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WD 2005/ 054286 PCT/ GB2004/ 005091 Interl eukin-11
fusion proteins Field of the Invention 5 The invention

wo doaeesé o novel conpositions for treatnent oOPCT/GB2004/005091

prophyl axi s of thronbocytopenia, von WIIebrand

di sease (vWD) or inflammatory di seases, such as

i nfl ammat ory bowel di sease (IBD). Background of the

I nvention Physiological function of I1L-11 10
Interleukinukl fustoneproteips - 11) is a hemat opoi etic cytoki ne
that pronotes negakaryocytopoiesis and

t hr onbocyt opoi esis by stinmulating the proliferation of
primtive stemcells, nultipotent and conmmtted
Hlogethetloventieh| s (synergistic with other

hemat opoi etic growh factors like IL-3, IL-6, G CSF)

resultlng [ galc ryocyte. matuyrati on and i ncreased
%F%{onpfeﬂaaiﬁcm S IDhemPTIRE Tt PRSI 87 qESepI ey of
l%gﬁ%%cﬁ%\%éﬁd rx}ylll S BRLahY Hﬁ%%QbWﬁoﬁﬁﬂﬁnﬁiaﬂﬁ¥ e fe88k, such

sho |Tttle effect on neutrophil proliferation.
ab infahsoattydomebgibease B IYct s on i ntestinal nucosa
cells. Furthernmore IL-11 induces the secretion of

cut e ph rottei ns (ferritin, haptoglobin, CRP,
%ﬁﬁ&g@&@@ﬁ%t ocytes. It also shows
antiinflamatory properties by inhibiting nacrophage

PaRsiofogsal fuefibger Br-fiunction. It inhibits the 20
roductlon of TNFa, I1L-1(3, IL-12, 1L-6 and NO from

Iﬁ@ﬂ@d@t edlergicr @phbigedsi B~ Rematepoigsiey S‘FSG‘Pl@Q‘? célpqty promotes

o BERICES B e B, SR Sl aichits o

pastigebitastcslls, bnltipstem andrdimnhited psodehitor csellg énarcadibiyc vv1th

offies Themasompitic BsauhT Poimoane: Joi BsomBearn gpsuiting in
f St 06

r&%azﬁ S&hd ﬁ&@?@g anlbindrtadelt g?flﬁg@d%%b@@ﬁgkg BEPLR6y

nsi tl ng o am no acl
dseeibed a)bcyvellesadmlme qryehiropoiesdh rch sdleedfenpbutchnwailitle effect

tenti | d di hi.de bond
oB PSRt ARSIk |TbARD T GOPRE ATPBROD BIral HASTEERs 660
Faln&hitrd atLily 15(91&% tﬁe Yderdbopdss té%uf‘é '}95556' 'ﬁét’eﬁls (femtm

receptor conplex which contains an |L-11 Specif
haptpglobipg ﬁRPsdﬂmmpgerarh:}/ hmﬁ@rﬁ@cuhwésq glcsmsbamlmﬂammatory

oS v R SRS eV B RSB aata s o
f%%ﬂ@ﬁdxpgf TRBLT frut s/ MY, *11 d Sn BN A48 dcnlRkl %%mﬂages in-

produce i'n E. coli lacking the am no term nal
vigrool i BhysmlaTglc&H}cam ble inexassal Yyt vactty enfestsmnaletdllsn like

ﬁfb{o%ﬂs%sh gplt e 1al c%ﬁs chorliléro y%gg ermt.({3 gslté/ob?as% In normal individuals it

is generally undetectable in plasma. Degradation and elimination of IL-11 is yet

poorly understood.

Biochemical characteristics of IL-11

IL-11 is a 19 kDa polypeptide consisting of 178 amino acids (AA), plus 21 AA
secretory leader sequence, which does not contain potential glycosylation
residues, disulphide bonds or other posttranslational modifications, and has a close

similarity to IL-6. It binds to a multimeric receptor complex which contains an

IL-11 specific a-receptor subunit and a promiscuous f subunit (gp130).
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5 not affect the activity of the cytokine.
Chenot her apy-i nduced t hronbocyt openi a Thr onbocyt openi a

WO 3008/0542861i f i cant probl em for patients recei vi PQI/GB2004/005091

prol onged or aggressive chenot herapy for

mal i gnanci es. For sone chenot herapeutic agents, 10

such as Carboplatin, it represents the predom nant,

dose-limting toxicity and acts cumulatively..
R@omrtendrit \ipmph AL €l Oprelugis huNponedas hyngergtigh dagtiguie/ Wyeth)

.tr t.for r onbocyt openi a. : .
sy G dratrdnng) LRV Ty e R Elp Bl brotine.
THik @ah bk GRBssdr{ 3K achi&veOdecthibaifrom Mesledst o¢ll Bumdreportedly does
transm ssi on of bl ood-borne di seases. Approximtely 5
netaffothe fetpiitiod e cytekinsf usi ons are associated with
usually febrile, non-henolytic reactions. Al so,
platelets are a linmted resource with a shelf life of
Chebdyterapy-inducdd sronfigentopeniaat pronote pl atel et
roduction are an attractive alternative to pl

tele
ThiomPoPVISPEIS 15 8SIFTRUCHHF PYRMET 0T QRUERLE ZPGPEHRS FC ofgéd or
0 : napd; Hie -apeutic agents
s(rgglgvcg%l}n%?l%ﬂ%g nfgé g}arﬁ%& %{v\%ss ' alg(gr ovedgﬁlér%ﬁoql%égl%peiun ct hge ’
sudB o @arbdptatine tanptaseptsphe phgdoaxnant odose-limiting toxicity and acts
chenpt her apy-i nduced t hronbocyt openi a. Furt her
cBeleglts'%l i ndi cations include inflammatory bowel
di sease (1BD), Crohn's disease, colitis ulcerosa,
psoriasis and von Wl lebrand' s di sease. 25 Expected
Carteatiyt, grjatslebfrafisfasion i$ the staodadbertmesafos thpanbocytopenia.

LSSt e Lealdenl Qf LArNROCHL ORI LRNRIMiflnt risk
0166 dit%ﬁﬁéaﬁm NeuHBgMiEIdn BABIcRIMRIE Gibakés. habprokitheedf 5

his Iin humans and at the sane tine a _narrow ]
tot D@ af elitelet winsfisions 30 sotiaisd atiftonsugtly febrile, non-hemolytic

| Fhal foli e ; . . )
o o Cr bl e S B RROE R bbbty bY 5 ol
Ta&d, elogn@n@hae bidnere olaelef ipr@luclibh sare Mpamsrattivat alternative to

therapeutic plasma | evel s can be achi eveg nd .
phatalett danddsioust Kon dherprewdsies ahdrEFmPEng rf%a%g*éocﬁopema-

i nt er.val avel di . [ :
et S d s i IR et B 4P oG 1097 im the
USUof 8iRtskyondNepIBeB{dxls dfchemetterpy-iddugd thiroeeeytoperia.

t he treat nent of chenotherapy- ind ce% . hn®
Fenharittaiebidispions Bpes SH{4tigatar Pevel dissens GBIy frrohn’s
unnet  medi o : i gh incidence

dlc?? %fgb%%c%ggfc ?ll o8 ’?s&éﬁsé%s%g%ﬁ% bg%gvédlgegg%i ovascul ar
irregularities, conbined with | ow efficacy especially
in severe cases, of, tgiﬁn‘ooc topeni a. Summary of the
Eppoetpd i ashyantages offapipgdhll & 3 o proteins conprising
“dnd! ' RAERERins B 1@y Mdddddl Seed.
S%]}ﬁea?lggﬁeyéﬁgg%e?%lstilaggﬂr%?ggce}{tﬂs are herein collectively
Reefebinet Humaadl-11 (Oprelvekin, Neumega®) has a very short half-life of

6.9 hrs in humans and at the same time a narrow therapeutic window.

Prolongation of plasma-half-life and increased bioavailability through albumin-
fusion are expected to result in an improved safety and efficacy profile. This
means that therapeutic plasma levels can be achieved and maintained with lower

doses and/or longer dose intervals, avoiding peak levels above the toxic threshold.
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"al bum n fusion proteins of the invention." These

fusion proteins of the invention exhibit extended in
waQ2006/0h2B6 - 1 i f e and/ or extended therapeutic acPCWiGBR00aH05091

conpared to unfused IL11. 15 The invention

enconpasses therapeutic al bum n fusion proteins,

conpositions, pharnmaceutical conpositions,

formul ations and kits. The invention al so enconpasses

Qurcendy N anhapaliid the ohysireg tiogtisad fdiﬂ’the &Iehmnnoff ¢leihtherapy-

ins of the .invention, ectors
RS B mornia, (e et p el s bigh et reckist e
Wbl Wesa%“@ugl Biof ﬁ{ei&éﬁc@% ¥&sat 0&1§ect@n§l1cﬁetabog(fenpi and

naklng t he al bum™n fusion O proteins of
carﬁymsmmx ursgnigritibe senrhiedde Matha tivdsfficaeyt &spsqxalasn dh arevere
host .ce The invention also relates to conpositions
cﬁﬁﬁoﬁgF E% ‘anPherapy and prevention of
t hrombocyt openi a. The invention further relates to
conpositions and nethods for antiinflamuatory therapy
and prevention. Also, the invention relates to 25

o \ Det hods for therapy and prevention of
von Wl lebrand's disease. Brief Description of the
T 00 ke Bt rBrches ek BRTP SS90 45 Bk BF Rt
ot braddnta femafn Thededinsibo pratimstase Beddd 2610511084 28frred to as

/ GB2004/ 005091 ure. 2. 11-1 | asma
H‘@@h 100 gpfels (O Fheslg%et&ﬂ%e gfaﬁe@wgqt%% phthedpvention
emk-ﬁt eJ:él:n@éd £ v%%rﬂmm e ahlizol ExRh BB H\ﬁ%coeﬂ:ﬂ'i/ﬂy R2RBbEred
Figure 3. asnma concentratio ter
tquhaﬁHﬁdMs adn1n|strat|on of rhiL- 11 or N-term na
IL- 11-albumn fusion to rats 5 Figure 4. IL-11 plasma
concentration after subcutaneous adm ni stration of

ThB ! ikodkkioR ! endbrhasaEd ﬁierelﬂenﬂel 'aﬁJuBHH‘ MsibH Shr8Rids0 cBﬁ‘fp%smgns

Figure 5. Course of platelet level's after treatment
pharimageutimbls qmmphsmgns:uform%ms 6andokitse dheplimtestion also

| evel s after.tre nt of nd che Ihera
cFpepieE phcleis def P oune? sab e I o wREL Bay e 1 the
ideeafiolas eJeuraQ)ve@u‘nts%ndahnﬁ&the@@ﬂlhdl@latabfaa hdat Sel S 8formed
nodel for |IBD Figure 8 Wi sual observation score

Wi té@&ehn@éﬁuamdf’gmﬂsgeoﬁ@"&t #1d pribeds afmakingethe altuntin fusion

. . : on
ot §Ph Bl R TR R e, VB B e S

I BD 15 Figure 10. Hi stol ogical disease score after

IL-1 1 application in a _nouse nodel for |1BD
The invention also relates to compositions and methods for therapy and prevention
of thrombocytopenia. The invention further relates to compositions and methods
for antiinflammatory therapy and prevention. Also, the invention relates to -
compositions and methods for therapy and prevention of von Willebrand’s

disease.

Brief Description of the Drawings

Figure 1. IL-11 plasma concentration after intravenous administration of rhil.-

11 or C-terminal IL-11-albumin fusion to rabbits
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Figure 11 SDS gel and Western blots of various

conpounds of the invention. Detailed Description of
wo b@sosezent i on 20 The present invention rel at eBCT/GB2004/005091

fusion proteins conprising al bumn coupled to IL- 11.

Such peptides include, but are not limted to,

pgaiaes biodl ek LNBAREED afle? CRRLRAn AR SN istBAor

peptides include IL-11, or fragnents or variants

t hereof, mhHi-thohGuentihaldhbldpdbenincfusion to rabbits

ntiinfla t.or roperties. 25 The terns, ".protein”
BRboSpept i lre e SRR P o RO P S A iR TRy Of ML~
i nclude  prriok-i-RemaREIRO YRsRtih desoRs el | as

epti des. Furthernore, chemcal entities may be

gwgl4ent | JLaklt alohad qosceiatipygifisn spbotaienss adhministetion of

i nvention i.n._conhi nat i;ons. to .enhance a

bi ol ogi calrggLéﬁgrﬁﬁﬁ%mﬁtp@Oalﬁ%%ﬁﬁ @tglgnéo fﬁ%%l ogi cal
Figlre i ty. Odieseadfiplarelst leuds eflerRfat@émef ahive ks RuIeOt 1
i.nvention are expected to prolong the half-life of
Higurgf. i n apese ofidatelat pvelp éft@rrtrqa%nw\pé 1448 hdgrichgmegtherapy
sai d al bugd.p-fruspd 4 WO 2005/ 054286 PCT/ GB2004/ 005091
peptide/protein 1s extended 2-fold, or 5-fold, or
Fipure,7. oveDdvhlephehf ofi belyofweidie (ipelt iodehReldie)i After 1111
| acking the | inked al bum n. Furthernore, the al bumn
fusion prBPREAHEN 8t 2 MeEsePededpr Ilent i on are expect ed

: duce <} !
e e B LOBRERLCSE (ot e ] U
5 reduced Ibyl lappliedish iwaezamantodel foofBIDy at | east

- hal f, dto . the f f
R88e dosi g e g afes b AmiErbe iR Bopisod SVABR ng
if8e hb nkedrisiglo | Miseakbse I, L3Ry . e
1?:1%.2 |F1JO nkedrisigloBital Misealb SRl RES 1, glu%gﬁ @rtgcfrpﬁei {Bﬁlél&f TSd 1

resent invention are expecte prol ong

shel f-1if&odBI he peptide, and/or stabilize the
eptide a or it ctivity i ol ution or.in.a .
B0 hhoeutrsae! ataBster b da Pt toraihands of (e yiyegtion.

These al bum n- fusion proteins, which may be
t herapeutic agents, are expected to reduce the need

Defaifed DO B Bn R BlelPeiRlUt i ons with |arge excesses of

carrier proteins (such as albumn, unfused) to
) i ' . t. h
R o et Ao BTG aPHE Pl o -

1def Swdcheptides inalutle | but @rd hattlirhBeddo, besifles diddimE s the gp130
hi gher (preferably at least 5, 10, 20 or 30 tines
IeReBREFYIRIERN Thesr Peptidesimclyde lsdd, onfragmengsoprpesuivats therenfl,

. i ]ﬂééj li]g}ggﬁ sub- cut aneous
iﬁ?@%&?gﬁ&%§§§%$§V%§%?£ anp 58%%ﬁ%h4 in male
Wstar rats aged 6 nonths. 20 The present invention

| so enconpagses nucl.ei,c aci d nol.ecul es encoding the
T§F BYHSH PFQfSio nmar PEBiGES 2stske| Nergin Aje @pprlanitiaa adninagde

pfd?éiﬁ@aﬂawl}gegti@é‘si ag%vell%?gp’%?e%! I's transformed with

t hese nucl aci ds vec and net hods of making the

Furthermore, chemical entities may be covalently attached to the fusion proteins -
of the invention or used in combinations to enhance a biological activity or to

modulate a biological activity.

The albumin fusion proteins of the present invention are expected to prolong the

half-life of IL~11 in vivo. The in vitro or in vivo half-life of said albumin-fused
4
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al bum n fusion proteins of the invention using these
nucl ei ¢ acids, vectors, and/or host cells. The

w@e@ses286 nvent i on further includes transgeni cPCT/GB2004/005091

organi snms nodi fied 25 to contain the nucleic acid

nol ecul es of the invention, optionally nodified to

pHlepstdines atibudddn2fold] on splotd, edrngornooetetic Malt-hige of the

nuclelc aci_d_nol %@_ The present_inventjon_al so .
erpmistn dackng g kil calPumgy. my EHE P SRS o eippg fugipn

ﬁh@:ﬂﬁ" oF {h\i'sﬂr% PERkBlSn %Eﬁ %Qﬁe trécﬂ@e A fRquenc Y of the

Ph
phar maceut i‘cal y accept uent or carrie
dBuoly dcheduld af ﬂman&xeragyuthpepuda klrlfheoaiosingnichédlﬂe freduetey is
ki,t qr, contaj ner ed wi.th instructions
rﬁ@%ﬂﬁ bmﬁéeats%%@u SdBassRe ertel DoRoThes S8R to
B ERhQETYE Bl RBS o YR Hisﬁg thd}ap®itib %gﬁtldéflackmg the linked
preventlng, treating, anelioratingt nmbocyt openi a
adpuriinf | anmat ory di seases, such as inflamatory 5 WO
2005/ 054286 PCT/ GB2004/ 005091 bowel di sease,
psoriasis, rheumatoid arthritis, von WIllebrand's

TieSABEHin fEi6n prédéind of (R @easht @lmxfagﬁs@ brel dkpctB@td @fflong the
such as a mammal, or a human, conprising the step of

sheliilife of e ipapfiden end{nsiabibize thecpaptifio ppd/Phits entivily inrrelution
(gro ;1 L r})hafrﬁlacl—rr]rt]?crzf.'l %XZIB&J& azlnsxgzpf%gc raz?azv%go ,a :Tﬁjgzszggglbglﬁlmm-

fa5ibe pf@Esd, mdich inag be aseeapbhup lba&aiTs VObFBled 36 FdilicB Thedneed
headache, nausea, fever, rash, asthenia, diarrhoea,

te}j fomnats sprotgin eplytiens: walkt faeges §xcasses (faeier Wiotging aich as
ag&ﬁﬁé”aﬁ%seaitoa?{é@ml}ssw o&xﬁso&é‘&) abt%ri%ﬁqﬁra@trﬁdnyspemﬁc

conctentrations c rising m ni erin
lﬁaﬂldimgn nAﬁuﬁceehsedlm}ﬂlﬁe 10 fleffidee asl@ hamﬁmhaoms troleaau 2 times

KR GREITY 41 prigh 6) OF AhaTIED S&%P”ﬁgﬁiﬁﬁw"ﬁ Bfert B
197 col h@dr%%ﬁ eatlirS® 9 &he FkkE 4 %Pﬁﬂ%&iﬁéau? ﬂiﬁ‘@éﬁon

I se psori asl s, eunat ol r| tis,

acmmimlgs@ Egalmdmélrhekivenn nopld Wmaﬂﬁtsmﬁélmonﬂms V\,hl ch such
prevention treatnent or anelioration is desired, an
al bumi n fusion protein of the invention that conprises

"_[%el present 119\%9{1&)1@ A S RintpabRE ndclA9MBAL mBlecHRE | @tbding the
thereof) in an anount effective to treat, prevent or

aﬁn@hndhamepﬂﬂhas@ssaékesabddnganm@nmgHhmbhawbnesenh host

nti.on [L-11 called t 't herape t'c
ol s Hied T 455¢ dwaic PTB BTG et ey Bhbine the
al B#8i0 FudhrOfrBlclts FARPIHvehiieh hdingd hesd hitddib déing] Jdc&ﬁﬁfediﬂ%r
and variants thereof) fused to al bumin or nultiple

h@@tpieéls ofhe pagseuininRertionciutbiemigelvdegmseenia atpanisnsampdified
reof Th r I N i.on al so_enco

t?mc ﬁtg i ‘?h u%letl %%llﬁnégfeﬁﬁle% ao?f % TR yenil g\]on,I pptio ﬁ? §(? Fied to
eﬁpﬂé‘?@ﬂhe albginRkida hresingiehSodet bk ithgmidieid dcill enAdc@éHun n
to form

The present invention also encompasses pharmaceutical formulations comprising
an albumin fusion protein of the invention and a pharmaceutically acceptable
diluent or carrier. Such formulations may be in a kit or container. Such kit or
container may be packaged with instructions pertaining to the extended shelf-life
of the protein. Such formulations may be used in methods of preventing, treating,

ameliorating thrombocytopenia or inflammatory diseases, such as inflammatory
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al bum n-fused IL-11 and adm nistering the
al bum n-fused IL-11 to a mammal . Typically, the

whados/ob428€@ of the al bum n-fused IL-11 nay be eRCEGBR@4/005091

by at |least 2- fold, 5-fold, 10-fold, 20-fold,
30-fold, 40-fold or at |east 50-fold over the
boakef disedse, psdfasdd, rhdumdatoitiagihling FdreWhileHeamd’ AhREHEE Nete., or a
Exenpl.i fied herein are fusion proteins conprising
r%lﬁft?gﬁiilwr%é%a petient) suph asprmampebgsri hymare seinprisiak dbe step

[ . i et . Lyring a 6 WO
o e R R BB TR o RO B . Tl ety s
conpared to what is available in the art. For exanpl e,
T&}ge resent invention provides an enhanced, neans of
AGYREPR AISA GRCPTRas s oo TohBoteniialinainypizang side effgcts

ar i S Rec t j ' LS
R e B A e WO AR ol CEUSRER,
ngeseanfexbh uashn agthish), dindhoeareivzaldes rallergit-iddactives)umsdciated
l.ht er changeabl y ;herein. The terns,. ."al bum n and "serum
it dhf nECHRER, Hn de ity SEHEonp g S oy Hhieher
c@hdeHFhtiors 3BE b A TEAnSnARGinY Akh AMbEmiRAERT dytaISinke bt the
10 as album n from other species (and fragnents and
inygniiemtossaideamewp) . As used herein, "albumin" refers
collectively to albumn protein or am no acid

sequence, or an al bum n fragnent or variant, having
T8 epRkedID ettt tdn@fidbassal td htthes OF- Srevenling] OgdfRk or
activities) of albumn. In particular, "al bumn"

amgherpting grogbeyiensni pumlamonateyadirenies suehe pedtflqrgmatory

2 - 3 . 7/ 45) especi.al |l
e S P ARl LSBT oo
mattnal SEQ WHINGuAB padvelfid) Ifeabhdr doraatheMafldd 19 48Rire@F an

esi.dyes 202 to 762 of _SEQ ID No: 17 herein, or )
alg}l%‘&ﬁrﬁ?mﬁlr%ﬁt%‘t Hhe venion Bekeomprises adheldt reptifeedtin (or

. I B | .
iR By Berk W) St AR ER) BRI B8y g ametiorate
thal disers@ o1 disodBRS5/ RB8E/ prescitt dntantion, ger IR Bidulsbealled the
“Br otein used in the albumn fusion proteins of the

PERFRTHUCAROR By contain one or both of the fol | owing

sets of point nutations with reference to SEQ ID

NO 18: Leu-407 to Ala, Leu-408 to Val, Val-409 to Al a,
Tlaen gre@entAingetib® erwoMipasses ralbmgin4fiBionoprdtedns torapAdiBgtld.-11

giinE et idnd yosus Beth e bkt BoPaitste rpiet of

alBihid @hdludig s ShSHENREEVARLRItRIreohn Ot her enmbodi ments,
al bum n fusion proteins of the invention that contain

one or both of above-described sets of point nutations
have inmproved .stability/resist e to yeast .Yap3
T}ber %rFsee&?&vF%uO a Sé)vegég{np%ﬁ)éfzsow oﬁﬁ‘érr ext g the hafF e of 1L

11 in a mammal. The method entails linking IL-11 to an albumin to form

albumin-fused IL-11 and administering the albumin-fused 1L-11 to a mammal.
Typically, the half-life of the albumin-fused IL-11 may be extended by at least 2-
fold, 5-fold, 10-fold, 20-fold, 30-fold, 40-fold or at least 50-fold over the half-life
of IL-11 lacking the linked albumin.

Exemplified herein are fusion proteins comprising albumin fused to IL-11. The

present invention also includes an improved method of manufacturing a

6
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30 production of reconbinant al bum n fusion proteins
expressed in yeast host cells. As used herein, a

w@orosiopn2sef al bumin sufficient to prolong or eRCEGB2M0MH05091

invivo half-life, therapeutic activity, or

shelf-life of the Therapeutic protein refers to a 7

YR8 34486 HaphicB20 OALORR3AbIP B tHe QiR OfFoPleQé%ﬁibl@ the

sufficient in length or structure to stabili ze,

pErsehigAYESion gxavedag antenharicad wioans binfnufhdtering b prosgio writtcthe
| h |1 f Ther ape

B4 ot Al iile VarisuhiarRis PhbeoParam it isafioh it Arene o

fitthevideilaldw | i fe, therapeutic activity, or

shelf-life of the Therapeutic protein in the

non-fusion state. The 5 al bumi n portion of the al bumn

fiHGn® Proteins may conprise the full length of the

é?ﬁrsequence as descri bed above, or may include one or

Therterrhs agmentsrivhedipohin (Hikh) ané mapabbleumin (HA) are used

ist aﬁéﬂg’eﬁ:ﬂlg or pnﬁ}ﬁ ng‘ ﬁ}(l;‘gat herg eut |%Bacg \Clﬁlgé%rpader
ah @B Rks ﬁ@ﬂaﬂ el gﬁ)uﬁﬁﬁ? nd Yy e%% mﬁiﬁarlﬁﬁ)(s tiRfeof} Qwell

150 or "'nore cantiguous am no aé’m%js fromt

as elyuanc Gomrothet @permgs (and fraglecgapnd variaatd theeoBpeci fi ¢

domai ns of HA. The al bum n portion of the al bumn

fusion proteins of the invention may be a variant of

A@%s@@lhei’gf‘n Thamfihe rapauddieciNy @b RIRETH ifbteRl of Qﬁuno acid
bunmin fusion proteins of the invention nay al so be

Smn%mt@f of albheniT Heagappatior cvapient diangigaene deggetich8nctional

IR e St oclBE PRSI el RGO Re seremo

hi@hn GONEEHVAL fry erl@@lﬁ&e&ufébe @PaBGP&?,QOEHOB?Z 094 and WO
subst anti al | er one or nore of the oncotic, useful

97/2@%-6@p¢¢@ﬁ11§§h%mmrﬁé@m afiBYeAbEmEr sptornein Bable 1 and
SEUPHIND 2 b S8 EEltes oy RS, SRR 8l oh o

SBQAIENDS 17 Bérein) opalbtun@iirain, othdieveptebratds or fftagh@nts thereof, or
protei ns of the inventjon may i nclude naturally
aRsdQMSr P NEIHHY Vﬁﬁhﬁﬁﬂ@(ﬂ@ﬁlﬁ PRst éraﬁnqﬁltﬁrﬁﬁ ot ko ﬁxeawaie the

mn, for exanple those
mfogiagmsn S gug‘é@rbgggs 2| n EP 322 094 (nanely HA (1-n),

where n is 369 to 419). The al bum n may be derived

ny vert brate, especjally ma |, for,
E&%&aa@ SFEHRR %prgwgéﬁse& mprbg kbR Peins of the
m@[e?ﬁ’dﬂ ﬂl%}fﬁ:g Ahe HUbotRIoE thOFollo f1 Wﬂﬁ §&f tkc))g #]QHJ??%S ons with

um n portlon 0 1 on
rqﬁasremcm 0 SEQ/ID)NG i &ina-d0 T foeklentewADdrtd Vel Zs[ral—ﬁﬂ% to Ala, and

Al OB P ST ICAR L AT G B LYo 388 iRl e,

Irﬁ&h&’t%na?@uﬂﬂféaﬂ@n RBt ivwoskbysat nkras tméb%%rét@!i nQiRehERty by
l ong. The HA variant may consist of or al ternatively

rezf@ﬁmel lweem} Ineciber amiwdmmte aﬂnnmnrfumn piateinoef th dysinton

v theg?ﬁnﬁ%n oty 8@5?‘01% g?g@ocy ey esgg@ 5{% of %’c muta%o ns%)aVe mmproved

stability/resistance to yeast Yap3p proteolytic cleavage, allowing increased

production of recombinant albumin fusion proteins expressed in yeast host cells.

As used herein, a portion of albumin sufficient to prolong or extend the in vivo

half-life, therapeutic activity, or shelf-life of the Therapeutic protein refers to a
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NGO 18), 3 (amno acids 388-585 of SEQID NGO 18), | + 2
(1-387 of SEQ ID 8 WD 2005/054286 PCT/ GB2004/ 005091

wWOeN0E854282 + 3 (195-585 of SEQ I D NO 18) or 1 RCBGB2004/005091

(am no acids 1-194 of SEQ ID NO 18 + am no acids
388-585 of SEQ ID NG 18). Each domain is itself made

iRt oft MBuRBRUFBEeMSnS BRLMRSCHR8 I8 Isibilizé Ofrol kd0orlddend
195-291, 316-387, 388-491 and 512-585, with flexible

thy e Vg UiRIONR Feransikes aptagivorrsshebiniiei ofi thy Fherapsitiy @otein
Stk et o SRNEDGL 0 P03 Br A0 HGHHA 20l Bpentic

goticityi ox sfelftitfe dfnte ﬁEhe(:HpeﬁﬂPcy poiprinsthe mh-fusiagtst@se The
ubdonai n or dong HA or conservatiyve
%i%ﬂlnpe&ew% hg plerws fusxop PrtRES AT orise Hieslull lgpeth of the
SRRSO, PSATBOIM oF 6384 P HEE Pl
tbatoml wpablleemﬁ/ staBllizing or Fusloogin®ribe eﬂhnxstpéﬁtte: pe@eient Such

n en on ner al. | alb n f usi on otein
s nubs BF 10 or F5s ratnd it it BRI O i R b0t 15,
2@1 38a9es( qroodmpmﬁ&% coRBibR8 dmihey £ fror;hﬁhe ?ﬂﬁpk’éﬂu@nce or

fusion protein' refers to a protein formnmed
miaysindndeparaor 4lkalsypediie domlams wff &l2of al bumi n (or a

t t
o AR P ah plotE S Tesen Pragear T SDSRIER Y Be o
vahgitedf dormANHA, bumhd Thsh&iticPirtegd Borth Jﬂ"'ﬁe%ﬂ%ﬁﬁin' RRion

conprises at |least a fragnent or variant of

Prieing pd uhe dopmeeimay alse e virdansy of the J@n@mufm proteins as
I t hu S AN assoc t ed
LGRS S Don ST REE BB ALY

stixeinalops ndithef btﬁis@ﬁa@%)blemdh dohsergaies, aheet Mth changes do not
transl ati on of a nucl eic aC|d in which a

sptiaially et dencerféoiony i fhe @Flc%{ﬂcpo\dftelﬂén ligandgbinding and
d
nd! %ElﬁRlﬁP r§| @go%teﬁhég b aibﬁ\lqﬂf b Biel LARR Xﬁe g}r a(ithSmd%I‘)(lam

pol'ynucl® enco or ‘a portion’
vmmianﬁﬁﬁndmhbﬁmxmheaamﬁﬁapﬁhheTh@npﬁﬂb@naams al bumi n
protein, once part of the al bum n fusion protein, may
be referred to as a 25 "portion", "region" or

| ikl A afthiBrid A ]Broftéh% ONRN Qb &lfon iy 808ude naturally

I ment, the inventton provides an al usi on
opmmneg rpod:;onqnphm nayjantsoof diurennalbiungh yandofrsgistinin god hunan

her,apeuti c and a_.serum al ] tein. __In
e Toh s oSt Bedcrn gerorer ot Hetd Gl i fi-m,
vsfh@l%' ANisPIARL §) @1@0 GORPAIbhiROmad rbeah&%é?iafﬂoﬂle My vertebrate,
consi sting of, bi ol ogically active and/o

etfiseinlp eny maairmex} ﬁm: txaz@he haig A reo Wo Bhep Tin @t@pé@mmammahan
rotei.n and.a seru n protein. Iln other. .
Bt nefiis 0% fE PR Rier 5h bon Bor abdan Dhduiniy aerign of
tHer Ab@hih ACRARTbSINGhay e Firh @F Afbiehe h¥in@ MfdnStHeMDh@bpeufic
bi ol ogi cal | y "active and/or 9 WO 2005/ 054286

PRGN GB2004/ 005091

Generally speaking, an HA fragment or variant will be at least 100 amino acids
long, optionally at least 150 amino acids long. The HA variant may consist of or
alternatively comprise at least one whole domain of HA, for example domains 1
(amino acids 1-194 of SEQ ID NO:18), 2 (amino acids 195-387 of SEQ ID
NO:18), 3 (amino acids 388-585 of SEQ ID NO:18), 1 + 2 (1-387 of SEQ ID
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t herapeutically active variant of a Therapeutic
protein and a serum al bumin protein. In further
the serum al bum n protei n conponkCt/GBR004/005091
the albumn fusion protein is the mature portion of
serum al bumn. 5 In further enbodi nents, the invention
vktles, ] . . Lein -c Lsing.
B Cerha, ol 7 coney St P RpPrel 3 Rhe g2 of sEQ
ADANQ@:18bi ahingiacids B§B8-a8% p{/BEQADNO: tShe Hrpk dbina#l syitself made
actiyve fra nt of ,serum al bum n.. |In her_ SO
i L R ATl RPN )
BB Nind CRANIYSS ivAth flekibRl IR NabiMELN 16RRS ksdibnd c%priﬁng
Therapeutic protein and a biologically 10 active
savitives Ly sidodp olitlil@aliur 93 de Mad3 Moaarida®ind B tosaladi .
al bumin. In sone enbodinents, the Therapeutic protein
portion of the albumn fusion proteinis the nature
rae hibamiehotte of herdnewihi fsiph ptRbin.ofithe fovehi@ may comprise
enbodi ments, the invention provides an al bum n fusion
Bt lses ppe subgomaipsridemsgn oldHALr cengeatative mpdifestions theeeof. If
, sa: bi al pgi I ' [o rapeutical Ly.
S, Flich, R 8EE o YO, 308 el MELBR TSR s oy
apitbrally bt akago tiak ly thecTHewpeatitproteit hviapeut i cal |y
active fragnent or variant of serum albumn. In sone
enbodi ments, the invention provides an al bum n fusion
RN Fu G PLdisihf9, or alternatively consisting of,
g%E—WHTUTE"DUTTTUn of a Therapeutic 20 protein and
Thepresdn ievepoort febriesofenseatlyrv albomtih fusidmprofens and methods of
egagodi nent, .t he al b#.rri n. fusi on #r otein conprises HA as
FADR PEFRTIRE OF Fioping atgeasesTRE (ApEdR S ¢ pBtieieA hegein,
4AMGursint /850 PRbteiROHE Ao LhREA %xhﬁe%l % 1@ FusiBh BB Reast one
fusion protéin conprising HA as the C-term na
molecilornf athuthim (or 25 Fgresd pe wtdiant phate) to asetsene molecule of

SrbBtmbnrebi i b P G o Hadfy fsion protein
Jitvae apeutibe cifistsel Bt fedsiadfradBedd Ok Ratilie Ji- B heicé}ﬂgtem

the Cterminus of albunin. Tn one enmbodi ment,
aedt dgrstit il gt @i vasianueflemaan sevem Mibvamd, ®hicherrmiasiociated

er utic.3 rof.eins. L.n_anaot her o

HE shF 2uRE® SRIPHREF ufed ROt e Al e B erpyein i
generated ByefatishitioRIog adivcledd 808 iT RALME PblyRudEMIR Sfvodind all
anot her enbodi nent, the Therapeutic proteins fused at
he PREoRNGS T Therapeitifi prptein ds feiaed m-frEmeraplut pelynucleotide

L] ' ' t event. the, .
BLONEL 12 LI SRQEY oRRIR Y ohd g5 oDy BAGHERYC PHotein and
dPTDhiGE2 0B, 00@ORLt of thiedillundR. fudion pratiRemasHeaefdiRaAlto as a
Lhe Therapeutic proteins fused at the N. and C
PEFI Y TEHRN ITf RNt Offiie alyeuR fsigy Bolsiths whi ch may
be used to treat or prevent diseases or disorders
whi ch are known in the art to commonly occur in
Ipane embedinsntyiiet immedicsil provides an albumin fusion protein comprising,

or alternatively consisting of, a Therapeutic protein and a serum albumin protein.
In other embodiments, the invention provides an albumin fusion protein
comprising, or alternatively consisting of, a biologically active and/or
therapeutically active fragment of a Therapeutic protein and a serum albumin
protein. In other embodiments, the invention provides an albumin fusion protein

comprising, or alternatively consisting of, a biologically active and/or
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5 1n addition to albumn fusion protein in which the
al bumn portion is fused N term nal and/or C-term nal

wo@toosiei28her apeuti c protein portion, al bum n fRST/GB2004/005091

proteins of the invention may al so be produced by

-inserting the Therapeutic protein or peptide of

thedapsieiblly mtnveaWahme@m al Thegpatic Oprotdfn andr a i 8BINA NI Bumin
e proteln sequence of the HA nol ecule a

W thin %{ g %g
maieser B FBEpEnRdingRtashe,Geutm i ProteRecamRPngAH of the
%lﬁgh T80 Blotdn Rehl GRSure g/ehfoﬁ o@@@r&a{ ABihized by

phi de” bonds. The ermned fromthe
crystal structure of HA(PDBldentlflers IA% 1BJ5

| BKE TE7 | E7I for ar

T A SERPEITFT (e THSEYO0r PR e e THE Protein
doBRRRimR! ColushbMlatilay thaidhgent] an, m&ap%ﬁu& NpRAARl and a
fusion, of therapeutically active peptid

elogicelly a¢tivg andowcherapmitichlhy a@twesﬁf@gm@m@ seruny elmmeint oln
functii naI or, Thera ti rLoteins, to. essenti al
jg%]ﬁeetr aettréb lﬁneéll’tsbuthe lﬁtﬁrﬁ%ﬁ v&p LA He AR, BHFIGH; @5?%111
REipriinyor ARORSVER cbugmmgaﬁpm fIhBr gélftid:cﬁr@feﬁl it ObI Ehlly
pepti des or pol ypepti des may O inserted to
agbne randor athstapchtisallsi eefiysr O’taﬁﬁlﬁs obf sera jaHwani onln some

éb%f%%\ﬁ?%‘éﬁﬂiﬁﬁ%mé 765 5 s 300 Blbve i e

bl G0tk nsit8Be Thekadatie pldtSias,
Lys439- Pr o447, Val 462- Lys475, Thr478-Pro486, and
Lys560- Thr566. I n other enbodi nents, peptides or

BORIBEPI e8RS, | ASCTRERTApR, VALH AR Shuton procin
chmfprisiaghuorareliatiatinely (cCBEQstidg NG 18) b1cHegbaldj3eSa¢tWebeand/or

| nsert. e be derived fromeit age display or
?RGHB?? ﬁ ifFRgment g Vesdand cp é‘né@leW@F‘l@p&Pﬁe% and a

bﬁﬂ@él@ﬂlyc Qtl:tlv%cﬁﬂdyéli MePpehiti Ayt %V@Qﬁfég‘ﬁ‘?eélt Rfr ’E/érﬁﬁll; A seum

nolecul’"e wth the desired function t1ona
atbandomipemed creb@imbithy the inentiay posidge ae aitvedn diidibn protein
i.nserti.ons

oBEptib s S ReD! cofliaBE ot Lo Pl AR HoPE euTerapftic

td’teM‘&h@ﬂmﬂhﬁmﬁ%ﬁﬁ‘dl&i & sefRipaatih ons of am no acids are
repr esent ed 2005/ 054286 PCT/ GB2004/ 005091 Such

l'ibrary(s) could be generat ed on HA or dorrai n

f f
1} SRESTBh Shn it PERRRE eBian b0%i B gtk G IRE N -ty hoat
pbePhi a8&d hqq]laﬁap@ﬁmtﬂﬁme@n Q5 tiACdenBinAl HéréeAE n;@tenﬁtltvt%@r an

one, nore or all e residues within a IooP coul d
albiyiin efision protein nacrmmsmg b Ar @p| HeefeistmbRl partion, and a

THBEEAE AL B0, T AR oy Wuply 14 o
peptide(s) of length X' (V\/nere

In other embodiments, the albumin fusion protein has a Therapeutic protein fused
to both the N-terminus and the C-terminus of albumin. In one embodiment, the
Therapeutic proteins fused at the N- and C- termini are the same Therapeutic
proteins. In another embodiment, the Therapeutic proteins fused at the N- and C-
termini are different Therapeutic proteins. In another embodiment, the
Therapeutic proteins fused at the N- and C- termini are different Therapeutic

proteins which may be used to treat or prevent the same disease, disorder, or
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10 is an amno acid and n is the nunmber of residues;
(c) N, G or N and C termnal peptide/protein

wo esomesé N addition to (a) and/or (b). 15 TheCFHEBRE04/005091

HA domain fragnment may al so be made multifunctional by
grafting the peptides derived fromdifferent screens
Rndiliohf emeHoted @RSHoadRMShe dihtfGEaM pbRiitietuSed hithe N-had
same HA or_HA donmin fragnent. arrpr'l) es of peptides
Grisenineyye difeen Theeppestic proteins whiclhmaalbsuwehicaireat opgrevent
peut: i I ept i.de [ _pepti [ nts or.

TRSIOT Bt P PR AL ARl gIERTERL R Bhicnts
simgkesdeegkly.nt o a | oop of human serum al bum n may
include T-20 and/or T-1249 peptide or peptide
fragnments or peptide variants thereof. More

Leular : i NV, }.0 al 1N [
o B g o F g, PR ORI S 1o HRLA T
terarih@ndrsl/@f Catrnieals bf TheaThérepesttic Sprotein Ipeat&in, Hlbwahin fusion
| east 10, 25 at.least 11, at |least 12, at. | e%%t }113, at .
Freigip ofsthe dpvertion, mpy alsg be guaducsg byafnseiing thes Themppeutic
dr8RS or3ptidd of BASEst IR0 MlinRnal 8834n 40HAM 7R ﬁfs‘tegl%_e,' Within
| engthinserted into a | oop of "human serum al bum n.
thhprotaiv saquene cdltho Hénmolepals sewindleb afiioops$ asfuom pristbetwesen

whi ch ¢ rise peptide fra nts or. peptide varjants
th%\??ﬁ?&“‘i%ﬁ@ﬁ%’lg o acrhq%@aw%é(; aLgy S @5@?5 é,y gipulpiige bonds.
) 3 I ) t
1035, |20t 25yl 7 4B Blrl 85 106,
1305, &BKEeaBMO33 E7dr toal ETleasit 11dORafon theamiostspdrtise@nt away

t he term.nus of human._.serum al bum n.. . The jnventi on

sigie g e e M e di nTREGAPRR Bt hE HEHIS, or
{SIORRT REQuP 8P AR IRANTE R brcfephAR, (ARICHR Y Mioe R, o
stemdery1dtrucare | wade fidctienal,l emdihetaPeutat rretasts, td 2esghtially

2005/ 054286 . PCT/ GB2004/ 005 . 14 t |east 15, at
fcte B Uit FRACRION b geel e iplogtsal S ilnst 35, "or at
| east 40 amno acids fused to the C-term nus of human
serum al bum n. Generally, the al bumin fusion proteins
Lopps Hehimngie albusrn mhyctes atondidhipapéidey et polypepidgdesnman de
.one_ Ther apeut i i p-deri v reqian. | tJ )
¥RGed E ek fioBint B BIES o S Bvesbith dobihfle: Vet

ARA6 B TTE-Ash8ST AMMNEGIe00) GhlvheliIneeHikDIT-Glu252, Glu266-
Sim | arlga,&ﬁm)re t han one_ Ther apeutic Br otein m

b
GRS, ¢ (ONARETHFRSS UG- G phTaPhredd T Haldb2-Lysa7s,
| . . oo verner )
SRR . TSSO T A LELSUALELY R o
pblypspiibs arcisdicguinat OIS ha.si61, THel ZDAIAITS, AabeLYsS60-
t e.the sane .or e | eren
%3&&?@%“&? Srean aﬁ%‘r’%’& @Fg@hﬁ@ﬂ&r ucture of

bi functi onal al bum n fusion proteins nay be
represented as: X-HA-Y or Y-HA-X or X-Y-HA or HA-X-Y
Peoptidddty-b¥-ihderted mbA-b¥- dridéd drontaitNerYpldde odispidy Xr HinmMetic

or. X- HA- Y- HA or l.tiple, o - .
pep‘ucfe< mar\{es screened  for Epemﬁc biological activity or from the active

portions of a molecule with the desired function. Additionally, random peptide
libraries may be generated within particular loops or by insertions of randomized
peptides into particular loops of the HA molecule and in which all possible

combinations of amino acids are represented.
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waorehosiosf2eéct i onal

conbi nations and/or inserting X and/or Y within the
HA. sequence at any location. 15 Bi- or

prepared in various ratios depending on function,
half-life etc. Bi- or nmulti-functional albumn fusion
W@tlmrm(smyula|b3(geb&atHd&ﬁﬂHﬁdoﬁ doriAf Gebmkh® of HA by one of
ﬁ)eutlc proteln portion of a fusion to a target
§& vepe pefrdsype via protein or peptide at the
opp03|te termnus of HA. 20 As an alternative to the
fusion of known therapeutic nol ecul es, the peptides
(ajagandbmimbmaitatm dfyansiap eae'rcﬂis rvgthin bnaoi er@pqﬁidleusbpsdofaHA

ns to.the N— and t er,m ni
TPt o e O oyp e Al BEees wisfinn{dgp Spyia

Byma@ated(lﬂ\ﬂﬁgﬁaﬁﬁeks an amno acid (aa) and n equal s the
number of residues) randonized 25 am no acids, and in

whi ch all possible conbinati ons of am no aci ds are
ented.. A parti.cul r advant age, of t a agh .

LR o STt Sao 5B SRR o8Py o dF4 RO fmain

fHniRtaE Yl eitans tikienpsoR %ﬁbﬁﬁzeafpepﬁ&(@ecmlbﬁgﬁhm%ere X

therefore be as selected for rather than, potentially,

igrevel EinScRcikandingh theyeaurelbes of sesidluesior a pept i de deri ved

by any other nethod then being attached to HA. 30

Addi tionally, the album n fusion proteins of the

(EMeNtH @&y Chedrimtien] deptidik@bteirPRiglont én BEdiWBE Ro (@)eand/or

fused portions to provide greater physical separation

tween the noieties and thus nmaxi m ze the

accessibility of the Therapeutic protein 13 WO

2005/ 054286 PCT/ GB2004/ 005091 portion, for instance,

Iﬂxar}m ionHﬁAn@nﬁam fiagmenignay elss be eptomultifoactionakBy grafting the

i de copnsi st of amno.acids such that_ |t is
Tééﬁ bileg r‘&sf Ficgt SFroers @Eélffg%f@}fsi%@so?@égﬂ BEEPre drrgets

tGQM§&BHﬂ¥Q 85 q§§*ﬂﬁ of the invention may 5

u%avethe oIF%)H\?w%ng%'rrl R2-R; R -R2; R2-R -R2;

R2-L-R -L-R2; R-L-R2; R2-L-R; or R-L-R2-L-RI,
one Thera

ol : | !
E3apPlege” Srpeiatmpgﬁ?%eé e T R bl o e e
’I%éra){)é‘iitic%&t&ntﬂéﬁfl@&f Jr pe@’iﬁge ﬁﬁ’%&nelﬁﬁ&%ﬁﬂé LA RSHRAR  For

erapeutlc pro el n, i nker 'and R2 Is a serum
endrhphel peptidesgjnsamicd l(ﬂlonaclouxj ioh umpagrremtadbwninvasy anfwle T-20

t her Ex | ar l' kersmclud 0 N ((SE

G B0 e R PP RS PR P00 YR, el ML
phficuRfly] 1k e8RMtiBH %ﬁ&(ﬁﬁpﬁsﬁ@nalﬁtﬁmﬁlqﬁ@ﬂontﬁotjeuﬁnﬂhi@ﬁeéoﬁiﬁlse

G represents glycine and S represents serine. \We

PeRfidevirgaienisor @emtids vptants of apie@ﬁtei asleagiehat thast Brat least 10,

L O RS SeREl e T okl
1eakto3071 ab 1423 ror pit A¢Rt A6 =@find Reids My BAETHOMsERHIHS laNBoR of

human serum albumin. The invention also encompasses albumin fusion proteins

which comprise peptide fragments or peptide variants having at least 7 at least 8,
at least 9, at least 10, at least 11, at least 12, at least 13, at least 14, at least 15, at
least 20, at least 25, at least 30, at least 35, or at least 40 amino acids fused to the
N-terminus of human serum albumin. The invention also encompasses albumin
fusion proteins which comprise peptide fragments or peptide variants having at

least 7, at least 8, at least 9, at least 10, at least 11, at least 12, at least 13, at least

12
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Ther apeutic protein have extended shelf-life or in
vivo half-life or therapeutic activity conpared to

wo b@seheBé-1ife or in vivo half-1ife or therapkCl/iGe2004/005091

activity of the sane Therapeutic protein when not

fused to albumn. Shelf-life typically refers to the
14, AB1RQT 1506 ROV 164kt DB, ttl f 3R e daSt 851 %k ﬁééspio &mino
Therapeutic protein in 20 ution or in sonme ot

asidsringpd to & 1anmm$0fh§ﬂ®ha@ha1MmeDut undue Ioss of
therapeutic activity. Many of the Therapeutic proteins
are highly labile in their unfused state. As

Gesedliyhat deloiw. fusibe ptot@he af ths hgdehntibh by tlavé BES BIA-derived
Therapeutic_ proteins is markedly prolonged upon
TEeBrasdr et SherppRubCtiatell-gaiied ®aiohon ngwéq regiorts eheach

GrORD hbRBreraRafhPUao bRk 4R LS or Yo Ll ol MU d:Bs.

Simglatler mbhsefhap eut i Theaapeitid pyoieielmdy ve ubal ® slage dlﬁrzdbumm
t hat has, 2% subj ected to the sane storage. and

THSIAR PTG O Mo TRV IHon. THY 18standar d DEEDeWE RTAEn may psdased
b Wds N st hinihenapsiy ﬂ&ﬁpr oPufd figa Wign LAE &%Eﬁ%ﬂﬁwohcthe
protein portion of 30 umn fusion protern I's
‘HAradpegtie prcaein qroirﬁimrts may be Sth@tshme wir seaa bt eliffereor Tﬂéleﬁeutlc

not. I nclu | ete.s enc or pr ot el n,
RHE mpﬁnsies Sit F@ﬁ fa*ag%xc éﬁmﬂl Ewl%yrotems may be
1@1}51 Shpat ésvgé yAbe &osmms@l of xfﬂm%fw&@@ yeeyﬂ\@yeﬁtﬂgfor

at anal ogue, variant, altered peptide or inconplete
Bagientid. oAsHan YeYaHﬁl o1 RBA-&HAHY ror XAHM F085605428ple

PCT/ GB2004/ 005091 . the inventio
CPEPAHOGT S Hing 2Bo0er Soouara A S HERE S bR ottioh.
activity, or greater than about 105% 110% 120%

130% 150% or 200% of the therapeutic activity of a

Byt ahm&tuﬁm@mnaé @khueran desiompronsmae bs pognarast inayagious ra‘uos

GROL BrciBicn BB o, BT Rat B TR en Yoo

pﬁccbtemamﬂytam RCire aréd/tdi@fb%nafe THerdpaetid pkap tditidh of a fusion
protein's stab}%lllb(t crma be gglowﬁ?ooo Shel f-life

torajergplaeareor 48 @@@é@a Plﬁ’tétﬂé pﬁﬁemlﬂie ehibe gppefiiedemeinpy pf JA.
remai ning after storage, normalized to therapeutic
activity when storage began. Al bumn fusion 10

A ot sltensative t6 He fusieanifikaownithdrapsuol Qxlitgecdﬂ@t tlexpetidesd may
sh If-I|fe as exhj bited by prolon or extended

APRSUPY &cr%s‘@mg/hbrﬁnﬁwnsawp% agy %@%&né o theN-abo gt Nsgogl
f rap

CS&%%T%?P%%% GPRIE FRAEREN doma TS, €04 p8b0s B x,
(ehere\Jalient amimbwiaﬂ(aﬁh exdap egidlc thermmdien ofhsidespjaadbdzed

to the.same . con tloqf 15 Ther apeutic protejns
amino acids, and m w possible combinations of amino acids are

represented. A particular advantage of this approach is that the peptides may be
selected in situ on the HA molecule and the properties of the peptide would
therefore be as selected for rather than, potentially, modified as might be the case

for a peptide derived by any other method then being attached to HA.

Additionally, the albumin fusion proteins of the invention may include a linker
peptide between the fused portions to provide greater physical separation between

the moieties and thus maximize the accessibility of the Therapeutic protein
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wa@2aokesepeut i ¢ protein and at

As stated above, an al bum n fusion protein of the
i nvention conprises at least a fragnment or variant of

vari ant of human serum al bunmi n, which are associ ated
vvith one anot her by genetic fusion. 20 As used herein,

" ?orfgﬁ'sttér%e Wo?tb%@ng ToehElchnh@ rhéepldy, Tie IilegFepide @by

\9ar| ant ereof, having one or -rmre t her apeutic
caﬁniis!t@faxhlmlaagiscsathﬁxatﬂw dxalge ommoze B&d- al bumi n fusi on
protein of the invention may contain at |east a
fragnment or variant of a Therapeutic protein.

@gf@f&b ?{]La(llés&’rébédhﬁad\f@ I ik aIHﬂltﬁﬁﬁlﬂ’l@%i@m prapeint of e mmynticef mry
to € endogenous or natura occC car

it deDioupaTOrSi pro: &1 o RuRed- 85 Rertaid i Rual ke
%q]g'llﬁd ﬁ?ﬂeﬁb—'ﬁklc%he?e?n el b s 1%9{“359 ItifeRapeutic protein,

eéndogenous or naturally occurring
c[ee(h e?ﬁdeasdqhaicamﬂmmdmc fpagnheitaor BiaBkp thereof), and not

oI eptide displaying a "thera IVIt "
r&@{a@uﬁ lncne; Cheraniehig BRI ot 4 Jrs g 82 e SipuRpifmin
e nor d
BB hkEigh IkeRORS 0 SERnANGLRLOTD KON linkers include
(@‘GGG@NKBEQ&DENU &) quBGENN 30 IDASO N er KrGhby évlv@fem Peis

t herapeuti c proteins d . herein or ot her

Rriowacr reses T o0G3HSa BB pCHECES (B ATTERUOL O 2nd S
%r%%en 5 BnBONWhEH Ri1NY &Y &FPh6re ’@her fiaRebileirs, peptides or

I'S a protein that is wuseful to treat,
molgepide eyuane] theseareuacdisaagsionebn b epIBIeCtsel by a linker.
d| sorder. As used herein, "therapeutic activity" or
"activity" may-refer to an activity whose 5 effect is

&%ﬁh&t &Hﬁodﬂn&ﬁs a 1888kl Akl ﬁlﬁ%@@ﬂfﬁe&n@bﬁtﬁﬁmmphsmo a
unans, or to desired effects in non-human m
mﬁq:rﬁyeutlc

Tierapetiée pspeioi wyeomxtodgdrhdiife vhdr apeubple iy

be neasure %o _or
Gy Someret fece ey g el IR orTfm SR Bvirgat e
éaﬂlevﬂhtefa?e&[c [58tein GUb ﬂdﬁt@u@ﬁ&@ﬂﬁauﬁmﬁ Sheifdife yypically refers to

avai | many Ther apeutic prot e%fg s descri bed.
the tieeperiad, ovED Whiéh é]p%ﬂterf@%ticoﬁ%q‘ﬂ@ P reSHRTEIN §rGLEnan

Fug{ gp?e{u%]]l‘ Q(Hﬁr Okt N OIS fo%uﬂ 101?”153&5’619"\7@‘[11(}‘1.&‘ $n80fe loss of

= TV 81T 0N by t
tﬁ&ﬂaﬁ&ﬁ@%ﬁv@f ovianp bf lmr’Ehera;ieugo paateins aredkmgg]yohabée i Heir
nodi fication, referred to tg@ly %@%o&t Th "
whfasedtstaal | ysadoseabed: Wéo‘ﬁah&@ Io? h8fe erapettic
te' N3 r it fhiin Bl ABiohiphkytei
BoEh T BrPRGPIshEr CRE Aol BB A i o pedtein
sheBehivb@tbnin detail in WO 03/066824 and WD 01/ 79480,

whi ch are incorporated herein by reference
Therapeutic proteins corresponding to a Therapeutic

be%hl%jl B dPSH ﬁﬁo‘ﬂﬁn@gf aR b omlhRyith “prolonged” or “extended” shelf-
life exhibit greater therapeutic activity relative to a standard that has been
subjected to the same storage and handling conditions. The standard may be the
unfused full-length Therapeutic protein. When the Therapeutic protein portion of
the albumin fusion protein is an analogue, a variant, or is otherwise altered or does
not include the complete sequence for that protein, the prolongation of therapeutic
activity may alternatively be compared to the unfused equivalent of that analogue,

variant, altered peptide or incomplete sequence. ~As an example, an albumin
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and variants thereof, nay be nodified so that

w@hoosos4B@t i on at one or nore sites is alteredPE@EGB2004/005091

result of manipulation(s) of their nucleic acid
sequence, by the host cell in which they are
axppnepagdn o thaugventiol ety eand fleols thin tabehtr 100% of the

Xpressi on, . For exa sylation isoners na

mpl e, glyco y be

GRS Bl 0Bt EXAlcAghay Aot 8aeilAR eIl gR s PAYA dHO%Bor
PR LB S HATH b SARIR viEh S0l o B M Wee
asb husljinp eonditionmgs yleostyhdai® dvhee aomparandt 0 Edtedi thse PRynt.
ﬁg Qroduced b exggeﬁgiqg the protejns jn host cells
RREVGR i TRt Gat oo BerabeHErAovaY glePpilsEon dag (T hgrapeutic
Blo¥508 ¥aBllit? And iy Yettlow 8@RL. Exanpl es of these
approaches ""are déscribed 1n nore detail in WO

03/ 066824 and WD 01/ 79480, which are 30 incorporated
In.various

erenc and are,known i he art.
BT & RoSuRt R Whet & et By e Biting aftr
itﬂr\é?éltﬂo@lﬁialﬁeﬂ_t(@ apabpitic abtivityt WRERRBHLE Gedfl. | VATbYmin fusion
and/ or Dbiologic activity corresponding to the
Pratsinspell the dnvengonovito 50 lotezrds® PUTdeB2bed/ 1059 IKhibited by

L Vi L. RLologic activity of the Therapeuti
BBlsnbt b SHR SRR ek e B st St Bt 50% o
otlidrairunl adtivety phtirio0%d T696080%)| 6 $09% toh@iore B e MBRbSutic
the, therapeutically active protein portions of the
atipih teggiiyalept wafapesTsranehic protsia yihessubjeated to the same
lhagmpts or variants of the reference sequence and
are capable of 5 the therapeutic activity and/or
bi ol ogic activity of the correspondi ng Therapeutic

rotein, Polypeptide and Pol ynucl eoti de Fragnents and
i%ﬁﬁﬁﬁﬂ&&ﬂﬁiggments 10 The present invention is
) ; _ :
AVELRArpdE gfi Folh f5RY !ﬁ?&%ﬁaﬁf dt}% :ﬁ?vaem% %8&%1‘5%0%[ least a

pr ot ei ns, bum n proteins, um n
fprgnieat o5 variant b€ aitherepdiitomrotBineimd 4t leabe laefira gmmeno for aagamy of
nore anm ng, acids_ fromthe N-termnus of a protejn. .
BAGREE SPIT bUR P AT GiFOpRIe UL i apteh Py gpedic Husion

bi ol ogi cal functions of the Therapeutic protein,

al bum n protein, and/or al bum n fusion protein, other
Ahuescdplartine “MErawutiviproten” antoro Iuhtt oofapmantsiori targats

A e
ADRAR ! fBsiod Flgtejl@- bf tetinvalionhyneptdid ﬁﬁlewéttahfr&\glﬁ&{\}h 'B:r gfﬁﬁant

del etions i nduce and/or bi'nd to antibodies
of éc bprapeutic protepnphadisionsllyrifieuenn f therapenfic phrgein™ may refer

ol YP | d enerally wll be retaingd en | ess .
of ik Peblagne COREAIYoMtrne ok BB’ OFG YoTihehBE Srgtein.
elaigepidudie afu€ants MyAeks! ram theelitd esdnviIs . asVWABHBIougs,
particular polypeptide [acking N-term nal residues of
H@pl%%ﬂé@ eené@gagalggﬁ,tqrd aatveally peeussifech correlates of a therapeutic

protein.

By a polypeptide displaying a “therapeutic activity” or a protein that is
“therapeutically active” is meant a polypeptide that possesses one or more known
biological and/or therapeutic activities associated with a therapeutic protein such

as one or more of the therapeutic proteins described herein or otherwise known in
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i mmunol ogi ¢ activities can readily be determ ned by
routi ne net hods descri bed herein and ot herw se known

WO poosloss286t. It is not unlikely that a mutei n MT/BB2004/005091

| arge nunber of deleted N-term nal am no acid

resi dues may retain some biological or 25 i munogenic
REL VI sesSnod-Ambtakt ex-pad,| deseepsmosadtedl” Bsa pameiaghat is
sIx amino acid residues nay often. evoke, an, i nmune
usefsploriseal, PIRYEDY o arpliprats # digaasat PNEHIoR OFHERIREUL i ¢
protein corresponding to a Therapeutic protein

portion of an al bum n fusion protein of the invention,
Adeded derdid) ettetipbutiSfctivitg bh “ptiolte? magseinetd amsctivity whose
pol ypept i des hﬁﬁing.o%f g{ nor e resi dues, del eted fromd
el PPRUSIER I h & SCHRECIRFHE JHPIS BHUNRER OF ¢ e
HRLENE Q}%ﬁgﬁ%}i p;ﬁ&}]*;ﬁ% or BObYBUGIERE iHe3sARGRI NYLdBERSEiC
poprep I des al's

are o0 enconpassed by the invention.
atfviOma9 06 hE54286POTY GB20G40.0050%1ample, adeiirabneifect may

gt e dntsaI ot ST BT o1 GE STt FaoT moaly
LML Byr Man NBelaBU@M hroRinsiaB GbiteiBed Rethefattl | | ength
pro

eln as well as pol ypepti des having one or nore
residues deleted 5 fromthe anm no term nus of the

m no aci d sequence aof the reference [ .

TR LSS iy RELE S oRRL KRBEH % el
89by gﬁﬁéih Q@ hedh Peritlof QuayetCROPiAss 6 thy attdt@mienyefbricost. more
Moreover, fragnents of al bumn fusion protejns of the

dligvsssthanlei grohprde Thee nadification, refpgedh 1ol #5uSDRORIIQGR can

il T e AR PRPULEE FiFE RSB EorPbe MR Brtant in
RbRETibifibs k@rctPnokel PealRakipnu ShelomdéScations i degcribed in

these pol ypeptides are al so enconpassed. by the :
detriom MGM O3HIN6524 @20 AU Do ieh Frfeinopimovrigh dierein by
g%h%@eptides havi ng one or nore residues 15 deleted
6t he carboxy ternminus of the anino acid sequence
of a Therapeutic protein corresponding to a
Therapeutic protein portion_of an.al bum n fusi .
BROTENTC B HCTRUEHORSHO SPOIARGET CBRTdB SOHES glbumin
Y. L ORS A EasASID as BRAOPPARE Q8kiYs HHe€eof, may be
:¢%§§E¥@%%{£§%Efn aggétﬁon, the pr%ﬁenp i nvent i on Y
medificdes fhal ylyepdylaion Havingr onereoitesvis ealterasks pglgezesult of

del eted fro he car.boxy, termn f th i N0, acgi
B A e I S R e R S
&#ﬁté%?d[‘.&r Bt RBEL LOMiinsaBf ahBiHNdxprdssiohon  Hyrotinible,
(0] e

invention (e.g., serum al bum n).

Podopplatibesdindssnanoptiodeced iy sdoligony pleipirpdesng gycaiydasion
the | tion. .25 , :
Soent: BnSpeavRer FERTRb bF Rt s RIS, subf s B HERlon

of glutamine for asparagine, or unglycosylated recombinant proteins may be

produced by expressing the proteins in host cells that will not glycosylate them,
e.g. in E. coli or glycosylation-deficient yeast. Examples of these approaches

are described in more detail in WO 03/066824 and WO 01/79480, which are

incorporated by reference, and are known in the art.

In various embodiments, the albumin fusion proteins of the invention are capable

of a therapeutic activity and/or biologic activity corresponding to the therapeutic
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resi dues deleted fromthe carboxy term nus of an
al bum n fusion protein of the invention.

woeloghs2Beot | des encodi ng these pol ypepti des aPET/aB2@4/005091

enconpassed by the invention. 30 In addition, any of
the above described N- or GCtermnal deletions can be

| APt HoRERAsGR it d\ﬂ'th@mﬂleﬁpéu&[dmmaim detresppdding to the
ref erence pol ypeptide , a_ Therap euhl C protein
Thefapewtedprotsin POrFamioé th@ Alginisdpgianal BBHRR YeergPodimaps. the

2 0
RN P S Ne RRSUS 30T B T GREY B o pRkeif of the
i RMEOE bRNfradnsants pr Omm&OMb yeerncel emuaaw mgi amecapable of
nore am no acids gg dfrombo%ththe HE agh €4
theaﬂmﬁwﬁq astivvitiiand /o NGloEs a6 T He %’ﬁ&%ﬁ@ﬂﬁ) Hés erbpbe
p%% peptl des are also enconpassed by the invention. 5
e present application is also directed to proteins

cont ai ni ng pol ypeptides at |east 60% 80% 85% 90%
.95% 96°q %/ 989 ) 9% | dent| a reference

h Vi

a

E L Cc protein,

ﬁﬁ% gl bum n protel nor an al bum n fusion protein of
Invention) set forth herein, or fragnents thereof.

The plﬂ;emneerewbodlﬁnﬁm ﬁlrecztwoa@@gm@m pbhei Khempeds BEtRips.

a@g%ﬁggg}se?@gp@{ﬁ@ L@%&yﬁé@% Fé&b“o fggnfﬁ" ﬁo/l%osg%en if

(fefefa@ﬁ QRGRe op%df@%ﬁilhéi g dh avimnge N eerathioo e iptbisiequericen
of NN and C-term nal deletions as described_ abov

rRglifiertioheat lage wiepro @ maete Haglogssl M@Paég %&ee%%?f%e‘mc
d by.th | ypept
FRSEDASERG, Mol RIET A, M AR rilpec

Rfivitisd t BNARt fRkivnalC @pbvides r(g.gof bl(ﬂ@gle&h laotvatlesd ability to
sequence that displays a Therapeutic F and/lor h
rhlterion Abilgr o hieg a(ligagd) @namsagl Q%Fef%? 9§v SR frethe
t I 0
R b

BEHOEEC hich fbcf)glﬁgetm]iﬁ corﬁ})llater orpniaytpe prrmI@ of rthg rpehipsptides
are bi ol ogl cally (gctlve fr

gsoeele Willabmaritiged rehaplsset |‘%“F‘Jr‘?§‘%’a8? 'ﬂg‘? F?/S\{dues of the

0, Yihi hiRls. WheBr a particul
ag@%}?k 91}'@?}5 t%%eﬁgggﬁgz%ﬁrg% tof q?ﬁée {Je{agssent |e nvreﬁtpl ohcu -

pbiyebiidd gkingl N-aeniivaltrgsidgesodf 4 hemp pg]rypgpt;é@yretams such
g Udcfggggg{% rs?q\%len? ]Sf/‘g 1%79{)66 getegntlfn\elcl:‘l tb\fl rofiné nft ?l?rd%%égglbed
herein and otherwise known in the art. It is not unlikely that a mutein with a large
number of deleted N-terminal amino acid residues may retain some biological or
immunogenic activities. In fact, peptides composed of as few as six amino acid

residues may often evoke an immune response.

Accordingly, fragments of a Therapeutic protein corresponding to a Therapeutic
protein portion of an albumin fusion protein of the invention, include the full
length protein as well as polypeptides having one or more residues deleted from
the amino terminus of the amino acid sequence of the reference polyioeptide.
Polynucleotides encoding these polypeptides are also encompassed by the

invention.
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wo p@xiose28@f er ence

WD 2005/ 054286 PCT/ GB2004/ 005091 Variants "Variant”

refers to a pol ynucl eotide or nucleic acid differing

nucl ei ¢ acid or pol ypepti dePCDGB2004/005091

retaining essential properties thereof. Generally,

variants are overall closely simlar, and, in many

regions, identical to the reference 5 nucleic acid or

pol ypepti de. As used herein, "variant" refers to a

THe e i Bagnatei o pormi elbuofin aylweptidésn cofresponding to an
[ -t he. | f] .an al bum n tion of an

o B e o fios S B B RO 5P, Thotude the

dlib Uerigth hrséioms prat ed Polbéfiteles Daving eBEASER fbAadded

Ther apeutic protein, albumn protern, and/or albumn

f PRIBP SIS QHBe amppeaniq snquenassiidbe oferepce palypeptide

ret ais i, ho ast ' - r therapeutic

e R B0 PR WA ARG e alo

onbenphusse Hyrtbevmventiethe art.  General ly, variants are

overall very simlar, and, in many regions, identica

to the amno acid sequence of the Therapeutic protein

ABEE . e . .

e s O ADLARL ARRS DR, BB AR ke he fun

pengthed bumindisies porielinrag well aampokipbpiidas hpviak @nd op@idré eRidues

%Te%ﬁ#ﬁlb m n fu&ion ﬁgéﬁ.in of.tgﬁgti i nvention, and/or

SISO (fS BROBFIPERT g Be REPUmY dWi oroRroTeNRrc | Ralgnurdeaiisles

eneatlingose HipEyIASANIS, alcenBhacy BPRAMOSARY b the

i nvention. 2 e present invéntion is also directed

to proteins which conprise, or alternatively consist

' .aci-d sequence which.iis at.least 60% 80%
Ths OB B FuE S ES A GuR Rvinsorte pietia widues
tieletedl drone Xan@irenxyt l8emiik RO tIRChHindOAUe 5@31%611&9‘ ofa Therapeutic
a

Ther apeutic protein corresponding to a Therapeutic
PiodteicATpERiBE tof a ahhereneniierintoteins portiopr of e relodminhéusion

' ' - in in e.d, .. S I D r 18 .or 25

pOUEE B BB C IRl e pe i g Padare aiso

alcbmpessepbptieiinvgmoibohl on of an al bum n fusion protein

of the invention, and/or al bum n fusion proteins of

the invention. Fragnents of these pol ypeptides are

Bl SQLREP W : fra . descri bed

B e Byt Py AR TR S ol e or more

iepidiegst dadeted droen pind yrbpky demiencomies HyinpoAydUsheats ¢esin

%ﬂlch héprldlze tq.the cg&ylenent 30 of a nucleic acid
FRLARCRAOTETRIGIHR e R Preig Roréd off an ¢lbumin fusion

hrBBNGT @B inteREEE (8 Fi8&ﬁ¥ i di ' senditions

%é.g., hyG?idizaéigﬁsto %*?%@bboﬁﬁgEﬁgﬁpﬁ@%fgﬁoéggﬁbﬁF

oty nspiides/a8odsuencoinpassed by 88Gnvattioabout 45 degr ees
Cel sius, followed by one or nore washes in 0.2X SSC,
0.1% SDS at about 50 - 65 degrees 20 WO 2005/054286

MRGEL @32 QR4 pRABA0 InveRabS | 18 )ides DIBHMAR! Mavild iJpge

cqnditionsigg.g., hybri&#zatio% ?@ng%tefwé%%n 0 Bglnmf
residues deleted from the carboxy terminus of an albumin fusion protein of the
invention. Polynucleotides encoding these polypeptides are also encompassed by

the invention.

In addition, any of the above described N- or C-terminal deletions can be

combined to produce a N- and C-terminal deleted reference polypeptide (e.g., a

-Thergpeutic protein referred to in Table 1, or serum albumin (e.g., SEQ ID
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DNA in 6X sodi um chloride/ Sodiumcitrate (SSC) at
about 45 degrees Celsius, followed by one or nore

woekiesehn O | X SSC, 0.2% SDS at about 68 degrPEEGB2004/005091

Cel sius), or under other stringent hybridization
conditions which are Down to 5 those of skill in the
ﬁbtls( S8F an [ WurSR ARIR, prHHIBE e Mgl al Th ti

989 CUr?%nt protogol ﬁﬁbfe%hﬁ%r é@g ogy,e%$§QHMIaho
]pm‘mdﬁs mp]‘ygelatsbsdlaamesonel nc morarachido lnidyydetsyed &oSobsth the

SRRt ey PeRBRaT ty R idss ors et Taesbayidhidep are

ABCaTpRpsRed by tHelgvdnfivgnt i on. 10 By a pol ypepti de
haV|ng an am no acid sequence at |east, for exanple,
95% "identical” to a query amino acid sequence of the
It hoten m.no a 'd
DESRERh WVENI i kS SONSH o BbeLSAELER 3F1
6(]% 8R08S B5%S @aULS DG, e96%,p97%h98%t heosubidestical to a reference
olypeptlde sequence nay inc¢clude up to five  am no
Ia%mpaﬂ% EFHENENS Dot TOSERCUITDPIAHTIACSEWT AbWERIn: Proteiy oF yan
S
AR08 BHbApRAGOTER ;i) Qi AHh WOERSor SRpB Sty 1n
@&%andﬁjdimﬂﬂi ﬂlla)a@hqai&mms direnal a;cprdteseq:um@mem pplstpepides
of th s in the subject sequence
U il B . S5 95% Yp Sl eRir distanence
[ t e
B B e T R el
ctmsn‘riedo a‘sm@f t h@olyehdeainke amiodmgadhabe s polypemtelesr a20 also
mhere tween .t hose term nal positions,
@ﬁ%%@% e@?@ﬂgwllnd|V|dually among resi dues in
the ref erence sequence or in one or nore contiguous
roups within the reference sequence. As a practica
evplypmmh Gngmayts peff thiec dinventipo| arp efpagnataty $0Htprllsmgstor
% 25t85@% 90% . 950 96W 97 gSW
3 8‘8’&‘?"6 %1 Y R PN HsE i Rertpee B2k dratavy é‘q "ﬁ“ gReutic
Rfiviesh add/bt Midtibtd | RFvRY qt.8 el Nbido oﬁm AcVieNt bOheOpoldpeptide
fragment thereof (such as the f%era eutic protein
spnroal e Tthhlélpalll’fmm‘PWHf ossesm pHumen rpr@f:mtqfevlaclbﬂm amino
um n fusion protein), can be
gg?%h%?ﬁg %%&gglonally usi ng known conputer
progr ans. Such programs and nethods of using themare
30 descrlbed e.g., in. WD 03/066824 and WD 01/ 79480
(ipgr. p Ip@@)ie fmrwt%ﬁ@ biokpgasalyr aatve emeter eddelogically
a@ﬂ; 20 é&ﬂgﬁg@%:{: ﬁﬁ a0 %upgé[%%%essy]l 1dentlca1
poly eot e varirants-o nvent ' on may
talail actahtymfshe polypeptice dif tig: preenit mntmon The dnllcﬂgglcal act1v1ty
, or both, gflynucleotl vari ants, i ncl ude
OE-C h % ra%‘?fsamﬂyn{jlc A e By ehiEHeDragHYIEe & efgcreased
uiH&%%b%%&hﬁ_ , additions, or deletions, but do not
alter the properties or activities of the encoded
pol ypeptide. Such 5 nucl eotide variants may be
produced by silent substitutions due to the degeneracy
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of the genetic code. Pol ypeptide variants include
those in which less than 50, |ess than 40, |ess than

waoslsess t han 20, | ess than 10, or 5-50, 5-25PCEHGB)04/005091

1-5, or 1-2 amno acids are substituted, deleted, or
added in any conbi nation. Polynucl eotide variants can
Beiprsoduced for a variety of reasons, e.g., to

r

Qptim.ze 10 codon_expression for a_.partdicul host
(A e Eoing TP EHE et e f90 SHIGUeE poat arielgence
ik Mil mﬁgb@beﬂm&; butSHEMiBSessHRRAS broperties 11694sT) - GhRerally,
anot her enbodi nment, a pol ynucl eotide encodi ng an
wlripuiriare pisrall dpsedy sigmlar, anBuininmany uegions, piastieslio gfe refrsence
invention is opti.mzed for expression in yeast or 15
%?‘/Fh%?cﬂcgﬂr%ogme%&d?n a further enbodinent, a

pol ynucl eoti de encodi ng a Therapeutic protein portion
of an album n fusion protein of the invention is

Apiadi heseing ovarierpr BSGF 6h 2 Hhepsytic srotramealionAl ae|allumin
fluﬁoﬁ‘ isottéih lof ]Eﬁérig@&{tioneﬂpaﬁgﬁrﬁﬁq;o%ﬁ& 819%;}/ Qg&kﬁ%ﬁi@ﬁ rotein of
encoglng an al'bumn fusion protein of the i'nventi on
ths i@pdrtiohzed foralexpine fssian proteiyedi¥ertny fmrseghdngn from a
cells. 20 In an alternative e odigent, a .codon .
Bistangitie Prpisiny rlbEBY PHCiBn ABHIOR AlaUTh dRtgR tTPER Of the
. o n o . u 0 | .
REAERD RO 05, B LBl T Bac SLMePiOLE A0k héiSpeutic
moperiyubkeof i ke devcibed riyewhee Hesrape utthawpredtmivm imtter art.
tringent  hybridi zation conditigons as descri

t bed ..
SIS, VAL 4G REL GRO O e B IBEML GRS ot iReL Ly the
agxﬁgy Regl @ahife FNROALRGpARIAhBIT RoRedTohRg Gb aam{lerapeutic

umn fusion protein of the invention does not _
thrytloini portien taf dnhelbwiniind fusjgre protdiy red dhe dnyaigon.epbunim grotein

the al hum n protein under stringent bridi zation.
CHRRPHER0 ﬁ@%?@ ¥ Revan gt aPnalg‘%B%@F“’n protein of the
8 Peeh "BRfor afbusaH $iki@PpiotsiZ 6CkhD AleAtish. € Ohiclie aki-&fdbBihg
an al bum n fusion protein of the invention does not
thesevadanteatedisotpmcinpepsgbby (hgdnysatigimuc| eoti de encodi ng
the Therapeutic protein portion or the al bumn

protein portion under stringent hybridization
TReNFidehORSe@onde 3ioi ddettch &s plokin?whidl cda(bise)# 2B6rnatively
PCT/ GB2004/ 005091 I n an additional enbodi nent,
qeusisirafc i amingeari@ frayanergWhich eptd gt 000, SR 8P, 90%, 95%,

R 700 o8bs, BB it ,&gpﬁ'&@l@fm gﬁin'fog%gﬂgghaghce

conpri se, rnat’i've orisi st 0
dfad ThédapatitieCeratdin RErrsgguéing eoof Theapetdfive papentrioction of an
protein. In a further enbodipent, polynuclegt]
o e iTAY R RTOHTB 9ATHE lﬁYﬁf@PnalgEB’éerfPtﬁﬁnso@-ganﬁQ Gy 18 or
r . o < .
AYA0 0L LSk RO 8 A ST s of e
Seauie nfosionfpratebuof thepinotian, ahdronmalbuatihusiat ipreteins of the

.enmbodi nent ol ynucl eoti des encodi n n al bum.n, fusion
iprestarn of P BRENE e HEFO RO BBGE: Byt Brovgfed (e titke
BlohRhRA MRl HeRBS). SFulfer poliPeRMREIHPASKUSY H3Unvention

are polypeptides encoded by polynucleotides which hybridize to the complement

£

of a nucleic acid molecule encoding an amino acid sequence of the invention

under stringent hybridization conditions (e.g., hybridization to filter bound DNA
in 6X Sodium chloride/Sodium citrate (SSC) at about 45 degrees Celsius,
followed by one or more washes in 0.2X SSC, 0.1% SDS at about 50 - 65 degrees
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sequence of a Therapeutic protein portion or the
al bumn protein portion. 10 In an additi onal

the Therapeutic protein may be sePE€UGBA004/005091
froma random peptide library by biopanning, as there
will be no naturally occurring wild type

pelsisyalrdet hitely kBinNehtUbidiYorRCEW I hitsHM2HtiofMoS fBEE bound
called "allelic variants," and refer to one of

DiVe i pX sjod i shlovide Sedimn eitrate G860 2 @bawythdegrees Gelnius,

chr S f. ' es |l
(NS0 U el BRSNS in I AR R S SPq ey flerees
Thisisie), al lvabércother btainpentclabridaatomicogditibgy whid are known to
tide _level and are

ol ynucl.eot j de and/ or pol ype
P bl Pribt 76 (preestanehtsbn, FAL 6 Nardsel 89 Current
QrcDRLULB) ] | i bg P,
i B e TR e
&ndams Imet MNets Yoilk,patopamien tehbyi-ne2i6i angl 216.3).ec Gobymialkbtides
DNA..t echnol . ...variants may be generated to inprove
Freoding dies n@%&rp&dgﬁlrg RINRE qusqq%@r JE%?S“%P?%epti des
of the present invention. For instance, one or nore
am no acids may be deleted fromthe N-term nus or
BY teepotiypapsidethaving polagpep cideseghendeeatpieestefier example, 95%
‘i.crlw?ntli, n_ W t hout. subst anti al H}lss of pi ol ogi cal. .
R0 = i) g B R ! B2 et i s geded
tBi8He 2888 LA 9SJuebbHT HRT fBESpoldpéhtidR RSl idengEalab the duery
Blotechnolo%%l7:199-216 (1988)" (interferon gamm
spatangp esgept ot Nbe selieet pelirpintide seauance roashiebtdeateso five
ri . f r [ Lological activity
D pet Bl B et B ol ati OB G o it pvence
Theotiger wayls, eto abhif @- polppdeRids having BinOAminGRMA sequence at least
268:22105-22111 (1993) (lL-la variants)). 23 WO )
PUpsiuEesicle PARFCB2BEY 6G90TIuCTar HRPnPeof Ereamiro acid
i / ] Cj r N-termnus. .
roFugs ot PREERATERY el SR oY SRR i
anoidier aroiab iaoid. oThdsosbicafionnef the raferecddegh@@eandy oceur at the
functions, other, bjol Qgi cal g)gt iyities npy still be
aPRGy| MetRrDRRTCERRAD PRSITIPHeOf Hi5i 1o argncst arpingeddad jseguence or
rgg%égni gﬁ %éntnhe secr etlgd(r]:] }%%}t%n\?\ﬁ IH?Q‘IISP %g%/e%tg@fe@gﬁvhdgaﬂy
awieg reedsstihde rdfereneg srqueyceodr inhene oremiottu esntitfuotih@roups
‘%ﬁﬁr ted. formare renoved fromthe N-termnus or
FHRPHIATETCC SRABEHEr a particul ar pol ypeptide | acking
N or Ctermnal residues of a protein retains such

i munogenic activities can readily be determ ned by
Asoupiagiecaiamatied swhetbercatybpaititidarepolypaptide tih et Wase 60 800s,

859, b0, 84ok: 96Y%. 979, 98% or 99% identical to, for instance, the amino acid

sequence of an albumin fusion protein of the invention or a fragment thereof (such

as the Therapeutic protein portion of the albumin fusion protein or the albumin
portion of the albumin fusion protein), can be determined conventionally using
known computer programs. Such programs and methods of using them are

described, e.g., in. WO 03/066824 and WO 01/79480 (pp. 41-43), which are

incorporated by reference herein.
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Thus, the invention further includes pol ypeptide
variants which have a functional activity (e.g.,
activity and/or therapeutic acti viPeg)/GBRo0v4/005091
further enbodi nents the invention provides variants

of al bum n fusion proteins that have a functiona

aht pyliyhyclédidg variBit® bode GRVerfioh nvdyt donfidl idrat RNARBULd fing
activity, such as 15 that disclosed in the "Biologica
KEIqnyi pln-cedng Rgipas: TabbP@hl) Pelinudentidesyraiagts insludenthose

' I Galk . ' Clivities of .

PRufhg B, SRRk SRR ARSHA Rl A b S: Bctions
Fitedapeutlicr the praiertigpantdcanitiel offike ahduded molyepafe. Such
B%@t in. .Such v riaqgﬁ igclude del etions, insertions,

'Jp gREant By he Produised Syisdentsubstonons dep ée theglegeneracy
SCRO LEN Y cbe. Q?B%%icfewaﬁ%tlé o LS tﬂo%ehﬁ viidh %Qs 1%%{1 I%a}II%SS
little effect on activity. I'n other enbodi nents,
thhe 40 alesaititag 36f lash ehainritPe itsk slarh Y, eor o 2Rt 3-V@, 1-5, or 1-2
substitufions. ﬁg P%o se aﬂive.sub t&tutions" is.. .
TR FSHSsvEps SHP TR RS grastped:  HicHfdded r ghl 4RE mepmbration.
PEI@maldopidatvhGard$ cAys SBBRRIUIG ATV ARG dshsdls@e oVal optiflize
and 25 Ile; replacenent of the hydroxyl reS|d§és 8Er
enslan Fripresyiep ifetce pariculef hoste(chmigti edoneéi theebunam naRINA to

; repl ment of .the anm de residyes Asn and d n,
t?@%%%%%{%@? $8fm T 13%)%%5%’051%@%&?’6’5%‘% oﬁﬁ,wﬁg, and Hi s;
repl acenent of the aromatic residues Phe, Tyr, and

Trp, and replacenent of the small-sized am no acids
In) gnothegegmbopgpentat polgmglagtije epgoding dan elbumdn pertivmgf an

] n i Si | .ampgo acid. .
R O R GE KON AT RE Pl gmiia vepst o
mhmmalifecefiher Img: tfehdve smdodinient, Ph Opdifucledtidy €8ERing a

ol erance to Am no Acid Substitutions,” Science
IPFREG PI%Ee Poronoi o 3ygun desiprTrreRoed/theSoedntion is
; ) eL0.: ' ' t th
doki@BRl L llidiGn HULOKS dlayqlga%q%ﬁglg S8 D Sl Suntber

mai n strategi es for stu
cartiodonent] d pehyueciedideo endualirgge . anAalbuben afiisioar rebiat ©f the

.Lgro eins are s&rgri singly tolerant of am no acid
YP&@?? {aRAtgHEed Tosexmesskip gPast PLmRRERalipR gpldsat e whi ch
am no acid changes are |likely to be perm ssive at

certain amno acid positions in the protein. For
Te xanpltenatmgs embodiiredt, (avicothim optitmézetlepolyaugesideuetdotdtrg a
f the.profein).amnpo i d.residues requjre nonpolar
e Sichrpiet: Mt eher ABWLERRaEo i &bt Regngirdoss not
hgBAdRS tRiHe VAN SHE pbYnEOBSElVERodinVIEEPHGEpertin 1 RERLEHnder
conservative amno acid substitutions i Vol Ve
seEgprdehEAzaidin dditives a$ dessrbédtheeinh yid rdpttiodyi emntandiment, a
| d Val,, Leu.and |l e: replacement of the .

B0t SmihPed Rl RaRE Sntd e [P WBREEE Foforo ot e clbomin
fiatorcnoteie ot tha@bvehsibn ansk &dtUiybrifioph@ERMBIM 1ok JohanRHofge

residues Asn and G n, replacenent of the Dbasic
epeosling die albumin protein under stringent hybridization conditions as

described herein. In another Aembodiment, a codon optimized polynucleotide
encoding an albumin fusion protein of the invention does not hybridize to the wild
type polynucleotide encoding the Therapeutic protein portion or the albumin

protein portion under stringent hybridization conditions as described herein.
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Lys, Arg, and His; replacenent of the aromatic
resi dues Phe, Tyr, and Trp, and replacenent of the

w@emblosesezed am no acids Ala, Ser, Thr, Met, apdI/GBR004/005091

15 Besi des conservative am no acid substitution,
variants of the present invention include (i)

RO LY RRBiHAES caBhdiRiehi, NBIEMBRbEEL LRI a &eutll Fotein
of the non- conserved anino acid residues, whére t he
Buber | afute cltamiino fugioind prosadn defe ghemiryveption rdmy nefocotmerism eor

b ti d @R | i d .
SO, b TR e, BT
pivtne &¢ b duitesi duleslimet] palyRudsdirle tHedting kO Ybumif protein

(iii) polypeptides which have been fused with or
PHEM A 1y ifghees peteinmit ther INVERPOURE, nefuepmprise or

- NG i Li bility
AR (P LN GERRIS SLRRRL AR A paRe Wb ip o
{lierative leybepimabe, puphamicotides emddirdg analbuath Mesi@c peisein of

uch as, for exanple, aq | gG Fe fusion region peptide,
f%s IFEHOR, 4P PEhEOTBRHFp Bt v ecisistell theo nafaralivt agerrring

% .
B prspe bR eyl A g Bl AT R,
contai ning amno acid substitutions of charged am no

ci ds,w.t h ot her,. charged_or neutral am no acids
Bttt i o P SB Aty ot PS8 PG From o
BHEd B8ptl RIBrAY By WHahLRg, AFBERIAN RN aturally occurring wild
phar maceuti cal " fornmul ati ons both reduces activity and
typepdassieotidear ance due to the aggregate's

i mmunogeni ¢ activity. See Pinckard et al., din. Exp.
bni nunol . 25 WD 2005/ 054286 PCT/ GB2004/ 005091
N:t3dlly 3tBurkih 6varianfS0RBI dile@t“aBblic vERHAREY emd3RifeBBB 0B f
(1987); Celand et al., Crit. Rev. Therapeutic Drug
sexgrel diermyige Eorens1q BgERe IPFURYIDDB Eivanrlogsewi & chromosome of

I ent h ypgpti,d ofy,t he,idventi o

SRR Genl LA, PRAATEL P50 SoSR S P g 1850

Tesey ali¢lantgriaafs tdrevagi Meither thespolyandeotife #hd/or polypeptide
1'I:g_frapeuti,c protein described herein and/ or human
g

St JHHl b dRRlrledaiid iy Presgnb dVIIPRis | ohlipngielh rm-naverally
EPHBEL g SRLETY, DGO oA T v

symbeddue additi ons, substitutions, and/or deletions
when conpared to the reference amno acid sequence. In
certain 10 enbodi nents, the ami no acid substitutions
TR GRRRERYAbEY 6f pidush € Sinds] iRt
p&%&peptides a%e g#go eﬁ%g%%%-?gg%ggﬂgﬁggy%@g%ﬁfgﬁyﬂogy,
vahantpohypept igdeerated t e ippesentr i alteentheonharactetdics of the
C sed am no .acids jained to each other by |
PRBEES Bbia S Bt Pau Ho AR OIaS e gminysids ey
bk SRRLRT 88m thd N-AAi8Yr CRRERlhsasT RO REESHRL Hethet

the 20 gene-encodea anfno_ac{dé. Thefggﬁgg%pt?§e§3¢§§%nt
iyentierd ivithewt suhsteitiahdess nabinlegicgrfonaimesSecs agh Ras gragt -

Biol.  Chem. 268: 2984-2988 (1993) (KGF variants) and Dobeli et al, J.

Biotechnology 7:199-216 (1988) (interferon gamma variants).

Moreover, ample evidence demonstrates that variants often retain a biological
activity similar to that of the naturally occurring protein (e.g. Gayle and co-

workers (/. Biol.  Chem.  268:22105-22111 (1993) (IL-la variants)).
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transl ati onal processing, or by chem cal nodification
techni ques which are well known in the art. Such

woasHsesé i ons are well described i n basic texpPGI/aBa0N/005091

nore detail ed nonographs, as well as in a vol um nous
research literature. 20 Mdifications can occur
RRNARESE, dvan & ROdoHIEMel H8nork ABTMAANES frb@ thePlied@inus or C-
backbone, the ami no acid side-chains and the am no or,
terniboxel a paynephile rasultsin modifieatimpmrdefsaiewe or grore Rivlogical
ane ty of. LG y r [ SAE
%PHE\?% gt?‘ﬁfg{’%f g)gg?éeafésa g%’lltlggve a?tﬁg P? ergﬁlﬁﬁtda 3%: (1;/12%( > the
gty RERt cﬁdﬂ&io?AlaSignEc ® igﬂu&narﬂm:rytlp éphd dﬁtébadmﬁ' Wh)ijgh abaognize
many types of nodifications._ Pag tides _nma e,
the aﬁg@ﬁ’}ég, forp rwih Likglynps actained hebslsr . the majority of the
Ll 5 fatd t0E Ve B Yik N-terMifily QF C-terminus.
r\%ﬁ? 1?1% u(%f ﬁgrsgﬁglﬁﬁﬁg&né%%? C, e&?@%@h@d, aenc 1br ancheglrmmu_S
Wyethbica pattieplappbiypsptiteylacldsgN- drr Griernpodtiesidnes| off 4 progpin
nat ural_ processes or. nmay be by synthetic nethods.
meSpe}a%mlaﬁ@aewa%ﬁeﬁlﬁﬁg‘é@we%fj@?ﬁ X‘?l?é?!ﬁ?‘}e routifie methods

ﬁ%ﬂeh%%&ﬂ%ﬁmm@@%%%meaqeval ent attachnent of

avi n, coval ent attachnent of a heine. nviety,
coval ent 30 attachnment of a nucl eotide or nucl eoti de

'glg,]ts : %g:iily\;%ﬁoxg g%/rgl}eg nm}chgc{etﬁ g@ %ﬁdegxganaanjtsi \%Iugh n@he b WRlcBonal
%ﬁ@ﬁf?@!d dyldinasdit attivig as&ot itﬁ&iaF@ltic Qy6Vitat i ol further
1 SU

i d€ bond” formati on, demethyl ation, formation of
aowglireatts thegseentioh previdgsoanants 6h a]&un@y dpgmproteins that have

f ti f. | ; . |, at.i - .26
§ R Dol oL AR Bt B e R0
BhYEQIYdeatih R, “HiblogRACAvifyd IcoRinuOh Thtlel Pk adiresponds to
Iodination, nethylation, nyristylation, oxidation

pegyl morohiolqiet e itherppesie SSHNGes PBHBS pHSFARCHES Frotein
| ation, i zati .sel i i g
e

Prat wirasts Steidcadel ati gisn Wsattions , inedrsiobs, ilepepts, taind asabsittutions
Furthernmore, chemical entities be coval enhl

selected regondang: 1neBIeH LSS A8 B AN r{EﬁX Sflefhes fgv% H%n%fée% (o0
acmglg ate a specific functional or biological activity
such’as by nethods disclosed in Current Qpinions in

Bi ot echnol ogy, 10:324 (1999). 10 Additional

ost-transl ati onal _nodif.icati ons enconpassed by the .
ﬁmﬁé‘?ﬁri SRPHRICHEe, thes Jﬁrlélﬁén‘%]lp et,%ee.1 YegBREl e ogreTvatve
: c @A@e ChdkiStiomr 9 88hdd Shaps withi
%b%égﬁﬁn&%al EHC?E -tgéér?éﬁ?vr?al endéc)), at t achnent %)fs ‘Zlhzel?rigé%lllps

gwoh et fepactment hé tendliphatae dchy dbapbkbisrreyine heigs ¢da, Val, Leu and
di fications _of | i nked, or O-11i d carbohydr at - 1
Hapracersst g &eﬂ%ﬁﬂ ACTUCaere b Phe C?@%/“g i peidic
4 ésoﬁis?eaﬁc?%ﬂyereﬁfacén&ﬁ_sélf tth®famide okedrdyed | &shastl Gln,
cel | expfression. The al bum n fusion proteins maﬁ al so
teplaceretitfof dlut Wdstchresidues. Lysbdre.raed Hisnieplagement ¢f the

r%gi ggst 1eer, Euatnldcl“rggz%{]dt fepf’aléglplen Sof%hg L ¥9N-sized amino acids Ala,

Ser, Thr, Met, and Gly.

aromatic

Guidance concerning how to make phenotypically silent amino acid substitutions
is provided, for example, in Bowie et al., “Deciphering the Message in Protein

Sequences: Tolerance to Amino Acid Substitutions,” Science 247:1306-1310
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and/ or a detectable |abel, such as an enzymati c,
fluorescent, isotopic and/or affinity |label to allow
wo orosaie2e€t i on and i sol ation of the protein. ERenpBe®4/005091
of such 20 nodifications are given, e.g., in WO
03/ 066824 and in WD 01/79480 (pp. 105- 106), which are
(1 gg(gr RRERInAHe Bithé8RTEAE thah e dte tivt Meiin sfadgiesClor viutlying
A pol ypeptide having functional activity" refers to a
thofojgraipse of @n empeced Fauenos tgick#@ig8yi ng one or nore
known functional activities associated with the
full-length, pro-protein, and/or mature formof a
Adeeaptisrd gatprmbeins. m&mbrlﬁluglqttbmmﬂ of amiriovacid sbstitutions.
|nclude but are not mted t bi ol o activity,.
e augons &ty ndiseie Wdﬁ gming 310 Ehaness ﬁ%éﬁ% %Pt pprmidsive
%:%@ﬁ %&T&lﬁ@ a&%@u&% #%he ?90’(@95 apbi = RRAPIRSRESt BBried (within
nogeni ci t lity to generate
thattmhm@y stndeiuz otﬁuthed surqtgmh asfpeco: |at1|dcresrdup® rqqpéptnoaeolaf side
the inyenti [tinmers wt

}Wp@f?@i‘e&%gn ffefuﬂées ?%@%ﬁ?‘ieoﬁ,& and b i §5 o b gy s

I% [LCEPtQEaRE cbh@andive @hmifo RAH ¥EeRitEes 112\701%?@ IElacement of
805/ 054286 PCT/ GB2004/ 005091 "A pol y e{)tl de havin

thé alipigitic ak hahvphab@wminefaei@ Alg, Séalpgmyp@b 1¢;deplacement of the

hibiti n cti | ar t S
{Pidanp e Seb i, dbr eitoe Sfert St B e 00SE0RH i 6
i ﬁccﬁﬁ@rﬁ %mhe' W80 TdsRiles ARE labdiGhg replatereed of ﬂ‘ﬁ baaﬁ: remdues

asured in a articul ar biol ogi cal assay,
Tnist Hogt amdoHs; e@%@ﬁmwf the rpremaic sselughEhe Eyrd 6%% Tip, and

d d d
R e S S S L Y

simlar to the dose dependence in a given activity as
conpared to the pol ypeptide of the re ent invention,

Besides monsangiivgi mine fcld subsiBiienn Vﬁla%n‘f%ﬁ PR PESFILRVEHEPTR
J nti.on I o) -
{PRRERD (DD RS, PO Skl A9bAbe BIME X6F the non
dneéebdahiio acfd ﬁ@d&eﬁ; \Adiera/&elsahmtuﬂaé e acifh eémdlles ngAy or
not fused to al beh{ré The al bunan fUéJ on roég q

mpe ok Pertteorcedii BE the SEPEF £RTe findi 5 o0 gining
éu%atg?mog 29 bf;ﬁllOf(@&ftthé! hltnYr)o a65d f@ldﬁ%s ﬁ%g)g B%Bétltuent group,

ying assays known in the art
@s @y pobyespideb erchitte heva be@pfosed. i widlh on ChQIDMHV rpoﬁwatﬂfi to

%g)gﬁ@?:cgﬁggﬁ DRSPS f HRELL2NRL cABhY o sepubitiey
%%éﬁm% Mt QhmBleTHOTARSKRE g1ybD! @V)fpcﬁ%i@f)ﬁé@ @dSlﬁmﬁglg

rapeutl C protel n portl on O an ‘al bum n fusi on
mdulnmah amfnct dveds, seenes, dar ekamnplgcen \IgG;F Qbisivg weipayRreptide.

or |L-11 actiyit Furt e

s v byl doeitnes 5P a5 la ikt BsREh e
SPHOESRORAENGed1Rran. al bumin protein portion of an
album n fusion protein of the invention, for activity

usi ng assays known in the art and/or as described in

lt: or examp?ép pogfpep%%e Val‘lal.lts c%a%ﬂgo Sa8e A duadhy %&%:rged

amino acids with other charged or neutral amino acids may produce proteins with
improved characteristics, such as less aggregation. Aggregation of
pharmaceutical formulations both reduces activity and increases clearance due to

the aggregate’s immunogenic activity. See Pinckard ef al, Clin. Exp. Immunol.
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In addition, assays described herein (see Exanples and
Table 1) and otherwi se 25 known in the art nay

WO ousiofeBy be applied to neasure the ability oPCHGBNGH05091

fusion proteins of the present invention and
fragnments, variants and derivatives thereof to elicit
2?@913%@957)99%14111& Yt aNdDRsbeIieAEBsL 84S AOBTYidlyland ef al,
either in'vitro or in vivo) related to either the
CFheRapelhdrepaprio g Couriei Ders dPe07a1 BUh R por ti on of
the albumn fusion protein of the present invention.
O her nmethods will be known to 30 the skilled artisan
cBiFe iibbdimdnbe theopeypdptidee éfhvtbat inventiod8 cuyBprise, or
2005/ 054286 PCT/ GB2004/ 005091 Expressi.on of, Fusi on
aReToRiENRS CPRESEPhUFREMETSTORT ARGt e BHnt AES TRIBRIE orf >
’[galy b Py ?&&ﬁe de25inE e GRARA Naltor TRIREULEEMPYILeERA Cah@0r
F&Rweli/eag , a mcroorgani smsuch as a bacterium or a
aThuRR fosiomprotel oLk invlehtien, vdpréinte frggmerttieopirigpsgaied-

St RO BampriOf BB aloD: et R B RPEE b SR bus.
ﬁ%/%@%lgggrgég{fg%ggﬁee 1 B HRRLR0 B8RS 288 sexeiRd.i Tih estain

yeast strains disrupted in the
cRMBlingane ths amiropcid FemtinionD 200 /congereativeer vNugleic agids
reduce/elimnate O-1inked gl ycosyl at.i -t he al bum n
engpsiipphidipse RALYRFREASS AL &5‘? W%C%I%agﬁ'eﬁ&y e%glﬂlr‘{ 8{1?1&(%1' YAP3 gene
as exenplified in WO 95/ 23857 were successfully used,
in conbination with the yeast PRB1 pronpter, the, . .
THSAoMFeptidd ofihe préseaidavention gae he oBIORYS P ¥BIO; agidadpined

90/ 01063, , t he yeast . ADH ' : e: s
iQ et Saned Ppoliel B poddis & bpride dsosigres
ABA SR ddniRE alnindRidsLEMhE: 16aT 102D géichatcogabahinstacalsns The

pronoters, |eader sequences, term nators, markers and
pobpeplidss whyc he amedifizp el edthep 1HEEE aTpFESHS: (FEL as post-
i nvention are.describ I :ARd VR 1
U@T?l?t&@?g PEQSSSSig SO a8 |1%%¥§%§é%@g§%§}% ed herein \g)f/:
hefariense art20 Stk nvdSenibnd arcewtll clesalted inrhebindests and in
cell, %E)ﬁti onally a yeast cell. tran(aforrred to EXpLess
rmreadqj dnmqglgg@ﬁh%r@t el 8% iRpd YHUBHIOUS fesqareh literature.
l\agtghyati)orﬁst ot R l%FéTElH a ?péiﬁildlé,s iﬁcﬂ@cﬁﬁ%' heSpeptide
present invention also contenplates a culture of
HabigsoRe, Gelangno agt istleathhins andrirecahimoalr cadiogpatermpini. It will

TG LML oL 8 S 23 USRS O o

@%}%ﬁ%k%eat iséverﬁ%ﬁﬁseﬁlea ivd Sl Rpida) WATsh, &gmé@ipdilypﬁﬁide
P eptide, wth the cells,” or without the «cells if

hieyohaivenbeetypts bf eodificetionsentRdlyRrpideamay benpayehed, for
expr essi on syst .are .kno nd_may, be_used, Shout
P Tarhg T5at 8f FELTOP S BREmTRory it BAd 77 yLhos
branching. Cyclic, branched, and branched cyclic polypeptides may result from
posttranslational natural processes or may be made by synthetic methods.
Modifications include acetylation, acylation, ADP-ribosylation, amidation,
covalent attachment of flavin, covalent attachment of a heme moiety, covalent
attachment of a nucleotide or nucleotide derivative, covalent attachment of a lipid
or lipid derivative, covalent attachment of phosphati‘dylinositol, cross-linking,

cyclization, disulfide bond formation, demethylation, formation of covalent cross-

links, formation of cysteine, formation of pyroglutamate, formylation, gamma-
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subtilis), yeasts (for exanple Saccharommyces
cerevi siae, Kluyveron7yces lactis and 30 Pichia

w@aws054289 , fil anmentous fungi (for exanple PCT/GB2004/005091

Aspergillus), plant cells, animal <cells and insect
cell's. 29 WO 2005/ 054286 PCT/ GB2004/ 005091 The
pr | B RHE HyiRRSativR %dlﬁe@lron
C%ﬁ%ﬂﬁﬁmnf@%hﬁéﬂaﬁ |ﬁgﬁpg@%%égg% |nse??ed |5Uth% hos

netHyRipE 0 Mnyaistybitioa, f DEﬁatp)dras rpegylafmle yeratsolytiar eprocessmg,
transforned mnﬁh a codi

hasghariPh RGO FEe jestendlh iy Behds-rua
%hﬁgetdr QR&dhi 8P ad¥Bbhaeias f ﬁ)r ﬂiét@ﬁ%f Qliditds OBrgdylyast and
nby el ectroporation are disclosed in Becker &
ublgaitieatien. (1990) Met hods Enzynaol . 194, 182.
Successfully transfornmed cells, i.e., cells that
contain a DNA construct of the present invention, can

FQRhérﬁ'l%fE iché@RabyntWRk Im&sieseovabekiniagaeisd tbahe albaim]h dysion
10 rethldﬁ;fronwthe i ntroduct ] 0
pﬂ»’(qzlnsemn(hnm@mﬁsiw fe & apeolec Gnetnat gt blp@zge&aé agifiaty such as
desi.r t sed
FERET R e
the DNA using a nethod such as that descrlbed by
Sout hern (1975) J. Biol. 98, 503, or _Berent. et Id
AdigBByl Bisbtreesatiopal rze@lﬁcatmnts SPFARPAFETADY PR dRIEGR FRHde:
of _the pratei h etk £
1€ g E R ki etd 6r &ﬂfxﬁ%@%@fﬂoh‘}@ﬁteb%hﬁﬁ 6 sing o

A&t 1 bo yeast plasm d vectors
N- f&@ﬁmﬁeop@%aﬁnaﬂ&ﬁdgnmmmséﬂi&mmnmblmare@es trethe amiing/acid

e Lrom S eleete Sy Sistar g ol o
a_]%? SAQ8: AT 6 eX?h@ﬁ&n | 7t SONBLeAth P SRt e 2R 1Nt R) a aBshlt of

Ncor por a east selectable nmarkers H S3, TRPJ,
kcﬁddx?yo@ﬁdhdislkBH ex@teasmnds Bﬁsalbgme?uap@ prefgms may also be

ngqedgﬁt;%ﬁ%ﬁ%g oReTig i o iR BEEphlc fRbL sl os a drg.
d A fhiared hind
ah@ﬁt%dgﬁtggugﬁ gglgga Sﬁ??f*'%ﬁ’s 01 at fﬁ?iﬁgﬁlcan '

a'ﬁi/rp'@/ ] trlaléovOBdr] cbmcu@m andliggletionnf PePeqieip. BoTATERIET of, such
RSB oh e SRR ORGSOt

1088 WLRH AL SfboRoried By RiFeend¥epdin. Anot her vector which
i s”expected to be useful for expressing an al bum n

fusion 30 protein in yeast is the pSAC35 vector which

| S des%fi f&%in Sl eep et al. Bi oTechnol ogy 8: 42
Q&gﬁﬂgL—%ﬁw‘ i s hereby |ncorporated by reference in
dpt %oly?éﬁticfeeﬁév(fmgﬂf@lcﬂbﬁﬁnaoﬁivpﬁA%"érsl ® afpdly;&zptlde capable of

I Sintegration class of vector, described
(Eﬂﬂa,yl@gne or more known functional activities associated Wlth tge fg)lfl ?enoth

pro-protein, and/or mature form of a Therapeutic protein.  Such functional
activities include, but are not limited to, biological activity, antigenicity (ability to
bind (or compete with a polypeptide for binding) to an anti-polypeptide antibody),
immunogenicity (ability to generate antibody which binds to a specific
polypeptide of the invention), ability to form multimers with polypeptides of the

invention, and ability to bind to a receptor or ligand for a polypeptide.
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WO 2@5/08028p1 emrent ary cohesive termni.

WO 2005/ 054286 PCT/ GB2004/ 005091 A variety of nethods
have been devel oped to operably link DNA to vectors

conpl enment ary honopol ymer tracts can be added to the
DNA segnent to be inserted to the vector DNA. The 5

V&cpaypepnide DidAinge bivkoyicahiraeti tien r¢feisned a byolineghtiag eixhibiting
bondi n etween the conmp|epentary honmopol.yneric tails.
RE S R G B A e BT To. &) ARGV o f (Tegipgtic
SRMIARI A A8 ARER! nfREBN! AR AR FEPTQVLAE AN in a
alternative nethod of joining the DNA segnent to
yatcdashiogicabhgsag eyitte ot withewtetoat ddpdmendy. e ha drucise agere

restriction digestion, is eated wit acteri opha

e erEads i el 38 3uoet b Reffioalt b e oAt s, bur
iltieer QIFYAEIRILY biatilak &MY BosdPidHehd@&HcBeh a given activity as compared
5 -single-stranded termni with their 3

togthe pRlypertide off {heirsessatinyentioss and fill in recessed
3'-ends with their polynerizing activities. The

conbi nation of these activities therefore generates

bl sthir @nisteltin ENE asegivmnih Susidh erdéid i tentheentldn SRS one

are then incubated with a |large nol ar excess of |inker
higlageal ard/ptherapeutis edivify esssclaigd withythe Thempeytis pigtain (or

Iﬁ%‘%@%ﬁ?gg@hgﬁrégg‘g@%@g%sﬁ%éﬁ'lz\asg@rmr%g%ﬁ%’I i gase. Thus,

the products of the reaction are DNA segnments
arrying polyneric ||nker sequences at their ends. . |
%@éﬂ%@@@a PERIFiES o Be FhRiET @%%awxq#'}%%mcﬂonal activity

MORIG ' h&id ' L
S A A L e e e
whlatas apsayeluessibberheiam. Spepificalbl, elbvmin fukioseprofeitishmay be
DNA nt.. nthetic li.pkers containing. a variety of
R 101 ROH SRUBUET e AU EP TS Greor Ralmig i ngy routncly
AYB) Eradhent§ 6P NThef i1f eONBS6! r i
de?i r g%]lﬂe 1Eway to e{r!r%glqik{ ?{/pl?fweélg %NA [ %hgg%gggarﬁgegapﬁ% tﬁﬁ%tr (I)wtgm
partienof analbichin fusion pecteinpiféhe HAentim, fortastivite usiog lassays for

repar.e i 0 use ol snnerase chain reaction
B EPROERy )b pRSol R PSSR SeG B R Mo
dIBurhini (FoteBt dvRd s diding BN tathuden @REYINBIok G bBarBdlBlhnid 8dion
is flanked by two specific oligonucleotide 30 priners
Repifedh of esmieleniéen, et epievitynueng gesye dmomnoint the art and/or as

SRAP . Th SPECkfhCaptd S [

ARl e DX A SRR WOUSRIAGREL Sl WOSATISR. .,

be used for cloning into expression vectors using

net hods known in the art. 31 WO 2005/ 054286 )
Ipcrditspo assapoderstbedhesin @ey Fyamples avf Tablsil) and otherwise

f gt i C . )

SOTSTPAALEfe] RS T AR BEASL LRl R i
froeing f dregiresensinaéreiori aplifagfieatserrlants aldaksvitied tegeof to

Hansenul a), Sacchar ces, Kluyveronyces, Aspergillus,
e@gﬁ d:fel@jlgglcgll actlv(l;ty and ogyTherapeutlc )élct?vﬁyn%/ef%er in vg‘ro %r in vivo)

related to either the Therapeutic protein portion and/or albumin portion of the
albumin fusion protein of the present invention. Other methods will be known to

the skilled artisan and are within the scope of the invention.
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WORIWaHB1286/CES,

Torul opsi s, Torul aspora, Schizosaccharonyces,

Ci teronyces, Pachysolen, 5 Zygosaccharonyces,
Trichoderma, Cephal ospori um HUPECT/GB2)04/005091

Mucor, Neurospora, Yarrow a, Metschuni kow a,
Rhodospori di wn, Leucosporidi um Botryoascus,

BRArdssion e IFusion FRERIMYCOpPsi s, and the |ike. Genera
I ncl ude those selected fromthe group consisting of

Ehe eharsn fydes protgapiof deaovhationyreshe odysedr smecempinant
BB 2, 0% TR 3880 o X Rl Sl Ty S TR ERS or &

Exnaarp bESmﬁfal celt hiae. SpeionAs, tRNEbIFRINAESs §creted from the host
vﬁfnsfornlng them are described in WO 03/066824 and
501/ 79480 (pp. 97-98), which are incorporated herein
by reference. Methods for the transformation of S
cerevisiae are taught generally in EP 251 15 744, EP
E@Se@ﬁﬁsshmdoﬂ/@e 20B181iR6Bsionl grotefns vdieaiplifie@ herteQryastaitedng

Oy AT NN i —
&%@gted%%@?mlﬂgng%e&en‘g\fﬁeﬁy (\gb 0/h mmg to

the genes for glycer osp e
ngdinedniogeniadelinkek glvoosxbeion py rthe atbemin dedotsixot! weas, strains

hosphof r.uct nase, trios t msr ase,
R e g e R E o0 ool a2 e EasusasssRaly
dseetia rcoﬁlbﬁfaa&w@th(t@e Eﬂ PR f pehRfer, RREIQABAL). 7 th6h leader
PRBI pronoter, pronbter, the GPDI pronoter,

ssfdench ;ﬁmmahﬁ@cb m%@&Q/MBNtmgymbﬁMﬁ tfmpmtars tlef LEU?

t t f 5 | at
SRRl 59008, BT PR S lon TR St i s
%K637E504( e. g. the pronoter of EP-A-258 067). 25

Conveni ent regul atable pronoters for use in
Schi zosacchar onyces ponbe are the

Lam. ne- ' rfromthe nnt
(ztgéxgﬁagt:séfa%g ﬁ%u gér%l?z{d%ﬁe@g& eﬁ tgrll()jlina‘zoici1 gﬁ?lgez% gnt% vectors
vulﬁas ZrelBBBdedndbd hefdl inaks mveepiessi Rk@ijclnh Wens/066824

OHB‘? s descri bed by Hof fman & Wnston (1990)
b o113 91 73980 Gy 94£6). decieenersspeicd ey by mtrigace.

Pichia for expression of foreign genes are taught in,
for exanple, Cregg et al. (1993), and vari ous
Tibkigrédept inpattémt alsd eroipdeds o811 85ptichelly a yeasoreflofaisedmed to

herei n q ref rengﬁg Pi chia expression kits are
R B fOHSh A9t6 0A AT P asabon fotsURslormed
h@é’t%e‘ﬂ@%&n&h‘ég‘ 'Jh@‘fﬂés%ﬁ’&ﬁoer%\én e{-}ﬁfg?ngr nf)ﬁfe% aﬁﬁﬁgf 3Pthose

I nvi trogen Cor’p., DI ego,
cpltn nqntwmslly raclrruni\eclA@II (C@lﬂllﬁ@@logalleemx) ncudtiregl or a culture
6 crob 132, 3459- 3465 incl ude .
P it OB R S ain 4 BLEBROMERATE r HACROPRPTRSHe s

s&odétt@the rRidAIR AN ToRRi e MK pepiidh, FMBL theWiits S&r without the

cells if they have been filtered or centrifuged away. Many expression systems are

known and may be used, including bacteria (for example E. coli and Bacillus
subtilis), yeasts (for example Saccharomyces cerevisiae, Kluyveromyces lactis and
Pichia pastoris), filamentous fungi (for example Aspergillus), plant cells, animal

cells and insect cells.
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5 EP 361 991, Fleer et al. (1991) and ot her
publ i cati ons from Rhone-Poul enc Rorer teach how to

wWe@2@sasessé orei gn proteins in Kl uyveronyces spppPCTE82004/005091

transcription term nation signal may be the 3
fl anki ng sequence of a eukaryotic gene which contains

PhOREire8 ipgiaihSs bRIdubdBRSGhl AR WaFITdakhRplAhtn 1Qding
pol yadenyl ation. Suitable 3' flanking sequences may,
segrencg dpgsried iy ghe; st ehigmostrae gene anfaguplabmid. | i Thieeasty are

' t ce . e . M
LR o AR B RE I AR Rl oy !
i doerkarplewieatvpoasien. t heleittsmifmatiangfoshgnal opycidey

. cerevjsiae(ﬁg»ﬂ ene_is optionally used. 15 The
BLTIPRERUIQR i disciared dh Brebete fn Crasenise (19907 iMethgds Enzymol.

pgnggg;sed Wth a secretion |eader sequence, which nmay

be’any | eader effective in the yeast chosen. Leaders
useful in S cerevisiae include that fromthe mating

e B R e b Bk R et St &) Diie gt he
¥scaPBrve RS bar6f RERif A8y R Mk Sovi] R BudsS

6 BARBE. cel
into the surrounding nedifum Further 2 sucﬁ | ea grécels
liepdtingl&romiibs mtoflu@iongdiap ekgicsworn enmsirtesen GSWERYn to produce

it 3G BASCriL. CRbS: o HE T SaecBagrer s ponten

A dACRP AREpreddibe b BRIOKA Ustls 4 Biibd Sich ks gt afebGibd by

| ucoanyl ase 11; car |l sbergensi s a-gal act osi dase

S.
f?qu@@},( K5) Vadtdls Rivh | B 50D et Bereahd! @andP8%) Biotech. 3, 208.
.25 Addj.ti | . hod f R i d
AR, B el o ARl A SR ol RO PR Bl 30

#ribsdind, | nvention includes pol ynucl eoti des encodi ng
al bum n fusion proteins 30 of this invention, as well
as vectors, host cells and organi sns containi ng these

n ' : Nt pi i on -a | el ude
R HESEPLHTE el BAERETPRSIVEI, BOPRRALPG R e
densrelty boailabie Bmtﬁ%tdg@na@}b(%% Sgdmélp}%rﬂa Icfﬂhb mﬁﬁ 9@@76 U3,

2005 4286 P 2004 e_pol ynucl eot i des,
Pygél%lg% gfﬁgg%%tp CH;SP%%M %ﬂg%ﬁ#%arwa%ym%%mgeda&n@s
bl . ; I
e R R R Sl nlRer s, YT, SEUNSEN s,

Mésasds pRS410s4iiéchre YoastiGentroieemsonss (YCpal or
retroviral vector. The vectors which can be utilized
to clone and/or express polynucl eotides of the

VEMROHO Inify \MBkRh Sdi3h Chofig f&ag%&&cfﬁ in yeast include

replicating and/ or expressing the p nucl eotides In
PPREOADS tpSceHS A, ipScibiSah ant @ CHdH YA vdlio wiedederarsited on April

esit.e 0 ,be replicat and/ or .exp .. In.
(Geradict! P pSestRl aBR ot Gobivirty | GO Gaiyeias Bputevard,
Mirabdag e irbii A1 101209 LidtWBEh are described in WO 03/066824 and
WO 01/79480, which are incorporated by reference herein.

Another vector which is expected to be useful for expressing an albumin fusion
protein in yeast is the pSAC35 vector which is described in Sleep er al,
BioTechnology 8:42 (1990), which is hereby incorporated by reference in its
entirety. The plasmid pSAC35 is of the disintegration class of vector described in
US 5,637 504.
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10 eukaryotic or prokaryotic, including manmalian
cells (e.g., human (e.g., HelLa), nonkey (e.g., Cos),

WO abios428@€. g., rabbit reticul ocytes), rat, hanBCEGB2004/005091

(e.g., CHO NSO and baby hanster kidney cells) or
nouse cells (e.g., L cells), plant cells, yeast
cel | s i nsect cells or bacteri aI cells (e.g., E

ol i) ., F. Ausubel al .
AEg e hodsplse fesh dev%wfdyto @eéaévhé%% @ﬁ\?}éﬁp rigotors via
Grh&H&S @Bgsﬂe"s roff Y - IIEHI%%@C” %%n?%ar?r}g)m tpolyrner
Sarbr ook et al. (1989) for exanplés o appropri a
tvastst @nshef ided &y thAmgmeMtoMswﬁlts theN@ctOéqr DNA. The

ver,, at when a et r.Qv t or

VEUF o PAC beBet Ge et it s PR B, hiflins dtween the
Bty hﬂdokol%féﬂ& tARMY fdrfh £eSRbRARITONAIMERE es.

cel'l s. 20" The host cells containing these

pol ynucl eoti des can be used to express | arge anounts

SN el s por e BB s rpids am gppmative
rhaﬁb@sﬁj@imﬁgtheﬁl%@égh@ﬁmo KY&)toﬂ@e TlﬁeO]DBItAeﬁgaﬁdt Ig@ﬁd:rﬁﬂe&(ﬂ)y
nmet hods known in the art or described herein.

enﬁenwa% UestEstion ebgastendih greafasu it fhasicsariasst 4n @NA
%}S B%e}f]t LA TR goqynkx%'sé‘ §d \{7}801‘? a‘{c? %%%h&é’ A A,
ect abl'e mar ker f ropagati a host.
Iﬁeﬂmehﬂg I ¥ -simelpbasnied tewahd IWlﬂﬁﬂleb‘e3 [ m exatuckadliitie activities
precipitate, such as cal ci um  phosphate eci pi. tat e,
a5l ﬁlwnae%-‘f?é|3§szn% Wikh ﬁxeerpgf 1R gRivities. tﬁ@ Spaipptiqneof
tRese AcitiBies {Hbro TR ag*aﬁereég %ﬁg@ dndidy BT &g&’h%hﬁg PR blunt-ended
appropriate packagi n I'Tne and 30 then
sepaessl u:aetﬁem intcabdted Wmheal lasge fhhlar préepnat liskdrimdelecuiseit the

shoul d oeratlve i nked to an appropr.iate

BFShR B o R B BRI Wanden ONA
Iﬂﬁ‘eé{ﬂé‘sc'sﬁﬁi hd@akisribghabe X PNES SEMse. Thlqlus?’ﬁlev\goducts of the
2005/ 054286 PCI/ GB2004/ 005091 pronoter nay be a

rsdction arg ﬂﬁ%tsegmamtel/cerrymg paivmetib liaker saquemnes aExheipleads.

t I h | anbda P
e BIOLBhGhdug B 1EE Gl 1AA° o P hhotng: BoRpR onvme
2R AR o YarA&hrésaiod W RNTLA 51536 DIV it 8 enzyme that
retroviral LTRs, to nane a few. Oher suitable

mpedieet Eerminhpdmpasiblawishvhase of the IR IsegdeB. arti san. The
expression constructs will further contain sites for
transcription initiation, termnation, and, in the

JyhaRGer itet tofthRihg & Whﬁﬁ?oﬂﬁ rbdtAetidig eﬁﬂérﬁz.cfe@ﬁe sites are
translation. The coding portion of the transcripts

cemeé@%da‘@glablﬁ drogohBYPDRef CRBICIFIAIONEES-a trans! ati on
initiating codon at the beginning and a term nation
codon (UAA, UGA or UAG appropriately positioned at

A [esientt ohy tthen@biyy fiepDNde it acdoedant® wvtittads! atvegtiorsf, for
i ndi cated, the expression vectors may include at | east
coMEPISHAcTHINE HafdBs PrePEGER ARk AS RONEgas chain reaction

291 ENEOF BY abfi TR dHC PSRy SERAS. 280, Ui@MdIe SYNHASRMoA the
DNA to be enzymatically amplified is flanked by two specific oligonucleotide
primers which themselves become incorporated into the amplified DNA. The
specific primers may contain restriction endonuclease recognition sites which can

be used for cloning into expression vectors using methods known in the art.
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neomyci n resi stance for eukaryotic cell culture, and
tetracycline, kananycin or 15 anpicillin resistance

w@ews®s542686 culturing in E. coli and ot her bactRCT/&@B2004/005091

Representati ve exanpl es of appropriate hosts include,

but are not limted to, bacterial cells, such as E.

E)@kﬂplarﬁtgemﬁ ofiyesscannBakdenbd h&fﬁlmnhhmabm ofehd present
fun Ils. such as éga t cells (e.g.., Saccharanyces

ig ve? @Sty For BRRIES SN, ngn fvs&qﬂwfo ¢ipe aisi L ipgrometly
ZRLELB) HanBSRED, x%?cjc}_ﬂ%o )F;EJ} ?ﬁu)%lqﬁi%pé lfﬁgééz_]%ﬂg C%%zdzda,

Spodoptera Sf9 cCells; I's sSuch
TNBTop£93, TcawlztlSmes Sc/wabsamhmom;edel?s Cafadonplcamt Reliysolen,

|ate cul.tyre mediu on ns fo e.
ARSI s fe Db Eer | DolleRnis P e Hificole
Jon®r e -bRova, PofariIRLeot | degenanstbht,, an mb%&%ndzum
fusion protéin of the 25 invention nay be fused to
Leuepinprigienp Entreasaws Sponidivholds Fadomyenpsisowl thy at@ oﬁremra
ro e|n f h vengion to partl ul ar
ifidt IBRE, SHea oOUE Ritey oS P Rahi e of SRR PRk
&»Bﬁb@tgb}@ﬂo@ﬁce@ Btveionots, tehianMeNTosilafgop aBxamples of
rokaryotic or eukaryotic cell, For exanple, in
etharorsyres vy Wiesh €deiripect tfﬁ@C@We%si'@ﬁ”of Exgmples of

oﬂ{eﬁ?tsgécﬁ‘est é?ndt Jﬁ@thB e nsﬁ%{)@g&%@’@r T gﬁm%%%er Y ?(%'7(%6824

amAiJIW(b 0t1W@4&® Q:qmm 48)swiioh predhedrpsracdd Helein bpvebidnosn nmay
be fused in order to direct the expression of the
pol ypeptide to the periplasnic space of bacteria

NSO ﬂlﬂeuﬁ HEn o¥g‘ %Sie\;zﬂae Ef@ta@@fzt%%eﬂi@?gﬁaﬁf 251

sequence, e nm tOSG ng pr oteln
744 0BRSS, 06/BRd (HO 0PLGS] gHad! sdipheaeeincodperat@EhiBin by

005/05 6 PCT/GBZO 4/ 005091 . si.gha equence of the
R, o SRHIEbE PTATR FE AG - FARTFiGe AR S ot i the
P@]’@] e'ﬁ@ eGAL9BRG 4320 ‘é@ﬁk‘éea‘?@] P Keki TRPP Wﬁﬁﬁﬁﬁﬁ the genes

Severa vectors are comnercially ‘availabl & for
f@xonsglywalddrydoﬁ -fhesplmte pr d@leadn@enmech \lwmkimSt,ectp}trh*eate
Ioc atl of. a protein ch as the pMAL serje
A S R T e e
150[1%&35!3 Dlﬁ&ﬂkﬁrﬁl@éj ﬁlﬁﬂaﬁlﬂa&mcﬂ ffa@toﬁ pﬁl@ér@ﬂn@n@ngo%ﬂﬁ@ » factor

ﬁolynucleotldes al'bumi n fusi on proteins o
p wemle)o ﬁhqrﬁﬂBﬁ@rﬁm@eﬁ the GUHE? pmnﬂptp@dhm@lp&a@moter and

uenc t ef QJ i enc
gl Blort St S Tbe o GRS 08 T ED S ¥eiBhs with maps of
SCi”eaﬁlhfé)@jﬂﬂighdt@ oBagHeL piodnotere Br WithSipsfredne BétivM8Sn sites (e.g. the
5.,576,195 and 5, 846,818, the contents of which are

PHEREETOT R Ar 382 d by reference in their 10
entireties. Exanples of signal peptides that may be
fused to an album n fusion protein of the invention

Convarde redubatable @aimaters fSﬁﬁsfeahiMlzbmda?ﬁmmfiybaﬂp@%é are the
i.ncl ude, but are not ted to, the MPIE-1 SI%A
@@é@éﬁ@@ew §.Promfich éroa% ntia% ooty £e%ﬁ‘ aggiesghed by Maundrell

q/eg SOy, " CRUHTDSEs AB5A18804 add e ShAMAL 9GALE e S8 2Rhe
promoter as descnbed by Hoffman & Winston (1990) Genetics 124, 807-816.

Methods of transforming Pichia for expression of foreign genes are taught in, for
example, Cregg et al. (1993), and various Phillips patents (e.g. US 4 857 467,

incorporated herein by reference), and Pichia expression kits are commercially
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( MLONSAVLLLLVI SASA, SEQ ID NO10) and a consensus

si gnal sequence (MPTWAWALFLVLLLALWAPARG, SEQ ID
wWOeN0E05428A sui tabl e signal sequence that nmay PET/GBe@4/005091

in conjunction with bacul oviral expression systens is

the gp67 signal sequence (e.g., amno acids 1-19 of

el Hala kirdda CsBiogen NBWD leck ZNeMr&% Ahd Menrtoges Gdih¢iBan

se t am, ne s hase or R as_ the sel ectable
]ﬁﬁﬂRgJFéilfo%% B %momées ilff?hfdﬁeA é@ﬁ AOBE- 1 Bleespnyg <l
TBREY NI SMJiCQB‘Pi%Sl My B8 Qisg. 3'1@5’ qﬂélﬁ@é(ﬁﬁfgrmatloﬁa n Hgnsenalla

Fespectively. An advant’age of gl utam ne synt ase
vestropsd 28nspendtive, avidblabidndtgrs deingeMOX1 maad FMDY; whilst

a6 TN e K HE T oA oV bl b s iR Bgulene Rorer

emrw«eo@&p&gﬁcﬁegnweﬁ& ﬁpmywsﬁckéy@ shp gl utam ne
synt hase expressing cells (e i nese Hanster Ovary

(CHO cells) by providing addltlonal inhibitor to

revent e functl oni n t he dogeno ene. A
R MeraEy RSCR0R) Mesll it g e aRR i fnarimts b e
élﬂt@lr ot gane Wﬂjﬁﬂﬁd:dxﬁﬂné rdped sl if6 R Eipt M0 BHIARA; and
/ 05807; W89/ 01036; W89/ 10404; and V091106657

WY%lﬁnfdﬁféﬂfh eYBigle; %él@nleag sequgnges mavh &rrexamples be those pfthe

%e%f: eﬁa%{?x%ﬁ hgh&lany, Add! §1.o0al, gy corﬁlo t 'Eg”&fs ypiase may
Vectors can e talne onza

@n@bpb@ldas thd pomdi&or tsirmmttivelyNtiley m36 bGIPLEH/ QSRS case

PCT/ GB2004/ 005091 Expression_and productign of

the tre@msHar sighali B des @ scaieririge 4068 géwség%%ﬂ yusgdt em i n

murine nyeloma cells is described in Bebbington et
al ., Bio/technology 10:169(1992) and in Biblia &

Mbdemﬂeah aBiuotie dhsioh .pr&einogay bé: 1111’[1@&9 @apressudcwithraesecretion
e present

ein incor ated, by r f
F EFRIVBRECa Ol by BT b k52 &ée%*rq E% east ARasgny dedadrs
ORI & CEe?evz.sSzH& MhelRR N6 B8 S5t ?S gze}tg ptﬁ@ @MFor) and

addi tional |l y enconpasses host cel
theibyteot leaders equBﬂ‘be§7 G119t Rech Ivadars i(cmslgrkvést) aaer eleaved by the
ed wi.th.one, or _nore het.erol

BBTERBrY pEgrane 187 & e Blo o Se EhRG Reara sty

© shbh 1B88RIKHIGR ROQVGE OF chidyiiie idetasel (RUGDSAisA8d 18P 62-
be a hi gher eukaryotl c cell, such as a mammalian cell

096086 (cranthdimar?1d836U6) asid phospbatase (RIH), thekpreysegiance of

ARSI R e o R iAo o L s ey e

ol I6 By Berl¥BY a?g@la@’fb@ﬁﬁbb \WIBL N ;medul jgé@s Kiihe ©xB essl Condtia
the inserte gene sequences, or nodifies and

&5#@6@3@@% the gene product in the specific fashion 15
desired. Expression fromcertain pronoters can be
el evated in the presence of certain inducers; thus

%{iglxgaﬁilﬁ@th%fdsto'}eizg NShsd A Soee B aR iR SR RS min

Fusion Proteins

The present invention includes polynucleotides encoding albumin fusion proteins
of this invention, as well as vectors, host cells and organisms containing these
polynucleotides.  The present invention also includes methods of producing

albumin fusion proteins of the invention by synthetic and recombinant techniques.
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controlled. Furthernore, different host cells have
characteristics and specific nmechanisns for the

w0 ca@sssase onal and post-transl ati onal processi PQI/aBe004/005091

nodi fication (e.g., phosphoryl ation, cleavage) of

proteins. Appropriate cell lines 20 can be chosen to

BRS YoBmhdl8otiRS | QAo DHbDS €alsi ARG ARBEhiPKO %?Js bodsshtetl hand

foreign protein expressed. Introduction of the

protfiedity ragtherls kapwnandicedre aci d constructs of the

invention into the host cell can be effected by

cal ci um phosphate transfecti on, DEAE-dextran 25

Nedcrt eckftir anké ectehtion negtieo Mrcexhinpied ambegatpdebmid, cosmid,

transfection, electroporation, transduction, o

PHESEIRITOmS: VIEY REFEURE AL IOT St YretoRbaaIchcan be utilized to
I Q&%% 0 SMED,

ggﬁ a%}él?/gld é:{x Bré???&ggé%lc tE ﬂ%fidggl %ﬁk/ﬁd&: u ab}é&%’sol ogy are

¢apaid6 )af eplidating pediof iespiekymg ot poiphededidehan thehbost cell in

| ypeptides of .the present inventi may, in fact be
BRisH B8 an e otidssore Bl b g B BB P P o6+ o
YRELD! the | 1AL b1y hRY/ENGOAPRASEINNE: MBS eC ™ lafly cell, either
contai ning the vector constructs di scussed herein,

¢ufkeryiotiv en tpkakaraitis pinehdlongpaeswwalign icaly (6.2.5 bewad 4e-g.,, Hald),
i tal i zed .host ., 37 WD, 2005/.054286. PCT/ GB2004/ 005
T A T s e

QRO bdbyHantiey EiBRSNcel BN 0f ReRkedellO(cde] Bt @116), plant cells,
repl ace endogenous genetic materi al (eég., the coding
Br &

yrasiuesHe.ansast eadls pobactagal eslla (Fae fapel i geiln fyvaspbgker
i i o e, .
%zg pc%%?ée‘?%{iéwpgﬁoz%% %&:e‘é?fz&‘x B%éjé%fn’ @rgén%t gﬁt{hﬁc%rgggs?%%ﬁés%d

eutrcp ern r enetic

Wiplgkisalendee -(9992) heh®r Sdngigosls @obinug¢lIBOYi fie examples of
sequences such as for example, an album n fusion
FPOUEIRIE WICLTh E0T] YRGIORS YRSS ObhPESSsERdi Neter Bopever. that when a
c . . NG ® o i
FPUARSHLSE a5 5} eea Yot Ry WO RR A iral BOpHRREH Gemerally
Wil yoetcdepid denpleyiemiighoat @llsal t er, and/ or anplify
endogenous pol ynucl eotides. 10 In addition, techniques
known in the art may be used to operably associate
I : j . I '
D R M FLARRICO R0, o B SRR e
dohamenfof thadfroteitnatsefud| ingdus exemplepl phasgimnicdls. diagnostic
pronot er and/ or .enhancer) w th endogenou .
SR LREHHEP 4o LEtRERRSs The BHHp ! Taistlajsd grlpurified by
RERL& Mho\iAn AYBE foRUs KRR, Nat i on (see, e.g., US
5,641,670; WO 15 96/29411; WO 94/12650; Koller et al.,
Proc. Natl. Acad. Sci. USA 86:8932- 8935 (1989); and
ijlstra,et..al. tur,e 342:.435-438.(19 .t he.
fid i tiods eieodie Bugiy B EORHoR bR dpleiigp mey be
$HBI8IBNE &ebtor ddfiami@Ntl E@édtasd mARMaRiragepasdtn in a host.
al bum n fusion proteins of the invention can be )
Gernlr elamid vagopoey be drodpest ineclyrtibiiatas sush|as a calcium

p%%lsﬁlﬁgeegreg%it%,l lof i(nng V@U)m’ﬁ%&%ﬁﬁ a Jﬁ%}g%glﬂbgd. If the vector is a
virus, it may be packaged in vitro using an appropriate packaging cell line and

then transduced into host cells.

The polynucleotide insert should be operatively linked to an appropriate promoter

compatible with the host cell in which the polynucleotide is to be expressed. The
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w@bwsphosel | ul ose chromat ography,

amoni um sul fate or ethanol precipitation, acid
extraction, anion or cation exchange chromatography,

i nteraction chromat ography, affuzity chromatography,
hydr oxyapatite chromat ography, hydrophobi c charge
profretagbayobe e kironmprogroapwndandnliedtdlie Bomoter. Examples of

h to d ts h f
FPmor TR otk IR0Be PR AR CRE e & SR i P and
RErbineRtd, aBe SvaopgRfyesdE this ?P@n&aﬁoﬂi dTBRYnsotak MeRtoviral

fusion protelns of the invenftion are purified usin
Ioms do msreea div.o métteyr sphble meemotsss Wil thedwappvie, therskilled

o, B SR ITPh BBl P Bihep ORaRL B8 A2 Ohusthifion

iheltiew eembtieahedhapd yrafelibed segidd, 3&%tabmﬁemﬁﬁng site for
colum, SP Sepharose FF columm, Q Sepharose Hig

trnslas PR g ceéxngm@mcm Qféhas*éwa}rlb@ @Xp@sse@bﬁb@@r@@ws gnay

PCT/ u
SRR T A s e W B covn
(UAAUTU GA' Sepha) eppropiistely }torsmdﬁethﬂﬂd:he Aattlof fhe Ipalylpyptlde to be
albun1n fusion proteins of the invention may be
?ﬁﬂsﬂﬁ d using the 5 process described in WO 00/44772
which is herein incorporated by reference inits
entirety. One of skill in the art could easily nodify
Abhéndicaae slse etqsmsiobe&cbctohsamiyrinolﬁ«b& atukasti anetdekectable marker.
|f| ation fusion pro t.he
Bitbeenan RGP PULa BrOvERhCEIE: HBlapE aypthase, or
ﬂe%}&%{d RRiTRYe b6 E8e868E edilf dulilte, RRAABEAS clidd) RnesYERdor
by reconbi nant techni'ques from a prokaryotic or
anmaﬂlymtnes:lsﬂaw ,gengsndbudiukiyring oin @(amgb anghotteeri dpgcteria.

east he ant i nse n_cell
REReh Ry Gt e o 5080 VR L0 Sl Smited 10,
wc&%p&émn smoes%eyueszz Sﬂ’b?tm@%y REDShBRSeRE Hotenpiies eRlls,
i nvention may be ¢ cos ated or may be non-

fyhgal os)s. av@das yeﬂsta:@ $ €ei ganﬁ’acahcwmyﬁesrqgfgqﬂ@%a@p@ro&’léiﬁ%v@fOJ is
£ t f
(3¢ XEALLED 2By BbP0sho hAet fs Afhch M ItbedBBAA T £ dn

SRdbpleRdSHr 04RS 86i8nal TBIS sudht as SH&| CORNDIBD, |2931,- had adwes
that the N-term nal nmet hi oni ne encoded. by

melapena e¢lish andplantaellan Asguentiaie peiuas rrgf«‘du%mr @%@@éltwm for
f ft t | at
) PP LI CHRRR AT ARORRG e { o7 translation i

on nost protel ns also is efficiently renoved in nost

20 prok otes, for sonE proteins, this p Qkaryotjc
BERs 8olyaugleriides epeasing ay fuiun fysigh projem of the

1ﬂ%1ﬂfoﬁ n‘i’e(r?'eﬁebﬁs?d"brk%r?a? ‘sﬁ/uteﬁl 4 ekggh Wﬂ? ahkdtehdidRAlization of a

i oni covarf ent bum n fusion
mpoeireoithe ddventien topeetitularcoarpdrtartisbddi mekarhiatic oi eukagyotic

25 prot f t
e deast e Sty G Maiek s BeqbimoRR Hom A gervotic o

eukaryotic cell. For example, in E. coli, one may wish to direct the expression of

the protein to the periplasmic space. Examples of signal sequences or proteins (or
fragments thereof) to which the albumin fusion proteins of the invention may be
fused in order to direct the expression of the polypeptide to the periplasmic space
of bacteria include, but are not limited to, the pelB signal sequence, the maltose

binding protein (MBP) signal sequence, MBP, the ompA4 signal sequence, the
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wheooa/ki2sé | di ne pepti de,

a peptide to facilitate purification. In one
enbodi nent, the nmarker am no acid sequence is a

pQE vector (Q AGEN, Inc., 9259 Eton Avenue,
Chatsworth, CA, 91311), anong others, many of which
ailgealcmqmcc iOéItHWpQMSMdDJEe cobishedekbrle br@ratoxic@ysubuait, and
ﬁ g i Ii‘ anIP ﬁaé 8618 -824 %1989)
i il pegreRs RERBHRS P 21 ovicdda! FEOmS &

pHilablecrat HRMeodkbtridien ff Fhdfh Proddi® WhicWAES diRePIHed8c218880n
useful for purification include, but are not limted

pba proiein, wah as shy, PMKILcterien pf eespesh deartionlanly lePML-p series)
ﬁiagl% ?foég g\IZeaC%qlﬁ aogﬂf){lalt (r%lsgl%par e Qlﬁtcoe?x&pggr%# ,géjolfgxﬁuc@oudes

@dlin ﬁﬁlolﬁﬁro(elr%éf) 1)113 dnvbntibe mdyl BClust@@o tH‘_eUpeIZB &fecta®lyase
al bum n fusion protein of the invention nmay

sighal rgatsage £ ingrease theesthpeney ef ﬁ)ﬁrr@%sgpns@@hmasﬁo&mn of such
B RLRALNin BxfinncBufEHASKAL! OO (EX! ABLHRINAS %1575 fo5 and

peutic agent~or a radioactrve net

a3phdl &nthe teenensuchwagh drerheradi an@rporaﬁéﬁifﬂlﬁl ref&éﬁdﬁ) |11€ Sheir
of . such agents are given in WO 03/066824 and in WO
Bfiirs4880 (p. 107), which are incorporated herein by
reference. 10 Al bum n fusion proteins may al so be
attached to solid supports, which are particularly
bsahpiks Ofbsigihaimmilhsﬁmj’mag rbedusddfto @atallpmioffusion protein of the

I ti des t hat d b bi_nd. t
BSeHBRGrairR Gruin seraeron sbants o prte ut are no
liRueNtb Othe MBUPH §fgha1dseau@&er¢esgl aﬁﬂmtd%mdbwt 28rSF G%Bank
limted to, glass, cellulose, acrﬁl am de, nylon,

potepsiony r en@mbcpol Mlﬁij/]laéhl offiede s@annpma pr ops;grahe sexﬁxence

PRIy AL PN TR bR B Giar Ry SidiRhieciSiee

(VP EWA WML CHLIARY. VRARARGe Sl 1D ov@l1 1RdVant 3@esles Yohal
as increased solubility, stability and circul ating

ternence fthat peasplest ysgﬁéptlm@un@rond@&h dagdavirdl wipresgenispiierys is
e P 7

R EB0L 8T S b JEen oo L 40 SLRERBRR AR Wmber

RAATIABD. (pp. 109 111), which are incorporated by

reference herein. The presence and quantity of al bumn

fusion proteins of the inventi on may be determ ned

Vae:‘d.tté.ﬁg é)gﬁﬂg@ge g]fu‘f\‘naxhe pep ‘TEI@P% Ptﬂ%‘@efe@taﬁg markers

q@al hpepirldes indért pfelsﬁﬁ:e h@ﬁ ¢hen dcuags bethicede isnlphorBfias Sor
The follo desc ti on shoul d be. consi der ed

ially

| rﬁ%ﬁﬁwey TeRECMEY . i | z eqQ %lﬁmnag%gnthase based vectors

are the availability of cell lines (e.g., the murine myeloma cell line, NSO) which
are glutamine synthase negative. Glutamine synthase expression systems can also
function in glutamine synthase expressing cells (e.g., Chinese Hamster Ovary
(CHO) cells) by providing additional inhibitor to prevent the functioning of the
endogenous gene. A glutamine synthase expression system and components
thereof are detailed in PCT publications: WO87/04462; WO86/05807;
WO089/01036; W089/10404; and WO91/06657, which are hereby incorporated in
their entireties by reference herein. Additionally, glutamine synthase expression

vectors can be obtained from Lonza Biologics, Inc. (Portsmouth, NH).
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wee@dnsess of various disorders in mammal s,

30 The al bumi n fusion proteins of the present
invention are useful for treatnent, prevention and/or
pr BCBGRRI0Y/005091

humans. 40 WD 2005/ 054286 PCT/ GB2004/ 005091 Such
di sorders include, but are not limted to
thxporboc yandpmoﬂaction\l\ﬂf am:hoclomﬁll antiteddiasy udhg eaaSBS exptishion

as | BD. Moreove al teins of th

SPutBat TRvE R selSoe derceaed B B o . ghetasholosy
dipS@88©892)4ndGR @ibmd & Robidddn HEHLARD, P%Jge Al Pgl 9@) which are
fusion proteins of the 1invention may De use
pesphipcerpoiatediyastarencal bumi n f usi on proteins can be

used to assay | evels of polypeptides in a biological
sanple. Albumin fusion proteins of the invention can

aths @rd3entUseshtibR alsdi SRt SRS coM VedtdrtoR sh@ds, R€ich
used to_neasure protein expression of the Ther apeutic

B dkaserdeseritsd aicipy @tl@.a«ddltmoalbh @rlmmltﬂﬂ%%ah@tl rficls foosiadming
Bﬁ&%&;&% 2 uén'ags oP‘fl?en 1on oﬁ LS}?&% %(1{013%%4 Wlthopne or

essSi1 ng trans or ma

infora Mtﬁbl@gb@alcoﬁﬁmph%mndw& [={o)Y pfomdtﬁe a@ﬂ)@bl NEthahbér) Ofising
proteins of the present invention can be used to test

f@ﬁbmﬁ}l%ﬁl Iyt lactbwrtt . e$heyBaw (el ean ReraehigherTewnaxysisi ell,
%i lla-li{ @(ﬁ? &#}&?Eézm cteﬁ tor BGES éul{ar otic cell,
ns 0

usi on pro e 1 nvent’ion are
Bumhl asdegdzasﬂ‘ceﬂher theviext cabincanThean @gﬁmy@no rcgl@,muﬁl‘ﬂﬁs al'acterial

et.i cal .modifie n| sns jnto
Fellodohorast ain gay e rfg‘f]%eno‘?’ eh Wé&ia&éﬁ]é? ?@rﬁﬁmqféhe inggrted
b@n‘%rbe?ﬁéhé&s Blex'h'bﬁgies FHEProd &R %1@ oBRd u]slroﬁﬁtj:t ih $he gsfpkgi@ic fashion
Freferred to as a transgene. |'el ¢ "aci d“sequence
désiethe Exmwanﬁomwﬁampmdmt@ﬂ eanbermbevated in the presence of
NScCr.i naI 20 r.e sequences and .ot her
PR ROAEE: M el Ot B mea R ElY FRfeSer e hatdg anay be

BARRHSAT Y Flifherddhé, NBF-RXPHES DS HAPE cﬁ%&ﬁhbt% é}fd tsﬁe%lﬁc
encoded protein. The transgene nay be desi gned

dieelsoismsh efOExﬁIees%ansh’UQﬁalt rrade mpstizangbationel npnonemng and

.t hat |I|t teS| re ery .fromthe orga
BPORREi TR 5 Bk P slrivisy PhE b uriow g orl B
&eimeberwﬂdsen ’aJ &ﬁdxe thei d&%mecﬁﬂﬁ&xﬁcﬁ@éﬂs Ad seedsingforting f@élgn
organi sm The transgene may consi st of nuclerc acid

petifeeraeesseer i ved from the genone of the same species
or of a different species than the species of the
target animal. The transgene nmay be integrated either

trodudtion s fgf mitlge aode anhandeit haid copaitidts bt e 1AW RhGnto
&CI d see%:ence is not_ otherwi se normally found or at
ol

RdoRoferaran hoetieelrd Py (AT Aot trabicrhent BEME-gettrn
ﬁigc!%teh' Hgnstf&:"i’l%ﬁge&tﬁm%r Qﬂﬂd ﬁ’l%hlaEe%f q{ashsfegtl& tr ?e%‘ﬁ%ﬁgra%on,

organi smi
transduction, 1n;fect1on, or other methods. Such methods are described in many

standard laboratory manuals, such as Davis et al., Basic Methods In Molecular
Biology (1986). It is specifically contemplated that the polypeptides of the
present invention may in fact be expressed bjz a host cell lacking a recombinant

vector.

In addition to encompassing host cells containing the vector constructs discussed

herein, the invention also encompasses primary, secondary, and immortalized host -
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whi ch the genetic alteration or genetic information
was i ntroduced into a germline cell, thereby

w@oemwkess286hg the ability of the transgeni c or gaPCEEBR@4/005091

transfer the 41 WD 2005/054286 PCT/ GB2004/ 005091
genetic information to offspring. If such offspring in
fallt @OssesivaisonBgiRl @irtic0irly thahnaliber aldian teft have been
genetic i nfc?rrratl on, then they too are t ransgeni c

cﬁng%ﬁ?féﬂso efglie On|TERiAcE BAPISPOYe Avite MARBRINER S ofheragding
B 5L AESPOSL S5 L pFLBPII AL Gty W,
|fn$imw puobdeih Cmeeisppmchmg fo the ’Blermyutkneprgmmet amrl/cbrrtb angtadd @metic

aIrea y SS the rec ient. In the |ast case

R SRR TaMEBLE GG Sayetse® ki as da cxample, an
erllfrfrﬁh Fadiby piolf@ﬂ of e Makhid @RRSpondthd foARS %@fagf:uuc protein
or gani smurér;}s be a transgeni c human, ani nal

meahlsrgle cHhe gracte outesiabiopsyally wssocite wwith ticfdngpgrtous
f 0_e] ect t
PP R G A Sl Rt RO Bo s PlriPRutass

and reconbi nant viral and retroviral infection (see,
U . S. Patent No. 4,736,866, U S Patent No.

én e@éﬁ@ey teckypapgsn lsrnewn an the 19 3ayHpparse@riei auerably associate

Sr5fUeP I e AR, § iadimlh P cusiPiay gD gpotein.

Br ot deghsnt Metvhadst Ithl:rédﬂ emdloar hdBirologgys N@ntr(ﬁzregh{bﬁ‘éa(@g .
Press 15 (199 %nﬁ The met hod of jntroduction of

RIRIpTcangdar gnhadsgianithsendegenous @ebmyrisakdcorseeiepe ergading a
TREBLI R Lr6R Ha rleﬁmrz%prr&erlbmhpﬁ%ew gh dsargrrr 70 WO
co-tr ansformatr on of 'e nuclei'c ac ul'es.
Petai] s dwWpr dEMIOpKollar er cyzir Qtaci et r dnahefidic G r86l83)32-

er | |Iablet one s in

it &ﬁﬂ% A el Pl BTF SU 45 B8 éﬁ?é%thesélacégsweof
qﬁﬁh al
P df vibicil ?ngr Putedly BRGS0 B fOARTR 1) 70480
(pp. 151-162), V\,hl ch are incorporated by refer ence
Cons ruct encodln

i R L R SR
Brifdd FrEEeNRcdrAShaRY cdll GPeRs b %ﬁikiﬁg‘!?vn methods _ including
therapeutically effective doses of the album n fusion
protoaium soHele apipeanel pracipitation.y aciil newtediet, | gronfor cation

I t f I
DUREIE, AP, Sk R S B o
prab@ion Of chidigatb s, i Oruffihifyf eCt:lhl@ﬁlaQ:fgréiﬁﬂy' S WdBxfapatite
viral vector has t advant age that a large

ﬁﬂ@@é‘?‘)ﬂ%’lﬁ%ohﬁfﬁéhqbé‘r B depfastion chremapgrapiheand lectin
d 30 {Addj.t.j.on ec
gv%rﬂg ?{r? %{a? viral I@e%to %Jdre %Eé’dmb@}?és HJB%A P erg%{n%%eedhlqﬂld
tthemuiogeiphy ETIRIC™) arag tﬁ)@m;ﬁsmcfoﬁﬁﬁriﬁnaﬁﬂﬁ.l y incells
whi ch have taken up viral vector nucleic acid. The
ext ended plasma half-life of the described al bumin
f‘ agr b . t e 0 B r . . .
eeﬁeﬁ A %btn?él gl\?lv g@)l(lgf%g éss%ﬂgﬁm;ﬁgggﬁ?m H&teh® or%he invention are
puuﬁed using one or more chromatography methods listed above. In other

embodiments, albumin fusion proteins of the invention are purified using one or
more of the following chromatography columns, Q Sepharose FF column, SP

Sepharose FF column, Q Sepharose High Performance Column, Blue Sepharose
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42 WD 2005/ 054286 PCT/ GB2004/ 005091 Retrovirus
vect ors and adeno-associ ated virus vectors can be used

W@sg00a/054286€ onbi nant gene delivery system for theCT/GB2004/005091

transfer of exogenous nucleic acid nolecules encoding
al bum n fusion proteins in vivo. These vectors provide
Fretdlingh SBlue @RIUNET Phedlyl BétHatdse FEGoUSH, MOAE SlehBaro@ Kk, or
the transferred nucleic acids are stably integrated
iMebyh heluemy onerlsirse” DAtasemeHe host. Exanpl es of such
vectors, nethods of using them and their advantages,

as well as non-viral delivery nethods are descri bed

i Addiedrailly, albuiD B3i00GH8RHsarfdhNAVeAADABH beurifit8 kising the

153), ich are | ated by reference herein. 10 .
EEAESY SFV@@@@@Z@% Wﬁﬂa%g*éﬁeregwesatm@t%wmﬁaeﬁ in its
o e S D S B RS aE AEHEE e therein
ifosesani e mirithatiioneafelitinga fupeepatcns erthfofnvt:mm ene
delivery systemcan be introduced systemcally, e.qg.

by intravenous injection, and specific transduction 15

f1btihie: PEidh Prdteind of M phabAShv&Rloh SnBMehbSovered from: products
predom nantly fromspecificity of f(ransfection

prefricerk dybyecombingah éeciniquee fipny ehipedkaryagiel br eylayotic host,

t.1 -ty pe essl.qn_due.to the transcrijptional.
AR O S anIC RERE A v oM Pt Mol FRRE P Pt an cels.
TRpeRiiog ugenehe st ampliyRil NAtd RBohbREROSrodhdtiodt f8Eedure, the
enbodi nents, initial  deljvery of the reconbi nant gene
pelyigirtides | off thedPiRFYTh INHEIFIGBUBEY o ighicosxlaed 07 ey Do non-
hej jte jze - e | very
SEIDIAR, " 19 QERULE CHEu A, AR Bfind OP REHRGARM Y Yaiso
Rafelet anSin8 28 nbaifjedanethioniiceresidtig Ghisomienjasstds@nreselt @ host-
Chen et al. (1994) PNAS 91: 3054-3057). The _
HiRdcBIRCESET prielsr Bt Sonelbrkoone gefe aftiBpfie N-terminal
ERRRCIHE tn 01 SO, BinsERATHBLNY oflon MBR05: AER i
SlgbveffiekbrgsFometnyiprotein afbdrdtanslatom énell 26katebtioseslis. While
eﬂ&cl e.is i nbedded. Where the al bum g fusion pr% ein
the N B FREB e B DI PN RAISeRLEIPEOvE! g most
bRIE btk AkorVRelcOpDieidN8hiR NG BRI taRbval %&@d&@g ﬁst iR ficient,

can conprise one or nore cells” which produce the
densuding ohube opturepeiohe aminoraid to whadh the hetetierahmethionine is
ne‘;ak;eglﬂs are.described in WD 03/066824 and in W)

697 %m{(%% 153-162), which are incorporated herein

by reference. 30 Pharnmaceutical or Therapeutic

Conposi tions The al bumin fusion proteins of the
Aieain ifesion pratepnof Beiisrenticnand ofntibadich éhat ithdi milbtrpedic

B0 BSNER hl BSh BBk BBEER Shbet f
a peptide to facilitate purification. In one embodiment, the marker amino acid
sequence is a hexa-histidine peptide, such as the tag provided in a pQE vector
(QIAGEN, Inc., 9259 Eton Avenue, Chatsworth, CA, 91311), among others, many
of which are commercially available. As described in Gentz et al., Proc. Natl.
Acad. Sci. USA 86:821-824 (1989), for instance, hexa-histidine provides for
convenient purification of the fusion protein.  Other peptide tags useful for

purification include, but are not limited to, the “HA” tag, which corresponds to an
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or intramuscul ar) injection or intravenous infusion.
The treatnment nmay consist of a single dose or a

w@basab428¢/ of doses over a period of tinme. FurP®EGBR04/005091

the dose, or plurality of doses, is adm nistered |ess
frequently than for the Therapeutic Protein which is
npitofeldetletl drah bhenimlucnzWhietnaggltitinia poesl OWelsbwrer ah, Cell

al_bum n fusi aon. py, in of the invention to be
a’&?ﬁ%ﬁi(&%bge‘a@%éh‘gnr‘gégét 3% desirable to present it as a
pharmmaceutical fornulation, together with one or nore
acceptable carriers. The carrier(s) nust be

"Factbeptaabilbtimim fishen peoisie of thzeinvgnivonpztyi bt eonjughtetihte a

bum n fusion protein and.10 not del eterious t he
Aol oS bR BB s S Gl byt e AT PSSRl ent, o
WRdrBleuBE ag8@l bing febioaliw Ietdddost @.E!, | 8piRNEh PFOSRM as, for
free. Albumn_fusion proteins of the invention are _
parnpleu? By Wetmplespt serht agengran BEeR on WA BE644 and in

ry ch ril. [ 4 { sal i ne
SO e R Ef bt B QAR RSy {Rfhee Sht endea
shelf-life in solution. For instance, pharmaceutica
conpositions of the 15 invention may be fornul ated

webiminn fuseppa fecieinh majuabasbe eitashedofo selid sHpROrtswaBlksh are

I S I ' r . - [ :
R G 2l BF ISR POl MABREL S1 Mol Mptiges st are
poeicby) thabihketopoepasdstetvald dyumirt sioageasink of ige invention.
extended shelf-life of the albumn fusion protein in
eotrlid PPRtmAngtuden sbut Adreyi Bty duRitrda 8y eglagshe cellulose,

A I [ ' are
R YR b L e R SRS N
i nstances where aerosol admnistration is appropriate,
the album n fusion . proteins of the.inyenti.on ¢ b .
A Bdeuby deaerggeR e oot et ekt b dbgain
F\ngfoﬁ FBRinsAARS ﬁix{énﬂi&pwﬂﬁ%nwmg@% 'a@@i&i@ﬁal%d%&%ﬁ?e%@uch as
phase of an al bum n fusion protein of the instan

imovened siubihiiyc stabiditycasbditoalatihg bisiengf thehallypebtidst or dévecased

br onchi ol es ,or S a Specifical l er oS0
ekl e 58T e RN nanaranor certpee B R use of
abReMyRLE uBL@N REokRbR iaf Wdeoi/nedsantpp. NVRIILI AN, vAfich are
may beé produced in a netered dose inhaler or

mestorroiaied by mferencecheiist sprayer. 30 Aerosol al so

i ncludes a dry powder conposition of a compound of the
instant invention suspended in air or other carrier

g&8 pravBhdeNariByudaeitylef alenefl fiyon pRstihs loditth® MviehGoA afhy be
i nhal er device, for exanple, 44 WO 2005/ 054286
RerynapebeuinoBEEYY, 2 Welk KaqypEtnasssy ey Wadh thertent | y

be presented in unit dosage formand may be prepared
by any of the nethods well known in the art of

ey svehy Polspeptidat hods i ncl ude the step of bringing

Into association the ?Ibum'n fusi on pc{,otein with the
1 c

Each of the polypeptides identified herein can be used in numerous ways. The

following description should be considered exemplary and utilizes known

techniques.

The albumin fusion proteins of the present invention are useful for treatment,

prevention and/or prognosis of various disorders in mammals, preferably humans.
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carrier that constitutes one or nore accessory
ingredients. In general the 5 fornul ations are

w@e@pasesds by uniformy and intimately bringi ngPCTGB2004/005091

association the active ingredient with liquid
carriers or finely divided solid carriers or both,
a}mdhtdlaﬁderis findedgshar yre shafini@dt foethps@boGtopenia, vWD and
Fornul ati ons suitabl e for parenteral admnistration
BIOREEHS: 58 25 1BDnon- aqueous sterile injection
sol uti ons which may contain anti-oxidants, buffers,
bacteri ostats and sol utes which render the f or mul ati on
afgreoysri @benihdnsivh prateine nfithd present jpiertion camde alqecbmJSeat or

and non- aqueous sterile_su nsi s whi.c i ncl
Sl e RS et CIE SRDEPR AU beTa prolSind 6F the

fiRrertib@biag e uB&Va@@p%ﬁ?ﬁ@ﬁ@&ehsﬁtre M%ﬁrmﬁ‘iﬁﬁox@ broteins can be
mul ti -dose containers or exanpl e seal ed anpoul es,

\WS%d & @$Sa§)1¢‘i'6|]fﬁg ek polyBeptids inya tb@lsgloale:dxmp&ﬁ a Albumin fusion

SR BB S b A0, Py b

QK@]TW memfeeprofeﬁl{ ekptE&6d 6Nthe THEMBSHuAE %Edtempﬁl'b@fmﬁ Protein,
use. Ext en‘por aneous I nj ection solutions and

w@/@‘e i adppsnipysiefe profeianirtbe itveshen fioni # seopaviirans cell, as a
a(gje agsggsﬁéji ﬁﬁﬁs@%ﬁnaﬁﬁx §P ﬂtea}qgstt &?1 Olger ap eo%logmal sample.

te i N po ower 1o Concentr atl on=or

fll\meledd‘ﬁa@le}mmah bﬁdaﬁmntshﬁﬂﬁﬂpremm ﬁws@t@brsdaanféﬁtséd to test
ornul ati on for the Therapeutic protein given the
thetaplagigal ashyitias dparsb qdﬁ?eégléxhl bi |toed by rrgny of the
aI bum n fusion proteins of the invention. As an

xapsgenic (Wganisms al bumi n fusion protein of the
|nvent|on conpri ses one or nore of the Therapeutic
preosginic orggiiansihat drprebo slegabimimiusian pbaeioabtiedhedhtion are

the.2 sis, of the potency of the al bum n fusi

ARG &R 0 o] o T Yerits bi3fnig M et modified
Bgahiing intWhHi@ &%ﬁlﬁﬁaﬂtm&}& RBEGRWALIBE ¢ crEHe‘ﬁlc Ngash 385 Y
half-1ife and shelf [ife of the al bunmn fusion
tlsa@tf@mds c%wbageedﬁft mactetrml ipfofteherefrateiivte aFherapegenec The

n _an_al bu usi on
BT aPie B BT T o iyl 65 F o b ipgioner
HRERaRe Wduendel BhcEbther Ait14E M ak mémaal aﬁnfrgﬁsmﬁheﬁ’fma be
units 30 woul d represent a greater weight of agent but
RIPESHOS Y eotimend pEAteysien rangesecredign cddthe ABcaged protein.  The

TR W O —

Mty tigit faciliieeydetbcbiers fdrk the dr@ami;tﬁ%fr a6t b ﬁfb‘éiu@ff pI@duced
package insert referring.to the extended el f-1I
ot henerearipmnes  Bemomepidke PI9odoHiimh eiges. s o rsquan@fethe
i
Sl NP dya%%eglggg [ RS Bgﬁ%dlélé atlg%gmcad&th%& from the
geetnmeroattlw samm@edwsgdnt of 4 dikferayt kpdctesabaoiiatpddid of the target
ext end prol onged, shelf |life of the_al bumn

. %@Plon%gﬂ‘r %ti’ég?%%e 183y bhigtserdiat eithes at slpcks pha eenesrs where dhat

PREKAGELRY cﬁ@%églﬁéﬁitc%l is ﬂo??‘tﬂ&%ﬁ% B aRP b kBt the normal

advantages o bum n sion
Iocus for the transgene.

The term “germ cell line transgenic organism” refers to a transgenic organism in
which the genetic alteration or genetic information was introduced into a germ line

cell, thereby conferring the ability of the transgenic organism to transfer the
41
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wo p@bms428at si de of controll ed hospital,

proteins of the inventions, such as the ease of
storage for fornmulations that may require use in the

of fice conditions. 10 As descri bed above, fornul ations

of the invention may be in aqueous formand may be

gmmtiednfmdemm tessfyptiag ildeath cffspemprt dmd @ossabd dvomd or all of
ignificant loss.of . therapeutigc activity. The.

oD GHETEEAD 6 TRRAing Resdotioh (07 it TaAtESHifppgavisoms.

PHLEVROEEON0Ofendi S BASEStIBh ma1y5oedﬂo§é?5ﬂjﬁ>r e 65ER FDrgdni®¥m to
exanpl e, any one or nore of "the di Seases or di sorders

vihaal ths ectipientdictonghyfosdgn hlytio shd partiv@aningividuat roogfientn or
ffect b t ot
Py R ERa sy b sBh Y S By R e s Gase,

fHeSilRAR: QiteidDcQf gdnB endyrbeabie@bd(di Bk fhah Wisd @five gene.

pol ynucl eotide") in a pharmaceutically acceptable
carrier. 20 Ef fecti ve dosages of the al bum n fusion

t | h ' .
e PE o)t B E RS R i Y Bl bl
Ksﬁ@vbfé pfo@lubé&b%@ bnvdrley aft dishrah ﬁﬁﬂi’o6§ Smsluchlng transfection,

paraneters as, biol ogical half-1jfe, bioavailabili tIy

alﬁatr@mattqns ;mlcr%%lleﬁéﬂfh eS| W@e@ﬁgamf CBWF YR ishan j ¢ells and
S | [

e SRRE vl bl o St RRed ¥ AT PRERNE, Epg866:

prot @hr@n’aNd/ 6r6(m;80]’n Mlilhm brd®. Wil P93)ié eorentibrae@) #06-633;

dosed in

preeér el fla‘?ﬁ S'rféﬂt neg cégﬁﬁgtlﬁ"g ngfg&fia) %IE‘%% ngRoffene

| ;pﬂepﬁm& Wb%myawe{mg SRIMbREREL B bYy N %lzd%ﬁztng%%ss

treatment w't he 30abumnfu5|on protein and/ or
(i@lwnucl edthedecthaone)f, itttrelustidgre aff ndeleiovercyd frémments into

hod of administration, t edul i
R ea e BRte S b orRRen F SRR Bhotiregod which fevours
B ﬁ%ﬁéf&fn%i%ﬁ%f ﬂﬂﬁFieeﬁﬁc?&é la¥igl ﬁHRH\ElEs f DetaRed PARB&ures for
herein is thus erm ned by such considerations. 46
MOdR0i05/ 0E4gBE: RATIGB004¢ Q0508 ilabier toeampkiled in the art,

determpin n effe |ve anou 1 an

el B Dl B S o BRRY R per 402 BBF 1SS Plent No.
5 B0b 907 N dditnaExbsilaton IEvERMVCOR)3/669828 t AHIEW CROTI79480
bi ol ogi cal activity of the substance, the age and

@i Jist-16R), trhéchpae isRtnorathé by refereasskereiBndi t i on
requiring treatnment and its severity, and the route of
adm ni stration. The frequency of treatnents depends
GeRd Theppyber of factors, such as the anmount of

album n ftusion protein or polynucleotide const ructs
GeRtiictcapeting epuREsiisiog Prefeins oftherReentgn chba Hepd as a part
B gttt B0 AR TS SR SR S O
fAQicatretet. nGne hymbadhafor or viveingrodnetidnaot.nucleic acid into a cell is

by use of a viral vector containing nucleic acid, encoding an albumin fusion
protein of the invention. Infection of cells with a viral vector has the advantage
that a large proportion of the targeted cells can receive the nucleic acid.
Additionally, molecules encoded within the viral vector, e.g., by a cDNA
contained in the viral vector, are expressed efficiently in cells which have taken up
viral vector nucleic acid. The extended plasma half-life of the described albumin

fusion proteins might even compensate for a potentially low expression level.
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wee@soesaekéy to nmanmmal s and birds.

Al bum n fusion proteins and pol ynucl eoti des of the
present invention can be admnistered to any ani mal,

i ncl ude humans, dogs, cats, mce, rats, rabbits sheep,
cattle, horses and 15 pigs, with humans bei ng
particularly preferred. As a general proposition, the
| burd n fusi on otein of the invention will be dosed
A B o B e T o e p
RécOiBiraht %EHeaaaﬁxrar§ts9§teﬁ f@site tFaneftdestt &3oobhAR fll€eic acid
unfused Therapeutic protein. The al bum n fusion _
probicelep senepding albuminnfusivm preteinse radvunt alfesusertors patvide
.simul at e .contd nUOUS,i Nf Ysi o fo"classic .
et B0 MTE R S S PO oo Gpics e
ket infgtatéd it d kO Eiron@Gbindl DWA Alf hkgrihbstl USE@Anples of such
prot ei ns_and/ or_ pol ynucl eoti des can be are ) )
Heriorni metbpespiapmg them. o theippdyaptpges, 4 Bigtap appyiral delivery
' ISt L1V, dDET ' [ rd 1y,
SLIoBE it ERORIn R ATRY) B0hidtas BEIPOVRIRE Y, 151-
t $Hnstehned inpapoda)ed Byuebdrdnye heveiras an oral  or nasal
spray. "Pharmaceutically acceptable carrier” refers to
a non-toxic solid, semsolidor liquid filler,
Bhd! BBfverPRGARSY B 'aNGerXBLRE Qb Al i
auxé|JI i@laFﬁ gg&gny. 'Iah% ternm "lggreg{}? lfgr gw fggslblgg)é%tem of the
heestion caafteristroducaddete opat@oinbnisy phkinomb80 ofhiethods.  For
i ncl ude intravenous, intranus [ aperit oneal

ular, intr ,
PSS 1 o AT AL RS 2 s, S PELI Sfem can be

i Gl AR sBAtallRf 5] O infiNOuL00RADRIZRB specific transducti
PCT/ GBZ%g'Z/ oogogl gAlq{aﬂlulrl%i n fus) g{ri pr ot ei ns and/ or uetion

pioltlyen pedteint indds ddrgeth eclinwesurs qedomeinanttyo femh t splebificity of
dm.nj.st er ed b t ai ned- r el t h

PHELC GRRPTIHEY B o 255 d58ee3 4 REeWE BT % A8 ol type

&Pes338) due b Hehtr A Lrip el RYLBEEY BeERicss eamrdéﬁgeé@?@s%ion

5 For parenteral admnistration, in one enbodinent,
ehibe greapiarrechesoion combinsiian thgieplor Inodtheruembedimgatsi sitial

%egléf?;g)eo%gtgg reg(:)jx}ql 1%13%1‘[' engés rr&)fg 1ﬂ'%itrj;cf wﬂfl .irtﬁtlr']o%u?ﬁ%rif f %? g}erﬁmmal

N a unit doSage injecta

et tiiiteOldcalBEs P ERNG exAmpl, ti@ngtns idelysry Wiehftleddcan be introduced
phar maceutical |y acceptable carrier, i.e., one that is

biorrikedss (60a Y- t@‘lﬁém@ﬂa?@ ehby 1@@@5@@6@?@ (e.g. Chen et
FENSON PSR SERLRNSS SR LBSABBLLEL S RO

thetapyl | ahbtort ajahi conslst yesstodsiiinof thacgandedeldxr@isybtogh in an
agents and ot her conpounds that are known Ioﬁ‘?lf?
WEFRITRF | CBlsl: OT AR COTHEIE fetiPFcrelopse AU Butiehs thei gme

QoL RRicRdAAb Y iLRahd A8 £ls[ OGN EAnOR
be Izdmﬁ]r(f?és]lt er eech%Pone or %n cglﬁ%? nati oﬂﬁ Wlﬁ?%l Tot h%?auced
intaetr djpent fecormpieats celly, beigi n retroviral vectors, the pharmaceutical
preparation can comprise one or more cells which produce the albumin fusion
protein. Additional gene therapy methods are described in WO 03/066824 and in

WO 01/79480 (pp. 153-162), which are incorporated herein by reference.

Pharmaceutical or Therapeutic Compositions

The albumin fusion proteins of the invention or formulations thereof may be

administered by any conventional method including parenteral (e.g. subcutaneous
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fusion protein and/ or pol ynucl eotide agents that may
be adm nistered in conbination with the al bumn

wo e@somm2p6 ot ei ns and/ or pol ynucl eoti des of t hePCT/GB2004/005091

i nvention include, but are not limted to,
antiretroviral agents |ike protease, reverse 20

bf RBSHIERLAP Bjcdith 00 IARLeRNE 1RS§RAD Mhe Rt @, consist of
chenot herapeuti c agents, antibiotics, steroidal and

pomglstdose pHaplusiy of ¢Fses aviitaareried of 681y e Ruttharaore, the dose,

T BHPALTFLRE, € PRRR R Heah i B bE e et

Bﬁﬁﬁﬂ@&&mhppmfﬁ&ﬁi&&ﬂﬁmﬂhjch are incorporated by
reference herein. Conbinations may be adm ni stered

ei ther concomtantly, e.g., as an 25 adm xture,

SERR' At B! YoRH t ABROYS! BRGH et b
sequeﬁtﬁa ?Q %ﬁ%£y$1nc H%egﬁ%?éégntatlons |%Wﬁﬁ$éhto ©
scheingstartd abde ,agentssirable tadmesensites @dph@gﬁthﬂmalaﬁ)rmalanon

therapeut.ic m xture, and al so procedur in which t
eR R G L ot o e pRbEr cPERRS annThe chyhD) it be

%cﬂéﬂt&lﬁ@eﬁ%ﬁé Yons€ oﬂbem@éoﬁnﬁﬁﬁﬂé}ﬁmﬁ %19@&1%1%11{ ﬂIsfo%V;?rGQihSand

lines into the sane individual. Adm nistration "in

naztrdﬂahamw o tHeuretipeants thetead esTmaﬂIMeﬂ@eqamqs avill be water or

m ni,stration of.one.of the ds.o en Y
e e Sl SRt Aeh e et e, ag e I0gL domsgat of fe
B@ﬁt@zggfdd QaRey wéh @ﬁlmcféufohﬁﬁﬂah@ﬁ)ﬁlﬁ)ﬁéuédu@ RErriers such as
sui table use in the present invention include

ﬂ@mﬂpo@rrogmwﬁe@m@t@s malftfe onofhey dsatpje explwinns becguse of their
e)ﬁ ﬁé égquhf ﬁnsoﬁlft SCtF VrEnd0Rudn agll%msn i Ivgqn%éjo%mﬁ)ns of the

ose. n certal n e

fnktsitim paobeioRgulatddiel inpaiivdch egidode foraf, fér@stance, weeks
i nvention are adm nij stered in conmbination with 5

erfnpiths proppess imegrerieds befra kedng denenesrd- eot i de reverse
transcriptase inhibitors (NRTIs), non-nucl eoside
reverse transcriptase inhibitors (NNRTIs), and/or
Poratutamas ic&hhﬁiﬂ@ﬁﬁ a{tRlnsij . fudibee piawsienhayohe ateparddr akindesto

a_phar maceut i ¢ or kit comprisjng one or rore
Eo0eini REFRT Phahif (o Bife Ay ogR PRgEn T aqueous
fRALBALENT SAﬁoglsE&ge(PQl%\ﬂa%%Heﬁq fe O?Qﬁ'ﬁﬁlz&it {HREBS Therapeutic

conpri si ng um n fusionh proteins of i nventi on.
pteimsreat ingrkedlysioceasteed dr widldngsd efierclosibaitm&lA.s) can be a
notice in the formprescribed by a governnental
agency regul ating the manufacture, use or sale of

RO HRBEQUWHER! Sero)] RInAhRELEAH P ?ﬁ’ﬂé%ﬁﬁte W GlbuRah! Rion

reflects approval by the agency o manuf act ur e,
prsteinsrofdle mvérdionmamin fommilaicd by adrpsns uiihy stagdage meocadlluys

crihed the.invention, the s read

{RaErL S5y e DYET e ot S0P ey oL S futhn
Mbiesh o @ PhaXhtd B eRIonVahie is ichpdbid oAt by anikhi&T €ntBOthe
intended as limting.

bronchioles or nasal passages. Specifically, aerosol includes a gas-borne
suspension of droplets of an albumin fusion protein of the instant invention, as
may be produced in a metered dose inhaler or nebulizer, or in a mist sprayer.
Aerosol also includes a dry powder composition of a compound of the instant

invention suspended in air or other carrier gas, which may be delivered by

insufflation from an inhaler device, for example.
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Wthout further description, it is believed that one
of ordinary skill in the art can, using the preceding

wale@snsg286 on and the following illustrative exeeplGe2004/005091

make and utilize the alterations detected in the
present invention and practice the clained nethods.
Thefdmbladvhnmapeokiangndx depressntef én ehvdesageform fihd alayybe
oi nt ,put 25 certain, e di ments, of t resen

Reur ooy a5 s e B ob s AL BB i ahgetheds
RABNANARE §tB8 of 8ABLIAEfito AssdcRiof tBE LRI fud¥APRItSn with the
Preparation of album n-fused |L-11 The reconbi nant
edriemnthat expstésiss amevelc tore JepEEAs5 ingnelipAYE6 4B Iganasal the

een, ..30 describe reviously .i.n.. 004/ 009819. -
BT Kot hT RadF e MR BanER sesosiion
56 QUENC Brgralisentelith Aguill Rerrikeast RABIdividedesled cafdrst di€both,
yeast ADHI term nator_ providing appropriate
andhers i eepssaypslampredhe Birductao WO 2005/ 054286

PCT/ GB2004/ 005091 transcription term nator sequences,
is described in WD 2004/009819. Plasm d pAYE645 was
Ehrgeddtieds t suitbhyp| fot | paremetah bfveiniesittioh C tihddadee nayeeus and
Afl'll and partjially digested with the restriction
R AAREOUS THertle IjSH#PTE $EUtioRA il mdH tcontaipRi-OrKignish uffers,
e e e A e R
eaibient; adpdqueais aml W@-adRode FEd]le napetigaswbrhwhishinclude

AfLTTH ndlllI d the DNA f t i Si th 5" .
SRFIOine HEn5 ER8 (BRBMEARSHEL o1 PafRImHATE GPS 26 Dppiesenied in
UL B3 RIulaSse Raladtetd for ckh@iphf dehlel Mhie%,t\ﬁg@or syringes,

fragment from pAYE645 was then cloned into .
il taky e retdred ip RBR2eke-dvied t(dyoribilisetly agndition trequirie@bely the

t he. pl ' 2302. 10 Pl id 2302. . di t

B iR e 95T SRR CA e BT LIRS ey
prie| Bt 8eh  t IERERERRHs emdsiore kelulba in@ NABFenMohE 4y be
DNA pol ynerase and dNTPs, and religated to generate
mbresed o DR2UGEoWdiras MagagsOBanBBtiNesmay cortain thedhamrpdutic
Sl SRR SR UL DL IS et Bt e

1RInaE 88ddstpidBZD 3SmiPhtaniod A6 THRBAEER: Wekeihi Heal tigeekiended
wth Blnl, the recessed ends were blunt ended with T4

sorum palf-ifreedissted iy repuyrd thegbumpi fugigh egoteids gé therinyeaation.
pl asm d pDB2534. Plasm d pDB2534 was digested to
conpletion with BngBI/Bglll, the 6.961cb DNA fragnent

Asgl atrethlaMhehipaliaghih susitrepotein wothddubdreiostchameiess one or
ol i gonucl eoti de |inkers, VgeS / VCOb4 and VC057/ VCO68
ragyeof g EhSHIReEHE ArpeRISRAeRS, B dosee seybesslcylgpd on the

AR R R T SRR s o

ToREREGTe BrotdisEGhilldtaking ififo account the prolonged serum half-life and
shelf-life of the albumin fusion proteins compared to that of the native Therapeutic
protein. For example, in an albumin fusion protein consisting of a full length HA
fused to a full length Therapeutic protein, an equivalent dose in terms of umits
would represent a greater weight of agent but the dosage frequency can be

reduced.
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VC054: 5' -pCCTTGAACCGGTGAGCGACTTCGGACTTGTGAGCGTICTCT-
25 CTTATCCAAA-3' (SEQ ID NO 2) VC055: 5'

WO SAFOIIRTCCATAAGAGAGACGCTCACAAGT CCGAAGTCG-  CTOAIZGBT603/005091

(SEQ ID NO 3) VQ056: 5'-
pCCTTGAATCGATGAGCGACTTCGGACTTGTGAGCGTCTCTCT- 30
AHTOGABAs 3 cdnSie@itldds NDthedihvaAdh thay be packaged together with, or

5' - pTCAA CCTAGGTGAGGA. AAACTTCAAGCCTTTGEGI.CT -
eI RGO AT i AN AT GRS t ogextonded
%%Eéﬁg& D)Sﬂ\@e o2 %in VB0 H A2 86mPSAdnEB200%y: 0QR8de, such

GIGATICTT@RAQEATATE Gy RCARST ATTEACadAARGBgAconditions, such

TCAAGACCAAA! 1 \GITTTCCTCACCTA -3 E D NO, 6
B R TS O R P CONA AR 2 ey hrgied
$neemt QPG Mbakid GusickOp@tatts df thie Anddhtibal d Susle iemRBliSs. or

PCR prinmers CF59 (SEQ 1D No: 7) and CF60 tg}GS?Egbl D No: .
nazkageeineerig erdgried afldresd thewartiselar pdvantagonaf uEiHsipn

as. an term um A . fusi j :
3500 b S0l FHED e L8] B2 DR o gt may
fegiie gl igtthageldneusida congslthidrigsping, Miieoroffdde conditions.
proline fromthe 1L11 10 coding.region. The DNA

Aedawribed aoveatropiatioas ohdrcemygItas) m&%g?e igpagigeous form and

8 s B i R R ks T cfgnificant loss of
GHEGAGE

BEGEEC-3' CF60 Cial albumin IL 11 20
5' - GGCCATCGATGAGCGACTTCGGACT TGT GAGCGT CCAGCCGAGT -
CTTCAGCAGCAGCAGTCCCCTC-3" A master m x was prepared
i ' iNBGhehBE R Bt Rint A QM- BtRentMTE &
B PRy Risg T MBS ent Taq.B DNA Reases of
disdrdere r(ash. as] fo2 Bxafiplehanyl bl ox BMe of 1Dp gliseaeBpay, disengers

.ong, .100n was, added.to 49L of reactigon.inix. . Th
AigHIGied TR B, Sspeiis s iBiset R A iRV Siekiohaf OF an
SHGhEr nSERPraeS JI11ReLARAEGCh 8Sa bolvhavestideenRbaihg aatalfhen
for 4 mns [HOLD],
fusion protein of the invention (“albumin fusion polynucleotide”) in a

pharmaceutically acceptable carrier.

Effective dosages of the albumin fusion protein and/or polynucleotide of the
invention to be administered may be determined through procedures well known
to those in the art which address such parameters as biological half-life,
bioavailability, and toxicity, including using data from routine in vitro and in vivo

studies, using methods well known to those skilled in the art.

The albumin fusion protein and/or polynucleotide will be formulated and dosed in
a fashion consistent with good medical practice, taking into account the clinical
condition of the individual patient (especially the side effects of treatment with the
albumin fusion protein and/or polynucleotide alone), the site of delivery, the
method of administration, the scheduling of adnﬁnistration, and other factors
known to practitioners. ~ The “effective amount” for purposes herein is thus

determined by such considerations.
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then [ CYCLE] denature at 95C for 30s, anneal for 30s
at 45C, extend at 72C for 60s for 20 cycles, foll owed

wbyo0s/0f428% D] 72C for 600 s and then [HOLD] 30 BCX/GBh@4/005091

products of the PCR anplification were anal ysed by ge
el ectrophoresis and a band of expected size (0.59kb)
was observed. The 0.591cb DNA fragnent was i sol ated

I% omﬁ%%?@%% gg% i Eé%@ §Lgl Esgcan%%nt% bCéI gﬁlvered can
RETAERR004/H08paP éf fabies RIS 1HF _EsBpE, ﬂ@&:h@ﬁ&%@ L86cture

to conpletion with the restriction endonucl eases
%gil bllolagllcal agtivityt tlethg . S8 ktander é@m&ﬂ andhsvelighy atf gtie ipatient, the

pDB2541 |/ ctor
PGy o ony B P B e PR P ae YR astiy bt opouts of
SREURHEEG. WaThe fRIcAVhdIeofyeadmedts Sbiingg ipbih @mun{yeagﬂmtors
pPpSAC35 general ly disclosed in EP-A-286 424 and

%’é}?;cf#ﬁ Beed appuig) ebplbumin Esiog protqlmgmpomwlv@tedm Gbsipcts
I

%T%luﬁsn%ﬁgagéerr %gsgg’i gsn %gssgﬂe ehe\l%gé %EP a gégf?%eomg‘%;%;he

meEisé hlﬁdurﬂnﬂldlb@aifeﬂsesnhﬂﬂ ﬂlﬁuﬁpbf d@he edlldd d&s&%ﬁiﬁ:d by the

whi ch had been treated with calf intestinal

WB@WE&’?&%@"‘H%Y%QF}%HM asm d pDB2569 cont ai ned t he

Not | expression cassette in the sane orientation to

the LEU2 sel ection nmarker, and plasm d pDB2570

Albntrdn rfedon peoteiptand epqlyressiotides af skt tpeesent irdvention can be

opposi te orlentatlo toth LEU2 sel ectio ker
@é&mﬁ iméﬂ?g r & dedrgh daFﬁg ‘?H‘{ Rrﬁéﬂ‘ed

ﬂléilnmjalsqggllﬁdé M?&so honedats agica, fard SAHHIR %hee?)l BMAL Morses and
fusion into pDB2243 Tinearised wth Bsu36l and

mpas, tiithl Hiynans bgjeg pedicwiatly préferdéd. | , whil st at the sane
time adding two "TAA" translation stop codons at the
3" end of the IL11 open reading frame. Plasmd

RDOBLH3 pr cgj’oﬁ‘tibﬁ Usk YIba8SE BisRRtbrbRiDH RS InvaRRd #aT bOfosed
WO 00/ 44772, which contained the 20 yeast PRB1
lpwentonehe makir basgs glths unfippil Th@rlamtﬁ@tm@tem) oV adisthistered less

rl.at t10 nn SCf | 1 ON
PEREARL ) P BN DR RROR  lpe b ARER B 28 of
thSERehfbiNere au%mamu%am(t?eﬁ@ t Mﬁmlalél):omnmg $nfWeiSn of
as follows: 25 CF61 Bsu361 albumn 1111 )
"slasgodors ! TNGGEST ArcrassnasderceT grdeddocdggtical inhibitory
AFJEJCCCC-3' 30 CF62 Hindl 11 1L 11

Albumin fusion proteins and/or polynucleotides can be are administered orally,
rectally, parenterally, intracisternally, intravaginally, intraperitoneally, topically
(as by powders, ointments, gels, drops or transdermal patch), bucally, or as an oral
or nasal spray. “Pharmaceutically acceptable carrier” refers to a non-toxic solid,
semisolid or liquid filler, diluent, encapsulating material or formulation auxiliary
of any. The term “parenteral” as used herein refers to modes of administration
which include intravenous, intramuscular, intraperitoneal, intrasternal,

subcutaneous and intra-articular injection and infusion.
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5' - GGCCAA GCTTATTACAGCCGAGICTTCAGCAGCAGCAGTICCCCTC- 3
STOP STOP 35 A naster m x was prepared as foll ows:

wWQ soses 2 PCR Buffer, 10M PCR dNTP' s, 0.2M BEGEGB2004/005091

0.2M CF62, 2U FastStart Tag. DNA polynerase. 1L 52 WO
2005/ 054286 PCT/ GB2004/ 005091 of the ILI1 cDNA (10pg,
Wbipgin fusign prewvgs addOngdlynadeaiideds tie idHntdh aré eR6 khi@ibly
m x, .The total reaction volune was 50L. Perl dn-El ner
whersiered x| vptagsdaciiase prsgprarivell ats thase | depgtibed in WO

f 1N . . .
GENBESTCat VED st (. 120 b Phunich QRN CEE R hrein by
atfere@@.5 for 60s for 20 cycles, followed by a [ HOLD]
72C for 600 s and then [HOLD] 4C. The products of the
PCR anplification were anal ysed by gel el ectrophoresis

apd pareagegﬁ fmiB%R8EE dnSdEeehBodRERD )ﬂl%%&iﬁﬁgfu\fﬁﬂ- protein

The 0. 59kb DNA fragnent was isolated from

wgdipyolzepsiarside Tformelated geneyalle hp ndkisgnt dtithe #esired @BEEe of

101 Inc.).. 10 The .P f nt was digested to .
B B4 bt IR Fe Rt P S E R smiihsieh Sieedtlstod), with o
BeaaRdédtically hicepn@le herid; BOKBnd fag BRn-10Rk ol @a&bRdts at the
Into the 6.19kb pDB2243 Bsu36l, parti aljlé%/ di gest ed

dhtaseHhntdeancentestions eDNAYed argrisreompatiblerweidh ethst agmédients of
Beoomangp, T RbC Ry R ROk FELf oA RRLRRIER: MR Snetuae
geidetiad hyentd s6d o8Rd cofplirdd-1B&6ard Adhoamdiodbs Gelcbe@ubYo the
Sleep, D., et al. (1991) Bi o/ Technol ogy 9, 183-187.
Theapewigskh Not| C-terminal al bumin-1L11" expression
cassette was isolated from pDB2568, purified and
ligated into Notl 20 digested pSAC35 whi ch had been
Thealtednini fukioaaprotdimt esd/omablyphdsghiat afetheciheaitiohgmay be
g asmd 2571 contai.ned the Notl expression cassette.
erec REOTE 9T et G RRAIOR oVith Qthep (theTaRaUEE 325 e BN

AREnP LRSI RIBR Sy hRMRED egbhie Rt bnay©XRN 633 i
casge te1nthe o p}ésme oriéejgnet ation %ngyt )I’%e E%%&rﬁ’ﬂered i
sehlsosticon witr Ker albuieastisist rdesmsdastibio pelynuciedifdles of the

95/ 23857 95/ 338 nd, WO 94/ 04687 wer e, 25

B SR et T REdCT AR bt GRS SefES BK? Biateasn, reverse
PhifBRpteke, Gltedthse (HH0 hhset®RP t inhdiBiord 03ndRdtherhPButic agents,
transformants were patched ‘out onto Buffered M nimal
wibiaiies, ( BeMvidalesodi bed-daroidel r yatitinflanamstoriss, M coaveraional
%%Jme\{%ﬁe%c %Lgéntél, %%1&/%16 %era%ggtic treatments as described, e.g., in WO
03/066824 and WO 01/79480 (pp. 132-151) which are incorporated by reference
herein.  Combinations may be administered either concomitantly, e.g., as an
admixture, separately but simultaneously or concurrently; or sequentially. This
includes presentations in which the combined agents are administered together as
a therapeutic mixture, and also procedures in which the combined agents are
administered separately but simultaneously, e.g., as through separate intravenous
lines into the same individual. Administration “in combination” further includes

the separate administration of one of the compounds or agents given first,

followed by the second.
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i ncubated at 30C until grown sufficiently for further
anal ysis. 30 DNA sequence of the N-termnal IL

wda 1e0al0b28é n f usi on open reading frane forns SEQ/GB2M0NB/005091

15. 53 WO 2005/ 054286 PCT/ GB2004/ 005091 Amino acid
sequence of the N-terminal IL11-albunmin fusion protein
PlsarBERSAO] ebnasitiohe suldatie fod Gse 5n Ad peesati thvseipre im;blde

of the mature N-term nal
arnPsitioBEWhEBINGE af$ve W@%ﬁg@al by fu3| Hn errel [;9¢ &hBunt

DirKE St m
LIPS PN A e
QARBRIORRECQLE wmmmﬁ@mpmapﬁmswz@ésmmwmmn with

LGGLHLTLD WAVRGLLLLKTRL DAH 'K v/
TSR CREK VNV PET e ROEACREIORE, P R G ROIbitors
DGOSR LA ORNRNL RRUVRREVNNRTASH drfd/or
@@@FL KKYL YEI ARRHPYFYAPELLFFAKRYKAAFTECCQAADKAACE' L
RiSteBEE RDEEASP BAKQRL KCASL QKFGERAFKAWAVARLS  QRFPKAEFA
EK\L/KEKLVTDLTKVHI'ECCI-@LLECADDRADLAKYI CENQD S IS
CCE

KR -G eldal VP ADIL RS AARRYESIKIMEKAY Ay i Gddror more
LYEYARRI - | PD V VLLLRLAKTYETTLEKC CAAADPHI%C /—\1
EodERhaes 3lited with one or more of the ingredients of the pharmaceutical

é%%&%& IR BRI TR SLr RECTER el

INRRRGE SEtEVRERT YRS B EER TheHARI oG TE SEKERQh K @FaALNBtd/by a
KHKPKATKEQLKAV MDDFAAFVEK ETCFAEECGKK| Aﬁ QAA
E@HEEGW%@‘QU%&@T@E theh@apr g, i 05%8# Fpaoguticals
~ope | a
S‘010 1?,1?%)18 {jﬁr&%\%& ngflﬁ]lfc%o Hgtéc%ez rgigﬁtﬁe r%c ef\c%fal él}% 80 Andcy of
@mh@tammhseairaummf hiimard admigistratiorpr ot ein is SEQ | D No:
19. 54 WD 2005/ 054286 PCT/ GB2004/ 005091 The ami no

aci d sequence of the mature C-termnal al bum n-1L11

Hﬁ%ﬂngn g@fe?&lﬁij RedSibePE@e! BvdRior2Othe same will be more readily

understood by reference to the following examples, which are provided by way of

illustration and are not intended as limiting.

Without further description, it is believed that one of ordinary skill in the art can,
using the preceding description and the following illustrative examples, make and
utilize the alterations detected in the present invention and practice the claimed
methods.  The following working examples therefore, specifically point out
certain embodiments of the present invention, and are not to be construed as

limiting in any way the remainder of the disclosure.

Example 1: Preparation of albumin-fused IL-11

The recombinant albumin expression vectors pAYE645 and pAYE646 have been
described previously in WO 2004/009819. Plasmid pAYE645 contained the
HSA/MFa-1 fusion leader sequence, as well as the yeast PRBI promoter and the

yeast ADHI terminator providing appropriate transcription promoter and
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5 Exanple 2: Purification C-Termnal [L11
Purification The CGTermnal |L11 fusion contained high

wo ewsloss28d clipped (i.e. not full length) mateeT/aB200k1005091

was purified using the standard rHA SP-FF conditions
as described in 10 WD 00/44772 but in a negative node

whiesehyioh henfitigboseqoascek, Nistdeecrfdeawh WU gi04/301819.  Plasmid
fl owm hr ough was adjusted to pH 8 and 2.5n5.cmi and
IPdedeldSoivan digosisdared compiation-ith dbgirestHsione angyimel B and

i t t e Thi in a o
18055 AT AL IR 0 S SPREALEd BPDNA nsmen
fecbomptikinguil Iveesidi of tlea yeabt tRRB1 podncter iandnte tdieumin coding

SRR 0% SPIYS MPTRIAD LR R deiebbr bR B esgwpfication WO

@714@'7‘7’25“ icﬁc i gl i ef NAE t il
\(?\)/as t he nﬁ%so n%%%t%r‘g?lgaéﬁgz}gﬁzgilgfg? (%Pt%ﬁe rlgd aggﬁﬁﬁgﬁ Cg%ﬂ Vi the

gl g aethe [@as DS proatager quid7the INed% 4R MA fermirktor was isolated.

rifj J e.A 2 he N; inal 1.L11 contai ned
e il SYRTrdmatt, S5 PSS O ity ol it e
VI rgiR 581 RiecfNONI elsmas Wegehte bBe dlasnW@ pDB2302.
00/ 44772. The majority was in the flow hrough but
Plasmriid ipd230duras digested ta eompleties exiglh Rpck.Sholi and deb6.19kb

luted . usj the standard el ytion f i ni-n
st st oS G v P g VB THOPA i
2nd aRTPB) dndaelipd fof deBekatiSplagnigtpDBEIGE. I Plashi fiBR2565 was
equilibrated in 15nmM potassi umtetraborate. The DE-FF
wagarispdit with uSiahg thehaecestadngadd W Blugt iegded uvitler T4 THYA

e usrod 2 _ ' _
P leh RS AR SR, 2l SR ORGERN Bhedihtnaass Plasmid
M)’MSB@ N&{s li:ntériseﬁ’?ﬁiﬂf BbA} the ﬁec_(etss/qaleelﬁ)s_v%% Bhent ende_ Witth4
N-term na - usl on otel n contal ne sonme . Cl | e

ARt r POAYmeTRER sﬂn& n%{%%afr«np disgtrdafutesnetgsi Rgsaid PDB2534.

B1SERADBEST e LR LU RGEORNRY ity BhEBBBANIHLL o N A

nditions. Free rHA renai ne
Tiagmetthesplafadsamah ligptedt tei ond of ttive Gdubit trendpld wldsonucleotide

3058705 430 A CB30ONF B 406 020 s he TP, S B0, or
V9550t C0HE MBS BTNedo forbré'hiteg{ﬂa%idtpméﬁl uted at pH
2.5. The eluate was adjusted to neutral pH,

concentrated and diafiltered against 300mM gl yci ne,

SR S PR AT G Cpliph R AL AR ik B,

char@stEry” SEEID ﬁqugm' nal N-Term nal N-Term nal

Fusi on Fusion {Type A) Fusion ggylpe
VC054: 5-pCCTTGAACCGGTGAGCGA CGGACTTGTGAGCGTCTCT-

CTTATCCAAA-3* (SEQ ID NO: 2)
VC055:  5'-GATCTTTGGATAAGAGAGACGCTCACAAGTCCGAAGTCG-
CTCATCGAT-3’ (SEQ ID NO: 3)

VC056: 5.
pCCTTGAATCGATGAGCGACTTCGGACTTGTGAGCGTCTCTCT-
TATCCAAA-3’ (SEQ ID NO: 4)

VC057:  5-pTCAAGGACCTAGGTGAGGAAAACTTCAAGGCTTTGGTCT-
TGATCGCTTTCGCTCAATACTTGCAACAATGTCCATTCGAAGATCAC-3?
(SEQ ID NO: 5)
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wor®s/08s 85468.

B) %Purity by SDS PAGE and colloidal 77 90 89 bl ue
staining Theoretical Theoretical nass Theoreti cal

85468. Measured Measured nmass post-translational nass
85471. Good 85471. Good nodifications mass 68000-
vavagkence for correct evidence for 70000. primary 5o
structure. correct primary structure. N-Termnal N A
AP ATCT TNCASEGO el BeGliendA GFOA TINICGAGCCARIGEI-n 73

TR TR @%P%EJW%Q?A@?TéD?,SﬁQ fDlNO 2

Non- Reduci ng Gel and Western Bl ots are shown
Figure 11. npl e 3: Pharmacoki netics of

Aalshupenof asléanarulllﬂ QBN svas exesigly ndifitted Higmmrl 00pe Ll to

04 ST P THAE0 3 pPH B BSSRE py na Cro0

(SEX/ICBRO042)00&0 Qibélgf[éﬂ feallwd eheallid 1tdDNEA tb éjafedlmddadmmri XNl-
per. group .received Neunega(r) .1L-11
e AT B - Sat ierised ik By e 18 o e
sémg f e deleting él'u{”c@ Qﬁbogﬁgdﬂ% Q-tkFanke 1%11%16 %&ﬁ’({he IL11
f'es Wer e or t determnationh of the

cbéjﬁge@mweThaD}@bnecjuechsf eath hdmet wae aaddlats:5 mn, 10
mn, 20 mn, 30 mn, 45 5 mn,
| h, 2h, 4h, 8h, 24h(1d), 48h(2d), 72h(3d), 5d, 7d,

9lld, and14 d after i.v. admnistration of the.
respective test substance and at baseline, 30 mn,
| h, 2h, 4h, 8h, 24n{8ANMEGH( 2d) , 72h( 3d), 5d, 7d, 9d, 11dand14d
fol |l ow n]kglE c. Iuieacleaden. The dosedLbF Neunmega(r)

CicATasd \ B LR e 8 cc-

S5chl
CTCGAGTTTCCCC—3 ’

CF60
Clal albumin IL11

5°-GGCCATCGATGAGCGACTTCGGACTTGTGAGCGTCCAGCCGAGT-
CTTCAGCAGCAGCAGTCCCCTC-3’

A master mix was prepared as follows: 2mM MgCl, PCR Buffer, 10uM PCR
dNTP's, 0.2uM CF59, 0.2uM CF60, 2U FastStart 7ag. DNA polymerase. 1pL
of the IL11 cDNA (10pg, 100pg, Ing, 10ng, 100ng) was added to 49uL of
reaction mix.  The total reaction volume was 50ul. Perkin-Flmer Thermal
Cycler 9600 was programmed as follows: Denature at 95°C for 4 mins [HOLD],
then [CYCLE] denature at 95°C for 30s, anneal for 30s at 45°C, extend at 72°C
for 60s for 20 cycles, followed by a [HOLD] 72°C for 600 s and then [HOLD]
4°C. The products of the PCR amplification were analysed by gel electrophoresis
and a band of expected size (0.59kb) was observed. The 0.59kb DNA fragment
was isolated from the 1%(w/v) agarose TAE gel using Gene Clean III Kit
(BIO101 Inc.).
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10 Measurenent of IL-11 plasnma |evels Plasma | evels of
human 1L-11 were neasured by Quantildne(r) Human |L-11

wo consopascay (R&D Systens, Catal og No. D1100) . pATiG82004/005091

assay enploys the quantitative sandw ch enzyne

I mmunoassay techni que. A nurine nonoclonal 15 anti body
specific to IL-11 has been coated onto a m cropl ate.

St andards and sanples are pipetted into the wells and
Tary PCR- TINAr &s@nénti svabodipestdsly to heomplgherbi Witlz eifie restriction

T T e

915111 g RdAadetr DReA Wakhent t5etdatiphlagnid polmt 0

reane ny unbound anti body-enzyne reagent, a
substrate solution is 20 added to the wells and col our

ATPrOmEns neh SR80 iooShe Sef SePIBE DY, O ibhiefec Mg
I%Aﬁjsr@%nleﬁ'l ?mﬁécqoss@ﬁn tEPeA-mselmranusdemaad rb@osmai asnar al.
a ITe O

fused vs. unfused protein inra
(TH) iieffecmb s Oandarld7 deVhadidaks Mol Nﬂéﬂ@l@al%es-lﬂro%&ll-

oncentrati.ons ver.
SRR R T R o LR gREb DR BT By PFRend et nto
A&t diddged pSAC3EIwhitk hadrteepsteated witie calfiimaitmat phatphdtase,
i ntravenousl | evel s above 100 _pg/ nL can be fougg for
crentiag TR AHFEOD! GRAREL fe N regaresipn | PSS gR gdp same

ogfeg tafti8£ t? i e%lﬁ: P?f %%ctlbﬂjn%ﬁéro Q.n(il1 Z)Iasﬁ“ﬁ‘d t 2570 contained the

rou animals treated
Mbemmmmdsyﬁe in'the bpptsits ofienthtien Néhﬂég &2 selectidn yedip
reach their peak around 6 hours after injection and
stay above 100 pg/nL for little 57 WD 2005/054286

];IP é@i%l X tfﬁ 62 &% dEﬁ d&o@%ﬁf thETOUr eDRA. to He&loned

al umnfuse I L-11 group reach their
a3 eak-t@hited afbamdd fusion M}Q@Bwndmayﬁei&wﬁb Sye3alcod pgrtially

for just y The cgl dneti, G »

e HbT W the i FRRRIREE N eL b8 GRlbEn stor
Qné Bt I‘E:bb’ee d T nt e 13- &pentfea@hgdﬁghQUDsplaﬁmﬁapbezz43
har macoki netic results follow ng i. dmi nj stration

p‘xlemnmyﬁ(d@crllbtd in patene @mmlo@IW@rpWMW% evhich.cpptagpeg Hhe
3%:2' t3IP%B] hgrlomoltelrf S“ndv‘% e yeastzABIigl ter(xpﬁa}torS&)gox%é’d %plgx%pnate
transcription promoter and tramscription terminator sequences. The DNA

sequence of the CF61 (SEQ ID No: 13) and CF62 (SEQ ID No: 14) primers was

as follows:

CF61

Bsu36l albumin IL1t
5 CCGGCCTTAGGCTTACCTGGGCCACCACCTGGCCCCCCTCG-
AGTTTCCCC-3’

CF62

HindlIl IL11
5°.GGCCAAGCTTATTACAGCCGAGTCTTCAGCAGCAGCAGTCCCCTC-
3’ '

STOP STOP

A master mix was prepared as follows: 2mM MgCl, PCR Buffer, 10uM PCR

dNTP's, 0.2pM CF61, 0.2uM CF62, 2U FastStart Tag. DNA polymerase. 1L
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Medi an 0.11 3.32 Range 0.09-0.15 0.30-6.52 Term nal
hal f- Mean 3.31 22.79 Ilife (hr) Std Dev 2.30 8.07

wok@sam28 12 22. 08 Range 1.59-7.01 14.73 - 35. BGI/GB2004/005091

AUCO_14 Mean 162,686 5,421,764 (hr-pg/nL) Std Dev
60, 920 513,997 Medi an 156, 014 5,552,217 Range 99, 915

F G5 gt AZ R 0gg 1 qrap: 35 iy SRPRTLI ot BOBuL. of
réqpgiboninixlVe athebthbia] 425ct3A5veiBe WisdSQEv. 1P4:k10816d; Thérmal

Medi an 540, 825 379,975 Range 274,200 - 760, 450
Céfs/lz:r £660 Wamg)gx@mnecm ﬁﬂlom'sed})qw@ge meah Cror 4omirg [HOLD],

Al GEE) @irRTo0 S0 abs, ARGHaRs DRty Fragy ot 72°C

80ty 90540800 35 10,0 M s S GO

4PRCT/ M@éﬁdﬁ@&ﬁﬁdPCR@m@g‘&@f@n {vlerelaha@stcébyrgﬂadlecalobHMeﬁns
fused I L-11 an resji dence Mean tine

angd @ ag of e&@ectﬁdsﬁl%@ﬁékbbwaa olz@r\zed Réms@ S@kthNé
V\égolgoliaﬁegﬁg m ﬁe@gi %@ﬁ%@?%faseﬁﬁﬁ%éﬁ aldar@eflevial ﬁ_'ﬂ Kit
(BIO101 Inc

The PCR DNA fragment was digested to completion with the restriction
endonucleases Bsu36I/Hindlll and the 0.55kb fragment was ligated into the
6.19kb pDB2243 Bsu306l, partially digested with HindIIl vector DNA fragment to
create plasmid pDB2568.

Appropriate yeast vector sequences were provide by a “disintegration” plasmid
PSAC35 generally disclosed in EP-A-286 424 and described by Sleep, D., et al.
(1991) Bio/Technology 9, 183-187. The 3.53kb Not#l C-terminal albumin-I1.11
expression cassette was isolated from pDB2568, purified and ligated into Norl
digested pSAC35 which had been treated with calf intestinal phosphatase, creating
plasmid pDB2571 contained the Notl expression cassette in the same orientation
to the LEUZ selection marker, and plasmid pDB2572 contained the NoA
expression cassette in the opposite orientation to the LEUZ selection marker.
Yeast strains disclosed in WO 95/23857, WO 95/33833 and WO 94/04687 were
transformed to leucine prototrophy as described in Sleep D., et al. (2001) Yeast
18, 403-421. The transformants were patched out onto Buffered Minimal Medium
(BMM, described by Kerry-Williams, S.M. et al. (1998) Yeast 14, 161-169) and

incubated at 30°C until grown sufficiently for further analysis.

DNA sequence of the N-terminal IL11-albumin fusion open reading frame forms
SEQ ID No: 15.
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Tabl e 3: Pharmacokinetic results follow ng s.c.
adm nistration 5 Neunega(r) IL-11 Cterm nal al bum n-

wo a®sas4286 11 N 6 6 Absorption Mean 1.14 16.5 PCT/GB2004/005091

half-life (hr) Std Dev 0.76 8.5 Median 0.81 15.0
Range 0.35 - 2.12 7.7-32.5 Term nal half- Mean 4. 67
18.0 life (hr) Std Dev 1.43 3.9 Median 4.40 19.2
Range 3.07-6.67 11.7 - 22.3 AUCO 14 Mean 122,093

Alif®4cid §8que(1char oRYé NitpmShal IDe1-al8mis GusiE3yre0m is Wexdented as
118,860 1,665,227 Range 95,376 -172, 688 1, 113, 203 -
S§Cﬂﬁﬂﬂg4@5 Geometric 119, 635 1,670, 725 mean Scatter
factor': 1.24 1.51 OCnmax (pg/nm) Mean 8,098 30, 590

Std Dev 2,468 - 9,091 Median 8, 061 29,420 Range
gt§42 11,117 21, 261- 44,730 tmax (hr) Nban 5.67 28.0

Aguing agid Séql?a%geg 9%81? bl 2%6’%}%&;%;188% %gcl)p(r)otemo rms

sheymees: 14-11 Ctermnal al bum n fused IL 11

GPPPGPPRVSPDPRAELDSTVLLTRSLLADTRQLAAQLRDKFPADGDHNLDS
LPTLAMSAGALGALQLPGVLTRLRADLLSYLRHVQWLRRAGGSSLKTLEPE
LGTLQARLDRLLRRLQLLMSRLALPQPPPDPPAPPLAPPSSAWGGIRAAHAI
LGGLHLTLDWAVRGLLLLKTRLDAHKSEVAHRFKDLGEENFKALVLIAFA
QYLQQCPFEDHVKLVNEVTEFAKTCVADESAENCDKSLHTLFGDKLCTVA
TLRETYGEMADCCAKQEPERNECFLQHKDDNPNLPRLVRPEVDVMCTAFH
DNEETFLKK YLYEIARRHPYFYAPELLFFAKRYKAAFTECCQAADKAACLL
PKIDELRDEGKASSAKQRLKCASLQKFGERAFKAWAVARLSQRFPKAEFA
EVSKLVTDLTKVHTECCHGDLLECADDRADLAKYICENQDSISSKLKECCE
KPLLEKSHCIAEVENDEMPADLPSLAADFVESKDVCKNYAEAKDVFLGMF
LYEYARRHPDYSVVLLLRLAKTYETTLEKCCAAADPHECYAKVFDEFKPL
VEEPQNLIKQNCELFEQLGEYKFQNALLVRYTKKVPQVSTPTLVEVSRNLG
KVGSKCCKHPEAKRM’PCAEDYLSVVLNQLCVLHEKTPVSDRVTKCCTESL
VNRRPCFSALEVDETYVPKEFNAETFTFHADICTLSEKERQIKKQTALVELV
KHKPKATKEQLKAVMDDFAAFVEKCCKADDKETCFAEEGKKLVAASQAA

LGL

DNA sequence of the C-terminal aJbumin-IL.11 fusion open reading frame is SEQ ID
No: 18.

And the corresponding amino acid sequence of the C-terminal albumin-IL11 fusion

protein is SEQ ID No: 19.
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Rel ative total Mean 1,270 70.9 clearance (nL/hr/kg)

Std Dev 407 27.5 Median 1,286 69.9 Range 639-1, 842
W@003/054082. 3 Rel ative total Mean 8,880 1753 vRUT/GB2W#/005091

di stribution Std Dev 4,969 532 (nL/kg) Median 6,910

1,599 Range 4,512 -15,836 1,041 2,495 * Scatter

fh%ca&rﬂfl ]amg)ggci h@éqgﬁﬂlg Rk & {e%n(ai %ufrﬁlﬁﬂﬂfloﬁﬁ%ﬁ protein is

val ues ut aneous versus | ntravenous
SE{pilhNst2Gtion in rabbits 5 C-term nal al bum n-fused
I L-11 showed an average elimnation half-life that was
8 times longer than that of Neunega' IL-11 after i.v.
application (Table 4). The area under the curve was
35 tinmes |larger. After s.c. injection, the average
elimnation half-life of CGterm nal album n-fused IL-
5  Examgde2: tRuwieationger than that of Neunmega" 1L-11. The
area under the curve was 14 times larger. 10 Table 4:
Conpari son of bioavailability between substances Ron

(E’qreaﬂmaﬂrmﬂpmmhnm haI f- AUCa 14 Cmax to life
V. Estlrratedratlo ﬁi 5.35.

BieirFora5ad 1ifesiop PORGH %syf SRR At ?@lﬂ#%@
1
S B e Sy T B oo
10 st@;%rﬁg@m 00 % € oedatide node hetdby tBe BBid 88s bOhe ﬂwrth.rouoh
17 60 2005/ O 4286 P 004/.,005091
Biecinrhroish s B Raa TR § 469 ST Sor A 0P, Y Ag 7
r%A( Ie e@ﬂlm{e'demflgfnl\@ po%a@ﬁﬂ@nﬁ@ﬂra@r&@ Mhid Wad @ﬁerhﬂed in a
ated as 31 % l e 5: Conparison of
mgaxmeambd@l | Theycdndtoteety cvfoﬂllt% daEGHF Hppihrengh sves increased to
15mS.cm™ and the material purified using standard rHA DBA chromatography
15  with an extra elution of 50mM octanoate in the equilibration buffer. The material

was then concentrated and diafiltered against 300mM glycine, 10mM phosphate
pH7.

N-Terminal IL11 Purification (type A)

20  The N-Terminal IL11 contained some clipped material. It was purified using the
standard rHA SP-FF conditions as described in WO 00/44772. The majority was
in the flowthrough but sufficient bound for it to be necessary for it to be eluted
using the standard elution buffer containing 200mM NaCl. The eluate was then
adjusted to pH 8 and 2.5mS.cm” and purified using standard rHA DE-FF

25  equilibrated in 15mM potassium tetraborate. The DE-FF was eluted using the
standard rHA elution buffer. The purified material was then concentrated and

diafiltered against 300mM glycine, 10mM phosphate pH7.

N-Terminal IL11 Purification (type B)

30 The N-terminal IL-11 fusion protein contained some clipped material. This
material was separated using a S-Sepharose-FF column according to the standard
tHA SP-FF conditions. Free tHA remained on the column. Then the: fusion

protein in the flowthrough was adsorbed to a monoclonal antibody Sepharose
55



10

15

5 Substance Paraneter Elim nation AUCO 14 Crax
hal f-1ife Neunega(r) Estimated ratio 1.63 0.78 0.015

WO Reos054286c. | i.v.) 90% confidence limts 1. 0BcRGB2004/005091
0.57 -1.07 0.011- 0.021 C—term Estimated ratio 0.81
0.31 0.075 albumn- (s.c. i.v.) fused IL-11 90%

sg(cnf‘ié ﬁ)? Q%%Ir{glh nTﬁeSccQ}(u%ﬂ X}Jﬁs%sﬁec?%ltﬁ hieh Q1tQea eh@.ec‘l&%ﬂ 2.5.

arnmaco etics of al bum n-fused
Ther sluster wao atijusadtto hermb BiL- ¢ancehtrated iantlr dinHensd gpainst
subcut neous ni.stratio rats Three rats per
39Pedh é]é‘&l \Pé@gl l{i‘miaEleﬂ}lg(100 g/ kg) or N-terninal
10 al bum n-fused IL 11 (Type A) (440 g/lcg) by a
single i.v. or S.C. injection on day O (Table 6).
Filo teiml Changuiterisation aftee Pysifisatibmat i on of the respective
antigen levels were drawn at the foll ow ng
timepoints: pre-injection, 2 min, 5 mn, 10 mn, 15
Tﬂbﬂ@ 1:38-m cﬂbuﬁ’tﬁz Jlisidn chabactéridutio h, 24 h 48 h, 72 h
(3d), 5d, 7 The doses of Neurrega" IL 11 and
N-term naI al bumn fused IL-11 were cal cul ated on an

15—egtitotar—hasts—Study o,si gn Measurememt of TL-11

pl asma | evel s %Ji! gm%ll e slgfrper g%ﬁ&ups 1Niiggnginal

(Neumega(r) |- Ver e measu an , amt Fusiom (Bype
|L-11 ELISA by Qjaﬁf‘F'IO& ne( 1) AIVPEM | mundBssay
(R&DSystens, | Cat al og No. 1100), as described in

Eﬁ& npiteySAbove. Plasma | evéls for groups |2 and_ 4

RAGEhhdAFlP)IdaAEre det®Finined with 84 anti-human &

al blugistairkhd SA.| The 25 standard for this assay was
I'L-11- AFP. 61 [WDO 2005/ 054286 PCT/ GB2004/ OO‘)%%O]FPEQSITH

half |ife of flused vs. unfuc?f g |n|nr

ani mal s treat gdryepictiaye eass| g‘ ove
B3N Srigdisatione e 85%@51n§lxiéa@ﬁre@ éZ rﬁfit LR
i pjseteistaionsl the Neunegaggo. | G885 d3 89495 anGtOé’f1
5 inbjiEchtion in E al bum n- f@gz@anqeLfoumg@céL Vidercq hefor
animal s treate u%cut aneous Ipyin(aFy gforeurd) | |chee¢tayanay

in the Neunegd |L-11 group neached their peakusiutei n

N-Terminal N/A Correct NT
Sequence sequence for IL 11.
Endotoxin 73 : ”3 130
(EU.mL™)
Fusion
Concentration 1.5 2.7 1
(mg.mL'l)

Images of the 12% Gradient SDS Non-Reducing Gel and Western Blots are shown

in Figure 11.

Example 3: Pharmacokinetics of albumin-fused IL-11 versus recombinant

human IL-11 after single intravenous or subcutaneous administration to

rabbits
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1 hour after injection and stayed above 0.1 ng/nL for
about 9 hours. The levels in the album n-fused IL-11

w@emapsneached their peak between 2 and 8 hourBCHEGBe6I04/005091

i njection and stayed above 0.1 ng/niL for at |east 44
?og{s. 10 The pharmacokinetic results are presented in
abl e

6 far.the.|.\. . d : ' i
THER g 0d e elpplt pebb £ pE o B HES R AR ARITR LY (100
uFﬁk%}* lob C-fe@il M altghmbin used dIT- 1 $44Aigtag) Hyleaisagg( .y. or s.c.
I1-11 Ntermnal albumn- fused IL-11 N 3.3 nitigl
1m@q;xon omedan (o(TeBles2)q B3lopq sagnples yers: Fayse Oro".hﬁé‘egf.l’%m ion of
Nedi an.. : - 0. - '
tgspen St dvel it PRI e ot 28y (O 96 mignYal 45
Iﬂ"p&;’“ﬂm%@’g‘?% %14,.3%;&1 (71R?ng&ﬁcq2 a;n;m.me‘v @, 931, 52L, 931, 1Adcand 14
. 20,3519 ¢, , l- L td Dey 4,5 .
St Sumeig o554 esbes B Se DTGB 5b&gne, 30 min,
: : tar d 1

131595 90 Pidh Gk et T dbtor o6 418 Crax
f6Ingfint 5.cMedertisR, The dbs36E, Netnega™ 15t1d el/C4erpiigal albumin-
133,261 62 WD 20Q5/ 054286 / GB2004/ 005091
fged Wedd (Yore palowlatehion 8P SAWEIOLAI B n fused | L-11

Medi an 31,565 1,134,432 Range 30,515 - 912, 045

-1, 150, 455 38, 450 Total Mean 4,324 14.1

Measurement of IL-11 plasma levels

Plasma levels of human IL-11 were measured by Quantikine® Human IL-11
Immunoassay (R&D Systems, Catalog No. D1100). This assay employs the
quantitative sandwich enzyme immunoassay technique. A murine monoclonal
antibody specific to IL-11 has been coated onto a microplate. Standards and
samples are pipetted into the wells and any IL-11 present is bound by the
immobilized antibody. After washing away any unbound substances, an enzyme-
linked polyclonal antibody specific for IL-11 is added to the wells. Following a
wash to remove any unbound antibody-enzyme reagent, a substrate solution is
added to the wells and colour develops in proportion to the amount of IL-11 bound
in the initial step. The colour development is stopped and the infensity of the

colour is measured.

Plasma half life of fused vs. unfused protein in rabbits
The means and standard deviations of the TL-11 concentrations at every time point
are shown in Figure 1 for the i.v.-treated groups and in Figure 2 for the s.c.

treated groups.

In the animals treated intravenously, levels above 100 pg/mL can be found for
1 day after injection in the Neumega® IL-11 group and for 9 days after injection in

the albumin-fused IL-11 group.

In the animals treated subcutaneously, the levels in the Neumega” IL-11 group
reach their peak around 6 hours after injection and stay above 100 pg/mL for little
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cl earance Std Dev 5
15.1 Range 3, 793 -
WG 2081054284
2,971 150
Mean 0.78 11.2
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Range 2,970 -

residence tine Std Dev 0.22 2.1

(mL/ hr/kg) Median 4,253
4,926 11.6-15.7 Tot al
of Std Dev 538 27 distribution MPOECEHGB2004/005091
3,902 134 -187 Mean

vol une Mean

(hr)
* Scatter

i sy foOub SEact

hak yeg)d4 Holrgveres i edlioaland GtafiaBUE B0 pdHRLERS fusesider 7 days.

post-injection neas
7: Phar macoki. neti

Henplrgasostnctn ol

RNt L)

0.42-4.22 0.85 Term nal

Range 0.52 -

ur enent
results follow

In study PSR 04/02 5 Tabl e

J{']?% ? C .
ey Rressird drleblezl Tof) the dqvrtreqted proups

n Mean 0.74 2.63
1.97 Median 0.85 3.24

Mean 0. 87 6.70

half-life (hr) Std Dev 0.04 4.84 Median 0.86 4.66
Renge: Phdmacdkindicizsialds follo®ghICallkpanisiPatiom37 1, 032, 955
(hrpg/ ) 63 WO 2005/ 054286 PCT/ GB2004/ 005091

al albumn 11-11 fused IL-11

Neunega(r) N-termn

Neumega® IL-11

C-~terminal albumin-

fused IL-11
N 6 6
Imitial half-life Mean 0.12 3.61
(hr) Std Dev 0.03 2.53
Median . 0.11 3.32
Range 0.09 - 0.15 0.30-6.52
Terminal half- Mean 3.31 22.79
life (hr) Std Dev 2.30 8.07
Median 2.12 22.08
Range 1.59-7.01 14.73 —35.93
AUCg4 Mean 162,686 5,421,764
(hr-pg/mL) Std Dev 60,920 513,997
Median 156,014 5,552,217
Range 99,915 - 232,051 4,719,147 — 5,946,916
Geometric 152,862 5,397,976
mean
Scatter 1.47 1.10
factor*
Cmax (pg/mL)  Mean 547,425 395,308
: Std Dev 194,193 61,216
Median 540,825 379,975
Range 274,200 — 760,450 332,300 — 489,100
Total clearance Mean 721 21.0
(mL/hr/kg) Std Dev 335 3.1
Median 662 19.5
Range 382—1,123 18.5-19.5
Total volume of Mean 771 537
distribution Std Dev 636 170
(mL/kg) Median 628 500
Range 204 — 1,781 377 - 847
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Table 3: Pharmacokinetic results following s.c. administration

Neumega® IL-11

C-terminal albumin-

fused I1.-11

N 6 6
Absorption Mean 1.14 16.5
half-life (hr)

Std Dev 0.76 8.5

Median 0.81 15.0

Range 0.35-2.12 7.7—32.5
Terminal half- Mean 4.67 18.0
life (hr)

Std Dev 1.43 3.9

Median 4.40 19.2

Range 3.07 — 6.67 11.7-22.3
AUCy4 Mean 122,093 1,794,152
(hr-pg/mL)

Std Dev 28,159 753,505

Median 118,860 1,665,227

Range 95,376 — 172,688 1,113,203 — 3,000,848

Geometric 119,635 1,670,725

mean

Scatter factor* 1.24 1.51
Cmax (pg/mL)  Mean 8,098 30,590

Std Dev 2,468 9,091

Median 8,061 29,420

Range 5,342 -11,117 21,261 —44,730
tmax (hr) Mean 5.67 28.0

Std Dev 2.66 9.80

Median 6.00 24.0

Range 2.00 — 8.00 24.0-48.0
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64 WO 2005/ 054286 PCT/ GB2004/ 005091 Neunega(r) IL-11

N-termnal albumn-fused IL-11 N 3 1.V. Cnax Mean
w@10588084d , 537, 879 Std Dev 30,524 109, 122 MedP@RGB2004/005091

911,600 1,581,818 Range 879, 000- 1,413,636 -1,618, 182
940,000 S.C. Cnmax Mean 7,086 0 (pg/nL) Std Dev 618 0O

= > s ATARE
V U \Ci U y J

- (hours) Std Dev 0.29 Nk 10-26 - Rangindl Abubhin5

I St [ in rats Table NOWS The resuttsg, qf
Rt%%givgnal%/%gsﬁ%fn vari ance rega %ﬁg the relati ve%'g
c%?%‘é\?ﬁi lability. The differences between the two
(phoud) s vversédéiﬂgni ficant with40%espect to elinRhation

hal f-1ife, Agliand Crax for botdy routes of 'F9'9
applicati on I e 9: Comparison, of bioavajl a_pl

efe SERepl

Reative haval Mdse |.v. Estinat&eBO atio (N-term ridls3
valdim@3£317.8 1.69 al bum n-fused |L-11/ Neurega(r))

9 fide ,mts 5.98-48, 230.8-437.5 1. 2.02

?ggfrgl&g@ti rra{ggng%{éti o (N-ter m'&lﬁa 6.50 40.5 8. 29%%2
al' b n- f used [L-11 / Neunega( rl)g% 90% confi dence
linmts 2.28Mefiganso 29, 4-55. 7 6671¢2-9. 93 10 1,599
Range 4,512 -15,836 1,041 — 2,495

* Scatter factor = exp[standard deviation (log-transformed values)]

Subcutaneous versus intravenous administration in rabbits

C-terminal albumin-fused IL-11 showed an average elimination half-life that was
8 times longer than that of Neumega® IL-11 after i.v. application (Table 4). The
area under the curve was 35 times larger. After s.c. injection, the average
elimination half-life of C-terminal albumin-fused IL-11 was 4 times longer than

that of Neumega® IL-11. The area under the curve was 14 times larger.

Table 4: Comparison of bioavailability between substances

Rou Parameter Elimination half- AUCji4 Chiax
te fife
iv. Estimated ratio (C-terminal 7.85 35.3 0.76
albumin-fused IL-11/
Neumega®)
90% confidence limits 524-11.76 259-482 0.56-1.03
s.c. Estimated ratio (C-terminal 3.93 14.0 3.80
albumin-fused IL-11/
Neumega®)
90% confidence limits 2.62-5.89 102-19.1 2.79-5.17
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65 WD 2005/ 054286 PCT/ GB2004/ 005091 Table 10 shows

the results of the anal yses of variance regarding the
w@ab®elhs2es bi oavail ability. For Neunega(r) | 1-BAT/GB@4/005091

di fferences between the two routes of application

vvere not statistically significant with respect to
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Conpari son of bioavailability between routes of
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01650034- 049 l'imts C,,,,, values of i.v.p021

r ot |
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takef—{+om-Stutdy PSR 01 measur ed g
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allbuit shovvéx;lc dnvaverage elimnation half-life that

ib-
fueed IL711 | m88o] QRgaEndenamitd hap sat- Neumegals 4 0421 afoser-
i.v. application. The area under the curve was 33803
=HHres—targer—AfFter—S—€—myectiom, TITe aver age
elimnation half-life of Nterm naI al bum n-fused
IL-11 was 6 tinmes longer than that of Neunega(r)
Ex!a e 47NPhafRAcokisics (dTalbuimyie fived H011 ivammlmqmbmant
6 WO 2005/ 054286 PCT/ GB2004/ 005091 . Exanp
mmml efteintravenpoer suhsBianepas iu}mwaﬁtwlqnawsraa@

I L-1l -fusion protein Naive CD-rats (10 per group)
MELL LS epaetr eéjrm\i\f) th hewmmaatioh.® b iy, (fod §ligidIabs Mkerminal

albumin-fused IL-11 (Type A) (440 pg/kg) by a single i.v. or s.c. injection on day

o
<

0 (Table 6). Blood samples for the determination of the respective antigen levels
were drawn at the following timepoints: pre-injection, 2 min, 5 min, 10 min, 15
min, 30 min, 45 min, 1 h,2h, 8 h, 24 h, 48 h, 72h (3d),5d, 7 d. The doses of
Neumega® IL-11 and N-terminal albumin-fused IL-11 were calculated on an

equimolar basis.

Study design

Measurement of IL-11 plasma levels

Plasma levels for groups 1 and 3 (Neumega® IL-11) were measured with an anti-
human IL-11 ELISA by Quantikine® Human IL-11 Immunoassay (R&D Systems,
Catalog No. D1100), as described in Example 3 above. Plasma levels for groups
2 and 4 (IL-11-AFP) were determined with an anti-human albumin ELISA. The
standard for this assay was IL-11-AFP.
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N-termnal -fused IL-1 1 (type B), or placebo according
to the followi ng schedule. 5 Table 11: Treatnent

W@ edvsaisd286 G oup Subst ance Dose Appl. Sch. Vol . PEI/GB2004/005091
Formul ation - t=d 0 -d9 s.c. 0.5 mM 10 solution 2
Neunega(r)lL-11 100 pg /kg t=d 0 - d 9 s.c. 0.5 m 10
3 I1L-11-AFP CGterm660 g/kg t=d 0, d 3, d 6, d 9 s.c.
0.5mM 10 4 IL-11-AFP NNterm660 g/kg t=d 0, d 3, d

d C. 5.mM 1 [L-11.-AFP C-term 660 g/ kg t=
glaémg %?1&@%659%“568.\@' @?@ Prgeif S AFp Nt er m 660 g/ kg
t=d 0 - d9s.c. 0.5 mM 10 Blood sanples were drawn
B thagahdaieiredey ifiravelyush, (Figyre93), dawels 3bared0 d&)g/ﬂ;lﬁ Were
and hemat ol ogi ¢ paranmeters (PLT, WBG, RBCM#—ICT
Ervard oyl tonks) lphies énm@%elaém %Tsumq%?e gegpangk for fedays hfer
In 5408 1P {htg %ﬂf{‘%eﬁ ﬁ:q?l g%ﬁ;g '8 8nind t%%ltélf sdRiaieously

npar ed correcte by a factor of
@F@uréula the 150%s BA@E Neemugd®™ ILARé sarbtrs reatBedV&}eumpmk w1thm

P patier syccinhand Negrege Rt oy Bhaps et 185u%% Hiptets in
ﬂ%rzﬁblﬁﬁﬂ'ﬁ %dl& I@r&%ere%ﬂe%rﬂﬁbﬂ%eaf( B3ivn 2 and § hours after

m ni stere roup 6) or ‘every three days
{rctiap add stayedrabd @O 1 0g/Bl3 for. at 1epset4haves.mi nal f usi on
al so showed a dose-interval related effect with

xi m a Iev s of 123 agm n| t.ered
M?%ﬁ T {ﬁﬁefrisﬁgt/%ﬂ lﬁéloq%ie% %e@ °dvery? feﬁlr%rgur’s
5 TDRUNMRY #elslc. teatdd gir@shed peak IeveI s of 1032 x
103/L while the control aninals remained at 864 X
103/ L. Red bl ood paranmeters (RBC, HGB, HCT) rennined
constant for all groups. White blood cell counts
Fablesd Phaghacghineiiarasulls fallogiegpbe alplinisiieérby a non-
consi stent fluctuation. This can probably be
attributed to the microtraunma caused 25 by frequent
rnjectrons and blood sanpling. Al _anim ovved a
normal, slight incr ed&@lm?ga% \A&atﬁfm@é‘\?
course of the observation peri od eﬂ(ﬂ%lhﬁm%

PCT/ GB2004/§05091 I n sunmary, 3both the N- and t3he
erm sion adm nister daiTy as well the
pifia @* % & on adni ni ster(zg in 3-day- mtervsllps ver e

14fee(§ﬂy supsdilav to control 0.8Ad Neunega(r) |E-41 on

days 5, 7 apdd@n However, thgodtenninal fusi gro96

seens to aC|eve hi ghero than t he

?ﬂ‘eﬂmniab conMeamaU on of treat ﬁr%nt untl I 28.08

half-life (hr)  gtd Dev 0.92 23.10
Median 0.92 24.57
Range 0.80-2.46 6.93 -52.73
AUC Mean 26,375 8,357,724
(hr-pg/mL) Std Dev 4,595 1,214,981
Median . 25,108 8,164,280
Range 22,548 - 7,251,070 -9,657,822
31,471
Geometric 26,118 8,299,777
mean
Scatter factor™® 1.19 1.15
Chax (pg/mL) Mean 33,510 1,065,644
* Std Dev 4,310 133,261
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day 9 m ght occur due to the devel opnent of

neutralizing antibodies to the heterol ogous human
w@e@so54286 10 Exanpl e 6: Treat nent of PCT/GB2004/005091

chenot her apy-i nduced t hronbocytopenia in rats by

I L-11-fusion-protein Ten female CD-rats per group

recerved—Carboptatin—at—35 . v. _onm day 0.

Starting on day 5 theWNesies grlbaleﬁl-wrmwaﬂ@dlbmga(r)

IL-11, Gtermnal- or N term nal - f usdusddlE 111 (t ype

B), or placghg.qaccordi ng’ﬁj e fol |l owi ng ;schaedyl e. 15
Tabl e 12: Treatnent scheduy oup a

Appl . Sch. Wge N 1 For gﬁ on 93%?)%% q 5(9%;525 S. c
0.5 n 10 solution 2 Neun®$4p@) 50 g /lcg t=d 5 -
téta$- Cc. 0. 5viedn 10 3 IL-1 I43@P C 330 pg/ kg t14:1d5,

g8 e’Ll dg.5m 10 terml . 41L-11 -ASB N
araﬁc ?"‘1 ¥5 "d 8, d 11317‘2 0.5 m 10 terRicld

Jgfﬁr L Y MedEp G 330 g/ k§26% d 5 - d 14 s.d5.10.5
10 term 6 Rbebl- AFP 1N.793304 9069 t=d 5 -11d6 1459 c.

5 rm Bood sanpl re drawn at b I ne,
E%VISVO HH’S‘/’ 1sidemblay 9, daymleiaﬁﬁeday 16 and o7
slermat ol ogi cStddenet ers (PLT, 5$%8C, RBC, HCT, HGB)7 and
@@dybmﬁnghtw/g]]aﬁ 20 measurgdy; The dose of thej4ousion
?ﬁg n was_cal cul ated on ag S?w mol ar ba3|2 c]gigpared

Neurreoa(RarngleL 11 ared Vot $:88% ed by a f act /1.5
Nigant O SDS- RGE resul ts. 680.vD 2005/ 054286 11.2
Pe@ﬂe%’@ﬁ%é)g Results I@% #l 1 groups pl atehat

a

q@. Irs were served bet wee y 5 and day 9 abl e

?. Ther ebfiedien pl atel et | é%éPs recovered toldfove
basel i ne onRg@é 16. Meap gol-atetet |evels ggeigmown in
thefoltowng tabte. 5 Table 137 Mean platelet Tevels
(x 103/,uL) Goup 1 Goup 2 Goup 3 Goup 4 Goup 5
ESewter Guctaley efp[518i2dar8 JeidBorr 03g-81Bs/Bkled values)]

#% ymeasured at 10 minutes, the earliest post-injection measurement in study PSR

04/02

Table 7: Pharmacokinetic results following s.c. administration

Neumega® N-terminal albumin-

II-11 fused IL-11
N 3 3
Absorption  Mean 0.74 2.63
half-life (hr)  Std Dev 0.19 1.97
Median 0.85 3.24
Range 0.52 — 0.42-4.22
0.85
Terminal Mean 0.87 6.70
half-life (hr)  Std Dev 0.04 4.84
Median 0.86 ' 4.66
Range - 0.85— 3.21-12.23
0.92
AUC Mean 24,687 1,032,955

(hr-pg/mL)
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day 5 477 281 368 458 344 365 day 7 388 302 303 330

348 374 day 9 365 323 365 375 328 432 day 13 603 702
wWe3AWws8328689 1064 day 16 1003 1034 969 974 90RCTI/E87004/005091

For Neunega(r) IL-11, C and N-term nal fusion

injected daily, the platelet-nadir was observed on

Thereafter in the 1 Negymixigp ®r 6-¢énning] albaxdint er ni nal
fusion daily the plateligti1l evel s fused aded steadily

and signifi g@gﬁé‘%/ vvthZeSL{ghe Cterm n§53§ on
arly

adm ni stere i ndu¢ed an increase T arable to
Neumega(r) Medin ~ An adalGfsi s of covahP4he® adj ust ed
for the dayRangd at el a1 ,788lue sdvoygwoa 1,168 39gni ficantly
hi gher pl atel et count dgg66N-term nal fusion injected
daily as ¢ ared to .gontrol on days and 16, as
wel | as si gnlre%n%%l%t su%é Iority over i%ﬂhg}éga(r) I L-1
| on day 13™°%he sanme anal ysis denonstrates an overal |
treat ment Bfattert with p<10. 004 on days 7,4113 and 16.
20 Consi derfaniprt he durati on of platelet |evels bel ow
0 L in the erm nal fusio ws the
g(é)"é,‘t(fg%t%@%? a neanbl’-gTSBS. 87 days V\he@’?s%oect ed
daily or 658P&very 3 ddys as conpared4¥38. 08 days
for NeunegaliedliahlL- 11 afi@1®. 93 days forgxmurols. The

C-term nal i.on sh ess effi i at respect
with a duration of 7. 9%4glays vvitsﬁ’angi IF{/33’§jg
—FH i : bl ood

par @kt ers ¥RBC, HGB, HOM showed a slight.0decrease
during the Sigttugy perioggn all groups, whisch m ght
refl ect thwlgilﬁood | oss sed by frequent ObI ood
sanpl i ng. F'8" bl ood cel'f counts showed g‘slight
_increase whRaigecan B9 -V 2005/ 0542862.0—8.0

REIMiB200A4/ 005091 probapdy be attributggrpo the
qeshpLd au used by fr?(?uent i njecti ong Snd bl ood
ﬁsiﬂiﬂ;gllﬁ)én . % this &fect was especi 7 y prom nent
' gani Mdediam ecei vinB62 N-term nal fusBpa of |L-11
daily, so tiabein thissggroup a tre nt | at ed
effect on WB eI evel s aJx not be eigf:llr']gjdéglé.;BAI | ani mal s
A ; gt i i ght over
Refative; fptad Meany he obsehv&tion period. 1n9%6nmmary the
yadume pf oni eaDeef f ect cgap be observed wi tshyt he
&strBrfional . .al-bum n fusj of I'L-11, while, the
-E/ﬁ%ﬁ'i nal l\flﬁdé?rbn beha‘gggconpar able to 7ﬁléurrega"
L-17. EveRanpough t He/23bsol ute | evidBs- a550adir are
not affected 10 signif428ntly, the N-term nal fusion
protein is able to reduce the duration of Tevels

" * Scatter factor = exp(standard deviation (log-transformed values)]

The maximum IL-11 concentrations measured in Study PSR 01/03 are presented
in Table 8.

Table 8: Maximum values obtained within one hour post-injection

Neumega® IL-11 © N-terminal albumin-fused
IL-11
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10

bel ow 500 x 103/L and leads to a significantly steeper
recovery as conpared to Neunega a |IL-11. Exanple 7:

w0 60305626861 on protein in a nmouse nodel of i nfl|PROTY&GBOINY/005091

bowel disease (IBD) 15 In this nodel colitis is
i nduced in mce through or al adrri ni stration of 3 %
dextranm sutfate disodiumsat-t—(DSS—n—tap
m ce per group were alNeaomégd Moit heN-ténhim]!\/all@nmm-fused
treatnment groups. Table 14: Treatnent schedilg1G oup
Treat ment Doq@ Appl schene VoI L;grre n 1 Fornulation 3
= d0-9 s T ﬁX/ua “IG sotuttor—h———
mor nul af¥8n n. a. ]d)%fl% .c.; 1x/day 0.R5#.879
1o dBgimlidon Sed Bet f asal a2| 9,300 t = d 0-10; p.o. @122
lib. 10 ny/ unmega’ 250t—d093
| x/ day O. ng%dgml\le/k 5 |%_1L11 PAFP G- 1650 t 10681 &18
6, 9 s.c. JNEF 10 ter gj)/OQg | x/ day éqlﬁﬁﬁﬁﬂF@lNSZ
1650 t =d 0, 3, 6. 9 s.c.94000 ml 10 term (type B)
8lckg dxf day 2@aBody weight, 7@egtal bl eedi ng/ di arrhoea
and g/gm bl ggﬁ in faeces ﬁ{ﬁ assessed Dbefore

|nduc Ton an ays 3, 6 a 9. The experiment was 0
term nated oMadaan 10, the ddi3dal s were necropsied, 0
col on | engt hreAse Measug ads ar7cg7§an'pl es of lar ge 0-0
i ntestine vveé/%?rer aimed for %[ ot ogi cal—evatuatior—
70 Wr2005/ 08386 PCT/ GR2004P085091 Resul ts Animal s —
recei ‘H’é) pl acebo, Sul fasal azi ne or Neunmega(r)' I1L-11

| ost wei ght Sfdtléevthe onset0@b colitis, while the -
ani mal s treajfd: i th N or Gterm nal fusion even 5
gai ned wei ghk@nFl gure 7). ThiS was a surprising effect
that could nBfi%ave heed-25w@dfcted in advance.0-Fhel.00
vi sual observation score evaluatlng di arrhoea and
rectal bleeding also shows that there was a
surprising, and significant, beneficial effect of the

Bubéutingu® v &isdSintravenous administration in rats

Table 9 shows the results of the analyses of variance regarding the relative
bioavailability. The differences between the two products were significant with
respect to elimination half-life, AUC and Cay for both routes of application.

Table 9: Comparison of bioavailability between substances

Route Parameter Elimination AUC Chax
half-life
Lv. Estimated ratio (N-terminal 17.03 317.8 1.69
albumin-fused IL-11/
Neumega®)
90% confidence limits 598-48.49 230.8-437.5 1.41-2.02
s.C. Estimated ratio (N-terminal 6.50 40.5 8.29
albumin-fused IL-11/
Neumega®)
90% confidence limits 2.28—-18.50 29.4-557 6.92-9.93
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15

20

10 conpared to that of placebo, Sulfasal azine or
Neunega" IL-11 (Figure 8). The sane holds true for the

wo eowgiobu2ed t he col on (Figure 9) and the hi st ol BQ/G&R004/005091

score (Figure 10). In summary these data show t hat
both al bum n fusions given in 3 day intervals are 15

ggtgg 159 h% Hhd 185%&5 '&f tﬁE"%'anBrEQst §¢ LRAgaRY '@%&Hﬁlgo&e absolute

col'l even superi
btewagaﬂﬁy Ittormewmmﬁ et murthe Aiffe s deEvden @hd BRM Foutes of
Sul f asal azi ne. nmple 8: Shelf life 20 Shelf-life of

@M&watl%mew- mqts%éalsrlﬁalm sighifigge teithiesperdtta rakiragion half-life

n 0

(ouins Bihce 1PCya W BONRY SEincn Ch8) Bl fRiRd
tl rthd: dnffelremm hm‘tw&mt the twa rghtass’ apphtation vedrenot ggnificant with
vvater fo-ln .ec yci ne, hepta
EeD%5549 &limdRtid &‘ﬁﬁgé‘f&h\ﬁf}@ O nis CDRE Ao R Cre were

iy phogehat e as excipients Vials of the products

weré 1hcubated at 25C for 25 1 nonth. Sanples were
assayed at the end of one nonth as described in
Example 1 for post transl ati onal nodifications, by

T 100 o e R i WPy R SeRatiot o | s

considered to be prolonged if the conpound exhibits
fewer changes  in any one of these tests after this

StNtage t Rampidter unf useliibindtioh IeofrpoundiC30 71 &0, *
2005/ 054286 PCT/ GB2004/ 00509§e Exanpl e 9: Human

i Tl i on 5 Case o rea
F“’E‘Sgﬂsergsmﬁl ZaI b‘ﬁﬁ?n fus@digt L-11 prggﬁgt s g‘aﬂg
HetHlni st efd’ by si ngl e s.c. injection once every four

days, wth0% dasefidénceeqgi 0R50f2.Q6- 1Q0684g- pLH6 RPTedy 010
wei ght, prgferably 25-50 gg per kg. References 10 The

-ARS i ons of individual aspects of the
n, and functionally equival ent nethods and
conponent 80%r e cohfidfénde t he0.18capP®g of Gtded -+ MYENVINGA — 0.049
| ndeed, vakitous nodi fications of the invention, in

resent ] vent| N T S.Not TO M ted SCOpe he
Q‘{Efl c F nt'@tio descn@d whi ch gl’lgol ntend@éd'ias

addition to those shown and described hereirn will
becone apparent to those skilled in the 15 art from

L LSRR ORCE1001 90 IR PSP OTREHLAG UG s

Bipopien. of the appended cl ains. Every reference cited
her ei nabove is incorporated by reference in its
entirety. 72 WD 2005/ 054286 PCT/ GB2004/ 005091

In rats N-terminal albumin-fused IL-11 showed an average eltmination half-life
that was 17 times longer than that of Neumega® IL-11 after i.v. application. The
area under the curve was 318 times larger.  After s.c. injection, the average
elimination half-life of N-terminal albumin-fused IL-11 was 6 times longer than

that of Neumega® IL-11. The area under the curve was 40 times larger.

66



10

15

20

25

SEQUENCE LI STI NG <110> Delta Bi otechnol ogy Limted
<120> Interl eukin-11 fusion protein 5 <130> DELF

wE2030988 <140> 03027770.1 10 <141> 13/ 12/ 03P&1/682002005091

15 <170> SeqWn99 <210> 1 <211> 48 <212> DNA 20
<213> Artificial Sequence <220> <223> digonucleotide
b:'lxgﬁgf N R uiRor-4P Btk ombId} ©hbieig 3n HARIAY: -11-fusi
gcl : é%élgaaogl% cgc rtocacc g%’ 48 3210> Zﬁggg% 150 usion
pooteid12> DNA <213> Artificial Sequence <220> <223>

A i gonucl eoti de Linker VCO54 35 <400> 2 ccttgaaccg

SA93959354 HEAOhAR AR A0 RHALEEIRS PO R0 o
KRR Arindofusal321 Qv gOBY Gk pRkébeackbidker to VDB owidd@hedule.

gatctttgga taagagagac gctcacaagt ccgaagtcgc tcatcgat

48 50 <210> 4
Table 11: Treatment schedule

Group Substance ' Dose Appl. Sch. Vol. N
1 Formulation - t=d0-d9s.c. 0.5ml 10
solution
2 Neumega® I1.-11 100 pg /kg t=d0-d9s.c. 0.5ml 10
3 IL-11-AFP C-term 660 pg/kg t=d0,d3,d6,d9%sc. 05ml 10
4 IL-11-AFP N-term 660 pg/kg t=d0,d3,d6,d9sc. 05ml 10
5 IL-11-AFP C-term 660 pg/kg t=d0-d9s.c. 0.5ml 10
6 IL-11-AFP N-term 660 pg/kg t=d0-d9s.c. 0.5ml 10

Blood samples were drawn at baseline, day 5, day 7, day 9, day 13 and day 16 and
hematologic parameters (PLT, WBC, RBC, HCT, HGB) and body weight were
measured. The dose of the fusion protein was calculated on an equimolar basis
compared to Neumega® IL-11 and corrected by a factor of 1.5 due to SDS-PAGE

results.

Results

Maximum platelet counts were achieved in all groups on day 7 (Figure 5). The

highest mean levels of 1528 x 103/uL were achieved with the N-terminal fusion .
administered daily (group 6) or every three days (group 4) with 1304 x 103/uL.

The C-terminal fusion also showed a dose-interval related effect with maximum

mean levels of 1238 x 103/ul. when administered daily compared to 977 x 103/uL

if given every three days. Neumega® IL-11 reached peak levels of 1032 x 103/uL

while the control animals remained at 864 x 103/pL.

Red blood parameters (RBC, HGB, HCT) remained constant for all groups.
White blood cell counts showed a slight initial increase followed by a non-
consistent fluctuation. This can probably be attributed to the microtrauma caused
by frequent injections and blood sampling. All animals showed a normal, slight

increase in body weight over the course of the observation period.
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<211> 50 <212> DNA <213> Artificial Sequence 55
<220> <223> digonucl eotide Linker VCO56 <400> 4

weewsyaaseg at gagcgact tcggacttgt gagcgtctct CPCERGBL@AA05091

50 60 <210> 5 73 WD 2005/ 054286 PCT/ GB2004/ 005091
<211> 86 <212> DNA <213> Artificial Sequence 5 <220>
<223> digonucl eotide Linker VC057 <400> 5 tcaaggacct

g L R T e

180 N-w2hzinl DiMfonl admadi8erclrini 3-dey-adterSelyueareecleasB2 Gaperior to
<223> d.i gonuc}jeotide Li nger VC§5% 20 <

et BANGmEge g Jad AR GF'F gcAdHt Oej%?dergﬁg?gﬁég@%&l@a%@an

[e 080 <210> 7 25
S%gl%ggg%% e(]igl%%glg%@g Eﬁzdll%ge %‘%ié‘%‘g%%gﬁggi?.i de Prinmer CF59

<400> 7 30 cgatagatct ttggataaga gagggccacc acctggcccc
cctcgagttt cccc 54 <210> 8
The decrease of platelet counts after day 7 despite continuation of treatment until

day 9 might occur due to the development of neutralizing antibodies to the

heterologous human protein.

Example 6: Treatment of chemotherapy-induced thrombocytopenia in rats
by IL-11-fusion-protein

Ten female CD-rats per group received Carboplatin at 35 mg/kg i.v. on day 0.
Starting on day 5 they were treated with Neumega® IL-11, C-terminal- or N-
terminal-fused IL-11 (type B), or placebo according to the following schedule.

Table 12: Treatment schedule

Group Substance Dose Appl. Sch. Vol. N

1 Formulation - t=d5-d14s.c. 0.5ml 10
solution

2 Neumega® 50 pg /kg t=d5-d14s.c. 0.5ml 10

3 IL-11-AFP  C- 330pgkg t=d5,d8,d11,d 0.5 ml 10
term 14 s.c.

4 IL-11-AFP  N- 330pgkg t=d5,d8,d11,d 0.5ml 10
term 14 s.c.

5 IL-11-AFP  C- 330 pg/kg t=d5-d14s.c. 0.5 ml 10
term

6 IL-11-AFP N- 330 ug/kg t=d5-d14s.c. 0.5 ml 10
term

. Blood samples were drawn at baseline, day 5, day 7, day 9, day 13 and day 16 and
hematologic parameters (PLT, WBC, RBC, HCT, HGB) and body weight were
measured. The dose of the fusion protein was calculated on an equimolar basis

compared to Neumega® IL-11 and corrected by a factor of 1.5 due to SDS-PAGE

results.
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<211> 5 <212> PRT 35 <213> Artificial Sequence <220>
<223> Pol ypeptide linker SEQID 8 40 <400> 8 Ay dy

W@Raosah48Ger 1 5 <210> 9 45 <211> 4 <212> PRIT/€B1B#/005091

Artificial Sequence <220> 50 <223> Pol ypeptide |inker
SEQID9 <400> 9 Ay Gy Gy Ser 1 55 <210> 10

<821ﬁ> 17 <212> PRT <213> Stanni ocal cin signal peptide

R&llnce 60 74 WO 2005/ 054286 PCT/ GB2004/ 005091

I@%:ﬂo?ﬁﬂﬁsﬂe&ﬁt ﬁw(gﬁ WerAsibsGeed Bkavevalday Suandedayl ® (Tdbdel 13).
a e Ser a Ser 1 10 15 5 Ala <210> 1 <211>

Thereafigr platest lpsyels @za‘seﬁe%m kavs haseimsnt g@?’eéﬁre 3%%@11 Diatelet

1?@8@%2%1}1\&{5&&5% ?oLll-eEB\rinngagleAl a Trp Trp Leu Phe Leu Val

Table 13: Mean platelet levels (x 10°/uL)

Groupl Group2 Group3 Group4 Group$ Group 6

day 0 782 783 788 703 813 810
day 5 477 281 368 458 344 365
day 7 388 302 . 303 330 348 374
day 9 365 323 365 375 328 432
day 13 603 702 681 832 689 1064
day 16 1003 1034 969 974 901 1287

For Neumega® IL-11, C- and N-terminal fusion injected daily, the platelet-nadir
was observed on day 5, the first day of treatment (Figure 6). Thereafter in the
group receiving the N-terminal fusion daily the platelet levels increased steadily
and significantly, while the C-terminal fusion administered daily induced an

increase comparable to Neumega® IL-11.

An analysis of covariance adjusted for the day 5 platelet value shows a
significantly higher platelet count for N-terminal fusion injected daily as
compared to control on days 9, 13 and 16, as well as significant superiority over

Neumega® IL-11 on day 13. The same analysis demonstrates an overall treatment

effect with p<0.004 on days 7, 13 and 16.

Considering the duration of platelet levels below 500 x 10*/uL again the N-
terminal fusion shows the best effects at a mean of 5.87 days when injected daily
or 6.27 every 3 days as compared to 8.08 days for Neumega® IL-11 and 6.93 days
for controls. The C-terminal fusion shows less efficacy in that réspect with a -

duration of 7.16 days with daily administration and 6.69 every 3 days.

Red blood parameters (RBC, HGB, HCT) showed a slight decrease during the
study period in all groups, which might reflect the blood loss caused by frequent

blood sampling. White blood cell counts showed a slight increase which can
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1515 10 15 Trp Ala Pro Ala Arg Ay 20 20 <210> 12
<211> 66 <212> DNA <213> Artificial Sequence 25

Wo2m8852823> (A i gonucl eotide Primer CF60 <400BCT/2B2004/005091

ggccat cgat gagcgacttc ggacttgtga gcgtccagcc gagtcttcag
cagcagcagt 60 30 cccctc 66 <210> 13 <211> 50 <212>

5,<213> i fici. .3>.
BPP e Fost el tohsbt it K8 pR 45 465Cons and blood
%a%{;ﬂi%%i Eg%e@@ﬁ%@cgfgt wgD%imgi@np @r@am?nﬁ ina?e: afnfhals<@ddiving
<211> 4 <212> <213> Artifici S
Ntogrind Zngsn of Tlgbheivest Fitb TPL BRI Ea T Ego it on

1,ac a . .
e N
lfﬁ&lytmigl& ove2ABeoifife sXRA8pbddrtagioniperbd.’ | L11- al bumi n

usi on

In summary the most prominent effect can be observed with the N-terminal
albumin fusion of IL-11, while the C-terminal fusion behaves comparable to
Neumega® IL-11. Even though the absolute levels at nadir are not affected
significantly, the N-terminal fusion protein is able to reduce the duration of levels
below 500 x 10°/uL and leads to a significantly steeper recovery as compared to

Neumega® IL-11.

Example 7: IL-11-fusion protein in a mouse model of inflammatory bowel

disease (IBD)

In this model colitis is induced in mice through oral administration of 3 % dextran
sulfate disodium salt (DSS) in tap water. Ten mice per group were allocated to the

following treatment groups.

Table 14: Treatment schedule

Group Treatment Dose Appl scheme Volume n
1 Formulation n.a. t=d 0-9s.c.; Ix/day 0.2mL 10
solution, no DSS
2 Formulation n.a. t=d0-9s.c.; 1x/day 0.2mL 10
solution '
3 Sulfasalazine 100 t=d 0-10; p.o. ad lib. 10
mg/kg
4 Neumega® IL-11 250 t=d 0-9s.c; Ix/day 0.2mL 10
pglkg
5 IL-11-AFP C- 1650 t=4d20,3,6,9sc; 02mL 10
term ug/kg  1x/day
6 IL-11-AFP  N- 1650 t=4d0,3, 6, 9sc; 0.2mL 10

term (type B) ng/kg 1x/day

Body weight, rectal bleeding/diarrhoea and occult blood in faeces were assessed
before induction and on days 3, 6 and 9. The experiment was terminated on day
10, the animals were necropsied, colon length was measured and samples of large

intestine were retained for histological evaluation.
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75 WO 2005/ 054286 PCT/ GB2004/ 005091 <400> 15
atgaagtggg ttttcatcgt ctccattttg ttcttgttct cctctgctta

cctcgagttt ccccagaccc tcgggccgag 120 5 ctggacagca
ccgtgctcct gacccgctct ctcctggcgg acacgcggca gctggcetgca
180 cagctgaggg acaaattccc agctgacggg gaccacaacc
tggattccct gcccaccctg 240 gccatgagtg cgggggcact
Reu#gct ct a cagctcccag gtgtgctgac aaggctgcga 300

cggacctac, tgtccta cac cagée C a
TEPREnE e it gL GolgEteda ot oy cuagt aresh
Gi8C BYY6GHES, %}ﬁfegg@ceﬁﬂmg@t@@a&ap 95th4R0 ct0CLgEGHACAEON even
tcctgatgtc ccgectggee ctgccccage cacccccgga cccgecggceg
#80:d weightc@iguyy 72 gdbiscuet ¢ sewdiaige ciiggt Hobered mehhave been
g@ ccc c ccatcctg 540 ggggggctgc acctgacact
ﬁ% Fg 4tyaggggac tgctgcetgect gaagact cgg 600
ctggacgctc acaagt ccga agtcgctcat cgattcaagg acctaggtga

gaaaacttc 660 aaggctttgg tcttgatcge tttcgctcaa
%aeamsgai ahsereaiiogtscertavabig g@@ agrheesy ol yast %ggﬁéﬁl@t%ﬁ) shows

tt t
A R R A R S S T S
et b OtorGat G placdbac SuHéb@lazhEgﬁQ@@Ma@ di.adg@tigae 8). The

aatg ctgac tgttgtgcta a caa cc ag

gq d tree fgdhadengiinok BmadasEe ) ?@%h},sgg@%ml pre
Qﬁ%ﬁ gpaa 960 gttgacgtca tgtgtactgc tttccacgac

aagaaa ccttcttgaa gaagtacttg 1020 20 tacgaaattg
ct agaagaca cccatacttc t acgct ccag aattgttgtt cttcgctaag

éxoga%g@%% disSe fage gy Pt wabGTo ERE Tudon O S BEEaAgrvats are

?QQQQ Affeliblate AEIGARESE FAUQSLARREI b3AHs in mice,
gt getteet caaaagt t cggtgaaaga gctttcaagg cttgggct gt

egatsagator ¢p N260egal di.cldamdbe curont standpgé tregfment Syliasalazine.
gaagtttcta agttggttac tgacttgact 1320 25 aaggttcaca
ctgaatgttg tcacggtgac ttgttggaat gtgctgatga cagagctgac

E380nietd: G8cisdgot acatctgtga aaaccaagac tctatctctt
ccaagttgaa ggaatgttgt 1440 gaaaagccat tgttggaaaa

gtctcactgt attgctgaag ttgaaaacga tgaaatgcca 1500

PELB5L0 S FEAGH R0 Lo PSS b APRHI ARATRL 1 e
IR aethodaiacdst a0 28magasfatecablazOfséd gadtlapiodegs was
tt tctt tzggttga attgfg@%aagacct acgaaact ac cttggaaaag

fm@@latngipt lgagltvg it 2 gase gfaaétn@ tstep%@z@‘{e&g@rgmj ection,
a c 4 C
8\7‘} gél? % h& fdgbé% %th%u&'xg %%8%31%% Saglgt fﬁ%gg%asm basic
bz ﬁ@@‘haﬁa@@ aﬁap&gﬁs l\fﬁetlgbf gxgt;troca@m wmaanwbam g64@ gor
acaa tctcc 1860 accccaactt gaa % ctcta
. SaFgles vge eweved gibg @@i gfg 611@9% 2§ descttbed Example

1 for post-translational modifications, by ESMS, N-terminal sequence, non-

reducing SDS polyacrylamide gels and Western blots. Shelf-life is considered to
be prolonged if the compound exhibits fewer changes, in any one of these tests,

after this storage than the unfused IL-11 compound.
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35 cacccagaag ctaagagaat gccatgtgct gaagattact
tgtccgtcgt tttgaaccaa 1980 ttgtgtgttt tgcacgaaaa

wQa@sosRegt c t ct gat agag tcaccaagtg ttgtactgaa 28dDGB2004/005091

tctttggtta acagaagacc atgtttctct gctttggaag tcgacgaaac

ttacgttcca 2100 aaggaattca acgctgaaac tttcaccttc

cac a tct ccgaaaag 2160 gaaagacaaa
3&’%23%3 ég%%ﬁﬁﬁé g)tgaattgg t caagcacaa gccaaaggct

2220 40 act aaggaac aattgaaggc tgtcatggat gatttcgctg

A&:ltgf:sg ?é%gga%aa L3 t lgle% ‘ij‘PP?fg gt%tg g@}u%&l %%%g g@% roducts

8 bl 242
B

iR of258a000 g perdighhodiyrweighsi preferakdp85-5061amer keys Trp
Val Phe Ile Val Ser |Ile Leu Phe Leu Phe Ser Ser Ala 1
5 10 15 55 Tyr Ser Arg Ser Leu Asp Lys Arg Gy Pro
Pro Pro Gy Pro Pro Arg 20 25 30 Val Ser Pro Asp Pro
Arg Ala A u Leu Asp Ser Thr Val Leu Leu Thr 60 35 40
45 76 WD 2005/ 054286 PCT/ GB2004/ 005091 Arg Ser Leu
Leu Ala Asp Thr Arg G n Leu Ala Ala A n Leu Arg Asp 50
Refepshicess | ys Phe Pro Ala Asp Gy Asp His Asn Leu Asp
PR pre@Ht Fventibiris kktito BS 11Yrﬁtel‘15n&!aope°~bja thdetpeSéic efthtad@hynts
Ala Leu Gly Ala Leu dn Leu Pro d VaI Leu . 85 90 9%5
deferitied vrieh hrsuinngedaps Singls ilsiratiags i rmgiypduplgspapty gl e

%lxzelinne 4 c{ﬁmﬁ% nall_ligwpeﬁ gﬁ%ﬁfsﬁaérﬁd %%ﬂiélﬁgﬁsgadrgl%ﬂﬁﬁrthe

scope of the invention. Indeed, various modifications of the invention, in addition

to those shown and described herein will become apparent to those skilled in the
art from the foregoing description and accompanying drawings. Such
modifications are intended to fall within the scope of the appended claims. Every

reference cited hereinabove is incorporated by reference in its entirety.
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Gy Thr Leu G n Ala Arg Leu Asp Arg Leu Leu Arg Arg
Leu A n Leu 130 135 140 20 Leu Met Ser Arg Leu Al a

whewsPsaséca n Pro Pro Pro Asp Pro Pro Ala 145 g2&DGB2&4/005091

160 Pro Pro Leu Ala Pro Pro Ser Ser Ala Trp Ay dy
Ile Arg Ala Ala 165 170 175 25 Hs Ala lle Leu Gy
&oprken) IHssINceu Thr Leu Asp Trp Ala Val Arg 180 185
190 Gy Leu Leu Leu Leu' Lys Thr Arg Leu Asp Ala Hi s
EYD>SerPediy Bigredpeioyy 2001205 Ala His Arg Phe Lys
i\$>Le&née§/l€t§kandluf%%‘ﬁnPWé’tE§r% Ala Leu Val 210 215
220 35 Leu Ile Ala Phe Ala A n Tyr Leu Gn dn Cys Pro

G ' 25 230 235 240 Val Lys Leu Val Asn
0, RPeddaon22S 23 Lys Thr Cys Val Ala 245 250
26640 Bep7@uiSer Ala A u Asn Cys Asp Lys Ser Leu His
IhrisLewsPhe/d@y 260 265 270 Asp Lys Leu Cys Thr Val
Ala Thr Leu Arg Au Thr Tyr Ay Gu Mt 45 275 280 285
Ala Asp Cys Cys Ala Lys A n Qu Pro Gu Arg Asn Qu
&>Pher®Lleu 290 295 300 50 G n His Lys Asp Asp Asn
Pg_g»AsnﬁeLﬁgnfro Arg Leu Val Arg Pro Gu 305 310 315
3 vail®? Met Cys Thr Ala Phe H's Asp Asn Qu
G-Thr; Phe Leu 325 330 335 55 Lys Lys Tyr Leu Tyr
QusllegAla Arg Arg His Pro Tyr Phe Tyr Ala 340 345
35> Prixad u Leu Leu Phe Phe Ala Lys Arg Tyr Lys Ala
At B>PhearthriGlall &(u8b% 360 365 77 WO 2005/ 054286

PCT/ GB2004/ 005091
<220>

<223> Oligonucleotide Linker VCO053

<400> 1

gatctttgga taagagagac gctcacaagt ccgaagtcge tcaccggt 48
<210> 2

<211> 50

<212> DNA
<213> Artificial Sequence

<220> .
<223> Oligonuclectide Linker VC054

<400> 2

ccttgaaccg gtgagcgact tcggacttgt gagegtetcet cttatccaaa 50
<210> 3

<211> 48

<212> DNA
<213> Artificial Sequence

<220>
<223> Oligonucleotide Linker VCO055

<400> 3

gatctttgga taagagagac gctcacaagt ccgaagtcge tcatcgat 48
<210> 4

<211> 50

<212> DNA
<213> Artificial Sequence

<220>
<223> Oligonucleotide Linker VCO056

<400> 4
ccttgaatcg atgagcgact tcggacttgt gagecgtctct cttatccaaa 50

<210> 5
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wob@smenscer Ala Lys G n Arg Leu Lys

Cys Cys G n Ala Ala Asp Lys Ala Ala Cys Leu Leu Pro
Lys Leu Asp 370 375 380 5 Au Leu Arg Asp u Ay Lys

Cys Ala Ser Leu G n Lys Phe Gy GQu Arg Al a Phe Lys
Ala Trp Ala 405 410 415 10 Val Ala Arg Leu Ser Gn
Aqg.PhgPro Lys Ala Gu Phe Ala Gu Val 420 425 430
SansLysxkeu Val Thr Asp Leu Thr Lys Val H's Thr Qu
13>Cyurtisiclh 435udd® 445 Ay Asp Leu Leu Au Cys
Ala Asp Asp Arg Ala Asp Leu Ala Lys Tyr 450 455 460
2430Ple Cys A u Asn G n Asp Ser Ile Ser Ser Lys Leu Lys
@@>W§l®y@uchﬁglﬂ?@%ﬁrﬁ§@57(} u Lys Pro Leu Leu Qu
L s Sex HIS Cys Ile Ala Gu Val Ju Asn 485 490 495

r.o 3
SRR RS S e
yr Ala LyS Asp Val Phe Leu 30 515 520 525

aly)>l\/|9t6 Phe Leu Tyr Gu Tyr Ala Arg Arg H's Pro Asp
dyri>Sersoval 530 535 540 35 Val Leu Leu Leu Arg Leu
A@>Ly9NEhr Tyr GQu Thr Thr Leu A u Lys 545 550 555
563> COpstoiisial #eAPerA a Asp Pro His Gu Cys Tyr Al a
L s VaI Phe Asp 565 570 575 40 A u Phe Lys Pro Leu
n e Lys G n Asn 580 585
qpsllgjanuc'li_eotl ﬁsker g%eu Gy Qu Tyr Lys Phe
cfb JAsn. Ala Leu 45 595 600 605 Leu Val Arg Tyr Thr
Yt LYSgValt Bh et Bri@aadel tThgdiase Thvat@uga 61Babdort

ég%ttttcc tcacctaggt

<210> 7

<211> 54

<212> DNA

<213> Oligonucleotide Primer CF59

<400> 7
cgatagatct ttggataaga gagggccacc acctggcccc cctcgagttt cccc

<210> 8
<211> 5
<212> PRT

<213> Artificial Sequence

<220>
<223> Polypeptide linker SEQ ID 8

<400> 8

Gly Gly Gly Gly Ser
1 5
<210> 9

<211> 4

<212> PRT

<213> Artificial Sequence

<220>
<223> Polypeptide linker SEQ ID 9

<400> 9
Gly Gly Gly Ser
1

"'<210> 10
<211> 17
<212>  PRT

<213> Stanniocalcin signal peptide sequence

74
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50 Val Gu Vval Ser Arg Asn Leu Gy Lys Val Ay Her Lys
Cys Cys Lys 625 630 635 640 H's Pro Au Ala Lys Arg

55 Val Leu Asn Gn Leu Cys Val Leu Hs GQu Lys Thr Pro
Val Ser Asp 660 665 670 Arg Val Thr Lys Cys Cys Thr
Gaoser 1beu Val Asn Arg Arg Pro Cys 60 675 680 685 78
\WBt2095 /508 42865 RCELCB2004 00509 u RhevSertlAl sed aua Gt
Val Asp Gu Th# Tyr Val Pro Lysod u Phe Asn 6901695
7;891 5 Ala Au Thr Phe Thr Phe H's Ala Asp Ile Cys Thr
Leu Ser u Lys 705 710 715 720 du Arg Gn lle Lys
Lys An Thr Ala Leu Val Qu Leu Val Lys His 725 730
73%010 Lys Pro Lys Ala Thr Lys Gu G@n Leu Lys Al a Val
Met1Asp2Asp She 740 745 750 Ala Ala Phe vVal Qu Lys
Qps2LysrRys Ala Asp Asp Lys GQu Thr Cys 15 755 760 765
SBeé3Al aCGaenchy sGhyall ysadeyiseLeu Val Ala Ala Ser @ n
Ala Ala Leu 770 775 780 20 Gy Leu 785 <210> 17
£289> 762 25 <212> PRT <213> Artificial Sequence
%‘?EO%I °<393 3 TREHGr EENTFR fENBe 2EU MRl alBukbn eushn Le80
400> 17 Ay Pto Pro Pro Ay P8 Pro Arg Val Set®Pro

ASp Aop AL 4. A A G Y,
20

<210> 12

<211> 66

<212> DNA

<213> Artificial Sequence

<220>
<223> Oligonucleotide Primer CF60

<400> 12
ggccatcgat gagegacttc ggacttgtga gegtecagec gagtcttcag cagcagcagt
ccecte

<210> 13

<211> 50

<212> DNA

<213> Artificial Sequence

<220>
<223> Oligonucleotide Primer CF61

<400> 13
ccggecttag gettacctygg gecaccacct ggecceccte gagtttcceoc

<210> 14
<211> 45
<212> DNA

<213> Artificial Segquence

<220>
<223> Oligonucleotide Primer CF62

<400> 14
ggccaagctt attacagccg agtcttcage agcagecagtc cocte

<210> 15

<211> 2358

<212> DNA

<213> Artificial Seguence

<220>
<223> N-terminal ILll-albumin fusion

75
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1510 15 35 Leu Asp Ser Thr Vval

Leu Leu Thr Arg Ser

Leu Leu Ala Asp Thr Arg 20 25 30 dn Leu Ala Ala G n

Leu Pro

Thr

W ewshsg8Asp Lys Phe Pro Ala Asp Ay Asp H s
40 Asn Leu Asp Ser

Leu

Thr Arg Leu Arg Ala Asp Leu Leu 45 65 70 75 80 Ser

JansLeysArg Hi s Val

An Trp Leu Arg Arg Ala Ay Qdy

Sefafefgg 85t00:QF 5t-deettiey statiutiey cGf ot Rirba @Lytherrct

@ogafdrgal eapgGhradl acA9Igcteu cAsSH
tagamraypaArgPtietrd ARt gctEu CVETE 98679 AFGC

PGt g_al@glwaféfscccs %g ?ﬁgﬁcﬁgo 9By

C&%?‘?&QL

32&“@?

é@l@g

%a
§AE

acc écg c
é;%?;g

= cgggggcigﬁ

egc

cgga

CCC gé

291 bo °POSRIREO° AIgIEdrY
%ft gﬁtgca

ccctg

i

@bt €Hgcge
cccgecggeg

L ctelycdtdg bgggg%&DCQWQ@gé¢gchﬁlcg&tgtéigg

L@&btbeuadtySngmg@ascg gt&iygbdlc IEstgB gk wakspcitw

H ®abys cSerasGhacddakoioat Hits cory-PREY AFSTREGH IR edpa@pycttc
4R0c18% 9190 tCGhcd tit Yot PHe tR %tgAPaC Laéﬁgwatte%ﬁ ppgtcac

ﬂ@a%gAF%aGHﬁangFa{@&attfggc Ef«‘s gt:g

a@a%g@%ﬁ%

?tﬂ??g 220 Al
R

tacaagg
ccaaagttgg
tgtgcttcet
tctcaaagat
aaggttcaca
ttggctaagt
gaaaagccat
gctgacttge
gctgaagcta
gactactccg
tgttgtgctg
ttggtcgaag
gaatacaagt
accccaactt
cacccagaag
ttgtgtgttt
tctttggtta
aaggaattca
gaaagacaaa
actaaggaac
aaggctgatg
caagctgett

<210>
<211>
<212>
<213>

16

<220>
<223>

<400>
Met Lys
1

16

786
PRT .
Artificial Sequence

gla%'a
ctgctttcac
atgaattgag
tgcaaaagtt
tcccaaagge
ctgaatgttyg
acatctgtga
tgttggaaaa
catctttgge
aggacgtctt
ttgtcttgtt
ctgectgaccc
aaccacaaaa
tccaaaacgce
tggttgaagt
ctaagagaat
tgcacgaaaa
acagaagacc
acgctgaaac
ttaagaagca
aattgaaggc
ataaggaaac

tgggtttg

5

cc
atg ctgac

8 a

hecQmie

cgaatgttgt
agacgaaggt
cggtgaaaga
tgaattcget
tcacggtgac
aaaccaagac
gtctcactgt
tgctgactte
cttgggtatg
gttgagattg
acacgaatgt
cttgatcaag
tttgttggtt
ctctagaaac
gccatgtget
gaccccagte
atgtttctct
tttcaccttc
aactgctttg
tgtcatggat
ttgtttcget

N-terminal ILll-albumin

Trp Val Phe Ile Val Ser

Tyr Ser Arg Ser Leu Asp Lys Arg

Val Ser
35

20

Pro Asp Pro Arg Ala Glu

40

tE a
%%ﬁ@éa\zg

A{%ga yéh

gct
acc

Hgaa
Ecttg

th&@ctle@blg QustdugtVadt tAlataag

caagctgctyg
aaggcttctt
gctttcaagg
gaagtttcta
ttgttggaat
tctatctett
attgctgaag
gttgaatcta
ttcttgtacg
gctaagacct
tacgctaagg
caaaactgtg
agatacacta
ttgggtaagg
gaagattact
tctgatagag
gctttggaag
cacgctgata
gttgaattgg
gatttcgetg
gaagaaggta

fusion

ataaggctge
ccgctaagea
cttgggetgt
agttggttac
gtgctgatga
ccaagttgaa
ttgaaaacga
aggacgtttg
aatacgctag
acgaaactac
ttttcgatga
aattgttcga
agaaggtccc
tcggttctaa
tgtcecgtegt
tcaccaagtg
tcgacgaaac
tctgtacctt
tcaagcacaa
ctttcgttga
agaagttggt

ttgtttgttg
aagattgaag
cgctagattg
tgacttgact
cagagctgac
ggaatgttgt
tgaaatgcca
taagaactac
aagacaccca
cttggaaaag
attcaagcca
acaattgggt
acaagtctcc
gtgttgtaag
tttgaaccaa
ttgtactgaa
ttacgttcca
gtccgaaaag
gccaaaggcet
aaagtgttgt
cgctgcttece

Ile Leu Phe Leu Phe Ser Ser Ala

10

15

Gly Pro Pro Pro Gly Pro Pro Arg

25

30

Leu Asp Ser Thr Val Leu Leu Thr

76

45

BGT/¢B2003/005091
Leu Ala Met Ser Ala Ay
Ala Leu dy 50 55 60 Ala Leu dn Leu Pro Gy Vval

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2358
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245 250 255 20 Leu Arg Gu Thr Tyr Ay Glu Met Ala Asp
Cys Cys Ala Lys Gn Qu 260 265 270 Pro Gu Arg Asn

wOerws0yesehe Leu G n His Lys Asp Asp Asn Pro ABCT/&B2004/005091

280 285 25 Leu Pro Arg Leu Val Arg Pro Au Val Asp
Val Met Cys Thr Ala Phe 290 295 300 His Asp Asn GQu
A u Thr Phe Leu Lys Lys Tyr Leu Tyr Qu Ile Ala 30 305
310 BI51820eu Alg Perg THE SrBrelnTyeu Plie Ay GAb a.eBr mrdJhup
Leu 1%u Phe Phe AI a bYys 325 330 335 8 Arg Tyr Lys
g gl C,% a Al a ésﬂg Lys Al a
%B R 1 a&rsg %&lﬁ&ﬁnp%u o8 1% Frei %h{%ﬁ
g Asp u dy LysAIa 355 360 5 40 Ser Ser
bys ¥d:Nsé¥ dikelylvs Q¥s Gé%’%l%eﬁe&-%ingé’]u bys GEgeZaq ¥.eu
370 375 380 @su Arg Ala Phe Lys Ala Trp Ala Vahs Al a
Arg Leu Ser G n Arg Phe 45 385 390 395 400 Pro Lys
ARha ABguLRhérAlrda@sp Val L8ersdry syt ewuMatg Thy VASpcledrp
Thr 405 4100415 50 Lys Vall®is Thr Qu Cys1€ys Hi s
Gy Asp Leu Leu Ala As 420 425 430 Asp Arg
;R%Aﬁg o} geale&YL%f %’r gYSGTBrAEsBﬁJ th PAS pEigepen
Ile 4357440 445 55 Ser % Lys Leu Lys 1 Cys Cys
&y MSLA?J ertala ey ﬁyAggsAr ey 420 %5 500y F&% Qg
e 1Abha G u
Pro 60 465 470 475 480 80 V\D 2005/ 054286

PETNMEB2004 £ 00500111 aSesu ked AharAl ardsproPhe Yab EuaBer

Lys Asp Val Cys Lyp® Asn Tyr 155 160
Pro Pro Leu Ala Pro Pro Ser Ser Ala Trp Gly Gly Ile Arg Ala Ala
165 170 175

His Ala Ile Leu Gly Gly Leu His Leu Thr Leu Asp Trp BAla Val Arg
180 185 190

Gly Leu Leu Leu Leu Lys Thr Arg Leu Asp Ala His Lys Ser Glu Val
195 200 205

Ala His Arg Phe Lys Asp Leu Gly Glu Glu Asn Phe Lys Ala Leu Val
210 215 220

Leu Ile Ala Phe Ala Gln Tyr Leu Gln Gln Cys Pro Phe Glu Asp His
225 230 235 240

Val Lys Leu Val Asn Glu Val Thr Glu Phe Ala Lys Thr Cys Val Ala
245 250 255

Asp Glu Ser Ala Glu Asn Cys Asp Lys Ser Leu His Thr Leu Phe Gly
260 265 270

Asp Lys Leu Cys Thr Val Ala Thr Leu Arg Glu Thr Tyr Gly Glu Met
275 280 285

Ala Asp Cys Cys Ala Lys Gln Glu Pro Glu Arg Asn Glu Cys Phe Leu
290 295 300

Gln His Lys Asp Asp Asn Pro Asn Leu Pro Arg Leu Val Arg Pro Glu
305 310 315 320

Val Asp Val Met Cys Thr Ala Phe His Asp Asn Glu Glu Thr Phe Leu
325 330 335

Lys Lys Tyr Leu Tyr Glu Ile Ala Arg Arg His Pro Tyr Phe Tyr Ala
340 345 350

Pro Glu Leu Leu Phe Phe Ala Lys Arg Tyr Lys Ala Ala Phe Thr Glu
355 360 365

77
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485 490 495 5 Ala Qu Ala Lys Asp Val Phe Leu Gy Mt
Phe Leu Tyr Au Tyr Ala 500 505 510 Arg Arg His Pro

520 525 10 Thr Tyr Gu Thr Thr Leu Au Lys Cys Cys
Ala Ala Ala Asp Pro H's 530 535 540 du Cys Tyr Ala
Lys Val Phe Asp Qu Phe Lys Pro Leu Val Gu Gu 15 545
556 655 GB6RlaPrin Gbp IAsnal=ondlh @ slys: Ged ASNLEY S@ Abp
Leu PHe Qu An Leu @ 565 570 575 260d u Tyr Lys
Phe G n Asn Ala Leu Leu Val Arg Tyr Thr Lys Lys Va
585 °580*PPrg’ G h Lva|A1§eFe#r§@rP?J@ ThF Qeursmited hys
al” Ser Arg Asn LU Gy 595 600 60%°° 25 Lys Val d yA00
t P
375 615 50 G Ma e s T A 8 N M e
Asn A n Leu Cys Val Leu 30 625 630 635 640 HIS u
s Atwr APy d.eVaterSern Asp egPMalrydhalal ysu @S Ly cThrval
G u 645 6560655 35 Ser Leu4X@al Asn Arg Arg &m Cys
Phe Ser Ala Leu Qu Val Asp Au 660 665 670 Thr Tyr

V&F Bror %% &2 TrrPhee Ash TAFald (Ya¥hi spher The PiveChb diis

Ala 675680 685 40 Asp 1% Cys Thr Leu %4 G u Lys

I n, IThr Q 695 _700 a Leu
%ﬁ? égﬁgL%%i}e%@ﬁa gi :ﬁ¥§ %?p A?ﬁ_grﬁf%% A§ +ﬁu %93A£szFyr
A@n 45 705 710 715 720 Leu Lys Ala Val  Met Asp Asp

Phe AlsacAl asPhanVadp Gkl Ill)éss@/Se%s ﬂ%gg%llséyé(}:ys
k¢S Ala Asp Asp Ly® GQu Thr Cys PhesAla Au du A wsgo

Lgs Lys Leu
Glu Lys Pro Leu Leu Glu Lys Ser His Cys Ile Ala Glu Val Glu Asn

485 490 495

Asp Glu Met Pro Ala Asp Leu Pro Ser Leu Ala Ala Asp Phe Val Glu
500 505 510

Ser Lys Asp Val Cys Lys Bsn Tyr Ala Glu Ala Lys Asp Val Phe Leu
515 520 525

Gly Met Phe Leu Tyr Glu Tyr Ala Arg Arg His Pro Asp Tyr Ser Val
530 535 540

Val Leu Leu Leu Arg Leu Ala Lys Thr Tyr Glu Thr Thr Leu Glu Lys
545 550 555 560

Cys Cys Ala Ala Ala Asp Pro His Glu Cys Tyr Ala Lys Val Phe Asp
565 570 575

Glu Phe Lys Pro Leu Val Glu Glu Pro Gln Asn Leu Ile Lys Gln Asn
580 585 590

Cys Glu Leu Phe Glu Gln Leu Gly Glu Tyr Lys Phe Gln Asn Ala Leu
595 600 605

Leu Val Arg Tyr Thr Lys Lys Val Pro Gln Val Ser Thr Pro Thr Leu
610 ) 615 . 620

Val Glu Val Ser Arg Asn Leu Gly Lys Val Gly Ser Lys Cys Cys Lys
625 630 635 640

His Pro Glu Ala Lys Arg Met Pro Cys Ala Glu Asp Tyr Leu Ser Val
645 650 655

Val Leu Asn Gln Leu Cys Val Leu His Glu Lys Thr Pro Val Ser Asp
660 665 670

Arg Val Thr Lys Cys Cys Thr Glu Ser Leu Val Asn Arg Arg Pro Cys
675 680 685
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740 745 750 Val Ala Ala Ser A n Ala Ala Leu Gy Leu
755 760 55 <210> 18 <211> 2361 <212> DNA <213>

waoashses@al Sequence 60 81 WO 2005/ 054286 PCT/GB2004/005091

PCT/ GB2004/ 005091 <220> <223> C-term nal al bum n-1L11
fusion <400> 18 5 atgaagtggg taagctttat ttcccttctt
tttctcttta gctcggctta ttccaggagec 60 ttggataaaa
ghgagcrElcalea&jagtgagsgct gcteate: gl tix@adga ciltit ggagaa
120 %°gaaaat tt ca aagce® ggt gttgattgcc70t0ttgct cagt
atcttcagca gtgtccattt 180 gaa?atcat t aaaat t agt
@ggquaaﬁ}f Het'gaaftt i cahadagat i ggt t gt S?ﬁoGlu Lys
gagt cagct g aaaattgtga caaatcactt catacccttt ttggaggéaa
aifatg cacar309,.,10,Qt tgcaactq t {aotgaaac £l.atggtgaan;
at ggcfgact gctgtgcaaa acaagaacgip 360 gagagaaatghs
aatgcttctt gcaacacaaa gatgacaacc caaacctccc ccgattggtg
429 rragacCAyadgyrtigatgt gat ighgtachyetvailt Beargacssp Phe
at gaagagac’7€ittttgaaa 480 7daatacttat at gaadtbgc
cagaagacat ccttactttt atgccccgga actccttttc 540

Y e dinaotat aatger oo (ol GERLTP B AhgErgerva
taaagctg5 c 600 15 tgcct gc caaagct cga @%acttcgg

gl 9aagggda; Agge t;%tf d9ceagacad 860 s a9aft caadt, Ley
gt geeagi ct ccaaaaatt 75ggagaaagag ctttgaaagc at gggcagta
720 gctcgcctga gccagagatt tcccaaagct gagtttgcag
aagtktccaa gttagtgaca 780 gatcttacca aagtccacac
ggmat gct gc cat ggagatc tgcttgaatg tgctgatgac 840
agggcggacc ttgccaagta tatctgtgaa aatcaagatt cgatctccag
tadact 900 20 gaatgctgtg aaaaacctct gttggaaaaa
fedcact ttgccgaagt ggaaaat gat 960 gagatgcctg
%g?tt c tt.c té cl_gctgattttg ttgaaagtaa ggatgtttge
1 aaaaaccta g T gaggcaaa ggatgtcttc ctgggcatgt
3149t atga atatgcaaga 1080 aggcatcctg attactctgt
eglgct gekgrLigagachhy €eaagacala shgaaaccact 1140

ct agagaagt gctgtgccgc tgcagatcct catgaatgct atgccaaagt
gidocgatigaa 1200 25 tttaaacctc ttgtggaaga gcct cagaat

Glsaat@a?aacPranaém tRybgerogstd tVlatLg%ag P26@sp Pro Arg Ala Glu
15

Leu Asp Ser Thr Val Leu Leu Thr Arg Ser Leu Leu Ala Asp Thr Arg
20 25 30

Gln Leu Ala Ala Gln Leu Arg Asp Lys Phe Pro Ala Asp Gly Asp His
35 40 45

Asn Leu Asp Ser Leu Pro Thr Leu Ala Met Ser Ala Gly Ala Leu Gly
50 55 60

Ala Leu Gln Leu Pro Gly Val Leu Thr Arg Leu Arg Ala Asp Leu Leu
Ser Tyr Leu Arg His Val Gln Trp Leu Arg Arg Ala Gly Gly Sexr Ser
85 90 95

Leu Lys Thr Leu Glu Pro Glu Leu Gly Thr Leu Gln Ala Arg Leu Asp
100 105 110

Arg Leu Leu Arg Arg Leu Gln Leu Leu Met Ser Arg Leu ARla Leu Pro
115 120 125

Gln Pro Pro Pro Asp Pro Pro Ala Pro Pro Leu Ala Pro Pro Ser Ser
130 135 140

Ala Trp Gly Gly Ile Arg Ala Ala His Ala Ile Leu Gly Gly Leu His
145 150 155 160
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cagcttggag agtacaaatt ccagaatgcg ctattagttc gttacaccaa
gaaagtaccc 1320 caagtgtcaa ctccaactct tgtagaggtc

at cct gaagc aaaaagaatg ccctgtgcag aagactatct atccgtggtc
1440 ctgaaccagt tatgtgtgtt gcat gagaaa acgccagtaa
gt gacagagt caccaaatgc 1500 30 tgcacagaat ccttggtgaa
caggtgadea Asgcldrt ftagatt Btgggaagieucnat ganaea dn6@hr arg
tacgttccca aagegtttaa tgct gaaacdaottcaccttcc atgcagat at
gcacacit 1620 tct aga g_agagacaaat caagaaacaa
g%%b?’@ dﬁ@c?%@ lﬁa Atadgs1580Fhedea &au Gly
caaaagagca actgaaagct gttatéé%tg attttgcagc t gt agag
LA40:1.2801 gL 4GR AGOGLOaE 89?% yE239936ace,d 4ot 14 %C%g Leu
aggagggtiea aaaacttgtt gctgcaagtcgﬁég tt
aggcttacct gggccaccac ctggcccccc tcgagtttcce 1860
cdageicc C< Pgggbegalc Rsggaeagenass gigetacthga @eCgst athet
cct ggdggac 1920 acgeggcagc tggctgcacazgct gagggac
aaattcccag ct gggga ccacaacctg 1980 gattccctgc
LE% ggg?ﬁabdﬁgc%ﬁ{ﬁg chet &¢a Ayot Exedgyt
O gtgctgacaa ct gcgagc ggacctéct g tcctacctgc 240
t t 2190 40 cag ct
ggggggc%%gﬂg%g%gcggg%h?é%&caéﬁ%gggtag%@%gg \%é ? £lons
ct ggaccggc tgctgcgeccg gectgcagetc ctgatgtccc gcc gccct
getCcaageraTZ22Qr €6CCLyIatCrasgacydCe CACYGHLIED, c1u
cccccectcct 2émagect gggg gggcatesagg 2280 gccgegeacg
ccat cct ggg ggggctgcac ctgacacttg actgggccgt gaggggactg
IBaFluchgcte g @FagredgetClyp E86Lys F5p<R4fAshOPre<2ii>
787 <AP> PRT <213> Art *Pi ci al Sequence?8%0 <220>
223> G te a IL fusio <400> 19 55 Met
P e i [ e e gl v S er
Ser Al a 1 5 10 15 yr Ser Arg Ser Leu Asp Lys Arg

AsP rAb anshil 81 ¥su S8k Gl 1Valg, 5/%‘ ﬁysZng%e%OTyIGQ;lgzlﬂéoAla
2005/ 054286 PCT/ G32004/ 005091 315 320

Arg Arg His Pro Tyr Phe Tyr Ala Pro Glu Leu Leu Phe Phe Ala Lys
325 330 335

Arg Tyr Lys Ala Ala Phe Thr Glu Cys Cys Gln Ala Ala Asp Lys Ala
340 345 350 -

Ala Cys Leu Leu Pro Lys Leu Asp Glu Leu Arg Asp Glu Gly Lys Ala
355 360 365

Ser Ser Ala Lys Gln Arg Leu Lys Cys Ala Ser Leu Gln Lys Phe Gly
370 375 380

Glu Arg Ala Phe Lys Ala Trp Ala Val Ala Arg Leu Ser Gln Arg Phe
385 390 395 400

Pro Lys Ala Glu Phe Ala Glu Val Ser Lys Leu Val Thr Asp Leu Thr
405 410 415

Lys Val His Thr Glu Cys Cys His Gly Asp Leu Leu Glu Cys Ala Asp
420 425 430

Asp Arg Ala Asp Leu Ala Lys Tyr Ile Cys Glu Asn Gln Asp Ser Ile
435 440 445

Ser Ser Lys Leu Lys Glu Cys Cys Glu Lys Pro Leu Leu Glu Lys Ser
450 455 460

His Cys Ile Ala Glu Val Glu Asn Asp Glu Met Pro Ala Asp Leu Pro
465 470 475 480

80
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H's Arg Phe Lys Asp Leu Ay GQu GQu Asn Phe Lys Ala

Leu Val Leu 35 40 45 Ile Ala Phe Ala @ n Tyr Leu Gn
W@Rws0yes8¢ro Phe G u Asp His Val 5 50 55 60 LRGT/GBR004/005091

Val Asn Qu Val Thr du Phe Ala Lys Thr Cys Val Ala

Asp 65 70 75 80 10 Gu Ser Ala A u Asn Cys Asp Lys

Ser Leu H's Thr Leu Phe Ay Asp 85 90 95 Lys Leu Cys

Her Mal AN al8hsplere Apy QuusdhmyTyrspGal Gve Ivet A& Tyr

100 105 110 185Asp Cys QIS Al é%ys An du Pro4€§1u

Arg Asn_ G u Cys Phe Leu 120 125 Hi s ¥

Adp i &y azﬁfpu&l BFS e %%evaﬁhwegl ¥ S iVali20

130 135 14 p Val Met Q/s r Ala Phe His p Asn

ng ﬁguHi@'rPrg)bk%pL% LY¥5 vat49a1190u hn ﬂépArgS.L.elu)’§;1J

Leu Tyrs{3 u a Arg #Ang His Pro Tyr Bbe Tyr Al a

Pro 165 170 175 GI u Leu Leu Phe Phe Ala Lys Arg Tyr

s AlracAl ahPhrTheu Glu IQpsCy<sl80s 85 AQ0AL8(RsQysrdmis

Al a A% Asp Lys Ala ABa Cys Leu Leu P@@ Lys Leu Asp

Gu 195 200 205 Leu Arg Asp Qu Al a_Ser Ser

ALE %psTYY ﬁli\rlgSG% EYS peys Péi gl%‘-”%eu Alet Skt GEéu

éIrEiLysPheGIy ArgAIaPheLsBAlaTrpAIaVaI

0,243 o-l.e e
G2 W& bt & throgt o YR MR
Val Thr Asp Leu Thr Lys Val H's Thr Qu Cys Cys Hi s
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@1y T260v26he 2510 AALAASheled 8HL Ary TBys TAF a.vASpyASPL
Arg Al a Aspsteu Ala Lys Tyrsdd e

Pro Gln Val Ser Thr Pro Thr

585

Lys Val Gly
610

Cys Ala Glu
625

His Glu Lys

Ser Leu Val

Thr Tyr Val
675

Asp Ile Cys
690

Ala Leu Val
705

Leu Lys Ala
Lys Ala Asp
Val Ala Ala

755

<210> 18

Ser

Asp

Thr

Asn

660

Pro

Thr

Glu

Val

Asp

740

Ser

<211> 2361

<212> DNA

Lys

Tyr

Pro

645

Arg

Lys

Leu

Leu

Met

725

Lys

Gln

Cys Cys
615

Leu Ser
630

Val Ser

Arg Pro

Glu Phe

Ser Glu

695
Val Lys
710
Asp Asp

Glu Thr

Ala Ala

<213> Artificial Sequence

275

Leu Val Glu Val

600

Lys

Val

Asp

Cys

Asn

680

Lys

His

Phe

Cys

Leu
760

His

Val

Arg

Phe

665

Ala

Glu

Lys

Ala

Phe

745

Gly

Pro

Leu

Val

650

Ser

Glu

Arg

Pro

Ala

730

Ala

Leu

81

Glu

Asn

635

Thr

Ala

Thr

Gln

Lys

715

Phe

Glu

280 28390

Ser Arg Asn Leu Gly

Ala
620
Gln
Lys
Leu
Phe
Ile
700
Ala

Val

Glu

605

Lys

Leu

Cys

Glu

Thr

685

Lys

Thr

Glu

Gly

Arg

Cys

Cys

Val

670

Phe

Lys

Lys

Lys

Lys

750

Met

Val

Thr

655

Asp

His

Gln

Glu

Cys

735

Lys

Pro

Leu

640

Glu

Glu

Ala

Thr

Gln

720

Cys

Leu



Cys Qu Asn A n Asp Ser Ile Ser Ser Lys Leu Lys GQu
Cys Cys A u 50 290 295 300 Lys Pro Leu Leu Qu Lys Ser
wok@s0Qyesd e Ala Au Val GQu Asn Asp 305 310 BABHGB2@4/005091
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55 G u Met Pro Ala Asp Leu Pro Ser
G u Ser

Val

Aa-Gu Ala Lys Asp Val

Leu Ala Ala Asp Phe
325 330 335 Lys Asp Vval

Cys Lys Asn Tyr

Phe Leu Gy 340 345 350 60

82 M0 20054054286 RaTA-GB2004/:005091 Met Phe Leu Tyr

Met Lys Trp Val Ser Phe Ile Ser Leu Leu Phe Leu Phe Ser Ser Ala

1

5

10

15

Tyr Ser Arg Ser Leu Asp Lys Arg Asp Ala His Lys Ser Glu Val Ala

20

25

82

30

GQu Tyr Ala Arg Arg H's Pro Asp Tyr Ser Val Val 355
360>3658 Leu Leu Leu Arg Leu Al a ¥s Thr Tyr Gu Thr
Waagmgggt@aq_oygt@y§tc5ct Zht 3:7:54:‘%%:@ ct at? igo
a g aaga et
pf@ Fﬁ%’aagge' %g Ngait ? t@ t’%fét ca‘;g tggg%@ttt 180
: aa at t rg Q S ;g ta a a @% ratgat 240
aa + t?? Ra é géaééaé Haca 300
Ye YlethysytBhe Lyh t%%ﬁt%cﬁgt@dhalaeﬂcaa@mcct 360
géggkg 15t ch“(thQHathi daygaddﬁﬁc\&ﬂaaE%tbda dcddalggtg 420
SefcclbigProgathtghietyadctgdB85 t4d4: 45 atGhavalalc SerttAggra 480
AsrtabetatGayodaps t¥alcaGlapaSer dopsayst QFYCcEyeodH scxptabee 540
155c4 60 Poot T2 9 FIEYSLAFY WEEIPIE6C Q@CM%Q@I tPaRgproce o0°
wcte@tgs@aawwcwtgaa@%cawa&%ag@ge ggg ASFEGRC2 B9
%ggﬂgngﬁigt é@éf??at gﬁﬁga%igsg aaq&Sa gcagta 720
g%‘g ‘Ejga4§gca\?§|ga cgcaaa cag@g@ 8 \%?gaca 780
atc t acca aagigcacg%gg t g%%a atgac 840
iE cé%@c agﬁ¢§h Yaag 900
¥ §?§9a43détgingtlyéaég§£ ﬂ%ﬁ@adﬁbﬁa AdgcPheaAsggAladtgat 960
éé%té %5gacttgcc ttcattagct getgattttg ttgaaagtaa ggatgtttge 1020
aaaaactatg ctgaggcaaa ggatgtctte ctgggcatgt ttttgtatga atatgcaaga 1080
aggcatcctg attactctgt cgtgetgetg ctgagacttg ccaagacata tgaaaccact 1140
ctagagaagt gctgtgccge tgcagatcct catgaatget atgccaaagt gttcgatgaa 1200
tttaaacctc ttgtggaaga gcctcagaat ttaatcaaac aaaattgtga gctttttgag 1260
cagcttggag agtacaaatt ccagaatgcg ctattagttc gttacaccaa gaaagtaccc 1320
caagtgtcaa ctccaactct tgtagaggtc tcaagaaacc taggaaaagt gggcagcaaa 1380
tgttgtaaac atcctgaagc aaaaagaatg ccctgtgcag aagactatct atccgtggtc 1440
ctgaaccagt tatgtgtgtt gcatgagaaa acgccagtaa gtgacagagt caccaaatgc 1500
tgcacagaat ccttggtgaa caggcgacca tgcttttecag ctctggaagt cgatgaaaca 1560
tacgttccca aagagtttaa tgctgaaaca ttcaccttce atgcagatat atgcacactt 1620
tctgagaagg agagacaaat caagaaacaa actgcacttg ttgagctcgt gaaacacaag 1680
cccaaggcaa caaaagagca actgaaagcet gttatggatg atttcgcage ttttgtagag 1740
aagtgctgca aggctgacga taaggagacc tgctttgeeg aggagggtaa aaaacttgtt 1800
gctgcaagtc aagctgectt aggcettacct gggeccaccac ctggccccee tcgagtttec 1860
ccagaccctc gggccgaget ggacagcacc gtgetcctga cccgetetet cctggeggac 1920
acgcggcage tggctgcaca getgagggac aaattcccag ctgacgggga ccacaacctg 1980
gattccctge ccaccctgge catgagtgeg ggggcactgg gagctctaca gctecccaggt 2040
gtgctgacaa ggctgcgage ggacctactg tcctacctge ggcacgtgeca gtggctgege 2100
cgggeaggtg gectcttccecct gaagaccetg gagcccgage tgggcaccct gcaggcccga 2160
ctggaccgge tgctgegeeg getgeagete ctgatgtcce gcctggecct geccccageca 2220
cccocggace cgeccggegec cccgetggeg cccccctect cagcctgggg gggcatcagg 2280
gccgeecacyg ccatccetggg ggggctgeac ctgacacttg actgggccgt gaggggactg 2340
ctgectgectga agactcgget g 2361
<210> 19
<211> 787
<212> PRT
<213> Artificial Sequence
<220>
<223> C-terminal albumin-IL1l fusion
<400> 19



G u Thr Phe Thr Phe His Ala Asp Il e Cys Thr Leu Ser
Gu Lys Au 35 530 535 540 Arg Gn Ile Lys Lys A n Thr
w@@shesd/al G u Leu Val Lys His Lys 545 550 PEBHGB&@4/005091
40 Pro Lys Ala Thr Lys Gu @n Leu Lys Ala Val Mt Asp
Asp Phe Ala 565 570 575 Ala Phe vVal A u Lys Cys Cys
Ly § PﬁlgaPlﬁsﬁ,yA%pLﬂél Ghy G-E.klr ey ssiPhee 580 2585.8590a1 45u
Ala Gu3zgdu Gly Lys Lys 4ceu Val Ala Ala 8&r dn A a
Ala Leu dy 595 600 605 Leu Pro Gly Pro Pro Pro d
Pie ZProPHy ¢ly/A1nSEYT Pey AepcPr GYNPg"SBh%féu 1% 820V
GI u 1%u Asp Ser Thr Val Leu Leu Thr Ser Leu Leu

0 635.640.. 55 T Leu Al a, Ala
E’ﬁ B (et oadio T ahe proe %sgge@ éi?ﬁés%l%ﬁgp
p Hs Asn Leu Asp Ser Leu Pro Thr Leu Ala Met Ser
%'19 erAﬂ @111%@1 @@A@E&ys6§)e18ﬂem:i_go'@k5f 024286 Gly Asp
PCT/ GB2004/ 005391 Leu Gy Al asheu Gn Leu Pro &y Val

Leu Thr Arg Leu Arg Ala Asp 675 680 685 Leu Leu Ser
Tys ldeauC¥y ghHiwlVala Ghn TprprteGlArgrAFg Alda @uyMer ylas
690 695 70008er Ser Leu Lys'®hr Leu Au Pro @% Leu

y Thr L Gn A 70 0 715 0 .10 Leu As
A TaLC @wgw% G i TebdPr Vel s = v
Al a 72;'5 30 735 Leu Pro &n Pro Pro Pro p Pro Pro

'%I:L L OAE Qs %nA'PPO REQ lPerL:LOPrJﬁQ 71.4—:5 \7&0 Ar%%:@e@llsafal
1Hop Ay yIIeABgAIaAIaﬁSAiL@oIIe‘LeuGIy

€] y 755 760 765

Asp Val Met Cys Thr Ala Phe His Asp Asn Glu Glu Thr Phe Leu Lys

145 150 155 160

Lys Tyr Leu Tyr Glu Ile Ala Arg Arg His Pro Tyr Phe Tyr Ala Pro
165 170 175

Glu Leu Leu Phe Phe Ala Lys Arg Tyr Lys Ala Ala Phe Thr Glu Cys
180 185 190

Cys Gln Ala Ala Asp Lys Ala Ala Cys Leu Leu Pro Lys Leu Asp Glu
185 200 205

Leu Arg Asp Glu Gly Lys Ala Ser Ser Ala Lys Gln Arg Leu Lys Cys
210 215 220

Ala Ser Leu Gln Lys Phe Gly Glu Arg Ala Phe Lys Ala Trp Ala Val
225 230 235 240

Ala Arg Leu Ser Gln Arg Phe Pro Lys Ala Glu Phe Ala Glu Val Ser
245 250 255

Lys Leu Val Thr Asp Leu Thr Lys Val His Thr Glu Cys Cys His Gly
260 265 270

Asp Leu Leu Glu Cys Ala Asp Asp Arg Ala Asp Leu Ala Lys Tyr Ile
275 280 285

Cys Glu Asn Gln Asp Ser Ile Ser Ser Lys Leu Lys Glu Cys Cys Glu
290 295 300

Lys Pro Leu Leu Glu Lys Ser His Cys Ile Ala Glu Val Glu Asn Asp
305 ' 310 315 320

Glu Met Pro Ala Asp DLeu Pro Ser Leu Ala Ala Asp Phe Val Glu Ser
325 330 335

Lys Asp Val Cys Lys Asn Tyr Ala Glu Ala Lys Asp Val Phe Leu Gly
340 345 350
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Leu H's Leu Thr Leu Asp Trp Ala Val Arg Ay Leu Leu
Leu Leu Lys 20 770 775 780 Thr Arg Leu 785 25 <210>

WQos5420p86> 763 <212> PRT <213> Artificial Seqeernc82003005091

<220> <223> Mature C-termnal 1L11-al bum n fusion
<400> 20 Asp Ala His Lys Ser Gu Val Ala H's Arg Phe
¢s AsprdeayEguG@y 235 2kgbrd) HiS pr& APASH: RRe Liys vAlLa
Leu Val 3i%eu Ile Ala Phe 3#ba G n Tyr Leu &% 20 25 30
40 Gn Cys Pro Phe A u Asp His Val Lys Leu Val Asn G u
V&P Depr 1y dro 35usbl U SYPHE AT E By T?ﬁr”@%ewrluAP&S ASp
GuBér Ala u Asn éf/% Asp Lys 50 55%0 45 Ser Leu

i hr . Ley. Phe A S T, Aadhrey
B e e T RS W Eeh
Cys Cys Ala Lys Gn Qu Pro 50. 85 90 95 Gu Arg Asn
Ghy G¢srRheckata1 G His dipsciAspsAIpulAsie By dAsnakelrys
100 105 110 5%5Pro Arg Leu Vaki®trg Pro G u Val 4Asp
Val Met Cys Thr Ala PheHi s 115 120 125 Asp Asn Gu
Glu TRy PIPhELL NIy B3 Ciyr e by iR e 2Airalar geu
130 135 1462960 85 WO 2005/ 854286 PCT/ GB20041905091

i s. Prq, Tyr Phe a.pPr he
Q{ag Pzﬁl:fsgy g’hni slg%)s %é{; ﬁ% Gln gags%rl"ﬁ’H: k?_%l T[Fl>1r Lgp%al

0 445

Glu Val Ser Arg Asn Leu Gly Lys Val Gly Ser Lys Cys Cys Lys His
450 455 460

Pro Glu Ala Lys Arg Met Pro Cys Ala Glu Asp Tyr Leu Ser Val Val
465 470 475 480

Leu Asn Gln Leu Cys Val Leu His Glu Lys Thr Pro Val Sexr Asp Arg
485 490 495

Val Thr Lys Cys Cys Thr Glu Ser Leu Val Asn Arg Arg Pro Cys Phe
500 505 510

Ser Ala Leu Glu Val Asp Glu Thr Tyr Val Pro Lys Glu Phe Asn Ala
515 520 525

Glu Thr Phe Thr Phe His Ala Asp Ile Cys Thr Leu Ser Glu Lys Glu
530 535 540

Arg Gln Ile Lys Lys Gln Thr Ala Leu Val Glu Leu Val Lys His Lys
545 550 555 560

Pro Lys Ala Thr Lys Glu Gln Leu Lys Ala Val Met Asp Asp Phe Ala
565 570 575

Ala Phe Val Glu Lys Cys Cys Lys Ala Asp Asp Lys Glu Thr Cys Phe
580 585 590

Ala Glu Glu Gly Lys Lys Leu Val Ala Ala Ser Gln Ala Ala Leu Gly
595 600 605

Leu Pro Gly Pro Pro Pro Gly Pro Pro Arg Val Ser Pro Asp Pro Arg
610 615 620

Ala Glu Leu Asp Ser Thr Val Leu Leu Thr Arg Ser Leu Leu Ala Asp
625 630 635 640

Thr Arg Gln Leu Ala Ala Gln Leu Arg Asp Lys Phe Pro Ala Asp Gly
645 650 655

Asp His Asn Leu Asp Ser Leu Pro Thr Leu Ala Met Ser Ala Gly Ala
660 665 670
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wW@RwshesArg Asp Gu Ay Lys Ala Ser

Tyr Lys Ala Ala Phe Thr Au Cys Cys G n Ala Ala Asp
Lys Ala Ala 5 165 170 175 Cys Leu Leu Pro Lys Leu Asp

Ser Ala Lys G n Arg Leu Lys Cys Ala Ser Leu G n Lys
Phe Ay Gu 195 200 205 Arg Ala Phe Lys Ala Trp Al a
Yal A gel @tin S8 G A raPheelPrrar 2301.215r3201a A5p
Lys as@d u Phe Ala Gueval Ser Lys Leu ¥&d Thr Asp
Leu Thr Lys 225 230 235 240 Val H's Thr GQu S S
Hew L@LySeAs Pyt égu ey B U Ve SIAl Brindpy App Ra5E1a561y
2556,&P9AlaAspLeuﬁ\?5aLysTyrlle GIuAsnGn

Ser_ |1 e Ser 63 r S y
?gé Bo s Briver i Bo e @ L S b iRy

QIsIIeAIaéuVaIGIuAsnAspGlul\/bt Pro Ala
'ﬁélp PL&%UA% Qeebu 2902292300 38: ey Wrasdl a&réslﬁauphﬁa

er LygsAsp Val Cys LyssAsn Tyr Ala 30®5310

315 320 Au Ala Lys Asp Val Phe Leu Gy Net Phe Leu
Tyr HEoUGIRy Prlbgo Apny AZH PR Fr33BLaB83B0 Ay Hi's AF’POPJ;@sﬁIO
Tyr Ser Val4Wal Leu Leu Leu74Arg Leu Al a Lys "PAr 340
345 350 40 Tyr G.u Thr Thr
AFR A ﬁﬁrﬁbﬁ&ykﬁ]ﬁf é{]eu 5A1§66133é% s% qu YLle
Val Phe p Gu Phe Lys ro Leu Val u Pro 370
%Z]? }ﬁgoLeuA"i_’hJQLgu%ﬁ) I.P_w Ah_la Q]aliyﬁrgGGﬂL A@% Quc-' Lg,luLé-\-ﬁ'@ s

fGhu Gn Leu Ay @on 385 390 %743@0 Tyr Lys Phe
G n Asn Ala Leu Leu Val Arg Tyr Thr Lys Lys Val Pro
56r 405 #l0 415

785
<210> 20
<211> 763

<212> PRT
<213> Artificial Sequence

<220>
<223> Mature C-terminal ILll-albumin fusion

<400> 20
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 Gln Tyr Leu Gln
20 25 30

Gln Cys Pro Phe Glu Asp His Val Lys DLeu Val Asn Glu Val Thr Glu
35 40 45

Phe Ala Lys Thr Cys Val Ala Asp Glu Ser Ala Glu Asn Cys Asp Lys
50 55 60

3
Ser Leu His Thr Leu Phe Gly Asp Lys Leu Cys Thr Val Ala Thr Leu
65 70 75 80

Arg Glu Thr Tyr Gly Glu Met Ala Asp Cys Cys Ala Lys Gln Glu Pro
85 90 95

Glu Arg Asn Glu Cys Phe Leu Gln His Lys Asp Asp Asn Pro Asn Leu
100 105 110

Pro Arg Leu Val Arg Pro Glu Val Asp Val Met Cys Thr Ala Phe His
115 120 125

Asp Asn Glu Glu Thr Phe Leu Lys Lys Tyr Leu Tyr Glu Ile Ala Arg
130 135 140
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Gn VvVal Ser Thr Pro Thr Leu Val Qu Val Ser Arg Asn
Leu Ay Lys 420 425 430 55 Val dy Ser Lys Cys Cys

woywshhesPro Gu Ala Lys Arg Met Pro Cys 435 4BOT/6832004/005091

Ala GQu Asp Tyr Leu Ser Val Val Leu Asn Gn Leu Cys
Val Leu H's 450 455 460 60 86 WD 2005/ 054286
RETHEB20Q41 0509 IryrGhlk kys cIArLd neWalheSeire ASp TAsgaMal
Thr Lys Cys Cys THi0 A u Ser 465 4785475 480 Leu Va0
Asn Arg Arg Pro Cys Phe Ser Ala Leu Qu Val Asp Gu
Thr Lv5 Me5hleo@hadiirToin gar pr ity 8 @t ephie ASh ‘Afa™d u
TRr Phe Thr PA&°Hi s Ala Asp 580 505 510 10 I1%°Cys

r .Leu Se i j h

L et 0 AT o S R e
Lys Ala Thr Lys Qu G n Leu 530 535 540 15 Lys Al a
Vad aMetrAspiAspg Phe A ch alPherVaku @l Lys POy SEIQySlu
Lys 5455550 555 560 AR&oAsp Asp Lys d &0Thr Cys Phe
Ala Qu Au Ay Lys Lys Leu Val 20 565 570 575 Ala
M@ ASerPhg hvaAPaz A by Ve Y leetr Prev o PHo 2P o 1er 6°°
Ady2Pfo 580 585 590°Y5 Pro Arg Val Pro Asp Pro

Ala. Gu L r .Thr. Val L
PR TEREL B L0 ST
n Leu 610 615 620 30 Arg Asp Lys Phe Pro Ala Asp
@Y sAsprid §1.A%)s Lo ASP cBerashbetePren B25cE3016 364600
Thr Leu Ala MeusSer Ala Ay Aladeu Ay Ala LewrSE n

Leu Pro Gy 35 645 650 655
Arg Ala Asp Leu Ala Lys Tyr Ile Cys Glu Asn Gln Asp Ser Ile Ser
260 265 270

Ser Lys Leu Lys Glu Cys Cys Glu Lys Pro Leu Leu Glu Lys Ser His
275 280 285

Cys Ile Ala Glu Val Glu Asn Asp Glu Met Pro Ala Asp Leu Pro Ser
290 295 300

Leu Ala Ala Asp Phe Val Glu Ser Lys Asp Val Cys Lys Asn Tyr Ala
305 310 315 320

Glu Ala Lys Asp Val Phe Leu Gly Met Phe Leu Tyr Glu Tyr Ala Arg
325 330 335

Arg His Pro Asp Tyr Ser Val Val Leu Leu Leu Arg Leu Ala Lys Thr
340 345 350

Tyr Glu Thr Thr Leu Glu Lys Cys Cys Ala Ala Ala Asp Pro His Glu
355 360 365

Cys Tyr Ala Lys Val Phe Asp Glu Phe Lys Pro Leu Val Glu Glu Pro
370 375 380

Gln Asn Leu Ile Lys Gln Asn Cys Glu Leu Phe Glu Gln Leu Gly Glu
385 390 395 400

Tyr Lys Phe Gln Asn Ala Leu Leu Val Arg Tyr Thr Lys Lys Val Pro
405 410 415

Cln Val Ser Thr Pro Thr Leu Val Glu Val Ser Arg Asn Leu Gly Lys
420 425 430

Val Gly Ser Lys Cys Cys Lys His Pro Glu Ala Lys Arg Met Pro Cys
435 440 445

Ala Glu Asp Tyr Leu Ser Val Val Leu Asn Gln Leu Cys Val Leu His
450 455 460
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Val Leu Thr Arg Leu Arg Ala Asp Leu Leu Ser Tyr Leu
Arg His Val 660 665 670 40 Gn Trp Leu Arg Arg Al a

W@Rop5a4286Ger Ser Leu Lys Thr Leu G u Pro 675 6BOI/682004/005091

Gu Leu dy Thr Leu Gn Ala Arg Leu Asp Arg Leu Leu
Arg Arg Leu 690 695 700 45 G n Leu Leu Met Ser Arg
kew AsardetrPral Gdr RE® AREOvAr onASRsRIG cy¥OdFhZ161u §6r
420 Pro Ala Pro #£r0 Leu Ala Pro R76 Ser Ser Ala TepO
Gy Ay Ile Arg 50 725 730 735 Ala Ala Hi's Ala lle
Lew Y@lyrd $rq &gIH® CB% PiRrSetefl AFUTEH Y Apa Asp4Bly BT
750 55 Val A*§°Ay Leu Leu Le&°leu Lys Thr Arg*teu
i?rs \ZZthPrso7LVéDG%9 05/.024286 ,ROT/ 532004/ %5?%[ 0 AR L
al’bu -I'l, Qp a

n1n5§y5|on protelrn COyPri sing

fragment or variant thereof, and al bumn, or a

fri agiRMn Ok &kl atitu therafardc2n rIbenal busidinf tsd ana
protei nsiaf . claim 1, whereon the IL-11 isshuman |L-11.
3. An al bumn fusion protein according to Claim1l or
2eu dApPiss ey Vah Lud Budilysf Usedy? LR LYK Ly (Flg, Ghéeu
al bi#n fusion protePi®of any precedi ™y claim wherein
the 1.L-11 is _human e bum n_fuysio

B EE 0t R AP SR EF A Re AT Bt S gt (He 26 Ty
to prolong the in vivo half-life of I1L-11, or a

fA!iQ%EHAS Fyyanhatt: thersefaicompanedsiylbyt Q. ykhged Ma1
vivo hal f-11fegef 1L-11, or a Bragnent or vari apis
thereof, in an unfused state. 6. The protein of claim
Blawhershycih@lhallfa Lef slef LsaPde @lbutionPfased Flv Fio

i s extended8&t |east 5-fol d®%ver the hal f-1i¥€ of the
IL-11 lacking the linked 20 albumin. 7. The protein
8o diral fale S=wher b £hie Mg+ Fre oF & gor o Vet beu
al bumi n>Fused 1L-11 is %¥Xtended at |east 10-fold over

tLF\g mal {-J kie:Qf theall-lh hacking hhed hokeda cin 1eu
al busin.

615 620

Arg Asp Lys Phe Pro Ala Asp Gly Asp His Asn Leu Asp Ser Leu Pro
625 630 635 640

Thr Leu Ala Met Ser Ala Gly Ala Leu Gly Ala Leu Gln Leu Pro Gly
645 650 655

Val Leu Thr Arg Leu Arg Ala Asp Leu Leu Ser Tyr Leu Arg His Val
660 665 670

Gln Trp Leu Arg Arg Ala Gly Gly Ser Ser Leu Lys Thr Leu Glu Pro
675 680 685

Glu Leu Gly Thr Leu Gln Ala Arg Leu Asp Arg Leu Leu Arg Arg Leu
690 695 700

Gln Leu Leu Met Ser Arg Leu Ala Leu Pro Gln Pro Pro Pro Asp Pro
705 710 715 720

Pro Ala Pro Pro Leu Ala Pro Pro Ser Ser Ala Trp Gly Gly Ile Arg
725 730 735

Ala Ala His Ala Ile Leu Gly Gly Leu His Leu Thr Leu Asp Trp Ala
740 745 750

Val Arg Gly Leu Leu Leu Leu Lys Thr Arg Leu
755 760
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25 8. The protein of claim7 whereby the half-life of
said al bum n-fused IL-11 is extended at | east 50-fold

w@@s/ 054266 hal f-1ife of the IL-11 [ acking the |Pek682004/005091

albumn. 9. The albumn fusion protein of claiml
wherein IL-11, or a fragnent or 30 variant thereof, is
% sed to the N-term nus of albumn, or the N-term nus
he fragnent or variant of al bumin. 88 WO
005/ 54 86 P /.GB2004/ 005091 . 1 h n [
ot 0% MRePbrpRsind Lot ort Sagktol B Bfan
ﬂﬁé\febﬁaﬁd allaaﬁlﬁpfor a ifi%ghdsesd vafatktiBer€of er m nus of
alburin, or the Gternminus of the fragnent or variant
of aI bumn 5 11. The albumi n fusion protein of claim
r
FusedlolalitisioR brofia SPARRDY. Shereliihl AL KIRRERL A P
region of a fragnment or variant of al burrin 12. The
al bum n fusion protein of claim 1 ere

, _or.a
-r agndhita laﬁmnl@swarpra?ﬁn PReFEBE 10 roét éd%%liﬁ%@n
fragnment or vari ant of aI bum n by a
@Lﬁhﬂﬂ?iﬂse gotlf“_ﬁé al bum n fusion protein of any
precedi ng claimwherein the in vitro biological

act|V|tyo JL-11, .or . fragnent or, variant.ther ,
$-usedlhcal EFIEHH?WOH prgtedy of Wgﬁr@ﬁ‘f 1Bg C\?ﬁ?’l ?rel(nh&ﬁe@‘f fris
I:H%D%{ﬁaher than the in vitro biological activity

or fragment or variant thereof, in an unfused
state. 14. The al bumn fusion protein of any precedi ng

£ T bend e meteip ok} REPGH tRE kel the ability
1 rﬂ?b‘l@h theciﬁ vivg Baffl1 8 BBIT-1 Pfor WaFdpadint shesieaf thetedf, compared
eatef than the in vivo biol ogi cal activity of IL-11,
mrthé nmgiverialfdifevdiiLahi, or tefremmention vanawntheise igtag wifused
5. A nucleic acid nolecule conprising a
%@Fynucl eoti de sequence encoding the al bum n fusion
prote| n of any preced| ng claim 25 16. A vector

conprising the nucleic acid nolecule of cl gu ]I]Z
A hosTheproteir ohelaimisnyhersby drechadi-Eieaed %?141%“138@@11 ¢ 1L-11

B S a1 3ast Sty ”%P?t% hRELER DY BE NI e AR Tk

ggﬁﬁgjﬂ,& ng (a) provi d| ng a nucleic acid conprising a

. nucl eotide sequence encoding the al bunmin fusion

protein expressible in a cell or organism 89 WO

?005/ PRASRE PG LR Q044080 He half-life of said albumin-fused IL-11

is extended at least 10-fold over the half-life of the IL-11 lacking the linked

albumin.

8. The protein of claim 7 whereby the half-life of said albumin-fused IL-11 is
extended at least 50-fold over the half-life of the IL-11 lacking the linked albumin.

9. The albumin fusion protein of claim 1 wherein IL-11, or a fragment or

variant thereof, is fused to the N-terminus of albumin, or the N-terminus of the

fragment or variant of albumin.
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(b) expressing the nucleic acid in the cell or
organismto forman albumn fusion protein; and (c)

w@eosHyd28Q t he al bumi n fusion protein. 19. ThePeeGBR@4/005091

of claim 18 wherein the albumn fusion protein is
expressed in 5 a yeast. 20. The method of C aim 19

er gf Hﬁ?ﬁé ol tg gf Iciientr a Zabmehb@r
1\rﬁr!hiet h?&l@oa? c aief?%?ﬂ;l)]fél %%&%igﬁé%éﬁg 1y(<§}glsm§13 is glycosyl ation
verinpethendt, is file@20 theh€-erninogl o6 hlbCHER.neT1Be \Whisrmitist ¢fethe
al bumn fusio rot.ein is expressed in a manmalian
fragment of v@oept W8 23. A conposition conprising the
al bum n fusion protein of any one of clainms 15 1-14
and a carrier. 24. A pharnmaceutical conpgsition

Idonpriitsi alpumin Bsicacuriein afslam ovberé Uailhuft & FEma o
rotejin of. ne._Qq i 1- : :
Bttt 1P Sl B 838, Br o itermal reston g =
of\ HEidras: ffelbumini m zi ng a side effect associated
with the treatment of a manmmal with |IL-11 conprising
adm ni stering an al bumn-fused IL-11 to said namal.
amrarte, SBLER RRRGPIeRE of Qe ERITIEE B hagmen
wkidet efefedC! isi sepamitghtiohoslss albeotiml orbihe eflagmenoror variant of
di arrhoea, 27 A nethod of increasing weight in a
ateumialbyaUidker i ng from a bowel di sease causing wei ght
| oss, the method conprising adm nistering an
al bum n-fused IL-11 30 to said manmal . 90 WO o
2005/ TieA4BEmRCTSBB200%i0 0668y pragding dairhwlesin the in vitro

treating a.disea disorder in a tient .

eRgIRLASHEIY RE T U boTRRRIRrL Py Rt B et 1 Bispd gy elbumin.

%rﬁia%ﬂ‘fe Pér JRenEthBUBE R 5148icPhap RS Bivin® bickspicad betivatyal b1,
- 14 E 9. A nethod of treating a patient, conprising

drifengatenporofariahtherest, &r imgnfased dt¢.ecti ve amount of the

al bum n fusion protein of any of clainms 1-14. 30. A

nmet hod of extending the in vivo half-life of IL-11, or

fragieabulh fsa pteih REr@9fpre@ampr élsind gvHehsin she ofvo
using IL-11, or fragnent or variant. 10 thereof, to

iblogivahaasivits of hgifent feempat prayariagt herasiniused i fIOEmER or
%$ o Sgg%r} hﬁt@:ﬁgegr,l’ig AL hiaé't{x@inoxfiwl !b'loliév%isegraﬁgff BENL-11,

onpare o the in - life

H frdgmehilor Wiiaht tAGHBA N O uvkddastitet hereof , in an
unf used st ate.

15. A nucleic acid molecule comprising a polynucleotide sequence encoding

the albumin fusion protein of any preceding claim.

16. A vector comprising the nucleic acid molecule of claim 15.

17. A host cell containing the nucleic acid molecule of claim 15.

18. A method for manufacturing an albumin fusion protein of any of claims 1-

14, the method comprising (2) providing a nucleic acid comprising a nucleotide

sequence encoding the albumin fusion protein expressible in a cell or organism;
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31. A nethod for extending the half-life of IL-11 in a
mamal , the nethod 15 conprising linking said IL-11

WO ooodnseBbum n to forman al bum n-fused | L- 11P&Era&B2004/005091

adm nistering said al bum n-fused IL-11 to said nanmal
whereby the half-life of said albumn-fused IL-11 is

L P s

moeieabd () porifyingthe iafgniih fidopytedpeni a in a manal
the nmethod conprising adm nistering an al bum n-fused
IL-i1 to said mammal . 33. A nethod for mnimzing a

§. de Bf 86ho 85898t & dnvichihk Atbuiniie @isi@Nprotdin & exfes¥sal in
with IL-11, the nmethod conprising adm nistering an

aydastni n-fused IL- 25 11 to said mammual . 91

20.  The method of Claim 19 wherein the yeast is glycosylation deficient.
21.  The method of claim 19 wherein the yeast is glycosylation competent.

22.  The method of Claim 18 wherein the albumin fusion protein is expressed

in a mammalian cell in cell culture.

23. A composition comprising the albumin fusion protein of any one of claims

1-14 and a carrier.

24. A pharmaceutical composition comprising an effective amount of the
albumin fusion protein of any one of claims 1-14 and a pharmaceutically

acceptable carrier or excipient.

25. A method for minimizing a side effect associated with the treatment of a
mammal with IL-11 comprising administering an albumin-fused IL-11 to said

mammal.

26 A method according to Claim 25 wherein the mammal is suffering from a

bowel disorder and the side effect is weight loss, rectal bleeding or diarrhoea.
27 A method of increasing weight in a mammal suffering from a bowel disease

causing weight loss, the method comprising administering an albumin-fused IL-11

to said mammal.
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28. A method of treating a disease or disorder in a patient, comprising the step
of administering an effective amount of the albumin fusion protein of any of

claims 1-14.

29. A method of treating a patient, comprising the step of administering an

effective amount of the albumin fusion protein of any of claims 1-14.

30. A method of extending the in vivo half-life of IL-11, or a fragment or
variant thereof, comprising the step of fusing IL-11, or fragment or variant
thereof, to albumin or a fragment or variant of albumin sufficient to extend the in
vivo half-life of IL-11, or fragment or variant thereof, compared to the in vivo half-

life of IL-11, or fragment or variant thereof, in an unfused state.

31. A method for extending the half-life of IL-11 in a mammal, the method
comprising linking said IL-11 to an albumin to form an albumin-fused IL-11 and
administering said albumin-fused IL-11 to said mammal, whereby the half-life of
said albumin-fused IL-11 is extended at least 2-fold over the half-life of IL-11
lacking the linked albumin.

32. A method for preventing or treating thrombocytopenia in a mammal, the

method comprising administering an albumin-fused IL-11 to said mammal.
33. A method for minimizing a side effect associated with the treatment of a

mammal with IL-11, the method comprising administering an albumin-fused IL-

11 to said mammal.
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