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Background of ihe Invention

10 Angiogenesis, sometimes called neoangiogenesis, is the development of new
blood capillaries and vessels.

This process oceurs normally in a number of biological situations, including
fetal development; menstruation; ovulation; placental development; and the
development of collateral blood vessels in areas of disease or ischemia, nerve

15  regeneration, bone growth, and wound healing. All these events, especially fetal
development, require the very rapid growth of endothelial cells and their migration
and differentiation into a complex network of vessels. ‘

In the normal adult, however, with the exception of the aforementioned
biological events (that usually turn on and off within one to two weeks of initiation),

20  angiogenesis is not needed and endothelial cells are quiescent.

Generally, endothelial cells regenerate very slowly, turning over about once
every three to four years. The endothelial cells have not lost the ability to divide;
rather, they are held in check by a complex balance between endogenous stimulators
and inhibitors of angiogenesis. '

25 The concept that new blood vessels are needed for tumor growth and
metastases was put forth by Folkman in the 1970s. Within the past seven years,
Folkman’s lab has discovered several peptides and proteins that could inhibit

CONFIRMATION COPY
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- angiostatin, endostatin, and small peptide derivatives of collagen and

ot her basenment menbrane proteins. These therapeutic agents offer a new way
to attack cancer by attacking the vessels that feed the tunor cells rather

~than attagfg @xaeidge tunor cells directly. 5 In conventi opgdmasidsszunor
t herapy, chenotherapy targets the high growh rate of the cancer cells and

~is.often tailored to target specific oncogenes or receptors expressed by a
subtype of cancer or an organ-specific gancer. Because tunor cells are

i nherently genetically unstable, they often circunmvent chenotherapeutic
agents, either by changing their genetic nmakeup or by beconing drug
resistant. Sengibgontsys, sapentlsent engipriating pwlosthfin cnd seall quptidst degivetiysarof i cul ar

type of canc different organ site. A second
£l gglklms angﬁsteﬁq%%{ﬁcﬁ é%rérat%n

bi g di sadvantag py i's the severe toxicity to nornal
cell s that have aThnsghharai:temmagedtswf@r @mepeivhis ts atzlbk asndst bp ditauithgbtbee mar r ow

(cells: 9astr oLabentl Rl us ol B oblooALALDR AL dRLLGhes. 19, Thus.

t he b| ggest i1 SSUes~ facin era ecificity
(resulting in toxhncoswdmmeﬂfaﬂtmlm))r thethpylrahgmotbsisy trgets thebigh geovah rite gh
t unor - cel | ation ra

Q dTar t;carélgwgn[dgthecllal cells may circunmvent

t hese probl e nefOREy*UF &8 6%? RS ed %PSﬂﬁ%uonﬁ%tea%“t%{t’ie&ePg‘HFead
Bec?usg eﬂdotakméssai b}Czebbl!biS}{péﬁf mbeﬂ’t@raﬁai'éay-speglﬁicpfa@det fB%bafseturxhd?eyilimye not
evol ved the adaptive ahility tQ nutate rapi re |l ess

devel op drug! ﬂiégp@f enetcallyjhyteble, by oer bt abisdpEoBrpnsde syt eﬁ her
endot hel i al  g@lchsgdls 1éif bOIAR makON O bShdcRing Bud RSisGAMTESimilhrly, age@E t ai n
that the respond simlarly to biochemcal signals_and stimuli that

trigger Fhapriaesr effcEie aerinsho8e irEicler Gpe Ofsca%sfall PEYBY Y Bnd
clinici ans Caﬂfe%hbl%yﬁm& more uni versal approach to cancer treatnent by

. targeting the endothelial cells rather than the tunor cells, with the
potential of circhmesndibigdisadyaniesesipsiandard chesatherany ipihesaveas oswsitated wi t h

chenot her apy normal cells that have a high rate of division——celis such as blood and bone marrow
cells, gastrointestinal cells, and cells of the hair follicles.

15 Thus, the biggest issues facing chemotherapy today are lack of specificity

 (resulting in toxic side effects) and drug resistance because of high tumor-cell
mutation rates.

Targeting endothelial cells may circumvent these problems and may also offer
a means to combat metastatic spread. Because endothelial cells do not normally

20  proliferate, they have not evolved the adaptive ability to mutate rapidly and are less

| likely to develop drug resistance.

While considerable debate exists over whether endothelial cells at different
organ sites are the same, it is certain that they respond similarly to biochemical
signals and stimuli that trigger their migration and proliferation.

25 Thus, researchers and clinicians can achieve a more universal approach to
cancer treatment by targeting the endothelial cells rather than the tumor cells, with
the potential of circumventing the nonspecific toxicity often associated with
chemotherapy. l

Antiangiogenic drugs affecting the genetically stable endothelial cells are also

30 less likely to engender drug resistance.
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also 30 less likely to engender drug resistance. 2 7 JUL 2006 WO

03/ 066085 PCT/ | B03/00433 3 Lastly, anti-angiogenesis therapy is designed
to "starve" the tunor and elimnate the vascul ature necessary for

nmet ast at i gypyRads Specifically, unlike existing cancepcihRianrses, which
target the tunor, agents that inhibit tunor angi ogenesis-like endostatin-

woul d target the tunor's life-support system Effective treatnent with 5
angi ogenesis inhibitors should result 3n tunors too "starved" to grow

| arger and should prevent existing mcronetastases that have broken off
fromthe primary tynor from devel oping the vascul ature to grow into

clinically signi¥E&ntntr-ieneeoesisnthaday o glesishuede “stayentle dgmed2ehuse

regressi on gimiashy aRCASUMIHIrIBERs F meRiteidBiAs! 85k FicalfpeAlaSxihgy Wwould
be highly specific to tunor blood vessels, their use could avoid damage to
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control theVoHdankigaty spectiigty tudor pload vesselse the ugsroopid 3veit damage o™ et unor) but
al so ati1@i s¢efinindshd Ssoc(apRisRIstAm&eS) . Surgery, 20 radiation therapy, and
chenot herapy are the majqr, fools ailable to acconplish these goals, but
the high nortal i%%ﬁl%ﬁgﬁiﬁqé‘?@d’?wﬁﬁ%[%gﬁ%% VETIQHIAUES RHFABELTt he
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] ) Yy I
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15  aggressive chemotherapy. In addition, patients known to be genetically susceptible to
cancer could take angiogenesis inhibitors as preventive measures.

The vast majority of cancers are diagnosed late in their natural history.
Consequently, in most patients, oncologists must control the disease not only at its
site of origin (the primary tumor) but also at distant sites (metastases). Surgery,

20  radiation therapy, and chemotherapy are the major tools available to accomplish these
goals, but the high mortality associated with many cancers underscores the
inadequacies of these treatments.

In each case, these treatments fail because of the following reasons:

o The toxicity of the treatment outweighs the effect that the therapy has on

25 the disease.

o All cancer cells are not eradicated by the treatment becanse malignant cells
develop resistance to radiation or chemotherapy or are too widely
disseminated to be treated by radiation or surgery.

Cytotoxic chemotherapy often requires the oncologist to balance the

30 treatment’s efficacy with its morbidity. Although pharmaceuticals derive their power
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dissem nated to be treated by radiation or surgery. Cytotoxic chenotherapy
often requires the oncologist to balance the 30 treatnent's efficacy with
its norbidity. Although pharmaceuticals derive their power 2 7 JUL 2006 WO

03/ 066085 wrsslok&@s3/ 00433 4 from their system c effectper/ioboluexi C
chenot her apeuti cs-nost of which single out actively proliferatirig

cell s-al so destroy normal cells that divide rapidly. The destruction of
both normal and cancer cells produces geveral unwel cone side effects: 50
Anem a and neutropenia Goss of inmune cells [thronbocytopenial), from

- destruction of bone marrow. * Nausea and vom ting, fromdanage to the

gast r oi nt estorfthelri sykdghic effectipaibtontc dnbihbapdutiGl afost 3 RARGGAOithe
radj ati on, and cytotoxic

nervous system 10 The_ current therapies-suyrgery,.

chenot her apfSHaY@rling el -calse '?tr"?’l“%réﬁaﬁﬁlﬁﬁ g’&%‘}{Hﬁ%ﬁp‘&y i s possible using
these nodal itiesThd tes&R&IHR of GEthtialtdad cae b ipPiubdsr e 4l ndRIcexmeNent s
will require exploitation of know edge of cancer's nol ecul ar pat hogenesi s.

J. Fol kman' §i9% 8%8CiKew Engl and Journal of Medi ci ne paper (volunme 285, 15

page 1183-1186) intmﬂﬁmﬂntemoﬂeﬁe@ogmtimﬁaﬂgé&%mo&ﬁ@eﬁ{a@)&%ﬁ' to the
pat hogenesi s of cancer and suggested that normal tissues that interact with
the turnor night #eststioedfdopgmagiawi cancer therapy. Preclinical efficacy

studies in the pli MGGl Bl onkHRGEAIEIA0RE 0o IRLAR] Ah4g. B16 xenograft

studi es denonstrated turnour stasis OW ng-subcut aneous _

admi ni stration of¢ érdbstfasir follidlesnunohi st o-chem stry denonstrated that this
effect was nediated, thro the inhibition of tunmour angi ogenesis. Wen
endost atin therépg)afnragﬁté FRETVHS ST nued, the tumpurs remmined in a
dormant igt ate, abkk curfpDhtrapies-y sgergMbdiense ad cyidtbigic ERGh@hangeIfet OXi C
effects were seeeg].S | ndeed, this |ack, of tgféi city was agai.n shown in formal

t oxi col ogy SHRfaY gml[:q:{dgcaﬁ%q%ﬁ%p}u&lg ehE pysible using”these modalities. It seems

certain that achieving further improvements will require exploitation of knowledge of
cancer’s molecular pathogenesis.
J. Folkman’s 1971 New England Jouwrnal of Medicine paper (volume 285,
15 pape 1182-1186) introduced ﬂ‘ae idea that angiogenesis was critical to the
pathogenesis of cancer and suggested that normal tissues that interact with the tumor
might be targets for anticancer therapy.
Preclinical efficacy studies in the primary Lewis lung carcinoma and
metastatic B16 xenograft studies demonstrated tumour stasis following subcutaneous
20  administration of endostatin. Immunchisto-chemistry demonsirated that this effect
was mediated through the inhibition of tumour angiogenesis. When endostatin
therapy ireatment was continued, the tumours remained in a dormant state, and
importantly no evidence of drug resistance or toxic effecis were seen. Indeed, this
lack of toxicity was again shown in formal toxicology studies, thus demonstrating an
25  immediate advantage over many of the anti-angiogenic compounds in development at
present.
Data produced by other research groups, including the NCI had failed to show
any anti-tumour effects. However, the reasons for the conflicting results were
identified and the NCI now appears to be satisfied with the anti-angiogenic properties

30  of endostatin.
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devel opnent at present. Data produced by other research groups, |nclu‘d|
the NCI' had failed to show any anti-tunour effects. However, the reasons
for the conflicting results were identified and the NCI now appears to be

sati sfi edw dnekdde anti-angi ogenic properties 30 of engepimbidiss 2 7 JUL
2006 WD 03/ 066085 PCT/| BO3100433 hi July 1999, the FDA approved the

| nvesti gati onal New Drug (IND) application for endostatin for the
treatment of patients with solid turnoyts, enabling the NC and EntreMed
toinitiate the three planned Phase |I clinical studies with the

reconbi nant protein. 5 The first study was initiated in Septenber 1999 at
t he Dana- Far ber Ifahderi999,ntei FDAeapmdesthanMVeBngatanehﬁ\kW\Drﬁg Va¥bpus solid

tumours. T . n oth Ph se.l.cli n| st udi es ich were
conduct ed 'ﬁp@%@oﬁﬁge%géﬁﬂ&%gg e’ to Hateﬁgu t]:’0 tﬁmf)?irg WP@% sity of
W sconsi n. tBalNGnrnhd Pneelded adinitiitd gheltlnrbdf phﬁmw%asmsﬁﬁn@f studindasthakd n for 28
day cycles, w th the ati ents at the Boston and W sconsin centres 10

rermai ni ng GRCEHER %W@ “hily dose of drug whilst the patients. at Houston
recei ved lncr ea&mrrgstokmgswd mﬁiawdtmv@p{embbmu%valtﬁe Dhnd-Rabel sgrse was
stable. Pr mnary results %mg ed‘frs\?\%}héhe StUd’ht in the gl patients
admi ni st er BStmé‘ﬁdB osiop A Pef H&ToY dUBHF-ehitts NEL spangarad st ween f our
and twel ve dgimditPhasedfcliniesldaslied thithtyigs aiductbd ¥ehOAnddidniOnBbef €ep@é ient s had
stabl e disease for a mninmmof 15 four nonths, with two of these patients

recei ving tHEPFWBE Bie Unbyessityiod fVisoonsip datisnts regetyekelaily ingravenonudeseeef at t he

Ander son CefbisatinFied 26 QAP BYdAG, $ARWRIpaients 120 Me B&RM anl SFHEIHs AN ehiled h€ T UMDUr
bl ood fl ow within patl ents adm nistered endostatin. This observation was

cor r obollat egmpipinghen bajsewe shatly dofe o depndilst the paientsapl Bevsimokesivadhat af t er
56 days of ﬁﬁgﬁﬁ’tﬁ%ﬁg %@l?tt&%mnte kf%ﬁe&l&%semf%%g&b fo ow 20 through the heart
ge

was unchan |ow in the tunmours sone of the patients was
reduced. A dosePraininay ressHutsppited om dh ﬁedlwam the ] (patitritnedmigistsydn f act or

(BFG) and asitha SRRl LRl 28485 VEET o hRKEL AR, 20

observed. aht nmaj.or- t oxi € si cts were reported in any of
t he st udi e@némﬂthtm therapy. Five of the twelve patients had stable disease for a minimum of

15 four months, with two of these patients receiving therapy for more than 12 months.
 In the trial conducted at the Anderson Centre, PET scanning showed a
significant reduction in the tumour blood flow within patients administered -
endostatin, This observation was corroborated by the University of Wisconsin study
which showed that after 56 days of endostatin treatment, whilst the blood flow

20  through the heart was unchanged, the blood flow in the tumours of some of the
patients was reduced. A dose-related reduction in urine basic fibroblast growth factor
(bP'GF) and vascular endothelial growth factor (VEGF) levels was also observed.

Importantly, no major t'o;iié side effects were reported in any of the studies and
~ drug resistance did not appear to be a problem.

25 The combined data from all three Phase I clinical irials showed that although
endostatin was well tolerated, only two out of the nineteen patients enrolled continued
to receive the therapy whilst twelve patients were taken off the study due to disease
progression, and a further five patients voluntarily withdrew from the studjr.

EntreMed has one ongoing Phase I clinical trial in Europe that is assessing the

30  continuous infusion and subcutaneous administration of endostatin.,
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cells, animals were treated for 11 days with angiostatin. This treatnent

reduced | un@yiimiie BLKEESSHPNEINE 80% 15 EntreMed conpl eted prccli nical

toxi col gy and phafisRsnl Qa¥mER Nk tlsodbdn SURRi bt RaeRit WP Apgdrkgat i on in
Decenber 1999. This application was accegt ed by .the FDA_ in February 2000,

and the fi refreriar ef fhe spRinA don bogh YE(FF o SEBF gHiG gen geremEueak Y% a

monot her apy B i iR Hhdd Bk a2A% Bi6 BB RBGstH8S h6ld Othredni versity
Hospi t al inS P |f%%?dgﬂ%la. IIIZI% EntreMed Iinitiated a sec%nd trial i?l July 2000

at the saneddyosfien the, injoeionuef] thk &xmam delds, animals were dregtedidyr 115 dpiviEish i gati ng

L he product ar%?os&ﬂﬁ.t Tﬂifs RGN ARES Rﬁg\‘ﬂe@a@tases by 60 — 80%.

15 EntreMed completed preclinical toxicology and pharmacology results and

. subrmitted an IND application in December 1999. This application was accepted by
the FDA in February 2000, and the first Phase 1 clinical study investigating
angiostatin as a monotherapy was initiated in March 2000 at the Thomas Jefferson
University Hospital in Philadelphia.

20 EntreMed initiated a second trial in July 2000 at the same hospital, but unlike
endostatin, this study is investigating the product as part of a combination with
radiotherapy in patients with advanced cancer. In both of these studies, angiostatin is
being intravenously administered. |

A Buropean study for angiostatin began in November 2000 and is looking at

25  the tolerability of Angiostatin when administered subcutaneously.

Summary of the Invention

The invention relates to proteins comprising anti-angiogenic peptides or
fragments or variants thereof fused to albumin or fragments or variants thereof.

These fusion proteins are herein collectively referred to as “albumin fusion proteins of




radi otherapy in patients with advanced cancer. In both of these s@ugligs.2005
angiostatin is 'being intravenously adm ni stered. A European study for

angi ostatin began in Novenber 2000 and is looking at 25 the tolerability
of Angiostatin when adm ni stered subcutaneously. Summary of the Inventio
The invention relates to proteins co i sing anti-angi ogeni c peptides or
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thereof. These fusion proteins are herein collectively referred to as
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nucl ei g  agiclsc aid modeiihs encating thetattoosin Fisiomfiotang dletha inyentien. fag avedn

~proteins of the invention, using.these nucleic, aci.d V. or host
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i nhibiting {Gror - nduce angi ogenesi s; inhibiting growth of or pronoting

- regr essi orusixg thpse mmteje acidrvectemandfasthasitcgies; and for treating cancer,

di abetic retinopathy, progressiyv cular . i r j d
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arthritis and aH® seases he T'nvention also relates
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angi ogenes tafté‘?eﬁf 2%@3?%%3%%%“ c%g%;%loﬁiéééétigﬂiegﬂﬁgﬂm%f pﬁi‘agrrlé(}b%? ﬁ%glggro? "
i provi ng §hensahesol thegnabidietiing and ahengiagmiesingilggédiseasgept i de. 20 Bri ef
Descri ption ‘of ”tl“{xlee inegl?t\i,gnnzgsso relates to methods of targeting an antiangiogenic peptide to
15 the inside of a cell or at cell structures in a mammal; methods of targeting the albumin
fusion proteins of the invention tora cell type, target organ, or a specific cytological or
anatornical location; methods of diagnosing an angiogenesis related disease or
disorder in a mammal; and methods of improving the scheduling of dosing of an
antiangiogenic peptide.
20

Brief Description of the Drawings

Figure 1. DNA sequence of the N-terminal endostatin-atbumin fusion open

reading frame. (This DNA sequence encodes the primary translation product and,
" therefore, the first 72 nucleotides encode a 24 amino acid leader sequence which is
25  removed during secretion from yeast in the examples herein).

Figure 2. Amino acid sequence of the N-terminal endostatin-albumin fusion
prote'm. (This amino acid sequence represents the primary translation product of the
DNA sequence shown in Figure 1 and, therefore, includes a 24 amino acid leader
sequence which is removed during secretion in yeast. Thus, the protein sequence

30 does not represent the sequence of the protein used in the tumor inhibition examples

herein).
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reading frame. (This DNA sequence encodes the primary translation product
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sequence which is 25 renoved during secretion fromyeast in the exanples
herein). Rddsogsogs AM no aci d sequence of the N-term naperasosnesss
endostatin-al bun-tin fusion protein. (This am no acid sequence represents
the primary transl ati on product of the DNA sequence shown in Figure | and,
therefore, includes a 24 am no acid | eader sequence which is renoved
during secretion in yeast. Thus, the %r otei n sequence 30 does not represent
the sequence of the protein used in the tunor inhibition exanples herein).
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Figure 4. Am no i uence. .of the C.termnal.al bunin-endostatin fusion
orover b (SHeRe IR el 2 SRR creD 5P A SR, Bo e 5 PRRE s on
product of retnbecd doiNAg sSefgtendensyeasiin tha ekimplesheiggnd, therefore, includes a
24 am no acid l.eader, 10 sequence which.i s, renoved durin cretion in
yeast. Thus. .t HARBE 4t PHDS A SRBIT R ot RoPriB b bR BE e of « e
protein usgstein (ThR akdiidicid Busict kResexd Ml eEnarNehdldfibn pfodgetref the DNA

sequence of the N-terpmnal angl ostatin(non-glycosylated)- alQunin fusion
open readi A feqrRRoe § Wi}@uﬁég@ﬂ it ﬁla‘:(r eﬁedg’géé%fe%@é %ffn)lft ﬁ@dﬁsﬁd@rm nal
angi os{@t i RENGBe wlEHCIO S¥hked Buriak RedRtdnl iSjea. PR ethd prdtéifl UkQuefiee DNA

sequence of the C-term nal al bum n-angi ostatin(non- _gl%_c_osyl at ed) -fusion
open readi c}@s Rotggpresent the sequence of the profein used in the tumor inhibition examples

herein).
Figure 5. DNA sequence of the N-terminal angiostatin(non-glycosylated)-
albumin fusion open reading frame.
15 - Figure 6. Amino acid ‘sequence of the N-terminal angiostatin(non-
7 glycosylated)-albumin fusion protein.
) Figure 7. DNA sequence of the C-terminal albumin-angiostatin(non-
| glycosylated)-fusion open reading frame.
Figure 8. Amino acid sequence of the C-terminal albumin-angiostatin(non-
20  glycosylated)-fusion protein.
Figure 9. DNA sequence of the N-terminal Kringle5-(GGS)4GG-albumin
fusion open reading frame.
‘ Figure 10. Amino acid séquence of the N-terminal Kringle5-(GGS)4GG-
albumin fusion protein.
25 Figure 11. DNA sequence of the C-terminal albumin-(GGS)4GG-Kringle5
fusion open reading frame.
Figure 12. Amino acid sequence of the C-terminal albumin-(GGS)4GG-
Kringle5 fusion protein. ‘
Figure 13. 4 - 12% Gradient SDS Gel and Western Blot: A. Colloidal Blue
30 Gel. B. Anti-endostatin Western Blot. C. Anti-HSA Western Blot. |




Figure 8. Amno acid sequence of the C-tertuinal albumli-angiostgts ni;0%0s
20 gl ycosyl ated)-fusion protein. Figure 9. DNA sequence of the N-term nal
Kringl e5- (GGS) 4GG- al bumin  fusion open reading frame. Figure 10. Anmino acid
sequence of the N-ternrinal Kringle5-(GGS)4G& al bumn fusion protein. 25

Figure 1llydPMhssgiuence of the C-term nal al bum n- ( GGS) défasbiedasangl €5
fusion open reading frane. Figure 12. Am no acid sequence of the Cterm nal

al buni'in-(GES)4G& Kringleb fusion protein. | Figure 13. 4 - 12% G adi ent
SDS Gel and Western Blot: A Colloidal gBlue 30 Gel. B. Anti-endostatin
~Western Blot. C. Anti-HSA Western Blot.” 7 JUL 2006 WD 03/ 066085
PCT/ 1 B03100433 9 Figure 14. Figure 14. Mean endostatin concentrations SD,
following s.c. &jgold catFigme 1K §doae eddostabn gomcentifiondMea s De i sting 3.0
concentration LS&) followng i.v, application. 5 Figure 16. PK Dat a.
Treat ment =“BP{BPM nal - endostatin 72h, route = s.c., |oading dose = 1.8,
mai nt enance doseFigufe 5. AFighit d 51 MeaRknfatatin cliiceatating ++~ D, following i.v,

term nal -endost atin 2411, route = s.c., |oading dose = 1.5, nuaintenance
dose = 0.5 EPRIfAEO™8. PK Data. Treatment = N terminal -endostatin 72h, route
= s.c., 510 | oadrnpgreddpsePR Data MHirEHBORREE @0SRalendostitifl U fould= sk Dat a.
Treatnment = N term nal -endostatin 24h route = s.c., |oading dose = 0.8,
mai nt enance [R9EE dosqyT 24, paigiepancodose k2 cacy of al bumi n-f Li sed- endost ati n

and cl assi c endogigatd 7.1 PKaDaH] UhéHith@R ~AES@inihdilddESRatinAldh, FRRCENRL,at i ons or
dosages for the fusions are related 15 to endostatin equivalents. Figure

21. Tunor vétading dass el 5 paichense de =S Pc-3 with al bumi n-f ased- C
Figure 18. PK Data. Treatment = N terminal-endostatin 72h, route = s.c,,

10 loading dose = 1, maintenance dose = 0.9 .
Figure 19. PK Data. Treatment = N terminal-endostatin 24h route = s.c.,
- loading dose = 0.8, maintenance dose = 0.25
Figure 20. Efficacy of albumin-fused-endostatin and classic endostatin in a
migration-assay (HUVEC)-. All concentrations or dosages for the fusions are related
15  to endostatin equivalents. ,
Figure 21. Tumor volume after treatment of Bx Pe-3 with albumin-fused-C-
terminal-endostatin s.c. Control = 0--—-0; 1.2 mg/kg/72 h = D—-[J; 0.5 mg/kg/24 hr =
oo, All concentrations or dosages for the fusions are related to endostatin

equivalents.
20 © Figure 22. Tumor Volume after treatment of Bx Pe-3 with albumin-fused-C

terminal-endostatin s.c. Control = 0—--0; 0.4 mg/kg/72 h = ¢---—-¢; 1.2 mg/kg/72 h =
O----1; 3.6 mg/kg/72 h = m--—-m. All concentrations or dosages for the fusions are

related to endostatin equivalents.

Figure 23. Tumor Volume after treatment of Bx Pc-3 with albumin-fused-N

25  terminal-endostatin s.c. Control = w----m; 0.8 mg/kg/72 h=0---00; 0.75 mg/kg/43

hr=g----0; 0.4 mg/kg/24 h=e--—-e, All concentrations or dosages for the fusions are
related to endostatin equivalents.

Figure 24. Tumor Volume after treatment of Bx Pc-3 with albumin-fused-N
terminal-endostatin s.c. Control = 0--—0; 0.25 mg/kg/48 h = A--—A; 0.75 mg/kg/48




te.rmnal -endostatin s.c. Control = o0 ---- o; 1.2 rng/kg/72 h = 02-7 yuL 2006
0.5 nmg/kg/24 hr = 0 ---- 0. Al concentrations or dosages for the fusions
are related to endostatin equivalents. 20 Figure 22. Tunor Vol une after
treatnent of Bx Pc-3 with al burnin-fused-C term nal-endostatin s.c.

Control =yt gare6089: O0-4 Mo/ kg/ 72 h = 1.2 mo/kg/ 72 h = ferpgespdeds 3. 6
nmg/lcg/ 72 h = m---- m Al concentrations or dosages for the fasions are

related to endostatin equivalents. Figure 23. Tunor Vol une after treatnent
of Bx Pc-3 with al bum n-fused-N 25 tetm nal -endostatin s.c. Control w ----
n;, 0.8 ng/kg/ 72 b=0O---- 0; 0.75 ng/kg/48 hr=o0 ---- o; 0.4 ny/kg/24 h=*
~--- Al copceptrati ong -R6/.desanes Af oy LRReAHELANG @Bdes fR i Rioh
endostatin eqﬁ"ljva ent’s. g%é/gure %4. Tunor Vgrf ume after Bsr' eat nent 0o Bx Pc-3
wi t h al bum mre fdlatebid-ehidostasinreqwiailesndost atin s.c. Control = o ---- o0; 0.25

poTl 1803/ 00433 F3FTR 25 SRS PACE @S8R bk e SRy ot KRS
concentrati ons digwtegag&®&steorBibtemalysis oDfgermanab s Aapiodiatio endost atin

-equi val ents. Figure . C-termnal r Angi ostatin.purified on
SP-FF i gur e S8 ed: ol RO LT ANaIE EloT e AR T AR D at . 5
Fi 1g:g.uret 2t7 aﬁ&)SlstB;M-ﬁ. . bmgmyfﬁasﬁpm&ﬁﬁs: s_upelr:_nat ant %;;g (g);Slng al buni 3 or
antiostati~n-al hum n iQn proteins. Figur =D). JAmi no acid sequence
of a mature for MR R%Fﬁal“gﬂ?ﬁor?m %%ngfbmﬁﬁm TR PTAUBAY 9HP 0t i de
-encodi ng i t(SEBED NO: ¥ andla Polyddeleaiideadcdascit (SBQ DNNOtIA.he | nvention 10 The

present invention relates to fusion proteins conprising albumn c6upled to

angi ogenesi s inhibiting pept iges.1 !ﬁes tg.romsE ;"Ervo;tltcleg n" and "peptide" as
used herein are not limting 1 . ol ypeptides as well as
PeRLL ey 1o ASBALS, KRR BBl el g st
vari ants 15aighgesafs, whi ciahibiting angi qgetidsi s i nhi bi ti rithepr operfeies;
angi ostati n“p%tei];l’r’ aa%ge%e%tigg” as used herein are not limiting and include proteins,
polypeptides as well as peptides. These peptides include, but are in no way limited to,
endostatin (including restin, arresten, canstatin and tumstatin) or fragments or variants
15 thereof, which have angiogenesis inhibiting properties; angiostatin or fragments or
variants thereof, which have angiogenesis inhibiting properties; alphastatin or
fragments or variants thereof, which have angiogenesis inhibiting properties; kringle 5
or fragments or variants thereof, which have angiogenesis inhibiting properties; and
anti-thrombin TII or fragments or variants thereof, which have angiogenesis inhibiting
20  properties.

The present invention also relates to bifunctional (or multifunctional) fusion
proteins in which albumin is coupled to two (or more) angiogenesis inhibiting
peptides, optionally different angiogenesis inhibiting peptides, including but not
limited to endostatin/angiostatin or endostatin/angiostatin/kringle 5, fusions, or

25  fragments or variants thereof, which have angiogenesis inhibiting properties. Such
bifunctional (or multifunctional) fusion proteins may also exhibit synergistic anti-
angiogenic effects, as compared to an albumin fusion protein comprising only one
type of angiogenesis inhibiting peptide.

The present invention also relates to fusion proteins in which one (or more)

30  angiogenesis inhibiting peptide(s), optionally different angiogenesis inhibiting




vari ants thereof, which have angi ogenesis inhibiting properties; 2 7 .JUL 2006
al phastatin or fragnments or variants thereof, which have angl ogenesi's
inhibiting properties; kringle 5 or fragnments or variants thereof, which
have angi ogenesis inhibiting properties; and anti-thronbin Il or
fragnments yqu %ﬁ&i?”ts thereof, which have angi ogenesis b@ﬂhﬁwﬁhﬂﬂ 20
properties. !F e present |nvent|on also relates to bifunctional (or

mul tifunctional) tusion proteins in which albumin is coupled to two (or
nore) angi ogeriesis inhibiting peptities, optionally different angi ogenesis

i nhi biting peptides, including but not limted to endostatin/angiostatin
or endostatin/angiostatjn/Kkii gle u3|on% or 25 fragne %& or variants
t her eof , WHFE eﬁﬁ@@%@f@ ﬁeaél@lmmﬂlwe?ﬁb 5%%?11@%% UBf%unct i onal

(or nultIfmmﬁﬂdaﬁﬂgeﬁﬁﬁh@QrgﬁﬁkﬁtnS may al so exhibit synergistic anti-
angi ogeni c effects, as conpared to an al bimain fusion protein_conprising

only one type gPl’ﬂa‘ﬁf@P@géh@%’F%I W’i’ﬁ%iﬂtaﬁ’n@e SEHsIEE aﬁﬁﬁlif’dpﬁoeg’énﬁlsioﬁventl on

al s0 rel at gordigs gl ﬁlmerﬁfo%ﬁhgza it EonlBn OB Rukbke ARk RicaR RO AgENeS S

i nhibiting peptide(s optionally different angiogenesis inhibiting 7 JUL
2006 WO 02r@RBOSELIPCTCAIBCRYIN0433 peptides, is coupled to two al bumin

nol ecul es or fr e sanme or
different. Furtﬁggﬁgﬁﬁﬂlﬁﬁ%%?%g?ﬂiﬂﬁﬁ%?%gﬁﬁggmggmggggﬂgﬂ#*QJQ?F%Ehed to the
fusion prdmdmﬁ§ﬁbbfﬁhenﬁmymﬂﬁﬁmhmﬁmg@s@deanaodmeavamgntHWBMﬁ%nce a

bi ol ogi cal ;a¢ t ical \ al bum n
fusion pr othg? #sg/m# ¥1P ﬁrmn fasedgj %£t§ 1|1c(f)"%ﬁl&|afr%e & fgﬁt?la%&i E“;B\r{o o]%gf t he

hal f-1ife diffe bithe gemndege}magﬂ&hﬂibd dbirhing Fpﬂhﬁ:nnd& e atilasg. m]ihleta thevitro or

i i hal.f - f alb t ended 2-fold,
5 ol a o0 nereastd e B2 epde o b RRE RRER kol & (RGERAE SR 1 o

al bum n.  Fufd dxpedidd 1@ reddvethad freh@as ofithe clb%i’rig stiedtie@f #@ thetpeaspgtidal f-1i fe of
um n_fusion protejn f the present |nvent|on are

t he peptid e al
expect ed t gﬂ’?é‘%’&%s Wil fragpsancy refucedy ﬁggﬁsﬁ@es“é’ﬁ@?fu% Yott 1356 1 %er apeut i ¢
peptide. The ofgwid)ds s&ﬁw 18 thd BERENSYofiiEe dRBEGEkEdRN Athd BaSher@Be- quarter,

or by at |east. one- nore, as conpared to the frequency of the
dosi ng sch@@ﬁ#@l%$ﬂﬁﬁ@3@%@@é%éﬁ?%c peptide |l acking the |inked al bun n.
15 The albumin fusion proteins of the present invention prolong the shelf-life of

the peptide, and/or stabilize the peptide and/or its activity in solution {(or in a

phatmaceutical composition) in vitro and/or in vivo. These albumin-fusion proteins,

which may be therapeutic agents, are expected to reduce the need to formulate protein

solutions with large excesses of carrier proteins (such as albumin, unfused) to prevent
20 loss of proteins due to factors such as nonspecific binding.

The present invention also encompasses nucleic acid molecules encoding the
albumin fusion proteins as well as vectors containing these nucleic acids, host cells
transformed with these nucleic acids vectors, and methods of making the albumin

" fusion proteins of the invention using these nucleic acids, vectors, and/or host cells.

25  The present invention further includes transgenic organisms modified to contain the

nucleic acid molecules of the invention, optionally modified to express the albumin
fusion proteins encoded by the nucleic acid molecules.

The present invention also encompasses pharmaceutical formulations
comprising an albumin fusion protein of the invention and a pharmaceutically

30 acceptable dilvent or carrier. Such formulations may be in a kit or container. Such kit




15 The al bum n fusion proteins of the present invention prol ong tf%’JULﬂmﬁ
shelf-l1ife of the peptide, and/or stabilize the peptide and/or its
activity in solution (or in a pharmaceutical conposition) in vitro and/or
in vivo. These al bum n-fusion proteins, which may be therapeutic agents,
are expechrsoifgssgeduce the need to fornulate protein sptpigedREsaM th | arge
excesses of carrier proteins (such as al bum n, unfused) to prevent 20 |oss
of proteins due to factors such as nonspecific binding. The present
i nvention al so enconpasses nucl eic acith nol ecul es encoding the albumn
fusion proteins as well as vectors containing these mcleic acids, host
cells transfornmed with these nucleic acids vectors, and nethods of naking
the al buni nor sqaiem vy be @pskastwitlhigstrustiensnesrin g ith e exigaded shdf-ifeofaci ds,
vectors, ang/.or t I o [ efedingl pdes
transgenic g%b%ﬁigﬁsSﬁ%&?ﬁﬁgéﬁFgQ%gﬂ%iﬁﬁgﬁﬂgﬁmﬁﬂgPg?gkg%%g’%%#%%u es of the
i nvention, opelieatidap areidisnesistralacddipraes dispdse sanpiomion a rélgied digorgerotei ns
encoded by .nucl e i I . . tord I
ncompasses “HRitibonh e Auiull B0 kifn, iRRIAS R e MM lediCRe, o
protein 6f phemapatipdlifomutatidn to thhpatisaceutically 30 acceptable diluent or

carrier. Such fo L at.j.ons [ I I.s . SLC if:.2- 7 JUL
2006 WO 03/ 066088 ﬁ%ﬁ‘?@oﬁ%gﬁg‘pﬁeé Sr‘géc%oﬁ‘{ 5"??@&'}%@? Fé‘ﬁg‘g%ﬁééigé with
‘i'nstructi onsffpas (cag. Nnjegtidnosite heaciort, dpatiaches haiséa, féver indreas¢chenegydeelsy. Such
formul ati ons be ysed in. netho of preventin treati r

boel or at | ngsAs oG ApEaes PP er ot et e ee Ap et SRR ¢ el at ed
di sorder i nassacipietl vt the Si¢atheAiSofoa FARMME withr angiogenssid , inldbipg peptidg ihhe step
of admi nisterin he ., .5 pharmaceutical farnul ation.,to the patient. The
Cnvent i OR afidORo HEES CSTEERE M PBPITEE CHETEFY I, A ek
effects_(e.gngogﬁmﬁgmhmﬁmgbﬁgwhggmkMQ@nmﬁQQGQQhﬁmumﬁusea, fever, increased

energy levels, rash asthenia, diarrhea, dizzjness, allergic reactions,
abnormal Iy | ow nedt PHPEL] 1V ERfiEn SHNCOERASEE| arehef oh eEtne Ji53EME oBf a

mammal Wi t h,RBGHeReNes AabRRbal A BRBELAS &ifodd SRURN B) Shyiopiaker

concentrations conprising adm nistering an aﬁbunin-fused angrogenesi s
i nhi biti ng pepriises edmmnisécring\iem memmad Bavichaingh| prevER@cp fredmat, i%vent i on

enconpagges aﬁeﬁ@‘&ﬁﬁﬁqs QAbsifk &Y %ﬂ)tqhﬂg ﬁlSIOEl%tEiﬂg)f Qhe invention that comprises an

angiogenesis inhibiting peptide (or fragment or variant thereof) in an amount effective

to treat prevent or ameliorate the disease or disorder. In the present invention, the
angiogenesis inhibiting peptide, such as endostatin, is also called the “Therapeutic
protein”,
20 The present invention encompasses albumin fusion proteins comprising an
endostatin peptide or multiple copies of monomers of endostatin (including fragments
 and variants thereof) fused to albumin or multiple copies of albumin (including
fragments and variants thereof). .
The present invention also encompasses a method for extending the half-life
25  of endostatin peptide in a mammal. The method entails linking endostatin peptide to
an albumin to form albumin-fused endostatin peptide and administering the albumin-
fused endostatin peptide to a mammal. Typically, the half-life of the albumin-fused
endostatin peptide may be extended by at least 2-fold, 5-fold, 10-fold, 20-fold, 30-
fold, 40-fold or at least 50-fold over the half-life of the endostatin peptide lacking the
30 linked albumin. ' '




anel i orating an angi ogenesis-rel ated di sease or disorder caused byg 7 JUL 2006
angi ogenesis conprising admnistering to a mamal, in which such
prevention treatment, or 15 anelioration is desired an al bum n fusion
protein of the invention that conprises an angiogenesis inhibiting peptide
(or fragnmgyespkeo¥al | ant thereof) in an anount effectivepcdmotiast prevent
‘or aneliorate t?’ue di sease or disorder. In the present invention, the

angi ogenesi s i nhibiting peptide, such as endostatin, is also called the
"Therapeutic protein”. 20 The present_invention enconpasses al bum n fusion
proteins conprising an endostatin peiﬂi de or nultiple copies of nononers
of endostatin (including fragnents and variants thereof) fused to al bum n
or nultiple copi I j NG ud L “%Patuﬁn' r ..t her eof ).
The present i nvgﬁ?in%inﬁ_eglhg%me%%gdé%ggg%gﬂgcon@rﬁg% or uggfté%drllﬁie&r}g&t e half-1ife
25 of endogthigh sxbibiipniidenerchviiye el antiflgmoneativiy inshwdes, byt i hetldimitpdendost at i n

peptide to 3 {yﬁﬁ i r Hgﬁn:ﬁ'] - [ tﬁ% i i.de. and
adm ni sterit?l’gﬂ?t '?i]!g a nﬂon%gg?&ﬂ?udgl@g\ e dogntoggt“l?ﬁg%tg%%?%e 0 %igﬁne;ﬁ{grﬁ‘)ﬁwpi cally,
“the hal f-| iflatepto thheseadimueh fusiohyseseins erroiprising alpunpie ftsedéo amipstotn foct ended by

at | east 2 vzt 0l d. -10-.1 ol 20-fol.d, 30- fold 40-fold or .at |east
50-1 of o ov Be e ReTRUp SRS iy BaS TSR Pc s Pt G e 20° T nked
al bum n. 7adhiitis2006 WO 03/ 066085 PCT/1B03/ 00433 13 Exenplified herein are
fusi on proteins,conprisi | bumi-n.fused to.endost.at.i i.ch exhi bit
anti-turnor acti W{@.aS@ﬁgﬁf%tpquF%%vﬁngﬂqr?/fhtgg}‘sfeﬁéﬁl h"(’i@*‘%r, ‘}'{gg"‘ﬁ]tcbellqé’v‘not limited
to, the inhibition of gromh of primary tunors or netastases. Further, the
i nvention rel afEpdostatit he use of such fusion proteins conprising al bumn

fused to endostatin for 5 treating cancer, diabetic retinoplasty,
progressi ve nacbhdnstatio gamn&rsatiésonbedrin A ¥R rtdd. 61 Beillpret hk,iGalis88:274r286)ys aspect s

of the,pre thnk i . SCUSS i furt her, det ai.l. | ow. Endost atin
Bhdoot AP} IR0k BYIMeraRhBahd SRR Sy WIS 15 Bl Rifaren
88: 277- 285)rom 4 Baersangic2ioBeliofa teelt tihaal 19%6afhentigiofl talyl degatbinghel , whi ch

s originally isol at . . . . .
was . 9 ant1—¥mg1o genic -e%-j:cts of endostatin used a recombinant murine version produced in

baculovirus and E. coli expression systems. This molecule demonstrated selective
inhibition of endothelial cell proliferation in vitro in the cell adhesion molecule
15 (CAM) assay.

" Collagen XVIII, a component of the basal lamina that surrounds Vascular
Endothelial Cells (VECs), is the parent protein of endostatin, and zinc is known to be
necessary for is anti-angiogenic activity, VECs must begin basal lamina degradation
before they begin migrating toward an angiogenic source. In cell culture studies,

20 endostatin’s primary function seems to be inhibition of VEC proliferation, possibly by
preventing Endothelian Cell Mairix (ECM) remodeling by the proteinase collagenase.

| Endostatin has a molecular weight of approximately 18,000 to approximately

' 20,000 Daltons (18 to 20 kDa) and is capable of inhibiting endothelial cell
proliferation in cultured endothelial cells. One version of the protein can be further

25 characterized by the N-terminal amino acid sequence His Thr His Gln Asp Phe Gin
Pro Val Leu His Leu Val Ala Leu Asn Thr Pro Leu Ser (SEQ ID NO: 1), as identified

in U.8. 5,854,205 which corresponds to a C-terminal fragment of murine collagen

type XVIII. The corresponding N-terminal amino acid sequence of a C-terminal

fragment of human collagen type XVIII, which was used in the examples herein, is




from a haemangi oendot hel i oma cell line in 1996. The original studg 7 juyL 2006
describing the anti-angiogenic effects of endostatin used a reconblnant
murine version produced in baculovirus and E. coli expression systens.
Thi s nol ecul e denonstrated selective inhibition of endothelial cel

proliferalypPiokddsyitro in the cell adhesion nolecule 1R {piesSSay.
Col l agen XVI11, a conponent of the basal [am na that surrounds Vascul ar

Endot helial Cells (VECs), is the parent1 protein of endostatin, and zinc is
known to be necessary for is anti-angiogenic activity. VECs nmust begin

basal |amn f r i ogenic
sour ce. I QLR MR rd PR HEE Lol LA e 2 S0 et o
be inhlbltldﬁEQﬂDmH22MOl|ferat|on p055|bly by preventlng Endot hel i an
Cell Matrix (ECM pleinase co se En ostatin has
a nol ecul ar wei gh Afn I% Oappl? 8%“%}4 % E)%f)esgo lléveBJ?OX| J Dal t ons
(18 to 20 kDajiammdf emiostatssheh asfmymlmlémﬂel \mgclemdmtalndbg,aionmmg fra@nﬁit,i feration

i | tured endoth I I | I.s. t furth
25 Char act er TR R FUD oo g sl R ity obh s Tt S8R G asp
Phe G n Pro wal smu 206 swhiel i8/abeoificall) eticofgdratddibyPreferdsed fedin.( SEQiteD NO 1),

as identifie in U 854, 20 i ch correspo Cterm f ragnment
of nurine c&%ig&@aﬁ an?yﬂéanwiﬂ?rﬁofs"flw EEF ﬁ%ﬂguwﬁwﬂmiﬂw?% aci d

sequence of medent i@t dHtidalcan be ﬁﬁﬂ‘@ﬁﬁd @inghﬁaaéusq&bbvag@metafp%dﬁd&ﬂ thoshi ch was
used in the exanples herein, is JU L 2006 = WO 03/066085 PCT/ 1 B03/00433

14 H's Ser depsgibegd gn s paonts’ a@dﬁefﬁeac‘wsteééﬂ Teplg 1, whiclyare mecarpeigied A¥n Ser Pro
Len Ser 1o SEQeldicdNitreid) - THeRDHRET fdptile REBLI i ahdI Rt ]ﬂvenﬂo%eea gagNt

invention includes fragments or  variants of endostatin, such as any
nol ecul e whiRefsepsa gpgle Riglagisal arobY effhe P&@gﬁﬁmpeptldscwsmé@gm/ﬁlim@ of

naturally O%Grlrok@,@(%@ﬂﬁ?tzat' n peptide, such as those described in U S
5,854,205 which 1s specifically incorporated by reference herein. Active

fragments and varlhamndostéiar peftideshivstiulaine thesiiventionnexiét anthangiagefiasisi on

Provers of i RGN, ARKSTHSD AR SSPLLLa S a0 g Bods, Knoun |
Tabl e 1, 15que€thp]lee 1n¢reasecibdlslaatmﬂaﬂliyty, and/or stabﬂﬂ‘y, or reduced host immune

' recognition.

Active fragments and varianis thereof which are useful in the albumin fusion
proieins of the present invention can be identified using methods known in the art,
including those described in the patents and references listed in Table 1, which are

20  incorporated by reference herein.

When endostatin (or a fragment or variant thereof) is to be expressed in yeast
which is capable of O-glycosylation, any serines or threonines may be modified or
otherwise decreased in number to minimize the effect of O-glycosylation or the
biological activity of endostatin (or a fragment or variant thereof). Alternatively, or in

25  addition, use of a yeast strain which underglycosylates (i.e., which is deficient in O-

glycosylation) may be used.

Angiostatin
Angiostatin is a fragment of plasminogen, originally discovered in 1994, that

was shown to have anti-angiogenic activity. Angiostatin binds ATP synthase on the




10 reference herein. The endostatin peptide useful in the present 2@-‘09!13503”
need only possess a single biological activity of the endostatin peptidg

- corresponding to SEQID NO 1 or SEQ ID NO 2. The endostatin peptides
useful in the invention exhibit anti-angiogenesis activity, and may,
ftirther, JipewBass addi tional advantageous features, such-pfmosddss 19
exanpl e, increased bioavailability, and/or stability, or reduced host

i mmune recognition. | Active fragnentf and variants thereof which are
usebal in the album n fusion proteins 3 the present invention can be
identified using nmethods known in the art, including those described in

the patents safekd dfeaicigRBedlls SECS) ahd intilis EClmigMtios An@ hdume20mhdiar for at ed by
ref erence herejn., ggen endostatin (or a fragnent or variant thereof) is to

be expressedV§ips ing apppteys ipbodidilsispd troueedsy cosyl ati on, any serines or

threoni nes may beaapdithtix® thadbeePldBREN BE itd QBI1RASE BvirBod! FIRS hndiOgaicni M ze
the effect of O glycosylation or the biological activity of endostatin (or
a fragment cctiviliy plagndogenensegypyvth faptomsrsygh py BFGE, igvifras apd bydigerningeeiduse of a

yeast strai rbe%(ﬂéh@h%ﬁ&l@%}%ﬁc?&ﬁ%h@él%ﬁdrﬁf to_ ali&lall Sorlel &ﬁ#l@é}ﬁinh n0-
gl ycosyl ation) nmay be uSed. Angiostati Angiostatin is a fragnment of
pl asmi nogen,besinhige abanpyoxinadelyweasaihopen argigd acid Ahas shaws isHEikn 1 dani dBe

2006 v 037 Beevee N AgETEtss s s PR, LRGN R by 2o
and i nhi bi t swdight migheiwéapnappnakimetbly| ¥kDar et $3Ma s detwslihedaby iredieirigng

apoptosis in both E nd, t r.cel " Angi ost ati,n as been defined by
PP abil ©ty RobRbiamad 8 Fiek R est Snd Beving B LRR) i el BTG
fact or s Wuchsimdarhé@at of aifrainkenoof @mthdyyiasntindgeh bepimdhgat dmiseagié neebdronol ogy

and structurgl simlarity to an intern port.ion of plasm nogen begi nning
at-approxinégéﬁﬁnﬁﬁﬁgﬁﬁ %@ﬁm%HW@ﬂyﬁﬂﬁﬁﬂeQS as shown in FIGS. | Aand | B

of U S. Patent NTheam@B5aciBequiNdgdedgadstain GAAR NSRSy BetREd! Phdledlavirng a
nol ecul ar wei ght of between approximtely 381, Da and 45kDa as determ ned
by reducing example, in human anglostatin the amino acid sequence is substantially similar to the
' sequence of the above described murine plasminogen fragment, although an active
15 human angiostatin sequence may start at either amino acid nunber 97 or 99 of an
intact human plasminogen amino acid sequence. Further, fragments of human
plasminogen has similar anti-angiogenic activity as shown in a mouse tumor model.
It is to be understood that the number of amino acids in the active 'angiostatin
molecule may vary and all amino acid sequences that have endothelial inbibiting
20 activity are contemplated as being included in the present invention. See, e.g., U.S.
Patent 5,885,795.
An “Angiostatin” peptide useful in the present invention includes fragments or
variants thereof, such as any molecule which is an analog, homolog, fragment, or a
derivative of naturally occwring angiosiatin, such as those described in U.S.
25 5,885,795 which is specifically incorporated by reference herein.
Angiostatin has a specific three dimensional conformation that is defined by
the kringle region of the plasminogen molecule (Robbins, K. C., "The plasminogen-
plasmin enzyme system" Hemostasis and Thrombosis, Basic Principles and Practice,
2nd Edition, ed. by Colman, R. W. et al. J. B. Lippincott Company, pp. 340-357,

30  1987). There are five such kringle regions, which are conformationally related motifs




pol yacryl am de gel el ectrophoresis and having an am no acid sequepce jyL 2006
substantially 10 simlar to that of a fragnment of nurine plasm nogen

begi nning at am no acid nunber 98 of an intact murine plasm nogen

nol ecul e, The am no aci d sequence of angiostatin varies slightly between

speci es. k@ osR @RI €, i n human angi ostatin the am no aggfheagmu4ence i s
substantially simlar to the sequence of the above described nurine

pl asm nogen fragnent, although an active 15 human angi ostatin sequence may,
start at either amino acid nunber 97 or199 of an intact human pl asm nogen
am no aci d sequence. Further, fragnents of human plasm nogen has simlar
anti-angiogenic activity as shown in a nouse tunor nodel. It is to be
under st ood t heatl hdve swhsthsial cbkqunta bomolody, im theh &Hhc tenvimalh pgitiost of ithe

nol ecul e may yary and all .am.nq, aci.d sequenc t hat have dot-hel | al

"oh bt ng. S@ AT pRieu R HR RS b ONE 8P iR of Bl RA el oo

i nventi on. Seaegn@ntpass flhsthinogeakemnile fgla5 1 TiRbugh/handAngiriosftiaimple regiept. de
useful in thﬁﬁ-ﬂ%%ﬂge t invenﬁt' on.incl udes I?rﬁgme ts or v.ar%?nw t her eof ,
“such as any noCBETPES fFEHOF the DIASIIQREY MOFEHE Sy 2T FRRREHY Do PO 4o
derivati ve ofacliigtabd abdtynO8 Aikulfide Goadiy TaBtoyktbife niti€ s BRHwhhioRistd@sethédbed in
US 25 5,885,795 which is specifically incorpagrated by reference herein.
Angi ostatin ﬁ’&%lo%c@ﬁeéﬁ‘iec PG %n%‘%@fpél ! E’ﬁf’ ﬁ’}ﬁataf%rfmf h]éfP]t?dg Bef i ned
by the Kri ngréthfodfbin) hePitodyke RivAS Thdlety SénttaD bRk | 28d (MReRlphace, stnul&ing " The
pl asm nogen- pl asm n enzynme systent Henostasis and Thronbosis, Basic
Princi pl es arRictPpadYpdaniray B ebdl i"Glonngy seqygncing, g, oxprestipn ff hymany g

Li ppi ncot t C%M@xag@&mﬁétﬁfg%&ei@@aé{%&@n TORNEAMEP AV 8 nRRr bF kiRgl e
regi ons, which are Conformationally related notifs 7 JUL 2006 WD 03/ 066085

PCT/ | BO3/ 104 J3mils of rigl aveicionisad deretealthes MFegrse dioRboagsomd A" ¢ hBialH
termnal por i Qholl 28, NBIA P 19AAN IMRL G is el G HAHRD NoORA
conformation of dngiostatin 7S believed to ‘enconpass plasm nogen kringle
regi ons 1 throogh & repiiicchayingta bfeckdimpepianal kufighnlile confapihtidy phefisteineegi on  of
t he pl asm nogen. ol | @ .contal.ns .. ' ] aci ds and
contains 3 dggél}}f?h})aag&%ﬁ%&%&%&;&@g@%@?ﬁn@%ﬁﬁlgp%%%%v?%@ogki st in other
bi ol ogi cal | y act i \Tie pmeotosthiis .peffhies ewsgfub fre ithes invergion dechitidu antharggiogeteslsi m t ed
to, 15  activity, and may, further, possess additional advantageous features, such as, for

example, increased bioavailability, and/or stability, or reduced host immune

recognition.

Active fragments and variants thersof which are useful in the albumin fusion

proteins of the present invention can be identified using methods known in the art,

20  including those described in the patents and references listed in Table 1, which are

incorporated by reference herein.

Kringle 5

Kringle 5 is an internal fragment of plasminogen which is outside the
angiostatin structure but present in plasminogen. Kringle 5 displays about 50%

25  sequence identity and structural similarity to the first four kringle domains of

plasminogen. (Cao, Y et al, “Kringle domains of human Angiostatin” J. Biol. Chem.
Vol. 271, No 46, pp 29461-29467, 1996; Cao, Y et al, “Kringle 5 of Plasminogen is a
novel Inhibitor of Endothelial Cell Growth™ J. Biol. Chem. Vol. 272, No 36, pp
22924-22928, 1997 and Lu, H, et al; “Kringle 5 causes cell cycle arrest and apoptosis




prot hronbi n, hepatocyte growth factor, scatter factor and nacroph QEJ.meﬁ
stinmulating protein. (Yoshimura, T, et al ., "d oning, sequencing, H
expression of human nacrophage stlnulatlng protein (MSP, MSTI) conflrns

- MSP as a nenber of the 10 famly of laingle proteins and | ocates the MSP
gene on Clypiheiee 3" 1 Biol. Chem, Vol. 268, No. 21, p@ERmedmdfil- 15468,
1993). It is contenplated that any |solated protein or peptide having a

t hree di nensional kringle-like conformation or cysteine notif that has
anti-angi ogenic activity in vivo, is paft of the present invention. The
angi ostatin peptides useful in the invention exhibit anti-angiogenesis 15
activity, and may, furth er, (ﬁpsess addi tional . advant ageous_f eatures, such

as, for exdfpneothsl H‘!:F@]& FRabiophysiel Resparch Semeruoiiens: Vel 258:p educed

‘host i mmune 66’856@991‘”9991 on. Active fragments and variants thereof which are
useful in the album n fusion proteins of the present .invention can be
i dentified using Thethoele énamtiiden useiel & fhe inyentionceshih goti-rreesca®cr i bed i n

the patents a%ﬁﬁ %erﬁﬁp%ﬂﬂl P@s@es‘srhdaﬁgﬁﬁ aliyaniie6ll Bhfiresi BGBI ROEE ed by

-reference herein. Krin le 51s an internal fraghent o

pl asmi noden emmplh |lscrwscé|1deavpﬂ@1hian@né’9t attabilityt op credueedbbest piramsunet i n

pl asm nogen. Qi%e 5 di splays about 50% 25 sequence identity and
struct ural S|m arity to the first four kringle donmains of plasn nogen.
(Cao, Y et al, &qumgﬁegrdexnamdsvmﬂachmfmhgah@m wteifin'in the dluplin fi@w@m Vol .

271, No 46, 294 29467 "Krkn m nogen
is a novel qoﬁtﬁ]inf)l f%} %f’segfn]élo? IOPI gﬁl%&eﬁng}éf&w fighhd % E‘T %’ndgl tﬁé ol . 272,
No 36, pp 22Q23din@ ADES destOB:d iarhe batentHandetefadced Krtemgi Balle ¢awbies acel | cycl e
arrest a@é{)t OSI% 7E%UL 2%06. WO 03/ 066085 PCT/1B03/00433 17 of

endot hel wategby e B SPhysi cal Research Cummuni cations, Vol . 258,
pp, 668- 673, 1999) The Kringle 5 peptides useful in the invention exhibit
anti-argi ogenesi QAlbaaid vity, and may, further, possess additional

"advant ageous features, such as, for 5 exanple, increased bioavailability,
and/or stability Theltermsﬁhmmh shnsm albpmimn@ISA) and human albumin (HA) are used

interchangeably herein. The terms, “albumin and “serurn albumin” are broader, and
encompass human serum albumin (and fragments and variants thereof) as well as

15  albumin from other species (and fragments and variants thereof).

As used herein, “albumin” refers collectively to albumin protein or amino acid
sequence, or an albumin fragment or variant, having one or more functional activities
{e.g., biological activities) of albumin. In particular, “albumin™ refers to human
albumin or fragments thereof (see EP 201 239, EP 322 094 WO 97/24445,

20 'W095/23857) especially the mature form of human albumin as shown in Figure 27

| . and SEQ ID NO:18 herein and in Figure 15 and SEQ ID NO:18 of U.S. Provisional
Application Serial No. 60/355,547 and WO 01/79480 or albumin from other
vertebrates or fragments thereof, or analogs or variants of these molecules or
fragments thereof.

25 The human senwum albumin protein used in the albumin fusion proteins of the
:invention contains one or both of the following sets of point mutations with reference
to SEQ ID NO:18: Leu-407 to Ala, Leu-408 to Val, Val-409 to Ala, and Arg-410 to
Ala; or Arg-410 to Ala, Lys-413 to Gin, and Lys-414 to Gln (see, e.g., WO 95/23857,
hereby incorporated in its emtirety by reference herein). In other embodiments,

30  albumin fusion proteins of the invention that contain one or both of above-described




recognition. Active fragnents and variants thereof which are usefglyijnt2xg
al bum n fusion proteins of the present invention can be identified using
nmet hods known in the art, including those described in the patents and
references listed in Table 1, which are 10 incorporated by reference

her ei n. Akftgsiogeosd he terns, human serum al bum n (HSA) apdridgsmaszal bum n
(HA) are used interchangeably herein. The terns, "album n and "serum

al bum n" are broader, and enconpass human serum al bum n (and fragnments and
vari-ants thereof) as well as 15 albumin from other species (and fragnents
and variants thereof). As used hereinl8"al bum n" refers collectively to

al bumn protein or amno acid sequence, or an albumn fragnent or variant,
havi ng one g re functiopal .activjti.e e.qg., biolagical activities) of
o buntne T 9 Bt PpHoRE R b piBvct el i Yot PR iRgrent
ther eof ( sefteakhpe?QlloRBR, intRas3d ZprB@#tiMD 0P Teedhfbibnt DD Fistodarblei@Speci al |y
the mature forma]&ﬁhu n aIHun‘in as shown in Figure 27 and SEQ ID NGO 18

her ei n and FRECG i E2F505FISEQ ID NO 18 of U.S. Provisional Application
Serial No. 60/ 3% 1Rédhadid, M¥rdd FAHBRIPEurALiBH I FrolRARLPLNRGI the/BIhebr at es or

fragnents thereof, or apal ogs or variants of these nolecules or fragnments

t her eof 5 2hakftie.nibraanewicr IHVRY. RInThSLIH 08 the Toerapqutic tieickal 15t @ fusi on

-proteins ofpokit ofla@Nh kRicieMth dndth @NBuireR9thniRte E)Ftﬁoﬁ%‘ﬂrleg%@%eset s of
point nutations with reference 1o SEglfl'D NO 18: Leu-407 to Ala, Leu-408 to
Val , Val - 4G9 vive half<dife, fhpsapaptiy. aptivity o shalf-life ofithenTleprapeotic prominaportignsef413 t o

18 ont i roty’ by mbPROR pARE coffped ol dh v BIELE, M ERNL BARIETES T 6l on
prot ei ns ofshelhéfs eivibe Therapautie protadm inafhe noméisom skt hTlof alhisoinepodiasicati bed _ '
mut ati R 185 8UTRT 50k o SRR b Pedls MR i o B agngiEidory o
cl eavage, alebaived gbavec pemsye theprde due bi owreofragnementhéermaththatedr® aapahlef afsi on
proteins %%(aggll%ﬁlsgegl: Iiargloxggg tﬂleht?lg}apgu?llcla%ﬁvity. Such fragments may be of 10 or
' more amino acids in length or may include about 15, 20, 25, 30, 50, or more
contiguous amino acids from the HA sequence or may include part or all of specific
15  domains of HA.
The albumin portion of the albumin fusion proteins of the invention may be a
variant of normal HA. The Therapeutic protein portion of the albumin fusion proteins
of the invention may also be variants of the Therapeutic proteins as described herein.
The term “variants” includes insertions, deletions and substitutions, either
20 comservative or non conservative, where such changes do not substantially alter one or
more of the oncotic, useful ligand-binding and non-immunogenic properties of
albumin, or the active site, or active domain which confers the therapeutic activities of
. the Therapeutic proteins.
In particular, the albumin fusion proteins of the invention may include
25  naturally occurring polymorphic variants of human albumin and fragments of human
albumin, for example those fragmenis disclosed in EP 322 094 (namely HA (Pn),
where n is 369 to 419). The albumin may be derived from any vertebrate, especially
any mammal, for example human, cow, sheep, or pig. Non-mammalian albumins
include, but are not limited to, hen and salmon. The albumin portion of the albumin

30 fusion protein may be from a different animal than the Therapeutic protein portion.




As used herein, a portion of albumn sufficient to prolong or extgnd jjjpeggsh
vivo 5 half-life, therapeutic activity, or shelf-life of the Therapeutic
protein refers to a portion of albumin sufficient in length or structure
to stabilize, prolong or extend the in vivo half-life, therapeutic

activity @loshedobs!ife of the Therapeutic protein portigfin@smolfie al bumn
fusion protein conpared to the in vivo half-life, therapeutic activity, or

shelf-life of the Therapeutic protein in the non-fusion state. The al bum n
portion of 10 the al bumin fusion protellfs may conprise the full Iength of
the HA sequence as described above, or may include one or nore fragnents

thereof that areée%?ﬁﬁ%%pé%ﬁdﬂgs&?ﬁy %&rﬁ‘&t%& B5Rk ONG % b thPLARRUL T ©
activity. Such fragnments nmay-be 0 or nore amho aci'ds in [Fength or may
i ncl ude aboutcidtBong? OptiddBlly &0easb 50 ominmeeids loogn Thy Hidusriant may aesidsof rom t he
HA sequence Qr .J ncl ude. pa r.all. of specifj 15 domains of HA. The
al bum n por togoarlltg%¥tl¥eﬁgc%r1q%ﬁ§’ia¥1}e? Sgsf}ln gr‘?’ h(p)fr%o Oél?aﬁnsc’ff) t e eix?]n\}%ﬁtdf’%lf“]lnﬁ‘&y be a
vari ant of nemimelaciddl-PHef THEABPEMNT 8);?2 (anihe heidpiBistisdnf SEQIIDEN@I1BYBI n f usi on

B desor ibedehupaen: Ta% I 8730 AR B fuct - 8er SFEAESHQaPel one

and substit MOQBFor eH gm0 RV EIMalfiSHE) U NIRIS ¢QRELS Yadd ¥88-588h@ e such

changes do tially. alter one or. nore of the oncotj¢, useful

1 gand: bi ndi HiR HAVRARL Rrn gt & Fel 8 Soptvo BiBUARS SPrHact | ve
site, or actdauRlydenmkn 1yfies) ©onber s14-bey, tinermpesid 18885, Wit @exiele t he
Therapeutic proteins. In particular, the albumn fusion proteins of the

i nvent i on ndfter-fodpmain lker peiong cppopded residies b¥il0pde SHEESY S1¥3Rte of human

“al bum n gnd F {18998 S1u@d> dUEY11. al bum n, for exanple those fragnents
di sclosed in EP 322 094 (nanely HA (Pn), where n is 369 to 419). The

al bumi n may be ddihipvadeintin drertiamy of e raliyman dusies pregdim|dfythe apgentiemmndy, f or
exanpl e hu : i - i I: incl ude, but are
ot i i ea P eiRle: RafeRe Bbacklah oF URLIREIRIARR, ALBKBDE modRalllS: o

f usi on pr ot ghereafa)if e fusiomissbadid fresuwbdomains, vadne tohal of e Aveesgedes s prot ei n

portion. 2 7 JyL%L .20 be\ﬁ\l%d\?tmg’%i%l?g)%% PCT/ | B03100433 19 Cenerally speaki ng,

an HA fragnenrllaf 3%10{1/33 ian el%}rhﬁra SEHC HEGARYRS

15 : Albumin Fusion Proteins

The present invention relates generally to albumin fusion proteins and
methods of treating, preventing, or ameliorating diseases or disorders. As used
herein, “albumin fusion protein” refers to a protein formed by the fusion of at least
one molecule of albumin (or a fragment or variant thereof) to at least one molecule of

20 a Therapeutic protein (or fragment or variant thereof). An albumin fusion protein of
the invention comprises at least a fragment or variant of a Therapeutic protein and at
least a fragment or variant of human serum albumin, which are associated with one
another, such as by genetic fusion (i.e., the albumin fusion protein is generated by
translation of a nucleic acid in which a polynucleotide encoding all or a portion of a

25  Therapeutic protein is joined in-frame with a polynucleotide encoding all or a portion

- of albumin) to one another. The Therapeutic protein and albumin protein, once part
~ of the albumin fusion protein, may be referred to as a “portion”, “region” or “moiety”
of the albumin fusion protein.

In one embodiment, the invention provides an albumin fusion. protein

30  comprising, or alternatively consisting of, a Therapeutic protein and a serum alburin




acids long, optionally at |east 150 am no acids |ong. The HA vari?nit, UE%QGOB
consist of or alternatively conprise at |east one whole domain o HA or
exanple domains 1 (am no acids 1-194 of SEQ IDNO 18), 2 (am no acids
195-387 of SEQ ID NO 18),3 5 (am no acids 388-585),1 + 2 (1-387 of SEQID
NO 18), 2w edsdes®- 585 of SEQ ID NO 18) or | + 3 (am ngedfgesissds 194 of SEQ
LID NO 18 + amno acids 388-585 of SEQ ID NO 18). Each domain is itself
made up of two honol ogous subdomains nanely 1-105, 120-194, 195-291,
316-387, 388-491 and 512-585, with flexible inter-subdomain |inicer
regions conprising residues Lysl06 to Gull1l9, GQu292 to 10 Val 315 and
A u492 to Alabll. The al buniin portion of an al bumn fusion protein of the
invention may conprise at |east one d¥donmai n or domain of RA or
conservative nodifications thereof If the fusion is based on subdomains,
some or all ki hey 3R RACEBbdiklehK Slhe | iRvenflBY pRRideO M8 iduniE AS&H pifeih i NK TO
the Therapeutic protein noiety. 15 Album n Fusion Proteins The present
i nvention r eraResEggenefeatiyely gonsisbogrph amigdogienllyragtive and/oa frapautidabiyls - of

. treating, p j j Lng.: di SESuR ansiSRr S. ed
herein, "al ﬁ;r*{{?n'ﬂ gﬁ‘%ﬁ%ﬁf B?g%gp%ﬁt?% gl;%gerng atﬁﬁ%a pr otagﬁfrrlrﬁ'?cijrq%%' 619%% g fusion
of at | east embwéememt,ethgl evafion| frovides o raltanfin sgsien tpraeinveomirarsingt lwer eof ) to
at | eastcon eGul . 20 her ' ' . - vari ant
ther cof) - ARTERBTE SpTting b GRTRRREY Mt Bk ke i PR bttty VLT
fragment oroVafhempeutit peotdih @ndip eerumcalipmahgirgieian dn drthel embodimeiits,aterent or
variant of human,serum al bum n Gh are.associ ated.with one not her,
stch as by SRBEIRRY Bl pipnentBE B st AERE PR i bt B wofher at e by
transl ati onofdervan glbah@i.c, acid in which a polynacl eoti de encoding all or a
portion of a 25 Therapeutjc.protejn.is joined . in-frgme.with a .
pol ynucl eot i de cﬁ’ﬁg ge%‘}qd“g‘?n%a BorrEgien B'Pv'élfe%ﬁ?riaﬂz)m‘t‘% R Bkiher . The
Ther apeug i Cccmé]ﬁisﬁigp oﬁameéadtibwmdanmmgeﬁna Tagegeufld hioteiBf addhebialopieaily ]1: usihon
protein, may be referred to.as a "portion", "region" or "noiety" of the
al buni n fusg‘iﬁ?{ep i r’i}.ler"ilﬂ*?mb‘ﬁﬁy eﬁ‘i’i‘g'ﬁi }%Fégf{‘?mt Rl Q%Wénﬁlglﬁﬁnprl{iv' Ian
al-bum n fusg@Podh@itel the BPcrRiOMYroHEdRJan Albudid Shdad ipvReiN st 8g of , a

Therapeutic protein and a serumal bumn 2 7 JUL 2006 . WO 03/ 066085
PCT/ | BO3/ 00&ltesnatively consisting of, a Therapeutic protein and a biologically active and/or

therapeutically active variant of serum albumin. In some embodiments, the
15  Therapeutic protein portion of the albumin fusion protein is the mature portion of the
Thergpeutic protein, '

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

20  therapeutically active fragment or variant of serum albumin. In some embodiments,
the invention provides an albumin fusion protein comprising, or alternatively
consisting of, the mature portion of a Therapeutic prbtein and the mature portion of
serum albumin,

In one embodiment, the albumin fusion protein compiises HA as the

25 N-terminal portion, and a Therapeutic protein as the C-terminal portion.
Alternatively, an albumin fusion protein comprising HA as the C-terminal portion,
and a Therapeutic protein as the N-terminal portion may also be used.

In other embodiments, the albumin fusion protein has a Therapeutic protein
fused to both the N-terminus and the C-terminus of albumin. In one embodiment, the

30  Therapeutic proteins fused at the N- and C- termini are the same Therapeutic proteins.




20 protein. In other enbodi nents, the invention provides an albu?1 F
protein conprising, or alternatively consisting of, a biologicalTy ac |ve
and/ or therapeutically active fragnment of a Therapeutlc protein and a
serum al bumin protein. In other enbodiments, the invention provides an

al bum n f ygf RReREPt €I N conprising, or 5 alternatively cpdgipdliboass of . a

bi ol ogically active and/or therapeutically active variant of a Therapeutlc
protein and a serumal bumn protein. In further enbodinents, the serum

al bum n protein conponent of the albumn fusion protein is the mat ur e
portion of serumalbumn. In further enbodi nents, the invention provides
an al bumin fusion protein 10 conprisinpg, or alternatively consisting of, a
Therapeutic protein, and a biologically active and/or therapeutically
—active fragnent of serumal bumin. In further enbodinents, the invention
provi des an &l a@mbﬂnembrsixmwtpth@tTéPmp%ﬁqut@mﬁémerﬂt theyNr @ach § ty@inj %onsi st i ng
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aCtI ve varl ant of ser um n sone e rrent S her apeuti c
protein por tfuesd a’oﬂ:hetNealal Guietoping msudeffﬁr@ta“ﬁleﬂappﬁhs prefieinsyahigh gagdetiseh of t he

Ther apeut | ¢ @Al breldh fUShAPEEIROABA! & cohlifod THEDLIRN.AEQEEAS 20

al bum n fusion proteln ternatively consistin
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active frag or varl
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the crystal structure of HA (P]jB identifiers 1A06, 1BJS5, 1BKE, 1BMO0, 1E7E to
15  1E7I and 1UOR) for the most part extend away from the body of the molecule. These

ldops are useful for the insertion, or internal fusion, of therapeutically active peptides,
particularly those requiring a secondary structure to be functional, or Therapeutic
proteins, to essentially generate' an albumin molecule with specific biological activity.
Loops in human albumin structure into which peptides or polypeptides may be
20 inserted to generate albumin fusion proteins of the invention include: Val54-Asn61,
Thr76-Asp89, Ala92-Glul00, Glnl70-Alal76, His247-Glu252, Glu266-Glu277,
Glu280-His288, Ala362-Glu368, Lys439-Pro447,Vald62-Lys475, Thr478-Pro486,
and Lys560-Thr566. In other embodiments, peptides or polypeptides are inserted into
the Val54-Asn61, GInl170-Alal76, and/or Lys560-Thr566 loops of mature human
25 - albumin (SEQ ID NO:18). '
| Peptides to be inserted may be derived from either phage display or synthetic
peptide libraries screened for specific biological activity or from the active portions of
a molecule with the desired function. Additionally, random peptide libraries may be

generated within particular loops or by insertions of randomized pe'ptides' into
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Therapeutic proteins fused at the N and G termni are differen
Therapeutic proteins. |In another enbodi ment, the Therapeutic proteins

fused at the N and C termni are different Therapeutic proteins which may
be used @ ézeaks Or prevent the same disease, disorderpepipo§ass tion. In
anot her enbodi nent, 5 the Therapeutic proteins fused at the N and C
termni are different Therapeutic proteins which may be used to treat or
prevent diseases or disorders which are Fnown in the art to conmmonly occur
in patients sinultaneously, In addition to album n fusion protein in which
the al bumn portion is fused N termnal and/or C-termnal of the
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Peptides inserted info a loop of human serum albumin are Therapeutic protein .

peptides or peptide fragments or peptide varianis thereof. More particulary, the
invention encompasses albumin fusion proteins which comprise peptide fragments or
peptide variants at least 7 at least 8, at least 9, at least 10, at least 11, at least 12, at
20 least 13, at least 14, at least 15, at least 20, at least 25, at least 30, at least 35, or at
least 40 amino acids in length inserted info a loop of human serum albumin. The
invention also encompasses albumin fusion proteins which comprise peptide
fragments or peptide variants at least 7 at least 8, at least 9, at least 10, at least 11, at
least 12, at least 13, at least 14, at least 15, at least 20, at least 25, at least 30, at least
25 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 af least 7 at least 8, at least 9, at least 10, at least 11, at
least 12, at least 13, at least 14, at least 15, at least 20, at least 25, at least 30, at Jeast

35, or at least 40 amino acids fused to the C-terminus of human serum albumin.
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particul ar | oops of the HA nolecule and in which all possible conbinations
of amno acids are represented. Such library(s) could be generated on HA

or domai ny¢ gageREs of HA by one of the foll ow ng net hpdsisofodsss
random zed nutation of am no acids within one or nore peptide |oops of HA

or HA domain fragnments. Either one, nore or all the residues within a | oop
could be mutated in this manner; (b) replacenment of, or insertion into one
or nore |oops of HA or HA domain fragngnts (Le., internal fusion) of a
random zed peptide(s) of length X. 10 (where Xis an amno acid and n is
t he nunber of residues; (c) NN, CG or N and C termnal peptide/protein
f usi ons -in additi ﬁm’er@ll)( athe aimoior fuéib)l prilfhhlswf the HAedomanay flragnest My

al so be nmade I r th S ve fro
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t
bept1 e var | AREGRYooEarTY P e Ehe TEFE R dER S ch AR R e
al bum n f dsi @ibuptio fieionsprodyinci tlmnpmtm ﬁe;pitmtdm:efaia*gmsmﬁc proteipapyibde

iants at |east 7 at_| t | t .11, at
east 12, a gt baf e e RugBpinali8RE o ey TR Nuet VeoBipr SRS 4 cae

25, at | east RBRrapaiticl p@tin Postiofd nily bé eles kardd oandifigedCThigagentid PRGER
i The inventiaon also

inserted into | oop.of human serum al 1

enconpasses éF‘ﬁ?ﬁ’ffeﬁ Fgg R L 6%51%1 t‘%%rgwu%@m?%%mﬁ@ﬁﬂﬁ © IEPIEREteht s or
peptide vari agi®-Hd-vl @asHALXa: X-a8h oBHAK-Y 0aBiA-R.Y-8la bieasty-XOHAa): | east
11, at Ieast 12, at least 13, at least 14, at |east 15, at |east 20, at

| east 25,105¢ HagsX- ~Hyy, ont HAsRdrHAs o3 HA- -SiHARY |@astHAOY 4H ner devERlef used to

the N-term nlé%mﬁfnaﬁl&ﬁ%%?1&%&%)(%@’0@?‘“%11@&6%& LYERHEL AnPlRGigNCcoNpasses
al bum n fusion proteins whi rise peptid
Bi- or multi-functional alburmn fl.lSlOIl proteins may be prepared in various

ratios depending on function, half-life etc.
Bi- or multi-functional albumin fusion proteins may also be prepared to target
15 the Therapeutic protein portion of a fusion to a target organ or cell type via protein or
peptide at the opposite terminus of HA.

As an alternative to the fusion of known therapeutic molecules, the peptides
could be obtained by screening libraries constructed as fusions to the N-, C- or N- and
C- termini of HA, or domain fragment of HA, of typically 6,8, 12,20 0r 25 or X,

20  (where X is an amino acid (aa) and n equals the number of residues) randomized
amino acids, and in which all possible combinations of amino acids were represented.
A particular advantage of this approach is that thé peptides may be selected in sifu 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
25  other method then being atiached 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 portion, for
instance, for binding to its cognate receptor. The linker peptide may consist. of amino

30 acids such that it is flexible or more rigid.




fragnents or peptide variants at least 7 at |least 8, at least 9, 27 JQESZBUB
10, at least 11, at least 12, at least 13, at |least 14, at |east 15,

| east 20, at |east 25, at | east 30, at least 35, or at least 40 am no
acids fused to the Gterm nus of human serum al bumn. 7 JUL 2006 WO
031066085 wWrfskloddaBP3/ 00433 23 General ly, the al bum n f usd@Bopseasei ns of the
i nvention may have one HA-derived region and one Therapeutic
protein-derived region. Miltiple regions of each protein, however, may be
used to nake an al bumi n fusion proteinygf the invention. Simlarly, nore

t han one Therapeutic protein may be used to make an 5 al bum n fusion.
protein of the invention. For instance, a Therapeutic protein may be fused
to both the N- anthe@farerasi deatribed dbovef the FeébustAn fesionsproteits fGhe iygntgani on, t he
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or 25 orldx Swlee%gﬁewwcwarﬁmen lyibg cpnpgsted By folegual s the nunber of
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of am no acids were represent ed. Partl cul ar advant age of this approach

i s that the Teppedisreteip oee dinded gwlfilife st iyiwrhalftlife oHAcigptudie 3Fiéviind t he
roperties I b er than,
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potentially, t" be the case deriv y any 25
ot her net hod" h(_engcutimqrmtgmaﬂtea@he@sqddo pikumin. Shelf-life typically refers to the time

15  period over which the therapeutic activity of a Therapeutic protein in solution or in

some other storage formulation, is stable without undue loss of therapeutic activity.
Many of the Therapeutic proteins are highly labile in their unfused state. As
described below, the typical shelf-life of these Therapeutic proteins is markedly
prolonged upon incorporation into the albumin fusion protein of the invention.

20 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 ailalog, a variant, or is otherwise altered or does not

25  include the complete sequence for that protein, the prolongation of therapeutic activity
may alternatively be compared to the unfused equivalent of that analog, variant,
altered peptide or incomplete sequence. As an example, an albumin fusion protein of
the invention may retain greater than about 100% of the therapeutic activity, or
greater than about 105%, 110%, 120%, 130%, 150% or 200% of the therapeutic

30 activity of a standard when subjected to the same storage and handling conditions as




Additionally, the album n fusion proteins of the invention may i nfli‘gpl.akﬂﬂﬁ
I i nker peptide between the fused portions to provide greater physSica
separati on between the noieties and thus maxinm ze the accessibility of the
Therapeutic protein portion, for instance, for binding to its cognate
recept or. wih@kdogker peptide may consist of amno 30 apdffsosbiels that it is
flexible or nore rigid. 2 7 JUL 2005 WO 03/066085 PCT/|B03/ 00433 24
Therefore, as described above, the al bunin fusion proteins of the invention
‘'may have the following fornula R2-R; §|-R2; R2-R -R2; R2-L-R -L-R2; RI-L-
R2; R2-L-R; or R -L-R2-L-RI, wherein Pis at | east one Therapeutic
protein, peptide or polypeptide sequence (including fragnments or variants
thereof), angenRhdRd WRRETSHMphlel ot A&iveaNEnd PEhAP BV Pi Qf Bbid thatithe a | i nker
and R2 is a serumal bum n sequence_(including fragnents or variants

t her eoi ) ExeniBfrapsytic apikay depends gp éhe Therpagionrotsing stadilign agsl ey (hedes™N (SEQ | D
NO 4) or (GEppbh, - wherein N is an integer greater than or equal to 1 and
wherein G represents glycine and S represents serine. Wen R is two or
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Therapeutic proteins are highly labile in their unfused state. As

descri beth bel ow, Xlizgapepbic padteisel f-1ife of these Therapeutic proteins is
mar kedl y prol onged upon incorporation into the albumn fusion protein of
the invention. 20CAxBedibeve.casadinpp Sisepmsoten of His inyarbat FURPLREE # 1235F ol onged”
or "extended, hel.f- 1L f I8y ther t VIS SV tive to
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condi ti ons. Himenstandabuninpyhibe atehesocigisfl with gnRpnother by genetiThsioapeut i ¢

protein. Wen t heAsTlr}&ardalPe?&rtl,i %ﬁ%&%&ﬁlcnplggﬁlt’i R {o w%ngiogenesis inhibiting

15 peptide, such as endostatin (including restin, arresten, canstatin and tumstatin), or .

fragments or variants thereof, having one or more therapeutic and/or biological

activities; angiostatin or fragments or variants thereof, having one or more therapeutic

and/or biological activities, alphastatin or fragments or variants thereof, having one or

more therapeutic and/or biological activities, kringle 5 or fragments or variants

20  thereof, having one or more therapeutic and/or biological activities, anti-thrombin I1X

or fragments or variants thereof, having one or more therapeutic and/or biological

activities. Thus an albumin fusion protein of the invention may contain at least a

fragment or variant of a Therapeutic protein. Additionally, the term “Therapeutic

protein” may refer to the endogenous or naturally occurring correlate of a Therapeutic

25 protein. Variants include mutants, analogs, and mimetics, as well as homologs,
including the endogenous or naturally occurring correlates of a Therapeutic protein,

By a polypeptide displaying a “therapeutic activity” or a protein that is

“therapeutically active” is meant a polypeptide that possesses one or more koown

biological and/or therapeutic activities associated with a Therapeutic protein such as

30  one or more of the Therapeutic proteins described herein or otherwise known in the
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activity of a standard when subjected to the sane storage and handling
conditions as 27 JUL 2006 WO 031066085 PCT/I BO3100433 25 the standard
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herein, "Therapeutic protein” refers to an angi ogenesis inhibiting 15
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therapeutic and/or biological activities; angiostatin or fragnents or
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. anti-angiogenic or anti-tumor activity that the fusion proteins exhibit against a given
" tumor can be determined.

Therapeutic proteins corresponding to a Therapeutic protein portion of an
albumin fusion protein of the invention may be modified by the attachment of one or

20 more oligosaccharide groups. The modification, referred to as glycosylation, can
dramatically affect the physical properties of proteins and can be important in protein
stability, secretion, and localization. Such modifications are described in detail in U.S.
Provisional Application Serial No. 60/355,547 and WO 01/79480, which are
incorporated herein by reference.

2.‘5 Therapeutic proteins corresponding to a Therapeutic protein portion of an
albumin fusion protein of the invention, as well as analogs and variants thereof, may
be modified so that glycosylation at one or more sites is altered as a result of

* manipulation(s) of their nucleic acid sequence, by the host cell in which they are
expressed, or due to other conditions of their expression. For example, glycosylation

30  isomers may be produced by abolishing or iniroducing glycosylation sites, e.g., by




activities. Thus an al bum n fusion protein of the invention may c? apﬂ ﬁdﬁ
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~term " Therapeutic protein" may refer to the endogenous or naturally
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15  associated with a given Therapeutic protein molecule disclosed in this column. The

" information associated with each of these entries are each incorporated by reference in

fheir entireties, particularly with respect to the amino acid sequences described

Ttherein. The “PCT/Patent Reference” column provides U.S. Patent numbers, or PCT

Internationa! Publication Numbers corresponding to patents and/or published patent

20  applications that describe the Therapeutic protein molecule. Each of the patents

and/or published patent applications cited in the “PCT/Patent Reference” column are

herein incorporated by reference in their entireties. In particular, the amino acid

sequences of the specified polypeptide set forth in the sequence listing of each cited

"PCT/Patent Reference”, the variants of these amino acid sequences (mutations,

25  fragments, etc.) set forth, for example, in the detailed description of each cited

_ r"PCT/PaLtent Reference", the therapeutic indications set forth, for example, in the

* detailed description of each cited "PCT/Patent Reference”, and the activity assays for

the specified polypeptide set forth in the detailed description, and more particularly,

the examples of each cited "PCT/Patent Reference” are incorporated herein by

30  reference. The “Biological activity” column describes Biological activities associated
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In various embodiments, the albumin fusion proteins of the nvention are

capable of a therapeutic activity and/or biologic activity corresponding to the

therapeutic activity and/or biologic activity of the Therapeutic protein corresponding

to the Therapeutic protein portion of the albumin fusion protein listed in the

corresponding row of Table 1. (See, e.g., the “Biological Activity” and “Therapeutic

- Protein X” columns of Table 1.) In further embodiments, the therapeutically active

‘protein portions of the albumin fusion proteins of the invention are fragments or

20

variants of the reference sequence and are capable of the therapeutic activity and/or

biologic activity of the corresponding Therapeutic protein disclosed in “Biological

Activity” column of Table 1.
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majority of the residues of the complete polypeptide are removed from the N-

terminus., Whether a particular polypeptide lacking N-terminal residues of a complete

15  polypeptide retains such immunologic activities can readily be determined by routine
methods described herein and otherwise known in the art. It is not unlikely that a
mutein with a large number of deleted N-terminal amino acid residues may retain
some biological or immunogenic activities. In fact, peptides composed of as few as
six amino acid residues may often evoke an immune response.

20 Accordingly, fragments of a Therapeutic protein corresponding to a
Therapeutic protein portion of an albumin fusion protein of the invention, include the
full length protein as well as polypeptides having one or more residues deleted from
the amino terminus of the amino acid sequence of the reference polypeptide (e.g., a
Therapeutic protein as disclosed in Table 1). Polynucleotides encoding these

25  polypeptides are also encompassed by the invention.

| In addition, fragments of serum albumin polypeptides corresponding to an
albumin protein portion of an albumin fusion protein of the invention, include the full
Jength protein as well as polypeptides having one or more residues deleted from the

amino terminus of the amino acid sequence of the reference polypeptide (i.e., serum
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nore amno acjds fromthe N-terginus of a protein
and/or serum albumin protein) resuits in modification or loss of one or more

10  biological functions of the protein, other functional activities (e.g., biological
activities, ability to multimerize, ability fo bind a ligand) and/or Therapeutic activities
may still be retained. For example the ability of polypeptides with C-terminal
deletions to induce and/or bind io antibodies which recognize the complete or mature

_ forms of the polypeptidé generally will be retained when less than the majority of the

15 residues of the complete or mature polypeptide are removed from the C-terminus.
Whether a particular polypeptide lacking the N-terminal and/or C-terminal residues of
a reference polypeptide retains Therapeutic activity can readily be determined by
routine methods described herein and/or otherwise known in the art.

The present invention further provides polypeptides having one or more

20  residues deleted from the carboxy terminus of the amino acid sequence of a
Therapeutic protein corresponding to a Therapeutic protein portion of an albumin
fusion protein of the invention (e.g., a Therapeutic protein referred to in Table 1).
Polynucleotides encoding these polypeptides are also encompassed by the invention.

In addition, the present invention provides polypeptides having one or more

25 ~ residues del_eted from the carboxy terminus of the amino éLcid sequence of an albumin
protein corresponding to an albumin protein portion of an albumin fusion protein of
the invention (e.g., serum albumin). Polynucleotides encoding these polypeptide's are
also encompassed by the invention.

Moreover, the present invention provides polypeptides having one or more

30 residues deleted from the carboxy terminus of an albumin fusion protein of the
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prot ei n. 1Pol )kmait;ISQ%t i&98s 90%, 95%, 96%, 97%, 98% or 99% identical to reference
' polypeptides having the amino acid sequence of N- and C-terminal deletions as
described above. Polynucleotideé encoding these polypeptides are also encompassed
by the invention.
Other polypeptide fragments of the invention are fragments comprising, or
20  alternatively, consisting of, an amino acid sequence that displays a Therapeutic
~ activity and/or fimctional activity (e.g. biological activity)- of the polypeptide
sequence of the Therapeutic protein or serum albumin protein of which the amino
acid sequence 1is a fragment. 7
Other polypeptide fragments are biologically active fragments. Biologically
25  active fragments are those exhibiting activity similar, but not necessarily identical, to
an activity of the polypeptide of the present invention. The biological activity of the

- fragments may include an improved desired activity, or a decreased undesirable

activity.
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venti on ERLBRe L eat! JoR FARPTLG: 1658, POLLRERL L SERNaECoRhap S oTP e et
del eti ons camil»€ and, in many regions, identical to the amino acid sequence of the Therapeutic
15 protein corresponding to a Therapeutic protein portion of an albumin fusion protein of
" the invention, albumin protein corresponding to an albumin protein portion of an
albumin fusion protein of the invention, and/or albumin fusion protein of the
invention. Nucleic acids encoding these variants are also encompassed by the
invention. '
20 The present invention is also directed to proteins which comprise, or
alternatively consist of, an amino acid sequence which is at least 60%, 80%, 85%,
90%, 95%, 96%, 97%, 98%, 99% or 100%, identical to, for example, the amino acid
sequence of a Therapeutic protein corresponding to a Therapeutic protein portion of
an albumin fusion protein of the invention (e.g., an amino acid sequence disclosed in
‘25 areference in Table 1, or fragments or variants thereof), albumin proteins (e.g., SEQ
ID NO:18 or fragments or variants thereof) corresponding to an albumin protein
portion of an albumin fusion protein of the invention, and/or albumin fusion proteins
of the invention. Fragments of these polypeptides are also provided (e.g., those
fragments described herein). Further polypeptides encompassed by the invention are

30  polypeptides encoded by polynucleotides which hybridize to the complement of a
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“identical” to a query amino acid sequence of the present invention, it is intended that
the amino acid sequence of the subject polypeptide is identical to the query sequence
except that the subject polypeptide sequence may include up to five amino acid
alterations per each 100 amino acids of the query amino acid sequence. In other
words, to obtain a polypeptide having an amino acid sequence at least 95% identical
to a query amino acid sequence, up to 5% of the amino acid residues in the subject
sequence may be inserted, deleted, or substituted with another amino acid. These
alterations of the reference sequence may occur at the amino- or carboxy-terminal
positions of the reference amino acid sequence or anywhere between those terminal
positions, interspersed either individually among residues in the reference sequence or
in one or more contiguous groups within the reference sequence.

As a practical matter, whether any particular polypeptide is at least 60%, 80%,
85%, 90%, 95%, 96%, 97%, 98% or 99% identical to, for instance, the amino acid
sequence of an albumin fusion protein of the invention or a fragment thereof (such as
fhe Therapeutic protein pottion of the albumin fusion protein or the albumin portion
of the albumin fusion protein), can be determined conventiopally using known

computer programs. Such programs and methods of using them are described, e.g., in
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consi st of , dwmdhrlterahe progersies)oreavtiwitiohn piThhe iescoded papmptidDIFucBOiflediidyy 90%
95% 96% [ %% I f X no acid
sequence of.é&?ﬁgé%ﬁ%ggk%wﬁgﬁhﬁ%&%ﬁﬂ%ggﬁon%%%o Ede ﬁ%a?§fgﬁ3§%9g:oteln
portion of deaPdiypaptidd vsiaots ipphoelk ¢hoze nfwhblelessrihﬂni(] d)a@sﬂmngo,,lesamhmn no acid

seqguence dIS se a reference d.n bl.e 1, o1 fr nents variants
t her eof ), u(riffs q]b ?@lslﬁis an 35’ OTSEéO’ rsé%Néiemié' or® f]rgg‘ﬁe 1\'?ari ants
t her eof )1OCOFShE§m&QId&gatddQ oRBddRt Bt inp cpmbinefidh. Péliidctatidd va:tmnel daurﬂ'en f usi on
protein of thelg% ntlon, d/or al bumn fusio roteins . of the_invention.
Fragnment s of Pre¢Hg &IVB@% dl%aéor&r%gaF"s?Pt’ﬁ%"v? egRgesyion fp BACHA, g nent s

- descri bed hqtoeﬂ(eﬁangEuédoherntﬁ@hweﬂhkﬂg&oemegeeﬁe@eybm&ﬂaeialHb\ge@ﬁdhon are 30
pol ypepti des encoded by_pol ynucl eoti des which hybridize to the conpl enent

of a 2 7 JUIaSsed or W¥d¥3/ 066085 PCT/ | BO3/ 00433 33 nucleic acid ol ecul e
encodi ng an an ngy &dtferSBMaRER: Af poRBcleMR tht I UR0Qbumin portion of an

15 albumin fusion protein of the invention is optimized for expression in yeast or

© mammalian cells. In vet another embodiment, a polynucleotide encoding a
Therapeutic protein portion of an albumin fusion protein of the invention is optimized
for expression in yeast or mammalian cells. In still another embodiment, a
polynucleotide encoding an albumin fusion protein of the invention is optimized for

20 expression in yeast or mammalian cells.
In an alternative embodiment, a codon optimized polynucleotide encoding a
Therapeutic protein portion of an albumin fusion protein of the invention does not
hybridize to the wild type polynucleotide encoding the Therapeutic protein under
stringent hybridization conditions as described herein. In a further embodiment, a
25  codon optimized polynucleotide encoding an albumin portion of an albumin fusion
+protein of the invention does not hybridize to the wild type polynucleotide encoding
| the albumin protein under stringent 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



in 6X Sodiumchloride/Sodiumcitrate (SSC) at about 45 degrees

foll owed by one or nore washes in 0.2X SSC, 0.1% SDS at about 50 -

degrees Cel sius), under 5 highly stringent conditions (e.g., hybridization
to filter wapssndsoBNA i n 6X sodi um chl ori de/ Sodi um ci t r ap@r/(posazat about 45
- degrees Cel sius, followed by one or nore washes in O 11X SSC, 0.2% SDS at
about 68 degrees Cel sius), or under other stringent hybridization
condi ti ons which are known to those of fs ill in the art (see, for exanple,
Ausubel - F.M et al., eds., 1989 Current” protocol in Ml ecular Biology, )
G een 10 publishing associates, Inc., and John Wley & Sons Inc., New York,
at pages 6. 3iHe ThéraBeficapdietn 1) or MRS Vb6l Q@RS p&R6R dirdsr hESEnt

pol ypeptides_are_al so enconpassed_ by the invention. By a pol ypeptide

havi ng an anitibridieatign senslifgnss as %Scmt@ﬁéf’r,eﬂ# or exanple, 95% "identical" to a
query amino aci d SEAUSRNARNAN ecridRinnE $BhudAHRR! &Rbding b TherapdiHENdRLt hat 15
the am no acid sequence of the subject polypeptide is identical to the
query sequen®&tieROEpi albpmin fosien rgkineefttheigvsntiends aet comprien eralimmatively| ude up
to five aBi NQo@gd dr, tAd hatdly QBSrRe schRnbe 39@151@1"@&%&:%0_%@{ 1h BSuigry am no
acid sequence. In other words, to obtain a polypéptide having an am no

aci d sequenc&mhpdimgsis trobygusleatides prcatling tag ajbupiargrotam pootieciof as edffuerice, up to
5% of the am aci d: [ [0t Leck 2 %ﬁ%ﬁ . i pserted,
del eted, or su snt ﬁ%i%?vtﬁ‘% E&glrl\tgk{nhg‘r? n%%?%%ﬁ%s& g? e@e{%@a%}sgt% ﬁoﬁ% of the
reference sedqefritle orsyrriog cynueate tofi ellamiim rotein. daranoalientativer -ekdbndimenposi t i ons
of the refer » ' nc.e ok wher-e het ween .t hose term nal
positions, i ﬁ?@fﬁgcgéegruggsd& g{"ﬁ‘ﬁ%%’qﬁﬁ‘é Y, iﬁ?ﬁrﬁ%]laqr}ix/te%lr%ﬁbe nr“ée\ér\lﬁ%g% ML FOPRESS of er ence
sequence 18r or altcomeively ovosig of,otht hgjualiy ogruerinpssenhenbd of 4 TRermedidc ertdn
sequence. 25 g%aaop ac@i cal npttegﬁ whet her any particul ar polypeptide is
at |east 6094 80% B YO CE 60, 97% 98% or 99% i dentical to, for

i nstance, the a][ri Tmoanoaid ﬂioa@l&ﬁtb@f &i@@n@fﬁheal”heﬁdpaum ﬁﬁotﬁiﬂ&ﬁ%@iewcﬁﬂ Fropf at he
invention or_a . fragment, thereof (such as the Therapeutic protein portion
of the al bunfar’i‘d‘?lﬂs?’gﬂ#éﬁﬁ&%[’ﬁg@P&Fﬁ@ %ﬁltﬁﬁ?nwnf brora nagpalliptcorming WilbtR? n f usi on
protein), capoeuctigties.m ned conventionally using known 30 conputer

prograns. _Such prograns and net hqds of usi n% t hem are described, e.g., in 2
7 JUL 2W83 WO 03/ ﬁ@g@gg opeuringyAenty £z called “allelic variants,” and refer to one of

several alternate forms of a gene occupying a given locus on a chromosome of an
organism. (Genes II, Lewin, B., ed., John Wiley & Sons, New York (1985)). These

allelic variants can vary at either the polynucleotide and/or polypeptide level and are

stringent hybridization conditions (e.g., hybridization to fil teaﬁgﬁgg,zw
65

included in the present invention. Alternatively, non-naturally occurring variants may
20  be produced by mutagenesis techniques or by direct synthesis.

Using known methods of protein engineering and recombinant DNA
technology, variants may be generated to improve or alter the characteristics of the
polypeptides of the present invention. For instance, one or more amino acids may be
deleted from the N-terminus or C-terminus of the polypeptide of the present invention

25 _ without substantial loss of biological function. See, e.g., Ron et al., J. Biol. Chem.
. 268: 2984-2988 (1993) (K.GF variants) and Dobeli et al., J. Biotechnology 7:199-216
| (1988) (interferon gamma variants). o

Moreover, ample evidence demonstrates that variants often retain a Bioloéical

activity similar to that of the naturally occwrring protein (e.g., Gayle et al., J. Biol.
30 Chem. 268:22105-22111 (1993) (IL-1a variants)). Furthermore, even if deleting one




34 U. S. Provisional Application Ser. No. 60/355, 547 and WO oin94§%,(&g.
41-43), which are incorporated by reference herein, and are wel | nd qu§
the arL The pol ynacl eotide variants of the invention may contain
alterations in the coding regions, non-coding regions, or both.

Pol ynucl egtd figsdpgd i ants include those 5 containing al tgrpghNessawhi ch
produce silent substitutions, additions, or deletions, but do not alter the
properties or activities of the encoded pol ypeptide. Such nucl eotide
variants may be produced by silent substitations due to the degeneracy of
the genetic code. Pol ypeptide variant$6i ncl ude those in which | ess than
50, less than 40, less than 30, less than 20, less than 10, or 5-50, 5-25,
5-10, 1-5, or. 1- N1 NG j € i I . ed in any
conbination.&H%Péﬁ%%ﬁ%g@?%%&g2%?§ﬁFéag%ﬁ9§%h&%%%gBge%oﬁ%gggbgéwﬁg y of
reasons, e. gnedificatioptdribsseofoud on mexp bebgiceh fungtions, phert biclokianl achviics (change
codons int to t g m.crahi al. host uch as,
yeast or E h%# %{m}ﬁ r%%’t ﬁ(gregggnﬁlg’% %bﬁgﬁ%gagégfg@? vualefnge)tg I Iemeeaﬁlg{)oaﬁong an

al bum n por tbiot anifbodizs whichaktngniza theusreted o @il likély bh ectbinsd nheniesd S
optim zed. for expressi.on | east or. .manmmal ian cells. |n, yet anather

enbodi nent , témb G eStir{hc%re %egﬁfnﬁeﬁgggﬁig%ﬂﬁ Emoved \éﬁoﬁl %ﬁr ion of an
al bum n f usi emipaobdeCertlinis h éVhatve atpactitulas polppdptide Edking M- @XPieg@biabn i n
yeast or mammmlian.cells. In still another emhodi nent. ol ynuc]| eoti de
Encoding an SPEREHCAS PIRATDFFAPORER FRIBIoBREs sy Poror s e dPerdiEet por | 20
expressi on imuieasétheds dewnibed heddin 6&d biBerwisd kadwln tBs Mt | ve enbodi nent, a

codon optim zed | ynacl eoti de encoding a Therapeutic protein portion of
an al bunin fusi oﬁﬂw%co i FRvertiop pirten, gl de%qpaga@%tvanﬁ%rwwlzéﬁaff% % he wild

type pol ynuckg@iontieainiP .29 blolichh 8EARS LhnbiGr ARtk ARGRY). &I firfgent

hybri di zation conditions as descrjibed herein. In"a farther enbodi ment, a 25
codon opt i m Fekedpeanihe iesriienerievideayaiguia st albswin fisigaproteins rt Btveat buni n
fusion protghfidhl 4Gt el icHORRivP bn P& RictRHRE s 1{15% fyPe

pol ynucl eotide encodi ng ‘the al bumn protein under strindent hybridization
condi ti ons adsclused in He dBivdagitah Activity” anbiidn Tehlsddithat serresponsisdopnopt i i zed

ot hybr | ai 28T gk her a0t Gl B AR BP e Bl B RSy BB O

15 to the Therapeutic protein portion of the albumin fusion protein.  Such variants

- include deletions, insertions, inversions, repeats, and substitutions selected according
to general rules known in the art so as have little effect on activity.
In other embodiments, the variants of the invenfion have conservative

_ substitutions. By “conservative substitutions” is intended swaps within groups such

20 . as replacement of the aliphatic or hydrophobic amino acids Ala, Val, Leu and Ile;

| replacement of the hydroxyl residues Ser and Thr; replacement of the acidic residues
Asp and Glu; replacement of the amide residues Asn and Gln, replacement of the
basic residues Lys, Arg, and His; replacement of the aromatic residues Phe, Tyr, and
Trp, and replacement of the small-sized amino acids Ala, Ser, Thr, Met, and Gly.

25 Guidance concerning how to make phenotypically silent amino acid
substitutions is provided, for example, in Bowie et al., “Deciphering the Message in
-'Protein Sequences: Tolerance to Amino Acid Substitutions,” Science 247:1306-1310
(1990), wherein the authors indicate that there are two main strategies for studying the

tolerance of an amino acid sequence to change.




WO 03/ 066085 PCT/1B03/00433 35 the Therapeutic protein portin or ;h3ULﬂm6
~albumn protein portion under stringent hybridization condltlons

descri bed herein. In an additional enbodi nent, polynucl eotides encoding a
Therapeutic protein portion of an al bumn fusion protein of the invention
do not CORRJdsaBsosP’ alternatively 5 consist of, the napgfmobdoagaccurring
sequence of that Therapeutic protein. In a further enbodi nent,

pol ynucl eoti des encoding an al bumin protein portion of an album n fusion
protein of the invention do not conpris¥, or alternatively consist of, the
natural ly occurring sequence of albumn protein. In an alternative

“enbodi nent, pol ypucleo co ap.a 0 t he

i nvention do not %%&%?l%@%ﬁidﬁﬁa &?Pg%n%Flégﬁ%} %ﬁh B?& egng%%rally

s occurring seqﬂﬂﬁmﬂmmf1Hmihémaﬁmﬂmrhmpmmhdmd1mpmpmmdnmmmw$heth50ﬂbm protein

portion. In an addition enbodi t he Therapeu Q

sel ect ed fr oRFESPE R Sﬁﬁﬁ%ﬁ?Pﬂéwﬁg P@PVS%Qh%FQ%Pnn? wgnlktﬁbﬁq%¥e$l be no
natural ly oc melﬂglemﬂiﬁl'ytSWMGpﬁ It]:;erpmtlam@hmﬂxe acﬁ&esmatelsu realhinymmpolar giderg
vari~nts are called "all varia y fer to one sever al

‘al t er nat egl f oP BRSO FVHErHE HE™ “E’ﬂﬁ% Hg Sé{ifﬁ?evg 15’15’§ Bh %engﬁﬁ?ﬁn%oé%er%edgf an
Orhgani Sml | (GM| eSOV, toldsenall BonsBrvathChmmd@dicﬂldeﬂlﬁﬁm& 15@3 h@e,leﬁlewéﬁéﬁt kfdthé985)) .
These allelig¢ variants can, var I ti de and/or

pol ypept i de P&Rhaic Qhéi‘ya‘i"é q%“hé’in e?Fl é/aﬁwhﬁ?g ﬁc‘?}ﬁem of the

Al ternativel yydrB@M-rBaddk Hek ¥n® TR fepRREenYeAt o MleS adi@Y resz&hebm@r@ﬁugmd by

nut agenesi s technlques or by direct syntheS|s Usi ng known net hods of

protein engi FEECFRe & dhe wriRBFEIE Aohand @@Hﬁﬂﬁﬁ?&?m phtedneis FEdPchHe

gener at edq t op LTPL,QV en P! b Rhcchfift 6N BAGbRAHS tesifesOPhd, NS, @ﬂl meraha des of
t he present | nventi on. FOI‘ i nstance, one or nore am no aci ds may be

del eted fr onyepkeernent of i smell-sizedamiap asifudlagfors e, 1}46‘1: gwsbBbi de of the present
i nvention 25 W t e.
ron ot ol by Spact Rk ANl SRt SaRl RGk Rl LBk eon B O el

et al., J. Bmhzdc ki pd)lmgqpndeslc@»@taizﬂ;& subdti@®ps Of ereearfreare nf @amcwﬁnvadnt s).
M)r eover, enoea};”d rgg1 (?u%s q1§h ntﬁé l%tsr?:ﬁte%l Ql?iL 1o a%irdl rgﬂi %%pm B&Ib@ offe

bi ol ogi caI V1 st m’lar € nat ura ccur I'ng protein
(e.qg., Gag'l eelﬁ:toded by the. geBetal code or (i) polypeptides contammg substltuuons of one or

more of the amino acid residues having a substituent group, or (iii) polypeptides
which have been fused with or chemically conjugated to another compound, such as a
compound to increase the stability and/or solubility of the polypeptide (for example,
polyethylene glycol), (iv) polypeptide containing additional amino acids, such as, for

20  example, an IgG Fc fusion region peptide. Such variant polypeptides are deemed to
be within the scope of those skilled in the art from the teachings herein.

For example, polypeptide variants containing amino acid substitutions of
charged amino acids with other charged or neutral amino acids may produce proteins
with improved characteristics, such as less aggregation. Aggregation of

25  pharmaceutical formulations both reduces activity and increases clearance due to the

aggregate’s immunogenic activity. See Pinckard et al., Clin. Exp. Immunol. 2:331-

- 340°(1967); Robbins et al., Diabetes 36: 838-845 (1987); Cleland et al., Crit. Rev.
Therapeutic Drug Carrier Systems 10:307-377 (1993).

In specific embodiments, the polypeptides of the invention comprise, or

30 alternatively, consist of, fragments or variants of the amino acid sequence of a




30 Chem 268:22105-22111 (1993) (IL-la variants)). Furthernore, eée}ner 005
deleting one 2 7 JUL 2006 WO 03/066085 PCT/1B03/00433 36 or nor® 'a 4
acids fromthe N-termnus or C-term nus of a polypeptide results in

nodi fication or | oss of one or nore biological functions, other biological
activitiegodR¥eosdi!! be retained. For exanple, the abipdiigoHiosss del etion
variant to induce and/or to bind antibodies which recognize the secreted
formw Il likely be retained when less 5 than the najority of the residues
of the secreted formare renoved fromth® N termnus or C-terninus.

Whet her a particul ar pol ypeptide lacking N or C-termnal residues of a

protein retaiis such i mmnogeni ¢.activities can readily. be determ.ned by
routi ne meth SRS HREY e?rg)f’%hgﬁgl %Hd#loé S %Aﬁb?%mtﬁré At hus, the
i nvention f urfhdier pioteid otibs invehtiqae phérdia thafih@ndnss wdwacibnth dwe 15, 300,fa4nct i onal
activity (e.g., biolagical activity and/or .ther utic activity).,In
further  enbad et obih of rUenPl GITST GV dSS R PRERPY: GPOSHNT (i on
proteins thatdeRin® &heh Wdgipa@Bato @Gt kaferedce( Bmbho, adlll Oteq@dneal &actdeMiihy and/ or
t her apeuti.c ag}éi g,i tg, uch.as that .disclosed in the SI ol oigi cal Activity”
col unm i n>TalPEedPeplaiie ARMOLSHoHAEitiPns A Opservabve NRAPGGFESFaRdE or

therapeutic agdsé ¥olypepd@fard 1 choshpRMAHyehPINGdnBLA corresponding 15 to the
Therapeutic protein portion of the al bum n fusion protein. Such variants

incl ude del etions TB§ ROEPERARST the,presest HHENtqassE escompogeds ph e (AClds ns

sel ected accogifid® chch GRBEHAlpeplideBoddOMMmMbMAED Gepide B&hddSiNayspdbtt! e
effect on activity. In other’ enbodi ments, the variants of the invention

have conser vaopiges, andpmay qoutaitoasino prds elbeistban, the 20 €enteneofied amiaen gcidy. s

| nt ended 1vaRe Widile @k OB 12ULBAiRER 1S AIRP! BREAPBloolked NEcALL ARALI C O
hydr ophobi ¢ g?lﬁe\r,‘)go gﬂgptéssAﬁgf Vaﬁ 1Lleutg’fl ITe; rep agerr%ht % at ﬁ%%ydroxyl
resi dues Ser tandatibhal; proegssiageoehy abfmichle medifidationr eshrdquss whidp arenvelld u;

repl acenent i_de i £ en. fi basi c
resi dues Lys%%‘%lg,%l glg] igsu;%ﬁr egﬁgcgégrrr{ér??y %Flﬂd%gnﬁaeredgl%%gg% %y:etssi&(ﬁlu%rs]g Phe, Tyr,
and Tip, andetaiql aoropeaths,ofs wdlleassimed Yolwhinews @pdarh ldeiathse. AMadifiSations Thr,

R R o T N T
" Deci pherlb ng sideehdiks sraie iaminoRirataeioryl Sesniain cle svill e lapratigted that Aeisaae Aci d
SUbSt Htuti On%y’p';a 0 ?Aoﬁ%gﬁoznllnza:wl EOI()SI‘-ES]éISR i:rliothe same or varying degrees at several sites in
a given polypeptide. Also, a given polypeptide may contain many types of
modifications.  Polypeptides may be branched, for example, as a result of
ubiquitination, and they may be cyclic, with or without branching. Cyclic, branched,

20  and branched cyclic polypeptides may result from posttranslation 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 phosphatidylinositol,

25  cross-linking, cyclization, disulfide bond formation, demethylation, formation of
covalent cross-links, formation of cysteine, formation of pyroglutamate, formylation,
gamma—carboxylatioﬁ, glycosylation, GPI anchor formation, hydroxylation,
iodination, methylation, myristylation, oxidation, pegylation, proteolytic processing,
phosphorylation, prenylation, racemization, selenoylation, sulfation, transfer-RINA

30  mediated addition of amino acids to proteins such as arginylation, and ubiquitination.




i S B

(1990), wherein the authors indicate that there are two main stragﬁfbgg E@y
studying the tolerance of an am no acid sequence to change. 2 7 . &
WO 03/ 066085 PCT/| BOB100433 37 As the authors state, proteins are
surprisingly tolerant of amino acid substitutions. The authors & ther

i ndi cate Wi &sheéigd N0 aci d changes are likely to be perpgsSoyeasst certain
am no acid positions in the protein. For exanple, nost buried (within the
tertiary structure of the protein) am no acid residues require nonpol ar
side 5 chains, whereas few features of ,gurface side chains are generally
~conserved. Moreover, tolerated conservative anm no acid substitutions

i nvol ve repl acenent of the aliphatic or hydrophobic am no acids Al a, Val,
Leu and |l e; replmegemidre,0fhetnival elviiits axayl be esvattmely aBeched dodhel Atbumin

repl acenent of 'the acidic residuyes Asp and 4 u; , replac t of the am de
resi dues AsniUSig RPRIDS foihe dRYREHT G cRRce, gk Fedpias ﬁ%e’f%l%gglﬂ%c’,mfAPﬁ, and
Hi's; repl acepgrisicef 4chginar KORt AC YyeheihtRlS BRelosedyin @ftentr Ppindddd in

repl acenent of the snall-sized amno acids Ala, Ser, Thr, Met, and Qdy.
' Besi des consBiofesbnalegyai?Adt @Y substitution, variants of the present

i nventions i ncl ud@ufhednmd)] MRLRhE d86HEORER LA icHEIEMY Sditatiletli tOBe @fbugie or nore
of the non-conserved am no acid residues, where the guogsé%ijut,ed am no acid
resi dues mayfsionpasicinb et the MERIORL0 &g ASBroHiF TRROBRIMEPICORBHSIVEY 1 i )

pol ypept i des canf QRGeS WRsiHe it MRS Afped B aifomibR sBudtircd. By AdofAg aci d

resi dues having a substrtuent group, or (iii) polypeptides which have been
fusedArith oalbehienfusiah |pyot@mpﬁ§@tlé‘epnt1@1 hsorctien of diepeasaidmay b Hogpised.
conpound to | 54 a1 bbbt @liod BorRRl onEet i de
(for exanpl e?‘ﬁﬁ%glas;%% L“&%&‘ﬁ%ﬁ‘%}”fﬁ"‘f{‘i ?{3%°8§ge§’g| ypeptide .cu())n[?lai ni ng addi ti onal
ani no aci@s, insemtonasquirtdio RGedxethyhcs, basrcugdaing thaslbeninduginarog@pef de. Such
vari ant pol ypeptides. ar [ 10 f gk killed in
the art from%tchnévetne%% |%8§gcﬁner¥f§aejiq’éﬁ’ aﬁ@?’%‘%’%?%f‘g%ﬁ%g’gfg gege Céaa?ilg\éeﬁlf S

cont ai ni ng asAibumimGisthnpussing ¢fithd mmentioh canchvarogisghtaimviioa segetisg pirtibn by her

charaed o TRty TS Ao T L ASE R 08 bR,
formul ati onsnidoide ecljiess abidiug the abdmionfispasestent adr hadevedtia, tw ¢ he
ggggigat ?5 S Ifunmgtlijogo peorlltlio% 0 (ftf {s\élotngd'a Ja%gnt E:g 't?lg lr(lgcr]g)tigé se(cj}{lénbe c():fl dlg] Iiga%é BV}IB}’II rmunol .
the ligand is a protein, and the conjugate expressed as a fusion protein. The targeting
agent can be any monoclonal antibody, or active portion thereof, eg Fab or F(ab’):
fragment, a ligand (natural or synthetic) recognised by an endothelial cell surface
receptor or a functional portion thereof, or any other agent which interacts with protein
20 ot structures of the endothelial cell.
The active antibody portions, eg Fab or F(ab); fragments of antibodies, will
retain antigen/target binding but have low non-specific binding. Fab or F(ab)
fragments may be obtained by protease digestion, for example using immobilised
Protein A and pepsin/papain digestion using ImmunoPure Fab and ImmunoPure F(ab')z
25  preparation kits (Pierce). Other active portions of anfibodies may be obtained by
| reduction of the antibodies or antibody fragiments into separate heavy and light chains.
Molecules targeted by albumin fusion proteins of the invention/antibody
conjugates or gene fusions can be endothelial cell sutface molecules, extracellutar matrix

components, for éxample collagen, fibronectin or laminin, or ofher blood vessel wall

30 structures. Examples of monoclonal antibodies raised to endothelial surface antigens are




340-(1967); Robbins et al., Diabetes 36: 838-845 (1987); d el and gt Q 5
Crit. Rev. Therapeutic Drug Carrier Systens 10:307-377 (1993). | a !flzpq
enbodi ments, the pol ypeptides of the invention conprise, or 30
alternatively, consist of, fragments or variants of the am no acid sequence
of a 2 7 Jdaskbss WO 03/ 066085 PCT/ 1 BO3/ 00433 38 Ther amerisosiodasot ei n
descri bed herein and/or human serum al bum n, and/or al bumn fusion protein
of the invention, wherein the fragments or variants have 1-5, 5-10, 5- 25,
5-50, 10-50 or 50-150, amino acid resid#® additions, substitutions, and/or
del eti ons when corrpar ed to the reference am no acid sequence. In certai n 5

enbodi nent s, i I @fﬁ cliel:g aci ds
encodi ng these ngfpyg dﬁ%%g%@?ogﬁfcg%hﬁg%%%ss g?%gy%%bnﬁka The
pol ypept i de - atll sifacp resermbiany prteim mwmmcmshdie@ﬁmmtmgn@ﬁlehd j oi ned

to each other 81?¥ ﬂgco ﬁg@ns*%ﬂ&%% 9%11 An?%aﬂ@f Lﬁé:%ﬁlg %?cp‘%ghnoio raisBFR! I de

i sosteres, ai'n am o "acl -encoded am no
acids. 10 Thé]]lﬁdl(gdp@krta\mm Pﬁﬁy&lvbda) mﬂ(ESW@ﬁmlmﬁdmthDSﬁamugmalwhminsﬁEses,

such as p@st - |ona ces r. py m, cal ificati

S ochnt ound” itk BaRaR FRBeISAT P01, Ll R IS ATI S (GRS )
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Auch oot de adi Pyt Fra0 T Sitee BRHE) BEpRhtl \HRRkofln, SR REER B ati ve
coval ent Iatt an&gmmhvolﬁzedaimdmp]ha&tasmdnd mdintoodtion can also l?e used. Antll?ody 4D10 ’

(Serotec) and BB11 (Benjamin et af (1990) Biochem. Biophys. Res. Commun, 171, 348-

353) recognises ELAM-1 present on endothelial cells in acute inflamed tissues.

Antibody 4B9 (Carlo, T. and Harlan; J, (1990) Immunol. Rev. 114, 1-24) recognises the

_ VCAM adhesion protein. Antibody 84H10 (Makgabo, M. et al (1988) Nature 331, 86-

20 88) recognises the ICAMI adhesion protein. Antibody EN7/58 (Serotec) recognises

antigens present on inflamed endothelium and on cells adhering to the endothelial cells.

Antibody KG7/30 recognises a FVIII related protein on endothelial surfaces of inflamed

tissues and tumouwrs.
The cytokines IL-1 and TNF stimulate cultured endothelial cells to acquire
25  adhesive properties for various peripheral blood leukocytes in vitro (Bevilaqua, M. er al
- (1985) J. Clin. Invest. 76, 2003; Schleimer, R. et al (1986) J. Immunol. 136, 649; Lamas,
A. et ol (1988) J Immunol 140, 1500; Bochner, B. et al (1988) J Clin. Invest. 81,
1355). This adhesiveness is associated with the induction on endothelial cells of a
number of adhesive molecules, including ICAM-1, ELAM-1, GMP-140 (also known as
30 PADGEM or CD62) and VCAM-1. These adhesive molecules recognise counter




25 cross-linking, cyclization, disulfide bond formation, denethyl t%(a@ 2008
formation of covalent cross-links, formation of cysteine, fornmatffoh {‘
pyrogl utamate, fornylation, gamma-carboxylation, glycosylation, GPl anchor
formati on, hydroxylation, iodination, nethylation, nyristylation,

oxi dat i onydp@syseat i on, proteol ytic processing,  phosphopyyosfiss
prenyl ation, racem zation, selenoylation, sulfation, transfer-RNA 30

medi at ed addition of ami no acids to proteins such as arginylation, and
‘ubi quitination. 7 JUL 2006 WD 03/ OGGOQE1 PCT/ | BO3/ 00433 39 Furt her nor e,
chemi cal entities may be covalently attached to the al bumn fusion
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were instrumental in establishing the mode of recognition (for references see above).

Thus, one aspect of the invention is the provision of a method of targeting an
antiangiogenic peptide to the inside of a cell or at ceil struchures in a mammal by
administering a fusion protein of the invention to a mammal.

20 Another aspect of this invention provides a conjugate of albumin fusion proteins
of the invention and a moiety which specifically binds endothelial cells.

Albumin fusion proteins of the invention can be conjugated, by crosslinking or
by recombinant DNA techniques, to natural or synthetic ligands which interact with
receptors on the endothelial cell surface. Such ligands include growth factors, for

25  example vascular permeability factor (Gitay-Goren, H. er al (1992) J. Biol Chem. 267,
| 6093-6098; Bikfalin, A. et al (1991) J. Cell. Phys. 149, 50-59; Tischer, E. ef ol (1991)
266, 11947-11954; Comn, G. et ol (1990) PNAS 87, 2628-2632; Keck, P. er al (1989)
Science 246, 1309-1312; Leung, D.W. et al (1989) Science 246, 1306-1309); platelet-
derived growth factor (Beitz, I. er ol (1991) PNAS 88, 2021-2025); and well as other
30 biomolecules such as transferrin and urokinase (Haddock, R. et ol (1991).J. Biol. Chem.



fragments may be obtained by protease digestion, for exanple. usi %
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vessel wall 30 structures. Exanples of nonoclonal antibodies raised to

endot hel i al 206f AE6AET3Yye Tde digend7dandin 2006 cohiGr3/ 0l 6@85cdR@Fed BP 8100433 40
Thaetnorrar) At e att Suki2 10Lae) AhaNILEE AR 'BE (EH g ABmbE ARG O

endot helial TCeée ace 1T ans
ant i bodi es r girgteids ¢ithemudatietol thd endcihbliunsurface antigens i ncI ude 93 1,

JC70, and By126 I o-t.echnpl o rai sed t . al so | as
PECaM 1) Cant ot ATl dutnixb EREBARE kR AR g o iR it ] sbelthe”
t hr onmbos pdndiadhesimnepdlesule tuartssdinkmly elB8d)to the Guhiar reBaptdrdbrdthat alE&ich4 8) .

@Bend20, Ben 30 an end ) e of ot her rmnocl onal
ant i bodi es WY Tﬁcu} g‘otéB @‘h&gﬁrg“f ilm%éal%d a)é%%) 31 ST el FESPIoF S 2

endot gel i al beseibbhmté &Iéfﬁinﬁﬁblﬁgldlh(ﬁﬁl a9 MhWieH bﬂ‘r:glal)@d‘t}me%?%}ant lSilﬂH%tﬁShalr e I
rai sed can be no eci fic¢.and recogni se_a nunber o erent othelia
cel I types ]{‘]36# Y"‘F]?&\‘Se'iei’f‘mfl??ﬁg@ér e (Fpmeyapia, ép‘”é‘cﬂg Pl 6roe
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cells hi metastatic_ mnel anomas (Serot ec) reco n| ses endot el i al
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binds to a 250 kD surface protei n on continuous endothelium Antibodies
rai sed to 15 adavs gesedici wastingaf ithe Azeshris erdoithelialneells paseniinatthoklddfrlal so be
used. Anti boc;}ghzg{g}lqn dengrotec) and B131 | (Benjaniinetal (1990) Biochent

Bi ophys. Res. % ¥ ?%’1, 348- 353) recogni ses ELAM 1 present on
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chemical cross linking of the moiety, be it a monoclonal antibody or the counter

feceptor, by techniques known in the art, or ii) by recombinant DNA technology
whereby the moiety, when it is a single polypeptide chain, is expressed as a gene fusion
20  with the agent in a suitable host.

A number of cell- or stage-specific antibodies have been described. These
include, for example antibodies to endothelial cell adhesion molecules, including
antibody BB11 (anti-ELAM, Benjamin, C. er al (1990), Biochem. Biophys. Res.
Commun. 171, 348-353), antibody 4B9 (anti-VCAM, Carlo, T. and Harlan, J. (1990)

25 Immunol. Rev. 114, 1-24) and antibody 84H10 (anti-ICAM1, Makgobo, M. ef af (1988)
Nature 331, 86-88). These antibodies, or antibodies like them, can be covalently joined
to albumin fusion proteins of the invention. This can be achieved by gene fusion
whereby the mucleotide sequence encoding the alburin fusion proteins of the invention
is spliced into the genes encoding either the heavy or light chain of the antibody, or as a

30  scFv. Alternatively the agent can be covalently cross-linked to the antibody via one of a




antigens present on inflanmed endotheliumand on cells adhering to J@ﬁ L
endot helial cells. Antibody KG//30 recognises a FVIII| related pr8t H (gﬂ%
endot helial surfaces of inflamed tissues and tunmours. - The cytokines IL-1
and TNF stinmulate cultured endothelial cells to acquire 25 adhesive
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et al (1985) J din. Invest. 76, 2003; Schleimer, R et al (1986) J.

| munol . 136, 649; Lamas, A et at (1988) J. Imunol. 140, 1500; Bochner,
B. et al (1988) J. din. Invest. 81, 1355). This adhesiveness is
‘associated with the induction on endothelial cells of a nunber of adhesive
nol ecul es, including | CAM1, ELAM1, GW-140 (al so Inmown as 30 PADGEM or
CD62) and VCAM | . These adhesive nol ecul es recogni se counter - -- ------ 7
JUL 2006 WD 03/066085 PCT/|B03/00433 443 receptors on the surface of the
target cell. VCAMI| recogni ses an antigen known as VLA-4, also known as
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one aspect of theAhﬁBb@I&E'ﬁBognﬁnfghﬁnt%@l%Vlﬁh@d‘ 9 malighahth @dnfrmbGg@hiNg an

angiogenesis can also be used: " for example EN2/3 (Serotec) recognises an antigen

characteristic of malignant transformed endothelial cells; EN7/44 (Serotec) recognises

15 an angiogenesis related antigen present on proliferating, migrating and budding

endothelial cells; and H3-5/47 recognises endothelial cells in angioblasts, angiomas,
angiosarcomas and perivascular cells in psoriasis and arthritic tissues.

Alternatively, the entity which is recognised by the targeting portion may be a

suitable entity which is specifically expressed by tumour cells, which entity is not

20  expressed, or at least not with such frequency, in cells into which one does not wish to

target the albumin fusion proteins of the invention. The entify which is recognised will

often be an antigen. Examples of antigens include those listed in Table X below.

Momnoclonal antibodies which will bind specifically to many of these antigens are

already known, buf in any case, with today's techniques in relation to mon_ocloneﬁ

25  antibody technology, antibodies can be prepared to most antigens. The antigen-specific

portion may be an enfire antibody (usually, for convenience and specificity, a

maonoclonal antibody), a part or parts thereof (for example an Fab fragment, F(ab"),, or

“minimum recognition unit”) or a synthetic antibody or part thereof. A compound

comprising only part of an antibody may be advantageous by virtue of being less likely

30 to undergo non-specific binding due to the F; part. Suitable monoclonal antibodies to




anti angi ogenic peptide to the inside of a cell or at cell struct uRes. Hgazpus
marnmal by adm nistering a fusion protein of the invention to a i nal"' al .
20 Anot her aspect of this invention provides a conjugate of al bumn ifusion
proteins of the invention and a noiety which specifically binds

endot hel i 8¢ osagboss. Al bum n fusion proteins of the invepti/mizeRss be

conJugat ed, by crosslinking or by reconbinant DNA techni ques, to natural

or synthetic ligands which interact wi#h receptors on the endothelial cell
surface. Such ligands include gromh factors, for 25 exanple vascul ar

~perneability factor. (G tay-CGoren,,H,_ et al, (199 J._ Bigl Ly:.267, )
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- =JUL2006 5 \WBEtEY OF6l5EBereReT/ ’B%)?ﬁéo 0djes mgEehe PR _i% _ﬁls,'%’ﬂyi gand

domai n of t REsERAIMDS RSl FRENERCQBRIcEadcd Yotk ahbRlabdtodize] |
surface receptor for that ligand and_wl| target theﬁialﬁb m n fusiﬂgn
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antibodies are preferred.




the counter receptor itself, or a functional portion thereof. Fusy R Y2odge
achieved by i) chemcal cross linking of the noiety, be it a m)nocl onal
anti body or the counter receptor, by techniques known in the art, or ii)
by reconbinant DNA technol ogy whereby the noiety, when it is a si ngl e

pol ypepti dgy@hedoss 1S expressed as a gene fusion 20 W pdrfsifoenasent in a
sui tabl e host. A nunber of cell- or g age-specific anti bodi es have been
descri bed. These include, for exanple antibodies to endothelial cell

adhesi on nol ecul es, including antibody BBll (anti-ELAM Benjamn, C et al
(1990), Biochem Biophys. Res. Commun. 171, 348-353), antibody 4B9
(anti-VCAM Carlo, T. and Harlan, 1. (1990) 25 Inrnunol. Rev. 114, 1-24)
and anti body 84H10 (anti-I1 CAML, Makgobo, M et al (1988) Nature 331,
86-88). These antibodies, or antibodies |like them can be covalently joined
to albumn fission proteins of the invention. This can be achi eved by gene
fusion whereby the nucl eoti de sequence encodi ng the al bum n fusion
proteins of the invention is spliced into the genes encoding either the
heavy or |ight chain of the antibody, or as a 30 scFv. Alternatively the
agent can be covalently cross-linked to the antibody via one of a 2 7 jut.
2ma WD 03/ 066085 PCT/1B03/00433 43 nunber of bi-functional cross-Ilinldng
reagent for exanple disuccinim gyl suberate (DSS); his (sulfosuceinimdyl)
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(sul fo-SI AB); suceinimdyl 4- 2 i g
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1,5-difluoro-2, 4% di ni trobg nzere (DF , (Pl%rge) _;s'}\ngl bodi es recogni si ng
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characteristic of malignant transforned endothelial cells; EN7/44 (fﬁl otﬁ‘s)
recogni ses 15 an angi ogenesis related anti gen present on proIifergt S

m grating and budding endothelial cells; and 143-5/47 recognises
endot hel i al cells in angioblasts, angiomas, angiosarconmas and perivascul ar
cells in g§$§ and ardiritic tissues. Alternativel ypedipgssais ty which
i's recognised y the targeting portiqg may be a suitable entity which is
specifically expressed by turrour cells, which entity is not 20 expressed,
or at least not with such frequency, in cells into which one does not w sh
to target the album n fusion proteins of the invention. The entity which is
recognised will often be an antigen. Exanples of antigens include those
listed in Table X bel ow. Monoclonal antibodies which will bind
specifically to many of these antigens are already Inown, but in any case,
with today's techniques in relation to nonoclonal 25 anti body technol ogy,
anti bodi es can be prepared to nost antigens. The antigen-specific portion
may be an entire antibody (usually, for convenience and specificity, a
nonocl onal antibody), a part or parts thereof (for exanple an Fab fragnent,
F(ab')2, O "mninurn recognition unit") or a synthetic antibody or part

t hereof. A conmpound conprising only part of an anti body may be

advant ageous by virtue of being less likely 30 to undergo non-specific

~ binding due to the F. part. Suitable nonocl onal antibodies to 7 JUL 2006
WO 03/ 066085 RCT/1B03/00433 44 selected antigens may be prepared by known
t echni ques, f-ar exanple those di sckosed in "Monocl onal Antibodies: A
manual of tecd niques", HZol a (CR§ Press, 1988) and in Ebnoclonal

Hybri doma Antgbédres ﬂpdﬁnrquesmagd Applrcatrons" J.GRSHurrel | (CRC
Press, 1982). g § ref ererf€es mengi Bhed in this specrfrcatrﬁn are
incorporated Rerein QeferenﬁeOQ Bi specific antrbodresrﬂay be prepared
by cell fusrog “by re sﬁcratiog* nlonovalentsjragnentsnor by chem cal
CyO0Ss- Iinkinguoﬁ:mhole d%rbodre Q«wrth one partgof the rEsuItrng

bi specific an |§bdy beirnggdi r ect: d“ko the cell-s g%crfrc dﬁtrgen and the
other to the alaumr1f i@n provgiﬁs of the invention. TheZbispecific

anti body can .§ Eadm ni sg eged bor@dg o the al bumi i fusi on peotei ns of the

i nvention or 4t glQzcan hegadmini gtered first, folgd,oned by £he al bumin

f usion proterap&oﬁ*the~gnnentronw The. f or mer |s§preferred§ et hods for
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Corval an et al (1987) Cancer |nmunol. |nmunother. 24, 127-132 and ?éug%&s
~and 13 8- 143. Bispecific antibodies, chimacric antibodies and si ﬁ chain
anti bodi es are discussed generally by Wllianms in Tibtech, February 1988,
Vol . 6, 36-42, Neuberger et 15 al (8th International Biotechnol ogy

Synposi umyd&ikspsart 2, 792-799) and Tan and Morri sonpd¥¥bdsodessug Delivery
R~views 2, (1988), 129-142). Suitabl yygrepared non- human anti bodi.es can be
“humani zed" in known ways, for exanple by inserting the CDR regions of
nouse anti bodies into the fianmework of human anti bodies. 1gG cl ass

anti bodies are preferred. 2 7 JUL 2006 WO 03/066085 PCT/1B03/00433 0 00 44
4~ 4~ 4~ 0000 or O bo bbbJDOA jIl OOR C C C-3 PEET Id -N 4 O
‘0 0cquP~-boCL27JU 2W W 03/066085 PCT/|1B03/00433 d3

versus Host disease, Rheumnatoid Arthritis.

RFB4 (Janossy, Royal Immunotoxin therapy of B cell lymphoma.
H65 (Bodmer, Knowles Immunotoxin treatment of Acute Graft
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If applied to the treatment of CML or ALL, the ligand binding molecules can be
monoclonal antibodies against leukaemia-associated antigens. Exémples of these are:
anti-CALLA (common acute lymphoblastic leukaemia-associated antigen), J5, BA-3,
RFB-1, BA-2, S]-9A4 Du—ALL-l, anti-3-3, anti-3-40, SN1 and CALL2, described in
Foon, K.A. ef al 1986 Blood 68(1), 1-31, "Review: Immunologic Classification of
Leukemia and Lymphoma". The ligand binding molecules can also be antibodies that
identify myeloid cell surface antigens, or antibodies that are reactive with B or T
lymphocytes, respectively. Examples of such antibodies are those which identify human
myeloid cell surface antigens or those which are reactive with human B or T
lymphocytes as described in Foon, K.A. Id. Additional examples are antibodies B43,
CD22 and CD19 which are reactive with B lymphocytes can also be used.

| Alternatively, the entity which is recognised may or may not be antigenic but can
be recognised and selectively bound to in some other way. For example, it may be a
characteristic cell surface receptor such as the receptor for melanocyte-stimulating
" hormone (MSH) which is expressed in high numbers in melanoma cells. The targeting
‘portion may then be a compound or part thereof which specifically binds to the entity in
a non-immune sense, for examlz;le as a substrate or analogue thereof for a cell-surface
enzyme or as a messenger. In the case of melanoma cells, the targeting portion may be
MSH itself or a part thereof which binds to the MSH receptor. Such MSH peptides are
disclosed in, for example, Al-Obeidi er af (1980) J. Med. Chem. 32, 174. The specificity
may be indirect: a first celi-specific antibody may be administered, followed by a
conjugate of the invention directed against the first antibody. Preferably, the entity
which is recognised is not secreted to any relevant extent into body fluids, since
otherwise the requisite specificity may not be achieved.

The targeting portion of the conjugate of this embodiment of the invention may
be linked to the albumin fusion proteins of the invention by any of the conventional ways
of linking compounds, for example by disulphide, amide or thioether bonds, such as
those generally described in Goodchild, supra or in Connolly (1985) Nucl. Acids Res.
13(12), 4485-4502 or in PCTAUSS5/03312. '

Additional post-translational modifications encompassed by the invention
include, for exaniple, e.g., N-linked or O-linked carbohydrate chains, processing of

N-terminal or C-terminal ends), attachment of chemical moieties to the amino acid
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for a polypeptide.

“A polypeptide having biological activity” refers to a polypeptide exhibiting
activity similar to, but not necessarily identical to, an activity of a Therapeutic protein of
the present invention, including mature forms, as measured in a particular biological
assay, with or without dose dependency. In the case where dose dependency does exist,
it need not be identical to that of the polypeptide, but rather substantially similar to the
dose-dependence in a given activity as compared to the polypeptide of the present
invention.

In other embodiments, an albumin fusion protein of the invention has at least one
biological and/or therapeutic activity associated with the Therapeutic protein (or
fragment or variant thereof) when it is not fused to albumin.

The albumin fusion proteins of the invention can be assayed for functional
activity (e.g., biological activity) using or routinely modifying assays known in the art,
as well as assays described herein. Specifically, albumin fusion proteins may be assayed

for functional activity (e.g., biological activity or therapeutic activity) using the assay
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] The paturally occurring balance between endogenous stimulators and inhibitors
of angiogenesis is one in which inhibitory influences predominate. Rastinejad et al,,
Cell 56:345-355 (1989). In those rare instances in which neovascularization occurs under
normal physiological conditions, such as wound healing, organ regeneration, embryonic
development, and female reproductive processes, angiogenesis is stringently regulated
and spatially and temporally delimited. Under conditions of pathological angiogenesis
such as that characterizing solid tumor growth, these regulatory controls fail.
Unregulated angiogenesis becomes pathologic and sustains progression of many
neoplastic and non-neoplastic diseases. A number of serious diseases are dominated by
abnormal neovascularization including solid tumor growth and metastases, arthritis,

~ some types of eye disorders, and psoriasis. See, €.g., reviews by Moses et al., Biotech,
9:630-634 (1991); Folkman et al., N. Engl. J. Med,, 333:1757-1763 (1995); Avuerbach et
al, J Microvasc. Res. 29:401-411 (1985); Folkman, Advances in Cancer Research, eds.
Klein and Weinhouse, Academic Press, New York, pp. 175-203 (1985); Patz, Am. J
Opthalmol. 94:715-743 (1982); and Folkman ef al, Science 221 719-725 (198.3). Ina
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activity (either In vitro or invivo) related to either the Therapeutic
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i nstances i nimwhitivh aﬁi%ﬂ@ﬁ@ﬂﬁcﬂ?&’dﬂﬂ&t e:moﬁmg:muaﬂmmhﬂﬂmmn mesteialof plyy Rivedtiogi cal
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regul ated angios pRdikiak loy taneventon edag! eyutliotd M 4 emequaﬂe(nmmdmemw iof
pat hol ogi cal Qr%QrgiltoOt grggglltlgally ireat a cancer or tumor, Cancers which may be treated with
fusion proteins of the invention and/or polynucleotides encoding albumin fusion proteins
of the invention include, but are not limited to solid tumors, including prostate, lung,
breast, ovarian, stomach, pancreas, larynx, esophagus, testes, liver, parotid, biliary tract,
colon, rectumn, cervix, uterus, endomefrium, kidoney, bladder, thyroid cancer; primary
tumors and metastases; melanomas; glioblastoma; Kaposi's sarcoma; leiomyosarcoma,
non- small cell lung cancer; colorectal cancer; advanced malignancies; and blood born
tumors such as leukemias. For example, fusion proteins of the invention and/or
polynucleotides encoding albumin fusion proteins of the invention may be delivered
topically, in order to freat cancers such as skin cancer, head and neck tumors, breast
- tumors, and Kaposi's sarcoma. 7
| Within yet other aspects, fusion proteins of the invention and/or polynuclectides
encoding albumin fusion proteins of the invention may be utilized to treat supetrficial

forms of bladder cancer by, for example, intravesical administration. Albumin fusion

proteins of the invention and/or polynucleotides encoding albumin fusion proteins of the
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For example, within one aspect of the present invention methods are provided for
treatiﬁg hyperirophic scars and keloids, comprising the step of administering albumin
tusion proteins of the invention and/or polynuclectides encoding albumin fusion proteins
of the invention to a hypertrophic scar or keloid.

Within one embodiment of the present invention fusion proteins of the invention
and/or polynucleotides encoding albumin fusion proteins of the invention are directly
injected into a hypertrophic scar or keloid, in order to prevent the progression of these
lesions. This therapy is of particular value in the prophylactic treatment of conditions

" which are known to result in the development of hypertrophic scars and keloids (e.g.,
burns), and is optionally initiated after the proliferative phase has had time to progress
(approximately 14 days after the initial injury), but before hypertrophic scar or keloid
development. As noted above, the present invention also provides methods for treating

neovascular diseases of the eye, including for example, corneal neovascularization,
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angi OgeneSI Ssuck SOMa fefbd @ﬂtﬁdo@'@sse@@i ﬂpi'bﬁéd anldiat @E adiBeais a t1ssue which
normally lacks blood vessels. In certam pathological conditions however, capillaries may
extend into the cornea from the pencomeal vascular plexus of the limbus. When the
cornea becomes vascularized, it also becomes clouded, resulting in a decline in the
patient's visual acuity. Visual loss may become complete if the cornea completely
opacitates. A wide variety of disorders can result in corneal neovascularization,
including for example, corneal infections (e.g., trachoma, herpes simplex keratitis,
leishmaniasis and onchocerciasis), immunological processes (e.g., graft rejection and
Stevens-Johnson's syndrome), alkali burns, trauma, inflammation (of any cause), toxic
and nutritional deficiency states, and as a complication of wearing contact lenses.
Within yet further embodiments of the invention, may be prepared for topical
administration in saline (combined with any of the preservatives and antimicrobial
agents commonly used in ocular preparations), and administered in eyedrop form. The
solution or suspension may be prepared in its pure form and administered several times
daily. Alternatively, anti-angiogenic compositions, prepared as described above, may

also be administered directly to the comea. Within other embodiments, the anti-
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i nvent i onyiRlRedes are provided for treating hypertrophpergesdosssand
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t he invention and/or pol ynucl eotides encodi ng al bumi n fusion proteins. of
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scar or kel oi devel opnent . rot ed above, the present invention al so
provi des net ioeedifigly tp eiannmgntsn@@mtmnaﬂwm@éases of the eye, including
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i nfl ammat ory di seas ocul ar _tunors and _disease i @ssom ated w

: h
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Am J. Opht hal of¥fes z@%roﬁiﬂa&tﬂegﬂﬁbw%}ﬂ depichNBdov@icuivizaBdh.Y . In @i tshadtion the

22:291-312 (1978) hi'n one aspect of the present invention npethods

are provi dedmagial P‘?lé‘ét‘ieﬂgleﬁfé@)\}faéhfupedﬂln%hﬂ‘s 62485 11’6€f1533¥’?€d dpvesn e ¥¥r neal
neovascul ari z&fdn0hd( N ehdtirdOpotential limbic blood supply. Such methods may also be

utilized in a similar fashion to prevent capillary invasion of transplanted corneas. In a
sustained-release form injections nﬁght only be required 2-3 times per year. A steroid
could also be added to the injection solution to reduce inflammation resulting from the
injection itself.

Within another aspect of the present invention, methods are provided for treating
neovascular glancoma, comprising the step of administering to a patient a therapeutically
effective amount of an albumin fusion protein of the invention and/or polynucleotides
encoding an albumin fusion protein of the invention to the eye, such that the formation
of blood vessels is inhibited. In one embodiment, the compound may be administered
topically to the eye in order to treat eatly forms of neovascular glaucoma. Within other
embodiments, the compound may be implanted by injection into the region of the
anterior chamber angle. Within other embodiments, the compound may also be placed
in any location such that the compound is continuously released into the aqueous humot.
Within another aspect of the present invention, methods are provided for treating

proliferative diabetic retinopathy, comprising the step of administering to a patient a




corneal. graft neovascul arization), conprising the step of adm ni sger yop 2003
a patient a therapeutically effective anmount of a conpound (e.g., fusion

" proteins of the invention and/or polynucleotides encoding, album n fusion
proteins of the invention) to the cornea, such that the formation of bl ood
vessel s | syo oWskysk ed. Briefly, the cor'?ea is a tissue Whtgisosbmsiel |y | acks
bl ood vessels. |In certain pathologicaﬁ condi tions however, capillaries may
extend into the cornea fromthe pericorneal vascul ar plexus of the |inbus.

When the corpea hecanes.vascularized, it al so. becones ouded, resulting
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can result in corneal peoyascuylarization, ~ including for exanple, cornea

i nfections (&ﬁ@?%%%&r%ﬁ“ﬂ‘g?eﬁé@@?%lﬁﬁ' keratitis, |eishmaniasis and
~onchocer ci asi s), WiMAOYQYifGRer PhORassAR ©Of Ge, ieidn, MRbBRIAOO @B6ktic

St evens-Johnson's syndrone), al kali burns, trauma, inflammation (of any
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may be prepared for topical admnistration in saline ~conmbined with any of
t he preser vat3Eous inthe rghng. nids Beatment caye he snibPechprinryo theegayisition of seyvere
prepar at i ons)giseaad E?_‘qlm It eyedrop form The solution or

suspensi on rragl/sebe ?o} e'paéryse infg’:atas1 pure formand admi ni stered several tines
daily. Al ternati vaYighin arather asngrioy dlei ressoinpvssiion, orsthodp pesaeddedafor tteativei bed

above, may h 11k S . dl .t-he.c . Wt A

enbodi nent s, q%‘%oge@%tfﬁjg@lg}&ad Bﬁ{l@%lﬁ% Tﬁ%\%do%flag%é%% 5 %%%Ei%&%%gﬁ%%geni c
conposi ti on ictfegiveparcadt W 4rhalbummciosion hetkiv of pelipveatiombnd/ér fxilymsletiddes
cornea. Wthin further, embadi. ment t ant | - angi,ogeni ¢ ctars. or .. :
oot 1 angt ogerresde AelafRILAER, Ry bo\fe ANCLIAERIST ok 86 s Tolfevonc i onal
steroi d ther afylocBopesselk is tiidbisgdy Mhy campourddemias éfeubdupiniieied apiceldgl ¥iy i n
corneal |esions which. are kn ta have a . high probability of inducing an
angi ogeni ¢ ré’%%ﬁ?@uiWSHO%@%W%IE%OC‘ﬁﬁHE?Pm%n these instances the
treatment, |ikely AldAitie@sbi, fiabdd@n wchRas bek@itdiSyitRioR rdtdisd dfttht ifdention

i mredi ately to_hel p prevent subsequent conplications. Wthin other

enbodi nent s, 2Her BYipiRddesrasedinh alivaBolralondyitas phihedregtioninelide, Biti nt o

the corneal sid QpR litedntd) Phehliadiomb 0 ahBitisl M6 asiE] %gﬁﬁ%hﬁ, GHeFRBERLIc The
site of injection may vary with the norphol'ogy of the individual [esion,
but the goal Phfues, delayed wound healing, granulations, heémophilic joints, hypertrophic scars,

nonunion fractures, Osler-Weber syndrome, pyogenic granuloma, scleroderma,
t_rachoma, and vascular adhesions.
| Moreover, disorders and/or states, which can be treated, prevented, diagnosed,
and/or prognosed with the the albumin fusion proteins of the invention and/or
polynucleotides encoding albumin fusion proteins of the invention of the invention
include, but are not limited to, solid tumors, blood born tumors such as leukemias, tumor
metastasis, Kaposi's sarcoma, benign tumors, for example hemangiomas, acoustic
neuromas, neurofibromas, trachomas, and pyogenic granulomas, rheumatoid arthritis,
psoriasis, ocular angiogenic diseases, for example, diabetic retinopathy, retinopathy of
 prematurity, macular degeneration, corneal graft rejection, neovascular 'glaucoma,
retrolental fibroplasia, rubeosis, retinoblastoma, and uvietis, deléyed wound healing,
endometriosis, vascluogenesis, granulations, hypertrophic scars (keloids), nonunion
fractures, sclerodenma, trachoma, vascular adhesions, myocardial angiogenesis, coronary

collaterals, cerebral collaterals, arteriovenous malformations, . ischemic limb




“the admnistration would be to place the conposition at the advanfgngugﬁﬁﬂt
of the wvasculature (i.e., interspersed between the blood vessel s and the
normal cornea). In nost cases this would involve perilinbic corneal
injection to "protect” the cornea fromthe advancing bl ood vessels. This

met hod mayyaydsaReoe utilized shortly al;etser a corneal i nspdfypod/hhasy der to
prophyl actically prevent corneal neov Rularization. In this situation the

material could be injected in the perilinbic cornea interspersed between
the corneal _]esion.and . ndesi red potential liinbic .blo supply. Such
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al bumn fusion protein of the invention to the eye, such that the .
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of neovascul ar gl aucona. thin other  enbodinents, the conpound nmay be
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t her apeut i calrtamerftbetdometrasmwunt of an al bumi n fusion protein of the

[ ti d/ I | eot i di. I i n. fusiol t ei f th
nvention to the AYRUN SEGE bl PRASY dPrafiAudp wpbeicoRdggitcqdn ©
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di abetic ret idno at hé‘} rra%/l be treated by injection into the aqueous hunor or
the vi t.reous®9FC BryEH sTEh 23R4S e t he | ocal concentration of the

pol ynucl eoti de, palbyREPTise, pRRERIeNiEd RREGGT and8O PoBhudlébitiBe ch&ididga. Thi s

treatment Coéﬂal(ljmi?leﬁlisigril E:Ii'o?éigsdotp tliula ?Jvegt?ont Iggy gf(:: %giiiz%idtiril (e)LnWi?izz VES!I?G\{:}? B? surgical
procedures. For example, within one aspect of the present invention a compositions (in
the form of, for example, a spray or film) may be utilized to coat or spray an area ptior to
removal of a fumor, in order to isolate normal surrounding tissues from malignant tissue,
and/or to prevent the spread of disease to surrounding tissues. Within other aspects of
the present invention, compositions (e.g., in the form of a spray) may be delivered via
endoscopic procedures in order to coat tumors, or inhibit angiogenesis in a desired
locale. Within yet other aspects of the present invention, surgical meshes which. have
been coated with anti- angiogenic compositions of the present. invention may be utilized
m any procedure wherein a surgical mesh might be utilized. For example, within one
embodiment of the invention a surgical mesh laden with an anti-angiogenic composition
may be utilized during abdominal cancer resection surgery (e.g., subsequent to colon
resection) in order to provide support to the structure, and to release an amount of the

anti-angiogenic factor.




~di sease requiring photocoagul ation. Wthin another aspect of the Qreeggnt2e0s
i nvention, nethods are provided for treating retrolental fibroplasia,
conprising the step of adnmnistering to a patient a therapeutically
effective anount of an al bumn fusion protein of the invention and/or

pol ynucl eig ¢hassosencodi ng an al bum n fu,a_i on protein of peEmwEsVERE i on to the
eye, such that the formation of bl ood’¥essel s is inhibited. The conpound
may be adm nistered topically, via intravitreous injection and/or via
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trachoma, an ascul ar .adhesi ons. .My eover, .di.sor and/ or .state whi ch
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“al bum n fusiia ipretien,Nthe ofntitdpgiopemie Bbmpeund nd/ aninipwted ndickdptio dis temciodi ng
al bum n fusiogn. proteins of 1 invention of. the invention. include, but are
ot 11 i od SRR eRa RSt BY ST Anehig e LHROR SO BRI oy

met ast asi s, KapBSIi ofsSths atBenWith Bhe agi-abgio@nk, cdnifousdanpliiermbigyrehy) ghe aRs-
acoustic neuromas, neurofjbroms, ,traebonas, g{gﬁ yg*(%e_ni c granul onas,

rheumat oi d aFSHBPRIP sCOMBOURYS; 38y sbe degipsratedh ity gieal sRETest BOTelPanp] e,

di abetic retidnQp@idion. VEtHINQRACMY: ShbodiEMBIdTh YuvelBé| B 2HEARNEEALI ON,
corneal graft rejection, neovascul ar glaucoma, _retiolental fibrop]asia,

rubeosis, retdmgBRdssATd ARPlicd gHer ppatty wsecHanspemalignaney, sadh pitgrgieurosurgical
endonet ri 0si §er¥i@sc! Uogenesi s, granul ations, hypertrophic scars (keloids),
nonunion fractures, scleroderma, trachoma, vascular adhesions, nyocardi al
angi ogenesi s, corrhinyonecaspecitairtht Presendriopansipn, clobioatnsetaing of 4k épvesliddinous

mal f or mati on i I.Co: . . 0 : B 433
angi ogenesi s{ﬁdd/(% @%@é‘# g@ ﬁﬁjﬁ%%m h{?ﬁg%%éon\rﬁgg\?%ésc gfgt?efs%g;fgﬂ- %Jr? , 91%%
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wound granul.ation, , Crohn's ﬁi sease, atherqscl erosi bi rt.h .control, agent
B easgscgmnagramaﬁdo cpatic fiord! P! exaiple Qtthit ond & of

by preventi ngl V W4 required for Tyo | rr(f)l} an béjtdfn(l)errll contol | i ng

menst r uat i oninvehitise amesanpiogénihenepoandy rogetresingniaisred to the site of a neurological
|  tumor subsequent to excision, such that the formation of new blood vessels at the site are
inhibited. '

The albumin fusion proteins of the invention and/or polynucleotides encoding
albumin fusion proteins of the invention may also be administered along with other anti-
angiogenic factors, such as those described in U.S. Provisional Application Serial No.
60/355,547 and WO 01/79480.

Expression of Fusion Proieins

The albumin fusion proteins of the invention may be produced as recombinant
molecules by secretion from yeast, a microorganism such as a bacterium, or a human or’

- animal cell line. Optionally, the polypeptide is secreted from the host cells.
For expression of the albumin fusion proteins exemplified herein, yeast strains
disrupted of the HSP150 gene as exemplified in WO 95/33833, or yeast strains disrupted
of the PMTI géne as exemplified in WO 00/44772 [rHA process] (serving to

reduce/eliminate O-linked glycosylation of the albumin fusions), or yeast strains




pat hol ogi ¢ consequence such as cat scratch di sease (Rochel e m nal 2 Jut 2006
qui ntosa), ulcers (Helicobacter pylori), Bartonellosis and bacillary

angi onat osi s, In one aspect of the birth control nethod, an anount of the
compound sufficient to block enbryo inplantation is administered before or
after int Wd?d%ﬁ’%&)@s and fertilization have occurred, thuscPigedsdisng an
effective od of birth control, posﬁ?’bl y a "norning after" nethod.

Al bum n fusion proteins of the i nvention and/ or pol ynucl eoti des encodi ng

al bum n fusi t i LN trollin
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order to prex@ihe aisin&s‘gratﬁﬁaéuud:@mﬁ/ék&hwea i Usisgg37poet ei ns of the

i nvention and/ or ‘50| yrracl eofi des encodj n%)? al bum n fusion proteins of the
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formof, for exanp y or be utilized to coat or spray an

a fi
area prior téPPIF“@?B‘%' eﬂélf &)\@ t6efSP: 547 rﬁnér’@eWQ P EGPU @088 Witk suhdi ng
tissues ftm ilﬁbfpgﬁeéathefa§w&%ferelﬁ@%9afetv%u%s%ﬁmthEQﬁ spread of disease to
surroundi ng tissues. Wthi'n other aspects of the present invention,
conposi tions (e. glhe pmsenhiavensiomalsp iecludss ayyllrmfionsdy delepss eplbbransfamed to
endosean! © PERFERE Shubih ALARhEn Ao LdL, poladRl b, BRGRIEIRSLS 1N 2
desired 1oc et o aspects o resent 1nvention,
surgi cal neshal thmnadiavdaaﬂ@ pﬂgmh m\@atltad almtdwnunmiaiesamgqumgemfcthowpdbi tions

of the present,. inyv Y, e
~surgical nes nn%n_alﬁ gg}ééng’ loﬁﬁz(e%galﬁ{)irlé @geolue) lﬁﬂ%/eh%go%gﬂé dﬁﬁg% %élﬁtaaof t he
i nvention a mnn@lm‘ml cutesd) 1h ade:memt h’l&dmm a]ﬁtthe po‘lmapgdfmscsecreu&qb,ahe tmedium nay be
utilized dur| cer ion surgery (e.q. nt,to
colon resect® g?f)“ m&*’ﬂ lpelft ’p‘?’%l}/ LS ?ﬁlet"ﬂg 1@&‘%3?"& & };ﬁﬁﬁe‘{o
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n furgher ects of the
present- i nvePRSBR, (e N2 ﬁ‘i‘dog?‘iﬂl@éf Sf‘%ﬁ‘é” ’ryééstt% ‘ijr exatmple Saccharomyces

cerevisiae, Kluyveromyces lactis and Pichia pastoris), filamentous fungi (for exampie

Aspergillus), plant cells, animal cells and insect cells.

The desired protein is produced in conventional ways, for exampie from a coding
sequence inserted in the host chromosome or on a free plasmid. The yeasts are
transformed with a coding sequence for the desired protein in any of the usual ways, for
example electroporation. Methods for transformation of yeast by electroporation are
disclosed in Becker & Guarente (1990) Methods Enzymol. 194, 182.

Successfully transformed cells, ie., cells that contain a DNA construct of the
present invention, can be identified by well known techniques. For example, cells
resulting from the introduction of an expression construct can be grown to produce the
desired polypeptide. Cells can be harvested and lysed and their DNA content examined

- for the presence of the DNA using 2 method such as that described by Southern (1975) J.
Mol. Biol. 98, 503 or Berent et al. (1985) Biotech. 3, 208. Alternatively, the presence of
the protein in the supematant can be detected using antibodies.

Useful yeast plasmid vectors include pRS403-406 and pRS413-416 and are
generally available from Stratagene Cloning Systems, La Jolla, CA 92037, USA.




tunor excision sites, conprisng adm nistering al bum n fusion prog2e pgL @05

- the invention and/or polynucleotides encodi ng al bum n fusion proteins of
the invention to the resection mnmargins of a tunor subsequent to exci sion,
such that the local recurrence of cancer and the formation of now bl ood
-vessel s atydeshi € is inhibited. Wthin one enbodi mentp@fisodkiass nvention,
the anti-angi ogeni c conpound is adm pfstered directl y to the tunor

excision site (e.g., applied by swabbing, brushing or otherw se coating the
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operations, W thiVectne faspeldhg afbutrie fiies emteinsnfoe rxp@ssiorf usiyeast pmabidei ns of

the inventio or, nugl | de ,ng,.al bi Limn .fysion ei ns of
the | nvent i direrag0ndsERsKnPSo TR B8 FRERPA R Sirs eriedoe e L
“variety of t2000aBthel Afidriceh Typd Otiliex Eoidcdon, 108@aThivereint BoylekurdiMarasds,
hepatic, tumprs.. For l e, within on nbadi ment _of t.he. invention,

anti - angi og%@%%é@ﬁw%wﬁéﬁ g{ﬁﬁ%ﬁ@f%ﬁg TOYSIPRAL %HPQI%ESJSF §e %LN%H ogi cal
tumor subseeIHs, U9 ALK WG 0 DM9488 USKicK B3 inchbhRrddarbyaterncaterdiew bl ood vessel s
at the site are inhibited. The, al bum.n fusi onntgrot eins of fhe.invention

and/ or pol ynucl ed¥1ods vesirguiehyis expestdith be pssielfonfaessing 2pp f95¥8nt i on

may al so be adinnh Stk RAnSbOAN Ndetdr MlkBlis Adbribed 30810981 S BiAGERofogysuch as
those described in"U S. Provisional Application Serial No. 60/355,547 and
WO 01/ 79480.8:4% 01988k ivdhiciois Irudivonempatied by rifvienes Buils A1ERi obheppleteiins of
the -invent i oA ;06r ik AtRGABR LGP TRIIARLcHEPRAsYS 657 f4. Secr etion from
yeast, a mcroorganismsuch as a bacterium or a human or aninmal cell

line. OptionallyA viretpol merbpdsi s beenglsvelopeddo Pperably hiak A% toedelass vigor

expression of t | R sLon. . : LEd i Yeast,,strains
di srupted of ° g&ﬁ%ﬁ% hg@%n&e%@ﬂé%%ﬁ‘#?%géﬁﬁg@%@%%@@ ,918]% yeaé;sa%1

strai ns di sragptddet toothe DA RAREht tgdrensagedioahp hidarddNAn TWOVEQS AR TN AT HA
process] (serving to educe/ el imnate O l.inked glycosylation.of the

B b unih 1 usrBres, = GEheBrich b nDRsSe, oREGH ShEar Ve bliSholdl§

homopolymeric tails to form recombinant DNA molecules.

Synihetic linkers containing one or more restriction sites provide an alternative
method of jomillg the DNA segment to vectors. The DNA segment, generated by
-endonuclease restriction digestion, is freated with bacteriophage T4 DNA polymerase or
E. coli DNA polymerase I, enzymes that remove protruding, y-single-stranded termini
with their 3' 5-exonucleolytic activities, and fill in recessed 3-ends with their
polymerizing activities. The combination of these activities thetefore generates

~ blunt-ended DNA segments. The blunt-ended segments are then incubated with a large
molar excess of linker molecules in the presence of an enzyme that is able to catalyze the
ligation of blunt-ended DNA molecules, such as bacteriophage T4 DNA ligase. Thus, the
products of the reaction are DNA segments carrying polymeric linker sequences at their

~ ends. These DNA segments are then cleaved with the appropriate restriction enzyme and
ligated to an expression vector that has been cleaved with an enzyme that produces
termini compatible with those of the DNA segment.

Synthetic linkers containing a variety of restriction endonuclease sites are

commetcially available from a number of commercial sources.
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WO 03/ 066085 PCT/ | B0O3/ 00433 di sr upted of the YAP3 gene as exenpl :Dggegul_r}m\é\o
95/ 23857 were successfully used, in combination with the yeast

pronoter, the HSAWFa-] fusion | eader sequence exenplified in WO 90/01063,
the yeast ADHl term nator, the LEU2 sel ection marker = and the

di si nt egr a¥ao estRSt Or pSAC 15 exenmplied in US 5, 637, 504pcfddigtosyeast
strains, pronoters, |eader sequences, R mi nat ors, markers and vectors

whi ch are'expected to be useful in the invention are described in U S

Pr_Ovi sional  Appli C& {rgrﬁe éuc{#ﬂ? tf‘?eo bg% ccox%n e' ‘plthvgeolh@é%gﬂgl 1@ PRy

94-99), which are " incor por ern FEr ence, *known in
the art. The epamgsienitlAli vaviems mmntoalbesprepamd usias us thelplolymMse @haih [ryactioy @ast

Soi 1 one o PRty SRR3R (0 Rl b B D i e B T Db T
T onal T D B I B B e o e
Lo T Y o ERRR Rt Rcofe idiworyted i S5 oot sl T ot i TR R BB d i U

-will cont al n cbﬂmnnegtﬁmtand@nucmmetmtml ditss whichVWah b@Uised e d@lihSidid t hey
have been filtered or centrlfﬁ%gd away. Many expression systens are known
and may be uSERYCSSIORELIgS AGRE B ?]F%’WPFBF}IG anple E. coli an4 Bacillus

subtilis), yeastspkdfla§XeimhefSAaaha@nRiry48Sio B8 LSMHISInARe ffhdity FQRYCeS
| actis and Pichia pastorls), filanmentous fungi (for_ exanple 4sper illus),

plant cells, PERFIRINVRISION sasaPRsty Ay e@presaing sthe 'Pﬁié‘%sﬁl?l@él DB 36 | éclw oduced
in conventi O@Bhné/iﬁy Sclasglﬁéd eagarm!né‘entlray MSBe G2 nees, SERABRS cémS.@fﬁeggizzw the

host chronosone or free plasmd. The yeasts are transforne
codi ng sequef@sdiier T@M@p@@s iTpadospenst e?cwzmccgmonweﬁ Hetepeuiaes, wWBgekysof ey

_exanpl e el ect

cl ectropor at Ft%%&gé%&’log&geg P/%D%gﬁ%gegec’{l(%@‘g%%&g?}éﬂﬁ? %ggém?ﬁogs Oléhzym)l
194, 182. Sudeesparh) yYUﬂTaWBZf or méderélhikogwia,. eRhodoarszrsinmhathomvandwm,
construct of l§t8 can b

nt i
t echni ques. MSP Ondmbo E’“’éé’?ﬁ‘f“ ” romﬁlt Gfener? dllIJCtI osﬁ Sggwnd

exa cel € 1n
expressi on cdst tha:cgmﬂ;a raoﬂmstigg mﬂﬁcfcdzapamd:m; Schibhesacchasinnees, Floywpephrde.

IR A N N T R Y
(1975) J Moland Bi 0buxiQ8 ExadeObf B&feﬁ@fnec&&_ ald meth985pf Baaifeetng Hhend Qe
e e e, PESReS Ol AR SEh N ob s SRR s 2
97-98), which are incorporated herein by reference.
Methods for the transformation of S. cerevisiae are taught generally in EP 251
744, EP 258 067 and WO 90/01063, all of which are incorporated herein by reference.
Suitable promoters for S. cerevisiae include those associated with the PGKT gene,
GALI or GALI0 genes, CYCI, PHOS, TRPI, ADHI, ADH2, the genes for
glyceraldehyde-3-phosphate  dehydrogenase, hexokinase, pyruvate decarboxylase,
phosphofructokinase, —triose phosphate isomerase, phosphogiucose isomerase,
glucokinase, alpha-mating factor pheromone, [a mating factor pheromone], the PRBI
promoter, the GUT2 promot:ar, the GPDI promoter, and hybrid promoters involving
~ hybrids of parts of 5' regulatory regions with parts of 5' regulatory regions of other
promoters or with upstream activation sites {e.g. the promoter of EP-A-258 067).
Convenient regulatable promoters for use in Schizosaccharomyces pombe are the

thiamine-repressible promoter from the nmt gene as described by Maundrell (1990) J.




-Useful yeast plasm d vectors include pRS403-406 and pRS413-416 angl 7265 2005
generally available from Stratagene C oning Systens, La Jolla, CA 920

~USA. .7 JUL 2006 WD 03/066085 PCT/1B03/00433 Pl asm ds pRS403, pRS404,
pRS405 and pRS406 are Yeast Integrating plasurids (YlI'ps) and incorporate

t he yeastgﬁﬁ{ {0( gbl e markers HI S3, TPPI, LEU2 and URA3.pdd/@asdss

pRS413-416 are Yeast Centronere plasm bb (YCps). Vectors for making al bumn
fusion proteins for expre55| on in yeast |ncI ude pPPCO005, pScCHSA,

PScNHSA, and e e 01 at _t.he
et ! can TypBPR I e B oeE B BAGH: Pne Pl olwL B854 pimidCass
Virginia 201Mem%yﬂmmdm&mfmﬁm gestyrGdnerttsiing, BDMﬂSl onal Appl i cation
Serial No. 60/3 0,. Which .ar ncor por at e erence
morei . anot ner R dareorEhEiie P FeRiR RO SS el ie o
al bum n fusi eamply aTegd o mly €898), i mdt MeiopSAGAGpy patkats (afai dJrS i4s 86”684501 bed in
Sl eep et alL,, Bi oTechnol o 99 whi ch, i s.hereby i nc or
et or ence i T UROBIE BPELY P HE SN (1A SRgion &1t e cAtm e BN on
class of vecteh Idﬂ&ﬁgdan‘.* LBl efheAdufls DA Infiioadn €bip., Fan MHERQ dSelifau@. been
devel oped to o%gr ably lin DNA to vectors via conpl ement ary cohesive

termni. ForS§ }(eé’ﬁ%féote@dﬁ%‘f‘@rf%(ﬁgé?-‘iﬁ PO SiSHTRR e HadPeo) dalenpdicsthiRld t o

the DNA segnepni 345p. MS'ﬁéﬁdé ﬁﬂ)r&@h&ﬂh& MBSl D%rsﬁﬁwuw%rﬁfanamuﬂ%
segnent are then 10| ned Pd%y rogen bondi ng between the co%emsnt ary

honopol yrmer i Bromaferssbairg lna’hﬂs’flﬁﬁﬁﬂoﬁ’%cﬁ cpisel abyPRBtang qtheiker s
cont ai ni ng %&uo@rﬁﬁ Q&loht SR ?(ofﬁste&'hoﬂévqem tp?és% G2k gl%tenﬁehmd of

joini ng the segnent to vectors segnen generat
endonucl easekfwz¢rpingtdsepp-di gestion, is treated with bacteri ophage T4 DNA

polyTerese, o1 o R BRI bt S TS R A BB 0,
fill in receakegoflc egeds whith doheins ppéry signaly ifiog tmlsqnptwn etsnmf[zhmn and
conbi | on g BRIRRCAHMLE R SHRLERRRTIE Shrall WRELSF B0
excess of | |ﬁﬁ(ﬁallynﬁhmmOemc|e|$ap1te£nﬁmpds@aehmuafce aned& rizy may tdoatsposd ablle t o
O e, L e gl i EDIES, BRIl ol €5, 21ch B8 hoch ol LpPhace
carryi ng pol gesr ée@evhslﬁéKﬂDHﬁQﬂH%%ﬁ&n@l@r ubduei r

, The desired albumm fusion protein may be initially expressed with a secretion

leader sequence, which may be any leader effective in the yeast chosen. Leaders useful

in S. cerevisiae include that from the mating factor o polypeptide (MF a—1) and the

hybrid leaders of EP-A-387 319. Such leaders (or signais) are cleaved by the yeast

before the mature albumin is released into the surrounding medium. Further such leaders

include those of S. cerevisiae invertase (SUC2) disclosed in JP 62-096086 (granted as

911036516), acid phosphatase (PH05), the pre-sequence of MFa-1, 0 glucanase (BGL2)

and killer toxin; S diastaticus glucoamylase Il; S. carlsbergensis o-galactosidase

(MELD); K. lactis killer toxin; and Candida glucoamylase.

Additional Methods of Recombinant and Synthetic Productlon of Albumin
~Fusion Proteins

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

polynucleotides. The present invention also includes methods of prodﬁcing albumin



ends. These DNA segnents are then cleaved with the appropriate regty gt i2g8
enzyne and ligated to an expression vector that has been cleaved with an
enzyme that produces ternmni conpatible with those of the DNA segnent.
Synthetic linkers containing a variety of restriction endonucl ease sites
are 'co éﬁi @%&g avai l abl e from a nunber of commerci al pSRieHGRSss 2 7 JUL
2006 WD 03/ 066085 (00 PCT/| BOB100433 & desirabl e way to modify the DNA in
- accordance with the invention, if, for exanple, HA variants are to be
prepared, is to use the polynerase chain reaction as_ ., disclosed by _Saild et
“al. (1988) ShisicEres ohghe Aoventipn byhPEhANE nd TaRemBRADY eladves- Tﬁe_
enzymat i cal | yanplddibed vesods! Af EIDYanl R SREG! hhf belikdasliaheptdifial Byi Ners
which thensel ves becone incorporatéed into the anplified DNA. The specific
priners may msdwdakeoweisthaast i on endonucl ease recognition sites which can
be used for cl oni Rd,ckB} @R liBIMN Aot B B ot tafile® bOESpliAANbobitid he
art. Exenplary genera of yeast contenpl at ed to be useful” in the pracfice of
the present nimwbrmenmasvilsbetrstedwal egfressi ng the al bunin fusion proteins
~are Pichia (for b i1780 R L e/ oD RESERBIMESSotides of th
Kl uyver omyces, Asmgféérygﬁcﬁrus, Cﬁéﬁgﬁg@or ui’l‘lé) sis?_, %r ulpag?gora, ?SO ©
Schi zosacchaimriticmesye Gettorsomitds , arPawhyio| ein replizgiyss asdhnarampedsg the
Debar onmyces, _Trichoder ma, o C | ) . a,
Varroni o - NPT ROTE SRSk r el ol ed M RREN 2
Spor i di obol uapd/EnE@irdayco dai generaln thet fokynhiédotdesGador aedtors lcal be thilized isahect ed

fromthe group, consisting,.of Sacchar.oin S, Schi zosacch niyees,

Kl uyver onl ycé@}’ el Frcﬁ‘?ké‘rﬁﬁﬁ Of‘d’tr@@ﬁyso%’r ’&Xl%%?gﬁﬁﬁl%? i (§§32§|§|’ gﬁ%@?ze{%gé pp.
axe S. cereviRLagmobkey (ead.j Co8, rabliel (., fabbik irdticulbwpen)) 105 hafustet feeg., EHEXI es,
and nethods of transform ng.them e descrjbed in S, Provisiagn

Appl i cation 584 @ﬂwﬂ%@%@%@%&@@iﬁ WSBF?%EB%&%;S%[E)’ PRt 5‘%’, Ye\?ﬁicgl#’ are

i ncor por at ed ek kIl BbabefiR LENGE.c., ¥eEdI0dSed 0., Fhaudubens burdumichiRrontolS.
cerevislae are taught _generally 1n EP 251 744, EP 258 067, and 90/ 01063,

all of whi chinMslochlenBisdoay; GreehePeilishing Asgrorss sed Wilegrfpiergieacedl 3 8es f or

S. cerevisiae,if ég@;ﬂg' i AeNS; LI O
~genes, Cyd, %ﬁfﬂg@w%ﬁﬁ% tHJ%’I%ail%tsADI—I %g? kfl\e%lsglEIF"le;ée{s&'e1y g@g%f%celro gl eﬁilgfehé%

- phosphat e detisdretenkavesyen drbirms estroyirlixesios thib saepliseyipm defective is ued, -

viral propagation generally will occur only in complementing host cells.

The host cells containing these polynucleotides can be used to express large
amounts of the protein useful in; for example, pharmaceuticals, diagnostic reagents,
vacecines and therapeutics. The protein may be isolated and purified by methods known
in the art or described herein.

The polynucleotides encoding albumin fusion proteins of the invention may be
joined to a vector containing 2 selectable marker for propagation in a host. Generally, a
plasmid vector may be introduced in a precipitate, such as a calcium phosphate
precipitate, or in a complex with a charged lipid. If the vector is a virus, it may be
packaged in viiro 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 promoter may be a strong promofer and/or an inducible promoter. Examples of
promoters include the phage lambda PL promoter, the E. coli lac, trp, phod and tac

promoters, the SV40 early and late promoters and promoters of retroviral LTRs, to name




phosphof ruct ol dnase, triose phosphate isonerase, phosphogl ucose i 3&
gl ucoki nase, al pha-mating factor pheronone, [a mating factor pherim@} B
the PRBI. pronoter, the GQUT2 pronoter, the GPDI pronoter, and hybrid
pronoters involving hybrids of parts of 5 regulatory regions with parts
of 5 regwWddsReist €0i ons of other pronpfers or w th upsd¥masicasst i vation
sites (e.g. the pronoter of EP-A-258 0 . Conveni ent reqgul atabl e pronoters
for use in Schizosaccharomyces ponbe are the thianinie-repressible

pronoter from e as described by M 990 J 2 7 JUL 2006
$0 031 066085 arests 169 wAS pRmt R aNDe Sadth e Fkllebabisaha e Tuttibse
repressi bl e johikkrue AL FEHED tofitaia Sites DS GrhhJoatidaYinttefit) admenatibn Sdndin(h990)
Genetics 124, 807-816,  Met h%ds of transform ng Pjchig for_ expression of

forei gn gened2atcabedirgion. # sibosoge bigdipgrpireor Gregyont e colrggsrtionaddiar i ous

Phi Il i ps pat eghg:ib@- Hprebdad ﬁy e lcchbiducts hAACRERA 2akesklNRA ShiRathy debehense) .
and Pichi a expreSS| on kits are commer ci aI |y available _fromlnvitrogen BV,

Leek, Net her Pagigaing aptpe teppingtiongedonadidh, UGh ot BASY gprreptiately pesitiened i fie apl e

pronot ers i nelugenAR Rl AP ndnsifbeeson et al. (1986) J. Gen. Mcrobiol.
132, 3459-3465 include |nf ornmati on on Hansenul a vectors and transfornati on,

suitabl e pronot eAs iisheatay, MeKPersiPIRWElors Wy inskudepl Igest ogoselectbleamarker. o) .
(1991) and OLRay saPUR inGiRld GRbRER RIRASE oM ©BRRARe byliBAE b o)

express forelgn proteins In uyver ol nyce’s spp transcription
term nation sasgsnmbe nfay dobarybiee 3bllf¢uamcl regd stsyarypiine, dfanamyew keir yopicdligene

hi ch contal e Rl P Eck Aty fiOh 4 LAPREl LRLAN.Ler ALDRLLGR Apvics of |

pol yadenyl at F%?F‘F NKi' g Sequences
of the gene ap@bpriaad Ihysth iindledt, thot tak’ﬁsneb(pnmmltmnbmmlal @bllsesqclemeEu«wézd i.e.

may correspo to the ternatiyel be d|fferent in
Wht ch_Gase’ RBek S 4R SR e pPRY R oS TS ShRp gL (€8

opti onal Lly P?‘ﬁ&haﬁﬁh@c&eﬁd} mdaeablgmm PAsii®TAPCCL Ai:d&ssimylg?bemlﬂﬂg)),ainhe}(‘,t
expressed w a secretion ader_ sequen i e an ader.
effective in® Hé“ﬁ]éﬁ%ﬁr ]érﬁ% atf‘g Cg’tetﬁ%g%Lﬂe aﬁl@qa%légrsé‘% %%lgg% Ef& Sade
that from t heugmntionadiagdads rﬁelﬁﬁﬁﬂéﬂﬁné i e pﬁdMFc@ts A prasdisthaultuftyledint eader s
of EP-A-387 319. Such leade ' rs %nal s) are cleaved by the yeast

bef ore the mardipendiionsr e aboveeqlf‘é%rst@é hP cellsEprknoipin s ditng medi urn. Furt her
such | eaders. In one embodiment, polynucleotides encoding an albumin fusion protein of the

invention may be fused to signal sequences which will direct the localization of a protein
6f the invention to particular compaltﬁlents of a prokaryotic or eukaryotic cell and/or
direct the secretion of a protein of the invention from a prokaryotic 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 omp4 signal sequence, the signal sequence of the periplasmic E. coli heat-
labile enterotoxin B-subunit, and the signal sequence of alkaline phosphatase. Several
vectors are commercially available for the construction of fusion proteins which will
direct the localization of a protein, such as the pMAL seﬁes of vectors (particularly the
pMAL-p series) available from New England Biolabs. In a specific embodiment,
polynucleotides albumm fusion proteins of the invention may be fused to the pelB

‘pectate lyase signal sequence to increase the efficiency of expression and purification of




i ncl ude those of S. cerevisiae invertase (SUC2) disclosed in JP 62-0300%65
‘(granted as -911036516), acid phosphatase (PHO5), the pre-sequence of
MFa-1, 0 glucanase (BA.2) and killer toxin; S. diastaficas glucoanyl ase
11; S. carlsbergensis a-galactosidase (MELI); K lactis killer toxin; and
Candi da ghwseagwsase. Additional Met hods,of Reconbi nant panmosymsheti c
Production of Al bum n Fusion Proteins He present invention includes

pol yi ni cl eoti des encodi ng al bum n fasion proteins of this invention, as
wel | as vect | | s rgan o] n
polyniLicIeo%ﬁ%%ggggﬁmﬁgr%%g%PQP%%g%i%%% als%gfnc$ d%éﬁﬁish 761 55?%du0|ng
al burnin 2 73586348, mﬁ&hﬁﬁﬁm&hmaﬂﬁ)&b&@dﬁ&dm$¢f&1&n@r1mmlrrmt1mﬁest he

i nvention by syntheti 0 tech e The des,
voctors hoot vor PeiediGa BRI B REEn bl o PRESOH bRcT Hods
kﬂown i nI t he 1?)’eiﬂ1dh iutmueﬁrto deek uir:] sdchetioh én mw&mh?ro&ummae bt @fe X HifiXe@, a
phage, plasm chi onosone, vi.r viral ,vectar. The
et or s it cioBn VBTt disigrrl Saudiee B nEnaharor T2 o SLEBHT bideidoriee of
the invent It ﬁ&mmmlawpqme{aﬁtanm_ dam_ &rgﬁaﬁCs@@ﬁhh ke (MFmevrgﬂ_ HiVISABAJABR ID

expr essi ng ol ynucl eotides jn the host i C

pol ynUcl eot i 3‘&% g P8 e EE SWﬁ}*éﬁpgﬁgg]ﬁW&'&@‘p&e@&Rq %&neral ,
the pol ynuceqpbints:s).andhR4bly/ 8640 Estubdd ﬂl;ﬁ@nia bk mg@qnlcanjaﬁumn%mlbacﬁbﬁmr
eukaryotic or prokaryotic, including ian cells (e (e ,

HelLa), nonkeyxpassipn syeisar is fhengnoy se@lab Sequﬁr%tipg BEHRQ acrlé%wasgf Gor ﬁmﬁ

hanster (e. gAccQEQFNu%Q 7@3@@ hanst er kidney cells) or nouse cells
(e.g., L cells) ant cells, yeast cells, insect cells or bacterial cells

(e.g., E. coli). @toxsewlgch use. glytersinb syntbase 4053) or@HF%ras ther stestablegnarkers
Mol ecul ar Bi %gxgngér’ %éﬂfge%rlg lﬂf '*H(?éisgxggg)o?g})ef&&é?s afllgﬁmé‘gﬁg hdifidhe b %{hﬁ&é pee

(1992) and €s 0 ppropriate vec ofs for
various typesespéctivelyt ArcedvastagdNof giptahmmathasetﬁmaetd vivions arertd peulRbilly ofect or

that is repli ion.defective is tion Dnnrall Wil |
occur only i ﬁclicl)ﬁﬁﬁ éen%ht%} ng s Plyggfnla ceﬁ'llﬂjg ﬁ%‘tﬁ ali‘s?recgm.dg A Y }%éﬁese
pol'ynucl eot i @egatiean Ghgariise dsyithaeX prgssiohasgemsacmunks ﬁﬁmﬂnheup@ﬂﬂanmeuseful
in, for exarrpl har maceut i ticr nes

ther apeut ; oo SYRisE (RBIRE (il 52 CHPRP e (i NCH b Re kPt Ehewn

‘additional inhibitor to prevent the functioning of the endogenous gene. A gluiamine

synthase expression system and components thereof are detailed in PCT publications:
WO87/04462, WO86/05807;, WOR9/01036; WO89/10404; and W(O91/06657, Whi(;h are
hereby incorporated in their entireties by reference herein. Additionally, glutamine
synthase expression vectors can be obtained from Lonza Biologics, Inc. (Portsmouth,
NH). Expression and production of monoclonal antibodies using a GS expression
system in murine myeloma cells is described in Bebbington ef al, Bio/technology
10:169(1992) and in Biblia and Robinson Biotechnol. Prog. 11:1 (1995) which are
herein incorporated by reference.
The present invention also relates to host cells containing vector constructs, such
as those described herein, and additionally encompasses host cells containing nucleotide
| . sequences of the invention that are operably associated with one or more heterologous
control regions (e.g., promoter and/or enbancer) using techniques known of in the art.
The host cell can be a higher eL}karyotic cell, such as a mammalian cell (e.g., a human
derived cell), or a lower eukaryotic cell, such as a yeast cell, or the host cell can be a

prokaryotic cell, such as a bacterial cell. A host strain may be chosen which modulates




in the art or described herein. The pol ynucl eoti des encodi ng al bugisn fiusk@n
proteins of the invention may be joined to a vector containing ;ﬂf}.‘mﬂém
sel ect abl e marker for propagation in a host. Generally, a plasmd vector
may be introduced in a precipitate, such as a cal ci um phosphat e

preci pi t atyry oRhssosd @ conplex with a charged lipid. If theriRghnssis a
virus, it may be packaged in vitro usi@é an appropriate packagi ng cell

| ine and then transduced into host cells. The polymcleotide insert should
be operatively linked to an appropriate ronoter conpati ble with the host
cell in whichbe W@fﬁéﬁoyrﬁfcﬁiéd{lﬁeﬁ iBE1% P cé&pﬂre‘gg@gesngﬁ%@%?%%ﬁ’@r«%%y be a

strong prondiefdquansy Me HBcifid Fatkiod! @sRED MWkBessidiX BRI E5tal proRloRADCAL Be
i ncl ude the phage_ |anbda PL pronoter, coli Ilac, , .phoA and tac

th . t
pronot ers, tKEvEvhdnele| Bregmee 104t @“ﬁﬁnoﬁ@g‘éﬁf% gy %P%?ﬁ%‘i’ré:oé% @g ey 1 al
LTRs, to ”a”%ngn%reh%olﬁﬁ%gdi W508¢ Q66Q1R1 6 SFRGEHhREB ARRARS HastT il Havber

sui tabl e prompters w | nown to the skilled artisan. The expression
constructs wicharaqigristieh apd operifig mreshanisinst &1 the frselational snd ppstiranslagpnal

- term nation, irlg i Mo difidaRBS 4. R%180n, BedvaPOIRRoBhdRgroplikie for
transl ation. P%%gssizgzbinng %5rtai On&;%,b;?%gﬁ tgj}rangcrfptagaex?%s_sed Egm?ﬁe
constructs nasll linesicanbe ehoserain shanre e desired medificatiaps aeshpracessing of the firpign ng and
a termnatio . , UGA or UAG appropriately positioned at the end
of the pol ypgrpcﬁ%gg&résggag transl ated. As indicated, the expression vectors
~may include at | ehstodustionséitheauclbicacidn ridemicleiSichcamatricts of thevoivendien into

di | rydrof ol ate .reduct as o0l ut | | » VB I Dz
resi stance f%l?e hé’aﬁ(c ﬁ)%? g% e%%ﬁ% bg S:Ia#ﬂjr%{e& OE%C?%@“%%@@% P%e, gﬁ%‘%}g?lﬁtegr
ampi ci | l'in mesifstiancatiodnbsidingdiatad ittansfectipn] elediopmotion, aadbdadtives infraddrgr i a.

Representative exanples of _appropriate hosts inclyde, are not lLimted
to, bacterial®™ Egﬁ ,Eﬂ’é’a% hfs‘él%p %Qﬁl8 e de§{1B%<{)%We§%HP%§?r Wefnla%uahs’

typhi muri um gedl & Dhwingakl, CBisiSMetdeh a Mottt Bidbgys(1086)y. It is Spatiatipmyces
cerevisiae or Pichia pastoris (ATCC A%cessi on No, 2011,?13%‘%; insect . cells
such as Dros&pKERRlald th dhegobmsriidss gt B greset et M indastibs expreied &Y cHo

COS, NSO 29305280 13RWE S rdBhdRaAB6e).| S; and plant cells. Appropriate
culture nediuns and conditions for the above-descri bed host cells are

known in the art.In#idgiva testrompawe hoparinpaniiung fgsciehtddii s difverbuni n
fusion proteip.0f #lNfvention also encompasses primary, sccondary, and immonrtalized host cells

of vertebrate origin, particularly mammalian origin, that have been engineered to delete
or replace endogenous genetic material (e.g., the coding sequence corresponding to a
Therapeutic protein may be replaced with an albumin fusion protein corresponding to the
Therapeutic protein), and/or to include genetic material (e.g., heterologous
polynucleotide sequences such as for example, an albumin fusion protein of the
invention corresponding to the Therapeutic protein may be inchuded). The genetic
material operably associated with the endogenous polynucleotide may activate, alter,
and/or amplify endogenousr polynucleotides.

In addition, techniques known in the art may be used to operably associate
heterologous polynucleotides (e.g., polynucleotides encoding an albumin protein, or a
fragment or variant thereof) and/or heterologous control regions (e.g., promoter and/or

| enhancer) with endogenous polynucleotide sequences encoding a Therapeutic protein via
homologous recombination (see, e.g.,, US Patent Number 5,641,670, issued June 24,
1997; International Publication Number WO 96/29411; International Publication
Number WO 94/12650, Koller ef al., Proc. Natl. Aecad Sci. USA 86:8932-8935 (1989,



inventi on may be fused to signal sequences which will direct the 2.7 JUL 2006
| ocal i zation of a protein of the invention to particular corrpart"menfjs' 0
~prokaryotic or eukaryotic cell and/or direct the secretion of a protein of
the invention froma prokaryotic or eukaryotic cell. For exanple, in E.
coli, onewgysodkes to direct the expression of the protgtisosedsie

peripl asm c space. Exanples of signal sf;é’quences or proteins (or fragnents
thereof) to which the albumn fusion proteins of the invention may be

fused in order ,tp..direct, t ) r i t.he | ypeptide tq th
“periplasmc saﬁlgc%l%fa 'E)ta%:l’t é\?a?%e_?r%g14g§l%,g§[§]djt%%rtge H%?lox’g?sﬁﬁ 5 ,Wbﬂ%éarﬁel B
tsihgna! -siqugarin@irpdrhtedbﬁfdfﬁ&?:ﬁﬁximdiragliratﬁe@).ei n (I\/B]I:’)tﬁi gnal s;aque.nceiE I\/B:D.,
e 0i npA signal sgguence si.gnal sequence of. the periplasmc E. coli
heat- |abile ent e%@' 8@?%“’0%5-1%@&%?? ,%Jséor‘i‘opr&i‘igm ??S)r?a‘fw%&'g&?fbge BEosredArtne
phosphat ase. puefied &lom eeahbingt 26k cOlUFREbE el kyowy aiettall enchdingt #@monium
constructi Onﬁ'g& f usi OnW%rI’fﬁt eins. . which will direct the |localization of a

protein, suc tRE § s EFSCREtatqn, | @0 o CXURGHGP | WAL 9Ty PHE  FIORFNSS

- series) avai loafneitdgraiiy Ne whbEgibesneios 0! elématbgraghys PeRydiéghoBiaboditéBdHon

pol ynucl eoti des al bum n fusjon prqoteins of the i1nvention may be fused to
the pel B peé”ﬁ’éﬂ“@t‘]g}m= .siadcﬁ%ﬁ'y se‘%&é’ﬁ%‘ég@@yi ncpekswlappide of phrematostprly.
expressi on angdpphdtié eRirkd ht@hctidn ChebilatodY¥phy \Weh 020 QAR QrdphFClih B3/ 00433
such pol ypeptides in G amnegative bacteria. See, U S _ Patent Nos.

5,576, 195 andmbadiguegisghigh perfsmarsstlisiidchemajpgrenhy TP IHED aax besewioyetd fred by
reference in fhgiqiogntireties. Exanples of signal peptides that may be

fused to an albumn fusion protein of the invention in order to direct its
secretion in mamét seme wetadgndntsoilpien fisim meteing of the invientéa are pyrifiedarsing| F- |

si gnal seque . j i -21. of a ' [ .
AAB51134), t %g‘gs"% Ticte gé’g‘fﬂéﬁ‘?‘ﬁ@% ﬂg?tﬁ%%éﬁgeﬁc%%?ﬁ %ﬁgﬁ@iE%EW@ﬂ%@@Wl D
% gg : 2nd a f@mlsgl PITETIBs f;)f ghxa linvsaiip memepl(ﬂ\ﬂ%?ﬂvmw_b B Bho/lok [DAGTHVAR Aﬁﬁfomﬁ@n_ gIhD

1 6) . sui t e .signal sequence that useg, i onj upction W
bacul ovi ral %‘H?%%%ﬁg@w (s}(ilgjggsr’rsﬁi ep aﬁ%seggéf"iu a?P %&ﬁﬁé?#éeﬁfe".oﬁ{% ari no
af:i ds 1-19 ofSeﬁ@chah NkighApefsmires (hiadher BI%AS’l @K%lﬁée FF/efolrﬁﬁrS,VElﬁ@lt()Eouﬁxﬁl,l o
gl ut am ne sy a GS FR e selecta rkers can be anplifie
in the pr ese%ﬁ?‘%nyiseé}ﬁ%&a%@g—(%tﬁﬁéﬁi ﬁ@%‘?f’?%ho@%’il\ﬁ?tﬂg Clc}ﬁ}m%t hot r exat e,
respectively. An aduRidhdBeal6imBl MEafbReIRYITthaselias atyWRGLafad @i thbe

availabilty of «cell lines (e.g., the nurine_nyelaoma cell |ine, NSO, which
are gl utarni @g)cgvngﬁagléed n International Publication No. WO 00/44772 which is herein

incorporated by reference in its entirety. One of gkill in the art could easily modify the

process described therein for use in the purification of albumin fusion proteins of the
invention.

Albumin fusion proteins of the present invention may be recovered from products
produced by recombinant techniques from a prokaryotic or eukaryotic host, including,
for example, bacterial, yeast, higher plant, insect, and mammalian cells. Depending
upon the host empléyed in a recombinant production procedure, the polypeptides of the
present invention may be glycosylated or may be non-glycosylated. In addition, albumin
fusion proteins of the invention may also include an initial modified methionine residue,
in some cases as a result of host-mediated processes. Thus, it is well known in the art
that the N-terminal methionine encoded by the translation initiation codon generally is
removed with high efficiency from any protein after translation in all eukaryotic cells.

While the N-terminal methionine on most proteins also is efficiently removed in most




negative. G utanm ne synthase expression systens can al so functiongipjut 2006
glutam ne synthase expressing cells (e.g., Chinese Hanster Ovary (
cells) by providing additional inhibitor to prevent the functioning of the
endogenous gene. A glutam ne synthase expression system and conponents
t her eof ak gpkénsd ed i n PCT publicatioqbs‘b\’n WOB7/ 04462; MESB0HIS7;
W89/ 01036; WOB9/ 10404; and W91/ 06657 ich are hereby incorporated in
their entireties by reference herein. Addl t| onal I y, glutam ne synthase
expression ve [ [t ut h,
NH) . Expressi oorlfgr %ﬁg ;a)f?%sg’ ucﬁl? &%n%ﬁﬂ i m ona ?’6)9%"5 gssmﬁlsﬁf %ﬂt ég%%&ﬁém
expressi on sy sieaaturofithe ammo wéItcowhlchéielmtmndhﬂeihnobmdmmvﬁahlyllmgubn et
al ., Bioltechnolo 10:.169(1992 d. blla S otec noL
Prog. 11:1 (1995)%@%"8 ¥ tSIPé PR ispeR 3 d“?s Pt% Phehipiie
present i nveptdten oalf&gméﬁh at @aridnts ﬂhasbfmlliesﬁle@ntoanﬁnketgseqmbm sa¢hngt £ uct s,
such as those &gsc{gjlé herein, and ad th 1% enco asse host cells
£9 fetiiae -

cont ai ni ng n&eRt & Op Em bt a% SYRBEST 1

~associ at ed WathBxHigtidifie FEpLide, Bedhek @iea@pwwde@mtarmE v@gjrmmcelﬁ\r,gmc,pammt er
and/ or enhan er u5|n techn 2(3% ggﬂwn of \?qthe ar% . The host cell can

be a hi gher il h@@WPI‘f afenERiRGS Araey of Whish gre commgy

derived cell hyailbled AsQoR%ibEY OGNy DdtiaC, BBk INatls ULdAd asei. UYL 8682624 (1989), t he
host cell can be a prokaryotic cell, such as a bacterial cell. A host

strain may b&rcHaEA hevedistidinguretds for conyepesgusticalion v4/tersBisgs protein.

PCT/| BOB 1004%)%11&geptfdéHag%mfaﬁfo@fplﬂm%aﬂoa%ﬁaﬁ&dbﬁ%@@n&qmw@%he aanpdi fies
and processes the gene roduct he speci f f ashi on desjred. Expression

from certai nu@aqhnmr@s@nd&ﬁo s epetpm/éerwdu from Hbe prbisezic berprggliiping pigtein
i nducers; th@, %PJt%FSCQJT af, 17?1598 gﬁﬁ{hgaﬁ XG”% gi neered pol ypeptide may be
c?ftﬁe ent

controlled er nor e host ce ve characteristics and
speci fi ¢ nmechani shetlenrant hbuninafvsioatpromial ofatfnd ipemtion mzeysheacingugated to 2

pr ocessing aﬂgeg}rlg?u icrﬁmatty sucﬂla% cg’h’tox%P%Sphor st%o«?hc og dgﬁavg,geg ﬂgarg[xl {nﬁ)c% eins.

Appropri ate es’can fogen sure cations
and processi la@mfortmmdldame\regmetabﬂm elg), dyjpresisted. subntas,0ftucxioplep213Bie
nucleic acid %Iel acid constructs

t host
Cel | can be o5 b e g phat Vs NGBt o ke e SR
medi ated tr 60/55@647 And,in GAD DOMS4B0I(p.aiod), miithateidcdrpdined Rétih O reference.

el ectroporati on, Mbau?nslrg (%;[1c|ano?notén?sf ?n%;[fla?so be attached to solid supports, which are
parucularly useful for immunoassays or purification of polypeptides that are bound by,
that bind to, or associate with albumin fusion proteins of the invention. Such solid
s.upports include, but are not limited to, glass, cellulose, polyactylamide, nylon,
polystyrene, polyviny! chloride or polypropylene.

Also provided by the invention are chemically modified derivatives of the
albumin fusion proteins of the invention which may provide additional advantages such
as increased solubility, sfability and circulating time of the .polypeptide, or decreased
immunogenicity (see U.S. Patent No. 4,179,337). Examples involving the use of
polyethylene glycol are given in WO 01/79480 (pp. 109-111), which are incorporated by

- reference herein. |

The presence and quantity of albumin fusion proteins of the invention may be

determined using ELISA, a well known immunoassay known in the art.




or other methods. Such methods are described in many standard | ab rf\tfggésms
11 )

manual s, such as Davis et al., Basic Methods In Ml ecul ar Biol og
It is specifically contenplated that the pol ypeptides of the present
invention may in fact be expressed by a host cell lacldng a reconbi nant

vector. | gua@disick$#N t 0 enconpassi ng ho cel | s cont ai ni p@r/ighgecdsCt Oor
constructs discussed herein, the inve on al so enconpasses prinary,

secondary, and immortalized host cells of vertebrate origin, particularly
manmmal i an origin,_tha hqy been engineered to delete or replace
endogenous genetim-éﬁh@@?—lg?—s, t he codi ng sequel -ice corresponding to a
Ther apeutic protejLn be .repl.ace .t h, an_al bum p .f.usi i n
correspondi ng toe#%cgﬁﬁee?o&?ecﬁ{n%g I%Grng%ieeﬁ{.']rnl AR ‘g#lgetdolﬂi Hﬁ%’f@ﬂoﬁé%g%ew%

mat eri al (-e. ghllowhret dsalpoign siuldiel cpntiddrebddeniplageopd eniizs keowhtealsniques. exanpl e,
an al bumn fusio ratein of. the .invention correspondin t he

Ther apeutic prot enT Wﬁei%lslﬁ% PERaS .OP%‘?énaggﬂte il %%ﬁéfee'f%g']tl%%%aéﬁlf%

associ at ed WpteRerdiidg a8NSOFOHNMES of Ohrjta disetisde maRyhaie plefaitey mahdrer Sucland/ or

anplify endogenous pol ynycl eotides..In addition, techniques | .n the
art may be ugﬁﬂrdf’ré 18?)‘83%31“& a‘éesg‘?}cf“&lt?épt% ®F eéﬁﬁ’ﬁg @I‘WHﬁ‘iqrctg‘%)}ﬁg% fe.g.,
pol ynucl eot i dpplnaPdtmayamh Bbum n protein, or a fiagnent or variant

t hereof ) and/or heterol ogous. control regions (e.g., pronoter . and/or
enhancer) with enbfyabsna %ﬁ?%‘n@@feéﬁt?fd es@‘fﬁﬁ’g%g’%ayeﬁ“céi&‘idnﬁg Braptutic
protei n_via humhiReossndoteANRENSIIdMinéSi88ce® akiogehisPat ent  Nunmber

5,641, 670, isSsued Jinme 24 1997; International Publication Nunber WO

96/ 29411: | nt er naMiotreser, Bhwnindationoptoteigy AHGE DIy IVentHRFan Re¥sed fo weat g1

Proc. Mad. 4 | S, 4 b 2-893 8% . : : 066085
PCT/ | BO3/ 004 %g%nﬁﬁﬁ%afe}gs?rr 3&3%&2%. ,ﬁoﬂwé(ﬁ%m e:ilg%l-&’ i) ghe (‘%gg%t‘f‘ﬂ%)ﬁg%
di scl osur es ofvestmohmey butvsehasas grophpledicpor therpeutly frrpsyerios growthid er-

fireti _ uni . i . , o
be- 1 ccover caP AR B ey et ALY HBrs Hid AP BhRh Sl BealldRah QL RS, Do
met hods i ncl wainogptiaypmatedssive madufaa tegeperatdrhanisdumplogtarfiritiat i on, acid

extraction, anion,or cation exchange ,chromat ol raaplgye,] %tt:os hgcﬁa E:I %oge
chr omat ogr aphy, h@g)lug% ieala %?Sag?q &% usg%?%nas[ dgraphy), pgfypl ?’n%fl :

chr omat ogr apbisloghtst sapie, apett bd & Hhramiibggsaghyhor ekyasiephdiblabeledatbgmin

Interaction ghtomal o aRty Andbs Gond vs M BL QLRI b3 B4R in a body.

Examples of assays are given, e.g., in U.S. Provisional Application Serial No.

60/355,547 and WO 0179480 (pp. 112-122), which are incorporated herein by reference,

and are well known in the art. Labels or markers for in vivo imaging of protein include,

but are not limited to, those detectable by X-radiography, nuclear magnetic resonance

(NMR), electron spin relaxtion (ESR), positron emission tomography (PET), or

" computer tomography (CT). For X-radiography, suitable labels include radioisotopes

such as barium or cesium, which emit detectable radiation but are not overtly harmful to

the subject. Suitable markers for NMR and ESR include those with a detectable

characteristic spin, such as deuterium, which may be incorporated into the albumin

fusion protein by labeling of nutrients given to a cell line expressing the albumin fusiox_l

protein of the invention. ' '

An albumin fusion protein which has been labeled with an appropriate detectable

imaging moiety, such as a radioisotope (for example, By M2 gngc, (”II, 125 123

121y carbon (MQ), sulfur (°S), tritium (CH), indium ("™, *™n, *?n, "'in), and

technetium (®Tc, ®™Tc), thallinm ('Ti), gallium (%Ga, Ga), palladium (‘®Pd),




enbodi nments, high performance |iquid chromatography CHPLC') may bf eg&l_%ﬁgd
for purification. In sonme enbodi nents al bum n fusion proteins of? thhdY:
invention are pirrified using one or nore Chronatography nethods |isted
above. In other enbodi ments, albumn fusion proteins of the invention are
purified using one or nore of the follovWi’ig Chronmatography col ums, Q
sepharose FF columm, SP Sepharose FIT colum, Q Sepharose H gh Perfornmance
Col um, Blue Sepharose FIT colum , Blue Colum, Phenyl Sepharose FIT

col umm, DEAE S}g_{)harosg@ FF, or Methyl Col umy, Aqg%ti qpal | ys5_.al heum nybusi on -
[ gg dg@&

proteins ofnQly @H’_@eﬁt%}\”f*ﬁ&?n e %E)biq‘qoé‘&edsfng Ple ptocest ibed in
| nternat i o.nalewahb’cimyl’ &) . NOGR NBSQQ/ U2 7 DI i Ty, § rfkGH Dbique FbSRRQY, 3F ad by
reference in its entiréty. One of sldll’ in the art could easily nodify the

process desuateriddétbeteldienby onudise mmagudtie pesondiiceatis omtroflucsd b (fior nexamplean

proteins of the invention. Al bumn fusio r.ot ei ns_ of t.he .present

i nvention r?éEFnEFéallyeéﬁ eg’cﬁo'fsfl%r?f ﬁt@@ﬁgfogegb}jdmﬂc%ﬁ W@lc o} r}gel %%med for -
techni ques jfnAMeayRERKRI M Gt R1ll BIERIYNbSTin 8BS bt thid Ghe i GE the sabjeeendp! e,
bacteri al, geast, hi gher plant, insect, and manmalian cells. Depending

upon the hdke imagihgysysteim usedr walbsistaraine theoanretibonl pnagiagnreicts peeded to

pol ypepti des of the resent invent | . ted. pe:%

non- gl ycosﬁr%cﬁlga .dlﬁgﬁmél}%fdﬁ?a}%g%, ﬂla uérfal8 % Oﬁégﬁglﬁg@%?@{ '1'%2 f(f))? atlﬁ'{eml nvgﬁﬂ"t(:;C f’on
may al so i nké gemtianof fididaativitoaidetedowilipidrimatly pengeefing akout 5i to 2omélicasss as
a result of hgst-nedi atedgﬁroces_ses._ Thus, . it_{s wel | . known in th(i art

that the Nfermballbedebgleshplbamindeder peeinnwil thergiraferetiaiin aceumylats ¥odon
general ly i T v i i fi.ql I

P anst at ) onosetPAT T B4 0l Te B, Sfkafy, JoRL RCILRI s B AT bl one or
nmost pr ot eimsreaksptdrs, lefahilc be ntbsyratee foorsdpomiimp st that JtheZ0GBapewtix PB/t€66085
PCTI 1 BO3/ 00433 prokaryotes,. for. sonme prqoteins, this prokaryaqtic renoval
process is_qsﬁ‘gfq ’i“ﬁ‘{éee _,at“i}g@‘é‘rfg?‘ﬂ@ pg%ﬁﬁtoﬁé]%’é’tvﬁ?t@néf‘mﬁﬂ%al%%({ﬁ %ﬁ)te {1 ¥d™hi ch
the N-termpal@eikO M QbhminCRYBL§RGkY ddnirRes at 1BhR WNdidAS bPRa@lbgians of

the invention and antibodies that bind a Therapeutic protein or fragnents
~or vari ant sThetepeetdd antihodie thesblicled athvkin fudguaneein vallctheaspreferprtiplyde to

faoiliate pUARERL B0 LhiONe SRORLEL o, B TRCHET AARBE fhactyerncs
(Q AGEN, I'ngatric&35®here the polypeptides/epitopes corresponding to those bound by the
-Therapeutic antibody (used to make the albumin fusion protein of the invention) are
lodéted. In vivo tumor imaging 1is described in S.W. Burchiel et al,
“Immunopharmacokinetics of Radiolabeled Antibodies and Their Fragments” (Chapter
13 in Tumor Imaging: The Radiochemical Detection of Cancer, S.W. Burchiel and B. A.
Rhodes, eds., Masson Publishing Inc. (1982)). The protocols described therein could
easily be modified by one of skill in the art for use with the albumin fusion proteins of
the invention.

Thus, one aspect of the invention is the provision of a methods of diagnosing an
angiogenesis related disease or disorder in a mammal comprising administering a labeled
fusion protein of the invention to a mammal, allowing at least some of the labeled fusion
protein to reach the site of the angiogenesis dependent disease or disorder; and
determining whether the angiogenesis related disease or disorder has responded to
treatment. Such methods may involve, for example, first determining the number or size
of tumor(s) in a mammal and then determining whether the number of tumors has

increased or decreased after




Eton Avenue, Chatsworth, CA, 91311), anong others, many of which gre juL 2006
commercially available. As described in Gentz et al., Proc. Natl. Acad.
Sci. USA 86:821-824 (1989), for instance, hexa-histidine provides for
convenient purification of the fusion protein. O her peptide tags useful

for purifiggpdsiogdss nclude, b Lit are pgt limted to, thepddidfsdosssrg, Which
corresponds to an epitope derived fromthe influenza hemaggl utinin protein

(Wlson et al., Cell 37:767 (1984)) and the "FLAG' tag. Further, an al bumn

~ fusion protein of the invention.may, be conjugated t t her apeut.i.c iety
Such as a cy{57EHERh AT AR PAPRE G Ay v BERe) B S F SRt | o
‘agent or a rageoasithae netal ion, e.g., alpha-emtters such as, for

exanpl e, 213Bi. Exanples .of such nts are given in U.S. Provisiognal

Appl i cation Seri aPlNBn TBHYRELT %gtﬁﬁl N %{%4%“5(35}0 g9 o % oare

‘i ncor por at ed WiggeinNuBY ma@ e BEL & meastidOpttiet E4pedsSibn PF SHeCTRSapBlc Bloin,be
attached to sglid support

S 2 . . . . !

or purificat WISt PRSGeRer HesItomit Tusioe mRERELHE, TveHar I Rieepmbigant
associ ate W by alshiii.p o?%&e%zgloﬁa&{sﬁa!r&éﬁdif oft A€ hbAVRN! biOR- o FlefRicEP dnthle.
supports include, but are not Timted to, glass, cellulose, polyacrylam de,
nyl on, pol y3dseeiss, thy slbpmimiision rieing ef B DERsen) prespiiome prs borpssd thfest/ibded by
t he i nventi oR;: leal gﬁﬂ; .ed derivatives of the albumn fusion
prot ei ns of ?ﬁ%ﬁ%@gﬁﬁﬁeﬁdg |r1c rfcfé%}ﬁpr ovi de additional advantages such as
increased solubility, stability and circulating tine of the polypeptide, or
decreased i munod&ansgenio Organisms S Pat ent No. 4, 179, 337). Exanpl es
i nvolving the use of polyethylene glycol are given in WO 01/ 79480 (pp.
109-111), whi ch aFfEmperalr PErEitibeyoxrress Becthigih HmnProtPie o s BeEdi®and
quantity of aldbym@ Npdikilon #E QB@nﬁ&l.OfTrﬁﬁéeﬂi@\b?%Ahisﬁl@ AR cRRicaifiehRtfcped
using ELI SA, a well known inmmunoassay known in the art. 2 7 jut 2o00os WO
03/ 066085 PCPrgaBpBr0ow3 whigheigcapbingis POEGIED OF dlonetgepetist matgaalpbasybrspt i des
identified hergim., £ J e S B1o 25N L owh 0 SG&iliption
shoul d be coﬁl;aﬁgge}%idgrselgg H?ary ar%g1 ﬁ yz%ﬂéﬁintgvm t_éacl:1 éné:nqugg.gu&}ﬁe all bum n
fusi on prot eisegende aftiee prregemmayrivewld o canmeragwseiptioos reguéadermpspduences
prevention andj of, pL00RRSIH ShudREd QIR AiR0LIChS: holy TRMIBLSary RELERLAR! Y
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expression and secretion of the encoded protein. The transgene may be designed to

direct the expression of the encoded protein in a manner that facilitates its recovery from
the organism or from a product produced by the organism, e.g. from the milk, blood,
urine, eggs, hair or seeds of the organism. The transgene may consist of nucleic acid
“sequences derived from the genome of the sanie species or of a different species than the
species of the target amimal. The transgene may be integrated either at a locus of a
genome where that particular nucleic acid sequence is not otherwise normally found or at
the normal locus 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 lire cell,
thereby‘ conferring the ability of the transgenic organism to iransfer the genetic
information to offspring. If such offspring in fact possess some or all of that alteration or
genetic information, then they too are transgenic organisms. The alteration or genetic
information may be foreign to the species of organism 1o which the recipient belongs,

foreign only to the particular individual recipient, or may be genetic information already

which are _particularly useful for inmunoassays
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Gene Therapy

Constructs encoding albumin fusion proteins of the invention can be used as a
part of a gene therapy protocol to deliver therapeutically effective doses of the albumin
fusion protein. One approach for in vive introduction of nucleic acid into a cell is by use
of a viral vector containing nucleic acid, encoding an albumin fusion protein of the
invention. Infection of cells with a viral vector has the advantage that a large proportion
of the targeted cells can receive the nucleic acid. Additionally, molecules encoded
within the viral vector, e.g., by a ¢cDNA contained in the viral vector, are expressed
efficiently in cells which have taken up viral vector nucleic acid. The extended plasma
half-life of the described albumin fusion proteins might even compensate for a
potentially low expression level. _

Retrovirus vectors and adeno-associated virus vectors can be used as a
recombinant gene delivery system for the transfer of exogenous nucleic acid molecules
encoding albumiﬁ fusion proteins in vive. These vectors provide efficient delivery of

nucleic acids into cells, and the transferred nucleic acids are stably integrated into the
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Where the albumin fusion protem can be produced intact from recombinant cells, e.g.

retroviral vectors, the pharmaceutical preparation can comprise one or more cells which
produce the albumin fusion protein. Additional gene therapy methods are described in

U.S. Provisional Application Serial No. 60/355,547 and in WO 01/79480 (pp. 153-162),

which are incorporated herein by reference.

Pharmaceutical or Therapeutic Compositions

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

~ administered by any conventional method including parenteral (e.g subcutaneous or

intramuscular) injection or intravenous infusion. The treatment may consist of a single

~ dose or a plurality of doses over a period of time. Furthermore, the dose, or plurality of

doses, is administered less frequently than for the Therapeutic Protein which is not fused
to albumin.

While it is possible for an albumin ﬁtsi6n protein of the invention to be

- administered alone, it is desirable to present it as a pharmaceutical formulation, together



treatment and/or or determ ning whether or not the tunor(s) has gggwyuperoms
nobi li zed after treatnment. Al bum n fusion proteins of the invention can

al so be used to raise antibodies, which in turn nay be used to neasure
protei n expression of the Therapeutic protein, albumn protein, and/or the
al bum n f ysj RRsdspt ei n of the inventi oa from a reconbi ng@fsosiel4ds as a way
of assessing transformati on of the host Zcel | , or in a biologic4Ed sanpl e.
Mor eover, the al bum n fusion proteins of the present invention can be used

to test the biological actiyjties descrihed herein, Tr genic Oreapi snms
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the, organisp CeQWeI:]{s%MonﬁlsmfoE ertﬁhl%?pgri?dsl’href eiﬁ"@(ﬂ%en&@!r or seeds of

t he organi sm e’transgene nay c%n5| st of nucleic acid sequences derived
fromthe genone coFortrubatisarenspery ts atumdf fugiodiptdtein ery bepaeniated taliinginihe

speci es of the target .anj qetRe dransqene. [k i el at a
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ot her wi se nopgalisciysstd bidre Othe ahelf-lifeef momyail these Therbpeutit Ipeot¢tinaasgenkedisThe

term"germcell line transgeni ¢ organisni’ refers to a transgenic organi sm
in which thgl‘:&é?‘?gﬂr@méclmtgé‘?ﬁ%r 1clS‘rogeAneti c information was introduced into
a germline cell,n tlhehielYywleenhiresdiddgitifetianiib iabyropfiate, e taltmnsg efsion
organismto transfer the %_enetig information to offsprj Qi?ﬁr | suct}

of f spring i nPHoiRs ok Byeition fan By fompplaise o RefPsolt pERGT: ocegpiTEt il B°

i nformation, 4.R8Ge bRy inkRAePd dos-BHAREY SRbEnded PRI S En albbiinafubion atdtan oOr
genetic information nmay be foreign to the species of organismto whjich the

reci pi ent befhsniggant inpmepevhés i eerbinel pring imbaledintordhs iaghipler sempitent, or
may be genet bgsség%g.or%tﬂfﬁﬁiﬁlefef‘(ﬂglyiréluaes] QLga%—%Qﬁle suspension of droplets of an _

albumin fusion protein of the instant invention, as may be produced in a metered dose

inhaler or nebulizer, or in a mist sprayer. Aerosol also includes a dry powder
composition of a compound of the instant invention suspended in air or other carrier gas,
which may be delivered by insufflation from an inbaler device, for example.

The formulations may conveniently be presented in unit dosage form and may be
prepared by any of the methods well known in the art of pharmacy. Such methods
include the step of bringing into association the albumin fusion protein with the carrier
that constitutes one or more acecessory ingredients. In general the formulations are
prepared by uniformly and intimately bringing into association the active ingredient with
liquid carriers or finely divided solid carriers or both, and then, if nécessary, shaping the
product. '

Formulations suitable for parenteral administration include aqueous and
non-aqueous sterile injection solutions which may contain anti-oxidants, buffers,
bacteriostats and solutes which render the formulation appropriate for the intended

recipient; and aqueous and non-aqueous sterile suspensions which may include




- WD 03/066085 PCT11B(O3100433 possessed by the recipient. In the Iait Cﬁiezws
the altered or introduced gene may be expressed differently than thdV
native gene. A transgenic organi smmay be a transgenic human, animal or

pl ant. Transgenics can be produced by a variety of different nethods

i ncl udi ngwo esséosst i on, el ectroporati oR, m cr oi nj ect i OPCT/IP@H@433Ar geting i n
~enbryonic stemcells and reconbinant viral and retroviral infection (see,
e.g., US Patent No. 4,736,866; U S. Patent No. 5,6602,307; Millins et al.
(1993) Hyper tgpsd 2 : 630 ind S0 a ) rg. l;. .
6(2)99-110; Tug%dn %ﬁ.%ﬂ%ﬁecon%?}%gﬁ?éégiﬂégae%eegwg%% rsoﬁ%:lo s?r%\]?é%ﬁoﬁs in
Mol ecul ar  BiBliipse Rp mulpdoseq peaipiersy & sxgmole Byaled athpulese vhabscbrofringesy aduct i on

of nucleic acj i_nf i.nat| . . l.i.an |ls can
be by any rretcdﬁ%rdbé\c/\%?lgﬁﬁp% gf\e/%zrg ;dﬁgcgﬁf&;‘xﬁ%? rcﬁatglfl%ﬁggﬁ%ﬁn‘g%ﬁs p:Leea!Hﬁl@Peo' Caci d
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0TS, Phont No- e st 15ioh St e QoS 5 19 el 0, SRt

i nformation ippwgesse Ddsage foSnulBlicay ingiycivalain/ébp Theapdubin pSesih pbriiva.at 60dw@&5, 547

and WO 01/7 >1- 1 whi ch are | ncorporated by reference _herein.
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t her apeuti cal effective dos of the alburnin fusion protein. One
approach for aill%nﬂl%‘ﬁ]anﬂr?t%ﬁeﬁ%ﬁwﬁ‘?uoﬁucl eic acid into a cell is by use of

a viral vector comsainnixBgpBUSheI & Abirin FRRGORORTh BNha MR doHThion fEOt ei n
of the invention. f~ction of cells with a viral vector has the advantage

|
that a | arge Propoet itsn  begtpepfroprokin ewas.che Hesaga forreeas; keecalawlatad e Biec

aci d. Addi ti eagklof, theQPoRGs} @ RNGRERSH MiddNbidbtdilGeMiivealo ﬁﬁcl%d?énc Cihe PY @
eDNA contained in the'viral vector, are expressed efficientl P’n cells
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for a potentially | ow expression . etrovirus vectors-an
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integrated into t ?grmulations or compositions of the invention may be packaged together with, or

included in a kit with, instructions or a package insert referring 1o the extended shelf-life

of the albumin fusion protein component. For instance, such instructions or package

insetfs may address recommended storage conditions, such as time, temperature and

light, taking into account the extended or prolonged shelf-life of the albumin fusion

proteins of the mvention. Such instructions or package inserts may also address the

particular advantages of the albumin fusion proteins of the inventions, such as the ease of

storage for formulations that may require use in the field, outside of controlled hospital,

clinic or office conditions. As described above, formulations of the invention may be in

aqueous form and may be stored under less than ideal circumstances without significant

- loss of therapeutic activity.
The invention also provides methods of treatment and/or prevention of diseases
or disorders (such as, for example, any one or more of the diseases or disorders disclosed

herein) by administration to a subject of an effective amount of an albumin fusion
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Provi sional Application Serial No. 60/355,547 and WD 0i n9480 (pp. 151-153),
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phar maceuti cal pr.eparation, can conpri.se one or re.cell.s ich .produce
the al bumin reQRPRR BF ot PHIvRBHPETOh PRl tg%éggp@fe%ﬁf&{f\é%ﬁgwd@s%ﬁ bed
in US  ProvisinGh &hsidNRbiehaindn pSighiodlotiNoalofd)/ B BisddiTdeingly] the WetRL 9480
(pp. 153-162), .which are incorporated herein by reference. Pharnaceuti cal

or Ther apeut iAdmEBFHHERt it ssohadiing pfmafomidieton pret R SctaheknomPeri®i on or
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i ncludi ng parenteral (e.g. subcutaneous Or = intranuscul ar) injection or

i ntravenous iepHddrgiPnsThe treat ment nmay- consist of a single dose or a
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Ther apeut i ¢ Feptndi ypoprd pembes of dactdre sradpding ferl ¢ramiple, the chemical structure and

biological activity of the substance, the age and weight of the patient, the precise

condition requiring treatment and its severity, and the route of administration. The
frequency of treatments depends upon a mumber of factors, such as the amount of

" albumin fusion protein or polynucleotide constructs administered per dose, as well as the
health and history of the subject. The precise amount, number of doses, and timing of
doses will be determined by the attending physician or veterinarian.

Albumin fusion proteins and polynucleotides of the present invention can be
administered to any animal, preferably to mammals and birds. Preferred mammals
mclude humans, dogs, cats, mice, rats, rabbits sheep, cattle, horses and pigs, with
humans being particularly preferred.

As a general proposition, the albumin fusion protein of the invention will be

- dosed lower (on the molar basis of the unfused Therapeutic protein) or administered less
frequently than the unfused Therapeutic protein. A therapeutically effective dose may

refer to that amount of the compound sufficient to result in amelioration of symptoms or

PPN
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ot her carri eﬁh@wlubﬂmwbi@hﬁmukb@isaj@mmgraemcwsa ﬁéndawalhibllmmaﬂdrstnmldaﬂwmhal er
~device, for r s may conveniently be presented in unit
dosage form gﬁ%[{%?c%n-ggﬁ%&egp%%%{)%an of the methods well known in the
art of pharnacy. Sdﬂmimm”é’umotelmcahd!depdﬂiymckmeqmsm fbe iaregadngnisieted orally,
associ ati on trgc?alf" L N gum cs?rOtlf s tll arrier 1tQat on tlbt ut es
one or nore accessdry i Rgl T EHTEuaYn 1 ﬁeé%”éal Yt FRERS TR, itoicall

prepared by poivflas, n&ym&ﬂd ol |dmiseiryrabﬁdengalryg1tdhl,‘1tﬁmcﬂgzs@Elaatm @ﬂaltdil&a@@tl ve
e 1o P e GRAEY RLSpRle B et 'S DBt oG seleBid o POt

liquid filler, diluent, encapsulatmg material or formulation” auxiliary of any. The term

“parenteral” as used herein refers to modes of administration which include intravenous,
inframuscular, intraperitoneal, intrasternal, subcutancous and intraarticular injection and
infusion.

Albumin fusion proteins and/or polynucleotides of the invention are also suitably
‘administered by sustained-release systems such as those described, e.g., in U.S.
Provisional Application Serial No. 60/355,547 and WO 01/79480 (pp. 129-130), which
are incorporated herein by reference.

For parenteral administration, in one embodiment, the albumin fusion protein

- and/or polynucleotide is formulated generally by mixing it at the desired degree of
| purity, in a unit dosage injectable form (solution, suspension, or emulsion), with a
pharmaceutically acceptable carrier, i.¢., one that is non-toxic to recipients at the dosages

and concentrations employed and is compatible with other ingredients of the




product. Fornulations suitable for parenteral admnistration include
aqueous and non-aqueous sterile injection solutions which may coftaiHL 2006
anti-oxidants, buffers, bacteriostats and solutes which render the

formul ati on appropriate for the intended recipient; and agueous and

non- squeokp lokrks € suspensi ons whi ch %%y i nclude 7 JULpMBo3 4303/ 066085
-44 PCT/ 1 B03/ 00433 suspendi ng agents a t hi ckeni ng agents. The

.formul ati ons nmay be present ed in unit-dose or multi-dose containers, for

exanpl e seal Sup E?i
freeze-dried yop]hl I ?greﬁaﬂlggngft]?%ﬁl%g%w P?’?\hglyo m?%é%dg iu?fg %%en%she
sterile Ii qum@dc‘émwcmpoumd;rth@mimbwmb@dekﬁmoustqthcﬁ'h@ﬂspm mredi at el y prior

fromsterile  pondis Lol (3 BIbAR MR o A0e SRR hr BB BB e
protein port iadmuastexad Iammror impbabingtomceith odtet dmapeut[comntsdaslagmncﬁmmar ed to

t he non-fused tand d_f.or r.a rot n the
ext ended ser@ﬁ%’s{ IP%lynﬁeoﬁiﬁei%%fn%%mv f%ﬁ%‘g ? o‘%‘ﬂb teins
~of the i nventail:rmmxl t—'\smarprerxmﬁrphcﬂor p«ﬂgemﬁlam}rcﬁb biithe m:\ieumlp mcprdelbet ﬁbtoifmﬁehteh

i nvention conprijses, one e rapeutic ein, S e
‘dosage form Clh %Otggﬁ]?:elﬂhgf"%%” ﬁnt?nﬁcgws’ LR galc?ggfl%s%lg’fc%i\wmﬂ}p ™ 5et uni n

f usi on prot elcamreah@tal itemtuitiidipemal gy, Bf/ok herapfiirapeientsts A6REBL) egl gwhi | e
taking into ac t the prolgonged _ser - life of the
i bunn fusi b CoY dreHeE RBarae S Al S0P 53 MY e PO TR AR T o i n.
For exanpl e, vifictédie %iclaﬂﬁl'eﬁ'etf biSteRerRE ObRIM) CONBhSIINE thef heddfnilibterdc@ BN HA
fused to a full Il ength Therapeutic protein, an equival ent dose in terns of

units woul d repeEs Y=§&3r3éé‘{ﬂédml’9%ﬁeg¥ﬁ?a@?e1¥a@§ﬁtm tspequply o sepgEeRls iency
can be reducg ueﬁwi15}uh§fsume95m§aﬁa%ﬁé fnlme% faE c&ﬂﬁne g[%ﬂﬂs 'af&rhdﬂﬁaﬁst&%d
packaged together with, or included in a h, I nstructions or
package i nsef®geter @rﬂhﬁ@m%lctlﬁém@(ﬁ%d@ﬁp@mﬁs Illi aich gte @h@l@ﬂ@&mfmarﬁ usi on
protei n conp i S S may
addr ess reco%&n&ﬁ:ﬁiral]!ldsg,%g e&?{a}ge coﬁ%mtﬁ%t%lgosdsﬂztﬁc#% tfﬁ%ﬁ Eep Q%%grrg%{e&!r)% %%eé

| i ght, takingptp thecsame destividual h & devistratien “mrcopxbmabmjédrtbdnemcﬂudes fhe sgpartthe

al bum n fusig cti,ons. or ckage
Mnserts my AR Qondlr SR, bl St BRE G B) BekePR 0T o1
proteins of the iRvenbiantis] cgnnpbm‘amstdwatéaﬁﬁ wk in the present invention include

compositions wherein the active ingredients are contained in an effective amount to

achieve its intended purpose.

The invention also provides a pharmaceutical pack or kit comprising one or more
containers filled with one or more of the ingredients of the pharmaceutical compositions
comprising albumin fusion proteins of the invention. Optionally associated with such
container(s) can be a notice in the form prescribed by a governmental agency regulating
the manufacture, use or sale of pharmaceuticals or biological products, which notice

reflects approval by the agency of manufacture, use or sale for human administration.

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 the preceding description and the following illustrative examples, make and utilize

the alterations detected in the present invention and practice the claimed methods. The




storage for fornulations that may require use in the field, outsige;gm_zggs
controlled hospital, <clinic or office conditions. As described above,
formul ati ons of the invention nay be in aqueous formand nay be stored
under | ess than ideal circunstances without significant |oss of
therapeutgﬁ)@%%&ﬁgty. The invention al so provides nethogsyphsddisat ment

and/ or prevention of diseases or di sdnder s (such as, for exanple, any one
or nore of the diseases or disorders disclosed herein) by adm nistration

to a subject of an effective atriount of an alhumn fusion 2 7 JUL. 2008 WO
' 03/ 066085 PCRUPBOSIHNG cHerles Hergfors, ﬁ@c}fﬁewaﬁﬁub?elﬁ%%?rﬁ?ﬁ%@é& iﬂg“e
encodi ng an ﬁije@df%ﬂerftiléﬁ' 21 2R R & Bt RbsthR@ as ﬁrﬁﬂiﬁ?‘iﬂ &My viayahdefathdbisite

pol ynucl eotide”) in a pharmaceutical |y acceptable carrier. Effective
dosages of t#eelefuuni n fusion protein and/or polynucl eotide of the
invention to be adm nistered may be determ ned through procedures well
"known to those in the art which addeEa®iBIES$ paraneters as bi ol ogi cal

hal f-1ife, bioavailability, and toxicity, including using data from
.routine in vitro and in vivo studies such as those described in the
references in Table 1, using nethods ¥emplkhown to those skilled in the
art, The album n fusion protein and/or polyrrucleotide will be fornul ated
and dosed in a fashion consistent with good nedical practice, taking into
account the clinical condi t¥igpingrof phamapsndesipfin et ent (especial ly the

side effects of treatment wth_the . al bum ' 1.0_angd/,or

pol ynucl eot i de al [Bhé)from gduwpap goef?g k@g‘ﬂ %W@%?ﬁé?ﬁﬁlé%m%@%ﬁ%ﬂ ati on,
the schedul i ggs efirREHTH SHehdidhRiofoh dxeidhes, diaeblofscifiboinaddothen digested
practitioners. The "effective anount” for gur oses herﬁ#nph_ t hus .

det er mi ned byithié¥psed heimpar 48y BR Pt By ?ra?\@ sier bt 3‘3{?? Gt i ve

amount of - SURSLANEEMT ok n’t@?b}%}é’ﬁﬁ@d'f@ﬁﬁﬂﬂ@ﬁ&ﬁ@d U0 BrideAUHDO5 a0d JEIBES OF S
e chem cal structure and "biol ogical activity, of

i ncluding, for exanple, Th al ¢ > t

t he subst ancweretdesizaaggo slvde adiaghtl sitf inforike pzand ef endoptaién, gpd e Fndlll siae i on
requiring treat t It izt ' l44- stration. The
frequency ofﬁgﬁea égﬁggmﬁﬁgé?ﬁ%sﬁgﬁﬁmgiﬁﬁﬁﬁgé”%f f2§%%F§gm§ﬁih as the
amount of JH®AM n fusion protein or polynucleotide constructs adm nistered
per dose, as well as the health.and history of the subject. The precise
anmount, nunber of pdoses, and tim ng of

SLTAGCG A TCCACAGCCACCGCGACTTCCAGCCGGTGCTCCACC-3
>

5' Endostatin
(SEQIDNO: 7)

JHO18

Hindlll

5.GCTAAAUUTTATTACTTGGAGGCAGTCATGAAGCTGTTCTCAATGCAGAGCACG-3'
e

3' Endostatin

" (SEQID NO: 8)
A master mix was prepared as follows: 2mM MgCl; PCR Buffer, 10uM PCR
dNTP's, 0.2uM JHOOS, 0.2uM JHO18, 2U FastStart Tag. DNA polymferase. 1pL of
template DNA. (10pg, 100pg, 1ng, 10ng, 100ng) was added to 49uL of reaction mix.



‘doses will be determned by the attendi ng physician or veteri narlggz]

Al bum n fusion proteins and pol ynucl eoti des of the present invent JUL 7045
adm nistered to any aninmal, preferably to mammals and birds. Preferred
manmal s i ncl ude humans, dogs, cats, mce, rats, rabbits sheep, cattle,
horses angoRbBgessM th hunmans being particul arly pref erpcgdsoshsssa general
proposition, the alburnin ftision prot¥n of the invention will be dosed

| ower (on the nolar basis of the unf used Therapeuti C protein) or

adm ni stered_| ess . freguent t han Th ti
t her apeut i calt% "Gt ée@FqWe Bllﬂfé’g Sto e%f E 1 eg%%gl%rilit C&Iﬁg{ %Iessggmgw d
sufficient t el ak FolRRR] Id@ﬂia@:irb @msst f&:ymﬁﬁmrtﬂow]zman QLR deVIﬂuxe

03/ 066085 P / B03/ 00433 di sease stabilisation or a prol Onﬂ%g]gl (E);n
ek

survival in & 953 feriOsornpativiolls it Coptepsbat7£)C f5100p flqretl

fusi on prot t Lon Y i

si nul ate cont) nolgis |Is1mleaésc:@(;2& édbc%gs@% @{t?}ggfght? Fhet Pi%gg&%r%%tﬂg??ck

equi val ent iaanpslﬁ“ed@cm frere anafhend |bgzagel|eitelotr@1rmmsry @dta \‘szLE DBde bamsl pf (theonged
hal f-1ife, nay dmnter '

NT- Endo, for "é’ﬁgﬁ%%e (%5@1"’3 V?Sd) y&re hThe' Oﬂl%%gg‘{lj%}agﬁﬁ C%)rNc{tg \gtled se%f‘gt

i nvention hajélated grofrotht OM(wWY) @g’h:bse Il“aﬁ@el usiigheatiena giem 11Kt @300 blwe)).ni zatl on

design on the bas] enei.c e of J

specific growth c regé?si%ns%%%gnflﬁ&‘fagg Sg?é/@ o le% Wg} /ﬁlh& L ow
growi ng); (i nd lemddrietol Bd’ﬁ;ﬂﬂ/@ﬁ@]lﬁd@@tﬂdmﬁedesaﬁbﬁdmul\HDi P05 D4 dowg:atm

| onger appllcatlons mhlch could result in fewer or | essened side reactions
or altered eplfipid@)B2 4“49-nt her nore, when peptides are hydrophobic in nature,
their fusion to albumn inproves their solubility which should also result
in an increase of bioavailability andtxahgqué2l allow for higher concentrated
formul ations. Album n fusion proteins and/or polynucleotides can be are
adm nistered orally, rectally, parenterally, intracisternally,

i nuavagi nal Iy, intraperitonealdngtructiyn S&l-teymingd apg N- powder s, oi nt nent s,
gel s, drops or transder neimijpat aihylmnbembbﬂayn expressgonglasmids or nasal  spray.
" Phar maceutical ly acceptable carrier” refers to a non-toxic solid,
semisolid or |i qU| d fi I I er, d| I uent encasul atl ng at eri al or

f or mul at.i onaftenst glbyuging : : 8SCed herein refers

to nodes of adni ni stratlon vx/mch i ncl ude |ntraveno
(-terminal rHA-endosta?in ij{{sdlon were constru "Eled wherein the C-terminal

amino acid of albumin was followed by the first N-terminal amino acid of human
endostatin.

A double stranded oligonucleotide linker was designed to manufacture the
junction site between albumin and endostatin coding regions. The oligonucleotide pair
JHO12/JH013 was designed to extend from the Bsu36] site within albumin ¢cDNA to the
SexAl site within the 5' region of endostatin cDNA. An Aecl site was engineered into
the 3' end of the linker to allow the linker to be cloned into pDB2243, previously
described in patent application WO 00/44772. Plasmid pDB2243, which contained the
yeast PRBI promoter and the yeast ADH] terminator, provided appropriate transctiption

promoter and transcription terminator sequences.




i ntranuscul ar, intraperitoneal, intiasternal, subcutaneous and 2 7 JUL 2006
intraarticular injection and infusion. Al bum n fusion proteins and/or

pol ynucl eoti des of the invention are also suitably adm nistered by

sust ai ned-rel ease systens such as those described, e.g., in US.

Pr ovi si on i.cation Serial No. 60/355,547 and WO oi p@ﬂﬁg 129-130),
whi ch ar??%%%grat ed herein by ref er¥hce. For parentera :gémpsni stration,
in one enbodi ment, the albumn fusion protein and/or polynucleotide is
formul ated generally by mxing it at the desired degree of purity, in a
uni t dosage i“ﬁ?léct able form (solution, suspension, or enulsion), with a
‘pharmaceutically acceptable carrier, i.e., one that is non-toxic. to
recipients at, the ddmge and concentndatidtions enpl oyee4dnd | s conpati bl e
with other ingréedi ents™or The 2 7 JUC 2006 VD 03/ 066085_PCT/ | BO3/ 00433
formul ati on. sFeracx@mlcacddie doocodatTiTesasptoonstirgc doessantiT-s'nel ude

oxi di zi ng agents and ot her conpounds that are known to be deleterious to
the Therapeuti c, cIRg \3bBHTBoiNSHOPAAREETEEARM ORGBILYRLER L des of the
invention may be~"administered alone or I'n conbination with o“rhgT :

t herapeutic agents. Album n fusion protein and/or polynucl eotf agent s
that nmay be adm nistered in conbination with the albumn fusio ot ei ns
and/ or pol ynucl eoti des of the invention, include but not limted to,
chenot her ape(BE@ RUE snd SHQ DN 1 sespatieelgl dal and non- st er oi dal

anti-inflanmmatories, .conyentional _i er apeuti.c. age n

t herapeutic treat F@ﬂ@oﬁ‘?\{?ﬂ’é@%}”{]}ﬁé&lwa “ﬁaﬁﬁgﬁg m*ﬁ&ﬂ?/?‘i?lg)n%”g%%ﬁc{ cation
Serial No. 6%@5&%&gﬁ@z@&&é&&ﬁ&ﬁnﬁ@mzaﬁm- 151) which are incorporated
by reference herein. mb

nmbi nati ons nmay be adniini ed ejther .
conconi tantly, e.4.Syntheticosligpiplerspiaty %‘éﬁﬁ&‘t‘%ﬁ%ﬁ?%ﬁl %’?Srﬁa_ﬂﬂcg&?ﬂa@dﬁ?t br
concurrent | yz;0fin QGAMERE ahYa XFDI Sitd ¢! Jisten4pr seeRhay | REGibed ihiatdht t he
conbi ned agents are adm nistered together as a therapeutic m xture, and
al so pr ocedupedicptipnO9/441é2.conbi ned ‘agents are admi ni stered separately
but sinultaneously, e.g., as through separate intravenous lines into the
same individual. ggginistration "in conbination" further includes the
separate adm nistration of one of the conpounds or agents given first,
foll owed by the secgndir Phar maceuti cal conpositions suitable for'use in the
present invention include conpositions wherein the active ingredients are

contai ned i nap.&ffLekiyRgmount to

(SEQ ID NO:11)
Plasmid pDB2243 was linearised at the unique X7ol just downstream of the yeast
ADHI transcription terminator. The oligonucleotide JHO11 was annealed to itself to
create a double stranded linker. The linker was ligated into X%l linearised pDB2243 to
create a plasmid pDB2441, which possessed a HindIIl site, either side of the ADHI
terminator. Plasmid pDB2441 was digested to completion with [indIll and the 0.37kb
ADH]I terminator fragment was purified and Iigéted into HindlI digested pDB2446,
which had been treated with calf intestinal phosphatase, to create plasmid pDB2450.
The next step in the construction of the albumin-endostatin fusion was dependant
" upon the use of the SexA7 restriction endonuclease. SexA /! is a Dem-sensitive restriction
enzyme. The dem-, dam- E.coli strain GM2163 (New England Biolabs, genotype: F-
ara-14, leuB6, fimd3l, lacYl, tsx78, ginV44, galK2, galT22, merd, dem-6, hisG4,
#fbDI, rpsLi36, daml3::Tn9, xylA3, mil-1, rhi-1, merBl, hsdR2) was independently
transformed with plasmids pDB245‘0 and pDB2442. Dem- dam- pDB2450 and




achieve its intended purpose. The invention also provides a phar
pack or I dt conprising one or nore containers filled with one Opﬂ?ﬁ?gL% o
the ingredients of the pharmaceutical conpositions conprising al bumn
fusion proteins of the invention. Optionally associated with such
containergﬁi ghedPe a notice in the forin prescribed b e I

03 Ypér nt a
agency regu aﬁlng the manufacture, us® or sale of pharnaégﬁ¥ﬁ%als or
bi ol ogi cal products, which notice reflects approval by the agency of

manuf act ure, use or sal hunan m r

described t HeDB#A%E LR Pﬁé m?/ﬁe!% r{f}lleﬁ’l%srtl eéd ?eﬁ?ﬁq%gmr}gﬁ%g ?‘rg’fa@oéndby
reference togihe fphd %ﬂ%@?ﬂﬂfﬂh@ﬁentvﬁﬁlﬂ ipmsor(omdgdw&xyhgﬂ@d d:ffto the
illustration and are not intende % LJ{ he

descri pti on, SevAl{BenE (b SHE f‘iaﬁ‘&?ntcfﬁ’éﬂl?ﬁ?]ggo%at‘%%{ﬁfe\é{??rp’l thﬁzt ﬁ% art can,
usi ng the precedi g, 8886 ki RBLoABEuERRs fw%H @‘Mﬂd@ biy ol asdintextrition” pampl es,

make and utilize the alterations detected in res nvent i on,and
practice t hep®A&ihespernly Né)“{ﬁ?sed'FﬁeEPZAﬁgﬁlﬂE“ E@b@escrsﬁg f&?@o@t‘,e ral. (1991)

PCT/11B03 100&%ng ldi @9 1\@9 rﬂsv NY TR WP QS 1dnRehE laudhin-SBEIafih Cadpleysi@Oi Nt
out certaln e I nrent's of resent |nvent|on and _are not_ to be

(é)(znst Ir ued ascaswﬁtﬂt\’i’aﬁgsq'lﬁeéﬁvw\ﬂ? 496, paificdrradrieged ipe Nofl digeded PRACEXAMPLES

anpl e | f ki dne

T RETCH Pl o B v e e L e i pOR52 ] (ney

phenol / chl or ofntaimme dter Mot pxpmessien lsasseste lprt@fcs;amet FpEEasigerieidien @p sk iE® with

RNaseA to rerE? %R nrﬁar present in the DNA sanple. The DNA was serially

di l uted from 19 % Opg (in 10 fold increnments). PCR prinmer's JHOO5 and

JHO18 were designed to cl one a Ban’>HI S|te i nto the 5' end of endost atin,

and a Hi ndl | Cosstruetiontof N-te ibe fatingg SSERIE pression plass

primer were as follows: JHOO05 Bamu 5' - TAGCI' ~G
- : CACAGCCACCGOEETFanAtEntaramreaaesian Vecwm‘é%@éﬂnﬁ pAYE646 have been

described previously in UK patent application 0217033.0. Plasmid pAYE645 contained

the HSA/MFo-1 fusion leader sequence, as well as the yeast PRBI promoter and the
yeast ADH]I terminator providing appropriate transcription promoter and transcription
terminator sequences is descrribed in UK patent application 0217033.0. Plasmid
PAYEG45 was digested to completion with the restriction enzyme Af/Il and partially
digested with the restriction enzyme Hindlll and the DNA fragment comprising the 3'
end of the yeast PRBI promoter and the albumin coding sequence was isolated. Plasmid
pDB2241 described in patent application WO 00/44772, was digested with AT/ HindII1
and the DNA fragment comprising the 5" end of the yeast PRB/ promoter and the yeast
ADHI terminator was isolated. The AfIIl/HindIll DNA fragment from pAYE6435 was
then cloned into the AfIV/Hindlll pDB2241 vector DNA fragment to create the plasmid
pDB2302. Plasmid pDB2302 was digested to completion with Pacl/Xhol and the 6.19kb
fragment isolated, the recessed ends were blunt ended with T4 DNA polymerase and
dNTPs, and religated to generate plasmid pDB2465. Plasmid pDB2465 was linearised
with Clal, the recessed ends were blunt ended with T4 DNA polymerase and dNTPs, and
- religated to generate plasmid pDB2533. Plasmid pDB2533 was linearised with Binl, the
recessed ends were blunt ended with T4 DNA polymerase and dNTPs, and religated to
pgenerate plasmid pDB2534. Plasmid pDB2534 was digested to completion with
BmgBlBglll, the 6.96kb DNA fragment isolated and ligated to one of two.double




L i i TR R Ly

(SEQ ID NO 7) JRO18 Hindlll 51-GCTAAA A, 71

ATTACTTGGAGGCAGT CATGAAGCTGTTCTCAATGCAGAGCACG- 31 3' Endostatin  (SBJ MELNES
8) A nmaster m x was prepared as follows: 2mM MgCl2 PCR Buffer, - | OPLM PCR
dNTP's, 0.2gM JI-1005, 0.2~LIvl JHO018, 2U FastStart Taq. DNA pol ynerase.

I ~LL of  teypledless DNA (10pg, 100pg, Ing, | Ong, 100ng) wgspagsedsd o 49~tl, -
of reaction n‘{x. 52 7 Jul 2M WO 03/ 066%85 PCT/ | BO3/ 00433 e total reaction

vol ume was 5011L. Perkin-El nmer Thermal Cycler 9600 was progranmed as

follows: denature at 95QC for, 4 m. t den .at 95' C

for 30s, ann@W@T%&‘%&gﬁqnd&?n&m’e{zég#ﬁ@47%“‘%%Egﬁﬁggg% 5 < %‘E 3’%‘% é‘g,'

foll owed byppBPHAOLH vT@550/ €036 HAV OSSR enceathBimid'pDB2F4le pr oduct s of '
t he PCR arrpFi fication were anal ysed by gel electrophoresis and a single

DNA band of the expected size (0.57k% pgf observed. The nodified
endostatin cDNA fragnent was isol ated £ mthe | % w v) agarose TAE gel

using a Gene Chgaprhir it (483 A dctagohs FREEILBTEBLIC ARG sagrTent

was digested to conpletion w Igated Iinto

BanHl | H ndl || di gested pBST+, described in WO 99/00504, to create plasmd
pDB2446. ExaffHQ@I2PNCOHIstruction of C-terminal and N- term nal

al bum n-endostatin expression plasm ds Construction of Cterm nal

al bum n-endostatin expression Plasmd | A Cterminal rHA-endostatin fusion
were constructed wherein the Cterm navcosari no acid of al bumin was foll owed
by the first NNterminal am no acid of human endostatin. A double stranded
ol i gonucl eot gde |inker was designed to manufacture the junction site

bet ween al bury 2 0954 bR AW EORAE 0B REHELRSALR. 21

(SEQ ID NO:13)

VCO55
5-GATCTTTGGATAAGAGAGACGCTCACAAGTCCGAAGTCGCTCATCGAT-3

(SEQ ID NO:14)

VCos6
5"-pCCTTGAATCGATGAGCGACTTCGGACTTGTGAGCGTCTCTCTTATCCAAA-
3 ?

(SEQ ID NO:15)

VCo57

5°-
pTCAAGGACCTAGGTGAGGAAAACTTCAAGGCTTTGGTCTTGATCGCTTTCG
CTCAATACTTGCAACAATGTCCATTCGAAGATCAC-3’




JHO 12/ JHO 13 was designed to extend fromthe Bsu3 61 site wi thig alBug
CDNA to the SexAl site within the 5 region of endostatin cDNA 7{

site was engineered into the 3 end of the linker to allow the I|nI rer to
be cloned into pDB2243, previously described in patent application WO

00/ 44772. Pl @sigteds PDB2243, which contai ned the yeast PBRBIg§qapter and the
yeast ADH term nator, provided appropr¥ate transcription pronoter and
~transcription term nat or sequences. 7 JU 2W WD 03/066085 BO

PCT/ 1 1 BO3/ OMM bum n 5" endostatin SexAl Bsu36l 0 5-

TTAGGCTTACA CTTCCAGCCGGTGCTCCACCTGGT(.]'I,-S

'3' - CCGAATOTGTCGG ' GGCGCTGAAGGTCGGCCACGAGGTGGACCA-' . ~', ~""it -5- Acel JR013
(SEQ ID NG9 and SEQ I D NO 10, respectiv ) The ol | gonucl eoti de |i nker
JH012/ JHO13 was ligated into the 6. 13k¥5c%%361 Accl fragment from pDB2243
to cr eat e plasm d pDB2442. A synthetic self-conplenentary oligonucleotide

JHO | was designed to insert a Hndlll cloning site into a X770l site of
pDB2 243 pr e@%& # cATEed dA'TlﬁﬁtI@UAA@’PRTTGAUGGAMQ}@@/AWAZQGA@CH011

Hi ndl | | ((: NO 11) Plasmd pDB2243 was |inearised
at the uni quéAAkCHFCTT@AAQE\WH? £é MTP{Q%Tﬁeast ADHI transcription

termnator. The ol igonucleotide JHO 11 was annealed to itself to create a
doubl e stran I Rkerg) The linker was ligated into X770l litlearised
pDB2243 to cCreate a pI asm d pDB2441, which possessed a Hindlll site,

either side of the ADHI termna Pl asn-11d 41 wa e dto
conpl etion with H& [F’Flme’é*rﬂém?ﬂén‘%ﬁﬁgbwerﬁ %E"r%f?ﬁ %‘P ef@%?g‘ffg &\%50
purified andbé bigadsed ahmt@m'ﬂhﬁl(ﬂﬂu}m@ﬁﬁﬁﬁﬁxﬁﬁlppmﬁwansed with Bl and Agel.

HSA/MFo-1

fusion leader Endostatin

5-CTCTAGATC TTTGGATAAGAGACACAGCCACCGCGACTTCCAGCCGGT

Bgll}
i ———Pp
GCTCCACCT-3’
(SEQ ID NO:20)

JHO30
albumin Endostatin
< -«

5 CUTFCG A COGHGAGCGACTTCGOACT TG TOGAGT GTCCTTGGAGGCAGTCATG

Agel
-«
AAGCTGTTCTCAATGCA3
(SEQ ID NO:21)

A master mix was prepared as follows: 2mM MgCh PCR Buffer, 10uM PCR
dNTP's, 0.2uM JH029, 0.2uM JHO30, 2U FastStart Tag. DNA polymerase. 1 uL of




pDB2450. The next step in the construction of the al bum n-endosta
was dependant upon the use of the Sex, 41 restriction endonucl ease. SexA |
is-a Demsensitive restriction enzyne. The dem, dam Exoli strain GW163
(New Engl j bs, genotype: F- ,ara-14, |euB6, Jhu, g3lmdafd » tSXx78,
gl nv44, ga ,ﬁébngZZ, mcrA, dem 6, hi$®, rfbDl, iTsLI36, daml3::Tn9,
xyL45, W-1, rhi-1, ncrBl, hsdR2) was. independently transformed with

| asmi ds pDB2450 and pDB2442, Do d DB2450 7.JUL. 2006
DT 066055 POTPREHE 00553 0e s (pealine BREL (o aoils LI Byetfed to
conpl etion Wdh r&%ﬁ&dﬂ Lo13Re wassHA, BORInIANAt TRGHRI C%dclérm%s a2 450

(0.87kb) was ligated into the SexAllEanH (5. 8810FX) f ragnent fromprBZ442
to create plasfildwpDBedaBE8e apRSEdpr # avins JEASP], theat 6 CEEG destee ah@y’ e 9% ovi de

by a "disintegratian’ asm, S eral iL.sel o i 424
and descri beg&o%%g%ﬁsﬁf?g g"t e’g"i’nﬁ%?gﬁ% 6%} %y %‘29&%81 %ggw@%g_ﬂ%@% The
Nod C-term napocafdp $ob 3-L04Rst MOTDEXID. €Shd pRdduaass tetCRVASpliB@tiah &gbrd r om
pDB2456, purified and |igated into.Nod difgested pSAC35. which hag %een
treated w t hawsdysed bngdsierrenborst sipf aParkol sppecadete 40 pride Mrto pRsds 2be
~containing t HeooBNEX BhgRSk: AlasCiBASEd Rl fhel M(\ﬁaﬁﬁ%a@g@mig@mu@ﬁg eshat i on
as the LEU-2 sel ectable marker. Construction of t er m nal

endost at i n- aCkamA KityB{@H1drpk essi on pl asnmi ds The reconbi nant al bunin

expressi on vector 6 %H@‘X £108e RumAess WRRdiHR! RYIrRHSL Y 1N
UK patent appli ca??egﬁﬁgz‘%%g?r?a : Pthéb% %Q%AYEMSO%%nt ained the IE|SA/ MFa- 1

fusi on | eadeendeutiencelglbslgneint tzes0. 3% fipgment vwRiigaisd drio therd. okl pPRE54Q east
A et MRl VN AL ARG PLExE RSALS0R P! onDl o and

transcriptio n nces 1's descri in UK patent application
0217033. 0. Pl asni Approgiis ddasvestodisgpetbaed wee promide v iacTilisvtegratidnd plassid i cti on

enzyme Afll1l an artiall di ge it h,t t L Cctd n jond! 1 |
andthe DNA PRAGHOAE B T HE A oS Ao PR SIB A B (HoRE
t he al bum In anaegbu%/rlﬁﬁlwsmsbﬁ&ﬂae%ﬂ WRitaminall endobBR@dbudesopidsgeh i n
patent application WQ Q0/ 44772, di gested with . AIJM Hi ndl || e DNA
fragnent confFFEengRst ]ﬁg[atgd %‘é’ﬁhp%%ep&g%& a“é\g@ag’s r%%ﬁgp 91§ﬁs(§eq }%‘gggég;st

. 4DHL t er m nah@h MASbded Qfcaicd uithl baf AjtddihalHbHogHatasE)Ndediing gitemntid fpDBLEFAYECA5S
was _

whi ch had been treated with calf intestinal phosphatase, to cr eat&g@g%n

contained the NofI expression cassetie in the opposite crientation to the LEUZ selection

~ marker.

Example 3

Cloning of a human angiostatin cDNA

A human liver 5'-STRETCH plus ¢DNA library (Clonetech) was selected as a

- source of a human angiostatin cDNA as the liver is the main producer of plasminogen.

The DNA was extracted by phenol/chloroform extraction, ethanol precipitated and then

digested with RNaseA to remove any RNA present in the DNA sample. The DNA was

- serially diluted from 100ng to 10pg (in 10 fold increments). Two mutagenic PCR

* primers JHO03 and JHO04 were designed to introduce a BamHI site into the 5' end of
langiostatin (JH004), and a Hindl1I site into the 3' end of angiostatin (JH003).




e R

then cloned into the AfIIT1ffindl Il pDB2241 vector DNA fragnent tg £nfftafos
the plasm d . pDB2302: Plasm d pDB2302 was di gested to conpl etion vmtl'”{
Pacl | Xhol "and the 6.19kb fragment isolated, the recessed ends were bl unt
ended with T4 DNA pol ynmerase and dNTPs, and religated to generate plasmd
pDB2465. R@¢iMshspDB2465 was linearised w th Cal, the pegRsseAs£nds were

bl unt ended wth T4 DNA pol ynerase and él\ﬂ'Ps and religated to generate

pl asm d pDB2533. Plasm d pDB2533 was |ineari sed with Bl nl , the recessed
ends were bl gl%{o gnded with T4 DNA pol ynerase and dNTPs, and religated to
generate pla 8 pDB2534. Plasm d pDB2514 was di gested to conpletion with
BngBIIBgIII, the 6.961<b DNA fragnent isolated and |ligated to one of two
double 2 7 J&WAWMMMﬁT%@IOW@GWMG Garudtéot i de

| i nker s, VCO53NC54 and VOO57NC(h8 to create plasm d’ pDB2540, or
VOO55NCC66 and VCOS57NCC68 to create plasm d. pDB2541. VC053  <angiostatin

5' - GATCTTTGGATAACTAGAGACCCTCACAAGTCCGAAGTCGCTCACCGGT- 3" (SEQ ID'NO 12)
V054 5' pCCTTGAACCGGT GAGCGACTTCCGOACTTGTGAGCGTCTCTCTTATCCAAA-3'  (SEQ ID
NO 13) VOO53SEQIDEAGEFIT TGGATAAGAGAGACGCTCACAAGT CCGAAGTCGCTCATCGAT- 3" ( SEQ
I D NO 14) VCO056 5'-pCCTTGAATCGATGAGCGACTTCGGACTTGTGAGCC- TTCTCTCTTATCCAAA-
3 (SEQ | D NO oy VCO57 5'

p TCAAGGACCTAGGT GAGGAAAACTTCAAGGCTTTGOTCTTGATCGCTTTCG

CTCAATACTTGC@A%AAC%T% NI A BAGTGCAAGACTGGGAATGGAAAGAAC 3’

|

BamHI Angiostatin’
(SEQ ID NO:23)

The angiostatin ¢cDNA was amplified by PCR using the primers JHO03 and -
JHO04. A master mix was prepared as follows: 2mM MgCl, PCR Buifer, 10uM PCR
dNTP's, 0.2pM JHO03, 0.2uM JHO04, 2U FastStart Tag. DNA polymerase (Roche).
1pl, of DNA (10pg, 100pg, lné, 10ng, 100ng) was added to 49pL of reaction mix. The :
total reaction volume was 50pL. Perkin-Elmer Thermal Cycler 9600 was programmed |
as follows: denature at 95°C for 4 mins [HOLD], then [CYLCE] denature at 95°C for
30s, anneal for 30s at 45°C, extend at 72°C for 60s for 40 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 single DNA band of the expected size (0.79kb)
was observed. The modified angiostatin cDNA fragment was isolated from the 1%(w/v)
agarose TAE gel using a Gene Clean III Kit (BIO101 Inc.). The angiostatin fragment
was digested to completion with BamHI, Hindlll (0.790kb) and ligated into BamH],
Hindlll digested pBST+, described in WO 99/00504, to generate plasmid pDB2447.
The DNA sequence of the human angiostatin cDNA was obtained and aligned with the
publicly available ¢cDNA sequence from the National Centre For Biotechnology
Information (NCBI) This analysis revealed that the DNA sequence had 100% identity
with human plasminogen (RID: 998488083-23300-12247).




7 JUL 2W6 WD 03/ 066085 PCT/1B03/00433 (SEQ I D NGO 16) VC058 5
GTGATCTTCGAATGGACATTGT TGCAAGTATTGAGCGAAAGCGAT CAAGACC - 27 JuL 2008
AAAGCCTTGAAGTTTTCCTCACCTAGOT- 3" (SEQ ID NGO 19) PCR prinmers JH029 and

- JHO30 were designed to allow the endostatin eDNA to be cloned as an
N-tern-ji | in fusion into pDB254Q linearised. w nd Agel .
HSA/ MF( x- Pﬁ#?}?ﬁ@ﬁy} eader Endost at Pn 36 ‘ bl b )

5' - CTCTAGATCTTTGGATAAGAGACACAGCCACCGCGACTTCCAGCCGGT  Bgl Il GCTCCACCT- 3

(SEQ I D NO 20) JHO30 al buniju Endostatin
(~'e,',(.I'-~~'i'F(,A~'iC(i|('CTTGGAc§i‘ﬂ&?'6§TG 5' - CCT! Agel
AAGCTGTTCTCAATGCA-3 (SEQ I D NO 21) A master mix was prepared as foll ows:
2mM MgC1l2 PCR Buffer, 10ltM PCR dNTP s, 0.2gM JH029, 0Q.2~tlvl JHO030, 2U

FastStart Taq. DNA pol ynerase. ¢, gdaRbiod of BlierdiR81 andO 03/ 066085 1~ 4

PCT/ 1 B03/ 00433 pDB2446 {1QNginal ABR6kin-hitdesthtilGhprdsfd Glaskads added to 49-LL
of reaction mx. The total reaction volune was 50gL. Perldn-El nmer Ther mal

Cycler 9600 was programmed as follows: Denature at 95 C for 4 mns [HOLD],

then [ CYCLE] glgRatutbich iC-8ikiindl albundfanspaadalkxiressidQdaanid45' C, extend at
72' C for 60s for 20 cycles, followed by a [ HOLD]
An ‘oligonucleotide pair was designed to manufacture a junction site between

tHA and the angiostatin ¢cDNA. The oligonucleotide pair JH021 and JH022 was
designed to link the Bsu36l site within rHA to the Bmrl site within the 5’ region of

. angiostatin.

JHO021

5% Angiostatin
BamHI Bsu361 rHA . 5
5~ GATCACCTTAGGC’ITAGTGTATCTCTCAGAGT GCAAGACTGGGAATGG-3

PTGUAATCCGAATCACATAGAGAGTCTCACGTTCTGACCCTTACC-5>  JHO022

(SEQ ID NO:24 and SEQ ID NO:25, respectively).

Plasmid pDB2447 was partialiy digested with Bmr]l and then digested to
completion with BamHI to create a 3.95kb vector. The double stranded oligonucleotide
linker JH021/22 was ligated with the BamHI Bmrl digested pDB2447 to create plasmid
pDB2458. Plasmid pDB2458 was linearised with HindIll and treated with calf intestinal
phosphatase to remove the 3° phosphates. Plasmid pDB2441, described above, was
digested to completion with Hindlil and the 0.37kb mADHI1 terminator fragment was
isolated from a 1%(w/v) agarose TAE gel using a Gene Clean III Kit (BIO101 Inc.).
The 0.37kb HindII mADH] terminator fragment was ligated with the HindIII linearised
pDB24358 to create plasmid pDB2459.

The DNA sequence of the human angiostatin cDNA encodes for one potential N-
linked glycosylated site. The site for N-linked glycosylétion was abolished by PCR




72' C for 600 s and then [HOLD] 40C. The products of the PCR anpllkhfgy 5
were anal ysed by gel electrophoresis and a band of expected size (0 5%&L
was observed. The 0.59kb DNA fragment was isolated fromthe 1% w v)
agarose TAE gel using Gene Cean Ill Kit (BIO 10 1 Inc.). The PCR DNA

f ragnment ' ted to conpletion Wqh the restricti | eases
BglltlAgePﬁz% ﬁgﬁi 0. 59kb fr.agnent vé% ligated into thgﬂ%lﬁgggﬁ%%8254o
Bgl I LI Agel vector DNA fragnent to create plasm d pDB2556. Appropriate yeast

Gener al |y HREErSYed i PEpYR BY B4 SieBb IhETAERR o BRRILSa RS
(1991) Bwifid eimtmmleog@e @quaﬁetolﬁfbsutﬁﬂaanasﬁdm er]dilechJ@mMﬁ) with a
endost ati n-al bum n 0 cassette was isolated from pDB2556, purified
and i gatéltﬁ‘at’“tﬂed %ﬁ}t&&’cﬁf 2 d pSAC35 which had been trea?ed with galf
i ntesti nal phosphat ase, creating pl asm d pDB2557 contai ned the Nod
expressi%ﬁ% ssette in the opposite orientation to the LEU2 sel ection
mar ker . ﬁ%le 3 d oniAmgigtatia’ human angi ostatin eDNA A hunman |iver
- 5' - STRETCH plus—cDNALibrary—{C®netech) was selected as a source of a
human angd’eGAAIGTATEMA TR AGRSA-3'ver is the main producer of plasm nogen.
The DNA mas extracted by phenol /chl orof orm extracti on, ethanol precipitated
and then % ith RNaseA to renove any RNA present in the DNA sanple.
The DNA seria diluted from100ng to 1 Opg (in 10 fold increments).
Two nutagenlc PCR prlners JHO03 and JHOO4 were designed to introduce a
BaniH site into the 5 end of atigiostatin (JHO04), and a H ndllIl site
into the 3' end of angiostatin (JHO03). --- - ------ 2 7 JUL 2006 WO
03/066085 | BO3/ 00433 JHO03 .

ﬁ GATACCGTCCTGTGACTCC'IAW&%ATAATAAGCTTTTT 3 10 ........

- GGAGTA
........... "Angiostatin I D NO 22
5’ GCACCATGGGGC CTTTTTCCGTC GGA GCGGCAGTAGTTITCATCCAAATTI

«
TTGCAGGGGAAGTTTTCTGGTGTCC

ATGTGTGTGAGGGG-3’

(SEQ ID NO:27)

Introduces
AAC->CAA change.
to abolish N linked
glycosylation site

A master mix was prepared as follows: 2mM MgClé PCR Buffer, 10pM PCR
tiNTP's, 0.2uM JHO025, 0.2uM JH026, 2U FastStart Tag DNA polymerase (Roche). 1pL
of pDB2447 (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 follows: denature at 95°C for 4 mins {HOLD], then [CYCLE] denature at 95°C for
30s, anneal for 30s at 45°C, extend at 72°C for 60s for 20 cycles, followed by a [HOLD]
72°C for 600 s and then [HOLD] 4°C. The products of the PCR amplification were
analysed by gel elecirophoresis and a single DNA band of the expected size (0.461(13)‘
Wae observed. The modified angiostatin cDNA fragment was isolated from the 1 Yo(w/v)
agarose TAE gel using a Gene Clean III Kit (BIO101 Inc.). The non-glycosylated
angiostatin cDNA fragment was digested to completion with Nsil, Neol and the isolated
0.44kb and ligated with the 3.93kb Nsil, Neol pDB2459 to create ple_tsm.id pDB2480.




JHO04 5' - TAGCGGATCCGT GTATCTCTCAGAGT GCAAGACT GGGAATGGAAAGAAC- 3 L 2005
.............. BamH Angiostatin' (SEQ ID NO 23) The angi ostati n CDle
anplified by PCR using the priners J-HO03 and JHO04. A naster m x ‘was
prepared as follows: 2mv MyCl 2 PCR Buffer, | O~-LM PCR  dNTP's, 0.2~M JHO003,
0. 21. MJHQ%l ast St axt Tag. DNA polynmerase (Roche) DNA (|
Opg, | 03{0%&6?5 Ong, | OOng) was a&ged to 49~tl, ofp(#élggﬁmgﬁjmx The
t ot al reactl on vol unme was 50~tl,. Perl dn-El ner Ther mal Cycl er 9600 was

programmed as fgl | t ot YLCE]
denature at 95' (}q?sg?wspﬂ)&%?nﬁggf’@ §s§§géd2# ﬁggﬂ&%g%éegﬁgwo %@g or 60s
for 40 cycl wmchfoohﬂammémdayeaat PREI plomdla’ @dftbe y680 4D Rintbrhinetor,[ paoviigd 4' C.
The products of 1

PCR. |f|ct|o wer e b horesi s
and a si ngl &PHEA? aﬁﬁlsgfl&}nﬁeprgxpfgect ed t%ain%cép?%{]?gﬁi for %g&%gser veéfn?
modi fi ed angDB$14dt was dipbédfio agnmeaionweith BedlhBed ol aminthe hEAK fagvent wargar ose

TAE gel wusing a . Gene, an. ||| (Bl agment
was di gest eﬁglﬁt?dc?&ﬁgﬁg%ﬁ&ﬂﬂ’vé‘? #“%%IIIH-E ugsﬁ%g?qS%P %m@gﬁ ?%ﬁ%é’ﬁ%%a Ogr%j i nto
Ban?Hl , H poOBp4sod It(gﬁb‘séa&d pD)BSEI'Gi dBIssmudprBEirDIV\@aQ%1@@&64mﬂloregmn’emmt e

pl asm d pDB2447 human_ang

t
obt ai ned anﬁ’dﬁp?‘aff?é?jﬁ °n°r? eea nﬁ@ﬁaﬁ]@@ﬁ@%p@gb@gn@' VA e’épé?ﬁﬁmﬁ %SSP‘l\r{Vam t he
National Centre kgirofiatd @@ahrwcmgyequbme@mm providé NCEl )dxs]ihegatamalmmd

| EE}’%a' SSSZQS%@@SE@%u;%%Ee%d w9 S8 % 4 GED S foea B (e U

JUL 2006 VG HR{QR400850, Fi@ﬂl RBOBAONAB .- t@hﬁﬂ&l'u@n@ye%&d alﬁtmlﬁrhn@iﬁ)stﬁhﬂ er m nal

and N-term nal al bum n-angigstatin ex$)re55| g?&ads Cool,r?{ ig%
C-terninal @F%@Fﬁlioh%ﬁﬁ@?eo‘é’%sa@‘?lﬁe‘éf?ﬁ% oRLprE oL AEstlr e pal r
was desi gne 3 4TRR LA P RIS IikiBsast sl aé}gat& d

angi ost ati ng%% ll%l g&dfﬁ&ﬁﬁt(r:daggﬁdde pallr sz%ﬁgg%a JSHOS msqﬁasml

pDB2508 containing the Nof expression cassette in the same expression orientation as
the LEU? selectable marker and pDB2509 containing the No/I expression cassette in the

‘opposite expression orientation as the LEU2 selectable marker.

Construction of N-terminal angiostatin-albumin expression plasmid

The non-glycosylated angiostatin ¢DNA was modified by mutagenic PCR with
two primers CF96 and CF97.




R At

designed to link the 3=361 site within rHA to the Bnrl site V"ithifsfl]ﬁj.%ﬂs
region of angiostatin. JIE[021 5 Angiostatin Banffll Bs061 r HA 5-
GATCACCTTAGGCTFAGTGTATCTCTCAGAGTGCAAGACTGGGAATGG 3 ‘

3" T(3(." i AA~r cCGAATCACATAGAGAGTCTCACGTTCTGACCCTTACC-5' JR022 (SEQ I D NG 24
and SEQ | R{d\@m%ﬁoss respectively). Plasmg pDB2447 was papédmoddossh gest ed
with Bnrl and then digested to conpletion with Bam -11 to create a 3.951cb
vector. The doubl e stranded oligonucleotide |Ifi-Acer JHO21/22 was |igated
with the Banﬁ[‘, nrl digested pDB2447 to create plasmd pDB2458. Plasm d
pDB2458 was FRBari sed with H ndl Il and treated with calf intestinal
phosphatase to renove the 3" phosphates. Plasm d pDB2441, descri bed above,
was di gest e@-COATHIAECTBIGGATAAGAGAGTCEATCIRECOBYIEGCAABACKES i nat or
fragnment was isolated froma 1% w v) agarose TAE gel using a Gene Cl ean
11 Kit (Bl Oég’#fcf?‘ﬁ' The 0.37kb Hindl Il n-, ADHL term nator fragnment was
ligated with the Hndlll linearised pDB245 8 to create plasm d pDB2459.
The DNA sequence of the human angi ostatin cDNA encodes for one potential N
l i nked gl ycoSSHQHRNOs?®e. The site for N-1inked glycosylation was abol i shed
by PCR 2 7 JUL 2006 WD 03/066085 PCT/I1B03/00433 nut agenesis. PCR priners
JHO25 and JH@ZG7were designed to introduce a change wthin the nuel cotide
sequence to substitute an asparagi ne residue (codon AAC) with a
glutan-rine residue (codon CAA). JHO25 ' Angiostatin’

5' - GAATGTATGEATTGCAGIGG 3'  (SEQ I D NO 26) JHO026 ' Angi ostatin'.

5' - GCACCAT CCEEeAMId A COETON X AT TCASGRCAGTAGAUICIEPRAT TEGGGAGGAGTCAC

AGGACGG-3°

(SEQ ID NO:29)

A master mix was prepared as follows: 2mM MgCl, PCR Buffer, 10pM PCR
dNTP's, 0.2pM CF96, 0.2uM CF97, 2U FastStart Tag DNA polymerase (Roche). 1pL
of pDB2501 (10pg, 100pg, lng, 10ng, 100ng) was added to 49uL of reaction mix. The-
total reaction volume was 50pL. Perkin-Elmer Thermal Cycler 9600 was programmed
és follows: denature at 95°C for 4 mins [HOLDY], then [CYCLE] denature at 95°C for
30s, anneal for 30s at 55°C, extend at 72°C for 90s for 25 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 single DNA band of the expected size (0.83Kkb)
was observed. The modified angiostatin cDNA fragment was isolated from the 1%(w/v)
agarose TAE gel using a Gene Clean Il Kit (BIO101 Inc.). The non-glycosylated
angiostatin cDNA fragment was digested to completion with Bgll, Clal and the isolated
0.83%kb and ligated with the 6.15kb Bgll, Clal pDB2541 to create plasmid pDB2763.

Appropriate yeast vector sequences were provide by a “disintegration” plasmid

. PSAC35 generally disclosed in EP-A-286 424 and described by Sleep, D., et al..(1991)
- Bio/Technology 9, 183-187. The No#l N-terminal non-glycosylated angiostatin-albumin
expression cassette was isolated from pDB2763, purified and ligated into No#l digested
pSAC35 which had been treated with calf intestinal phosphatase, to create plasmid

pDB2765 containing the Nofl expression cassette in the same expression orientation as




TTGCAGGCGAAGI Tr FCTGGTGICC ~~GIGTGTGAGEEG 3" (SEQ I D NO 27) | ntrofuipgﬁ 2006
AAC- - >CAA change to abolish N linked glycosylation site A mastel 'm waas
prepared as follows: 2nM MyCl2 PCR Buffer, 10~M PCR dNTP's, 0.2~LM

JHO25, 0. 2pM JHO26, 2U Fast Start Taq DNA pol ynerase (Roche). |pL of pDB2447
(10pg, 10QRgesséids | Ong, 100ng) was adg d to 49~tL of rpaEideShos8 X. The
total reaction volunme, was 50~LL. Perki'ff-El mer Thermal Cycler 9600 was
programmed as follows: denature at 95 C for 4 mins [HOLD], then [ CYCLE]

denat ur e at. g% Osr 3bs NNESH DR % "né Ie oz‘?& oAk i fﬂ%r 60s
for 20 cycl e LEHPIPERER B IPARf 42 or s ard then ) 4'C.
The product soppbsitdwpefomoitnitibe at the AEWE seectzbianyked by gel clectrophoresis
and a single DNA band of the expected size (0.461rb) was observed. The
nodi fied angi ostatin cDNA fragnent m@"fﬁ}ﬁﬁgt ed fromthe I %wv) agarose
TAE gel using a Gene Cean Il Kit (I 1 Inc.). The non-glycosyl ated

angi ostatin cDNA fragment was digested to conpletion with Nsd, Mol and the
isolated 0.44kb and ligated with the 3.93kb Nsil, Ncol pDB2459 to create

plasm d pDB2480. @yysirlichion OPR-terMPnAHnAAELG i hibuBU3 10040 flkivas d pDB2243,
previ ously described in patent application WO 00/44772, which contai ned

the yeast PRBI pronoter and the yeast ADH term nator, provided

appropri at e Coasiantioniof CRrenninabilbambn(GEERGEEK riptle idsequences.
Plasm d pDB2244, was digested to conpletion with BamH , Bsu361 and the

5. 8_4kbt f ragment v@]smngs?fl Adsedinaganl Kringhed eftr whet G-ternanabzatipinin Biias nitiated

angi ostatin- erm nment . from. md
PDR2601 vias HIGEL FMIF{%%%& Rl ® SOt e SSESRG oy plibe
nonEgl ycosy| st BATATBATIGGHIADSGERANG®RPr essndn cassetd e. Appeopri df'e yeast
vector sequences r.QVi ".dj,si nfeqgratign” plasmd

general ly di é&l‘b’&gﬁ{&ﬁgé%ﬁﬁ%‘?{ggﬁ(} d Egsltalng%r %‘i/“% Oé]%'p, AD%%%E 3}.
(1991) Bi o/ J&ehanol ogy PCRr183- 187usidhe Nod Gernerdri nal neriagt ycosyl &ted

al bun-1 1 - anal 0ot L B eXR ST LA EARRL LR A 2RARLS ol LOEROREREY

purified and
CACAAGCTTATTAACACTGAGGGACATCACAGTAG-3"  generated a DNA

fragment which was subsequently cloned into pCR4-TA-TOPO (Invitrogen) according

to the manufacturer’s instructions. The resulting plasmid was called pCR4-Kringle5-C.
The C-terminal Kringle5 DNA fragment was isolated from pCR4-Kringle5-C by
digestion with BamHI and HindIl. Plasmid pDB2575 ‘was partially digested with
HindIll and then digested to completion with BamHI. The desired 6.55kb DNA
fragment was isolated and ligated with the 0.26kb BamMl/HindII fragment from
plasmid pCR4-Kringle5-C to create plasmid pDB2717.
' ' Appropriate yeast vector sequences were provide by a “disintegration™ plasimid
pSAC35 generally disclosed in EP-A-286 424 and described by Sleep, D., ef al. (1991)
Bio/Technology 9, 183-187. Plasmid pDB2717 was digested to completion with Nofl
and the 3.27kb C-terminal albumin-(GGS)sGG-Kringle5 expression cassette isolated and
subsequently ligated into Nofl calf intestinal phosphatase treated pSAC35 to create
- plasmid pDB2748 containing the Nofl expression cassette in the same expression
. orientation as the LEU2 selectable marker and pDB2749 containing the Norl éxpression

cassette in the opposite expression orientation as the LEUZ2 selectable marker.




ST e e B T L L e el

PSAC35 which had been treated with calf intestinal phosphatase, ﬁ‘ﬁl
plasm d pDB2508 containing the Noff expression cassette in the sgréJ
expression orientation as the LEU2 sel ectable marker and pDB2509

contai ning the Notl expression cassette in the opposite expression
orientati gy @uctode LEU2 sel ectable mar k% Const r uct i onp@fpbs/degssm nal
angi ostatin-al bum n expression plasmd e non-glycosyl ated angi ostatin
oDNA was nodi fied by rmrtagenlc PCRWlth t wo prlners CF96 and CF97. 2 7

5' - CGATAGATGF

NO 28) CF97 5'- T CEAGRAGTGAC

AGGACGG 3' ( SEQ |(8°N8§ &ﬁ}%ﬁ%@g ﬁg};mé %}Fg%[éep}ai rEée;%Eagfs C";ﬁ%‘ ows: °2m‘g/|é MyC12

PCR Buffer, ﬂ)eﬁ)folrﬂq&dDERPCm\Eiﬁplsﬁcaﬁmﬁeﬂ;ﬂﬂemlﬁ @an@FWnt@@,ed:asﬂgneap@R%q DNA

pol ymer ase (%mr]%:%C ljil, of DBZSOl (1?09% 4100pg, | &Ong, 100ng) was
r

added to 49~ f eaction mxg The eaction volune was 50-~tL.
Per | dn- El erTG@GMCMT&TGEBDGGWW@@AAEWEH asd f obvesses: pd@nlat ¢re at

. 95'C for 4
30s at 55' C%&MA(%AWJ%%@#@%% cyc ‘&G%5fu gﬁlﬁr%{aﬂ%a% %On aI for
72' C for |600T15e éxﬁﬁhﬁdfdeDN[AHﬁk@hem vias difestep rvaiducdssictén Eh@nﬁﬂf&seﬂrﬁgﬂff tmﬂat | on
were analys d |
S 7o (0. BakbfamHLaTDplear e DRSO AR AR PR P Rag i hae
|( SB |O|CJatO edI 1;] |C -g;}gg %_A]ngd %oml ﬂﬂglesa]ga:m&ma' @ERga{tnngselt S vaas @gmted:ltceaﬁmplbmod o
: n cosy| at e
to conpleti oWltmﬁqm}ﬁngg }E/ﬁ[lal 5 nglﬁlé%ﬂ\g’% & ‘Iltnb'gDyA aﬁgo%z %g&‘ ?ﬁstﬁg
6.151ch Byl | gisCh@l pPBB2BAL &Butf pRARE pbB3Id nﬁﬁaﬁﬁﬁe yé@pwecpm slg@eri@ast

vect or sequences were provide by a "disintegration” Ida
were provide by a “disintegration” plasmid pSAC35 generally di sclosed in EP-A-286

424 and described by Sleep, D., ef al. (1991) Bio/Technology 9, 183-187. Plasmid
pDB2771 was digested to completion with Nofl and the 3.27kb N-terminal Kringle5-

(GGS)4GG-albumin expression cassette isolated and subsequently ligated into Nod calf
intestinal phosphatase treated p$AC35 to create plasmid pDB2773 containing the Noil
expression cassette in the same expression orientation as the LEU2 selectable marker and
pDB2774 containing the Nofl expression cassette in the opposite expression orientation

as the LEUJ? selectable marker.

Example 6

Yeast transformation and culturing conditions

Yeast strains disclosed in WO 95/23857, WO 95/33833 and WO 94/04687 were
transformed to leucine prototrophy as described in Sleep D., ef al. (2001) Yeast 18, 403-
421. The transformants were patched out onto Buffered Minimal Medium (BMM,
described by Kerry-Williams, S.M. et al. (1998) Yeast 14, 161-169) and incubated at
30°C until grown sufficiently for further analysis.




PSAC35 general Iy disclosed in EP-A-286 424 and described by Sl eepg PJuL ho
al. (1991) Bio/Ter, hnol ogy9, 183-187. The Notl N term nal non-gl y"cosyPat eg
angi ostatin-al bum n expression cassette was isolated from pDB2763,
purified and ligated into Nod digested pSAC35 which had been treated with
cal f intesidpddssdabiosphat ase, to create plasmd pDB2765p&pHhabdisnd t he Nod
expression cassette in the sane expressi orientation as 2 7 JUL 2006 WO
03/ 066085 PCTf1B03/00433 the LEU2 sel ectabl e nmarker and pDB2764 cont ai ni ng
t he Nod expression cassette in the (r)@{%?%itf expression orientation as the
LEU2 sel ectable marker. Exanple 5 Co 47 on of N-term nal and C-term nal
al bum n-Kringle5 fusion Constr ion af s C.teram nal . '
al bum n- (GGS) 4GG Kri ngl ggpléeﬁ%?ré%f;@%ﬁm%f g’é?ﬁ’%&% lf)%sl ngPr([)’Fe“f)sl asm nogen
Kringle5 for the Gt ' Lol U hnadsRiahd j

anplification of 5 ﬁlrr.srfxgi;%llé1 |r\7’%%£¥g%k|£]ﬁ I brar yés An%}&%%?lﬁ)&%}eﬁ%@%siogmehwas” mer
5' - TGTATGT T THeEAATCARAARG-Sidosiatih, respuessine Jovél riprthegculture supernatant was high,

ACACT GAGGGACAT CA! AG.3' _und ndad il guent nested
PCR s ng 1 PRI T s R R AR e e A A MG 5 and
reverse prinmer 5 - CACAAGCTTATTAACACTGAGGGACATCACAGTAd-3' generated a DNA
fi-agnment which was subsequently cl orfesmme® pCR4- TA- TOPO (I nvitrogen)
according to the manufacturer's instructions. The resulting plasmd was
cal | ed pCR4-Kringl e5-C.  Thwification of Alhpmig EpdestsirRyeiqns s gnent was i sol at ed
from pCR4-Kringle5-C by digestion wth Ban2H and H ndll. Plasm d pDB2575
was partiall % digested with _Hi .and then digested to conpletion with
Bainlil. ThexgaS +Agment was isolated and ligated with

dLOOSIALL L H) ay

the 0.261cb Banm ffi | 1. fragnent. from ' 4- LDolLAR- Qpt@: create
pl asnmi d pDB2717. %ﬁp;}gtﬁ@%‘l’e 83 %%%Jnvg@% o’?%@é%ﬂ%@%m%%@o&%e lg;/ a
"di si nt egr at {(TATmdeia) SibnditioRSACIBscibr ia WG ell/44T7RSs edtepinitERqMred8® 4242 and
described by Sleep, D., et al. 1991 Bi o/ Technol g .. 183- asm d
DB 17 e A ERk e i (BBl DT TR BF amc: el il A
al bumi n- ( CCSpAEEF (@handh@D EHBRRESkOMcRASSR I aVOsul/a7es, andt habsegyent |y
'Tgated int OQ(I)\I(?H?MCI\?AC];I ulrars]tin%ﬁ}dlec? ianl thep e St?o%bb%t e1$ Falthguegﬁtﬂ%sd S tSc%%:ge?ltrt t?oncxgra%ar{[o

optimized and, therefore, may be varied). The purified material was then concentrated

| and diafiltered against PBS.

/

N-Terminal Endostatin Purification:

The N-terminal endostatin was purified using the standard rHA SP-FF
conditions, except it required an extra 250mM NaCl in the elution buffer. The eluate
was then adjusted to pH 8 and 2.5mS.cm™ .and purified using standard tHA DE-FF
equilibrated in 15mM potassium tetraborate. The DE-FF was eluted using the standard
rHA elution buffer. The purified material was then concentrated and diafiltered against
PBS.

The fermentation titres were 2.2 and 0.9mg.mL™" for the C and N terminal fusions
respectively and the overall purification recovery was high. It may be possible o both

~ further improve the purification recovery, depending on purity required, and increase the

fermentation titre, particularly for the N-terminal fusion.




pl asm d pDB2748 containing the Nod expression cassette in the sang 2 juL 2006
expression orientation as the LEU2 sel ectabl e marker and pDB2749

contai ning the Nod expression cassette in the opposite expression
orientation as the LEU2 sel ectable marker. 7 JUL 2006 WO 03/066085 CA

PCT/ | BG31 struction of N-termngl Kringle5-(GGS) in
expressiogggﬁégﬁgg C oni ng of plasnin@gen Kringle5 for t eoﬁpggghina

al bumi n fusion was performed by PCR anplification of the Kringleb5 sequence
contained in clone pCR4- KringIeS-C,:g%%ﬁa Eormard prinmer 5'-
GITGAGATCTTGTATGT TTGGGAATGGEGAAAG 3" an 8sepﬂnm 5'-
CACGGATCCACCACACTGAGGEA AG- 3 - itions. The
anplified DNA fragnent %ﬁ%%%ﬁ@ %#Hg%énsﬁ‘%%?l%ﬁﬁgnucl eases Bgl ||
and BanH and cl [ MUS2 . Bi ki .sathBR desulting
plasmd was calIgggg%%gﬁa?ﬁhgﬁeS-Nﬁv%§§§%$§g%%gﬁ?1<:H%%?%giN?mas di_gest ed
to conpl eti oA2%wiradierBSPE noameuBi|ge! anfitpsrforgiad ¢ BVeim bloayie Arti-griosiatigat ed
nto Bani H . Bl e ad) gRSlied PRERRTR 0 JherRhas drRDER (A odRpegpr | at e
- yeast vector sequences were provide by a "disintegration7 plasmd pSAC35
general |y di $dlossed in EP- A-286 424 and described by Sleep, D., et al.
(1991) Bi o/ Techneloety—S; : ;iaTnid pPEB27 7T W gigested to

conpl eti on w th Ned—nd 1ﬁgﬂ3iﬁfﬁfﬁﬁﬁﬁ—+&+fmﬁ;g%"ff§%94£{}a1bunin
expressi on cassdttelisola sub. Yt o—Nod cal f

i ntestinal phosphaﬂése_ & PB2773 cont ai ni ng
the Nod expresdiond-casisette in t he sane expressi e
sel ect abl e markdr_ahd_ |pDB2774 TempinaliFadestatithe Notil expi#fbssi ¢n cassette in
the opposite expresSion| ori enteingnal Eadostdtia | FU2 [sel eétmbl e imarker. Exanpl e
6 Yeast transforjmatgé.on.jand cul turi #pAconditions Yeastliggrains disclosed in
WO 95/ 23857, WD [95733833 and Wad84i&sdaer e triansf oggred o | euci ne
prototrophy as described i Sleep D., et al. (200I) Yeast 18, 403- 421. The
transformants were patched out onto Buffered M ninmal Medium (BW

descri bed by K er Tie mteir asrebarageniged én thy followimpialeyeast 14, 161-169) and

i ncubated at 300C until grown sufficiently for further analysis.
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Notes:

1. Essentially a single peak. The loss of the CT lysine residue, observed in three
different preps, was confirmed by nano-MS of the tryptic peptides.
2. Good evidence for correct unprocessed primary sequence. Additional species at
+78 and +165Da observed, possibly phosphorylation and glycosylation
respectively. +78 not observed in C-term preparations.

Example 10

Pharmacokinetics of Albumin Endostatin Fusion Proteins

Endostatin antigen levels were measured in mouse serum afier iv. or s.c.

injection of endostatin, C-terminal albumin-fusion with endostatin (CT-endostatin) or N-

terminal albumin-fusion with endostatin (NT-endostatin).

Mice received a single injection of the test substance. At each sample point 5

mice per group were bled and serum was collected fbr ELISA analysis.

PXK Data:

Data for CT- and NT- endostatin after s.c. and 1i.v. application compared to

“classic™ endostatin show similar results:
Endostatin (classic) : 4.5 hrs
CT-endostatin: 56 his
- NT-endostatin: 29 hrs




Characterization of Al bumn Endostatin Fusions The protein after
purification was characterized by running the sanple on a 4- 12%'§r7a&|utr12906
SDS non-reducing gel and perfornmng a Western blot with anti-endostatin or
anti-HSA anti bodies. The results are shown in Figure 13. The gel was | oaded
as follovysg odibRs Sanpl e Load 1. 2. ic Marker 3. Adpcfashebgdsnal
Endostatin'1'R 5. N Term nal Endostatin lgg 6. HSA 7. Endostatin Standard
The protein as characterized in the following table: 7 JUL 2006 WO

03/ 066085 PCT/ |1 B 0433 Table 3. Protein er i i an. r oy
Purification C %zéi’%% owﬁ?]%}%ﬁfm e A Sg(l%gﬁé S'&aii-dﬁﬁrl}%[sy t%);?/l %?DPAGE
and 95 99 caldbeithadontdntiaticis al/n$. Dy fdlbovapg e t.epploftionare detwndn Famed Bs  of
correct theoretical mass = theoretical nmass was ESM indication of post-
86512 detected. detected. Sone translﬁtbﬁeo‘pal nodi fications Main species
hi gher nol weight consistent with | oss conponents present. of CT lysine
residue. Correct NT sequence Correct NT sequence N-Term nal Sequence for

rHA for Endostatm EndQ_]l%a{coﬂingﬁéreguﬁg,lﬁ,h@mnggQg&ﬁinﬁtm&i@ﬁes:

Endostatin CT- NT- Endostatin

10 mg/kg Endostatin  Endostatin 1.25 mg/ke
Absorption half-life (hr) 0.09 1.61 8.84 0.05
Terminal half-life (hr) 4.5 - 55.7 28.4 2.0°
AUC (hr-ng/mL) 3,010 142,183 175,272 2,682°
Cinay (ng/ml) 229 1,785 2,198 44

* Calculated from values up to 24 hours
b Area includes increasing levels after 24 hours

Table 5 shows the pharmacokinetic results following i.v. administration. Figure

15 shows the mean endostatin conceniration, +/- S.D., following i.v. application.

Table 5

Pharmacokinetic results following i.v. administration

Endostatin | CT-Endostatin  NT-Endostatin
1.25 mglkg
Initial half-life (hr) - 6.39 240
Terminal half-life (hr) 1.9 50.0 23.7
AUC (br-ng/mL) 1,723 456,139 658,469
Crux (ng/ml) 126 24,252 24,127

Obtained data were used to simulate repeated dosing as needed in a 21 day

efficacy trial. An accumulation study suggested four dosing shedules to stay within the

" favourable therapy window of 150-400ng/ml. A PK study to test repeated dosing of
| AFP-endostatins was performed to clarify this issue. Four dosing shedules were tested,

as set forth in Tab_le 6, below.,




1. Essentially a single peak. The | oss of the CT |ysine residue, QHFQUKQ&B
inthree different preps, was confirned by nano-Ms of the tryptic =
peptides. 2. Good evidence for correct unprocessed primary seguence.

Addi tional species at +78 and +165Da observed, possibly phosphoryl ation
and gl yco lokQBs respectively. +78 not observed in CjiefoRigparations.
Exanpl e 10 Phar nacoki netics of Al bum n%Endost atin Fusi on Protei ns
Endostatin antigen | evels were neasured in nouse serumafter i,v. or s.c.

i njection of endostatin, C-term nal aH%%?Hg-fusion wi th endostatin
(CT-endostatin) or N- term nal al burnin- “%ion with endostatin A
(NT-endostatin). Mce received a single injection of the test substance. At
each sanple point 5 L g’?‘b’qu col l ected for
ELI SA anal ysis. PK D§E§$§B§?§“ o?“g¥¥6%ﬁﬁpk§§nendggfggyﬁﬂgﬁfer s.c. and
i.v. applicatiomTonmpared"to ~"clrassic._engostatin_show simlar results:
Endostatin (cl as%i cjlreptmengy g CTL‘é%‘H’(gé’Pﬁ‘t’F‘i‘i‘f’d"é%’fﬂ}ag'tenﬂﬁ@gﬁsdé?t“&’ti n: 29 his
2 7 JUL 2006 VWO O3/ RGRRRRNGK: PCT3 #BRaANDAZR: JahhenAsshows the

phar macoki netic results fojgfmjag sgg./@9n1 |str§£L295 Mean e statin
concentrations, « 4/ - CETpostanath o\ R gese QB@%?%%tlon'are shown in Figure
14. Tabl e 4 Phat mactKhndvetting2k esub tng/kg 60.9 oekagyes 2 h & ni strati on
Endostatin CT- NJ- Epdgstdhbnn 10 Wik g Bdostabd mfndostatin 1. 25 ng/ kg
Absor pti-on hal ++e—{F—6—69-+-618—"84065—Fermmat—tat—=tif=(hr) 4.5

55.7 28.4 2.Ca hr-nglm) 3.010 142 183 175, 622~ /)
229 1,785 2, 198 4%%‘%13 m&ﬁ"%ﬁ%@“éﬁs"% g%%\‘?’é‘?‘%g’gls“%%ps‘ctzé&ﬂ%“?‘ﬁ%ﬁ asIQSh"W‘{ i

Table 7 and in Figures. 16 to 19.

Table 7

Pharmacokinetic results following multiple s.c. administrations

CT- CT- NT- NT-
Endostatin @ Endostatin  Endostatin = Endostatin

. 72 h 24h 72 h 24h

Absorption half-life (hr) 0.85 1.12 4.69 3.30

Terminal half-life (hr) 29.1 25.5 13.7 10.7

Chax (ng/ml)*® 568 481 937 659

tmax (h1) * 12 12 12 12
* following the first dose

Example 11

In vitro Efficacy of Albumin Endostatin Fusion Proteins

CT-endostatin and NT-endostatin show similar efficacy compared to classic
endostatin in an in vitro migration-assay (HUVEC). These results are shown in Figure

20.

Example 12

In vivo Efficacy of Albumin Endestatin Fusion Proteins

CT-endostatin and NT-endostatin show similar efficacy ir vivo, in a pancreas

tumor model in mice, as compared to classic endostatin.




b Area includes increasing levels after 24 bows Table 5 shows theg 9
phar macoki netic results followng i.v. admnistration. Figure 15 s7h8\l)%' P{ﬁe
“mean cridostatin concentration, +/- S.D., following ix. application. Table
5 Pharmacokinetic results following i.v. admnistration Endostatin

CT- Endost afd pMizEndostatin 1.25 ng/lig Initial half-1§ ;- 6.39
7 40 Tor HO BydshindPS: 2 (hr) 1.9 50.0%3.7  AUC(hr-ng/h fm@ 3% 456, 139

658,469 C... (ngznD 126 24,252 24,127 Obtained data were used to sinmulate

repeated dosing as_needed in a.21 d efficacy trial. An accunul ation
study suggest ed f%‘?nﬁéﬁﬁﬂlo?ﬁéﬂmee@%?%sﬁe_ %\R%?rﬁ" *2¥ie favourabl e therapy
wi ndow of 150-400Qng/ mMposéreionsé adytuhor sheiskage @pPaitef7dass ng of

AFP- endostatins was perforped to arify this issue. Fayr dosjin hedtil es

were tested, as -set PR kgﬁveﬂégig’sé?ﬁ p&}ﬁﬂ@ g‘?‘l’fy%&é‘ﬁ%{/\kﬁgﬁrﬁﬁ&og5

0~6 PCT/1B03/ 00433 Tabh s6 tPeRiskg «BahoCitkeRE0d1: Reqeer7e 2(Dopi ng of

AFP- endost atins No. Treatnent Loading dose / schedul e of '.nten%ln f dose /

route | CT- Endoskhgrpsyityof trragmet ﬁﬁlﬁ’kg‘ﬁ/ (aﬁu@%gqgaeagq,merfgﬁhng)_\g (g‘

CT- Endostat|%dgéatgj’%_&afg%&gn(nfqg,ﬁesrm/_t[sm_every 24 h s.c. 3 NT-Endostatin
g

'3

72 h 1.0 nyg/ .9 ng/lcg every 72 Ir s.c. 4 NT-Endostatin 24 Ir 0.8
ngtkg / 0.25 ng/lcg every 24 h / s.c. The plgairriacol dnetic results
following nultiple s.c. admni strati &F%PE iShown in Table 7 and in Fi gur es
16 to 19. Table 7 Pharmacokinetic results following nultiple s.c.

adm ni strations CT- Clg NI ;llor SDHRR Rh4i0HAPRRER bRGRAOSt At n

Endost atin
rHA fusions were expressed in shake flask culture and the expression levels were

measured. The expression level in culture supernatant was low for rHA-angiostatin;
1HA-3xFLAG-angiostatin; rHA-angiostatin (N211Q); and rHA-3xFLAG-angiostatin
(N211Q); A SDS-PAGE gel of these fusions is shown in Figure 27. The lanes were
loaded as follows:
" Lane Sample

1 rHA-3xFLAG-angiostatin(N211Q)

2 rHA-angiostatin(N211Q)

3 rHA-angiostatin

4 rHA-angtostatin

5 tHA

Example 14
Purification of Albumin Angiostatin Fusion Proteins

C-Terminal Angiostatin Purification

The C-terminal angiostatin contained high levels of clipped material. It was
purified using the standard rHA SP-FF conditions using the normal clution as a wash and
eluting using the standard buffer containing 200mM NaCl. The eluate of the SP-FF
column was analyzed by SDS-PAGE as shown in Figure 25. Western blots of SP-FF
eluates using anti-angiostatin or anti-HSA antibodies are shown in Figure 26. The eluate

was then purified using standard rHA DE-FF conditions, except it required an extra




'72 h 24 h 72 h 24 h Absorption half-life (hr) 0.85 1.12 4.69 5?06 L
Terminal half-life (hr) 29.1 25.5 13.7 10.7 C... (ng/n.)' 568 a8¥ od¥-Z0
t... (hr) a 12 12 12 12 'following the first dose Exanple 11 In vitro

Ef fi cacy of Al bum n Endostatin Fusion Proteins CT-endostatin and

NT- endost gfd gbaaftgyv sim lar efficacy copgpared to classi Cpopfifi9adsgd in i N an
invitro mgration-assay (HUVEC). These results are shown in Figure 20.

Exanple 12 In vivo Efficacy of Al bumi n Endostatin Fusion Proteins

CT- endost at i -.endost at i 0 imlar, effi B0 VLV |

pancr eas tuﬂ%&ﬁﬂﬂﬂ'\gl 1 tﬂe ﬁ#“?‘g? &grc\glﬁ%eaplgbﬁetdomﬁ%@g@‘lg%ﬂgﬁ%\éé%caﬁr#h %qd7 JUL
2006 WO 03/ @eBe8&A fHehifm3100433 CT-endostatin shows in one dosage schene
better efficacy: __Dose, response and .tupor _ shrinkage.in 2 out, pf.7.cases 3.6
‘ng/ kg every 72 hrde Pfg’c%%'ﬂmcpno?erg ddricisefsty oy forps 2 good, Qacsfsagog ic data

so far (| Cskgba@kion ptocessGud&RhldReGuirebibithef Gllk THifdor(00 hjlysheeastestiptrs  of
treatment of Bx Pc3 (a hunan pan_cre%éj%&ﬂancer cell l.ine

| with CT-
endost ati n, @eaance gpg ORIBIRRA ISCAVERYU a{*ﬂamﬁaPﬂ}éﬁ%‘V“é‘% l?%”’ll—f’)%%ssg?son of
Al bum n Angi ﬁﬁﬁ:ﬁldu@ 16 U foih cR0beliRS of 1618 that. BRASmMVE RieX Phe pé@dedotersdiak e
flask culture and the expression | evels were asur gl? g% £Xpr sSsion
| evel in cul Repoxeriss yernamarly waed pigorld e Mupoxerypas dig RE-FF depending on
rHA- 3XFLAG a@ﬂ{é@?éq?%w; HbWEveRNG iR Sdvaiall RiddRde to Biglorelibd 3% bAGeangiost at i n
(N21 1Q; A SDS-PAGE gel of these fusions is shown in Figure 27. The | anes
were | oadedwasld e Flomisereasingdheppiseon levels.




1 r HA- 3XFLAG angi osfati n(N211Q 2 rHA-angi ostati n(N211Q 3 rHA- a,ggal ?ﬁ-.%dan
4 rHA-angiostatin 5 rHA Exanple 14 Purification of A bum n Angi o

Fusion Proteins C-Termi nal Angiostatin Purification The C-term nal

angi ostatin contained high levels of clipped material. It was purified
using the v gglssl " HA SP-FF condi tiongausi ng the nor mepcgidesbRss as a wash
and eluting using the standard buffer containing 200mM NaCl . The el uate of
the SP-FF colum was anal yzed by SDS-PAGE as shown in Figure 25. Wstern
bl ots of SP-FF eluates using anti-angiostatin or anti-HSA antibodies are
shown in Figure 26. The eluate was tﬁ&&fﬂ‘%i fied using standard r HA DE- FF
condi tions, except it required an extra JUL 2006 WD 03/066085 98

PCT/ EB03/ 00433 1081 %lgpgjigagpﬁ REo1Ed il 991(@5‘)@59%81-234@ purified material- was

t hen concentrated an ‘tere agai nst. PBS. The purification perforned
for this fusion pfetdish ($¥7hE Baolgoeo. BA4P8) 3282432928 oduct i on process but

woul d require f“rﬁﬂﬁﬁbm{‘i‘?ﬁﬁ@ cgr$ésg§5hggl@n@7yse yeast antigen clearance
e

and optim se recoveri es. I nal amounts produced were |low, but this was
mai nl'y due to theFdlemawsdt @P710MNewi England foyred of Mydieing 283: 1h%2-M861, rat her than
poor recoveries. > QYR | | byt coul d be inproved
across the DE-FF g%é%lﬁ%g’zsnwpéﬁlgﬁgﬁp?&%ﬁ‘%{rl‘g’g%glllggvever if the overall

yi el d needed to bEiskerct.ehs@chcert Res. @i 64%8174¢2M) woul d be fromincreasing
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The present invention is not to be limited in scope by the specific embodiments
described which are intended as single illustrations of individual aspects of the invention,
and functionally equivalent methods and components are within the scope of the

invention. Indeed, various modifications of the invention, in addition to those shown
and described herein will become apparent to those skilled in the art from the foregoing
description and accompanying drawings. Such modifications are intended to fall within

the scope of the appended claims.
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What is clainmed is: | . An albumn fusion protein conprising an

angi ogenesi s inhibiting peptide, or a fragnment or variant thereof, and

al bumn, or a fragnment or variant thereof, wherein said albumn, or
fragment or variant thereof, has at lgast one al bum n activityz & 20b8e

al bumn fusion protein of claiml conprising at | east one endostatin, or a
fragment or variant thereof. 3. The album n fusion protein of claim]l
conpri Yihagis a“l“@&éﬁz one angiostatin, or a fragnent or variant thereof. 4.
The al bumin fusion protein of claiml conprising at |east one Kringle 5, or
a fragnentjor vahi®imihBNi&Protedn cIhpri ShPETAtLid deBbaNinPiatRE pedildeCdral m |
wherein the al bumn fusion protein conprising at | east two angi ogenesi s

i nhi bi fragmepepvided taredfr angredbiinginoer a/fegaent o varégné dferedd, wirprgingisuni n f usi on
protein,of .claim5 wherei.n at | t of t nai esis inhibiting
peptid@BmBF%Prﬁaﬁﬁﬁﬁgﬂa’“%t??%%5§ﬁ¥ﬁﬁﬁ%%?“ﬁé@§“ P%?%gggt am nc, acid
sequences. 7. The albumn fusion protein of claim5 which conprises a first
angi ogenesi g, i nith®alblumih fLhipdeteinosf ddimgin®tiprisingvaliéanind dndbsiadn, oand a
second angi ogenesis inhibiting peptide, or fragnment or variant thereof,
mhereiﬁagaﬁﬂ(WW?@@“éM§W8§enesis fusion inhibiting peptide, or fragnment or
variant thereof, is different fromsaid second angi ogenesis fusion

i nhibiting pepti ; j: &nt ny I I ion
protein of g'l ai m%ﬁe \é}\ﬁ{eﬁrﬂgl{ ﬁ@@{}%otg{i aﬁdﬁﬁgﬁ%&sﬁgﬁ@%ﬁs f &sea@igg%{gn? hg)elttgof has
t he abfrhgrhyntton vpriaitoimgedthe in vivo half-1ife of the angi ogenesis inhibiting
peptide, or a fragnent or variant thereof, conpared to the in vivo

hal f-1ife of the_angiogenesis inhihiti.ng peptide r fr nt. or_vari ant
Chereof i ntan uARGALATE: Gk psb Btk RS st kb RIS Foasa o
The al pgg%altfdg%ggm@ﬁ@gﬁi_ n of claiml farther conprising one or nore

addi tional angi ogenesis inhibiting peptide, or a fragnent or variant

t hereof, or one or nore additional albumin, or a Ragment or vari ant
t hereof 10. 5The Ahbatbumit fsiosrpreictt @i daipr! wheiewm the albERER Hiskos ORUsi on

in furth i o - i o FUS]
RERERT A R e A

6. The albumin fusion protein of claim 5 wherein at least two of the angiogenesis

inhibiting peptides or fragments or variants thereof have different amino acid sequences.

7. The albumin fusion protein of claim 5 which comprises a first angiogenesis
inhibiting peptide, or fragment or variant thereof, and a second angiogenesis inhibiting
peptide, or fragment or variant thereof, wherein said first angiogenesis fusion inhibiting
peptide, or fragment or variant thereof, is different from said second angiogenesis fusion

inhibiting peptide, or fragment or variant thereof.

8. The albumin fusion protein of claim 1 wherein said albumin or fragment or
variant thereof has the ability to prolong the in vivo half-life of the angiogenesis inhibiting
peptide, or a fragment or variant thereof, compared to the in vivo half-life of the angiogenesis

inhibiting peptide, or a fragment or variant thereof, in an unfused state.




peptide, or fragnment or variant thereof, is fused to the N-term nﬁ;.fm 5
al bumn, or the N term nus of the fragnent or variant of albumn .IZH{I
al bum n fusion protein of claiml wherein angi ogenesis inhibiting peptide,
or fragment or variant thereof, is fused to the C-teimnus of albumn, or
the G teyy ?g the fragment or v {] ant of al bum n, J3rprbS60d buni n
fusion prote| n of claiml wherein ang1 genesis inhibiting | peptide, or
fragnent or variant thereof, is fused to an internal region of al bumn, or
an internal regi on of a frag nt or vari a bum n

n
fasi on protein of%cl ailRf RIREHER &F5P0 FFEtY isﬁ}gheirr‘fﬁmflfnfl%ﬁm peptide, or

fxagment or yffddRaE adoftReRRfs, inhisitHE paptates or ﬁl’fﬁg’inbﬂi’c&)ra}aﬁhlﬂm thereof, bhend pagnment
or variant of albumn by a linker. 15. Th e #{)nln fusion protein of

claiml V\her@PWaldﬁ’élOaf}llﬁﬁ’Pﬁmh°¥%|J§F‘%ﬂenﬂ')%‘t’aé’iaﬂt rises the follow ng
formua: R-R; R-R; R-R-R; R-L-R-L-R; R-L-R; R-L-R; or

RI-L-R2-L- R, wherein Rl is at Ieast one Thera eutic.protein, . i de or
pol ypepti de sequekte, hieﬁlﬁuﬁ’éﬂﬂ'éloflrpﬁﬁ‘ﬁ%ﬁf%la@?' M’f"ﬁ@@ﬁ‘ftﬂggﬁ “hot

necessarily { r&gggcggggaaﬁggwc protein, L is a linker and R2 is a serum
al bum n sequence, |ncl1 uding fragnments or variants thereof 7 JUL 2006 WO
03/066085 PCT/1B03/00433 16. The al bum n fusion protein of claiml| wherein
the in vivo half- 1'tfeﬁ1fe aibtaﬁmﬁikf%ﬂﬁs}dﬂmﬁeﬁéiaﬁa pﬁvﬁér@ihmhdaslgwga&rs@ﬁnmﬁaﬁgthe in
"vivo half-life of the angiogenesis inhibiting de i n_an unfused state.
17. The al bummldé,memgmpmtcme'ﬁlrnamthetelf)ﬁllnquedm’éh% ﬁeltﬂﬁéuﬁ of sl %5it Byi cal
acti-vity of L RePti de, or fragment or variant

t her eof fUsegqmusg#tggﬁgéﬁén%}%agﬂn%nt or variant thereof, is greater than
the in vitro biological act|V|ty of the angi ogenesis |nh|biting pepti de,

or fragment or varj ant reof, f t OLi N, T USi on
protein of clai m[ V\hej;hglaﬁb fusmn f}%telil Pg?%g??a E&ggﬂaﬁ 10% lﬂg

- angi ogenesi s?epmh hjrtﬁa@gleﬂemtmaﬂmt tlmreof riagusedito the Criarmiang oftalianmo,for th%u@ed to

al bum n, or, vari ant Ihereﬁ)f |s greater than the in vivo
bi ol ogi caI a?ﬁ“ingi“f’ﬁ th¢ fragment or variant of albuinin

13.  The albumin fusion protein of claim 1 wherein angiogenesis inhibiting
peptide, or fragment or variant thereof, is fused to an internal region of albumin, or an

" internal region of a fragment or variant of albumin.

14.  The albumin fusion protein of claim 1 wherein the angiogenesis inhibiting
peptide, or fragment or variant thereof, is separated from the albumin or the fragment or

variant of albumin by a linker.

15.  The albumin fusion protein of claim 1 wherein the albumin fusion protein
comprises the following formula:

R2-R1; R1-R2; R2-R1-R2; R2-L-R1-L-R2; R1-L-R2; R2-L-R1; or R1-L-R2-L-

R1, wherein R1 is at least one Therapeutic protein, peptide or polypeptide sequence,

including fragments or variants thereof, and not necesserily the same Therapeutic

| protein, L is a linker and R2 is a serum albumin sequence, including fragments or

variants thereof.




t he angi ogenesis inhibiting peptide, or fragnent or variant there f7 J'
unfused state. 19. The al bumin fusion protein of claiml|l which is expréssed
in yeast: 20. The album n fusion protein of claim19 wherein the yeast is
gl ycosylation deficient. 21. The al bumin fusion protein of claim19

wher ein t%wsi s glycosylation anrg protease defi ci gfrgogenssINe al bum n

fusion prote claiml which is expressed by a mammalian cell. 23. The
al bumin fusion protein of claiml wherein the albumn fusion protein is
expressed by a ligan cell. iLn. culture 4. A : i1 RS SiNg the
al bum n fusion prétei faﬁ:béﬁwn ]é’néFOtelléllogflrzerl:gn i-@%%g&;%éé’s k@??@g% dZf%t}@\l uL

2006 WO 03/ Q66R85EET hidRiB k0R6Ea R, thé\irpiier b kfetof tel angiogpesis fribdyiting
conprising an effective appunt of the albumn fusion protein of any one of
clainms 1-23 BFR¥dg! getftifcal Iy acceptable carrier or excipient. 26. A
met hod of treating an angi ogenesi s-rel ated di sease or disorder in a

patient, conprising the step .of_ adm nister.i n effective anmount of.the

al bumi n fusion pPgt ei Heotbunig; fsiqn P?fe.mﬂfr?‘gagrﬂgdw re{nr%‘ﬁt”f gmaglﬁgqtgimglnt with
a solid tunohRiy he Rt MloRGkeals i8i8PEAE peftiia}l of Baghicanbakirianijieaol fiogénesi s

i nhi biting peptide, conprising, t htg St]f)? of a%r‘ri nt'hster,-ljﬂnﬁﬁ an Fff.%]gii }ée .
amount of t halbamBy A Fegm@it shvasiast BF 1S EPaTAna 1o 8 VIR0 RIS 8V eXfendi ng
the in vivo halbfsibhd@si@nnMtisGemnes bsfrdditthDirtvanight tHREHE, it ey uised sfateagnent  or
vari ant thereof, conprising the step of fusing the angi ogenesis inhibiting
peptide, or fragment or variant thereof, to alburnin or a fragment or
variant of = albumg sUhfl Gheith AQoRHARH diul VindRid alel nl it biblogidae

angi ogenesi s inhibi'ting peptide, or fragnment or variant thereof, conpared
to the in vi wdiviilof the dngiagenasisankihifing gerislsi or fragmmbpt Yargbpreph dused o

fragment or YALLANG. EDSESOT vielinPRledf HSESNRIane AiALITR A adBity of

ext endi ng .t he angl ogenesi biting peptide 1n a mamal,
the nethod cdmpngisgagsib irbilding eafide, enfiopehersiagant fereslin agupbspdistiée-t o an

19.  The albumin fusion protein of claim 1 which is expressed in yeast.

20.  The albumin fusion protein of claim 19 wherein the yeast is glycosylation

deficient.

21.  The albumin fusion protein of claim 19 wherein the yeast is glycosylation

and protease deficient.

22.  The albumin fusion protein of claim ! which is expressed by a

mammalian cell.

23.  The albumin fusion protein of claim 1 wherein the albumin fusion protein

is expressed by a mammalian cell in culture.

24, A composition comprising the albumin fusion protein of any one of

claims 1-23 and a carrier.,



albumin to forman al burnin-fased angi ogenesi s inhibiting peptide
adm nistering said albun-iin-fused angi ogenesis inhibiting pepti aa?IJHleQ?Sd
manmal , whereby the half- |ife of said al bum n-fused angi ogenesi s
inhibiting peptide is extended at |east 2-fold over the half-life of the
angi ogenesyg oid/kbdsi ti ng peptide | ael dpgk t he i nked al bugtfitgedfessA nucl ei c
acid nol ecul e conprising a polymcl eotide sequence encodi ng. the albumn
fusion protein of claiml 31, A vector conprising the nucleic acid nol ecule

of cl ai m 30. hogt t al ni x| i I claim
30. 727 0L 2006 20 ob/eRts RE I ERshATIRTE 1 ARG A g &
‘side effect abamii fitska mbtein ofayt oratfiadaits df 2%aandauphermapgutiveliingicerfeiiesi s

i nhi bi ting peotl de, the et hod conpri sing adm ni stering an al burnin-fused
angi ogenesi s TR Bi¥FHE bepti de or a nucleic acid capabl e of expressing an
effective concentration of said albumn fusion protein of claiml to said
manmal . 34. A net turing a S| i | ai m
1, the nethod CO%I’I s‘lgr‘@é{?%‘# g(r&(%%/{}n 291 31%1 %Jgﬁg{yrgl a%gl &gsoepr%f?%lﬂ%pgl g
‘mcleotide semnmempﬁﬂﬁ@djers@ptdfedm[ﬂmmnmg ahieffecivepmouet of thuxpbwsin fokieni n a
cell or organism %%}.&eﬁpressi'ng the nucleic acid in the cell or organism
to forman aPBUMALS n protein; and (c) purifying the album n fusion
protein. 35. The method of claim 34 wherein the albumn fusion proteinis

expressed in a glycosylation deficie ea t of
cl ai m 34 wherein ?% péﬁ‘ﬂfiﬂé%‘ of {Us5EHRST Ra%]# assc’éﬁgﬂ"% egemat%glngl ek

gl ycosyl at i oy £ RS byYReRkerti @ﬁzﬁblhr?g?pepﬂdff; @ﬂfﬁpﬁeﬂﬁg the siep opadisinisgriag

al bum n fusion protein of claim1, wherein %th bumnfu5|on protein is
provi ded in &h6 mt%'eeeewtpﬁﬁea#we%@ﬁ’ﬁegwﬁ% ddmchapabl e of effectively
regressing the tumor mass of angi ogenesi s- dependent turnors when

adm ni stered to patients with an angi ogenesi s-dependent t{unor,

conposi tion conpr @8i ngAaJnFﬂl%d ohege eof ‘*té‘rﬂ’ai1 -life\ g eAngiogensais 91]391“6‘%
t : bieesief
protein is pr g%%&aegr d Ba g&g@ ﬁmweﬂe&aémﬁﬁ}% @%ﬁ@&eéf BBk SheGRAPRBERSIO

effectively I'brtin an ang@ogenem S pendent tunor. 39. The
net hod of cl anhibififg pride ax ﬁtaaeelamgwe@e@h test, e plhpial GiadiEngaent & variant of

albumin sufficient to extend the in vivo half-life of the angiogenesis inhibiting peptide,

or fragment or variant thereof,‘ compared to the in vivo half-life of the angiogenesis

" inhibiting peptide, or fragment or variant thereof, in an unfused state.

29. A method for extending the half-life of angiogenesis inhibiting peptide in
a mammal, the method comprising linking said angiogenesis inhibiting peptide to an
albumin to form an albumin-fused angiogenesis inhibiting peptide and administering
said albumin-fused angiogenesis inhibiting peptide to said mammal, whereby the half-
life of said albumin-fused angiogenesis inhibiting peptide is extended at least 2-fold over
the half-life of the angiogenesis inhibiting peptide lacking the linked albumin.

30. A nucleic acid molecule comprising a polynucleotide sequence encoding

the albumin fusion protein of claim 1.
31. A vector comprising the nucleic acid molecule of claim 30.

32. A host cell containing the nucleic acid molecule of claim 30.




angi ogenesi s- dependent cancer. 40. The nethod of claim 26 whereingtfigy 2005
angi ogenesi s-rel ated disease is selected fromthe group consisting OP

“angi ogenesi s-dependent cancers; benign tunors; 2 7 juL 2006 WD 03/066085

| ob PCT/1B03/00433 rheurmatoid arthritis; psoriasis; ocular angi ogenesis

di seases; wépbslesoebber Syndrone; nyqgardi al angi ogenespigabacse

neovascul ari zati on; tel angi ectasia; henophiliac joints; angiofibrom;

wound granul ation; intestinal adhesions, atherosclerosis, seleroderns,
“hypertrophic scars, cat scratch di sease and Hel obacterpylori ulcers. 41. A
met hod of treating a patient with an angi ogenesi s-dependent tunor

conpri si ng adni ni 3. er i A gethed fopminineiaingiarsideeatiiciorssasintdd witle thierieeatmegt of he

al bum n fusi eI Al - . i i : pr essi ng
an effecti ve&glgﬁ{éieﬁ{l@a ig@%en%%@ms%l a?%&?%%e%g%?{g%ﬁnplrﬁ%@ rﬁl%g%t;tgﬁﬁa% 5nI?l in
an anount suélbiminefesed apgbgerseas inmiing mghidsgiaomclefacidicapshiholtexpfessingat i ng a
patient w th_an..angi ogenesi s dependent. t unor. . r | slng. jnistering to a
patient in n%@?f“&? %%ﬁraﬁ Ié%ftsr%%n?b%lfm%‘ﬁleon %ﬁlrﬁl%g&&]}{s?lgﬂ&%?%éﬂ%ﬁ of claim|l
or a nucleic acid capabl e of expressing an effective concentration of said

al bumn fusion prptein, of claiml| in an amount suff.cient. t S nmor
stasis. 43. A vactine %Wé%} W?@?ﬁlﬁl%% ﬁ'ém}ﬂréﬁllﬁ?t%&lﬂﬁ A Cﬁ%’#q"ri;l&léz;gai nst
an angi ogengsihed deppndiapt (ad ipseaig armaickondércoapnping i ngeleotide sequence
pharmaceutical |y, acceptahle .carrier and.a therapeutically.effective anount
of an al bum FRPHEE g rBER Pt diexpEssile mp ol arenide: ) ExpEiie By
expressi ng apuddif 864 iv@e cONsLREAadn @ fosth af aibtmal fkioh Proteis; M8 (c)pueifenn of
claiml1 . 44, A _vaccine conposition according to claim43 wherein said
manmal s a Ss@heAn BSONAHERhod for i nducing i munity agai nst an

angi ogenesi s- dependem cancer tunor in a mammual which conprises
admnistering to a mammal a therapeutically effective anount, of a vaccine
conposi tion accori-ng Ths resthadeisinin ¢ wherei thesdbuate Sigoter i€ eXRisad

wher ei n sai d-xma%};&js b S0P Veadt stfaih U 20W -107 47. The al bum n fusion
TR rtIﬁ:1 I'si ng

protein of cf er coriprising a targeting

36.  The method of claim 34 wherein the peptide albumin fusion is expressed

in a glycosylation competent yeast strain.

37. A composition comprising an albumin fusion protein of claim 1, wherein
the albumin fusion protein is provided in amounts such that the composition is capable
of effectively regressing the tumor mass of angiogenesis-dependent tumors when

administered to patients with an angiogenesis-dependent tumor,

38. A composition comprising a fusion protein of claim 1 wherein the fusion
protein is provided' in amounts such that the composition is capable of effectively

inhibiting growth of an angiogenesis-dependent tumor.

39.  The method of claim 26 wherein the angiogenesis-related disease is

angiogenesis-dependent cancer.

40.  The method of claim 26 wherein the angiogenesis-related disease is

selected from the group consisting of angiogenesis-dependent cancers; Benign tumors;




por'tion adapted to target the albumn fusion protein to a cell tyﬁd?ﬁrm
organ, or a specific cytological or anatom cal l|ocation. 48. A nethod o

di agnosi ng -an anti-angi ogenesis rel ated di sease or disorder in a nanmal
conprising (a) adm nistering a | abeled fusion protein of claim1; (b)

al | owi ng o dsRAsEs some of the | abel ed,fysion protein topegambodde site of
the angi ogenesi s dependent di sease or disorder; and (c) determ ning

whet her the the angi ogenesis rel ated di sease or disorder has responded to

treat nent. ] . 0 get | s L.ogeny ' t he

I nsi de of a%?:ee“frﬁmg? ‘a Sééfqgﬁélg’r%cg%ra@éloge %E%?En%%’ Iaé%ﬁ%f&’i’%ﬁ% !I’u05|eﬁg t he
pepti de to ahjwoarilial engicgehesisy) miante neovascalatizationt klngioftadiay hemepliBacgjofrtssi on
protein and adnini stering,the sion. protein to a .ma | . 50 net hod of
Pt ovi ng ¢ RRSSERRt Pogh el BRhi Febrltsr sulRr g JndeBBhr 1 ng
fusing the pepdrireithid @anl bisoraclodisass aAdvestiacer pavi ubak. thereof to create a

fusion protein and adm nistering the fusion protein to a manmal conpri sing
(a) dose optim zation design on the basis of the angi ogencic phenotype of a
Cturor to fit spegifi cAGhOMb of RastaGt £HhiSdnt 66thodn hipddocheidepbnddBy fimoand (b)
controlling/ avoiding upnwanted accumyl ation of drug 1 n _|onger applications
whi ch coul d PEBLSRS pdminisiiEne &¢ 2 |paliet sk geed; Yeurh Featmp of dhe %ﬁtﬂ@ Sighf i cacy.

protein of claim 1 or a nucleic acid capable of expressing an effective concentration of

said albumin fusion protein of claim 1 in an amount sufficient to cause tumor regression.

42. A method of tfreating a patient with an angiogenesis-dependent tumor
comprising administering to a patient in need of such treatment of the albumin fusion
protein of claim 1 or a nucleic acid capable of expressing an effective concentration of

said albumin fusion protein of claim 1 in an amount sufficient to cause tumor stasis.

43. A vaccine composition for inducing immunity in a mammal against an
angiogenesis—depéndent disease or disorder comprising a pharmaceutically acceptable
carrier and a therapeutically effective amount of an albumin fusion protein of claim 1 or
a ﬁucleic acid capable of expreésing an effective concentration of said albumin fusion

protein of claim 1 .

44. A vaccine composition according to claim 43 wherein said mammal is a

human.,

45, A method for inducing immunity against an angiogenesis-dependent
cancer tumor in a mammal which comprises administering to a mammal a

therapeutically effective amount of a vaccine composition according to claim 43.

46. A method according to claim 45 wherein sald mammal is a human.
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47.  The albumin fusion protein of claim 1 further comprising a targeting
portion adapted to target the albumin fusion protein to a cell type, target organ, or a specific

cytological or anatomical location.

48. A method of diagnosing -an anti-angiogenesis related disease or disorder
in a mammal comprising
(a) administering a labeled fusion protein of claim 1;

{b) allowing at least some of the labeled fusion protein to reach the site of the

angiogenesis dependent disease or disorder; and

(¢} determining whether the the angiogenesis related disease or disorder has

responded to treatment.

49. A method of targeting an antiangiogenic peptide to the inside of a cell or
at cell structures in a mammal comprising fusing the peptide to albumin or a fragment or
variant thereof to create a fusion protein and administering the fusion protein to a

mammal.

50. A method of improving the scheduling of dosing of an antiangiogenic
peptide comprising fusing the peptide to albumin or a fragment or variant thereof to
create a fusion protein and administering the fusion protein to a mammal comprising

(a) dose optimization design on the basis of the angiogeneic phenotype of a
tumor to fit specific growth characteristics of individual tumors; and

(b) controlling/ avoiding unwanted accumulation of drug in longer applications

. which could result in fewer or lessened side reactions or altered efficacy.






