position
17 is His, Asp, Lys, Gu, or Gxn13992@r2522i>M SC FEATURE 2222>(~ 8) _
(18) _<223>xaa at 03|t|on 18 is Qu, H's, Ala, or Lys; <220>
- <22F @PSC”E RED22>(19.). (19) <223>Xaa at position 19 is Asp, Lys,

GI u,<29ﬁ> Hsy. 330> <221>M SC_FEATURE. <222>(21)..(21) <223>. Xaa at position

. Ala, du, H's, Phe, Tyr, Trp, Arg, or Lys; <220> <221> M SC _FEATURE

<2222>3% 2/¥§ia ay gqs)wta@;gs» s)(a’aratsep*osé\rtg.onyQATrls, Aha, Giry, GAspor 3er, or Hi s;
) 12 WO 02146%27 x-13991. ST25. txt 7 June 2005 PCTIUS01143165

<220>
<221> MISC_FEATURE
<222> (5)..(5)

: <223; Xaa .at position 5 is Asp, Glu, Arg, Thr, Ala, Lys, or His;

| <220>
' ams MISC_FEATURE
<222 (6)..(6)
<223> Xaa at position 6 is Hiﬁ, 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, Tyr
.5 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;

© <2205

<221> MISC_FEATURE

<222>  (13)..(13)

<223> Xaa at pos1t1on 13 is G1y, Asp, Glu, Gln, Asn, Lys Arg, or Cys;

 <220>



<220> <221> M SC- FEATURE <222> (27)..(27) <223> xaa at position 27 is
ASP, Arg, val, LYS, Ala, Ay, or AU, <220> <221> M SC FEATYRE205222>
(28).. (28) <223> Xaa at position 28 is GQU. LYS, or ASP;, <220> <221>

M SC- FEWIURRG222222> (29) .. (29) <223> Xaa at position 29 FGUYHRAIES, | ys,
Arg,-Trp, Tyr, Phe, ASP, Y , Pro, H-s, or AU <220> <221>

M SG.FEATURE  <202> (30) .. (30)XE3831.STeyat¥k position 30 IS Arg, Gu, or

Hi $3421 <IBHG-FESIYRE \| SC- FEATURE  <222> (31),..(31) <223> xaa a.t position
31 i22b YS17N ga7¥hr, ser, AU, ASP, TrP, Tyr, Phe - H's, QY or is

del eted. <220> <223> M SC-FEATURE <222:~ (32)..(32) <223> Xaa at.Qosition
32 <223>pp@a ok Positieneleds HUDOASE: Y& Y@ GELN.GPY AX8a xaa' Thr Ser ASP xaa
ser Ser Tyr,Leu,du Xaa 5 10 15 13 7 June 2005 WD 02/ 46227

X-13991. ST25.t xt Xaa Xaa Xaa Lys Xaa Phe Ile Xaa Trp Leu Xaa Xaa Xaa Xaa

Xaa Xaa 20 25 30 <210> 5 <211> 32
- <220>

.<221> MISC_FEATURE
<222> {18)..(18) _
<223> Xaa at position 18 is Glu, Arg, Ala, or Lys;

_ <220>
) <221> MISC_FEATURE
<222>  (20)..(20) |
<223>- Xaa at position 20 is Trp, Tyr, Phe, Asp, Lys, Glu, or His;

<220>

<221> MISC_FEATURE

<2225 (2D..(21)

<223>_ Xaa at position 21 is Ala, Glu, His, Phe, Tyr; Trp, Arg, or Lys;

<220>
) <221> MISC_FEATURE
<222 (24)..24) | |
<223> Xaa at positiqn'24 is Ala, Glu, Asp, Ser, or His;

- <2205 " ¢
<221> MISC_FEATURE
<2225 (25)..Q2%)
- <223> Xaa at {bosition 25 "is-Asp, Gclu, ser, Thr, Arg, Trp, or Lys;

<220> _
<221> MISC_FEATURE _' '




'<212> PRT <213> Artifici al sequence PCT/USQO /43165 <220> <223> synt heti c

construct <220> <221> M SC__FEATURE <222> (1)..(1) <223>7xpmedhoposi tion
58, D-histidine, or is deleted. <220> <221> M SC FEATURE

lis L- m,atog .
<222> (2) <223> Xaa at position 2 is Ay, Aa, Val, PCI(ISOHHESS Ser
Met., or Thr; <220> <221> M SC-FEATURE <222> (6)..(6) <223> Xaa at
‘position 6 is His, Trp, Phe, orx'i*g??gl $IPPEXC<221> M SC FEATURE <222>
(10):222(>10127<)2232’7)Xaa at position 10 is Leu, Ser, Thr, Trp, Hi's, Phe, Asp,
Val,_du or A a; <220> <221> M SC FEATURE <222> (16) .(16) 14 WO

02/ 42327 %33 @kePTOBEON RETI USOPs 49065V, 18891 AST2 K lyx tor 62123> Xaa at
‘position 16 is Ay, Asp, Qu, dn, Asn, Lys, Arg, or Cys; <220> <221>
M SC FEATURE <222> (17). (17) <223> Xaa at posi t| on 17 is H's, Asp, Lys,
A usZ¥P G n; <220> <221> M SC FEATURE ,

<221> MISC_FEATURE
<222> (28)..(28)
<223> Xaa at position 28 is Glu, Lys, or Asp;

<220>
‘<221> MISC_FEATURE
.:t}<222> (29)..029

<223> Xaa at position 29 is Thr, Ser, Lys, Ar '
, Pro, H15, or Glu; Y 9: Trb, Tyr, Phe, Asp, Gly

<220>
<221> MISC_FEATURE
<222>  (30)..(30)

- <223> ﬁ_la: at position 30 is Thr, ser, Asp, Tep, Tyr, pPhe, Arg, Glu, or
. ‘

.. <221> MISC_FEATURE
<222> (3D..(1D

o 223> xaa_at position 31 is Lys, Arg, Th '
| } > Xanat pgsitio 15 de1et3éd d, r, ser, G]_ul, Asp, Trp, Tyr, phe

<220>
<221> MISC_FEATURE
<2225 2..632D

'<223> Xaa at position 31 dis Pro‘or is deleted.

<400> 3

-){aa Xaa Xaa Gly );.aa Xaa Thr Ser Asp Xaa Ser Xaa Xaa Leu é1u Gly
. ‘ : S 10 ' 15

Xaa Xaa Ala Xaa Xaa Phe ITe Xaa Xaa Leu Xaa Xaa Xaa Xaa Xaa Xaa
20 | 25 - 30
10



<222> (20)..(20) <223> Xaa at position 20 is Asp, Lys, du, or H's; <220>
<221> M SC FEATURE <222> (24)..(24) <223> xaa at position R#&ne208ba, Glu,
Asp, ser, or His; <220> <221> M SC FEATURE <222> (29)..(29) <223> xaa at
posi ti onWEP2{3€22Fhr  ser, Lys, Arg, Trp, Tyr, Phe, Asp, GPET/USSt4316d s, or
A u; -) <220> <221> M SC. FEATURE <222> (31)..(31) <223> Xaa.at position 31
is Lys,” Arg, Thr, Ser, Qu, Aspg-13993.sT®5.txPhe. His, Ay, or is deleted.
<220> <221> M SC FEATURE <222> (32)..(32) <223> xaa at position 32 is Pro
or ikgimel eted. . 15 7 June 2005 WO 02/ 46227 PCT/ USOL/ 43165 <400> 5
X-13991. ST25.t Xt Xaa Xaa Qu Ay Thr Xaa Thr Ser ASP xaa Ser Ser Tyr Leu
G u<%*® 325 10 15 Xaa Ala Ala xaa G u Phe Ile Xaa Trp Leu Val Lys Xaa Arg
XaaXg8 g 25 30 <210> 6 <211> 32 <212> PRT <213> Artificial sequence
<220> <223> synthetic construct <220> <221> M SC- FEATURE

<213> Artificial sequence

<220>
<223> synthetic construct
<220>
<221> MISC_FEATURE
222> (D..(D)
j3’«‘»,;}<j!23> Xaa at position 1 is L-histidine, D-histidine, or 1is de1éted{

<220>

'<221> MISC_FFATURE

<222> (2)..(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 § is Asp, Glu, Arg, Thr, Ala, Lys, or His:

- <220>
<221> MISC_FEATURE
<222> (6)..(6)
_<223> Xaa at posit'ion 6 ié Hfs, Trp, Phe, or Tyr;

<220>
<221> MISC_FEATURE
<222> (10)..Q10)

<223> Xaa at positi i B L
xaa A1£;5jt1on 1(7)‘15‘L,eu. _Ser, Thr, Trp, His, phe, Asp, val, clu

11



<222> (1)..(1) <223> Xaa at position | is L-histidine, D-histidine, or is
del eted. <220> <221> M SC-,.FEATURE <222> (2)..(2) <223> xhAmed)Qposition

2 is Aywohagwal, Leu, Ile, Ser, or Thr; <220> <221> ; TURE
<222> (16)..(16) <223> Xaa at position 16 is Ay, Asp, GMU%"M“E%n., Lys,

Arg, or Cys; <220> <223> M SC_EE 222> (17)..(17) <223> Xaa. at _
posidizop 17 is H's, Asp, Lys, delf,ﬁggﬁzﬁrt’gzzw <221.> M SC FEATURE 16 7

June 2005 WD 02/ 46227 x-13991. 5T25. txt PCT/USOI /. 13165 <222> (18)..(18)
<223%2kaa MBFCHHATURBN 18 is Ala, Qu, H's, Phe, Tyr, Trp, Arg, or Lys;

<22Q39952 M FEATURE <222> (24)..(24) <223> Xaa at position 24 is
Al a, Gzﬁ%ig)p@é@r} or His; <220> <221> M SC FEATURE <222> (31). . (31)

<22332%aa Xab EFIO&bS‘i*O'ﬂ)nSlGi"E W, AdBOG1dNGInSeAsn, A s, APY, offdys; Tyr, Phe
Hs, Ay, GQy-Pro, or is deleted. <220> <221> M SC__FEATURE <222>

(32)...(32) <223> Xaa at position 32 is Pro or is deleted. <400> 6

<220>
<221> MISC_FEATURE
<222> (7)..An
. <223> Xaa at position 17 is His, Asp, Lys, Glu, or Gln;

- <220>

<221> MISC_FEATURE

<222> (18)..(18)

<223> Xaa at position 18 1is é1u, His, Ala, or Lys;

- <220

'<221> MISC_FEATURE

<222>  (19)..Q19) ,
’i<223> Xaa at position léjis Asp, Lys, Glu, or His:

) <220 |
<221> MISC_FEATURE.
<222> (21)..Q21) ‘
<223> Xaa at position 21.15 Ala, 6lu, His, Phe, Tyr, Trp, Arg, or Lys:;

ey

<220
<221> MISC_FEATURE
<222>  (24)..(29)

<223> Xaa at position 24 is Ala, Glu, Asp, Ser, or His:

12



Xaa Xaa G u Ay Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Qu Xaa 1 5 10 15
Xaa Xaa Ala Lys G u' Phe he Xaa Trp Leu Val Lys Ay Arg Xaa7XAme 20525 30

<210> 7 wpadhgr27<212> PRT <213> Artificial sequence <2203 ynthetic
construc oS SC FEATURE 17 7 June 2005 WO ofFIE@%’%‘

PCT/ US01/ 43165 X- 13991. ST25 txt gé%gf S}g g%l) <223> xaa at.position 1 is
t - hizsgag.di ne, o-histidine, '@ 20> <221> M SC FEATURE <222>

(2)..(2-) <223> Xaa at p05|t|on2|s Ala, Ay, Val, Thr, Ile, and

al pddiret M$CAEARIRE<220> <2.21> M SC FEATURE <222> (15). ..(15) <223> Xaa
'tif&E)lS Z AQu, G@n, Ala, Thr, ser, and Qy; <220> <221>

£ > (21)..(21) <223> Xaa at position 21 is Qu, dn, Ala,

. Thr <2230, xantChysi 94007 7s »ag, xad, Qv Grys T hﬂaP@KTf’H’r g%4; Asp Val Ser ser
Tyr Leu Xaa Gy . 1510 15 Gn Ala Ala Lys Xaa Phe Ile Ala 25p Leu Val

Lys Ay AOrg Gy 20 <210> 8
<220>

<221> MISC_FEATURE
<222> (28)..(28)
<223> Xaa at position 28 is Glu, Lys, or Asp;

<220>
J <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> (30)..(30)

<223>. Xaa at position 30 is Arg, Glu, or His;

- <220
 <221> MISC_FEATURE
:;} 222> (31)..G3L

<223> Xaa at position 31 is Lys, Arg, Thr, Ser, GTu, Asp, Trp, Tyr, Phe
, His, Gly, or is delete 9 p P Ty

_ <220> ; '
<221> MISC_FEATURE
<222 (32)..(2)

<223> Xaa at _'pos.iti-oh 32 is Pro, or is deleted.

- <400> 4

Xaa Xaa Glu G1y Xaa Xaa Thr Ser Asp Xaa Ser Ser Tyr teu Glu Xaa

1 - ‘ - 10 o 15 .
13 : _ )



<211> 30 <212> PRT <213> . ~Artificial sequence <220> <223> synthetic
construct <220> <221> M SC. - FEATURE <222> (19). . (19) 18 .tndwoes52005 WO
02/ 46227 PCT/ USOL/ 43165 X-13991.sT25.txt <223> Xaa at position 19 is Lys
or Arg; WERRHM622221> MOD RES <222> (27).. (27) <223> AGGNUHNS<220>
<221> M SC_FEATURE <222> (30)..830 <223> Xaa at position_ 30 is dy, <220>
<221> MOD RES <222> (30)..(30)X-1333BSTAMDATI ON <400> 8 Ala. Gu dy Thr
Phe Thr Ser Asp Val Ser Ser Tyr Leu Qu Ay Gn 5 10 15 Ala Ala Xaa G u

Phe yhhex-Al Raalips beta Mad thysxdd yriguxam x28 25 28 @00 <211> 39 <212>
PRT <213> Arti2bicial sequence 220> ti <223> syd@hetic construct <400> 9

210> 5
<211> 32

<212> PRT

<213> Artificial Sequence

<220>
<223$ synthetic construct
<220>

"\) <221> MISC_FEATURE
Q22 ..

' <223> Xaa at position 1 is L-hist'iding, pD-histidine, or is deleted.

- <2205 |
<221> MISC_FEATURE
T 222> (2).. (D)
<223> Xaa at position 2 is Gly, A'ié, val, Leu, Ile, ser, Met, or Thr;

<220>
 <221> MISC_FEATURE
) ;222:» (6)..(6)
<223> Xaa at position 6 is His, Trp, Phe', or "ryr-';l

<220>
. <221> . MISC_FEATURE
<222> (10)..(10)

<223> Xaa aprosition 10 is Leu, Sser, Thr, Trp, His, Phe, Asp, val, Glu
T, or Ala; o ' L

 <220> |
<221> MISC_FEATURE
<222> .(16)..(16)



Hs Ser Asp Ay The Phe The Ser Asp Leu Ser Lys Gn Mt du Qu 1 5. 10 15
GQu Ala Val. Arg Leu Phe Ile GQu Trp Lena Lys Asn Ay Ay BrpnsSepos20 25 30
19 7 June 2005 WD 02/ 46227 Ser Gly Ala Pro Pro Pro Ser gg <éﬁ9> 0 <211>
39 <21MOBMD13> Artificial sequence X-13991. ST25. t xt PPl B3,
synthetic construct <400> 10 Hs Gly Qu Gy Thr Phe Thr Ser Asp Leu Ser

]

Lys G.n Met. Gu G.u. 1.5 .10 15%T 3741 8T4Pa X LeU Phe 11 e7Fu Trp LeU Lys
Asn<?g3§ g@a Fo"“éér%“’“zbéz‘g ﬁﬁ'sgﬁp?a y"A%%r%g’br 2y rg"%ef’" ?%5'<210> 11

<211> 39 <212> PRT <213> Artificial Sequence <220> <Z23> synthetic
construct <220> <221> M SC_FEATURE PCT/ USO /43165 <222> (1)..(1) <223> xaa
at . Ltion 1is L-histidine, D histidine, or is.deleted. <220> <221>
M SC " FEATURE <222> (2)..(2)

<221> MISC.FEATURE

<222> {17..{17)
<223> Xaa at position 17 is His, Asp, Lys, Glu, or Gln;

<220>

<22]1> MISC_FEATURE

<222> (20)..Q20
;;) <223> Xaa at position 20 is Asp, Lys, Glu, or His;
N .

<220>
<221> MISC_FEATURE
<222> (24)..Q24)

<223> Xaa at position 24 is Ala, Glu, Asp, Ser, or His;

<220>
<221> MISC_FEATURE
<222> (29)..(29)

<223> Xaa at position 29 is Thr, Ser, Lys, Arg, ¥rp, Tyr, Phe, Asp, Gly
, Pro, His, or Glu; '

<220>

| <221> MISC_FEATURE
222> (31)..0G1)
2223> Xaa at‘positioﬁ 31is Lys, Arg, Thr, Ser,'G]u, Asp, Trp, Tyr, Phe
: . His, Gly, or is deleted. :

T,

<220>
<221> MISC_FEATURE
' <222> (32)..(32)

<223> Xaa at position 32 is Pro or is deleted.

. 15



<223> Xaa. at position 2i s : Gy, Ala, or Val ; <220> 20 7 June 2005 WO
02/ 46227 PCTIUSO /43165 X-13991. ST25.txt <221> M SC_FEATURBun=20@5
(10)..(10) <223> xaa at position 10 is Leu or.Val; <220> <221>

M SC- FEAVDIRB14629222> (12)..(12) <223> Xaa at position 12 psTug®/3L65S€r ;
<220> 11<221> M SC_FEATURE <222> (13)..(13) <223> xaa at-position 13 is
An or Tyr;. <220> <221> M SC>&RAFIRET25222> (14)..(14) <223> xaa at .
posk#®®n 34 is net or Leu; <220> . <22L> M SC FEATURE <222> (16).. (16)
<223> i-tiop 16.is L.Gn;. <22Q> <221> M SC FEATURE <222>

(17 .“?%?1%” gggéhyg%a g’th"p%eg ?fpggg. i %e’"GIO"’D.L%‘r;,‘f&N,B‘a%220> <221>

"M SC FEATURE <222> (19)..(19) <223> Xaa:at position 19 is Val or Ala; 21 7

June 20Q5 02/ 4227 <220>
Xaa Ala Ala Xaa Glu Phe Ile Xaa ggp Leu val Lys Xaa grg Xaa Xaa
0

<210> ©
<211> 32
<212> PRT

<213> Artificial sequence

<220>
5¥w) <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)..(2)

<223> Xaa at position 2 is Gly, Ala, val, Leu, Ile, Ser, or Thr;

;;:)'<220>
<221> MISC_FEATURE
222> (16)..Q16)
<223> Xaa at position 16 i§ Gly, Asp, Glu, GIn, Asn, Lys, Arg, or Cys;

<220>

<221> MISC_FEATURE

<222> (17)..(17) _

<223> VXaa‘at position 17 1is His, Asp, Lys, Glu, or Gln;

<220>

_<221$ MISC_FEATURE
_ g C 16



<221> M SC FEATURE <222> (20). .(20) X-13991.ST25.txt <223> xaa at
position 20 is Arg or Lys; <220> <221> M SC_. FEATURE <22Z>jup2®oos (21)
<223> Xaa at position 21 is Leu or G u; <220> <221> M SC FEATURE <222>
(24) .. (2W0 B3 Xaa at position 24 is Au or Al a; <220> PEPRSG1/43165

M SC_FEATURE <222> (27)..(27) <223> xaa at position 27 is _Val or Lys;.
<2205 <221> M SC FEATURE <222%-1398}.5T528%t <223> xaa at position 28 is
Asn<952;y518524% <221> M SC FEATURE <222> (30)..(30) <223> xaa at
position 3 y or Arg; and <220> <221> M SCr,.FEATURE <222>

(31)<22B8| )xaa2eBposikeidnals fesilad,onldl His, @he, oyr Prep, Reg/ WeOLy43165 22 7
June 2005 WO 02/ 46227 X-13991.5T25.txt <220> <221> M SC FEATURE <222>
(32)..(32) <223> xaa at position 32 is Ser, or is absent.

<220>

<221> MISC_FEATURE

<222> (24)--(24)

<223> Xaa at position 24 is Ala, Glu, Asp, Ser, or His;

 <220>
) <221> WMISC_FEATURE
"<222> (31)..(GL)

<223> Xaa at position 31 is Lys, Ar Thr, Ser, Glu, Asp, Trp, T T, Phe
¢ His, Gly, Gly-Pro, or is de éted ’ P P, 1y

<220>
<221> MISC_FEATURE
<222> (32)..(32)

<223> Xaa at position 32 is Pro or is deleted.

. <400> 6
iaa Xaa Glu Gly ;hr Phe Thr Ser Asp val Ser Ser Tyr Leu Glu Xaa
10 15

© Xaa Xaa Ala Lys Glu Phe 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> | o

. <221> MISC_FEATURE



<220> <221> MISC FEATURE <222> (33)..(33) <223> xaa at position 33 is
Ser, or is absent.. "-- <220> <221> M SC FEATURE <222> (34)junk36hs<223>

- X t N 34 is Ay, or is absent. <220> <221> M <222>
L A d perlpisplsttss )72

- (35)..( xaa at position 35 is Ala, or is absent.

M SC FEATURE <222> (36)..(36) < t position 36 is _Pro, or is
absent. <220> <221> M SC_FEATGR?%??ZS%:H) .. (37) <223>""Xaa at position
37 k}2®ro(l)or (13 absent. <220> <221> M SC EEATURE <222>. (38)..(38)

PCT/ USO / 43165 23 ,7.June.2005 W) Q2/ 46227 X-13991. ST25.txt  <223> Xaa at
-posi‘ﬁ 3n S8 A% MMSITIeR 4 §5a‘b‘§'éﬁ '.d‘Q?z(?S'Z"EE 192M°§C£F’Ei\‘ﬁj%£ <222>
(39)..(39) <223> Xaa at position 39 is Pro, or is absent. <220> <221>

M SC FEATURE <222> (39).. (39) <223> Xaa at position 39 is Ser, or is
abssf0> ' '

<221> MISC_FEATURE
<222>  (2)..(2)

<223> Xaa at position 2 is Ala, Gly, val, Thr, Ile, and alpha-methyl-Al
a;

- <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)..21D
_ <223> Xaa at position 21 is Glu, Gln, aAla, Thr, Ser, and Gly;

| <400> 7 -
Xaa Xaa Glu Gly Thr phe Thr Ser Asp val Ser Ser Tyr Leu Xda Gly
1 : 5 10 ‘ ’ 15

GIn Ala Ala Lys Xaa Phe Ile Ala Trp Leu val .Lys Gly Arg Gly
20 25 ' 30

<210> 8
<211> 30
<212> PRT

- <213> ~Artificial sequence

<220> .
<223> 'syntheﬁc construrct
<220>
<221>  MISC_FEATURE
<222> (19)..(19)
o 18




<400> 11 xaa Xaa G u Gu Thr Phe Thr Ser Asp Xaa Ser Xaa Xaa Xaa du Xaa 71
5 10 15 PCTIUSO1 /4316S Xaa Ala Xaa Xaa Xaa Phe Ile Xaa Trp jugd 2x88 Xaa Ay

Xaa Xaaﬁﬁglééo 25 30 xaa Xaa xaa xaa Xaa xaa xaa 35 <210> 12 <211> 31
<212>, 35 Artificial Sequence <220> <223> synt hePFHUBMABIGCt

<220> <221> ' M SC FEATURE <222>. (91)&?!\_4 ;§é3> xaa at positign 1 is

L- hi»stl diyae, .4 di ne.. or. Js, it 0> <221> M SC FEATURE <222>
(2%&%2)’4%43?&}3?1{;0%0% 1\%(5'3/0&2)%2@?% PCTI USO 1143165 X-13991. ST25 . txt
<223> Xaa at position 2 is Ala, dy, Val, LeU, Ile, Ser, or Thr; <220>
<22 3 M SC- FEATURE <222> (6)..(6) <223> xaa at position 6 is Phe, Trp, or
Tyry ﬂ><220> <221> M SC FEATURE '<222> (10)..(10) <223> Xaa at position
10 d2g1ValmopIkgs |le, Leu, Phe, or Tyr; <220>

<222> (27)..Q27)
<223> ACE]'YLATION

<220>.
<221> MISC_FEATURE
- <222> (30)..(30)
<223> Xaa at position 30 is Gly; -
U
<220>
<221> MOD_RES
<222>  (30)..(30)
<223> AMIDATION

<400> 8
iﬂa. Glu Gly Thr ghe Thr Ser Asp val Ser ser Tyr teu Glu Gly GlIn
o ‘ ‘ 10 5

Ala Ala xaa 6lu phe Ile Ala Trp Leu Val Lys Gly Arg Xaa
. 20 25 30

-F-)<21,0> 9
T <211> 39
<212> PRT

- <213> artificial sequence
<220> j% i
<223> ' synthetic constr‘dct
<400> " 9 | ,
'l{i S Ser Asp Gly 'é'hr" phe Thr ser Asp "tigu Sser Lys Gln Méf 6lu Glu
» . : : . : 15

GTu-A]a‘Va1fArg Leu PhejITe Giu Trp Leu Lys Asn Gly Gly Pro Ser
- 20 25 30

19




¥

<221> M SC_FEATURE <222> (12). -. (12) <223> Xaa at position 12 is Ser, Trp,

Tyr., Phe, Lys, lle, Leu, Val; <220> <221> M SC FEATURE 7 $4%&2200513) .

(13) .<223> xaa at position 13 is Tyr, Trp, or Phe; . _.<220> <221>

M SC_FEMWOL62:5222> (14)..(14) <223> Xaa at position 14i BCL/&801/Bhe, Tyr, or
Trp; . t. <220> <221> M SC FEATURE <222> (16)..(16) <223> xaa at
position 16 is.dy, Qu, Asp, @ri3lons;sro22Qx%t <221> M SC FEATURE 25 7 June

200\ 46327 PREFrDSEEr - 13165 <222> (19)..(19) x-13991. ST25 txt <223>

xaa at posPtion 19 is Ala, Val, Ile, or Leu; <220> <221> M.SC- FEATURE
<222> (21)...(21) <223> xaa at position 21 is @ u, Ille, or Ala; <220>

1<22H0M §@ FEATURE <222> (24)..(24) <223> xaa at position 24 is Al a or

A u; <220> <221> M SC FEATURE <222> (27). . (27) <223> Xaa at position 27
is 4dl>0r39 | e; and <220> '

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic construct

" <400> 10

-~ His Gly Glu Gly Thr phe Thr Ser Asp Leu Ser Lys Gln Met Glu Glu
1 5 10 15

\‘-.._.f

Glu Ala val Arg Leu Phe Ile Glu Trp Leu Lys Asn Gly Gly Pro Ser
20 25 30

ser Gly g}a Pro Pro Pro Ser

<210> 11

<211> 39

<212> PRT

<213> Artificial seguence

<220>

'\w) <223> synthetic .construct

. <220> _ .
<221> MISC_FEATURE
<222> (..

<223> Xaa at position 1 is L-histidine, D-histidine, or is deleted.

<220>
<221> MISC_FEATURE
222> (2)..(2)

<223> Xaa at positiéq Z:is:G1y, Ala, or val;

<220>
20



<221> MOD_RES <222> (30)... (30) <223> AM DATI ON <220> <223.>

M SC FEATURE .<222> (31)..-(51) <223> Xaa at position 31. rSufdyoodd s or is
absent. <400> 12 Xaa Xaa Qu Gy Thr Xaa' Thr Ser Asp xaa Ser Xaa Xaa xaa

G u Xaawolérik227d n Al a xaa Lys Xaa.Phe Ile xaa Trp Leu Xpariugsi/3wys Arg Xaa
20 25 30 <210> 13 26 7 June 2005 WO 02146227 <211> 616 <212> PRT <213>

Artificial Sequence <220> <223%=1$39u1t Beig ¢xgonstruct <400> 13 x--13991.
ST2221s xtMidicsFRMaURE u Gy Thr Phe Thr ser Asp Val Ser ser Tyr Leu Qu Gy

15 15 . G.n Ala Lys Gu Phe Ile Ala Trp Leu Val Lys Ay Arg Ay Asp
‘Zég 30 g&l(ai l—ﬁsﬁLys ser Glu Val Ala Hs Arg Phe Lys Asp Leu Gy Gu-Qu

35 40345 RETabSeki tipho20 AN LBheLySi Ala Leu Val Leu Ile Ala Phe Ala G n Tyr
Leu-dn Gn - 50 55 60 Cys Pro Phe du Asp His val Lys Leu Val Asn du Val

Thr Au Phe 65 70 75 80 Ala Lys Thr cys Val Ala Asp Qu Ser Ala A u Asn
Cys.-Agp Lys Ser 85 90 95

<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 is Gln or Tyr;

<220>
<221> MISC_FEATURE
<222> (14)..(14)

" <223> Xaa at pesition 14 is Met or Leu;

<220>
T =221> MISC_FEATURE
<222> (16)..(16)
H:)<223> Xaa at position 16 is Glu or GIn;

<220>
<221> MISC_FEATURE
<222> (i7)..Q17)

<223> Xaa at position 17 is Glu or Gln;

. <220>
<221> MISC__FEATUR-E
<222> (19)..(1® o
 <223> Xaa. at position 19 1is val or A?a;

21




Leu His Thr Leu Phe Gy Asp Lys Leu Cys Thr Val Ala Thr Leu Arg 100 105
110 d U Thr Tyr A y .Gu Met Ala Asp Cys. Cys Ala Lys G  Ghaiobse G U
. 115 120 125 Arg Asn G u cys Phe Leu An H s Lys Asp Asp Asn Pro Asn Leu
Pro 130w043%2170 Arg Leu Val Arg Pro A u Val Asp Val MtceusoisisA a Phe
His Asp 145 150 155 160 Asn G u du Thr. Phe Leu Lys Lys Tyr Leu Tyr GQu
lle Ala Arg Arg 165 170 175 Hixs1Pe%lL.sTgs.#e Tyr Ala Pro"G u Leu Leu Phe
Phe<#% Lys Arg Tyr 180" 185 190 Lys Ala Ala Phe Thr Gu.Cys Cys A.n A a

Al a s LyscAga Cys 195 200 205 Leu Leu Pro Lys Leu Asp. Qu Leu.Arg
As'p<GI u GIyCIIys QRS Ser Ser 210 215 220. - ?7 7 June 2005 WD 02/ 46227

“X- 13822, 57AB.t K20)Ala Lys A n Arg Leu Lys Cys Ala Ser Leu @ n Lys Phe Gy
Au ggg 225 230 235 Zég Ala he Lys Ala Trp Ala Val Ala Arg Leu Ser Gn Arg
Phe“Fro LXA8 254R0)500%=8 1 A7 BH&  Ala G u Val Ser Lys Leu Val Thr Asp
Leu Thr Lys Val 260 265 270 H's Thr Qu Cys Cs H's Ay Asp Leu Leu Qu
Cys Ala Asp Asp Arg 275 280 285 Ala Asp Leu Ala Lys Tyr Ile Cys G .u Asn
Gn<2P Ser Ile Ser Ser 290 295 300 Lys Leu Lys Au Cys Cys du Lys Pro
Leu J-AU S‘ﬂ LysaoRE His Cys 305 310 315 320 Ile Ala A u Val Qu Asn Asp
Gu Met Pr a p Leu Pro Ser Leu 325 330 335 Ala Ala Asp Phe Vval Qu
Ser<d2gs A3)Va(210ys Lys Asn Tyr Ala Qu ,340 345 350 Ala Lys Asp Val Phe

Leu gy MBL Ppe Sty o G L o R N9 AT D
. \¥<220>
“’ <221> MISC_FEATURE

<2225 (24)..(24)

<223> Xaa at position 24 is Glu or Ala;

<220>
<221> MISC_FEATURE
<222> (27)..027)

<223> Xaa at position 27 is val or Lys;

- <220>
<221> MISC_FEATURE
)R> (28)..28) |
<223> Xaa at position 28 is Asn or Lys;

<220>
<221> MISC_FEATURE
| <222> - (30)..(30)

<223> Xaa at position 30 is G?y'or Arg; and '

- <220
<221> MISC_FEATURE
222> (1)..GL
<223> Xaa at position 31 is Gly, or Pro:

22




355 360 365 His Pro Asp Tyr Ser Val Val Leu Leu Leu Arg Leu Ala Lys Thr Tyr
370 375 380 Gu Thr Thr Leu Gu Lys CyS Cys Ala Ala Ala Asy R ddos G u Cys
385 390 395 400 Tyr Ala Lys Val Phe Asp G u Phe Lys Pro Leu Val Qu GQu Pro
Adn Q“GgéSAsn.Leu_lle!_ys A n Asn Cys Gu Leu PperG (pLeuGIy
Gu Tyr ZE 430 .Lys Phe G n Asn Ala Leu Leu Val Arg Tyr Lys Lys
Val Pro G n 435 440 445 Val Sgri3dby. SPTFzg S Leu Val Qu Val Ser Arg Asn
Leu Gy Lys Val 450 455 460 Ay Ser Lys Cys Cys.Lys Hs Pro Gu Ala Lys
Arg I\égtﬁ Pro Cys Ala 465 470 475 480 G u Asp Tyr Leu Ser val' Val LeU Asn
L Cys Val Leu Hs Qu 485 490 495 28 PCT/ USO / 43165:7 June 2005 WD

'02/.5];_632_27 ,ﬂ@{/_{:@@g}lé43165 X-13991. ST25.txt Lys Thr Pro Val Ser Asp Arg val
Thr leqys s Cys Thr Au Ser Leu 500 505 510 Val Asn Arg Arg Pro Cys Phe
Ser< 28 L) aB2Wal Asp A u Thr Tyr 515 520 525 Val Pro Lys G u Phe Asn

£ . Ph S £930 535 540 Cys Thr Leu Ser GQu
Lys zg B% %?ﬁ"’ﬁ%"ﬁy% Ei;l"}sSégﬁ ?'A%EA%"& 'S0 545 550 555 560 Val G u Leu Val
Lys H's Lys Pro Lys Ala Thr Lys Gu G@n Leu Lys 565 570 575 Ala Val Met

2259 Phe Ala Ala Phe Val Qu Lys Cys Cys Lys Ala 580 585 590 Asp ASP
Lys Thr Cys Phe Ala Qu GQu Ay Lys Lys Leu Val Ala 595 600 605 Al a

Ser<2@un AMiscAiaTiel Gy Leu

<222> (33);.(33)_

'<223> Xaa at position 33 is Ser, or is absent. .
““}5220>

<221> MISC_FEATURE

<222> (34)..(34)

 <223> xaa at position 34 is Gly, or is absent.

<220>
<221> MISC_FEATURE
<222> (35)..(3%)

'<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)



610 615 <210> 14 <211> 631 <212> PRT <213> Artificial Sequence <220>
<223> synthetic construct .<400> 14 H's Val Glu. 3@y Thr Phe,fbboder Asp
Val- Ser Ser Tyr Leu u-dy 1510 . 15 dn Ala Ala Lys Qu Phe Ile Ala
Trp Leuwdn#2469y Gy Arg Ay. Ay 20 25 30 Gy Ay.dy SHCIAPIAPIS dy Ay
Ser Ay Ay Ay dy ser Asp Ala 35 40 45 His Lys Ser Au Val Ala.H s Arg

Phe %s ASP Leu Gl% G%J u_As¥r1388155250t¥he Lys Ala Leu™Val Leu Ile Ala
Phes?APa &R A5 PoFT BPNGS 1enP /s 6% PBSYE-80 7 June 2005 WD 02/ 46227

PCTI USOL143165 X-13991. ST25.txt Pro Phe GQu Asp H s Val Lys.Leu Val Asn
Gu Val Thr Au Phe Ala 85 90 95 Lys Thr Cys Val Ala Asp Qu Ser Ala Gu
‘Asm230s Asp LYS Ser Leu 100 105 110 His Thr Leu Phe @y Asp Lys Leu Cys

Thr<2X?; Ardc TEaTh Arg Gu 115 120 125 Thr Tyr Ay Qu Met Ala Asp Cys
Cys a Ly cTBI u Pro Qu Arg 130 135 140 J Asn GQu Cys Phe Leu G n His

LyS:l’Agp K§§)As@9l§’ro Asn Leu Pr oArg 145 150 155 160 Leu Val Arg Pro Qu Val
oRatEL Wik LR B ] SoB eSS 10 102 By G I Do e
Al a Pro GI u Leu Leu Phe Phe Al a Lys Arg Tyr Lys

<220>

<221> MISC_FEATURE

<222> (39)..(39)
| <223> ‘Xaa at position 39 is Ser, or is absent.

N

"‘:\.AJ”
<400> 11

iaa Xaa Glu Glu }hr Phe Thr Ser Asp Xaa Ser Xaa Xaa Xaa Glu Xaa
10 :

Xaa Ala Xaa Xaa Xaa Phe Ile Xaa Trp Leu Xaa Xaa Gly Xaa Xaa Xaa-
20 25 30
Xaa Xaa gga Xaa Xaa Xaa Xaa

<2105 12
<211> 31
' <212>. PRT 7
_ i) <213> Artificial sequence

<220>

<223> synthetic construct
2200 |

- <221> “MISC_FEATURE
<2225 (D..(D

<223> ‘Xaa at position 1 is L-histidine, p-histidine, or is deleted.

<220>
<221> MISC_FEATURE
<222> @..

. ' .




195 200 205 Ala Ala Phe Thr Gu Cys Cys G n Ala Ala Asp Lys Ala Ala Cys Leu
210 215 220 Leu Pro Lys LeU Asp Qu Leu Arg Asp Qu Ay LysJeha28@s Ser Al a
225 230 235 240 Lys G n Arg Leu Lys Cys Ala Ser Leu A n Lys Phe Gy Gu Arg
Ala 243y@984&%P Phe Lys Ala Trp Ala Val Ala Arg Leu SerprGrmsd#wgiddhe Pro
LYS Ala . 260 265 270, Gu.Phe Ala Gu Val Ser'lLys Leu Val_Thr Asp Leu Thr
~Lys Val His 275 280 285 Thr Gki1369s.€9ps.tits Ay.Asp Leu Leu Qu Cys Al a
Asp283p Aag &t posDOON2D5 s380R.ASPY L&al Allgul yEleTySen,] erGhe ;A u Asn G n
Asp. Ser Ile ser Ser Lys 305 310 315 320 Leu Lys Qu Cys Cys.3d u.Lys.Pro
Leu Leu Gu Lys Ser Hs Cys Ile 325 330 335 Ala Glu Val Gu Asn ASp G u
‘Mete2Poo Ala Asp Leu Pro Ser Leu Ala 340 . 345 350 30 7 June 2005 WO
02/ 46227 X-13991.ST25.txt Ala Asp Phe Val G u ser Lys Asp val Cys Lys Asn
Tyr<2Ala GIECNEQTUFS% 360 365 Lys Asp Val Phe Leu Ay Met Phe Leu Tyr Qu
Tyrehba A AL Hs 370 375 380 Pro Asp Tyr Ser Val Val Leu Leu Leu Arg
Leu Al a Lys Thr Tyr Gu 385 390 395 400 Thr Thr Leu Qu Lys Cys Cys Ala
* Al x2ABa A3p EFtrGOH'@OGIQJ igyBhery Trp A®% TG 415 Ala Lys Val Phe Asp @ u Phe
Lys Pro Leu Val AQu GQu Pro Gn Asn 420 425 430 Leu Ile Lys G n Asn Cys
Gu Leu Phe Au A@n Leu Gy GQu Tyr Lys 435 440 445 Phe G n Asn Ala Leu
Lew2¥at Arg Tyr Thr Lys Lys Val Pro A n Va

<221> MISC.FEATURE
<222> (10)..(10)
~}<223> Xaa at pesition 10 is val, Trp, Ile, Leu, Phe, or Tyr;
<220>
<221> MISC_FEATURE
<222>  (12)..(12)

<223> Xaa at position 12 is Sef, Trp, Tyr, Phe, Lys, Ile, Leu, val;

<220>
<221> MISC_FEATURE .~
'<222> (13)..(13)

_€223> Xaa at position 13 is Tyr, Trp, or Phe;

)<220>
<221> MISC_FEATURE
<222 (i4)..Q14)

<223> Xaa at position 14 is Leu, Phe, Tyr, or Trp;

<2205
' <221> MISC_FEATURE

<222> (16)..(16)

<223> Xaa at bosition 16 is Gly, Glu, Asp, or Lys;

| <220> _
<221> MISC_FEATURE
' o 25




. 450 455 460 Ser Thr Pro Thr Leu Val GQu Val Ser Arg Asn Leu dy Lys Val
Ay 465 470 475 480 Ser Lys Cys Cys Lys His Pro Qu Al a Lyshegodket Pro
cys Ala Gu 485 . 490 495 Asp Tyr Leu Ser"val Val Leu Asn A n Leu Cys Val
Leu H s wouw2l4yx? 500 505 510 Thr Pro Val. Ser-Asp Arg Val Htrubosisiass Cys
Thr Gu Ser Leu val 515 520 525 Asn Arg. Arg. Pro Cys Phe Ser Ala Leu Gu

Val Asp Gu Thr Tyr Val 530 5353134081 RGb5USQ1/ 43165 Pro Lys G u Phe Asn Al a
A u<d> PI@9Ithi®he His Ala Asp Ile Cys 545 550 555 560 Thr Leu Ser Qu

Lys : Gnlle.Lys Lys a Leu Val 565 570 575 Gl ULeu Val Lys
- Hfg#y'sb&g’?'c?tL Qsi4ji0 L?h}[ L’$§ d"g 'GAlﬁeLé’tE t$%5 Ala 580 585 590 Val Met Asp
"Asp Phe Ala Ala he val Qu Lys Cys Cys Lys Ala Asp 595. . 600 605 Asp Lys
G U Thr cys Phe Al a Gu GU dy Lys Lys Leu Val Al a Al a 610 615 620 31
7 JEP>2005 WO 02/ 46227 PCT1US01143165 X-13991. ST25.txt Ser G n Ala Ala Leu

AdyJay g2k 63Rnmel0> 15 <211> 640 <212> PRT <213> Artificial Sequence
<220> <223> synthetic construct <400> 15 Hs Ay AQu Gy Thr Phe Thr Ser

Asp<2Ad> SE21Sef2Xyr Leu Au Qu
<223> Xaa at position 21 is Glu, Ile, or Ala;

<220>

<221> MISC_FEATURE

N ) 222> (24)..(24)

- <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)..(30)

<223> AMIDATION

<220> ) :
<221> MISC_FEATURE
222> (GD..GL

<223> J}ég at position 31 is Gly, His or is absent.

<400> 12

ﬁaa Xaa Glu Gly §hr Xaa Thr sér ASp xga Ser Xaa Xaa Xaa Glu Xaa
: | ‘ 1 : .
GIn Ala Xaa %s Xaa. Phe Ile Xaa ‘{gp Leu Xaa Lys Gly Arg Xaa
. S : 30 _

<210> 13
26




151015 Gn Ala Ala Lys Gu Phe Ile Ala Trp Leu Val Lys Ay Arg Ay Ser
20 25 30 Ser Ay Ala Pro Pro Pro Ser dy. Ay Ay dy Glycf% G-'IZQ(O y Ay
35 40 45 Gly.Ser Ay Ay Ay Gy Ser Asp Ala H s Lys Ser Va a His
50 55 6Qvareaskire Lys Asp Leu Gy Gu G u ASn Phe Lys A adrauseismas Leu lie
65 70 , 75 80 Ala Phe Ala Gn Tyr Leu Gn Gn Cys Pro Phe Gu Asp H's Va
Lys 85 90 95 Leu Val Asn Qu Vahidhr s8¢ pe Ala LyS Thr €ys Val Al a Asp
G u21]];00616)5 110 Ser Ala A u ASn Cys Asp Lys Ser Leu His Thr Leu Phe Gy

ﬁ/ 115 120 125 LQU Cys Thr Val Ala Thr Leu Ar.g Qu Thr Tyr dy.Qu

130 135 140 1 Cys Cys Al a Lys. Gn Gu Pro GlU Arg Asn G u

-q/ng;;e k,egf&{mHggquel,@é 150 155 160 Lys Asp Asp Asn Pro Asn Leu Pro Arg
Leu Val Arg Pro Au Val Asp 165 170 175 Val Met Cys Thr Ala Phe Hi s Asp
'ASn Gu Gu Thr. Phe Leu .LYS Lys 180 185 190 ~ 32 WD 02/ 46227 -

§%§>1 ST25.txt Tyr Leu Tyr Guile Ala Arg Arg H's Pro Tyr Phe Tyr Ala
Pro u 195 200 205 Leu Leu Phe Phe Ala Lys Arg Tyr Lys Ala Ala Phe Thr
G g23s EyrscheilO cddstr22® G n Ala Ala Asp Lys Ala Ala Cys LeU Leu Pro Lys
Let§ @sp fu Leu 225 230 235 240 Arg Asp Gu Ay Lys Ala Ser Ser Ala Lys

g L u Lys Cys Ala 245 250 255 ser Leu Gn Lys Phe Ay GQu Arg Ala
thim‘l%‘m &1p TAFephéairthAlser 2§D vabSe? 7€kr) Ay g ueem'ﬁemﬁ n Arg Phe Pro Lys
Ald Au Phe Ala5d u Val 5er Lys 10

Gin Ala Ala %s Glu phe ITe Ala ”;iz'gp Leu val Lys Gly ggg Gly Asp

"~ Ala His %gs ser Glu val Ala g'(l)s Arg Phe Lys Asp fi?u Gly Glu_Glu

Asn lsﬂge Lys Ala Leu val ls.g:u Ile Ala Phe Ala g(]jn Tyr Leu 6ln Gin .

Cys Pro Phe G'lu.Asp His val Lys Leu val Asn Glu val Thr Glu Phe
65 70 75 | 80

Ala Lys Thr Cys \8{:-511 Ala Asp Glu ser Sga Glu Asn cys ASp I§)st ser

Leu His Thr Leu Phe Gly ASp Lys Leu Cys Thr val Ala Thr Leu Arg
© 100 : 105 110

Glu Thr Tyr Gly Glu Met Ala Asp Cys Cys Ala Lys GIn Glu Pro Glu
115 ' 120 125

Arg Asn Glu cys Phe Leu GlIn His Lys Asp Asp Asn Pro Asn Leu Pro
1300 - 135 140 ,

Arg Leu val Arg Pro Glu VaT Asp val Met Cys Thr Ala Phe His Asp
i45 - 150 . 155 A 160

"Asn Glu'Glu Thr Phe Leu-Lys Lys Tyr Leu Tyr Glu Ile Ala Arg Arg
165 ST 0170 ' 175 g

His Pro Tyr Phe Tyr Ala Pro Glu Leu Leu Phe Phe Ala Lys Arg Tyr"
180 185 190

Lys Ala Ala phe Thr Glu Cys Cys GIn Ala Ala Asp Lys A'la‘A'Ia Cys
: 195 - - 200 205 ‘

‘Leu Leu Pro Lys Leu Asp. Glu teu Arg Asp Glu Gly Lys Ala Ser Ser
210 - - 215 220 C -




275 280 285 Leu Vaal Thr ASP' Leu Thr LYS Val Hs Th.r Gu Cys Cys Hs Ay
Asp 2 Leu Leu Gu CyS Ala Asp Asp Arg Ala Asp Leu Al a Lys 7TjheblgsCys 305
310 315 320 A u Asn G n Asp Ser Ile 5er Ser Lys Leu Lys Au Cys Cys G u Lys
325 330 g@ppss7sleu Leu Gu Lys Ser Hs Cys Ile Ala Gu %T/%diug%@ Asp Gu
340 345 350 Met Pro Ala Asp Leu Pro Ser LeU Ala Ala Asp Phe Val u Ser Lys

355 360 365 Sp Val Cys Lys Asnx'[y_ggﬂ%T%yt a Lys Asp Val "Phe Leu Ay Mt
370 375 380 PheLeu Tyr Qu Tyr Ala Arg Arg His Pro ASP Tyr Ser val Val Leo
-385 Leu Leu,. rg Leu Ala Lysl Thr Tyr Qu Thr Thr. Leu Qu Lys, Cys Cys 405
410%%%15'3’& GlnAnEg Ay %ocﬁd‘ B %e"GL&ch TYF PReaGlyy §1wairaPhe Asp G u Phe
420777 425 430 Lys Pro Leu Val Qu Qu o Gn Asn Leu4%e Lys G n ASn
Cys'A@u 435 440 445 Leu he Au Gn Leu Ay GQu Tyr Lys Phe An Asn Ala Leu
LeW\aPhe 456G 455 4B 133VH1 MineArD0Bu RETLUS@Iry43E6Brd Lygne 2005 WO 02/ 46227
PCT/ USOLI 43165 x-2#3991. ST25.txt AZgCTyr Thr Lys Ly35%al Pro G n Val Ser Thr
Pro Thr Leu Val AU 465 470 475 480 Val Ser Arg Asn Leu Ay Lys Val Ay
Seraliay 61 meo% Y8 vdissdir ays 4 490 HRI5A6 Wedl hrliyps Ay Met Pro Cys Al a
Gu Asp Tyr L Ser Val Val Ledf5 500 505 510 As?¥0G n Leu Cys val Leu His

"Gu Lys Thr Pro Val Ser Asp Arg Val 515 520 525
- His Thr Glu Cys Cys His Gly Asp Leu Leu Glu C
oY ys Cy y 288 e u Cys ggg Asp Asp Arg

Ala Asp Leu Ala Lys Tyr Ile Cys Glu Asn GIn AsSp Ser Ile Ser Ser
- 290 295 300

Lys Leu Lys Glu Cys Cys Gliu Lys Pro Leu Leu Glu L s Ser His C
305 310 315 - Y 3)2{3

Ile Ala Glu va® Glu Asn Asp Glu Met Pro Ala ASp Leu Pro Ser Leu
325 330 335

Ala ala Asp Phe val Glu Ser Lys Asp val Cys Lys Asn Tyr Ala Glu
340 345 - 350

Ala Lys Asp val Phe teu Gly Met Phe Leu Tyr Glu Tyr Ala Arg A
. 355 360 yr 8 336’5 g Arg

"His Pro Asp Tyr Ser val val Leu teu Leu A
Pro val rg l?:gg Ala Lys Thr Tyr

C'Iu Thr Thr Leu Glu Lys Cys Cys. Ala Ala Ala Asp Pro Hi
} 385 ) 390 395 P Fro His 6lu %(s)

Tyr Ala Lys val Phe Asp Glu Phe Lys Pro Leu val Glu Glu Pro Gln
g 405 7410 _ 415

Asn Leu Ile Lys GIn Asn Cys Glu Leu Pﬁe Glu GIn Leu Gly Glu Tyr
420 425 430 :

Lys pPhe Gln Asn Ala Leu Leu val Ai-*g Tyr Thr Lys Lys val Pro Gln
435 4490 445

val ser Thr Pro Thr teu val G_Tu val Se.r Arg A _
450 . 455 : 7 9 423 Leu Gly Lys val

Gly ser Lys Cys .Cys Lys His Pro Glu Ala Lys Arg . :
465 | 470" _4_37(5 rg Met Pro Cys QQS

Glu Asp Tyr Leu Ser val val Leu Asn GlIn Leu Cys val ieu His Glu
o 485 R | 495



. Thr Lys Cys Cys Thr Qu Ser Leu Val Asn Arg Arg Pro Cys Phe Ser 530 535
540 Ala Leu Au Val Asp Au Thr Tyr Val Pro LYS A u he Asn7A@eGolds 545 550
555 560 Thr Phe Thr Phe His Ala Asp Ile Cys Thr LeU Ser Qu Lys Gu Arg

565 570 wop2Gk1r7ll e Lys Lys G n Thr Ala Leu Val Gu Leu parukysssiss Lys Pro
580 585 59.0 Lys Ala T hr u G n Leu LyyOs Ala Val Met Asp AAGCsp Phe Al a
Ala 595 Phe Val Qu Lys Cys Cysi3bys.Abg. Asp ASP Lys A u ThAt Cys Phe Ala
610 615 620 Au Au Ay Lys-Lys Leu Val Ala Ala Ser A n Ala Ala Leu Gy Leu
625, 63 6 <210> 16 <2 624 <212> PRT <213> Artificial Sequence
<22'(92s qggﬁg gglmtsﬁrétﬁsg /g'f)gng }lng%gLy&ﬁﬁ% Y8 W'sSyyea ey Thr Phe Thr Ser
1 5 Asp Leu Ser Lys A n Met Qu Qu - 10 15 Au Ala Val Arg-Leu Phe Ile Qu
Tr p@eu Lys Asn Ay Ay Pro Ser 20 25 30_.34 7 June 2005 WO 02/ 46227

X- 1 9f§%§§§.f“§& PERICYE ShoaRsr AYe ot Pt yad §§A§EJ“N“5 W' Lys Ser- G u Val
Ala His 40 45 Arg Phe Eys Asp Leu Ay U Gu Asn Phe Lys Ala Lea Val

Leu Ile 50 55 60 Ala Phe Ala An Tyr Leu Gn Gn Cys Pro Phe Qu Asp Hs
Va|Vq]y§g3 dys 76lu7Bhg@sn ?‘;zsa Glu Thr Phe Thr l;hg His Ala Asp Ile
4

Cys Thr Leu ser Glu Lys Glu Arg Gln Ile Lys Lys Gln Thr Ala Leu
545 550 555 560

val Glu teu val Lys His Lys Pro Lys Ala Thr Lys Glu Gin Leu Lys
_ 565 © 570 575

Ala val Met Asp Asp Phe Ala Ala Phe val Glu Lys Cys Cys Lys Ala
i 580 585 590

Asp Asp Lys Glu Thr Cys Phe Ala Glu Glu Gly Lys Lys Leu val Ala
595 600 ' yry 6%5

Ala Ser GlIn Ala Ala Leu Gly Leu
615
'§210>‘ 14
<211> 631
- 212> PRT

- <213> Artificial Sequence

} <220>
-~ <223> synthetic construct
<400> 14 -
. gis_va’i G1u_.G_'I‘y 'ghr Phe ~Th's" Ser Asp \{31 ser ser Tyr Leq %U'GIy

' Gln Ala Ala 555 Glu Phe Ile Ala ‘{gp Leu val Lys Gly Arg GW.G'ly
_ ‘ , : - 30

. Gly Gly. ggy ser Gly Gly Gly E;I}y ser Gly Gly Gly Gly Ser Asp Ala
_ , ‘ 45 '

His Lys Ser Glu'val Ala His Arg Phe Lys Asp Leu Gly Glu ¢1u_ Asn
50 : L 60

* pPhe Lys Ala Leu val Leu Ile Ala Phe Ala Gln Tyr Leu GIn Gin Cys
65 N ( 75 . . 80
29



Leu Val Asn Qu Val Thr Qu Phe Ala Lys. Thr Cys val Ala Asp Gu 85 90 95
Ser Ala Qu Asn CyS-Asp Lys Ser Leu His The Leu Phe Qvy AS'?J'R?‘Iéz 490 105
110 Leu Cys Thr Val Ala Thr Leu Arg Gu The Tyr Gy G u Met a Rsp 115
120 125 wpn2yprAla Lys Gn GQu Pro Qu Arg. Asn A u Cys Rherbay&q¢y H s

130 135 140 LyS Asp Asp Asn.Pro Asn Leu Pro Arg LeU Val Arg Pro Gu Val Asp
-145 150 155 160 Val Met Cys The.i4bdy Rhgs Hi,s Asp ASn (Au Gri Thr Phe Leu
Lys Lys 165 170 175 Tyr Leu Tyr Qu Ile Ala Arg Arg H's Pro Tyr Phe Tyr
Ala Pro @3 % 180 185 190 Leu Leu Phe Phe Ala Lys Arg Tyr -Lys Ala Al a Phe
ThrPe§ Eheysluchsep .g;@@’%byszd@”d’?ﬂ = ﬂl‘a"ﬂ&ﬂ‘hfy@wge M1d Cys Leu Leu Pro
‘Lys Leu Asp A u Léu 210 215 220 Arg Asp Gu Gly L Ala Ser ser Ala Lys
G.n Arg Leu Lys Cé/“s‘ Ala 225 230 235 240 Ser Led" G n Lys Phe d y G U
Ar o8 Th"F‘FiLSAEF’gI)sA ASPTEU ReraA\aiGinl Asn CPeRspEYs256r Aeg Leu Ser G n Arg
Phe Pro Lys G u Phe Ala GH#Val Ser Lys 268265 270 Leu Val The ASP
Leu The Lys Val H's The GQu cys Cys Hs Gy Asp 275 280 285 Leu Leu Qu
Cy S+id ahASRuABIR Allg sMpaLysspebietysATRr LyaS AVd Thiaddyarg 29Q 295 300 35

PCT/ USOL/ 48665 7 June 20051200 02/ 46227 PCT/A26S01143165 X- 13991. ST25. t xt
Gu Asn A n Asp ser Ile Ser Ser Lys Leu Lys Qu Cys cys Qu Lys 305 310
315rhi2@y Praayleth ket AaUady TySedysiata s &1 MNidprd B10V8lgG U Asn Asp G u

325 33@3335 135 140

"Asn Glu Cys Phe teu GIn His Lys Asp Asp Asn Pro Asn Leu Pro -Arg

- 145 150 155 160

"~ Leu val Arg Pro Glu val Asp val Met Cys Thr Ala Phe His Asp Asn
165 170 175

Glu Glu Thr Phe Leu Lys Lys Tyr Leu Tyr Glu Ite Ala Arg Arg His
180 185 . 190

Pro Tyr Phe Tyr Ala Pro Glu Leu Leu Phe.' Phe Ala Lys Arg Tyr Lys
195 200 255 -g i

Ala Ala Phe Thr Glu Cys Cys GIn Ala Ala Asp Lys Ala Ala Cys Leu
. 2106 215 P 2%0 Y

" Leu Pro Lys Let Asp Glu Leu Arg Asp Glu Gly Lys Ala Ser ser‘A‘l
225 - 230 - g AsP 23% Y 248

_ Lys GlIn Arg Leu Lys Cys Ala Ser Leu Gln 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 Leu val Thr Asp Leu Thr Lys val His
: 275 ~ 280 285 |

) _. Thr Gi‘u— Cys Cys His Gly Asp -Leu,teu ‘Glu Cys Ala Asp AsS AF Ala
290 _ 295 - ¥ 300 P P A9

' Asp Leu Ala Lys Tyr Ile Cys 61u Asn G'Il‘n Asp Ser Ile Ser Sser L
305 : 310 ' 31’?_ S 3%3

Leu Lys Glu Cys Cys Glu Lys Pro Leu Leu Glu Lys Ser His Cys Ile
g 325 o 330 : 335

Ala Glu val Glu Asn Asp Glu Met Pro Ala Asp Leu Pro Ser Leu Ala
a 340 . 345 - 330
- 30 :



Met Pro Ala Asp Leu Pro Ser Leu Ala Ala ASP Phe Val GQu Ser Lys . 340 345
350 Asp Val Cys Lys AsnTyr Ala Gu Ala Lys Asp Val Phe Leu7GunePdbs 355 360
365 Phe Leu Tyr GQu Tyr Ala Arg Arg Hi's Pro ASP Tyr Ser Val Val Leu 370
375 380 ] Arg Leu Ala Lys Thr Tyr du Thr Thr Leu s Cys
a5 o a e D A A Aep mro i s @ Qs Tyr Al ﬁ*;’gg*@ﬁ%he Asp

G u Phe 405 410. . 415 Lys Plrjﬁ_éb%g val. Au Qu Pro Gn ASn Teu Ile Lys Gn
Asn Cys Gu 420 425 430 Leu AR -P&% @y Gu Tyr Lys Phe G n Asn
Ala Leu Leu Val 435 440 445 Arg Tyr Thr Lys Lys Val Pro dn.Val Ser Thr

Pr A TRhAsSR @be a1 Gy SeASQy4B5p 480 kel LBerashr tymsia ladu Aay Lys Val dy Ser
Lys Cys 3 Lys His Pro 46% 470 475 480 G Ala Lys Arg Met Pro Cys Al a
G u Asp Tyr Leu ser Val Val.Leu 485 490 495 Asn A n Leu Cys Val Leu.H s

G wylsySspiival Frie val &er MAS phLgu VBr chO0yp0R DB ABg Thtg s’ - Oys Cys Thr Qu
Ser Led’Wal Asn Arg Arg3®ro cys Phe Ser 38815 520 525 Ala Leu G u Val Asp

G u Thr Tyr Val Pro Lys G u Phe Asn Ala @ u 530 535 540 Thr Phe Thr Phe
H $odl AASr 14 Qrp VHITLdPLSeRu Glig LD FRUY e 345 R0 550 560 an lle
Lys8BYS .G n Thr Ala39eu Val Qu Lein3d,ml Lys H's Lys 565 570 575 36 WD
021-16227 x-13991. ST25,txt Lys Ala Thr Lys Gu A n Leu Lys Ala Val. Met Asp

AS 85,590, P | . Ala Asp ASP L
AR AR ATe LPB0B08.080 RIE Al A bR sOUfu GYF A¥s M@ Asp ASP Lys

Ata tys val Phe Asp Glu phe Lys Pre Leu Val Glu Glu Pro GIn Asn
420 425 430

l__eu'I'Ie Lys GIn Asn Cys Glu Leu phe Glu Gln Leu Gly Glu Tyr Lys
435 440 445 i

Phe GIn Asn Ala Leu Leu val Arg Tyr Thr Lys Lys Val Pro Gln val
. 450 455 4 4%0

Ser Thr Pro Thr Leu '\'/al Glu val Sser Arg Asn Leu Gly Lys v
465 ‘ 470 i y tys val o8

Ser Lys Cys Cys Lys His Pro Glu Ala Lys Arg Met Pro Cys Ala Glu
, 485_ . 430 495

'AsSp Tyr Leu Ser Vval 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 -

Ash Arg Arg Pro Cys Phe Ser Ala Leu Glu val Asp Glu -
530 535 535 C10 T Tyr val

Pro Lys Glu Phe Asn Ala Glu Thr Phe Thr Phe His Ala Asp T :
sas T Tl s . 555 @ Asp Tle &8 . -

=,

Thr Leu Ser Glu Lys Glu Arg Gln Ile Lys Lys Gin Thr Ala Lew val
565 570 575

Glu Leu val Lys His Lys pro Lys Ala Thf LYs Glu Gln Leu Lys Al
580 585 590 Y 2

val Met Asp Asp Phe Ala Ala phe val é1u Lys Cys Cys Lys Ala A
595 S 600 VS gos VS Aa A

Asp Lys Glu Thr Cys Phe Ala Glu 6lu Gly Lys Lys Leu val Ala Ala
610 T 15 620 '
: : 31



Qu Ju Ay Lys Lys Leu Val Ala Ala Ser An Ala Ala Leu Ay Leu 610 615
620 <210> 17 <211> 640 <212> PRT <213> Artificial sequenggq 52383 <223>
synthetic construct <400> 17 HHs Ay Au Gy Thr Phe Thr Ser Asp Leu Ser
Lys Anwen2z@&227Ju 1 5 10 15 Au Ala Val Arg LeU Phe | PETESMI/MES Leu Lys
Asn Gy Ay Pro Ser 20 25 30 Ser Ay Ala .Pro' Pro Pro Ser Ay dy Ay Qy

Ay Ser
Ay dy

Gy Ay Ay 35 40 45 X-1399E.53065txtPCT/ USOl / 43165 Ay Ser G ydy
Ser Asp Ala His Lys Ser Gu Val Ala Hs 50 55 60 Arg Phe Lys Asp

Le ys Ala Leu. Val Leu Ile 65 70 . 75 .80 Ala Phe
%zg aﬁ"l'mla‘qﬂ'.‘l @Jﬁs%%& Pro Phe Gu Asp H's Val Lys 85 . . 90 95 -Leu

'VaI
Ser AI a
12548y

13521490
145 150

LYS2Adp
1722135

<220>
<223>
: <400>

Glu Val Thr Qu Phe Ala Lys Thr Cys Val Ala Asp u 100 105 110

u Asn CyS Asp Lys Ser Leu His Thr Leu Phe Gy Asp Lys. 115 120
%s Thr val Ala Thr Leu Arg d u Thr Tyr Ay A u Met Alla Asp 130
@ Cys Ala Lys Gn d U Pro G UArg Asn d u Cys Phe Leu Gn H's
155 160 37 7 June 2005 WD 02146227 PCTI USOL/ 43165 x-13991. ST25. t xt
AREH Asn Pro Asn Leu Pro Arg Leu Val Arg Pro Qu Val Asp 165 170 .

Artificial Sequence

synthetic construct
15

}{is Gly Glu Gly ‘ghr Phe Thr Ser Asp val Ser Ser Tyr Leu Glu Glu

10 15

GIn Ala Ala Lys Glu Phe Ile Ala Trp Leu val Lys Gly Arg Gly Ser

20 25 - 30

40 o 45

ser G'I)E gga Pro Pro Pro Ser Gly.Gly Gly G'Iy Gly ser Gly Gly Gly

Gly ggr Gly Gly Gly Gly Ser Asp Ala His Lys Ser Glu val Ala His

55 ' 60

- Arg Phe Lys Asp Leu Gly Glu Glu Asn Phe Lys Ala Leu val Leu i‘le

€5

- 70 ; 75 - 80

- Ala phe Ala Gln-gr Leu Gln GIn Cys Pro Phe Glu Asp His val Lys

b)

20 : 95

Leu val Asn Giu val Thr Glu phe Ala Lys Thr Cys val-Ala asp Glu

- 100 ' N 105 110 .

Ser Ala Glu Asn Cys Asp Lys Ser Leu His Thr Leu Phe Gly Asp Lys

;I_.lS - - 120 125

“Len Cys Thr val Ala Thr Leu Arg GTu Thr Tyr Gly Glu Met Ala Asp
130 “135 ' 140 {

145

Cys Cys Ala Lys GlIn Glu Pro Glu Arg Asn Glu Cys Phe Leu GIn His

150 - 155 | 160 .

Lys Asp Asp Asn Pro Asn Leu Pro Arg Leu val Arg Pro Glu val Asp -

65 170 | 175

val Met Cys Thr Ala Phe His Asp Asn Glu Glu Thr pPhe Leu Lys Lys

180 S 185 o190
. , 1. . 32 '




Val Met Cys Thr Ala Phe H s.Asp Asn Qu G u Thr Phe Leu Lys Lys 180 185
190 Tyr Leu Tyr Au Ile Ala Arg Arg H's Pro Tyr Phe Tyr Alg Rr@ddd 195
200 ZOS“WIJ&% Phe Phe Ala LyS Arg Tyr Lys Ala Al a Phe J&‘fm#ﬂs%s Cys
210 215 22 n Ala Ala Asp LyS Ala Ala Cys Leu Leu Pro Lys Leu Asp GQu Leu
225 230 235 240 Arg Asp Gu d : Ser Ser Ala Lys A n Arg Leu Lys Cys
"Aa 245 250 255 Ser Leu G n L’%&L"ﬁ]ﬁé@?-"d% Arg Ala Phe Cy§ Ala Trp Al a
Val Ala 260 265 270 Arg Leu Ser GLn Arg.Phe Pro Lys Ala Qu Phe Ala Gu
ValrySdieuL gr GIuSI1D8@1298glang Was PThr TASPheelyrThia Iys &lal Hi s Thr G u Cys
Cys H's G Asp 290 295 3 Leu Leu G u C&5Al a Asp Asp Arg Ala Asp Leu
‘Ala Lys Tyr Ile Cys 305 31.0 315 320 Qu Asn G n Asp Ser Ile. Ser Ser. Lys
Leuvek yeuCrhe e Vs LEE Lrgysyr BYS A330AB3PhEronrLely kes @36 LYS Ser His Cys
lle AZI0G u Val A u AsrPlAsp G u .340 3280350 Met Pro Ala ASP Leu Pro- Ser
LeU Ala Ala ASP Phe Val -d@ u Ser Lys 355 360 365 Asp Val Cys Lys Asn Tyr
Al g18daaMhea lap A AYRIATRNG LBl el MRS Ly3 1Qu34sh 380 1RBae Leu Tyr G u. Tyr

Al a2Arg Arg Hi s-Pro238p Tyr Ser Val 288 Leu 385 390 2395 400 Leu Leu Arg
Leu Ala Lys Thr Tyr GQu Thr Thr Leu-Gu Lys Cys Cys 405 410 415 Ala Ala

Al P ' Y. - he .420 425 430 38
7 %Egrbl?ggo%% ?\2}?0%%6%7%%%5%% Ié%gSéjﬁJx?PQ?'SEﬁls:’?yos gé?; 1§I Gu du Pro dn
Asn Leu Ile Lys Gn Asn Cys Qu

Ser Leu Gln Lys Phe Gly Glu Arg Ala pPhe Lys Ala Trp Ala val Ala
: 260 265 270

Ai,H)Arg Leu Ser Gln Arg Phe Pro Lys Ala Glu Phe Ala Glu val Ser Lys
| 275 280 T 285

Leu val Thr Asp Leu Thr Lys val His Thr Glu Cys Cys His Gly Asp
290 295 300 Y

- Leu Leu Glu Cys Ala Asp Asp Arg Ala Asp Leu Ala Lys Tyr Ile Cys
305 : g 310 . 315 Y 320

Glu Asn G1In Asp Ser Ile Ser Ser Lys Leu Lys Glu Cys Cys Glu Lys
: 325 ‘ 330 ' 335

Pro Leu Leu Glu Lys ser His Cys Tle Ala Glu val Glu Asn Asp Glu
© 340 . ST T 3as 350

‘Met Pro Ala Asp Leu Pro Ser teu Ala Ala Asp Phe val Glu Ser Ly$
355 . 360 : 365

““Asp val Cys Lys Asn Tyr Ala Glu Ala Lys Asp val phe Leu Gly Met
370 ' 375 ‘ 380 -

Phe Leu Tyr Glu Tyr Ala Arg Arg His Pro Asp Tyr ser val val Leu
385 390 - 395 400

Leu Leu.Arg teu 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
C 420 S T a2s 430 .

Lys Pro teu val Glu Glu Pro GIn Asn Leu Ile Lys GIn Asn Cys Glu
435 . 440 445

Leu Phe Glu GIn Leu Gly Glu Tyr Lys Phe GIn Asn Ala Leu teu val
450 " 455 460 - ‘
S S 33




435 440 445 Leu Phe Au dn LeUGdy Gu Tyr
- 450 455 460 Arg Tyr Thr

465 470 475 480 Val
Pro
Val Leu
Asp Arg Val
Pro cys Phe Ser
VaI

'Thr g

a Leu Val

Ly svady §eppsg L%Fé‘
Gy Lys Lys. Leu
<210> "1-8

ng u Phe
VETBr S Fs
Au
Gu @n Leu Lys Ala Val

kY

<211> 264

il

eu Val

Lys Lys Val
Ser Arg Asn Leu Ay Lys Val
A8wWaA 04495 G u Ala Lys Arg Met Pro CYS Ala du AsprchyosezaseSer Val
500 505 510 Asn G n Leu Q/s Val
515 520 525 Thr
530 535 540 PCT/ usa
ASn Ala_Gdu

PRy @10y &8

X-13991. ST25.38% <400> 18

Asn GIn Leu Cys val
515

-Thr Lys Cys Cys Thr

530

7 Ala Leu Glu val

‘545

Asp

His
565

Thr pPhe Thr phe

Gln Ile Lys Lys Gln

Lys Ala Thr Glu

Lys
595 d

phe Va1 Glu LyS

Cys
610 d

;)ggg Glu Gly
- <210>
: <211$

<212>
"<213>

Lys. Lys
16 -
624
PRT

Ty,

<220>
<223>

<400> 16

215 Gly G1u Gly ;hr Phe Thr Ser Asp Lgu ser Lys GIn Met GTu
, 1

Glu Ala val Arg Leu Phe Ile Glu Trp Leu Lys Asn G'ly Gly Pro
20 , , 25 ' 30

Leu
Glu
Glu
550
Ala
Thr
Gln

Cys

Leu
630

His Glu Lys Thr Pro

ser

535

Thr

Asp

Ala

Leu

Lys

615

val

Artificial Sequence

synthetic construct

520

Leu val

Tyr val

Ile Cys

Leu val

585

Lys Ala
600

Ala Asp

Ala Ala

Lys His LyS Pro
Met ASP Asp Phe Ala Ala 595 600 605 Phe Val
GlypLysspal wdy Gar s c&yscmeys\lras B0 . 615 620 Gu Qu
Ala Ala Ser d¥ Ala Ala Leu G%5
<212> PRT <213> Artificial
syrfilvedlc Lysnglyr Vet P39 Gyslahe GZGOdEsp o (lﬁb4ﬁi~2?aP®]in Uswl/ 43165

Asn Arg

Pro Lys
535

Thr Leu
570

Glu Leu
val met

ASp LYyS

ser Gln
635

T

545 550 555 560 Thr
ProgEhL 1eU 5/ad
580 585

Pro dn Val

Leu Hs Gu Lys Thr
A u Ser
a Leu Gu Vval
Phe Thr,

Al

val Ser Asp Arg

525

Arg Pro
540

Glu Phe
Ser Glu
val Lys

ASp Asp
605

Glu Thr
620

Ala Ala

34

Leu Gly

Lys Phe G n Asn Ala Leu Leu Val

ser Thr Pre jliR& 2bgy Val
Lys Cys Cys Lys Hi s

Gy Ser

Leu

val
Ser

Cys Phe

Glu
560

Asn Ala

Lys Glu

Ar
575 ?

His Lys Pro

590

Phe Ala Ala

Cys Phe Ala

Leu
640

Glu :
15

Ser

Leu Val "ASn Arg Arg
Asp G u Thr Tyr
Phe His Al a
h lle Lys Lys d@n

Lys Ala Thr

625 630 635 640
sequence <220>




Hs Val Gu Ay Thr Phe Thr Ser Asp val Ser Ser Tyr Leu Gu dy 15 10 15
(;In Ala Ala Lys Gu Phe Ile Ala Trp Leu val Lys Ay Arg G Ae®g020 25 30
GQu Pro Lys Ser Cys Asp Lys Thr His Thr Cys Pro Pro Cys Pro Ala 8 40 45
Pro G u wewkers7dy Ay Pro Ser Val Phe Leu Phe Pro Pro bysuRimiz1é0 55 60
Lys Asp Thr Leu Met Ile Ser Arg Thr Pro GQu Val Thr Cys Val Val 65 70 75
- 80 Val Asp Val Ser His Au AspxPrsmod ¢h¥akxilys Phe Asn Trp~Tyr Val 85 90
95 Asp Ay Val Qu Val H's Asn Ala Lys Thr Lys Pro Arg Qu Gu Gn 100 105
11.0 T n Ser Thr_Tyr"Arg Val Val Ser_Val, Leu Thr Val- Leu Hs Gn 115
T2 NI RS bt Pagheed gop Jadltr 4 ng%ewaw@avms Ser Ash LyS Al 2
130 135 140 Leu Pro Ala Pro-1le Qu Lys Thr 1le ser Lys Ala Lys Ay Gn Pro
145 150 155 160 Arg G u Pro.d@n Val Tyr Thr Leu Pro Pro Ser Arg Gu Ju Mt
ThrAr91 g8 15 A5 LEY SIRSHIUGGRY Vg, PitelyE dilaTkis B9k tesuTlml Lys Gy Phe Tyr
~Pro Ser™ 180 185 190, plle Ala Val AU TrpPGu Ser Asn Ay Gn Pro'Gu
Asn Asn Tyr 195 '200 205 Lys Thr Thr Pro Pro Val Leu Asp. Ser Asp Gy Ser
: PheA‘lgwehe;eﬂdaTﬂn TE1 (e 16 80n Sars  Bros Phe G 1WhASPVHET S Aep Lﬁ Ser Arg Trp G n
A PGy Asn Val Phe 79225 230 235. 248°Ser Cys Ser Val8§ket H S. Gu Ala Leu
H's Asn H's Tyr Thr G n Lys 245 250 255 Ser Leu, Ser Leu Ser Pro Ay Lys
260LetOval JClSII’leG'BO@B'? Vibr 02l 6B Ala !9_365'.Thr Cys val Ala Sgp Glu : :

.Ser Ata Glu Asn cys Asp Lys Ser Leu His Thr Leu Phe Gly Asp Lys
) 100 105 110

~ Leu Cys Thr val Ala Thr Leu Arg Glu Thr Tyr Gly Glu Met Ala Asp
: 115 120 125

Cys Cys Ala Lys GIn Glu Pro Giu Arg Asn Giu Cys Phe Leu Gln His
130 135 140

LyS Asp Asp ASn Pro Asn Leu Pro Arg Leu Val Arg Pro Glu val Asp
145 150 155 160

- val Met Cys Thr Ala phe His Asp Asn Glu Glu Thr Phe Leu Lys Lys
165 170 175

Tyr Leu Tyr Glu.1le Ala Arg Arg His Pro Tyr Phe Tyr Ala Pro Glu
. - 180 _~ 185 190

Leu Leu Phe i’he Ala Lys Arg Tyr .Lys Ala Ala Phe Thr Glu Cys Cys
195 200 ' 205

Gln Ala Ala Asp'Lys Ala Ala Cys Leu Leu Pro Lys Leu Asp Glu Leu
210 - 215 220

© Arg Asp Glu Gly Lys Ala ser ser Ala Lys GIn Arg Leu Lys Cys Ala
225 . 230 . . 235 . 240

" ser Leii GIn Lys phe Gly Glu Arg Ala Phe Lys Ala Trp Ala val Ala
- 245 T 250 ' 255

. Arg Leu Ser Gln Arg phe Pro Lys Ala Glu Phe Ala Glu val Ser Lys |
- 260 ‘ 265 270

- teu val Thr asp Leu Thr Lys Val His Thr Glu Cys Cys His Gly Asp
275 T 280 285 -

 ‘Leu Leu Glu Cys Ala Asp Asp Arg Ala Asp Leu Ala -Lys Tyr Ilte Cys
: 290 ° . . o295 L 300 '
: 35



X--13991. ST25. txt <210> 19 <211> 272 <212> PRT <213> Artificial Sequence
<220> <223> synthetic construct <400> 19 . .Hs Val GQu @ yndBook he Thr

Ser Asp Wdle228hySer Tyr Leu Gu Gy 15 . 10 15 G n Ala f

Ile Ala Trp Leu Val Lys Gy Arg Ay Ser 20 25 30 Ser dy All%é%ro Pro Pro

Ser Ala Qu Pro Lys Ser Cys As ﬁ% Thr25 35,40 45 Hs Thr Cys Pro.Pro Cys
Pro Ala Pro Qu Leu Leu Ay GI% s8l4>-8¢t55 60 Val Phe Teu Phe Pro Pro

Lys Pro Lys Asp Thr Leu Met Ile ser Arg 65 70 75 80 Thr Pro G u val Thr
CysG MaksvadnVadp Asp Jial s@ersehi lys@eu Ayp &ho cy85C0 G L@su Val Lys Phe. Asn
Trp3%yr val Asp Ay ¥ Qu val His AfA Ala 100 105 BEO Lys Thr Lys Pro
"Arg Gu Gu A@n Tyr Asn Ser Thr Tyr Arg Val Val 115 120 125 Ser Val Leu
Threpéaled aleuHs i Gyp AGPHTE RybetieArTa @14 Yas Hilashyhsp B30 3. 35 1.40 Lys

Cys' Lys Val Ser B2h Lys Ala Leu PB#0Ala Pro Ile da3tys Thr 145 150 155
1.60 Ile Ser. Lys Ala. Lys Ay @n Pro Arg Gu Pro Gln Val Tyr Thr Leu 165
17 7 Q4P g ; sSer Leu Thr Cys
188%]1':82'-&;63&.&% §\§/{é F‘A'JoygQ.(';‘Ili;?£;|I3§IA:A‘|;§ BEPO%GZPI@?AS%@I e A a Val Gu Trp Gu
Ser 195 200 205 41 PCT/ USa_1143165 7 June 2005

Asp val Cys Lys Asn Tyr Ala Glu Ala Lys Asp val Phe Leu Gly Met
355 360 365

“Phe Leu Tyr Glu Tyr Ala Arg Arg His Pro Asp Tyr Ser Vaﬁ 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 teu val Glu Glu Pro Gln-Asn Leu Ile Lys GIn Asn Cys Glu
420 ‘ 425 430

teu Phe Glu GIn Leu Gly Glu Tyr Lys Phe Gln Asn Ala Leu Leu val
435 AN v, N 445

~Arg Tyr Thr Lys Lys val pro 6ln val Ser Thr Pro Thr Leu val Glu
450 . " 455 460

o val Ser Arg Asn Leu Gly Lys val Gly Ser Lys Cys Cys Lys His Pro
465 ' 470 475 Y 480

Glu Ala Lys Arg Met Pro c'ys Ala Glu Asp Tyr Leu Ser val val Leu
485 . 490 1495

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 teu val Asn Arg Arg Pro Cys pPhe ser
515 ; 520 - 525

Ala Leu Glu val Asp Glu Thr Tyr val Pro Lys Glu Phe Ash Ala Glu
- 530 - 535 540 :

Thr Phe Thr pPhe His Ala Asp Ile Cys Thr Leu Ser Glu Lys Glu Arg
545 | 550 555 " 560

Gln Tle Lys Lys Gin Thr Ala Leu val Glu Leu va'i Lys His Lys Pro
‘ 565 570 . . 575
S 36 ‘



WO 02/ 46227 x-13991. ST25.txt Asn Ay Gn Pro Qu Asn Asn Tyr Lys Thr Thr
Pro Pro VaI Leu Asp 210 215 220 Ser Asp Gy Ser Phe Phe Leyudepo®@er Lys

- Leu Thr @§P7Lys Ser 225 230 235 240 Arg Trp G n Gny ghw @ﬁ ¥al Phe
Ser Oys Ser Met Hs Gu Ala 245 250 255 Leu His Asn thr G

Lys Ser Leu Ser Leu Ser Pro C]gét%@l é@% 265 270 <210> 20 <211> 264 <212>
PRT <213> Artificial sequence ’ 3§'§ynthet|c construct <400> 20
Hs Val Qu Gay Thr Phe Thr Ser Asp Val Ser ser Tyr Leu u Glu 1 5 10 15
A nyA AT%ITH?% Guw PheLdd eyAldaTYPl Met Afml AsiyPhGalaAaiady Ala 20 25 30

" GQu Pro Lys Cys Asp Lys Tm8%His Thr Cys Pré®®ro Cys Pro Ala 35 40 45
‘Proo Qu Leu Leu dy Gy Pro Ser Val Phe Leu Phe Pro'Pro Lys Pro 50 55 60
Lysehspailleiuligis Mpd dykeLysen1AagpThep Y9 dluuriMalcydhwheCyea Val Val 65 70 75
.80 Val As$Bb Val ser His @GBO&. Asp Pro A ub®al Lys Phe Asn Trp Tyr Val 85
90 95 Asp Ay Val Glu vVal H's Asn Ala LyS Thr Lys Pro Arg Gu Gu Gn 100

L0%BLENTYTy A3 888 LKVl dvfiaValr s1iahaSRry Vel gy dgr Val Leu HS G

115" 1gipn 12 p LegnsAs Lys d w2byr Lys CyS Lys Val Ser Asn Lys
Ala 130 135 140 42 PCT/ USO1/ 43165"

<210> 17

<211> 640

<212>  PRT

. <213> -artificial sequence

- .‘\_ﬁ/

.<220>

<223> syn;hetfc construct

<400> 17

gis Gly Glu Gly ghr Phe Thr Ser Asp kgu'Ser Lys Gln Met g}u Glu

Glu Ala val Arg Leu Phe Ile Glu Trp Leu Lys Asn Gly G?y_Pro ser -
' - 20 25 30

Ser Gly A]a‘Pro ProAPro ser Gly Gly Gly Gly Gly ser Gly Gly Gl
‘ 35 ‘ - 40 Y 45 y Sy 8l

. Gly ggr Gly Gly Gly G1y_§§r Asp Ala His Lys ggr Glu val Ala His

Arg Phe Lys Asp Leu Gly Glu Glu Asn phe Lys Ala Leu val Leu I1e“
65 _ 70 ' 75 ) 80

Ala Phe Ala GIn TyE-Leu Gln Gln Cys Pro Phe Glu Asp His val Lys
. . 85 ' o 920 ' C 95

‘Leu val“Asn Glu val Thr Glu phe Ala Lys Thr cys val Ala Asp Glu
- 100 | 105 110

Ser Ala Giu Asn Cys Asp Lys Ser Leu His Thr Leu Phe Gly Asp Lys
' - 115 o - 120 ' : 125 -

Leu Cys Thr val Ala Thr Leu Arg Glu Thr Tyr G1y‘G1u'Met-A1a Asp
130 . 135 ‘ 140 :

Cys Cys Ala Lys 6In Glu Pro Glu Arg Asn Glu Cys Phe Leu Gln His
15 0 150 155 160
' : - 37 .




7 June 2005 WO 02/46227 PCT/USO1/-13165 X--13991. ST25.txt Leu Pro Ala Pro
Ile Au Lys Thr Ile Ser Lys Ala Lys Ay @dn Pro 145 150 125@%%0%9 Gu
Pro Gn Val Tyr Thr Leu Pro Pro Ser Arg Gu Gu Met Thr 1 SJ 5 Lys
Asn A n wemse27Leu Thr Cys Leu Val Lys @y Phe Tyr Pro RGT/URH3INE5 - 190
Asp Ile Ala Val Qu Trp Au Ser Asn Gy Gn Pro Gu Asn Asn Tyr 195 200
205 Lys Thr Thr Pro Pro Val Lex-A3p0hBem2fsyxtdy Ser Phe Phe"Leu Tyr 210
215 220 Ser Lys Leu Thr Val Asp Lys Ser Arg Trp Gn Gn dy Asn Val Phe

. 225,23 \ ' S, Asn His Tyr Thr

G nit’.’%s’gspg?igp%g 5%’*%?‘* g'ﬁmsg#g E%E ‘E‘gf Ag?gp ’@ §1 ;%{} H&%o <210> 21 <211>
272 <212> PRT <213> Artificial Sequence <220> <223> synthetic construct
<400>_21 Hi s Val u Gy .Thr Phe Thr r p.Vval ser Ser Tyr Leu du Gu 1
5 1§2]gMetdyy, Irpla }3\1‘%¥'E§§“5@ i‘g ﬁﬁ@ ‘Fclﬁ'eTﬁ?a{’“?r S &N VA LYS GL y, Arg @y
ser 20 .25 3 er Ay Ala Pro Pro Pro Ser Al a u Pro.Lys Ser Cys Asp Lys
Thr 35 40 45 H's Thr_Cys Pro Pro Cys, Pro Ala Pro Qu _Leu Leu Gy Gy Pro
" Ber WSU—%ng aJH| Ih’lé14_é\[l'g%% Bt PEPoTYrL f7he P A PR EWhr Leu net Tie Ser

Arg 65 701°%5 80 43

Leu Leu Phe Phe Ala Lys 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

J 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 'Ly‘s 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 Thr Asp Leu Thr Lys val His Thr Glu Cys Cys His Gly Asp
290 295 ‘ 300

" teu Leu 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 : o 345 350

Met Pro Ala Asp Leu Pro Ser Leu Ala Ala Asp Phe val Glu Ser Lys
' 355 . - 360 365 .

’ Asp val éys Lys Asn T_yr A‘Ia Glu Ala Lys Asp,\ia‘l, Phe Leu Gly Mét
370 - 375 " 380

phe Leu Tyr 6lu Tyr Ala Arg Arg His Pro Asp Tyr Ser val val Leu
385 ) 390 395 : 400

' Leu Leu Arg Leu Ala Lys Thr Tyr 6lu Thr Thr Leu Glu Lys Cys Cys
L 405 410 T 415

‘ala Ala Ala Asp Pro His Glu Cys Tyr Ala Lys val phe Ash_ Glu Phe
420 425 S a30
- | ' 38 -




7 June 2005 WO 02/ 46227 X-13991.sT25.txt Thr Pro Gu Val Thr Cys Val Val

Val ASP Val Ser H's Gu Asp Pro 85 90 95 Gu Val Lys Phe A@,Qngggogyr Val

Asp Ay val Gu Val H's Asn Ala 100 105 110 Lys Thr LyS Pro Arg u u

A n Tyr wemysez7 Thr Tyr Arg Val Val 115 120 125 Ser Val PCEUSCFHPI6Gal Leu

Hs Gn Asp Trp Leu Asn Ay Lys Qu Tyr 130 135 140 .LyS Cys Lys Val Ser

Asn Lys Ala Leu Pro Ala Pro || &-13991L§®5Thxt 145 150 155 160 ' ~-I1le Ser. Lys

Ala Lys Gly Gn Pro Arg Qu Pro Gn val Tyr Thr Leu 165 170 175 Pro Pro

Ser r & Yab 1Sar 180. 185 190
ﬁs&%&%s%ﬁﬁd Bl T’%ﬁbﬁ%ﬁé Ty?é i3 i hed Uy Ry Tl e Trp du

_‘ser 195 200 205 Asn dy dn Pro Qu Asn Asn Tyr Lys Thr Thr. Pro Pro Val

Le S5, h Ty Lys Leu Thr Val
Asg‘ Y$5 9%% %‘gg“gzﬁﬁg g %ﬁoGEbeAsg EMG%Q/UA'SQH ?fg{ Phe Ser' Cys Ser
.val Met H| S G u Al a 245 250 255 Leu H's Asn His Tyr Thr G n Lys Ser Leu
'Ser LeU 5e Xr 5 270 <210> 22 <21 72 <212> PRT <213>

Ar t3e8i 'l Eéﬂﬁe'r& 2%2'6’9 G 2@ %‘ifntw Rre TBnseY X 00> 22 His Ay Gu
Gy Thr Phe Thr Ser P Val Ser Ser Tyr Leu Qu Gu ‘i 10 15

val Ser Arg Asn Leu Gly Lys val Gly Ser Lys Cys Cys tys His Pro
485 490 495

.Glu Ala Lys Arg Met Pro Cys Ala Glu Asp Tyr Leu Ser val val Leu
T 500 505 510

) Asn GIn 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 55‘5 560. .

Thr fhe Thr Phe His Ala Asp Ile cys Thr Leu Ser Glu Lys Glu Arg
565 570 575

- GIn Ile 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 val Glu Lys Cys Cys Lys Ala Asp Asp Lys Glu Thr Cys rhe aAla

610 _ ‘ 615 i 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
<2125 PRT

- <213> Artifi c;i.a'l Sequencé

. <220 |
<223> s_yn'thet'ic construct
' 39




44 . 7 June 2005 WO 02/46227 PCTCUSQO /43165 X-13991.sT25.txt G n Ala Al a
Lys Qu Phe Ile Ala Trp Leu Val Lys Gy Arg Ay Ser 20 2573un&enosdy Al a
Ser Ser Ay Ala Ala Qu Pro Lys Ser Cys Asp Lys Thr 35 40 45 His Thr Cys
Pro Pro wyei2Rem7Ala Pro Qu LeU Leu Ay Gy Pro Ser - -53CTodsceQsial Phe
Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met Ile Ser Arg 65 70 75 80 The

Pro Gu Val Thr Cys Val Val Val xAsmoYadr:Sesxdis Gu Asp Pro 85 90 95 G u
Val 4409>hel8ASn Trp Tyr Val Asp Ay Val @Qu Val His Asn Ala 100 105 110 Lys

Thr s, Pro Ar u u n_Tyr Asn r Thr Tyr Ar Val.Val .115 1.20 125
ser 'ibé ViLL?Wh?(’J'y\%'I' %ﬁ T(-'?Ir Sﬁyﬁ\sﬂs I'SFESFLS&'J" %lll_’yght-] u Tyr 130 135
140 Lys Cys Lys Val Ser Asn Lys Ala Leu Pro Ala Pro IIe G u Lys Thr 145
150 155 . 160 Ile Ser Lys Ala I:rys Ay Gn Pro Arg Gu Pro d@n Val Tyr The
Leu Glneata £d2 Pty PP‘POI@eN%r @PC}‘H‘ Bl WstShArgyd v G n val Ser Leu
The Cys 180 1 . 190 Leu Val 2Lys Gy Phe Tyr BPo” ser Asp Ile Ala Val Gu
Trp Qu ser 195 200 205 Asn Ay @n Pro Qu Asn Asn Tyr Lys The Thr Pro
Pr o Qs PrelyASEEr o990 A2 3 y220hiSerni s A Gy PRerPeheyPrrolsla Tyr Ser LyS Leu
Thr Val Asp>Lys ser 225 2380235 240 Arg Trp*an Gn G y' ASn Val Phe Ser
Cys Ser Val Met Hs Qu Ala 245 250 255 Leu H's ASn H's Tyr. Thr. G n Lys

Ser Plreugo'ﬁen.ehmeu. &ar cPy q;;GI Yol Wal ﬂﬁOLé’@Fgga7}Q~o<3&&>Ly33pro

‘ E§s Asp Thr Leu Met Ile Ser Arg Thr Pro glu val Thr Cys val val

70
\“} val Asp val ser ggs Glu Asp Pro Glu gg] Lys Phe Asn Trp Tyr val
: 95

Asp Gly val Glu val His Asn Ala Lys Thr Lys Pro Arg Glu Glu GIn
. 100 105 110

Tyr Asn Ser Thr Tyf‘Arg'Va'i val Ser val Leu Thr val Leu His Gln
115 120 : 125 - .

ASp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys val Ser Asn Lys Ala
130 135 e RS s by 140 y

' Leu Pro Ala Pro Ile Glu Lys Thr Ile Ser Lys Ala Lys Gl G?n."Pr‘o
"145 150 1§5 Yy b4 pro

Ai"g Glu Pro .GIn val Tyr Thr Leu Pro Pro Ser Arg Glu Glu Met Thr
165 170 : 175

Lys Asn GIn val Ser Leu Thr Cys Leu val Lys Gly Phé Tyr Pro Ser
180 | 185 180

Asp Tle Ala val Glu Trp Glu Ser Asn Gly GIn Pro Glu Asn Asn Tyr
2195 200 205

Lys Thr Thr Pro pro val teu 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 : 230 235 , 240-

Ser Cys Ser val Met His Glu Ala Leu His Asn His Tyr Thr GIn Lys
245 250 , 255

Ser Leu Ser Leu Ser Pro.Gly Lys
: 2600 .
40




45 WO 02/ 46227 <211> 287 <212> PRT <213> Artificial ‘sequence
X-13991. ST25. t xt <220> <223> synthetic construct <400> 23 jdna26by Gu Ay

Thr Phe%@ﬂ?&rTAsp Val Ser Ser Tyr Leu Qu du 1510 . 15 dn Ala Ala

'LYS Qu
Pro Pro
Gy Gy
Pro Cys
Phe<Ame
Val _Thr
. Ly‘suliﬁe
Thr daps
140 Vval
150<2155
165 170
180 185
1952208

Ser<2%§g

<400>

Ala Trp Leu Val Lys Gy Arg Gy Ser 20 PSTEHOBLNI6H y Al a
Pro Ser Ay Ay Ay Ay Ser Ay Ay Ay Ay 35 40 45 Ser Gy Qy
Ser Ala Qu Pro Lys SeX-&¥laspiyxtThr His 50 55 60 Thr Cys Pro
Pro Ala Pro Qu Leu Leu Ay Gy Pro Ser val 65 70 75 . 80 Phe Leu
Pro Lys Pro Lys Asp Thr Leu Met Ile Ser Arg Thr 85 90 95 Pro Qu
%@ Val val Val Asp Val Ser Hs Qu Asp Pro Gu 100 3.05 110 Val
n Trp Tyr Val Asp Ay Val Qu Val Hs Asn Ala Lys 115 120 125
B Arg Gu Au An Tyr Asn ser Thr Tyr Arg Val Val Ser 130 135
Leu Thr Val Leu His - Gn Asp Trp Leu Asn Ay Lys Glu Tyr Lys 145
1801 Ciciallyseumhc&er Asn LyS Ala Leu Pro Ala Pro Ile Qu Lys Thr Ile
175 Ser Lys Ala Lys Gly G n Pro Arg Qu Pro G n Val Tyr Thr Leu Pro
190 Pro ser Arg Qu GQu Met Thr Lys Asn A n Val Ser Leu Thr Cys Leu
205 Val LYS .G y Phe Tyr Pro Ser Asp Ile Ala. -val QQu Trp " d u

210 215 220
synthetic construct

19

gis val Glu Gly “srhr phe Thr Ser Asp val Ser Ser Tyr Leu Glu Gly

10 15

7 ) GIn Ala Ala Lys Glu Phe Iie Ala Trp Leu val Lys Gly Arg Gly Ser

20 25 30

ser Gly Ala Pro Pro Pro Ser Ala Glu Pro Lys Ser Cys Asp Lys Thr

35 , 40 45

His Thr Cys Pro Pro Cys Pro Ala Pro Glu Leu Leu Gly Gly Pro ser

50

55 60

--val phe Leu Phe Pro Pro Lys Pro Lys Asp Thr teu Met Ile Ser Arg

65

70 75 80

Thr Pro G'IAu 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 As<n Ala

100 - : 105 110

‘, -Lys'Thr LYs Pro Arg Glu Glu GiIn Tyr Asn Ser Thr Tyr Arg val val

115 -~ 120 ‘ 125

‘Ser val Leu Thr val Leu His GlIn Asp Trp Leu Asn Gly Lys Glu Tyr

130 : . 135

145

140

'Lys Cys Lys val ser Asn Lys Ala Leu Pro Ala Pro Ile Glu Lys Thr

150 : ‘ 155 160

Ile Ser Lys Ala Lys Gly Gln Pio Arg Glu Pro Gln val Tyr Thr Leu

165 . 170 © 175

Pro Pro Ser Arg Glu Glu Met Thr Lys Asn Gln val Ser Leu Thr Cys

180 - . . 185 | 190

Leu val Lys Gly Phe Tyr Pro Ser Asp Ile Ala val Glu Trp Glu Ser

195 200 205

41




46 7 June 2005 PCT/USO /43165 7 June 2005 WO 02146227 PCT/ USOL143165

X--13991. ST25.txt Ay G n Pro Gu Asn Asn Tyr Lys Thr Thr PrqguReoodsl Leu
Asp ser 225 230 235 240 Asp A y-Ser Phe Phe Leu Tyr Ser Lys Leu The Val
Asp Lys yporozd¢g7 245 250 255 Trp A n A n Ay Asn Val Phe pearusoyssiser Val
Met His Gu Ala Leu 260 265 270 His Asn His Tyr Thr Gn Lys Ser Leu Ser

Leu Ser Pro Gy LYS 275 280 2851390105124 tx£213> 284 <2175 PRT <213>
Artificial sequence <220> <223> syntheti c construct <400> 24 Hs Ay Qu
510 15 Gn Al a

Gy The.Phe The p,. Val_ Ser

Al aAi"S/% ﬁﬁ 'é° ??'é‘%s ﬁg‘ﬁy[e‘d’s\/ﬁ Tri{?‘g Ry Pﬁ?d’ag ye‘Sé‘FP 20 25 30 Ser Gy

AAIaProProProSer yGIy yGIySerGIyGIyGIyGIy-SerGIyGIyGIy
Ser. Ala GQu Ser Lys Tyr Ay Pro Pro Cys Pro 50 55 60 Ser Cys Pro Ala

Pr ogqg AspiadyLsar ehs "lg?y‘-ﬁf‘f JYSeﬁer\/brs rhgg I*E‘UVPhé\SPGGYS r - 75 80 .Pro

Pro.5Lys Pro Lys As Leu Met Ile r Arg Thr Pro % val 85 90 95 The

Cys VaI Val Val Asp Val Ser An Qu Asp Pro Qu Val G n Phe 100, 105 110

* ASmArDr Bre Bin . GabinsnYaly Phalsed Cys vab W1 BeABisAAl bys Thr Lys Pro 115 -

120 125 Arg Glu €. G n Phe Asn S8 The Tyr Arg Va?5%ai Ser Val Leu The

Leu His Asn His Tyr Thr Gla Lys Ser Leu Ser Leu Ser Pro Gly Lys
260 265 270
<210> 20
N <211> 264
7 <212>  PRT

<213> Artificial Sequence

<220>

<223> synthetic construct

<400> 20

His val Glu Gly Thr phe Thr Ser Asp val Ser Ser Tyr Leu Glu Glu
1 5 10 15

Gln Ala A1a—5%s Glu phe Ile Ala ggp Leu val Lys Gly Arg Gly A1a
. 30

Glu Pro ggs Ser Cys Asp Lys Igr His Thr Cys pPro Pro,Cys‘Pro Ala
} : 45

Pro gau Leu Leu Gly Gly Pro ser val phe Leu Pge Pro Pro Lys Pro

Lys Asp Thr Leu Met Ile Ser Arg Thr Pro Glu val Thr Cys val val
65 ) 70 ' 75 B 80

val Asp'Va1 Ser His Glu Asp Pro Glu val Lys phe Asn Trp Tyr val
o 85 ' 90 95

“Asp Gly val Glu.val His Asn Ala Lys Thr Lys Pro Arg Glu Glu Gin
100 105 110 ‘

Tyr Asn Ser Thr' Tyr Arg val'val ser val Leu Thr val Leu His GIn
115 - 120 . 125 _

ASp Trp Leu Asn G'Iy Lys Glu Tyr Lys Cys Lys val Ser Asn Lys Ala
- 130 . 135 140 _
- ' - 2




130 135 140 47 7 June 2005 WD.02/46227 PCT/USQO /43165 X-13991. ST25.txt Val
Leu Hs Gn Asp Trp Leu Asn Gy Lys GQu Tyr Lys Cys Lys Vat ;,4450d5H0 155
160 Ser s Gy Leu Pro Ser Ser Ile Qu Lys Thr Ile Ser s Ala 165
170 175“@@”‘@? An Pro Arg Gu Pro dn Val Tyr Thr Leu BEE’U#H‘%@ Gn
180 185 190 u G u Met Thr Lys Afn A n_Val Ser Leu Thr Cys Leu Val Lys Gy
195 200 205 Phe Tyr Pro Ser Asp 1#&1aAFRZvAXt@ u Trp Gu Ser Asn Ay On Pro

210 215 220 A u Asn Asn Tyr Lys Thr Thr Pro Pro Val Leu Asp Ser Asp Gy ser
223e230r@3F a2dfh Phe AheLyssahifyrleSeer Anvg heu t¥brciyakln Asp Lys Ser Arg Trp
G 468l u 245 250 25556ay Asn Val Phe1ser Cys Ser Val. M8t His Gu Ala Leu
"H's Asn Hs 260 265 270 Tyr Thr. A n Lys Ser Leu Ser Leu Ser Leu 3y Lys
27548617 307612021 BH 1308 prol B0 RRT m?&%?u/w b€ i@l Sequence <220> .
<223> synthetic aemstruct. <400> 2%0H s Gu &y Thr Phe Thr Ser ASp
Val Ser Ser- Tyr Leu Gu Gu 1 5 10 15 On Ala Ala Lys Qu Phe Ile Ala Trp

oG SEEIng) e @y bvs A 88 B B el ) s “ary v ay

Ay Ser Ay !Sly Gly Gly Ser

Asp Ile Ala val Glu Trp Glu Ser Asn Gly Gln 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 - 220

\} Ser Lys Leu Thr val Asp Lys Ser Arg Trp GIn Gln G‘iy Asn val phe
225 ' 230 235 240

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 Lys -

<210> 21
<211 272
<212> PRT

<213> Artificial Sequencé

'}<220>

" <223> synthetic c'onstrucf
<400> 21 -
His val Glu Gly Thr.Phe Thr Ser Asp val Ser Ser Tyr teu Glu Glu
1 5 ‘ 10 ‘ 15

-GIn Al3*Ala Lys Glu Phe ITe Ala Trp Leu val Lys Gly Arg Gly ser
20 . 25 ' 30

Ser Gly g'sl,a Pro Pro Pro Ser ﬁ;l)a Glu Pro Lys Ser Cys Asp Lys Thr
- . C - 45

His ‘Srlar Cys Pra Pro cys,ggo Ala Pro Glu Leu Lgu-'GTy' Gly Pro ser
. : : ' B '

val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leﬁ Met ITe Ser Arg
.65 S 70 - _ 75 : .« 80
, ‘ . 43 .




50 55 60 48 WD 02/46227 x-13991.sT25.txt Gy Ay Ay Gy Ser Ala Qu Pro.
Lys Ser Cys Asp Lys Thr H's Thr 65 70 75 80 .Cys Pro Pro £ysasshsAl a Pro
AQu Leu Leu Gy Ay Pro Ser Val Phe 85 90 95 Leu Phe Pro Pro Lys Pro Lys
Asp Thrwoeqr/4e37 |le Ser Arg Thr Pro 100 105 110 G U VaPCTRSUHA6N g Val

- val Asp val Ser Hs GQu Asp Pro Gu Val 115 120 125 Lys Phe Asn Trp Tyr

“Val Asp Ay Val u Val H's AXn1?99.6ya5.Thr 130 135 140 Ty¥s Pro Arg G u

Gu (An Tyr. Asn Ser Thr Tyr Arg Val Val Ser Val 145 150 155 160 Leu Thr
V j i P S : 165 170- 175 Lys
v:h"§§?°;§ﬁfg%3§ﬁ§1%E{2ﬁ+§%3A%?a§%g3k¥|%gtfhgﬁﬁgaﬁiﬁgy?e ser 180 185 190
-Lys Ala Lys Ay Gn Pro Arg Qu Pro Gln.Val Tyr Thr Leu Pro Pro 195 200

20815551108 B8 e VS50 e A O v 20

225 230 235 . 240 Gn Pro Qu Asn Asn Tyr Lys Thr Thr Pro Pro Val Leu. ASP
Ser ASP 245. 250 255 Gte‘/ er_Phe Phe Leu T r.ser@bys eu Thr Val Asp Lys
sebYATE TEYE POR(rIs8I LG %@ TMAED yeRsTHMY %/g BhRE | rVQZ{;s Ser Val Met His
Gu Ala Léu Hs 275 280 Asn H's Tyr Thr G n Lys Ser Leu Ser Leu Ser

Pro Gy Lys 290 295 300 <210> 26 <211> 294 <212> PRT
Ser val Leu Thr val Leu “§§ Gln Asp Trp Leu Agg Gly Lys Glu Tyr
130 1 : 1

Lys Cys Lys val Ser Asn Lys Ala Leu Pro Ala Pro Ile Glu Lys Thr
145 150 . 155 160

K;}I1e ser Lys Ala Lys Gly GIn Pro Arg Glu Pro Gin val Tyr Thr Leu
165 170 175

Pro Pro sSer Arg Giu Glu Met Thr Lys Asn Gin 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

“Ser Asp Gly Ser Phe pPhe Leu Tyr Ser Lys Leu Thr val Asp Lys Ser
225 . 230 . 235 240

"Arg Trp Gln GIn Gly Asn val Phe 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‘G1y Lys .
: 260 _ 265 276

<210> 22

<211> 272

-<212> PRT

<213> Artificial sequence

<220>

<223> synthetic construct

<4Q0> 22 7 .

gis G]y_gju G1y ghr Pﬁé Thr ser Asp-{g] ser Ser'Tjr Leu g}u Glu
- 44




7 June 2005 PCT/USQO /43165 49 7 June 2005 WD 02/ 46227 <213> Artificia
sequence <220> x-13991. ST25.txt PCTIUS01/ 43165 <223> synt befyhe 200%st r uct
<400> 26 Hs Gy Glu Ay Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu u Qu 1
5 10 15 ‘%n_ “AgzéAl a LyS du Phe Ile Ala Trp Lev Val Lys ffyrubigsidsy Gy 20
25 30 dy &?y y Ser Ay Ay Ay Ay Ser Ay Gy Ay Ay Ser Ay Gy 35
40 45 Ay Gly Ser Ay Ay Qy g_ﬁg?irsgsytg(y Ay Ay Ser ' Al/a Gu Pro 50
55 60 Lys Ser Cys Asp Lys Thr HS Thr cys Pro Pro Cys Pro Ala Pro Au 65
70 75 80 ,Leu Leu Ay dy-Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys Asp
85 §Th 9FaThra Les GVet PHe g1edasfng Fiy Valolxd @1WALITREY E§E val Vval Val Asp
100 105 110 VAP Ser His Gu AsP Pro Gu Val Lys%Phe Asn Trp Tyr Val Asp Gy
115 120 125 Val du VvVal His Asn Ala Lys Thr Lys Pro Arg Au Qu G n Tyr Asn
130sdB3%1§4M aSeer Ber dw afu qi¥adiuvako Sas Mat ckewasphiys/ghrLeu His Gn Asp Trp
145 1S0 15% 160 Leu Asn G ¥OLys G u Tyr-Lys4®ys Lys Val Ser Asn Lys Al a Leu
Pro 165 170 175 Ala Pro Ile @.u Lys Thr Ile Ser Lys Ala Lys Ay.d n Pro

Ar guﬁ Uhel@d #85 P80y 8rddMaVido &Y -Lelintel ey Ry ProsBer Arg Gu G u Met
Thr - Ly $0Ash 55 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 Thr Cys val val val Asp Val Ser His Glu Asp Pro
' 85 90 95

iu val Lys Phe Asn Trp Tyr Val Asp Gly val Glu val His Asn Ala
el y 100 Py - 105 110

Lvs Thr Lys Pro Arg Glu Glu GIn Tyr Asn Ser Thr Tyr Arg val val
y 1)1(.5 9 120 125

ser val Leu Thr val Leu His GIn Asp Trp teu Asn Gly Lys Glu Tyr
130 135 140

Lys Cys tLys val Ser Asn Lys Ala Leu Pro Ala Pro Ile Glu Lys Thr
-1%5 ys tys ¥ 150 y 155 ' - 160

Ile Ser Lys Ald Lys Gl ‘G]n pro Arg Glu Pre Gin val Tyr Thr Leu
€ Y 136(5 Y ‘ 170 175

. Pro Pro Ser Arg Glu Glu Met Thr Lys Asn Gln val Ser Leu 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 : -

ser A‘s“\ ' G1 Sef' phe Phe Leu Tyr Ser Lys Leu Thr val Asp Lys Ser
2%5 P oY 230 ' 235 240

Arg Trp GIn GIn Gly ‘Asn val Phe Ser Cys Ser val Met His Glu Ala
8 e A4 250 T 255

Leu His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser Pro Gly LyS
o260 0 - 265 _ 270

<210> 23 |
45




195 200 205 G n Val ser Leu Thr Cys Leu Val Lys Gy Phe Tyr Pro Ser ASP Il e
210 215 220 Ala Val QU Trp Qu Ser Asn Ay Gn Pro Au Asn jdsa2dys Lys Thr
225 230 235 240 50 WD 02/46227 x-13991.5T25.txt Thr Pro Pro Val LeU Asp
Ser Asp VW\W246227Phe Phe Leu Tyr Ser Lys 245 250 255 Leu PK/USA43Sp Lys
Ser Arg Trp Gn @n Gy Asn Val Phe ser Cys 260 265 270 Ser Val Met Hi s
Au Ala Leu His Asn His Tyr Thrx-@3e91ys28etxdeu 275 280 . 285 Ser Leu Ser
Pro<&dy 1287 290 <210> 27 <211> 280 <212> PRT <213> Artificial sequence
<229€l L<2g3¢ synthetic construct <400> 27 Hs Ay Qu Gy Thr Phe Thr Ser
Asp a%_Ser Ser Tyr Led Au QQu 15 10 15 Gn Ala Ala Lys Ju Phe Ile Ala
“Tr p<iBs Vatrtilfyisifd ysebpend@ y ser 20 25 30 ser Ay Ala Pro. Pro Pro Ser Ser
Ser Ay Ala Pro Pro Pro Ser Ala 35 40 45 GQu Pro Lys Ser.Cys Asp Lys Thr
His Thr Cys Pro Pro Cys Pro Ala 50 55 60 Pro GU Leu Leu dy dy. Pro Ser
Val «<Bless Leu Phe Pro Pro Lys Pro .65 70 75 80 Lys Asp Thr Leu Met Ile Ser
Arg Thr Pro Gu Val Thr Cys Val Val .85 90 95 Val Asp Val Ser'H s Gu Asp
Pro<433 \aynthediaccorshrugtp Tyr Val 100 105 110 ‘ | ,

<400> 23

T‘s Gly Glu Gly ‘ghr Phe Thr Ser Asp val Ser Ser Tyr Leu Glu Glu
10 .15

- Gin Ala Ala légs Glu pPhe Ile Ala ;rp Leu val Lys Gly Arg Gly Ser
. 5 30

. } ser Gly g'_rl)a Pro Pro Pro ser %y Gly Gly Gly Ser g}y Gly Gly Gly

ser ggy Gly Gly Gly ser /!S\Ea Glu Pro Lys Ser (6;55 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 ngo Lys Pro Lys Asp 'glar Leu Met Ile Ser Arg Thr
‘ : 95

- Pro Glu val Thr Cys val val val Asp val Ser His Glu Pro Glu

. Asp
100 105 110

val. Lys Phe Asn Trp Tyr val Asp Gly val Glu val His Asn Ala Lys
113 : 120 125

Thr Lys Pro Arg Glu Glu GIn Tyr Asn -Ser Thr Tyr Arg val val Ser
C 130 . : 135 140 :

val teu Thr val Leu His Gln Asp Trp Leu Asn Gly Lys Glu Tyr Lys
145 _ 150 - - P 155 yu o 1%0

" cys Ly's val ser Asn Lys Ala Leu Pro Ala Pro Ile Glu Lys ‘rﬁr Ile
: 165 . ‘ 170 175

Sser Lys Ala Lys Gly Gln Pro Arg Glu Pro Gln 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 20 T 208

val Lys Gly Phe Tyr pPro Ser Asp Ile Ala val Glu Trp Glu Ser Asn
Sz T T T 215 20
: ' , 46




Asp Ay Val GQu Val H's Asn Ala Lys Thr Lys Pro Arg Gu Qu Gn 115 .120
125 Tyr Asn Ser Thr Tyr Arg Val. Val Ser Val Leu Thr Val LeyykbSpgn 130
135 140 51 7 June 2005 PCTIUSO /43165 7 June 2005 WD 02/46227

x- 13991WOEMI62% Asp Trp LeU Asn Gy Lys G u Tyr Lys CyECEJSOUAN6Ser Agn
Lys Ala 145 150 155 160 Leu Eg 3é§a.5$§ Ile Gu Lys Thr Ile Ser Lys Al a
Lys Ay Gn Pro 165 170 175 ”3. WShro¥En val Tyr Thr T80 Pro Pro Ser
Arg Gu Gu Met Thr 180 185 190 Lys Asn A n Val Ser Leu Thr Cys Leu Va
Ly 16 giinPReo B Rsro ASerTyr195 20 TROSProABpo Ma@ Wheaasmlsed u Trp G u Ser Asn
A28 n Pro Au Asn238n Tyr 210 215320 Lys Thr Thr 2P0 Pro Val Leu Asp
‘Ser Asp Ay Ser Phe Phe Leu Tyr 225 230 235 240 Ser Lys Leu Thr Val Asp
Ly sxsPec1yAsgr HhR fkd) L& Myl serfBys Lal fiirevaPazp2568 886 ARET/ USO / 43165 Ser
Cys' Ser Val Met His GQu Ala Leu H58 Asn His Tyr TR¥3 A n Lys 260 265 270
Ser Leu 5er LeU 5er Pro Gy Lys 275 280 <210> 28 <211> 287 <212> PRT

<2435 &t i;i.i.%iégl ASIEUHTIPRE 5922% SERAAT ﬁyametg;% APPgbGuUCt  <400> 28
His Asn His Tyr Thr Gln Lys éer Leu Ser Leu Ser Pro Gly Lys .
275 280 285

<210> 24
<211> 284
) <212> eRT

<213> Artificial sequence

<220>

<223> synthetic construct

<400> 24 o

T-S Gly §1u Gly 'Srhr- Phe ‘Th:-j ser Asp Xg] ser ser Tyr Leu %u Glu

Gln Ala Ala Lys'G1u'Phe Ile Ala ;Ep Leu val Lys Gly gag Gly ser-

" ser Gly %}a Pro-Pro‘Pro Ser ggy Gly Gly Gly Ser ggy Gly Gly Gly

'“;}ser ggy Gly Gly Gly Ser gga Glu Ser Lys Tyr gay Pro Pro Cys Pro

Ser Cys Pro Ala Pro Glu Phe Leu Gly Gly Pro Ser val Phe Leu phe -
65 . : 70 75 , _ 80

. Pro Pro.Lys Pro §§s Asp Thr Leu Met gge ser Arg Thr Pro Glu val

Thr cys val val val Asp val ser Gln Glu Asp Pro Glu val.Gln Phe -
100 o0 % o8 110

Asn Trp.Tyr val Asp Gly val Giu val His asn Ala Lys Thr Lys Pro
115 T 120 125

arg Glu Glu Gln phe Asn Ser Thr Tyr Arg vai val Ser val Leu Thf
130 - 135 : 140 - . )
- 47




Hs Gly"-Gu Ay Thr Ph'e Thr 5er Asp Val Ser Ser Tyr Leuu@Odu 15 10
15 Gn Ala Val Lys Qu Phe Ile Ala Trp Leu Ile Lys Ay Arg7Quge 3805 20. 25

30 Ser Gy oM@ Pro Pro Pro Ser Gy Ay Ay Ay Ser Ay G@or&oisdegy 35 40
45 Ser Ay Ay Ay Ay Ser. Ala Qu Pro Lys Ser Cys Asp Lys Thr His 50 55

60 52 7 June 2005 WD 02/ 46227 x¢-h3981.sFP85::kxxt Thr Cys Pro_Pro Cys Pro Ala
Pro Au Leu Leu Ay @y Pro Ser Val 65 70 75 80 Phe Leu Phe Pro Pro Lys Pro

Lys Thr. L Met 1le Ser, Arg.Thr 095 Pro u Val Thr Cys Val Val
var vaERel diissEin Mo § §1Gkys §p Wro3=: £ VarF g phe son T T
Val Asp Ay Val GQu Val H's Asl Ala LyS 115 120 125 r LyS Pro Arg Gu
‘Au d@n Tyr Asn Ser Thr Tyr Arg_Val. Val Ser 130 135 140 Val Leu Thr Val
LeuS®h éSGWSASHEgg PERI SBENSRY ¢1eyugys T Thpsser ﬁgg ABQ 155 160 Cys Lys
Val Ser Asn Lys Leu Pro. Al a 8 lle Qu Lys T Ile 165 170 175 ser
Lys Ala Lys Ay G n Pro Arg Qu Pro Gn Val Tyr Thr Leu Pro 180 185 190

. Proyss@ly Alg &ra ABguGNetProh&ln_ys] Ayim Tim Leal PréepPrd.serThim Cys Leu 195 200
205 Val Lys GA§P Phe Tyr Pro Set8®sp Ile Ala Val1¥u Trp Gu Ser Asn 210 .
215 220 Gy An Pro Qu Asn Asn Tyr Lys Thr Thr Pro Pro Val Leu Asp Ser

2256 NBRIRIet24r AR A cParvaiheePheulsir €y 1ServaysybeastyThr Val AsplyS Ser
Arg 245. 850 255 Trp On G#NAE y Asn Val .PHR85Ser Cys ser Val Met His Qu

Ala LeU _
Phe Tyr Pro Ser Asp Ile Ala val Glu Trp Glu Ser Asn Gly Gln Pro
: 210 215 - 220

;1:} Glu Asn Asn Tyr Lys Thr Thr Pro pPro 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> Artifi cial seque'nce

 <220>

<223> synthetic construct -

<400> 25 . ' , -
TS §1y~' Glu G'!Iy g‘hr Phg The ser'-A_sp \{81 Ser Se"j Tyr Leu %u Glu - |

. 6In Ala Ala Lys Glu Phe Ile Ala Trp Leu Val Lys Gly Arg Gly Ser
: - 20 ' 25 30
Ser Gly g‘il;a?ro Pro Pro Ser %y Gly Gly Gly ser Gly Gly Gly Gly
400 - 45

" ser Gly Gly Gly Gly ser Gly Gly Gly Gly Ser G1y Gly Gly Gly Sser
50 ' 55 ' 60 o
48




260 265 270 His Asif Hi's Tyr Thr On Lys Ser Leu Ser Leu Ser Pro Gy Lys

- 275 280 . 285 <210> 29 <211> 272 <212> PRT <213> Artifici aineStiphence
PCT/ U S01113165 53 7 June 2005 WD 02/ 46227 PCTI USOL/ 43165 <220> <223>
synt het o @oesa?r uct  <400> 29 X- 13991. ST25.txt H s Gy &CHFUENYB3HT Phe Thr
Ser Asp Leu Ser Lys An-Met u Ju 10 15 Au Ala Val Arg_lLeu Phe lie Qu
Trp Leu Lys Asn Ay Gy Pro Se¥1399L.34230%er Gy Ala Pro Pro Pro Ser Al a
GQu Pro Lys Ser Cys Asp Lys Thr 35 40 45 His Thr Cys Pro Pro Cys Pro Al a
Pr Qﬂsgshw—%h‘y lay Gy AFhYeTr OrSeys 20’ cpb A6p Mal Thherikethr Phe -Pro Pro Lys Pro
Lys6SAsp ‘Thr” Lel Met 70l e ser Arg 65 79 75 80 Thr Pro & u Val Thr Cys Val
Val Val Asp Val Ser Hs Qu Asp Pro 85 90 95 GQu Val Lys Phe Asn Trp Tyr
Val a | o Hi I SHar Lys Pro Arg G u
a uqésﬁml'f/??{‘))@)ﬁ %Arj #ﬁrpﬂyr&ﬁguéﬁg %/1;3{)%1%8%0%%% Lﬁ%ﬁ P. Ser Val Leu Thr Val
Leda HHs A n Asp Trp Leu Asn Ay Lys Gu Tyr 130 135 140 Lys Cys Lys Val

Ser Asn Lys Ala Leu Pro Al Pro Il u S, [ 0 155 160 Il e Ser
Lysten gh‘?_ié? &0 B PBP A 85&3{ gﬁ‘% %tn Ib/éls yﬁ{%ﬁﬂ'ﬂe@ 165 170 175

Glu val Thr Cys val val val Asp val Ser His Glu Asp Pro Giu val
115 120 125

- Lys Phe Asn frp Tyr val Asp Gly val Glu val His Asn Ala Lys Thr
. 130 135 ’ 140

L,}Lys pro Arg Glu Glu GIn Tyr Asn Ser Thr Tyr Arg val val ser val
145 150 155 160

Leu Thr val Leu His Gin Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys
165 1706 - 175

Lys val ser Asn Lys Ala teu Pro Ala Pro Ile Glu Lys Thr Ile ser
180 185 . 190 .

Lys Ala Lys Gly GIn Pro Arg Glu pPro Gln val Tyr Thr Leu Pro Pro
195 200 : 205

. ser Arg ¢lu Glu Met Thr Lys Asn Gla val Ser Leu Thr Cys teu val
216 | 215 | 220

Lys Gly Phe Tyr Pro Ser Asp Ile Ala val Glu Trp Glu Ser Asn-Gly
225 : 230 235 240

GIn Pro Glu Asn Asn fyr 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 ' o 265 270

" 6In GIn Gly Asn val phe Ser Cys Ser val Met His Glu Ala Leu His
' . 275 : 280 ' 285

Asn g;g Tyr Th{' GIn Lys ggls‘ Leu Ser lLeu Ser ggg Gly t..y‘s
. <210> 26
<211> 294
212> PRT
' 49




Pro Pro Ser Arg Au.du Met Thr Lys Asn G n Val Ser Leu Thr cys 180 185
190 Leu Val Lys Ay Phe. Tyr Pro 5er Asp Ile Ala Val Gu Trputgedl8er 195

200 205 @32@,&%76{ n Pro Gu Asn Asn Tyr Lys Thr Thr Pro Prg Val Leu Asp
210 215 Asp Gy Ser Phe Phe Leu Tyr Ser Lys Leu P WPMANED Lys Ser

225 230 235 240 Arg Trp-Qdn Glr;ﬁgé A;;\_Z%/%Ig Phe-ser Cys .Ser.Val Met His
Au 0 34 WD 02/ . J9G1. ST25. txt LeU His Asn His Tyr
Thr © i L%’Zé%é?’ %%ggté?‘ncfeu Ser Pro Gy Lys 260 265 270 <210> 30 <211>
272 <212> PRT <213> Artificial sequence <220> <223> synthetic construct -
<400>.,30 ,Hs Ay Au @y Thr Phe Thr Ser Asp Leu Ser Lys A n Mt Qu Gu
.1 5%3% 15 Gu Ala Vval Arg Leu Phe Ile Qu Trp Leu Lys Asn Ay Gy Pro Ser
20 22330 th&tve AbAsS/crSer Gy.Ala Ala A u Pro Lys Ser Cys ASP Lys Thr

35 40 45 H's Thr Cys Pro Pro Cys Pro Ala Pro Qu Leu Leu Ay Ay'Pro Ser

50 5400 2l Phe Leu he Pro Pro Lys Pro Lys Asp Thr Leu Met |le Ser Arg 65

70 Thr UgVal, T /s Val Val _Val_Asp Val Ser Hs GQu Asp Pro
85 égs Sﬁyé‘b’ 523’ ;ﬁ%p%gh%@n@%ﬁ; ’{3]? I SHs Ve @ewﬂu Q1 val Hs Asn Ala
100 105 110 ,
Gln Ala Ala Lys Glu Phe Ile Ala Trp Leu val Lys Gly Arg Gly Gly
20 25 30

- Gly Gly g}y Ser Gly Gly Gly g;l)y ser Gly Gly Gly Gly Ser Gly Gly
. 45

} Gly %y ser Gly Gly Gly ggy ser Gly Gly Gly gay ser Ala Giu Pro

LyS Ser Cys Asp Lys 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 Pra Lys ASp
85 90 , .95

Thr Leu Met Ile Ser Arg Thr Pro Glu val Thr Cys val val val Asp
100 105 ‘ 110

val Sér His Glu Asp Pro Glu val Lys Phe Asn Trp Tyr val As 6l
: 115 : - 120 P 152(5 i

val Gl val His Asn Ala Lys Thr L. s Pro Arg Glu Glu Gln Tyr Asn
o 130 135 Y 9 140 . Y

Ser Thr Tyr Arg val val Ser val Leu Thr val Leu His Gln Asp Trp
145 s 150 155 0 160

~ Leu Asn Gly Lys Glu Tyr Lys Cys Lys val Ser Asn Lys Ala Leu Pro
' 165 S 170 - 175

“ala Pro ¥le Glu Lys Thr I1é Ser Lys Ala Lys Gly GIn Pro arg Glu
‘ 180 185 120

Pro Gln val Tyr Thr Leu Pro Pro Ser Arg Glu Glu Met Thr Lys Asn
195 ‘ 200 ‘ 205

 Gln val ser Leu Thr Cys Leu val Lys 'G1- Phe v -Pr'o Sser Asp It
210 C 215 Y | Y 750 p1le

Ala val Glu Trp Giu Ser Asn Gly Gln Pro Glu .Asn Asn T
225 . - 230 y 235 ASR Y Lys -51415
_ : . - 50 o



Lys Thr Lys Pro Arg Gu Gu A n Tyr Asn Ser Thr Tyr Arg Val Val 115 1.20
125 . Ser Val LeU Thr Val Leu His Gn Asp Trp Leu Asn Ay L slu@‘aogr 130
135 140 WPI286%7 ys Val ser Asn Lys Ala Leu Pro Ala Pro IFE/EPUANNS Thr

- 145 150 155 160 Ile Ser Lys Ala Lys Ay An Pro Arg Au Pro G n Val Tyr Thr
Leu 165 170 175 Pro Pro Ser Ary1@P81@T25Mext Thr Lys ASn .G@.an.Val" Ser Leu
Thr Cys 180 185 190. 55 7 June 2005 PCT/US01/43165 7 June 2005 WO

02/ 448200 : L p hega T, - P Asp Ile Ala Val
Gu Tr rz)ﬂrGl E'Joggr&i %%%?gﬁ%&ﬁbé&sgﬁ%w&o@%l '"A%E A§§§n Tyr Lys Thr Thr
Pro Pro Val Leu Asp 210 215 220 Ser Asp Ay Ser Phe Phe Leu Tyr Ser Lys

Leu r L er . 225 2 5 0 Arg T d @y Asn Val Phe Ser
Cys ngrThV%?ﬁ%%g %l(sss &R A %X?@gogg’ég‘ SEe\ﬁa{H%ES A“Is]eﬁ%xfss Tyr Thr Gn Lys
Ser Leu Ser Leis Ser Pro Ay Lys 260 265 270 <210> 31 <211> 287 <212>

PRT <213> Artificial iec].uenc_e <220>. <223> synthetic construct <400> 31
Hi s S yVad },’G“;?Sﬁn‘r” i “Ar ke ASI SLBT 387 %Lﬁ Pefeteld u Gu 1 5 10 15
GQu Ala Val'"’Arg. Leu Phe Il 3@ u Trp Leu Lys n Gly Gy Pro Ser 20 25 .30°

Ser Leu Ser Pro Gly Lys
290
<210> 27
<211> 280
oy <212>  PRT

h

7 <213> Artificial sequence

<220>

<223> synthetic construct

<400> 27 -

gis Gly Glu Gly }hr Phe Thr ser Asp \{3] ser Ser Tyr Leu (1;}11 Glu

Gln Ala Ala Lys‘ Glu Phe Ile Ala Trp Leu val Lys Gly Arg Gly Ser
20 _ 25 30

ser Gly gga Pro Pro Pro Ser 28r Ser Gly Ala Pro Pro Pro Ser Ala
, 45

: _\) Glu 1;50 Lys Ser Cys Asp igssrs Thr His Thr Cys 250 Pro Cys Pro Ala

Pro Glu Leu Leu 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 SSO Glu val Thr Cys val val
. 95

val Asp val Ser His Glu Asp pro Glu val Lys Phe Asn Trp Tyr val
- . 100 : 105 110

‘Asp Gly val Glu val His Asn Ala Lys Thr Lys Pro Arg Glu Glu Gln
115 o 120 - 125 -

' Tyr Asn Ser Thr Tyr Arg val val ser val Leu Tﬁi’ val Leu His Gln
130 . ‘ 135 140 o
T 51




Ser Gy Ala Pro Pro Pro Ser Ay dy Ay Ay Ser Gy-Gy dy Ay 35 40 45
ser Ay Ay Ay Ay Ser Ala Gu Pro Lys Ser Cys Asp Lys Thr Jdng 2089 55 60

Thr Cys. Pro Pro Cys Pro Al a Pro GL U. Leu Leu d Y d r.Val 65
70 75 sWHHECEHU Phe Pro. Pro LyS Pro Lys Asp Thr Leu I\/@\é-lplﬁsg”@ﬁrﬁ Arg Thr

85 90 95 Pro Qu val Thr Cys val sl vaI Asp Val Ser H's AU,ASP Pro GQu
100 105 110 Vval Lys Phe Asn Tr 1% @y Val du Val Hs Asn Ala Lys
115 120 125 56 PCT/ USQOL/ 43165 7 June 2005 WO 02/ 46227 X-13991. ST2 5 . txt
ThrAiggr;Pn.auA«:@ Gly 1@ ucT@ myd\ys Ays Bes VEhrserynsiiigs\ala Val Ser 130 135
140% Leu Thr Val 1Bu His A n Asp D Leu Asn Ay L3 du Tyr Lys 145
150 155 160 Cys Lys Val Ser Asn Lys Ala Leu Pro Ala Pro-lle Qu Lys Thr Ile

1656k’ Brol A3a Safo Lys cAliacylsyyhr @y $drmnif¥ a1&rgysChuy Rna édon Val Tyr Thhr Leu
Pro 8 5 Pro Serlgfg Gu Qu Met r Lys Asn G n Va6 Ser Leu Thr Cys Leu

195 200 205 )Val Lys Gy Phe Tyr Pro Ser Asp. Ile Ala Val Qu Trp Qu Ser

AsnAl‘gzéﬂl #}3 SOV yryG ﬂxﬂ& By ﬁ%nsés&rgyéu}-)é?u Ity Pro Pro Val Leu
225 190 235 0 Asp @y Ser Lego Tyr Ser Lys Leu Thr Val

Asp Lys Ser Arg 245 250 255 Trp A n dn Ay Asn Val Phe Ser Cys Ser Val

Lol Gﬁlnﬁaf} E§§ LefiSthr §§§g§§ v Lf?*c}ﬁ' %§T¥yr-£ [ G0 Lys Ser Leu Ser

r195

_Asp Ile Ala val Glu Trp Glu Ser Asn Gly GIn Pro Glu Asn Asn Tyr
210 215 - 220

jl\}Lys Thr Thr Pro Pro val Leu Asp Ser Asp Gly Ser phe Phe Leu Tyr
225 230 235 240

Ser Lys Leu Thr 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 GlIn Lys -
260 265 270

Ser Leu ggg_Leu ser Pro Gly ggg
<210 28
<211> 287
<212> PRT _ 7
_:)<213> Artificial sequence
<220>
<223> synthetic coﬁst;u;t
<400> 28 - |
-Eis G??‘Glu Gly ghr Phé‘Thr ser Asp Xg? ser Ser Tyr Léu‘ggu Glu

GIn Ala val Lys Glu Phe Ile Ala Trp Leu Ile Lys Gly Arg Gly ser

ser Gly gga“Pro Pro pPro Ser gay Gly Gly Gly Ser ggy'G1y'G1va1y o

- ser Gly Gly Gly Gly Ser Ala Glu Pro Lys ser Cys'Asp Lys Thr His
50 55 - 60 . :
' ' 52




<210> 32 <211> 232 )<212> PRT <213> Honp sapi ens <400> 32 Ala Qu-,Pro Lys
Ser Cys Asp Lys Thr H's Thr Cys Pro Pro Cys Pro 1 5 10 157AueeRP@5 d u Lys
Gy @y Pro Ser Val Phe Leu Phe Pro Pro Lys Pro 20 25 30 Lys Asp Thr Lys
Met |1 evBan2#a2g?7 Thr Pro G u val Thr Cys Val Val 35 40 4STEHOVABSSVal Ser
H's Gu.Asp Pro 61u Val Lys Phe Asn Trp Tyr Val 50 55 60.it_ PCT/USQJ/ 43165
7 June 2005 WD 02/46227 PCTI USH¥2231635- 31 3991. 5T25.txt Asp Ay Val Qu
Val H's ASn Ala Lys Thr Lys Pro Arg Gu GQu Gn 65 70 75 80 Tyr Asn Ser

Thr 1iiy rcy&r g-oVako gk Ber aldvato ldlu Téur L¥alclyeetyHpso Ger vB5 90 95 Asp Trp Leu
Asn@®y Lys Qu Tyr L4S CyS LYS Val Séb Asn Lys Ala 18® 105 110 Leu Pro Al a
Prolle Qu Lys Thr Ile Ser Lys Ala LYS Ay G@n Pro 115 120 125 Arg Qu

Pr opfd NeYadheThFo bbb y8UpHy QyENQpSPHr Abg MarUrd YeMalrg Tl 130 135 140 JLys
ASn A n Val Ser B8u Thr Cys Leu V@0 LYS Ay Phe Tﬁﬁ Pro Ser 145 150 155
160 Asp Ile Ala Val Qu Trp Gu Ser Asn Gly Gn Pro Gu Asn ASn Tyr 165
170,317 T r Phe Phe Leu Tyr
180"'31°8§“'{é%1s§5 Lgé vl 9atd SQAL‘Z&J ﬁé s @fR F¥° Y'Qn @y Ash Val Phe
195 200 205 Ser Cys Ser Val Met His Au Ala Leu H|s Asn H's Tyr Thr G n Lys

.val Lys Phe Asn Trp Tyr val Asp Gly val Glu val His Asn Ala Lys
115 120 125

Thr Lys Pro Arg Glu Glu GIn Tyr Asn Ser Thr Tyr Arg val val ser
130 135 : 140

* Yval Leu Thr val Leu His GIn Asp Trp Leu Asn Gly Lys Glu Tyr Lys .
*4}145 150 155 i d 1%0

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 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

"G1y Gln Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro val Leu Asp S
225 , ' 230 ys T 235 e Asp 225

”;)ASp Giy Ser phe pPhe Leu Tyr Ser Lys Leu Thr val Asp Lys Ser Ar
o 245 : Y 250 _ i _25; J

Trp Gln GIn Gly Asn val phe Ser Cys Ser val Met His Glu Ala Leu
: 260 _ _ 265 270

" His Asfi His Tyr Thr 6In Lys Ser Leu Ser Leu Ser Pro Gly Lys
275 280'. 285
<2105 29
<211> 272
<212> PRT -

<213> Artificial sequence

=== 53




210 215 220 Ser Leu Ser Leuser Pro Gy Lys 225 230 <210> 33 <211> 703
<212> DNA <213> Honp sapi ens <400> 33 gagcccaaat cttgtgacad Wwaetbzaca

t gcccacgy gggssagcacc tgaactcctg 60 gggggaccgt cagt cttcg} ﬁg%?[c ccca
aaacccaagg acaccctcat gatctcccgg 120 acccctgagg tcacatg é{ dé‘tﬁégac

gt gagccacg aagaccctga ggtcaacg;(glgg}g.s@%qttg‘gt acg tggacggcgt..ggaggtgcat
aat<p20saga caaagccgcg ggaggagcag 2 tacaacagca' cgtaccgtgt ggtcagcgtc

ctc gtcc tgcaccagga ctggctgaat 300 ggcaaggagt.acaagtgcaa ggtctccaac
aaa%%gﬁt CEARJAE eV "Uglagaaaacc 360 58 7 June 2005 WD 02/ 46227
PCT{4gB801/43965 x-13991. 5T25.txt atctccaaag ccaaagggca gccccgagaa

ccacaggt gt acaccctgcc cccatcccgg 420 gaggagatga ccaagaacca ggtcagcctg
acSEQc@bg@Tvdaaa tPhecthat Secage US0 Segagat GUcegctgyagiggga gagcaat ggg
cagccggaga acaacfacaa gaccacgcct B30 cccgtgetgg aticcgacgg ctecttcttc
ctctatagca agctcaccgt ggacaagagc 600 aggtggcagc aggggaacgt cttctcatgc

t cajugatgvattgagoal che griacgheqap 6A0 Ly aGACHBRAGy dByYget Ct ¢ cctgtctccg

ggt aaat gat ag®® 703 <210> 34 <2311> 585 <212> BR¥ <213> Hono sapi ens <400>
34 Asp Ala His Lys Ser Qu Val Ala H's Arg Phe Lys Asp Leu dy u 1 5 10
15 serUc s A1 u Up P N r Leu Gn 20 25 30
(;1In cy?sﬂ’sohgﬁ?% ﬁkis%gl-ﬁygfl \?gﬁ i@gﬁ{é‘&%\? 5 Asﬁ%]géglf Vl'%/ Thr u 35 40 45
Phe Ala Lys Thr cys Val Ala Asp Qu Ser Ala Au Asn Cys Asp Lys 50 55. 60

His 'Srlar' 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 'gl;r Cys val vatl val ggp val Ser His Glu Asp Pro
_ o 95

~ Glu val tys phe Asn Trp Tyr val Asp Gly Val Glu val His asn Ala.
100 105 | 110 |

Lys Thr Lys Pro Arg Glu Giu GIn Tyr Asn Ser Thr Tyr‘ Arg ‘Va'l val
115 12 125

ser val Leu Thr val Leu His GIn Asp Trp Leu Asn Gly Lys Glu i
130 . _ '135 P P 140 y by uor

'_Lys Cys Lys val Ser Asn Lys Ala Leu Pro Ala Pro Ile ¢] ' '
145 . 15(}.'y ' 155 _ uLys zgg

- ‘--jx'le Ser Lys Ala Lys Gly Gln Pro Arg Glu Pro GIn val Tyr Thr Leu
o 165 . 170 : 175

Pro Pro ser Arg Glu Glu Met Thr Lys Asn Gln val Ser Leu Thr Cys
: 180 .- 185 190

Leu val Lys Gly phe Tyé Pro Ser Asp Ile Ala val Glu Trp Gt ‘
- 185 - 200 ‘_p 205 T o4 Ser

Asn Gly GIn Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro val
210 - 215 Y 220 o e Asp

ser Asp Gly Ser Phe Phe Leu Tyr ser Lys Leu Thr val Asp Lys !
2 | 230 0 o Y% g5y T VAL Asp Lys Sef

Arg Trp GIn GIn Gly Asn val Phe Ser Cys Ser val Met His Glu A'lé
S o : - 255
-, 4 ~



Ser Leu His Thr Leu Phe Ay Asp Lys Leu Cys Thr Val Ala Thr Leu 65 70 75
80 Arg Gu Thr Tyr Ay Gu Met Ala Asp Cys Cys Ala Lys G n7GuoeRp@s 85 90
95 Glu Ay@oAsg2fd u Cys Phe Leu G n H's Lys Asp Asp Asn Pporfsd/beis 100 105
110 Pro Arg Leu Val Arg Pro, Qu Val Asp Val Met Cyys Thr Ala Phe H's 115
120 125 Asp Asn A u G u Thr Phg.ixdilyeslyse Tyr Leu TyOr Gu.lie Ala Arg -
130 14 Arg H's Pro Tyr Phe Tyr Ala Pro G u Leu Leu Phe Phe Ala Lys Arg 145
150 155.160 Tyr y AIa.@%a Phe Thr g %% éy AIa Ala Asp Lys Ala Al a
165-Sf7 b9 A50 5%‘657T LA 358/ 48227 - Y39%1 b yt ¥YScys Leu LeU Pro Lys
Leu Asp Qu Leu Arg Asp G (Hy Lys Al a. Ser 185 190 Ser Ala Lys G n
Arg Leu Lys Cys Ala ser Leu On Lys Phe dy @ u 195 200 205 Arg Al a Phe Lys
Al 20y A% val Ala Arg Leu Ser Gn Arg Phe Pro 210 215 220 LyS Ala G u
Phe.Aha Gp val Ser Lys Leu Val Thr Asp Leu Thr Lys 225 230 235 240 Val

- H's Thr Au Cys Cys Hs Ay Asp Leu Leu Gu Cys Ala Asp Asp 245 250 255
© ArgelARa A3 Leu Ala LyS Tyr Ile Cys Gu ASn A n Asp Ser Ile Ser 260 265
270 r -Le Y, u Cys Cys Qu Lys Pro Leu Leu Qu Lys Ser H's 275
280<Z§'§§ ay}?hééakl %queﬁceval Gu Asn ASP Au Met Pro Ala Asp Leu Pro Ser
290 295 300 Leu Ala Ala Asp Phe Val d.u Ser Lys Asp Val Cys Lys Asn Tyr

05 310 315 320 Au Ala Lys Asp Val Phe Leu Gy Met Phe Leu Tyr Qu

Tyr APa Ar g

<223> synthetic construct’

<400> 30 '
f:)His Gly Glu Gly Thr phe Thr Ser Asp Leu Ser Lys GIn Met Glu Glu
R 5 10 15

Glu Ala val 959 Leu Phe Ile Glu Trp Leu Lys Asn Gly Gly Pro Ser
25 U 30

ser Gly gga ser Ser Gly .Ala ﬁgarclu Pro Lys Ser Cys Asp. Lys Thr
S : 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 ‘é‘l;r'Cys'Va'l val val Agp val ser His Glu Asp Pro
. : -9 ‘ 95

"h;)GTU val Lys Phe Asn Trp Tyr val Asp Gly.val Glu val His Asn Ala
_ 100 o N 105 - 130

Lys Thr Lys Pro Arg Glu Glu Gln Tyr’ASn Ser Thr Tyr Arg val val
.11 S 120 ' 125

. Ser val teu Thr val Leu His Gln Asp Trp Leu Asn Gly Lys Glu Tyr
1130 S35 140 i

_LYs Cys Lys val ser Asn Lys'A1a Leu pPro Ala Pro Ile Glu Lys Thr
145 150 155 160

Ile Ser Lys Ala Lys Gly Gln Pro Arg G?h Pro GIn val Tyr Thr Leu
165 7 170 175

Pro Pro Ser Arg Glu Giu Met Thr Lys Asn GIn val Ser Leu Thr Cys
S 180 ' -185 ' - 190
- o : 55



325
340
du
du
Leu
Thr
Ser

330 335 Arg Hi's Pro Asp Tyr Ser Val Val Leu Leu Leu Arg Leu Ala Lys Thr
345 350 Tyr u Thr Thr Leu Au Lys Cys Cys. Al a Al va AJana8f0%Fro His

355 360 365 Cys Tyr Ala Lys Val Phe.-ASp du Phe Ly _ al Qu
Pro WOA4%E 380 G n Asn Leu Ile Lys dn Asn Cys 4 uspl_déij’&gkéy]éyu Asn

'dy GQu 385 390 395 400 Tyr_Lys Phe A n Asn Ala Leu Leu _Val Arg Tyr

Lys Lys Val Pro . 405 410*%F318%3-8T4&t%Ser Thr Pro Thr Leu Val Qu Val
Arg Asn Leu Gy Lys 420 . . 425 430 vVal dy.Ser Lys Cys Cys Lys His

Pr oré&k wal eysLgby Ahg Vet PR GeCyssp 436 MA0vaidSiu THOGRCERr1SO / 43155 7 June
2005 WO 02196227 X-13991. SPP9. txt Ala G u A2PSTyr Leu 5er Val val Leu Asn
A@n Leu Cys Val Leu H's 450 455 460 Qu Lys Thr Pro Val Ser Asp Arg Val

Thr adey B16VS1n ¥R B AdnUaSiBrTyrdf 44P hiSpABBrs 81T Vaky '95§P Arg Arg Pro Cys

" .Phe Serldi a Leu G u Val 286p G U Thr 48522400 495 Tyr Va

Pro Lys G u Phe

Asn Ala @'u Thr Phe Thr Phe His Ala Asp 500 505 510 Ile Cys Thr Lev Ser
G u Ly | e Y, n r a 5 520 525 Leu Val du Leu
Valug ygsﬁdéyf%/% g’?% ggﬁsl'%jy#h%r%gs Iﬁ%ﬁ -@rnvigljf\SpSé’ff %35 540 Lys Al a Val

Met

Asp Asp Phe Al a Al a Phe. Val QU Lys Cys Cys Lys 545 550 555 560 Al a

AspAr%sgré_yG nC%H1 -er A%\ésvf %hAI a u du Ay Lys.LyS Lel,'laVaI 565 570 575

e Ser Cys Ser.val Met His Glu A
245 250 .255

Leu His Asn His Tyr Thr GIn Lys Ser Leu Ser Leu Ser Pro Gly Lys
. 260 265 270

' J<210- 31
<211> 287
<212> PRT

<213> Artificial Sequence

<220>-

<223> synthetic construct
<400> 31 . ‘
gis Gly Glu G1y-§hr Phe Thr Ser Asp Leu Ser Lys Gln Met G1u161u

10 15

Glu Ala val gsg.Leu Phe Ile Glu ;gp Leu Lys Asn Gly Gly Pro Ser

30

ser Gly Ala Pro Pro Pro ser g]y. Gly Gly Gly ser Gily Gly Gly Gly

35 0 45

Ser',gg)y Gly G'Iy Gly Ser Ala Glu Pro Lys Ser Cys Asp Lys Thr His

55-

‘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 teu Met Ile ser Arg Thr
. : 9

85 0 | 95

Pro Glu val Thr Cys val val val Asp vé'l Ser His Glu Asp Pro Glu

100 I 105 : 110

val Lys pPhe Asn Trp Tyr val Asp Gly val 6lu val His Asn Ala Lys

115 120 125 SN

56




Ala Ala Ser Gn Ala Ala.Leu Ay Leu 580 585 <210> 35 <211> 1762 <212>
DNA <213> Honbp sapi ens PCTI US01143165 <400> 35 gat gcgcaca dgmge@aght
t gct cat agatt tgggagaaga aaatttcaaa gccttggtgt tgattgcectt

tgct cagta U%L%??cagcagt gtccatttga agatcatgta aaattagtgﬁgﬂp Hdt83ac
tgaatttgca aaaacatgtg ttgctgat aa aattgtgaca aatcacttca
tacccttttt ggagacaaat tatgcacég?3?%§§gg%%?$ cgt gaaacct at ggt gaaat

ggct gact gc tgtgcaaaac aagaacctga gagaaatgaa tgcttcttgc aacacaaaga
tgé’éﬁaﬁgi)caﬂaé\eat%'cébl Ft'@gt )] S@Ccﬁ‘g‘aggt targgealgtvghtSsr gcactgettt

‘tcat gacaat gaagagacat t gaaaaa- at actt afat gaaattgcca gaagacatcc
ttacttttat gccccggaac tccttttctt tgctaaaagg tataaagctg cttttacaga

at £ﬂ giosiadhyoad citeyatits SdgcaspcTry Lect gint gty aysaghctrggalyg aactt cggga

t gddgggaag gcttcgt clY ccaaacagag act¥dagtgt 60 120 W80 240 300 360
420 480 540 600 7 June 2005 ., WD 02/46227 PCT/USO /43165

X- €39 Ay sNIZP sertasngopAgl £ e ARRAL 1AQ0TRORABABECThE Ig@2agCat gggcagt age
tcgcctgagec cagadatttc ccaaagct gad7@tttgcagaa gtttazhagt tagtgacaga
tcttaccaaa gtccacacgg aatgctgcca tggagatctg cttgaatgtg ctgatgacag
g9s8BaGAt Ala €56 aAYt @l rhS LFL0BRRRS CAROAT S A E6AGHR 2act gaagga
atgctgtgaa 180 ' 185 . 190

Pro Ser Arg Glu Glu Met Thr Lys Asn Gln val Ser Leu Thr Cys Leu
195 200 . 205

éi)wa1 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 Lys Leu Thr val Asp Lys Ser Arg
245 250 ‘ 255

Trp Gln Gln Gly Asn val phe ser Cys Ser val Met His Glu Ala Leu

260 265 270
His Asih His Tyr Thr C'In Lys Ser teu Ser Leu Ser Pro Gly Lys
. 275 ‘ ‘ . 280 ) 285
'<210> 32
_<211> 232
e~}<212> PRT

<213> Homo sapiens

<400> 32.
Ala Glu-Pro Lys Ser Cys Asp Lys Thr His Thr Cys Pro Pro Cys Pro
1 5 10 : 15

. Ala Pro Glu Lys Gly Gly pPro Ser val phe Leu Phe Pro Pro Lys Pro
20 - 25 30

' LYs Asp ‘;‘!;r Lys Met Ile Ser Q{r;g Thr Pro 6lu val thr Cys val val
: i : 45

val ggp val Ser His Glu ggp Pro Glu val Lys phe Asn Trp Tyr Vval
| s | o 0 -
37




~aaacctctgt tggaaaaatc ccactgcatt gccgaagtgg aaaat gatga gat gcctgcet
gacttgcctt cattagctgec tgattttgtt gaaagtaagg atgtttgcaa aaagtahgobos
gaggcaaagg atgtcttcct gggcatgttt ttgtatgaat atgcaagaag gcatcctgat -
t act ct gtwg okgehegct gct gagacttgcc aagacat atg aaaccact ct . agagpesiisics
tgtgccgetg cagatcctca tgaaagctat gccaaagtgt tcgatgaatt taaacctctt

gt ggaagagc ctcagaattt aatcaaacaalzgitgt@agsctttttgagca gcttggagag
tacaaattcc agaatgcgct attagttcgt tacaccaaga aagtacccca agtgtcaact

cotghngtha daitadt b ok ol Goagas Qlotmrot At ACBorUoT L Gaaaccagt a

‘tgtgtgttgc atgagaaaac gccagtaagt gacagagtca ccaaatgctg cacagaatcc

ttggt gaaca ggcgaccatg cttttcagct ctggaagtcg atgaaacata_cgttcccaaa
gaglg’t’t &3k gett gyt gc‘éel:]ct"f"ilc%ﬁ“ gg‘gg-gfgm Vgt detc 1% &'fgagaaggag
agacaaat ca agaaaCaaac tgcacttgtt gagctcgtga aacacaagcc caaggcaaca
aaagagcaac tgaaagctgt tatggatgat ttcgcagctt ttgtagagaa gtgctgcaag
gctAFRcHER ded abxtlyscetu QIZCQ!% §49 s avida Sangisngtyyalagcaagt caa
gctgecttag gcttataatg ac 660 0 780 840 9099 960 1020 1080 1140
1200 1260 1320 1380 1440 1500 1560 1620 1680 1740 1762 62

Leu Pro Ala Pro Ile Glu Lys Thr Ile Ser Lys Ala Lys Gly GIn Pro
120 125

Arg Glu Pro Gin val Tyr Thr Leu Pro Pro Ser Arg Glu Glu Met Thr
- 130 135 140

:\v}LyS Asn Gln val ser Leu Thr Cys Leu val Lys Gly Phe Tyr Pro ser
145 150 155 160

Asp Ile Ala val Glu Trp Glu Ser Asn Gly Gln Pro Glu Asn Asn Tyr
165 170 ' 175

Lys Thr Thr pro Pro val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr-
180 185 : 190

ser Lys Leu Thr val Asp Lys Ser Arg Trp Gin Gln Gly Asn val phe
195 200 205

Ser Cys Ser val ‘Met His Glu Ala Leu His Asn His Tyr Thr Gin -Lys
210 : 215 220 '

Ser teu Ser ieu Ser Pro Gly Lys
225 T 230

<210> 33
211> 703
<212> DNA

<213> Homo sapiens

<400> 33 _ . :
gagcccaaat cttgtgacaa aactcacaca tgcccaccgt geccageacc tgaactectg 60

gggggaccgt cagﬁ:ttcct ctteececea aaacccaagg acaccctcat gatctcccg.g 120
acccetgagg tcacatgegt ggtggrggac gtgagccacg aagaccctga ggtéaagttc 180
- aactggtacg’ tggacggcg’t_ggaggtgcat éatgccaaga caaagtégcg gdaggagcag 240
tacaacagca cgtaccgtgt Qgtc_agcgtc_ ctcaccgtce tgcéc_cagga ctggctgaét 300

ggcaaggagt acaagtgcaa ggtctccaac aaagccctcC cagcccccat cgagaaaacc. 360
' ' : - 58 S




7 June 2005

WO 02/46227 , PCT/US01/43165

X-13991.5725.txt
atctccaaag ccaaagggca gccccgagaa ccacaggtgt acaccctgec cccatcecgg | 420
gaggagatga ccaagaacca ggtcagcctg acctgectgg tcaaaggett ctatcccage 480
gacatcgccg tggagtggga gagcaatggg cagccggaga acaactacaa gaccacgect 540
ccecgtgetgg actccgacgg ctccttcttc ctctatagea agctcaccgf ggécaagagc 600
aggtggcagc aggggaacgt ctitctcatgc tccgtgatgc atgaggctct gcacaaccac 660

‘tacacgcaga agagccrctc cctgtctccg ggtaaatgat agt 703

210> 34

<211> 585

-<212> PRT

 <213> Homo sapiens

tﬂ)

<400> 34

Asp Ala His Lys Ser Glu val Ala His Arg Phe Lys Asp Leu Gly Glu
1 5 10 15

Glu Asn phe Lys Ala Leu val Leu Ile Ala phe Ala Gin Tyr teu Gln
20 - 25 . 30 _

" 'GIn Cys Pgo Phe Glu Asp His XS1 Lys Leu val Asn G}u val Thr Glu
' 3 4

-fhe ;sxga Lys Thr Cys val is\}a Asp Glu ser Ala g;l)u Asn Cys Asp Lys

Ser Leu His Thr Leu Phe Gly Asp Lys teu Cys Thr val Ala Thr Leu
65 : ) 70 75 : 80

Arg Glu Thr Tyr g;y Glu Met Ala Asp (g:gs Cys Ala Lys Gin g}u Pro

Glu Arg Asn Glu Cys Phe Leu GIn His Lys Asp Asp Asn Pro Asn Leu
100 ‘ 105 110

Pro Arg teu val Arg Pro Glu val Asp val Met Cys Thr Ala Phe His
115 120 125

Asp Asn Glu Glu Thr Phe teu Lys Lys Tyr Leu Tyr Glu Ile Ala Arg
' 130 : 135 140 :

Arg His Pro Tyr Phe Tyr ‘Ala Pro Glu Leu Leu Phe Phe Ala Lys Arg .
145 ; 150 - A 160

Tyr Lys Ala Ala phe Thr Glu Cys Cys GlIn Ala Ala Asp Lys Ala Ala
; - 165 170 - 175
. T 59 R




cys
ser
 Arg
Lys

. val
LWE_Arg
- Ser
. Cys
Leu
3QS
-‘G1u
Arg
Tyr

- Cys
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gccagtotec aaaaatttgg agaaagagct ttcaaagcat gggcagtage tcgoctgage 660
cagagﬁtttc céaaagctga gtttgcagaa gtttccaagt tagtgacaga tcttaccaaa | 720
gtccacacgg aatgctgcca tggagatctg cttgaatgtg ctgatgacag ggcggacctt 780
gccaagtata tctgtgaaaa tcaagattcg atctccagta aactgaagga atgctgtgaa 840
aaacctcrgt tggaaaaatc ccactgcatt gccgaagtgg aaaatgatga gatgectgct 900
gacttgcctt cattagctge tgattttgtt Qaaagtaagg atgtttgcaa aaactatgct 960
gaggcaaagg atgtcttcct gggcatgrtt tigtatgaat atgcaagaag gcatcctgat 1020
tactctgtcg tgctgetgct gagacttgec aagacatatg aaaccactct agagaagtgc 1080
tgtgccgctg cagatcctca tgaatgctat gccaaagtgt tcgatgaatt taaacctctt 1140
gtggaagagc ctcagaattt aatcaaacaa dattgtgagc tttttgagca gcttégagag 1200
tacaaattcc agaatgcgct attagttcgt tacaccaaga aagtacccca agtgtcaact 1260
-ccaactcttg tagaggtctc aagaaaccta ggaaaagtgg gcagcaaatg ttgtaaacat 1320
cctgaagcaa aadgaatgcc ctgtgcagaa gactatctat ccgtggtcct gaaccagtta 1380
tgtgtgttgc atgagaaaac gccagtaagt gacagagtca ccaaatgctg cacagaatcc 1440
ttggtgaaca ggcgaccatg cttttcagct ctggaagtcg atgaaacata cgftcccaaa 1500
gagtttaatg ctgadacatt caccttccat gcagatatat gcacactttc tgagaaggag 1560
agacaaatca agéaacaaac tgcacttgtt gagctcgtga aacacaagcc caaggcaaca 1620
aaagagcaac tgaaagctgt tatggatgat ttcgcagctf ttgtagagaa gtgctgcaag 1680
gctgdcgata aggagacctg ctttgccgag gagggta#aa aacttgttgc tgcaagtcaa 1740
gctgecttag gettataatg ac 1762

62






