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of that application is incorporated 5 hdrein by reference inits entirety.
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10 Angiogenesis, sometimes called neoangiogenesis, is the development of new
blood capillaries and vessels.

This process occurs 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
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trigger thei 51ff&eqh§fe%8@1t@nd proliferation. 25 Thus, researchers and
clinicians can nore uni versal approach to cancer treatnent by
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(F:) ﬁ;rergt Ihglr ag{,ngrlmra(lz légl‘llsetr}]lgt’: }Tegvetahﬁlglq(%gtz%?E%Il\];lélgnj—oc)éllls? Is&c a%fbtlgond gr?dsggr{eal%ggow th
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.

Antiangiogenic drugs affecting the genetically stable endothelial cells are also

30  less likely to engender drug resistance.
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PCT/ | BO3/W043866085 Last |y, anti-angi ogenesis therapy is de®CyrnBeB/i0e33' st arve"
the tunor and elimnate the vascul ature necessary for netastatic spread.
Specifically, unlike existing cancer therapies, which target the tunor,
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di stant sites (netastases Surgery, 20 radiation therapy, and chenot herapy
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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:

e 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 because 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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its norbidity. Al though pharmaceuticals derive their power WO 03/ 066085
PCT/ 1 B03/ 00433 4 fromtheir systemc effects, cytotoxic
chenot her apeuti cs-nost of which single out actively proliferating
cells-al so destroy normal cells that divide rapidly. The destruction of
both normal and cancer cells produces several unwel cone side effects: 5
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system 10 The cayrent therapies-surgery, radiation ,and cytotoxic
chenDtherapy-havgﬁe?ﬁ%?ggéﬁgggﬁééP%ngidﬁ@% mé§hﬁﬁgwu8§;$¥&3g35W§F8mﬁsing
t hese nodal éitle efectd:t seens certain that achieving further inprovenents

will require exploitation of know edge of cancer's nol ecul ar pat hogenesi s.
J. Fol kman's 1971 N HAghdRerimpeRiadiosoe! imwains oeds fhpanrbqoyiepenial)2Bem 15

page 1182-1186) in%&%ﬂﬂﬁ%§o¥@8né @rgpat angi ogenesis was critical to the
pat hogenesi s of cancer and sugges ed that normal tissues that interact with

the tunor m ght e beNd@egatdsvdnitingtidit dngese fohBE amyroitsstiahi Iiigal ef fi cacy
studies in the primary Lewis |ung carcinoma and netastatic B 16 xenograft
studi es denonst r at dkattupblipir ilidess ol | owi ng subcut aneous 20

adm ni stration of isto-chem stry denonstrated that this

dost at i,n. Immno%
ef fect was nedi afegﬂactm%ﬁaﬁwtrheévq%ﬁ? P on of tunour angi ogenesi s. \Wen

endostat) n ther @Ry cli@AtNRIicPASureOR! tadiRidn, AdiecyiotoRidchememiApod-Navea
dormant state, and inportantly no evidence of drug resistance or toxic

ef fects wer Bnpewssl cansgeddatment 8s njugblasgs possibleiusingwdisseagadalitisiolinseemst or mal
toxi col ogy éetr{é%{ fiat aéhri]éjvﬁngd RGP hﬁ&%{/@rgen%sp will require exploitation of knowledge of
cancer’s molecular pathogenesis.
J. Folkman’s 1971 New England Journal of Medicine paper (volume 285,
15 page 1182-1186) introduced the 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. Immunohisto-chemistry demonstrated that this effect
was mediated through the inhibition of tumour angiogenesis. When endostatin
therapy treatment was continued, the tumours remained in a dormant state, and
importantly no evidence of drug resistance or toxic effects 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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03/ 066085 PCT/1B03/00433 5 In July 1999, the FDA approved the

| nvestigational New Drug (IND) application for endostatin for the
treatment of patients with solid tunours, enabling the NCI and EntreMed to
initiate the thieelyy aif9ed tRhddeA | amlrovedc dle Shusdiigaionhl INdvwheDruge ¢NT) nant
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56 days of ﬁ%ﬁ%é?%%ﬁ#%%%@%ﬁ%?‘R%IF@@HQG%F%S Mc;éw 20 through the heart

was unchanged, Phaithihagdefllovwepartddnormuh® viugiesf insthe® 10fatiehie adpaibis@dds was
e-related reduction jn urine basic fibroblast growh factor

E ggg)e danﬁegﬁist?ﬁlpaﬁhwweﬁ%\re RftiGHisHegehradobeteanciop s pad eV vaaonaissef
observed. endostatin 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
(bFGF) and vascular endothelial growth factor (VEGF) levels was also observed.

Importantly, no major toxic 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 trials 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 study.

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

30 continuous infusion and subcutaneous administration of endostatin.



I mportantly, no major toxic side effects were reported in any of the
studies and drug resistance did not appear to be a problem 25 The
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initiated sngEsEbg. (hisirestmenyp CQ@@Blgdﬁetﬁﬁ@Seééﬁé hodpbtal , but unlike
15 EntreMed completed preclinical toxicology and pharmacology results and

submitted an IND application in December 1999. This application was accepted by
the FDA in February 2000, and the first Phase I 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 European 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
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met hods of dégzgeretipmgr theumatoid atlyitogededlissgioghatsedeldiedahssesesr  di sorder in
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15  the inside of a cell or at cell structures in a mammal; methods of targeting the albumin

fusion proteins of the invention to a cell type, target organ, or a specific cytological or

anatomical location; methods of diagnosing an anti-angiogenesis related disease or

disorder in a mammal; and methods of improving the scheduling of dosing of an

antiangiogenic peptide.

Brief Description of the Drawings

Figure 1. DNA sequence of the N-terminal endostatin-albumin 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
protein. (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
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protein. (This aci d sequence .represents the pr| mary translation
product o el%lﬁ‘éﬁda‘g\b&g%%iﬁté%ﬁo@rﬁﬁﬁmﬁ‘eﬁxﬁw therefore, includes a

24 amino acid lggaden 1R,3QANSAGE cgwﬁbecbf IR di%&ﬁﬁﬁ‘ﬁ ARG S6GEE] e D

yeast. Thus, the protein sequenc does not represent the sequence of the
protein umemn ({Thies anuino racidrdeiipince m«:pr%eatmhegmﬂagr eamslationi podect D tHANA

cequence ShARe NELETLNRL 300,05 o] nhon o veperl aed). 2l um st on
angi ogpat isBdeale V\gﬁMpﬁsﬁéhﬁ)tV@&j)duﬁhQ%@&r@tl&Pﬁi BasP' Ol ntheFﬁlgféfne squeRA
sequence of the Gtermnal al bum n-angi ostafin(non- gl ycosyl at ed) fusi on
open readidags hetanpresent the sequence of the protein 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-
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 sequence 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% Grad1ent SDS Gel and Western Blot: A. Colloidal Blue
30  Gel. B. Anti-endostatin Western Blot. C. Anti-HSA Western Blot.



Figure 8. Am no acid sequence of the Ctermnal al bum n-angiostatin(non- 20
gl ycosyl ated)-fusion protein. Figure 9. DNA sequence of the N-term nal

Kri ngl e5-WwO@3Iéd@es al bumi n  fusi on open readi ng frame. Fi geCa/IR@/00438 no aci d
sequence of the N-term nal Kringleb-(GGS)4G5G al bumin fusion protein. 25
Figure 11. DNA sequence of the C-termnal al bum n-(GGS)4GG Kringle5 fusion
open reading frame. Figure 12. Am no acigl sequence of the C-term nal

al bum n- (GGS)4GG Kringle5 fusion protein. Figure 13. 4 - 12% Gradi ent SDS
Gel and Western Blot: A Colloidal Blue 30 Gel. B. Anti-endostatin Western
Blot. C. Anti-HSRiglesier Rigrold4. Wa02h06Ha85cdiCahttf03s 00483, foBoimgus.e 14.
Figure 14. Mean endostatin concentrations +/- SD, follow ng s.c.

appl i cati on?PHCEUPR 15. Figure 15. Mean endostatin concentrations +/ - SD,

following i.v. appld¢atipdhy. $S.Fﬁ\€éégleen31§itatﬁgc&E ratigﬁgar;’-rr%ﬂt foTloSing i.v.

term nal -endostatin 72h, route = s. oadi ng dose = 1. mal nt ehance
dose = 1.2 &mgiergorl7. PK Data. Treatnment = C term nal -endostatin 24h, route

= s.c., .loading_dose. = . mai nt enance e = 0.5 Fiqgure 18. PK Dat a.
Treatmerl N  SFHORG e IRt 1 BRe 5t dmiaaendosaly FohdoH dode = 1,
mai nt enance|flase fosd=9 & inifienadle db¥E Paba. Treatnent = N

term nal -endostatin 24h route = s.c., |oading dose = 0.8, maintenance dose
= 0. 25 Figure 20Figeid l¢ad3K ddatal Huedtmeftss dd iesmiescadostattmddlc| rassi T s.c.,

The 1 uei ons Ae Rrdr o MRRERMR BBRE0Pn equi val ents. Figure 21, Tumer
volune after tregpigi@nlgofPIBDAE - riMtmbnia NIMdArifdle@dodtatin 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 Pc-3 with albumin-fused-C-
terminal-endostatin s.c. Control = 0----0; 1.2 mg/kg/72 h = O----00; 0.5 mg/kg/24 hr =
e——-o, All concentrations or dosages for the fusions are related to endostatin
equivalents.

20 Figure 22. Tumor Volume after treatment of Bx Pc-3 with albumin-fused-C
terminal-endostatin s.c. Control = 0----0; 0.4 mg/kg/72 h = ¢--—-4; 1.2 mg/kg/72 h =
O----0; 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; 0.75 mg/kg/48
hr=0----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



term nal -endostatin s.c. Control = o0----0; 1.2 mg/kg/72 h = ~----0; 0.5
ng/ kg/ 24 hr = ---- . Al concentrations or dosages for the fusions are
rel at ed twoende®sati n  equi val ents. 20 Figure 22. Tunor VeCmmBo3zfoussr
treatment of Bx Pc-3 with al bumn-fused-C termnal-endostatin s.c. Control
= 0----0; 0.4 ny/kg/ 72 h = ----+; 1.2 kg/ 72 h = 0----0; 3.6 ng/kg/ 72 h
= N----"N_ Al concentrations or dosages tor the fusions are related to
endostatin equival ents. Figure 23. Tunor Volune after treatnment of Bx Pc-3
w th al bumyh=fused-9 i.nal- endo i > AT TSN O I <
ol Kgi 72 om0 BRI <A 2ohntgfions N Paes TRt e fosionfy |
concent r at iannhslaed toswgsstid equitdientf.usi ons are related to endostatin

equi val ents. Fiqure : r.YoLume after treatnent of Bx Pg-3 with

al'buri n. f used. NTEE 'n%ggg‘goﬁo%é/t)gﬁr‘ﬁf@%lf%ﬁp%ﬂsta@nam ﬁg%?“é?%f-rrg/ kg/ 48 h
= A---- A 0.75 uhkehs8 WRQGRHISEAE sRGFO-BAMAPABR Arbfbsihim, - --- X; 2. 25
ng/ kg/ 48 h = A----A Al concentrations or dosages for the fusions are

rel at ed5t o endodtigarie2’eqUiRNAIRAGE . ofFyepat ecl2 SupSDSamAGE pofssi@et dbwhivabr r HA
Angi ostatin purifi Figure 26. Western Bl ot anal ysis of

L e@ on ?Pv FF.
C-term nal FHROAHGHOEPAR RO RHre 27. SDS PAGE of yeast cel l

supernat ants exigseiaRy2DYUNRineracifqueseaifl A imatubd! frh bR HbGHel ns.
Figure 28 (A-D). Am no acid sequence of a mature form of human al bum n

( SEQ | D NO(SERQ)IDING: 8) gt privgbingelepide esedia aigSEQ IBNOQ:1D- NO 17). Detail ed
Description of the Invention 10 The present invention relates to fusion

proteins conprising al bum n Ccﬁg&feca I_t)é)scrig[gg gﬂﬁgﬂﬁjeﬁﬁ&phi bi ti ng peptides.
mereri are n

The ternms "protein" and "pept ot limting and

ol uddO bt - ar e b e Bl i BBl DR B RG  E T ke
arreste,n, %Qﬁ)%éﬂésﬁ, and tmbi@h'gn) or,lgép@gggnts or variamhs 15 th[@flﬁg,)f,

whi ch have angi ogenesis inhibiting properties; angiostatin or fragments or
“protein” and “peptide” 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 III 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;

al phastatin or fragnents or variants thereof, which have angi ogenesis

i nhi biti /yopsop@eiies; kringle 5 or fragnments or vari ant $CrhBexwi33 whi ch
have angi ogenesis inhibiting properties; and anti-thrombin Il or
fragments or variants thereof, which have angi ogenesis inhibiting 20
properties. The present invention alsoltelates to bifunctional (or

mul ti functional) fusion proteins in which albumn is coupled to two (or

nore) angi ogenesi.s inhibitin eptides, optipnally different i ogenesi s
i nhi bi ti ngp‘%’élg‘fﬁsd%?‘lli’qﬁ‘g F%M?%@lbﬁmm ﬂ&ﬁecuﬂqsrﬁrt '%@%1@%8%1‘&%{% o QE tatin

or endost afhRhapgiaasidl LhKEl pekRqp. fusions, or 25 fragnents or variants
t hereof , which have angi ogenesis 1 nhibiting properties. Such bifunctional

(or nul tifunct i bwdhermbres i drenpeadt eititiss meay &k soovalehilpi attasheretgithe i fosiant i -
angi ogeni c_ef f.ect as conpared.to an.al bum n fusion ot.ein coppri,sing
onl'y one POl n B SEEHEET S5 HRs BRI s ip er Bee TR 0EGL AV TRrRt | on

al so rel at gsdtiatelUsibRpidl &iRiths i n which one (or nore) 30 angi ogenesis

i nhibiting peptide(s), optionally different angi ogenesis inhibiting WO

03/ 066085 PCT/ | BosAbonda fusion prspsinsdelsthe ipsesefuipiediongre wpestddui molengecul es
0 me ifferent.

0

or fragnen QfcMariants of al bum.n,. which could-he .the sane or .d
Furt her m)r%él,% hg f"ehglgc?g eearlll%OtgF%eéSlsr%‘la%lgglengé’(%%(?eelﬁﬂlV' aﬁ}ee{’é R }f Si on

proteins ofifet dfesaidWBBhiefised pegield ik Rxeasd DAbIIQPRFoldD of Aived) GRetHRiI DI cal
activity or to 5 nodul ate a biological activity. The al bum n fusion
prot ei ns ofiferdidhgpentisistlackingthe lipkedplbuain bwrtgrmerepses dlgast tmearhigi thel j fe of

(he 20t oSGnEaLa HAPHR 00,0000 S At RimTBB o/ SERrSin b, 11

|ife of sali

over the hatfexpddiddetoatdidaehireductey bwkiipgng beheliiilo o cheath&updutic pepriddrer nor e,
due at least in part to the 10 increased half-life of the peptide, the
al bumi n f ubhofoshrs sdiedule dreapercyps sadised Pk ireslone-giaEek op &Y tab dpasioonceduce

e eauenty, Skt dony ey el ol e g aaehig Begt g e

| east one- pdpaikt laekingohe Jinksl dowpmt ed to the frequency of the dosing

scheduf 5e of t heTfleh gl%%?n?rllj Hls(fon 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
pharmaceutical 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 diluent or carrier. Such formulations may be in a kit or container. Such kit



peptide lacking the |inked al bumn. 15 The al bum n fusion proteins of the
present invention prolong the shelf-life of the peptide, and/or stabilize
t he peptiwecanaioes its activity in solution (or in a phaPcadBe/i0dzs
conposition) in vitro and/or in vivo. These al bum n-fusion proteins, which
may be therapeutic agents, are expected to reduce the need to formul ate
protein solutions with | arge excesses ®2 carrier proteins (such as

al bum n, unfused) to prevent 20 |oss of proteins due to factors such as
nonspeci fic binding. The present invention also enconpasses nucleic acid
nol ecul es eflcEABCIIRY beapaskeged Witlsinsugsions eertainiag tovdlel exspndedshedikife of

cont ai ni ng es ucl.ej i ds, hos ells, .trapnsformed wth these nucleic
aci ds vect o‘?hg ,p rgtr?(g}l ' m§§ %}gé%%%‘?ﬁ%l inrllaé' Eehélsea nurr%eﬁmd?l? ifon' © %rl%%’etlrer‘rfl 1817t he

i nvention ushelgrhthesen Mpsdenesiaedlgisd disest odissas@nghtom st re@dd disordér ikhe
present invention further includes transgenic_ organisns nodified to contain
the nucl ei & PabsH sHShes A BspRals prea hipant sswprisgist thersien 9f adrainsiaing e

express 4 hep}?alrfﬂ‘el@gd?icalffdfl%ﬂﬁti&{&ttﬁé ggﬁe%gcoded by the nucleic acid nol ecul es.

The present” i nvention al so enconpaSses pharnaceutical formul ations
conpri sing an al Bhenimvehtisn asopemtoaipassef a hetliodviontposentatg minimizing side

phar maceuti cal | 30. accept abl e dilyen r carrier. Such fqrmul ations may
be in a ki t i i aiiition sl FF%@H%@%%@@@@% CPLIBYSHS A3 1oV,
contai ner npy, hendaskegafkaWikinéd s&lfeﬁ%{: LQRBoRE Eﬁlﬁirﬁx'gﬂg é&evg n&ﬁﬁ)ﬁg? E%%gs‘%g ‘

shelf-life of the protein. Such fornulations’ may
prevent i ng, assp@ated ngitlothe @eatinewr aft @ mgrnanalawgh egengsicsisr ihdliteg pisiease,

di sease, synptgm o related disorder in .a patient, such as.a na l,, or a
huan,  KbrpPPSRAGLY naehore OB ARIRY SO HEmIGS(5HEE B oAERERI-Tused
formul at i onaiggodeRgsiPathitifhe pditide bPMRNATRoAKS i€ RegiRASSes a method for
potentially mnimzing side effects (e.g., injection site reaction,

headache, nausealh¢ evesent iimenéas eshcempasgyys |aevmtiond of auhvensinpe tieatinglicar r hea,
di zzi ness, al Ileorr L.C react i.onsés.albenﬁms I Qw neutro hil.level s%) .
associ at ed WtH P SR PEY Tk it HHRET ogaéﬁﬁglhg PRAPETEP R
peptide in ddnpmehes aighiMstbhiahes £one@nAll ak | WRSh CRERI prevdifiofdidahsierdrng an
al bum n-fused angi ogenesis inhibiting peptide of the invention to said
manmmal .15  amelioration 1s desired an albumin fusion protein of the 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.



The present invention enconpasses a nethod of preventing, treating or
anel i orati ng an angi ogenesi s-rel ated di sease or disorder caused by

angi ogene§D3/060BPri si ng adm ni stering to a mammal, in whiPCh/IBeAIN433
prevention treatnent, or 15 anelioration is desired an al bunmin fusion
protein of the invention that conprises an angiogenesis inhibiting peptide
(or fragnment or variant thereof) in anlsnnunt effective to treat prevent
or aneliorate the disease or disorder. *n the present invention, the

angi ogenesi s inhibiting peptide, such as endostatin, is also called the

" Ther apeuti c pEQEr‘ﬁbPﬁed l%ge yﬁ?e Risfo gg(rr))telng\égﬂl&)hgﬂlg %?r(mﬁs%g% gl'lC?OS m‘%l fus' on

proteins conprising an ostatin copres o
of endost awhtch(emhdjmaimmgnfom agivtyt Suchanti-vanhoremtisity h&l&l@ﬁ Jbut ssed lindtedl bu m n

or multipl opi of a bunl including fragnents and variants thereof).
The presgnf’gﬁsgﬁﬁ?Bﬂlﬁ¥?€ Ggﬂﬁgggégl mﬁé%ﬁ%ﬁmW§Fseﬁﬁgﬁﬂaﬁﬁ‘@ﬁ%ﬁﬁﬁlf-I|fe

25 of endogdatd ﬂ@) ﬂﬁ@%é de shdh ﬁsﬂgﬁrﬁi@ﬂems -Epﬁlgﬁgﬁlg%gmﬁﬁ‘ih%éeﬁ ! AbaGLRAost atin

peptide to an albumn to formal’bum ostatin peptide an

admi ni st er ireajingvenedr bdipbeiic retisgdiasgn ghosdredsive maguddr degdneraionmmmmedumatyidi cal |y,
the half-life.of the al bum n-fused endostatin peptide may be extended by
at | east ZEF}Bt ¥: 5-fold, 10-fold, 20-fold, 30- fold, 40-fold or at |east

50-fol d over thgahghdad Eétﬁo%eys%eﬁﬂﬂ%ft@ﬁ'afb d%%”s&e‘éleinlflﬁ@ﬁ%'r 'agta{lf?)%loxiso i nked
al bum n. WD 03/066085 PCT/1B03/00433 13 Exenplified herein are fusion

proteins conprising albumin fused to endostatin which exhibit anti-tunor
activity. Such Eagpstatinpr activity includes, but is not linmted to, the
inhibition of gromh of primary tunors or netastases. Further, the

i nvention rel abedostaint ias ﬁ@bdqsﬁrlmﬂbh 1198%,| OVl PrReibyne atofiph |8812ﬁ@ 285pumi n
e . BRSPS ANAH R85, b BT Bt pecr
Ef the pregemta hivgaidiamdamelisths cos Eh%é ih fl9§€rTﬁ@Bm?x%Blaéth@b@!:&Wbmg]Em@05t atin
ndostatin was first described in 1997, O Rei | et al
88: 277- 2853uti-angiogenic effects of endostatin used a recomblnant murine version ploduced 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 Matrix (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 Gln
Pro Val Leu His Leu Val Ala Leu Asn Thr Pro Leu Ser (SEQ ID NO: 1), as identified
in U.S. 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



10 as a 20kDa C-term nal fragment of collagen XVIIIl, which was originally
isolated from a haemangi oendothelioma cell line in 1996. The ori gi nal

st udy deswpioBionst he anti-angi ogenic effects of endost at iPCTUBEH0433
reconbi nant mnurine version produced in llg culovirus and E. coli expression
systens. This nol ecul e denonstrated sel ective inhibition of endotheli al
cell proliferation in vitro in the cell adhesion nolecule 15 (CAM assay.

Col | agen XVl seﬁfﬁgﬁpcga%ﬁ@hehlﬁ e asely h?srnéaamp@ H%s‘ﬂ%‘i‘%)ré’ 286 e pr

Endot helial Cells is the parent protein o ostatin, zinc is
known to be (SE@d&N@ry)for is anti -ang| ogeni ¢ activi ty VECs rrust begi n

basal |am na degradation . before th i ratl n n angi ogeni c
source. In cell £hfestatin prpide uﬁ%ﬁiﬁbﬁ%@???{‘ ‘Eﬁ%ctffi 8hs to
be i nhi bi ti anrigts %E@nws@iﬂnf @ﬁ@t dsoeﬂly ROBSLBWhikYis dﬂreﬁl‘éﬁﬂgt h&ﬂofa% ahhgkian

Cell Matrix (ECM renodeling by thé proteinase collagenase ndost ati n has

a nol ecubPar onei dfitvative ap pa’r@mlmc@ugrmgsel@lo&am papipieoxucrkaaaethpsez de0tibedat t ons

(18 to 20 k ca e of h|b|t|n rolif.eration
in cultur edl%z?%d%el’fogl “@%‘% $ SE?% g)aéllys}r{gﬂ%&eﬁ?(ﬁebypr%ag%e @Sﬁﬂ e FGHYher

25 char act erfiaga@niyarddheuribnts ehéresadhhiafiafOouReildn SIRAMBAGE Hisfon PbteldsOfehd) Asp

Phe Gn Pro Val Leu H's Leu Val Ala Leu Asn Thr Pro Leu Ser (SEQ ID NO 1),

as identifi édesephinyegionscagsiae Z‘@S’Uﬂ\?ﬂ eting oretlsis dimdwntio the @tt imchiding ﬂlbﬁeagmant
of nurine C(Heg %H 1nttyep E txxi\ﬁls Ialnd re n%gshlrlﬁg&) %ncli'ﬁlirﬁ de Hv}ichm%r%;%cﬁ%lg%q c?ﬁ Was

sequence of ter m na nmen uman Cco

used inlohe reﬁe&mpé @erdier gihs, end&stm padtlie 6 B8l FﬁCH‘lé begérﬁ(lﬂaé’ntloﬂx%eh‘ﬁi onber Hs
Arg Asp Phe G n Pro Val Leu Hs Leu Val Ala Leu Asnh Ser Pro Leu Ser (SEQ

ID N0 2). mss(sﬁ%élﬂlakumolﬁéﬁsﬂ e viig ef the epdosigiin prptide gorrespoading hSERILdes
fragments ony aJrrﬁ%ﬁ)gI o-:gndostatin, such as any nolecul e which is an
anal og, hom)l 0g ra 5 o0or a deri vative of naturally occurring
endostatin pepti dehe smtdataaa pdpoisles drsforl iibetle i invéhtdn bx186id, AfliSangiugehedis
speci-fically incorporated reference herein. Active fragnments and
variants t héFEHEYsviidc pagy éu Bf POssess addationeh gAY HIIFE D ACANBE TG 355 fohe

present 1knventioR CalR&d I6oHvhIiSRyYUSiii% TRERAAF, KoM TRt Hnlmune

i ncl udi ng those
recognition.

Active fragments and variants thereof which are useful in the albumin fusion
proteins 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



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

i ncorporated by 10 reference herein. The endostatin peptide useful in the
present iWO@a6@Bs need only possess a single biological &cTimBoxop433f t he
endostatin peptide corresponding to SEQID NO 1 or SEQ ID NO 2. The
endostatin peptides useful in the inventjison exhibit anti-angi ogenesis
activity, and may, further, possess additional advantageous features, such
as, for 15 exanple, increased bioavailability, and/or stability, or

reduced hosbuifssastendsBieRgiells ECs)AglliiMabhy BGNBiptaioantdakile fésnaibear £0f
which are useful .in the album.n fusion proteins of the present invention
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inhibits EC mgration and tubule formation,” as well as IndUCI ng apoptosi s
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to overcone ft3 n CE eni ¢ . act.ivi té’nq u(indogenous grow h factors such as
bFGF, in vif htg e RSHEnQEeP ole W quence homol ogy and st ruct ur al

simlarity to anmstaﬁﬁmhma%qwlee of aﬂ%@ﬁﬁ!ﬁrﬂ@ﬁ%@ SPgRil B}“Bbt@\ﬁ:eﬁrs &R opémat el y
pl asm nogen amino acid 98 as shown in GS. IA and Sp Pat ent No.

5, 885, 795. Axyhpist atiumasamgrostaés the pmitogictd $egueneg 1asmh§ta®@@ﬂll§a51mﬂar to the

sequence of the above described murine plasminogen fragment, although an active

15 human angiostatin sequence may start at either amino acid number 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 inhibiting

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 occurring angiostatin, 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
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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 thereof 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 §

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



bi ol ogically active proteins. These proteins include, but are not limted
to, prothronbin, hepatocyte growh factor, scatter factor and macrophage
stinul at iwg@ 03fp6@8®i n. (Yoshinmura, T, et al., "Cdoning, seqaenBiny4sdiand
expression of human nacrophage stinulating protein (MSP, MST1) confirns
MSP as a nenber of the 10 famly of kringle proteins and | ocates the MSP
gene on Chronosonme 3" J. Biol. Chem, Mol. 268, No. 21, pp. 15461- 15468,
1993). It is contenplated that any isolated protein or peptide having a
three di mensional kringle-1ljke confornatlon or cysteine potif that has
ant i - angi og&hicad %tb@lila}.%&ls Riogherg, Brophyseal Reseqrpla \éb‘PE%‘éH?at10ﬁ$ﬁe\4@lr 8nd Nthe
angi ostating ggg@gdpﬁ)g?lsef ul in the invention exhibit anti-angi ogenesis 15
activity, may, t her, possess additional advantageous features, such
as, for exarrpl e, ThenKriegked pﬁpmidvaidsaﬂul lintthe iamefton sxlﬁbiitlamyangmgenaihmed

host i mune recognition ive fragngn vari ants thereof ch are
oot ul 1t e ERD TR B e O R COTEh AT AR TERAD: DiFb coin 166

i dentified 'é§h1ﬂﬁle”eﬁmbfég§dkmﬁ)c\/ﬂ”\baﬂ£b1ﬁ®e ﬁ{dVor s{?a@ﬂitpclo@dw&c&chq%t dgsataded in
the patents and references listed in Table 1, which are incorporated by

ref erence heewignitioKy i ngI e 5 Kringle 5 is an internal fragment of

D 20m nogen W eI e HTLIR 0unBAE GB08F WD S R

pl asm nogen. Kri

structural skdfeindloftiNe bfés&ﬂielnf/érﬁi%h daBWe KEMTRHIEL KR dO knBlvASHTtROGRN.
(Cao, Y et al, "Kringle domains of human Angiostatin" J. Biol. Chein. Vol.

271, No 46, ipgudingéhospglesaibedggahe paients yndtreferencescistaglie Tablsf 1, Pvhishiarrogen
is a noyel Lt |aI Cell Gowh" J. Biol. Chem Vol. 272,
No 36, g% é%géoqﬁtsg%%ffg@ggh@r nLu H et al; "Kringle 5 causes cell cycle
arrest and apoptosis WO 03/ 066085 PCT/ | BO3/ 00433 17 of endothelial cells”

Bi ochem Bi ophysidbuniR@sear ch Cummuni cations, Vol. 258, pp 668-673, 1999)
The Kringle 5 peptides useful in the invention exhibit anti-angi ogenesis

activity, and mayhefteihd)@imaRQsaes Slbadah (HOARan@dvanh ageews (HRatdiE @Sed such
as, for interchangeably herein. The terms, “albumin and “serum 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  WO095/23857) 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 serum 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 Gln, and Lys-414 to Gln (see, e.g., WO 95/23857,
hereby Aincorporated in its entirety by reference herein). In other embodiments,

30  albumin fusion proteins of the invention that contain one or both of above-described
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stability/resi stance to yeast Yap3p proteolytic cleavage, allow ng
i ncreased plebdigi enpwlongaoisi thenapewichantivity f Sadhofragmenteinmy 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 conservative 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 fragments 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.
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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 albumin
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al bum n f usilemapkellyeidhsisBg GIMITiRkG@uti® hrétbineinBhi Milogica N Schild nadpt, a
Therapeutic protein and a serum al bum n
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
Therapeutic 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 protein and the mature portion of
serum albumin.

In one embodiment, the albumin fusion protein comprises 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.
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comprising HA'as the CGtermnal portion, and a Therapeutic protein as the

N-t ermi nal plor HAomotmylead sambe afdechs drrtuotshaist datvadi teners], artdhee gadningrdh

fusion protei as a Therapeutic. protejn
P oc-ﬂelpces, which are Eta#lﬁized gy d}suiphide bonds. The loops, as determined from

the crystal structure of HA (PDB identifiers 1A06, 1BJS5, 1BKE, 1BMO, 1E7E to
15  1E7I and 1UOR) for the most part extend away from the body of the molecule. These
loops 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, GInl70-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 peptides into



fused to both the N-termnus and the CGtermnus of albumn. In one

enbodi nent, the 30 Therapeutic proteins fused at the N and CG termni are
t he sane Wbapap®sei i c proteins. WO 03/ 066085 PCT/ | B03/ 0043®CTAR0I(M0433n0t her
enbodi ment, the Therapeutic proteins fused at the N and G termni are

di fferent Therapeutic proteins. In another enbodi ment, the Therapeutic
proteins fused at the N and G termni gre different Therapeutic proteins
which nmay be used to treat or prevent the sanme di sease, disorder, or
condition. In another enbodinment, 5 the Therapeutic proteins fused at the

N- and G t emaitivulaaleopdi dffies Haf mokenlapadtin evhidyr O %s%lél\:fﬂrﬂhnﬁﬁms e abgRA to
treat or prevent diseases or disorders which are knowmn in the art to
commonl y occ@fidsaregpressitted si nul taneously. In addition to albumn fusion

protein in uh ch. tdignahPfoRRA L A0l Uaath N chobM ARlaRFE Ll p na

of the Therapeutic protel ortion usi on pro
i nvention nayf#iecsllbeigymeiiodd by inserting the Therapeutic protein or
[ er nal r ion of HA _For instance, within the

peptide of interest into
protein séquence &) tH@n‘ﬁW ﬁ?ﬁ@&fﬂt@ng Wﬁ’%ﬁm‘?ﬁw}t%&w&r npQiF REPLiG lopps

between the egpadjang I-b&gioﬁﬁ'lrpﬁag&ent@ BRhdr 88, moid Slhaﬁ”ﬂ?e ﬁatsﬁllabé Wdth BYoo
di sul phi de bonds. The | oops, determ ned Trom the crystal structure of

HA ( PDB |dentcpﬂhdéqegnqtat&dnnﬂmwnnex, BKE BMO, 1 E7E to 15 1E71 and 1UOR)

for the nost part tend .awa dy. t he nol ec

are useful for thégrnsé?rl’lﬁ%e enB ﬂrt gpﬁ 0 qu 8h® °6fm?ﬁ‘?e#85%8gﬁ_@§lqr hz’ctive
peptides, pabhiagl Eﬁghﬁénﬁsh@%e ihRe] Musienp of @C ANEaNn Y8 t FpeHAER of Qe Xa
functional, or Therapeutic proteins, to essentially generate an al bumn

nol ecul e 10\n t KwhgrecX fs an ashiop egideal nds theviumper phispidugss human al bumi n
structure | nto vhieh et (st ol YpsRtlen, Tk bey A0 NSHANR )

generate al bum n sion proteins of 't

Thr 76- Asp89, aAdR2¢KH ul 00, G nl 70- Al al 76, Hi s247-3d u252, Glu266- Glu277,
GLu280- Hi s288, Ala362- Glu368, Lys439-Pro447,Val462-Lys475, Thr478-Pro486,
and Lys560- Thr 566.1henHét Rer zén%amﬁeﬁ@gnerﬁe@@mé@ e pads patiivaedonsl by

et oo e R A1 AU G R HEE S
derived ffomtepttseérto piragenedil &l &JA domayiritdpatcnt
Peptides inserted into a loop of human serum albumin are Therapeutic protein
peptides or peptide fragments or peptide variants 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 into 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 at least 7 at least 8, at least 9, at least 10, at least 11, at
least 12, at least 13, at least 14, at least 15, at least 20, at least 25, at least 30, at least

35, or at least 40 amino acids fused to the C-terminus of human serum albumin.



peptide libraries screened for specific biological activity or fromthe
active portions of a nolecule with the desired function. Additionally,
random pewoiod®scdosbr ari es may be generated w thin parti culpar/iBeaps33or by
insertions of random zed peptides into WO 03/066085 PCT/IB03/00433 22
particul ar | oops of the HA nolecule and in which all possible conbinations
of am no acids are represented. Such library(s) could be generated on HA
or domain fragnents of HA by one of theokollow ng nethods: 5 (a)

random zed nutation of am no acids within one or nore peptide |oops of HA
or HA domain fragnents. Either one, nore or all the residues within a | oop

coul d be nutated iGenéally, WRNABuUmiLblusioaPbateref e, iMentidts ehdy Gave NGk one
or nore | oops_of HA or HA domain fragnents (i.e., internal fusion) of a

randoni zed p&lt-Aeréed)region|aad iy Therapentiq predgin-dgrived egioan Moltide eecions of i s
t he nunber o S t in
fusi oﬁs in agddl' %)géf?oh?&’@el c?/y ore ?A\th_ﬁ{gﬁman a% gajquH)%p% f}ogeq{rlrg&?{h%

al so be madeimmghtidrdf. uSuhﬂmﬁgalmdny thgmi @hé I Thgrapbetiq protdin esaydbe |umﬁﬂtd‘ heite an

di fferent_screens qf dlfferen ai_nst, dlffer t 15.targets into the
same HA ot HA Hﬁ%?‘ﬁl@rﬁrﬁﬁéﬁf’ {; g‘ R dRSge; it erép?‘g@d’%%“hﬁ‘ﬁﬁrheser um

al bum n are fheld 3peRiH hePTOLRI @-teﬁﬁi?{fal g% QrtheapAl dg8 SLRINEH tﬁ%uf%{t oBeRie! de
variants thereof. Mre particulary, the invention enconpasses al bumn

f usi on prot eﬂhstaWutmhperpr padopepraydbe fthagyaset sr aliffepaip tlihdepouatid @mzteinat

| east 7 at ast 9,...a l.Least 11, at . least 12

20 | east 13 eclugegls '?ﬁ"fﬁ%u%ltﬂ’qu %fa@funfgonai@huggg %”52(61 profeipsmay b%eprgﬁenfegast
30, at |east  3%-HX-vabr YIIBASK of K- FUHAQGCAGE Y & HADRIN HASe LY KO8 & | oop
of human ser um al bum n. The invention also enconpasses al bum n fusion

pr ot ei nsl XoX‘peri’xs @r péiﬁ-ﬁ(dé’ -Hf\r a&}jnﬁﬁéi HIA ﬁep}:rl df'eH\PaM-HAt Pratmylépkst 7
1T 0 gy B oy O s T ™, o
| east 25 35, or aBil @Laﬁﬁlltﬂ@ur@ﬁbﬂﬂﬂ AGUrkhs ﬁu@@ﬁ%rb@nishﬁaﬂ“‘bé §frEpanas irD{arizan
serum al bum n. The
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 or 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 attached to HA.

Additionally, the albumin fusion proteins of the invention may include a linker
peptide between the fused portions to provide greater physical separation between the
moieties and thus maximize the accessibility of the Therapeutic protein 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.



invention al so enconpasses al bum n fusion proteins which conprise peptide
fragnments or peptide variants at least 7 at |least 8, at |least 9, at |east
10, at | eaoto3ndqosmt | east 12, at least 13, at |east 14, RCTNBe®W4B5, at

| east 20, at |least 25, at least 30, at least 35, or at |east 40 am no
acids fused to the CGterm nus of human serum al bum n. WO 03/ 066085

PCT/ 1 B03/ 00433 23 CGenerally, the al bumqgy fusion proteins of the invention
may have one HA-derived region and one Therapeutic protein-derived region.
Multiple regions of each protein, however, may be used to make an al bumin
f usi on protei n ofThehdore| Ay éntdribad aEbvé ltles BNopmitD ifesirh proteine of hiey apettioe

protein may be sedto ke a 5a| n_fu proteln of the_invention.
For instanc&®a We@ﬁﬁ@ﬁa‘f"ﬁlg sk e~ ﬁ% g%dut -B2hBerH-Rid-R2: &dl-
C-termnal endsRaf. MlemHm 1L ROSUR], amfe@aﬁlzgw@at st bhE Th@hﬁ» E&dt&n
protein portions may be the sane of different Therapeutic protel

nol ecul es. Thptidt pupblypeptafe smqﬁmt(nrahaflmglfﬂagmmsfansvamuanigsrtbmeoﬂs amxiaylobe
represented -HA-Y or .Y-HA- X.or X- - X- Y-

AL VS X b 0Py SIS HRE ieliRe iDL iyt 9 POy scpinudluin
nultiple ceshiciad i QRGu@hgl RSEMENRT oX ARG’ tNerdbhBkdnbiRG hm@ﬁqq@aﬁ&e at
any location. Bi- or nultri-functional albumn fusion proteins nmay

prepared i n(G&GGws (SE& IQ@@%}%@@G@@)@&SEQ&&N@W o & m f\’eh@é@@ N I an or

rrultl-functl I i \ totar

t he Ther apeu ge p?%% 8??3%1'8&2 t‘gfl a fvrvt}%irgﬁ ngepégste g@?’ 5Fprg%€fnlg type
vi a proteinsetine. pewhexdeuaﬁs tWe @aPPosd Theia éuncnpﬁ)taﬁs HAep u&és aﬂ p@l}gﬁgﬂ@él ve
to the fusion of known therapeutic nol ecu t he pepti des coul

obt ai nedOby sedeaehithrse |S¢%wa?QSé§ayC@ﬁ@paléﬁcb%p@§ctﬁ@by@A@k@ro the N, G or N-
and C termini olt_ﬁ'r fﬁ{bogﬂﬂa’ftgl awu?rg {8}55?19 Ia))o%s 8f th%%ﬂb%%ob%ogﬁorﬁ%lglego f

or 25 or Xn20( I's an am no aci

resi dues) ra;ihdmmsbmdpmm haveasiteigled aidf-life whih ahvodalf-pssithdrepetdiofattidti ons
of amino acids were represented. A partjcular advantage of this approach
is that theCpepticded thayshsh- lkfélcéclﬁe‘élVQ malfilify rtherapatigAaGiiig e Bieasidng he

properties quhefa? | e@%’te‘i’ﬁ “M@ﬂr'l]' Ing‘b ﬁﬁfﬁﬁlﬁnﬁe S%%lfslﬁt Sﬁl%glyf dlgfﬂls foatthg%rmé han,

potentially, as m ght e case for rived by any
15  period over which the therapeutic activity of a Therapeut1c 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 analog, 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



25 other nethod then being attached to HA. Additionally, the album n fusion
proteins of the invention may include a |inker peptide between the fused
porti ons WO 0pioesoBEle great er physical separation between tRreT/IBOY/@U3es and
t hus maxi m ze the accessibility of the Therapeutic protein portion, for
instance, for binding to its cognate receptor. The |inker peptide may
consist of amno 30 acids such that it js flexible or nore rigid. WO

03/ 066085 PCT/1B03/00433 24 Therefore, ‘s descri bed above, the al bumn
fusion proteins of the invention may have the followi ng formula R2-R;

R! B .R2’ R2- thﬁ&tanﬁﬁi#ﬁvﬂrf !':(Srﬁﬁére(lﬁlaf - i% iR haifdl. ; H%@ve%r’, ke g%(géﬂhat‘m@r ern
Ri is at |east one Therapeutic prote% n, peptide or polypeptide sequence
(i ncl udi ng fthagpaticactvity depeads sn theeTleodpentiapchteiots Sahkiye sisbhmay pe thebvs ame
Ther apeutic ?)rg)t ein, Lis alinker and R2 is a serum al bumin sequence

(1 ncluding 408 nts or variants thereof)Exenplary |linkers include

(GGEES) N (SEQ | D QM) R i dyEEED Mads s 1niReMd 9 thefapéddeScvityiehfhigNfes an
i nteger greater than or equal to 1 and wherein G represents glycine and S
represents stageenormpbredRio itherapsutioractrobe Whser dprege ibegr otAdbnin fesien des

or pol ypeptide .10 uence,. these sequences opt | lLly.b onnect ed by
a linker. | er%tlﬁwgro‘iﬁ%obprvr?%?%,m l?ﬁ(ﬁ‘lg ug S%P%g%(fgb%g%(f) )éf' heg(h?nﬁ{\%gn? on
conpri si ng rolbhesmpeekibrdegriBéepeutioaraviex hrpdedisiehkr thahebott $0v6\of e

hal f-1ife or therapeutic activi t/y conpared to the shelf-life or in vivo
hal f-1ife orthemequilgegtivity, abewh 005 798P0, BR, en AR oreara péthei therppattisiagtivien not

fused to al bym n, S -1 I | ] t i ks ver
whi oh the t ROt tioFy SR P @bl Sl Rl I mcRERNR ST
sonme other storage fornmulation, is stable w thout undue | oss of therapeutic
activityl0 Many dfhdrapedibepapeinti c proteins are highly labile in their
unfused state. As described below, the typical shelf-life of these

Ther apeuti c pr ot eAfistated avavds adlaybungin Ghgdong pdiaip ofi thenaveponabinpris¢sdtdedshe

al bumn fusion protein of the invention. 20 Algu in fusion proteins o% t he
i nventi on wid HASPew| Inge@nt ok 2 TdetapREEgrrotadn o _aﬂqaét XRBHERL oy ¥tagt o

ther apeut | ¢ gl Webub EBAL NBiELoR SIRDARY G DA oA 5 SRncitublife! od to the

sane storage and "handli'ng conditions. e stan
As used herein, “Therapeutic protein” refers to an angiogenesis 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 I1I
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 known
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



unfused full-length Therapeutic protein. Wien the Therapeutic protein
portion of the albumn fusion proteinis an analog, a variant, or is

ot herw sewealwms@®@8s or does not 25 include the conpl ete seqiremaBoFmn3xdt hat
protein, the prolongation of therapeutic activity nay alternatively be
conpared to the unfused equival ent of thas anal og, variant, altered
peptide or inconplete sequence. As an exanple, an al bum n fusion protein of
the invention may retain greater than about 100% of the therapeutic
activity, orartgrsat gen-lindngbxampld,069%5hetappasic pROSE” 130 Ptoteit Ot o5 ugFAtoof

t he therapeu riect 3% ac[ti Vi ter oL a .standaréi when .subj ected to the sane
storage and RSHPNE ObRMCHPEHsT 48oaNp O3 HEB OSSP | B03/ 00433 25 t he
standard when conparedd erein,Jtti@BpdutiTRcHGIYI or HBHEOUST mdyt refd BOieEcthigt the
t herapeutic acti vi tfy depends on the The_r%geeuti C protein"s stability, and
may be bel owWhesroghfeatnis| gonpisteat wath & dssirahde shesansuiel quiromer i hemharherraigeut i ¢
activity gengiai ) | i LCrACtl Vity
ahen’ stor hge bocanion ot nonufiah A ISbER ORES e SR IRANAL “TREipbolk

pr ol onged or agitigndedbs hehfurtd frevias oeiuhiibiot ddr byampleo degableasffeek inanded

therapeutic activity may retajin greater than about 50% of the _therapeutic
activity, ab®ieyesod; Ceﬂog)étu%wu%» g% GF R TER %SP?@/St%%F%WIYCa%@&% ty
of the equi V%.%]:AmI diid BREAREM deSclati g le Ahen subjected to the sane
condi tions. io Ther efp utPchr ot e%[{:’nse ?61:5 estat eda\egbove, an al bum n fusion
protein of the i nEeanples of ongnl swsysaincludastut ase hotlgmend tqrthesardeacribedf ina

Therapeutic protein and at |east fragnent _or variant of human serum
2l bum e i BiTaRe 20 uPletaiop faha: SHOLHELY biosaneen O rEEToNe DR s ed
herein, "Thegapeiyst CleBdrffel i tht 95 @EDHIdOhSBinaNThOYBNGS ir%gérﬂ:@isbdrt AfBtundo?

pepti de, such as endostatin (including restin, al est canstatin and

tunstatin), aegtivitfrexniitads bprthe dnsiamtgoteiner fothe mawitivg oy oy nmaswed, for
t her apeuti c and/ ivities; ostatin, or .fragnment S.00

vari ants. t her B HR PGS oREoBRE b ErHBr gt o iseeriied BT Ba
activities, alphasthetiufoR pritcREMEALS t@_rinMB_ftiaﬁQfoEeﬁéB%F 8P theiN@Ylith %o ARBILAT
nore therapeutic and/or biological activities, kringle 5 or fragnents or
vari ant s120 therrampwihay prjiferatonr Usbieethesre pspeutsich amdmstersh ao Hhegiebative
activities, %q}-iaﬁgtigée%@grnaxllt{—ltumor 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.

25 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 introducing glycosylation sites, e.g., by



or fragments or variants thereof, having one or nore therapeutic and/or

bi ol ogical activities. Thus an al bum n fusion protein of the invention may
cont ai n awolosmedosm fragnment or variant of a Therapeutic PCEIBIIN0433
Additionally, the term"Therapeutic protein” may refer to the endogenous
or naturally occurring correlate of a Therapeutic 25 protein. Variants

i nclude nmutants, anal ogs, and m netics, gﬁ wel | as horologs, including the
endogenous or naturally occurring correl a’es of a Therapeutic protein. By
a pol ypeptide displaying a "therapeutic activity” or a protein that is
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di sorder. erein, erapeutl activity activity" may re efer to
an activi 5y defadsia BLS. eEltowsmnabm’mphtmml Betidl Hodééﬁﬁ&lﬁ% andeWAp el 79480,

outcone in h S esired effect n no n manmal s or in
ot her speci eg’v %Fé‘%ﬁ?f[%%md Héel?fét’ﬁéﬁfi %g Sl?r{?“iny}nﬁl%ﬁ/a measured in 1/i vo or

invitro. For exanpbR 1 grodeRh haBhexBhisaes 1i5mf Ith%r apBHS @@blmhﬁfeédne%yéﬁdﬂ e.
Such in vitro or _cell culture assays are commonly available for naqéys

Ther apeut i ¢ [ etldierapenisc grodeinipodibn ¢f aralbamin fiBicanprotesn of thesiefentioas s

pubi | cat i ons ShEsAaS FrOCLER Pl By e paPatu oy ab B S ARRATR

and t hoseqdegareniRses BorithiinEX iakigic HRI Biald nbsaibi © ?hghgaﬂeﬁt&n@fvely
anti -tunor act|V|é§ exhi bited by the fusion proteins of the invention may

be measured, cptist efkalpl dhetgpewis projeipemplsewledol @ frgmentags apsiants thereods
those descri b%ﬁexj& éuef c’bro%é’[bh hasﬁ | Ie?éﬁ [nSay ref#%lt{?& t§ ﬁ%ﬁ&&?dualﬂ'j\l}gfa@ut

i nhi bi t anglogene eir a I unor

proliferati oprotklai Iﬂglebllﬂes(ﬁs dsfsayisby ﬂmCdilmlaaraameiquSno@sOthﬁﬁaMe |fedink ige CAS
anti-angi ogeni¢c or anti-tumpr activity that the fusion proteins exhibit
agai nst a gi #8% Ganbaplk asegssign erksrs Aedo trhepHisegtoup §fr dbapprittic proteins

corresponsi ngsdQiatqEh aapﬁ%ﬂ Fnét Béﬁfcrbrgf%fr} hQfkcBfe @Bclosed in this column. The

information associated with each of these entries are each incorporated by reference in
their entireties, particularly with respect to the amino acid sequences described
therein. The “PCT/Patent Reference” column provides U.S. Patent numbers, or PCT
International 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
"PCT/Patent 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



al bumn fusion protein of the invention may be nodified by the attachnent
of one or 20 nore oligosaccharide groups. The nodification, referred to as
gl ycosyl awom/oe@ah dramatically affect the physical propePCraBoanfo43x ot ei ns
and can be inportant in protein stability, secretion, and |ocalization.
Such nodifications are described in det281 in U S. Provisional Application
Serial No. 60/355,547 and WO 01/79480, which are incorporated herein by
reference. 25 Therapeutic proteins corresponding to a Therapeutl C protein

portion of Y& the mﬁﬁ%ﬁ?uﬁ%’r%ﬁnﬁ??}?@l% Bich plethe pelersnresrciteddn i TReevamhal ogs
and vari antIﬁerng 1607 colln  BE u§ alteaa% 9}&%91%% A% 1 @B aEnt%&esor or e
sites is altered as a result o manlp atiron(s) of thei nucl ei ¢ acrd
sequence, Ipartidwbarhowith caspbctitothettdesdripttioayof ﬁreaesmﬁvem'mty assaydhsacri'b@d@m her
conditions of their expr ion. For exa cosyl atign 30 OMers ma
ooy oducediny e htutce R S ek Bim iR I ai e R EonesPARERS "y
03/ 066085 RETIoLBARRIG3 Thd PP Rk hifchth P coleh deaktiiek EA0dAGIdrs,

resi dues, such as substitution of glutam ne for asparagine,

ung| ycosyl NG T r epwlitsing athet macyt bﬁ rtseatmly Hyevepiadel Baghobsd, eoapa@glsqnﬁtyd bhe

proteins in.host e 1 not cos Iate n E .coli or
Bl yoosy! at | BRTGEPIE R Saat o elpiin BuGF BB B hudinde sPwTiuts pec
in nore 5 dﬁ{e?dﬂeutlapfé,t@n}d?pmwl onal Application Serial No. 60/355,547 and
WO 01/79480, which are incorporated by reference, and are known in the
art. Table 1 provides a non-exhaustive |list of Therapeutic proteins that

correspond to a Therapeutic protein EBPiei]on of an al bum n fusion protein
of the i nvention. The. "Therapeutic Protein X' colum. discloses Therapeutic

prot ei n nol|Betapasict of ¢H¥7\i§ﬁ‘tbv Bigogient ArfiviEses JRpvatREMisatians ent | £ iPrefeyrcd
s Profelp X X i

brand nane;s _ —aJ-LaLnat—l-ueLy-—ggna-sl—gLr—LhaL—I&&‘L%ﬁS%&—F
pr ot ei n no|@dwfEn o Usé85l’4?(§ et eyar i an‘%ﬁ W ]0@000)(3 ﬁdﬁ) Selidfprgeraing) x-
as used herein may|t@t&r’ gl t| tr‘an@%ge%fpjpeipﬂ Pg%‘gﬁ N PGt ei n

nol ecul e (as defingd by the Owiﬁ seq é‘g) 8 ﬁé‘gl §Se?r? m t he CAS
and Genbanks aceesSimsberfi, O 1O the HﬁétaF B8 E e ang eT BRI and
pl’ ot e! ns 1‘) ssocl %Sg 7\é\ASt h '?antgahéﬁgé}mg_p%ﬁ@ep%wst%ls cQk&d 13:1FRh RCU cgncg| SC ed
in this colum. The | nfornamlla@ﬁpﬁgsg@@l ated wth each of these|entries are

each incorporated py referengoviof tumors

Kringle 5 |US 5854221 These are Cao et al. (1996) J. Biological Solid tumors and
antiangiogenic peptides |Chemistry 271, 46: 29461-29467; |cancer
that suppress the Cao et al. (1997) J. Biological
growth of tumors Chemistry 272, 36: 22924-22928;

Lu et al. (1999) Biochem.
Biophysical Research
Communications, 258, 668-673

10
In various embodiments, the albumin fusion proteins of the invention 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
15  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
variants of the reference sequence and are capable of the therapeutic activity and/or
biologic activity of the corresponding Therapeutic protein disclosed in “Biological

20 Activity” column of Table 1.



their entireties, particularly with respect to the am no acid sequences
described therein. The "PCT/ Patent Reference" columm provides U S. Patent
nunber s, WO 0BQA6083 nt er nat i onal Publ i cati on Nunbers correspomdBospouss pat ent s
and/ or published patent 20 applications that describe the Therapeutic
protein nol ecul e. Each of the patents and/or published patent applications
cited in the "PCT/ Patent Reference" colum are herein incorporated by
reference in their entireties. In partifﬁlar, the ami no acid sequences of
t he specified polypeptide set forth in e sequence listing of each cited
"PCT/ Pat ent Reference", the variants of these am no acid sequences
(nutatlonsqhﬁ e, ;s 8, 'ﬂgple in the detail ed
descri pti omof ; —,_the therapeutic

i ndi cations set_; P Sfor exanple in the detailed description of each
cited "PCT/ Pat ent erence", and the activity assays for the specified
pol ypepti de set Tigy phesedt inhentdmt &l ﬁ&dleclemcemeﬁtuooﬁagrands raf’r the p&rdmpmtlarl Y,

t he exanpl es of each _cited "PCT/ Patent Refere f are incorporate ereln
by 30 ref ermsptedns deperibeg;ipghleclaplbygin pratins, H@Frﬁlbé‘@“é’é FRRs PR edsoRfi

activitises ﬂ§éﬁﬁh@t6d WO 03/ 066085 PCT/IBOS/OO433 28 with the Therapeutic
protein nDIec e. Each of the references cited in the "Rel evant

| nf or mati on" col Evan iﬁldeleﬁem of ond mmopaoamimedxcidy fromf dredidgeniinug ¢fed protein

entireties, articu with respect to th tion he respective
Sot vty sues RibasotiBhatbn b 10k eTIDE oF e tuea A LaieeS ot e, TiFareihe
exanpl €) 1 gfoR5S ayhiigint 8teﬁp &SP ARINTA f§s19ﬁ 9&&&&10%@3%&%&%(: abBQities
"Preferred ‘I ndi cation Y' colum descri bes di sease, disorders, and/or

condi ti ons dnuéir fegtionel actizdiesds.g pb@d@@éd@tl\dtl@@ Abiisscito multmﬂzﬁmbalmdo by

Ther apeuyt i rotei n, X or usi on eln of th

conpr i 211% Ct%{gd’? BPadneY Etalgp%feg?lﬂe& %)%rr%aglr? © Pttty #ﬁ@fyfﬁgﬁf g f Pat ent
Bi ol ogi cal orhinkl §3lefRRlsay andudBulliios %‘iﬂcm(bsadﬁ'bﬁal% k@gkh ReOkBrNthY cBﬁfﬁdftence

I ndication Y Endostatin US5854205, These are Simet al. (2000) Cancer and

Solid tunores Jaant:nle Voor1 6666 mim@@hg%g@wr@l.vp@ﬁt beastained axhansiess Fsni Bas
19: 181-190, mg%rrll f tth arte51 \lf PLEIR thr%pphea @%%ept &98{%) re%ﬁrfrgﬁsﬁl%rﬁh

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
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 (i.e., serum



growt h of tunors 59:189-197 Angi ostatin US5885795, These are Simet al.
(2000) Cancer and Solid tunors and US5792845 anti angi ogeni ¢ pepti des

Met ast asiwORew6@ss 19: 181- 190 cancer that suppress the grPomIROf0433unDr s
Kringle 5 US 5854221 These are Cao et al. (1996) J. Biological Solid tunors
and antiangi ogenic peptides Chem stry 271, 46: 29461-29467; cancer that
suppress the Cao et al. (1997) J. Biological growh of tunmors Chem stry
272, 36: 22924-22928; Lu et al. (1999)°Bi ochem Bi ophysical Research
Connunications 258, 668-673 10 In various enbodi nents, the al bum n fusion
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bi ol ogi c achisfitioy. of the Therapeutl C protein corresponding to the
Therapeutic protein portion of the album n fusion protein |isted in the 15
correspondi ng r OBV abiagments ofadbungn dusion peoteips of Bigi igugntingt ingludy’ 'th%md
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t herapeutical 'y active protein portions o e al uasion pro e|ns of
t he i nvént |cba:h:tafk érofr dgmemi® Grminar ofatiesalbiminh éusicef prossine Beguedagidand are

capable of the,.th tIVI and/ or (f ol.o |c activity of the
corresponditg dfﬂ%ﬁ%?ﬁgﬁ‘%ﬁﬂ?epﬁ ?%‘ier? i DEPBEEEC GHPRal 20 Activity"
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Pol ynucl eotide Fragnents and Variants Fragnents The present Invention is
further d|ﬁh@f@@nnun$Kméhﬁwmsn®kﬁmheﬁmhwﬁapéutpndeﬁﬁgueﬂhaagesmnmbamlln

;I_ﬁ\t;leﬁt Il Onal bld/m O 52l ok gllbumin EJil)rr]o /el%s resutItLé 1n modS ILlcanoip r(c))rt cl)srslso one 01 m01e

10  biological functions of the protein, other functional activities (e.g., biological
activities, ability to multimerize, ability to 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 to antibodies which recognize the complete or mature
forms of the polypeptide 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 deleted from the carboxy terminus of the amino acid 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 polypeptides 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



Even if deletion of one or nore amno acids fromthe N-term nus of a
protein results in nodification or | oss of one or nore biological

funct i onswofosb®sTher apeuti c protein, album n protein, amdraBoziossn n
fusion protein, other Therapeutic activities and/or functional activities
(e.g., biological activities, ability to_nultinerize, ability to 10 bind a
| igand) may still be retained. For exarrpl?’é, the ability of pol ypeptides
with NN terminal deletions to induce and/or bind to anti bodies which

[ h ] f f_th I id I il
e retai ned GhoR et oy pte TR Elea B The 2 po s R RS Bl o ARES Dt

pol ypepti de arventi@noved fromthe N- term nus. Wiether a particul ar

pol ypeptide | acking N-term nal _residues of a conplete 15 pol ypepti de
retai ns such i mulbPEGHELa&; 9f theesbavgrdaserbad Y- 96 Crésravinal rristetions canttiene

nmet hods descghliggledab e[%1ﬂd1§é%da Qghgpy (?—?e&xéﬂ%}f@gie&& bSeRhE pé%?ip%’]@i%g.te dél n Li kely

that a nutein wth a large nunber o termna
resi dues ey Thetepéutic soiem lefentedgo oaTatde 1j omxnogehbumincd . ySEQED. NO &) 2@t |
pepti des co Oél%d of .as few as i X _am.n afgli d residues may_ often evoke an

i mune respo U RSB RIPIEGH QIf,ﬂ?“F Fﬁ’ﬁﬂté?iﬁs F 1vepHen alse prgvadesehweptides

cor r espondi NHaifg dne TEIHBRE Ulrifo REQS QlelbtRP HobP Do HRNaAlHRUMD tﬁeué%n‘%xyl
protein of the invention, include the full length protein as well as

pol ypept i destanaviingolynuclestidesreaceding dhese pobipepiédesfaromisot trecaipassed thor thienus
of the am noina\\,gitgonsequence of the reference polypeptide (e.g., a
Ther apeutic pro?el n as disclosed in Table 1). Pol ynucl eoti des encodi ng

these 2f) pol ypepﬂ“hé'?ﬁeséﬁt%p@li@é@ioﬂﬁ@_@I@B@%%@t@d Ry ptdi@nd E'é‘rﬁﬁhir%rboh?ﬂépﬁg@g & on,
fragnents of serum al bum n pol¥pept| des corresponding to an  al’bum n
protei n portleast @a80%! B AOYou9Pbm 9pVetddln W6 th@9¥nidenti¢adrio ai rebirerbe t he

full length i |1, as po epti.des having one, or.nore residues
del eted fronf @&gép%éireﬁ %(%)lu B miSirs aoJTH?[} Ul 1?{8{16 i ¥ q%BW@Bl (?f&?lﬁeor an
reference pohlppept figeord brotsin oFeheI MWEHOS/ 266685 hBeH | BUR D483 theRQf. In

al bum n). Pol ynucl eoti des encodi ng these pol ypeptides are al so enconpassed
by the i nveffRoembadipesirethe appla@wgrr@ml% diggcted ouprpisinsupsmpaispreqrodynestidés athe

Ip(r;?lsgtelpﬂg deisf%%%at\ljlgﬁoég roilgralje%’]:)r@b%ﬁlrgﬁ/r%}e 26%'{12 g’ﬁ%,n JSU/OSi an 99‘%0ti einrt]ica S48 Je%eré’j‘nsce
polypeptides having the amino acid sequence of N- and C-terminal deletions as
described above. Polynucleotides 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 functional activity (e.g. biological activity) of the polypeptide
sequence of the Therapeutic protein or serum albumin protein of which the amino

acid sequence is a fragment.
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.



5 deleted fromthe am no term nus of the al bumn fusion protein.

Pol ynucl eoti des encodi ng these pol ypeptides are al so enconpassed by the

i nvent i orwOAB®@085 menti oned above, even if del etion of oMETABIIWAI am no
acids from the N-termnus or Gtermnus of a reference polypeptide (e.g.,
a Therapeutic protein and/or serumal bumin protein) results in

nodi fi cation or |oss of one or nore 10 g ol ogi cal functions of the protein,
ot her functional activities (e.g., biol 8i cal activities, ability to

mul timerize, ability to bind a |ligand) and/or Therapeutic activities may
still be retaineg,kpf exanple the ability of polypeptides with C-term na
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protein of the invention a. Therapeutic protein referred to in Table
1). Pol ynuef @St%%%manero@lbwam ﬂ@@@ meﬁ%@éﬁeﬂaéén SeBICAsS BORFe dAgIARAEE by
the inventi dgi.td » en I ] es
havi ng one gl%ter%?eeg %Ig rtgés}l %Mﬁ% ggﬁg; e%f ?%ﬁ% h%g%rg{nb%og?‘?ea?l%ﬁn%%#g

am no ath d fisguepoecinfofghe ahveutiom reppeatietin, bair rewxpmgdat rigast oome fiazlchionaln

protein porti f an al bum n fysio r ot ei t he i.nvent serum
al buni n) . C@?ﬁj eé%%emwrmdffﬂﬁw? hés&: ﬁoﬁ}?f?é’ﬁ‘c“i“dé%“‘éﬁyean P%&lﬁﬂ@ﬁ%}passed

by the invention. as'\@ieagye%rm Remk %ﬁﬁf A'cﬁvgm b&ﬂmﬁrﬁf‘/’f?&é 15%%1%9&&36@165

havi ng one or nbre 30 residues de ted fromthe car m nus of an
al bum n fUSﬁBnMWﬂ@bemmlofoﬁhewMEmQGWﬂ6@@85&?@?&&80@/®aﬂﬁﬁsm@kﬂmnﬂbmmwon

Pol ynucl eot i.de odi ng these p e es are SO enco d by the
i nv)e/ntl on. s1m1lsar 8 In many regions, 1 8e1%PcaP to the amino ac1 sequence 0 ’?ﬁerapgut

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



In addi tion, any of the above described N- or C-termnal deletions can be
conbined to produce a N and C-term nal del eted reference pol ypeptide
(e.g., awboJhewspeutic protein referred to in Table 1, oPCTaBemoaidouMm n
(e.g., SEQ ID NO 18), or an al bumn fusion protein of the invention). The
i nvention al so provides pol ypeptides Baving one or nore amino acids

del eted fromboth the am no and the carboxyl termni. Polynucleotides

encodi ng t hese, pol_a:%? ti qes are al so enconpassed by the invention. 10 The
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98% or 99%niHBNkir@abntt @ndR{BE §06S hyBAHYRER td EifteNBYEIUDNYE i HXN Sodind
sequence of N- and C-termnal deletions as described above.

Pol ynucl eotllgade/Sndigal siateHO8E) pbilyqye gf idgersen felsaiss tollomesd iyayseet mpie t he

i nvention. r. I t} n f. the knvention are.fra nt.s
conpri si ngW%}%% nig'qg? ? ggh%? %’véeIPg,gpgbé)ﬁg Pgtd F%ragso ?&ﬁgé}, hho rgg}ea Sgglgﬁ%tnce
that di spl aysidzaherapgitiohe whithtarykigwviandhede JfURCl ih Aodrt aet,iféi Eyanide,o.
bi ol ogi cal act.i vi t%\% of the pol égepti de sequence of the Therapeutic
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but not neééssard 2.y033eRdlyaadleotides emadagtthasetpp lygleptides apohlypepdontesadd t he

present invention. The biological activity of the fragments may include an

i nproved dBE{RedBVEIMvity, or a decreased undesirable activity. WO

03/ 066085 PCT/ | : ri . i - oof ef L.y | eoti de

or nucleic aci dﬁgig)% P g‘??%ldgr%gr\ﬁ\@ %lgé%glgn%gd sfibncd RIELS, P eRaufifcy 055
“identical” to a query amino acid sequence of the present invention, it is intended that

15  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

20  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.

25 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
the Therapeutic protein portion of the albumin fusion protein or the albumin portion
of the albumin fusion protein), can be determined conventionally using known

30 computer programs. Such programs and methods of using them are described, e.g., in



nucl eic acid or pol ypeptide, but retaining essential properties thereof.
Cenerally, variants are overall closely simlar, and, in many regions,
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thereof), albumn proteins (e.g., SEQ ID NO 18 or fragnents or variants

t hereof ) comrelisehdergy varetn Rl 4apens A Zprie vetimizepndpn supighsiem fail dparfieulfusi on
protein of t i ti . 1. f SO r ins_. .t-he j nvention.
B agment o of OrebES spdihs R Bl BLRNL D M3HRARE By inicflnad MRl B <
descri bed hesgjeadt.orBEicbher pol ypepti des enconpassed by the invention are 30
pol ypepti des encqoded by pol ynucl eoti des which hybridi ze to the conpl enent

of a WO 03/ 0660850 pagitepempbedimsat, agaplynucleotide encoding an albumin portion of an
15 albumin fusion protein of the invention is optimized for expression in yeast or

mammalian cells. In yet 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



nucl ei ¢ acid nol ecul e encodi ng an am no aci d sequence of the invention
under stringent hybridization conditions (e.g., hybridization to filter
bound DNAVD3®660880di um chl ori de/ Sodium citrate (SSC) at @bBaBOA®4IBegr ees
Cel sius, followed by one or nore washes in 0.2X SSC, 0.1% SDS at about 50
- 65 degrees Celsius), under 5 highly stringent conditions ' (e. g.,
hybridi zation to filter bound DNA in 6X \%gdi um chloride/Sodiumcitrate
(SSC) at about 45 degrees Celsius, followed by one or nore washes in O 1X
SSC, 0.2% SDS at about 68 degrees Cel sius), or under other stringent

hybri di zati op,.c 1.1 L.Ons Lch 0S f skill in.the art (see,
for exanple, ﬁleAS@%@%@FPWb@t P gllttl% %ggt\sﬁ@ gﬂ%@}%@l (Bﬁ?tr%élntp Olbtlroélt 38%? Piygent
Mol ecul ar Bi hytoglizatiGheenditionpadddsstbedtheassoci ates, Inc., and John Wley &

Sons Inc., New York, at_pages 6.3,1 - 6.3.6 and 2.10.3). Pol ynucl eoti des
encodi ng t hese pohﬁ)‘éB‘%‘Pg%’gﬁépgoa%@tam&?%ﬁ enggdinge Thes@nsutiodrotep a

pol ypepti de ?&Yﬂoﬁ Of R aPThR fRFd TP RMIENGE i@&e}pﬁ?ﬁa& nof JmGEeH aqten%a%%llyt

"identical" to a query amno acid sequence o0 e present |Invention, is
i nt ended X haeonsis of He antundlyacicursegisgneeeait thiiellsudgjeatit ppakinpdphifdehérs

identical to_the.,.query sequen except that the subject poly tide .
sequence mayerflﬁ%qlﬁlgg{’ .LRSJ%flﬂlCFeiO@gesaﬁ?W ey alwlﬂrpé?éeghgo’g’ém gﬁgﬁaﬂ@@%}m no
aci ds of t hefiglogr prodTh T el BhveR#L A6 Enot | ddnrREr or WRESSHvAID QRERI Bfathe
pol ypepti de having an am no acid sequence at |east 95% i1 dentical to a

query am no By cepsurig seqrenes 5% abumine pentéino Iacind aktersitiee smbndinteat,
subject 20 s be .inserted,.. del.eted, .or .substituted with anot her
ani no aci d. ﬁ(ﬂg@qgoetl{at%%eﬂ?lécﬂdbn anp%l_glfrpi@dfﬁgf)gpéﬁ%lg of P{?:Igflo_r?a %cg_(’cappgtse,t he
ani no- orQ casmbgliyndtiiely d@lsist pOIhé henml§focthi@ingeki@e & f @”I‘Hé?ap%ﬁﬁg pEstéiyence
or anywhere between those term npal positions, interspersed either

i ndi vi dual | yPEHBRET esllimeia profeliRoriest er ence sequence or in one or nore
conti guous groupsyW.t hi {3, fere sequence. 25 As a practical. matter,
whet her any parti Icn\tlj\%&a?ddg%%}gg%]t%f)%gl eiﬁg%%? %ﬁ%rgg?u%éd%ﬁegb%ay %§§%GCT§§(%OD§§%
96% 97% 98fndsmPRPtidelehiyCiayl bibPanri, a MheteaNBEbe AdEuaRIIPOcaGing wisegpence
of an al bum n fusion protein of the invention or a fragnment thereof (such
as the TherBP8H4OlgEot ei n portion of the al bunin fusion protein or the

oo B9, R LB 5 DR e SRS S T
of using thesevarat allesatei foeds of aggeneidtcupying 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
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) (KGF variants) and Dobeli et al., J. Biotechnology 7:199-216
(1988) (interferon gamma variants).

Moreover, ample evidence demonstrates that variants often retain a biological

activity similar to that of the naturally occurring protein (e.g., Gayle et al., J. Biol.

30 Chem. 268:22105-22111 (1993) (IL-1a variants)). Furthermore, even if deleting one



WO 03/ 066085 PCT/1B03/00433 34 U.S. Provisional Application Ser. No.

60/ 355, 547 and WD 01/79480 (pp. 41-43), which are incorporated by

ref er encewbasm®sdass and are well known in the art. The pol yRraEBat(0d33
variants of the invention may contain alterations in the coding regions,
non- codi ng regions, or both. Polynucleotide variants include those 5
containing alterations which produce silent substitutions, additions, or
del etions, but do not alter the properti or activities of the encoded
pol ypeptide. Such nucleotide variants may be produced by sil ent

substitutio : . i ode.,. Pol.ypept i.de
variants i ngﬁ u &é&%t ogéql%lnﬂ\%gl cﬁﬂﬁaggtse%ﬁgg%ggﬁgf@s@sto &P O&?ﬁ?ep%légéjgstuhﬁrlp 30,
| ess than 20podifisatidnhanlodd of onhe Br Bihre Hidlbgichl- ABctidnsSother biblriediaeavidies ds

are 10 substituted delete or added i pn_any_ conbi nation. Pol ynucl eoti de
vari ants caﬁnWeStﬁg]?WE?é‘ée&l- ?F(ﬂr exaple; %Fﬁb’élﬁy pendelpidon warignt torigdegstand{oz éo codon

expression fighg Qnﬂ?&fd'é:scxiéﬁi@ﬁ rec!?)%ﬁitze (EDANIKE %jr%}pglrﬂil El{&l@ﬁﬁ%%ﬁbﬁ% Leesr those

preferred by a mcrobial host, “such as, yeas
enbodi neft , tharpdiey magdraptafdde ensidaisngf dre sdcbated foporntd edmefedaftomlhealNbum n

fusion protein.of the inventi iS optimzed for expression in yeast or

mammal i an cef &Yy i @étFH@HBf‘h&?heél?'Pﬂi@dP%ﬂﬁ?r %‘_’%‘Eﬂﬂ}‘ﬁﬁéﬁ‘%ﬁtg He Oér%’??&inﬁﬂl a

Ther apeut i ¢ rp§i@kedioT aRR6tkinaBtadfs sabh AhRHAIRn{USHORPEAL ll%lhdfil}%e a&&n}iﬁéﬂeﬁ? Ion
i ano

is optimzed for expression in yeast or manmalian cells.” In st t her
enbodi nent , rautiggongthady aseiibrel hemeindnd gtharvia¢ buwminfthseon protein of the

invention is optiw.zed, for 0 e essign,in yeast. or manmal i.a ells. In
an al ternati vepe odi ment Ve %%d%l%li%rpt"ilﬁ]l@eédpégp?ﬁﬁi@I L1 “g‘ﬁ%b MNY &
Ther apeubi ¢ fpf@ioabNa@Bityi @Y. ObioRskichl RUIFIR EMFbOhPIRLEE 'acﬁ’\‘;it}l).hﬁlni Ry@ef i on

does not hybridize to the wld type polynucleotide encoding'the
Ther apeut i ¢ eprhodenents heinveniion; prgeides mgtiantdpL albimoin Ssimi protamss thst besca i bed

herein. In rhodi codon tim zed. pol ynucl eoti d

encodi ng an%‘ﬁ‘%ﬁ)&rﬁgﬁgcﬁwi @#ﬁ@@%@f%ﬁw% ?Q?Z&other%?%{cg?%x’ﬁ?' > PYfi ‘?Sng’éhti on
does not hyhiiscitisz i ehet TBiolviglod] Aypeityotonnts e Tubldel ) 8RGQABEREpontH BhdHF N
protein under stringent hybridization conditions as described herein. In

anot her embddRPIRlOZIsalEHdH thasancniis aetiibesyoefube dberapautismsoiginmepreesperdingri n
fusion 15 ¢ 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 invention 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.



protein of the invention does not hybridize to the wild type pol ynucl eoti de
encodi ng WO 03/ 066085 PCT/ |1 B03/00433 35 the Therapeutic protein portin or
t he al bunwo opioedoes n porti on under stringent hybridizati oRCTORa/dUIBNS as
descri bed herein. In an additional enbodi nent, polynucl eotides encoding a
Therapeutic protein portion of an albun%n fusion protein of the invention
do not conprise, or alternatively 5 con 7 st of, the naturally occurring
sequence of that Therapeutic protein. In a further enbodi nent,

pol ynucl eoti des epcodin n albumn protein portion of an_.album.n fusion
brotein of the i mosnoFofedBnRet omafide 2 Rl oy “bbiily &3 Ohe
natural |y ocaktitufiens EOMSAGEOrS fFurd o it ut® KBl dinb Acidchah iR ranatikyie to be
enbodi nent, pol ynucl eoti des encodi ng an al bumin fusion protein of the

i nventi on doPSBESSEENSCRERIN appne Acig) RAsitieas iy Eleypretsisi Eor efampleenpdtburial| v
occurring se ] L in. Al . i.n.protein
oot o) o SRR bR DSBS UG O nP R O LB 06

sel ect ed 5f r othains, rwingean fpept fedmrds bf aswyfaby dideophninsngre gsndrdibr econsdrledoe no

naturally occuring wild type polynucleotjde, 15 Naturally occurrin
vari ants ar evV O8I t‘DISTalteé‘Iy‘?O@S?Fg{?ti‘ 1aino agidpupgitagionsgnypye Bffp?ac%\?étr the

alternate f UpVi-g ien C msae &fnan
or gani sm (O(fte1 e??% IO? %\?\fpr?%% %ier% aé}%%ﬁ‘givyklg%% %(E)Hngl,e’ %@5\}, Yor k (0%9%%)) .

These al | el hyalrarad i rasitigesc Ser. wat hat replacheentt bt theohoitia clesidtiésd A spreahl oGlu;
ol ypepti de | evel and e i.ncluded in th esent i nvention, . .

Rt op bt vel SPIaene T e A aeStiies dbryans Gl Somagrmess o b patis cesidtss

nut agenegi s LRCMICIURS 191, Bpl4HehRAL of Y BRaSic 1d8ili0s BROWDyehAOHS @hd

protein engineering and reconbi nant DNA technol ogy, variants may be
gener at ed t oreplaperoens of theamadk-sizdreansing ragids éé, ster.clsiroilet, laed Ghpl ypept i des of

del et ed 1 rom { he REVESFOREE B Cah B ARSI e BT pRErT HEB IPYEUgP esent
om0t Bl e o, (1000 (KOt Al o) A “Bobel |
et al., J. Biminechidorsidyesy vheg-tha gibstitioBminy acidreudusy npymranayardtRAwOsy .
15 encoded by the genetic code, or (ii) polypeptides containing substitutions 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



Mor eover, anple evidence denonstrates that variants often retain a

bi ol ogical activity simlar to that of the naturally occurring protein
(e.g., Gawbesmeteoss ., J. Biol. 30 Chem 268:22105-22111 (2e%3Boydou33 a
variants)). Furthernore, even if deleting one WO 03/066085 PCT/|B03/00433
36 or nore amino acids fromthe Ntermnus or Cterm nus of a polypeptide
results in nodification or |oss of one 8% nore biol ogi cal functions, other
biological activities may still be retained. For exanple, the ability of a
del etion variant La .induce and/or .to. bi nti bodi es ich gnj ze. the
secreted for aP? GRE 11318501’”«?F%ihﬁ]§6n \%jlﬁgﬂf F}'é@gn §erﬂlﬁbﬁl\g?l naéi%&’f Eﬁf?‘l’B  t he
resi dues of FheorSpoieh od theoimbm@ion, HABRWEthel fMdnReoMNvarla8fshdeS -9r5-10, 5-
C-term nus. \Wether a particul ar poI ypeptide 1acking N or C-term nal

resi dues of & protli H-peter A8-190ciminmasishaiiducaediiions, esnbstitipandindjohe
det er m nEd b 61 {lg&t I on @ﬁ?%ﬁd dT%S ?ﬁ gi%rerﬁ%é eémmo 910 8t \E}eg‘i‘u%mg%essk% Cgﬁtalﬁabgea

art. Thus, the 1nven |nc €s pol ypept i de

10 functi @nabm@@dllmﬂntsy t{ecarg@ine abidodubglitdfdnsadt icyndeyvating/ dlucldheha@eetidoding
activity). In further _enbodinments the jnvention provides variants of

al buni n” f usi HifspPoyReRtides Arsralypapeompassehly therayentieri vity (e.g., bi ol ogi cal
activity and/or t gt aRaidhadact %Hag%éserﬁliﬁ #Pn! A be WALORACH dlinbRids

"Bi ol ogl cal Activity’ m in at corresponds to one or
bi ol ogi cal apdhat t¢ keclapdhdri by pepiidd ﬂ)nmts of ménkfidhgrepfidaltioadpriot epeptlde

o PO S e PobiBreb et ey GT GRCATIED G108 0Giet HRGhE PO ne eGfed AR afidheat s,
and subs{gt utrheng S5y %a&mn@p@oer&bamedt%g&m@f &ty 4l ﬁ%c%&%}ggs% ﬁqc%{t SO

as have little effect on activity er enbodi
t he i nventi onamﬁate)nabm@evsamg,vca bg LdiEmmalhtmonhﬁcath techmigeesy athioche are well

substituti on |s inte wa t.hin su as_repl cerrent of
the ali phatl g‘l'e ?ﬂc'jl SP@" Hﬁﬁ%}fgagﬁl?sd%‘ %PSVSTIgeq_’éﬁbaéffdteﬁsé‘ r'8glP¥Cenent
of the hydr O&é’tlillécﬁﬁioﬁélglsapﬁerasm Dy a VERIAERITEREcafh Et@?&t@&' Cﬂ/{%dﬂ{fﬁ%&ﬂées
Asp and G u; replacement of the amde residues Asn and G n, replacenent of

the basic rewi ansammhermrga pelydepids; lnpbl}d[r@cthcrpnptl@fbaph@m; thestriioo redi dues
e s o0ae T 08 SBARPIE Ry AR TS haRoe om0 855 A
si | ent am nOty'}\)@'o@ modification may be present in the 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-carboxylation, glycosylation, GPI anchor formation, hydroxylation,
iodination, methylation, myristylation, oxidation, pegylation, proteolytic processing,
phosphorylation, prenylation, racemization, selenoylation, sulfation, transfer-RNA

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



substitutions is provided, for exanple, in Bowe et al., "Deciphering the
Message in Protein Sequences: Tolerance to Amino Acid Substitutions,”

Sci ence M0:.0380H81310 (1990), wherein the authors indi caPeTtiBedoosdser e are
two main strategies for studying the tolerance of an am no acid sequence
to change. WO 03/066085 PCT/1B03/00433 37 As the authors state, proteins
are surprisingly tolerant of amno acid ubstitutions. The authors further
i ndi cate which am no acid changes are Ii%ely to be perm ssive at certain
am no acid positions in the protein. For exanple, nost buried (within the

tertiary structurgfferhbR, Rh&hRhN n@dibs"@apWedcd@idndyesatRalitd eheampaliar
side 5 chains, whereas few features of surface side chains are general ly

conserved. fvbioaoweteinst of élmurerdn%@né@reuhancveoramoa@la@cIacspgf@}ﬁg tiupeiianeh or
i nvol ve replacenent of. the h tlc hohi ¢_a a,. Val,
Leu and |1 e: P88t c&éeﬁ%lﬁ’fty fsu? e > Q'drlgg&l 19<gu%§ er @un%gﬁﬁg&ﬂs

repI acenent }@fbtgchﬁomgychoc_?,zme(sg@i;;es Asp and GI u; repI acenent of the am de
resi dues Asn and , replacenent of the basic resi dues %? Lys, {
H s; replacement %#Tﬂteﬁ@O@ls dargettiag readiien 88y Ppfe COVR§LY apftRcre 1O élPﬁjabuml

r epl acenent fﬁgmhﬁlﬁ t%ﬁ'i@lo!f ’d?e' 1{1%11 fbﬁ'tg(?m gt' ad§pe@§ﬁ% fuI%ﬁfonalT & bloftggfcal @d@fi’ntgt

Besi des conservati ve am no aC| tuti‘on, variants e present

i ?ventl on |mthud@1](mr)st4galspp@ﬁt itybes, tesomt gipas mgarsxtda%altaummm By dinestiog nor e
of the non- c nserv amno a resi dues, where substitu am np acid
resi dues may? ‘E#m’ﬁ?a S’f?@t prB@”@n%fl %‘f{ BNEIGR dhe At O%E%Pg?téﬁﬁ’ebe cha@F?

POl ypept i desrgapt aith B gs;@ Whit0$hfoRBE oPlihe ABESiL fustdCorBfifaoRdEd

resi dues haV|ng a su nt group, or (i) polypeptides which have been
fused wiltoh amv@‘rn@mm@ilﬂeyl tc bajredyatdsinten baaotinadatngripe atbdmis tistonggotgins of

(For exanpl e OIyEE HEnEIIVEoRS & LEOF Boripbseraruish Srhrseatdre | onal
ani no aci ds, ARG dsiod HoteR EXRIPNEntioAMtah %QcEﬁJuga:téd QithlaSgh ot Pptibd®y Such
vari ant pol ypeptides are deened to be within the scope of those skil f/ed in

the art fromsehe tresselhikingsagratsedsnvelkas berxlanan@narpdbwﬁeﬁﬁ@hrd@eeaﬁembwhe

d b
Char ged o nBISPARS TPRICR PR Ry AEE BRab oh RSt K RPb Ot

charact efg st %&10&95&1% of BSi§ cREEH &F@ehOB thH @@t bfiee of the ligand when
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 or 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"),

25  preparation kits (Pierce). Other active portions of antibodies may be obtained by
reduction of the antibodies or antibody fragments into separate heavy and light chains.

Molecules targeted by albumin fusion proteins of the invention/antibody
conjugates or gene fusions can be endothelial cell surface molecules, extracellular matrix
components, for example collagen, fibronectin or laminin, or other blood vessel wall

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



25 pharmaceutical formul ations both reduces activity and increases

cl earance due to the aggregate's inmunogenic activity. See Pinckard et

al ., d i rnwomspecoBImunol . 2: 331- 340 (1967); Robbins et al pCTDBe®izss 36:
838-845 (1987); Celand et al., Crit. Rev. Therapeutic Drug Carrier
Systenms 10: 307-377 (1993). In specific enbodi nents, the pol ypeptides of the
i nvention conprise, or 30 alternatively,™Wconsist of, fragnents or variants
of the am no acid sequence of a WD 03/066085 PCT/1B03/00433 38 Therapeutic

protein descrdi. erej d/ human_serum al bum and/ or - al bum fusion
D ot oi n of ¢ EET e s AR R PR R B Sy, B P o et o'
5- 25, 5-50, cdiDsifhcerrabiindbflanépioteth. 0k hesoelugal dddbddi@NGised th&idotelibions,

and/ or del etions _ when conpared to the reference am no acid sequence. In

certain 5 enbdfyFERe sntigene eded Hldi S Kuprd PylAq Griishhiotshadpgampived to
Nucl ei ¢ aci d@rﬁﬁc(?lgb Qﬂow% Q?P?CR%&-YgﬁﬂtEﬁ%ﬂﬁﬁe@{ostﬂe %%%ﬁg&eq/h% &'E Iﬂfe
ypept | de t he ed” 0

i nvention. The po 0 resent 1 nvention can bée Tonpos

am no acifls thrembegohdineachiwt(Keru by ap@pp2)lé @onduiar 480H 31480, [@ERdndde,
bonds, i.e., peptjde isosteres, and may contajn am no acids other than the
20 gene- enco@?ggﬁ Ayt 9368@4.60 @mﬁ*g aFof t5i égll‘?ﬁo%?%?lﬂ?’%‘%y’%&l% her
nat ur al procge%%gﬁse&{&gﬁleﬁacgggﬁrfacgraﬁﬁ?hgtional processing, or by chem cal
nodi fication techni qgues which are wel known in the art. Such

nmodi fi cati ons ar eTheldndotbsical i doB dsurfacdh amilaculee o swizckd then tangatiag aiibediésedre
nonogr aphs, as |1 as in a vyol um nous. research l.iferature,. i fications
can occur an grecémll?‘“r Iéorb%e@%@ S?Cfginﬁﬁlatﬂfrﬂ%er torféjtng%rﬁlﬁti ﬁé‘)@g@%b‘i‘}_ dYPthe
am no aci@ 1Hofi defethhiBiednsd dalGeaFefifc br 6RO otHBRNEAN typdd  Whiibodye
appreciated that the same type of nodification nmay be presént in the same
or varying dédPedsl gbergieok redogsisesesndothelial gelsein paxitastasiot indlanomiss &4-d/3Gi ven

ool YDEDLI G R, o8 TERI KRGS 5l ol GARLAR AR SRRG 0B
cyclic, w thc@rs, WNDSYt(SBIodRT Reddgnisésy SihiiidableAMher] céls, and aNhesteycl i c
pol ypeptides may result from posttranslation natural processes or nmay be
made by synt hiss do me2IWokie. sunfberi Pioteam ioreoniiniug dadetbeliup. atAmibodias yaisadi on,
ADP- 11 bosyl al o BlTlRk;0 e SONRLERY ABLASAIRIalisd LoVl £M8h5¥D10
(Serotec) and BB11 (Benjamin ef al (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 tumours.
The cytokines IL-1 and TNF stimulate cultured endothelial cells to acquire
25  adhesive properties for various peripheral blood leukocytes in vitro (Bevilaqua, M. et al
(1985) J. Clin. Invest. 76, 2003; Schleimer, R. et al (1986) J. Immunol. 136, 649; Lamas,
A. et al (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



henme noi ety, coval ent attachment of a nucleotide or nucleotide derivative,
covalent attachnment of a lipid or |lipid derivative, coval ent attachnment of
phosphat iwgloBne®Bs ol , 25 cross-1inking, cyclization, disulPCirdBoinomnss
formati on, denethylation, formation of covalent cross-1links, formation of
cysteine, formation of pyroglutamate, fornylation, ganma-carboxyl ation,
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met hyl ati on, nyristylation, oxidation, pegylation, proteolytic processing,
phosphoryl ati on, prenylation, racem zation, selenoylation, sulfation,
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is cloned adjgcenty k& tRe gwq[go;m@g sequence of the |igand when the
ligand is a protein, and the conjugate expressed as a fusion protein. The

targeting agent M@twcmahm}ﬂbﬁdm&éd) crbgr Thﬂtlﬁ@@tw expressgdtany heporfaconf theer eof |
cg Fab o Fkldi (RIRunc kb PSR s MbIRH b Fagomiac, >
2%0 ?th 2&5 a?@lgée\falq Y166k infiREi8E bStheichipSiditsicbessA) fOTthBlceletUfRsofiot ARl

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 cell structures 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. et al (1992) J. Biol. Chem. 267,
6093-6098; Bikfalin, A. ef al (1991) J. Cell. Phys. 149, 50-59; Tischer, E. ef al (1991)
266, 11947-11954; Conn, G. et al (1990) PNAS 87, 2628-2632; Keck, P. ef al (1989)
Science 246, 1309-1312; Leung, D.W. et al (1989) Science 246, 1306-1309); platelet-
derived growth factor (Beitz, J. et al (1991) PNAS 88, 2021-2025); and well as other

30  biomolecules such as transferrin and urokinase (Haddock, R. ef al (1991) J. Biol. Chem.



The active antibody portions, eg Fab or F(ab')2 fragnents of anti bodies,
will retain antigen/target binding but have | ow non-specific binding. Fab
or F(ab')wo oBoegsents may be obtai ned by protease digesti @ol/IBavoogsdanpl e
using immobilised Protein A and pepsin/papain digestion using |nmunoPure
Fab and I mmunoPure F(ab')2 25 preparationkits (Pierce). Ot her active
portions of antibodies may be obtained by reduction of the antibodies or
anti body fragnments into separate heavy and |ight chains. Ml ecul es
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si nusoi dal ot hel |§1 (iel |s, and I F/10 (Serotec) binds to a 250 1cD
surface pr otél PSR 'RYRTHuous endot hel i um Anti bodi es raised to 15 antigens
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chemical cross linking of the moiety, be it a monoclonal antibody or the counter

receptor, 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. et 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. et al (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 nucleotide sequence encoding the albumin 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



VCAM adhesi on protein. Antibody 84H10 (Makgabo, M et al (1988) Nature 331,
86 20 88) recognises the | CAML adhesi on protein. Antibody EN7/58 (Serotec)
recogni sewo oatnsdogens present on inflaned endot hel i um and ®eeTaBVI®43Bdheri ng
to the endothelial cells. Antibody KG//30 recognises a FVIII related
protein on endothelial surfaces of inflanmed tissues and tunours. The
cytokines IL-1 and TNF stinulate cultured endothelial cells to acquire 25
adhesi ve properties for various peripheral blood | eukocytes in vitro
(Bevilaqua, M et al (1985) J. din. Invest. 76, 2003; Schleiner, R et al
(1986) J. Intnunol. 136, 649; Lamas, A. et al (1988) J Imunol. 140, 1500;
Bochner, B. et al (1988) J. din. Invest4381, 1355). This adhesiveness is
associated with the induction on endothelial cells of a nunber of adhesive
nol ecul es, i ncl d|n M. 1, ELAM 1, GW-140 (al so k own as .30 PADGEM or
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(1991) Biochem Biophys. Res. Comm 177, 664-672). ELAM 1 and GW-1

(GWP-140 is (pamslsimRidopikensbEDBE or PACRHRP); recogﬁﬂﬁEqunmmbﬂgen kn@ﬁm as

L X, al 1990 CeI |
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796-798; Polley, M et al (1991) Acad. Sci. USA. 88
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1991) P 8- I i es
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count er r ecegihorobemnzent OBDNBaq@iende).t he respondi ng cel | have been 15 shown
to bl ock |nteract|on of. the conponents necessary for. this cell-cell

recognition and wePHPdieY IR PRIGEES atplatechth gmelgnan deansormadiy rindi on
(for referenggs,if&i@RAY ko 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 entity which is recognised will

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

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

already known, but in any case, with today's techniques in relation to monoclonél

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

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

monoclonal 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



Thus, one aspect of the invention is the provision of a nethod of targeting
an antiangiogenic peptide to the inside of a cell or at cell structures in
a mamual Wg 03aciBii stering a fusion protein of the inventipen/iBe/@4ssammal .
20 Anot her aspect of this invention provides a conjugate of al bum n fusion
proteins of the invention and a noiety%khi ch specifically binds
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CDR regions of mouse antibodies into the framework of human antibodies. IgG class

antibodies are preferred.



15 such as ICAM1, ELAM 1, GW-140 or VCAM 1. Alternatively, this noiety
may be the counter receptor itself, or a functional portion thereof.

Fusi on mayoOla/oe®Bs eved by i) chemical cross |linking of tiRE€TmBOxY33 be it a
nonocl 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
singl e pol ypeptide chain, is expressed as a gene fusion 20 wth the agent
in a suitable host. A nunmber of cell- or stage-specific antibodi es have
been described. These include, for exanple antibodies to endothelial cell
adhesi on nol ecul es, including antibody BBl11 (anti-ELAM Benjamn, C et al
(1990), Biochena. Biophys. Res. Connzun. 171, 348-353), anti body 4B9
(anti-VCAM Carlo, T. and Harlan, J. (1990) 25 Imiunol. Rev. 114, 1-24)
and anti body 84H10 (anti-I| CAML, Makgobo, M et al (1988) Nature 331,
86-88). These antibodies, or antibodies |like them can be covalently joined
to al bumn fusion proteins of the invention. This can be achi eved by gene
fusion whereby the nucl eoti de sequence encoding the album n fission
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-lisked to_the antibody via one of a WO
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angi ogenesi s can al so be used: for exanple EN2/3 (Serotec) recogni ses an
antigen characteristic of malignant transfornmed endothelial cells; EN7/44
( Ser ot ec)wpasoeBSes 15 an angi ogenesi s rel ated anti gen pPETAR03/@M33
proliferating, mgrating and budding endothelial cells; and H3-5/47
recogni ses endothelial cells in angioblasts, angi omas, angi osarconmas 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 tunmour 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 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 below. Monocl onal antibodies which wll
bind specifically to many of these antigens are already known, but in any
case, with today's techniques in relation to nonocl onal 25 anti body

t echnol ogy, antibodi es can be prepared to nost antigens. The
antigen-specific portion may be an entire anti body (usually, for

conveni ence and specificity, a nonoclonal antibody), a part or parts
thereof (for exanple an Fab fragnent, F(ab')2, or "mninmumrecognition
unit") or a synthetic antibody or part thereof. A conpound conprising only
part of an anglbody may be advant ageous by virtue of being less likely 30
to undergo noa eci fic bghding duegio the F,, part. Suitable nonocl onal
ant i bodi es tog 03/ 066 8§2PCT/IBQ3QDO433 44 sel ected antlgéhs may be
prepared by k@owp techngques, forgexanple those disclosed i nS"Mnocl onal
Ant i bodi es: Agmghual f“téthnlqqu"“’H Zola (CRC Press, 1988} and in
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former is preferred. Methods for preparing bispecific antibodies are
disclosed in Corvalan et al (1987) Cancer Inmunol. hnnzunot her. 24,

127- 132 awO0 038&0837 and 138- 143. Bispecific antibodi es, ®kirmBeyiogs33

anti bodi es and single chain antibodies are discussed generally by WIIlians
in Tibtech, February 1988, Vol. 6, 36-42, Neuberger et 15 al (8th

I nternational Biotechnol ogy Synposium 1988, Part 2, 792-799) and Tan and
Morrison (Adv. Drug Delivery Reviews 2, (1988), 129-142). Suitably prepared
non- human anti bodi es can be "humani zed" in known ways, for exanple by
inserting the CDR regions of nouse antibodies into the framework of hunman
anti bodies. 1gG class antibodies are preferred. WO 03/ 066085
PCT/1B03/00433 d) 00- a44 o0oo0> U 000 HU N 113. ¢ U "4 Hvv
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versus Host disease, Rheumatoid Arthritis.

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. Examples of these are:
anti-CALLA (common acute lymphoblastic leukaemia-associated antigen), J5, BA-3,
RFB-1, BA-2, SJ-9A4 Du-ALL-1, 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 example 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 et al (1980) J. Med Chem. 32, 174. The specificity
may be indirect: a first cell-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 PCT/US85/03312.

Additional post-translational modifications encompassed by the invention
include, for example, 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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backbone, chemical modifications of N-linked or O-linked carbohydrate chains, and
addition or deletion of an N-terminal methionine residue as a result of procaryotic host
cell expression. The albumin fusion proteins may also be modified with e.g., but not
limited to, chemotherapeutic agents, such as a drug, and/or a detectable label, such as an
enzymatic, fluorescent, isotopic and/or affinity label to allow for detection and isolation
of the protein. Examples of such modifications are given, e.g., in U.S. Provisional
Application Ser. No. 60/355,547 and in WO 01/79480 (pp. 105-106), which are

incorporated by reference herein, and are well known in the art.

Functional activity

“A polypeptide having functional activity” refers to a polypeptide capable of
displaying one or more known functional activities associated with the full-length, pro-
protein, and/or mature form of a Therapeutic protein. Such functional activities include,
but are not limited to, biological activity, antigenicity [ability to bind (or compete with a
polypeptide for binding) to an anti-polypeptide antibody], immunogenicity (ability to
generate antibody which binds to a specific polypeptide of the invention), ability to form
multimers with polypeptides of the invention, and ability to bind to a receptor or ligand
for a polypeptide.

“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 naturally 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, e.g., reviews by Moses et al., Biotech.
9:630-634 (1991); Folkman et al., N. Engl. J. Med., 333:1757-1763 (1995); Auerbach ef
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 et al., Science 227:719-725 (1983). In a
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fusion proteins of the invention may be utilized in a variety of additional methods in
order to therapeutically treat 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, rectum, cervix, uterus, endometrium, kidney, 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 treat cancers such as skin cancer, head and neck tumors, breast
tumors, and Kaposi's sarcoma.

Within yet other aspects, fusion proteins of the invention and/or polynucleotides
encoding albumin fusion proteins of the invention may be utilized to treat superficial

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 hypertrophic scars and keloids, comprising the step of administering albumin
fusion proteins of the invention and/or polynucleotides 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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extend into the cornea from the pericorneal vascular plexus of the limbus. When the
cornea becomes vascularized, it also becomes clouded, resulting in a decline in the
patient's visual acvity. 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 cornea. Within other embodiments, the anti-
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met hods are t%l?%'ddl%da gi%ilar fashion to prevent capillary invasion of transplanted corneas. In a
sustained-release form injections might 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 glaucoma, 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 early 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 humor.

Within another aspect of the present invention, methods are provided for treating

proliferative diabetic retinopathy, comprising the step of administering to a patient a
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plaques, delayed wound healing, granulations, hemophilic joints, hypertrophic scars,

nonunion fractures, Osler-Weber syndrome, pyogenic granuloma, scleroderma,
trachoma, 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, delayed wound healing,
endometriosis, vascluogenesis, granulations, hypertrophic scars (keloids), nonunion
fractures, scleroderma, trachoma, vascular adhesions, myocardial angiogenesis, coronary

collaterals, cerebral collaterals, arteriovenous malformations, ischemic limb
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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 prior to
removal of a tumor, 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
in 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.



in order to prophylactically prevent corneal neovascul arization. In this
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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 Proteins

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 gene as exemplified in WO 00/44772 [rHA process] (serving to

reduce/eliminate O-linked glycosylation of the albumin fusions), or yeast strains
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The desired protein is produced in conventional ways, for example 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 a 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 supernatant 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.
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Synthetic linkers containing one or more restriction sites provide an alternative
method of joini11g the DNA segment to vectors. The DNA segment, generated by
endonuclease restriction digestion, is treated 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 therefore 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

commercially available from a number of commercial sources.



excision site (e.g., applied by swabbing, brushing or otherw se coating the
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operations. Wthin one"as pr esent i on

the inventi ogkangfé/ HA miaylws;ﬂea@tbsd@%p@@aom fogusa! dBe Polyrh&tade0Ehat Qéa%luﬂﬁ Qf
the invention may be admnistered to the resection margin of a w de

variety of t@ﬂﬁﬁlpwd bnérilitiehg’ (6188 Raiepre23%.ur8daEt; Tdhsnmebedithe DA Hepat i c
tunors. For Itl%al 11@'168” 5&@ ﬂ' W%voo & the{rﬁf& éoﬂ?e rimers thh

anti - angi ogenl conpoun M nistered 1ot Recsite o neur ol ogl cal
t unor subseqtientselvos dxainsd mprmmiéd tdtatthe henplifiedrddNAan The opawifid prithevenmel s

at the site are . i nhibj.ted.  The albumnfusmn& glns of th venti on
and/ or pol yn&‘?ﬂt@Btrﬁﬁé‘Eu%rh%%anﬁlea% BEAFHIeY STt b‘r" {Ene B?edtji%é QTQW%P?tBn
my also be adiiiceced MithSoilihieh @Bkk- angi ogeni ¢ factors, such as

t hose descri bed U.S. Provisional Application Serial No. 60/355,547 and
WO 01/ 79480. ExprEs&npltary)fgelfeuamfnydéstotmtmprﬁtwd @l baimiseful usithan pperomzelcrfsthef

the invention may be produced as.reconbi nant I I b t fr.
yeast . a m cPiORbaR ey eh A BaCrarR i PO PR d e
l'ine. Optiongbliferly h@aﬁﬁtéﬂpea@t Hh@sdrtla e S RERF oI Q) t KR, %W}%zyé‘e@' | BspeFSilius,

expression of the ‘albumn fusion protéins exenplified herein, yeast Strains
di srupted of Cuhéld&lsﬁbwogeheffaisd@pemlSdhl@daqcham;\@& 368BaMyors, yRadysolen,

strains disrypte e e n_WD 00/

o ocess] (el A ReVEoEd Ry L TEs: rEh iR EMAD Tt LR,
al bum n fusi gBgosp&a, YERBFoVWET al nwé/)@h@l?alkg@ﬁp85RE&25’sjacB%w04&$eucwp§wmd
of the YAPS gene ‘as exenplifi ed in WD 95/ 23857 were successful | y used,

conbi nat i on ptroaskes, yeasdiobRBL idwrcensis, tahé th@SlAker\/Fﬁé@n@af wsiudn thlcesad;élected
seuence xR U i SRR SR KRB S AR LA R kP
5,637,504, Pichia and Torulaspora. Examples of Saccharomyces spp. are S. cerevisiae, S. italicus
and S. rouxii. Examples of other species, and methods of transforming them, are
described in U.S. Provisional Application Serial No. 60/355,547 and WO 01/79480 (pp.
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 PGKI gene,
GALI or GALIO genes, CYCI, PHOS5, TRPI, ADHI, ADH2, the genes for
glyceraldehyde-3-phosphate  dehydrogenase, hexokinase, pyruvate decarboxylase,
phosphofructokinase, ~triose phosphate isomerase, phosphoglucose —isomerase,
glucokinase, alpha-mating factor pheromone, [a mating factor pheromone], the PRBI
promoter, the GUT2 promotér, 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.

¢



O her yeast strains, pronoters, |eader sequences, term nators, markers and
vectors which are expected to be useful in the invention are described in
U. S. Proweiodmnedoss Appl i cati on Serial No. 60/355,547 and i mCWDB@100738980 ( pp.
94-99), which are incorporated herein by reference, and are well known in
the art. The present invention also includes a cell, optionally a yeast

cel | transfopgpdchs,. e¥pr @@@sgams%hb%&fq gle{ %@jﬁg@ﬁ \E}éésgés%ﬁl:ee %p[?lteg e PV e 1N

addition to the transfornmed host ¢ ent V1 nvenlfl on
al so cont enpleatidwdadyclid ffure SoWitdtas € 966) GereticopR4,@0d181%. a nonocl onal

I 1y h t . t deri froma nonoclaqna
Cul ture, i n o na LAY RETEmRE PRATEE ShestT et CreatFuredr BREM todoam
Wil contai nexah@loCRepti de, gl\@bgj) addie vaRbdsS PhfipsMphRAMt (4 heuseldl g5t fadhey

have been filtered or centrifuged away. Many expreéession systens are known
and may be usewporated hetingy rolatenee) and Pishicecangsion Kits et ¢onamercBilyidvhilable

subtilis), yeast;s .(for | char oi n S . cereyisia l. uyv ces
lactis and Ff?%rﬁila"‘]%ré’%?‘bﬁ@@eegl ﬁ%ﬁ’&ﬂf“b@s aﬁﬁam@%‘r. 8§Pa:n§‘i“é51?%’p_ HPPRs) |
pl ant cells,Sunbkglrogetdrsinditdle ASEL tn® 810382, Tis6lesi 4/6 0 oREPY.eGeh. iNichsRsluced
in conventional wa for exanple froma coding sequence inserted in the

host chr omosire 36?’}/‘34'16%1@0?@6 ipfosmAien om kgt keqers and dxpnsoonatian, wititabla
ot _ . o t o
2310 S5 L i i 5 P S Bb ) NS e

el ect r opor atgubiications flomc RosesPoulelie Reetr feaCudidntie &IPER) fovkibh osistdaiz Y| .
194, 182. Sugcessfully transforned cells, i.e., cells that contain a DNA

construct ofKAHrEeroBWELEHP- i nvention, can be identified by well known
techni ques. For %Waﬁscr%ﬁlnllstemgiﬁ ord 'S%g\alf EQ%B& Ty ?r%% QQ u%%cea%f a
expression construct can be grown to produce the Tdesired p yp%p rde.
Cel | s can beukaryogst geheamtidhy sedtagisd ptdpet rsigifs donttemscriptn fethindtion bhe
presence of the DNA using.a nethod such as that described by Southern
(1975) J mAclyagewylatigp Stiahle oy flpaling peqienegs may des§xaping. dcthoss, ofoihg gene

Al ternativel ; i per .
et ectad usi by ARt TBLEP S5, Shqrefots, BRHE | Baidich MEec WRETRAL Pl bBRLIE by 06
and pRS413- 4itémated avlernaeniyr dlelyymaw be ditdrent fin ovhiSt cae abe temGlanioh nggnal of
Syst ens, a, CA 92292]1 USA. V\DCI / 066085 PCT/ | B03/ 00433 Pl asnids

La Jol|l )
pRS403, pRS4 QL,E'??F@Z%*}%@ BRENGEPHPRAYEEE- | ntegrating plasnids (YIps)

The desired albumin 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 signals) 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 (PHU5), the pre-sequence of MFa-1, 0 glucanase (BGL2)
and killer toxin; S. diastaticus glucoamylase Il; S. carisbergensis o-galactosidase

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

Additional Methods of Recombinant and Synthetic Production 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 producing albumin



and incorporate the yeast selectable markers H S3, TRPJ, LEU2 and URAS.
Plasm ds pRS413-416 are Yeast Centronere plasmds (YCps). Vectors for

maki ng alwormnedossi on proteins for expression in yeast in@CaxdBo3/@PR00005,
pScCHSA, pScNHSA, and pC4: HSA which were deposited on April 11, 2001 at
the American Type Culture Collection, 10801 University Boul evard, Mnassas,

Vi rginia 20110- 2209 .and which. .d i bed j.n Provi si onal licati
Ser (2l No- BOIHS8IEAR fid W SERI88 a0, APEH P8 FOBPROPAt B erer dPEnce
herei n.  Anot Beyny@&dtRies WidcEdts BoseXRBE 8l bRabBRmdS@hY bel BH1aRMPARS plife @by

al bumin fusion” protein in yeast is the pSAC35 vector which is described in
Sl eep et al . meBiodT&Bompinody arts: 42 (1990), which is hereby incorporated by

reference inits entirety,..The pl.asm.d SAC35 is of .t i Sint i.on
cl ass of vector dg‘svcercl%euéefiu%lriﬁeé? ?%B%.Y%K’ \%(érre?% 160? %Frlg%%ggas?%ﬁé’\% Sﬁlédén

devel oped t om@gethadhysdnd) kirbINA rk@oweLedtse. vi a  conpl enentary cohesi ve
termni. For instance, conplenentary honopolyner tracts ca be added to
the DNA segnent t dheyestpseyhigh cambe Hitlizrddp slonenad/orgEPigeTPYyIuERPLBRAMOT the

segment are phigpidpi ped, Biohy diagen, bongiang. bt YERRANL GOMM SIBALEEY he

honmopol yneric tails to formreconbi nant "DNA nol Synt I nkers
cont ai ni ng opeymicleatides irethertost debinnsiiiels therpplymieleatidesl dre dasitedvte be metlivattdof

joining the DNA segnent to vectors. The DNA segnent, generated by ..
endonucl| ease?}¥et ‘Ff’fﬂf?ﬁ_sﬁ(ﬁ g‘i‘ §eaplofhe Pﬂyliur"é‘étﬂ‘i?é a\%ﬁ&‘i Y6 t@fse?%lﬁ?n‘é%]ézeﬁizﬂ_nm
pol ymerase ofej) Ee'th%?'ehk%&ﬁi@\?\ﬁ%% ﬁa?itﬂ%g?cﬁicg ﬁn&ﬁ@lﬂg‘%ﬁaﬂéﬁaﬂ SOV & Pr Ahiudi @

y-singl e-stranded term 5" -exonucl eolytic activities, %;i’nd
fill in receHEskd), 3horkeydew,tCosh,@bbit (pel, yahii witingloages)yiati bamstdine.g., CHO,

combi nati on these activities th fore generates. Dblunt-ended DNA
segment s. T_hggsg Qﬂﬁltsba@?f @S@_@Bﬁ@ﬁ}( §§L§58r TRe ?eﬁé E‘b%”e Ec?euﬁlﬁt plagt ﬁegﬁgygaStr?Sll%r
excess of i per ;B 6CHHRSial BellsB.oRTESEML SR e. 8N FERGNIRI AL CufieAOP1Btdcdls
catal yze the [ligation of blunt-ended mol ecul es, such as” bact eri ophage

T4 DNA | i gasin Mbhagslar tHielogprGuent BuldishirgeA ssoaietes and a¥ deyDitersagrae it 892) and

carrying polyneric.linke guences at their ends. These DNA segnen re
t hen cl eavedgeﬁng’wokh% aﬁpgr()g%r ?‘gteé(a}né’zetsr(? cHHPS r@ﬁ%)‘/’ﬁ%(’l&r]f?]r MR té%eﬁ 8% i‘ﬂ&
expressi on VeqlorNbRahoReser PegNwakEaeEowMid Redbr %@Yﬁﬁﬁb@bnﬁe@@ﬂ#ﬁ@is ued,
termni conpatible with those of the DNA segnent. Synthetic |inkers

cont ai ni ng avirarirepagation gersrallycvilbeccenerdn iic Feraglemshiirashest eclls.

The host cells containing these polynucleotides can be used to express large

amounts of the protein useful in, for example, pharmaceuticals, diagnostic reagents,
vaccines 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 a 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 vifro 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 promoter and/or an inducible promoter. Examples of
promoters include the phage lambda PL promoter, the E. coli lac, trp, phoA and fac

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



commercially available froma nunber of commercial sources. WO 03/ 066085
PCT/ 1 B0O3/ 00433 A desirable way to nodify the DNA in accordance with the

i nvent i orwoioB/oedo8s exanpl e, HA variants are to be prepar @d]/1B63/@0a33use t he
pol ymerase chain reaction as disclosed by Saiki et al. (1988) Science 239,
487-491. In this nethod the DNA to be enzymatically arrplified is flanked

by two speC|f|c oI onu tide pri i ch es . bec )

i ncor por at ed |f?‘|‘f’o %H%ﬁfef?r@f]m%@ f‘“ﬁ?& 08 tPItB gk‘ﬁﬁéragtl%ﬁyof%o‘?ﬁpé‘?ﬁ%mn
restriction esdequs!viasRrth@Casmihisabs frtehsiton ﬁﬁﬁu@ﬁ t@,ﬁﬁﬂaﬁ&{ Ao g
into expression vectors using nethods known 'in the art enpl ary genera

of yeast conff @mﬁﬁnb@cbaeal@, t@erlbrss@m bipging tsie patrensdationt The cocbn@@emon of the
i nvention as Qﬁ)s%# ?ts d&gre% enu{&y&tﬂ%&sﬁ%ﬁg%&uéé 5 %raﬁrfat ornoltnbi rﬁil%acggorlf Iatc Ele

(formerly classi ronyces,

Asper gi | | us, bediaridg dad aTamhmalcsdonT @ﬁmAagmanUﬁﬂjlapp@@ﬁ@hgrwﬁﬂ@d at the
Ci teromyces, Pachésol en, . Zygosaccharonyces, Debaronyces, Trichoderng,
Cephal ospor i & © W@BP%PU%%@F tranfﬂ@é@ospora Yarrow a, Metschuni kowi a,

Rhodospori di um ngqﬂél%’t%& he's re Q98] Y& 1§919£1é erﬂzgﬁldﬁ% seﬁa@%le%&%?' S

and the like. Genera inc 0se se ecte fromt group consi sting of
Sacchar onyc eSuc]rSmlaﬂm achidardimydre]atKladyviasg rgAlds gluthmbisgnthagk, domubmsear a.

Exanpl es of Saccharo es spp. ar .. cerevjsi ae, alicus and S,
rouxii. ExanfsPEengs Y ek @%@e. gell %@r%@%dgtrwcweani%r@mﬁ% oF hampicillia
described in i

01/ 79480 (ppre%{S’ém?g%S%P%{m%%r%%?%%?gt%e %é‘ﬁ%? h g‘gfnr%g?rhé%%c%%ﬁgghods

for the transfmopmte d'}ostsf mSlude,elbat/lasd aet dimeitdda tig hbacireraérallb,y such EP 250/,
744, EP 258 Q67 and WD 9 106 of Whl rejn orated herein by
ref erence. %5?1? %V%equxgnég@pge faot,a/p MU g g‘é’g?LﬁéiEd U hh%?sﬁaéfs%eg]é (§€ed
with the P%aé}ﬁ%m leer@‘[zzs%Ldrof’ﬁﬁﬁeﬁast&YsctATBU%ecelﬁgﬁ 1NOA‘%1117 hsedihe

genes for glyceral dehyde-3 -phosphate dehydrogenase, hexoki nase, ‘pyruvate
decar boxy! asesglls sublogp Budsopbilo B maé@podmpt@séfﬁmeﬂpmwhcsﬂsrem@sae CHO, COS,

Tt g1 a0t oNSGheD gm0 VER B BRSE S BB T LA B GG FEIC RS

promoter, anghdwdditthnR FOHME 86 Svel QDL st dw@afe%o% iRd §tof 5 regulatory

regions with parts of 5 regulatory regions of other

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
of the invention to particular compartments 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 ompA 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 albumin fusion proteins of the invention may be fused to the pelB

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



pronoters or with upstream activation sites (e.g. the pronoter of EP-A-258
067). Conveni ent regul atable pronoters for use in Schizosaccharonyces ponbe
are the wbioanbqees repressi ble pronoter fromthe nnt gene ®€TdBEXMIMIBed by
Maundrel I (1990) J. WD 03/066085 PCT/I1B03/00433 Biol. Chenz. 265,

10857- 10864 and the gl ucose repressible jbpl gene pronoter as described by

Hof fman & W nston (19 Genetics 124, ,807-.816 ods, of .tra AL N

o ohiafor | eRBroRubaPdes G eshfit bARE T auht U PrER Nokamsr e 0t g,
et al. (1993%848808MaE comtsntPBE WhichardRdreintiscd fordted US réfeRPée Abtheir entireties.

i ncorporated herein by reference), and Pichia expression kits are

comerci al | y avai Ezpmples pf signalpeptides et 1Ry, belfaedd to g eHeimia dgkon pregpin of the

and A0, " ShmiorER o E T bbb AR S SN Bl A P RAR

i nformation @) tikangaRUl sighGeQuencaldgl hanRf aideal-Donf GaiBaabkl & ceRinigbs
bei ng MOX1 and FVD1; whilst EP 361 991, Fleer et_al. (1991?4 and other- -
publ i cat i ons A ¥RYhiRhbriBe pimisalcip pighak qurnasoWIL NS kLY bréed 4n SHodRi ns

in K “yverfl]rd?y)c%igsaol?onslﬁs%stsﬁ §Eédg@héeWPﬁWP&WLPEVEM@&'WKP)&ﬂF, Sﬂ?@ 3
f1 anki ng sequencé of a eukaryotic gene which contains proper signal’s for
transcri pti ofDND:6).nat switablarsdenap sdqueaenyibtataobe uSudi inadohmnatior ith kiaogoviral

sequences may, for exanple, he those of the gene naturally |ipked.tq the
it eoei on CEHIFSIOTS SRRl TEcpols Sl shgieats 1 gpanting getdiel 186 apdank
Al ternativel Weodbey NBYoR AhFigognt in which case the term nation signal

of the S. cerevisiae ADH gene i5§ optionally used. The desired al bum n
fusi on protei n mayeb®rs whichalsk ylexpiresyethayd (#S)aorslHFRt dsathe skleaidele markers

sequence, which na ny | eader effective in.the ast .chosen. d
dsarul " Ser aypRReE e plRog et BT o ehiifie SOPrRGEOR o BETSRERT de
(MF a-1) and.dB&.ivBxPr kel ddeadessSorEiukmife 3¢hhadDas@Hob b8 akE R £\Fﬁﬁla§iilt?"lﬁ1 s)
are cleaved by the yeast before the mature albumin is released into the
surroundi ng retilimes (Fgr, tthemeuirshnlyelder sell iling] X$O)t Whish of Sutagpenesysthass
invertase (SUC2). disglosed in JP 62-096086 9 ranted a 211 36516)1 aci d
phosphat ase { ¥ ﬁﬁt@nﬁpee_sgg%\a%engéprgﬁl%é el S ERRaSEIEREL S BURge
killer toxXingynphasdi @@&%T)si_nglé&nlgl WeoaouRse Hehiste?- O¢a%| @I0YRBEY)Sby providing

a-gal act osi dase ( IVEL. act1s killer toxin; and Candi da gl ucoanyl ase.

additional inhibitor to prevent the functioning of the endogenous gene. A glutamine
synthase expression system and components thereof are detailed in PCT publications:
WO087/04462; WO86/05807; W0O89/01036; W0O89/10404; and WO91/06657, which are
hereby incorporated in their entireties by reference herein. Additionally, glutamine
synthase expression vectors can be obtained from Lonza Biologics, Inc. (Portsmouth,
NH). Expression and production of monoclonal antibodies using a GS expression
system in murine myeloma cells is described in Bebbington et 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 enhancer) using techniques known of in the art.
The host cell can be a higher eukaryotic 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



Addi ti onal Methods of Reconbi nant and Synthetic Production of Al bum n

Fusi on Proteins The present invention includes polynucl eotides encodi ng

al bum n fweiosegsdt eins of this invention, as well as ve®CanB3/dwesx cells
and organi snms containing these polynucleotides. The present invention also
i ncl udes net hods of producing al bumn WO 03/ 066085 PCT/1B03/ 00433 fusion

proteins of hjge i nvent i op b .sgn%feti c and reconbi n(? t techni ques. .The
pol ynucl eot i FEs*REEGr & ﬂH%éqs e 1B81C SHHCBIFa it SHY 1ﬁﬁsy apd RRGRSsEsethe afide
purified by pigah&ofs enYRifi fAshRnaddsiréd.V et Rbssibre fidn bétdinrbRYRR Lo vray

be, for exanple, a phage, plasmd, cosmd, "mni-chronosone, viral or
retroviral velevaed mhiheygeasores whi esitaganndserst | thily extprassion onke thedepetically

express poly i .th i pvent re. Vect ors i.ch .are. capabl e of
replicating a e%?édeggfyggéﬁl&neg%}aﬁe © po {ﬁﬁlgec ' egpiulr%(é;%morﬁ’ { hgelﬁlgsgo%e?eﬁs ibl?ﬁave
whi ch the pothunatdritics e syeeiftte sidcBshidos Her riepltimslheonal andl QostaxprRESE.

In general, the pol ynuceotides and/or vectors can be utilized in any cell,
ei t her eukar POCFSingr asy GRAMGHIqC(e-§-nRpasahorylakianmeeavase)cd proteins. gApriprials

rat hamter (e g bR SR S R o R ol L S A S

(e.g., L cel p®}ein pxangsedel | s, yeast cells, insect cells or bacterial cells
(e.g., E. coli). See, e.g.,.F. Auysubel et al., Current Protgcols in .

Mol ecul ar Bi ol ogy "HgIEeH® i PP RS S8 PHTIES PR IES Pﬁ@@ﬂ%&qn&ﬁe dnto
(1992) and gRrMRLOYN &h b%'effeét%&%?)cafcﬁfn\ll\gﬁé’sffﬁéﬁﬁraﬂﬁfe@d?cﬂi P ARtV liHtet O
various types of host <cells. Note, however, that when'a retroviral vector
that is repl irawsfictiongdetiootciliped-medistad, trangfectidvn, plespapatiion tgesdictibh,yinfriction,

occur only in ¢ | e ti ost.cells.. Th ast cell 0 ining the
pol ;nucl e)c/)t : %g&ggﬁl@g{?%ﬁ!s g%”?d%%t%&egé deser d 13:1%3%&% §ts ar@h%lo&el}t@gfefnﬁnﬁ%f ul
in, for exanglg, asPDavides el BadlcSMeHoa MR MbBckIfRBRNbSy (19635C11NES sﬁé%ﬁically _

t herapeutics. The protein may be isolated and purified by methods known™ in
the art or dewuenplettdibatghepolyheptiplob phthel ppetentimyemmnotang fcbberexpresssd b

proteins of the i ntion may be joinped to a vector containing a

sel ectabl e nﬁgﬂ%rcgl}{gﬁpﬁcﬁlrgc?p]ﬁﬁé?ﬁgﬁnévﬁc‘rﬁthost . Generally, a plasmid vector

nmay be introducedd Midtid ®ERbIBERIngIHENCAR Bnelifd N RBOS Rh&k®cts discussed
herein, the invention also encompasses primary, secondary, and immortalized 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 included). The genetic
material operably associated with the endogenous polynucleotide may activate, alter,
and/or amplify endogenous 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 et al., Proc. Natl. Acad. Sci. USA 86:8932-8935 (1989);



precipitate, or in a conplex with a charged lipid. If the vector is a
virus, it may be packaged in vitro using an appropriate packaging cell

| i ne and wban/sqahsduced into host cells. The pol ynucl eoPCcaaBixi®esx shoul d
be operatively linked to an appropriate pronoter conpatible with the host
cell in which the polynucleotide is to be expressed. The pronoter nmay be a

ncluge the Saga bl e ARNE e &8O 8o, BPIRUESS o TR Sihen e

pronoters, thsoPittcadylryfernde lratheir phi@dér s and pronoters of retroviral
LTRs, to nane WD 03/ 066085 ng/IBO_S/ 00433 a few, O her suitable pronoters
will be known to agfagequsty: aHumdn fusiomh progsipy ek thedpventionsaan (hettgcaierdd and
further contaiinpsd fesn FQondt; i RE i 0i L LRk i ' wﬂ |

t he transcr?beci regl on, Og{bﬁl gg%ﬂ}rgmtglﬁﬁsdng&gﬁﬁ%%ﬁeﬁdgﬁgﬁgﬁﬁgﬁ. Ce)m!uﬂl
codi ng porti oulfaé tone etlianahsprecipitstiex praesk eektyetibhe admst brictaiomyeidhahgede
a transl ation inil;[iatil}r;/g codon, at tre begi nni ng %nd a termnation codon
(UAA, UGA or HIREPIOZSHRYr i BERIPHOHLIASE on&Rrogtate Yend hEfroprdig ol YsEpsticre
to be trans| gh@ehatdisapidi Catmfiy t NArENROESPhEN VIBLLAL ¥% | Nl ast
one sel ectabl e rréroli%?émdSuqh rrgr'kers inc?uge?di \rllkf/}grq oallpgtﬁe rg%uct aggl,tap 18,
gl ut ani ne syhydaskobiechage npisiastion ebianaiogreplio and ldctinydiromatogtaphy. ulIh Lroeme
and tetracycline,. kana in or anpicillin resista aes for culturi.ng
e Ceor ) aRuEERRI B AR Gl o bR R ECT e B blared
hosts i ncl udguriBettioar e not linmted to, bacterial cells, such as E. coli,
Streptonyces and Sal nonel la typhinuriurn cells; fungal cells, such as yeast
cells (e.g., Sacéhsemepebedigentsallimia fosiopprticias phibednventipATECP U Singn

No. 201178)); | t ells such as spphil a S2 and_Spodgpt.era Sf9 cells;
ani mal cel | sb%gg?%%re%?%,mp wt%&ﬁ&g%&%%\é%gn _r%}}egr? diagts - alyipin

pl ant cells. fpr pdtkiak eofCtHet tventigdiattpurifed BeRdbhé MISmbRY of RBe following
above-descri bed host cells are known in the art. I n one enbodi nent,

pol ynucl eot i §8EoaHesaPhYy @ rans @i th@rgs%rFFprc@kU@Tm o SapharosviBhicobmmmeQ be
f d i g | i i al-i-zat.i on of,,a tein
o1l‘J S'? het ioms/:ag? ?Ié)l}lﬁ?sgugg‘r‘ﬁ]te?g%%r&gémn%g}l Irr%tréﬁée gggléarg%ok r%%“iné ’o:Bhéeu&ré)?%?’i C

cel | and/or PHényéStplidieseSeCéRtungDBAESPhbES FF Ofr M&Eyl Oyaahi on from a

prokaryotic or eukaryotic cell. For exanple, in E coli, one may wsh to
direct the expres ﬁdgmqgrplly,r?ébtma]@tfgplﬁn Pepteipe of the invention may be purified using the

process described in International Publication No. WO 00/44772 which is herein
incorporated by reference in its entirety. One of skill 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 employed 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



peripl asm c space. Exanpl es of signal sequences or proteins (or fragnments
thereof) to which the albumn fusion proteins of the invention may be
fused i n wode6doss di rect the expression of the pol ypepti @#€TiHBOY (0d33
peripl asm c space of bacteria include, but are not limted to, the peIB
si gnal sequence, the maltose binding protein (MBP) signal sequence

the onpA Sigpaj ISl R Corpt EF tesihsg %L g?o%ﬂ{&%ﬁ%?erﬁ aI‘lB?ocQ&rlk E}le Eeaﬂeﬁ nb

Iy
heat- | abi| eP@Rf&rotox: n sequence o

phosphat ase. orS(:héQfaﬁire o¥ geta@iifio acne t@@’mr’cﬁé BII-tleﬁtmaw&hbthbinmefl@ E:O\taﬂhﬁltly linked.
construction of fusion proteins which will  direct the |Iocaljzation of a

protein, such as AHamiypsien profeing pf theanysioppadiangihediey that hed apegrapputic
series) avai %@PA i Oguf?ﬁ'@g{\é?lu %r?a!ﬁgs Elef%lo?t&?n bk rfu?edsﬁ)eﬁlahée? s& ggésm?ﬁ'éh as a

pol ynucl eot i sion proteins of the invention may be fuse
t he pel B peptmide té yaseasipgndkatsequenoe embodineme dbemater eminccacad eqqueﬁce is

ol ypept | deo® Pitich 3t RRRBIH e 5act & 45 PRRAtedna PO YERE: (IR TRV sIAs:- 2389 and
5, 846, 818, thenCAMRBL Shatwiil, Qi%aglem)eraeioﬂ IR, M@t&du}wh aef RnAN&Sial 1)
their entireties. Exanples of signal Ppepti %es that may be fused to an

al bumi n f usi orailgblst eisndasfnlbddelm@mm abn Prae. dlatlerAdad. Bigir 64 §6:821s824 6t988h i n
manmal i an cegjs i.nc

cequence (. B Ao nat Roi4 S BroiRtes IR bR it putlRah it e AR st

the stanni ocekifd: Hepti@abs ﬁ%ﬂﬂ%@%fﬂe%ﬂﬂekid’evblﬁ%é\noﬁﬁ@ité@to RS ‘5I)IA”€1\£§3| a
consensus si gnal sequence ( MPTWAWALFLVLLLALWAPARG, SEQ 1D NG 6).

suitabl e si gwélc sezm@n@edSt el rApjtope dgser |ﬁr@n@dh@ uw&uqn@m hmnaaglrgaem orateis|
expression s ens | , amno acids 1-19 of
GenBank Acc %18%1netl\alu ?I%A%E@é%)ﬂﬁa{}g ors‘ﬁ% use gl utam ne synt hase
(GS) or DHFR as t hertlse| aptablginmakkar srotd@ e aﬁ%mibheday rbetdeLrgraaﬁefbce of

t he drugs net hi oni ne sul phoxi m ne or methotrexate, respectively.
advant age of thgrapeuiis meicsy pichas @ yiiedn et » EROHRAEC Py temdal aaemt 4 37hf2iﬁpeuélél |

lines (e.g., g%etl Vogue[ écﬁg%f%l OlfBiaf & rl één%l h'é@gaﬂtml agse fg} %&%ﬂéﬂe 713B

synt hase am ne synf hase®expr essi on &’ functi on

in glutam neExﬁrMprhaﬁie seaqpr@sm ngecgivleﬁ {re.1@s, Rﬂmseaﬁ Hépp&bﬂfonOSaflyl (NIHO)
cells) by prOV|d|ng ional inhibjtor to prevent the functionjng of the

endogenous gB¥d>.x ZJPW( W&Ol/ %Wr{ﬁs@%x‘ﬁhlég aregRcap kst DEFAN BY FIBISETR: s
thereof are detailggd, 1 Rglenpﬂl%ltélﬁsatrﬂaglnﬁso be attached to solid supports, which are

particularly 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
supports include, but are not limited to, glass, cellulose, polyacrylamide, nylon,
polystyrene, polyvinyl 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, stability 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.



W87/ 04462; W86/ 05807; W89/01036; W89/ 10404; and W91/ 06657, which are
hereby incorporated in their entireties by reference herein. Additionally,
gl ut am newOggn6desse expressi on vectors can be obtai ned fr @cTiIBoRz®433
Bi ol ogics, Inc. (Portsnouth, NH). Expression and production of nonocl onal
anti bodi es using a GS expression systemin mnmurine myeloma cells is

descri bed i n Bebbj.ngt n.¢ | ....Bio/technol ogy 10:169(1992) and in Biblia
and Robi nson Bi otﬁmo e DHaes) (1995) which are herein incorporated
by reference. Th resent invention.al relates to host cells containing
vector const ruct SERG e 2o INPRBLS JeSuRRe dr e Fin ke i ipeRun g 1ne
enconpasses RNslvineddserifd sblide ddHsiHaed kfenplaghHANE@iSePitndvhtte LN QRsI ON
that are operably associated with one or nore heterol ogous control regions

(e.qg., pronoter ahlp elbuanndhter prajeing @t tlee priselcsvrrGRrrefuselyl deretrggtment, The
host cell ca i r._e [ Le cel 11[s rlj(%gl' l. (&9,
a human der Seﬁltﬁg%%@?ggog@gl%ﬁgﬁ&hrgﬁ cdégr%%%?%bl&%ﬁ'ln?alg%c ggg};llgﬁ/ﬁiansst Sglgﬁl ,
or the host diebldeaimchdeabutptrekastyinited ae) thoss Wehcrited ahdvaiat @idealthe dlehdind
host strain may be chosen which npdul ates WO 03/ 066085 PCT/ 1 B03/ 00433 the
expressi on ofBPREIGHEEHYEY 1§dRbleskequences, or nodifies and processes the

gene product in WG { i r [ A
romt or s can be B G ey TR S es anaey o Raor AT PRdtears, EARS of
expr essi on ofrotifeeatgenetandathelal celhgamicemedipokypapiogtecsimy be control | ed.

Furthernore, different host cells have. c acteristics and specific
mechani sms for t %?%’ﬁ%l%%ﬂéﬂm%ﬂo%@tqqﬁ%ﬂ@% FOTATON GRORESSS Yy et T

modi ficati On%&s%lﬂ- diﬁ@e!aess RRAKERHON. E&' gﬁéﬁﬁg@) 1R SRR MiSion APIREHRY o2t e
cell lines can be chosen to ensure the desited rmg'lfl cations and processing
of the for eigrentpmotmay rbeexsedemsse gropghytactc we tthaapatict foe praveheng gaovttisofard
nucl eic acid constructs of the.invention intgo .the hg&t cel.l can

be,. .
effected by BRMERATPRESHIATPTPYYIHOOT A9 MeRskgsct SRE {drsating Senegs diabetic

transf ect i Onneti_ﬁ%étﬁbﬂ ip?oériaﬁix@'rﬂ&@ia@ﬂi@geﬂefa%ﬁfo?‘éﬁeiu%toi& hRghgopor at i on, )
transduction, 1 nfection, or other nethods. Such nethods are described in

many standard Ia%t@ﬁnyfmupﬂosqins S_aum_rbeagsadaw sy kivels Gapblyptmidesds kn
hotecul ar B O 1995, b LouoRoGHS Bhbtce SO OTRL Bt et M
cel | I acki ngfigiohgseisneiihe MBnBbn could be used for imaging of polypeptides 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 fusion
protein of the invention.
An albumin fusion protein which has been labeled with an appropriate detectable
imaging moiety, such as a radioisotope (for example, Bly 12p, 99mpe (13 Iy, 1257 123
121Dy carbon (**C), sulfur (*°S), tritium (CH), indium (‘""In, '"™n, **In, 'n), and

technetium (*°Te, *™Tc), thallium (*'Ti), gallium (**Ga, ®’Ga), palladium (‘*Pd),



In addition to enconpassi ng host cells containing the vector constructs

di scussed herein, the invention also enconpasses prinmary, secondary, and

i mort al iwed3le®ss cells of vertebrate origin, particul ar PgTrBeaiizan
origin, that have been engineered to delete or replace endogenous genetic
material (e.g., the coding sequence corresponding to a Therapeutic protein

may be repl ace i.th 9 1 n_fusi,an protei p-congespondi mg-~Loibhe 140
Ther apeuti c ﬁr}oﬁb\ge%@ r%\g#)ggg{l%ni(nc %de ué)grrll%t(i (1:? ma?réafi afl“( e. 8d pm’ La,

het er ol ogous '"*gp) Yt °ee; 'de, Sauyétires'uch ris TRi), @1adipl@aq@nsushues, or a
fusion protein of the invention corresponding to the Therapeutic protein
may be i ncl ubeérial THdegidnet b nuelader magndise FeBNgncas o cingodacedi (fort preample,
endogenous p i i . . | j f S
pol ynucl eot | BESHAABS SR ERNAE b KRkGen@pbaly @ MorRiRl Lo b6 SARRENTY
oper abl y assonmahe sydat elisoldego liswilbbeymdeleadd debe e tigpt thepgbe ofidk aabjiediesmd

encodi ng an gl bumn protein, ar fragment or variapt thereof) and/or
het er ol ogous "€oHR3&H: F@E}F’G‘n‘ésege‘.‘@ ,deTﬁF‘gPPB é‘F e Opé??ﬁ%lﬁgetfl?l)ew Pﬁe‘%d to

endogenous pglyRHE uRghddR RRYHENGLERASOE] ancﬁoﬁ&%n%@%ﬁétg,cfd?ra%&h& éfdbgect,
honol ogous reconbi nati on (see, e.g., US Patent Nunber 5,641, 670, 1ssued

June 24, 198% quantitr sfatilionetivifub)dsctedtwidmasmalde rang® {86 28 15 tol 24t sulhigtuiesnal
Publ i cation g r [ 12650: Kol.ler et al.,. Proc. tl.. Acad. Scj, USA
b6, 803, 59350t Tons) . [Hblstsnaniebperaegn i IRE iRttty oyilie
Nat ure 342: 48Rad@ kB8 Bddy K@%hgfgﬁﬁi,%ﬂi,%%tﬁéelﬁ% Rp&des Whinri@k B where one or

i ncorporated by reference in eir entireties). Advantageously, albumn
fusi on prot efupse ofceploss, ilizards posibsapied écorrsepnngingdtoaiet opthei Thesepefitioprotein

reconbi nant cel ., cul,tures,by .wel l.-kno hods_i.ncl udi;ng .a iLum. sul fate
o et hanol  prec g1t ael T 2t o BEWa AF Ui Ssre B R Pl Rkl AV, i
chromat ogr apke, capé aaRROGe! Albtneis Erusibh Prartiatoaibes MYIFiseRToddintent BF ki dti 0P
chromat ography, affinity chromat og&a hy, hydroxyl apatite chromatography,

hydr ophobi c dhenegeuticnestibastyi dhe cla tdgumaihyuaerl frelein nvibhitsrapwderanially | n
com S TERhrg MRS ARE oL S B IRYLTE pB B
™ RSP o b oo o U0 A
' Therapeutic antibody (used to make the albumin fusion protein of the invention) are
located. In vivo tumor imaging is 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
anti-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 detecting the fusion protein at the site of the angiogenesis dependent disease or
disorder. Such methods may be used, for example, to determine whehter an
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



fusion proteins of the invention are purified using one or nore of the
follow ng Chromatography colums, Q sepharose FF colum, SP Sepharose FF
col um, QoSspbmsdse Hi gh Perfornmance Col um, Bl ue Sephar ese/1Bé3/@ad3urm
Bl ue Col um, Phenyl Sepharose FF col um, DEAE Sepharose FF, or Met hyl

Col um. Additionally, albumn fusion proteins of the invention may be

purified using the ces scri be ) | nt ernatj onal . Publication .
o1 44772 whi BReeeh aBURESF ARG b ey of apb PR LERS S st pecyo ks of
skill in theafettrszoube. easily nodify the process described therein for use

in the purification of albumn fusion proteins of the invention. A bumn
fusi on proteins ofAlbHBIfusHENprofsiRseelt therinvejlopeapadsybe ased foraissr adibediss,

produced by iy exa{?ﬁﬁﬁ'ﬁna‘yeﬁé‘ﬂkéﬂf%smfeéﬁ?% ?ro‘?ﬁ?‘gﬂﬁz@%’e‘gélpﬁ of't hg%g{a¥8ﬁt Hll?)?esﬁ

i ncl udi ng, bacterial, yeas ant, 1nsec

mamal i an Ceh]b&muD@rxﬂeld; agl/oghe nltuen Hekson proudinweé the mValtroaCﬁi)deblal’n&B(bmbmant
production procedure, the pol ypeptides of t resent invention may

gl ycosyl at ed® @>fﬁd?“ﬁé‘Hﬁﬁ56¥§@d%¥ﬁg¥€@um?H?éﬁﬁﬁ?$dﬁﬂ ax&uaﬂ%dogwgkﬁﬁnph

proteins of WiGedviy ekl MhniRYrusiba %trétgﬁs %@%@ﬁg‘séﬂt GhniBRALA ing qls&?tt(b 'tégp :tl{ée

residue, in some cases as a resul host - medi at ed processes
wel | known i hidl¢gcarttivitibadesthieedNer@nni nal net hi oni ne encoded by the
translation initiation codon generally is renoved with high efficiency

fromany protein gfter translation in all eukaryotic cells. Wile the
N-term nal nethi oﬁwm%ei ns also is efficiently renoved in nost
WO 03/ 066085 PCT/ [ BO3/0Q433 r ok ot es sone _pr.otei ns, E

prokaryotic renpv anﬁgggégggein@rrfs @F%/?}iﬂl%sﬁtt € B@HEW%I ‘l%éon BEPIEIA% Oh Heingensions he

am no acid tgrew@vsghn&m@ed\hﬁ ehdTiRAnBERt MrRRENSd %1%%91%%%%' enleL %mﬂf@am n

fusion proteins of the invention and anti bodi es that bind eutic
protein or fpmmssmm wiach aeccsntiitvert e efogeaouser elmed gemetniamkseria elpsebess,
such as a P ati I n one_enbodi

tid | t fi
mar ker ami no g‘&ﬁlf?f?% o %Jg!%en;eﬁg e“ﬁ@il %’1’%@“6 Ird S5 tﬂ@lsg?l?c%mﬂqtﬁctaﬁ’&
provided in %cﬁ%eevﬁcth@"{raﬁ@eﬁ%lﬁy ih&lGde o%&%no@@ﬂlsﬁ’{ﬁwﬁﬁl 16@1%%&%&511’%0&'6‘

91311), anpbng others, many of which are comrerciall avai |
descri bed i nagbnther erickic a01d>rssquenN@@t buchAgsathirogs;i thaiLJSAyS:ﬁ? 8@@8@254 le’.L@ﬂQ)lal

for instance, hexa-his | di ne pr i des nvenj.e urificatio

Fusi on prot ePTP S arhEN JepTabos HEsbaarLp Par pofs FrBEeRoRY i Dee st

are not |im gpecttis edft€ssidiAdT thé@€hcoded 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 same species or of a different species than the
species of the target animal. 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 line cell,
thereby conferring the ability of the transgenic organism to transfer 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 to which the recipient belongs,

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



whi ch corresponds to an epitope derived fromthe influenza hemaggl utinin
protein (Wlson et al., Cell 37:767 (1984)) and the "FLAG' tag. Further,
an al bum wofla®s@8s prot ei n of the invention nay be conj ugatP€l/1B/ @433

t herapeutic noiety such as a cytotoxin, e.g., a cytostatic or cytocidal
agent, a therapeutic agent or a radioactive netal ion, e.g.,

al pha-emtters such.as, for.ex I 13Bi . .EX | es _aof such.agents are
given in U. SPOBFEST Dol reﬂlﬁﬂﬁni%gg’[ %n?aétef;?s& t}ﬁo%%‘gloéggfr i“fegr%n? RERD 0°
01/ 79480 (p. exffdddsed WiteéhtBriBan Me@bies @dmed herein by reference. Al bumin
fusion proteins nmay al so be attached to solid supports, which are _
particul arly usef &l rguseeniprrigIBESEeE be @ tsnsgenicchiman apimab oF Pleapt 1Hdesgeninst
are bound by i t i it J I: r i ns of
the i venti ofi & BRaRsy €Sl ARAREIE! eltbbnBhaltl bHBhar RetbEh AT e
cel | ul ose, paligtaiectian dene matbeting ip @ntsiotie eem peelly vindy kecolibfante/it and
pol ypropyl ene. Al so. provided by the invention are chem cally nodified
derivatives BYOVHal THEHER (569 (6§ oY -Dr BHERtnOof. 78 H80G:nl enthasit iR choPrad07;
provi de addi §i0f; : ' ased ubi |7t il nd
circul ating M@eﬂ?go?ﬁ?)ég{l%%g%@# gsé?@%% tﬂggr@??g’e? %ﬁ%ﬂrﬁ%ggﬁﬁﬁ tg gllé( s(%%oﬁ. S.
Pat ent No. 46@FM-BBT.)TuabkXedvplResombinohivirag Eipeessia RbrocpB| Yethods émdlaéontal

7ol orence hoPHIPEY N dar cbhea TART QUdhe: (peomeBoRan oP BEHan Srbblinecid

the inventi of,aRYniYento JESRERThARY WpidatnFhdanfnalBn Rl chevBy i P@Nich
known in the art. WO 03/066085 PCT/I'B03/ 00433 Uses of the” Pol ypepti des

Each of the fooypeptraddsmiaient iff nelfipkeneileic cail ipolagskes iDetailadepoosdunesy for
The follow ng description should be considered exe a nd utilizes
known +echn BEUCRE HaBESeR i TR G GAY SIRHE o prt RBIGH BsBRar isbiERbhear o
useful for taRELIRES in V1.SVRREAONLARNAROAPLAGNDS] Paht XAl K0S, 387 S OK d@FisndN
manmal s, preferably humans. Such disorders include, but are not limted

to, those desdeinpdignhiergien intley. PrhowistomalAmpglicatBnobayil M. A4 7yand WO
Table 1. The 1 n_fusi proteins. of the invention,may be used as
i nhibitors 09?)7%@ &Peri{? ’gglcgr%eo]tnﬁ%rlp%ﬁ?e R e hﬁﬁ{%r -i nduced

angi ogenesi s.

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 vivo 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 albumin fusion proteins in vivo. These vectors provide efficient delivery of

nucleic acids into cells, and the transferred nucleic acids are stably integrated into the



Mor eover, al bumin fusion proteins of the present invention can be used to
treat or prevent diseases or conditions. For exanple, the album n fusion
pr ot ei ns WD 0Bles085 nventi on nay be used as a prophylactic @cTuRev@pssutic for
preventing growh of, or pronoting regression of, primary tunors and

net ast ases; and for treating cancer, diabetic retinopathy, progressive

macul ar degeneration t.he gid-arthritis. bum n_fuysi.on.pr.oteins can
be used to a%sS?OF%%HO@N& Otg@? glﬁgpt ')ﬁg?lﬁfsnc’%uc@:vgﬁgrﬁi e Ogéﬂ{)ﬁ%?g g?f@?? in
in vivo di agheatddsatal€d, agX@MPdsenor-AgH] Alefbal adetBbMUse teséitsidon RiAL & 1SS of
the invention could be used for inmaging of polypeptides in a body. _
Exanpl es of Bewyisjenah Aopfration Seiag No. 69/%@.534 pn%gv&%%ﬂ%ﬂ;{pp-i b%ltf/iﬁﬁa Bhichal
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I maging moi ety NegdedniQin fusion protein 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 fusion protein of the invention to be

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



produce diagnostic inmages. In the case of a radioisotope noiety, for a
human subject, the quantity of radioactivity injected will normally range
from abouwO®3106080 millicuries of 99nTc. The | abel ed al biairnBé®IIIN
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treat nent. bum n fusion protelns the invention can also be used to
rai se anti bogtsesges. Specifically, aerosol includes a gas-borne suspension of droplets of an

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

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 accessory 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 necessary, 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



which in turn may be used to measure protein expression of the Therapeutic
protein, albumn protein, and/or the albumn fusion protein of the

i nvent i orwDroaie@ss econbi nant cell, as a way of assessi ngPCrane¥mnisati on of
the host cell, or in a biological sanple. Moreover, the albumn fusion
proteins of the present invention can be used to test the biol ogical

activities d ga s eni c ni s t hat
express the gﬁ Skﬁlﬁln% %ngén@%? ob %P%gﬁ £ %Ee |m/1enom6ﬂlaﬂggsenéqys§ %{Eﬁeﬁ d™ n
the inventi omnitidoas ogemilt-dosg amitaimsrsafe gangld salddyahipded, iveds o@@ﬁ%ﬁﬁe% Mend

into which reconbi nant,,. e o enous_ or cloned genetic nmaterial has been
transferred. ngii’anoF Ferddn @ tz"eij’il%ﬂ (IY@}%LH@@}\CQ@@W sauiriae selyathe pddisige s theThe

nucleic acid stepffd Ufefdb Bfride 8ot LRARPENG S %Fyfoh NG egg&? Oqgm%dlici&geaue 42988 e

transcriptional Tregulatory sequence ei ¢ aci
as introns, tE]Xmmpmyndmes nepessarylutions cnptli mbensﬁmprmSﬁlenpﬁdereSEﬁ"bﬁlt srflof

th d d t The tra ene nay be .designed to direct the
exgrggg?oﬁ 0 r}gvﬁgl 2&%5&88 ‘brfrﬁﬁ%oﬁls ir’ilf‘ycql?éadﬂe]?e ?ﬁ%r@m%mrﬁe&wm@ §t pdeweer y

from the or gaisdon8éntfatioNof |dWe ddsdze RoRGHEA Do e ﬁﬁ%@é@ﬁ&cﬁm flgﬁemau%h%?

the mlk, blood, wurine, eggs, hair or seeds of the organi sm transgene
may consi st éhe Rherrpeuicaprogsin g@@uethcebstmtécd seunrl haflifh exigbitahvby aharyhef sl‘larre
speci es or a_di f.f er ent e an the species of the target aninm
The transgenelb mé‘é“%?%’beﬁfg%@ciﬁ% }Onat a locus of a genome where that

particular nucl ei Asagi kan@aslaAeR dnSal BRthirChRRILWrSRiOf 1R!ihVenkiBH R0 ‘Phs@st onet N€
normal |locus for the transgene. The term"germcell |ine transgenrc

organi sni' r ePeiore ©fghe Thmpeyticcrroreganegionst the dwsag fmltrecgehet:alcu]atetdemratheon

or genetic i t in rodu ed i ne c t here

comger ring t ﬁiésq%ﬁ 1:hfgypc\)ﬁ\'g%lyhe%t &g]r]ﬁl Eﬁlgpﬁaﬁf)%‘m tr%laweaﬁ%ftg‘? Cﬁe‘%fef}}e

i nformati on The@béfy progein, |\th1$th§1H1nfgf1f1ﬁ)pédc6ﬁ1tl tRe E?&bné&@%‘éﬁﬁﬁ LB Qhd dhdifof
that alteration or 2genetlc information, then they too are transgenic

organi sms. THE af therdbumin Bisiogeneteins comratadniet theinofithy rseive d"ﬂletagﬁuttoopltoltmn
opecte=, o TEFSLAmL 9l by LSRR SRS BNIR | pOCH RIS it R0
03/ 066085 PCleniBOBADRAAIEC pﬂﬂSlﬁeﬁﬁﬁfﬂuQ‘l’eli dese'iaGéBiseTtunits Wolili@epRSdnt Ga8&itert NE
altered or introduced gene nmay be expressed differently than the native
gene. weight of agent but the dosage frequency can be reduced.

Formulations or compositions of the invention may be packaged together with, or
included in a kit with, instructions or a package insert referring to the extended shelf-life
of the albumin fusion protein component. For instance, such instructions or package
inserts 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 invention. 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



A transgenic organismmay be a transgeni ¢ human, aninmal or plant.
Transgeni cs can be produced by a variety of different nmethods including

t ransf ectwong/oedogtt r oporati on, microinjection, gene targ@®Cirngod/a4anbryoni c
stemcells and reconbinant viral and retroviral infection (see, e.g., US.
Patent No. 4,736,866; U S. Patent No. 5,602,307, Millins et al. (1993)

t i 4) - - -, i . ) . 0:
Toan (od. ). BERamiat A0 AR PHR PO EhaRbiad it dhg 4 ol Rlion B ETPE b
Bi ol ogy No. GRentibriréiabbuRrie Sisidnl@8y)ycleotiie’) it phanaicentivall p doepiablie @irigrucl ei ¢

acid fragnments into recqnbination c etent. manmal i an_cells can be by any
met hod whi ch f averel: Cpages 8F i3t £ e HEIPR iBBPE R % Bolé{ew_gewe%%r@s.
Detai | ed progRAREGSId Y adnRAREMG Ady bE BRSHSNES 1AM JBkScfesRAdd dviAahbRb! e
to one skilled in the art, including the disclosures in U S. Patent No

5, 489, 743 anth theSart pahishtaddiess 5u¢0 paRORterRddi hiploaishl halﬁﬂi&,dmépawﬂabiéitsgiarﬁn
in U S. Provisional. | ication Serial No.  60/355 547 and 01/,794 pp.
151 162),  whl DR o IRRol SR B Blof skl B e 1 Bt ) 3 Hose

Constructs edewéibed irgiheuslefentetsinOMubly DhigimysmethodNieell Mewhit®thosapkilled use’ as
a part of a gene t herapy protocol to deliver therapeutically effective
doses of thed& bumin fusion protein. One approach for in vivo introduction

of nucleic acid i Fljfhﬁ P! fuldiSn ﬁ}’opt&ﬁeand&fr S?Iy;ﬁ%él%tia/ee&/hfﬁe ?&H{un'tét}: E‘r?%ﬁ%‘sge' eic

acid, encoding an albumn fusio rotel i nvent i on.
cell's with aiwiar fakhivecdonsisteas withegadly artage ptdedte, atakiag giatp aogoant ilen cligitalt he
ive the nuc|eic acid ddi ,tdi %E?I |y, . mol ecul es
€

targeted cells can rec ) .
encoded wi t RPRAIHPR Ogitﬁ%mnw&%lr patignty (espggjally egisnely trpafmeRk Wihy the

vector, are :Ci I i i
Voot o nicl ef une atgn Bt ool BolyPuaEict ey hO P of BERGrisne pichiod of
al bum n f usi admprigtagions i ghthedvlénp cofimpendaisiaticar, and pothent faafoksy kmowmn to

expression level. Retroyirus vectors and adeno-associ ated vjrus, vectors. can
be used as aPr%CEE%‘PﬁS?-ngF ﬁzfﬁ%m&e@m%g}ty FyRHPBMF o Hhe ﬁ‘r“ér@%‘?ﬂ“’tﬁg y such

exogenous nughel&raeid mol ecul es encoding al bumin fusion proteins in vivo.
These vectors provide efficient delivery of nucleic acids into cells, and
the transferred niliot ekanplej digeraneingtaaldfieciing egoatted substendehio WAQI)BEBE6GB5

Eecirlhlogg?)g? 033%9;&%? 15,;8)%0 3 %Hngllbe% fe(t)ctcorts QSCIQ&%IQ;' fol%xegcgprﬂp?es, tﬁg cﬁéjrgf?:alvset%c i@’ and
biological activity of the substance, the age and weight of the patient, the precise
condition requiring fl'eatment and its severity, and the route of administration. The
frequency of treatments depends upon a number 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
include 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



their advantages, as well as non-viral delivery nethods are described in
detail in U S. Provisional Application Serial No. 60/355,547 and WD
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spray. “Pharmaceutically acceptable carrier” refers to a non-toxic solid, semisolid or

liquid filler, diluent, encapsulating material or formulation auxiliary of any. The term
“parenteral” as used herein refers to modes of administration which include intravenous,
intramuscular, intraperitoneal, intrasternal, subcutaneous and 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.e., one that is non-toxic to recipients at the dosages

and concentrations employed and is compatible with other ingredients of the



WO 03/ 066085 PCT/1B03/00433 with one or nore acceptable carriers. The
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Speci fically, aerosol includes a gas-borne suspension of
al bum n f usi evhigr atdhcorpbratedebyi resdramte hensiantGambin@ongayaybee pdmhitedd ieither
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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



non- aqueous sterile injection solutions which may contain anti-oxidants,
buffers, bacteriostats and sol utes which render the fornul ation
appropri awe oBo6soBhe i ntended recipient; and aqueous and RCARABCRNBAISS
sterile suspensions which may include WO 03/066085 PCT/ | B03/ 00433

suspendi ng agents and t hi ckeni ng agents The formul ati ons may be presented
in unit-dos - dose ¢ iner S
or syr i nges, fe g?'\éimgr?ﬁg}‘ <B]§ e§<tam ge tﬁéreﬁ) %c?%ca?l?%%t%u%g a%?l e @hgegtns do\ﬁ[tlf}% n
requiring Orﬂrysehhﬁvaﬂiﬂnt, hedareot fbebe @Jﬁl@ﬂmédasﬂinﬁltihgl ircatyrwey thefremai@dang the
water for injections, imediately prior to use. Extenporaneous injection
solutions a S‘%‘Eﬁélﬁf’ensmns may be prepared fromsterile powders. Dosage
formul ati ons may contain the Therapeutic protein portion at a |lower nolar
concentration or |ower dosage conparegxipovbhgsion-fused standard

formul ation for the Therapeutic protén grven the extended serumhalf-life
exhi bited by many of the albumn fusion proteins of the invention. As an
exanpl e, when an al bum n fusion proteipxshplde i nvention conprises one or
nore of the Therapeutic protein regions, Re dosage form can be cal cul at ed
on the basis of the potency of the aIbunln fusion protein relative to the

potency of the Therapeutic m‘lgﬁiﬁFrb,fa\lﬂﬁlﬁﬁl tdosti@in éPpQAaccount the
prol onged serumhalf-l1ife and shelf- life of the al bum n fusion proteins

conpared to that Gl BEmNAhiMS: T8 %Rﬁl@% ISCSPRETENPlus RN £ X MTRly(Clotbtéth)
al bum n fusion protein consisting ull length HA fused to a ful
| ength Ther a\pmjextcacmdobsephencé/nhbthpualeeﬁactdme @thanolt preeipiteitd and tthemdigested

represent a ht of t but th ge freq

reduced. For%ﬂhiﬁﬁ@ﬁétBFlﬁgﬁbﬂggg B“%WﬂfnﬁldﬁﬁghWPﬁﬂﬁnﬁﬁ-gﬁ“éé@% gaglly
together W thu&f froh¢h nlflm ftid hordnfigitd) YRR BSins AHPES Iaﬁ@eHlomsert
referring to the extende fe of the albumn fusion protein,

conponent . P@creldn&gaﬂtw clemfcmBamﬁtI siie trito s Deng aﬁkra@étatm,rﬁﬁ@r% Hinghly shelifess
reconmmended ditio h _as tiLe wsl 100t
taking into tigg teﬂgos&tfnenﬂedﬁg sﬁﬂ%?%ﬁgegacwnﬁ?&l%}t/#g By Re' al bumi n

fusion projeegss of the invention. Such instructions or package inserts may

al so address the particular advantages of the al bum n fusion proteins of

the inventions, such as the ease of storage for fornulations that may

require use in t Bkl d, outside of controlled hospital, «clinic or office

conditions. As described above, fornulations of the invention may be in
5-TAGCLG A 1< .CACAGCCACCGCGACTTCCAGCCGGTGCTCCACC-3!

>

5' Endostatin
(SEQID NO: 7)

JHO18

Hindlll

5-GCTA#» A1 T ATTACTTGGAGGCAGTCATGAAGCTGTTCTCAATGCAGAGCACG-3'

«
3' Endostatin

(SEQ ID NO: 8)

A master mix was prepared as follows: 2mM MgCl, PCR Buffer, 10uM PCR
dNTP's, 0.2pM JHO05, 0.2uM JHO18, 2U FastStart Tag. DNA polymerase. 1uL of
template DNA (10pg, 100pg, 1ng, 10ng, 100ng) was added to 49uL of reaction mix.



aqueous form and may be stored under |ess than ideal circunstances w thout
significant |oss of therapeutic activity. The invention al so provides

nmet hods oWotmsmetosent and/ or prevention of di seases or di oTdBeRIBUCh as,
for exanple, any one or nore of the diseases or disorders disclosed

herein) by adm nistration to a subject of an effective anount of an al bumn
fusion VO 03{"966 98r B%{JHBQ,?;{ Q4335 BoAL €l @eﬁ{in-&iﬂgeﬂ r’f‘ﬁ%ﬂﬁélo% Bler 29600 was
pol ynucl eot i de” encodi'ng an al'bum n fusion protein of the i NYeNt i on

("al bum n f usioeRNIAEY AUFIBALI dRndtulett 35RO ANREELE [HELDY, ta&t RPYBOEP d&ditireer -
Ef fecti ve dosages of the album n fusion protein and/or pol ynucl eoti de of

the inventi@PX6 foe38smnnéaltfer 30k atep °Geexdendeatii2iedor APolngHOmyseedipllosvedel |
Kk toth i t i dd t bi ol agi
known, 10 thoge s bIh A Yanah a0eens, SHILBTRIS 348 Safis e der
routine in vaﬁlbr@%%%%l R é{&ly%w%fgeﬁ eﬁar@ﬁomgsgnd des6EicPBiA Babd®of the

abl e ds well Kn [

references in , using meth own to those skilled in the
art. The al bengdenteflusico. Prkbd evas ehsdived. pdieymodifiedtdndestafin ICDDEA fimgmenatved

and dosed in f.ashi gn sjstent w ood nmedi c [ i ing into
account the @Pﬁfﬁd?[g m%%eoﬁ%r‘?/)ivgﬁg%‘?semﬁiggldfs\l}}ga% FH%Q eg%m&é(lﬁ@gi?gﬁ 7t he
side effects of tTRabARAtatividINAMgnRhDWES Bigkited &cdhPleRbM WM/ HindIll
pol ynucl eoti de al one), the site of delivery, the nethod of admi nistration,

t he schedul i syl bgated mteiBaml Hiwd!1l diggsted mErS Ttadesstibed roWHO129/00504, to create
practitioners. The tive anount” for purposes herein is thus

det er m ned b@mgﬂgwﬂDﬁé%gfderations. For exanple, determ ning an effective
anount of substance to be delivered can depend upon a nunber of factors

i ncluding; for exanple, the chem cal sExugipléz and biol ogical activity of
t he substance, the age and wei ght of the patient, the precise condition
requiring treatnent and its severity, and the route of admnistration. The
frequency of treatnents dependSonspaittion ol Deimihalfanadtr s, such as the
amount of al bumi n fusi oReRARaEABuSinRAUYRHGEH @RpFeddok PIEIIEEL S adm ni st er ed
per dose, as well as the health and history of the subject. The precise
anount, nunber of doses, and timng of doses wll be determ ned by the

attendi ng phyghsrafti oV€lt8Fh Al ABmifldAdoittih éshRRsipH PlAniig and
pol ynucl eoti dés of the present 1 nventron can be

A C-terminal rHA-endostatin fusion were constructed 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/THO13 was designed to extend from the Bsu361 site within albumin cDNA to the
SexAl site within the 5' region of endostatin cDNA. An Accl 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 ADHI terminator, provided appropriate transcription

promoter and transcription terminator sequences.



adm nistered to any animal, preferably to mammals and birds. Preferred
mammal s i ncl ude humans, dogs, cats, mce, rats, rabbits sheep, cattle,
hor ses aropBgeq0swi t h  humans bei ng particul arly preferre@®CTABIZOgESNer al
proposition, the albumn fusion protein of the invention will be dosed

| ower (on the nolar basis of the unfused Therapeutic protein) or

adm ni sterec{ﬁ s frequently than the unfused Therapeutic protein. A

t herapeutically effective dose may refer to that anmount of the conpound
sufficient to result in amelioration of synptoms or WO 03/ 066085

PCT/ | BO3/ 00433, d|§%ﬂ@@nstab|I|satlonTGnmémb@olongatloﬁkéﬁ survival in a
patient or |uprovenent »stquality of Tite. The album|1l4ﬁu4x?prote|ns of

the inventi of) BUR@SVANEROROUBACEIRACTREVAGEOGGTGINLERE CToRtTicNOYS
infusion of "classic drugs", i.e., less protein equivalent is needed for

dentical inhibit tivity. Due t | onged. h
aminstored, | BorCoratee ek ol G e Riaatadio

days. The al bumin fusion proteins of the invention have the foll owmg
additional advantages: (i) dose optim zation design on the basis @fiot3he
angi ogenei ¢ phenotype of a tunor to fit specific grow h characteristics of

i ndividual tunors (e.g. fast s| ow (ii) controlling/ avoiding
unwant ed acc@mg?mgé?dgﬁ%&nﬁqlpn t&’\glﬂ )i cations which could result in
fewer or | esse”edTﬁe%]&g%Jnﬁ@l%ﬁM%ﬂ&F Jﬁbfﬁfﬁ@l fhd 1 mtd:metéh@kms%wﬁ&m

peptides are hydro c In nature, their fusion al bum n inproves their
solubility vsﬂnagrﬂnemtﬁmniﬂDBlZE% toasedte p]asmazhpﬁ)ﬁﬂdé?ase of bioavailability and

should allow for e cent ate .mul a f.usi ns
and/ or pol ynucl eoélséfgﬁl‘ ﬁgﬁaggogp mel ¥1| g%}ugtf ﬁ&%pﬁ@ipw@@cfeséﬁedot% Bt &
parenteral | YHzﬁd!HtI rachisk esivaldy.a bl auawmabBe243 npleaidElyt by in patent
topically (as by powdérs, ointnents, gels, drops or transdernmal patch),
bucal |y, or appligaticsy WO O0/AHERal spray.‘ "Pharmaceutical |y acceptable
carrier” refers to a non-toxic solid, semsolid or liquid filler, diluent,
encapsul ati ng na&ggQEL or formul ation auxiliary of any. The term
"parenteral" as erein refers to nodes of adm nistration which i ncI ude
i ntravenous, int raﬁJsdgﬁJI ar, intraperitoneal, intrasternal, subcutaneous
and intraarticul ar 1Al’8cti on and i nfusion.

5'-TCGAGAAGCTTC-3'

(SEQID NO:11)

Plasmid pDB2243 was linearised at the unique X7ol just downstream of the yeast
ADH] transcription terminator. The oligonucleotide JHO11 was annealed to itself to
create a double stranded linker. The linker was ligated into X%ol linearised pDB2243 to
create a plasmid pDB2441, which possessed a HindIll site, either side of the ADHI
terminator. Plasmid pDB2441 was digested to completion with HindIII and the 0.37kb
ADH] terminator fragment was purified and ligated into HindIll 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 SexA restriction endonuclease. Sex4/ is a Dem-sensitive restriction
enzyme. The dem-, dam- E.coli strain GM2163 (New England Biolabs, genotype: F-
,ara-14, leuB6, fhud3l, lacYl, tsx78, ginV44, galK2, galT22, mcrd, dem-6, hisG4,
rfbD1, rpsL136, daml3::Tn9, xylAS, mtl-1, rhi-1, mcrBl, hsdR2) was independently
transformed with plasmids pDB2450 and pDB2442. Dcm- dam- pDB2450 and



Al bum n fusion proteins and/or polynucl eotides of the invention are also
suitably adm nistered by sustained-rel ease systens such as those

descri bedwoa3m66o8s n U.S. Provisional Application Serial ReT/I18Q/®3%3, 547 and
WO 01/79480 (pp. 129-130), which are incorporated herein by reference. For
parenteral adm nistration, in one enbodi ment, the al bum n fusion protein
and/ or polyn ide is . | 1. ] X] I: : i.red
degree of p‘ﬂ?]% ?8{2 P %Srglduw%gstaggnlﬁ%p%é?a%geespt%éoﬁgm)é%@g][e%{l g‘;r\{l,ﬂt1 %"é’%ﬁéﬁ%n,
or emnul si on)SexWit hThe SehAl/Padilt feghkyt domepD&2AUE0 qar7keyr wak . legafedoneo tthat
is non-toxic to recipients at the dosag d concepntrati | oyed and
i s conpati bI%xﬁilfﬁﬂ”ﬁh@*galﬁ%fré%}?lérﬁt%éon&f’ﬁé%g% ?59?%@%6@5({ P@gﬁf'%gg/ 00433
fornul ation. For LiSie B8 JeRloUbAlchOR QB RBRUL Yy doesisARlerdtids! Wi mid
oxi di zi ng agents ggﬁgp(;?ﬁe}rre cor?pgund that ar elﬁknoyvnyto be %regl eter itﬁg%?to

t he Ther apeutSAC3STheneablbudiselofadsindsP-pr 23 ced Hsanandbsenbed diyyPlaen. dot etlels (B191) he

i nvention ) adm ni st | o or. i.n conbi nat i.on .W t t her .

t her apeut i %@Zfﬁch_lo ﬂ%u% ng“gé?'on%‘ﬁr@f’gi E'%HH’I“SE %%WHI?@F{%%W e Rgants
that may be gdggiRiwiel6biddFERMPDBA IR HuVKibd ahlQigatldbiuts NoflufipeteddpOAEBRS
and/ or pol ynucl eotides of the invention, include but not limted to

chenot her apewhich hagebros, treated Wiiibt ¢ab intestisploplersphaipe. fosrastce plsad pDB2452
anti-inflammator.i.es, ventional | ofherapeut | G.. : :

her apeut ¢ b AGRe 20 GRLFP s TR B LARTH SRR s ARG e,
Serial No. 6&i2ebidmiri@ad WO 01/ 79480 (pp. 132-151) which are incorporated
by reference herein. Conbinations nmay be adm ni stered either

concom tantly, e.g., as an adm xture, separately but simltapeoysly or
concur r ent | yEonstruetion efiNiteyminal endostatin-alhymin Susien gXpression Eﬁﬁh& ch the
conbi ned agents are adm nistered together as a therapeutjc mxture, and

al so procedures i hhewfcembingat dbwninapreagenvscarePA BB hind 4 €04 payediesny
but simul tangous| vy, a teq v ' [ - t.he
care 1 i vi duar oy 37 bR b BRI @D &7 PGS phRER4s oD inkd
separate adife i SAMNEbONfiR{orORBIR seljiiice0apRENdS the yage MAB [gproatotdri drsit the
foll owed by the second. Pharmaceutical conpositions suitable for use in the
present i nveyrasod DFc tenaénateroprpbiging eppsoRise iapseipiondrompater apd dEnEstsionr e

ined in _an, of f.ect] - Ve b hpkandgd . SThe.:
Cont i | 4t S SSLLIEATIVIL Uy EIVRVELL® B aIECO NS il

I cal rr'sing one or nore
pPAYE645 was digested to completion with the restriction enzyme AfIIl and partially

digested with the restriction enzyme HindIIl and the DNA fragment comprising the 3'
end of the yeast PRB1 promoter and the albumin coding sequence was isolated. Plasmid
pDB2241 described in patent application WO 00/44772, was digested with AfIIl/HindIl1
and the DNA fragment comprising the 5' end of the yeast PRBI promoter and the yeast
ADHI terminator was isolated. The AfII/HindIIl DNA fragment from pAYE645 was
then cloned into the Af/11/HindIIl 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 Blnl, the
recessed ends were blunt ended with T4 DNA polymerase and dNTPs, and religated to
generate plasmid pDB2534. Plasmid pDB2534 was digested to completion with
BmgBI/Bglll, the 6.96kb DNA fragment isolated and ligated to one of two double



containers filled with one or nore of the ingredients of the pharnmaceuti cal
conpositions conprising albumn fusion proteins of the invention.

Opt i onal Iywoasmeamsat ed with such container(s) can be a notcrdBoanoisse form
prescri bed by a governnental agency regulating the manufacture, use or
sal e of pharnmaceuticals or biological products, which notice reflects
approval by [ I VITHER .
adnlnlstratlgn %g %“géﬁg@gﬁ%ﬁgggggp?%§§X$ﬁ5§?ﬁ€e§$y tﬁg(ggﬁ%pkadee
mor e readi | yoDBPSHY, 5 QO 5BV CoSbeand ME) 176V COES foojrém)mpkagneklﬂhﬁlfeﬂd whi ch are

provi ded by way of illustration and are not intended as limting. Wthout
further description, it is believed thah]&%{gﬁ of ordinary skill in the art
can, using the preceding description a e following illustrative

exanples make and utiliz the alte L.ons i ,

i nvention ami- CBAE&TT@:@@ﬁi@@@éﬁé&hgggcgﬁb%%?%%ﬁggéggg?@%&%0433
foll ow ng working exanples therefore, specifically point out certain

embodi nent s @G eN@igsent invention, and are not to be construed as
limting in any way the remainder of the disclosure. EXAVPLES Example 1
Cl oning of a human endostatin cDNA DNA from a human foetal kidney

5' - STRETCH Pl us cDNA Library (d onet ech)V was extracted by

phenol / chl or of orm extracti on, et hanol tat ed and then digested wth
RNaseA to renove any RNA present in the DNA sanpl e. The DNA was serially
diluted fronmt00ng to 10pg (in 10 fold increnents). PCR primers JHO05 and

and & H nd 1TCSTTa N BORIRE %éGéﬁdﬁGééW@f?ﬁ%@ﬁ&%@é&?ﬁ%ﬁ%&ﬁ each
pri mer were as fol |l ows: JH005 BanHl -TAGC~<t: O f.

C CACACIICA@EQIE\NU’@@AGCCGGTGCTCCACC-S 5 Endostatin (SEQ ID NO 7)
JHO18

VCO055

5-GATCTTTGGATAAGAGAGACGCTCACAAGTCCGAAGTCGCTCATCGAT-3’

(SEQ ID NO:14)

VCO056
5°-pCCTTGAATCGATGAGCGACTTCGGACTTGTGAGCGTCTCTCTTATCCAAA-
3 ?

(SEQ ID NO:15)

VCo057

5’-
pTCAAGGACCTAGGTGAGGAAAACTTCAAGGCTTTGGTCTTGATCGCTTTCG
CTCAATACTTGCAACAATGTCCATTCGAAGATCAC-3’



Hindl Il 5 -CCTA: 1 ATTACTTGGAGGCAGICATGAAGCTGTTCTCAATGCAGAGCACG 3" 3
Endostatin (SEQ ID NO 8) A master m x was prepared as follows: 2nv Mgd 2
PCR Buf f ewp 030640RXCR dNTP' s, 0.2M JHOO05, 0.2M JH018, 2U FaerSBexd43Bag. DNA
pol ynmerase. 1L of tenplate DNA (10pg, 100pg, ing, 10ng, 100ng) was added
to 49L of reaction mx. W) 03/066085 PCT/1B03/00433 The total reaction

vol unme was 3@# ﬁW,B@EI mer Thermal Cycler 9600 was programmed as

foll ows: dena gre at Cfor 4 mins [HOLD], then [CYLCE] denature at 95C
for 30s, anneal for 30s at 45C, extend at 72C for 60s for 40 cycles,
followed by a [HOLD] 72C for 600 s and then [HOLD] 4C. The products of the
PCR anplification were anal ysed by gel V€I088t r ophoresi s and a single DNA
band of the expected size (0.57kb) was observed. The nodified endostatin
CDNA fragmert’-was isolated fromthe 1 %4w v) agarose TAE gel using a Cene

conpl et on W TNABTHRARIIGACTI T T3 BH T EPEARGARRAG (R g Riohg® | ©
pBST+, descriRaddoTYOARMPPPRECTCACUERGET-Pl asni d pDB2446. Exanpl e 2
Construction of C-termnal and N- term nal al bum n-endostatin expression

pl asm ds Construction of C-term nal al bum n-endostatin expression plasmd A
C-termnal r(QEQERIDE:ED n fusion were constructed wherein the Cterminal

am no acid of albumn was followed by the first N-termnal am no acid of
human  endostal i pe ARl 53s ARARTR 1BRMMSIHRAN LelRud EEEndtRRiARTNGRGE T O
manuf acture the junction site between album m and endostatin codi ng

regi ons. Thebeadlbgoiuschddtdrohéna albumid REIRY idtdQI3B AR ldestispdedith SgBkarshdigdlr om
the Bsu3 61 site within albumin cDNA to the SexAl site within the 5

regi on of endostatin cDNA. An Accl site was engineered into the 3" end of
the linker to allow t HE&AMAkér to be cloned into pDB2243, previously

fusion leader Endostatin

5°-CTCTAGATCTTTGGATAAGAGACACAGCCACCGCGACTTCCAGCCGGT

Bglll
—_—>
GCTCCACCT-3’
(SEQ ID NO:20)
JHO030
albumin < Endostatin
5’ —u CTTOAACCGHIGAGCGACTTCGUGACT T TGAGC GTCCTTGGAGGCAGTCATG
Agel
<
AAGCTGTTCTCAATGCA-3
(SEQ ID NO:21)

A master mix was prepared as follows: 2mM MgCl, PCR Buffer, 10uM PCR
dNTP's, 0.2uM JH029, 0.2uM JHO030, 2U FastStart Tag. DNA polymerase. 1uL of



described in patent application WD 00/44772. Plasm d pDB2243, which
contained the yeast PRBI pronoter and the yeast ADH term nator, provided
appropri awe emstri pti on pronoter and transcription ter®CAAB@/00gEquUeNceS.
WO 03/ 066085 PCT/I1B03/00433 JHO12 3'al bumin 5 endostatin SexAl Bsu361 10
h., 5- TTAGGCTTACACAGCCACCGCGACTTCC. AGCCGGTGCTCCACCTGGTC. i -T - 3

3' - CCGAATG | A

-HO13 (SEQ H@@m@g@@“% ect %%\93 31O FRRE & ’TS%‘)Crtﬁﬁ’é’|5”e“8§A Ehe
l'i nker J ml%t]a'r@éa%uw%ﬂuh&&wys Im OP&JI@H BIAGKIhBEHBEYcIACE400 WaagITRRdmmE®M
pD82243 to create plasm d pDB2442. A synthetic self-conpl enentary

ol IX g7g(7)n:JcI eotascf;alldm Denstase d@°@rfed4trmns th@rIﬂD]atheml[GMQHE]GieDﬁurﬁgats%t"@ font o
t 4

S0l aarva oripnterian ity BB e oo PRl pTfBieais)s BRath o

pDB2243 was Jj.pealipad gly E}Qﬁ [@@]ﬁyﬁﬁ@oﬁﬂeﬁgg&gwg%?@koim I%aﬁﬁﬁlyere

ADHI transcrl ption term nator I'i gonucl-e 1 was annea
itself to g&eday deidd ropharasislenidlai bake of expeetedisived(0. 50kls) Wasgetsenved nThe

Xhol Ilnearlse DB2243 to create a _plasmd 41, whi gch_possess

Hondl Il si te05%1fb( ROTA diagacat masolpefl Letarihe ria(D@% RaIeTH 55 0554%1%\%?

di gested to &RARL 541 ébr'hi—cl' ndl Il and the 0.371cb ADHI term nat or
an

fragnent was purl ie igdted into Hindlll digested pDB2446, which had
been treated wi t hTlgalHCR nbNgt ifrrgmeph osgshdigasted ﬂoocompknen pivals nihd EBBRY4E0.

The noxt SUeD L Re SATILIUSLL 90, of e 8 Bum . sodstal 0. LUSL NP0
Dem sensi ti Vgglﬁ?ﬁéﬂ LELHPPNA fragment to create plasmid pDB2556.

Appropriate yeast vector sequences were provide by a “disintegration” plasmid

pSAC35 generally disclosed in EP-A-286 424 and described by Sleep, D., et al. (1991)

Bio/Technology 9, 183-187. The 3.54kb No#l N-terminal endostatin-albumin expression

cassette was isolated from pDB2556, purified and ligated into Nof digested pSAC35

which had been treated with calf intestinal phosphatase, creating plasmid pDB2557

contained the Notl expression cassette in the opposite orientation to the LEUZ selection

marker.

Example 3

Cloning of a human angiostatin cDNA

A human liver 5'-STRETCH plus ¢cDNA 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 JH003 and JHOO04 were designed to introduce a BamHI site into the 5' end of
angiostatin (JH004), and a HindI1I site into the 3' end of angiostatin (JH003).



enzynme. The dcm, dam E. coli strain GW163 (New Engl and Bi ol abs, genotype:
F- ,ara-14, |euB6, JhuA3l, lacYl, tsx78, gin J744, gai K2, gal T22, ntrA,
dcm 6, hiwad3/n6qdHD], fpsL136, daml3::Tn9, xyl A5, mtl-1, PaTARY3/0¥3IDB],
hsdR2) was i ndependently transfornmed with plasm ds pDB2450 and pDB2442.
Dcm dam pDB2450 and WO 03/ 066085 PCT/ 1 B03/ 00433 pDB2442 pl asm d DNA was
purified and_]ﬁiogﬁsted to conpletion with BarnH and SexAl. The SexAl/BanH
fragnment from pDB2450 (0.87kb) was ligated into the SexAl/BanH (5.88kb)
fragnent from pDB2442 to create plasm d pDB2456. Appropriate yeast vector
sequences webeGEAGT AETGYA AGATASORTEGPTARTICHC TG G CAGHSAEBTAGERETAITTB’

di scl osed i n EP-A-286 424 and described by Sieep, D., & al . {1991y

Bi o/ Technol ogy 9, 183-187. The Nod C-term nal al bum n-endostati mggg@g&g&ljﬂon
cassette was isolated from pDB2456, purified and |igated into Notl digested
pSAC35 which had been treated with calf intestinal phosphatase, to create
pl asm d pDB24$20 Ipanv&2hi ng the Notl expression cassette in the sane
expression orientation as the LEU2 sel ectable nmarker. Construction of

N-t er m nal engﬁ)ﬁt atin-al bum n fusion expression plasm ds The reconbi nant

al bum n expré #n vectors pPAYE645 and pAYE646 have been descri bed
previously in UK patent application 0217033.0. Pl asinid pAYE645 cont ai ned
the HSA/ Mra- b Tugicoi A eadetosaatenteAcaABTWIAA@sCtBecKaasic ARG ARCoTOt er
and the yeast ADHr-term nator providing appropriate transcription gronoter
and transcription termnator sequences is described in UK patent

appl i cati on 0217033B@mi#| asnmid pPEEEBtEINEs di gested to conpletion with the
restriction enzyme Aflll and partially digested with the restriction
enzynme Hi ndl | t fragnent conprising the 3 end of the yeast

PRBI pronote éE ggtl\ﬁ@%gmm n codi ng sequence was isolated. Plasmd

pDB2241 described in patent application WO 00/44772, was digested with
AfI11/H ndl 11  andhthegii¥tatiar elgN@ntwas cglifieidnigy PIOR Bsingnidie gfrinidre NHKSt arPRBI

t dth t ADH t i t i | ated. Th fl Hi nd
DT ogent 11 o AL g mhogiat Mk P IBFIHRLES HG M. MGG, Priipbasoyh PCR
t DNA f t t i 2 | i
i geated o OO HMTTRRE SARRE, GU; PRSI RolRi b trbas).
the recessed lﬁ'ﬂ,d(ﬁ DRAg10pEN00ERNSE, Yorid) 108nINAsRAUYIRY £58. @M@action 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 [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, HindIIl (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).



dNTPs, and religated to generate plasm d pDB2465. Plasm d pDB2465 was
linearised wth Cal, the recessed ends were blunt ended wth T4 DNA

pol ynmer aswOoanmde@BSIPs, and religated to generate plasnm d pDBABGR04H asm d
pDB2533 was linearised with Blnl, the recessed ends were blunt ended with
T4 DNA pol ynerase and dNTPs, and religated to generate plasm d pDB2534.

Pl asm d pDB2534 was di gested to conpl ety x‘ﬁﬁ}ﬁ%ﬁh BgBI /BglIl, the 6.961cb
DNA fragment isolated and ligated to one of two double WO 03/ 066085

PCT/ 1 B03/ 00433 stranded ol igonucl eotide |inkers, VC053/VC054 and
VCO57/VCOB8 to create plasmd pDB2540, or VC055/VCO66 and VCO57/VCO68 to
create plasmd pDB2541. VQO53  constyuction of C-terminal and

5' - GATCTTTGGATAAGAGAGA AR . | D NG 12)
V054 5 pCCTTGAACCG%%E@@%L “%@%ﬁ?ﬂ% (SEQ I D
NO 13) VOO55 5'- GATCTTTGGATAAGAGAGACGCTCACAAGTCCGAAGTOGCTCATCGAT- 3" ( SEQ

1D N0 19) VPG O ARG AT A SR G S RAIRT R T CTTATOCAR:

3" (SEQID

D CARTACTT GOARGAA R & B Tl s 4 lpsom s Pepsed | b

NG 16) VCO58rHA and the angiostatin ¢cDNA. The oligonucleotide pair JH021 and JH022 was
designed to link the Bsu36I site within tHA to the Bmrl site within the 5' region of

angiostatin.

JHO021

5’ Angiostatin
BamHI Bsudol rHA

B

5- GATCACCTTAGGCTTAGTGTATCTCTCAGAGTGCAAGACTGGGAATGG-3!
I TGOGAATCCGAATCACATAGAGAGTCTCACGTTCTGACCCTTACC-5"  JHO022

(SEQ ID NO:24 and SEQ ID NO:25, respectively).

Plasmid pDB2447 was partially digested with Bmrl 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 HindIIl and treated with calf intestinal
phosphatase to remove the 3’ phosphates. Plasmid pDB2441, described above, was
digested to completion with HindIIl and the 0.37kb mADH]I terminator fragment was
isolated from a 1%(w/v) agarose TAE gel using a Gene Clean IIT Kit (BIO101 Inc.).
The 0.37kb HindIll mADH]1 terminator fragment was ligated with the HirdIII linearised
pDB2458 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



5'  GTGATCTTCGAATGGACATTGI TGCAAGTATTGAGCGAAAGCGATCAAGACC
AAAGCCTTGAAGTTTTCCTCACCTAGGT- 3" (SEQ I D NGO 19) PCR priners JH029 and JHO30
wer e desiwypad/os@sal | ow t he endostatin cDNA to be cl oned ®€TARIIGOBE M nal

al bumin fusion into pDB2540 linearised with Bglll and Agel. HSA/ Ma-1
fusion | eader Endostatin

( SESTFEA@%T%@%E ¢ ?’W@WI@%%& t@gih{rbduc@q %T 3

>ei ¢( |wnhmrff@cm@amwamt@cmaubsmmp@awfm@@(cpwmmm 1a) A
mast er Elt ,%? ddas x{i‘%l ows: 2mM Mgd 2 PCR Buffer, 10M PCR dNTF' s

0. 2M JHO 2815 {FS oo f-A2dt Start Tag. DNA pol ynerase. 1L of WO

03/ 066085 PCT/ | BO3/ 00433 pDB2446 (| Opg, 100pg, Ing, | Ong, 100ng) was added
to 49L of reaction mx. The total reaction volunme was 50L. PerKkin-El nmer
Ther mal &YOREr 9600 was ApkRgihaamed as follows: Denature at 95C for 4 mins
[HO_DL then [ CYCLE] denature at QSCfor 30s, anneal for 30s at 45C,

extend a .es, followed by a [HOLD] 72C for 600 s
and thents[ %@%‘6@%?%%%%? of the PCR anplification were analysed by
gel electrophoresis and a band of expected size (0.591cb) was observed. The
0.591cb REQIDAgOE) was isolated fromthe 1% w v) agarose TAE gel using
Gene Cean Il Kit (BIOLO1 Inc.).

JHO026 ‘Angiostatin’

<
5’-GCACCATGGGGCCCTTTTTCCGTCAGGATTGCGGCAGTAGTTTTCATCCAAATTT
<

TTGCAGGGGAAGTTTTCTGGTGTCCH ATGTGTGTGAGGGG-3’

(SEQ ID NO:27)

Introduces
AAC—CAA change
to abolish N linked
glycosylation site

A master mix was prepared as follows: 2mM MgCl, PCR Buffer, 10uM PCR
dNTP's, 0.2uM JHO25, 0.2uM JHO026, 2U FastStart Tag DNA polymerase (Roche). 1uL
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 electrophoresis and a single DNA band of the expected size (0.46kb)
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 non-glycosylated
angiostatin cDNA fragment was digested to completion with Nsil, Ncol and the isolated
0.44kb and ligated with the 3.93kb Nsil, Ncol pDB2459 to create plasmid pDB2480.



The PCR DNA fragment was digested to conpletion with the restriction
endonucl eases Bgl 1/ Agel and the 0.591cb fragnent was ligated into the

6. 15kb pDBP340660BYI | | / Agel vector DNA fragnent to create pCagRIaopB2556.
Appropri ate yeast vector sequences were provide by a "disintegration”
plasm d pSAC35 generally disclosed in EP-A-286 424 and descri bed by Sl eep,
D., et al. (1991pasnBliopDBoM™M! B8N oRly MR . inThRert- Afpkibatdat kvO- d@uammal
endost ati n-al bum n expression  cassette was isolated from pDB2556, purified
and | i gat edviiph coneined dhgestssdP PEAGEEnoRh and thrasledse DI demmdnator, tiocided

[ i nal phosph CI. [ I 1 d ' .
expr oss! on BALGRR Lo CARTRRCDESIGr e 0P CHEATPRR (5T ERIct HpeldRoct lgiid

mar ker. EXgmmm43, Ghobigegedfo conlislemsh il iBasdHt BA36DNAL thelSUgHD fldgvemt was
5' - STRETCH plus cDNA library (C onetech) was selected as a source of a

sel e
human angi dselafed rﬁinélii\g&t@&lswitﬁéhq Powkl; 854308 apaiogtafp-odPEr term Jraggpsnh Sten.
The DNA wa C p. chl ct,j.oNng; i.nLt at ed
and then o a i TRRNEaR 1o r ool PR preeder e P PRkl o
The DNA wassndseudledst Woditb uteatt f manyly Oy tptddoal bi@pop-4rignosidinf axiprbssing casseltd. s) .
Two mutagenic PCR priners JHOO3 and JHO04 were .ge igned to introd ce.a
BanHl site into APEOBAEy§avecoh GFBERERS WEE ALDGLS DY h dEISRHECR PESIRY | nt o

the 3 d | j - 3, I 3
5 - COACTACT O ACA A S ACH GO CACT A ARG T rT 37 Dioet AREDY)

* Angi ost at i Bio/Te8B@Ibgy RO §32) 87 HOlgANorI C-terminal non-glycosylated albumin-angiostatin
> - TA Expresggégggs%%%%ia%eg ‘fc-rmﬁrl :, REiHMB? 1%@?&@ ﬁ’llgated into NotI digested

pPSAC35 which had been treated with calf intestinal phosphatase, to create plasmid
pDB2508 containing the Nofl expression cassette in the same expression orientation as
the LEU?2 selectable marker and pDB2509 containing the Nofl expression cassette in the

opposite expression orientation as the LEU2 selectable marker.

Construction of N-terminal angiostatin-albumin expression plasmid

The non-glycosylated angiostatin cDNA was modified by mutagenic PCR with
two primers CF96 and CF97.



(SEQ I D NO 23) The angi ostatin cDNA was anplified by PCR using the priners
JHOO03 and JHOO04. A naster m x was prepared as follows: 2mM Mjd 2 PCR

Buf fer, MMOBGRSINTP s, 0.2M JHO03, 0.2M JHO04, 2U Fast SramrtiBim433DNA

pol ymerase (Roche). 1L of DNA (I Opg, 100pg, 1ng, 10Ong, 100ng) was added to
49L of reaction mx. The total reaction volune was 50L. Perkin-El ner
Thermal Cycl 600 was programed as follows: denature at 95C for 4 mns
[ HOLD] , thenF LCE] denature at 95C for 30s, anneal for 30s at 45C
extend at 72C for 60s for 40 cycles, followed by a [HOLD] 72C for 600 s
and then [ HEBIGACAGThECTTdd A TAMGAGACGRCR ATPICTCALIAGH GrAGALTEIYsed by
gel el ectrophoresis and a single DNA band of the expected size (0.791ch)
was observed. ,T di fied angiostatin cDNA fragnent was isolated fromthe
1% W v) agag3r E gel using a Gene Cean IIl Kit (BIOLO1 Inc.). The
angiostatin fragnent was digested to conpletion with BanH , HindllI
(0.7901cb) arsEQ imateeds) nto BarH, HindlIl digested pBST+, described in WO
99/ 00504, to generate plasm d pDB2447. The DNA sequence of the human

angi ostatin ¢cDNA was obtained and aligned with the publicly avail able cDNA
sequence fr of¥Phe National Centre For Biotechnol ogy Information (NCBI)
This anal ysis reveal ed that the DNA sequence had 100% identity w th human
pl asm nogen £{RI D. 998488083-23300-12247). WO 03/066085 PCT/ |1 B03/ 00433

Exanpl e 4 Construction of Ctermnal and N-term nal al bumi n-angiostatin
expr essi on pGESIHABCGEI{3ACEEAGRI 6ECAGTEFGT GAICEHF BufnRTaHgP o AFTCAC
expression pl @méj\g n3,' ol i gonucl eoti de pair was designed to manufacture a
junction si te 7~ rHA and the angiostatin cDNA. The oligonucl eotide
pair JHO21 and JHO022 was designed to link the Bsu361 site within rHA to
the Brnrl sitsEQimMNe2dhe 5 region of angiostatin. J11021 5° Angiostatin
BaniH Bsu3 | 1 rE-IA

A master mix was prepared as follows: 2mM MgCl, PCR Buffer, 10uM PCR
dNTP's, 0.2uM CF96, 0.2uM CF97, 2U FastStart Tag DNA polymerase (Roche). 1uL
of pDB2501 (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 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 (0.83kb)
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 non-glycosylated
angiostatin cDNA fragment was digested to completion with Bgll, Clal and the isolated
0.83kb 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., ef al. (1991)
Bio/Technology 9, 183-187. The Nofl N-terminal non-glycosylated angiostatin-albumin
expression cassette was isolated from pDB2763, purified and ligated into Nozl 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



.............................................. 5-

GATCACC'' [T T ' . )
AR 1 CaoAATCRCT AR RS P e PR et O D el T et g
SEQ I D NO 2%ppositnapidsvieh pyientlias i ttle APB244Rctsble mpakei. al |y di gested with
Bnrl and then digested to conpletion with BanH to create a 3.95kb vector.

The doubl e stranded oligonucleotide Ilnker 21/ 22 was |ligated with the
BamH Bnr| digested pDB2447 to create aaple? pDB2458. Plasni d pDB2458 was
linearised with Hndlll and treated with calf intestinal phosphatase to

renmove Ithe 3' phosphates. Plasm d pDB2441, descri bed above, was digested
to conpletion with Hondl |l and the O 371ch mADH termninator fragment was

isolated froma 1@0WWCtQ§dﬁé\g@rﬂEa]g@dlﬁgFﬁﬁméﬁ ! 'éi‘ﬁg\e% FUPRS (B a 01
Inc.). The 0.37kb Hndl Il mADHL terminator fragment was ligated with the

H ndlll linearised t.o create pl.a 2 Sg. The .DNA, seqyence of
the human arfe : Bt 1 1 osyl at ed
0

3l LS & = o r
site. The site for N-linked glycos ti |l i shed P WO 03/.066085
PCT/ | 5303/ 00433 rivtoalEnes P@?gﬁéﬁe%ﬁ%-fﬁélg ﬁqvl\%%gagﬁ%ﬁn?@z%gﬁ%cgﬁ&% 5}%{%?}6(? 0
i ntroduce a 1, L 0 ! ' i
aspar agi ne r‘g@?gggl} %@%&&%@f%ﬂtﬁﬁﬁghbgﬁﬁﬁﬂﬁgﬁ ?é}é\?lgﬁdgg(%%ig%g%\ﬁvﬁfnm\]e Ir—|025
Angi ost at i n8’-TMGTAFGTTFRFGRATTGATRAZNGEGG- 3 a8EQ | DeNds@6) JpidRer 5%

e e A e AT

I ntroduces AACAA changer to abohgiﬁg N |1 nkegward primer 5°-
GTGGGATCCGGTGGTTGTATGTTTGGGAATGGGAAAG-3’ and reverse primer 5’-
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 Hindll. Plasmid pDB2575 was partially digested with
Hindlll and then digested to completion with BamHI. The desired 6.55kb DNA
fragment was isolated and ligated with the 0.26kb BamHI/HindIll fragment from
plasmid pCR4-Kringle5-C to create plasmid pDB2717.

| 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. Plasmid pDB2717 was digested to completion with Notl
and the 3.27kb C-terminal albumin-(GGS),GG-Kringle5 expression cassette isolated and
subsequently ligated into NofI calf intestinal phosphatase treated pSAC35 to create
plasmid pDB2748 containing the Nofl expression cassette in the same expression
orientation as the LEU? selectable marker and pDB2749 containing the NotI expression

cassette in the opposite expression orientation as the LEUZ selectable marker.



gl ycosylation site A master m x was prepared as follows: 2nM MgC12 PCR
Buf fer, 10M PCR dNTP's, 0.2M JH025, 0.2M JH026, 2U FastStart Taq DNA
pol ynmer aswO(0Roedeey . 1L of pDB2447 (10pg, 100pg, Ing, | on@CTABGA®I3INAS
added to 49L of reaction mx. The total reaction volunme was 50L.

Per ki n- El mer Thermal Cycler 9600 was programmed as follows: denature at

95C for 4 méosnskrwlgﬁ%)}lof;ﬁ\l:?e?grlgaﬁ%ﬁh%gggﬁﬁg)%@t—algﬁﬁ;1I1 gfiprgggﬁn pi%{%.ﬂﬁﬁ' tor

30s at 45C, &xtreénaat 7 0US 22U CyCTES, 1Torrowead oy a [HLLD] 72C
for 600 s and th D . p S | : hfieatd

anal ysed by gel ?8%5%8#&?%&1§8 er’?dIkg{izljgﬁﬁ'tnsgIfgIf Ekﬁq%g%l@p%%ghggp%%g%?ze
(0.461cb) wrsfophsebyeRCR Hagplifediidi of tanyriagleatsequabblaohtaagdeint clogs pCR4-
isolated fromthe 1 %4w v) agarose TAE g? using a Gene Clean Il Kit,,

(Bl 0101 | nc.8ringtexCaon- gl ycosWB ed  angi 98T fin cDNA frBgRERt was di gbst ed
to conpl eti quryi TrGTERS Ehentaelat £8G-9. 44h6b ARErski gptiger W 3h
the 3.93kb @?y‘é%’g?TE%MSQT?;@gr eate plasm d pDB2480. V\DSO3/ é60r85

PCT/ | BO3/ 00438CGRI ABGLA GIB2843 GCABEGASISTGAGSSEr AGel undepstardard gppditienst i on
WO 00/ 44772, _whi ch.co iped the yeast. PR ronpt er. and .t he S
terninator, B?%Waléﬁedﬁ;&%o%ﬁ%eﬂ% ‘Yarsaéf%ﬁi? t I@nreﬁﬁgﬁﬁ? SPIQHE! a?%n?%ﬁ?é'{lﬁl on
term nator SeOUENGRS clddedSiod ngﬂ%a\rwsmglaﬁstsmab?. corpleailing phishdid
BanmHl, Bsu361 and the 5.84kb fragment was isolated and |igated with the
Bar H, Bsu36tasaeajiedspCR4-KringbiiNg ol psoid apfriSrmnglndrN ppms2digested ta campletion
pDB2501. Pl asm 50 di-gest ! I.CLI OR: e I
o create a RORHAEa0 AL ar Bm A aroN B IR Ch? TieaR AR BaFRAC A
Appropriate dégé’s‘ééd YEBDET3 36 QHENE Plasiid @BV deApyropristdi wiastt egtat sagpénces
plasm d pSAC35 general Iy disclosed in EP-A-286 424 and d,escri(ﬁed %y %I gep,
D., et al. (wesuyrovidednTachsatesstioy’ NamidgBAGH: spesrallicdiselopidsy EF-A-28

non- gl ycosyl at.ed al.bum nr angi;ost at i X St _{&0l from
pDB290T, pur T S drabith B0 Sy Roef P30S PR EARAREL Y RSl F2 FrEt
treated w t hhoBYT71i faeslidesrl tphospiaioaseith Norkashtle pLaAsNdterpDBR BKoBigles-
containing the Notl expression cassette. in the ial:lga expr.essi on .ori niati on
as the LEUXG@PeECabamimexsessipncrapistio sidated ARG sHsAg rHE N@J’ieﬁ 1%‘59;]? @l spldn

cassette 1N A% ARRRSIHGEREEIHSNL O {620k ak InAd POt 5\ Rnaglife tRbNe

mar ker. Construc angi ost at i | bum n expression plasinid
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 LEU?2 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.



The non-glycosyl ated angi ostatin cDNA was nodi fied by nutagenic PCR wth
two prinmers CF96 and CF97. WD 03/ 066085 PCT/ | B03/00433 CF96

5' - CCATAGKD@INA@@BATAAGAGAGT GTATCTCTCAGAGTGCAAGACTGG  GAATBGIBBOYMESD | D
NO 28) CF97 5' - GGCCATCGATGAGCGACTTCGGACTTGTGAGCGT CTACTGGGGAGGAGT CAC
AGGACGG 3" (SEQ ID NGO 29) A master m x was prepared as follows: 2nM MyCl2
PCR Buffer, 10M PCR dNTP's, 0.2M CF9 Xg“f[%ﬂ 97, 2U FastStart Taq DNA
pol ynmerase (Roche). 1L of pDBZSOl (10pg, g, Ing, long, 100ng) was
added to 49L Of reaCtI 0 g)dlo(ﬁ‘Altbg}Iﬁn ﬂn%gttagﬁrt‘usﬁ#n t@lﬁ? SOL.

Per ki n- El mer Thernmal Cy Xé’lresﬁ rogr ame vvs denat ure at

95C for 4 rains | t hen CYCL
30s at 55C, exteﬁg%gs%weé? &8 a(;g%ﬁgr Slg‘tm glcg‘\%ﬁ %&m iwfagzc
for 600 s angedshen. [F&@IA%OST&@ wxpﬁsﬁm I@erl ﬁmethSRtlﬁermhpérnaxamu was hizhe

anal ysed by gel el ectrophoresis and a si ngl e DNA band of the expect ed size
(0. 83kb) r@b@@w@dr Prm&prﬁﬁapw@ansﬁdw%ét@tmﬁh%ﬁm@ FRGHEHRE was i sol at ed
fromthe 1% w v) agarose TAE gel using a Gene Clean Il Kit (BIOLO1l Inc.).

The non-glycosylated angiostatin cDNAp{sagEt was digested to conpletion
with Bgll, Cal and the isolated 0.83kb and ligated with the 6.15kb Bgll,

Clal pDB2541 to create pl apqsheRRR? RER 2R, RIORIdsileh ¥&ashs Vect or sequences
were provide by a "disintegration® asm pSAC35 generally disclosed in

EP- A-286 424 and described by Sleep, D, et al. (1991) Bio/Technol ogy 9,

183-187. Th bioetrmﬁliltﬁﬂdﬂs?z?tm pg;hg&ty(ﬁpsyl ated angi ostatin-al bum n
expr essi on (,olaat: te was rsofated rrom pbB2763, purified and ligated into

Not | di gested p%@%%}nqgalhggd&% é%aea%ﬁgﬁmtgsl Sl fhel E'ttaﬁ&ér!in?ﬂ{A SP-FF

phosphat ase, to cr dat e plasm ntal ni ng he Not | expression
cassette in PhemsRil HINERSSI ﬁsndasrcneerl ah i Wi© &9/44772, except it required an extra
250mM NaCl in the elution buffer. The eluate was then purified using standard rHA

DE-FF (Pharmacia) conditions as described in WO 00/44772, except that an extra

200mM NaCl was included in the elution buffer (although this salt concentration was not
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 rHA 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 O.9mg.mL'1 for the C and N terminal fusions
respectively and the overall purification recovery was high. It may be possible to both
further improve the purification recovery, depending on purity required, and increase the

fermentation titre, particularly for the N-terminal fusion.



WO 03/ 066085 PCT/1B03/ 00433 the LEU2 sel ectabl e marker and pDB2764
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WO

03/ 066085 PCT/1B03/00433 Exanple 7 Expression of Al bum n Endostatin Fusion
Protei ns r HANd#si ons were expressed in a shake flask and the culture

expressi on

| evel was neasured. For

r HA- endost at i n,

expression |ev

el in the

cul ture supernat apdsem@glyha glngle 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 after 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 for ELISA analysis.

PK Data:

Data for CT- and NT- endostatin after s.c. and i.v. application compared to

“classic” endostatin show similar

Endostatin

CT-endostatin:
NT-endostatin:

results:

(classic) : 4.5 hrs
56 hrs
29 hrs



For endostatin-rHA, expression was nediumhigh in the culture supernatant.
Exanple 8 Purification of Al bum n Endostatin Fusions GC-Term nal Endostatin
Puri fi catwor3/oddees C-t er mi nal endostatin was purified usingCrhBoxtoassdard r HA
SP-FF (Pharmacia) conditions as described in WO 00/ 44772, except it
required an extra 250mMM NaCl in the elution buffer. The eluate was then

purified using s - : I n i n
WD 00/ 44772, excéfﬁﬁga%g@i*ﬁthsﬁﬁ@“%gﬂlm@ &%Wh% FSa gﬁﬁﬁlﬁgﬁﬁgﬁeﬁﬁ%ﬂon
buffer (alt laﬁ&kgthtmmo&caaﬂaﬁoﬁ@ reehDr, doilomingas. aolicatt anvishesn anibigutehket. ef or e,
may be varied). The purified material was then concentrated and
diafiltered agai nst PBS. N Term nal End,]gqtati n Purification: The N-term nal

endostatin was purified using the stand € dHA SP-FF  condit | ons, except it
required an extra 250mM NaCl in the elution buffer. The eluate was then

adjusted to pH 8 and ZEEnS.cm!l and Eu*i ii!Fd .usi ng i am%az{tg r HA DE- FF
equilibrated in 15mM p ' RIS Et ed using the
standard rHA elution buffer The purlfl ed rraterl aI was then concentrat ed
and di afi | t ered—agaiF - - . —on tres—were 22 —and———
0.9mg. nmL-1 for the C and N ter nEnadstafth| OI’]SCTF espchNE—Iy andndphgativer al |
purification recovery was hi gh. 10tmgihy beEpbswiibl e Emlofatin | fli?Stigike | npr ove
the purifi ca‘gbsgppt[oelqgﬁg{fy(hrfependlor[@ on puriiter requi re($4 and i ncoease the
fermentatio tltre ag?ili'e[(b arly fqr. the N-tgrm nal WO 934 066085
PCT/ | B03/ 0043% x Char act e6| zat| on. o AI buml,&ﬁzdost at k., Fusi ons
The protein AUCéhrrpg/mLh cation was'®har acté&ri¥ed by i ng| t He sarrpl e on a
4- 12% gr adi epj, pApLNON-r educi ng ged9 and pel78rmi ng @,M8stern bl &t with
ant i - endost & catulat@froaRdlies If%4antsi bodi es. The results are shown in Figure
13. The gel ‘wasaihchddedeaigs levklotffedbousl ane Sanpl e lLoad

Table 5 shows the pharmacokinetic results following i.v. administration. Figure

15 shows the mean endostatin concentration, +/- S.D., following i.v. application.

Table 5

Pharmacokinetic results following i.v. administration

Endostatin | CT-Endostatin NT-Endostatin
1.25 mg/kg
Initial half-life (hr) -- 6.39 2.40
Terminal half-life (hr) 1.9 50.0 23.7
AUC (hr-ng/mL) 1,723 456,139 658,469
Cuypy (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 Table 6, below.



1. - - 2. Magic Marker - 3. - - 4. C Termnal Endostatin 1g 5. N Term nal
Endostatin 1 g 6. HSA 1g 7. Endostatin Standard 1g The protein as

char act erwoad/06qe8% he fol | owi ng table: WO 03/ 066085 PCT/ | Be8/r0Besa®433Tabl e 3.
Protein Characterization After Purification G Term nal Fusion N-Termn nal
Fusion % Purity by SDS-PAGE and 95 99 coI I oi dal bl ue staining No species

of correct A species of correct theoref mass = theoretical mass was
ESMS i ndi cation of post- 86512 det ect ed et ected. Sonme translational

nodi fications Main species higher wei ght consistent with | oss
conponents present. 2 q ce Correct
NT sequence Correct @Slguée%ggﬁg Fr&ﬁf&‘é?tedq)os osﬁaﬁﬁ h%ﬁﬁoﬁggl n (EU. n_1)
4.3 5.7 Fusi or—€oncentrattom (g Notes, T Essentirally a single
peak. The |oss ob. t Rye@hehtysine régawose)b@bwwfmlﬁtmﬂ@éedQﬂ?f'foéF“ent
preps, was comnfi 50 tn pLl . Good evidence
for correct unpr cegjs@%‘d s?" jr\ﬁy SL& ﬁ( /1}2 kg[e%rﬁ%?gspem es at +78 and

+165Da observed, 2 posi:ﬁ‘kﬂmldgstapm%kphoftfl!nmﬂigdﬁ Samﬂkgjlvywéé)lll/aﬁl on respectively.
+78 not obser ved3 i n (b ar Ry apar abiansg. oBXAYR &edB2 h/s.c.

4 NT-Endostatin 24h 0.8 mg/kg / 0.25 mg/kg every 24 h/s.c.

The pharmacokinetic results following multiple s.c. administration are shown in

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 24 h 72 h 24 h
Absorption half-life (hr) 0.85 1.12 4.69 5.30
Terminal half-life (hr) 29.1 255 13.7 10.7
Cinax (ng/mL)* 568 481 937 659
tmay (hr)* 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 Endostatin Fusion Proteins

CT-endostatin and NT-endostatin show similar efficacy in vivo, in a pancreas

tumor model in mice, as compared to classic endostatin.



Phar macoki netics of Al bum n Endostatin Fusion Proteins Endostatin antigen

| evel s were neasured in nouse serumafter i.v. or s.c. injection of

endost at iwp 0806@s31i nal al bum n-fusion with endostatin (CTremdpey@in) or N
term nal al bum n-fusion with endostatin (NT-endostatin). Mce received a
single injection of the test substance. At each sanple point 5 mce per

bl ed . i .
Por CT. and NT- anSlioiin Spp SR Rl el bl Y o compared to

]"or CT- and NT- endosta _ l'i'catf on conpared to

C_cI_I aSZI c" endostatin dhesrsipohéecandriesol sleinkbgedinst attiolf 7(cabessic) : 4.5 hrs
-endostatin: 56 his _NT-endostatjn: 29 hjs 03/ 06608 CT/.1 B0O3/ 00433

Table 4 shows the phari® .lf%\%‘fqr%% g&i}wtﬁﬁ%ﬁmﬁ“ﬁ@%@ Er.ys?ad‘g]?ﬁsrﬁ?rs %ﬁgfqla%sﬁc.

Mean endostatin Concerﬁa&féd ﬁpg(isﬁér‘et.%l.PCanJeQRL%QV@l996@-%743(E29d)i)§ati on are

shown in Figure 14. Table 4 Pharmacokinetic results followng s.c.

admi ni stration Eigtossitsiof t€TtmeNTof Bx&o3 {abiman H@Crﬁgﬁkga@ﬁdéﬁéﬁéﬁ)ﬁvﬁh CT-

Endostatin 1.25 [ kg Absqgrpti.on.halfs]]f hr) 0.09 1.61 8.84 0.05

Ter ni nal haleFl-aP?tgtg"(S%P)areﬂ .n% 198y ]Iz{.oo%'(Au)c (hrng/m.) 3,010 142, 183
175,272 2,682 Crax n /nL 229 1,785 2,198 44 a Calcul ated from val ues up
to 24 hours b Area includes increasi nEJdagyt$3after 24 hours Table 5 shows
t he pharnacokinetic results following i.v. admnistration. Figure 15 shows
t he nean endostatin concentration, +/- S.D., following i.v. application.

Tabl e 5 Pharmacoki neti c pxpsedston dfollbamiin @nigiostathdfusios Pratelnan  Endost atin
CT- Endostati n NT- Endostatin

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;
yHA-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-angiostatin

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 elution 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



1.25 mic Initial half-life (hr) -- 6.39 2.40 Termnal half-life (hr) 1.9
50.0 23.7 AUC (hrng/mL) 1,723 456,139 658,469 Crax n /nL 126 24, 252
24,127 Oowaimmebosnt a were used to sinul ate repeated dosi ngcagBosz@dssd i n a
21 day efficacy trial. An accunul ati on study suggested four dosing
shedules to stay within the favourable therapy w ndow of 150-400ng/m. A
PK study to .te repeat ' - el L r

clarify thi sﬂ0 z\gul\ésﬁF%uﬁg ogﬁ(ﬁgg‘sl gérduﬁ‘gg @gg&g&{r@%@%w@igﬁge{oﬂ% %I?%ﬁéc?%nd
Tabl e 6, beldfilteV¥d 4344368885 PCT/ |1 BO3/ 00433 Table 6 Dosing Schedul es For
Repeat ed Dosi ng of AFP-endostatjns No. Treatnent Loadi.ng dose é schedul e of
mai nt enance dose ¥her B%Fﬂ@cat@n@le-r%ﬁ‘ﬁ@%tfa’t s 7osipn ]Rr%te’r?giq{gislalg.oﬁ EFR g B A y
72 h /| s.c. 20 i JBG . Va{a¥s@4ehst/anfictn 3
NT- Endost at ip%ﬂo%ﬁﬁﬂ%?%&e%}) Etg\%ﬁulg.r%qﬁrg/ kg grv(évg f/k gbzﬁﬁér;igrs?)c. aYy4 Al\kll'l' Endogt atin
24 h 0.8 ny/dkgurdncd.afb optjtiss reveveyie®4 The fingl amourfie prsidaeetawelci laet but thswps s

followng nultiple s.c. admnistration are shown ih-a1 Tabl N I gQur es
R o b S e
admi ni str at ifpRgverfes-wésé geNraliNoo Ebstiasuat bainfprdest adrdss tEBISFRdepending on
Endostatin 72 h 24 h 72gh 24 h Absorption half-]life (hr) 0.85 1.12 4.69

5.30 Ter mi makithedquireds &lopravpr, 2bihe osrall wgldzmegdedrto grmercergh o 85158248 1
937 659 tnﬁwxm.{l(t{l %é fl%rril' 12nc%'ezasi%'1 tﬁézexp?esgighh%sng the first dose



Example 11 In vitro Efficacy of Al bum n Endostatin Fusion Proteins
CT-endostatin and NT-endostatin show simlar efficacy conpared to classic
endost at iwoiR/0eq83 N vitro mgration-assay (HUVEC). These PETUBOX00a3e shown
in Figure 20. Exanple 12 In vivo Efficacy of Al bum n Endostatin Fusion
Proteins CT-endostatin and NT-endostatin show simlar efficacy in vivo, in
a pancreas tunor nodel in mce, as conpared to classic endostatin. WO
03/ 066085 PCT/ I B03/ 00433 CT-endostatip.gpgngsin one dosage scheme better
efficacy: Dose response and tunor shri nﬁage In 2 out of 7 cases 3.6 ng/kg

every 72 his instead . ) t classic data so
far (Kisker et. a%.?o, et%g’n(%g%)ggéth%{&ﬁ/?gé%?%%ICZ)%%1 ) The results of
treatment of Bx R¢® ¢tal(UHH JpBindrElan.Q72&00:2R92eP2928 ne) with CT-
endostatin, s.c.,_are. sh in Figures . Exanpl e 13 Expression of
Al bumi n Angi ost at ﬁm}ﬂh%@ﬁ@?ﬂ#&%ﬁ@%?mﬁ%é%ﬁ@we expressed in shake
flask culture andediR@agX0{BST) Rew @it 1WeIa] oMPREHR D85 N828%RE essi on

| evel in culture supernatant was | ow for rHA- an?l ostatin;

r HA- 3XxFLAG- angi oslferry-Willigass, &idi et 4 P?8) (We2st1d) 16kAd9 r HA- 3XxFLAG angi ost at i n
(1110, A S0 PA ek 81 daesh il iy ssgbay |0 7 oure 27, The Lanes
r HA- angi ost at i n( N2d4Q); @99%¥B BB IbidphydicaltREdArcArTirestiaichions 258 1468 BFanpl e
14 O’Reilly, M. (1997) Cell. 88:277-285

Sim et al. (2000) Cancer and Metastasis Reviews 19:181-190

Sleep, D., et al. (1991) Bio/Technology 9, 183-187

Sleep D., et al. (2001) Yeast 18, 403-421

EP-A-286 424

UK 0217033.0

US 5792845

US 5854205

US 5854221

US 5885795

WO 94/04687

WO 95/23857

WO 95/33833

WO 97/15666

WO 00/44772

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.



Purification of Al bumn Angiostatin Fusion Proteins GC Term nal Angiostatin
Purification The Cterm nal angiostatin contained high levels of clipped
mat er i al .wbDto3xwes®8s puri fi ed using the standard rHA SP- FF c@®@QadiiBO3wg33usi ng
the normal elution as a wash and eluting using the standard buffer
cont ai ning 200mM NaCl . The eluate of the SP-FF colum was anal yzed by

SDS- PAGE as sho in FEi.g Ll o 2 1100
anti-angi ostati ‘A”Ea/rer%%;f (Igg @A&%%P}{%g&éls ége %rugéoz%do%\%\tﬁégg ! |e{]egl$: gﬁélgs.sedlﬂﬁgg'el uat e
was then purified using standard rHA DE-FF conditions, except it required
an extra WO 03/066085 PCT/1B03/00433 10mM NaCl in the elution buffer. The
purified material was then concentrated and diafiltered against PBS. The
purification performed for this fusion protein fornms a good basis for a
production process but would require further work to in order to anal yse
yeast antigen clearance and optim se recoveries. The final anounts
produced were low, but this was mainly due to the fernentation titre of

| ess than 0.1 ng. "1, rather than poor recoveries. Recoveries were
general ly good but could be inproved across the DE-FF depending on purity
requi red. However, if the overall yield needed to be increased, the
greatest gain would be fromincreasing the expression |evels. WO 03/ 066085
PCT/ 1 B03/ 00433 References Cao et al, (1996) J. Biol. Chem

271(46):29461- 29467 Cao et al, (1997) J. Biol. Chem 272(36):22924-22928
Dhanabal (1999) Cancer Research 59:189-197 Fol kman, J. (1971) New Engl and
Journal of Medicine 285:1182-1186 Kerry-Wllians, SSM et al. (1998) Yeast
14, 161-169 Kisker et. al., Cancer Res. 61: 7669-7674 (2001) Lu et al;
(1999) Bi ochem Biophysical Research Cummuni cations 258:668-673 O Reilly,
M (1997) Cell. 88:277-285 Simet al. (2000) Cancer and Metastasis Revi ews
19:181-190 Sleep, D., et al. (1991) Bi o/ Technol ogy 9, 183-187



Sleep D., et al. (2001) Yeast 18, 403-421 EP-A-286 424 UK 0217033.0 US
5792845 US 5854205 US 5854221 US 5885795 WD 94/04687 WD 95/23857 WD
95/ 33833 WOM3RFNEH666 WO 00/ 44772 The present invention PETAB3/ta33be
limted in scope by the specific embodinents described which are intended
as single illustrations of individual aspects of the invention, and
functional | )Wﬁaqw glgn%atlsnet hods and conponents are within the scope of the
i nvention. various nodifications of the invention, in addition to
t hose shown and descrlbed herein will becone apparent to those skilled in
the art fromthe if or egoi Aipumitefision protein wmlmnxgmmpmgwgmgpsarlah%bﬁg@ PCSUI@eh

nodi fications are intended t n Sco of 1 h

clai ms. WO @BAOBEHSS! PCHURRE: Fﬁﬁééégma%%?? o @‘ Eg AR ﬂﬁ%llrogl na e(r)e\}ré is

| nCor o at el hiR! 66 Ruihdhibf Sarfll ey, VD 03/ 066085 PCT/ | B03/ 00433

VWhat is claine . I’ bum n fusion protein conpr|5|ng an angi ogenesi s
i nhibiting peptide, or a fragrrent or variant thereaof, g al bumn, or a
fLagma][lt or vari &t t Herecpumigayien BIOT%&PEIC%}DPJ&&PWPI@P%@F GTHORE CBPOSEY ant
t hereo 2. Th al b otein of claim1l conprising at |east one
endost ati n, §ﬁ§n¥5PBrvm#3%$£5a£|ant t hereof. 3. The al bum n fusion
protein of claim 1 conprising at |east one angiostatin, or a fragment or
vari ant thereof. The albumin fusion protein of claim 1 comprising at least one angiostatin,

or a fragment or variant thereof.

4. The albumin fusion protein of claim 1 comprising at least one Kringle 5,

or a fragment or variant thereof.

5. The albumin fusion protein of claim 1 wherein the albumin fusion protein

comprising at least two angiogenesis inhibiting peptides or fragments or variants thereof.

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.



4. The al bum n fusion protein of claim1l conprising at |east one Kringle 5,
or a fragnent or variant thereof. 5. The albumn fusion protein of claiml
wherei n twe oalobiess n fusi on protein conprising at | east tWwOTARG/@gENESi S
i nhi biting peptides or fragnents or variants thereof. 6. The al bumn
fusion protein of claim5 wherein at |east two of the angi ogenesis
i nhibiting peptides or..fragnents or [ s.t:he i .00
aci d sequences. 7. TheT}éﬁ %]% SRR RTI R I%Eérug?) gi?@%ﬁﬁ%?%%%ﬁ%%é?ﬁ%ﬁ ?@é@ a
first angi ogRRRSIE ahdBiddetis Nehipeplipdetidgrorfs Aggmatt @r varsnt drtedfher ené orand
a second angiogenesis I nhibiti ng peptide, or fra nt or variant thereof,
wher ei n sai dnpieragditioaplylbyaiesy & rﬁ%@?@rﬁ’ri"ﬁﬂ‘?‘rﬁiﬂ?qrﬁfgvgepti de, or fragment or
variant thereof, is different from said second angi ogenesi s fusion
inhibiting peptide, or fragnment or variant thereof. 8. The al bum n fusion
protein of clai m10.whefk albsmimfualongmitainoef dainghehereinsaid Arsicmprotaie fedier has
the ability to prolong the in vivo half-life of the angi ogenesis
i nhi biting pOFTHES 26Remicri Mot or variant thereof, conpared to the in
vivo half-life of the angiogenesis inhibiting peptide, or a fragnent or
variant thereof, in an unfused state. WO 03/066085 PCT/IB03/00433 9. The
al bumi n fusion prbt.ei nThd albhmindusioppretaarof ety | Wherginghe apgiogpeals inhibiting
addi tional angi.ogenesis inhibitin eptJ relolace :
t hereof, or %%éﬁg,ror fﬁ?ﬁr%el%aaiv?lil%ﬁ%&% bftﬁ%ﬁsne,dqért&aM 7 aglrrg%lto ?(E)IP M@gﬂ#’iad;tﬁ?e N
thereof . 10. (ofliRuabbiifiaghitst 6nvapiaat 6 divahincl ai m 1 wherein said fusion
protein further conprises a chemcal noiety. 11. The al bum n fusion
protein of claim1 wherein the angi ogenesis inhibiting peptide, or
fragnent or variant there [: i rm : Lk BahiBfinbhe
N term nus of t hgi‘f r ag‘pree%[bucr{{rlﬁvfg#?gg){&g? Qﬁ}%ﬁ 2 mllézy.éﬁlT eglg%e%ggr% Eml%lgiglin%n
protein of chatidelomhgseim oangiieganessssis fusidviot tha §-tepaptus ¢ plbomifr aghelst or
variant thereof, is fused to the C-termnus of albumn, or the C termnus
of the fragmistmings of e fEemest O%Yaé@ﬁfﬁ{aq?ﬁ@llﬁhe al bunin fusion protein of
claim11 wherein angi ogenesis inhibiting peptide, or fragnment or variant
thereof, is fused to an internal region of albumn, or an _

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 necessarily the same Therapeutic

protein, L is a linker and R2 is a serum albumin sequence, including fragments or

variants thereof.



internal region of a fragnent or variant of albumn. 14. The al bum n fusion
protein of claim1 wherein the angi ogenesis inhibiting peptide, or

fragment WO 0daedosht thereof, is separated from the al bum mConBed®43r agnent
or variant of albumn by a linker. 15. The album n fusion protein of claim
1 wherein the albumn fusion protein conprises the follow ng formul a:
2Ry RO R R Rnpdintaf adidRarolh b dffim Ramkrdtl ineOh: Vo hatFRtelof (Y-
wherein RL is at 1eéast oOnhe erapeut’i c protein, peptide or polypeptide
sequence, idishdici fagioh ppagEdNt greater taar tatis vivhdrabaife cdnlte muiogeacss suibitiggt he
sanme Therapeutic  protein, Lis alinker and R2 is a serum al bum n
sequence, i rRapide H“gar\“ﬂréf@??éirﬁaée-or vari ants thereof. WD 03/ 066085

PCT/ 1 B03/ 00433 16. The al bum n fusion protein of claim1l wherein the in
vivo half-life of the albumn fusion protein is greater than the in vivo
hal f-1ife of the Ehgi oflenebumin fhiibi pirotgin pleplpindd whewgin thef is sidros biglagical 7.

The al bumi n fusion_protei.n of .cl.ai.m.l wherein the | ] .0l oo

activity of %%gltﬁﬁéit%eg%?%ggeélef’lﬁﬁ’%ﬂﬁglinﬁdo eBé‘[%et’ioaeffa%glre }r%tg\;’%rrl?aan]{? tgérlgcgfé(rfl?slg%tto

t hereof, fusgguhf, ofRAEMEAL orGfaribhi@BROL, 19 ErewRt tiamtthe hevieofhiologicgr saitvely of han
the in vitro biological activity of the angi ogenesis i r}hj biti ﬁ?ﬁti de,

or fragnent e angippenesistinibising pepiireanr Hingraed@r Yangd therept, mAD upy SH% usi on
protein of claim1 wherein the in vivo biological activity of the

angi ogenesi s inhibiting peptide, or fragnment or variant thereof, fused to
al bumin, or fragnent oThyamuanh fukieng@btein sf glagat Brwhehan thhien ivivov bicdogical

bi ol ogi cal activity of the angi ogenesis inhibiting ePti de, or fé%gsrrgn[t or
variant theragivityiod thi angipgensels SRIHPUING 15ptiqe T Fagiiath Of (8TYH BFEeleilYregrto
claim1 which.js.e ' - g hé A WS b of
cl ai m 10 when Bl irE RE TREEH ¢rvabfiBtherepbis sG] HS) MloRERAEIINEY <

f usi on pr ot eihg aafiogtmisiniABibitmgrpeptidd, befiygmsit dr vaghnt dosgdfain arunfased spitot ease
deficient. 22. The albumn fusion protein of claim1l which is expressed by
a mamualian cell.

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 1 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.



23. The album n fusion protein of claim1l wherein the al bum n fusion
protein is expressed by a mammalian cell in culture. 24. A conposition
conpri si ryotobwe@BHum n fusion protein of any one of cl ai PETAB@A0a33d a
carrier. WO 03/066085 PCT/1B03/00433 25. A pharmaceutical conposition
conprising an effective anount of the albumn fusion protein of any one of
clainms 1-23 and har I : q@&g I 1 RldRRt of26e A
nmet hod of treatiﬁgpan'%ﬁ%%%%gﬁﬁgkﬁ-gé at%@Bdﬁggggg&%?ﬁdgggﬁggfﬁ¥ﬁﬁaOf%
patient, conkirsinnfisioaepstetp obfangcimie nifstlainisn2armngf 4 pbaimegeuiiralintacedptatie

al bumn fusion, protein of claim1. 27. A nmethod of treating a patient with
a solid tunoif REXEPEbgi cal cancer that is treatable by angi ogenesis

i nhibiting peptide, conprising the step of adm nistering an effective
amount of the albumn fusion protein of claim1l. 28. A method of extending
the in vivo hal f-26.f e Afmathgioafeimesting ampngipganags-relaisti deeasey or gisrdgn¥ng or
vari ant thereof, conpr.i.si the step. f US| I i Bk ng
pept | de, or SHERTDEHears st of HOREty e HEADPRG TS EACFDEE ofourhil bk
vari ant of ﬁb@ﬂg@pﬂgyjijcient to extend the in vivo half-life of the

angi ogenesi s inhibiting peptide, or fragnent or variant thereof, conpared
to the in vivo half-life of the angi ogenesis inhibiting peptide, or
fragment or variap t h%rﬁ%&wd bptrgﬂingryﬁéﬁ@gﬂ]@%ﬁ%%oh@glmc'ﬁ_ JrelhpbiéQtal cancer
extending the halT-1ife of "angi ogenésis inhibiting peptide in a manmal

the method coapkitekR®ld bnkigicgepasis irhitgting peyeriescanmprisig thegtepeytadgunisteriag

al bumin to forman al bum n-fused angj. ogenesi s inﬂhgiting pepti de and

admi ni st er i na eféestiye ampurs ¢-thed Hméh%FE@éHQ§F§ﬁP biting peptide to said
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 ogenesi s i nhi8.ti ng pefitoddef &xaeddimg thehén bivaKedf-lfebefningioBoesia ipbitagc

acid nol ecul e conprising a polynucl eoti de sequence encodin he_al i
f usi on protepﬁﬁﬁka@J%ﬁﬁgﬁgﬂgif%ﬂwyég?ﬁ?’GSWBﬁﬁggﬁﬁzﬁﬂ%oﬁhgggﬂ es&&aggﬂ%ﬂ
rr]E)I e?:u! € g];) ﬁﬂl?diﬁﬁéggeptid%?or AadiRst: of Shliark ML MicbibBR SUCli8ifier@®r dafimhtadul e
of cl ai m 30. .
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.



WO 03/ 066085 PCT/1B03/00433 33. A nethod for mnimzing a side effect
associated with the treatnent of a manmal w th angi ogenesis inhibiting
pepti de, wbasfeiokbd conpri sing adm nistering an al bum n- PaSadoEgI30genesi s
inhibiting peptide or a nucleic acid capable of expressing an effective
concentration of said albumn fusion protein of claiml to said mammual . 34.
A nethod for manufacturing an al bumn fusion protein of claiml, the

nmet hod conprising (a) providing a nucleic acid conprising a nucleotide
sequence encodi Mp.t heAah@thod forfrominizing oside nifestpsewsted withrihatreathienbef a

organi sm (b) expressing.the .nuclei.c acid in the cell or .organismto form
an al bunmin f %@8%[ 5‘?@% Reeheris EybInE P?ri}gﬁg&letlﬂ%h%fﬁ?]m lﬁmg g?rghm%%%l?%?n.
35. The met hgpuain-filséd Mddgenbas Bihfbitilepeiae®i 8 dhukicitipegablenvfiespexgingased
in a glycosyl ation defi ci entq_fyeast strain. 36. The nethod of claim 34

#

wher ei n” t he gfégstiveleonsepiation dfsaidgtbunsindwpepeosain of plan §[tg s1d Wastpein
conpetent yeast strain. 37. A conposition conprising an al bum n fusion
protein of claim1, wherein the albumn fusion protein is provided in
amount s such that34.he gomphsd tfoomansfaciapaplaa alodmef fusohi petejn p€glagssi,nget he
tunmor mass of angi ogenesi s- dependent tum;Ir,s when adm ni stere patients

t.
with an angiB§EAE sGEORIEHE GanProvities 2 Beclels it seaPrsys %d}%%ogg?]gseguqnﬁgi on
protein of clalf j f LS 0 i N ch
Phat “the. cormag R A b ] K (P SRy B
angi ogenesi saubbgiencidrih thaicablror @anishéo fretrhadalbimin fusion28otaine ped (c)tiveifying
angi ogenesi s-r%lat ed di.sease.is angi ogenesi s-dependent cancer. 40. The
met hod of cl BERLYE AL HOf$ angi ogenesi s-rel ated disease is sel ected
fromthe group consisting of angi ogenesi s-dependent cancers; benign tunors;
WO 03/ 066085 PCT/ 1 B03/00433 rheumatoid arthritis; psoriasis; ocular
angi ogenesi s di se¥ses; Tiis ethodétfindaimSihahensi the mlomzin dhsipn armisioge peressed
pl ague neovascul.ari zat.i on; .t.el angi ectasi a;, henophiliac joints;
angi of i br omet™ &TRY IQHEFQWIHW;C ?tﬁ‘fcr@@ti nal adhesions, atherosclerosis,

scl eroderma, hypertrophic scars, cat scratch di sease and Hel obacterpyl ori

ul cers.
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;



41. A nethod of treating a patient with an angi ogenesi s-dependent tunor
conprising admnistering to a patient in need of such treatnent of the
al bum n fweios660gs ot ein of claim 1 or a nucleic acid capalPiCa/nBé3/@ii¥ essi ng
an effective concentration of said albumn fusion protein of claim1 in an
amount sufficient to cause tunor regression. 42. A nethod of treating a

patient wt - is?tgﬁ i s-:depe t . .C LS a«_@gi ' r: to a
patient in ﬂggglagdfwsuc H?’f%sg{lgr%%t&gfﬁ taﬁlg%gF el?lr?i(ﬁ a‘léslsodye rpro %rﬁsty%fﬂ@lgedi m 1
or a nucl ei myacardiat apgibbenesik; piepuessivageuddarizafidaeiaugectasiacidni@ihiliae joints;sai d
al bumin fusion protein of claiml in _an anount sufficient to cause tunor
stasis. 43. 2EI0RNETRe oo gTARPIGHOR o IR C PR SIORP AIRELP S IRTOSISirlREAdeEBAI nst
an angi oge 5 ; c ; g a

phar maceut i ggﬁﬁoﬁggﬁgg%teﬁ%%???é glgddﬁgfog Eet?’a%gﬂ{l :u?g ly effective anmpunt
of an al bumn fusion protein of claim1 or a nucleic acid capable of
expressing an effective c ncen]igration of .said.al bumn fusi.o rotei n of
claima . 4a A $hcci Ao eSS FPBHTEAR SBHERNYE i RS v PG RS BFRg?
mammal IS acopiBfe adRinifeiBs BPE phént! iRTEd B sidA M th¥n@ERIR SHIb@Rin fusion
angi ogenesi s-dependent cancer tunor in a nmammal which conprises

admi ni st er i prptein of clrmmiabr & nu¢lhisraspkeanablgl dfyexpfessing ian effgabrencongenteativpacdi ne

CoMPOS! L on RS AS ARLT A S TR et R U S

fusion protein of claimi1 further conprising a targeting portion adapted
to target the albumn fusion protein to a cell type, target organ, or a
specific cytol od2cal Aomedmst ofriteaiing aqutipwnwithgin Agieganetis-9epaidarinBendig

-an anti-angi ogenesi g rel ated. disease .or disorder. in I pPE 1LSLNg
(2 aan n < ERRPRGRS Py BT 1h SRERR AR aeR! 3P S isdlleft PR LRI Bl

| east sone pfotdihef|cahel Edr b wustleR Ridteabletdd oxpasting Af esfettveoforichgtration of
angi ogenesi s dependent di sease or disorder; and fgg) det erm ni ng whet her the

fusi on pr ot 83if abuminfusien protin efdaigh hitoygedBQy sUdisiah RS HEWA §B8SISy
di sorder.

43. A vaccine composition for inducing immunity in a mammal against an
angiogenesis-dependent disease or disorder comprising a pharmaceutically acceptable
carrier and a therapeutically effective amount of an albumin fusion protein of claim 1 or
a nucleic acid capable of expressing 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 said mammal is a human.



49. A nethod of targeting an antiangi ogenic peptide to the inside of a cel
or at cell structures in a mammal conprising fusing the peptide to albumn
or a fragwernB/oermss vari ant thereof to create a fusion prot ®@Ca/IBBA0433

adm nistering the fusion protein to a mamml. 50. A nethod of inproving

t he scheduling of dosing of an antiangi ogenic peptide conprising fusing

the peptide to al pum g arpant t . : si on
protein and adm nélws!t eﬁlﬁe&a@%ﬁf%@?% pgér%];ﬁelgtl%{%map%&mﬂél édgno?{%sﬁﬁ%ﬁ%?gf %ﬁfg
dose opti m z@kii@radlet gntaoset theedtuasih Susidn grbeiranicell eypel wrgehergab, ype spécific
tunmor to fitygﬁecific gromﬁhgpharacteristics of individual tunors; and (b)
cont rol | i ng/eyEveFeal 9g 2 RaEdacaeBumul ati on of drug in |onger applications

which could result in fewer or |essened side reactions or altered efficacy.

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

(c) determining whether the fusion protein at the site of the angiogenesis

dependent disease or disorder.

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.



