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

wo 2edi@tes t o novel conpositions for treatnment p@fr/Ge2604/005091

prophyl axi s of thronbocytopenia, von WIIebrand

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

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

I nvention Physiological function of I1L-11 10
Intémiédah-ddfusioe pesteins(I1 L-1 1) is a henat opoietic

cyt oki ne that pronotes megakaryocytopoiesis and

t hr onbocyt opoi esis by stinulating the proliferation of

primtive stemcells, nultipotent and conmmtted
FicRr a9k eftionel | s (synergistic with other

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

resulting in negakaryocyte maturation and increased
Thepfingteatien rplpise et ROl dogwosionrhdon diepimeny arsprpebylaxise ¢f

ve, IL.L -sti r ON&i i.S: ' :
oGyt e o R R MO RRYES P bl giE0eEE b
as ihflafAlmswrhbeyvdl rdigehseq(BDj.ect s on intestinal nucosa
cells. Furthernore IL-11 i nduces the secretion of

cute phase prateins (ferritin, haptoglobin, CRP,
ﬁ%@g&ﬁhﬁ@ﬁépat ocytes. It also shows
antiinflamatory properties by inhibiting nmacrophage
PhRflodicAShhetfill Gy function. It inhibits the 20
pr oducti on of TNFa, |IL- 1(3, IL-12, IL-6 and NO from

Intedletkiv atedevemadlophhgiss 4 nhemptopeictiPhygiolinggi that | promotes

IL-11 is produc by, a variety of.stroml. cell. l.ike
megarBN SRPE B Pt pap iRl ool AR freCiqyferation Bt
prirfi$ie eRhASS,; muRipdRhtahd baiintteduabsedifor cklss @enebakit Yvith

undet ectabl e in plasma. Degradation and elimnation of
othgr| hgmatopoigés erpwdt |Fctomdikstlbot. 129, BEbERSH) crgsulting in

characteristics L= | L- [ .9k I : |
oG REPERE Ry e B i o Pl foch s B R MR BAA
des&ftebove/it kRadRiesSRpfpORsis\Wl iaciid€leffisct bat siesnd hitle effect
potential glycosylation resi d%fgqs' di sul phi de bonds _or
on pfaphib BEoliisratian. altiabivalras G Eiactor Intayipal patcgsasedlse

im {magit | - 6. . i ngs t] s
PG VB, ke, phesecrbit Mo aci iy | MR (feitin
hapglobirg pERP, Bbdnuoyet) ancepatpeyged. s duales sh8ws wbtiniftammatory

(gp! 30) . .\MD 2005/ 054286, PCT 0041005091 _ . ...
Promgﬁw H@ﬁ%lm% FRRATOPR2ZE) rcs*l\%%ﬁw,f]fm aftriyhigs the
: | tat & hy B efol
prod e L Ry A P ald o IR Tl KA cpiackt in
vitr@r olHhyeiologiallg, Taill e mredesd dryy a tvaraghof weosat reetls,okike
ﬁbrglglgsq;,tegietheqi%f ct:e:HCsf3 !:]:llon Jl.r'gcytreg %1% %g’tgg)glaggeﬁ normal individuals it

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

poorly understood.

Biochemical characteristics of I1~11

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 fo a multimeric receptor complex which contains an

IL-11 specific a-receptor subunit and a promiscuous B subunit (gpl130).
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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 zj)@/ogngggni ficant problemfor patients recei \sbqg;32004/005091

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 cumnul atively.
Recdmibih@&Rthhan AL at e @irelverns Neginega™ 5y Ceectidsanstivutt/Wyeth)
treatnment for thronbocytopenia. However, platelet.
is a 23R nedpukins | hmeodaepi s By ol derking thei aray temipal proline.

. significant risk- f s) hsat |
This e e S bR o i R AT L8 e Bhoriedly docs
not dfecBO%aofivigl @ttt eftoltihansf usi ons are associated with
usual ly febrile, non-henolytic reactions. Al so,
platelets are a limted resource with a shelf life of
]2 ATTE .f hat pronote platel et
Che%rog%%l)?%&/uﬁag-{an a?‘t?cggﬁe?l\llge alternative to platelet
Thronsimesfopsiions of signifibat greblemt foyrpatientsreatimsgt profonged or

t hr omhocyt openi a. 2Q. Recanbi pant human 1L-11 .
B R e G e T
106 SECRISY R REIMMABXS d8e-limiting toxicity and acts

Sum?ﬁeér%??%r apy- i Efgl:uced tf?r?orrbocytopeni a. Eurt het%[

cumplatieelyyi al i ndi cati ons include inflammtory bowel

di sease (1BD), Crohn's disease, colitis ulcerosa,
psoriasi's and von Wl lebrand' s di sease. 25 Expected

Cm%ﬁﬂy’i}nl%lﬁﬁfe% tRhsfukish g thé | staddardatrbsient $af erambocytopenia.
eff'ective treatnment of thronbocytopenia. remain

Howeners platdelitwasfupionsiare cRpensits angrissofiaiet wib.asien csﬂnt risk
o eSSBS HURERGFL b B VD! ity o

at 't he sane
to 3bdresrangenlet Gatdrnetmy. ardssBtiatedngidl uemllgffebrile, non-hemolytic

pl asnma-hal f-1ife and increased bjoavailabhility. throuygh
roachpniiso. Dlaisiesh s fLBHBECEOuTeoITE SPEL e &6 3 SHFCULS
saf ' | iop N ‘ i
i SRF, Y LA G bl aTRaNBSS ermative o

platdlet Mtaaiidonanifoh theveeverdionesr arebtment arigéromdseytopenia.

intervals, avojdjin ak |l evel s above the toxi .
Recqmblaatidraian Th- MG CRIUEFEB A s80 Hef ) BB 05868 1 097 in the

UsS EHe%%Eéﬁﬂag'\ﬁHﬁig%ﬁ%i)ﬁcﬂe%ﬂwé _Baueed thpnsrgtdehia he
reat ment of" chenot herapy- induced thr_onboc&gsjem a,
Furtheppesent imications slckdeditBaramhiogh bowekediseasdi(H3P). fewhn’s
. Neu a shows .a . hi i n¢l.dence.,of. toxi c effects,
dlse%ﬁ?c?ﬁ%@%@?ﬁ’ Rgass @gf‘éffng@}é@%ﬁ?%ﬂs fhlsF%S‘ul arities,
conmbined with |ow efficacy especially in severe cases

of t hronbocyt openi a. Summary of the Invention The
Expected nidvantages of Bsingddd de elmmidonprising IL-i | fused

t I i f t d i: .
S R L R Gt s
Recombinant human IL-11 (Oprelvekjn, 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
mesans 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

wo 20is84Ral f-1i1fe and/ or extended therapeutic aetidsiovsy/aS091

conpared to unfused IL11. 15 The invention
enconpasses therapeutic al bum n fusion proteins,
conposi tions, pharnmaceutical conpositions,
formul ations and kits. The invention al so enconpasses
Cur?éi@l ENEurgd-8 1§ mu} FQEEHQH'}QI {H%%e%{rﬁéﬂi”o@ chttib@Brapy-
eins of the |nven ion, as well as.vectors
mdmdttbnomhqu‘r@maa rﬁmr@mnug achidlé wzﬁosthlﬁfem:se& madlsﬂlomermld

Wi t het [ apd vect net h
Neun angg}c’he Al lf&f\ mcfl C%n ggo}b]rcotegéﬁcg (ﬁm ha(§ 'ﬁ%‘ﬁt P
cardiSvaR@ulkh @S ultites| Coraliihels ,wile 60T Sific8deQlechBiSt inC 8dvese
The invention also relates to conpositions and net hods
casgsey trRBbaERfoRERER- pr eventi on  of thronbocyt openi a. The
invention further relates to conpositions and nethods
for antiinflammtory therapy and prevention. Al so, the
invention relates to 25 conpositions and nethods for
Sumthay ayp hedineerproavent i on of von Wl ebrand' s disease.
Bri ef Description of the Drawings 30 Figure 1. IL-1 1

asnma concentrati.on after trav dm.ni stration
ThefjnPSiop SRES B bRiier cithiroind i 10 AR BOLD AP freponis
or xfaﬁ%h Serdof WOTRBROARRA SR 1Rz TAABRA04 /00808 Ly FirdtEtPas
L-11 plasma concentration after subcutaneous
“albadml Hisgy profeow dfthe ivertian. d Theset fusion padteing -of thealnyemion

e S e N e
to ubkk@rminal 1L-11-al bumn fusion to rats 5 Figure 4.

IL-11 plasma concentration after subcutaneous
adm' nistration of rhiL-11 or NNterm nal IL-11-al bum n

t e
e Fep; bt Mheiio MG, Rk BRGEL LfRfions.
phamdéﬁﬁ‘.aﬁf com;ﬁ)tsﬁioﬁk Ifmlhlstuﬁfst endt kéat rTE’DHie Qﬁvélﬁicﬁa also
under - chenpt her ap th I'L,-11 10 _Figure 7
encquERASHS gelstc amd %ﬁ%ﬁ%.f‘@ﬁ? £ heplbpmpn fasiompyoteins of the
[ o 0
v D Aok AP R R i ot B e
witl:bﬂheﬁdmuc@ic acEltisa Bnd btetdrd, apbhetatls of makiag thewd bumbdiision
D. F| | on Lengt.h after a cation
protei of g Tibtatog (RS Bisid8 ity diekiors SnaPspaalE o
di sease score after IL-11 application in a nouse nodel
for 11313

The invention also relates to composmons and methods for therapy and prevention

of thrombocytopenia. The invention firther rel_ates 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 intravenons administration of rhil -
11 or C-terminal I1.-11-albumin fusion to rabbits




Figure 11 SDS gel and Western blots of various
conpounds of the invention. Detailed Description of

wo 2b3Rsdgyenti on 20 The present invention rel apes/dr2004/005091
fusion proteins conprising al bumn coupled to IL- 11.
Such peptides include, but are not limted to,

. pep} i desbjnding to the agpl 3 receptor conpl.ex, Thes
gt | ool H I rpaibo; iy SREQagp™s drraRgaicn of
t her eof , rhiwhi ePChRaM@nkINT ONAIBGINGt filicfto rabbits

cantiinflanmmatory properties. 25 The ternms "protein”
Figgied- " peptli-Heblagsa pencgnirsionjaficninEaymens piminisigtion @f rhil-
| nclude 1Pk SRR (RYYRERLASS 1 ARsnel | as
pepti des.” Furthernore,. chemcal entities may be
5  Figamvial entllyl latplamiecbdcentidtion f afsr asubpitaicdnh adnthistriton of
i nvention_or_used in conbjnations to enhance a
bi ol ogi -4t et Vrteymigal 1ol 1-ghumayiisigndo zaisi ol ogi cal
oakld Vi tye ' ' i -ar gsent
Bt | oo e ot B SRR P aale s Sy 561
Figiule-6. 1 i Catirseoof plielet levelstaftor eatinentvifiratshalér dhchetiofrapy
sai d al bu f[efl sed 4 WD 2005/054286 PCT/ GB20041005091
pept i de/“ﬁjlﬁlb 3in is extended 2-fold, or 5-fold, or
10 FighRre, OVBéveldpgndddl dr bbde Wlighihen PeRI U8LBROf GiRBr 17.-11
| acking the I'i nked al bum n. "Furthernore, the albumn
fusi on gypbtationdn emausempdelsfoniBPnvent i on are expect ed

. 1o reduce. the,frequency of..the dosing sc le.o he

Figlfidt ape t oSBT PO S GG Suhetns o Slraing) e
5 reducqy-fayapplicdiRash a@hQusd waideBfor IRD by at | east
one-hal f, or nore, as conpared to the frequency of

Figugd. dosi¢rjom lenatnatier Bi-11 meplicatipa peuniosspmptsldier (BRI ng

. lin . ] e i n, fUSi O £ ot ei ns_of
15 Figgdop o JBRpIRIG sPass MPe MR TL ol e e B e g
shel f-1 ifbel3T the peptide, and/or stabilize the
. peptide and/aqr its activity in solution (ar in a
Figgrdi nac MY gxdiand dYsstsn blognyf vagios eemmpenngs of theninyeriipn.
These al bum n- fusion proteins, which may be
t herapeutic agents, are expected to reduce the need

Detﬁi?ed@e%@ﬁ%t?ot eoﬁgeoi e 1 solutions with |arge excesses of
as al bumn, unfused) to
prevent |1oss of proteins due to factors such as
20 ThelpRRhsrPE “soR ARG P coPEased D pRaeR o 1L
11. defiiingshirss mchrik! bl &€ nbhBhitk® 1A tpeb SRS biRAhE TB$he gp130
higher (preferably at least 5, 10, 20 or 30 tines
recepiog lsemplerh abhestpeptisies inskidgditide dr frhgmdrtts oo mpdanisithewdodn
. sured over. the fir 24 hours_af.ter sub-cutaneous
il RDSEiely i oma B e oe e o, i n i o
Wstar rats aged 6 nonths. 20 The present invention
al so enconpasses nucl eic acid npl ecul es _encodi ng_ the

25 Thedpmmm motedsi o eptidenas ascderpinggrenoat lingingomdbinludy
protkiﬁgiﬁdﬁ&ﬁeghﬁe%!wg 1 Jg% Ligece! | s transformed wth =
t u IC VEC

ese acl ds ors, and net hods of naking 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

30 modulate a biological activity.

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

half-life of IL~11 in vive. 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
WO 200525828 | nvention further includes transgeniPCT/GB2004/005091
organi snms nodi fied 25 to contain the nucleic acid
nmol ecul es of the invention, optionally nodified to
pefidele&sint b @xtdnbed20fofd) SdrOR A ObL inibse, EdVeP RO LRI HB &F the
nucl ei c aci.d no] ecul es. The present invention also

rertifeoraigsia or riprtherenTs. engbrsiindusian
i . _ hof " .

P B PRl G R WAL M hopey of the

doshinge belfedulmolf ahé dhresapeatic pepiide.a Khé dosing edicdiRefreqiBuelr is

kit  or container may be packaged w.th instructions
redierch BY 197 O CHEI G b R Gl |RBP R THIF & THEc1 HocpaRtest o
h%—l&@ﬁ FIPhAY RS s TRYuID B f tapetirl fiR68e Rlcking the linked
Bpre eenC?i ng, trea ?ng, anmel i oreai1 ieng @r o?rbgc?ﬁgopgrﬁn%\{e
albomii.nf | anmat ory di seases, such as inflammatory 5 WO
2005/ 054286 PCT/ G1120041005091 bowel di sease,
psoriasis, rheumatoid arthritis, von WIllebrand's

Thé bBeaSe fusRhCprote®ls of thé StALRAnILIRNORE ckpbcdRal prBlg the
such as a manmal, or a human, conprising the step of

shedfelifie o $heepeptige.tand/gpistabilirsdbe peptidef andfaylitstactnity én selgtion
patient. 5 The invention.al so encpnpasses net hod for

(o R Ry P el ARIPE™ ooy e byt

fushinlBoeR8.CHAiEN mdy e haspedic 4MeaSEre\eRhatiR] toabdhidd MBined
headache, _nausea, fever, rash, asthenia, diarrhoea,

to frppiairegrptein | SORgNE Wilh e $8Fesaes ok patist Praipts Eph as

RIS oo K 0550 JBER i

bindingumAm- ihtsestdchyibkicnie defintdas allhli-tifeahid Bt tleas & thmes
. mammal .. The present inventjon enconpasses met hod of
highprdpestratipat leadar thgUawr 30diraes hieghar) wan thet eﬁ%&w@w@#ﬁa
) ¢ : ’ L of | _
= g@;%dg@g, pS oﬂralé%\égllCg g , T ﬁg%mat oi Eﬂ cgjr%% Jﬁerfgrtsl s, et %é/us ﬂﬁ\éﬁbn
acconigy foSixagpkdhbelowt wrmalg Wistaa rifs ageintmbnthsn whi ch such
prevention treatnent or anelioration is desired, an
al bum n fusion protein of the invention that conprises

Th ﬁa}ése&lini?&:&%hdﬁé@ At &hPask nudlERIIBN AL eBBiding the
thereof) in an anount effective to treat, prevent or

albaml fusioatgotetiseasdive sas evegtorgliceniptiéng these nhdeisr agdnthost
i nvention, the.lL-11.i.s also called.the, "therapeuti

cells HERRR i Tiete PR R iR ot SERBRRE ofs,

albiuti5i 0P HRREhS 5 GRTBVdrSion GishktAdse bR défisN GobtoRg BRMLS
and variants thereof) fused-to al bumn or multiple

host egdlse s Tl presanp inHention fethes inrdrdes sgntacnls waenisms madiged
. T i NLi . al .
to SUFRETHY gyt UL PLASERS DEHE b P, SpSRIG RS %
expi@sTRlalbubtie fmdhedteting @icb8ed bynftie ngcleic-atid holeanleal bunm n
to form
‘The present invention also encompaéses 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 confainer. 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
wo 2003Joks2ks f e of the al bumin-fused IL-11 may bepexicmoamhoesoot
by at least 2- fold, 5-fold, 10-fold, 20-fold,
30-fold, 40-fold or at |east 50-fold over the
bowaBhisedse! SoriR0s, Fherdntatdil 36k Nt BEUdHrRE sREQWMLR. o1 o
Exenpl i fied hérein are fusion proteins conprising
relateldlisrirder fin g gdtiem, hichld.a Mhmmaby @seman wentprisingaths step

Lncl.udes an J nproved t hod .of nuf acturing a 6
of adshiniiening ¢ phajaseiiiEr S DRI Sa9 BEPEHH005091
t herapeutic noiety as conpared to what is available in
the art. For exanple, the present invention provides
Thegnveina mise ¢nARapRS S & g 1 pelentally pionging widerelieeds
aGli Lety tL-1.1 Vari aspects of the presen
27 el RS ety et BoRRF Shbpod sl ey Biidocne
naugdhpver) rash @sthenins diathbe, SerAnmese| dlengio r¢ddGbhs)Robiiran
..albumn (HA) are used |jnterchangeably herein._ The
witly s reatienty itn 2afermsak Gt es afle Bpdsasiely, igher
S _ S Qi : d
conGARATARC STty S AR TR AOR RROME IR of  the
inveapies teesid madnfal.agnent s and variants thereof). As used
herein, "albumn" refers collectively to al bumn
protein or amino acid sequence, or an al bum n
f nt -vAar | [ or, ct |
The R e R S opelB b TPt P, o
amehiorapag tthrombacytopealiz omindlanmeiierys diseast$ dwohms aflbmmeatogr

f t th f 01 239, EP .322.094 d
bovig, RO B Sp i B RS FiG . POPRISTE GRS BRBE o P
man@falS NRWILILR shelP!Beventbl tredERe DoNAmbBoRfioNQs03L0RE8 24

and WO 01/ 79480, or residues 202 to 762 of SEQ ID No:
albumiin fiesiesi protegy ofsthe imvention St oothpriseser i ebl pemiledyrotein (or

fragnent.s thereof., or anal . or._variants .of these
frog TR E P P e e R HLPaR Ve o i AT T eiygete
the @Welst icediitdywm me 1o pMBOE/ R98Ribh, tHNE - NUMRRIRLEAIBd the
... albumn grgtel n used in the al bum n fusion proteins of
‘thegapeutiq pro ion may contain one or both of the
followi ng sets of point nutations with reference to
SEQID NGO IS: Leu-407 to Ala, Leu-408 to Vval, Val-409
The ty@esdha invamtbn? Snodhgpadsed dlburAlnafusion Ardeidd Qotnpriding, I1.-11
) Lﬁs-43to GH’ and Lysé;bl to Gp (see, e.q.., i
(inclphingrigmesis And paprpte Afsr edjp sy mdplgipppies of
albuht Jse) 1Bk USa b keieRyy reference herein). In
ugitﬁﬁg%l enlg%glg nt g al ﬁf{r% n ISSIﬁOh proteins of the
invention that contain one or both of above-described
The gl%ggnt?rfwe t%nnetﬂsgrgrttc%gnlpggssés Q%Ie?hé 02 oe%clt%gding the half-life of TL~
11 in a mammal. The method entails linking IL~11 to an albumin to form
albumin-fused IL-11 and administering the albumin-fused I1.-11 to a mammal.
Typically, the half-life of the albumin-fused I1.-11 may be extended by at least 2-
fold, 5-fold, 10-fold, 20-fold, 30-fold, 40-fold or af least 50-fold over the half-life

of IL-11 lacking the linked albumin.

s

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

present invention also includes an improved method of mamufacturing a

6
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stability/resistance to yeast Yap3p proteolytic
cl eavage, allowi ng increased 30 production of
wo %fg@aRisnant al bumi n fusion proteins expressggdpX6asisos
host -cells. As used herein, a portion of albumn
suff|C|ent to prolong or extend the in vivo
life, therape t.ivit hel.f-lLife of .t
thefeticsm e A PRRBR vBf Prilbiedh ls Shosh osasinid Be
preM Mﬁ&ﬂﬁﬁaﬁeﬁaﬂ eftRhéddoRes o nbinitnstbld et with the
ength or structure to stabilize, Prolon or extend .
acﬂffﬁ an¢igtilebl hYEFORS pwects iy tp duescal BYERNQR greogiscussed in
:mﬂﬁ Azt b % g,0f the Therapeutic protein portion of the
um n fusion protein conpared to the in vivo
half-llfe t herapeutic activity, or shelf-life of the
Therapeutic protein in the non-fusion state. The 5

Al mn portion of the al bumi n fusion proteins my
TheC KR BBt Serlib! Elbhﬁ?ﬁkgt(ﬁs g af diChufth SEARSACEIAS are used
descri bed above, or | ude one or nore fragnents

interdiangobly héramn. affe ctapabf@bwhmsmab‘i‘dem afpuprin bm:ﬂ bmgdcrg

the therapeutic actjvity. fra nts
anclghCeppss AEAL SR YY) e FREar g PREPGIE A0S el
as alhmid Froms cheﬁ@nem%@ @and%&hts%ﬁ%aﬁ%& LGS am no
acids fromthé HA sequence or 10 nmay include part or
aII of specific donains of HA. The al bumn portion of
Ibum“ f usi,on [oLel Bs of, t nven i.on_may. be a
As Y By b ot e tSal adBepl RS e s
seq@inct,her ahbeﬂiﬁihﬂmf ﬂ&%‘xﬁéht @r Ohﬁrﬁ*shﬁmﬁ hﬁel SV edlré FAndtR¥hal
al so be variants of the Therapeutic protel ns as

actiyéige (- Hebiolnaical artivitis) elerlhymipar bzamfg ular Calyadn” refers to
hun{aﬂsa%}\l;%[‘%r T %L%s%éreéf“ 5L EP |ve m%d“ﬁﬁ’”sia Gézf] ngi wo

conser Ive non conserva ére such tc anges
97/2#@4Epéspesmlbﬁ t}animaiel ﬂbﬁﬁk)tfél[m:@ﬂ elimines eh@\fm i Gable 1 and

onco usef ul %gand bi ndi and

non no
SEQ 18 Pieeal B0 310/86 54, angy Vi 8 Q@f‘%@rgﬁ%léue%% g&?%of
B, A e o VAR oy B o
analap® wm variaofs i csfn’chpseotrmlmieef ort ﬁegmaMe rihérent fay dxacipiedehe
ol ynor phic variants of hunman
mo‘ﬁﬁ%‘ﬁ%%ﬂméﬁd&%ﬁé%%g ofyhumgn al bunin, for exanple
. those fragnents disclosed in EP 322 094 (nanely HA

(1-n), where n is 369 to 419). The al bum n may be
Thedlennmederﬂmoaibamyl pritinbisad én the efoeiial fugionyotesmsnafl the

. frexa .human, ,cow,. sh or _pig. n- m I an .25

invegf e ER 6 0 B o B ToRo P Ra B e vt

refefALERNSEQ NP MO IENTRuPOT b Alla, Ffeu-40880 MDWRINFOUS A8, and
protein may be froma different ani nal than the

Ngﬂi@rfaéémqrérbﬁ#l@tt@ iva, d@‘rst‘tlério Wanmddl syt e dkinniges, &g,
Integkgltiééﬁqgjgﬁ atidh N Bpth o né 85 I7 al?e??bgﬁaléltcg %é%te]&)ig 1@@1{%9%@ by

ong, am no aci

refelopb@herdig. HhotRr e@bd dlﬂiaﬂtsCQBﬁmﬁi fusfon @roteitks o€ IRaihniviiel oh
conprise at | east one whol e-domain of HA for exanple

~ that ggptgi et both of above-described sets of point mutations have improved

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 vive

half-life, therapeutic activity, or shelf-life of the Therapeutic protein refers to a
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(amno acids 1-194 of SEQ ID NO 18), 2 (am no acids
195-387 of SEQ ID NO 18), 3 (ami no acids 388-585 of
WO 285@54285 NO 18), | + 2 (1-387 of SEQ ID 8 WOPCT/GB2004/005091
2005/ 054286 PCT/ GB2004/ 005091 NO 18), 2 + 3 (195-585

of SEQID NO 18) or 1 + 3 (amno acids 1-194 of SEQ
portidd NQuIbBmin AFNeNnt& 16815 38 sBRRuRf to SERIAANG 1) g oFaaBnd
domain is itself made ~up of two honol ogous su%domal ns
the jya yoyhalf-Yilgs theraigutio 4ctivios op ghelf-Biso R, Thaags:uio Ipratedn

512- WM L exi inter- ', i eqgi on
e e R e L e
actiViay, 3dSslrifdifelof49e Tierdyeaid brotdipeinathe udnfigdnt stefk. of TR

al bum n fusjon protein of the invention may conprise
albuggin|Pogiiqn ¢ile dbB@eREIsIP aEoEEREIY Srge dhe Bbhisagiiatithe

e . ; _ . .
HATORRLE ! BORARAEORR, pr by thilfac B Bl RABEGaRhereof
that1@eogrpiableabl yiabdizirge dr tpolonpingt thet therdpheiiapetivitg.  Such
rotein [ . Albumin Fusi.on Proteins The esent
e PRI Pol biosDYEAEHET P 8§ LPBU T FUS S RS s
20, 20140080 heds 1 51 or thbRalh ﬂ%od@ LENEOh1BGTOR RERIA QEAhRY or
di'seases or disorders. used herein, 15 "al bumn
mayfinslude pant ot @l of speeifierdontamsafpldt ei n forned by the

fysion of .at |l.east. ,one l.ecul e of albumin (or a
They Sl Forif o5 30 RIS FBTY P Fole de b oTobet dee
vari@tt ofenoth@l BReUt The FhefaBbitic( Sotelit FSRRM 0O fheVABLAM fusion

thereof). An albumn fusion protein of the invention
proteigaysii e snemntive avey alsor by vemnty of \ihe iTherapshtie proteins as

ic otein . » s a.f ment, or,.
descl A 3GUE, ©, PHRE Sl ARfRl KARe pARIR aeRions cand
subsgfutibink NeihBEc@iB3eivigye oStic@Seliti g€ Ritleh€ sidhSimgéd d&not

the albumn fusion protein is generated by
substariiABY atlfssnowt o1 meEs edfc thecicpeptic. Wil digand-binding and

?ﬂlﬂﬁﬂ ' codi I rton o .
fom er agg%n?(?gﬂ%)%g?%i ﬁplajsﬂjgf%ll’n%rd (alien -aﬂﬂ%rr%ﬁ% th E%t%e domain
whigiodopifre Hedhéragsutie acidiiegofaht Therapeyirproeimsof al bum n)

to one another. The Therapeutic protein and al bumn
. protein, once part of the albumn fusion protein, may

In pR&ichiBl 8hE Shulin Tkicn ﬁ}?@%iﬁ@ of Eﬂeoiﬂ'*\'/ent'i'cﬁaeﬁﬁf Bnclf8e naturally
Tt bumn ft n one '

“nol ety" o he al usi on protein.
occugrii diokpmerphich eariame of i lomagor elbides znd fdlebuents Dl divamen

rotein co i Si r ,alfernatiye Si St.i , .a
ool G BEEE gt Bramata R Al Benni Btay it
whef! Rek RIORAUIMBNT Fhet NBuhAY BRI BN dBAGM #R% aRyaldiebtdle,

fusion protein 30 conprising, or alternatively
espegighs iaBY matpmes, fon exiraplo ghwan.| opvacheaperr pagl/ d¥on-mammalian

her. Leal Ly acti.ve fragnent of a Jhergapeutic .
atouBEHBRANE HP el i a0, R B Db, T bR porion of
the ApBROEI fildhSrofehtmap \teHdR R dfernd @ind tRADHE Thirdshei

protein conprising, or alternatively consisting of, a
protgn ppdiyical |y active and/or 9

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 comnsist of or
alternatively comprise at least one whole demain 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 1D

8




WO 2005/ 054286 PCT/ GB2004/ 005091 therapeutically

active variant of a Therapeutic protein and a serum
wo 2k protein. In further enbodi ments, tBeTRARKMY005001

al bum n protein conponent of the album n fusion

protein is the mature portion of serumalbumn. 5 In

A RO g 0 P 0 B
DD igSt dfio Atids 331385 BPSEH IO RO H! MHachMnfin is itself made

bi ol ogi cally active and/or therapéutically active
upf efaigree hemelpzesr tpdamping nameln 1-¥05 t1R8r1 94nthB2H298n886-387,
n i nwent,i -QVie an_.al bum n fusi.on protein ..
sk A0 R g 5 R PR Dty e R GPBLS Dmprising
5  reslhigE &peulisite Ghldve Ghunde &-p5 1 agi GRl4bY 1d @laatli ve
and/or therapeutically active variant of serum
al bum n. In sonme enbodinments, the Therapeutic protein
. : | : . OLein i e .
THESIbAE $916ch T 1 TUTL Stk DR LR i RpliOF oo Pt Sric
at lead ode penibmaint drelommre nf HAnorpoosdrdebreanodifibativg thatséonIf
protein ,15 conprising, or alterpatjyvely_ consisting
thepfusion £y BR8e; CaPaoRET ISy SORRAVORI Ghhieaplasant dbyigrs may
10 opfiy®ehianBEAk if o/ Aid AR bRl herigpeut i ¢ pr ot ein
opan g et1Jli ol ogi cal | y6 actiﬂj\%elaﬁré)};i‘ﬂolrI tﬁe apeutically
active fragnment or variant of serum albumn. In sone
A]en‘oodi?nent , the invention provides an al bum n fusion
sitaict ‘.".S““i':uﬁ"&?’inﬁi ng, or alternatively consisting of,
Thé Efesgﬁtihwe%ﬁsméme@ g&erAlyHOIRREY Aubion $PotBO bBH PRl of
the mature portion of serumalbumn. I'n one '
treafitigo direnenting toh careglinumting flissisen qur dseidarsconprs siesl Heres

i he. N-termnal . rtion nd Therapeuti ¢ _prptei n_as
15 “albygindsBp i sBRE 50 PATTR MR, BT e HHorbpb et ne
moldéfleQiT AMRAIRI(6 £ QaPIbs di0/atifntaBereh t6at BB did molecule of
ortion, and a 25 Therapeutic protein as the

h
a Thenapewiciaptelpdpt fragmeaihor spgantibergeldd. Ap alhyrte fusion protein

. _ | . o . ' ‘
L Y R
and ftdedst eraghrusootarinb ufthtinat Reronealeniad iviBeh ard HLociated
.Therapeutic proteins fysed at the N and C. termni_
20 withque fetheh R Re Y&t 1880 Cot-e l}?sf.ﬂg‘lnﬁﬂhiﬁ%ﬁﬂ% protein is
o j T i | " .
BT F R R0 LA R R e IR ROIEE chifsly a
or anetier of rtilcrapentic prétein Fheinagantfrang mathe b oljnekatit
the N..and G termini. are different Therapeutic _ .
enc el € SPTISH e Buinl ot a T H5EBgaHE Do and
albﬁﬁ!fﬁ%%'te‘i&aﬁl@e gt S kAR bR B0 BPBL R erred to as a
PCT/'GB2004/ 005091 condition. In another embodi nent,
25 “portyen”Tirseigpéot TroipiyGtodithesalbumiedusipn phdeiN- and G
termni are different Therapeutic proteins which may
be used to treat or prevent diseases or disorders
In oM EAboRBer VWAt &M BroFides bR aBHATR Fhdto® BEMEINI ddmprising,

patients . ) ) ] )
or alternatively consisting of, a Therapeutic protein and a serum albumin protein.

In other embodiments, the invention provides an albumin fusion protein
30 comprising, or alternatively consisting of, a biologically active and/or
therapeutically active fragment of a Therapeutic prbtein 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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simultaneously. 5 In addition to al bum n fusion
protein in which the albumn portion is fused N

wo 2@f818al and/ or C-term nal of the Therapeut pCTRBO@IGNS691

portion, albumn fusion proteins of the invention nay
al so be produced by inserting the Therapeutic protein

thebeRRRNY GR108 VaRLAT 65% TREGp@Mici Bi0RiAand" 8 WePRnOAIbIHYin

For instance, within 10 the protein sequence of the HA
proteii.eclil Butheneimbediments] Bepran altyrps wricst coreporash of tthe
end an i-nnj f. a-helic whi re stabilized

alb%li‘}‘m gt %ﬁﬁ%}g 1%@%61@@%%%&@003%%%@%%6 érm ned from
the crystal structure of HA (PDB identifiers 1A06,
1BJ5, 1BKE, 1BMO _ 1E7E to IE7l_ and I UOR) for the nost

In fuither csnbofimsniay the Fpvantine Pouidesran mbURPedilien PrAEIR

con%lﬁu}gzlﬂ%h aLe ARl Orcoﬁﬁﬁﬂ;n%?r td Of‘hergf{eiuéigs ;betQi‘h[‘ alng @

, of therapeutica active pe
biojpgicklly uttvd gnd/drotherapadically ngtiee fragmemntdell serghralbtmire 0

e functjonal, or Therapeutic ,proteins, to egssentiall
furiein SR B O RREo e A S pBBimiE SRetogramt
congglsm@, bY alideRARELy! cramﬁy%@gb@ E;I%E}a@;eﬁﬁr! Motdih ﬁn% Q:bg)mgbﬁlll‘y

ptides or polypeptides nay be” 20 inserte
actiye nardatre thdripenticalfyusicove prapiasi ng eérutrhealbumrignt i dn some

o3 ol e A RS S0 08 o

mattHd g 3Rod bS8 Ghe r&Eih368,
Lys439- Pr o447, Va 462-%Lys475, Thr 478- Pro486, and

Lys560- Thr566. I n other enbodi nents, peptides or

tid ' [ X Val54-.Asnb|. .
n B GRSt b Cu 0Ok T G D vt
confpHi¥Biy, abbUiitendtSER | danMGtidS) of, PepthigRgidally bactins e bhider
may be derived from either phage display or synthetic
thergp@tically | 4cBrerframned r e vegatto pT shebiorineulr oPigitinapnd 2

. EYIR AR L ri 0 ecs|
biofilopty |2 apd O REPLINP gt by 00 BBt bty
albypeipt i16eorde embbdiatenss thedyvditiog @neviddsear albdrhinnfusion protein

particular 1 oops or by inseriions of ragndoniz .
COTPRSHIZe 8% 2fLEal PR Pfgé%’s IR ROTREZD ri%]laegﬂg?]élp%%c

profefh é‘iﬁkﬁé‘m@hﬁe?&%h%k&mﬁ%@hﬁﬁ.ﬂ ons of amino acids are
represented. 11 WO 2005/ 054286 PCT/ GB2004/ 005091 Such

library(s) could be generated on HA or domain

fra ts of by .one.of the follow met.hods: (a
B G PR i AL QPGP CPUET AR Hn oo Briemotet
poriDhde TROARHAE pieinsOhe AtHARR! Hoft{RI TEAkSmatRidif1Sin

one, nore or all "the residues within a |oop could ™ be
albuminateston rprethins comprisng ) asepheadetmminaf pogion, and a

Thekdbe8hid bidfkat B Be RMBrBlal Béfioh 3P beHizeg! HA domain

In other embodiments, the albumin fision 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 af the N- and C-
termini are different Therapeutic proteins. | In another embodiment, the
Therapeutic proteins fused at the N- and C- termimi are different Therapeutic

proteins which may be used to treat or prevent the same disease, disorder, or

10
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15

25

fragnments (i.e., internal fusion) of a random zed
peptide(s) of length X. (where X 10 is an am no acid

wo 20055486 S t he nunmber of residues; (c) N, C por/dd2o@nmdsoot

C termnal peptide/protein fusions in addition to (a)
and/ or (b) 15 The HA or HA domain fragnent may al so
coRftidied f%ﬁ?!?&chﬁ&i' tHRYIRL feﬁ#{@g - Jidifs fRENEE HESN- and

erive erent’ screen I Tferent | oops
C- tgaimste différ&ﬂk'éhﬂrapeaung eteins whizhtthey sansed MALoat dddrevent
domai n..fr | es. of Ides inserted.into a
s SRR GEP (76 SRBUTzh har ! 106 PRSP o iE b Paitess
simRlt@hBuflypept i des or peptide fragnents or peptide
vari ants thereof. For exanple, peptides inserted into
a loop of human serum al bum n may include T-20 and/or

249 tlde i.de fra nts, or |de
In qighfetn oD sRlol RIS S WRGTRR il Skl B8 s dsed -
terrBihan ﬁ@:HSIS elsteﬁhﬂial‘ﬂoﬁ the!Sherpptit Qirdi&nvyﬁbrﬁbn CABP#iS €usion

Feptl de fragnents or peptide variants of at |least 7 at
profeggsof ghe giveniaensmay, alge heepoduony bpgngrting ke Hhprapgptic

3 | L
profef 3} pepfi 8F tER%} ndon Blerhi3Bhipd fr red, | Fhotite, Hichin
the @totti@ asjuedte: aintha 614 pidksulen henigirofilagardr eank okist betveop

of hunman_serum al bum n. The invention al so

the eﬂ@écﬂ@éa@%@l@g lifi-Relicgs | whichrase stabdlizedibs Bisulbhidy bends.

TaSBh, B GUpAINEN Bl BERL U RE R (PO Byt £48,
BB, |BEASIBNY, BE'}’E eadE7] 3nd AUORGRY thd mat phgasttertbaway

30 | east 20 | east 25, | east 30, at Ieast 35, or
fromgy the bady oidharﬁl%m&e. déth’EFsiRﬂ’PF sr¢ peefulforethe msertigh, ot

R e L P S R

secéﬂchgrranﬁm tp et ifnkmtmml; amt"ﬁhdmpamg ptotcihgast efsendally
| east | east, 9, 1,10, .at .l.east 11, at
genpraiean afbumig m?lé‘élél‘? “&@ SP ifif Biolqgical s 005/ 054286
PCT/ GBZOO4/ 005091 14, at least 15, at |east 20, at
| east 25, at |least 30, at |east 35, or at |east 40
Locgwiindumaniafsurhinssdictue tirfe whitle papindes @f pdippantidse man be

. al hum n. ner.al |. t.ne al bum n sion _prote e

insqled it Pt Rl AT RO Ot R PaBi DS Rde: oS

AsnE'Te'I‘ﬁPJ%UAépEQPDﬂQE@? Uﬁﬂ@ol \REl T0e8I2076, Midzuvmgzwg@m&s-
each protein, however, nmay be used to nmake an

Gluaﬂﬁuwﬁiu}&ﬁsﬂwa%r otPéﬁ%Zdﬁluﬁﬁ% i et -Bro4d7 Sakd §2akysh 75,
TorIP4 B RN gy Thorangutd ¢ PrOtSLD Y, A6, Used Lo IRk

GRi A iI'on protéein o € invention
polyptptiddacae nﬁeﬂfb@ figpabd Valsardnsil NGl Obglafl B6,.ethd/érol 3O6D-
the N and C-termnal ends_of the HA. In such a
Thregfntorptiplanttyre hymen albumgdSERR MO ot ei n porti ons may
be the sane or may be different Therapeutic protein
nol ecul es. The structure of bifunctional al bumn
Pepfidsd onbg iebeed snayale Ideﬁverdeﬁomsﬁ'tﬂee qahage diépt#se ¥r eynthetic

Y-11A- X or X-Y- or
peptide hibraries screenemor SpCC]flG blt:)loglctt'[A act1v1ty or ﬁom the active

portions of a molecule with the desired function. Additionally, ra:ndom 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.

11




HA- X- X-HA or HA Y-Y-HA or HA-X-HA-Y or X-HA-Y-HA or
multiple conbinations and/or inserting X and/or Y
wo 2003034136t he HA sequence at any | ocation. 15 pBEGEM04/005091
mul ti-functional albumi n fusion proteins may be
prepared in various ratios depending on function,
Sudtdlibrabi(§eotldChe BirrerR6d BRIHA of aaﬁbinq{*@ém@@yﬁm byshons
proteins may al so be prepared to target the
theTfhdewipgmateodsy ot ei n portion of a fusion to a target
organ or cell type via protein or peptide at the
opposite termnus of HA. 20 As an alternative to the
() frms:loﬁﬁz@lf migatun of Befrapeidd withial e Wr esore tpgtide Rope @5 F1A
may bt ai ned_by screening ljbraries constructed as
5 or H@s‘i“ﬁ‘?@“ aerpes NE1ther ongy mgre ol theresidtiesiviifhing logp coppid
beﬁmﬁggdhjmﬁ of HA, of typically 6, 8, 12, 20 or 25
or X" { ere X’is an amino acid (aa) and n equals the
nunber of reS|dues) random zed 25 am no acids, and in
whi.ch all possj bl e canbinations of amn ci ds are
(5) PEpAckoat ohi OTATSSHIOR dfioaphea gy FHER AR5 Ol Hids OB i
to. tiherae
e P e A Rl S T R SFRFRLRD LIPS mgwt%@ X
10 is anlwered sniéaken #dhs shmberd Boduasat her t han, potentially,
nodi fied as m ght be the case for a peptide derived
by any ot her nethod then being attached to HA. 30
(c) NATt bpr@alhy C- tibveninhlnemife/hio%di Fudibal iei 21itRdn toh@ and/or
i nventi on may include a linker peptide between the
(b}f used portions to provide greater physi cal separation
between the noieties and thus maxi m ze the
accessibility of the Therapeutic protein 13 WO

15 TheQAr054 380aiRGHHE40 844 QDR nadeanitltifhctibdl DyShMAG She
for binding tg its cognate_ receptor. The |inker

pephdet qled?éfe@rﬁrym eiblesqns poisensath dgeigst logps aesingt akfesent fasgets
nﬁ{¢% 5@%ﬁﬂgﬁ AN %$ntﬁerefore as described above,
a e

um n u5|on pr Ins of the invention may 5
havethefollovmngforrmlaRZRl RI-R2 R2- Rl - R2;

; L- R2: R2-L- Rl -L- R2-L-RI,
Exa\mtétseﬂﬁ mptl & atisqﬂ@éstnt%nae lt%r%fp ap 5%%.21%bumm are

20 TheRP§RWidEroRin Béﬂtﬁﬂ@?@f %;éi)%dé FALROAS o of ggp}tsa“ & HBGERAL For

or vartants thereof ot the sane
exaffiple; apides hspntast mima ldopi of hardan mktem a]bdmm niay iacleée WA20

TN e e
parlic@ld}@ Be Rbektfea@Rebip2E kBuNG $si®f fogﬁ Nﬂ:ﬂ&ﬁ‘ €6zﬁbﬁsé\|

an integer greater than or equal 1 and wherein
peptBiﬁr @pgle@:émrspe@tl eWnleaIﬁm@tffsleastaﬁraté@ﬁt g @éﬁash@ at\lissh 181

25 iy {10, B LS RSP YA RIS, PR A B,

leasbsﬂ carege 88 dobyt RadtidWk@hino acids in length inserted into a loop 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
30 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
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15 In further enbodi nents, al bum n fusion proteins of
the invention conprising a Therapeutic protein have
wO 200cysmebed shelf-life or in vivo hal f-1ife or pCT/GB2004/005091
therapeutic activity conpared to the shelf-life or in
vivo half-life or therapeutic activity of the sane

14, TEH @éa%??&'ta!t Goalf 8, Sk ?’ba&‘ifl%” a{]f%g%tf”lés gﬁlem 38| BU st 40 amino
ally ref i

helf-1ife typié ers period over
mnwhﬁshdnhﬁﬂﬂhbnmweabfhmﬂmdMwmﬁynmmna,Therapeutlc
protein in 20 solution or in sone other storage
formul ation, is stable w thout undue | oss of

Gehd1eNRNRY mrbﬁmﬁpﬁjswntptatei}ﬁr@fﬂ%f inb&ficENBLARAML d drFe A QleRBS
are hlghl% abile in their wunfused state.

regms@ﬁd pae herapatia hewteiydedud sigedrt - | Mudtiple Ilegme of each

ed! I
sl PARL oy RS2 Prgd, TS RGPS R B

SHJMIWB/U 28 thail5oﬁ&| 'Dh&fa}ﬁbuhu SO e Qdeﬁﬁse@fto trhdcd Y BIuheR
with "prol onged" or "extended" shelf- life exhibit
fusippgapism ehide bpyeplion &et mrapye el herangatie profeintmamtbg fised

fo % gPlng congﬁ?ﬁ%@%f e s?% rd%%§§é% ?ﬁgﬁ %? UPsdge

Thdrapduticeprgtchn févéioapensdyi e fheodagienor Mg rbet difeldie IEReApeirtic

rotein portjon of 30 e alpbumin fusion protein is an
Eﬁ%P%?éfifé‘P Fgpfare 8% g%‘fgﬂcéloﬁ@r%lk%ma@ﬁ@ﬁéﬁowsd@@é be

repﬂsﬁénté@ ﬁ% U}@*HA ITeOICg'“Hkh Qr SEGURNCE: FArXIPAY: PAOY 8L B o

e prolongation of therapeutic activity may
HAaXt%dhat orvEldy HeY- wmmrH&—KeHAhﬁé mnﬁGH@dYeHm val mnitipdé

t.hat. anal ogue, re tide or inconplete
cortdiprisht anoe Fisrig 0 it i BE Seuiud 08 foBlione

PCT/ GB2004/ 005091  f usi on protein of the invention may

retain greater than about 100% of the therapeutic

Bi- @@mulhtfynct@nalgal@anmrﬁlsma rpr@tbmsu maydfe)@rega:e@/an Y&ﬁ%s ratios

bl 8 AR oo BRSPS oor

pmiaamdha;ngs@ bégiebin@Ago ee@oettm@e Shernstatid pmgﬁ ;ﬁﬁﬁ@@bﬁ&l fiiorfl
: (\%lven time point. 5 Hovvever it is noted that the
oa

ﬁf@%%@ﬁ prcce;hktmwwr@@ﬁ@ﬁ @splisle at Hee opperispistmins of HA.
praotein's stability, and may be bel ow 100% Shelf-life

may al so be assessed in terns of therapeutic activity
As aenidrnathg tafthefusici oflagen thefpalticzedetdet, ae @Bptmds Gnay

ctivity when storage began. Al bum n fusion
%‘15 f%% SHFC%%EHgW’@ﬁPP%%BWG@ gRIPBgEe ¥ éSctQ% Attegnd
e [ r ree
er agfeﬁlﬁ 89%@%&]?&)%&%%9%’%53%&8?:2%8 8’t r]ié gcgo utorg&%

(Wholfe Xtihen ainercaped {da) aad hi equhly theamouber @%esid) r&Mmined

90%0 nor e . of er ap: act, ty. of .the .
amifio A oI i VRER SR RBEH CemBRaton, o ety ok st

repre@ntdie @@ﬁﬁﬁcﬂ%‘&hﬁ@@ of thes 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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Ther apeutic proteins As stated above, an al bumin
fusion protein of the invention conprises at |east a

- wo 200sagampt or variant of a therapeutic protei rcancBmos/005091

| east a fragnment or variant of human serum al bum n,
whi ch are associated with one another by genetic
fusi-on - ' > 1 Thpliak& peptie et
portiQy, F?f—lf%%l%?f#?lgg%% trt(gitgFo%n}lﬁfﬁge%tgﬁ;H%ther eof , Avi ng P
conSB@ f@mindmids dueh iz s flexibldirarorbirigidgi cal activities.
Thus an al bumin fusion protein of the invention may
contain at |least a fragnent or variant of a

The;r«{fﬁlreag§ Hid-Gnes ab&ien ﬂ}leAﬂﬁ'hﬂlinoﬁgﬂoh rofelig dfetheninvention may
efapeutic protein” may refer 25 tg the e do‘gﬁn?HUf{Z_
have Ithenﬁa_ﬂuwaigvﬁonpuwﬁﬁg’lﬁééi?ﬁ &1 2aRé-Tok: Pa'z“{dﬁélf'érn)%%t EL-R2
rotein I incl.u nut a ;
R2-hr it 9% 31'13"32\7\@#{13 a‘gﬂ 1o %)glﬁ eaesa,nltegsltnc ug?%éi? @% pr(:em’
89641 5L HEA(ihdfudif € Bagmegs oovadms derafl), and not
pep?ﬁgr apegl%é?g gf%{eei?d. 3%)_ B .agp_olj eqtq'%?e di sl}ellma;éibng.a
necttshilyahe svne Thermpayticyrotgin, & i ﬁé&ﬂéﬁﬂgﬂf 15858
"t herapeut i cal tiver i a il tihdhd
S RCRULE Bt oL ol RO SpROpYRRplidastihatae
(GEHEERPEW] M NTH:BY bt (FECERISEQATENOM ) o7 (§GPer whewii N is
protein such as one or nore gf Ih%ther ageutll Cre and
an prtegeeigesieieben | G5euAke] gy VBEREY i CETRREY Ao 8D
rep)tzz?g%% %542&86 ﬁﬂﬂ%ﬁ%’oﬂ{é@ 81?%%}8 THRepehiic pAsicials, peptides or

_ 'ng éxa rapeutic protein’ 1Is a
polPpeptiat Bedubade, itise sesmenes ey topgenallygreespanected by a linker.
anmel iorate a disease, condition or disorder. As used
herein, "therapeutic activity" or "activity" may-refer
h¥ldYe, WASEn fisi bink OfGBE $HednGbh dddpising 2
In %%ﬁgﬁlgéaﬁ?ﬁsépeut [ Ié fg%fe%fggng in humans, or to £1$i r ed
Thehpeeit sproteimn baveh axendedesheiflife r imvige Half-iseey drgeutic

organi sns.. Ther tic .actiyity: '
T Y S e
sm?@F@ééﬁMﬁg 16 QHenGiat fildéd®to sBoighini nShdlf-tife typicaBy kefers to
cul ture asg

ays are commonly avajla Iep;gor man% o
the Tirae aypniod ioverpribiadi the theyapraisie aCHEHY (0F & hBeTgpyulic proten m

Ther apeutic protej.ns di; : ioSs of
SOl B o e RO orO RS A BRERRRCE debt SHbDer aA%is 1 o

theEe@:‘éﬁﬁE hARIHRY Megrynatthé Therapyuticherotinsaah egitly debilenia their
nore ol igosaccharide groups. .The W%?f;%é?%ﬁ' ONyy oot
infuedcortaied ths escgioge el th BPical Shokitingt | R JReapiead
t he physic ties: i Hoddin Fesi tei
5 AR RS 58 i 56, SRR ot
of feG@dnBak.i on. Such nodifications are described in

detail in WO 03/066824 and WO 01/ 79480, which are
i ncorporated herein by reference

Albumin fusion proteins of the invention with “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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25

Ther apeutic proteins corresponding to a Therapeutic
protein portion of an albumn 20 fusion protein of

wo 20088s428/ention, as well as anal ogs and vari apt$/GB2004/005091

thereof, may be nodified so that glycosylation at one
or nore sites is altered as a result of
fusiﬁn%»%ﬁtdfoﬁ@sﬁweﬁmﬂ] Sidy Rugh eé(l%at@f"tﬂmf‘ %H&” QSO%bléfttBQ
in which they are ressed
thersphigiic adinidy.t pogsatst tllahneahroue)lfﬁ%séﬂﬂ% 126%, dﬁﬁ%pllé@% or

ation s rs r.od b olishin
0 B RBTSY B M RSB EEY B0 el 29.8°
andShaslling Whhdo®y agl eiee St fwHaR c%&gﬁfdddatr @sghx%ﬁeﬁme%&ﬁt
as substitution | utam ne for "asparagi ne, or

Howgary éolsyiodgce that éé@ TAREVEC FCEVRY risperds pe theyrBeapstic
I in host cells that wll not
oy SRR APEhOSRRALARa " 105t o
gI ycosyl ati on-defi ci ent yeast Exanpl es of these

Eg)\l[yggmrfr;l%oache are described in nore detail .in WO
Sh co8L Alsa s 4ePGed rodems qiHhenparis acsmﬁyr@}awxmaéw

smﬂagm r%fnﬁélfzré& S0 11AghAHE abﬁkﬂwh& &B& rb% A@M Fusion
e I ments e "al bum n fusi on s he
protemseoit the rimzmﬁon apilb lpeolomdfedaort ehadsmbé w&mlﬁl&‘e tasvaxthybited by

nd/ or bIO|O activity corresponding to, the o
profopgrd Betiterde L tBorassttobi s "o EaD E0sd 50% of

the Wekdpblrtid/ adRty Ok BHAY76v62869,V et yo%forw&eW%@ﬁ%Mpb&m
prote| n corresponding to the ~ Therapeutic protein

actipidy of the egfivelent wifbsad Thefarshonprofgin fwhenveb)cerd ad ithe strae
the therapeutically active protein portions of the

condit6f%i n f usi on proteins of the invention are
fragnments or variants of the reference sequence and
are capable of 5 the therapeutic activity and/or

thy of the correspondi ng Therapeutic
n.  Pol 1 g gnd Pol el.eot hde Fra glnents
b

ar| anf)Ve FPAgTENt 'S P’f%tsm € AUVENHON comprises af 120

fragﬁ:rwht B arthint Gﬁhﬁﬂempelftircé}@@@ﬁlt ﬁ:ldoait lehe a Thefaar Wriviriant of
prot ei ns al bum n proteins, .and/or al bum n fusion

unﬁﬂc&?%%%lb@m% ﬁ@lffhnﬂré Asspeiated mitypneranother by izenetist fugive. or
nore amno acids fromthe N-term nus of a protein
results in nodification or |oss of one or nore
As bsedl hnyd:m,a?THempehho r]ﬁotaiﬁl”trBEErsTimeHaﬂ) eubi Eragpentsepnyariants

N _protein, d/ or al bum n si.on protein, oqther
fhef?‘ﬁ@ E@%t‘%ﬂe Ofsmaa TAPPEAS %ﬂ*}robl %al.aeﬁameact i WU s
t
albvﬁﬁng’usmpftn%kﬁ%? Eﬁﬁig 1?\9&11% a%rscon@a%lr: feﬁ st a".’fra d{f&regréﬁt

lity |gan may sti eret
of agkteerquientic piotein.abAtditipnaly, ol tppe Sttiedgsutic lpi:'o’tbinf anay redkr
: el et.ions to induce and/or bind.to ﬁglt i_bodi es. whi ch
0 PEDYGRPTEE KL OWBIEt B gR PR oP SRergprlitic protein.
Vmﬁﬁisymﬁbdﬁﬁmﬁ@nﬁﬁe@&% adl niPeuEet &l Redl e hohRIsones
than the majority of e residues of the 20 conple‘?e
inclygng phptandegemoss rampeiethliyr armunm Notrelatisn g€ . a \thaehertica

pro,{Qartl cul ar

By a polypeptide displaying a “therapeutic activity” or a protéin that 1is
“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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pol ypeptide [acking N-term nal residues of a conplete
pol ypepti de retains such inmmunologic activities can
wo 200886438y be deternmi ned by routine nethods depcTidBoh4/005091

herein and ot herwi se known in the art. It is not
unlikely that a nutein with a | arge nunber of del eted

the it €AY D@bn BHifA0; BEIADIECS FlRSCIRY ploBliR! i & PiBtein that is
brol ogi cal or 25 i mmunogenic actjvities. In fact,

usefubpt frebprewnposanclivraty g dissapeagonsiitions Heprdes d
resi dues may often evoke an i nmune response. -
Accordingly, fragnents of a Therapeutic protein

As GRUNRSALNHMbeufic aciigt apeudtivity” praytrefen tpen btdvitofvhase
al bum n fusion protein_of the inventLog, i ncl ude t he

5 effeculs| coggisteringtth 2 slesirails thesangaliq owsoms iy FEEEPH T 1h A6
one. or more res t Wele) haHS:

cfr G ol SRS of B BEEEPICoRT ofgeihE” HALRbEM
actiPRY YagPeintasure®dt yivaok éotirde sPerexeuiphey atdesisable effect may

be Evatn Botsh Odabe Pew BoIT0A GOR0BHrT ASIY Bl ooy
a%{l%]ﬁg ;!Beffi}é@gofheﬁ.@’eﬂm BiloRutd % RIrIHRERE ttdest. cor respondi ng

umn-protein portion of an al bum n fusion
10 protein of the invention, include the full length

rotein as well as pol epti des,.. havin (0] .
Thergaeabip BEOTGIR] earEbendiog 1 4 Mierazsitie Brostipgion of 4 §bumin
fusi?ﬂipg&eﬁcd%éﬁq&ﬁf&gn@ bé hedrrbeyehe ettadnme pf b€ or more

[

-e., serum al bum n). Pol ynucl eoti des encodi ng .t hese
oligosdoghmple deospar e The soodierivapasisagd Bp eh&lyGpsERtippncan

Mor.eover r.agnent s ' i r [
ey St A O h iR 1o o Pk ol B pgiabd
15 proRiPbEhiliASeitBidn, a8d Metalieihi deshhasdifigatione aty desoribed in
residues deleted fromthe amno fermnus of the .
detai] BuiWa 93/e165A4 ndt Bith 01B81§h g A é%cowe@&ﬁﬁem by
fthese pol ypepti des are al so enconpassed by the
IS M&nt i on. The present invention further provides
pol ypepti des having one or nore residues 15 deleted

oS B DXL LA Mgl L S ek SPAMSRE
20 fus%ggg{rg!:%ﬁy %# G REOLRLA, ROKEI QR 8h1088 aRd REhis GO may be

the 1 nvention. Polynucleotides encoding
motified esoptay pbbidatsom e cat So meNEC Sitgsaisslterpy ashe result of
invention.. 20 In additjion, the. present ipv i-Qn
AP oSl eE et h SREF o RE s Homb sl 1f Sefid ey are
expEk&d 66 hoMb! et Aoh@i¥nd VEMhBHS efiredshith. am Rer agindple,
sequence of an albunmin protein corresponding to an.
glyedstylation iyopwreiny popradopeddty zhelishipg at mtiodyrig slysesylatien
.. of the invention ( " erum al. J: P
25 stepof g E&Sﬂ%ﬁ’“ﬁ%’& & nd‘cee%)eg]loﬁgosftdw e"éoegélgg 31/%%681 U as substitption
of SREAAPASHEhspatadife bivaglytesylatsth recombinant proteins may be

produced by expressing the proteins in host cells that will not glycosylate them,

S
=

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

30  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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Mor eover, the present invention provides pol ypeptides
havi ng one or nore residues deleted fromthe carboxy
wo 2b@F8kREs of an al bum n fusion protein of thecr/cB2o04/005091
i nvention. Polynucl eotides encodi ng these pol ypepti des

are al so enconpassed by the invention. 30 In

actl\zigf' a{tc!l/&nblo %&1‘;15)9 rﬁ@;@ ﬁ%@ﬁﬁc’: bedeit cdi‘fesﬁéﬂcﬁigﬁd?ﬂie

I'ons c produce a
Thefapeetidarhivedin dedtened ﬂmeﬂbmannfasml y pép T (:Igbgdameats the

- Therapeuti.c protein referre in. T )
herap BRI CETY PR Pestions Jrfie, 3ich brotBhus S 12
invdtibh %&2@9@6&9599 Lrari e oﬂ-ﬁﬁe,re&&eﬁg sefylpmat And usd oapable of
protein of the invention). The invention also
5  the fhemagicdts a@mvpmdmrdaglomﬂcﬁgﬂb A& ths corERORN H § herapgeic
del eted fromboth the amno and the carboxyl termni.
Pro8g} ynucl eot i des encodi ng these pol ypeptides are al so
enconpassed by the invention. 5 The present
appllcatlon IS also dlrected to rotelns cont ai ni ng
Rolvnpcigatifs ientsgmd Vagontsooo, 959 96%

B /? 98% or 99% i denti cal to a ref erence pol ypepti de
’aggﬁdgnce (e.g., a Therapeutic protein, serum al bunin
10 Thdpeieat hvehtics fattherndinckdso dogpeniseif theoTherppeutic protems
i'nvention) set forth hﬁ)éel n, or, frgﬁﬂents thelreo]fS
albyigins pipéet 1O BIOTERR 19612 TR ed o

rot 5 At prER M 3%
U 530 4 B e s

moﬂlﬁf:ﬁic&n oe logaobfy paptordmsrehhmﬂmcal h@namm;o ohdhel Thernewie

of NN_and C-term na de eti.on S
oy MR (e SR oBohl FRESE (AES, MRPeuse
15 acf?ﬂ&g MRAFGE ?B&‘[ﬁ)tngf dcﬁVi@i’é& | @, Tolekher zﬁﬂv}tﬁ@ptabﬁﬂy to

ragnents e i nvention arefragmsnts corrpr|3|{1
muhﬂnerﬁ]e,t ghriligrt fovising, 2 Geavd) msfn@ulbbe raﬁaméﬁa nd o5 Grgmple; the

amﬁﬁﬂg q%ﬁ%§£§@??b?&&%%% ag oglca ﬂﬁ?%%x?l m@ doh’

antPBh¥P QBT SocopREH GRE RoRl ldidier Thet o Erttiis CoﬁOﬁ:Bt pmlmpe;umdes
serum al bumi n protein of which the am no

gen@@d}laewdb b geﬁﬂlﬁda@’h@hﬂe‘o‘s dharebep m%&st@fd@eﬁe PE the

ar.e b| al c ol I
o ol AR SR R e
éﬁuﬁ@ﬂad@i—gt Naimiar esikiaed by ai c[d)ﬁl}ﬂﬁe q:lo,lypdpt;d@metams such

act|V|t of the pol ypeptide of t sent
mh%olbglélaé@VléﬁfF CE ft’raxsll YﬁpP tf‘élﬁlﬂ%% ¥ ?993 es"“ged
herlex?ilc | gl()%l é‘,la gg{)\gﬂ %gthg%ﬁ' el 2% LhMkély th'a Iﬁﬂt@ﬁ&ﬁfﬁl@& edoe

number of deleted N-terminal ammo acid residues may retain some biological or
25  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
30 length protein as well as polypeptides having one or more residues deleted from
the amino terminus of the amino acid sequence of the reference polyi)eptide.
Polynucleotides encoding these polypeptides are also encompassed by the

invention.
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wo 200sfokessng from a reference

10

15

30

19 WO 2005/ 054286 PCT/ GB2004/ 005091 Vari ants
"Variant" refers to a pol ynucl eotide or nucleic acid
nucl ei ¢ aci d or PCT/GB2004/005091
pol ypepti de, but retaining essential properties
t hereof. CGenerally, variants are overall closely
simlar, and, in many regions, identical to the
reference 5 nucleic acid or polypeptide. As used
Inheddition, fregmendntof semr sltumia Fdigpeptided icompsminding to an
Qggtion f an al bum fusion protein of the
al nverﬁr?tgﬁl, P Ogﬁonanwlﬁ% S¥i lgf’teﬁhogt% iU PRPeide the
fuliriefi@h Prétin dsh@ell RY PBIpeHEdR haghgddRUSH MofdiflsBles deleted
protein differing in sequence froma 10 Therapeutic
Frogp dhearrRino ApBURSOLhe patiny acihd¢quened ofiihe mefbescepolypeptide
L Br [ ﬁmﬁ-];be | Lon, respectiyvely, but retaini
G5t %Flglg[s] taﬁ)o ne 'f unc p M%ﬁgfa&%\dr? /97 g‘ﬁﬂ% rtg%sg WRFIXPeRbids dre 3‘7'5]3%
enttrepsedd Insthd@seniibd el sewhere herein or otherw se
~known in the art. Generally, variants are overall
very simlar, and, in many regions, identical to the
MBS, BEhHReBHERERR A e AREHE 6y diiBh
correspo%%?ng toaT 2?%%%%%%%5%, p%éﬁgﬁﬁgégéﬁP%%ﬂgﬁhﬂ

lerggth albbmini fusion pratainprsored] 4y wiycpgdésrhaeiisl @12, or ahdeRbdidues
rtion

ratein _ correspondi ng.to an albumn protein po s
oA Fos s finHHor BORGHS B BEigR ToHeD Phticent Peaudeiidss
enéddMHMhBsel JoRRPL MOk £ LB, %co&%ﬁsﬁeﬁ‘ﬁ?‘?ﬂé ARendliic! €i ¢ aci ds

encodi ng = these variants are al so”enconpasséd by the
i nvention. 20 The present invention is also directed

o B g S B8 e e Sp
deBRAr @R %he Sbbbxy R8HmS GHhd ﬁl%né)ggc%ﬂ ‘?sé%u]cggg/ ‘8¥ hgﬁ%ﬂi&ﬂnc

to, for exanple, the am no acid sequenc

Profe{B repesRaNgingr tt @i Rherapsuds pontim gottwnaof ker ipenin dusion
-0t @i i Qn n ,al.bum n fusion pratein of the
oretifel il BOEMQN HorBflei it hlolthy' Sk nehmeshiods ais aiss

endonggredbs ey invetioant s t hereof) corresponding to an
al bumin protein portion of an albumn fusion protein

of the invention, and/or album n fusion proteins of
i S0l ML AT Ly bISSHPEL YOERI 058 & S
restdgee delpted Frmt Hbe cpioyp ephiides of feo nMpass edd byeghbiRe of an
R Sl B eSS e o Eon
proftén 6f FR! 1B6aH RN GBEO MR, %fblﬁﬁﬁyg?i}gﬁ%%cﬁ%ﬁagy&gcﬂ%{n%@}%se

i nvention under “stringent tion con [
polyreptides dgblsd dicoanpessedthy the invemtidound DNA i n 6X Sodi um

chl oride/ Sodiumcitrate (SSC) at about 45 degrees

Celsius, followed by one or nore washes in 0.2X SSC,

Mofbok8, SRS tbseab Ghtenditn - pB%idee tiddd WEiAQ0

PCT/ GB2004/ 005091 P Fofiiep 1&9 SO e
residues deleted from the carboxy terminus of an albumin fusion protein of the
invention. Polynucleotides encoding these polypeptides are also encompassed by

the invenfion.

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

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

“Therapeutic protein referred to in Table 1, or serum albumin (e.g., SEQ ID
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Cel sius), under highly stringent conditions (e.g.,
hybridi zation to filter bound DNA in 6X sodi um

wo 2068/32sde/ Sodi um citrate (SSC) at about 45 degraes:2004/005091

Cel sius, followed by one or nore washes in O 1 X SSC,
0.2% SDS at about 68 degrees Celsius), or under other
i ngent MEEI [ [ .condj. ti.on \ch-are kn t
N%tl?)lﬁg}geﬁo?llﬂs | ?&Sﬁ%{ ltngeelgr(%}d Sed lF’"‘l\cl)grﬂb'exaplﬁ)rrpe)l 18,"5‘9“% affo
profida bedlypeptifiés kiviad one edSmorel@8MhoCuide deletedr RbBCHIthI the
Mol ecul ar iologéﬁ E?e%n publ i shing asspci ates, I.nc.,
amipo e IRe cgppRy] Eiginl, nRolypcleotides, errgring these pabertdes are
also efeodnPis@Rthydnd frvdhtio 0l ynucl eoti des encoding these
pol ypepti des are al so enconpassed by the invention. 10
By a pol ypeptide having an am no aci d sequence at
| east . for exampl,e, .95%. "identical".to a.query am.no
The, B anBlisr bRt BToLf G5 s A SRR RBHRE TSR e Bl
60%n 304, RS9RMMe, 98%%do8%09eNE B80F ok BYs WRinB6Al 1o a reference
pol ypeptide is identical to the query sequence except
polypeittide requsubf do8- ol Yypapulid ereisguente abymiinprotdin op an
£ 1.N0o ' terat er.each 100 1 NO
atokilfop R TBdEh 3 B8 B AP B
sor@EdBoditnentethabpplicafioh pERkicd o F@t&iﬁﬂc@ﬂp@ﬁgﬁﬁoiﬁéﬁidw
e at le 95% i dentical to a query am ho and

t
polg AR hRAG SR B achE L AR SN B4 Tl deterions s

desatibet athoons ofPdihreicicetidseneecdiggudpee Jobypeptidel ¢ 4lbe
am no- _or carboxy-term nal positions of the reference

Em%ﬁ%ﬁﬁngVgx§€&ﬂ%ﬁ@e or 20 anywhere, between those
term nal positions, interspersed either individually
anong residues in the reference sequence or in one or

Othreo rplymaptidg doagmentso op sthe vimdritiont hee  frefeesn cermpdgiegcer

As a practi cal tter, whether an ri.icul ar i
Al B r e g o oF GHLRO 868 oBemict Y BuIETSGRIeypytic
acti¥Y0and /Y fuR@ner 288 Aky %e,;m RAb gl adiRity} REURO ?3%_13; 'égﬁde

am no acid sequence of an al bum n fusion pro elg f
sequénse jof Vet heprpegiic ardtein gmeemm Hbvmof proteir hf whishtthe amine

-Therapeut i rotein portion of the album n fusion
mm%%@?%&ﬁlé?%?ggg%Tbunin portion of the al bum n fusion
protein), can be determ ned conventionally using

known conputer prograns. Such prograns and net hods of
Othgs ipelypepiedn Hremays fae diolpsigalle agtive faempps03/ Bedegaally

. / .47 - L chy ar L hcorporat ed
st BT s B il o) ol ot ASAAY AL AC,
to JAGEHGEB? 0DhE QO5PSAtideTdith plagantdheattiode Viay bioligicadhotidiey
invgption nag contain alteratiaons in the coding
of thegfragaents, gRas dRGlvd AR grgrevedo Aetsdnactivglyy otich alseiegasd
mx%ﬁﬁ%ﬂﬂ&ﬁwi.C|Ude those containing alterations which

produce silent substitutions, additions, or deletions,

but do not alter the properties or activities of the
encoded pol ypeptide. Such
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5 nucl eotide variants nmay be produced by sil ent
substitutions due to the degeneracy of the genetic

WO 208@84286°0| ypepti de variants include those i nporigizobemsost

than 50, less than 40, less than 30, |ess than 20,
| ess than 10, or 5-50, 5-25, 5-10, 1-5, or 1-2 amno
Vara@irels are substituted, deleted, or added in any
., combination. Polynuc] eotide varian Qang§$ produced
Varlgpt” arejess rf%tayp‘blﬁmv@%%ﬁsqr Riclfpic ap @%?EFWE T (7 BOEGRC
: n
Y S Tt e
varmuichrasyerglbadssel p sinflar coldsin many mgonhadendiebbidi the raference
ol ynucl eqti de. .encodi ng an al bum n portion of an
UGG ﬁrPﬁgP%ﬁm%rotein of the invention is optinized
for expression in yeast or 15 mammlian cells. In a
further enbodi nent, a pol ynucl eoti de encodi ng a )
As Thesk bgyeint [ earppnbt wifers gorat Tomansiutig rprafebupemiop (o apnalbumin
protei.n of, the_invent]j LS Ny I
sl R R SR b B SoorTRh P bl R S0 RA s
the eRbadioRedr, ad @ohmildhbed | geenaltfetige dA sdghetden from a
fusion protein of the invention_ is optimzed for
Thessgsirée spretein. nalpumin m5pteampdiaraptbegin stusiop piptgip of the

. al.ter i [ 0 | .z ad ;
i G (petfiea 1 Batine & RRHCIhERRAR mder thermpoutc
propértyathesdolfuas defared eispwhtei ereih drhetherwienkoown doebe mot
ybridize to the wld type polynucl eoti de encodi t he
Genpivaiya pepanie a5sr Qieelnvain aléﬁu?ans%dr HYBYRHY RS8Pt 19%330 e
I | SofI@s CfHlRERufe bRidn dofreSpdrdidd Rl a Th i
m@%gg ér'TéeglE(t%,m%ao 25§01;H§ g% %%‘?Pﬁ;itiigd Opdlcg%nuclé;ot ? de erapeut_m
proeic patitiog @fnarakbuniin fpoon iporteiof ofatheainbention, afusiiprprotein
protein of t i nventi.on does not % bri%%ze totthe
corliF e BohTHE BBTAGOT R AT SEEPT SR Of bt
invelRE! armldr AMNGERL AIMBE bibidAbE AR isRRohI 0NSCISSE acide shcddes
herein. I'n another enbodi ment, a codon optim zed
thegeolayiauts beol$odencommessdd hy thennegnioni n f usi on protein of
the invention does not hybridize to the wild 30 type
pol ynucl eotide encoding the Therapeutic protein
TheP@Eden® hvefitidi R aMobdifdcted thipedteing vt c@fprivegler alternatively
stringent hybridization conditions as described o
conpist &, AN 2PEnONIYig GEBIDSU YBEhRET kepsoth-08L09% o) H%n 5%,
RO iABalooeho | j sl
o6 iy A0 00 P RE U Then B M LRAEDIE PR BREREAT sBmence
of PribeLipsutdf pidkeni ddvenddndingdn fdhecapptit $eoteimr portion of an
alternatively consjst of, the_ natural Iey ogg&r@r]{gﬁ)
albuaigfasien PETCiRRTthermy PRy EIORMIp PR RPH (€4 n > B et of
C o B
fra e e Lo ma prs e Pofion of an
alburmivefusionnprdzimof tho iprehSe, apd/or sdlbenivafisios yrotoms p§ tthe
. of, the Paturall ccurring sequence of angfin
inveifispei n, FPSA 4F S FOIFEP RIS ol g Provided (g, those
fraddHnY LA 1HeSnE NFRHh A A bptiBl Bk o g ésel bP KBS BivBnt@n
are polypeptides encoded by polynucleotides which hybridize to the complement

of a mucleic 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

20




10

15

20

25

30

the invention do not conprise, or alternatively
consist of, the naturally occurring sequence of a

wO 200s@sa36ut i c protein portion or the al bum n pPCaIGE2004/005091

portion. 10 In an additional enbodi nent, the
Therapeutic protein may be selected froma random
CeR@RY, &elck IHIAY Yorocht %Bﬁd}ﬁb&g (e. 85 h&Bﬁ&ﬁaﬁ\ed t’; o B8 Eq)ound
natural ly occurri type pol ynucl eot | de. T
DNty 62 sadiee @blmdﬁgﬁodm siftate (3 )call ahout 4aldegtdes Celsius,
e V, I er natiyve
ol Bne of Bnt Belles, PSS fYoS0S Bt ob defecs

Cethisy rmsmEr other aﬁjﬂg&ﬁtaﬁﬂﬁ{ﬂlzaﬁ@ﬁ nesditlons W ardBinowed to
Johp & Sons, New York (1985 These allelic

thoge Y g §1 8 ATy Tortexamplte Avghel ol ritel-evstsi, d@saw ot
| | t
prd®loY Pr?ﬂ}alegﬁlﬂ tﬁgﬁgl a4 ﬁﬁ&bﬂsﬂﬁl ?&ﬂ[t{é‘sy hgg DEREN bley

I nvention non- ura occu
& Pems hmwt, NevayyY dak, pr paguse@B By- ﬁﬁtﬁagﬁhes]los_a)t ecPkﬁlyﬂmteéot@ies

ect nt hesi s. Using kno hods. of protein
encé’ﬁﬁ’ﬁﬁ%é?ﬁ’ﬂ]épgﬁ’?ﬁgﬁé@oa&%ﬂ %ﬁmpﬁmﬂﬁﬁrﬁv F§PL variants
may be generated to inprove or alter the
characteristics of the 25 polypeptides of the present

Byi mvelypewnle eving nstamoe, acahecquencmpe lanst, for aghaglendy%

g leted fromthe.N-termn or Cterm nus of the
iRt Yo ER G BOOMES Of TORERSH HFRH G L s riended

thaBthe f
R ok Logecp BSOS B PERL LT o e

seqyieiice spreent thaidthBoimbject @vlyat:pnderetunc@t mehnotlody up to five

g AR b 0t DR aRoR BT L8 R apepce

In @hérewofds] ®i cbiginki pbREESRIe havfigl Mi hdvirkd il %qﬁ@lc& hateff
t he naturally occurring protein (e.g. Gayl e and co-

P%ofrical tye Bleay andne et gBEIEQ BB §44 of TheImife lacid

resf i BLR eSO B SR UORECY e prie

anothep amirveacid. t EhedenilraionCof the reflertise 6dquRnSOhP ©REirde the
results.in nodificatjon or. | oss of one or nore

amigo-, ph, GEESFY- g ingaisiony ohdpe Bifelcaes amng eidysadnesenasy
any%éllel bOSeb L1 RLAE ernfiphl géﬁ%e’m{e%?)ers@ﬁ' gﬂtﬁ@f d1 dually

deletion variant to I nduce and/or to bind anti
amapigi Ichdu@cmghe zefefench sc@eocebeth boe or widrk donkglhcms kgeoups
LE dvvhen | ess than the najority of the residues
WlﬂB‘Pll e?é’f?éffoé‘an‘feorm are renoved fromthe N-term nus
or CGtermnus. Wether a particular polypeptide

I acki_ng N- or Ctermnal residues of a protein
As p @rastig m@tﬁm Wwirptheo gesn pertigeler polypergidears atdeait 160%% 0%,
85%%?&2/:; \%}5‘29 8\?]% %é‘%r%gg(hig Stlcaijle orrluq gnclge{h%l amino gmd
sequence of an albunun fusion protein of the invention or a fragment thereof (such
as the Therapeutic protein portion of the albumin fosion 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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wo 24005054284 cal

10 Thus, the invention further includes pol ypeptide

variants which have a functional activity (e.g.,

activity and/or therapeutic actiyCraB2004R05091
further enbodi nents the invention provides variants
of al bum n fusion proteins that have a functiona

Thé pblyMbdI¥ot{®R Vhriantd bpﬁe%wﬁoﬁeﬁdwéanyaiﬁaﬁéﬁﬁoﬁsf}_ﬁftﬁ@%ﬁlg
activity, such as 15 that disclosed in the "Biol ogica

regigsi BpR-podips| ngeians. norThdthe 1Polyhatledtiler eapotd indhale thse

: r ' hcal a or., t her.a tic activities . of
coflinlT SreBhiBh Hr58 pBAMClichl SUARTHIGE Aflidqhseof BeBlions,
butTée hapeltdri the Preeidd @odckivales Of thd@paddet HolyJeSiion Such

rotein.. Such _variants_ include deletions, insertions,

BHQQ?RT@FWB%? may hsapreducedh by silpritsubsiitiiéms dusde g degeneracy
i | . in - . h
of {1 gEREITB0L, FABREDGls VAl IR b BN s B SoL NS

that 46, leay ilmnt3), ddss thee 100 Testthanl haxes-sanses valdye-5, or 1-2
substitutions. %y "conservative substitutions" is
amno: AHHSd Lhia SEbHtRRT N ‘%i? s Org pdded s 1 o 3P c sipbinasion.
PolyR&18tdB hatibts O4n BYSLERNRINGLE o 3H; ' . inki
Ogﬁlgc 25 Ile; rsépl acenent o?ot ﬁg%%rog%#&rmglg%dutg?p@%

codancexphession épil agerteniar dbstt (vhamgri chdons fe sha bemadspRERA to
m de resi . Asn and G n,

d u; .replacenent . the ue

R PIE R & B IS BT s PEIRATEE A oA g, and H s:
repl acenent of the aromatic residues Phe, Tyr, and
Top, and replacenent of the small-sized am no acids

In mpagher gebodimpnt, anpelymipdeptiGe yencadingudnd afbemic gnogomiafgan

. e._phepgt ypi cal | y. si |.ent ino acid .
ot b B OF Bl RutRieis s iR SR ieroB i v o
manalian ReUL.PheR | dufthe VeSSaEent,N 2 PrelyBhdleotidRALEARES 2
Tol erance to Amino Acid_Substitutions," Science
Thepapputigeoteiyy portign ofCup aliBmMUB 428N PavaGBE0th: 0DSagion is
: -0 t-he rs.indicat e 4 hat, t her
P mgprr)af?rn\@gﬁea%l@bilgsy%# %gt%%}flﬂgﬂgj%t %eélts t ol Br %n%@ ﬁ’ﬁgﬁr
emtarntinentac gobageienids ocaliangs afsmiihefigitrh Qistest affethe
. roteins, are surprisingly tolerant of am_no acid
VR £S RRITIGRAI0r CEPIISROTAGIINGT ST FigFialranicals-cat e whi ch
am no acid changes are |likely to be perm ssive at
certain amno acid positions in the protein. For
In axalpheiivaresibotinrentda (oatlohioptintitel pelyhiaeyticet eneidine a
of the otei n) am no_aci.d.resi dues requi.re nonpol ar
ToGinghtc BRiE So7 kR &F BASIORG P BTy GriesBos aes mot
hyb&hiak B 1R 910 8RRy EeREEEMSing D TREMBE -cf/ﬁlo%ﬁhﬁ@er

.conservative ‘aming acid substitdtions involve
stringep! labeidization tonitians @s desopibed hereor. Inyadfuohbobibodimient a
cids Ala, Mal .Leu and Lle; replacenent of the .
codlf spBe; nePansdoide PG opt S eeen o5t o flbmin
fusi@ pitéin b€ Hiediuesntifa RloadHotGhybridize to the wild type polynucleotide
encoding the albumin protein under siringent hybridization conditions as
described herein. In another embodiment, 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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WO 20¢sazsenent of the aromatic residues Phe,

repl acenent of the ami de residues Asn and G n
repl acenent of the basic residues Lys, Arg, and Hs;

Trp, and replacenent of the small-sized am no acids
Ala, Ser, Thr, Met, and Gy. 15 Besides conservative
In & AdiRGall esibdRinhdrd! bR ledcMing rheméﬁﬁéﬂfc protein

i nvention include (1) polypeptides containing
PoKigns ff 2t tlowin ffuseie psvteim b thé inkentisondo cmnsemyeite, or

L i.d.-r.esj S re the substituted.amno acid
alBIAAALE Sollsifie8E WE Tl Betiifa? (R ) B TgaiEe
prateide, Inar fifrihk) epbbyipept, ipdBHuEIRHEMNREIRE HUIBhinboens

the amino acid resjdues having a

of one or re aqf . . ) 1
PodigBs? @eeﬂ%no%ﬁm &Fotein pl the liypepiondée nahi eomphisoe or

auaﬁmewﬁgggigm bheQfa et £RALIAB Shubly HRROLNEL &

conpou as a conpound o ‘I'ncrease
altemativer ersloddibént pylynudledtiies patodieg th ddhnichior fuedanibein of
pol yet hyl en | ycol), (iv) . polypeptide containing .
the&&?i‘%’t%ﬁ% rﬁ’lﬁ| nog ﬁgﬂ%ﬂa“c i §f‘61§‘6%‘f?%§§?mflﬁro ethghsfueally acqugang
secfuBndeWFiaOhelPBHANpRBRM pFBon 6PHe @ .ypept i des
dé:lr% edegneg a?g %gpvm t hl%)n ?%e ts},lcope o ﬁﬁg@ﬁgﬁ?ﬁ ed in
the art fromthe teachings herein. For exanple,
ol pti.de variants ceontai ning am.no acjd
In 8 pliEptel Sreotim St e LherdasioPaiananty bh Selersd from o
ran@Ba @ pEdObrAG Uy BbpARing0 adGeASwilBYe RS RAMESRYRILEEIB SVild
wth 30 inproved characteristics, such as’|ess
typa geivagdeqtisii. Aggregation of phar maceuti cal
formul ati ons both reduces activity and increases
cl earance due to the aggregate's inmunogenic
Natmedlfyvbdcyirrinpe earinte kas chiktl @dllelic GdriantsPX Bud k&RPAMNR- of
25 ----- ----- -- WD 2005/ 054286 PCT/ GB2004/ 005091
severabalfernatiye fonBy ot 2 BRASNGEEPERE 4| SiverDloghe e ¢ BE0mEREBAS

: I . ah,. LI . ra t4,C

o Ry QERIRLERE R, o, Fobh Y & SELOREN G885y,
Theserbtidiicreatiats thre vagl ytpeifier dies polynbbleotidwy eft/bO Bolypeptide
] %oa'}@ri se, ot ) %Iéet ernatively, consist qof, fragnments
Vel B ITE JREIEdR 1} (e BISFHY IB¥SHio8equAHEmalyely non-naturally
occliRl PR 4htsC ' ' her ek :

ser um al bjﬁmnﬁyo%eﬁg?bg‘ra gégibg%q%ab%%?%ﬁéggf&%eﬁ ﬁyg%n fi 3
synibgsienti on, wherein the fragnents or variants have 1-

5, 5-10, 5-25, 5-50, 10-50 or 50-150, ami no acid

resi due additions, substitutions, and/or deletions
Usid RibvE0 R0 of @rdidif oh ShedfiiCaH PR ARHAGhADRRINLNER o %ir,”

certain 10 enbodi nents, the am no acid substitution
varigpte @ahsks eenprpted b dhgteveaor deltere fleodhagcetetisie of the

ol RS RE L TRe S PPl i " R TBRRRE e i i nay
be deta@bgesh e MBrROMACH: dS-tdrpimedor e pREDSE 1Y present

pepti de bonds or nodified peptide bonds, i.e., peptide

nventgy frathawt substantial loss of biological function. See, e.g., Ron ef al,, .J.

Biol Chem. 268: 2984-2088 (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-1a variants)).
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15 and may contain am no acids other than the 20
gene-encoded am no acids. The pol ypepti des nay be

WO 20i5di5438ed by either natural processes, such RETEER04/005091

transl ati onal processing, or by chem cal nodification
techni ques which are well known in the art. Such

FurfRethbieC 8ddnQngelafis Wad br 188 GIiRG dcids floasite N-extdmand Cn
nore detailed m)n raphs, as well as %n a vol um nous

termiase af ¢ holypendids s ipmofifigrtiorar Jo5HeT MnergReg biological
wh [ I l,ud e

e

abzl@‘@rcif@(&dﬂetﬁcmr varfznt td indeid hndfdsretoahupﬂemtlhtb@cls whadh febegnize

e G Jomg bt B Bl RS R Gy B
resﬁﬁésyafme' s%@fe A ﬁnglzu e SEMBTeP ALY PR NASrmifBY of @nicdhhus.

many types o fications. Polypeptides may be
W}jaﬂ;aﬂ ahmﬂ;cufam podpepiidniscking s er Eetsufinabresidues of a protein

tination, and.the may. CIC
Tt G P OAREH TGy En Sty B EHG s Y b e asthods
des%%d&r&ﬂﬁ@@ﬂ%hﬂ@@ﬁ%ﬁ&ﬁ&éﬁ from posttransl ati onal
natural processes or may be made by synthetic nethods.
l\/bd| ficati ons i nclude acetyl ati on acyl ation,
rlbo tion,. dat on t
D PSR B A s LR A el

am%@cy atet aC higpLicaf aanﬂqplag@ﬁok d@eﬁ@eﬂt&hﬁﬁﬁt}ﬂ)e In further
derivafive, covalent attachment of a |i pid or lipid
emU@hme@p |thpemvgr§m§| aviden Yoo allypnin fusion proteins that have

QRS 87 Al 05T R el ot

tha@@ik!@b@ﬂtm 0 ISioldgidak B.ctifior nowhinmm mD’rT alaly Sif) ¢hat e:prresponds 10

forrmtlon of pyroglutamate, fornyla anma-. 26 WD
onep g BYS i F%W@%EO@WPB%’G%“ bex‘gi Caf Fgfpettic protein
co o%&g%%% ) 2 nThe euﬂ@ :f:)%?,émf bPhe REREX ¥habd Bfbtein.

ristylation, oxidation,
Suqhemﬂaﬁtsl mdud@ lde]bao:hw umsertmme,aes&ﬁwgs repmis,p&mlr wbamﬁubnns

prenyl at race sel no at i o ,
selfii G e Bt G0 QL Poe G Skl fE peR on
am'q:{t?_t eins such as arginylation, and 5 ubiquitination.
urthernore, chemcal entities nay be covalently
attached to the albumn fusion proteins to enhance or
ul at speci f.i c functiopal), or- g L VL
i 3ubofptiE notre raaroShaten iy PRlT iR ARV

sub@hﬁﬁ@ﬁshn%}o 8donsdi¥addsbtR8dns 10 AGdidd erads within groups

post-transl ati onal nodifications enconpassed by the

suchmay efmdacgmentmﬂthm@lphaﬁ@ pr leydapRiobic fémgo 2 AR b and

nked
Tie; ﬁ-ePfgc?ﬁl?{gl O%VC? %esq@?een S Sm?& att’ ac Ir%lgﬁtt%rgf C'fc %rerllmg écl:
resiiRELIA RS ahd (Gh@ ﬁipld@anaﬁl df thackhiise resitheni dah and Gln,
nmodi fications of N-linked or 0O-I|jnked carboh &eate
repioRanA, of 6 BP HEES b YTEEIdIS FERACHISINGY i dromptic

restbPRNITNE LQSHAUE R FepfuckREtt! df BE small-sized amino acids Ala,
Ser, Thr, Met, and Gly.

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

Sequences: Tolerance to Amino Acid Substitutions,” Science 247:1306-1310
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prokaryotic host cell expression. The al bum n fusion
proteins may also be nodified with, e.g., but not

WO 2b0sm5488 t o, a chenot herapeutic agent, such @g1acEMGLGe05091

and/ or a detectable | abel, such as an enzynmati c,
fluorescent, isotopic and/or affinity |abel to allow
(1 9§®f {?%Hht: %&m@&%&e%%ﬁ%ﬁwﬂ% Iﬁaﬁatsﬁhtagmﬁmcseng
suc fications are given, e.g., In
1he@ﬂmﬁﬁﬁﬂﬁﬁmamdn®nmﬂ@EQEﬁmgﬂBQMQ$p 105- 106) mhlch are
incorporated by reference herein. Functional activity
"A pol ypeptide having functional activity" refers to a

As BRI MpeRt e, frRak &eQirpridhgty sbdrayl dfgndne add sliltbftﬁutlons
known functional activities associated with t

The athors ém@ieh indigptewhrchtaaino agid $hapesraie Hkely & he gpmgsswe
ﬂex a t ' %rog%tl%hg }%lé?é}{){e CtPo? %?%trrgl%cfn' Eﬁr%ﬁ (within

are no gl ca act|V|ty,
theateitiag;e @!rﬁdtrlirys c(fatlhblprbwﬂ)mmjlnb I’Eﬁi:lt( oesideapeqETewnoipodar side

| d f bi ndi - pol de
chebi WA 591 HIREL Gh OHEGS CRB: Y B YRRGriLy gonsorved
Mo tv’eP QG &?s%ﬁ‘% 4@ind aem%%'bﬁﬂlﬁn&% RGP %}&h&em@tt of

‘nventi o |tyto ormmultinmers wt
the m.hb]yzﬂ&:pir |hgtemphcﬁblt lamma mmwwm drent aad) ilef teyiatccmbmmf the

t d f d
by o8 089N CRBOTEROBBE8L TR BN PErUATRA 3
repﬂcﬁéngt&'t&%e Ahide Vedides Eﬂ%ﬁl%ﬁ G}ﬁ ﬁap%%ﬂn@ﬁlﬂ&ﬂtﬂ@basm residues

ing activity simlar to, but not necessarily
Lyi, degt huoch i, deplmnmt pf/ theyargfnatic Th%ﬁ@@ dihei dyr. gt Bipn agd

H@#@QQE$§§$t ven g?%ﬁﬁg? fca u%@%%§§ﬁﬁﬁth or

wi t hout dose dependency In the case where 5 dose
dependency does exist, it need not be jdentical to
Begifit ccursemrarefep@mwemld cr@bstmtron rvéﬂﬁ%ﬁs of 58 traFRenh fyvpation

t
incBigf0F ealyPriiiEn SORGHIEE SAPGRGG s pf ol KB rub fen
codsBrvedl ReAineARD edsiteBs, Syheadn tha stmtmmmtefdtmum apidatgidnesahay lve

i nvention has at | east one 15 bi oI cal d/ or -
may et chseond Encdeq vt gheag@stsr 5688 O () PHEPeRNEFS fenieining

sub%ﬁﬁttu?hyo dp%tre or E'r?r:@um i m(Y Q&H "i’&ﬁdﬁe@ %E%E)a MBS hudr: ghcup,

use 1e al bum n fusion proteins of
or (1h¢ polyeeplides nwitiah Hhec dssmyfestdf withf emceanaeally acwigdted to

s oAl eSO & kAR PR 86 LY R br gty
ofalegra)éﬁngﬁe oS d e, %b cthoREE gy ), rﬁr @1 éﬁ‘ﬂd‘& dousinng

be assaye for functlona ivit
addcrﬂmaﬂ iapriad hyids,cmeh @k, £kidxrmple, mhelghir Fo r?as,rorr mglrnh gpgtide.

S ments of ,a Th eut.i roteine r [
sudtviihrt i etesATp Agrarhie BorErS RGRoRs SRRty ARerae
artﬁ%ﬁ{ﬁb%&hé@ﬁerblﬁventl on, for activity using assays

tor [IL-I activity. Further one of skill in the art

may . routlnely assay fragments of an 20 al bumin protein
F oé%%ﬁeﬂ?% Ig]gt}]deova%%m%l c%ﬁ%;ﬂng LRSS Roil Qb BRIk o?h arged

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 et al., Clin. Exp. Immunol.
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protein of the invention, for activity using assays
known in the art and/or as described in the Exanples

wo 2eBasids i n WO 03/ 066824 and WO 01/ 79480. | nraddiB200M05091

assays descri bed herein (see Exanples and Table 1) and
otherwi se 25 known in the art nmay routinely be

2 333 %‘7)0 S8 Ahe:abidd 8y, ofs-8hdbumsy)f arilea er al,

rote ns o present invention and fragments,

Cr zrvazrevaﬂi'lzaapmtzcd@mg\&mlwe%fstdmmléb?voi -377 d9%9%8)-t bi ol ogi cal
activity and/or Therapeutic activity (either in vitro
or invivo) related to either the Therapeutic protein

iAo rbn%g{f%ntgl BeminBlypeptidegn oof thieh elveah@u néamyfrissj oo¥
rotein of th resent invention. O her hods wi | |

a1temukmmrmt of Ohagmeeniicp1 VesiRni of S B B TR Of e
scope of the nti 2 0 d/o

Thepspy T&Sséﬁ%"&%”odf& ]% 2 %?I(Ielsglll ac?@ 0 %Jns %%ﬁﬁgr%lt)%?ﬁls The

alhiB Y O bresdin RS Pedhednkion,ofhérbia theVieatieoty oumynmés have 1-

produced as reconbj nant nol ec l es.b reti rom
5, SyHSnGt5. 55, PO Gt LTl SUURP ASCACBACY RO Sy R,

| | geriee] YReRfthtie
504 B B gy g e
emBdaBn@ith utlic narhingi auid pobetEitivss eae nqsznsfmve’dvm er eflucleig candds

strains disrupted | t he HSP1 ne as _.exenplified
encofneSEPASBTS oo JEa R PR GFSPURLEN 11 t he

PMIT gene as exenplified in WO 00/ 44772 (serving to 10
reduce/elimnate O-1inked glycosylation of .the al bumﬁg
Thefptﬂypﬁp&)ie oﬁﬂleylﬂasant givertionscancheseppesgd ioh 2RO §oidRI Qi

as e I ifie WO 95/
o G SURERHSEPER Wk R E S Tty ot
andgg%é &mh deb QBidb 8BKE han IREDE ReAC-exaNl iafiied atids W he
01063, the yeast ADH term nator, the LEW2

polgepades omaymiek erodified bhie cithas| ﬁ@@@qiaPFOSﬁSSG%CF‘%ﬁh FBARPSH-
ified.in US 1 3
GBS 5 T e Wittt v

kno¥&CHOMS artVhi SkthanhedixaRek ege wellbéesusbddiin basid heects and 111
i nvention are described in WD 03/066824 and

move7 doigileq gponmap@g) 2s \WLE 1 alfle 2 KEBFHBPS é‘%ﬁ‘e%ir" e%”iffm&’zr -
C nf, ign I | ygle d

éﬁ OI%)Spt%a%na ﬂy a ygitgt ﬁlcel ¥8&?§g§§%rﬁnggﬁ?% exg}r"@:gtslse
bacﬁﬁorﬁ-l Bendniind usidosidepetairai anddhe tinénd oyeaTbxs ferppni. It will

ddi t to the t f t
be AppBe4SHER A TN DO CLR BB RA e ST T Ll S ©r
varw%%o HeoreEEhd s>§ver9 §1{e9 el bed pgﬁ’?gﬁﬂldm ala14; b @Ranl polypeptide

neous ture, or a ture 25 derived froma
mamﬂﬂsairomhy ¢yhess Lof enodlﬂcaalonﬁlt rPelﬁpepms uRey be brapghed, for

pol ypepti de | secre nedl
exaﬁmlei, et quglt qqtﬂug zlu-gf' %8 hou ly] itlch GoRE A il
branching. Cyclic, branched, and branched cyclic polypeptldes may result from

postiranslational 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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cells if they have been filtered or centrifuged away.
Many expression systens are known and nay be used,

wo 2003mk4p36 Ng bacteria (for exanple E. coli andpBagiB2bess005091
subtilis), yeasts (for exanple Saccharornyces
cerevisiae, Kl uyver onayces |l actis and 30 Pi chia

B e S 5Py, o

metie@Atlon, %%ﬂé@laﬂﬁﬁ/ Q54428 6n, PGl @RRI004/ pmegﬂnc Theocessing,
esired protein is prqduced nvent
hogphaTTBAnt FiORT BHE AR A Ga R P B LT TR BOPA
fLRE B a5Bicths Hign y@sasatr Ifon, and
medtla!r?%dgs or ned%\lif\nt ng) cg I ng ggquence for thegggy red
5 ubiguitbiagiom i n any of the usual ways, for exanple
el ectroporation. Methods for transfornmation of yeast
by 5 el ectroporation are disclosed in Becker &

FurfHA SO Gehd 2P QiR 9P Be BovAIEMly. attabBet tolBi2.albumin fusion
uccessfully transformed cells, i.e cells that

protgmm tcaerﬂlaatf:ilbmnediﬁ@@ rupecibe fttmﬁon%r%§&4@g$‘ﬂ\?§ﬂﬂ%?ﬁ°h&§n
oGS B o) R FAIIER s oo

10 expression construct can be grown to produce the

desired pol ypeptide. Cells can be [ﬂ)vest ed and Iéugd
Addiiahal hesttrambiatiensh medificaBupAnRREPRSP

e Sl T B R i

N-tdr989 br Blietn@ighl ends), 2dthmeat dife:thlaana:al elojeties h(eﬂ'm' aginpeeld

of the protein_in the s n be cted
backmgchq@cmp@gaaw btk g ygttorbains,
Lude 34 @B%l?mé%]ﬁ&d @s‘i(ﬁl generhltyof
15 1?Ogbf){p%?ﬁ::0m Sc(t;}/aat agene onin strerrs e La Jol | a,

prol@ﬁ’yscggiéﬁast ddBAexprédsamni dShp RBABED @%ﬁogrgtepmsm alsel be
R re Yeast Inte r t

rofiReb Py aie PO R ok Cr BB RRY e Feety Wl ot A e
and.ég% dg{égtayl@- el, dBCRST &S - Al@redcentyd@stbpic and/or

roner e asii ds (YCps). ectors for maki ng, al hum_n
affihitrsiabel 1p taﬁbmfmsdeﬁmtloe)apd sokition of thowatein.| Fspgles of such

20 mobaore sl Biongr ol 1 0 L 0osbosREH PP AEpRB0 IR Ca>

106SUNiEE SreGRldrEshica by rdBRRde birbver si ty Boul evard,
nassas, \/ rginia 20110 2209 and which are descri bed
in WO 03/ 066824 and WD 01/79480, which are

i ncorporated by reference herein. Another vector which
E‘Q@—S—ﬁ-ﬁ%”‘&‘—"é@ to be useful for expressing an al bumin
“A fdé %g;fé Bride3 Baah@tfahdiionnl ye&asty” irsfetheo pSAQ3Betiset eapablsi eh
e

25 iinore e uweR ek Sy VP e
ot P e ol 87, RSP a5 oo
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

30  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 20d3ns4IWA t o vectors via

US 5,637 504. 30 WD 2005/ 054286 PCT/ GB2004/ 005091 A
vari ety of nethods have been devel oped to operably
conpl enentary cohesicdazB2004/005091
term ni. For instance, conplenentary honopol yner
tracts can be added to the DNA segnent to be inserted

“A{ %olylpgpﬁ/(ﬁchﬁfm%loﬁbﬁ MBS Qefeaddo q\lﬁo?ﬁgﬁﬁz{g eRibiting

_hen jai ned by hydrogen_bondi ng between |
ach i FiEFER L Bt mekopeissady iidentishll . €8 ActFity P& coMuirapmittic
I . :hetd ¢ li.nker L NLNhg one_ Qqr.
profdth BP (¢ Hrnt aRUHiae n i SR DOLAL b B iy
panifcujap ibiviogjcdl esalNAith eg RetHout GoseaddperidenchenBNA case where
se nené, 9enerated_by 10 endonucl ease restriction
dogf; %‘é‘;ﬂ? Y Ipes el aerdpatendriiss] 9 ke gl hrpaixpeptide, but
) . r
rell SUORLhPy Rl & Be do D RPN 3% on VED 2kBmpared
to therpwiypieptivet df thdvpiesenB invehtierexonucl eol ytic activities
and fill in recessed 3 -ends with their polynerizing
activities. The conbination of these activities

In b’lﬂﬁf 8B EnRBREAREIBEMY HiRoneRERH: HiNbe SBGROY fas %ﬂgast one

_bl'unt-ended 15 segnents are then incubated w t
bidlegied amdioathesapsutie adlvityi assesiated veithuthesThanapientic protein (or
resence .of, .an zyne.that, is .able ta catal yze the
frafing ol iyt (Y oS BRAVHEP aIPBE, such as
bact eri ophage T4 DNA |igase. Thus, the products of the

reaction are DNA segnents carrying polyneric |inker
ésiogpreteaisof didgventiphege bpRprageyive finrtiond achwity

8
I ' . . ' L CL 20 d
(o BRI st LSRR BL A BB RS P BRE el a®
welli dshasasysedezitiedt Reain, PEedifcady ! btini fERF dtdtbing Nyt Be
those of the DNA segnent. nt heti.c |inkers containing
assgysgafor aingtional peldvity c Ardikionalh wae o€ slsl I8 theeat gyay routinely

4 . _ ; : _
R A
pordios of daabemin fisidayeroteiefithe dnventiby, oactivityampigeassaiA for
1R ibe 4ot P ondet HiEer beai By SHtkFSetsm Fegtoay o
al bR POt é&esﬂ&d’uﬁg&x an! ﬂb&ﬁnﬁprﬂﬁhﬂﬂ&ﬁ%ﬂ &f EJP%LE?.P ?&sion

enzymatically anplified is fllanked by two speci
progiin gdribe lieemiide, B0 gstivine usinghasstyst herveseliv dse belcamior as

e RALR I SrhOTuSTE S IR 28R ©
recognition sites which can be used for cloning into
expressi on vectors usingxﬁethods known in the art. 31

In w100 56053 Zewribat hepio (e dosowics Exdehpblarly aydnethervope
lm%‘r&éelizlteﬂr'}lg Qx@&rﬁz%lo@ﬁn%?y Eeoap%%e& 3§ ;nlégsulrg ﬂnteha%ilﬁ)r( aF gjb%lenh? ]%llstigIle

proteins of the present invention and fragments, variants and derivatives thereof to

elicit biological activity and/or Therapeutic activity (either in vitro or in vivo)
related to either the Therapentic 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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i nvention as hosts for expressing the al bum n fusion
proteins are Pichia (fornmerly classified as

wo 2bisnsersal a), Saccharomyces, Kl uyveronyces, Appargizodamssoot

Candi da, Torul opsis, Torul aspora, Schizosacchar
onyces, Citeronyces, Pachysolen, 5 Zygosaccharonyces,
Ex%@@;&rmﬁmﬁytaﬁgder ma, Cephal osporiurn, Hum col a,
cor, NeurosSpora, yar row a, Metschuni kow a,
Thrredeisipofuisivi prpteinseefctbs povdntibn mayBbe pyobsedias recombinant
m0§ c%[rlei: dti)olﬁ)ocl us. %ndoren copsis, and the %i ke.. Genera
TReTTdY tROSESEPEY G ArigitHE Y FEuPcR s Bagirfgyps or 2
huibas Gh ah Bl @8 line SAhhtwasRE GhaboRpestie KUV R IFHE 8% host
Pi chia and Torul aspora. Exanpl &s of 10 Saccharomnyces

cellpp. are S. cerevisiae, S. italicus and S. rouxii.
Exanpl es of other species, and nethods of
transform ng them are described in WO 03/066824 and

Foi\Exfirbdsian 80 tHepgibwitr A8jon Whictds afeenplifedr ROEA! 9ehsh B8R i
. by referen _Methods for_the transformation of S.
gl s PBael 1Sk SR HE Sremelitied { ORI 3503467 yanst stepins
. 9 106 f - whi LHCO t
B e e e
redoes/elimiiageOHimikd gy cotybabrasiSihe iathetinwitiond)ner yEEKktrains

. .- L1 GAL10 .. CYd PHOS, TRPI, ADHI,
cisiRpR i 1 G o B STIRIed) BNy 5 A38R0 Sikasasceistully
usedeRYHHAGENRE SyitBX QKisPARBY gﬂ%:%é’%ﬂtﬂ?e HY RPN LR Feader

phosphof ruct oki nasé, trios osphate 1 sonerase
sequbeesptisginlitied an O 80HEEs dhe gast ol HASermindiph atherdtf Tig

factor phero e (@a.mating factor eronone), . the
selesBh e Bt S U, el 5P v RES tomettigig 8y US
5,63ndo4.hybrid pronoters involving hybrids of parts of 5

regul atory regions with parts of 5" regulatory
regi ons of other pronoters or with upstream activation

' . r ter of EP:A-258 067 25
O ERe et phffals BB Sasfed LopEptodaninkes mnd voctors
whiSh hire egeetias e ysell pokbeémahtod B described in WO 03/066824
t.hi_am ne-repressi bl e pronoter fromthe nat gene as
anda J¥P); 0&&#%5 (YD) Which pooigyorporaidohercighnelfepgse.
10857- 10864 and the gl ucose repressible jbpl gene
pronoter as descri bed by Hoffman & Wnston (1990)
TheGerednit dsvebdny aBOTn@ildes a3¢&iMVephiadslyof yeasapsf aanifbaned to

Pi chia.for expression of foreign genes._are taught in,
SXPFEgP a2 31?&1?& el ty ey, b afsetiondioithegansformed
hosPBéls! hBSsdIddse mespr&%uginvle%i(ﬂl éﬁg AREMpIALCOL t3dnhose
herein by reference), and Pichia eprPeSS| on kits are
cellg,o Apionailzl 4 ymor2lond 20051554886 2REHOB2AI04E,00609 kulture

L A NI A S LT
secrBied "Bl &ditbmChde @ hApsly MR de, FHBIBORIR oRkwithout 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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(1986) J. Gen. Mcrobiol. 132, 3459-3465 include
i nformati on on Hansenula vectors and transfornmation,

WO 28asid5adske pronoters bei ng MOX1 and FMDL; whi lpstr/éB2883/005091

361 991, Fleer et al. (1991) and ot her publications

from Rhone- Poul enc Rorer teach how to express foreign
ThededifddNsrotelh KIpYUREQINYSRSnFRR whbE 1bF @)Eﬁ%lé BlokPh co g

term nation signal may be the 3" Tl anki ng ‘sequence o
secenes jeaenest indhe bpg chmrmsommranm ﬁpfz @b@mlél g’ﬁhfb sedstrare

i,0 f10 de

el WAL A PR R oot PR S ol W g
wayjofee axhmphe elgemepopaioar al !l\/ﬂeﬂhdd@kﬁﬁ &e@lsfdamaﬁa@ rESEhanN by

control sequence used correspond to the
clegironmggian arg) Qgslpsed; %B?erf h’%ﬁ%@%eﬂ%ﬁ’ ) dedheds iFnzymol.
19Mhiggh case the term nation signal of the S

Cerevisiae ADH gene is optionally used. 15 The

desired al bum n fusion protein may be |n|t|aIIy

SuE R et B 6o PHS (G POHUL o HOUbROEBIISH ot

efatinin S ST ;28 ey e T

reS@lﬂngﬁom %m@r@m@cﬁm e@ussion Canstsicheal ) grava te bﬂﬂweei

ot R e e G B P etk e bnd fhets TR A foment

exdnfi6EAIELR thd1B%8erRE oBtheC BRNAVLSHAR rhdtM&! bddCad SrRdscribed by
di scl osed 1n JP 62- 096086 (granted as 911036516),

Southerg (PHE3 phallalk eBipRHES )5 03t S aperd-e2 @éuémﬁe) 6ﬁoerFa3 I208

d kill r tOXI
AR ARE B o Db B s b an m el e bne
antibblHed) ; K lactis killer toxin; and Candlda
gl ucoanyl ase. 25 Additional Methods of Reconbi nant and
Synthetic Production of Al bumin Fusion Proteins The
t I
UsKHISER AR Ty QRCILAP TRADIIME SR FeGR e
genaslly evtitetde fbosEtragtdns GAadng Sgsainsba FOIM, ammgﬂ fIESﬁ

ol.yn ti .. T es i nventj on al so includes
prafigik SRSAEE. kS pRSPL Pt aRs g %4 am@gmgngﬂo pads

: 9 . 3
oL \é%gt(l)%% 5%%%6 %é#/&té%%%)%%d%% % I%ie po ynuc %giflgAg
Plasreids pR§41 b4 arcdldast, Cefromerayeinirsials (Heyshe i sol ated and

purified by nmethods known in the art A vector useful
in the invention may be, for exanple, a phage,

Vedihrd St AnalGRs MlBluminSf¥loR! pfMiRTes0 'Eﬁj?]re?s’él 5RinOfeast include
retroviral vector. The vect ors whi can be utilized

PPPCH00%, M%ﬁfamﬁc@&ﬁ end NS NRAcRich iverrs depositied on April

11, 2BYC LR oR O Sl Ebyat ey SRR Rhi ey

Maﬂdﬁﬁshﬁﬁﬁgnﬁ@ 2011072209 and which 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 et al,
BioTechnology 8:42 (1990), which is hereby incorporated by reference in its
entirety. The plasmid pSAC3S5 is of the disintegration class of vector described in
US 5,637 504.




whi ch the pol ynucl eotides are desired to be replicated
and/ or expressed. In general, the pol ynucl eotides

WO 2008059586vect ors can be utilized in any cell, witdEgfoodBosoo1
eul caryotic or prokaryotic, including manmalian cells
(e.g., human (e.g., HeLa), nonkey (e.g., Cos), rabbit
(e.g., rabbit reticulocytes), rat, hanster (e.g., CHO
NSO and baby hanster ki dney ceIIs) or_mouse cells

A Yféle@’ of meghsip dyve ptaandevebiped fo Op@rablﬁf 1@1:}4 PYA i gegers via

COL'%—EI' u S e P&%%ﬁrreaﬁ%hn&bl rr 8#1 ?ﬂ%ﬂ o] C O nﬁ@? %gnﬁogglymer

traBb ohioby addadeonke DL kshidig t\6S &l@sﬂeﬁécﬂ?ﬂ) ﬁ:re:dveﬂ:ﬁ)r DNA. The
Wl ey-Interscience (1992) and Sanmhrook et al._ (1989)
veqleyy ajg eX8BENt Aspihspricines hedgragen dondig btiveey jes
viral
oo e s o M R o DO B o o PN E R
pr opagat| on generally wll occur only in

nting host cells. 20 The. host cell cont ai ni n
Sy AT hOSHBgH erbore Bigrh Tt B T ide 5 A GAtve
me%atmye%nﬁ thd NP Qe SR s 1 The TINA @¥aRBMEgenerated by

phar naceuti cal s, difagnostic reagents, vaccines and
endoheqzlazgseurasts:tlofr hdigpstomeiis fragied eWﬁtho battembriage Pl | DA

Kk t bed h 25
volberdle g LB M RelyBaior bR fet RS, Bl apfdve
pro@hidinie st- @Migﬂatsit@ﬂdémiérﬂﬁn Wwih Bl 130 -R-MR6hEE01GA taili itied
a selectab mar ker for propagation in a host.
andciakh & wecesyed H-apawithdheppelsmermpe setvifes. o dhe sgmbinagon of
theQer aec%ﬁie‘s %e?eqof'e“géhe%ies%l &dgg‘qﬁﬂ%ggﬁ%ﬁtﬁ %8%1 1t akes

In a Co ar ge eve or Is

segﬁlentsl drél $heni mcmmedbm}p adkae Qﬂ)lzh:rrb}étbﬁsrdlf liiﬂciefl glcaébules in the
appropri ate packagi l% cell line and .30
f0Ig

PrepIngs 98 Ge SHLYHE 6haﬁ &% blg dp |catalypgehe é’l%%*ﬁ}b pé Bkuinérénqlqs?sBNA
d Q..an Li
R R S N R i S T
rea@ujnymd]m’m se@memﬁs tarteg prhyresseldnikeT equdded® their ends.
20Q5/.054286 PCT/ %084/0 509% $rormter may .be a
Thege BB e Paved WiRGRY BPRIOBHERUEEFCHRS SRPIRS
andoflcrateEH 8RBy %k?reks‘i‘&d Yel8ort ﬂﬁt Bﬁgag@eﬂ et} @hhl%o e that
E. coll trp, phoA and W pronoters, e SV40
prOémebyemmd 0bmpetﬂpi¢®rr@rth®&¢ itk PNdnssgerest.of ret rovi ral
LTRs, to nane a few. Oher suitable pronoters will be
known to the skilled 5 artisan. The expression

Syttt liHEdrs oMntdinihp! 4 hRkieOf atdRtrftibe Sed@huclease sites are
transcr|pt|0n initiation termnat|0n and in the

conymeraiply Epailibledimo 8 Iumber ploensIBCISiA 8IEESs| t e f or
translation. The coding portion of the transcripts
expressed by the constructs nmay include a translation
de@irﬁﬁlatvizaygtocmdaﬁy ahe TINA e gicbotidageeantth atht envantiab] & for
codon UGA or UAG appr opr| ately positioned at

exafrpie, %V@wﬁweﬁmbywé@ar% it ¥ i the go ase phatn reaction

as disclosed by Saila er al. (1988) Science 239, 487-491. In this method 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 endonuelease recognition sites which can

be used for cloning into expression vectors using methods known in the art.
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As indicated, the expression vectors may include at
| east one selectable marker. Such markers incl ude

wo 26bshydsef ol at e reductase, (418, gl utam ne syptiras20040005091

neonyci n resi stance for eukaryotic cell culture, and
tetracycline, kanamycin or 15 anpicillin resistance

Exc@@@$ sbidra 68t tdiferhilated 16 B s iinGhe efach@Cd £iht Present
Represent ati ve exanpl es of aggroprlate host s i ncl ude,
nvegton g5 éO% for|sxpresang the albusaletiasipa prefeins gre Bigkin @@n@ﬂy

clasg?ﬂeﬁ yer F ;9&%}191%91 S 1@%{9{ (ﬁn}(ce,p hﬁs‘ﬁézuzﬁ&n C@ ndida,

unga cells, “such as Saccharomyces
Torglepey,i sTaelapora c lﬁlcblpmtdfw Smyc(eATCCzMﬁﬁ@k onpFiehysolen,

20117 t cells uch la S2 and 20
Zyg%a’éﬁﬁ)f’)&%‘“s b EEDces, 5 depafy @-’gﬁe SpEMeHO R L,
Mud$PO. REBoshE, Bomgsowine! ano'ﬁetf@%ﬂbﬁ%ﬁ@&‘d gé?orsﬁt?{%é%z’

Appropriate cul ture medi uns and condi tion
Leuacbpmed@tesBobbwcm&omxébbduar@dhmwpszm anhdedike. Qemera

. lqﬁs ﬁﬁpodl Epl cleotldes encodlng album
meRdfsi BSpr ot 8? ?1 e25*=r| HR e PRI Hay Be %@é’b""ﬁff“
Sa}zﬁbﬂ:@@ﬁzay@ﬁwng@@v\eﬁvng}hewPﬂchﬁl ERETo s ;L&ﬁéﬂ EzahbRe of

a protein of the invention to particular conpartnents
Sacefarepipres kan.y otei & egrediiearotfpbicuscand Samdidi - dixegpiost ¢

ot Sigeits, Bt BePaf BOREhrRind (e BBt 15 T 03 06824
and GOOI01/79%80 (Y %%j Wﬂcﬂ hfeﬁﬁ&orbbﬁt@%r@lﬁﬂquefe@éncet he

protein to the periplasmc space. Exanples of signa
sequences or proteins (or 30 fragments thereof) to

Mengﬂl lt&uttlmaetrgxlls?&{ﬂ Boh Wpis0 ”cé%&%} b A Piug;!: eﬂePeré{J}ni[ £P A5V

sed I n or er to direct e ex |on
744 pBPYIEp 06 Hand GVOhR0/pEIFA3p [adsof wh&ﬂaam mbrﬁoméceﬂlbﬁin by

inclu%‘g]‘g but are not%§|n1ted tq, .the pei B signa
refercag e muEable REOMRAFE IS B RUFHE %?B@ee‘?hﬁ’“( ﬂﬁspﬁla‘@rigﬂgr the
5S tiﬁ;;
f‘3§3%%§8§ QFB%TJQE%&%pﬁ%gé%S s?gﬁg eduenc%qg M%#FS
for pqﬂwpkdddwdquﬁnmphmmeaﬂa&%&WQEmﬁnteﬁBdennt spbmna&,
t he .si uence o I|ne hos
ool W R PR G REPgREe RPATat Bt pRoiihgose

isonfefie! I H6ddkahsQf alphalfiny ah&bhs M\é}bﬁﬁnw td dhfiget Hchs
| ocalization of a pr ot €ei n, sucﬁ t he pMAL serles of

pherpgone) $hy S&Bf |pmmar:1, yihe @Mﬂrpotsa rthed¥PB! picaidtern|aad

f nbodi
myontd P SRR nb B ot O o Rl 1 EBaR b ares of
5 rebﬁl‘d@@f iRy 0’91%1' pros@fert or Wi peirBarp astiiitienlsitas@.g. the

gnal 6&Zence to increase the efficiency of

Pﬂﬂ@%ﬁﬁQﬁﬁf Bd%7purification of such polypeptides in
Gram negative bacteria. See, U S. Patent Nos.
5.,576, 195 and 5, 846,818, the contents of which are

Conheati@it Regubaaslp 9fcﬂﬁcﬁelrs yr wefiarentesidhtigiices pbmbe are the
i entireties. ngées of _si gnal peptbges t hat may
thiamipeaapressible RAPBAT Aromy<he P 8evs s glespileed bﬂvMﬁw%ﬁH

(199'0}‘.10 o Rerl Q€§t10'8§35 16664 £1d 8 HB.JBRLiMe §6Y Sine

i'ncl u ut are no
promoter as descnbed by Hofﬁ:nan & 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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limted to, the MPIF-1 signal sequence (e.g., amno
acids 1-21 of GenBank 15 Accession ' nunber AAB51134),

wo 20éss3isanni ocal ci n signal sequence PCT/GB2004/005091

(1 VILONSAVLLLLVI SASA, SEQ I D NO 10) and a consensus
si gnal sequence (I\/P_TV\AV\Y/\LFLVLLLALV\APARG, SEQ ID
aviifgblel oA ISuHrb & B181 GOR! NARIWEAE Cadd }viflBYenP B0k G an

_I n COF]Jﬁun_CtI on w th bacuf oviral expression syst ens 1S
Diggve Cgbbmisi grairbleageravier ipdude ACEH and AOXEs Gla@onkr al

(BT ant e i nde e SOk o piEoL B Ji e

vedTBs ke Strarg foRmBBo@ tith bl @Flor BtetdBeis @8ONTCarfdl FIATS ; ALRIGS
net hi oni ne sul phoxi m ne or nethotrexate,

EPr36d 5841 Fige &f ol At 92dy anst ofher b ligatisms diome Regra-RewentBersd
il.akil | Nk .g.,
teafEEON LT eeRe RO iR g, ' Dre (O

gl utam ne synt hase negative. d utam ne synthase

expression systens can also function_in, glutamne
The yirnserdiosy Freaglicyg #aml smee b mm?r@@ﬁaﬁ%&@cw&r g
La. i ¥ i bi )
culi il e LB 00 AL o s LoR £ nhiop and
polghdengtatine. Synitiaseflekmresquamnessyay dor exxondarfpothesst f tBO
t hereof are detailed in PCT publications: W87/04462;
ge%ge%@o%@keqe/@ggﬁm6&@?8%@}3_&*6%&?9%6 W§ds 6665724y
co P&m & BeR688: NEAERANRLE dhdy mal MRl diffeRht [PivhRH Qe
reference herein. Additionally,” gl utam ne synthase
thedsmprpagingngnal etthe s coamisie Abibgeneds tptomally maed.

Bi ol ogics, Inc. (Portsnouth, NH). 36 WO 2005/ 054286
PCT/ GB2004/ 005091 Expression and production of _
ThEBBQFIIONBhmBN FisRRAC0HR il Sl eRinfin BXBERSEED RvithS ¥ SbQ8HbLA

murine nyeloma cells is described_ in Bebbington et
leadgr sequrnedtvédplnBlay Py any deatleogiisyyy imihe yoasiBihpsena &eaders
' n. B 11;.1 [
useld 3 2P s PSP s dind B8R B and

theihybed ldadersIf EP-Aed &N HS, tnchdsidesalor Sigh IR} acHldiGed B¢ tthé
constructs, such as.those described herein,_ and

yeagifertere Shamplire pbumpnsdelsatsd duto dhg PUTQUBRINg Redigm. Further

" suclYS BRLhE8dS BHE %?g‘.s c@ﬁev‘i’ﬁ& ih@é/ﬁe&%i(ﬁﬂdz AiscfsEd in JP 62-

operably associated wth one or nore héterologous
09a8ht{gmintadegyi DNN3681M, acifrphosthatasa(BHOE), ehl pocesquensd nf
0, t echni que wn of.in the art, The host cel]l can
Mg RGeS CoRLe)Bes bilserv &L i ket Rty s o
carliBeensif DRTBAHEILVARECEL LY. Rleri? QUL ToSHKRY Rdrfiida
cel ', such as a yeaSt cell, or the host cell can be a
gluprapkdasgotic cell, such as a bacterial cell. A host

strain may be chosen which nodul ates the expression of
the inserted gene sequences, or nodifies and

ocesses. the ne oduct i.n the cific fashign
Adglrtional ethm;]s oig flecorﬁ{)inant and Syntheﬂscp%roéuction oih Alobumin
Fusion Proteins

The present invention inchzdes 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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15 desired. Expression fromcertain pronoters can be
el evated in the presence of certain inducers; thus

wo 2e05m05e286i on of the genetically engi neered polPgmagpR2062005091

may be controlled. Furthernore, different host cells
have characteristics and specific mnechanisnms for the

Thé MghRlconfadl BherD Ak CER)SAnat 5:2BRkmBr 6L IR RGIadd and
nodi fication (e. g ., phosphoryl ation, cleavage) of

pupfiest by methodpknaypy indheagel | | ines 20 can be chosen to
ensure the desired nodifications and processing of the
foreign protein expressed. Introduction of the

A vettdraisefud el te iavshtion ahBi be, 861 ekabopista pledes, plhsrhhi? cosmid,
invention into the host cell .can be effected

IR AT o ST &S VARTE Vecden ohbe MRARES kel eap bez@lhzed to
clofB Undlef de;{pfc%@ﬁ:f e RBa&AbE Gfd "}mgénﬂblg HeNRlBd which are

transfectron, ectroporation, ‘transduction,
capahfeeaﬁ rephpatmg demrexpeisbnmgghe $uumucﬂeb1tm]:assmahe host ccll

scribed i n st andard Iabo ato nual s,
s e a e AR 16 e TR R e Shresed
crer(e%ﬁs@ﬁe %:;J)lﬁzmhcﬁecﬁi‘ﬂ%§ izh#/eR I JeYosopire MR @f1Bda tiRadnyt Béli elther

pol ypepti des of the present invention may in fact be
eul@xqudomtywm esctuding imanamiliamgeadls (e goihimante.g..38eLa),

n_to.enconpassi.n

Bt W SGoE Db T or FRTRC MR ELL APs s LEGEIh &7 & (CHLO:
d hiBftertkidifet DO RASEQEE RelIFgE ¥, IS ey dakks cell
NSFﬂﬁ%r?gﬁ?zed %ost 327 S%F%OOS/SSEEggé%CT/GB og/o%gogl

yeaseblls, mseqﬁéf:lﬂwbacéer@l Pl (A2 Far €4/Bul Bies. - Svelfrmeivisele
al. oé’glg‘lgzg’ Pr 86921%\(; g?egzgnie tfﬁgl% te@;e%g? %?bﬂﬁhl?é %1950121’[%5 and
Wﬁe@%ﬁ’s‘e&n@@r@%@p gl Ngahbroak TeeraApe I Peo)p et aixamphy be
replaced with an albumn  fusion protein correspondi ng

apRrapigie Verers dpevaias fresaimost e/ oN% howereia dhaj et &
retrdviEt Slck @l indiS ﬁg%‘%th ity ﬁgfe ﬁ; 1&9& yﬁ*bg Jﬁ@%&g%ﬁ generally

sequences suc or exanp
vﬂ@bﬂt@bﬁ@ﬁﬁc@hﬂmmmﬁmghmmcdmrrespondlng to the

Therapeutic protein nay be included). The genetic

mat eri al operably associated with the endogenous

The Yo" %1seﬁn&£ﬁng%e§0%61¥ﬂ&0tﬁbi Qhn t@nﬁée‘ar toARRpredsY large

endogenous pol ynucl eot | des dition, techniques
amkmgswoli et h@tant u&@gl be Me@kml@pphmayeléﬁsbm@@05“[10

het er ol o ous Ieo des | e t|
reaf OO OB Y oL oty ey b St =8 a‘m
meﬁﬁam@cfv)n@rtﬁé%oh&és@ﬁ%cpmeaﬁ control regions (e g.
pronot er and/ or enhancer) w th endogenous

polynucleotide sequences encoding a Therapeutic

g Ryl o iR R R S BENBEsb s Fuflon i ve
joik¥dof a"ﬂctor ARetnin®c seltlAbI8 GimBX32 08 PASpap iR in aAhdst.
Zijlstra et al., Nature 342:435-438 (1989), the

Geprally, gstiesayd gpctopEen bsfntipducsd B & Prestdieto igheds pealcium
phc{sglfla% %pe%ﬁalfa{%, top% ! C%%lé}g%tﬁsa) charged lipid. 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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wo %6g@aRisnant cel |

Advant ageousl y, al bum n fusion proteins of the
i nvention can be recovered and 20 purified from

i ncluding ammonium sul fate or ethanol precipitation,
acid extraction, anion or cation exchange

prihbB R B alihon HJ?&%&EP&%i!b#é@ﬁﬁu&'ﬁ[@%ﬂk@ﬁrapﬂkmples of
ydr ophobl c inferaction chromat oa}%ﬁay, affinit

prahutoraeldsiphaty bdy dBapiometerc Widasoky, phod and
o YlPROSDYE, E0R A%1| WG"E! [BREL HBLAGRARNY Pithovira

LR t®hamecelch. quDther @ﬁltz{bﬂmpﬂ@tcﬁﬁhywﬂl bk Yn naythd elqﬂed
enployed for purification. In preferred.so

artispBodi YASnES SRS sHl Jrohe FrutaR TS r}g%{?éﬂ%‘ﬁﬁé’ jon
r‘ r‘ . -

iniftfon, RHraot], pRl RO ANt TR ool @ FRL AU BIMMAEROARS

trapslafi@i. nShetodimepomive of ﬂmrlraasmppmxp‘msscﬂ bmth@g:onsislccber may

. nore of the follow ng chro r.a S :
incleon FORUARE YA Chdeh Bl Breantebd f Biinagon codon
ik 686 &R WIThe BldUg thepd éiﬁﬂe 18%c
(U)\%%pg}%w 0542@13@? 6?84/ 005091 E:FF col um, ¥
traftdbtadn, Phenyl Sepharose FF col umm, DEAE Sepharose FF,
or Methyl Columm. "Sepharose" is a trademark.
Addi tionally, al bumn fusion proteins of the invention

AsTBYichRd Pkl dkbRAsibs vBdortkshBay mcRideca I8ast € kelbatdble mMer.
00/ 44772 which is herein incorporated by reference in

Suplu snaxéimm rn@ku;ie dhedrofolaik i requdtases 1618y welEaming swybasp, or
ne%tﬁ}f?lfl irggf f’% i 2r %&? eg.}%%ggmg’cc E#IP %&1’(&1@ c{ ﬂatrafcﬁ?él%ugs Eaﬂzﬂn}tfﬁﬁ or

sion Pproteins’o
amipB7BIAt r@fstan®k DpgHed fodS b@urpigotiel ES Otfoli' Imdp Dﬂ:&e nbactena
invention may be recovered from g}ct S Br leéc
RepiesedaloippErrannles oF RAPIqDEEe haskh Mohidsk amd 65 890 it

ba&é‘ﬁ;ﬁrc}éﬁ% %ﬁltf 98t cdiNShY ngfegz?ces &ﬁﬁzg}%l?a Pﬁﬁﬁﬁ*mnﬁlce]ls

rant manmal | a
fm{gebeeﬂm mhlmp geast bﬂlsf(e gt, ,Sémﬂaew&;c{:ew neravmwm‘d?zdan pasz‘o: is

P2l rod qtcla%lnq?giﬂ%ggd%@?@ ’yF%?’F d Fe tides ﬁ hl%hprﬁsent
Spggée‘;ﬁé}%yé@t&ﬁs elrﬂmﬁfjgélfs' Qh a@lcbﬂm ra:dwwso OOt Bl BoHes

i nvention may also 15 includé an initial nodified
methatomaoniIseand gdand Lqells i Appmmatcap@agxeﬁge@um siodl conditiprss tor
i at,ed e s us s well known in the art
ﬂmﬁﬁg '@ﬁﬁxﬁf$é9 ?WHHH%ﬁgﬂencoded by -t he
translation initiation codon generally is renoved with
high efficiency fromany protein after translation jn
In ane embiodimyat.i polymiciestidsahencedingan albuamimiteon pealein i the
._.on..nost [ al f y i
HlVthl%lll Wg%g{l gqg fs1onglose ﬁen%eg %vﬂc%% Ht ?{_Feggg}egg%%l{% AR bt a

prét€IR dhe PRvORRSSoIparticakt Em@p afthents d€ pnaliangptiorot dmkaryotxc
nature of the amno acid to whjch the N-t

ermn
celfrand{podirers thessecreion PEA Prafein; gf gy invention from a pro ?{aryonc or
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 ompd signal sequence, the
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Al bum n fusion proteins of the invention and
anti bodies that bind a Therapeutic 25 protein or

woO 2605@gament s or variants thereof can be fused poTmbRI005091

sequences, such as a peptide to facilitate
purification. In one enbodinment, the marker am no acid
signgiquequaee icf the pakAadniis il didichqaepibild entesmﬂnﬁ-shhﬁuﬁ, agd
pr.ovided in a_.pQE vec 9259 Eton
thegjBH) SCARSR5E Q&f}% é@spb%%) %GXEZ@L §oPHers CopRRRyCialy
avaRbRYoR iR &ﬁ@@ﬁ‘étﬁnh%f'fﬁsﬁzi’ gfdtélﬁé ShichSwPSiedck Beok Rization
Gentz et al., Proc. Acad Sat USA 86 821- 82

of ¢ PEBOY, schras |ﬂm$phfn¢de$erﬂaemﬁv¢ut@sl(mmeulpﬂpweq&dAﬁep series)
G ' ri.f n o the f e r

T A A G

albli@iin Fisidd ebtdis of e m%tloh% w@mslad Ge rtﬁ@ﬁﬂ@”ﬁé‘ctz&@ }ﬁ{ée

39 WO 2005/ 054286 PCT/ GBZOO4/ 005091 epitope derived
sighal sRagares itp ingiesse shselfgiggrueof axpregpior ardhpwification oftsuch

apgd t ta her
pol epgldg% %é—u%ggnv(e?b%?%}l)ﬁ o’?get’ qugl nI\E/aLé'éo‘ ¢ 1\&% ﬁ%;/jg@zéa and
5,8¢6,8] 810kt ad)ntemsa of 5Jhidh1eira Peih Cnd@betajedSHE Refdfende in their
cytotoxin, e.g., a cytostatic or cytocidal agent, a .
enttrﬁféeisapeutl c agent or a radioactive netal ion, e.g.,
al pha-emtters such as, for exanple, 213Bi. Exanples
of such agents are given in WO 03/066824 and in WO

Ex@iplZ94Bagihai peﬁfﬁ)@e)s jthatimayrbefiuged tocar finurainefisibe pedteinlyf the
. referenc Al bum n fusion proteins | so. be

Inveggiy %ﬁ? ‘B¥ G 18 ﬁ%ﬁf({nsm Wgﬁﬂgﬁ?% &el Taaﬁcf dgy Py grg not
11m5’[§@ft6” tHeO R TR RIS SPete EBJJ' fhGAd 'a@f&sof 21 of g}renBa;ﬂc

pol ypeptldes that are - bound By, that bind to,
Aceessiori atembert h AdBHh3H),f udheon srbfl:tmltmafm of sipghvd  sequence

o) BRIV S "SR T RERE) S eaiogiont vtamal sgghoe
MPPRYSHIVEREVLRRAY W AV ARCH! deﬁn QUORAh.YPr Ap¥hiefe sial

AI so provided by the invention are chemcally nodifi ed
SequIce ’fum@sb@ﬂsqdh@ canmaﬁm Wﬂhéaa@ﬁoptrzdteepmmgﬂ sy$tems is

n £OV [ vant a
ﬂleggws rea S(gggbiaﬁlin%o%l S glgloltft(él) a %GF%{W%}?H@%
AAWTORSDf the pol ypepti de, or decreased imunogenicity

(see U.S. Patent No. 4,179, 337). Exanpl es involving

the use of 20 pol yethyl ene glycol are gi ven in V\D
Vel THE0 kP Bruick0Re Likhauo (b ASRTR] ACOERRIALSHL Bticcr

reference rel n. presence and quantit umn
canfbsiampmiredtm g @fesmh:e ohvdentdnosy aeyhibeine omlﬁ;rd‘:ﬂmmd or

. sing ELISA . a_ well own i oassay kn n the
methplrextin, TeRECtivsy-{ hén pn wgé? daBirping Y pheteressed vectors

are \illfa@yzls’d&ﬁ%lh%ﬁ%f LR Tk 8d tehBtile GARINE: YA Hhnd NITRLRYS
are glutamine synthase negative. Glutamine synthase expression systems can also
fonetion in glutamine synthase expressing cells (e.g., Chinese Hamster Ovary
(CHO) cells) by providing additional inhibifor to prevent the fumctioning of the
endogenous gene. A glutamine synthase expression system and components
thereof are detailed -in PCT publications: WO87/04462; WO86/05807;
W089/01036; W089/10404; and W0O91/06657, 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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foll owi ng description should be considered exenpl ary
and utilizes known techniques. 30 The al bum n fusion

WO psmeesns of the present invention are usef ulPCfiogB2004/005091

treatnment, prevention and/or prognosis of various

di sorders in mammual s, preferably humans. 40 WO
EX2065100 54718 prd Xt &aB 2 0hbH G anfbodiediwsbipder SSi Bgdrbiion

but are not limted to thronmbocytopenia, vW and
SYPIRID) 1B PGy AP B8 £elksis depatbed dn PRPPIRIREH vor Biodksialagy
10F 490 B02PaRE BITEB1R K RBGRBILABNRASN FobLON G306 WSEH are

to treat or 5 prevent diseases or conditions. ‘I n
hegadnlincoyporatedley wiftenden f usi on proteins of the

i nvention may be used as a prophylactic neasure

Al bum n fusion proteins can be used to assay |evels

TR proRhy RoBiticietsd feiRePicOARIEQR! cob@iithg vebbPHohAmbiS ko
proteins of the invention can also be used to raise

as ghesehdescabed Rpticth and additionally daeompasses thestnedbueantaining

. @] ressi .of t.he .. Therapeut rot.ej n, bum n
e baBOReS TP seahit st e RBSbY ool with g o
mdr8VEeitiowgohs otvntrol eeeivhl N@., GRbioteASadl/oMayh@icer) using

assessing transformation of the host cell, or in a
keqwyn ehipihe. art. vorlibevhept calheanabeya diigher gukaotic cell,

>

' . S ' ' a 0 l.est
sl & EirRhuStiah 10U 0878 Hurll M BIB R PRI S obiE Rt
suélr gramniysazBcdh of tanBee Belt cat ganipmsoaridtht celdlX plicdSss & becterial

| bumn fusion proteins_of th inv§£tion are _also

celln d DR EURE TRAEDS FRASER PhIch medittgeiie Cxpregspn ofthedpaerted
i . I g . : . . _
B R o RS B pr YR Bl Ml apccifc fyghion
dephmwdn Fxpmnsbde froed cerBuc propoietsi @nnid eeivabd is tlof perence of

referred tp as a transgene. Th nucl ei ¢ aci d sequence
certin R R BRSSP O N EFAGNOHY BEtseed Polypeptide may be
coRtFARACT i IkiheRRbre 2 Qiff Bl | IREOEMISRAMEARSTtaNH O LR specific

nucl ei ¢ aci d sequences such as introns, that may be

meghaesrsnar {orf dhe opransistionsk pawk s pori-teandlatenal e tpiroresghg t lad
oded. protein, T t ransgene may. be designed to ..
oG EREE (e et Bt RO G a50EiR SPRCRARR Gl ime
cal"BO0BSseh habndige ithd E&Ie8 nddfidBeaY ahd pFRBitd6f HORRESM
or. from a_product produced by the organism e.g. from
proteje expEséedpl ood, urine, eggs, hair or seeds of the 25
organi sm The transgene may consi st of nucleic acid
sequences derived fromthe genone of the same species

Intaducdonaofdthé haclentackBeat escleltadrid bensperi #sheindehBon into
ransgene may be integrated_either

target. anjimal, The t
thehosh c¢lb e b%fef%cfggﬁan%al%@r@qsh%e tgapleriian 4/EAfdegtran
meBfidd %ﬁﬂ%&ﬁﬁy' Satitihic oﬂﬂg—rrﬁ\écﬁﬁe@oﬁg@fééﬁoﬂ) uQdeRdpcition,
the norma 'ocus tor the transgene.
transduction, infection, or other methods. Such methods are described in many
standard laboratory manuals, such as Davis er al, Basic Methods In Molecular
Biology (1986). It is specifically contemplated that the polypeptides of the
present invention may in fact be expressed By 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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30 The term"germcell |ine transgenic organisni
refers to a transgenic organismin which the genetic

WO 28dst08i6i on or genetic information was i ntroggaReBAoR/Ms091

agermline cell, thereby conferring the ability of
the transgenic organismto transfer the 41 WO
c2R08f OntidBRtPCHoB2 BRALAARY Ihan@eNRhi 6ribi OfURIQR H8en
of fspring. If such offspring in fact posséess sonme or
enginecgd tor Aglete At wplpce emdegengen @enetid nfatarimhi(é.gn, the henling
t . ' Iy i ..+ The,alteration, or.
sy -8 bRibd A2 R0 o IR0 B By b NI Hif ascipfin
fusiog indisim comrespohdinf t6 ke TiegigeusnbrdiehRnasior fomelap cepkit
to_thf ga%tlc | ar individual recipient, or 5 may be
mglgrgk (%2 AFEPIREORD Pokkelsayds) sxresss S} ashier example, an
i b O ) . t 2 . r . .
b EGIPHEh ol d7nd BRenfP Conesp BRI BEIHEC IR anautc protein
mapbé wehglede. Thohgtnesinsupgeniad opergblyi sspocayd bgthahe endogenous

ran i ¢ _human i mal ., or plant. Transgenics_  can be
DGR By Sy Aler S5 A IRIE FPdqEE RS TR A
transfection, 10 el ectroporation, mcroinjection, gene
targeting in enbryonic stemcells and reconbi nant
Invaddationa riechniged \kinpain innfhec tiit onay deeysed. ©. ppddaldy Rabveiate
.4, 736,866, ..U.S Patent .-, 602, 307; l1ins et
el olog A A e (s PO B Hidae B8 ihegingt by afein,
or (4 9aomdBur@. vAaeo ltherbd(d) ARk 1 Riterbicdut ebhnlrol regions (e.g.,

Recombi nant Gene Expression Protocols, Methods in
PryePIsE ander Bhancspywils sndzeneismokiipleotide sGuEn@8 Pryodifhe

' LNt t ' cid fr S, HAN
TS Are LB AHRIOAN, Seditindioh @8 PR Sk oh a0
O6/ES OO WIEh &2 65y Bluller ef OF t Pavesf Manratdicon oti moisti £f:8937-

nucl ei ¢ acj d..nol ecul.es, Detail ed procedures for

950 StV PaNSeni. el S2ee-1edPRY). dharlislypuceof
A e e e

5,602,307. Additional information is given in WO

3/ 066824 and WO.01/ 79480 . 151-162), which are
AQVRRBERBR: By RSB Iéﬁ%ﬁ'é%éf ﬂxw‘f@éwg gﬁﬁeb%wovered and
pufRABS tisA! FcSRBRGNGR! QUL TbyS LR IRIAERSh s thSuding

invention can be used as a pait 25 of a gene therapy
amprastisn ofulfels deleiheap] thenipipdion) eald yxteddtient eviend os estiof:

t,he al bumin fusion.protein.. One roach.for_in viva
L T AN S S D S A
intarabticral  MeEhMOZLPRY,Al fﬁﬁﬁi‘tﬁucbﬁicﬁnﬁ%gphﬁnc HRGyaPatite

al bumin fusion protein of the inventi‘on. Infection of

chiggafegraiihyh bydipppabicyekares intesactine eomatogeohyt kad lgotin
ti h t L] ive. th
ek UABAIEL! | 99 Shephl ' ShAROGISH Pl SlyLEREh e

chreidatugrahl € TR L@ v@cheosmpley@l for Pyrific@lA contai ned in
the viral vector, are expressed efficiently in cells

whi ch have taken up
In preferred some embodiments albumin fusion proteins of the invention are

purified uvsing one or more chromatography methods listed above. TIn other
embodunents, 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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viral vector nucleic acid. The extended pl asma
hal f-1ife of the described al bumin fusion proteins

| evel . 42 WD 2005/ 054286 PCT/ GB2004/ 005091 Retrovirus
vectors and adeno-associ ated virus vectors can be used
FREolamn| BARIIAAA! PHERE SEEhYRTBF S8h8DERE ddMarose FF, or
transfer of exogenous nucleic acid nolecules encoding
Mathyliphming siSephapesst’ e mgademagkvo. These vectors provi de
5 efficient delivery of nucleic acids into cells, and
the transferred nucleic acids are stably integrated
Aliitiondlye albmdinbseraprofdih of the hevenest mdpxplreSeDfsise ele
vectQrs,, gfIhOdS of using them and their advantages,
prgeesgapseribed MoW QARG 447 Tderhigle syhergin inretnpraipd by eafereneseia its
nsdetdd l ¢ / - .
o O 2 A A R B e R e
foGesran died prrificptiery sf Abmnindinsian genens ofihd imgnaan.al bum n
fusion protein of the invention can be introduced
into a patient by any of a nunber of nethods. For
AlbRSERAGHN Bolha ro?ﬁfe%ééeﬁ?ﬁv&{tﬁﬁ%? bORcBlertd! frof Boducts
delivery system can be introduced systemcally, "e.g.
prbgucedt pyaveqomisnanh jtechinicpres famd s peokdryatid oarsdacotionhddh
. aof .the.protei.n.,in the target, cells.occurs .
intErioh BT S PCI  BEAET FOFHEG DG 3P Ens applian cells
D@fef¥ing efhoR)hd Rest GefBoyal InVe FatoM®Maat Brodetidr bYREIRE, the
tissue-type expression due to the transcriptiona
pollségml%ﬁtsoms thye frrseidesventn oldyi by Bxseigtidopr mdy bhenon-

. i ' h . t h
N R TR S A e
indladem@ éitidl héddHedvinethiombe edltt] @nson &sthes anesml of3st-

being quite localized, For exanple, the g;ge del i very
mGHAPE PEOEETES be Tisy ddiic 86l Bpvenimdhe ary §wb the d-terminal

LB SR T e 0, B A i
highatmepEoenloypenis sfeommalul i pimistots sl VL
BB SRRSO S PSP St S !

vehicle is inbedded.” Were t usion protein
depemditigeorpthe dabuel of thetaggno feidriv vdidntiie ddernde! lragthiengpe is

retroviral vectors, the pharmaceutical preparation
CUggﬂﬂgﬁﬂﬁnge one or nore cells which produce the

al bumn fusion protein. Additional gene therapy

met hods are described in WO 03/066824 and in WD )
Alpanipdygion (magfeing 58 thesmyentighi atd antiboidies dbasdried edllveapeiric

L reference. . Phar maceutical or. Therapeutic

xS E CPRERAE o AR O ] rn kB b, suon e
a pepiidnto fidilivdte hotifitdtdhi Ofs ohbeh®olinkgy, e maksi Ahsbeled

by any conventignal nethod _incl uding parenterallée.g.
SCRIGRRELI o Betqchistidine 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. US4 86:821-824 (1989), for instance, hexa-histidine provides for
convenient purification of the fusion protein.  Other peptide tags useful for

purification inchude, but are not limited to, the “HA” tag, which corresponds to an

39
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43 WD 2005/ 054286 PCT/ GB2004/ 005091 or intranuscul ar)
injection or intravenous infusion. The treatnent my

a period of tine. Furthernore, the dose, or plurality
of doses, is admnistered |l ess frequently than for the
eptidBE ARBW ErorPiHR! Rl Kdindoshlidin bitsad (WIRRbLURM. el
Ile it is possible for an al bum n fusion protein of

STHE (1RSDnendivee ELA&” tagini ni stered al one, it is
desirable to present it as a pharmaceuti cal
formul ation, together with one or nore acceptable
Fadfer,i @ albulbtie fsioni ®ofeh) ofubé eentibacespttabt@ijuidied he a
sense. of peing conpatible with the al hum n fusion
theppeEicHIaRE $e°hnat adaidpen; 6@s 3 GYPRENF o8 iemdal agent, a

th(gﬁﬁélﬁf&f z\al&]eﬂy B Caaf cﬂ%ac{i{?é? ﬁ&%lgiogag:%‘y %%h?—% §Tsulh as, for

af 1 ne ich w e steri gen free. buim n
exfanpleo 21 pR0t dixasptds difsech hgantntieqivar i@ War 03/066804 yand in

i ted foroul ation | ueouys carriers such as
Wﬁféﬂ?? Odpr 6@&"“&0@:%}&3{3@?@3@@%{@“ TBEREFSi sot oni ¢
sol uti ons because of their extended shelf-life in

solution. For instance, pharmaceutical conpositions of
Atbnmin Susiow gmoteins may dso fbor attrcheddo wolil fuppads,ambeshi are

agueous far for instance, weeks . or t hs .or |.ponger
PR B POt B BT ERAS o ERCACEEY HoPRapeidsngta e
b&RAR b RhiEInd R oRlaBid0iate With xRk Ghsd I@Pélmb@f BE SRR
taking into account the extended shelf-life of the

Sughbspiih pupposh prdeds nbith aguesusimited f & mglassi owliuloss,

o AR SO A Byt R

prol onged after fusion to HA. In instances where
aerosol adminjstration is appropr.ate, the albumn

Alsp grogified by dheinygntsm arp ehempigali medified dereatives afifheedias
. i : : T
B U A S P BN R i U ol ot
inakdudolubility, grabjiitptad niraflatidyetihesf tetpolypeptides, an detreaded
. 1s capahl e, of hei i nhal ed i e rqonchi ol es or
impge nﬁ%lgvs(éaeegz%- | it a‘iﬁ?ﬁ?& drriiser gigghe use of
poBRRYRRE N BlycSUSRE BRIANIOTWAY OP8LS0 Ghp.aNn 188 YN, Nwhidhi AR
protein of the instant invention, as may be produced
incoxpaaied bg refdredoskeremhal er or nebulizer, or in a mst
sprayer. 30 Aerosol also includes a dry powder
conposi tion of a conpound of the instant invention
T&U?E%Q@ fnd Buaitlty OF MbEh R8hi bR f MBIiaTedRY B8y be
delivered by insufflation froman inhaler device, Tor
detexmingt @smaﬁh@ﬁz@e@kl (8998 G1PCTP EBR0IHVO0BGEE artThe
formul ati ons may conveniently be presented in unit
dosage form and nay be
Uses of the Polypeptides

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.

40
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prepared by any of the nethods well known in the art
of pharmacy. Such nethods include the step of

wo 2bssio3giseg | Nt o associ ation the al bum n fusi orcprai2004005001

with the carrier that constitutes one or nore

accessory ingredients. In general the 5 formul ati ons
Swthedigbepar Bdludy, uhi by wby 1aRetd o 'tﬁ%hﬁ:'ob!ﬁrt%érﬁlﬁl FUTH N
_association the active i ngredient with 1iqui
mlgmpaiory diseases, feghesdBl.ded solid carriers or both,

and then, if necessary, shaping the product.

Fornulations suitable for parenteral adm nistration
Mbreokerd elbagirefusion qm@teml Qf HgNprasHue Gh8niSdretanl 12 1iseil € treor

sol ut.ions which cqontain, anti-oxi dants, buffers,

PrRYOf d1Seesst &t §015h%01§o| dp eddiion Hher @h@em ftﬁ@nfmpm@f the
inGERoR Rk yaeCust @his 5?)?0rﬂh;§r L RRdad s AR i%ﬁ rOEHE gg

and non-aqueous s e suspensi ons y i ncl
ussdi$p enshy nigveg of tr@l}qn;iﬁddm;l ok erticlggizgle m:rsple Th&lbumin fusion

formul.gti.ons..may b ented.in n|t das
rofine O sVt Gt Ebe P e sifrpameotiss ehichBoregay be
us¥d & e wdtaﬂ %ﬁpre%s'éo%@l tRRYhEE éﬁier 8tel) afoumin protein,
freeze-dried (lyophilised) condl?lon requi'ring o#f

angliop mﬁa@lﬁi}lﬂlﬂoﬁm&‘d@ﬁ mﬁeu:sm%ﬁxellevanlthmfdm arrm:cembméxmcell as a

e B et Bt BN LRy et SRR Sroirs ool safupte.
M&1e6 e 1S @Ib‘anﬂ@ﬁlshﬁl pr@fe@:&afﬁﬂe f)feﬁéﬁtf‘rﬁ\%hhb@ cROMEIRES to test
Dosage formul ations may contaln the Therapeutic
thgypiglogical sséivitien Aesgtibed k@@ nol ar concentration or
| oner dosage conpared to the 20 non-fused standard

Trbmsaenic@iganisyr t he Therapeutic protein given the

extended serumhalf-life exhibited by many of the
Tradspenit orghuising thap egiressrthe afbutaivefusivaeitbicnn of thASin@ntion are
exa en an al bugin fusion protein of the

lLe,.
alsp ?‘%oﬁ‘%% HYRERY o ENSEeIIGBFERNESEIS e SPRdicapE ymedified
ord?h bR VRGLPREombEnd e)?(?g%ﬁoﬁsocfr@%e d %ﬁetﬁ:%%tghﬁtﬁq %8

he 25 basis of the potency of um n fusion
trapsfered. n  Bedhagéngtic troateihad jsotfeencyefafedt toeas Themapenst i cThe

r.ot ei whi |l e .taking i nto account the prol onged.serum
muglef iy eglchcg Of SR PFSSPE Thp) DAL B M PGS SRcriptional
regRlA4r9IsBfucE RN Bthet ﬁu&l&@tacﬂfse@&%cé@ubﬂ &s HASHLAREMIhEY be

protein. For exanple, in an album n fusion proteln
negesisy den ppfiedl exprasbion| anlgsdsradan futedencodal pratein.  The

t .
wap BRI Thed W RREHEL %, BUERH Sl o R Y BieCleal S Bregfie igre
mad Qe thatlfidilitiee itd escagery! e URNEygasian dRdroni 8GR pauME

2005/ 054286 PCT/ GB2004/.005091 Fornul ati ons or

by dRfrpEERismerf: offoih &y Ak iasd. whie.pezesabriage depdsgef ies
or.gﬁﬂs Phe trélﬁg%ﬁédfﬁg% l:&ns?stlf) 1tc I?clt:ldt &ﬁ%éélggg c!l A fi(‘]:hnf\ éhe

pac age i nsef rring
gerofnet dfdhakdmwnplac:lém st ofa ﬁtffdr@it Iﬁpm%mﬁmﬁﬂie spEddEs bk anes:

i nstructions or pacéa i nserts nay addr ess
cnipgf o e Hoeos BRAGe AR ¢ At 3dequs g agenqrpe where that

parh SRR Sid E’%ukhcgzw's mot ﬁ{ﬂeﬂﬁsé Rb GO of BEthe normal

ext ended or prol onged
lIocus 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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shelf-life of the al bumn fusion proteins of the
i nvention. Such instructions or package inserts may

WO 2003B423ddr ess the particul ar advant ages of t heradkiend/svseor

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

gchfte: fnlf@hthtiontd 6ff§iﬁ“1r£gf CORIch Qfspiin BSRt Bdssest [sbite Gr @l of
office conditions. 10 As descri bed above, formnul ati ons

thagt alferationngle BencHA maﬁymatéom,ntharq&h@uéoor aienir Ao feRFSHEsms.
t
T ol A Bk E bRy 8 b Fork TP ) Rt Bliom 10
wlhicly €rtriecipicat BelopgsoYordies omiyt tvotts pafhdutzm aﬂldrezdualamﬁ@mnt or
revention of disease rders. (su for
SR St MO b R o R
th@él%%éd)&%ﬂtrﬁﬁc%ﬂ ?én@ﬁ&ayag%yﬁ:géstsééﬁifﬁ?erﬁ@ tﬁaﬁﬂ@ln%ﬁive ean
ef fective amount of um n fusion protein o Ik
i nvention or a polynucl eotide encodlng an albunln
usi on. protein of the i nvent "al b fysian .
A ERER e RaBt R by i St bt St priiit: Bpsgenics
cak bd i2bducéd 1 fe %i‘lé‘t? 8P sRgaSn0 mdth@isaiuming fiskRBtion,
protein and/or_ polynucleotide of the invention to be
ele&ﬁﬁpmagomr @@brm;ﬁcbenad geresr fidrgeliha Hp ougbryprieceldur eslisyeind

ich a e
recS bRt el BE°BimkPist Pl 1B e 8L R RR. st T34 566
U.8NdPax NY. t 5,602,867, @a{hm@s W8 bNO(IWEB R EfpTers Mt 118):63D-633;
vitro and in vivo udi es, using nethods wel |

Brrmiswid #-o (11993 Suski ané@l? | 6(293%1%9 tTuanH{gd 3l Baser iy s iComme

-Exﬁ%eg'léz‘éh %%Eb%’o@a%\ﬁ&hé&“ﬁ' 1%‘1% i;atr"ﬂhotcﬁo?%g org! dﬁh&%naa@’?ess

ion consis ood nE
(199735t i ceThe akethod | of dn@edimtioh bﬁenmﬂmﬂlemﬂ fregmeitsi @itto

of the, i ndivi dual oatlent espe Ily the sjde.effects
recombipalion repwelmnt H”‘a f Etgﬁ ﬁ Sﬁﬁ% ﬁnﬁ’cﬂlﬁ @Fil‘f:%aé}w‘é‘is
co%ﬁﬁ%ﬁhﬁdﬁtb Suft gﬁ’@ ﬁﬁoleﬁ:%nfhfo@ec%esdel}jéfﬁfeﬁ proB&lures for
met hod of adm ni

trati-on, the scheduling o
prauiging mamsgtriiio ngnitaald mh@adﬂ;a@Vmi@Jle kmmm $1@116d in the art,

ctifi rs. The ff a Lfor pQses

indiiffe by 5ihGes Bellfmititen: B ek ddnstteP o SREt Mo
5,600 70054 Q54236 1 HGHAEBR A0 4180 RO R0 0FOB6 SRR &V 0 01/79480

detern1n|ng an effective amount of substance to be
(rrdel 3 v B2 owingh aredpgnsperaigg by referapebaeret fact or s

i ncluding, for exanple, the chem cal structure and

bi ol ogi cal activity of the substance, the age and
GeeiTHka®f the patient, the 5 precise condition

requiring treatnment and its severity, and the route of

Congtriats icpding elpuoyn Sisinegfotinsyofdhe Iveaioresndeqipbaus part

of ¥ %gﬁ% Be g?ﬁﬁo&ﬁ id Jtvgf thera §1{1ﬁ£ﬂ§%ﬂ%&f‘v PRUNG¢ BE o bumm
I'on pro eln or B ynucl eot de construe

fusminpmtesﬂi eiCag approactofe in aﬂro \igitdduation biEnlvdeit hdidamd a ce]l is

hi st or f the subjec
by use of .'}1/ V?ral vector coljltalmtﬂg DUC ?610 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, eg., by a cDNA
contained in the viral vector, are expressed efficiently in cells which have talken up
viral vector macleic 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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WO 20080&kHari an.

preci se anount, nunber of doses, and tim ng of doses
W ll be determned by the 10 attending physician or
Al bum n fusion proteins and pCT/GB2004/005091
pol ynucl eoti des of the present invention can be
adm nistered to any animal, preferably to mammal s and
birds. Preferred mammals include humans, dogs, cats,
mce, rats, rabbits sheep, cattle, horses and 15
Re@oysis Westarsh gRAn3demerastpoibed i ETisa o ofer beduseds ag a
F 0 obd h ] i eiln.of th
roo e SR bt Wchgfor baarte 7 uBhal iR 48
motdveles rfnosding Himmaipefitsion proodisd iy 106vo. adhhase sicetd presge
reqyent | han t he. unfused Therapeutic protein. The
cHBgieh R 8t BHIDF GEEr Aato &Pﬂ%@nﬁﬁﬁg FAVERETORUGpg acids are
staB1Y iRRERAGOIT ik tLARInJORY] BRIA Db 3§t COE&éngféy%f such
I hfusion of "classic drugs”, i.e., less protein
vecteyi methedrn ofinsingdbeteganidcheil dbnaniagas, af mtellgistoonyviral delivery

mefihs Hie descithe i B, BRI RETLE oi/2948p, pogs1-
15N ewhiah laye mﬁ@a&g@ feRerercBhERg] sternal Iy,

i ntravagin y, intraperitoneally, topically (as by
powders, ointnments, gels, drops or transdermal patch),

uGal a n_oral _ar.nasal ray.. . .
Celiinek RS P o prBEA) ARBDY fupigp rpgingof the
invaraiont (X b ig@bdited 156 SichObPbny b didhnitel b€ nettidsuepb;
. encapsulating material or fornulation auxiliary of
InSIERee, - arrRbaRIRCRYIGRA e ARasH ™ ohsthesgsnen deléveny reFiers e be
int RIS i SLraLs - C S
ineIBEES SueBUNS! Skl B B0a LAl Wl pd S BUEDRon
of $heb puteinemu sheamatgeinbells- acdure Wradominpetyt | fovin assdcificity of

i pnfuysion. 47 \WD 2005/ 054286 PCT/ GB2004/.005091 Al bum n
transfreiigh 15%3%1 Ny Lha/espe pﬁ‘ﬁy’ﬁﬁcl‘@% edesllaypg (g tissue-type

RS, S5l bl 55t o
of WO re@PtdaBBE Joran GoNBIRLHT B0 ppln dBe: EBBYdinwinise niznke

oA LR RS RIS S
beind QiR Beal@Bdl/ ArorRhRIC HROIdnE Gleiiterk Vel AL LAbIRRGHALLAY

mxing it at the desired degree of purity, Iin a

b
by eliaterdssads. (Bt tabite TObpmby Siefwiicen injstietesd. ofhoroer
i i ti || t abl
al. T4 A oY) 3034Ts0shiof TRE Bt Bo cbaP S RRh O e o

thertpie cbBstelRs aGL Scodll CORAalY AFi BBSz@RPHEYREy aRbeinSin an
onpatjble with other ingredients of the formulation.

accq%&#bl%ﬂalﬁ?me OT (CRR COBHIASE it SOV ptaseratiriy Wowkighothe gene
o nes I h
G BENHEL EKLFERO. WIED'E, ARG Ul SHIRRH o e

intact from recombinant cells, eg  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.

Pharmaceuntical 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

43




10

15

20

30

15 The al bum n fusion proteins and/ or pol ynucl eotides
of the invention may be adm nistered alone or in

WO 206503138t i on wWith other therapeutic agents. ACHUPgH04/005091

fusion protein and/ or pol ynucl eotide agents that may
be adm ni stered in conbination with the al bunmin
A ot | i
B L on o It BO BRI TS ekt ey consistof
a smgla dmnarom‘alphahhta@é doses loivikeea pasrmderﬁstmle r netheen@o, the dose,

BB e R LGRS TR FORETR e PPl S

Prﬁ@ﬁhﬁﬁl@ﬁ Qirdafnsado alh@ﬁlnammt ori es, conventional
i mrunot her apeuti ¢ agents, and/or ther apeutic

treat ments as descri bed, e. g , in W 03/066824 and WO

480 2-1 are inco [ at.ed
Witk & 46 b, 7 o' bt EPeR it b T ol o e
ad@irtifiefed GIROIT it dBditable B Presen@$t &Na %ﬁa@ﬂﬁﬂeﬁﬁdﬁﬂ gormulation,
separately but si mul taneously or concurrent]y; or

togethen eWith apney of THPE apsrptaiie Capi@sent é‘fheoﬁéﬂ?eﬁ(swﬁlﬁﬁ be

“aq e ERT Y BESLALER benB oA ALHE kR A0y Reifl and
notC @et‘l’éltﬁ&tﬁk tagﬁma:l;ﬁﬂsms ﬂﬁdmfnl ?jf}ﬁéa&ﬂ; siepaaratel wilbby water or
salinmusich Tt e AP ATIIR SERGR Ruioias L he
mv%gﬁpﬂ gal #zﬁ’f‘cul{rﬂr %J@E rsuit&? Ly ﬁcﬁ&u@a@ioﬁhﬁ P& Lriers such as

m nistration of one conpounds or agents given
stefiler gyroged dick owmedr, plitdh @r erhfamSotonB: WOudeR5hESHEE 61 their

005091 P arrraceutl conposi ti ons
G i GO, PSR te REAT ST T Ry tiens of the
InveRAROSEY bO REmMBS AL IhAvARtd MAghaak SR oS ilRce, weeks

contained in an effective anbunt to achieve its

or inondn de tbngerrtpos peridda betere being dispaedrent s, al bumi n
fusion proteins and/or polynucleotides of t he
invention are adm nistered in conbination with 5

Foi]hti@ls @¥iafrithg ﬂ:@eﬂhﬁnmrmmgioﬁ %ﬁdﬂéﬁ/ U bRGirksieed ex@lShito
transcri ptase |nh|b|tors ).,. hon-nucl eosi de

acqopplertbe axfarded rshpifade ofn ﬁh%.a@m\n@n( KIFoR Srotelth dpogqueous
for&ﬁl?ag%ﬁ?e AR '21548{1%8& %bé\}:é %ﬂq( sl%eﬁ‘iehfe”a&elﬂkﬁrf% £ 30 ﬁfe?a:ﬁlegﬁé
a maceutl ca conpri’si g one
prolfﬂn&lﬁﬁ hmrkmlissmﬁreMeddar\prcﬁlbzlgndefth fsivheodiAL he
i ngredi ents of the pharmaceutical conpositions
conprising al bumn fusion proteins of the invention.
| i (
i QBEASE ), 585001 et ¥ SRRt L (o o
proéegenalythe égehtdn ey Hehfermulatefl as tenoegls umg@taﬂdwdeproéeduxes

har mpceut.i.cal. s, or bi o] ogi cal S, i C
T O BEG Sl e By Senbotll ey PIPSS R b FIROER dision
prodSg & ﬂl‘éain‘étaﬁp EnRHARD wREEE Nt Shpayik T bERY RYaBeNalAlthy
descri bed the invention, the same will bé nore readily

blouddelest@ro daday pasﬁfaewencespmﬁdaléy,f oktosw irerhedeanpl gs-bome
suspenswn &t SroBfe? a_l%ﬁm\_{nvasfusmn protein of the instant invention, as

may be produced in a metered dose inhaler or nebulizer, or in a mist sprayer.

Agrosol 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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illustration and are not intended as limting. 20
Wt hout further description, it is believed that one
woO 0bs/emgisnary skill in the art can, using thedqresnodi/ngor
description and the following illustrative exanpl es,
make and wutilize the alterations detected in the
Therfesanitidnd wedyt ¢cavesinalyobapics@ted heurdt absape forfRidiogsy be
The foll ow ng working exanpl es_ therefore, specifically

PrepaTebYRy of thecmptbath™elidseeiviEnis aprolpharprcys eweh methods
m%‘?%/éeﬂ\%gf%?h% r glr%gﬁdergsos Eita (gn di scFosurjéL.%?O ‘Jﬁﬁ”&e ?: e
caiPiee phatatorstitudds ahd wm mefeusedsdoky ThgrEdentsecorthi gawtal the

al bym n expressi.an vegtors YE645 and. pAYEG646 have .
A S N R N R A
thePhASE AT BAYROG fth AR PERBELs LR FineFSM AR dolUsk9L)s LERERL
sequence, as well as the yeast PRBI pronoter and the
any Bgstif nptesararshiping the ppedigt-di ng appropri ate
transcription pronoter and 49 WO 2005/ 054286
PCT/ GB2004/ 005091 transcription term nator sequences,
Fotfuld@ser isagsble N A0 p2d4/rf0 Mk BnisiPh@sn theluadYaGdSubasnd
di gested to conpletion with the restrjiction enzynme
10 nompqyepus aigrilepimiectian solulippewhich max Rontaia sniiseiflants, dtfers,

. _ ¢ ; >t i ,
e P kel Piohafdoh e HASTERS, OB Htnd Dl
recipige(] eeh @@lzsmas and oio\a;%qd%oﬁl mm; @umagigﬁa ,wlﬂ@jcsj @faly blﬁdluﬁél
pat ent application . 4477 was .di gested wt )
susgending pEGHAS %@@(ﬁ@n@w&*%-ag%r@r%%ﬁﬁal%mﬁ@ b ppeesenged in

undffd gsrﬁo(%é%l %1?1 d6B8 S, 108 CRBRAE SOk H| %Ef%%?%ﬁ%ﬁ%é}mges’
15  and nagnenttofadom pAVESASriada 61 yobhitised)ocreditiont mqtiiveng only the
fLIL[HndlLI . 2241 vector fragnent .to create
ad‘ﬁﬁ%ﬂ Eﬂl‘gé ﬁ?e&i“plﬁ‘j%gg 3rien Aoy %WBE?B%%O%‘J%H% F‘B%@%@FFIY
: | ety ' Cind ; . : n
P e P R G g e
prepitad fony stenlegowdarsd D0SARs forandatioak imgpat aeatain thychierapesatic
O%‘}.asm]'__td pDB2465. Pllasrri d pDB2465 ,was_ ,lineari seddvvi tﬂ
PrOGY POTHOR AT P tOXEE 0P 1 P RCRBTAEOB G i VB ARG ERiCPRPAS fRidRe
20 nol@lsydBfaadedaRemdiNiRs foand TielrhgatiebibRieRehahe extended
pl asm d pDB2533. Plasm d 15 pDB2533 was |inearised.
serpynthalfgifp pxhibied bremesseldthe alsmip fesion pietcierfdbe Wiverion
DNA pol ynerase and dNTPs, and religated to generate
pl asm d pDB2534. Plasm d pDB2534 was digested to
As efeRiebleowhet dhalBoml fuBigh lpkoteinhef the Bishti MNdmbHRY RO br
isolated and |igated to one of twg doubl e stranded

mog 9id8e dApEBEiFTOteinTIRgI0ES, MROAGBEY/ENEY Cathbe SatoEated/ondir

25 o0l 7SR Ao RSP B9 0uA00 o 0

Therapeutic protein, while taking into account the prolonged serum half-life and

—=O

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 units
30 would represent a greater weight of agent but the dosage frequency can be

reduced.
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VC053: 5' - GATCTTTGGATAAGAGAGACGCTCACAAGT CCGAAGT CGCT-
CACCGGT-3" (SEQ ID NO 1) VC054:
w0 20057084264 TGAACCGGT GAGCGACT TCGGACT TGT GAGCGT CTCPCTATB2004/005091

CTTATCCAAA-3' (SEQ ID NO 2) VCO55:
5' - GATCTTTGGATAAGAGAGACGCT CACAAGTCCGAAGT CG

FofeTAid=S0d cé’mq_&ﬁﬁ@lsl &2 tNOinvtio¥iGRBEP be packaged together with, or

CCTTGAATCGATGAGCGACTTCCGACTTGTGAGCGTCTCTICT- 30
nc mgmtbsgg:rp@qq@m @) pagips7imsert referrmg to the extended

lnsﬁé.ﬁgﬁnh B péckade 1n5ﬁ'ts\ﬂﬁh32ﬂﬁi5és@ St RONRACTH %m%ﬁﬂﬁﬁﬁi such
VC058: 5' -
5 a5 EmoATEPRERATEA BT (kP inesre e dBeyeRigaded or prolonged

e E R R R g O iAWy S Py s
padldagann:kam'ngayralsm address ﬂpg}anﬂiclllar (aidwartegesotidhe athuare frson

profaiye DIt THETgRe Vs M5 Mot ALV THEE Ehpmriins é?%n%%y

recfe &% D thé @MY, rb%ltm@é M&ﬁoﬂé@hé@ﬁhﬁkﬁnﬁ@?ﬁ‘ﬂ&e conditions.
inearised with BglH and O al, whilst at the sane

10 Astdembdélabovm dorrhidaagor the @t@@nwgl m?éf e tepqhenus form and

ag;%ugtﬁ%gf the %ﬂ} 1 ei,ai‘\%ér:;:ngtglg:n i‘tﬁ(pllt %@g% t loss of
thelfgﬁé(nM:@n;hty Bng fu5| on | eader ILlI 15
- CGATAGATCTI TGGATAAGAGAGGGCCACCACCT GGCCCCC

CTCGAGTTTCCCC 3" CF60 Cal albumn ILI

EW %.Ar\ 15ca5es or
nmaster X was prepared

KGN (Y
15  disB&lefsOfshenas, RrdxMaple? aRCiinBuk frecse dDMePGReaseiNGP disorders
0. 2M CF59, 0. 2M CF60, 2U FastbSt art.Taq. polg
disqipsegishesping fog FUTERISIBRON (9 GpgIeLb G PHECINCGHEOU (g

alblfB$h ﬁg%%%rgﬁm‘lgfth%fmvenhon or a polynucleotide encoding an albumin

fusion protein of the invention (“albumin fusion polynucleotide”) in a

pharmaceutically acceptable carrier.

20
Effective dosages of the albumin fusion protein and/or polynucleotide of the
invention to be admimistered 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

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

The albumin fusion protein and/or polynucleotide will be formulated and dosed 111
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
30 albumin fusion protein and/or polynucleotide alone), the site of delivery, the
method of administration, the scheduling of administration, and other factors
known to practitioners. The “effective amount” for purposes herein is thus

determined by such considerations.
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B e e

reaction mx.. The total reaction volune was 50L.
Per ki n- El mer Thermal Cycler 9600 was programed as
wo food/ésayss: Denature at 95C for 4 rains [ HOLD] ,pciii®8vo4/005091
[ CYCLE] denature at 95C for 30s, anneal for 30s at
45C, extend at 72C for 60s for 20 cycles, followed by
a [HOLD] 72C for 600 s and then [HOLD] 30 4C. The
products of the PCR anplification were analysed by gel
FOéPé@PP]Gpﬂ%;?l@@n@g Bl e tie EPOSHL Bk petstagge 49 Pe debvaod ispn
e 1o Boarone FAE: SrerEby MR ppe
anijHiologBAlGLE ity d . the Sﬂistafﬁezmﬁﬁi@&#ﬁ%ewht of the patient, the
PCT/ GB EI1C§g4/ 005091 E{‘ﬁ msnt vvaa i gest ed
> PIGECC SRPTEET o INERR %"n}eé‘&t?‘} d Sor? dgute  of
adB@Hidttfhal TROSebit@cd of A0 |
the 6.15kb  pDB 541989?:6?91{&51 al vg%%SW%%E%%%&OSS
sugly @atthe ploeeswi opfp Bk 251637 ﬁlsaou\gppt@pr ot eolyeepitotide thmstruets

es, rov Ldi s ratd on
aREIERA T P4 " L F S i B RS U et
prfd:ﬁfé(ﬂmcbﬁﬂ nlphbS 6E fosek). andeimitly. of dok@Od1l Bk @éﬂ;ﬁﬁﬁ@@'b GHe
9, 183-187. The 3.521cb Nod N terni nal (des-pro)lL1l1-
10 attendiumphyseiprosysiconae@sset t e was i sol ated from pDB2567,
purified and ligated into 10 Notl digested pSAC35
whi ch had been treated with calf intestinal
Alplempheioasgroteinyr st ipﬂbmﬂbia@iﬁe@ FIDBSHesqnrihadmiRd daebe
Not, | expreSS| on.c sset in the sane orij ent ation to

AcRIFsterEd oS P RBR. FIRELY dAdTIrERHS (ARdDBRgy0 Preferred
t o
T

15 p1gs;w1tbhsmﬁ§ﬁﬁlr@]§hrmﬁﬁe&1y@ﬁﬁ:nﬂé5| gned to allow the ILI I
eDNA to be cloned as a C-termnal albunmin fusion into
pDB2243 |inearised with Bsu361l and partially digested

As‘ﬁ' Jeﬁeﬂi! Ibt'}‘g bdshtionMile s3hurfh fHilien ?ﬁfﬂ@n tole FR: ;89dirg \Hﬁ’%e d%
transl ation sto codons at the 3" end of the ILI
lowqm €on the amtilargbapis anféhe wifasadi 'Hlep@BQ@GlﬁroteLp} @vadm:sis;ered less

R it RaPBhE ThedPRieaRbinn R ARl Fton Biefins of

20 theARbintioard A&tAtaghHQVindBe: MBPIcaRsirdilte ddnARsGEs BRisRh of
pronot er and transcription termnator sequences. The

"clNis dmeEuéecledt Praidin EpIvalegEds Imoedast farsjdeatienl GRigibitory
acn%?rngD No: 14) prinmers was as follows: 25 CF61
su361 al bumin IL11 ,
5' - CCGECCTTAGGCT TACCT GGGCCACCACCT GECCCCCCTCG

AGITTCCCC- 3'
Albumin fusion proteins and/or polynucleotides can be are administered orally,

25  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

30 which include intravenous, intramuscular, intraperitoneal, intrasternal,

subcutaneous and intra-articular injection and infusion.
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30 CF62 Hindul I1L11 5'-GGCCAA
GCTTATTACAGCCGAGT CTTCAGCAGCAGCAGICCCCTC- STOP STOP 35

woO 20050%8862r M x was prepared as follows: 2nmM W&/&B&’@Bfﬂ{)som

Buffer, 10M PCR dNTFP's, 0.2M CF61, 0.2M CF62,

Fast St art Tag. DNA polynerase. 1 L 52 WO 20051054286
AJ}E?E%%%QQ Q0209 d/0Phol @I&‘}F(z

I ng, ong?!rloong n gogg%é%;ndgﬂg reac T}%%B%mtabiy
admhlesttrod aby rwaeidedneladeurpstaras 56l . asPéidse nddseribed in WO

oo BRIy 16 SRR ST R RS SO e by
refdenat ure at 95C for 30s, anneal for 30s at 45C, extend

at 72C 5 for 60s for 20 cycles, followed by a [HOLD|
72C for 600 s and then [HOLD] 4C. The products of the

I | ect h
rof S L A ShE Rl P LRt
andTbrepdyra@kdoti DA ﬂ‘omglmgemwﬂy be ahiatnedt dcrtheiédned Bk bF

agar ose TAE gel ,usi ng Gene Clean IIT Kit (BlIO101
puftifcinya wibdasge pretiNafrdgaten.sparigas eeanglgion), with a

S
o A EPRLIIE S s Bl B (OO % Bt the
dodapésoaridnencétibSikshs pﬂ@ﬁﬁ?éd% alﬁiswa’.ﬁ)inpalﬂaletWﬂh loshed igestiads of
th H.ndlll_vector fragnent to ate plasmd
the #@W&Q@mls P PRIt gley ajlept epticwa ﬁwﬁ)eéanﬁ/éﬂ@ude
1N Senky | i gl
OXIQ %ﬁegr af ny di 38§i8§§§‘51§%‘&%% t%-E{Z%IG @g&ngtr?d descri jb &¢ t%ythe
Th@hmmp D., et at. (1991) Bi o/ Technol ogy 9, 183-187.
The 3.53kb Nod C-terminal al bunin-1L11 expr essi on
cassette was isolated from pDB2568, purified and
Thd a0AREE fulbe Ib\l@féu%oaﬁ/&ew@&u@&ﬁ{éé@ ofitehinkadiResRy be
treated with calf intestinal phosphatase, creati ng

dﬂpﬂﬁ@ﬁﬁdﬂ alopB2B AR cooHtizdtine dvith ethkot er&imﬁllemnm cadbetire
u2
fosigh | bifeB R Bt ledfive fhoht HaTRGS” 5 piddied

contisaRint wmhnﬂ—ieh elbapRo Fidién Yrbehfsakhdioy F@lyhﬁﬁebﬂe‘g of the
se|l ection marker. Yeast strains disclosed in WO

invepgiopgadyde, g ars ngbimEediod ayEcayiod @gentplike posease, reverse

RSO TR, BUChOR R LSR5 BB s

antxbrcams,f ostemidad \wade mpattdredalbutnipifonBufithbaeed ddniditivnal
inunl\éb;%ﬂ:lzjegglpeuhc agents, and/or therapeutic 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. Adminisiration “in combination” further includes

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

‘followed by the second.
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(BW described by Kerry-Wlliams, SSM et al. (1998)
Yeast 14, 161-169) and incubated at 30C until grown

WO 2805f06#28pent |y for further analysis. 30 DNA s@®GUarR20043$05091

the N-termnal ILlI |-albumn fusion open reading frane

forme SEQ ID No. 15. 53 i S WD 2005/ 054286
PhEh¢SB2R044 0950 s Atilable faeide seqiberpresenf itvmtion include

N-termnal I LI, 1-a) bum n_fusion rote&n i S B sented .
corgRosigEEhoreNB terRcive TAHFHERIS e QHaEh e P e s

fo %’gi_e%%ggs Aakndeb Llradsb Unin befthis | cibodiBéRs, i th o iR usi Gk Grdtéins
PREPRRUSHDPRAELIDS ThvdrTiRS ArAHRCLAKEIIRIK CRDRIRBPNLTE

10 LPTI AVSAGALGALQLPGVLTRLRADL L SEKTI.
TR BRI RRECE R ALCRoB R NPRL AP SSRIECT RARAT T
NREE H bk IMAVREEA LEd6ERE DASSEMANRFASBILGRENFIKM R/CTSAF And/or
QYL FEDHVKL VNEVTEFAKT CVADESAENCDKSL HTLFGDKLCTVA
profaREMYGENIESAK QEPERNECFL QHKDDNPNL PRLVRPEVDVMCTAFH 15
DNEETFLKKYL YEI ARRHPYFYAPELLFFAKRY! KAAFTECCQAADKAACL L
PKL DEL RDEGKASSAKQRL KCASL QKFGERAFKAWAVARL SQRFPKA. EFA
ThEWSKESGD MGt ECADRDRAPRAKY IBENQDSHSSEIOKECCE0re
KPLLEI CSHCI AEVENDEMPADL PSI|. AADEVESKDVCI EAKDVFL GVF
contyEsrARRIPD Y/ DRE R AP PT LK GRERASHIS) %\Pﬁﬁ@%ﬂ%ﬁﬁ“%

o R PP ARECATEN [ SO R L FER TSI TKCCTE S

2sS¥NRBRGRSA s RIDETY R ENST b EHADL o€ Tin SEK EfRQR KieRwaibw by a

KHKPKATKEQLKAV AAFVEK! | CETCFAEE AAS .
SOV PR CERRARLBEHS CHEEST Rl S oo P ey el
orflﬁgfogﬁap gﬁ@dﬁcgs?dw?&hf RE: 188K Afprotdd: b}8the3QeARG of

the €orresponding am no aci d sequence of the
mdarfaetups, mad oradabrulive hudnhn admfnggtiabpm. protein is SEQ ID

No:.19. 54 s>_

AL

Having generally described the invention, the 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 ﬁle preceding description and the following illustrative examples, make a_nd
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 11-11

The recombinant albumin expression vectors pAYE645 and pAYE646 have been |

described previousty in WO 2004/009819.  Plasmid pAYEG645 contained the
HSA/MFo-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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WO 205686 | S

WO 2005/ 054286 PCT/ GB2004/ 005091 The am no acid
sequence of the mature C-termnal al bumn-1LI | fusion
SEQ I D No: 20. 5 Exanple 2: PurpCiraBzd®mosest
C-Terminal 1L11 Purification The C Term nal I LIl
fusion contained high levels of clipped (i.e. not full

trdnetiifitioh teiBhbh 8dquehtes RStk bdd ﬁldwlzoge@m!ﬂ@s@t anglagfid
rHA SP-FF conditions as described in_ 10 WO 00/44772

PAYES4 N was rligeptady &0 womplciinarwitly thaaestrision ewaeme nifilheand

pegt TG i e JeUENLP (RO ARE S g T
cogguisinighthat 2 deridn of ShdViypadt aBBBIJ mrb@breaodathe. alblingn Wading

oeratedlna atlv Thecnduct|V|t of the
DEg Ve mmu?ﬂ% sélasctﬂé’e @ 15 pateat g ificatiom VO

OW@!I’]?E | Rhs tﬂ'a‘éétéd %ﬁh%‘?ﬂ% Uﬁmﬂg@"ﬂe DN% 1 ]gnt com m\ﬁnsmg the

chr omat ogr aphy an extra elution
5' ond ahthet xeastinP R AL pogoattd @:rdathﬂ geasui DBl terﬁhm‘mnm:; ismliated.

T A A SRk B A4 2R Y e
Afﬁymﬁdm idRIR4)t V@%I%N%p ffE@ﬁeﬁi— K EfaRathe) dlhsrlid pDB2302.

cont ai ned sone clipped material. It was purified using
Plﬁlmd B rday émegﬁﬂ B commtitionowith FicHEset anddhd 6. MR

sl o0 gt B P e e phiRs el L PREY pitghyggese
ané [N, ardSieRghté e an%ﬁ@@pldsﬁidtﬁmBmdsuf PRISHED PDOI2AES gvas

200mM NaCl . The el uate was then adj ust ed t%EﬁH 8 and
hnzar@ﬁé Bith 1 Chid thermersssrl o gveeanitat cnded FE42DNA

S R Y s S A S B S R T

pDBBSBB ivesd lﬁEhzéﬂcldakaﬂV\MH ﬂﬁ&eﬁ@ﬁ@bﬁidsatfﬁd 'tﬁil‘ird ended w1th T4
10mM phosphat. e

iafiltered agai_nst 30
TRYoRRe | ang 1 AR PS-f mﬂrﬂﬂeﬁ%ﬁ ¥ eSeBfTaty Pased pDB5534
m&hﬁ@@ﬁmé\m tvhs cmre;téﬁsfo% SofivAtE 87 %ﬁg@@ﬁx %Ré‘@ ofki PRES
mat Thi s materla was Separa ﬁSI
fragm8af ratairsle afd- lgatedniv asc of diveg dtﬂd)l@ Masdiealn dhgmhucfdoﬂde

tinbgan VHESNIEh g SEBSHYIRSBRE 6k At ARBESR0, or
V@EBSOT 085 dud BCOPMPChongl creid gf@@;ﬂiﬁ @53:{1088 55 VWO
2005/ 054286 PCT/ GB2004/ 00509 specific for al bum n.

The col um was washed with high salt and eluted at pH

e R e e P R
CAB G p(rwspn}aN@ Al 7.0. 5 Protein Characterisation

after Purificati
VC054: 5’-pCCTTGAACCGGTGAGCGACTTCGGACTTGTGAGCGTCTCT—

CTTATCCAAA-3* (SEQ ID NO: 2)
VCO055:  5°-GATCTTTGGATAAGAGAGACGCTCACAAGTCCGAAGTCG-
CTCATCGAT-3> (SEQ ID NO: 3)

VC056: 5%
pCCTTGAATCGATGAGCGACTTCGGACTTGTGAGCGTCTCTCT-
TATCCAAA-3 (SEQ ID NO: 4)

VCO057:  5°-pTCAAGGACCTAGGTGAGGAAAACTTCAAGGCTITTGGTCT-
TGATCGCTTTCGCTCAATACTTGCAACAATGTCCATTCGAAGATCAC-3’
(SEQ ID NO: 5)
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Table 1: 1L-11 al bum n fusion characterisation
CTermnal N-Termnal N Term nal Fusion Fusion (Type
wo W)s/f5amison (Type B) % Purity by SDS PAGE amd'T/GB2004/005091

colloidal 77 90 89 blue staining Theoretical

Theoretical mass Theoretical mass mass 85468. ESMS
vchBgli cation of 85565. Measured 85468. Measured Measured

nmass post-transl ati onal mass 68000- mass 85471. Good
GTEATIT TCB.AA TSt CATTETAIGRC A A TBUAGEHeAARGIC@Ar r ect

reghaiteiRamties A i B R ERF AR B Ko o
uence for IL 11. Endotoxin 73 23 130 (EU. nmL-) Fusion

Concentration 1.5 2.7 1 (ngnl 1) 10 Images of the 12%
A @ogdé ofita 308amdhl RediéA. nwgasc;étn@lbd distedeframpl Rngmbe 10

ure 11. 14nC
10sighmn 1P e o Eacts i S RROME NG Mo po0
(S&j IBINGi INYherd Bésidiée8neouloarths QDEIJEBK'@D&Sbe cloned as an N-
admnistration to 15 rabhits 56 WD 2005/3
»arhﬂ%ﬂa%

apron4ngon ogq pDRzpdkl %’ﬂnée N

e r [ 0

aﬂ% ffr Sl S8 486 RBUTHAE 1 -l Ko Olnel 1
codingregiof. STle.DNANegudnceof mhqba;yne@ We‘fabi Bll2ws: Bl ood

sanples were drawn for the determ nation of the

respective antigen levels at baseline and at 5 mn, 10
CFf%n 20 min, 30 min, 45 5 mn,

2h, 4h, 8h, 24h(1 d), 48h( 2d), 72h(3d) 5d, 7d, 9d, 11
d, and14 d af E8A/MFe-1 adni ni stration of the respective
test spyHt ancefngiod l@atiebasel i ne, 3ILIA n,

5 CGATAGATCTTTGGATAAGAGAGGGCCACCACCTGGCCCCC-
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, 0.2pM CF60, 2U FastStart Tag. DNA polymerase. 1pL
of the TL.11 cDNA. (10pg, 100pg, 1ng, 10ng, 100ng) was added to 49uL of
reaction mix. The total reaction volume was 50ul. Perkin-Elmer Thermal
Cycler 9600 was programmed as folows: 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 I Kit
(BIO101 Inc.).
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1h 2h, 4h, 8h, 24 h(1d), 48 h(2d), 72 h (3
d, 5d, 7d, 9d, 11 d and 14 d follow ng s.c.

WO 200508¢iss0n. The doses of Neunega(r) |L-11 angcCT/GB2004/005091
C-termnal al bumn- fused IL-11 were cal cul ated on an
equi nol ar basis. 10 Measurenent of IL-11 plasma | evels
Plasma | evel s of human IL-11 were neasured by
Quanti ki ne(r) Human 1L-11 | munoassay (R&D Systens,

Thec&t(ﬁi ONNO FraPht0 )was T Hgsstad siay completips  with the restriction

oo e BN £ CRENTE L oasRaNe] RNUEL
pDBESA O8I (@ AU DRIEERRL A e PRAAITSDBASK7, SaND! &5

are pi ted 1nto th s and any IL-11 present is
bound by the inmmobilized antibody. After mashlng away

unbound subst ances, an enz: ke Gd onal
AP%FHPIP% 5ot FEloF SedueBres| YeIF BT OY‘énEbé’d% d H*snﬂ?% %& i(’)las’md
pSACYY QMRAIALsMBSA hOEF-ADRNE4 BNl aReHR by Sleep, D., o al.
ant1 Body-enzyne reagent, a substrate solution is

(198 t)dBid/ Feohndhemi | 188- 1a‘3ﬂd gk Gur2kbeVel é‘b’?ﬂﬁlﬁﬁﬂbﬁ‘%ﬁédﬁ?ﬂbﬂal“

t 0. t he anount [ L-1
o P aROL PN Sora Joon BT Bl Thdil it 17
Nof Qﬁ Qdfedi R ATEBSWHRH. haldl eABrdagddl withfalfohtedstise chhesphatase,
unfused ‘protein in rabbits 25 The neans and standard

creging plasordsploB23 ¢ contaiped %N@@n@ﬁﬁ?ﬁs{ﬂﬁsc%ﬁe@v}é’r ot $aes
d th
ong)?aéqj)a gthea L seé%clr%lé)g ke t]aﬁri %klgiﬁﬁ é]?]g%%%@%%t%g% L e
Nofl Bxprogiciaptts it 1he a»?pdslﬂe ok eaE o0 ﬂ:tS‘thy LA slesctiab awekdr00
pg/ m. can be found | day after injection in the
Neumega IL-11 group and for 9 days after injection in

PC%%I&IFEES éiﬁ“@f; Jchése &es%;ﬂ{ecg oOeHR:rW 112 110 cBRNAT & cloned

cut aneous evels i n the Neur‘rega
as 4 C—t&lﬁl@ﬂ@llﬁnmﬂémdm idn@pDBa%meunﬂu&hrﬁwﬁ 6l &fd partially

dibl nj ect| on g.gezve 100?[ agﬂ/i]Jéng&grh &t%t%ggﬁ}fglonv%P
codolis gilt' tfre %) cnIhﬁ hevals b%nt heaaigheming: f upREmid pbB2243,

group reach their peak 24 hours after injection and
presivasty alesuebed 00 WmappbﬁaqousWQJ 94772 0afch copfeined the

yelPh PR OHIGL Gt SRE HssCYDpP] SESRbA: | oTabl Cafrdifote

trassefiptidd %%rﬁ&elg 4 pﬁans&lﬂ_tﬂhﬂ Eergdiindtbarsemeakedet i The DNA
resultsfo vvlng adm ni stration Neums%4§ o IL-11

seq@encerafitheaCF @1 AD N%s]éd apg CFp2 (SEQ 1D No: 14) primers was
as follows:
CF61

Bsu36l albumin L1t

5. CCGGCCTTAGGCTTACCTGGGCCACCACCTGGCCCCCCTCG-
AGTTTCCCC-3

CF62

HindIII .11
5-GQCCA4AGCIT. ATTACAGCCGAGTCTTCAGCAGCAGCAGTCCCCTC-
3 3

STOP STOP

A master mix was prepared as follows: 2mM MgCl; PCR Buffer, 10uM PCR

dNTP's, 0.2uM CF61, 0.2uM CF62, 2U FastStart Tag. DNA polymerase. 1pL
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N6 6 Initial half-life Mean 0.12 3.61 (hr) Std Dev
0.03 2.53 Median . 0.11 3.32 Range 0.09-0.15

WO 20058848652 Term nal hal f- Mean 3.31 22.79 [PCT&R2RE4)005091
Std Dev 2.30 8.07 Median 2.12 22.08 Range 1.59-7.01
14.73-35.93 AUCO_14 Mean 162, 686 5,421,764 (hrpg/ni)

of 543 <382, A A e o TR AT o roF

reacthd, 862 5TBO Totll/ actimanolbaat was SOpf/ IPetkin-Hiaet dhermal
Cmaz (pg/m) Mean 547,425 395,308 Std Dev 194, 193
Cycéqr,%ﬂé wagkdoAmewd a8 J5llavy, Demituragi §8°0 far, 00ns [HOLD],

*he‘g Eé. géi%@%?ﬁz 'f%'g %} bé?kgg%é'&%s g’%}‘%{ for ! %g?i?gﬁ 9%6%\%%51_%172%
21 -
for é%‘g%1 9&d‘if%s tgy%ilegh tﬁ%%ﬁve%?j Di@ogg go}tlza;(t)j fb? m@?&gﬁ?ﬂ‘dﬁ%ﬁ?iﬁ Z)é(%%]

4°C500hRangect? 68the PCRBAmAT Tcatio 4vere fal3Ned DO QB! €bdRfhoresis

PCT/ GB2004/ 005091 mega(r) I1L-11 Ctermnal al bumn
andgy, qf@xmcte%%(%{fgﬁ%a&@é@bma%ﬁ-o@@ b5Pkb DNArfragment

wasStHIdRY Fonft et 1% (wiv) agarose TAE gel using Gene Clean ITT Kit
(B10101 Tnc.).

The PCR DNA fragment was digested to completion with the restriction
endonucleases Bsu36l/Hindlll and the 0.55kb fragment was ligated into the
6.19kb pDB2243 Bsu36l, partially digested with HindIll 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., ef al.
(1991) Bio/Technology 9, 183-187. The 3.53kb Noil C-terminal albumin-T1.11
expression cassette was isolated from pDB2568, purified and ligated into Notl
digested pSAC35 which had been treated with calf intestinal phosphatase, creating
plasmid pDB2571 contained the Norl expression cassette in the same orientation
to the LEUZ selection marker, and plasmid pDB2572 contained the Nofl
expression cassefte in the opposite orientation to the LEUZ2 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., e al. (2001) Yeast
18, 403-421. The transformants were patched out onto Buffered Minimal Medium
(BMM, described by Kerry-Williams, S M. ef al. (1998) Yeast 14, 161-169) and
incubated at 30°C until grown sufficiently for further analysis.

DNA. sequence of the N-terminal 1L.11-albumin fusion open reading frame forms
SEQ ID No: 15,
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Median 0.81 25.2 Range 0.44 -1.63 20.4 - 31.9
Scatter factor = eap[standard devi ation
WO 2005034286ansf or nned val ues)] Tabl e 3: Phar nadwki/Geod4005091
results followng s.c. admnistration 5 Neunega |L-11
C-termnal albumn- fused IL-11 N6 6 Absorption Mean
1.14 16.5 half-life (hr) Std Dev 0.76 8.5 Median
0.81 15.0 Range 03 5 - 2.12 7.7-32.5 Term nal half-
Amﬁbaiﬁld%eQﬁen]:B oOtheN-feemiral JI.1StadbDein fisid8 pBit€in idvprbeated as
4.40 19,2 Range 3.07-6.67 11.7-22.3 AUCO_14 Mean
SEQH»Neg6.1, 794, 152 (hr.pg/nL) Std Dev 28,159 753, 505
Medi an 118, 860 1, 665,227 Range 95,376 -172, 688
1,113,203 - 3,000,848 GCeonetric 119, 635 1, 670, 725
mean Scatter factor* 1.24 1.51 Cm, /m_) Mean

8, 098 30,590 _Std De 68
A it Seopse of Pz Ny 1 s q?w% R
SEH 8o, B Dev 2. 66 9.80  Medi an 6. 00 '24.0 Range

00-8.00 24.0-48.0 59

Lh

GPPPGPPRVSPDPRAELDSTVLLTRSLLADIRQLAAQLRDKFPADGDHNLDS
10 LPTLAMSAGALGALOLPGVLTRLRADLLSYLRHVQWLRRAGGSSLKTLEPE
LGTLQARLDRLIRRLQLLMSRLALPQPPPDPPAPPLAPPSSAWGGIRAAHAT
LGGLHLTLDWAVRGLLLLKTRLDAHKSEVAHRFKDLGEENFKALVLIAFA
QYLQQCPFEDHVKLVNEVTEFAKTCVADESAENCDKSLHILFGDKLCTVA
TLRETYGEMADCCAKQREPERNECFLOHKDDNPNLPRLVRPEVDVMCTAFH
15 DNEETFLKKYLYEIARRHPYFYAPELLFFAKRYKAAFTECCQAADKAACLL
PKIDELRDEGKASSAKQRLKCASLQKFGERAFK AWAVARLSQRFPKAEFA
EVSKLVTDLTKVETECCHGDLLECADDRADLAK YICENQDSISSKLKECCE
KPILEKSHCIAEVENDEMPADLPSLAADFVESKDVCKNYAEAKDVFLGMF
LYEYARRHPDYSVVLLLRLAKTYETTLEKCCAAADPHECYAK VFDEFKPL
20 VEEPQNLIKQNCELFEQLGEYKFQNALLVRYTKKVPQVSTPTLVEVSRNLG
KVGSKCCKIPEAKRMPCAEDYLSVVINQLCVLHEK TPVSDRVTKCCTESL
VNRRPCFSALEVDETYVPKEFNAETFTFHADICTLSEKERQIKK QTALVELY
KHKPKATKEQLKAVMDDFAAFVEKCCKADDKETCFAEEGKKLVAASQAA

LGL

DNA sequence of the C-terminal albumin-TL11 fusion open reading frame is SEQ ID
No: 18.

30 And the corresponding amino acid sequence of the C-terminal albumin-IL11 fusion

protein is SEQ ID No:.19.
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WO 2005/ 054286 PCT/ GB2004/ 005091 Neunega |L-11
C-termnal albumn fused IL-11 Relative total Man

WO 20052342860. 9 cl earance (nmL/ hr/kg) Std Dev 40PCZHGER004/005091

Medi an 1,286 69.9 Range 639-1,842 38.3 -102.3
Rel ati ve total Mean 8,880 1753 volune of distribution

e e

SE@XpMNst 2ddar d devi ati on (1l og-transforned val ues)]
Subcut aneous versus intravenous adm nistration in
rabbits 5 C-term nal al bum n-fused IL-11 showed an
average elimnation half-life that was 8 tines |onger
than that of Neunega' IL-1 1 after i.v. application
(Table 4). The area under the curve was 35 tines

Eximplgdr Pffieation c. injection, the average elinination
half-l1ife of Cternminal albumn-fused IL-1 | was 4
times longer than that of Neunega(r) IL-11. The area

C—’E’d}ﬁ:ﬁﬁaﬂlinﬂl@lﬂriﬂi:amﬁ 14 times larger. 10 Table 4:

'%@g@;ar s T | FAoB L DML IR RS OF FLBHE. 1 B0y FPderEt)
ma’ﬂe u m Wi gﬁﬁ%&ll ]]li_ﬁH ?1 e Glnd &l ?Hﬁ%?—?l‘%naﬁlo%s Qs a@scnbed in

Neunmega ) 90% confidence limts
WC5 00/44'1712. bift ﬁSn@gaﬂeBIEZnﬁeﬁﬁaeieb(j&he dugion Beis iimtitectowihrdugh.

NG R RO T
HA DIOFP dditibBled 2000 edddhh # @Iﬁ@?&@%@%@%aﬂted ina
negativé mode. The conductivity of the DE-FF flowthrough was increased to
]LSmS.cm"1 and the material purified using standard rHA DBA chromatography
with an exira elution of 50mM octanoate in the equilibration buffer. The material
was then concentrated and diafiltered against 300mM glycine, 10mM phosphate

pH7.

N-Terminal I1.11 Purification (type A)

The N-Terminal IL11 contained some clipped material. It was purified using the
standard ¥HA 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
equilibrated in 15mM potassinm tétraborate. 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)

The N-terminal I1-11 fusion protein coniained some clipped material. This
material was separated using a S-Sepharose-FF column according to the standard
rHA SP-FF conditions. Free rHA remained on the column. Then the: fusion

protein in the flowthrough was adsorbed to a monoclonal antibody Sepharose
55




10

15

The bioavailability of Neumega S.C. versus i.v.
% (Table 5) while for G term nal
WO 208058z86cul ated as 31 %

al bum n

was 78
fusion it

Tabl e 5: Conpari son pafr/GB2004/005091

bi oavail ability between routes of application 5

Subst ance Par anet er

Eli m nati on AUCO- 14 Cmmax

Lt S =
) ey MR B0 1 0

The ehiftel vOF Ajddt 10 BRtal 6 @pmenagtadmcédilafétqr@i @Sgps
0.31 0.07 i.v.) fused
30 nglﬂé%iomﬂﬁﬁgh@s@%%l&ﬁ Op. 53.0. 42 0.0

Exanpl e 4: Pharnacokinetics of al bum n-fused IL-11

ver sus reconbi nant

hunman

IL-11 after int

[L-11 90%
55- 0.103

ravenous or

PrateinolbamcerisatimafigrsBynificadivnt o rats Three rats per
group received Neunega(r)

N-t er m nal

IL-11 (100 g/ kg

) or

10 al bum n-fused I1L-11 (Type A (440 g/kgQ)

Talm,‘ 1 BN QN Rmhin Yusion churGcter®gtisd 1 on on day O (Table
. Bl ood sanples.for the determ nation of the

respectlve antigen levels

were drawn at. the follow ng

tHrepoints: lclnjeulun Arrin 5 mn, J.Z)gm’?pn 15h
mn, 30 mn, h - feropna
(3d), 5d, 7 "'rmd“%gs eﬂnm%‘i/% - [ Fuaive (Type
N-term' nal a bum 19%5ed 1)L El“f %&E@%c ul at ed®n an
—I5 equinol arj basi s. Study |[desi gn Measurengent of IL 11
%;:RIHMYBWeI s 20 Plasma llevel s for groups 1 a%ﬁ
PAQRadegdoidpl | L- 11) 7Rere nejasured M th an @anti - Auman
IHInd &aildneSA py Quantilcine(r) Human | L-j | mmnoass
(R&D Systens Cat al og No.| D1100), as desc»fg&ggldgap
Exanpl e 3 abpve. Plasma | evel s forlgro%gs s 68
Sl L1- AFP) R @rtaaer fanie {}Qﬁ?y 2@5 in
$ Bulicatipieof pps syisaniagrdior S ?‘“ﬁ% ti oy sl mass
pesﬁrtﬁiﬁslawﬁl N e c30WE) 1200t/ B4 86700 Good
RO EaRoA/ 0DEIRL  Plasma [evidence fer qorropyseddgape  for
unfused protpin I'h rats | primary strneture. | correct primary
structure.
N-Terminal N/A Correct NT
Sequence sequence for IL 11.
Endotoxin - 73 130
EUmL™Y '
Fusion
Concentration 1.5 2.7 1
(mgmL™")

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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In the animals treated intravenously (Figure 3),
| evel s above 0.1 ng/nL were found for 6 to 12 hours
WO 208F081286nj ection in the Neunega(c) group and PCIVGERR06EHS091
after 5 injection in the al bum n-fused IL-11 group.
In the aninmals treated subcutaneously (Figure 4), the

I eve s i Nt
aidy i PO by mif e S OHR e R S L o0
p,gnf?/b dfrtncﬁ@zf&mﬁag&lfnﬁ@ﬁmmsn,mq4nﬁmgy by at kegle i.v. or s.c.
u use roup r k
injegtin & ALY £ ekt &t Blo%ji SoPplsh S de o AR oGO of
the regé&j]nvre %.Etl%é&l 1688 bt Bée : nuz[?fi alt %Qquof?ﬂﬁr ﬁ?%ﬁﬁ' ﬁ?ﬁnhf 45

ts ar resente fOI‘ treat ed
mmg%n %%Jpsl 4agﬁhj, p4 Kabkip 48  @rd)t mh:{; d), &d,e’ad,eédd,glrlowsnd 14
a e 6: ar.nac netlcres fO
4 kA RPRREAS ORI TERPRCIE (B NDRBRGR T Aphtfiney20 min.
e 1%, 4 i@l 7hald - Mean
1h(;ﬁﬁ,)@'§ H ,ﬂzv'}i éocg éﬂébl\ggd?i;n( Qa7 7G4, bed:r?glééand ifhe
Foll OwBig-sk. a@e&noﬁs Hlﬂseﬁafﬁemabgd%ﬁﬁllm&’@mﬁl albumin-
half-life (hr) Std Dev 0.92 .10 Medi an 0.92 24.57
fusqdgll Weeulagedeongm agpimalar DRSS \vean 26, 375 8, 357, 724
10 (hrpg/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
Mebaeoment ¢f 1611 pRsad®@ls777 nean Scatter factor* 1.19

Mean 33,
Plasgis JeycR3gt BP0 gB- U 900 914594 P RRERDgE 4/ SBRaL 1L 11
ImNEIEES (Rl IsyNeh! Wahdbg ADUMIN00YSethid lassk¥ employs the

quantitative sandwich enzyme jmmunoassay technique. A murine monoclonal

Lh

15 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 2
wash to remove any unbound antibody-enzyme reagent, a substrate solution is

20  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 intensity of the

colour is measured.

Plasma half life of fused vs. unfused protein in rabbits

25  The means and standard deviations of the IL-11 concentrations at gvery time point
are shown in Figure 1 for the i.v.—treated_ groups and in Figure 2 for the s.c.
treated groups. .

Tn 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
30  the albumin-fused IL-11 group.

In the animals ireated subcutaneously, the levels in the Neumega® IL.-11 group
reach their peak around 6 hours after injection and stay above 100 pg/mi. for little
57 |
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WO 2Des/058288 2. 2

Medi an 31,565 1,134,432 Range -30,515- 912,045 -
1, 150, 455 38,450 Total Mean 4,324 14.1 clearance Std

- 4,926 11.6-15.7 Total volunme Mean 3,281 157 of Std
Dev 538 27 distribution Median 2,971 150 (nl/kg)

lesgi%agd%ﬁ Fimee QT w198 ge PO gRR KR! 679 wicl
28 h@LQ’s 4£t88nfbclod 2astayBiive €00 fp@fhﬁl@ forJust un)d«]er 7 days.

exp[st andard devi ation (log-transforned val ues
measured at 10 minutes, the earliest post-injection
Thewhaumasidneti Feseli Ry peRrntagaingbabie 3 £pr Ehert v.~freated groups
C Jollowing s.c. admnistration

an ?n@%%ﬁf?%regrﬁﬁ% a%{’f?ﬁ h- 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

TaBR2viPhalmddotincfic ddsidts fallowing 1.v.| ddusinlshaiodt d 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/mn)

(mL/ hr/kg) Median 4,253 15.1 RaugeceodHdsie1

Neumega® IL-11 C-terminal albumin-
fused JL-11
N 6 6
Initial 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 hali- 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
AUCp.14 Mean 162,686 5,421,764
(br-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®
Cuax (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 185185
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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N-t er m nal

w0 28&ms938¢ Medi an 25,706 1,043,068 Range 21, #887GB2004/005091

692, 500 -
mean

Scatter

Neunega(r)

al bumn 11-11 fused IL-11 Std Dev 2,547

1, 363,295 26,566 Ceonetric 24,596 994, 888

.0 Ret

tTve total

Vean

2.0-8 4 168 112.0
Megn, regidignge, Mean o/ nrkg) Medidh 3,962 87.9 Ran

clear

ggge Std

time (Bv)s. g1, StdM66. 6 4, 718 Rd42ive total Mean 54375

956
4,858 771

(log-transfornmed v

tfeg}?:'zc |S=n

conegn
presente

obt ai ned within one hour

vol ung LifiznSt d Dev 842 52¢1 distribution Mlpan

G ot o 20% 240

al us] The maxi num | L- 11

?ﬁec?%d i g*gfi tg}g goﬁ’@lﬁn%hgé’u ﬁflﬁesé]

Vax1'mum val ue

post -injection .

Table 3: Pharmacokinetic results following s.c. administration

Neumega® ML-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
AUCp.q4 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
Chax (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
tmayx (h¥) 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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Neunega IL-11 N-term nal al bum n-fused IL-Ii 64 WO
2005/ 054286 PCT/ GB2004/ 005091 Neunega |L-11

wo 200stes4286 nal al bumi n-fused IL-11 N 3 3 i.v. PCTR:B2MRRGVS0O1
910, 200 1,537,879 (pg/ L) Std Dev 30,524 109, 122
Medi an 911, 600 1,581,818 Range 879, 000- 1,413, 636 -

tmax Mean 0.42 - (hours) Std Dev 0.29 - Meduah.-Pr 25 -

nge 0 -0. 75 0.25-1T.00 SHhgutaneous Vers
I?ﬂaﬁnter avtg%agu “&dni ni stration ﬁr#%at s Table 9 sﬁ?\?/sg t he
cleatdet t s of the anal yses of variance regarding the
(mLfleVisg)i ve Bdblewavail ability. 4Fhe differences bgtiveen

the two pngeuygtis were signifhgant with respeggdo
elimnati hal f-1ife, ffgg%Crmxfor bot h routes of
eatidWne ; yab:PEn _of._bi oavhi LA ty
Relabive we dntad Mletnances Rout e Pa3.&8®t er El i mi nati oh758UC
volufreeof half-life i.v. Estimated ratio (N-term nal

17. 9 al bumin-f IL-11/ Ne 90%
4 Pells 5. o8- 40, 46550 183 5%

3
Idence Timts 5.98-48.4 .8-437.5 1.41
(ng%?:. Estimated ratio (N-termnal 6.50 40.5 8. 29
al bumi n- f ddeHan - 11/ Neuneda®)0 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. Afier s.c. injection, the average
elimination half-life of C-terminal albumin-fiused 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

Ron Parameter Elimination half- AUC; 4 Crax
te Iife
fv. 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 H-11/
Neumega®)
90% confidence limits 2.62-5.89 10.2—-191  2.79-5.17
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90% confidence limts 2.28-18.50 29.4-55.7 6.92-9.93
10 65 WD 2005/ 054286 PCT/ GB2004/ 005091 Table 10 shows

wo wtssamsul ts of the anal yses of variance reg@®cdieRrobdignsoor

absolute bioavailability. For Neunega(r) I11-11, the
di fferences bet ween t he tvvo routes of appl i cation

i.sti cabl Y, Si t
Toe b Salobig SRy £ Tl PR CRBRERSEhIG Re g
ter%@lqttw osg§rypep calfplat 5 Bum - fused L5 11, the
di fferences between the two routes of. appli.cation were
Tablo§: Congparison i biogreilabilitg hgeeaen ' HEr PhRpltrgnr
hal f-1ife. The differences regardi ng AUC and Cnhax were
hi ghly si gni fi cant. Table 10. Conparisogn of

Sul%'ltjagn%;éa' I élb eK,bet ween roﬂhﬁﬁﬁmonapplAg%bﬁax X

"Tife

Neumega® ) JFotimstad i denceetio. 25- 21-6% 0. 684 078 296 6-Fd7 -
I-91010 li(mkt/siN-term Estimated ratio 0.27 0.120 0.041
al bum n dehed/lihitf Usqhd L2 14 90§sganfodencerl —

0. 10- 0. 795{0?(" Gopgldche? 165°0.034 - 0.049 Iimts G

VE-1|

vatves—oeftt+—v——route—taken—f—om St uuy PSR O Ud

C-tewmsur ed Brstimatagt es potio i nj b8t on. 15 Pilrars 0075
albhkther i nals.calibu)ri n-fused IL-11 showed an average
fused Hirimat i 99, Baldaehid Bmitk hatp.3ms 127 tioes-lodmero.0b@an
that of Neunega(r) I L 11 after i.v. application..ijze
- -tHYEHE ve=was—318 res—targer. AITEr-s.C.
i nj ectl on, the average elimnation half-life of
N-term nal al bumin-fused IL-11 was 6 tines |onger than
Exirhﬁie A MeyIRaakintiésdofl Abubiif-fasailiildeverkie reconvisinan s
times larger. 20 66 WO 2005/ 054286
husﬁ&ﬁ'mmﬁhi“ GOB@omouERh Mh @It ERE0YS ARMIRN{rEHogto rats
t hronbocytopoi esis in naive rats by |L-11-fusion

Three rats per group received 1‘~Ieumega® IL-11 (100 pg/kg) or N-terminal

ance ar amet er E| i mna

albumin-fused TL-11 (Type A) (440 pg/kg) by a single i.v. or s.c. injection on day
0 (Table 6). Blood samples for the determination of the respective antigen levels
were drawn at the following timepoinis: pre~injecti0t1, 2 min, 5 min, 10 min, 15
min, 30 min, 45 min, 1 h,2h, 8h,24 h, 48 h, 721 (3d), 5 d, 7d. The doses of
Ncumcga® IL-11 anti N-terminal albumin-fused IL-11 were calculated on an

equimolar basis.

Study design

Measurement of IL-11 plasma Jevels

Plasma levels for groups 1 and 3 (Neumega® IL-11) were measured with an anti-
human I1.-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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protein Naive CD-rats (10 per group) were treated wth
Neunega(r) IL-11, Ctermnal- or Ntermnal-fused

WO 2b45/054286t ype B), or placebo according to thepCaldEronanysoo1
schedule. 5 Table 1I: Treatnment schedul e G oup
Subst ance Dose Appl. Sch. Vol. N 1 Formulation -
t=d0-d9s.c. 0.5 mM 10 solution 2 Neunega(r) IL-11 100
g/kgt=d0- d9s.c. 0.5 mM 10 3 IL-11-AFP C-term

Plﬁsgl%i‘%ifio%% f_\f“g%d(r)‘?ﬁ 8%%‘“9“39"&85“%“&%0 .d035 31 610d g s.c.

0.5mM 10 51IL-11-AFP Gterm660 g/kg t=d 0 - d 9

In 3‘11653 anPndls Meatdd inBavichoddly AFRud BRI RVABGbgrk @. 1 Fgkhl0 werd
s.c. 0.5 nml 10 Blood sanples werg drawn at
foueidr § fe 12 Bewys sﬂerdwct?on Haie Yleugeg? 180R an%l §(9fr 3 devarpter

Jgggﬁt wWel g wrﬁ% élpluédhy%% gose 0 e f uasn?gﬁsly
(Fzygmt 4), nheniesels ailnz:h&i ?wdl;(ggoéh ld?gnonpglraachfiscﬁtl%f realnpetied

hagnis TR ARE e arve 0 Ragily o ke RO nTRY el d
T I e

injectivhemé diayed dbovh €. INg/mE rfonat ledsti44 bowrs. admi ni st ered
daily (group 6) or every three days (group 4) with

1304 x 13_3/ L. he C-termnal Sj
R e G R S D G e S
an@fn BAR87 Yor R34 4. tWarA gaskipsni stered daily conpared to
977 x 103/L 20 if given every three days. Neunega(r)
I L-11 reached peak |levels of 1032 x 103/L while the
control aninmals remained at 864 x 103/L. Red bl ood
Taplerta Pbuonscol RRG: résals following eweddreidisgaiar ant for al |
groups. Wiite blood cell counts showed a slight
initial increase followed by a non- consi stent
fTuctuation. This can probably b ttributed t.o the
m crotrauma caused 2@‘3‘6‘9‘3%‘?63 %‘??F“@B?f?}ﬁ%ﬂa bl ood
sanmpling. Al aninm use
i ncrease WNn body wei ght over 3t he course of the3
r eriod. 67 WD 5/ 054286
ﬁgeﬁ%o%&ﬁsogl In sumégg both the N an t he
rmi naPt¥led on admi ni st 808d daily as wel 1243 the
N-term naMs‘dm‘al on admi nisteped in 3-day-inte.gals were

clearly sRoerl or to %odxitrg Hand I\Ieumsg@ggl_Lsgzl on

Terminal Mean 1.39 : 28.08
half-life (hr)  Std 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
(hrpg/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
Cuax (pg/ml) Mean 33,510 1,065,644

* Std Dev 4310 133,261
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5 seens to achi eve higher levels than the Cterm nal
fusion. The decrease of platelet counts after day 7

WO WeS(B41s8 continuation of treatnment until dayca/eROR/005091
occur due to the devel opnent of neutrali zing

anti bodies to the heterologous human protein. 10

t hr orrbocyi openi a i n Naamegdy1Hir 1N-téuminahalbuntiai n Ten

female CD-rats per group recei ved CafusedliBtliin at 35

ng/ kg 1.V dayO Stantd g on day 5

treated WII\{&i'] umsga(r) %rl élé% Cterm na?'i§¥4

termi nal - RgB8”Y | L- 11 (tyfﬁlzté r%ﬁ%e‘bblé@aéé?dl ng to
bl e

the follow ng schedul e 12: Treat nent
Totghedul e Gxoup Substance Roga Appl. Seh. Vol 14N 1

| ati t=d 5 - d 14 0.5 n 10 ut|0n2
CleF%mé a(r%’tdj%%/kgt—d 5570 14 5 ¢ 0.5 m2

(miLL/hli‘/lﬁg)AFPmdlaaBOpg/ kg t-- 4@53, d 8, d 11, d m5 m 1o

term 14 S Rong, LA I L- 113 788P 426330 ug/ kg t11:5d_ﬁ57d 8, d

5 10— term 14 5 1T1L-1TI-AFP C 0O sg/ kg
thal d’Ohlme 2 5. c. 0.5 rr1%1?§1 term6 |L-11- A#yr\p 330

ofg/ kg t= dSEdBe@I 14 s.c. 0.5381 10 term Bl ood2%anpl es
disvEibatieh a basel i ne, d@ygﬁ, day 7, day 9, ;dgy 13

mqm‘,day 1 anad1 hemat ol ogi ¢ arameters (PLT, WBC, RBC,
(e ) Rangr hody veoghr MPe 20 neasuldi-1¥Re dose

Mé&fn t he fusii@n protein was ¢algcul ated on an eguirnol ar
d to Neunega( IL-11 and corre d by a
giggﬁ%rt o@‘%?d’é “Yue to SDS-P results. 68 ¥
005/ 054284edp@T/ GB2004/ 005099 Results In al 11-§roups
pl at el et @@géers were ghservyed between day oS gnd day 9
(Tabte—13) " Thereafter ptrateret fevefs recovered to
above baseline on day 16. Mean platelet |evels are
* Sshasryator thep fsoldom deyidriabl (b g-tboabrhed ¥8luelyEan

| atel et levels (x_ 103/, ulL X
F3neas>‘w red at 1) mmure.(g the earliest gosﬁinjection measurement in study PSR

04/02

Table 7: Pharmacokinetic results following s.c. administration

Neumega® N-terminal albumin-

11-11 fused 11.-11
N 3 3
Absorption  Mean 0.74 2.63
half-life (hr)  Std Dev 0.19 1.97
Median 0.85 o 3.24
Range 0.52 - 0.42 —-4.22
0.85
Terminal Mean 0.87 6.70
half-life (br)  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.)
63




Goup 1 Goup 2 Goup 3 Goup 4 Goup 5 Goup 6 day O
782 783 788 703 813 810 day 5 477 281 368 458 344 365
WO 205005728888 302 303 330 348 374 day 9 365 32BCIBB2804H05091
328 432 day 13 603 702 681 832 689 1064 day 16 1003
1034 969 974 901 1287 For Neunega(r) IL-11, C and
Ntermmat—fusioninjected—dart+y,—theptatet et-nadir
. was observed on dayNémmégs® f Nrtstmites} abfuxiimeat ment
(Figure 6). Thereaftefl-fiin the ffsegrbedd recei ving the
N-t erm nal jon dai he platelet, S increased
steadily gﬁ%}f_@i/gni fi c%%zt} y, while thé’h%ﬁﬁ%rm’ nal
fusi on adAsdia ered #0798 i nduced ah.04p:968ease
conpar abl &®ahge Neumedja(d8)- | L- 4, 500 apgkysss of
covariance adjusted 3@fsd he day 5 platelet val ue shows
a 15 signifi tly hj r platel et for
N-term na:@efjﬁlgzl%%n in‘?zléc ed daily as g%ﬁg%r ed to
control off¥3ys 9, 13 and 16, as well as significant
superiori yattever Neurdelda(r) |L-11 on db$l 13. The sane
anal ysi s deimhstrates an overall treatnment effect
Wi 0 on days <k, 13 and 16. 2 sidering the
Cm’lﬁ /Ilﬂg% g Iﬁl at el et %fses\{/)el s bel ow 500%’(’%@3/ L again
the N tePHiHEY fusion38hows the best1d2®cts at a
mean of SMediatays whé@einj ect ed dail y62,069 6. 27 every 3
days as c ed to 8 days f U ry IL-11 and
6.93 dayqu?%e{ cont ?’%6% The C—%%in%nggg%si on shows
i i 97 ' ion of 7.16
tog 813 Wi t hMgaRl y admi ni 50ration and 6. 69 6ery 3 days.
25 Red bl gridhg@ar anet ergo( RBC, HGB, HCT) 3sfowed a
slight dmeﬁ%%%e during, Lthe study period jin all
gr oups, I'C

m ght retlTect the blood | dssS caused by
frequent Repgsod samdlih8. White bl odPedld counts

Re®ftwvethiad Seh@ht i ncrggge which can 6919 2005/ 054286

-

3135’1_@'5/(,538200%(%96%091 pr grg?bl y be attri but4 d to the

crotraunta caused by equent injectid and bl ood
(m %‘5 ng. Medaever thB862ffect was esped7adl |y proni nent

in the angsmls receiyyqng N term gpb_fiagigon of 1L-11
daily, so that in thh,s,lgroup a treatnment rel ated

Wﬁ—mmﬁ—be—w—uded.-Al | ani mal s
Relafiseet9tal Msahal , sligRf>increase in 5 by wei ght over

volpme of our sgrd @evt he obseawati on period. lgp7sumary the
distrRisitiopr ony ef fec n be observed w.th the
rm nﬁdg{ﬁg]ﬁbum n ’63| on of IL-11, V\m7ltle t he
C- terni nakaBasi on Wedves conpar ab#e—tle50
6,244

" * Scatter factor = exp[standard deviation (log-transformed values)]

The maxiroum JL-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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w0 20bst034335 nal

Neunmega | L-11. Even though the absolute | evels at
nadir are not affected 10 significantly, the
fusion protein is able to reduce Pdra;GB2004/005091
duration of levels below 500 x 103/L and leads to a
Si gn|f| cantly st eeper recovery as conpared to Neunega
=11 E)(dllpl e—7—H==%11 fuol o1 |ut eH1t—FhA—a—hBdse
nodel of inflammat or Nebmegh® ngl.lneaNeteﬁ-hﬁﬁm alBuibh-flved
model colitis is induced In mice through qraly

adm ni stratNon of 3 %dextran. suITate dl socu uni-—sal

l‘fo Che ol Mew ng treat nﬁﬂl@? oups Table 14 1537 879
Tr etigimhl sahauivl e Group Jpead nent Dose App' schgngz

Vol une D y Iatlon d 0-9 s.c.

0.2 nL 10 gﬁ?a%‘u %é@ﬁ%é For mul ati on n a. @éag
0-9 s.c. I&Mﬁy 0.2 rrLS@OOOsoI ution 31451ﬂ63&’15ﬂ|1@18;i82
100 t = d 0- 10; p.o. ad 94@300(10 nmy/ kg 4 Neunegao

sd.L-@¢1. 250 tyigad 0-9 s. c ﬁ.gé@lay 0.2 m_ 10 g/kg 5 0
| L- Gk %#650t: 6, 9 s.c. 02n1_10
termrrgnﬁ;)li Qa‘%{yﬁlLllA N 1650t = d 0, 3, 6,09

s.C.; 0.2 rfledion term (typel® g/ kg Ix/day 20 Body 0

wei ght req{@lgebl eedigngkdi-pgfhoea and occul t- bl ood ip

fa Wﬁcﬁe—rﬂdﬁﬁm—aﬁﬂ—eﬁ—d@ﬁ—%—
6 dme 9. THE*peri ment wad¥erninated on day 10, the

ani (H815%) wer e necropsi ed, colon length was neasured and
sanpl es of SidbDge intesti ne)zgere retained for -

hi st ol ogi c%%g%gl uation. 7@ A0 2005/ 054286
PCT/ GB2004 1 Resul ts Al mal s recei ving pl acebo,

Sul f asal aziR#8E0r Neune@dd ROM- 11 | ost _wei ght 826erl.0he
onset of colitis, while the animals treated with N or
C-termnal fusion even 5 gained weight (Figure 7).

‘This was a surprising effect that coul d not have been

SuBt@@hediRGetdis RtY M Gdus 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 Cpyy for both routes of application.

Table 9: Comparison of bioavailability between substances

Route Parameter Eliminatien AUC Craax
haif-life
iv. Estimated ratio (N-terminal 17.03 317.8 1.69
albumin-fused IL-11/
Neumega®)
90% confidence limits 5984849 230.8--4375 1.41-2.02
s.c. Estimated ratio (N-terminal 6.50 40.5 8.29
albumin-fused IL-11/
Neumega®)
90% confidence limits 2281850 29.4-557 6.92-9.93
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The vi sual observation score eval uating di arrhoea and
rectal bleeding also shows that there was a

WO 2805042861 ng, and significant, beneficial eff@C/GH2004%95091

fusion proteins 10 conpared to that of placebo,
Sul f asal azi ne or Neunega(r) IL-11 (Figure 8). The same
lids n
TR bR et S P s b Ao S B R0
biodwdimbiatiow Fctra‘tﬂetbmga al-humhe ditfsientns b@ltwmm ﬁhl t&odaytes of

|ntervals are ble to significantly aneliqrate the
PRUFARID Pf@feomt[ﬁ@mﬁﬁ c e gnidispatt yeh |1"F15Pﬁi’fcé elirgipgHon half-life

L e i T e

11,She Hiffdrérices bdtwedretha lto moured u&aquhbmomwmmu sitgsiﬁmast with

det ned .according 1,0 fol |l ow t ot al
oSt 38 ORI A G T (LSEEFES IBAOERTS A om: ST
highBr aigtge to a final volune of 5ml in a glass vial in

sterile water-for-injection, wth glycine,

hept ahydrat e di -basi ¢ sodi um phosphat e, and nono-basic

basi ¢ sodi um phosphate as excipients Vials of the

u C for 25 Sanpl es

rafle 20 Chulleh o RRR A oo R o 2l

Exanpl e 1 for post-translational nodifications, by
ESMS,— N-term nal seguence, —non- reduci ngSDS

Subsihmmcr Pheamieter gel s  aRtmidesicar bl ot AUGhel f - | if.e. s
conS| dered to be prolongegfei f the conpound exhibits

evver®c anges, 1 n_any one these t aft hi's
Neumged Ef' Zl%[e he uﬁPused Icﬁzl 1 corrpos}?}%& 30 71%\%t8
L3405/ 05456 BET/ GB2004/ 005001 Exanpl e 9: Huran

Adm ni sPp%t i cronfiledceast 0i23 +he4d casko®t — i 1P96t0.e0t -+e.010
of cancémsdts the al bum n-fused IL-11 products may be

1l
1;;;@‘9*’3 " Sﬁ%fzfgﬁﬁsiﬁﬁﬁ S U R T S
iy

fus ably 25-50 gg per kg References 10 The
usp invention is not to be limted in scope by the

speci fi 80%nbodinfidercs d8dO-H HEd wWHI.@3V -afd 66 it Eded 048
si ngl e lilitwist rati ons of individual aspects of the

invention, and functionally equival ent nethods and
conponents are within the scope of the invention.

“ CLdgsgs ov ey | Qs AR Fhk & BNESR DI B EmbENER b %nuprosr.
addition to those shown and described herein wl

injdgiomme apparent to those skilled in the 15 art from
the foregoi ng description and acconpanyi ng draw ngs.
Such nodifications are intended to fall within the

In 146y BT EIEc DGR PBRpBr-A1 SUDW5E FBrbFissE CT PR fag P ie
tha{a\%é f?eﬁﬁﬁes Jonger than that of Newmega®™ 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.
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72 WD 2005/ 054286 PCT/ GB2004/ 005091 SEQUENCE LI STI NG
<110> Delta Biotechnology Limted <120>

WO 2pé/asatssuki n-11 fusion protein 5 <130> DELF PR29FH@&R05091
<140> 03027770.1 10 <141> 13/12/03 <160> 20 15 <170>
SeqWn99  <210> 1 <211> 48 <212> DNA 20 <213>

L5 O SRS, ALY 1.

prgtéracaagt ccgaagtcgc tcaccggt 48 <210> 2 <211> 50
30 <212> DNA <213> Artificial Sequence <220> <223>

Najie OB PO b Banbbl S A RN BT 680G o
N-ZrdtharAkéa 1481 (13[%_& 2, dBNMaceBd dseoflihg fd bk EbllEEY SRk ule,
<220> 45 <223> i gonucl eoti de Li nker VCO55 <400> 3

Table 11: Treatment schedule

Group Substance ) Dose Appl. Sch. - Vol N
1 Formulation - +=d0-d9s.c. 05ml 10
solution
2 Neumega®IL-11 100 pg /kg t=d0-d9s.c. 05ml 10
3 IL-11-AFP C+term 660 pglkg t=d0,d3,d6,d9sc. 0.5ml 10
4 IL-11-AFP N-term 660 pghkg t=d0,d3,d6,d9sc. 05ml 10
5 IL-11-AFP C-erm 660 png/kg t=d0-d9s.c. 05ml 10
6 IL-11-AFP N-term 660 ug/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 proiein was calculated on an equimolar basis
compared to Neumega@_) IL-11 and corrected by a factor of 1.5 due to SDS-PAGE

resulfs.

Results

Maximum platelet counts were achieved in all groups on day 7 (Figure 5). The

highest mean levels of 1528 x 103/pL were achieved with the N-terminal fusion .
administered daily (group 6) or every three days (group 4) with 1304 x 103/pL.

The C-terminal fusion also showed a dose-interval related effect with maximum

mean levels of 1238 x 103/pl when administered daily compared to 977 x 103/ulL

if given every three days. Neumega® I1-11 reached peak levels of 1032 x 103/pL

while the contro] 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 aftributed 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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gatctttgga taagagagac gctcacaagt ccgaagtcgc tcatcgat
48 50 <210> 4 <211> 50 <212> DNA <213> Artifici al

<400> 4 ccttgaatcg atgagcgact tcggacttgt gagcgtctct
cttatccaaa 50 60 <210> 5 73 WD 2005/ 054286
PCT/ GB2004/ 005091 <211> 86 <212> DNA <213> Artificial

in S56895neh By nd TS g nda et PR A Rl o S oo

thegHItgﬁﬁﬁﬂtﬁsﬁﬁtﬁﬁﬁhﬁf&e(ﬁﬂa Bmytmﬁ&tege ckady twgador to
r%?Qtﬂcac 86 <Z10> 6 <211> 80 <212> DNA 15 <213> .
contjol ppq Wpneme dlickcen daysfo 3 apd H3Hews & Netspmigl fusion
seekr{sqg Sl tother P RAMILE (SLARLA! hegnaal gdacal !
caagta Ttgagcgaaa gcgatcaaga ccaaagcctt 60
gaagttttcc tcacct aggt 80 <210> 7 25 <211> 54 <212>
DNA <213> ol i gonucl eotide Prinmer CF59 <400> 7
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® 1L-11, C-terminal- or N-
terminal-fused JL-11 (type B), or placebo according to the following schedule.

Table 12: Treatment schedule

55 <220> <223> digonucl eoti de Li mkarGiGRB@s091

Group Substance Dose Appl. Sch. Vol. N

1 Formulation - t=d5-d14s.c. 0.5ml 10
solution

2 Neumega® 50 ug/kg t=d5-didsec. 0.5 ml 10

3 IL-11-AFP  C- 330pgkg t=d5,d8,d11,d 0.5 ml 10
term 14 s.c.

4 TI-11-AFP  N- 330pgkg t=d5,d8,d11,d 0.5ml 10
term 14 s.c.

5 IL-11-AFP  C- 330 pg/ke t=d5-d14s.c. 0.5ml 10
term

6 IL-11-AFP  N- 330 pg/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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30 cgatagatct ttggataaga gagggccacc acctggcccc
cctcgagttt cccc 54 <210> 8 <211> 5 <212> PRT 35
WO 2eBsIBn8brti ficial Sequence <220> <223> Pol ypevGrM04/005091
linker SEQID 8 40 <400> 8 Ay Ay Ay @y Ser 15
<210> 9 45 <211> 4 <212> PRT <213> Artificial
Regﬁguence <220> 50 <223> Pol ypeptide linker SEQ ID 9
0>9 dy Ay Ay Ser 1 55 "' <210> 10 <211> 17
In ﬂg @pﬁgm;&ah%éusmbmmdi Ba:mé:qmﬁy Pepd dae 9s(é"qbﬂenbé
4 005/.054286 PCT/ G182 .00509 400> 10
Thggleeliiehioeh TAA 0 (A0EE BRFeLEe SRGivRr e B
lovéh 2rcShomtn Beldiingdifla - <210> 11 <211> 22 10

PRT <213> Consensus S|gnal sequence

Table 13: Mean platelet levels (x 1 05/;1[,)

Groupl Group2 Group3 Group4 Group3s 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® I1-11, 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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<400> 11 Met Pro Thr Trp Ala Trp Trp Leu Phe Leu Val
Leu Lou Leu Ala Leu 15 1 5 10 15 Trp Ala Pro Ala Arg

WO 20b303fk6 20 <210> 12 <211> 66 <212> DNA <213%T/GB2004/005091

Artificial Sequence 25 <220> <223> digonucleotide
Primer CF60 <400> 12 ggccatcgat gagcgacttc ggacttgtga

C cagc tcttcag cagcagca 30, . cecete 6
e B =B SO vl (@R blood
smésﬂ%g? NABweve2 202 efRA3masQsh@RAIIChoatihde il Hermimbs6dceivifg

<400> 13 ccggcct tZC%% gctt achctigig gccaccacct ggcccccgtce
N-gramirel Bsisn S0L-H2k0y, uhesis 155 gEUng o B e peLon

tificial > 3 ' : ' .

L e R R T
boag 6Raphagis tecaiutse AThe dtRdfatidibpdtod<211> 2358 <212>

DNA <213> Artificial Sequence <220>
In summary the most prominent effect can be observed with the N-terminal
albumin fusion of TL-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=d0-9s.c.; Ix/day 02mL 10
: solution, no DSS
2 Formulation n.a. t=d 0-9s.c; Ix/day 02mL 10
solution '

3 Sulfasalazine 100 t=d0-10; p.o. ad lib. 10
mg/kg

4 Neumega® IL-11 250 t=d0-9s.c.; Ix/day 02mL 10
ne/kg

5 IL-11-AFP C- 1650 t=4d0,3,6,9sc; 0.2ZmL 10

© term ng'kg 1x/day
6 IL-11-AFP  N- 1650 t=d0, 3, 6,9 sc; 0.2mL 10

term (type B) ng/kg 1x/day

Body weight, rectal bleeding/diarrhoea and occult blood in facces 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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30

60 <223> N-term nal I1L11-albumn fusion 75 WO
2005/ 054286 PCT/ GB2004/ 005091 <400> 15 atgaagtggg

WO 2003/45826cgt ctccattttg ttcttgttct cctctgctta rRImRGBIal/e65091

.60 ttggataaga gagggccacc acctggcccc cctcgagttt

ccccagaccc tcgggccgag 120 5 ctggacagca ccgtgctcct

gacccgctct ctcctggcgg acacgcggca gctggetgca 180

cagct gaggg acaaattccc agctgacggg gaccacaacc tggattccct
Regdtscaccct g 240 gccat gagt g cgggggcact gggagctcta

cagctcccag gt ¢ c .aaggct a 3 cct
AfRSeTaeot Geatatar e Ragr gbten g oo oL Bh VDb eteribe
onsB Of GligaagRIS Ghd AHRATSE GGRtedCHEY AG-26£ ClaGRRAY Fadon even

gactggaccg gcp%ct cgc 420 10 cggctgcagc tcctgatgtc
gaiced weetaht (iigetege cBHg 8va8 acvertgyn clded g}g@g?@@@l Agchave been

cegcet cgccceccctc ctcagect gg gggggcat ca gggccgcecca

P“%%@%§3@8%§E%40 ggggggct gc acctgacact tgactgggcc

gt gaggggac tgctgctgct gaagactcgg 600 ctggacgctc

acaagt ccga agtcgctcat cgattcaagg accta%%éga_ggaaaacttc
The giipualaehygoetiensrore eYauRtngiaThaes apd gactilableeding aiso shows

PR 66} b BAARE Gt F il oL SR 00, G358 Bovins
copPABACH ¢Hag ogggaﬂﬁcg Quifagitadec ot Nguintgdgligat dFmgtd §it gThe
tgttgctacc tt gagagaaa cct.acggf.ga t ggct gac
sarp holgh e 4o e SRR R (kg da i AEET D D0R G B D Feeal score
(Flgg%(jl@ acaa ggacgacaac ccaaactt gc caagat t ggt t agaccagaa
%ttgacgtca tgtgtactgc tttccacgac aacgaagaaa

ccttcttgaa gaagtacttg 1020 20 tacgaaattg ctagaagaca
cccatacfitc tacgctc attgttgrt. cttcqgcta 1080
In a4 d&?g%?‘t“’ﬁﬁ%?”@bﬁé&@ﬂg%?w&é& 08¢ g% gk e
abl%ttgtsti%lﬂﬁéa&ﬂ} %Qeno%é%@@%&ﬁgtoﬁ;sg@ﬁmaada&acgﬁﬁis% mice,
aaggcitctt ccgctaagca aagattgaag 1200 tgtgcttcct

evénguperiade Neuygea ahabhoyibe creenigindadduygingt Sedfesadaans. g
1260 tctcaaagat tcccaaaggc tgaattcgct gaagtttcta
agttggttac tgacttgact 1320 25 aaggttcaca ctgaatgttg

ExhiptoSiaE-Iift gt t ggaat gtgctgatga cagagctgac 1380
ttggctaagt acatctgtga aaaccaagac tctatctctt ccaagttgaa
-ggaatgttgt 1440 gaaaagccat tgttggaaaa gtctcactgt

R SR e e R
follb@Rs ngticdacgatal aggaeagt of thec Ibggai-Alsgd tILETT graigts was

aat acgct ag aagacaccca 1620 30 gactactcgg ttgtcttgtt,
forgmﬂa@f‘é‘g@t% DY NAHYR O PR R 2 %%Sa‘ealdptsg@ﬁggggerlémemn,

mtgn? %@gfgg,g %%3%&9 a&%siecmggigsﬁ@a@a CA ARG IBAGR

ttggtcgaag aaccacaaaa cttgatcaag
sodioa ghotphbiy 2aaktipidnty & isds adthegggiud6ere igashiasahalts C for

| ASRAHS SLLALLINT L A02L80REL, 2080091 886, 2RSS
1 for post-translational modifications, by ESMS, N-terminal sequence, nomn-
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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accccaactt tggttgaagt ctctagaaac ttgggtaagg tcggttctaa
gtgttgtaag 1920 35 cacccagaag ctaagagaat gccat gtgct
WO gésgadseact tgtccgtcgt tttgaaccaa 1980 tt gt glagidg2004/005091
t gcacgaaaa gaccccagtc tctgatagag tcaccaagtg ttgtactgaa
2040 tctttggtta acagaagacc atgtttctct gctttggaag
tcga ac ttacgt.tcca 2100 aaggaattca acgct gaaac
Examp ég%%é@ﬁ%{‘@tg?ﬁmfct gtacctt gtccgaaaag 2160
gaaagacaaa ttaagaagca aactgctttg gttgaattgg tcaagcacaa
gccaaaggct 2220 40 actaaggaac aattgaaggc tgic a
At lyasttin Swctage of the Srpaieeat QhSHICEES: Hie &Eg’%&"@ﬁﬁg@rgﬁg"&um
at aaggaaac_ tt.gt i t C gclb&C
ma;z%ﬁ@%%&lgsgtarggg t%lh’i’plgéé:t t%tﬁgg%%ggﬁ&<21;;>gﬁd6r 4 S’<g€t¥i> 786
regirRd @2 5PRD0 g hark@bbdsf weight, pBefemablyc25-56p20sr gD <223>
N-termnal IL11-al bumn fusion <400> 16 Met Lys 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 Gu Leu Asp Ser Thr Val Leu Leu Thr 60 35 40
45 76 WD 2005/ 054286 PCT/ GB2004/ 005091 Arg Ser Leu
Refiegepesf a Asp Thr Arg G n Leu Ala Ala G n Leu Arg Asp 50
Theggreg%t iévshﬁ&l RhetR6 BeAlritds i Qope Ayphtispechin etobudiAmts
r Leu

ro Thr Leu 65 70 75 80 Ala I_\/b_t@jer Alagly
desatibedLwhiclHaye Aliended ps Gingle dlinsmegor gf Wdivifie) aggectpobihe

.10, Thr eu Al a As '
oo g o a5 i
scop€ bf 18 thvedon! Nndeed] vaituFmodiBicutituesiof the invention, in addition

to0 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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15 115 120 125 dy Thr Leu A n Ala Arg Leu Asp Arg
Leu Leu Arg Arg Leu @ n Len 130 135 140 20 Lau Met
WO 2088/05428¢) Leu Ala Leu Pro G n Pro Pro Pro Aspp@r@&BR00a/605091
Ala 145 150 155 160 Pro Pro Lou Ala Pro Pro Ser Ser
Ala Trp dy Ay Ile Arg Ala Ala 165 170 175 25 Hi s
segeAct [testews Ay Gy Leu His Leu Thr Leu Asp Trp Al a

Val Arg 180 185 190 dvy Lau Leu Leu Leu' Lys Thr Arg
<130ey AP tA| RiokpahnoysaiSéinmed Val 30 195 200 205 Ala
<A3pPs APgePHekiyslASpicBuPRepi® u d u Asn Phe Lys Al a

Leu Val 210 215 220 35 Leu Ile Ala Phe Ala @ n Tyr’

u @ Pro Phe Gu Asp His 225 230 235 240
<t gl L%yEg'FEié%K%?P Asn GQu Val Thr GQu Phe Ala Lys Thr
<14¥S Mo .245 250 255 40 Asp Au Ser Ala G n Asn
<14ys Aspibtys Ser Leu His Thr Leu Phe Ay 260 265 270

Asp Lys Leu Cys Thr Vval Ala Thr Leu Arg A u Thr Tyr

Ay Gu Met 45 275 280 285 Ala Asp Cys Cys Ala Lys
<1€%n @@ Pro Gu Arg Asn Gu Cys Phe Leu 290 295 300

Q0 Gdn Hs Lys Asp Asp Asn Pro Asn Lau Pro Arg Leu Val
<17/553r>g 5 I“El{ja"’r? 305 310 315 320 Val Asp Val Met Cys Thr
<2 Phe H's Asp Asn Gu G u Thr Phe Lau 325 330 335
<285 Ly Lys Tyr Leu Tyr Qu Ile Ala Arg Arg His Pro Tyr
<2Phe Tywm Ala 340 345 350 Pro Gu Leu Leu Phe Phe Al a
<2l3ps AngiTydialySegdeacsAl a Phe Thr G u 60 355 360 365 77

<Z20>
<223> Oligonucleotide Linker VCO053

<400> 1
gatctttgga taagagagac gctecacaagt ccgaagtege tcaccggt 48
<210> 2
<211> 50

<212> DNA
<213> Artificial Seguence

<220> .
<223> Oligonucleotide Linker VCO054

<400> 2
ccttgaaccy ghtgagegact teggacttgt gagegtctcet cttatceaaa 50
<210> 3
<211> 48

<zl2> DNA
<213> Artificial Seguence

<220>
<223> Cligonucleotide Linker VCD55

<400> 3

gatctttgga taagagagac gctcacaagt cecgaagtcge tcategat 48
<210> 4

<211> 50

<212> DHNA
<213> Artificial Sequence

220>
<223> Oligonuclectide Linker VCG56

<400> 4
ccttgaateg atgagegact teggacttgt gagegtotcet cttatccaaa 50
<210> 3
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ze, WD 2005/ 054286 PCT/ GB2004/005091 Cys Cys G n Al a
Ala Asp Lys Ala Ala Cys Leu Lau Pro Lys Leu Asp 370

WOBFH05388 5 G u Leu Arg Asp Gu Ay Lys Al a PET/GE004080691

Lys A n Arg Leu Lys 385 390 395 400 Cys Ala Ser Lau

G@n Lys Phe Ay Au Arg Ala Phe Lys Ala Trp Al a 405
<0 éclgﬁs 10 Val Ala Arg Leu Ser Gn Arg Phe Pro Lys
<2f-a Gun Phe Ala A u Val 420 425 430 Sex Lys Lau Val
<2Thy  Asprikacialhgedupgscdal His Thr Au Cys Cys His 15 435

440 445 dvy Asp Leu Lau Gu Cys Ala Asp Asp Arg Al a
<22%p Leu Ala Lys Tyr 450 455 460 20 Ile Cys G n Asn
<2gpn AP osercliepbideider VY% Lau Lys G u Cys Cys 465
470 475 480 GQu Lys Pro Leu Lau Gu Lys Sex H's Cys

Af La agt§§§lg§85%t &ké%%Sgaégéc€§H% S%Eanegct
E’agiaéf%tégﬁgalc A a Ala " Asp Phe Val Qu
°500 510 Lys Asp Val Cys Lys Asn Tyr Ala Qu
<22 Lys Asp Val Phe Leu 30 515 520 525 dy Met Phe
<2bey Tyo GQu Tyr Ala Arg Arg Hi's Pro Asp Tyr Ser Val
<2530 58% 540 35 Val Lau Lau Leu Arg Lau Ala Lys Thr Tyr
<2@u Thrtifheialafeq@enctys 545 550 555 560 Cys Cys Al a
<2AI)5 Alg Asp Pro H's Glhu Cys Tyr Al a Lyls \éal ghe Asp

570, 575 4 Phe Pro Leu Va uGn Pro
<Z%§> ASHH AL F ‘f T (L i o Oys Gu Lau
<sbhe Gu dn Lau GIy Gn Tyr Lys Phe @ n Asn Ala Leu 45
gté Q@QQ ﬁégégacatt gttgcaagta ttgagegaaa gcegatcaaga ccazageett
gaagttttec tcacctaggt

<4

<210> 7

<211> 54

<Z12> DNA

<213> Oligonucleotide Primexr CF538

<400> 7
cgatagatct ttggataaga gagggccacc acctggecece cctegagttt ccee

<210> 8

<211> 5

<212> PRT

<213> Artificial Seqguence

<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 2

<400> 9
Gly Gly Gly Ser
1

' <210> 10
<211> 17
«<212> PRT
<213> Stanniocalcin signal peptide sequence

74
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Lau Val Arg Tyr Thr Lys Lys Val Pro G n Val Ser Thr
Pro Thr Leu 610 615 . 620 50 Val du Val Set Arg Asn
wo 2005438y Lys Val Ay Ser Lys Cys Cys Lys 62BCERB26RH05091
640 His Pro Gu Ala Lys Arg Met Pro Cys Ala A u Asp
Tyr Lau Ser Val 645 650 655 55 Val Lou Asn G n Leu
<@ps Valo Lau Hs Qu Lys Thr Pro Val Ser Asp 660 665
MB70eu Alg Mad sThmlby&1Cysn Qs THw 1.6 waBerlel gelr Vak Asn
LArg Arg Pro s 60 675 680 688 78 WD 2005/ 054286
APCT/GBZOO4/005091 Phe Ser Ala Lou Qu Val Asp GQu Thr
%Wr Val Pro Lys A u Phe Asn 690 695 700 5 Ala G u Thr
Phe Thr Phe His Ala Asp He Cys Thr Leu Ser G u Lys
<2h@% 7%Q 715 720 du Arg Gn lle Lys Lys G n Thr Al a
<daey Valp Au Leu Val Lys His 725 730 735 10 Lys Pro
10 <digs AlmgrThr Lys Qu G n Leu Lys Ala Val Met Asp Asp
<Phe T40sabs 75Q@nalsagaePhe Val G u Lys Cys Cys Lys
Al a Asp Asp Lys Au Thr Cys 15 755 760 765 Phe Al a
<480y %% Lys Leu Val Ala Ala Ser An Ala Ala
s et ?-"% Tf?sﬁ &P Jordsp Beg L?85Va3<éie§ef7Lew2~11>B%2
25 <212> PRT” <213> Artificialt Sequence <220>12223>

rMBE Y 8 N her pinal, I L1l-al bumin fusion 30
20

h

20 <210> 12

<2131> 66

«<21z2> DNA

<213> Artificial Seguence
25 <220>

<223> Oligonuclectide Primer CF60

<400> 12

ggocatcgat gagegacttc ggacttgtga gegtccageco gagtotteag cageageagt
30  ceccto

<210> i3

<21ii> 50

<212> DNA
35 <213> Artificial Sequence

<220>
<223> Oligonuclectide Primer CF61

40  <400> 13

ccgoecttayg gettacctgg gecaccacct ggecceccte gagttteocce
<210> 14
<211> 45

45 <212> DNA
<213>  Artificial Sequence

<220>
<223> Oligonuclectide Primer CFG2
50
<400> 14
ggccaagett attacagecg agtcttcage agcagoagtc ceccte.
<210> 15
55  <211> 2358
212> DNA

<213> Artificial Sequence

<220>
60 <223> N-terminal TLll-albumin fusion

75

60
66

50

45
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<400> 17 Ay Pro Pro Pro Ay Pro Pro Arg Val
Arg Ala GQu
Thr Arg Ser

Asp Pro

WO 2b&0shd

A n Lau
Ay Asp
Lou Al a
<af3:n Ly

15 10 15 35 Lou Asp Ser
Leu Leu Ala Asp Thy Arg p2G@szedoos0o1

Ser Pro
Thr Val

Ala Ala dn Leu Arg Asp Lys Phe Pro Ala Asp

H s

Pro Ay Val

35 40 45 40 Asn Leu Asp Ser
Met Ser Ala Ay Ala Leu Ay 50 55 60 Ala Lau
Leu Thr Arg Leu Arg Ala Asp Leu

Leu Pro Thr

at&BUt4Ry @rtddté5 BhccHiertd WickegktAttgedicsgMala Grorafapet
ttdeitaddg gAghchbac GeytddopcSerct Bergt t85cGFag9bc B0t Leguckysy
ctdducageu cGruwcRrot Grgctmtcd gtcmgq_g@ua@cracwaé BFEPIcEgea

caggPagd@ciTE tI0 29AF ¢ CHeY 9@@98% aLEEFCéI ﬁCE CEE%
geREIa Gt CAPIFICET” /ﬂg&ai%&ti‘b ‘"6‘9
SRS R A RED B gc%zc 5 ﬂi&% ;2
%? c T% t$g© %% g¥c 5% d%g L&
igif E ¥c t}éa 16@ccalgc\l@
é’&ﬁé 4286,:ReH @539@%8@5&&%@,@@ H’giutghegttAspa@éfqncé@a

Mlog & @ aChytlcaya lgticetat exgakysaakar afrtgodiGh §g@akE5tcS

aa@ﬁﬁtti@@_:p tAkagatticge lysc8dcad WpcVagcalicazHiod cagis ?Ifh@aq_a;ﬁ§ac

gtAsptien tGhycuadgo tR8SIaRGHC @qﬁa@qFtAsﬁtqﬁﬁéctL%?s

gasagictpeq ePpRILACEE MFacgcht e ey ?gaLté* agifgiEatiy

tt‘@%g &
acg%@%
tazgéga

agatacaagg
ccaaagttgg
tgtgcttcct
tctcaaagat
aaggttcaca
ttggctaagt
gaaaageceat
gctgacttge
gctgaagcta
gactactceg
tgttgtgctg
ttggtcgaag
gaatacaagt
accccaactt
cacccagaag
ttgtgtgttt
tctttggtta
aaggaattca
gaaagacaaa
actaaggaac
aaggcktgatg
caagctgett
<210> 16
<211>
<212>
<213>

<220>
<223>

<400>
Met Lys
1

16

786
PRT )
Artificial Sequence

%CglgFSa PREIG AT F

L

t-? ?EIC

; Sﬁgﬁ

ctgctttcac
atgaattgag
tycaaaagtt
tcccaaagge
ctgaatgtty
acatctgtga
tgttggaaaa
catettigge
aggacgtctt
ttgtcttgtt
ctgctgacce
aaccacaaaa
tccaazacgce
tggttgaagt
ctaagagaat
tgcacgaaza
acagaagacc
acgctgaaac
ttaagaageca
aattgaaggc
ataaggaaac

tgggtttyg

5

cgaatgttgt
agacgaaggt
cyggtgasaga
tgaattcget
tcacggtgac
aaaccaagac
gtcteactgt
tgetgacttce
cttgggtaty
gttgagattyg
acacgaatgt
cttgatcaag
tttgttggtt
ctctagaaac
geeatgtget
gaccceagtc
atgtttetet
tttcaccttc
aactgctttyg
tgtcatggat
ttgttteget

Trp Val Phe Ile Val Ser Ile Le

Paatigttgtt

caagctgctg
aaggcttett
gctttcaagg
gaagtttcta
ttgttggaat
tctatectett
attgctgaag
gttgaatcta
ttettgtacg
gctaagacct
tacgctaagg
caaaactgtg
agatacacta
ttgggtaagg
gaagattact
tectgatagag
gctttyggaay
cacgctgata
gttgaattgg
gatttegetg
gaagaaggta

N-terminal ILll-albumin fusion

-10

ataaggctgc
cagotaagea
cttgggctgt
agttggttac
gtgctgatga
ccaagttgaa
ttgaaaacga
aggacgtttyg
aatacgctag
acgaaactac
ttttegatga
aattgttcga
agaaggtcec
tocggttctaa
tgtcegtegt
tcacecaagtyg
tcgacgaaac
tetgtacctt
tcaagcacaa
ctttegttga
agaagttggt

CAF%FCLEeat

ol B

cttcegetaag
ttgtttgttyg
aagattgaag
cgctagattyg
tgacttgact
cagagctgac
ggaatgttgt
tgaaatgcca
taagaactac
aagacaccca
cttggaaaaqg
attcaagcca
acaattgggt
acaagtctce
gtgttgtaag
tttgaaccaa
ttgtactgaa
ttacgttceoa
gtcegaaaag
gccaaagget
aaagtgttgt
cgctgettee

u Phe Leu Phe Ser Ser Ala

15

Tyr Ser Arg Ser Leu Asp Lys Arg Giy Pro Pro Pro Gly Pro Pro Arg
25 -

Val Ser
35

20

40

76

30

45

Pro Asp Pro Arg Ala Glu Lew Asp Ser Thr Val Leu Leu Thr

60

120
180
240
300
360
420
480
540
600
660
720
780
840
500
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1820
1980
2040
2100
2160
2220
2280
2340
2358
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15 225 230 235 240 Lys SerLeu Hi's Thr Leu Phe Ay Asp
Lys Leu Cys Thr Val Ala Thr 245 250 255 20 Leu Arg

WO mogrosahse Tyr Ay Qu Met Ala Asp Cys Cys Al a byscekeva/o05091

Gu 260 265 270 Pro Qu Arg Asn Au Cys Phe Leu Gn
His Lys Asp Asp Asn Pro Asn 275 280 285 25 Leu Pro
Rig Lau Val Arg Pro Qu Val Asp Val Met Cys Thr Ala
Aph&er 2ty Rg5 A3@(MspHils: Asp AsnL&l w16 AlaThin Phe Ae akys
Ly§°Tyr Leu Tyr Gn3%le Ala 30 305 330 315 320 Arg

Pro Tyr Phe r Ala Pro Qu Leu Lau Phe Phe
thF_ o %%5%% %%l%r%fnﬂ%?u B S9Talay A FhBATRE
GIuQ/sQ/sGIn,&IaAIaAspLys a 340 345 350 84l a
alysetesbrlRih BiP Ai¥SLduCH1 AR T ik '@@H L’%EQP&S E;ly Va1 Xu
Lys Ala 3558860 365 40 Ser &er Ala Lys G n" Ay
Lys Cys Ala Ser Leu @ n Lys Phe Ay 370 375 380 GI u

Ty gralTevPive Rys AAbal<hr peAlsar Valr Aba ARiggnlewa Seg1nCGrap
Arg Phe 4500385 390 395 40Q05Pro Lys Ala d uifhe Al a

Y Sﬁpel s Leu Val Thr Asp Leu Thr 405 410 415
et f%% L Y LTy ey e (Igeg,a Pre el d U

Cys AIaAsp 420 425 4 Asp Arg Ala ASD Leu Al a Lys

cilY i 112, QS, ﬁyﬁ&egﬂsmg§ %‘? 4% 449 44£DL§%11

enzPer Lys Leu Lys &
G u Lys Ser 450 455 460 Hi s Cys IIe Ala Glu Val G u

LeAsHeAspr Glug Mot nPs @eAl BrAspn lrew Bro pe0 #p5p4d 4751 480
1480 150 155 160

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 Ieu Thr DLeu Asp Trp Ala 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 Len
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 Alz Phe Thr Glu
355 360 365

77




WO 2003954286 Ala G u Ala Lys Asp Val

10

15

20

25

30

35

40

45

50

35

60

WD 2005/ 054286 PCT/ GB2004/ 005091 Ser Leu Ala Al a Asp
Phe Val G u Ser Lys Asp Val Cys Lys Asn Tyr 485 490
Phe Leu Gy RET/GERO040O6091
Tyr Au Tyr Ala 500 505 510 Arg Arg H's Pro Asp Tyr
Ser Val Val Leu Lou Len Arg Leu Ala Lys 515 520 525
10 Thr Tyr A u Thr Thr Leu GQu Lys Cys Cys Ala Ala Ala
Cyas fyPrednHils ABB@sB3ysba: ACGh ICyBY sed YenAbd Lys Mal afhe
Asp’@ n Phe Lys Pr o’’Bou Val d u d u 388 545 550 555 560

Pr GInAsnLeu [le Lys G n As G u Leu Phe Gu
o friledy g sdessis 96+ & %3 19 S PRET A
a Lau Leu Val ,%\rg Tyr Thr Lys 5 Val 580 585 5%
3 1 Ll Vidhy SBI 1.J0renBr @ TR, g A/PA a
o & y 5(951’%00%605 vk e %;L %e%l%%ﬁé%
Cys Lys Hs Pro Au Ala Lys Arg l\/bt Pro 610 615 620

VaCy&laAPag Gey #sp 6Ty arkeRheSero Vak Mal cheurbdsmiLGauladn
Cys Val L4f 30 625 630 6352%40 His Qu Lys$3dhr Pro
Val Ser Asp Arg_Val_ Thr L Cys Thr du 645 650

: 5665%Y53§ §e“"|ﬁll_§1f e LRR 64@ Y%Ar g‘lpﬁho'3 &ps PreCwreCyal B9 eu
6

Qu Vvar Asp Gu 660 70 Thr Tyr VAP Pro Lys Glu
h I, T R Al 75, 6
§Esiy Ad GuicTing B Tt s
Sorp o Bl Gl Siep Tty 208 M pih SRS Hop B
Lys @ n Thr 690 695 700 Ala Len Val GQu Leu Val Lys
I3kl GysLp3u Peo dlysadd @edmelyar Gt snN1.45 14056141 @y 4 15,5720
46Beu Lys Ala Val #Net Asp Asp Phe #Alza Ala Phe Val Qawo

Lys s Cys
Glu'Lys Pro Leu Leu Glu Lys Ser His Cys Tle Ala Glu Val Glu Asn

485 450 485

- 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 Asn Tyr Ala Glu Ala Lys Asp Val Phe Leu
515 52C 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 Prc His Glu Cys Tyr Ala Lys Val Phe Asp
565 570 575

Glu Phe Lys Pro Leu Val Glu Glu Pro Glnr Asn Leu Ile Lys Gln Asn
580 585 580

Cys Glu Leun Phe Glu Gln Leu Gly Glu Pyr 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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725 730 735 50 Lys Ala Asp Asp Lys GQu Thr Cys Phe Ala
GQu Qu Ay Lys Lys Leu 740 745 750 Val Ala Al a Ser

2361 <212> DNA <213> Artificial Sequence 60 81 WO
2005/ 054286 PCT/ GB2004/ 005091 <220> <223> C-term nal
al bum n-1L11 fusion <400> 18 5 atgaagtggg taagctttat
Phiet 8o Bletieut @c Vel tisa ot Bgg ot 74t Exadgagel 6@he Asn
tt@%?at aaaa gagat gc#®h caagagt gag gtf¢Ctcatc ggtttaaaga
g aa 120 aagatttca aagcc tgatt
Mgt LCgePRR e ol HEGRA egrutattoRa0™ gRlgare G e
aaaat t agt gaatgaagta actgaatttg caaaaacatg tgttgczt gat
G148 g 829168060 1.38a3hL 8L IR LAARIEACEIL GRLAGLCELE nis
ttggagacaa aiisat gcaca 300 10~7gbtgcaactc ttcgt gaaac
ct at ggt gaa at ggct gact gctgtgcaaa acaagaacct 360
Lygagagapatigadetgors ¢ilt @Yoadeadaaahlgalgadeicesc aancdteccc
ccgatt ggt’d®420 agact cgagg@?dt gat gt gat gt gcatt get
tttcat aca ac attttt aa 480 aaatacttat
P15t da E; A RadE (ot PO ELE (2R B CRgu RCTECREL t
540 t gct aaaa ggt at aaagc tgcttttaca gaatgttgcc

p%0! BEL &' @RA90L 406 £Q0v]:5 af 9omL0EL GG agag FhE R
tompactt cgg gat'gaaggga aggcttcgtc tgegpaacag 66
agact caagt gtgccagtct ccaaaaattt ggagaaagag ctttcaaagc
clatpggcagta 720 gctcgcctga gccagagatt tcccaaagct
78§agtttgcag aagtttccaa gttagtgaca 780 gatcttacca
aagt ccacac ggaatgctgc catggagatc tgcttgaatg tgctgatgac
<2800 afgggcggacc ttgccaagta tatctgtgaa aatcaagatt
2 atc ag taaactgaag 900 20 gaatgctgtg aaaaacct ct
%@Cla&c%g%&egl%g ttgccgaagt ggaaaat gat 960
gagatgccjtg ctgacttgcc ttcattagct gctgattttg ttgaaagtaa
<oggatgtttgc 1020 aaaaactatg ctgaggcaaa ggatgtcttc
<20t9008al gt Ntdchkgimhoarat-alyeaagausko80 aggcatcctg
attactctgt cgtgctgctg ctgagacttg ccaagacata tgaaaccact

<40040 17
Gly Pro Pro Pro Gly Pro Pro Arg Val Ser Pro Asp Pro Arg Ala Glu

1 5 10 15

Leu Asp Ser Thr Val Leu Leu Thr Arg Ser Leu Leu Ala Asp Thr Arg
20 25 30

Gln Leu Ala Ala Gin 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
65 70 75 80

Ser Tyr Leu Arg His Val Giln Txp Leu Arg Arg Ala Gly Gly Ser Ser
85 80 95

Leu Lys Thr Leu Glu Pro Glu bheu Gly Thr Leu Gln Ala Arg Leun Asp
100 105 110

Arg Leu Leu Arg 2rg Leu Gin Leu Leu Met Ser Arg Leu Rla Leu Pro
115 120 125

Gln Pro Prc Pro Asp Fro Pro Ala Pro Pro Leu Ala Pro Pro Ser Ser
130 135 140

Ala Trp Gly Gly Ile Arg Ala Ala His Ala Tle Leu Gly Gly Leu His
145 150 155 - 160
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ct agagaagt gctgtgccgc tgcagatcct catgaatgct atgccaaagt
gttcgatgaa 1200 25 tttaaacctc ttgtggaaga gcct cagaat
CagCcrPCOGagN04/005091
agtacaaatt ccagaatgcg ctattagttc gttacaccaa gaaagtaccc
1320 caagtgtcaa ctccaactct tgtagaggtc tcaagaaacc
t aggaaaagt gggcagcaaa 1380 tgttgtaaac atcctgaagc
Leaa@iaagantzgp cogt gl goag Ragact alGt nal ce@tigat Tyl 440 nrg
ct gaaccagt teigtgtgtt gcat gagaaa acgccagtaa gtigacagagt
caccaaat gc 1500 30 tgcacagaat ccttggtgaa caggcgacca
bepgttn H%%gscftyet gaddt CoatymddeapA 60 Lvachan écesEly
_aagagttt& 0tgc:tgaaac:a ttcabettcc atgcagat at®%t gcagact t
6 c g aat agaaacaa .act gcactt
R oL oaaanfany fanhe: d2RRATEA0 AL I Tk D
act gaaagct gttatggatg atttcgcagc ttttgtaggq 1740
Glaagingcigeao ag@ctpacga iraygngascLdugeil tageceAggagagt aa
aaga@cttgtt 1800 35296tgcaagtc aagctgexctt aggcttacct
gggccaccac ctggcccccc tcgagtttcc 1860 ccagaccctc
G_l? gpgt?c@%g &trs &@écﬁy et Hrghsw GlyaSerckrGdnciste Evgdeggac
223920 acgcggcag% 0(gg(:tg(:a(:a gct gagggac aaatt cccagh4?
ctgac a acaac 98 attccctgc ccagcc C
b¥ea grag%ggés %%égg%uc% ég %lgggipc%ééfeﬁc%gscggﬁg 312638 Thr
gt gct gacaa ggctgcgagc ggacctactg tcctacctgc ggcacgtgca
Le@tRQCt UL g8 21040 ce9aaeat! Asg Gt ERCal 2 RA0AELChY
gagcccgageo t gggcaccct gcaggrccga 2160 ct ggaccggce
tgctgcgeccg gctgcagcetc ctgatgtccc gcctggeccct gccccagcca
Pro 20 Axgcéer fdacevcoedgogey: 8t Jobglprg Asp doecPeetisn
cagcctfggg gggcat cagg 280 gccgeccacgZ8Bat cct ggg
cigcac ctgacacttg actgggccgt gaggggactg 2340
=gidg e (v daichngey 72581 Rs Bt Pertis rey
< > PRT <213> Ar{ificial Sequence 50 <220> <223>
His:'ﬁsﬁrﬂnnéiu @llgufHInleé-]Léufifk%l 995 Tgéogfu %@r “\Rﬁul\/gie Iﬁié
3pdrp Val Ser Phesild e Ser Leu Leu spbe Leu Phe Ser S$ep

Ala 1 5 10 15 Tyr Ser Arg Ser Leu Asp Lys Arg Asp

Arf\|AggHiis bars TSerPh@ Oyvalla A @0: 25u3Eu 60e 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 -

Aia Cys Leu Leu Pro Lys Leu Asp Glu Leu Arg Asp Glu Gly Lys Ala
355 366 365

Ser Ser Ala Lys Glan Arg Leu Lys Cys Ala Ser Leu Gln Lys Phe Gly
370 375 380

Glu Arg Ala Phe Lys Ala Trp Ala Val Ala BArg Leu Ser Glﬁ Arg FPhe
385 350 385 400

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 Len 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
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woO 2065/05ki86 Ala Phe Ala G n Tyr

82 WD 2005/ 054286 PCT/ GB2004/ 005091 His Arg Phe Lys
Asp Leu Gy Au G n Asn Phe Lys Ala Leu Val Leu 35 40

GQu Asp His val 5 50 55 60 Lys Lou Val Asn G u Val
Thr Qu The Ala Lys Thr Cys Val Ala Asp 65 70 75 80
10 Gu Ser Ala Gu Asn Cys Asp Lys Ser Leu H's Thr Lou
sRheeCalaAsip Bfp 30951 Eyis skelyByB3spl el \ats Ala ABhr Tieu
Arg u Thr 88 dy A u Mt Aﬂ9& 100 105 110 4P5 Asp
Cys.Cys Ala Lys Gn Gu Pro G g.Asn d u Cys Phe
Meftaie gg’gsﬁi%’aiz@e PIF% Gﬁys“'leﬁsﬁh%%B“ATé’r’f éﬁi TA@nMLaeu
Pro Arg Leu Val Arg Pro a’d®val 20 130 135 0 Asp Val
i & H oG Un BN e L
AMB ‘%‘Z}é 150ﬂ 55%'1]280& g?@ﬁﬁisé%%}r%eu Tyzrz-ég n'Plhnlgé1 &%
Arg Arg Hi's Pro Tyr The Tyr Ala Pro 165 170 175 Gn
THre Oyt eduPhe Bhe bAh aGluyByACgs Tos Riks AAk 1Al asd e This
GI QBIQ/S 180 185 1935 30 QIS Gn Ala' a Asp Lys Ala
Cys Leu Leu Pro Lys Le Asp Gu_ 195 200 205 Leu
GJN 5Y§A§ Tdld Hy Vggsphﬁd %Sps&lu PEQ S HhaarguL
4|_5ys Cys 35 210 218 220 Ala Ser LA G n Lys Phe dV°WQ u
R r
pig leﬁlrzﬁn ﬂ% % ggﬁg%‘rgsxﬁlﬁg \@7‘% i%ééhgel’_g éisn 24Q Ai;f%p
Au VaI Ser 245 250 255 Lys Leu Val Thr Asp Leu Thr
clygyValys Hre Thi a6h w1GYSeCy8u Hias &y Ty26hr26ps 24Q va4b
580 585 590

Prc Gln Val Ser Thr Pro Thr Leu Val Glu Val Ser Arg Asn Leu Gly
595 600 605

Lys Val Gly Ser Lys Cys Cys Lys His Pro Gin Ala Lys Arg Met Pro
610 615 620

Cys Als Glu Asp Tyr Leu Ser Val Val Leu Asn Gln Leu Cys Val Leu
625 630 635 640

His Glu Lys Thr Pro Val Ser Asp Arg Val Thr Lys Cys Cys Thr Glu
645 650 655

Ser Leu Val Asn Arg Arg Pro Cys Phe Ser Ala Leu Glu Val Asp Glu
660 665 670

Thr Tyr Val Pro Lys Glu Phe Asn Ala Glu Thr Phe Thr Phe His Ala
- 6775 680 685

Asp Ile Cys Thr Leu Ser Glu Lys Glu Arg Gln Ile Lys Lys Gln Thr
690 695 700

Ala Leu Val Glu Leu Val Lys His Lys Pro Lys Ala Thr Lys Glu Gln
705 710 -715 720

Leu Lys Ala Val Met Asp Asp Phe Ala Ala Phe Val Glu Lys Cys Cys
725 730 735

Lys Ala Asp Asp Lys Glu Thr Cys Phe Ala Glu Glu Gly Lys Lys Leu
740 745 750

Val Ala Ala Ser Gln Ala Ala Leu Gly Leu
755 760

<210> 18

<211> 2361

<212> DNA

<213> Artificial Sequence

31

Leu G n G n Cys PeTaGEA®1/005091




Asp Leu Leu Gn Cys Ala Asp Asp Arg Ala Asp Leu Ala
Lys Tyr Ile 275 280 285 Cys Qu Asn Gn Asp Sex lle
WO 286505886 Lys Leu Lys G n Cys Cys G n 50 290 25/GRMD0ANB091
Pro Leu Leu Gu Lys Ser Hs Cys Ile Ala Qu VvVal Gn
Asn Asp 305 310 315 320 55 G u Met ProAla Asp Leu
«Bho Ser Leu Ala Ala Asp Phe Val GQu Ser 325 330 335
<2b¥S AsPrNaknLy S1b¥s A 1TYhsAa G u Ala Lys Asp Val
Phe Leu Gy 340 345 350 60 83 WD 2005/ 054286
<4PCT/ GB2004/ 005091 Met Phe Leu Tyr Au Tyr Ala Arg Arg
5 atbhawtPoo m@pcwts@t?ccvatctvatttsgstgf@oQSB@QCEBEU H_teaa%@@c 60

ttg\ggaﬁéa gﬂgat‘{%awﬁ‘ag? ’fga@l atfH‘char"rFr g s 120
gag ???5 Bﬁygg @gca 53&3 180
Ag%tc glaa‘%é aat g;g@ @tggg % u Aé% cy{gat 240
cagge 300
10 % Ic @32% a c %an Bt £33 k& de }é§a 360
ga g?a zﬁ Baduﬁid:tﬁ:cy cﬁgutﬂ'ggtg 420
ag MéthBQ ﬂﬂg@téﬁﬂ&tAbEychtgdtOHttcﬁﬂ@adhz5t4éﬁbagi6 Maktiyegpa 480
aadydctTht drgsadntsicVedgsPpaca@ notfaktSer aTdgcRoea Futctihite 540
ttVattaad35A4teads @Gt Vala SertIAEgrASRIIEFTER yca@ gchgge 600
15 tochistSep 1a¢sg@3ﬁ§ac9%aa@y+scaq §2 202450 &S‘EC‘ZF@@’C% A% 559
agEygpqgga qugpc¢g§§t g@gi@ q;ﬁ Etggggc gg ?gta 720
gq&@gpq&ge t aca 780
gaa:ht cat g%t L‘% 840
cgqd ggzccggﬁ% éfgtc gga ﬁ%@gg aca}Hég 8006
20 Ei ot §£aa1ae\zlcéé%|cté’§ant &GP fRab¥sgar 960
gaegﬁbcc§ ﬂ@g t ttaget getgattttg ttgaaaghtaa ggatgtttge 1020
aaaaactatg ctgaggca=za gatgtcttc ctgggcatgt ttttgtatga atatgcaaga 1080
aggcatcctg attactctgt cgtgetgetg ctgagactig ccaagacata tgaaaccact 1140
ctagagaagt gctgtgecge tgeagatcet catgaatgck atgccaaagt gttegatgaa 1200
25 tttaaacctce ttgtggaaga goctcagaat ttaatcaaac aaaattgtga gcttitigag 1260
cagcttggag agtacaaatt ccagaatgcyg ctattagttc gttacaccaa gaaagtaccc 1320
caagtgtcaa cteccaactet tgtagaggtc tcaagaaacc taggaaaagt gggcagcaaa 1380
tgttgtaaac atcctgaage aaaaagaatg ccctgtgeag aagactatct atcegtggtc 1440
ctgaaccagt tatgtgtgtt gcatgagaaz acgecagtaa gtgacagagt caccaaatgc 1500
30 tgecacagaat ccttggtgaa caggcgacca tgettttcag ctectggaagt cgatgazaca 1560
tacgttccca aagagttiaa tgctgaaaca ttcaccitec atgcagatat atgcacactt 1620
tctgagaagy agagacaaat caagazacaa actgcacttg ttgagcectegt gaaacacaag 1680
cccaaggcaa caaaagagea actgaaaget gttatggatg atttcgeage ttttgtagag 1740
aagtgctgca aggctgacga taaggagacc tgetttgecg aggagggtaa aaaacttgtt 1800
35 gectgeaagtc aagetgectt aggecttacct gggecaccac ctggocccec tegagtitce 1860
ccagacccectce gggececgaget ggacagcacce gtgetcectga cecgctetet cctggeggac 1920
acgcggeage tggetgeaca getgagggac amattcecag ctgacgggga ccacaacctg 1980
gattccctye ccaccctgge catgagtgeg ggggcactgg gagctctaca gctecccaggt 2040
gtgctgacaa ggctgegage ggacctactg tcctacctge ggcacgtgcea gtggctgecge 2100
40 = cgggoaggig gotcettccot gaagaccctg gageccgage tgggcaccet goaggeccoga 2160
ctggaccgge tgeotgecgeeg getgeagete ctgatgtcece gcotggecct gocccageca 2220
cceceggace cgccggegoe ccegcetggeg ccecectceet cagectgggg gggecatcagg 2280
gcedgeccacg cecatectggg ggggetgeac ctgacactty actgggeegt gaggggactg 2340
ctgctgectyga agactcgget g 2361
45
<210> 19
<211> 787
<212> PRT
«<213> Artificial Sequence
50
<220>
<223> C-—terminal albumin-IL11 fusion
<400> 19
55 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 30
60
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Ser Ala Leu Gu Val Asp Gu Thr Tyr Val Pro Lys GQu
Phe Asn Ala 515 520 525 du Thr Phe Thr Phe H's Ala
wo 24854288 Cys Thr Leu Ser G n Lys G n 35 530 pa%/Gptbosfiosiel
Gnlle Lys Lys An Thr Ala Lee Val du Leu Val Lys
H's Lys 545 550 555 560 40 Pro Lys Ala Thr Lys du

Hi% J'Q:gl-gll:'e 'ﬂ_{g? AlarValc Vel Asp, ASR FRenHb 3n1568.0 H S
aP uLys & Cys Lys Ala AsmsAsp Lys GQu
Thr Cys Phe 580 585 590 45 Ala Qu Gu Ay Lys Lys
I1kealaVake Alla AlnaTHBerme@ GicALn Alva BreuPE \G1ub85 606 635
Lai® Pro Ay Pro Pré>Pro G1y Pro Proﬁﬂ\rg Val Ser Pro
Asp Pro Arg 50 610 615 620 Al Leu Asp_Ser Thr Val
LypePLEW- PAF AgT eriBE gt 8P &lla §a§ Th%z%}’se%l &35 540
555 Thr Arg G@n Lau Ala Ala G n Leu Arg Asp Lys Phe Pro
5 Bh AL
o B e A &) S 6a0 "6er ogb 80
84 WD 2005/ 054286 PCT/ G82004/ 005091 Leu Ay Ala Lau
Lye meulays BRRO vAlyAValThkakeuThrg Alg Thau TAr G4 alhdfet 65
680 685 1beu Lau Ser Tyr Léu Arg His Val. GHTip Leu
Arg Arg Ala G 5 690 695 700 Ser Ser Leu Lys Thr
Asaat?ysepzns Brd I@Su%%dﬂe; oTht® £a8 A Chy § fr ge 768 7o
715 728 10 Lau Asp Arif%au Lau Arg Arg®au G n Lau

H:L'%rfg %p 258 %{ N (?g—‘xsg ]% 7%150 7é?h5Vai- ﬁPE’Po %‘1‘[1 \Pa{‘lo

rgs r Laui 4y
745 750 15
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
180 185 180

Cys Gln Ala Ala Asp Lys BAla Ala Cys Leu Leu Pro Lys Leu Asp Glu
i85 200 205

Leu Arg Asp Glu Gily 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
290 285 300

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 Leu Pro Ser Leu Ala Ala Asp Phe Val Glu Ser
325 330 335

Lys Asp Val Cys Lys Asn Tyr Ala Glu Aia Lys Asp Val Phe Leu Gly
340 345 350
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Ser Ser Ala Trp Ay Gy Ile Arg Ala Ala Hs Ala lle
Lau Ay @Ay 755 760 765 Lau His Lau Thr

<213> Artificial
ude- bed MeRady,| bkl gl buRi 8-d wshans =4002p 26,xAspr Ala this

Lys Sessd u Val

Sequence

<211> 763

Leu Asp Trp

wo 20005y Arg Ay Lau Lau Lau Lau Lys 20 770 PEa/d8004/005091
Thr Arg Lau 785 25 <210> 20

30 <220> <223> Mature

<212> PRT

Al a HisstArg Phe Lys Asmpdiau Ay du
3515 10 15 Gu Asn Phe Lys Ala Leu Val

Lau Ile Al a
Lephbe\Lg: Gay Ty Aladbye Fh20vpSin3thr ADE @5t €8 IpisoCPhe -
35 40

GA’Asp H's Val LyssPau Val Asn G u2RRl Thr Qu

C
B

45 éf%géaA

fit

L
p Lys Lau Cys

'ghr

¥

1%3 Val

r Val

A
G C&r
Al a Thr

Lau

A T L

65 70 75 BO Arg

pHd Yy o T @Y cBh iMebrAlctin ASR T8 1Y T8l 81k YsnGhis

Gu Pro 50. 8% 90 95 du Argi1asn Ju Cys Phe 43au A n

H s Lys Asp Asp Asn Pro Asn Lau
GlAy §e &be \Giln @rg LPe 51@ Slwalr Asp Xa GhMetAsQy31iTHreuAber

Phe, H's 405 120 125 Asp?A3n G u du Thr PR® Lau Lys

RECRTP TRM N B R RE R

Glu

Pro

465

Leu

Val

Ser

Glu

Arg

545

Pro

Ala

Ala

Len

Ala

625

Thr

Asp

Val
450
Glu
Asn
Thr
Ala
Thr
530
Gln
Lys
Phe
Glu
Pro
610
Glu
Arg

His

Ser

Ala

Gln

Lys

Leu

515

Phe

Iie

Ala

Val

Gliu

585

Gly

Leu

Gln

Asn

Leu

288

Arg

Lys

Leu

Cys

500

Glu

Thr

Lys

Thr

Glu

580

Gly

Pro

Asp

Leu

Leu
660

Asn Leu Gly Lys Val Gly

Arg

‘Cys

485

Cys

vVal

Phe

Lys

Lys

565

Lys

Pro

Ser

Ala

645

Asp

Met
470
Val
Thr
Asp

His

Gln

550

Glu
Cys
L?s
Pro
Thr
630

Ala

Sexr

455

Pro

Leu

Glu

Glu

Ala

535

Thr

Gln

Cys

Leu

Gly

615

Val

Gln

Len

Cys

His

Ser

Thr

520

Asp

Ala

Leu

Lys

Val

600

Pro

Leu

Leu

Pro

Ala

Glu

Leu

505

Tyz

Ile

Leu

Lys

Ala

585

Ala

Pro

Leu

Arg

Thr
665

Glu
Lys
490
Val
Val
Cys
Val
Ala
570
Asp
Ala
Arg
Thr
Asp

650

Leun

84

100 105 110 55 Pro

Ser

Asp

475

Thr

Asn

Pro

Thr

Glu

555

Val

Asp

Ser

Val

Arg

635

Lys

Ala

Lys

460

Tyr

Pro

Arg

Lys

Leu

540

Leu

Met

Lys

Gln

Ser

620

Ser

Phe

Met

M O2,89.10

445

Cys

Leu

Val

Arg

Glu

525

Ser

Val

Asp

Glu

Ala

605

Pro

Leu

Pro

Ser

Cys
Ser
Sexr
Pro
510
Phe
Glu
Lys
Asp
Thr
580
Ala
Asp
Leu

Ala

Ala
670

Lys
val
Asp
495
Cys
Asn
Lys
His
Phe
575
Cys
Leu
Pro
Ala
Asp

655

Gly

His

Val

480

Arg

Phe

Ala

Glu

Lys

560

Ala

Phe

Gly

Arg

Asp

640

Gly

Ala
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Arg H's Pro Tyr Phe Tyr Ala Pro GQu Len Len Phe Phe
Ala Lys Arg 145 150 155 160 Tyr Lys Ala Al a Phe Thr

wo 2695105826 Cys G n Ala Ala Asp Lys Ala Ala 5 265/GBE004065091

Cys Leu Leu Pro Lys Len Asp Qu Len Arg Asp Gu Gy
Lys Ala Ser 180 185 190 10 Set Ala Lys G n Arg Len
Lehyesly% éls@ 2arihen-Gdiylys Bbe @ynQ bed 954200 205
Abes the Lys Ala TrggoAla Val Ala Argsken Ser dn

Arg Phe Pro 210 215 220 15 Lys Ala Ju the Ala GQu
LeVabeuSeer Tys HeenaMaRiTWel ASn [en TEgrAtg drg 35 80 G235
2480 Val H s Thr G685 Cys Cys Hi s GIY/OUAsp Len Len GI u

Cys Ala Asp 20 245 250 255 Arg A GEL ggﬁ
Seﬁy%.erﬁﬁu e T@;?s Y (rASHOGTT ASH et TH Jed
70370 25 Ser Lys [¥n Lys Au Cys s GQu Lys Pro Len Len
Led z&EpLXJ?‘g §§£ L'éhsz-xrgzﬁ%\l 80 28P1eO%ul & Akad Anndalne u
a Asp khesm Pro Ser 290 2955 300
30 Leu AI a AI a Asp Phe Val GQu Ser Lys Asp Val Cys Lys
LeASProlyln Aka pr30Br326p F¥b BR0214AroAPe Lys AspP¥@alPrPhe
Len Ay Neé Phe Leu Tyr J4F Tyr Ala Arg 35825 330 335
Arg H's Pro Asp Tyr Ser Val Val Len Len_Len L(in
Sep| %?IL‘?J:‘F Fre G134@1Y3,Eée @5@ e M %Suﬂﬁ%ﬁlgﬁre%ggy &
Lys Cy q/sAIaAIaAI AspProHlsGIu 355 360 365

Le%%s @k 1%0 %ég' he A% yﬁ@eLMieEr]%ungu\@I

80 4 n ASns e le Lys dn
Aan/s G u Len Phe udan LenGIyGIu 3B5 390 395
ThﬂQ£kg Leu
785
<210> 20
<211> 763
<212>  PRT

<213>» Artificial Sequence

<220>
<223> Mature C-terminal ILl1l-albumin fusion

<400> 290
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 Leu Val Asn Glu Val Thr Glu
35 40 45

Phe Alz Lys Thr Cys Val Ala Asp Glu Ser Ala Glu Asn Cys Asp Lys
50 55 60

)
Ser Leu His Thr Leu Phe Gly Asp Lys Leu Cys Thr Val Ala Thr Leu
65 70 75 BO

Arg Glu Thr Tyr Gly Glu Met Ala Asp Cys Cys Ala Lys Gln Glu Fro
85 90 95

Gln 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 Bla 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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30

35

40

45

50

55

60

Tyr Lys the G n Asn Ala Len Len Val Arg Tyr Thr Lys
Lys Val Pro 50 405 410 415 dn Val Ser Thr Pro Thr

wo2b@BRs¥Mek G u Val Ser Arg Asn Len Gy Lys 420ctiiB20@R05001

55 Val Ay Ser Lys Cys Cys Lys Hs Pro Qu Ala Lys Arg
Met Pro Cys 435 440 445 Ala GQu Asp Tyr Leu Ser Val
e 3l sLen, ASH FRNTHERLOKS o V@l Lan kSpib@nd5E2460s 260 86

2005/ 054286 / GB2004/ 005094553 u Lys Thr Prasval
Ser Asp Arg Val Thr Lys Cys Cys Thr G n Ser 465 470
TyA ys48G: AlePhvalhAshn Avg AsgChr dleydlpher Sas AlaAlau
Au Val Aspi@u Thr 5 485 49?)0 495 Tyr Val Prd’tys Qu

Phe Asn Ala d uThr Phe. T Phe
Cyg fgu hep F’FE IWSL%?SE&&“%% ’5"& ﬂd C”ﬁirg@ GQQa @gg
tys tis : A'Fl;hr an ;15 5 525 Leu Val u Leu VaI
sebY®ia X§ ﬂéoL S s 1AW byS idulcld nykerhe B3P 235
540° ;%S A Moo Asr Aep Phe Al a0l a e vl
G u Lys Q/s Cys Lys 545 550 555 560 Ala Asp Asp Lys
ar@maThie Oys PheT® 218 1Qe By lepsSty S1lpetrovahe 2G°565
5700575 Al a Ala Séi5dn Ala Al a Leﬁl2 y. Leu Pro Gly
Pro Pro Pro Pro 560 585_590 rq @L
gszfprpelaAgbﬂ =12 %ag 2 G LEF ASH Ser Thr‘h S‘?/a%‘i N gs
800 605 Leu Thf°Arg Ser Leu LedAla Asp Thr Arg

=% 15 %L.JS 5 81.'13 S E
AR g a0 S50 a2

630 635 640
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 Asp Asp Glu Met Pro Ala Asp Leu Pro Ser
250 295 300

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 Léu 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

Gln 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 Len Asn Gln Leu Cys Val Leun His
450 £55 460
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Thr Leu Ala Net Ser Ala Ay Ala Leu Gy Ala Leu dn
Leu Pro Ay 35 645 650 655 Val Leu-Thr Arg Leu Arg
wo 20585089 Leu Leu Ser Tyr Leu Arg His Val 66BcBeB260EB05091
40 Gn Trp Leu Arg Arg Ala Ay dy Ser Ser Leu Lys Thr
Leu Au Pro 675 680 685 du Leu Gy Thr Leu G n Ala
5 Uc Q ng':_hr7gg1 Séé
‘jég%slfgﬂf ﬁﬁéﬁ vgﬁl\le?ié{é}ﬁ%l %r%gfg% ﬁlﬁg iltggu %?OYGI n Pro ReO
Pro Asp Pro 705 710 715 720 Pro Ala-Pro Pro Leu Ala
LePralPron 8eg rSerPAl 8yTrgheGhyr Gly HepbeGlAy §Fabrsp26173Br 735
5 Ala Ala His4ba |le Leu Ay &Y Leu His Leu TAPS Leu
Asv% Trp Ala 740 745 750 55 Val Arg Gl)é Leu Le ?eu
TYE SRLLE TH GARgPiteds™ 758 ?ﬂ%bm%fh? b o%zL‘Jfo 1886
PCTI GB20647 005091 d ai ns . An al bum n fusion protein
10 mé rf Egulé'eilé'lu Q-Efs %l&rm% Qe ¥ Blgint hef @ef,
and atpumn, or a fraggent or variant tshereof. 5 2.
The al bum n fusion protein of claim1, wherein the
Leh Lral lciw nhunan bis His Ly3. PAN Lak e Bhof gk oy Fot éen
acording to Claime35or 2, conprisipf an al bumin
15 fused to IL-11. 10 4. The al bum n_fusi on protein _of
Lyartapfac ¥at dgechsh e viHer &t FRhe’ 3 L9 18 Cofuinih ?36’5
54p1-11. 5. The afBlnin fusion protéin of claim1 >°°
erein the al bum t L4ty rQl.o t in
Lo PEEEH BT RO Py Bpe! R, W cilieny BvBIRORG, vaE
thereof, conpared 15 to the in vivo half-life of
a1hlm1dlse061R finagnenty aiyvedd @pd diRereofrroi rcaslymused
state. 6580he protein of &tmim5, whereby iife
hal f-1ife of said album n-fused IL-11 is extended at
25  prp gt VE- Fet Provetr Phe Aral #14 Fle 1ok Bk Sgg-?ﬁ!ﬁf VatRKitHg

the |?¥ked 20 al bum rf%? 6
Leu Thr Arg Ser Leu Leu Ala Asp Thr Arg Gln Leu Ala Ala Gln Leu
610 615 620
30
Arg Asp Lys Phe Pro Ala Asp Gly Asp His Asn Leu Asp Ser Leu PFro
625 630 635 640
Thr Leu Ala Met Ser Ala Gly Ala Leu Gly Ala Leu Gln Leu Pro Gly
35 645 650 655
Val Leu:Thr Arg Leu Arg Ala Asp Leu Leu Ser Tyr Leu Arg'His Val
660 665 670
4) Gin 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
45
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 Giy Ile Arg
50 725 739 735

Ala Ala His Ala Ile Leu Gly Gly Leu HBis Leu Thr Leu Asp Trp Ala
740 745 750

55 vVal Arg GLly Leu Leu Leu Leu Lys Thr Arg Leu
155 760
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7. The protein of claim®6, whereby the half-life of
said al bum n-fused IL-11 is extended at | east 10-fold

kydghe half-life of the IL-11 Iacking theplirpkfdosnosoo

WO 2 . .
gﬁé@um n. 25 8. The protein of claim7 whereby the

hal f-1ife of said al bumn-fused 1L-11 is extended at
| east 50-fold over the half-life of the IL-11 | acking

Claime |inked al bunmin. 9. The al bumin fusion protein of
claim1l wherein IL-11, or a fragnment or 30 variant

1. t heheoflbuiin fuswmdproteie venmrisisgniindib OF 2 AF3EmANH, O ofariaRb
N-ternmipus .of t fragnment i ant -of al bum n. 88

theti 0D ERURIS R PO IO BBERS 10 The al buni n
fusion protein of claiml wherein IL-11, or a fragnment
or variant thereof, is fused to th -t er.m nus

2. 2 b FbuBin Eren Ryl sl gs WRES R dbrare PR Lng
of albumn. 5 11. The al bum n fusion protein of claim
1 wherein IL-11, or a fragment or variant thereof, is

3, fusad dlbuain fuxier padteinegicordingf tal@eind d, onE, aenipmsEEnan
region of a _ fragnment or variant of albumn. 12. The

albymp st odstlon protein of claim1l wherein IL-11, or a
fragment or 10 variant thereof, is separated fromthe
al bum n or the fragnment or variant of albumn by a_ .

4. | i nfkee albhfin Tisdommptudein of faup porvegingtcddim, gfhegsy the [L-11 1s
precegili ng claimwherein the in vitro biological

hugas {lyi l-y of the IL-11, or fragnment or variant thereof,
fused to al bumn, 15 or fragnment or variant thereof,

is greater than the in vitro biol ogical activi t% -
5. | L- The albumid fusipreprotedy ofeleio hiwheneln de albpmihas fhe ¢oEHY

state., 14. . The al.bumn .fusio [ ' '
to Sl e E g o0 SiTaRan L paflin Mk dt RS
to e AL PRalfROBENL-10F ov@fiagfibnt fevadfy tHarsefit en unfused
al bumn, or 20 fragnent or variant thereof, is
stafgr eat er than the in vivo biological activity of IL-11,
or fragment or variant thereof, in an unfused state.
15. A nucleic acid nolecule conprising a

6. pol Yaugtrehiddelsaetieectanthe ditfdife of eaidl divmin-fussi Gall
_ protein of any preceding clai 18. vect or .
is @’étﬁ%@quﬁtnl‘j’aﬁhéfﬂéww %J}akﬂh%]l %%a*eeﬁo‘ﬁfclla ithe Hinked

st cell ‘containing the nucleic acid nol ecul e of

cfaim15. 30 18. A nethod for nmanufacturing an al bum n
fusion protein of any of clainms 1 14, the nethod

;. COMBEL st ng (@) orovi ding. o nvcl el 5kl SQIRLLAKRSIE
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 [I-111s
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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sequence encodi ng the al bum n fusion protein
expressible in a cell or organism 89 WO 2005/ 054286

wo 20ski5698¢004/ 005091 (b) expressing the nucl eipgragsMod/dhsoot
the cell or organismto forman al bum n fusion

protein; and (c) purifying the al bum n fusion protein.

19.. . The, net had. of cl ai m:18 .wh in. I ] i
10,5, 6T ROPBLLRBI BB R pr e § asao 2B e BoEh o
vareh® b, 1H8deRi 1B thb & yeastusi & Gbyads yt did Crtetrihiic bErihe

21. The nethod of claim 19 wherein the yeast is

fraghent o5 yarint ofplbeiFet ent . 10 22. The nethod of Caim
18 wherein the albumn fusion protein is expressed in
a mamalian cell in cell culture. 23. A conposition
5 j11.conphd sibogirt RAeial brmdin dfudiion] prledreinnlell,amya dragmeht or

| ai 1 - ; . :
et e e Db B R R Hag8 o
fia Q{{g}pm{a&@gp#m_ei n of any one of claims 1-14 and a

armaceutically acceptable carrier or excipient. 90

12.  The albumin fusion protein of claim 1 wherein IL-11, or a fragment or
10  variant thereof, is separated from the albumin or the fragment or variant of

albumin by a linker.

13.  The albumin fusion protein of any preceding claim wherein the in vifro
biological activity of the IL-11, or fragment or variant thereof, fused to albumin,
15  or fragment or variant thereof, is greater than the in viiro biological activity IL-11,

or fragment or variant thereof, in an unfused state.

14.  The albumin fusion protein of any preceding claim wherein the in vivo
biological activity of IL-11, or fragment or variant thereof, fused to albumin, or
20  fragment or variant thereof, is greater than the in vivo biological activity of IL-11,

or fragment or variant thereof, in an unfused state.

15. A nucleic acid molecule comprising a polynucleotide sequence encoding
the albumin fusion protein of any preceding claim.

25

16. A vector comprising the nucleic acid molecule of claim 15.
17. A host cell containing the nucleic acid molecule of claim 15.
30 18. A method for manufacturing an albumin fusion protein of any of claims 1-°

14, the method comprising (a) providing a nucleic acid comprising a nucleotide

sequence encoding the albumin fusion protein expressible in a cell or organism;
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(b) expressing the nucleic acid in the cell or organism to form an albumin fusion

protein; and (c) purifying the albumin fusion protein.

19.  The method of claim 18 wherein the albumin fusion protein is expressed in

a yeast.
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 cultore.

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 amy one of claims 1-14 and a pharmaceutically

acceptable carrier or excipient.
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