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Rel ated Applications This application clains priority to U. S. Provisional
Appl i catiwo oSesésad No. 60/ 355,547, filed February 7, 2002CTMse3/di63€! osur e
of that application is incorporated herein by reference inits entirety.
Field of the Invention The invention-delates to the fields of Kunitz donmin
peptides and al bum n fusion proteins. Mre specifically, the invention

rel ates to Kunitz donai Albemin-Hesedidunidz DPomaim Peptidesn prot ei ns for

treating, preventing, or aneliorating a disease or disorder. Background of
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6, 087,473. Proteinase inhibitors conprising one or nore Kunitz domai ns

i n(r:]I gde;atk ouddioleh©lIn at,bﬁvaydi nhi bitor (TFPI), ti ssu(e3f actor pathway .
i nhi bi tor TFPI nyl oi.d P-protejin precursor PP), aprotinin, an
pl acent al b?’kfﬁﬁmﬁz d%@w 19 4,foldingdoads et ﬂéﬁfﬂ’eﬁiﬁtqlhﬁﬂ%ﬂtrﬁld‘éﬁﬁd"}%m Ul

ant i coeau}amnn-ﬁ@mealma tshe®eangandephyclibmias Kupni t(zee @h'@'st qraté?@nmns

The ami no-termnal Kunitz domain inhibits tactor pl'asm n,
cat hep$i087@73¢ Wéu@etsohziehbo medorpairated iyt eféranteoin Xa, eMIrqtpbllfhls ah@tactenstlc

chym)t in: and the thir as tivit Pet er et al .
Uy oy SRR orftfied BF oakin? rod e b At B0 Ao Eonde fedubibE T h ASHF o

pr ot eas®p éta&ubeeBemféeﬂan@N-aahﬁﬂlal &Y ah@lthd TRyt s serhnddiRides The aétold owi ng
subsections di scuss studies of the 03/ 066824 PCT/ US03/ 03616 -2
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I nhi bitors eins are serine p eases foun tissues an
pl asma vhseg of pestei@aseniphiditors have been shown to have inhibitory activity (e.g., Petersen et

al., Eur. J. Biochem. 125:310-316, 1996; Wagner et al., Biochem. Biophys. Res. Comm.
186:1138-1145, 1992; Dennis et al., J. Biol. Chem. 270:25411-25417, 1995).

Linked Kunitz domains also have been shown to have inhibitory activity, as discussed,

for example, in U.S. Patent No. 6,087,473. Proteinase inhibitors comprising one or more
Kunitz domains include tissue factor pathway inhibitor (TFPI), tissue factor pathway inhibitor
2 (TFPI-2), amyloid B-protein precursor (ABPP), aprotinin, and placental bikunin. TFPI, an
extrinsic pathway inhibitor and a natural anticoagulant, contains three tandemly linked Kunitz
inhibitor domains. The amino-terminal Kunitz domain inhibits factor VIla, plasmin, and
cathepsin G; the second domain inhibits factor Xa, trypsin, and chymotrypsin; and the third
domain has no known activity (Petersen et al., ibid.).

The inhibitory activity of Kunitz domain peptides towards serine proteases has been

demonstrated in several previous studies. The following subsections discuss studies of the



U S. Patent No. 6,333,402 to Markland, which is hereby incorporated by
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illustrated in patients with hereditary angloedema (HAE). HAE is due to a genetic deficiency

of Cl-inhibitor, the principal endogenous inhibitor of plasma kallikrein. Symptoms of HAE
include edema of the skin, subcutaneous tissues and gastrointestinal tract, and abdominal pain
and vomiting. Nearly one-third of HAE patients die by suffocation due to edema of the larynx
and upper respiratory tract. Kallikrein is secreted as a zymogen (prekallikrein) that circulates
as an inactive molecule until activated by a proteolytic event. [Genebank entry P03952 shows
Human Plasma Prekallikrein. ] '

An important inhibitor of plasma kallikrein (pKA) in vivo is the CI1 inhibitor; (see
Schmaier, et al. in "Contact Activation and Its Abnormalities", Chapter 2 in Hemostasis and
Thrombosis, Colman, R W, J Hirsh, V J Marder, and E W Salzman, Editors, Second Edition,
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disulfides (Colman, R W, J Hirsh, V J Marder, and E W Salzman, Editors, Hemostasis and
Thrombosis, Second Edition, 1987, J. B. Lippincott Company, Philadelphia, Pa., Bobbins,

1987, supra.

The agent mainly responsible for fibrinolysis is plasmin the activated form of
plasminogen. Many substances can activate plasminogen, including activated Hageman
factor, streptokinase, urokinase (uPA), tissue-type plasminogen activator (tPA), and plasma
kallikrein (pKA). pKA is both an activator of the zymogen form of urokinase and a direct
plasminogen activator.

Plasmin is undetectable in normal circulating blood, but pfasminogen, the zymogen, is
present at about 3 uM. An additional, unmeasured amount of plasminogen is bound to fibrin
and other components of the extracellular matrix and cell surfaces. Normal blood contains the

physiological inhibitor of plasmin, o, -plasmin inhibitor (o,-PI), at about 2 uM. Plasmin and



preventing adhesion to injured endotheliumin areas of high shear bl ood
flow and inpairing the aggregation response needed for platelet plug
format i orwOAdebasen et al ., Bl ood (1986) 68(6)1280-1284.) ; PCT)US03/03616
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Fibrinolysis and Fibrinogenolysis

Inappropriate fibrinolysis and fibrinogenolysis leading to excessive bleeding is a
frequent complication of surgical procedures that require extracorporeal circulation, such as
cardiopulmonary bypass, and is also encountered in thrombolytic therapy and organ
transplantation, particularly liver. Other clinical conditions characterized by high incidence of
bleeding diathesis include liver cirrhosis, amyloidosis, acute promyelocytic leukemia, and
solid tumors. Restoration of hemostasis requires infusion of plasma and/or plasma products,
which risks immunological reaction and exposure to pathogens, e. g hepatitis virus and HIV.

Very high blood loss can resist resolution even with massive infusion. When judged
life-threatening, the hemorrhage is treated with antifibrinolytics such as c-amino caproic acid

(See Hoover et al., Biochemistry (1993) 32:10936-43) (EACA), tranexamic acid, or aprotinin



ii) Hgh affinity binding to target enzynmes to mnimze dose; iii) High
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activity, or a combination of the two conditions. In most bleeding diatheses one must control

the activity of plasmin. The clinically beneficial effect of BPTI in reducing blood loss is
thought to result from its inhibition of plasmin (K; ~0.3 nM) or of plasma kallikrein (K; ~100
nM) or both enzymes.

Gardell [Toxicol. Pathol. (1993) 21(2)190-8] has reviewed currently-used
thrombolytics, and has stated that, although thrombolytic agents (e.g. tPA) do open blood
vessels, excessive bleeding is a serious safety issue. Although tPA and streptokinase have
short plasma half lives, the plasmin they activate remains in the system for a long time and, as
stated, the system is potentially deficient in plasmin inhibitors. Thus, excessive activation of
plasminogen can lead to a dangerous inability to clot and injurious or fatal hemorrhage. A

potent, highly specific plasmin inhibitor would be useful in such cases.



reports that a 38 kDa fragnment of plasmn (lacking the catalytic domain) is
a potent inhibitor of netastasis, indicating that inhibition of plasmn
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Cystic Fibrosis is a hereditary, autosomal recessive disorder affecting pulmonary,
gastrointestinal, and reproductive systems. With a prevalence of 80,000 worldwide, the
incidence of CF is estimated at 1 in 3500 [Cystic Fibrosis Foundation, Patient Registry 1998
Annual Data Report, Bethesda, Maryland, September 1999]. The genetic defect in CF was
described in 1989 as the loss of a single phenylalanine at position 508 (AF508), resulting in a
faulty cystic fibrosis transmembrane conductance regulator protein (CFTR) which inhibits the
reabsorption of CI" (and hence Na* and water) [Rommens, J.M., ez al., “Identification of the
cystic fibrosis gene: chromosome walking and jumping,” Science 245:1059, 1989; Riordan,

J.R., et al., “Identification of the cystic fibrosis gene: cloning and complementary DNA,”
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The in entio reI es to rot onprising Kunitz donai n pepti des fused
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t her apafectien therébyi bagomes petsistinnand the masswe ongoing inflammation and excessive

levels of NE destroy the airway epithelium, leading to bronchiectasis, and the progressive loss

of pulmonary function and death.

One therapeutic approach in patients with CF is the eradication of CF pathogens by
systemic antimicrobials such as tobramycin and ciprofloxin. While these specific
antimicrobial agents have been shown to be effective in clearing infection and improving
pulmonary function, antibiotic resistance to tobramycin and ciprofloxin is reported in 7.5%
and 9.6% of CF patients respectively [Cystic Fibrosis Foundation, Patient Registry 1998
Annual Data Report, Bethesda, Maryland, September 1999]. As the use of these
antimicrobials for CF increases in patients of whom 60% are infected with P. aeruginosa and

41% with S. aureus, drug resistance selection pressure has increased.



The invention enconpasses therapeutic al bum n fusion proteins,
conpositions, pharnmaceutical conpositions, fornulations and kits. The

i nvent i orwalospe@aconpasses nucleic acid nol ecul es encodi mgTiUse3/edélbum n
fusion proteins of the invention, as well as vectors. containing these
nucl eic acids, host cells transformeg with these nucl ei c acids and vectors,
and netho Kk I usi OARUSI Ng
t hese nucl gﬁlégé‘na?% fuﬂgn&pt (%é?ostmgn f(%?eﬁl ahgrs& zﬂfeﬁfn?s n ob gté%rﬂ%?‘p {ﬂh CF!
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domai n_peptide or a fragnment or variant thereof, an um.n, or a fragnent
or varvasaﬁﬁla%t%y@dfhydr%mm&% y$Hufum §@am ’a'égmf%FStHé‘és %mgffef’ff
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t her eqfeyy¥fiel R5porsbCardl ﬂ%‘ﬁ%s@%uﬁﬂorﬁ@ﬂfﬂcﬂo@thé/feﬁﬂmh alorfli) HNGS. the in
vivo half-1ife " of a Kunitz domain peptide, such as - 890, DX-88, DX-1000,
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SIDEE I'S Thvention Is’to provide an

al bum pgulintifdrg infeétidne| PorCexamiples iim@ ratanédudiof CRjafted sevpe dhysder, trcmtmantfwmlgrrent
or variant thereof, and albumn, or a fragnent of variant th wher ei n
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domai nmpﬂeﬁtlde or fragment or variant thereof, is fused to the N- term nus
of alb 381186, k398 N- t er i nus of the fragrrent or variant of al bunin.
Alternatively, this invention also provides an al bum n fusion protein

conpri ghithaiv Kl ven@s®i N peptide, or fragment or variant thereof, and
al bu mﬂ—m%mmarl ant thereof, wherein the Kunitz donmin

pepti de, orTheiayension relates e protging ¢rapmsising Kunita dosppin pentifles &ised Fcniﬂhw@m of
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i nvent i on Provi a conposition conprising an a usion proteln and a
invention.” These fuswn protelns of the invention exhlblt extended in vivo half-life and/or

extended or therapeutic activity in solution.

The invention encompasses therapeutic albumin fusion proteins, compositions,
pharmaceutical compositions, formulations and kits. The invention also encompasses nucleic
acid molecules encoding the albumin fusion proteins of the invention, as well as vectors
containing these nucleic acids, host cells transformed with these nucleic acids and vectors, and
methods of making the albumin fusion proteins of the invention using these nucleic acids,
vectors, and/or host cells.

An object of the invention is to provide an albumin fusion protein comprising a Kunitz
domain peptide or a fragment or variant thereof, and albumin, or a fragment or variant thereof.

Suitable Kunitz domain peptides for use in such albumin fusion proteins include DX-890,



pharmaceutically acceptable carrier. Another object of the inventionis to
provide a nethod of treating a patient with cystic fibrosis, a cystic
fibrosi s-weloaves24di sease or disorder, or a disease or di pordmsp3/odead can be
nodul ated by a Kunitz donmain peptide conprising DX-890 and/or DPI-14. The
met hod conprises the step of adm nist@ering an effective anount of the
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sequengﬁvgﬁﬁpmb@gfﬁ,%mﬁgégma& fusion protein expressible in an organi sm
(b) expressing the nucleic acid in the organismto forman albunmin fusion
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1251 - Dxar@m0thief%Af fwisdrein the albahin fusioh usteindf tHa?ﬁak/er[t)Pé&%s lintrémededlubilitySa
pl asma on. SE-. HPL (Superose-12). Figure 4: SE-HPLC(Superose-12) Profiles of
1251- HRRYS ‘normal nouse plasma.. Figure 5. Plasma O earance of 1251

Label ed DX- @%Q a@ﬁ&t IIPAR KRR B BRBRIVIGE an albumin fusion protein comprising a

Kunitz domain peptide, or fragment or variant thereof, and albumin, or fragment or variant
thereof, wherein the Kunitz domain peptide, or fragment or variant thereof, is fused to the N-
terminus of albumin or to the N-terminus of the fragment or variant of albumin.
Alternatively, this invention also provides an albumin fusion protein comprising a Kunitz
domain peptide, or fragment or variant thereof, and albumin, or fragment or variant thereof,
wherein the Kunitz domain peptide, or fragment or variant thereof, is fused to the C-terminus
of albumin or to the C-terminus of the fragment or variant of albumin.

This invention provides a composition comprising an albumin fusion protein and a
pharmaceutically acceptable carrier. Another object of the invention is to provide a method
of treating a patient with cystic fibrosis, a cystic fibrosis-related disease or disorder, or a
disease or disorder that can be modulated by a Kunitz domain peptide comprising DX-890
and/or DPI-14. The method comprises the step of administering an effective amount of the
albumin fusion protein comprising a Kunitz domain peptide that comprises DX-890 and/or

DPI-14, or fragment or variant thereof, and albumin, or fragment or variant thereof.



Figure 6: SEC Analysis of Rabbit Plasma Sanples WO 03/066824 PCT/ US03/ 03616
-11- Detailed Description of the Invention The present invention relates to
al bum n- fweed/okasei t z domai n peptides. The present i nventipam/@hsmoiel at es
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Brief Description of the Drawings
Figure 1: K;measurements of DX-890 and the DX-890-HSA fusion.

Figure 2: Plasma clearance curves for '**I-DX-890 (left) and '*I-DX-890-HSA fusion
(right).

Figure 3: 1251.DX890 in normal mouse plasma on SE-HPLC (Superose-12).

Figure 4: SE-HPLC(Superose-12) Profiles of 125.HAS-DX890 in normal mouse
plasma..

Figure 5: Plasma Clearance of 1251 L abeled DX-890 and HSA-DX-890 in Rabbits

Figure 6: SEC Analysis of Rabbit Plasma Samples



-12 invention using these nucleic acids, vectors, and/or host cells. The
present invention further includes transgenic organisns nodified to
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vari ants t h&hepfgsemtsinvemtibn sedated truaibumin-fused &lupitz deprin peptided The pggvemt s and
variants thereof). As used herein, "albumin" refers collectively to al bunmn
pr ot ei H‘VSP“%T’%H%}%@FWOU@E@SB@ ,(OrdPulglﬁu%tlsm}? frstonpyrteins igrvhich ?%H’En,m Kavi ng
one or & téiNGo! RRAMoRAG! Kihitd Womafr Peptided) %h@&ia@l ! %i@fé}én\”l&ﬁrﬁ d&hain

al bumin. In particular, "albumn” refers to human al bumn or ragment s

t her eopeptiles EpuchobifertionstP(o3 2aultifnctignady fdsdent Hroteide Ha2BR5Aiffesmp dimlzl y t he

mat ur e m of -human _al bum n.as shown in. SEQ I D NO 18 rein and in Table 1
and SE{BI’%W%&IH‘% %FXIRT:"%@ BV an ] "é{i°vi$§f“gcr§§‘?t8ﬂ“§é‘?€§ﬁ ASNEMPEEI4R NS 4 7
and Oaimiid ABMnosroRibesthptisidg Sl 0hé efpeudTehizalodfi® peftid@IS®NE SokdigsRof , or
anal ogs or variants. of these nolecules or fragnents thereof. The human

serum &% deAurespiybrion of dwe o morRrotepensind fsien efmpltiptedkwaitzodomaies 4llevesnt i on
o er eone (R AARRHE vl o iiBlof U B G & Moreihsel WO dhcean, o o,

and Ar dusé 1@otay mbwm; KonitzAdgm4ing) daoh didected Ity $hetdfind proféase sartbatlthis ididitdro G n

(see, e.g.. International Publicati.on .. \W0Aa5/ 23857, herehy | ncaorporated
inits a‘étﬁ/tlti}'rpeelr Y 13 BFEAE e‘QH’tﬁ?F’@iE fgrm %ﬁa% 8'1\$£é)b1 Hﬁnﬁémog‘?umé “iﬁﬁﬁ"i"? Busi on
prot ei K5:9A:Khe WhaterK| and tiakreCOBt Riutit0 @6mains MahS AT isahows- Aesald bed sets
of point nmutations have inproved stability/resistance to yeast Yap3p

pr ot eofyhstaatial postiay dhereqf] | Yigh tufunetionah rgmpltifenssionah fesion protawts mamtalsel buni n
f usi on pt: ' : ed. | : . : ej a_portion
of ol Doy o SYTFHERERRR; e bdhokbaR i Thoidn plERelSEHRATRE Ly e B

t her apefiKuoitadomaint peptide. Rirthefmorief ehenficdl reatifibemap datdoealpritdy sttachedtette to a
porti ogwof al Pum’ n..sufficient in | ength or ftruct ure to stabilize, prolong
or ext SN HQWGRS OFf ths 1RYnfion;te gnhange a tigleeical achmitygrity medulatep biglpgigalos ¢ he
Ther apgstivitey. protein portion of the albumn fusion protein conpared to the
in vivo half-life, therapeutic activity, or shelf-life of the Therapeutic
protein in Thealbgmin fusgingprotsinstad theTpresealt inventiopanetexpected tot preloal hmbaif-f usi on

pr ot ei rise the full. |engt of the HA sequ descri bed
above, lﬁger %?@ﬁzuﬁga& Bep&derfﬁ r&Yof r@&@h‘f’é’ot%éf’ &b lﬂﬁgﬁﬁa‘%sesa*%@gm 6824
PCT/ USGied goptde is bRtehadPIf61d0br SHGR] br bR o0ér tAE BhIFNTE BY tHeseplilE 1RRBIL i C
activity. Such fragnments nmay be of 10 or nore amno acids in |ength or may

i ncl ud&edipkad albymino Futhermoge, dge at lastrip part do e igersased half-life of the peptide,
the albumin fusion proteins of the present invention are expected to reduce the frequency of

the dosing schedule of the therapeutic peptide. The dosing schedule frequency is reduced by
at least one-quarter or by at least one-half, as compared to the frequency of the dosing
schedule of the therapeutic peptide lacking the linked albumin.

The albumin fusion proteins of the present invention prolong the shelf life of the
peptide, and/or stabilize the peptide and/or its activity in solution (or in a 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 proteiqs (such as albumin, unfused) to prevent 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



am no acids fromthe HA sequence or may include part or all of specific
domai ns of HA. The al bum n portion of the albumn fusion proteins of the

i nvent i orwoag/obm2a variant of normal HA. The Ther apeuti c Ppmatses/oseporti on
of the albumin fusion proteins of the invention may al SO be variants of
the Therapeutic proteins as describedyerein. The term "variants" includes

i nsertions,. del.et and su Stlt t|o cqnservative or :

conser TSP SSifR PESE et ettt HaRor Bt T 3F prtich erflondiig o o
t he ongehides trarsebnit organmdndsmﬂeh mg:oamh et RISHRDRBIccules 6PRE inetiofh,

al bumn, or the active site, or active domain which confefs the

t her apemqrellwfwﬁﬁl d8 wrQSﬁéherﬁBwarpeuﬁuﬁlen prretedisnencoded pyr the duickic agide

al bum p L je@n proteins of the invention may include naturally occurring
pol ynorphic variants of human al bumin and fragnents of human al bumi n, for
exanpl e those fragnents disclosed in EP 322 094 (nanely HA (Pn), where n is
369 toAMHiiphin The al bum n may be derived from any vertebrate, especi al l'y

I, | I
et nde, buThers TG Ry (BT I5REn TSR ot bR AT P Fosd of T

t he al HigFfehanksd1P heapéial €imhe n{%ﬁnbe‘ ailmﬁha &idf Fssremt al@ﬂmﬁm’l ard Bagadéheand
Therapeutic protein portion. Gener al | y speaking, an HA fragnent or vari ant

wi || bencpmpassBemanger Abusdn (ad) ispggnents and ¥anans therend) poastl ap5BbwRINn o
aci ds IﬁgH)QO ge néﬂalﬁ%gﬁ,‘l_&gg?&gﬁdnﬁthﬁjeogr alternatively conprise at

| east one or exanple domains 1 (am no acids 1-194 of
SEQ I D NO 1&)5 uszd( bereimo ‘arbmdsn’w&eﬁsaolmttiﬁ&ga tb DalbiiniiB prot&in( enmiamina @icids

388-585 of SEQ |D_NG.18 1+2 7of SEQ I D NO. 18 i .3.‘%1 5-585 of
SEQ | DS{48FR%) opAn ploumin ‘%%%60%1}5 aif% e eﬁ“&é%%’s? ANING €B-ds
388- 5850l m%EQcthNQ %B)amd%ﬁﬁh hﬂ%ic'ﬂldrs“hlbﬁﬁhf’ FEIES tePh@tharl WibuR@AD0gO0US
subdonalns nanmely 1- -194, '195-291, 316-387, 388-491 and 512- 585,

W| t h fflagmphte tlilerliccefr(semﬁhdﬁﬁﬂﬁ% FhRE? 0P4QVOrRy/ 2494pr WOIW23853k exvaeielly fhel 06 t o
Gl SRS BB IR A GhATR, SR As s ALDHTHAPOLIY €R0%H 2

al buni LA UEION pro e|no helnve may co
subdoniOn1®bf UosreProvisfonkiAA pplications Senat Ny. e607ttﬂ$i 547Qﬁlﬁl wits or/mmmr albliminhe
fusion_s &lgsed on subdopai ns one_or all t-he, adj acent r]
opt i on&ioRy ofher YerePratss |oF dkagmsnisy ere?ﬁe?fay@&qsscorpvetaeﬁqo et §no
Fusi on gREQE g@&r%&e present invention relates generally to al bumn fu5| on
proteins an ds of treating, preventing, or aneliorating di seases or
di sorders. Abe bamdn kemmi atbutial gyoteinuskd &i the 2hOnO8 fEHGEPHtRGCTHIUSOBVEBENE - 14

protein” refers to pr.ot ei ornmed. by.the, fusion of ecul e
bt *at baRRtAn oy pRaGHeHE BHoE s of RePL oy atesayi R asteFh a8 R o o
a Ther aRUs: ¢.eR40Y &b Al4,Aleuf403A0BNM, VAl-400ab6i1 AR} arldN&FePf0) to A13; & ArH1Y 10 {ousi on
protein of the i nvent i on conprises at least a fragnent or variant of a

Ther apéd@,u Eyprddd eln Glad and Lyerdi4 ator ((Hantsse, 68 ,vamieawtw@wl Rubligatiee r N

?: Pg'm Y9 a%%é&m nﬁng;&%ﬁé&&t@&i it B0 BNURREEce IRHGH). 3 BhcABRBhNEadkUST ON

albumin fusion proteins of the invention that contain orie or both of above-described sets of
point mutations have improved stability/resistance to yeast Yap3p proteolytic cleavage,
allowing increased production of recombinant albumin fusion proteins expressed in yeast host
cells.

As used herein, a portion of albumin sufficient to prolong or extend the in vivo half-
life, therapeutic activity, or shelf-life of the Therapeutic protein refers to a portion of albumin
sufficient in length or structure to stabilize, prolong or extend the in vivo half-life, therapeutic
activity or shelf life of the Therapeutic protein portion of the albumin fusion protein compared
to the in vivo half-life, therapeutic activity, or shelf-life of the Therapeutic protein in the non-
fusion state. The albumin portion of the albumin fusion proteins may comprise the full length

of the HA sequence as described above, or may include one or more fragments thereof that are



protein is generated by translation of a nucleic acid in which a

pol ynucl eoti de encoding all or a portion of a Therapeutic protein is

j oi ned i rwbroanessad t h a pol ynucl eotide encoding all or a porttsono3sie

al bumin) to one another. The Therapeutic protein and al bum n protein, once
part of the al bum n fusion protein, ey be referred to as a "portion",

"region", or "mpiety" of the albymn’fusion.protein. In one embadinent,
hel] repBRbIe of PR TaloREinathe hepewtt tronidi iRy may B of 1b'
al t er ngbieVghihoCRNE Bt IeAGhOSr may Th@h@PMBuk A 5PROL 5, MEND, dr HRSrk Mol RidHs N

protein. In other enbodinents, the invention Er ovi des an al bum n fusion
pr ot ei aminompids fionythe &TA a¢quencearimayl ipcludepart ox #lhgf specifis domsinsgf &Y. 1 y acti ve

and/ or ther.apeutically.acti.ye frag . of .The euti G. rot.el 1d . a
Gorum al bunfiF APBES RO of it b BRT Il medeint 15 AR Hkaropna B, F vl
al bum gf hosma0 HAT OTRE NTIEPAIRELE | pR6teinO pordibh esMetel ¥BLire Filsidis tprdigindfof @e

bi ol ogically active and/or therapeutically active variant of a Therapeutic
pr ot ei WverHwnamay elsm be vutans of teellipranentic grateing s slepsrihed diereime Ther o

al bum @ £ f i ks PL: i Dhed e

port 1 onV SFiE o, HESAp SAERlord debfiofi T MELlGf PERE! Tt it Ges an
al bum eorkersative, pihetecsuch chanpes do ngt substantidllyerltendne ed moreosfths bnavgicofisefid

Ther apguti.c .protein, and a biologically active .and/q t herapeutically

2ct! e ETAgRHRE G SRR PORHES ChAlDEBOGT BHALHS, AL TR Fon
provi dgsman wHibtHBnfert Uit tRErapsRiclfiviGeN PN the TRErapQiticPréemdat i vel y consi sting
of, a Therapeutic protein and a biologically active and/or therapeutically
active varibnpaitulesrthe abwuoim fusionnprogens af ihe nveatine may ndedeThepeblsut i ¢

protein rtion of th l.bum n f usi o [ nd {rﬁEH .} oR..of the
Ther apgﬁ [ ngppglly%loﬁém rY% ﬁ‘#{f r?grhugg ogllbgrrléﬁ gl,l&]t%}lfeﬁ%e% |on&grag)\%}é’sﬁoarn
al bum exdnmpié ¢Hosp fiap@ents cstiused imMBP 3201094 (hancigtHA @), oheei sisi 36§ tof419%
bi ol ogi cal |y active _and/or therapeutically active fragnment vari ant of a

( c r
Ther ap&h¢ aSusHBBAY barerriyed, %‘P‘ngné’a?’?r?%é?é?’i FREHRD RY t‘ﬂ%rPﬁ‘ﬁgJPf E&MPYCact i ve
fragmefty,,d e ,tofrgyfsi SRbHR AR LI rinS HFRMAG TR 18nitddhs, hepveat | on.

provi des ani a on protelrn conprising, or alternatively consisting
of , t healmat.urfhepdintmiorpootfioraofTtheradipeninifosipn ptatéin manbe fiom andiffarentpommalon of
serum ﬁml bgl?r%ﬁlae The .al bgm’ n fusion protein conprises HA as the N-term nal
port i offdl TapEHEE BIPSUR PE™9 ot ei n as the C-terminal portion.
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conprising HA as the C-termnal portion, and a Therapeutic protein as the
N- t er niforaexample; ableastnld? amise aids dergd. The Hey mariang modionsist ef on alternativelyi n

f ; - Ot @i h i i d } . j d
st on BBkl & 187 ofle IARABSHARCOPEAL SUNofHBE0 ab il 1! Bulifle abial S1HuTE an

the C fer unn, one ‘enbodi nent
fused SEQIDEND:1$N2l (dminb atids 195382 of BEQI@NMNOTIR)) 3 frnind acids 688583 of 8BQ

anot her_ _enbhaodi ment, the Therapeutic _protei fuse nd C
Corm niDA@ 180t bk Ahel SERUD MO Tsbret ABrisal HomaOam st « ne
Ther apeyhing RIR! £198 JrUHRY Bt NOIB-Namfddadids BE-BBAIof SEQ ID NO:18). Each

domain is itself made up of two homologous subdomains namely 1-105, 120-194, 195-291,

316-387, 388-491 and 512-585, with flexible inter-subdomain linker regions comprising
residues Lys106 to Glu119, Glu292 to Val315 and Glu492 to Ala511.

The albumin portion of an albumin fusion protein of the invention may comprise at
least one subdomain or domain of HA or conservative modifications thereof. If the fusion is
based on subdomains, some or all of the adjacent linker may optionally be used to link to the

Therapeutic protein moiety.

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



are different Therapeutic proteins which my be used to treat or prevent
the sane di sease, disorder, or condition. In sone enbodi nents, the

Ther apeutwo opoedsed ns fused at the N and C term ni are diPCrarses®3eie
Therapeutic proteins which may be used to treat or prevent diseases or

di sorders which are known in the art-140 commonly occur in patients

si mul t proeiniStefers Ito agstdiein @imed byl g Tugion YS aORkaftl GeChBlecllle W Aburbiigoakbum n
portiop is fused N terminal and/or Ctermnal of the Therapeutic protein
por t i oFasEens PvAran shesprt) tnatdeast ope molkeuleafenT hasppeutig preteiadop Fagmertited by
i nsertj r W | ] . | I n__i.nternal
rogt on et EreEEET AR Sibhhtin Bl iRl PR ihtGich LBBAIES A £ efrelidacur e
a nunpaiandbf h dhpmpeurtict protedn axd SttleMtaVﬁagml éﬁhgr @ﬁlﬁhrﬁdmﬁ hlnﬁghlrsiulﬁg a®himin,
a-helices, which ar stabilized b is i de honds.. The | Qops, as.

et or rVABH FF GROCHIEICH A B S0PRTBL A 5o THPBEIRI  PecHSmAGES RS,
1BKE, Mid id gefbrated byEfdnsBREn SPPRUCER acid \Wﬂ?ﬁ a%wnuc%{i@é"glc@m all'epm t he
body of the nol ecul e.” These | oops are useful for ‘thHe Insertion, Or

i nt er naportigni e, Tlrfrapehie apueiniis joingd mefrime withpt palgsycledideiencddimg 91l bhese
requirj near structu be functional, .or .Therapeutic prateins,
to-osststfiooT BBGREIY o e e RemBrlE e e Py Ulmprre el thesgrBar

act i vi thy. althawipsfubion fstein, &lahure fefatedust 4 £“porion Mirdghorde Bt B8Rt PT of the

pol ype gi des_nmay be  inserted to generate al bum n fusion proteins of the

i nventg1 RO UsiQH IO 54- Asn61, Thr 76- Asp89, Ala92-d ul 00, d nl 70-Alal76,

H s247- Glu2 HEREMGHUB LT - Hi - .
Lys439- Pr 04%?11\?%462- L%t 4 9E , m%%%%%ﬁ%%%?”‘éﬁ@’@%&’@%%ﬁ EYTPTSNE S her
enbodi atamativehyepornsisisg @f, pdThepapeuticl psotainearidns esetua altningint protelra 1 34 -otisam 6| |,
A nl70-_Alal? nd/or ..Lys560-Thr5 | oops. of ture human al bum n (. Tabl e
0 " SR ol e SRt o BB RE R iR P ROBPEERE BRI T vod
from agonsieibg ©F, a bittdgiciyOactivh amd/odli thirhpdatioflsy stiVcN@idBeRaftd FRerhpdutiar i es

screened for specific biological activity or from the active portions of a
nol ecuPOtsHR t3Rdt h Seryas jathwanin (preteitbnin pider embadimepts, rthedovensiept praeides jabr ar i es
conpri Skhd; j i J i dat a

Ther apanirs eSlohor LR, BE kAR fork0: PP aliglYegtiBaef® Gyor

i nser t therapewticaly abtiveavatiani afed Thappéutie HrodéinGidd A6t aRUMib/PORED3GA Bome 16
into pariicular |oops of the HA nmplecule and_in which ny (e.g. 5 x |l og)
conbi nanpefitieds, thenierun ALPHRInpratein Gompenang ¢f the, afburnip pf;?‘f?{‘sﬁmté@ulsdthﬁe
gener afm@fir®portibn OF secd@iBivinfihagnent s of HA by one of the follow ng nethods:
(a) random zed mutation of ami no acids within one or nore peptide |oops of
HA or HA dbnirtherf enabpdimenss, the inventigmprovides en albamio fisiar pratdin téreprissd, dues
W t hin op..coul d be. mutated.in this nner; .(b),..repl acenent of,  or

i nser t?rgr?it?rr?? %&eg%ecog?mrl'r’%ﬁ é)tf’l 303&16@6‘&& Bg’%ﬂt& abhed erlPE’e‘fgﬁ%rﬁCEV? ia.n_g/.o,r

i nt er niverapeigtically #five ffagh@aiof adnide RituhenS In FhrieP AHBd difner{tyVBE Enderitidnan

amno acjd and _n is the nunber of residues; o ]
provides an albumin fusion protein comprising, or alternatively consisting of, a Therapeutic

protein and a biologically active and/or therapeutically active variant of serum albumin. In
certain embodiments, the 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 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.

The albumin fusion protein comprises HA as the N-terminal portion, and a

Therapeutic protein as the C-terminal portion. Alternatively, an albumin fusion protein



(c) N, G or N and G termnal peptide/protein fusions in addition to (a)
and/or (b). The HA or HA donmain fragnent may al so be made nul tifuncti onal
by graftiwg mhess2pepti des derived fromdifferent screens @ctdishé/essent | oops
against different targets into the sanme HA or HA domain fragnent.
Non-limting exanples of peptides insgyted into a | oop of human serum

al buni eorapBsindHAB20thé Mehﬁﬂiabbéxﬁbn,oindmmﬁd?agb@% PRGN as ShaNL B3 Eal pBlonl14 (an
i nhi bitor of human neutrophil elastase), DX-88 peptide (an inhi tl))i tor of
human P12¥&8 beased-krein, Table 2), and DX-1000 (an inhibitor of human

pl asm n, Tag| Sthﬁx) eﬂBo&&@ﬁﬂsdﬁlefﬂ@(ﬁﬁﬁ%ﬁoR ! cﬁ&ﬂtﬂaggl f@r.’ﬁ%ﬂ{lé &'oqgigl%fdd Mor e
particularly, the I nventioh enconpasses SBum 1’ fusi o proteins Wi
conpr i bethpthp tN-tkemidsaapaethe SC-o¢rnfiryst ofi albumin. dnt chea¢mb@iiment/ tid Theapdutid, at

| east 9, at Ieaat ;tg l\g% l(ﬁ??St 11, .at |least 12 at |l east 13, at |east 14,
at | eaBpotaiss fused|atfhe Noand,C-| tegmini sase the sprag chhempeutis pretgips. 3k ampthey

| east  dfbodiHefio tROTIHRagellid RN MRISPHEAN. BAO C21drAAR P oiPRAER TRERDc

al bumi n. The invention als enconpasses al bum n fusion proteins I ch
conpr i peotgingt Indeet Anctheremtwdiomerngethe iTherapenticaprpteimt fusddemshe K- and Cesstid, at

| east 9 | e 10, at least 11 at ]east, 12, at |least 13, at l.east 14,
ot T eatie et Theranen a0 Wik fiyeb e @ote oo praen BipsstiSgRe ar

| east dloRdet, b0 camdifén. f uSethelentidagmdits, tRS Théthseutit phY4OME fiked ehahuRl - The
invention_al so enconpasses al bum n fusion proteins which conprise peptide
f r agne HFSIW rarg different Tharapeawicsprateinsewbich mayt be spdttogreappr prexsnt diseasgs dreast

10, at : . , I ] | east 15, at

| east %Sﬁig%s vlg'%lg}é?;e &Saﬁm F%aagfttoif(g%({ﬁl}?cecgg!n éfgf,%ﬁ%rs a?ltﬁ%rg%lés?yﬂo am no
aci ds f usedIn additive tG-albewnih fussoroproteinranwhieh the Abumim portidzeis duel INE terirtigal

al bum n fusjaon prqteins _of the inventiaon have one HA:derived region
and onafiiet daliesl o oTiaransifs pURIG PagIonaIONEI 135108 BrElSTRS T8t meecipn

pr ot ei thay AIQIVBY Produ¥BY bhCinkraAg the MhKRpARicAbBR Br Fiepliad obliReRiNifé e
invention. Simlarly, nore than one Therapeutic protein may be used to
make aMtempluragiens ofs gootiestances within thevenetdimsequalrd 3f 0B6 $2Y molecule a

PCT/ USQ3/ 0361 -17 For instapce, a . .Therapeytic.protei.n be fused to
both t Re"RE" ﬁ&o € t%rWQFXIgnQ%MS?n he e“iﬁ/i.fﬁl‘he cHe é’fc%ﬁ%{ﬁﬁ’r a1 onCt he
Ther apgidbiliged b tdRhulp kR bdrdBSs mylobgs, tab QlcRAfmearfroth ithS t8RTal stFR@ERREUTAC
protein nol ecul es. The structure of bifunctional album™n fusion proteins

may be(PPRjdeidisreiAQ8: 1R HABKRr IBMAALRTEBrto XEYI land dUQR) forvthe maghpaetY- HA

or HA- Y- X- I S HA- Y- Y- or  HA- X- HA- Y X- HA-.Y- HA or
mul 11 pPECad el S 890 b fne otk s o8, gre i 8 iR el a
any | oimé¢rnainfusidaid of itiepglengodlydadtieeteptidadl phticalan§ BoddfiqafRtigt A Ged@n@igi N
"X", such as a Kunjt domain, and a therapeutic peptide "Y' involve

Z, .
separ aPTHEUEAS RE ofupetiqnal, 1oty JTherapetice PrQiginnnto spesnEthG ssRerpisean rAlamRingn

coul d_hav&uld\Gith Yeific isIbBERAIcilky Y- HA(part2) and HA(partl)-Y- HA(part2)-X.
Addi tional enbodinents involve two therapeutic protein domains "X' and "Z"

and a ther apeops & paprndadbuyin seedineginte whish geptidest ei melypeptides thay re:

X FACPskldd o6 gddel R AR FrotMPEF bl dinentih RENLA: Viis4-Asn61, TheTs-
Asp89, Ala92-Glul00, GIn170-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, Glnl70-
Alal76, and/or Lys560-Thr566 loops of mature human albumin (Table 1) (SEQ ID NO:18).

The Therapeutic protein to be inserted may be derived from any source, including

phage display and synthetic peptide libraries screened for specifie biological activity or from
the active portions of a molecule with the desired function. Additionally, random peptide
libraries comprising Kunitz domain peptides that are candidates for use as a Therapeutic

protein may be generated within particular loops or by insertions of such randomized peptides



Bi- or nulti-functional albumn fusion proteins nmay be prepared in various
rati os depending on function, half-life, etc. Bi- or nulti-functional

al bum n fweiosneqseot ei Nns may al so be prepared to target thecrilsesegpeatic
protein portion of a fusion to a target organ or cell type via protein or
peptide at the opposite termnus of HA. As an alternative to the fusion of
known t herapeutic nol ecul es, the peptil@es coul d be "obtained by screening

| i brariie® patietlaiosmiabe His moiecuteoartdhia Which Gnamy (. ard 08 comimdtions of  HA,
or domai n fragnent of HA of typically 6, 8, 12, 20 or 25 or X, (where X is
an am n%nmﬁé‘i”g S AASPIESFHNY: equal s the number of residues) randonized amino
acids, and igudphiveity@h EoulBQﬁSgeBEﬁte@CHﬂf’Hﬁaéﬂ &H?x%ax@ffra%fﬂeﬁ@ AHAD V@{e%ff%hé owed.
A partlcul ar advantage of this approach 1is that the peptides nay be

sel ect ef@llpying metheds: t he HA nol ecul e and the properties of the peptide

woul d therefgte b ect ed | as

m ght be the @5 casrgm(?o r&&i mumfon &Oarélelpséggg ;tﬂglnone hergﬁeéth&éc]c’%%f }glglﬁg

at t achedAt donidéa ﬁngbntS.eEtﬂ@drldhl mdre that oneetlall tho fesklueaakhitint laip svald bé ol ded
domai ns, such as Kunitz domains, at the ends of HA. Selection in-situis
li kely nptaged 1p A% MARRAT; f or peptides that have no disulfides or a single

di sul i de | ogp. AQFLARGRIAY or iirthDHT Bnd 4PIMstePoBbLOPHATor LR doifit | ON
may include a’linker pepti between the fused portions to provide greater
physi cafragnqzm Giei, ontetpal fusion) oherandbmided peptndt(s)taf lengthnXi, kwhere thies an amino

accessi bi. t he Therapeutic protein portion, for instance, for binding
to its? é%@?%?gtp%ﬁ'gﬂ?%r"f %h‘gl P nker peptide may consist of anino acids
such that it()s fN§Q-dreNOsnd mt@xnﬁnaggépndé@r&%ﬁpﬁﬁﬁ% iedditi&0 & B36h8/0or - 18
Therefore, as descrl bed above, the al bum n fusion proteins of the invention

may hav®)- the following formula R2-Rl; R -R2; R2-RI-R2; R2-L-R -L-R2;

R -L-R2; R2-4 - 4 gﬁ;’ | L e utic

protein, pept |é§ie{Aor8{HB+ dB‘lé‘B-t%?%’ sehue ?‘25% ?? %Eg?ﬁlﬁ{‘"?ggé%n S gﬁlﬁggggants

t her eof peptided dermedrfemnshﬁ“eﬁehy sdrbenssafndifiditent yppsitagaingtr differenf tdrgets snta the nker

and R2 is | bum n sequence (including fragnents or variants

t her eof §31 e@a&ﬁ&? rf%@FéegF ncl ude (GGGGS)N (SEQ ID NGO _Jor (GGGS)N (SEQ
I'D NO ) Or NbfiiRlifthg &‘)’0&5 éé”'of‘bép‘ﬁdé{hﬂsé}fte%gﬁfo & 6f hﬁxﬂﬁ{‘s&ﬁmeﬂﬁlﬁﬂnnt&e 1 and

wherein Grep resents Og CI ne and S represents serine. In certain
enbodi nEXt&% (an firthibitar of buinem npwteaphilredastase)t Eé’hlﬁ\(enmhdntocoﬁbmhm mgltraphll

{ner apetitiieeh Pk ertHE GIE PRIFED of Himen ahasFattidelt K230 g 13Peo o

t her ape(hi ighidbabt ¥f hiymed Ial@thus aradlel Dy b peptideCiragiiénte bf peteie Vi@fants tB&€ot O

al bumn, Shelf-life typi caI Iy refers to the tine period over which the

t her apeMorepastieylarly, phesinventipmengermpasses albuspiai fasipm Pedeing whiehspmprseRipidet her
st orage fiot t 5 vity.
Vany of TERRCUEy ol virfunll @t 11 1AM s APl o, BPRa10] AAEAPEL o RealHD, 1 Y
As descatilbadlb,edtdmst 14)at teysti 1Ga bt lsise R0, :itlléaet @5 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 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 §, 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.
Generally, the albumin 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 albumin fusion protein of the invention. Similarly, more

than one Therapeutic protein may be used to make an albumin fusion protein of the invention.



t hese Therapeutic proteins is markedly prolonged upon incorporation into
the al bumn fusion protein of the invention. Al bum n fusion proteins of

t he i nvenwban/oeéseh " prol onged” or "extended" shelf-life exhusosomgneat er
therapeutic activity relative to a standard that has been subjected to the
sanme storage and handling conditions, The standard may be the unfused
full-1ength Therapeutic protein. wiel 1 he Therapeutic_protein portion of

t he al Bominstahessiachhemansuiti¢ prateinanayhefisgd te boiaathe A anddfe-ternipgl weﬁw the

al tered ,or . does not 4 ncl.ude - r t i he

pr ol on&é\'i Bhs ?’ & ey %%tt}t% g’cthtgc |ev€1?){€q)i/]Jl Cﬁg@t%?? gﬁﬁggﬂlﬁl %/et dti)\g Sé@%r%g?ggerte Ig)t t he
unf usegdheapéutrlRekin Mbletias. Thabtog:tureaf bfanctioaklt dbedinpfapioh geoteins imiydiepl et e

e bl halkiog : ; : .
ot nrgresanied at iAo T Fobo O XoKaiA REFARLY of e X-vig o A X any
gpanaagfﬁtA-%(?)g%A -y IeGYA S}W%ﬁ{ﬂlﬁ(}%& rK-RA0%EA drhsulliPRIBR®IMatieng6t | Vi ty

and When subj ected to the sane storage and handling conditions
as t heigeamgdal dndineY! withinrhert®d sequeaceitvagy lacatien.poi nt . However, it is noted

that the theragpeutjc activity_ depends o t he..Ther apeut.c of el n-S. .
stability, éﬁ’aﬁ}?é‘? slgggép‘&ﬂ;ﬁ@@g/omﬁ‘éﬁ ?[}Wr?%eu%yp 3 gno e gngheésg'g ;&I}lltzt er ms
of theygRGaH hfd 8¢hdriidutic PEPRITTHITINFbIVE seisdrtinaddA infooparl i &eil.t Fhe fisiapeut i
activity when storage began. Al bum n fusion proteins of ggg%ﬁ vention with

pr ol ongeateins of theadnvatios senid-have dhey formshX 1A @arthly Y f ARG AN

t her ap I C_acli Vi v ' r: @E{Esy t 9 he<therppeuti c
activi W@%@uﬁ( thc{}@’ﬁ%ﬁ%@%@ﬂ% 1{1}@}/ 6;?}? gr??g?%}é Rr?%@%g%l 5180% or 90% or
nor e ofandl he tHehapleatie peptideat YT Ueddmg ¢F fosien prpiéinsiiofrthe fofuss e K-HdpapbuYi ¢
prot ei n_when_subj ect to nme ditions. Al bumn fusion proteins of
t he inM@%@'g%ﬁgg“ﬁgws'&r%@P@%ty relative to the non- fused

Ther apeuti ¢ gl Qf &hiishARNSAA Calbliain ARfonbERReif BiayChe Prdparddnin saimisstatdoage

and handling conditions. Therapeutic proteins As stated above, an al bum n
f usi on dependegoofunctien, halfdifeiedh conprises at |least a fragment or variant

of a Therapeutic protein and ] e [ o erum
al bum n, V\E ith oérrﬁulgléfg%c&ora‘ﬁqeaéﬁéfmmtnhﬂ%fr?gakg%%?ﬁ’er@ 4 f?%)eﬁgtp ?@%egsgoo%%hised
her ei n, ThefdpRuAPPIdIL pPRdhaIfm fusidheas @ thrgetoramot eelbtypaivie profsin depeptide at
non-limting _ exanples of which include DX-890, DPI-14, DX-88 or DX-1000,
or fradh®RpPROSHe tepaus 9f HA-t her eof , havi ng one or nore therapeutic and/or

bi ol ogi cal agt LyLiidEsi Rl dcﬁ' BoWnith £i@ lrsld 1861 650 B peplifies could be
appr oxi mat eI{E/§ @Xb%éfﬁ?nevgﬁgl?égsqﬁ}sv\ﬁ)lnc forns _%ﬁ%eélnlt ral anti - aﬂr%gl | el beta sheet
and a Sétosihed by ecreening libmriex comitiusted rarfasions fosthe N-d Emer N-candify teaging jog

cysteine residues that f three disulfi.de,hondsg, res I i .
doubl e-HBopr Q?’Pﬁ’é‘téﬂ'@’.eﬂBQ? &’gerfﬂ{tﬁ%w%llyt gr%ﬁlgagg F géi%n}? "awc# e# ‘ﬂg llts :&P gﬁmlg?at a
strand &S |(H5SnlNee@fld R hbbdi dforeidiksy dardgntidpamitibi &idy, ndd my whidpail s
di sul fi de bonded through the P2 Cl4 residue to the hairpin lfo?xP fornme
bet weenpaskidld combinations pé aming: goidigyere allowed. A particular advantage of this approac

is that the peptides may be selected in situ on the HA molecule and the properties of the
peptide would therefore be as selected for rather than, potentially, modified as might be the
case for a peptide derived by any other method then being attached to HA. Such selection 1s
not needed for attachment of well-folded domains, such as Kunitz domains, at the ends of HA.
Selection in-situ is likely to be important for peptides that have no disulfides or a single
disulfide loop.

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 acids such that it is flexible or

more rigid.



A Kunitz domain is a polypeptide of fromabout 51 AAs to about 64 AAs of
the form

X1 X2 X3 X4 CEB@XH3B XD X9aX10X11X12X13CL4X15X16X17X18X19X20X21 ¥2IXRBHEHXR5X26X26
ax26b-
X26CX27X28X29C30X31X32X33X34X35X36X37C38X39X40X41X42X42aX42bXA3X44XA5X46X47

X48X49- C50X51X52X53X54CH5X56X57X58 D.NO: Ds i des are forned
between C5 af “‘gﬂ'& as(f%igé??é %ﬁ?’ﬁﬁa&@ﬁ%‘ éﬁﬁ)ncgit.emﬂfgt{ﬁkf‘-v@t@n (23 E}F‘fq de is
al ways gegillolingd bR RI-FE0MBLRERD WY ITRY -2 QTOV.RY: RD-12RY| 54 Ri2l

Kunitz domains. If Cl4 is changed to another ami no-acid type, then C38 is
al so cHaRgddRipowhenenR1 ¢y att least onedderapewiopmotein, pApidepol polupantide sequgnése

X6 X2 (helpaing et Ghryangits ety A ot R R SR et BB 1S &)
Each ofis X26iker X26IR2 BN sefd, albBid SeqabsRNlinclidiag flagmedhSorX2ianBYtheor i se

16, 17, 18, or 19 amno acids. X33 1s Phe or Tyr. X39-X50 may conprise 12,
13, 14 Exsmplmy dinkers incheded 3GEEIN (SEQ ROt 9P 4GGKkHHh (SBRIPO:_nay) be

absent . i\S I g I - V. |, S€:-Zer.Qat : ] ci ds.
A 11 ShACS) S SErell N ap, ek el ol ARG 02 g Onen G PR
PCT/ USQadyddibartal S repfesbifis seding. pol ypepti de nmay be fused to the carboxy

term nus. Table 3.shows the am po-acid. sequences. Qf 21 known hunman Kunitz
domai s, TaOheCainnFRBLRINS, GBRTHG 815105 PEISIRS Rin ey YATAGM COBPERAEI

Domai n ﬁ{&#@hﬁ&ﬁ%t% Bl enefian QR AGRE DS | ANyivs THRML B G (RIS activity
VREVCSEQAETGPCRAM SRWFDVTEGK SP: A4 HUMAN precur sor ‘
CAPFFYGOO@aNRNNFDT EVOMa\e@sAivathatbler thepapeutic SEdvinDoNhe ssmegiherapebli¢ oCus

KQDVCENRKETGPCL AYE DKKDINT. B " = .- . .
CovPY OB NN B R 17703 opis AR & o g vhich
Ay oi ctb | therapAN CRETAYTEIP GRANMRRIIE DbBEK ih OGIdHA3 34 4h SUERS dthcP WGrage

CVRFI YGGCGENRNNFESEDYCVAVCKAM g1082207. & 1703344 & _SEQ I D NO. g477608 Kl
in KED mmmwgiéﬂwmqﬂéhmm%m activity. Man(‘y) ofthe Thegapeut?c

{3
R B FA BR A0 fos BOEA SRR 1
CVL FPYGE&EAYehpeBEpio GREEVIC@Rk Adty Pestditied (upbn SeorporatiphlREBthe &lbumin fusion
protein of the invention.

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 include the complete sequence for that protein, the
prolongation of therapeutic activity may alteratively 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 activity of
a standard when subjected to the same storage and handling conditions as the standard when
compared at a given time point. However, it is noted that the therapeutic activity depends on
the Therapeutic protein’s stability, and may be below 100%.

Shelf-life may also be assessed in terms of therapeutic activity remaining after storage,
normalized to therapeutic activity when storage began. Albumin fusion proteins of the
invention with prolonged or extended shelf-life as exhibited by prolonged or extended

therapeutic activity may retain greater than about 50% of the therapeutic activity, about 60%,



SEQ ID NO Kl TFPI-1 = NMHSFCAFKADDGPCKAI MKRFFFNI FTRQ SP: LACIHUMAN, LACI
CEEFI YGGCEGNQNRFESLEECKKMCTRD A#P10646 gi ml14667 N SEQ I D NO. (correct ed
2000. 05. 1w 0s@6eBEP! - 1 KPDFCFLEEDPG CRGYl TRYFYNNQTKQ SP: LAGLTHISWDS616
CERFKYGGCLGNMNNFETLEECKNI CEDG A# P10646 gi m 114667 SEQ ID NO K3 TFPI-1
GPSWCL TPADRGLCRANENRFYYNSVI GK SP: LAGII9HUMAN,  CRPFKYSGCGGNENNFTSKQECLRACKKG
A PLOBNG, SOMILAMERT or B bDtH¥GherspeuicRictivitNOEIHeLdgRLREPEIRALAL TNV YIIRYT OS5
Specher &al.. PNAS ~ CRQFL YGGCEGNANNFYTWEACDDACWRI  91:3353- 3357 (1994) SEQ ID
NO  K2Prpfm when/mbiactadaoinaoeeondiioRFNLSSMI Specher &al, PNAS

CEKFFSGGCH e : : . TEPI -

| PSFCYSPKD%W%@%%@%Q& ’E%’fh}ﬁgﬁﬁéteﬁa’q‘d"%mlatﬁ td {He' i
CDAFT YIGSEEADAPRS REDEIKRAGAIKA it BRTRER c188rd tSH JaMeNDray¥aBhAR682 4
PCT/ US03/ 03616 -21 Domain Protein Am no Acid Sequence Accession Kl
Hepat ofQAIHIOREDYCL ASNKVGRCRGSFPRAWWYDPTEQ  Locus 2924601 GF acti vat or
CKSFVYGGCLGNKNNYLREEECI LACRGV inhib type 1 SEQ ID NO K2 Hepat ocyte

W&Wﬂg@g@%@tBWNPFSEH Locus 2924601 GF activator
CARFT FEQQCLESCRG inhib type 1 SEQ ID NO K1 hepatocyte

| HDFCL VSKV\VERERASSPirgy Ry rabagninofusiongpuggin of the dayangign gromprises at least a
CQLFVYRECDON K L nlih. C
VEEVCT AT CHCRAE bra et PR s Hb ot iy el BERRRRL
CNNFI Y@baREMNEHREERACHhIRCMR®A onehinbthet Yy géhetic fusion.

As used herein, “Therapeutic protein” refers to a Kunitz domain peptide, non-limiting

examples of which include DX-890, DPI-14, DX-88 or DX-1000, or fragments or variants

thereof, having one or more therapeutic and/or biological activities. A Kunitz domain is a
folding domain of approximately 51-64 residues which forms a central anti-parallel beta sheet
and a short C-terminal helix. This characteristic domain comprises six cysteine residues that
form three disulfide bonds, resulting in a double-loop structure. Between the N-terminal
region and the first beta strand resides the active inhibitory binding loop. This binding loop is
disulfide bonded through the P2 Cy4 residue to the hairpin loop formed between the last two
beta strands.
A Kunitz domain is a polypeptide of from about 51 AAs to about 64 AAs of the form:

XXX X CsXeX7XpX 09X 9aX10X11X12X13C14X15%16X19X18X16X20X21X22X23X04X25X26X26aX26b -

X26cX27X28%29C30X31X32%33X34X35X36X37C38%K39X 00X 41X 12X 422X 020X 03X 44 Xa5Xa6X 47X 48X 40—

Cs50X51X52X53X54Cs5X56X57Xss (SEQ ID NO: )

Disulfides are formed between Cs and Css, Ci4 and Csg, and C3g and Cs;. The C4-Cag
disulfide is always seen in natural Kunitz domains, but may be removed in artificial Kunitz
domains. If Cy4 is changed to another amino-acid type, then Cjg is also changed to a non-
cysteine and vice versa. Any polypeptide may be fused to the amino terminus. X;-X; may
comprise zero to four amino acids. Xs-X;3 may comprise 8 or 9 amino acids. If X, is absent,
then X, is Gly. Each of Xj¢,, Xa6b, and X6, may be absent; that is, X;s-X3¢ may comprise 16,
17, 18, or 19 amino acids. X33 is Phe or Tyr. X39-Xs0 may comprise 12, 13, 14, or 15 amino
acids; that is, each of X425, Xa2b, and Xy may be absent. Xys is Phe or Tyr. Xs¢-Xsg may

comprise zero to three amino acids. Additional cysteines may occur at positions 50, 53, 54 or



SEQ I D NO Single PRF TVAACNLPV | RGPCRAF | QWAFDAVK&XK gi 1223132
CVLFPYGGECQGNGNKFYSEKECREYCGVP Nane: 0511271 A SEQ ID NO Single HKI B9

L PNVCAFPMEK@BOGIBYMIRWFFNFETCGE gi 1579567 domai n PCT/US03/03616
CELFAYGGCGONSNNFLRKEKCEKFCKFT W)93/ 14123-A; SEQ ID NO ¢g542925 Single

Col | agen V1 SDDPCSLPLDEGSCTAYTLRWYHRAWIEA NCBI : gi 1543915 (VII) CH
PFVYGEGEEAA I ol W&

EDDPCSLPLDE W@T&%ﬁ 385%%%" 9’®A{§g‘%§1§g 1]{(3 @%e?ﬂ ¢ amino-acid
TEACHRRQYHEOSCNPNREGTREACERRO IGdCBQaM:DG PPR SEQ I D NO Single collagen V3

CARF VI GCLTNE NS TR S8 74 40 kpoos By iy d

CARFW GGCGGNENKP SqHPEAG°E 21 4 Hkpown Bupis domaigs976 (xr ay)

single onons( PCMLEVRH FDFKNYR CAB3763 tn

CTPFKYRECEGNAR J?f’%ﬁﬁ; AGTHRO lgg‘iA " Chr one20" 3ﬁ6£fj£&Q__Au of
Pk GiNIAaN 0gi ¢

the domiishgle n | Palthmyldid cwIR@I:vl@eEemmeemmmwhemTeG&p al

effect [(such dprdcibdrbi t i @ pErRAGCCENRRNFRTEESRMR card HewPo®ed to HAf Thus
an al burfin fusij@INproteip of the invention may containlat | east a fragnent

or varignt of a Therapeut FEQAEY eTiOn_Marl ants i ncI ude nut ants, anal ogs,
E

and m gt , 4 naturally
occurring %%rreﬁﬁgggsm\[\o @g?@%&g g&gﬁ 14@779 prept i de
di spl ayi ng a "tlhepgpeuti ¢ activi a=protei AT i|s therapeut ifcal l'y

active" jis nmeant a poI ypelleleEDtN@t possesses one or rmre known bi ol ogi cal
and/ or tneri:\peL tTT T eSS _assocrated Wt Tier d%e e UL er_sych as
i|rf

one or ?ﬁ%‘g H%V%QEMT&PWBWYﬁg&Sﬁ@
known i1 the ar a n?

A1

‘Wse
ﬁW@Y%GN%@S@DY&MAW@Mpe@ 23}3 ot ei n"
proteinijthat igq useful t s"’abe%b Ngy.event or aneliorate 3 k@gease,

Condl t i Ha—ot rln SOF rlnr . use hnr eFr— ni hnr ape”t i c—act i " " HVi ty"
may refdKto an TZEt i vi ty HEDSEQLENSACPCMEMTSRYFYNGTISMAI t|SPAICIHEMAND| e
t herapedti c out/come in hiicEIFQYGCOMeNdRIFVaEKeEcoresTvn | HIRY PGSR manmal s
or in otlher spgcies or of %%ni S, Therapeutic activity n B3 measured in
vivo or [Ln. vitrlo. For exam PaN@ésirable effect nmy bd assayed in céll
cul ture.|g&uch i|mTI Vitro ¢rvaaldn euhviReperassay warba vkerrdpricamMeMasp! e |f or
many Thgr apeut ilc pr ot ei n$ C@%FPYGGCQGNGNKFYSEKECREYCGVP A#P02760 (HI-8¢) =

S a

gi| 223133
SEQ ID NO:
K1 TFPI-1 = MHSFCAFKADDGPCKAIMKRFFFNIFTRQ | SPLACI HUMAN,
LAQ CEEFIYGGCEGNONRFESLEECKKMCTRD | A#P10646 gim| 14667

N SEQ ID NO:
(corrected 2000.05.14)

K2 TFPI-1 KPDFCFLEEDPGICRGYITRYFYNNQTKQ | SP:LACI HUMAN,
CERFKYGGCLGNMNNFETLEECKNICEDG | A#P10646 gim| 14667

SEQ ID NO:

K3 TFPI-1 GPSWCLTPADRGLCRANENRFYYNSVIGK | SPLACI_HUMAN,
CRPFKYSGCGGNENNFTSKQECLRACKKG | A#P10646 gim| 14667
SEQ ID NO:

K1 TEPIL-2 NAEICLLPLDYGPCRALLLRYYYDRYTQS | Specher &al. PNAS
CROFLYGGCEGNANNFYTWEACDDACWRI | 91:3353-3357 (1994)
SEQ ID NO:

K2 TFPI-2 VPKVCRLQVVDDQCEGSTEKYFFNLSSMT | Specher &al, PNAS
CEKFFSGGCHRNRNRFPDEATCMGFCAPK | 91:3353f(1994)
SEQ ID NO:

K3 TFPI-2 IPSFCYSPKDEGLCSANVTRYYFNPRYRT | Specher &al, PNAS

CDAFTYTGCGGNDNNFVSREDCKRACAKA | 91:3353(1994)

SEQ ID NO:
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Any of the domains in Table 1 could be engineered to have a specific biological effect

(such as inhibiting a particular protease) and be fused to HA. Thus an albumin fusion protein

of the invention may contain at least a fragment or variant of a Therapeutic protein. Variants

include mutants, analogs, and mimetics, as well as homologs, including the endogenous or

naturally occurring correlates.
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nunbers, or PCT International Publication Nunbers corresponding to patents
and/ or published patent applications that describe the Therapeutic protein
nol ecul e.wBaaleast4 t he patents and/ or published patent applCrasos/esse cited
in the "PCT/Patent Reference"” colum are herein incorporated by reference
in their entireties. In particular, the amno acid sequences of the

speci fied pol ypeptide set forth in thé“sequence listing of each cited

" PCT/ Pat ent BYRe# epaieaptide ¢ fisplagingarst s tsrapeyiie e agiiviyd &Fi @ Pexjeiendles is
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cited "PCT/ Pat ent Ref erence”, and the activity assays for the specified

pol ypepticERRewts Prasing deserppd higeimior cheryissckngsm ok theaan nd)s & B%?‘BFEWP%H Y,
the exanmngR, 8% TRAGHed: ROt Gl L RbRM HAPILARART0 REE prl RAPLPARBAGH NPT €1 N
by referente. The ' gl cal activity” colum descri es Bi ol ogi cal

activi tdlms%lsemhtucat@cﬂlwddl the Therapeutic protei n m)l ecul e. Each of the
ref erences ted,i,n t.he..,"Rel vant Pu cationsg” are h

| Pcor por at e byt Bn B RRE TR ENT OF GAFLED TBEY FEL IR o Dh WeSpect

t o the HRECHKI PBhiiStentOkith RedckRANE BldrMRuBE buttoint i HiMAanslesCo! i8Rled BffEdIE in

ref erence (see Met hods section, for exanple) for assaying the correspondi ng
bi ol oginoAthumAsMaRMYls oy HEothen Wreies arorEAEFmat Therapeutic aFtivity may be measired

di seas SQr %

di agnoggdwo & tg% ?o?gpéﬁwgﬁgésgrggl%tef%%g ' r?lg%y&ﬁ %EQPCTIB{JQ %ﬂ%lgg;} on
pr ot ei rvimd drheell eukuti assaysoayer cammgnky Ihaatahhaelﬁbn mapy OT kdrapedtip oprbietms. ad\O
03/ 0668 4 P US03/ 03616 -24 Table 4: A List of Selected Therapeutic

Pr ot ei g@ 8% ¢ PCT/ Patent Biol ogi cal Rel evant Protein X Reference

Activity Pu tEﬂaﬁiMésQﬂ%s&ﬁ?ﬁs@z{}fsQﬁklﬁdw baedrk Bt Ymithdto3 Bdse Bjesgnbg’dﬂinet@ferences

I nhi bition of Rusckowski et "al. Errphysema Cystic DPlI 14 No. human

neut r opadipubpligations of Table 4 .cpecifirihosserpurarm bysebemce herein aad these deseribed 5
Medi ci di tﬁlelE)?a?xng%sF}&/e?%\ﬁhl’fthE %gtuP &@%{e& bﬁfiﬁQﬁls% %te?n% ()'fbﬁpe nt\/%ﬂ?o'norgay peute

NO 20 = I'stres erstltla i‘sease,

Ast hma, meaSorel efor Rkaxpleaby esily ;&frmﬂmh@muhznﬂmssyys Sychpasathose, d&nﬁblem)mram
Thermal__I.njury, Lung transpl ant I‘EJ ectjon S, Patent Inhihition
of Mar klﬂsaaeﬂ@fe aﬁsaywe hppgameterseas thi éﬁéﬁa/eémlea@ﬁ% @d?%r theyapeytic agyvity that

kal I'i krgl st Bﬂelﬁp e&hibif ras compared to the Therapeutic protein (or fragment or variant

thereof) when it is not fused to albumin 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 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.

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 isomers may be produced by abolishing or
introducing glycosylation sites, e.g., by substitution or deletion of amino acid residues, such
as substitution of glutamine for asparagine, or unglycosylated recombinant proteins may be
produced by expressing the proteins in host cells that will not glycosylate them, e.g. in E. coli

or glycosylation-deficient yeast. Examples of these approaches are described in more detail in



5,994, 125; 1996. 6,057,287; Ley et al. (1996) and Ml D vers 2(1-
5,795,865 2)119-24. DX-1000 U.S. Patent Inhibits human Markl and et al.

Bl eedi ng,woanmess24 Nos. plasm n Biochem stry 6,010, 880; 3PC24A)S08036%6 57,
6,071, 723; 1996. and Ley et al. (1996) 6,103,499 Mol Divers 2(1 2 119-24.
In various enbodi nents, the al bum n.-fgsion proteins of the invention are

capabl.sof PRyvisidial aREMIdatiofCEérdl t Woansl/955 il pdi ayecioh violyo, c wH&speadi ng
to the therapeutic activity and/or biologic activity of the Therapeutic
pr ot eilncyperated hyrraferapce.cind face Rioavraipdle 4t protein portion of the al bumn

f usi in L i h : dj of Table 4. (S ., th
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al bum n fusion proteins of the invention are fragnents or variants of the
r ef er HFOEIL ¥ pdemandisepees c Apemppautist pratein medaculss ufallowset byi parenthercsr

bi ol oqi :E L V] . r | N9 -apeuyt i i | o] I n
B of e safing Sclohufic, A pEAY BRRALHN0;IHERAP A uhe BB oaly 50 REY 25
Pol ypefhdrapeuto prdeihymoletide or defrdgnagren tvariamcthafasf. i 1Tlserageudg peostein Xhas
present invention is fyrther direct to fragnments of the Therapeutic

pr ot ei ¥§d hgreirmal sefes ithen g an indivigiya] hRIABFHHCRTAI alﬁ[fﬁalre (a¥ deliAch bPuse on

pr ot ei fi8inBfactd & qhENRUbtARbIEYSH iHe CRS Sl Bertfanie B8cREioMMBILERD), "} BChdS from
the N-termnus of a protein results in nodification or |oss of one or nore

bi ol ogéntia¢ gfavpcef Cherapsiutic peotTime raagnsiatéd wpthot given Eiepapeitic ppteinenelecuad/ or

al bum n_fusi,on .protei n her. Ther apeuti.c. gctiviti.es d/or functional
nctivi SRl Blsotign, 3he Fpromai Brptbee el gt 3 e pieoe SF 1 oy

t 0 bi nigic@pbiagidntly refeyenst iihlthbie dheitedicseparticiiany exeipéspectt o€ thzbaminby adif

pol ypeptides with N-term nal deletions to induce and/or bind to antibodies

whi ch YPQLBYART A5 1hed ofRsITet Bhcor Phatiateat rRefrenes eolBmpoPipyidse i s Tgamér al | y
will ﬁﬁnwﬁ,abp%wﬁ&&ﬁﬁm %Bg&%aﬁnmuﬁme}sy ceﬁeédaﬁdfngmt fen® Anlfr

conpl ete pol'ypeptide are renove romthe N-termnus. er a particul ar
pol ypepibilideed pastitrapphicdtionsitha | desaitiedthe STheodpentic prptietreolpally.pdizchdd thet ai ns

such i nol ogi ¢ tivities can r.eadi.ly, be, de ] ned_b roptine met hods
descr TR e Eohat A BEcehigtcitah iprae apC TR BeliseneghEoRE S Enat
nut ei nhetkihinddrpciiee byusfeaicOdin thelrehaettitk. tifpattitalar alt BMiMCAdd EQRcAE8 Df MRY
retain sonme _biological or inmmunogenic activities. In fact, peptides
conposiég sprecified f palypeptide xsehnforth imcihe sequence listing of each cited "PCT/Patent

Reference", the variants of these amino acid sequences (mutations, 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 reference. The “Biological activity” column describes Biological
activities associated with the Therapeutic protein molecule. Each of the references cited in the
“Relevant Publications” column are herein incorporated by reference in their entireties,
particularly with respect to the description of the respective activity assay described in the
reference (see Methods section, for example) for assaying the corresponding biological
activity. The ‘“Preferred Indication Y column describes disease, disorders, and/or conditions
that may be treated, prevented, diagnosed, or ameliorated by Therapeutic protein X or an

albumin fusion protein of the invention comprising a Therapeutic protein X portion.
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t he invention. Mreover, the present invention provides polypeptides having
one or nore residues deleted fromthe carboxy term nus of an al bumn

fusi on prwDeBneab4 t he i nvention. Pol ynucl eoti des encodi ng@Ctrhmss®03616

pol ypepti des are al so enconpassed by the invention. In addition, any of the
above described N- or C-term nal dele@si-ons can be conbined to produce a N
and C-pglypepiie adal Rilaficlédtide Fraemepds\pd¥ardgt§ €. 9., a Therapeutic protein
referred to_ 1n Tabl'e 4, or serumalbumn (e.g., SEQ ID NGO 18, Table 1), or
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the invention) set forth herein, or fragnents thereof. In sone enbodi nents,
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80% 85% .90%. 95%. .96% . 9.7/% 98% or 99%.i dent i.cal ce.. .
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Conpr i Aain@f whith!18¢Nhh L YnajGRYS i(s)ﬁﬂen&si‘afles, 8 iRt AMpRE Fot é])‘gﬁecﬁet hat

di spl ays a Therapeutic activity and functional activity (e.g.

bi ol ogienmived fromvihe W-tephinulbe Widthereppardenlarepplipeptidofacking Netermansé nesidnes
protein. or serum al bum,n_pr.otein .of which the.am no aci. e n | 8. a

Pt aometh® ettt B ritin; Sl Bimlitigele pRGiGT, B8 AS B IUEMRRe Bus.

Bi ol 0GioGahd Ynetifelds \d@scribe@ BRI Sndbthetwias &knewhiibithd Bg. d€td Mott yhifkelyi thar a but
not necessarily identical, to an activity of . the polypeptide of the
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r ef er ersiduesunheoften evoke animmpohy wspdrisde, but retaining essential properties
t hereof. Geperally, variants are _overall closely sim./lar, an i n_many
regions, i d’éﬁ‘i"iré‘gglyt (fratgﬁ’(?n?se?graeﬁg%rawﬂ’@&?r(?teé‘?:iC8.¥r8§p°BS1“§p@plai ﬂlge.ral?fé‘tlﬁs_ed
her ei Nprotef@pbr@iBh of ak SbEmn filioR pFoEIMATERY inf e Bichude@hd filNeRdth Protdhym n
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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 albumin). Polynucleotides
encoding these polypeptides are also encompassed by the invention.

Moreover, fragments of albumin fusion proteins of the invention include the full-
length albumin fusion protein as well as polypeptides having one or more residues deleted
from the amino terminus of the albumin fusion protein. Polynucleotides encoding these
polypeptides are also encompassed by the invention.

Also as mentioned above, even if deletion of one or more amino acids from the N-

terminus or C-terminus of a reference polypeptide (e.g., a Therapeutic protein and/or serum



Activity" columm of Table 4) as described el sewhere herein or otherw se
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(e g.  SRURATEoS e IRV PRl WHIRE b IRRESeautif b S CRHLBRAES Shorkiny

ci tr at eoXr&pChdiag t@bdilicrapbutiteproteds paitloniofsan diminhiaviesiob prowia obtheiaventiashes

i 0.2X SSC,...0. 1% SDS at. about 50 -. 6 es | si.us), under. hi ghl
Is'? ri nnghg" o ridicfaPS L p(‘gt?"é‘é,r&uﬁ?‘ﬁfit‘ai‘i‘aﬁﬂ?‘gﬁggg fP?SJg'E‘I“'!I%B{‘i‘ﬁHUWIP&I ?(S%odi um

chl ori delypestidéesnsd =£I§oaén%ox§1§:‘§.‘§éd tRlRntiofD degrees Cel sius, followed by one
or nore washes in O 1X SSC, 0.2% SDS at about 68 degrees Cel sius), or

under ot her Iz addigerthe prasentdnyention prexddesi pdlypeptids luving enckorowmpret wsitthesse  of
skill in e t (see, for exanple,, Ausubel ,.F. M et al.., eds., 1989.

Curr entdelﬁﬁegt ggo t}lgen(é A uSBf)glt%%ffm@ eaéﬁfﬁfﬂflle{'%ehPhgahaglg’BW%tpé%t,eml nc. ,
and Jolkorr¥pbaging tSansalbuitin, pideiv p¥@ids, ofddn PBGEH Msidn protefh 3f theaitdertiohO. 3) .
Pol ynucl eoti des _encodi ng t hese, pol ypepti des are al so enconpassed by the

i nvent (©8& seEymalyuning e Belyawcleptides ghcodingthess nekyngptidas asp also ghcamnssted tyor
exanpl ge B9%iohdentical” to a query amino acid sequence of the present

invention, it Is intended that the anmino acid sequence of the subject
pol ypept i de Marepdenthe qaésehninvhsticuproyidee gpobypeptidex hapingtdnat ort therestebideat

I t] include up to fjve. amno acid.alterati.ons per each
00" mhlsted T8 “BF oatBoyi rpiam 4 a8 eIbUBH hoien TRICH 1 or BEnIpG

obt ai n palyRAtIEERRsiedeodid/thed plyRBLAG arddlsé xSRI yAhe kifRAo?5% i denti cal
to a query am ng acid sequence, up to 5% of the amno acid residues in the

subj ect seqlepaddtipmpnyef thesbevedescibedNear Coemainplsdelatione dambe ¢prabinechior
am no- Prydtee D86 Tarl RN Seleg Hibe RS RE HLCE TR Y P8t once
or anywéferred tein\itabie 4, serutrealbumail (e.g., SEQ ID NO:18, Table 1), or an albumin fusion
protein of the invention). The invention also provides polypeptides having one or more amino
acids deleted from both the amino and the carboxyl termini. Polynucleotides encoding these
polypeptides are also encompassed by the invention.
The present application is also directed to proteins containing polypeptides at least
60%, 80%, 85%, 90%, 95%, 96%, 97%, 98% or 99% identical to a reference polypeptide
sequence (e.g., a Therapeutic protein, serum albumin protein or an albumin fusion protein of
the invention) set forth herein, or fragments thereof. In some embodiments, the application is 7
directed to proteins comprising polypeptides at least 80%, 85%, 90%, 95%, 96%, 97%, 98%

or 99% identical to reference polypeptides having the amino acid sequence of N- and



positions, interspersed either individually anong residues in the reference
sequence or in one or nore contiguous groups wthin the reference
sequence.wAd3amceacti cal matter, whether any particul ar pelcypsps/ozdes i s at

| east 60% 80% 85% 90% 95% 96% 97% 98% or 99%identical to, for
instance, the am no acid sequence of _an_ al bum n fusion protein of the

i nventi C . I LA rtion
of 't he G e GPeRRRE L LoD aP abd i  PoBfuciniats ShaRi e bBBheR e o1 on
pr ot ei rdJso encempiseediey themmveatiowonventi onal |y usi ng known conputer prograns.
Such prograns,and .nmethods. of using. them are.descripbed, e.g., in US

Provi si onal %fﬁ ip@MGBH&SefF‘.’ .%S %O/t % 5SS O%n AT SACTREN T 8BRS 104 101 3)
whi ch alltermiafieély Phsis@ik &FY ak &hRfoREEsddRERk That @f&glayé‘BQ“h\éf‘abEutM‘fWit%' Ond/BE art.
The poli%nu_cl eotide variants of the invention may contain alterations in the
codi ng fuRetignalnactivity e gobliolrgicad gebvisy) ofr the @olypepadey sequbrmet ofdthe Viherapattic

i ncl ud S Ll 0 4 PCT/ USQ3/03616. -29 alterations which
pr oduc rét?]?leoﬁtsglgll%gk %ﬁ?‘l’%&n gf;‘g@?ﬁlﬁl&@mg?m STEFPEHe 2 ‘%’iﬂ“e&@ not alter the
properties dthacpolypéptids fedgniches @6ascledicplly pew frégmertsiC IBiblglicany iadtve

vari ant max be E)r oduce_g,_ by silent substitutions due to the degeneracy of
t he ger%’fgmf’ {58 thasg ey RIIME REtViLY SIEHIAE hut @ptarcesseribsidenticalip @h achisy phan

50, | esge : she 20, .4: - - 25,
10, e o o R e gt 0ol g e enShpe g
conmbi naniimprovepdksiradaicaty, dea desreased sndesirale aptivoguced for a variety of
reasons, e.ﬁ, .t%ﬁopti m ze codon expression for a particular host (change
codons in t HE WIRan nRNA to t hose preferred by a mcrobial host, such as,
yeast or E. ‘Olakibnt’ réfersab ol fiymRdoadé BERholeid aBil MITHGALRbInALre2HE6RLI 1N

albumn portion of an albumn fusion protein of the invention is optim zed
for expFisinghynentide but resaning prsentialprepsrties thereof; e Generaldy, hariantmrstsdovesalt | a
pol ynugj i g I [ r ' rtion of | bupd.n  fusion
D of of n SE B SRE i afy FIKARRLhAG) LR HBAUMLAR: fe 8L BNE el o
cell's. I n stAd ksed hacih Evarem? difamrtd a Bhepapleyticiploesii pottiot € adiattgndn fiadiduinm n

fusion protein,of. the inventjion i.s ptimzed for expression in yeast or
ral FEHOECP! 08 FETRD oY DURITLPYn OFOCTHERE, (508 GudRRoRk (he peenion, or
pol ynualieiih deusiic QbR ikl aReslqhbndd’ Bogl N pﬂ{he}dp%{iﬁiééfgrg%é@'(%ﬂj Qed USi ON

protein of the invention does not hybridize to the'w
pol ynucTaerapeidicerotedn X§ coheuToeTahje d),i atbymiotproteing aodor sibuimigéston protein

codon' b RYen SRRy 52 BinacTiengt ane Mgl apdlpt PfeogeciioBt Buni n
fusi on theredfei(@gOf thér@pduliv @BiViBNarktDesbiBRizidaY Rétivity ZR8 didcPosbdén Wiel ‘BibMRRal
pol ynuc] eot i de encodi Egﬂt he al bunmin protein under stringent hybridization

otig | bum ] ]
condi t iV coluary phieple d) es descrifed slsenberederiniorwthervise dogwn iophe aitzed

pol ynugtgRiide cOg g,lébgﬁ-%' (AVELE ' he Jnyvention does
not hybridizée’ ‘t’%rﬁamsgé}%v??e ft?)‘/’p polﬁr;’/rz\iﬂg’l 163{12}:@%%@%@%3%#8@@&8Qﬁf%ge}%dé%eaﬁ?l c
pr ot ei sequenté ofl the Thhmpaltisuproteip cotrespongiag tto an Thierdpeutic Sirbieirg @oition of an

hybri di zati.on. conditi.ons as descriled herejn. . : :
y aftimin Tusion protein of the 1invention, 'Bgumm 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.

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 a reference in Table 4, or fragments or
variants thereof), albumin proteins (e.g., Table 1) 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



I n an additional enbodi nent, pol ynucl eotides encoding a Therapeutic protein
portion of an albumn fusion protein of the invention do not conprise, or
al t er nat iwelog/oemsesi st of, the naturally occurring sequen®eeTafsos/bastc
Therapeutic protein. In a further enbodi ment, polynucl eotides encoding an
al bum n protein portion of an al bum fu5|on protein of the invention do

not conpr.ise, or _alternativ t he tur | | pequence
of alpg;g"r‘ﬁleﬁl (55t HOSE g?ﬂﬂ%‘ﬁs g?%é‘ﬁﬁ&?‘?’i?@)em y%lﬁé) é ‘lgddggtencodl ng
an al Burgnfod Y polypeBfi@s@hnPodld Hyﬂﬂ)lj'rﬂié%hﬂ&nwﬁﬁ@h h?ﬁncﬁ@emlf the @omplement of
alternatively consist of, the naturally occurrl(écgthesequence of a

Ther apemtciaic peidtradlacyio enéadingoan tmmal Asiehiaquencst paientien undgd shyesB6824
PCT/ US03/.03616 dj-prent
SBereray SPaes r Bl opRRRlial R LPER) opybdRRET RRCSK. Sl 21 L

may b |brary iopanning, as there wll
be no dﬂﬁiﬂdﬂéfgohmemufer(ssg) wdbduﬁgépﬁegrm IC;ehm«sL &ﬂlomtd byNat or aiotcyweshc& i ng

variants are cal ‘allelic variants, b ne of ever, zta.
Lt ey % SSG 1% SRS ghAtous GOLn (P Hgey Cobmsy inder biel SHngs SoRuens an
organig %‘ hﬁr 8 Stion th filkef ¥bdhd PNA HEX sotii chrﬂE/S&dﬁﬁﬂ&ﬁaMQﬂS@?ﬁka&oﬁQBQ ) -

These I'C varitants can vary at either the pol ynucl eoti de and/ or
pol ypetst depedsebetiugfdllawal by ohededndm wasbeqome@é S$Gv@AYa SRS at about 68

Fut ageireises Celsifio Sy Boerthen pigenl by R n2Rh By wRRpREC RHGEH i Pbhose
BT e R o ot act or 1 ot oo lmﬁwﬁm” ot des of
the pHekewfor iBielesy.i @ieen pyblishiag awglat%ﬂ@%r%}@na}ﬁlf% cgﬂépﬁg Ig

del et ofodd ARaEREe Bl oL B2 l@r3;ﬁ%’?@fnﬂ%l@é’cﬁie@Ené&&ﬁlggﬁés)é%%egﬁd&faré 1o

prese i hventr on W|t out subst oss of biological "~ function. See,
e.g., éi’mlmphssadlby(hbm&mbn Chem 268: 2984-2988 (1993) (KGF variants) and

Dobel i et al Bi of echnol o 216 (1 i nt erf g »
variants). %F@BV@FW iﬁ?"é‘g@g%ﬂﬁ%ﬁmgé é %?e%t% aef(amgrel’ g%@smeﬁ retain
a bi ol ggi ﬁf’i‘éryaa?ﬁmd( labid se&ﬁe‘ﬁbé 3f theOprebatt i¥entibe, inad intélded thatali¢ amig poidt ei n
(e.g. Gayl'e and coworkers (J. Biol. Chem 268: 22105- 22111 }(]1993) (IL-1a

vari anseq)lgnce fed thehenbinst polypepside ii§ ldGé‘Il“étl ith Ehesteroseanencs XperidhatdRs 3915 om t he
N term g pﬁg? gé@%%{%gl 6111? “fig rlllg% ¥iRE BHu?cﬁacrlﬁ’ SHL ﬁoﬂsgbafnagdﬂc | ®PdrhiAB aPfds ! 0SS

of on%0 trons er bi ol ogi activities may still

be retgaf e Qluelgoz[mlnﬁmampdemerfche I biller tword, t@ obteined pdgpandnedmvmgcam amafoce
and/or to bin

nti bodies whjch reco nlze secreted f | |.ikely be
r et ai nadd apaMENecAdeash &R 7a IHeNtica r@rar fye bj@@%%‘é&%ﬂ?@%‘? 3P t{)%rJn i\h}:eraé? B8 form
are r eg&f ggsu]fh{eg%ttﬂce Rﬁllijéc?r itiee a gG(')é sk %ele\/&ﬁbp ghbsditied twithUhther

pol ype acki ng term n resi dués of a protein retains such
i MunogminiocacidacThese tlterstiomrof rtmmféryn@eseqmc mayegcyat tlr aine- AEEHBOSY-
descri bed. h rei.n an

et I O I e T
(e. 9., phifbRY lrﬁﬁfépe@ééﬁ'eYﬂléMnéﬂﬁﬁﬁﬂy bhirhapesidies i tel refekgnce séqueher dihiarone
enbodi frent s { he
or more contiguous groups within the reference sequence.
As a practical matter, whether any particular polypeptide is at least 60%, 80%, 85%,
90%, 95%, 96%, 97%, 98% or 99% identical to, for instance, the amino acid sequence of an
albumin fusion protein of the invention or a fragment thereof (such as the Therapeutic protein
portion of the .albumin fusion protein or the albumin portion of the albumin fusion protein),
can be determined conventionally using known computer programs. Such programs and
methods of using them are described, e.g., in U.S. Provisional Application Ser. No.
60/355,547 and WO 01/79480 (pp. 41-43), which are incorporated by reference herein, and
are well known in the art.
The polynucleotide variants of the invention may contain alterations in the coding

regions, non-coding regions, or both. Polynucleotide variants include those containing



i nvention provides variants of albumn fusion proteins that have a
functional activity (e.g., biological activity and/or therapeutic
activity,weoushe@s4t hat di sclosed in the "Biological Actiwcmysos/edeuem i n
Tabl e 4) that corresponds to one or nore biological and/or therapeutic
activities of the Therapeutic proteimagorresponding to the Therapeutic

Pr ot ei B eiddsCRhith oﬁrg@ucgaéillam%sﬁfb‘ﬁbﬁﬂ AaRtoRk,Nor @HEbNsAHLARG Shot RREUHR
del etions, 1nsertions, Inversions, repeats, and WO 03/ 066824 PCT/ US03/ 03616

- 31 supmipetties oo activitidsed thecenaodest milypeptide. gSuchrmicleptiflegariantsmay be ploducadt so

as have littl ffect .on ctivity. |lnp.other.enmhodinment t he variants of
The | npumin Aaapuens ASb i AF Pearmetiiypl 18 eoSis o, PO BRige ArYS inclte
subst i tHdsé fwhich Jess HATIC s$ AR 20 Webthin 30,36HRFhamUID) 1638 tHaQPl0a6E5BOL 5-05, t he
al i phati c or hydrophobic amno acids Ala, Val, Leu and Ile; replacenent of

t he hy8rldxyl-5, oesi-duasingescidndrerisubstitetpd.adelpieAt onfaddad mchrl combylalioes Asp

and Gy, replacenent of t am de. r.esj due and n, .repl.ace of the
basi . PabniHl R Taan caitic, pPiduESY RGP VHRRY (T R0t B ShaIARALEMonCs

Phe, Tyxprestivch for @, pagtivildr diobta@harpetcodbnd ineths fainkn SARNA tarthowe paefettsd blaa,

Ser, Thr, IV,EE and dy. Qi danc?_ concerni ng how to nmake phenotypically

si | ent mMigRopid! hestrushi B yRastier £n@s  provided, for exanple, in Bowie et al.,

"Deci pherin MNESS i i ; : : i i d
subst | tut | o MOtaERAmLD, THgh RO BERiRe an SRR BRRi L A ot
t hat t Hfiesien protein whHthaanvenson mstapgimazed for exprasdianniy yednt ot olagmaalze cefls. dm ysini no

acid sequence tp change the authors state. .proteins _are surprisingly
ol er aRbO SHpadimEn & PolmeRFb: SehRa TRt bR b BReftn st biSin
ani no  ggdiéh Sroede65the iifvehfidifis\optifi 2R BLEIPréssionen §éastEif thamadibh B&lls. Brdtdl
positions in the protein. For exanple, nost buried (wthin the tertiary

st r uct @pether erbpdimpptod pphynuentifs easpding ag plhyaun fusinw preteipAbbe dpveatin is
chai ns : f i de chains are generally
conser ygﬁﬁ%gg%%/@ﬁsglt%gwe?%?te %%ﬁ@%?%g%ﬁll\%/é am no acid substitutions

i nvol ve r epllacanedltenaftive henbddiment, | & codohy dptiqpiredi polgmicieotalei dscollirg aval ,

Leu a Il e;.replacenent qof the h axyl residues. Ser..and Thr; . repl.acenent
of "t he Mhersnpicic S0icH, BOTIOoR) aa, Abuapl ek Pt amon eV Rio e do} BUTHiAS Ao

and G Ry tHeSRIRFBEBBIynREledtiiR Basdifg theCetlipBStid pidteir utier 3tfhgbhthybFi@RhRseMENt
of the aromati ¢ residues Phe, Tyr, and Trp, and replacenent of the

smal | - spndtiommandesaobeishertia, Iise rfurtigrrembgshimentna collgn opidmizgd pobiamsieptids i ve
am no aci d,.substitution,. variants of .the prese inventi on in e. (i

ol yoe hreue BT bt Rfiod B of AbRfh Al R RETE b BVERANORods el KD
am no aeitkk waldi g polyniidétide acodifg tthéd blbahin proteln wmdedsttiagerd Usbridiaytiar may

not be one .encoded b,% the genetic code, aor (i1i) polypeptides  containing
subst i QpfitpRs 8¢ desaEibed hersine Inranother gMbegdinaeity? CRAITH QRYMITAY | Regymycleotide
substi (e dling) R Hloum rfu@foh'r?roﬁ@d ¥PaRd 'ir%ﬁgwn 68y RAVRyRRER {daRAwhE lthpor
chem cal 'y conjugated to another conpound, such as a conpound to increase
t he st golynutigotdai¢reodimglthebThérapeutit préteingportyqreqrt thel alburfip pragsiappition under

pol yet iyl e0g: fp¥a%ldion b2 aY BERbYFnG@ @ 1 g addi tional amino aci ds,
In an additional embodiment, polynucleotides encoding a Therapeutic protein portion
of an albumin fusion protein of the invention do not comprise, or alternatively consist of, the
naturally occurring sequence of that Therapeutic protein. In a further embodiment,
polynucleotides encoding an albumin protein portion of an albumin fusion pfotein of the
invention do not comprise, or alternatively consist of, the naturally occurring sequence of
albumin protein. In an alternative embodiment, polynucleotides encoding an albumin fusion

protein of the invention do not comprise, or alternatively consist of, the naturally occurring

sequence of a Therapeutic protein portion or the albumin protein portion.



as, for exanple, an 1gG Fc fusion region peptide. Such variant pol ypeptides
are deened to be wthin the scope of those skilled in the art fromthe

t eachi ngswbesm®sas24 WO 03/ 066824 PCT/ US03/ 03616 -32 For exaaplusps/mslie pepti de
vari ants containing am no acid substitutions of charged amno acids with
ot her charged or neutral am no acids 3gay produce proteins with inproved .
charact eri ShigmSaddgionhl @fbdd@Hent2 8 BEMpettic pRABEh 28 el RfedPhdHh TBaR EMH cal
formul ations both reduces activity and increases clearance due to the

aggr egéfPde libranih dyye rhiepageingy i asy these e wilpj b kg cnaguraldy . ocogiming vEitg. typemrunol .
2: 331@:61}%&%%%@ Robbins et al., Diabetes 36: 838-845 (1987); Celand et
al ., 1. 'Rev. Therapeutic Drug Carrier Systens 10:307-377 (1993). In
speci fi ¢ enlisdiatigrdcsurringevapianty pep talthds adikli¢ Reriins/eahd o¢fe W1PRid L several
alternatively, cansist of, fragnents or varjiants of the am no acid
sequerfdismste ﬁmﬁ @?a;ﬁ@m PECUBYIBE HVEHIOSBY Pha GhrospasprIe o @n rganismhn (G@eam

al bumm, [ar .al bum @ ;ifusd NI=Y i .on,. . wher el

Fr agmont <oap B o T Dilel ) SGneaEVICLohSE. JRECIYIEE varHIEERL B2,
aci d eithst theepddyhiictaotids andiabpelypeptiderisvel andl Acr indielded imtie prbeent tormpéored t o
t he re%‘ﬁrencelam' no ﬁ,glf sequence. In certai e(ﬂgodi nents, the . amno acid
subst | tHFPERE MENTAHEAMALITE ROATE Ay by proficed, Y AIHRERARS ECHUNYEs &Pt i des
are alpdieieoymiasied by the invention. The pol ypeptide of the present
invention can be conposed of am no acids joined to each other by peptide
bonds or nod$ing daropapmictheds @ darotein enginpesngi ard irerosbinans DM Adtegbnologyent ai n
anm no j h . - e 1 .aclds. T p i des
may be s ML A ed B ubdroBE U B Bt ha BRI GRUBN i pLPRANPET N

pr oc esmeseyt inventinn. doe iistanke, ome@ir iczatinin deadshnaybedelstbd Gonathe Nagkhidasown i n
the art.  Such nodifications ate well .described in basi¢ texts and.in nore
det ai | T MGG L e P YPeRERs o{Be PresntBY PR 3 OPb%lgsqiﬁwl lgss & pidiqgia

Modi f i Gabhid) Se6 28 g OCRYA eaau:gmesﬁl.!@hénmsyrmnz_d@s (1998h YjGI9vd DRty aRl i de
backbone, the am no acid side-chains and the amno or carboxyl tefmni. It

wi | | bleobedigiabel. Bietdchniolngy 7hk99s2libe( 10§ indérferonl ghnmatvatantslay be present in

t he sane or,,varvi ng _degrees t seyeral,sites .ins,a qgiven ,pol ypeptide. Al so,
a gi ven pol Yg& tFrdg.ngﬁev ‘geﬁf%gﬁn%sxv&ls)ﬂb%sv ajgnts ofien ?ﬁt?:lﬁtai tﬁglgﬁf% ‘l‘%ﬁ?ﬁti des
may besibilanthedt of the %88 Bccudiing pfd&il! (B.g0Gaylei ﬁuiaoiwwkérggl Biod CHehey may

be cyclic, with or without branching. Cyclic, branched, and branched cyclic
pol y peASHIO5TA2) LT 6L9) (rlgnyapestol) rhnmrruarencweatifeipting oeasasreaminay be
made by.; ' : tfi.catl ' - |, i i on,
por 1 FE Roht S-BRRRE - R Sl YRS peficatth sPTks

at t acherendr mora Hielogicab fieictions; athdrebiol idah clotivifies @hayastilhbel etdihelle @or

nucl eoti de derivati ve, val ent. attachnment of a lipid or lipid derivative,
coval eRmPl %@WtOf&r&E‘H{?gﬁﬁ&?P‘d?IW%iapé/lof t%Pl&ééntlbw[&myglcemqga&ﬁ on,

di sul findechierd bk Wil 131y b& eBMEY WHeh A8ss tha TR SBriRf of A¢Ae§Rles of the
cross-links, formation of cysteine, formation of “pyroglutamate,

f or ny| secretad feramaee cemoedy fram dire Nyteymirsig| eit [CotermiBRs. aNGtetier f & maticuéan,

vy sl SIS R TN A e S UAR, e LA i
activities can readily be determined by routine methods described herein and otherwise known
in the art.

Thus, the invention further includes polypeptide variants which have a functional
activity (e.g., biological activity and/or therapeutic activity). In further embodiments the
invention provides variants of albumin fusion proteins that have a functional activity (e.g.,
biological activity and/or therapeutic activity, such as that disclosed in the “Biological
Activity” column in Table 4) that corresponds to one or more biological and/or therapeutic
activities of the Therapeutic protein corresponding to the Therapeutic protein portion of the

albumin fusion protein. Such variants include deletions, insertions, inversions, repeats, and



- 33 processi ng, phosphorylation, prenylation, racem zation, selenoylation,
sul fation, transfer-RNA nediated addition of am no acids to proteins such
as ar gi nywetosoes2and ubi qui ti nation. Furthernore, chem cacTarsvs/oices nay be
covalently attached to the al bumin fusion proteins to enhance or nodul ate a
specific functional or biological activity such as by nethods disclosed in
Current Opinions in Biotechnol ogy, 181324 (1999). Furthernore, targeting
ent i t i whstrmijonsesetasted] aspardingaot sep@l ryles KpWiy Th i At £Qu 85 gﬁve B?%teé&ﬁgo%f the
inventipgito target a specific functional or biological activity to certain
cell d&F %?age specific types, tissue types or anatom cal structures. By

di recting ambsthemerfibfimentgyr the edariants af thd enventi@nhawencaniservaiztd sipsiiutionfe agent

may be | ocalized. Further, such targeting. enabl e .t he he
al bumi BY { crnisgryapy L ubishiatigns tlﬁéntFﬂ%é‘n%"i’aé’ﬁ%\“gﬁ% iBFougs et s Feé’gfﬁg‘gg&sﬁ%é, by
accu he; b Rndibs ! 18t §aNSL&f add8ei ropRitemedt af thehieydrexqdi r ed
Si teﬂéﬁ)h?gﬁgﬁwﬁg?ﬁ%gﬁlgﬁggﬁ%aii.g.n may be gchi eved. Al bun‘il?fﬁ?imon
pr ot ei residoés BérearidnVen treaceneent (06 thoafidigareiduss Asp and GrgeepiasenpdrefiBa by

use of cross-linkin nts .as well i { '

wher eb?mldﬁéesﬁ%}tels é*&?i%a@%‘i’édﬁ’éﬁ%eg’e@kﬁ%ﬁ? rl?géi ¢ h% ai giﬁgmén%ﬁ?s}klﬁ oIIrlll‘g’gI:é 1tagﬂigﬁimof t he
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conj ugAlae Sexx ghadelgdandsGly. f usi-on protein. Additional post-translational
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f | uor esepance tosbanrgsi c or affinity label to allow for detection and
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known in the art. Functional, activity "A.polypepi. AN i

act i vi #5id ROStions i fiePrpsity ptﬁ‘i F’ﬁ‘émﬂ%p}'ﬁ?ﬁté’gwé{ Qﬁﬁé‘ﬁﬁiff F%aﬁ%ﬁ%&?%?e nown
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ormof a

mat ur e erapeutic protein. Such functional activities inc|ude,
but asilenohaihs nirt edertecallybicohsegvesial - Marpaner.y tolersadmeonsryalive; gwino acid

antigenicity.[ability to bind t.Q_ an. .anti- . . i C ete
ot n s SHtisse ratyeb Brfi gt nf ARG on RURRSL Sy hifoAte Nal SOEPCL
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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. Besides conservative
amino acid substitution, variants of the present invention include (i) polypeptides containing
substitutions of one or more of the non-conserved amino acid residues, where the substituted
amino acid residues may or may not be one encoded by the genetic code, or (ii) polypeptides
containing substitutions of one or more of the amino acid residues having a substituent group,
or (ili) 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 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.



"A pol ypeptide having biological activity" refers to a pol ypeptide
exhibiting activity simlar to, but not necessarily identical to, an
activity wbDoa/oddses apeutic protein of the present inventi @ar/usngbisadé ng
mature fornms, as nmeasured in a particul ar biological assay, with or
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modifications. Polypeptides may be branched, for example, as a result of ubiquitination, and
they may be cyclic, with or without branching. Cyclic, branched, and branched cyclic
polypeptides may result from post-translation 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, 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



ADHI term nator, the LEU2 sel ection marker and the disintegration vector
PpSAC35 exenplified in U S. Patent No. 5,637,504. O her yeast strains,

pr oot er swoliBad@e4 sequences, term nators, markers and vectromasoshseah are
expected to be useful in the invention are described in U S. Provisional
Application Serial No. 60/355,547 and-in WO 01/ 74980 (pp. 94-99), which

are i srecaRsinal RidspirPation) Yrenyhidh Saeémizatish, 8818ndyedtlonk ¥ ok NradnbRr-2NA The
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Suc c e s®ncdnitration mag boacheeied. eAl‘tsmnn fission pretkins of thatinveotidradan ba chijdgaansiti uct of
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and lysed and their DNA content exam ned for the pr esence of DNA usi ng

a met Hoactipnehpergon ebit, tedenddhatiaceyt Sahe ms¢1not(drgs¢5yerme of/the, handlwhegathe 503 or

Vo 03/19 ?ﬁ%y#%gﬁlgg%)’élg%gr}u ?g’)&ﬁe%gédeagt gﬁ%or?ﬁro{eﬁégsa Bi otech. 3, 208.

Al tern presen e pr supernat ant can be

det ect ed usAddjtieim] ipostctr@slatibisa vl difieAishs ahc@ﬁ}fiafs‘ised&@ttﬁé SnvieRGOLRRIUARSRE3- 406
and pR$413-416 and .are generally avail abl rom Stratagene C oni ng

Syst erfiXample, 16,84 N-linked 053Q-linksd cashohyidrale Ghrims omrocemozf pfﬁesamsl &hd
RS40 | t
Del ooty S las, MRdtht, B9 RAR HDick AR e Ui SAIP Bt MPHET '\ oo,
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wor e RpORRE OB fesd4E abp ot of eberyghsr Noss R RBretsift UTRS SRR | on
10801 fusioM eptdis By anarsh mEngssadth Y B&kAhRe label, such as an enzymatic,

fluorescent, isotopic 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 funcﬁonal activities include, but
are not limited to, biological activity, enzyme inhibition, antigenicity [ability to bind to an
anti-polypeptide antibody or compete with a polypeptide for binding], immunogenicity
(ability to generate an antibody which binds to a specific polypeptide of the invention), ability



20110- 2209 and which are described in Provisional Application Serial No.
60/ 355,547 and WD 01/79480, which are incorporated by reference herein.
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fusion protein in yeast is the pSAC35 vector which is described in Sleep
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in the art may routlnely be applied to measure the ability of albumin fusion proteins of the

present invention and fragments, variants and derivatives thereof to elicit biological activity
and/or Therapeutic activity (either in vitro or in vivo) related to either the Therapeutic protein
portion and/or albumin portion of the albumin fusion protein of the present invention. Other

methods will be known to the skilled artisan and are within the scope of the invention.

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.
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for expfeeareandaike well khgwn gretheartar e taught in, for exanrple Cregg et al.

(1993), and_various Phill]ip pat US 4 857 467, incorporated
herein by ?gfeeP@ﬁ%)mV%{WGanﬁionﬂ%‘E @?ﬁr%&%‘?oﬁ’i’%“?gya‘r éeaébﬁ?ﬂer“@i’%gp?e‘a%i | abl e

f rom | dxphdss 89 albundY fudiGifBrotdie b &e! iadthRion 214 alifivil ﬁrt@%qra%fo?med fa4 d1890.

California. Suitable pronmoters 1 nclude AOX an AOX2 eeson et al.
(1986)themselxas, thd preemtahvemieﬁ a1®45®1tanﬁlitasrmlcuhtae afnthosemeglispoptonadyns enul a
vectorgs anclio [gnsf tloon i (:5?’1% MOX1 aﬂ]d EMD1: whi | st
EP 361TgYFon2 g g(”l%% sFrertt Bhd MOPSHORH S0 ul enc
Ror er lhaaﬁllthémme‘dmnexmtﬁepolwfp%lﬁ\s sl%fé"t&l i méuﬂﬂnwvl%ﬁmas pSBPeptidee
transcription termnation signal may be the 3" flanking sequencé of a

eukar yWith ¢he grllse oppvithoue diet esllagf ﬁreddwesbegnaﬁl?r%pr ceranBiged priapn Many

term ng for
excampl PrRaof R B NAORIN S lay B itludhe bidBS 06 SEMICECSPRNS, (O
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ADHI  ¢@f ’“Méaﬂ%ﬁ?u epgvua exgwale; dwpersitjuth R aphg?lenawaléieﬂs #Y be

i nitiahbaet gARressed with a secretl on | eader sequence, which may be any

| eader effective in the yeast chosen. Leaders useful in S
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, i.e., 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



cerevisiae include that fromthe mating factor a pol ypeptide (MF a-1) and
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may be fo&hrrmmmmmcﬂéﬁuwst ate, such as a cal cium phosphate
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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.
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alpha-mating factor pheromone, [a mating factor pheromone], the PRBI promoter, the GUT?
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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. Biol.
Chem. 265, 10857-10864 and the glucose repressible jbpl gene promoter as described by
Hoffman & Winston (1990) Genetics 124, 807-816.
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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 fusion proteins of the
invention by synthetic and recombinant techniques. The polynucleotides, vectors, host cells,
and organisms may be isolated and purified by methods known in the art.

A vector useful in the invention may be, for example, a phage, plasmid, cosmid, mini-
chromosome, viral or retroviral vector.

The vectors which can be utilized to clone and/or express polynucleotides of the

invention are vectors which are capable of replicating and/or expressing the polynucleotides
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phage lambda PL promoter, the E. coli lac, trp, phoA and tac promoters, the SV40 early and

late promoters and promoters of retroviral LTRs, to name a few. Other suitable promoters
will be known to the skilled artisan. The expression constructs will further contain sites for
transcription initiation, termination, and, in the transcribed region, a ribosome binding site for
translation. The coding portion of the transcripts expressed by the constructs may include a
translation initiating codon at the beginning and a termination codon (TAA, TGA or TAG)
appropriately positioned at the end of the polypeptide to be translated.

As indicated, the expression vectors may include at least one selectable marker. Such
markers include dihydrofolate reductase, G418, glutamine synthase, or neomycin resistance
for eukaryotic cell culture, and tetracycline, kanamycin or ampicillin resistance genes for
culturing in E. coli and other bacteria. Representative examples of appropriate hosts include,

but are not limited to, bacterial cells, such as E. coli, Streptomyces and Salmonella
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MPIF-1 signal sequence (e.g., amino acids 1-21 of GenBank Accession number AAB51134),
the stanniocalcin signal sequence (MLQNSAVLLLLVISASA, SEQ ID NO: , and a
consensus signal sequence (MPTWAWWLFLVLLLALWAPARG, SEQ ID NO: . A

suitable signal sequence that may be used in conjunction with baculoviral expression systems

is the gp67 signal sequence (e.g., amino acids 1-19 of GenBank Accession Number
AAAT2759).

Vectors which use glutamine synthase (GS) or DHFR as the selectable markers can be
amplified in the presence of the drugs methionine sulphoximine or methotrexate, respectively.
An advantage of glutamine synthase based vectors is the availability of cell lines (e.g., the

murine myeloma cell line, NSO) which are glutamine synthase negative. Glutamine synthase
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Appropriate cell lines can be chosen to ensure the desired modlﬁcatlons and processing of the
foreign protein expressed.

Introduction of the nucleic acids and nucleic acid constructs of the invention into the
host cell can be effected by calcium phosphate transfection, DEAE-dextran mediated
transfection, cationic lipid-mediated transfection, electroporation, transduction, infection, or
other methods. Such methods are described in many standard laboratory manuals, such as
Davis et al., Basic Methods In Molecular Biology (1986). It is specifically contemplated that
the polypeptides of the present invention may in fact be expressed by a host cell lacking a
recombinant vector.

In addition to encompassing host cells containing the vector constructs discussed
herein, the invention also encompasses primary, secondary, and immortalized host cells of

vertebrate origin, particularly mammalian origin, that have been engineered to delete or



carbon (14C), sulfur (35S), tritium(3H), indium (usmn, 113mln, 1121n,
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In some embodiments albumin fusion proteins of the invention are purified using one
or more Chromatography methods listed above. In other embodiments, albumin fusion
proteins of the invention are purified using one or more of the following Chromatography
columns, Q sepharose FF column, SP Sepharose FF column, Q Sepharose High Performance
Column, Blue Sepharose FF column , Blue Column, Phenyl Sepharose FF column, DEAE
Sepharose FF, or Methyl Column.
Additionally, albumin fusion proteins of the invention may be purified using the

process described in International Publication No. WO 00/44772 which is herein incorporated
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derived from the influenza hemagglutinin protein (Wilson et al., Cell 37:767 (1984)) and the
“FLAG” tag.

Further, an albumin fusion protein of the invention may be conjugated to a therapeutic
moiety such as a cytotoxin, e.g., a cytostatic or cytocidal agent, a therapeutic agent or a
radioactive metal ion, e.g., alpha-emitters such as, for example, 213Bi. Examples of such
agents are given in U.S. Provisional Application Serial No. 60/355,547 and in WO 01/79480
(p. 107), which are incorporated herein by reference.

Albumin fusion proteins may also 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.
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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, 'I, H2gy 99mTe (P, 12, 1By 12,
carbon (*C), sulfur (**S), tritium (*H), indium (‘"*™In, "™, ""*In, '"'In), and technetium
(PTc, ®™Tc), thallium (*°'Ti), gallium (**Ga, ¥’Ga), palladium (‘®Pd), molybdenum (**Mo),

T S 14 1407 . 175 166 90y, 47q. 186
Xenon (‘33Xe), ﬂuonne(gF, 53Sm, T, 9G4, 9pm, La, 17°Yb, *°Ho, %Y, Y'Sc, *°Re,
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Transgenic Organisms

Transgenic organisms that express the albumin fusion proteins of the invention are
also included in the invention. Transgenic organisms are genetically modified organisms into
which recombinant, exogenous or cloned genetic material has beén transferred. Such genetic
material is often referred to as a transgene. The nucleic acid sequence of the transgene may
include one or more transcriptional regulatory sequences and other nucleic acid sequences

such as introns, that may be necessary for optimal expression and secretion of the encoded
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nucleic acid molecules. Detailed procedures for producing transgenic animals are readily
available to one skilled in the art, including the disclosures in U.S. Patent No. 5,489,743 and
U.S. Patent No. 5,602,307. Additional information is given in U.S. Provisional Application
Serial No. 60/355,547 and WO 01/79480 (pp. 151-162), which are incorporated by reference

herein.

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
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known Patent 5,328,470) or by Stereotactic injection (e.g. Chen et al. (1994) PNAS 91: 3054-3057).
The pharmaceutical preparation of the gene therapy construct can consist essentially of the
gene delivery system in an acceptable diluent, or can comprise a slow release matrix in which
the gene delivery vehicle is imbedded. Where the albumin 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
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patent application WO 00/44772. The reconbi nant al bum n expression vectors

pAYE643vhaghiis sapaAbbAe eingeinhaled inde thertirpnshiiqleseorinasal IppssagesiSpsaifientty, acrosol

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
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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 protein of the
invention or a polynucleotide encoding an albumin fusion protein of the invention (“albumin

fusion polynucleotide”) in a pharmaceutically acceptable carrier.
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treatment and its severity, and the route of administration. The frequency of treatments

depends upon a number of factors, such as the amount of 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 or administered less frequently than the unfused Therapeutic peptide. A therapeutically
effective dose may refer to that amount of the compound sufficient to result in amelioration of
symptoms, disease stabilization, a prolongation of survival in a patient, or improvement in the
quality of life.

Albumin fusion proteins and/or polynucleotides can be are administered orally,
rectally, parenterally, intracisternally, intravaginally, intraperitoneally, topically (as by
powders, ointments, gels, drops or transdermal patch), bucally, or as an oral or nasal spray.
“Pharmaceutically acceptable carrier” refers to a non-toxic solid, semisolid or liquid filler,

diluent, encapsulating material or formulation auxiliary of any. The term “parenteral” as used



5' - GATCTTTGGATAAGAGAGGTGGATCCGGTGGTTCCGGTGGTTCTGGTGGTTCCG WO 03/ 066824
PCT/ US03/ 03616 -55 GTGGTGACGCTCACAAGICCGAAGTICGCTCA-3" (SEQ ID NO )
JHO35B 5WwOoW@BBEBEAGCGACT TCGGACT TGT GAGCGT CACCACCGGAACCACCABANIGRHAL3616
GGAACCACCGGATCCACCTCTCTTATCCAAA-3'  (SEQ ID NO _) The anneal ed Bgll | 1Agel
linker was ligated into Bgill/Agel cu -pDB2540 to generate plasmd

pDB257RefeinWVhbfers GO Wﬁfoﬁésedofaf&dﬁhﬁé{fﬂnﬁnc%hdlﬂ O NinWatdhofs, ( HeahASGuRePt | de
linker at its N-terminal end. Exanple 2: Equilibrium Inhibition Constant

f or Uniirspeiitpmal, intrasiseal aswbagansonsianibigtrearticulet inftion 4nd mfusion.

o R P R R TR TR AR i S5

pr Ocesa?drmindm&k by mlﬂédL&maseTb@st&Ei ShVas tieospr @seigkd th RIS hiPeovagienal
extracted fromthe fermentation -broth s gqe}r nat ant usi ng i on-exchange

chr ormef\BRHRHAY Sem]dNep%%ﬁ%S‘} Trangdr W& D943t nind 29rd @l Mifichagig incorporated

ul trafy] e equilibriuminhibition constant (K) for DPI-14

i nhi b|?|{)egé%#é%ﬁll?rrréa{ﬁ neutrophil elastase (HNE) was determined to be 15 2
pM for [ HNEdr parerigral ZdmivistrBlien, Ki ameamhodrmmt tha salperih dosied pugeincantfoe

rrethods set . f rth 1 e 3:. A.Constructign of N-term nal
and C P%JV?H% daﬂ%fﬂﬂfﬁﬁﬁ? g@&fﬁﬁmycmg‘ SRR @@&fﬁ‘iﬂ&@fﬁeﬁgp%“‘ﬁr BURdBH at
the 5 d&fé {%@E&bleo f@ﬂﬁoeisxu%h thé}ﬂnﬁ@ﬂU%?C&%uls%‘} vweath henbRhaclti&agi ng
regi on, bum n_coding region or the |eader sequence as appropriate

for N @c@m‘ﬁahlalcamr 149, (EGHpY GRa-owie to TeeipEntseatrthe albsage and nor(omtms

DPI - 14 T | 5
Ot or s TR EEEng 16 Plrbiilt Al G4 higratls o' ig tofiibich 2P0 cpindtl uf,
over | afopmntatioh ogtionstlyeiots @Snclu@«ﬁﬂi@llzmglhgeﬁ@ asd othet tapoahd\thaesrgiknatvn

DPI - 14- ( 4G5 al bym n expression plasmds Plasm d pDB2573X was di gested
to con‘pﬂtgt? er\‘/ﬁ‘{sﬁoléltf'f]?eéﬂi’&“%ml the 6.21kb DNA fragnent was i sol ated

and treat edTyd tpGain ﬂlsmdesgrbteak MDNiaasﬁ%aea@@est BFWhE'&@EIﬁE)nWBﬁI\%X Ehe
0. 2kb BgllUBamH N term nal DPI - create pDB2666

am no 08taebgkae PCH uso&nmmlth oﬂ@r Huirapeytiq tag*mte Afbuniie fision pmtﬂal
DPI - 14- m n on are abl e

res pec?"f[é%rl éé% ?‘%’E‘Fi a(ﬁeg S ti‘ét fnaQ;e $m’§1és(ﬁ?f5%-c‘8sco\mléat’ﬁpovaﬁéﬁ%f“ﬁlmm

" di si nRg@halpraeins mimmpdlymmﬁiege@ﬁrtﬁé | vivelitios| daelddé oucPndy Zi8fited24o0,and

described by Sleep, D., et al. (1991) Bio/ Technol ogy 9, 183-187. The Not |
N-t er nfhem %ﬁ»ﬁpq@q @;}t&;@@nmpm‘tl@xpptgg%d%n and non-steroidal anti-inflammatories,

conventional immunotherapeutic agents, and/or therapeutic treatments as described in U.S.
Provisional Application Serial No. 60/355,547 and WO 01/79480 (pp. 132-151) which are
incorporated by reference herein. Combinations may be administered either concomitantly,
e.g., as an admixture, separately but simultaneously or concurrently; or sequentially. This
includes presentations in which the combined agents are administered together as a
therapeutic mixture, and also procedures in which the combined agents are administered
separately but simultaneously, e.g., as through separate intravenous lines into the same
individual. Administration “in combination” further includes the separate administration of
one of the compounds or agents given first, followed by the second.

Pharmaceutical compositions “suitable for use in the present invention include
compositions wherein the active ingredients are contained in an effective amount to achieve
its intended purpose.

The invention also provides a pharmaceutical pack or kit comprising one or more
containers filled with one or more of the ingredients of the pharmaceutical compositions
comprising albumin fusion proteins of the invention. Optionally associated with such

container(s) can be a notice in the form prescribed by a governmental agency regulating the



cassette was isolated from pDB2666, purified and ligated into Notl digested
pPSAC35 which had been treated with calf intestinal phosphatase, creating
two pl asmvog3/osdses first (pDB2679) contained the Notl expresdisosisascsette
in the sane expression orientation as LEU2, while the second (pDB2680)
contai ned the Notl expression cassette in the opposite orientation to LEU2.
Bot h pDB2679 and pDB2680 are good _préalJce.rs. of the desired fusion protein.
Exanpl| mamfactaies upe OF isale of plermassuticals ozl biolegical ordpgiscwbmb. neticexistledsi on

pl asm ' QI?%S? ril ' e jndl 1 and then

di gest%’&’ r@c?ﬁ%h%pal%e I Ooﬂﬁ%q‘ﬁ%fb&%%ﬁs?%%&[ée g%%ﬁ?%ﬁ%%%ﬁ% fragnent was

i sol at ed anwithi tgatgefleral ddsctiption 6f thk bnwBatibi, |iHisnsHlieledthaeomd ofdrdinRty ddil c DNA
to create pDB2648. The DNA and am, no acig §e§g§:nce of the C-term nal

al buni W thexag)caeaing theprecedinglesiptionARd the fetlasriag glughgtiv osp make
respec C. i

"G o1 e PRERIE o3k et P ERCER JRE R bR te 9% ana
descr i Thel fdllowshgesprkify exahplas therdfoe thecifically qonmtodud giifferentl @8bddmentTioé Not |
C-ternjnal al bum n- 4GG DPl,- 14 expressi.on _cassette was isol at from
DR 4 PEGER PRI AT 6 CRGE Hr G AEER B RPBY Tpoxes tRraitkay Been
treat egistobifecal f i ntestinal phosphatase, creating pDB2651 contai ned the
Not | expression cassette in the same expression orientation as LEU2.

Exanpl e_6: Construction of Ctermnal al bum n-(GGS)4GG DX- 1000 expression
pl asm BXAMEBEES pDB2575X was partially digested with Hindl Il and then
digested to conpletion wth BanH . The desired 6.55kb DNA fragnment was

i sol at gdampk 1: CitsBGhctibh Bf NoRrmfhaglshaBamtl | Hi ndl [ C-term nal DX- 1000 cDNA

as shoWeiRinA funih-(EGS), 68 @p@g@ﬂgé-%&pgo. Appropriate yeast vector
sequen | asmd pSAC35 generally

|
di scl osed i Fhe&Epeonittgant 2ibumin expsessiopeedtars B 43pand @DBA244 (hayg 1heen

Bi o/ Teghnol. o 9.. -.18 h . C- j | buRi_N- 0
o o coSPAbeL brdof A Harerl Gplithtions WO ol o) DTN GIARIARIARHARD
i nt o Nekprestionesdcenls pAAEGHAS addi pAYR64E heenbéencadsedbad previvakly innUKspdtemal

phosphat ase, creat.i ng)ﬁpDBZGS,lX— 1000 contai negﬁlthe_ Not| expressi on cassette
in t hearRplisatiy 9eEEB3Pdh drlasnd PB4 Wagupodipgy 38/10Bedrs PR HSIIPESE 16

-57 Exgp ﬁ@&@%ﬁﬂ&&&%@&@&%&@k@?ﬁ G88ESedREa56E-Ccalbus),odNe90
f usi ons eration of t st c clone The am no acid sequence of DX-890 is
EACNL PhvdRCETIdefétP R\ IbElaviKGBHC L FiRY BOCOItICRIEYSEIKEICEEDQEUPNQ: SEQ atDhedO- ). A

DNA seguenc S rived fromthis, pol pti de sequence th rgcess of
O e oo S B ST PR HBEPS i BE HERERY LBre, BRRESS
encode poRpéfideMHain el HRNARSteD €-Wakhal REhPXGEH),GG dinker 1088tb@ite 4 OQerMiRAIN N
coding region or the |eader sequence as appropriate -for N-term nal

DX- 890-2(bam®) 4adrmlibthe rgeoeralCeortignration, adumuini(GASOEFrobrextidoo Sindpdns. An
N-ter mpﬂl%rlnicl3 %lAIYlEﬁgwgs RSP &P MRoGIaPh R sequence encoding the (GGS),GG

polypeptide linker at the N-terminal end of the albumin polypeptide in such a way to

subsequently enable another polypeptide chain to be inserted N-terminal to the (GGS)sGG
| linker to produce an N-terminal albumin fusion in the general configuration of polypeptide-
(GGS)4GG-albumin.

Plasmid pDB2243, described by Sleep, D., ef al. (1991) Bio/Technology 9, 183-187
and in patent application WO 00/44772 which contained the yeast PRBI promoter and the
yeast ADHI terminator providing appropriate transcription promoter and transcription
terminator sequences. Plasmid pDB2243 was digested to completion with BamHI, the
recessed ends were blunt ended with T4 DNA polymerase and dNTPs, and finally religated to
generate plasmid pDB2566.

A double stranded synthetic oligonucleotide linker Bsu36U/HindIIl linker was
synthesized by annealing the synthetic oligonucleotides JHO33A and JH033B.



and a Ctermnal BanH -H ndl 1| DX-890 cDNA (Table 13) were constructed from
over | appi ng ol i gonucl eoti des. Exanple 8. Construction of N-term nal

DX- 890- ( G&B)0d@ess8ad bumi n expression plasm ds Plasm d pDB25P8X/usazodigest ed
to conpletion with Bglll and BanmH , the 6.21kb DNA fragnment was i sol ated
and treated with calf intestinal phasghatase and then ligated with the

0. 2kb BghsiABanH N term nal DX-890 cDNA to create pDB2683. The DNA and

am no aclid sequence. of the N-term nal DX-890-(GGS)4GG al bumin fusion are
shown PATRBGETTAGGRIGTAVI TG GEGCIEEEKesb TGO CI RTCPr i at e yeast vect or

sequen i a "disintegration"” plasm d pSAC35 generally

di scl oéﬁﬁéﬁﬁgi%ﬁ% and described by Sleep, D., et al. (1991)

Bi o/ Technol ogy 9, 183-187. The Notl N-term nal DX-890- (GGS)4GG rHA
expressi on cassette was isolated from pDB2683, purified and ligated into
Not | dI(QERIBNGSAG35 which had been treated with calf intestinal

phosphat ase creating pDB2684 contained the Notl expression cassette in the
opposite orientation to LEU2. Exanple 9: Construction of Cterm nal

al bum n- (GGS) 4GG- DX- 890 expression plasmd Plasmd pDB2575X was partially
di gest dHOMBh Hi ndl 1l and then digested to conpletion with BanH . The

desi red, f A sel Lgat ith the 0.2kb
BamHUHI ﬁﬁ%ﬁ%@%@bﬁ%ﬁ%ﬁ)&%@g@%@%ﬁw The DNA and am no
aci d seqapeaCTACOEAGQG®E3t nal al bum n- ( GGS) 4GG DX- 890 fusion are shown in
Table 16 and Table 17, respectively. Appropriate yeast vector sequences
were provide by a "disintegration" plasm d pSAC35 generally disclosed in
EP- A- Z&qﬁﬂwd scribed by Sleep, D., et al. (1991) Bi o/ Technol ogy .9,
183-187. e No C-term nal al bum n- (GGS)4GG DX-890 expression cassette
was i sol at edhé romaddBB6A6]/ HindllIflinker wasl ligatgditimd Aind Bl @303 c0GE3B2566 to

PCT/ USQ3/ 0361 - 58 i gest ed pSAG3S ich had been treate it hcal f
|t est PRATOR RS PRES” R et ESmBReT . At Stin FiE MBI &l ned
t he NobbkptRERnRESitR C-aem@ial end.nN t he same expression orientation as LEW,
whil e the second pDB2653 contai ned the Notl exzressi on cassette in_the

opposi t e or Plasmid ipdY EGA5| thab comtaings| the past rempish and the oastedRHysi on
2 . ; ' o . o . . . I
s des TR NS ABhERCIAhTBUR° pRIRETEY Pt aIER, Rl 0" €

from f sequendeatis described i K patgne apyslication 021703 3 10h P1adneid pAYEG4A wpasrdiféseelt | on
SP- FF (Pharnpci a) conditions as descrjhed in MWD 0Q/44772, except .that an
extra SQGRAMPIHED W BeoFRsicdan i HZYHe Agiiand pagfly _lgesgéawbéﬁifgétwgoa
transf QhyRid AN dng tﬂetrmega%%@badé@q@ngﬁ@%t erid 6BhO et PRBOPEIHEr W

95/ 23857, WO 95/ 33833 and WO 94/ 04687 were transforired to | eucine

pr ot ot theplA eedingsesuieheedw dsns@htedpPBsmidpDB2241(d2e@ibed Ye pstentl@plidd®nd¥O.  The

L ans ohiRR; S, Wk & Rleaith Yot S b SR AkakAB Mgkl (BAY! cfieser  bed
the yeast PRBI promoter and the yeast ADHI terminator was isolated. The AfI/HindIlI
DNA fragment from pAYE645 was then cloned into the AfIIl/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 linearized with Clal, the recessed ends were blunt ended with T4 DNA polymerase and
dNTPs, and religated to generate plasmid pDB2533. Plasmid pDB2533 was linearized with
Binl, 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 stranded
oligonucleotide linkers, VC053/VC054 and VC057/VCO058 to create plasmid pDB2540, or
VC055/VC056 and VC057/VCO58 to create plasmid pDB2541.



Kerry-Wllianms, SSM et al. (1998) Yeast 14, 161-169) and incubated at 30 C
until grown sufficiently for further analysis. Exanple 12: K. Measurenent
of DX- 890wBaapbas4 Equi | i bri um i nhibition constants (K) forPCDXS8903606
DX-890-HSA inhibition of HNE were determ ned according to the
tight-binding inhibition nodel with f%rnation of a. reversible conplex (1:1
stoichionetry). Inhibition of hNE Was determned at 30 Cin 50 mMM HEPES,
pH 7.5YC08® mv NaCl, and 0.1% Triton X-100. Al reactions (total volume =
200 = L} MRIRIGAAGRFANBAGRGACGOICIRIA RIS ALOTLECTERBOLGTIAE vias

i ncubated with varying concentrations of added inhibitor for 24 hours.

Resi dual enzymatic activities were determned fromthe relative rates of
subst r (BEQ By HN@| y9i s. The hydrolysis reaction was initiated by addition of
N- met hoxysucci nyl - Al a- Al a- Pro- Val - 7- am no- net hyl coumarin as substrate.
Enzymati c cl eavage of this substrate rel eases the nethyl coumarin noiety
wth c itant increase the sanple fluorescence. The rate of substrate
hydrol ysi'$ was nonitored at an excitation of 360 nm and an em ssion of 460
nm Pl 6t-sCOTTGAA PRGEAGAGEBAGT TECEAOTIGEGAGEUSI CHET BATEC Addhdent r at i on
were fit by nonlinear regression analysis to Equation 1 to determ ne

equi | i ?éﬁdéﬁkq‘;éso iation constants. WO 03/066824 PCT/ US03/ 03616 -59 %A
=100- D)2 —H+E+K. ) -4El 100 (1) 2-E Were: %A = percent activity

= DX-890 E= HNE concentration K, = equilibriuminhibition constant The K;

of native DX-890 was neasured at the sane tinme as a positive control. The
K;'s ofv@d®ss5890 and DX-890- HSA fusion for human neutrophil el astase (HNE)

were si h j A @$q¢ qh With the
DX-8905Féi&ﬁQij%ﬁeﬁﬁaggéégégﬁgkgﬁﬁiy%%ééégggkggélas éggéﬁt%ﬁffgre or from
a fermentor. Both supernatants were supplied by Aventis to Dyax. This
resul t (spgitpates tyat fusion to HSA does not affect the potency of DX- 890
as an inhibitor of HNE. Exanple 13: Fusions of DX-88 to N term nus of HSA
DX-88 is a Kunitz domain derived fromthe first Kunitz domain of human LAC
whi ch inhi bits human plasma kallikrein wwth K; - 40 pM The serum hal f-tine
of DX- Y% not nore than 1 hour. DX-88 is currently being tested in the

clinic sﬁxgcGFT@AMGGMGAGCQMm@G@m@r@n@mqmcmwwmcwaz’suggest

that DX-88 is safe and effective. HAE is a condition in which attacks

recur egisodically and having a |l ong-acting formwould allow prophyl actic
(SEQIDNO:_ ")

VC057
51pTCAAGGACCTAGGTGAGGAAAACTTCAAGGCTTTGGTCTTGATCGCTTTCG

CTCAATACTTGCAACAATGTCCATTCGAAGATCAC-3’

(SEQIDNO:__ )

VC058
5. GTGATCTTCGAATGGACATTGTTGCAAGTATTGAGCGAAAGCGATCAAGACC

AAAGCCTTGAAGTTTTCCTCACCTAGGT-3’
(SEQ IDNO:__)

A double stranded synthetic oligonucleotide linker BglII/AgeI‘ linker was synthesized by
annealing the synthetic oligonucleotides JH035A and JHO35B.

JHO35A |
5’ .GATCTTTGGATAAGAGAGGTGGATCCGGTGGTTCCGGTGGTTCTGGTGGTTCCG



treatnment instead of reactive treatnment. A DNA sequence is available for
DX-88, prepared for fusion to the Nterm nus of HA. The DNA sequences are
provi ded WD 0Bi0es83 or 3' end to encode bridgi ng sequences Pogtuseas61¢ he
DX-88 codi ng region, the album n coding region or the |eader seqguence as
appropriate for N-term nal DX-88-(G55)}-4GG al bumin (Table 18). Plasm d
pDB25 1§TGGTgh oeetred ¢ LAGTMRIEA A TOEdTCBg ! and BanH , the 6.21kb DNA
fragnent is isolated and treated with calf intestinal phosphatase and then
| i gat SEQ EhNOne )0. 2kb Bgl I 11 BarHl N ternminal DX-88 cDNA to create
pDB2666- 88. The DNA and am no acid sequence of the N-term nal

DX- 88- (GGS) 4GG al bum n fusion are shown in Table 19 and Tabl e 20,
respectively. Appropriate yeast vector sequences are provided by a

"di si NIE@AS® i on” plasm d pSAC35 generally disclosed in EP-A-286 424 and
descr iréqed by Sleep, D., et al. (1991) Bi o/ Technol ogy 9, 183-187. The Nod
N-term nal DX-88-(GGS)4GG r HA expressi on WO 03/ 066824 PCT/ US03/ 03616 -60

cassetteGGT 4 AGC BRI FCQEARTABLPRGA EEGTUACCAet GoA Aldet ed GAK ocNed
di gested pSAC35 which had been treated with calf intestinal phosphatase,

cr eat|GQAW©C§%MECCAE€WF%TT@W@W-§8 contains the Notl expression
casset@% rre expression orientation as LEU2, while the second
DB268 cont s the Notl expression cassette in the opposite
orientation to LEU2. Exanple 14: Construction of C—term' nal

al bum n- (G3) 4GG- DX~ 88 expression plasm d As_in .. _Plasm d pDB2575X

is part | al |7;hedwa’é§1@éeﬁgw/ﬂwele iWas digatedripte B@lﬂé«é&ﬁé éat pQBeéﬁ%F%g%@tw th
BarmH! . qm (Qmﬁ., BEminS t he
0. 2kb BanHI I'Hi nd]ﬁ?’ﬁc‘:ﬁtéégfﬁn nalge%%g% cDill\llACd( Ta 16égﬁ%lll‘)%ft;o cr ea%gé IWIBBQ%% 88.
The DNinkgnat itV #ermandlgndequence of the C-terminal al bunin-( GGS) 4GG— DX- 88
fusion are shown in Table 22 and Tabl e 23, respectively. Appropriate yeast

VeCtornE_1x_§tﬁg‘§‘°2r:‘°€| quiflbfiu HibiEioR Cohstabs $4,tGRlsE4 Jb{;' asm d pSAC3S

gener Sleep, D., et al.
(1991) Bi o/ Thecdmiobagyd sBqueh83eflBPI-14se Not| C-terni nal

pur' 11 SHERRE SRRt AR BB N SRR Seodat S RN 1t ¢

| nt est s} GO, 29e DNA SBhichee wADRRAR ﬁ%nﬁﬁx”'{%&d?ﬁébtfd@%em%nke SYNRESSi on

cassette in the sane expression orientation as
Phar meprokdsh &f i baclstuadslation. MT be Di?iel 4DWa8 %pna&&dflusﬁ’zghamndt @ttmcm$fr@n phessed

in fer | ture as 44772 The HSA fusi on
or ot o Tt orpt ol LSRG IT nPes AP PR B ARG NARRHPE G PR TR

st andagtgortiétoptaphy,| & nhrafiititioh. ( Phé feqaitibahmC aibehitiod BEnsdat ABS)C fdrbBHI ia WO
00/ 44772, except that an extra 200nM NaCl was required in the el ution

buf f er inhikgenm of oy nsutrppinl elstass (HNED; veas dﬁéﬁs'mpﬂﬂdltf) |béd5f—r dpM, Her [HNE] =

mpo LpL ] B2,RE 15 31 B Sttent 5o PEaRE e REHAR B & e RIS Socd 1 or

subsequent 125I radi ol abeling and in-vivo plasma

Example 3: A Construction of N-terminal and C-terminal albumin-DPI-14 fusions

The DNA sequences were provided at the 5° or 3’ end to encode bridging sequences
between the DPI-14 coding region, the albumin coding region or the leader sequence as
appropriate for N-terminal DPI-14-(GGS)4GG-albumin or C-terminal albumin-(GGS).GG-
DPI-14 fusions. An N-terminal Bg/lI-BamHI DPI-14 cDNA (Table 5) and a C-terminal
BamHI-HindIll DPI-14 cDNA (Table 6) were constructed from overlapping oligonucleotides.

Example 4: Construction of N-terminal DPI-14-(GGS)4GG-albumin expression plasmids
Plasmid pDB2573X was digested to completion with Bg/ll and BamHI, the 6.21kb

DNA fragment was isolated and treated with calf intestinal phosphatase and then ligated with
the 0.2kb Bg/ll/BamHI N terminal DPI-14 ¢cDNA to create pDB2666. The DNA and amino



cl earance studies. For studies using mce, animals were injected in the
tail vein and 4 aninmals were sacrificed at approximtely 0, 7, 15, 30 and
90 m nut ewQ 0dlogesBh, 16h, 24h after injection, less 4 timecpaisnt/a3sior the
nati ve DX-890 because of its likely short half life. Tinme of injection and
time of sanpling were recorded. At ng(lflce samples of -0.5 M were

Cepar atan st AL emaanopt i lCaReReablminRegh 4 UBLE THE ) hgzen

and ongasikQr %?&Elvéllycﬂﬂ'ioﬂrfﬂ@géa% &écﬁﬂ%bdﬁ%h&s wéd %kdﬁaéby e@huﬁ%aﬁm
counting of al I'n addition, analysis waS perforned f

03/ oaaa@mmwsesmwmy disslosedvin JiPadraB6saafp sk deseribad By Sé@nphn; ﬂfeabm nt,

01 oo e 78, Llsr 2l PR el p 4S8 By B 10T

radi at E&Betfée\ﬁ/@d?is@llhtewﬁﬁmﬂiﬁblé66 Anatfiedcand! 1n5tea ihfANb Aigested S ACSWhish Show
that fusing DX-890 to HSA dranatically inproves its beta el i m nation)

hal f | hadbesp tregsed vitly calé inggstinalphogphatasercregtingdpocipssnidsidhe fig (pDB2679)
DX- 890- 3
ona. 4) O et brERICE AR T IR ARSpRA ST R bR NS PR0, L e

pr oper t¢cerd @DMGSSQ&MdedJﬁ&eS\%L dApfespion eassemmrthd opposite odematiamig 1ATE.
fromcirculation in

pr ot ei surl aranc of . t he r
Db ¢ Bt AR i e b A ot o Ona ' BaFsEReonR R odi ne. 195 usi ng

t he iodogen met hod. After radiol abeling, the two | abel ed protein

IOL epar :'[l\Ixh FYC éhsPtirctibh o tcf-feeﬂmmtamnﬂth%iE%sm:Tﬂ-miIﬁa @mémh@lhasmnd t
cnromat ogr a Yy racti ons e ol umm avil n I ghes
r adi oacti vi E i;s%édr é’%@ﬁ WPﬁeP?ﬁ}?]i%f i({é&e“qdad‘f‘ dhBiidy aﬁfleg’épa iggtied vigr e
char ackhbRAsh bt BaHAL THeGeliRd ¢/53R6 DM ASEAgHdnk Lval i@ Mi&igAtkaanth frer

purity by SEC using a Superose-12 colum equi pped an 1n-1ine
r adi at 0Gkb dtarddly BindIINEMermadah RPIVMHI <IN Aatotxir¢ate 98@2628 5 TIK@)DMAr andumeidof or

cl earance neasur one ed for of the.t | ahel ed
ot ot e A FERRR SRS Copmiimp Ll SR ErataorE L AR hs™v EereliBaE” ne
ani mal Tébi@ 18reSiRdctiVély.N AppRupribleaRast Sasmt Qeqw&e@wle{ beide B9 “dRfHteRAtidaer time
point with early tinme polnts at approxi matel 15, 30, and 90 m nutes

and | flagmid mﬁécééugwgrablv disclaged 18, El’z&-28§842‘é2nd describeds by 19eep, dhe €198
hours. @?ﬁ?' }§1§>/’1(e%91%‘18%}p - {83 1878r & ONLACERE iRk a?ﬂﬁﬂn‘f ?@@%g@ﬁ -DPEXAA)
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stability. The results of the rabbi't clearance study are summarized in

Figures 5 and 6 and in Table 24. The HSA-DX-890 fusion protein shows
subst arﬂ?ﬁampl‘r‘ MWB qf@-tqlinml%‘o circulation properties relative to
asmidear ance rates are

Plasmid pDB2575X was partlally digested with HindIll and then digested to
completion with BamHI. The desired 6.55kb DNA fragment was isolated and ligated with the
0.2kb BamHI/HindIll C-terminal DX-1000 cDNA as shown in Table 11 to create pDB2648X-

1000. Appropriate yeast vector sequences were provide by a “disintegration” plasmid
pSAC3S generally disclosed in EP-A-286 424 and described by Sleep, D., et al. (1991)
Bio/Technology 9, 183-187. The NotI C-terminal albumin-(GGS)sGG-DX1000 expression
cassette was isolated from pDB2648X-1000, purified and ligated into Notl digested pSAC35
which had been treated with calf intestinal phosphatase, creating pDB2651X-1000 contained

the Notl expression cassette in the same expression orientation as LEUZ.



greatly reduced for the fusion protein so that after a single day relative
circulating levels of radiolabel are nore than 100-fol d higher for the
HSA- DX- 89W0ofoamsased t han for the unnodified protein (Fi gur@CIusodozwiepl e

bi -exponential fit to the data shows |large increases in both the alpha and
beta portions of the clearance curve 47lable 24). In particular, the value
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Exanple 17: A Vector for Maki ng a Doubly Fused HSA The vector pDB2300X1 is
a nodification of pDB2575X in which there is a Bglll/BanH cassette near
the 5 Ef‘émﬂerﬁJsCQﬂStltWQOnHN\b@n@llmid a BspEUKpnl cassette near the 3

-89 sssionqplasmides this gene is shown in Table 25
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Exanpl %218: Addi n first instance of DX890 to PDB2300X1 The DNA shown in
Tabl o g 04k el teranpZpRSt0,cDN A de creats IBU&#%Gut The PNA @aglaminand
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Tabl e a8l w€03/506‘682411@@' | UBpPtdpsiates yeasb3vector 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 Notl N-terminal DX-890-
(GGS)4GG-rHA expression cassette was isolated from pDB2683, purified and ligated into

Notl digested pSAC35 which had been treated with calf intestinal phosphatase creating
pDB2684 contained the Notl expression cassette in the opposite orientation to LEU2.

Example 9: Construction of C-terminal albumin-(GGS),GG-DX-890 expression plasmid

Plasmid pDB2575X was partially digested with HindIIl and then digested to
completion with BamHI. The desired 6.55kb DNA fragment was isolated and ligated with the
0.2kb BamHI/HindIll C terminal DX-890 ¢cDNA to create pDB2649. The DNA and amino
acid sequence of the C-terminal albumin-(GGS),GG-DX-890 fusion are shown in Table 16

and Table 17, respectively. 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 Notl C-terminal albumin-
(GGS)4GG-DX-890 expression cassette was isolated from pDB2649, purified and ligated into



Exanpl e 19: Adding a second instance of DX890 to pDB2300X2 The DNA shown in
Table 27 is introduced into pDB2300X2 that has been cut with BspEl and
Kpnl to makestbes2new vect or pDB2300X3. Al t hough this DNA eaaamesoiche same
AA sequence as does the DNA of Table 12, nmany codons have been changed to
reduce the 1|ikelihood of reconbinatisgn between the two DX890- encodi ng
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pDB2300X88a as a BspEl/Kpnl fragment to create pDB2300X88b whi ch contains
two ijpstances DNA t hat encodes DX- 88 The DNA in Table 32 is
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t aaga ey ccaa ccaccatccg WO 03/066824 PCT/ US03/ 03616

-64 181 cactagggac caagcgctcg caccgttagc aacgcttgac tcacaaatca actgccggct

241 gopMIApRUD: mmmagrgg@m Sam fgggagec gaatacgtct’ gctcgeettt 301
t aagaggc Iga cact gcattg a gccact aact acgaggt cac
Equilibrium inhibition constants ;) for DX- 890 or DX-890-HSA inhibition of HNE

were determined according to the tight-binding inhibition model with formation of a
reversible complex (1:1 stoichiometry). Inhibition of hNE was determined at 30 °C in 50 mM
HEPES, pH 7.5, 150 mM NaCl, and 0.1% Triton X-100. All reactions (total volume = 200

pL) were carried out in microtiter plates (Costar #3789). hNE was incubated with varying

concentrations of added inhibitor for 24 hours. Residual enzymatic activities were determined
from the relative rates of substrate hydrolysis. The hydrolysis reaction was initiated by
addition of N-methoxysuccinyl-Ala-Ala-Pro-Val-7-amino-methylcoumarin as substrate.
Enzymatic cleavage of this substrate releases the methylcoumarin moiety with concomitant
increase the sample fluorescence. The rate of substrate hydrolysis was monitored at an
excitation of 360 nm and an emission of 460 nm. Plots of the percent remaining activity
versus inhibitor concentration were fit by nonlinear regression. analysis to Equation 1 to

determine equilibrium dissociation constants.



361 ggacacatat accaatagtt aaaaattaca tatactctat atagcacagt agtgtgataa 421
at aaaaaatt ttgccaagac ttttttaaac tgcacccgac agatcaggtc tctgcctact 481
at gcact t awogsmed3gpgt ¢ ccgggaggag aaaaaacgag ggct gggaaa t gtrcegiSgyeseid4l
ctttaaacgc tccgggttag cagagtagca gggctttcgg ctttggaaat ttaggtgact 601
tgttgaaaaa gcaaaatttg ggctcagtaa tgcggctgca gtggcttatc acgccaggac 661
t gcgggagt g gcgggggcaa acacacccge _ga ag gcgat gaat a taaaaggggg 721
ccaatgttac gtcccgtt gt ratFggaglt
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not more than 1 hour. DX-88 is currently being tested in the clinic for treatment of hereditary

angioedema (HAE). Initial data suggest that DX-88 is safe and effective. HAE is a condition
in which attacks recur episodically and having a long-acting form would allow prophylactic
treatment instead of reactive treatment.

A DNA sequence is available for DX-88, prepared for fusion to the N terminus of HA.
The DNA sequences are provided at the 5° or 3’ end to encode bridging sequences between
the DX-88 coding region, the albumin coding region or the leader sequence as appropriate for
N-terminal DX-88-(GGS)4GG-albumin (Table 18).

Plasmid pDB2573X is digested to completion with Bg/ll and BamHI, the 6.21kb DNA
fragment is isolated and treated with calf intestinal phosphatase and then ligated with the
0.2kb Bg/Il/BamHI N terminal DX-88 cDNA to create pDB2666-88. The DNA and amino
acid sequence of the N-terminal DX-88-(GGS)4GG-albumin fusion are shown in Table 19 and
Table 20, respectively. Appropriate yeast vector sequences are provided 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 Notl N-terminal DX-88-(GGS)4GG-rHA expression
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Example 15: Pharmacokinetic Study in Mice

The DX-890-HSA fusion protein was expressed in fermentation culture as described in
WO 00/44772. The DX-890-HSA fusion protein was purified from fermentation culture
supernatant using the standard HA purification SP-FF (Pharmacia) conditions as described in
WO 00/44772, excebt that an extra 200mM NaCl was required in the elution buffer.

About 10 mg of rHA-DX-890 fusion was purified from the diafiltration retentate by
SEC-HPLC and characterized by SCS-PAGE and RP-HPLC methods to be about 92%
monomeric form. This material was used for subsequent '*°I radiolabeling and in-vivo plasma
clearance studies.

For studies using mice, animals were injected in the tail vein and 4 animals were
sacrificed at approximately 0, 7, 15, 30 and 90 minutes, 4h, 8h, 16h, 24h after injection, less 4
time points for the native DX-890 because of its likely short half life. Time of injection and
time of sampling were recorded. At sacrifice, samples of ~0.5 ml were collected into
anticoagulant (0.02 ml EDTA). Cells were spun down and separated from plasma. Plasma
was divided into two aliquots, one frozen and one stored at 4 °C for immediate analysis.

Analysis included gamma counting of all samples. In addition, analysis was performed for



601 tgttgaaaaa gcaaaatttg ggctcagtaa tgccactgca gtggcttatc acgccaggac 661
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one animal each used for of the two labeled protein preparations. The radiolabeled

preparation was injected into the animal via an ear vein. One blood sample was collected per
animal per time point with early time points at approximately 0, 7, 15, 30, and 90 minutes and
later time points at 4, 8, 16, 24, 48, 72, 96, 144, 168, and 192 hours. Samples (about 0.5 ml)
were collected into anticoagulant (EDTA) tubes. Cells were separated from the plasma/serum
fraction by centrifugation. The plasma fraction was divided into two aliquots. One plasma
aliquot was stored at —70°C and the other aliquot was kept at 4°C for immediate analyses.
Sample analyses included radiation counting for clearance rate determinations and SEC
chromatography for in vivo stability. The results of the rabbit clearance study are summarized
in Figures 5 and 6 and in Table 24.

The HSA-DX-890 fusion protein shows substantial improvements in in vivo
circulation properties relative to those of the unmodified DX-890. Plasma clearance rates are
greatly reduced for the fusion protein so that after a single day relative circulating levels of
radiolabel are more than 100-fold higher for the HSA-DX-890 fuéion than for the unmodified
protein (Figure 5). A simple bi-exponentiallﬁt to the data shows large increases in both the
alpha and beta portions of the clearance curve (Table 24). In particular, the value for T, 1s

increased more than 20-fold, from about 165 min (2.75 hrs) for the unmodified protein to
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t t ct ggfiesinn pretsiprelaive t%m%@@ﬁ%&ﬁ?&ﬂa&i@%ﬂ) > GS | i nker
............... >> 2761 tttatgattt ttattattaa ataagttata aaaaaaat aa
gtgtatacaa attttaaagt 2821 gactcttpgg.bhttaaaacg aaaattctta ttcttgagta
actctttcct gtaggtcagg Sphl 2881 trgtrrgttc aggt at agca t gaggt cgct
cttattgacc acacctctac cgGCATGCcg 2941 agcaaat gcc tgcaaatcgc tccccatttc
acccaattgt agatatgcta actccagteasn e abbits g aatctcggtg tgtattttat

gt cct cagag gacaacacct gttgtaatcg Notl 3061 ttcttccaca cggat cGCGG CCGC DNA

encodi g R t1 des be 1 ngerted ep.the II and BanH sites
to expresg&%(t)‘r%@1 rn1 nal” "al bunm n fung% 92}1@% \Jﬁ/g‘gﬁ ni que BspEl and
Kpnl sites to expr am Ctermmat—atbomnfostom, ‘Het-weerr—bot h pairs
of sitgs to nake a BSmN- aBALC | eFmiznal B4 b Brfnsi ordPThi's i s

exenpl {fTed oSt —sipty by ustmy—tte Bgtt=BanH—bBPr=14—<cBNA—and t he

BanHl - HPAABPIC DX- 890 56DNA 83 descr Pbéd héBei . B$S5I i gat RRg t hese] cDNAs into
t he apbﬁséppixaﬁéom el a DPB- 14 @GGS) 4GGSPHA (@58))46(} DX0890. fusion with

t he folTowng—DNA sSEgUETTCTEWOU be—construtted— C

gt aat gcggt at cgt gaaag cgaaaaaaaa actaacagta gataagacag 61 atagacagat
agagat ggac @&gﬂ&amg@om@ﬂl@gmaa@gagfbamﬁvaﬂmgmqwomr%ﬁp@e@ﬁ% to

PCT/ us03/ 03&13 121 aaagactcat ctatcgcaga taagacaatc aacqggtcatG
1€ R’éﬁ‘é’ega Figpee) 0)c a SESgtRpASIcobpjagee ntﬁz@crgl@hlhgueomc\yabt gbcc

tcac aam@@@@lg&ﬁw Phrt @%ﬂo&@@?&é@@l# PsReLigash sahescaat ﬁlgﬁ&mg&?

gaat acgtct gctcgccettt 01 t aagaggct ttgaacact gcattgcacc~cgacaaa

gccact szight plagmggompenents (earlier eluting peaks). Further, the relative proportion of the total

residual circulating label associated with the high molecular weight material increases as time
In contrast, SEC
analyses of plasma samples from the rabbit injected with '>’I-HSA-DX-890 (Figure 6, Part B)

post-injection increases (compare 30 min and 4 hour elution profiles).

shows that almost all of the circulating label is associated with the HSA-DX-890 peak seen in

the injectate and that the label remains stably associated with this peak for at least 72 hours.

Example 17: A Vector for Making a Doubly Fused HSA
The vector pDB2300X1 is a modification of pDB2575X in which there is a
Bglll/BamHI cassette near the 5’ terminus of the rHA gene and a BspEI/KpnI cassette near the

3’ terminus. The Notl cassette that comprises this gene is shown in Table 25 showing the
DNA, encoded AA sequence and useful restriction sites. In each line in Table 25, everything
after an exclamation point is commentary, the DNA sequence is numbered and spaced to

allow understand the design.

Example 18: Adding a first instance of DX890 to pDB2300X1"

The DNA shown in Table 12 is introduced into pDB2300X1 that has been cut with
Bgill and BamHI to make the new vector pDB2300X2. The DNA, encoded AA sequence and
useful restriction sites of the NosI cassette of pDB2300X2 are shown in Table 26.




361 ggacacatat accaatagtt aaaaattaca tatactctat atagcacagt agtgtgataa 421

at aaaaaatt ttgccaagac ttttttaaac tgcacccgac agatcaggtc tgtgcctact 481

at gcact t awogsmed3gpgt ¢ ccgggaggag aaaaaacgag ggct gggaaa t gtrcegiSgyeseid4l

ctttaaacgc tccgggttag cagagtagca gggctttcgg ctttggaaat ttaggtgact 601

tgtt gaaaaa gcaaaatttg ggctcagtaa tgccactgca gtggcttatc acgccaggac 661

tgcgggagtg cggggcaa agacacccgc gat” aagc, qgcgat gaat a taaaaggggg 721
xample: 1: A : gtapce of DX IBE300X2qag tccaattage Hindl ||

781 ttcat Cg?ﬁ@gﬂ@@ﬁ@ﬁ@ﬁ?ﬁﬁ%@%ﬁ&o&&% tnﬁB ?;@“Bz%%ﬁéacﬁ&q{as%@x%&g%ﬁ >>

.......... 1 ttcatcgtct ccattttgt ttgttctcc tctgcttact

ct AGATBHjEI aygd{mgagxake the.new. vectar. pDB23OOX3 Although ﬂusDN:A lma)d@r the same

..................... a tt aagttt

ot uan dpybrice s o the i Aca: fgbte 137 Riang codord HAEE Been ¢ oG B as e
1080 . jikelihood of recombination Betwilh tRE ARSI BIXBYD-A6Sdif: ??ég%nst aH{eQBHQ.Q‘én&%B gcgege
cattcttcta cggtggttgt 1021 ggtggtaaca gaaacaactt cgatact %ga aat actgta

t ggct gty spquengeand g@tfulnres.tr.lct.lqn sites of this construct are, S.hpw.n.m eble e encode

......................... 1081 T ticc
¢ oot cPELRI ATy nTaRle S api AT b S T S B SR ey,
------ construetions -of e>present ifvdniymt fl‘h@@f&elh of%ﬁle mimw@}mae@mln aagga
cctaggl gag gaaaacttca a%gct ttggt cttgatc > .. synth. gene
cont i nha¥ t §6%dhe HNFrpeutializing activity of DX8 Qdﬂ}t @mbtle%teﬂéetltf@téwc éf hus

at gt ccath GngAMRLGRE Yo iGABEIMIHICA X 82 Ghich hi%@#th%ﬁ ¢Sanktepxgbgagact t g
tgttgctgac gaatctgctg aaaactgtga caagtccttg 21 cacaccttgt tcggtgataa
gttgtgtact gttgct acct tgagagaaac ctacggtgaa 1381 atggctgact gttgtgctaa
gcaagasaar 2{H H8Aaacacaag 1441 gacgacaacc caaacttgcc

cagal 901" T4EERGHaRL| DTG 301 eI e p3BILrES SHTPRE B SROGRTEC

cttcttgaag aag cgaaattgc tagaagacac ccat act acgctccaga
at t gt t elit atd SgeHiageregetipidEMNIC TigcAAtsequance b6 i gradgl protein Baghotvpahga
taaggctgct togtttgttgc caaagttgga. tgaattgaga 1681 gacgaa aggctfcttc
cgct aatﬁfg‘élﬁ %ga%’ﬂ%%?&ﬁ‘f’ ‘tfttg’étﬁre 1 isgessentiafly Sai“?%.‘ts t@%%}%&?ﬁt %éé’ﬁgc
tt gggchaEntIieagat t 9t ctcaaagatt cccaaaggct 1801 gaattcgctg aagtttctaa
gttggttact gacttgacta aggttcacac tgaatgttgt 1861 cacggtgact tgttggaatg

t gct gat gac agagct act tggct aagta cat ct t gaa 1921 aaccaagact ctatctcttc
caagt t #xan (645 SAG :DXBB1 tctcactgta ttgctgaagt

t gaaaacgat %?Q%{aﬂﬁ&asﬂn%%‘iﬁé &%%uﬁétfo%t&t‘%gé‘ehe encoding DX-890-HSA-DX-890, the
DNA of Table 18 is inserted into pDB2300X1 that has been cut with Bg/ll and BamHI to
make the new vector pDB2300X88a. The DNA shown in Table 32 is introduced into
pDB2300X88a as a BspEL/Kpnl fragment to create pDB2300X88b which contains two
instances of DNA that encodes DX-88. The DNA in Table 32 is substantially different from
the DNA in Table 18 so that recombination is unlikely.

Example 22: Multiple Albumin Fusions

The N-terminal fusion expression plasmid, pDB2540, as described herein, can be
modified to introduce a unique Bsu36l at the C-terminal end; the new plasmid is named
pDB2301X. The DNA sequence of the Nofl expression cassette from pDB2301X is as
follows:
pDB2540+Bsu361

NotI

1 GCGGCCGCcc gtaatgcggt atcgtgaaag cgaaaaaaaa actaacagta gataagacag
61 atagacagat agagatggac gagaaacagg gggggagaaa aggggaaaag agaaggaaag

NarI
121 aaagactcat ctatcgcaga taagacaatc aaccctcatG GCGCCtccaa ccaccatccg



2041
2101
2161
2221
2281
2341
2401

gctgacttcg ttgaatctaa ggacgtttgt aagaactacg
ttgggtatgt tcttgtacga atacgctaga agacacccag
t t gawetoBoesset aagacct a cgaaact acc tt ggaaaagt
cacgaatgtt acgctaaggt tttcgatgaa ttcaagccat

tt gat caagc aaaact gt ga attgttcgaa caattgggtg aatacaagtt ccaaaacgct
ttgttggtta gatacactaa gaaggtcccl Caa tctcca ccccaacttt

aagtc

t dBAgaREERT °t°€’f e Ec 3% t:qg atg
201 c@éﬂgta‘sz‘gqq%g el ?aég%@zg e o
2521.a<§<§% Ol el eaant 4. a&ta@eewea ££3db69 LassGagangacca
2581 t% gaéakkt%@egs L0aGeasanl taagtteanagsaggagtd eaagegetgaaact
72641 t4ts@af&tgtcgé:ttaeg@&@@&ﬁ%&@@gga@gatggaimga@aﬁggctaﬁag@caaattcgttaaegaagcaa WO
03/ 066824 RGEELLSHZE08G@HEgt tag8cyhltagat gaddttgepd cyutdgegeft ttagarsachag
ccaaaggota witaggpaacgcabbydaggritca®@l tgteatgfan§ gémtttﬁ’é‘g@tc EcaPEEgt t gaa
aagt gt tsgfla waggespiBgerasaastitaacicacBr38l - 289191 4 F?"’E‘@@é'fgg Baueegey aa
gaagt t gitic @@P@%?Wc%t%égﬁﬁﬁcﬁtﬁgﬂ?ﬁ& thgfigptass aacttadgag teoaattase
synt h. gene >1>>> BspEl 2881 ggttctggtg gt TCCGGAgg
tagt gg’;ﬂgcttgc%%ggécggggaaaagggié Qﬁ@@fﬂa§$é ¢el@lGaadidd@iaagat gaagtgggtt
>(--DX-890(second cedi.ng)--.>.>2941
gtccgtggecc cttgcatcge cttttttcct cgttgggect ttgacgccgt caaaggcaaa 3001
tgcgtccttt ttccttacgg cggttgccag ggcaatggca at aaaBgiila tagcgagaaa 3061
gagt gccgtly Ehatyrtggeagtett chtattapECrARTIttagh ARt htdeet 1% 2

----DX-890 {2nd-codi-ng)-—--+>1 3IENEIPR (LERGH t't - ttatt at'taa ataagttata

ct gaagctaa ggacgtcttc
actactccgt tgtcttgttg

gt t gt gct @CTIUS0/gELE Ca
t ggt cgaaga accacaaaac

aaaaaaat aa gtgtatacaa attttaaagt élﬁ gactcttagg ttttaaaacg aaaattctta
ttcttgagfa actctitec g 1@2 LEgGhbheddgoa00kat @36
t gaggt c%} gi ..... é%@%?g%...gétc g CA %gnéﬁ%%gg&agaé gesest gcaaat cgc

tccccat 41 %&Q@@&étgttgﬁgz@hairg@batcaets&aggaaaacaae@tcbga@tga galagcaattct cggt g
tgtattidat gigtbgagagcganaasacgiatgect aavagtaghptyta8rdatgt tafictgemea
cggat cBOGG aXBEtIam potonttycd rapsitatt o 9gpsdagt tOgtdftgt tgctaccttg
DPI - 141 {43CSpaE2rH- £

SEREATS BXCBHG PSS §289° £2IBF1GRe 29T MRARIFI VSI L
FLESSAYSRS ESRIREAAEY? %%Gggt" FRREEPRATEIICH E% G%%E%%%@ RNN
FDTEE;%@ SStiEeeececscedecy Nt SV 2l SVLIAEAQVLQ
CXJDFE g@%g<gtttcaccga atgttgtcaa gctgctgata aggctgettg tttgttgcca
1441 aagttggatg aattgagaga cgaaggtaag gcttcttccg ctaagcaaag attgaagtgt
1501 gcttcettge aaaagttcgg tgaaagagct ttcaaggctt gggctgtcgc tagattgtct
1561 caaagattcc caaaggctga attcgctgaa gtttctaagt tggttactga cttgactaag
1621 gttcacactg aatgttgtca cggtgacttg ttggaatgtg ctgatgacag agctgacttg
1681 gctaagtaca tctgtgaaaa ccaagactct atctcttcca agttgaagga atgttgtgaa
1741 aagccattgt tggaaaagtc tcactgtatt gctgaagttg aaaacgatga aatgccagct
1801 gacttgccat ctttggctgce tgacttcgtt gaatctaagg acgtttgtaa gaactacgct
1861 gaagctaagg acgtcttett gggtatgttc ttgtacgaat acgctagaag acacccagac
1921 tactcegttg tettgttgtt gagattggct aagacctacg aaactacctt ggaaaagtgt
1981 tgtgctgctg ctgacccaca cgaatgttac gctaaggttt tcgatgaatt caagccattg
2041 gtcgaagaac cacaaaactt gatcaagcaa aactgtgaat tgttcgaaca attgggtgaa
2101 tacaagttcc aaaacgcttt gttggttaga tacactaaga aggtcccaca agtctccacc
2161 ccaactttgg ttgaagtctc tagaaacttg ggtaaggtcg gttctaagtg ttgtaagcac
2221 ccagaagcta agagaatgcc atgtgctgaa gattacttgt ccgtcgtttt gaaccaattg
2281 tgtgttttgc acgaaaagac cccagtctct gatagagtca ccaagtgttg tactgaatct
2341 ttggttaaca gaagaccatg tttctctget ttggaagtcg acgaaactta cgttccaaag
EcoRV
2401 gaattcaacg ctgaaacttt caccttccac gctGATATCt gtaccttgtc cgaaaaggaa
2461 agacaaatta agaagcaaac tgetttggtt gaattggtca agcacaagcc aaaggctact
2521 aaggaacaat tgaaggctgt catggatgat ttcgctgett tcgttgaaaa gtgttgtaag
2581 gctgatgata aggaaacttg tttcgctgaa gaaggtaaga agttggtcgc tgcttcccaa
Bsu3l6l HindIII .
2641 gctgCCTTAG GettataatA AGCTTaattc ttatgattta tgatttttat tattaaataa
b I I I I Y >>
2701 gttataaaaa aaataagtgt atacaaattt taaagtgact cttaggtttt aaaacgaaaa
2761 ttcttattct tgagtaactc tttcctgtag gtcaggttge tttctcaggt atagcatgag
SphI
2821 gtcgctetta ttgaccacac ctetaccgGC ATGCcgagca aatgcctgca aatcgctcecc



151 CVADESAENC DKSLHTLFGD KLCTVATLRE TYGEMADCCA KQEPERNECF 201 LQHKDDNPNL
PRLVRPEVDV MCTAFHDNEE TFLKKYLYEI ARRHPYFYAP 251 ELLFFAKRYK AAFTECCQAA
DKAACL L PKvODBARIBEGKAS SAKQRLKCAS 301 LQKFGERAFK AWAVARL SBRTRREMHAEVS
KLVTDLTKVH TECCHGDLLE 351 CADDRADLAK Yl CENQDSI S SKLKECCEKP LLEKSHCI AE
VENDEMPADL 401 PSLAADFVES KDVCKNYAEA KDVFLGWFLY EYARRHPDYS WWLLLRLAKT
YETTLEKCCA AADPHECYAK VFDEFKPLVE EPQMB KQONC ELFEQLGEYK 501 FONALLVRYT
KKVPQUSTPT EYRVSRREGR ASSRETKIAPES RRRVPCAEEAA I8 1t (Ot AANEL (S99 PVSDR
VTKCCTESLV NRRPCFSALE VDETYVPKEF 601 NAETFTFHAD | CTLSEKERQ t KQHALVEL
VKHKPKAJKE QCMY%EIH&%%%#&\AE DUET CRAEEG SRR Qe g-t@@sGGSG
GSGGSGGEAC 701 NLPI VI AFFPRWAFDA™ VKGKCVLFPY GNKF YSEKECREYC 751
GVP But as the first 24 am no acids constitute the fusion | eader sequence,
as described herein, the am no acid sequence of the secreted product are
as f ol DOWs endodER REVIEBEPSABT GRONSEFEd RRYWWENT (6 RelARREYEEG @SMRMYESTEN 51

EETC}VIS\S/%SPSGA CI?C%SS%GS@&?I] G%EKSE 1VAE f}f—%ﬂﬁ%@%”lﬁéﬁl_vu A WO 3/E 06 824

HTL FCDKlpfartial HoAdIHAT k36 Istiekt HQECE t eVl lHahtin lEEBNBNloPBbMeBEEV{EVMEEA
FHDNEETFLK KYLYEl ARRH "PYFYAPELLF FQTEYKAAFT ECCQAADKAA 251 CLLPKLDELR

DEGKASSAKtysitp Reksp criN-eeRAEcrwmy! ApusoHuErA 301 EFAEVSKLVT DLTKVHTECC

ADFVESKDVC. ERVREARISE™ 01 G YIRS Yoy RN <E AR o

ADFVESKDVC
HECYAK¥iDESsiekbdas ekt REMRENh ddi fNWITB FH 0G0k SEpacEaNA bl bY/RYBIKIKV/P QVSTPTLVEV
SRNL GKV! WE%EM PCAEDYLSW LNQLCVLHEK TPVSDRVTKC 551 CTESLVNRRP
CFSALEYBEF FSFTFHADI CTL SEKERQ KKQ 601 TALVELVKHK PKATKEQLKA
VVDDFAAFVE KCCKADDKET CFAEEGKKLV 651 AASQAALGLG GSGGSGGSGG SGGEACNLPI
VRGPClI AFFP RWMHIAVKGK 701 CVLFPYGGECQ GNGNKFYSEK ECREYCGVP EXAMPLE 23:
Ami no- Aci i SEEEEREec gragtppit ACEOESRrd GRapSRaFEg s a2 fRIrredFrafaftag 33 shows
t he am nd! adtagaseqtie RERITPIAC fAFERIATEF TIPFIPAFR A WIPRIAREr 2LGAPTIS ng
(GGS)4GG to HSA. Construction of a gene to enco e the gi ven sequence is

Q £4& gé% da%%g{: ac'(’l:éti{% a potent
Hed Qic &taEé uk&gatgdrcl onger

451

201

501

@ té&c

simpl e n t
i nmbl t ggi o%aé@tcg@ c'{!é&
&dale

serum resi d@asﬁga@,ba@ gt

301
361
421
481
541
601
661
721

781

841

901

961

1021
1081
1141
1201
1261
1321
1381

taagaggctt
ggacacatat
ataaaaaatt
atgcacttat
ctttaaacgc
tgttgaaaaa
tgcgggagtg
ccaatgttac

ttcatcgeca

ttcatcgtct

BamHI

889

tttgaacact
accaatagtt
ttgeccaagac
gececggggte
tecegggttag
gcaaaatttg

gcgggggcaa
gtccegttat

agtgccaatt
gcattgcacc
aaaaattaca
ttttttaaac
ccgggaggag
cagagtagca
ggctcagtaa
acacacccgce
attggagttc

HindIII

ataaaaaaac

AAGCTTaacc

caaaggagcc
cgacaaatca
tatactctat
tgcacccgac
aaaaaacgag
gggctttcgg
tgccactgca
gataaagagc
ttceccataca

taattctaac

ccattttgtt cttgttctce tetgcttact

Fusion Leader

ggtGGATCCg gtggttcecgg tggttctggt ggttccggtg

....... GS linker

Agel
gtcgetcACC GGTtcaagga cctaggtgag gaaaacttca
....YHA synth. gene continues to

ttcgctcaat
accgaattcg
cacaccttgt
atggctgact
gacgacaacc
ttccacgaca
ccatacttct

acttgcaaca
ctaagacttg
tcggtgataa
gttgtgctaa
caaacttgcc
acgaagaaac
acgctccaga

atgtccattc
tgttgctgac
gttgtgtact
gcaagaacca
aagattggtt
cttcttgaag
attgttgttc

gaagatcacg
gaatctgctg
gttgctacct
gaaagaaacg
agaccagaag
aagtacttgt
ttcgctaaga

gaatacgtct
gccactaact
atagcacagt
agatcaggtc
ggctgggaaa
ctttggaaat
gtggcttatc
gcgatgaata
aacttaagag

aagcaaagat
>>

BglII
CtAGATCTtL

gctcgecttt
acgaggtcac
agtgtgataa
tgtgcctact
tgtccgtgga
ttaggtgact
acgccaggac

taaaaggggy
tccaattage

gaagtgggtt

S>> ... THA........ >

aggctttggt

base 2739.............

tcaagttggt
aaaactgtga
tgagagaaac
aatgtttctt
ttgacgtcat
acgaaattgc
gatacaaggc

cttgatcgcet

caacgaagtt
caagtccttg
ctacggtgaa
gcaacacaag
gtgtactgct
tagaagacac
tgctttcacc



Tabl e 1: Am no-acid sequencer of Mature HSA from GenBank entry AAN17825
DAHKSEVAHR FKDLGEENFK ALVLI AFAQY LQQCPFEDHV KLVNEVTEFA KTCVADESAE
NCDKSL HTLWO@BMdSTVATL RETYGEMADC CAKQEPERNE CFLQHKDDNP NPPRIDSBRIEd¢16
DVMCTAFHDN EETFLKKYLY ElI ARRHPYFY APELLFFAKR YKAAFTECCQ AADKAACLLP
KLDELRDEGK ASSAKQRLKC ASLKFCGERA FKAV\AVARLS QRFPKAEFAE VSKLVTDLTK

VHTECCHGDL LECADDRADL AKYI CENQDS | S8 LKECCE KPLLEKSHCI AEVENDENPA
DL PSL ARV @SKMM%AWLW%‘@VA RE 9a 4 C
CAAADPHEEY WFRPT_Q 2 T
PTLVI 378 ; o £S
LVN BE a@gc gs/a REVIHIBKAT

adcBRdEK tmgmsegwlaaag(cslm Igbt 3228y WO
03/ 06684 P@chﬁwaoa@h@gaagEOtgﬁabegaz gAuratgocax icdgsaguencestigfagPX- 1000 and
DX=88 1daX- l@&@aWK@(ﬁﬁ@ﬁRﬁmmaFTMEﬁam ESF_EECKKIVCTRD
(SEKQ |I}2BK)thg§pad§8 tcttgtacga atacgctaga agacacccag actactccgt tgtcttgttg

EAVHSFORRK ADDEPERASHPRABERS 2T BEEEECkRMEPREP 2 §‘EQ ID NO )

¢ ’t?éﬁc%cﬁﬁtaf‘% KE % %&%@
(S ddGAThadddabhg

'EAEH' GEAJQB@IGEEI@’%IQ

BanH -bidujltdttEE%eﬁb4ctiﬂ§éaagt cgacgaaact tacgttccaa aggaattcaa cgctgaaact

GGATCCGGTGGT GAAGCTGT TAGAGAAGT TTGT TCTGAACAAGCT GAAACTGGTCCATGTATTG
CTTTCTTCCCAAGATGGTACTTCGAFEIRVACT GAAGGT AAGT GCGCGCCA

JTCTT
T sric et e e S e o
AA awgk 3c %gﬁ € cegth %ﬁgé@%yﬁgacgggE @atéﬂégbiﬁﬂct
DPI - 14- um usion codi hg region

GAAGCTGT TAGAGAAGT TTGT TCT GAACAAGCTGAAACT GGTCCATGT AT TGCBEREEIIT CCCAA
GAT GGT AGHLT CEABEd ALGT GAGKAGEAAG BEREER0A BEECITCFACGEBEEETGT GERCSTRA
CAGAAACAACTF CGATACTGAAGAAT ACT-GRAT:BBOT GREFSTGGT T CTGET GGF GAATCCAGP

@FTCC%T@FTG%T%TT&C%FF%T@C@T%@A@CC@A@%@CC@FT%
sp

ggttctggtg gtTCCGGAgg ttctggtGGT ACCggtggtt aatAAGCTTa attcttatga
B e GS linker...............

2701

2761
2821

2881
2941
3001

tttatgattt
gactcttagg

ttgctttctce
agcaaatgcc
tgagttgatg

ttattattaa ataagttata
ttttaaaacg aaaattctta

aggtatagca tgaggtcgct
tgcaaatecge tccecattte
aatctcggtg tgtattttat

aaaaaaataa
ttcttgagta

cttattgacc
acccaattgt
gtcctcagag

gtgtatacaa
actctttcct

acacctctac
agatatgcta
gacaacacct

attttaaagt
gtaggtcagg

SphI
cgGCATGCcg
actccagcaa
gttgtaatcg

NotI

3061 ttcttccaca cggatcGCGG CCGC

DNA encoding polypeptides can be inserted in between the Bg/ll and BamHI sites to
express an N-terminal albumin fusion, or between the unique BspEI and Kpnl sites to express
an C-terminal albumin fusion, or between both pairs of sites to make a co-N- and C-terminal
albumin fusion. This is exemplified most simply by using the Bg/ll-BamHI DPI-14 cDNA
and the BamHI-HindIII DX-890 cDNA as described herein. By ligating these cDNAs into the
appropriate site, a DP1-14~(GGS)4GG-tHA-(GGS)sGG-DX-890. fusion with the following

DNA sequence would be constructed.

NotI
1 GCGGCCGCcc gtaatgeggt atcgtgaaag cgaaaaaaaa actaacagta gataagacag
61 atagacagat agagatggac gagaaacagg gggggagaaa aggggaaaag agaaggaaag



AGGACCTAGGT GAGGAAAACT TCAAGCCTTTGGTCTTGATCGCTTTCGCTCAATACT TGCAACA
ATGTCCATTCGAAGAT CACGT CAAGT TGGTCAACGAAGT TACCGAATTCGCTAAGACTTGTGT T
GCTGACGAAT O IGAGBAAAACT GT GACAAGT CCTTGCACACCT TGT TCGGT GATAAGPTCEISIN03616
CTGTTGCTACCT TGAGAGAAACCT ACGGT GAAAT GECTGACT GTTGT GCTAAGCAAGAACCAGA
AAGAAACGAATGT TTCTTGCAACACAAGGACGACAA CTTGCCAAGATTGGT TAGACCA
GAAGTTGACGT CATGTGTACTGCT TTCCACGACAA! \GAAACCTTCTTGAAGAAGTACTTGT

el R

03/ 06682 PEIddd50/ 0 B6dfRacadtl gcattgcace cgacaaatca gccactaact acgaggtcac
AAAAGT TCGGT 6HRACAEET 13 CRAGECT RN ECT T LCEST AT TIGCHTEGARAGA TAHEEC A
GCCT GAAZICCET-EAAGTET CT9ARERTEGF TACTEAST TEASTHRASGC FEPEACGACTCAATERTGEL
CACGGT GHGT TEIrRCARIT G EXTHSAT T CAGTRE T A CRI G P AAGPACIEC T ST AAREg 2
MGAGMTG@FWW&%&?WMM?MW
TATT
GAATCT. LA
ACGAATACGCT AGAA CACCCA GICTTGI TGI TGAGATTGG AAGACCT
CGAAACTACCTTGGAAAAGT GTTGT CCT GER&IEGACCCACACGAATGT TACGCTAAGGTTTTC
GATGAATTICAABCGA TICET ECHHGAATCACAFWAETT GAZ CAAGCEA A CREGRGAYIRECIIEE
AACAATTGGGT GAATACAAGT TCCAAAACCCTTTGT TGGT TAGATACACTAAGAASGT-CCCACA >
AGTCT CCACCCCAACT TTGGTTGAAGTCT CTAGAAACTTGGGTAAGGTCGGITCTAAGTIGTTGT
g\AA% AV GATTAW CCAAT a
TG-I-G-I-G-I_ -------------------------------------------------
GGTTAACAGAAGACCATGTTTCTCTGCTTTGGAAGTCGACGAAACT TACGT TCCAAAGGAATTC
AACCCT GAAACE I AT e €oA EAE € G ACGET A {AGAAAAERMACALLA AT Jth ¢
AGAAGCAAACTECT T TGCGITGAAT.TGGTCAABCACAAGCCAARGEECTMOT AAGGAACAATTGAA . >
GGCTGTCATGGATGATTTCGCTGCTTTCGT TGAAAAGT GTTGTAAGGCTGATGATAAGGAAACT
TGITT CHRBEIFAGRRGSPFEET CECTREY WGXFF‘FTGE(QSE t9tD NO
POFEIAP S ABSE buni n

EAVREVCSEQAETC%D%QFFPRVWF DVTEGKCAPFFYGGCGENRNNFDTEEYCVAVCGSAGESG
GGG GRS DYy ARG KR GEEN KA M A50 G0 CUTREE DML NN TERAKT O
ADESAENCDKSE HTLEGDKL CT VAT L 8 MY akAADCCAKQEPERNECHLGEIKDRMNENE Rvh \dfe . >
EVDVMCTAFHDNEETFLKKYLYElI ARRHPYFYAPEL L FFAKRYKAAFTECCQAADKAACL LPKL
DEL RDEGKASSAKQRL KGESIIQKFGERAFKAWAVARL SORFPKAEFAEVSKLVTDLTKVHTECC
HGDLLE@A‘EDRADF_%’(YPQEIQ@S?&SM KEETEKBRE ERSPCT AEYENBEMAADE PSTAADRIF t

............. rHA synth. gene continues to base 2877

[¢) )ri

1201 ttcgctcaat acttgcaaca atgtccattc gaagatcacg tcaagttggt caacgaagtt
1261 accgaattcg ctaagacttg tgttgctgac gaatctgctg aaaactgtga caagtccttg
1321 cacaccttgt tcggtgataa gttgtgtact gttgctacct tgagagaaac ctacggtgaa
1381 atggctgact gttgtgctaa gcaagaacca gaaagaaacg aatgtttctt gcaacacaag
1441 gacgacaacc caaacttgcc aagattggtt agaccagaag ttgacgtcat gtgtactget
1501 ttccacgaca acgaagaaac cttcttgaag aagtacttgt acgaaattgc tagaagacac
1561 ccatacttct acgctccaga attgttgttc ttcgctaaga gatacaaggc tgctttcacc
1621 gaatgttgtc aagctgctga taaggctgct tgtttgttge caaagttgga tgaattgaga
1681 gacgaaggta aggcttctte cgctaagcaa agattgaagt gtgecttectt gcaaaagttce
1741 ggtgaaagag ctttcaaggc ttgggctgtc gctagattgt ctcaaagatt cccaaaggct
1801 gaattcgetg aagtttctaa gttggttact gacttgacta aggttcacac tgaatgttgt
1861 cacggtgact tgttggaatg tgctgatgac agagctgact tggctaagta catctgtgaa
1921 aaccaagact ctatctcttc caagttgaag gaatgttgtg aaaagccatt gttggaaaag
1981 tctcactgta ttgctgaagt tgaaaacgat gaaatgccag ctgacttgec atctttggcet
2041 gctgacttecg ttgaatctaa ggacgtttgt aagaactacg ctgaagctaa ggacgtcttc
2101 ttgggtatgt tcttgtacga atacgctaga agacacccag actactcegt tgtcettgttg
2161 ttgagattgg ctaagaccta cgaaactacc ttggaaaagt gttgtgctgc tgctgaccca
2221 cacgaatgtt acgctaaggt tttcgatgaa ttcaagccat tggtcgaaga accacaaaac
2281 ttgatcaagc aaaactgtga attgttcgaa caattgggtg aatacaagtt ccaaaacgct
2341 ttgttggtta gatacactaa gaaggtccca caagtctcca ccccaacttt ggttgaagtce
2401 tctagaaact tgggtaaggt cggttctaag tgttgtaagc acccagaage taagagaatg
2461 ccatgtgctg aagattactt gtcecegtegtt ttgaaccaat tgtgtgtttt gcacgaaaag
2521 accccagtct ctgatagagt caccaagtgt tgtactgaat ctttggttaa cagaagacca
2581 tgtttctctg ctttggaagt cgacgaaact tacgttccaa aggaattcaa cgctgaaact
2641 ttcaccttcc acgctGATAT CTgtaccttg tccgaaaagg aaagacaaat taagaagcaa



ES KDVCKNYAEAKDVFLGWFLYEYARRHPDYSVVLLLRLAKTYETTLEKCCAAADPHECYAKVF
DEFKPLVEEPQNL| KQNCEL FEQL GEYKFQNAL LVRYTKKVPQVSTPTLVEVSRNL GKVGSKCC
KHPEAKRVREZAERNG66SYA/L NQL CVL HEKTPVSDRVTKCCTESL VNRRPCFSAL EVDEPYYRISEF03616
NAETFTFHADI CTLSEKERQ KKQTALVEL VKHKPKATKEQL KAVMDDFAAFVEKCCKADDKET
CFAEEGKKLVAASQAALGL (SEQ ID NG ) WO 3/ 066824 PCT/ US03/ 03616 -72- Table
sequence of the C-term nal al’bbm n- | GG DPI - 14 fusi on COdI ng

b e i e g

regl

GMW@mmAMj@mﬂTqumanﬂ@qu@wamnmqj@mMgﬂa@mNm
TOACTTGATAQORTI I T GOACAMTT ST GRAGAGT FOIMCTCT LGTGRRACTAT ASTG:
AAAT GCCTGAC CCT GTGCAAAACAAGAACEH XA EAJATLAAT CCT TCTTGCAACACAAAGA:

TGACAACCCAAACCT CCCCCGATTGGT GAGACCAGAGGT TGATGTGATGI GCACTGCT TTTCAT
GACAATGAAGAGACATTTTTGARRBAATACT TATATGAAATTGCCAGAAGACATCCTTACTTTT

AGGGCEEACCTTGCBAAG%ATAECEGEGAAAAIGAAGATTCEATCTCCAGWAAACTGAAGEAAT
GCTGTGAAAAACCT CTGT TGGAAAAAT COCACT GCAT TGCCGAAGT GGAAAATGATGAGATGCC
TGCT GAETGCET FCa TAGETOC O ¥ FGETFCAFACTANGBATC PRI BCASARAACTATGETE
GAGGCAANGGATE#GTTE@TEEEEwﬁ€EWT?T%#ﬁﬁEMAf%ﬁee&ﬂa&ﬁGGEﬁTeEF6ﬂ$$ﬁ€$9

CTGICGTGCTGCTGCTGAGACT TGCCAAGACATATGAAACCACT CTAGAGAAGT GCT

TCCAGATLLT CATLIRAT GLT AL Q%ggg%gf GLdGE
CAGAATITAAT QéﬁAA relleoiys I Géﬁ;ga
CGCTATIAGT TESaEEAGHA ACEELAASTICECAALZE egeﬁmé@ﬁﬁﬁmﬁmeg

AAGAAACCT AGGAAAAGT GGGCAGCASAT GT TGT AAACAT CCT GAAGCAAAAAGAAT GOCCT GT

GCAGAAGNGT ATCTATCOGT BFCCTCRACCAGT TATGT GTGT TGCAT GAGAAAACGCCAGT AA

GT GACAGAGT CACCAAAT GCTGCACAGAAT CCTTGGT GAACAGGCGACCATGCT TTTCAGCTCT
BT ergasAs PRNATCEE @A

GGAAGT
ATAT
AACA

101
151
201
251
301
351
401
451
501
551
601
651
701
751

But as the first 24 amino acids constitute the fusion leader sequence, as described herein, the

CrepAl

EAFEACGR Sk TORRRAfusion is

CTGAGAAGGAGAGACAAAT CAAGAAACAAACTGCACT TGTTGAGCTCGTGA
\GCCAACAAAAGAGCAACT GAAAGCTGT TATGGATGATTTCGCAGCTTTTGT
AGAGAAGT GCTGCAAGGCT GACGATAAGGAGACCT CCTTTGCCGAGGAGGGTAAAAAACT TGT T
GCTGCAAGI CAACCT CCCT TAGGCT TAGGT GGT TCTGGT GG T

VTEGKCAPFF
HKSEVAHRFK
CVADESAENC
LOHKDDNPNL
ELLFFAKRYK
LOKFGERAFK
CADDRADLAK
PSLAADFVES
YETTLEKCCA
FONALLVRYT
LSVVLNQLCV
NAETFTFHAD
AFVEKCCKAD
NLPIVRGPCI
GVP

YGGCGGNRNN
DLGEENFKAL
DKSLHTLFGD
PRLVRPEVDV
AAFTECCQAA
AWAVARLSQR
YICENQDSIS
KDVCKNYAEA
AADPHECYAK
KKVPQVSTPT
LHEKTPVSDR
ICTLSEKERQ
DKETCFAEEG
AFFPRWAFDA

FDTEEYCMAV
VLIAFAQYLQ
KLCTVATLRE
MCTAFHDNEE
DKAACLLPKL
FPKAEFAEVS
SKLKECCEKP
KDVFLGMFLY
VFDEFKPLVE
LVEVSRNLGK
VTKCCTESLV
IKKQTALVEL
KKLVAASQAA
VKGKCVLFPY

CGSAGGSGGS
QCPFEDHVKL
TYGEMADCCA
TFLKKYLYEI
DELRDEGKAS
KLVTDLTKVH
LLEKSHCIAE
EYARRHPDYS
EPQNLIKQONC
VGSKCCKHPE
NRRPCFSALE
VKHKPKATKE
LGLGGSGGSG
GGCQGNGNKF

amino acid sequence of the secreted product are as follows:

1
51

TSR eAR T HA T T T

G@J@%ﬁ%ﬁ&@%ﬁ%ﬁﬁ@&%@ﬁ%@ﬁ

GGSGGSGGDA
VNEVTEFAKT
KQEPERNECF
ARRHPYFYAP
SAKQRLKCAS
TECCHGDLLE
VENDEMPADL
VVLLLRLAKT
ELFEQLGEYK
AKRMPCAEDY
VDETYVPKEF
QLKAVMDDFA
GSGGSGGEAC
YSEKECREYC

EAVREVCSEQ AETGPCIAFF PRWYFDVTEG KCAPFFYGGC GGNRNNFDTE
EYCMAVCGSA GGSGGSGGSG GSGGDAHKSE VAHRFKDLGE ENFKALVLIA



CCCAAGATGGTACTTCGATGT TACTGAAGGTAAGT GCECGCCATTCTTCTACGGTGGI TGTGGT

GGTAACAGAAACAACTTCGATACTGAAGAATACTGTATGCCTGTTTGTGGTTCTGCT  ( SEQ
03/ 066824wB@3064308/ 03616

C-ter

m nal

SAKQRIISTAS VAR ERERATSEA
RADL A1 CERGDSESSIEIL KE GCERPIIARRSHENY AFXERDEFP ADKRIKAABIV ESKOIERKRA
EAKDVBISGVF ICY EpARRIHPEY DRAKASRIAXKT REKTAEKQBAASBRAFEANAVF BRERRRVEER

QNL| KQNGEL FHEQEGS

PERNEEPL O

D NO WO

-73 Tabl e 10: Am no aci d sequen®eTafSos/bss16
al bum n- (GGS) 4GG-DPI - 14 fusion protein
DAHKSEVAHRFKDL GEENFKALVLI AFAQYL
SLHTLFGDKLCTVATLRET YGEMADCCAK

DNEETRIORKY EXRYARRAP Y- EAHYKLYNENRVREARTE

KLVNEVTEFAKTCVADESAENCDK

KDDNPNL PRLVRPEVDVNCTAFH
_ EDKPkL BECROEEKAS
PPIEREFAE YOI VDEMADD

¢S TR ECRBVS RNDGAYEIKECKEPEAKRKRE

AEDYL S\l NQcCURHEICERY SRRV ECERES EMNRRIPEISSAl RVBEESWPKER NN RERREAD
'ACAiTSL S%ERQVWW KAYMREFAATVEERCCARDKET QEAFBERKIKDY

GNRNN

BanHl
ttc a
atc tt
aac c
GCT T
DX- 89

- ndI

( %GGl%%

OcDNA
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juence of the N—term nal

RRWRYRKKVEK AP TOEEH
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KErha el Wagrgaicm! $rkaiRdixkd tc tgc gec
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EQ@FV%QQ(&&}&D&&% %‘Aﬁtﬁgﬁu&kﬁ ttc aac
r Fwa e

aac cag

gac TAA TAA

B, Il -BanH

AGATCT TTGGATAAGAGAGAAGCCT GTAACTTGCCAATTGTTAGAGGTCCATGTATTCGCTTTCT

JCCAIN WA G0 Pédteih

kDA AL
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HSA

produces a mo&écu

/ 03

6
?e with I%nger serum residence time.

Tables:

Table 1: Amino-acid sequencer of Mature HSA from GenBank entry AAN17825

DAHKSEVAHR
KTCVADESAE
CFLQHKDDNP
APELLFFAKR
ASLQKFGERA
LECADDRADL
DLPSLAADFV
KTYKTTLEKC
YKFQNALLVR
DYLSVVLNQL
EFNAETFTFH

FKDLGEENFK
NCDKSLHTLF
NLPRLVRPEV
YKAAFTECCQ
FKAWAVARLS
AKYICENQDS
ESKDVCKNYA
CAAADPHECY
YTKKVPQVST
CVLHEKTPVS
ADICTLSEKE

ALVLIAFAQY
GDKLCTVATL
DVMCTAFHDN
AADKAACLLP
QRFPKAEFAE
ISSKLKECCE
EAKDVFLGMF
AKVFDEFKPL
PTLVEVSRNL
DRVTKCCTES
RQIKKQTALV

LQQCPFEDHV
RETYGEMADC
EETFLKKYLY
KLDELRDEGK
VSKLVTDLTK
KPLLEKSHCI
LYEYARRHPD
VEEPONLIKQ
GKVGSKCCKH
LVNRRPCFSA
ELVKHKPKAT

KLVNEVTEFA
CAKQEPERNE
EIARRHPYFY
ASSAKQRLKC
VHTECCHGDL
AEVENDEMPA
YSVVLLLRLA
NCELFEQLGE
PEAKRMPCAE
LEVDETYVPK
KEQLKAVMDD

FAAFVEKCCK ADDKETCFAE EGKKLVAASR AALGL (SEQ ID NO:18)



-74- Table 14: DNA sequence of the N-term nal DX-890-(GGS)4GG al bum n
fusion codi ng region
GAAGCCTGIWAG31EaBEAAT TGT TAGAGGT CCATGTATTGCTTTCTTCCCAAGAT GGBCTUREEA3616
ATGCCTGI TAAGGGTAAGTGTGI TTTGI TCCCATATGGTGGT TGTCAAGGTAACGGTAACAAGT T
CTACTCTGAAAAGGAATGTAGAGAATACT GTGGT GT TCCAGGT GGATCCGGT GGT TCCGEGTGGT
TCTGGT GGT TCCGGT GGTGACGCT CACAAGT CCGAAO;‘?CGCT CACCGGT TCAAGGACCTAGGT G

pACHY ' ; prand BX89 TGCAACAATGTCCATTCGA
AGATCACGT CAAGT TGGT CAACGAAGT TACCGAATTCGCT AAGACT TGTGTTGCTGACGAATCT
CCTGAAYAHIGaDGACAAGT CCTTGCACACCT TGT TCGGTGATAAGT TGTGTACTGT TGCTACCT
TGAGAGAAACCTACGGTGAAATGGCTGACTGT TGTGCT AAGCAAGAACCAGAAAGAAACGAATG .

ATGTGTABRGCTI TRZACGACAACGAAGAAACCT TCTTGAAGAAGT ACT TGT ACGAAATTGCT A
GAAGACACCCATACTTCTACGCTCCAGAATTGT TGT TCTTCGCTAAGAGATACAAGGECTCCTTT
CACCGAATGT TGTCAAGCTCCTGATAAGCCTGCTTGT TTGT TGCCAAAGT TGGATGAAT TGAGA
GACGAADEFBAGCCT TCTTCCCCTAAGCAAAGATTGAAGT GTGCTTCCTTGCAAAAGT TCCGT G

ARG P AR T TN AT RO TR AET T PO ACLE TN T EE

TTGGAA AGCTGACT TGCCTAAGTACATCT GT GAAAACCAAGACTCTATCT
CTTCCAAGI TGAAGGAATGT TGT GAAAAGCCAT TGT TGGAAAAGT CTCACTGTATTGCTGAAGT
TGAAAATahIEGA N Bseqénteo CthbBLtéA hith M BENIT B HIDRIOGT JBNAT CTAAGGAC

A AR B KA NN AT

CCAAAAGT T TEE CEI EXTI & T A XX AN TR TRT EACRCTAARCE TAA €A CASIdCANI TCTA
CCATTGGéeFCTGAACCACAAAACTTGATCAAGCAAAACTGTGAATTGTTCGAACAATTGGGTG
AATACAAGFTEERARRES REACAEPEA

ARCTTT ATACAANGHT GISTAGET QUGTTCTAAGT GT TGT AAGCACCCAGAA
ﬁﬁ% GAAGAq:TACT TGI‘CC%&ET TTTGAACCAATTGIGIGITTTGC

ACGAAAAGACCCCAGT CTCTGATAGAGT CACCAAGT Gr TGT ACT GAATCT TTGGT TAACAGAAG

ACCAT GI abIEFCTDNATEQRNESDORTAE B3 AEIL/ DN

TTCA CTGTACC
O
TGATT T CEET O T T O I P A G T A GAECTGARGATAAGEAAA CTTCATTCENTRIGGTGG

PCT USBAP036 60 TArEA R ANl TR TG TE MG A B E OB TOF T RS R eE oo
DX- 890 ThmeRAA4EE al B mfm;_gg_)pr otein

Table 7: DNA sequence of the N-terminal
DPI-14-(GGS)4GG-albumin fusion coding region

GAAGCTGTTAGAGAAGTTTGTTCTGAACAAGCTGAAACTGGTCCATGTATTGCTTTCTTCCCAA
GATGGTACTTCGATGTTACTGAAGGTAAGTGCGCGCCATTCTTCTACGGTGGTTGTGGTGGTAA

CAGAAACAACTTCGATACTGAAGAATACTGTATGGCTGTTTGTGGTTCTGCTGGTGGATCCGGT
GGTTCCGGTGGTTCTGGTGGTTCCGGTGGTGACGCTCACAAGTCCGAAGTCGCTCACCGGTTCA
AGGACCTAGGTGAGGAAAACTTCAAGGCTTTGGTCTTGATCGCTTTCGCTCAATACTTGCAACA
ATGTCCATTCGAAGATCACGTCAAGTTGGTCAACGAAGTTACCGAATTCGCTAAGACTTGTGTT
GCTGACGAATCTGCTGAAAACTGTGACAAGTCCTTGCACACCTTGTTCGGTGATAAGTTGTGTA
CTGTTGCTACCTTGAGAGAAACCTACGGTGAAATGGCTGACTGTTGTGCTAAGCAAGAACCAGA
AAGAAACGAATGTTTCTTGCAACACAAGGACGACAACCCAAACTTGCCAAGATTGGTTAGACCA
GAAGTTGACGTCATGTGTACTGCTTTCCACGACAACGAAGAAACCTTCTTGAAGAAGTACTTGT
ACGAAATTGCTAGAAGACACCCATACTTCTACGCTCCAGAATTGTTGTTCTTCGCTAAGAGATA
CAAGGCTGCTTTCACCGAATGTTGTCAAGCTGCTGATAAGECTGCTTGTTTGTTGCCAAAGTTG
GATGAATTGAGAGACGAAGGTAAGGCTTCTTCCGCTAAGCAAAGATTGAAGTGTGCTTCCTTGC



EACNLPI VRGPCI AFFPRWAFDAVKCGKCVL FPYGGCQGNGNKFYSEKECREYCGVPGGSGEESGG
SGGSGEAHKSEVA. HRFKDL GEENFKAL VLI AFAQYL QQRCPFEDHVKLVNEVTEFAKTCVADES
AENCDKSL HVbGsdse VAT L RETY GEMADCCAKQEPERNECFL QHKDDNPNL PRL YRPEDB/03616
MCTAFHDNEETFLKKYLYEI ARRHPYFYAPEL L FFAKRYKAAFTECCQAADKAACLLPKLDELR
DEGKASSAKQRLKCASL Q(FGERAF KAWAVARL SQRFPKAEFAEVSKLVTDL TKVHTECCHGDL
LECADDRADL AKYI CENQDSI SSKLKECCEKPL L EKSHCI AEVENDEMPADL PSLAADFVESKD

VCKNYABARBSEL ERET! FREPDYS MGG R TP PEC BRIEEY
PLVEEP@HEké&h@?%@E&b&i&%%%&%&éé@@é@@@ﬂ%@ﬁiﬁ%%%X6¥§BHé@K&E@K@%&%ﬁ%&TTGT
AKRVPCAEDYL SV NOL CVL HEKTPVSDRVTKCCT ESLVNRRPCFSAL EVDETYVPKEFNAET
FTFHADCATESERERTY RRUTAANEE TECFH KIS AEQAGIMBOE A SEVERECRACERETECFARAAACC

ol bum APy S B SO0 RECT O QB 1 PO O o AR AR i 1E
TGCTCATEBECTTEARGEAR CORMTTTEAM CEORTTE BT CECTEATAACEIdETT

TGCTCAGTAT CTTCAGCAGT ~ GTCCATTTGA AGATCATGTA AAATTAGTGA ATGAAGTAAC
TGAATT PEERCTAAREAGY B B TARS P RIS (B REAGETAARCARPTCT ERE RCRAT R R GT

TACCCTKEEKA@E@%J WTAWETWTM@MCTA
GGCTGACTGC TGT CCTGA GAGAAATGAA TGCTTCTTGC AACACAAAGA
GGERA AT TEIGRES TAIGAGSEGT TAGATGRGRFETA CENCARETTTTTC

TCATGA T
TTAUT%WFW%@%@C@% c
ATGI TGCRaAAN BCECETCAL An AALET S S A A UCITGTTGICA CAAGCACRAACTAAGAFEEEEHAN CA
TGAAGGGAAG GCTTOGTCTG OCAAACAGAG ACTCAAGIGT . GOCAGTCTCC AAAAATTTGG
AGAAAGAEES TFFERRRCEAG T EEE S RESANG T C TR CAPAAGE CEREAARPTFECEL ARARETGRIGT
G TTGCARAA ST ORAAGT» FAGTOASAG LA MA GEGRAGASGR ATBRE0G

TGGAGATCTG CITGAATGIG CTGATGACAG GGCGGACCTT GCCAAGIATA TCTGTGAAAA
TCAAGATECGTATCTTCAST: MG EBMAGAGIAACCREECF T TEGRATAAATCI TT

AT T T AR A AT G TR VD 3PS B BEP TS0 BaE T8 e Te

AAACT ARGCE CEAEARARACCA AT ET CTACKITCAAOATGTRL CTTGTATGAAAAGAR RUAACARET TA
GCATCCTGAT TACTCTGICG TCCTGCTGCT GAGACTTGCC —~ AAGACATATG AAACCACTCT

AGAGAAGFRLCFEIEERET B ER BRI B T AR EET AT CEOERRAGIET A EEATEATICAR

TAAACCHGET ot PSSR T TTCGCTGC T TTCGTTGARAAGTGT TG TAAGGCTGATGATAAGGAAACT

TGTTTCGCTGAAGAAGGTAAGAAGTTGGTCGCTGCTTCCCAAGCTGCTTTGGGTTTG (SEQ
ID NO: ) ‘

Table 8: Amino acid sequence of the N-terminal
DPI-14-(GGS)sGG-albumin fusion protein

EAVREVCSEQAETGPCIAFFPRWYFDVTEGKCAPFFYGGCGGNRNNFDTEEYCMAVCGSAGGSG
GSGGSGGSGGDAHKSEVAHRFKDLGEENFKALVLIAFAQYLQQCPFEDHVKLVNEVTEFAKTCV

ADESAENCDKSLHTLFGDKLCTVATLRETYGEMADCCAKQEPERNECFLOQHKDDNPNLPRLVRP
EVDVMCTAFHDNEETFLKKYLYEIARRHPYFYAPELLFFAKRYKAAFTECCQAADKAACLLPKL
DELRDEGKASSAKQRLKCASLQKFGERAFKAWAVARLSQRFPKAEFAEVSKLVTDLTKVHTECC
HGDLLECADDRADLAKYICENQDSISSKLKECCEKPLLEKSHCIAEVENDEMPADLPSLAADFV
ESKDVCKNYAEAKDVFLGMFLYEYARRHPDYSVVLLLRLAKTYETTLEKCCAAADPHECYAKVF
DEFKPLVEEPQNLIKQNCELFEQLGEYKFQNALLVRYTKKVPQVSTPTLVEVSRNLGKVGSKCC
KHPEAKRMPCAEDYLSVVLNQLCVLHEKTPVSDRVTKCCTESLVNRRPCFSALEVDETYVPKEF
NAETFTFHADICTLSEKERQIKKQTALVELVKHKPKATKEQLKAVMDDFAAFVEKCCKADDKET
CFAEEGKKLVAASQAALGL (SEQ ID NO:_ )



CTCAGAATTT AATCAAACAA AATTGTGAGC TTTTTGAGCA GCTTGGAGAG TACAAATTCC
AGAATGCGCT ATTAGTTCGT TACACCAAGA AAGTACCCCA AGTGTCAACT CCAACTCTTG
TAGAGGTCTVCOASGARACCTA GGAAAAGTGG GCAGCAAATG TTGTAAACAT CETEAAGIASE1G
AAAGAATGCC CTGTACAGAA GACTATCTAT CCGTGGTCCT GAACCAGTTA TGTGTGTTGC
ATGAGAAAAC GCCAGTAAGT GACAGAGTCA TGCTG CACAGAATCC TTGGTGAACA
GGOGACCATG CTTTTCAGCT CTGGAAGTCG [@;A ACATA CGTTCCCAAA GAGTTTAATG
GAAWCRU@TW@@A@A CACTTTC TGAGAAGGAG AGACAAATCA

Ccr

ﬁ?ﬁw

AGH%P@QI&G&&TH STEREEGA AR
AGGAGA E@%@& GGGTAAAA AACTTGITGC TGCAAGTCAA GCTGCCTTAG
&TTA@@@@TTWG@TT@MWWW CAECERSIAAERCT

L S S S N Gl

CT

NCDKS

@Eﬁ@ﬁﬁﬁwmﬁ:@ﬁmmrﬁmm@manmTncmp@mm&sﬁﬁ

GAA%
sequence of the C-term nal aI bum n- (GGS) 4
DAHKSEARRFEGIASLGTENER TRCIPAPA %ﬁ@%ﬁ@ﬁﬁ%ﬁﬂﬁ%@%ﬁ GA

SAKGERERMET fEAf AN A PRIGHRREYCAT
DVMCTA AWLY EI ARRHPYFY APELLFFAKR YKAAFTECCO AADKAACLLP
KLDEL WWWTF@WWW@@W@%WWTTT

VHTECCH
DL PSL AN EARE A ARV R T O ALE P YT LT A REETTLERG

CAAADPHEEY: AR C TR QNITIGK QANSELC FEGR BEAMRFTREECAFEAAKKVPGRES T TCG

PTLVEVSRNL  GKVGSKOOKH, PEAKENPCAE v
L VNRRPES B DR EEAOATAC TR F PP AL S SR e RO T VKRBT 2T

KEQL %@%ﬁé’:@éﬁé DAVK%ETE@@&M@@}A@&WWAQT

ACNLPI

aci d

V\o 03/ GBGBRATCTIALIBTH PEBEPECACCHAATRNITE @égg@@%ﬁgg%é%%ﬁﬁ%&%n naI

o LR B o i G G e TG

GCTGTGAAAAACCTCTGTTGGAAAAATCCCACTGCATTGCCGAAGTGGAAAATGATGAGATGCC
TGCTGACTTGCCTTCATTAGCTGCTGATTTTGTTGAAAGTAAGGATGTTTGCAAAAACTATGCT
GAGGCAAAGGATGTCTTCCTGGGCATGTTTTTGTATGAATATGCAAGAAGGCATCCTGATTACT
CTGTCGTGCTGCTGCTGAGACTTGCCAAGACATATGAAACCACTCTAGAGAAGTGCTGTGCCGC
TGCAGATCCTCATGAATGCTATGCCAAAGTGTTCGATGAATTTAAACCTCTTGTGGAAGAGCCT
CAGAATTTAATCAAACAAAATTGTGAGCTTTTTGAGCAGCTTGGAGAGTACAAATTCCAGAATG
CGCTATTAGTTCGTTACACCAAGAAAGTACCCCAAGTGTCAACTCCAACTCTTGTAGAGGTCTC
AAGAAACCTAGGAAAAGTGGGCAGCAAATGTTGTAAACATCCTGAAGCAAAAAGAATGCCCTGT
GCAGAAGACTATCTATCCGTGGTCCTGAACCAGTTATGTGTGTTGCATGAGAAAACGCCAGTAA
GTGACAGAGTCACCAAATGCTGCACAGAATCCTTGGTGAACAGGCGACCATGCTTTTCAGCTCT
GGAAGTCGATGAAACATACGTTCCCAAAGAGTTTAATGCTGAAACATTCACCTTCCATGCAGAT
ATATGCACACTTTCTGAGAAGGAGAGACAAATCAAGAAACAAACTGCACTTGTTGAGCTCGTGA
AACACAAGCCCAAGGCAACAAAAGAGCAACTGAAAGCTGTTATGGATGATTTCGCAGCTTTTGT
AGAGAAGTGCTGCAAGGCTGACGATAAGGAGACCTGCTTTGCCGAGGAGGGTAAAAAACTTGTT
GCTGCAAGTCAAGCTGCCTTAGGCTTAGGTGGTTCTGGTGGTTCCGGTGGTTCTGGTGGATCCG

GTGGTGAAGCTGTTAGAGAAGTTTGTTCTGAACAAGCTGAAACTGGTCCATGTATTGCTTTCTT,

CCCAAGATGGTACTTCGATGTTACTGAAGGTAAGTGCGCGCCATTCTTCTACGGTGGTTGTGGT
CCeTAACAGAAACAACTTCGATACTGAAGAATACTGTATGGCTGTTTGTGGTTCTGCT (SEQ
ID NO: )



TTC AAC ATC TTC ACG CGA CAA TGC GAG GAG TTC ATC TAC GGI GGT TGT GAG GGT
AAC CAA AAC AGA TTC GAG TCT CTA GAG GAG TGT AAG AAG ATG TGT ACT AGA GAC
GGT GGA MO os8&24 D NO ) Table 19: DNA sequence of the Rctrarsos/osshe
DX- 88- ( GGS) 4GG al bum n fusion codi ng region GAA GCT ATG CAC TCT TTC TGI GCT
TTC AAG GCT GAC GAC GGI CCG TGC AGA GCT CAC CCA AGA TGG TTC TTC AAC
ATC TT CAAGCGAG@@?&NTéIt C. TAC GGI GGT TGT GAG GGI' AAC CAA

AT SR eM@aAAG ATG TGT ACT AGA GAC GGT GGATCC

GGT Lot Ekidlusionprote ACAAGT CCGAAGT CGCTCACCGGT

T%A%ﬁ@@ﬁé@@iﬁ%ﬁ@ﬁéﬁ@ﬁ@f@ﬁﬁ%mm%%%mm
ACAATGTCCATTCGAAGATCACGTCAAGTTGGTCAACGAAGTTACCGAATTCGCTAAGACTTGT

GTTGCTEABERRFRRELT

T

CCAGAAGKKMEAEQKEEMM

TGTA TACTCTACGCTGAATTGTTGTTCTTCGCTAA
A ACAREARH R SRR NGRS TS B ARG YA
TTGGAT@A&TW@@Q%@@M@I m%@@%ﬁ@wmp

TGCAAAAGT TCGGT GAAAGAGCT TTCAAGGCT TGEGRCTGT CGCTAGAT TGTCTCAAAGAT T
AAAGCCENMATPRCER AR Y M@mrpmaﬂmmmmmc

PSS e Kast '@W SR

ACCAAGACTCTATCTC@%% W@gﬁ FHAD
BATUE KT DO CAEAR KL KKILY

GITGAA [TCIT ATGT

T ACCARS AR R P TR T PR PP R GGCT

CT ACGABKQN‘A@QTE’W@ TG(FSEEF @WGACC):CACACGAATGTTACGCTAAGGFT WO

03/ 066824 PCT/ US03/ 03616 -78

T CGAT AN T AN T TGGT CGANGAACCACAAMACT TCAT CANSCANAACT GTGANTTCT
ToGAACAAREdd AN Arseauon ~ SOOI OC
ACAAGT@E@C&@@C@é@@@@TGGTTGAAGTCTCTAGAAACTTCISGTMGGTCCI;TTCTAAGTGT
TGTAA A0 GAAAT BT GT GG CANATIACT TGTCOGTCT T TTGAACT
AATTGT g CCAAGTGTTGTACTGAATC
TTTGGTZAA g% %gg% ; CTTACGTTCCAAAGGAA
TTCAN < ac ALGL CIGECL S ETCOOAMACEMAGACAAA

gaa ggt aac cag aac cgg ttc gaa tct cta
gag gaa tgt aag aag atg tgc act cgt gac
TAA TAA GCT T (SEQ ID NO: )

Table 12: DNA sequence of the N-terminal Bg/ll-BamHI DX-890 cDNA
AGATCTTTGGATAAGAGAGAAGCCTGTAACTTGCCAATTGTTAGAGGTCCATGTATTGCTTTCT

TCCCAAGATGGGCTTTCGATGCTGTTAAGGGTAAGTGTGTT T TGTTCCCATATGGTGGTTGTCA
AGGTAACGGTAACAAGTTCTACTCTGAAAAGGAATGTAGAGAATACTGTGGTGTTCCAGCETGGA
TCC (SEQ ID NO: )

Table 13: DNA sequence of the C-terminal BamHI-Hindlll DX-890 cDNA
GGATCCGGTGGTGAAGCCTGTAACTTGCCAATTGTTAGAGGTCCATGTATTGCTTTCTTCCCAA
GATGGGCTTTCGATGCTGTTAAGGGTAAGTGTGTTTTGTTCCCATATGGTGGTTGTCAAGGTAA
CGGTAACAAGTTCTACTCTGAAAAGGAATGTAGAGAATACTGTGGTGTTCCATAATAAGCTT
(SEQ ID NO: )




TTAAGAAGCAAACTGCTTTGGT TGAAT TGGT CAAGCACAAGCCAAAGGCTACTAAGGAACAATT
GAAGGCTGTCATGGATGATTTCGCTGCTTTCGT TGAAAAGT GTTGTAAGGCT GATGATAAGGAA
ACTTGTI TTGEODENEAAGGT AAGAAGT TGGT CGCTGCTTCCCAAGCTGCTTTGCGT PEEUSBEQS6ID NO:
Tabl e 20: AA sequence of DX-88:: HSA EAMHSFCAFK ADDGPCRAAH PRWFFNI FTR
QCEEFI YGGC EGNONRFESL EECKKMCTRD GGSG GSGEDAHKSE  VAHRFKDLGE
ENFKALYL OCPF E@ KTCVAD ESAENCDKSL HTLFGDKLCT
VATLRE OFP ké—?ﬁ“f‘bﬁPNLPRLV RPEVDVMCTA FHDNEETFLK

3 a6 G-alibtamn.fi OGIMEIRNOIAA CLLPKLDELR DEGKASSAKQ

KYL YE| B3890

RL KCASEQKECCRRATAAWE AR SRR CHEEARY SR ToDE THYT
RADLAKYI CE NQDSI SSKLK ECCEKPLLEK SHCI AEVEND EMPADLPSLA ADFVESKDVC
BRAAECYRIAFARST

KNYAEARDGETGT TAFEGERAFE TR R AR T TAOQR AR TYE TFCL ERECAAK

COKPPERGRNE PEAEOVE S LKL CU PR T SO KT L R CRSh ENBET

WPKEFME@G’FG@me h@ﬁ'TG(SEHER!QTG@AA@EWEMGHKGEMKEEG’@SE@G@AN&AG@M e 21:
DNA sequence_ of the C-termnal BanH - H ndl || DX-88 GGT
GAA SRR AT A G B A HO A BET AP BAEC AR T R oo
CCT CARGieta AP ErTdET cANCE ST TALCChRAG TéEeTRIRO A EMC TERTEOEEA#EAATIIE ATC
TAC GGT GGI' TGT GAG GGT AAC CAA AAC AGA TTC GAG TCT CTA GAG GAG TGI AAG

AAG ATCGCTGAANETTATRACHS TS TP BN TR TCASASAIR8 8 TCTGOACTARTGAMA GRS T
<SEQ ! ?Gggpgﬁ&&&z%@??mﬁ@&%gﬁéﬁ%ﬁbcﬁﬁaAgaeAéagAeﬂAA@@ﬁa.@ét get

aaa gat g gga gaa gaa aat tfc aaa gcc ttg gtg ttg att gcc
ttt geETmagTGGAACACAAGG@CGﬂﬂﬁﬁ@ﬂCAﬁRﬁﬂmGCG@&GA@EGGEEAGQCﬁAGAAGTT@A@ﬁ@Caat.

Gac aoateRgafRlckiodRt Rt it R e T B SRR BB 2P |

cgt 9a@AﬁGﬁcA@tcﬂ@Acg@@Tﬁ@GtiﬁﬁAGEﬁEﬁGmTGTEQﬂT@G@TAA@AGA@AQAAG@@TGgagraga

aat gaa c ttc tt caa cac aaa ac aac cca aac ctc ccc cga tt gtg

aga ¢ gAg gAgFGTTG CAAGCTGCTGATAA GCT TTGTTTGTTGCCAAAGTTGGATGAATTGAGA
GACGAAGGTAAGGCTTCTTCCGCTAAGCAAAGATTGAAGTGTGCTTCCTTGCAAAAGTTCGGTG
AAAGAGCTTTCAAGGCTTGGGCTGTCGCTAGATTGTCTCAAAGATTCCCARAGGCTGAATTCGC

TGAAGTTTCTAAGTTGGTTACTGACTTGACTAAGGTTCACACTGAATGTTGTCACGGTGACTTG

CG

TTGGAATGTGCTGATGACAGAGCTGACTTGGCTAAGTACATCTGTGAAAACCAAGACTCTATCT
CTTCCAAGTTGAAGGAATGTTGTGAAAAGCCATTGTTGGAARAGTCTCACTGTATTGCTGAAGT
TGAAAACGATGAAATGCCAGCTGACTTGCCATCTTTGGCTGCTGACTTCGTTGAATCTAAGGAC
GTTTGTAAGAACTACGCTGAAGCTAAGGACGTCTTCTTGGGTATGTTCTTGTACGAATACGCTA
GAAGACACCCAGACTACTCCGTTGTCTTGTTGTTGAGATTGGCTAAGACCTACGAARACTACCTT
GGAAAAGTGTTGTGCTGCTGCTGACCCACACGAATGTTACGCTAAGGTTTTCGATGAATTCAAG
CCATTGGTCGAAGAACCACAAAACTTGATCAAGCAAAACTGTGAATTGTTCGAACAATTGGGTG
AATACAAGTTCCAAAACGCTTTGTTGGTTAGATACACTAAGAAGGTCCCACAAGTCTCCACCCC
AACTTTGGTTGAAGTCTCTAGAAACTTGGGTAAGGTCGGTTCTAAGTGTTGTAAGCACCCAGAA
GCTAAGAGAATGCCATGTGCTGAAGATTACTTGTCCGTCGTTTTGAACCAATTGTGTGTTTTGC
ACGAAAAGACCCCAGTCTCTGATAGAGTCACCAAGTGTTGTACTGAATCTTTGGTTAACAGAAG
ACCATGTTTCTCTGCTTTGGAAGTCGACGAAACTTACGTTCCAAAGGAATTCAACGCTGAAACT
TTCACCTTCCACGCTGATATCTGTACCTTGTCCGAAAAGGAAAGACAAATTAAGAAGCARAACTG
CTTTGGTTGAATTGGTCAAGCACAAGCCAAAGGCTACTAAGGAACAATTGAAGGCTGTCATGGA
TGATTTCGCTGCTTTCGTTGAAAAGTGTTGTAAGGCTGATGATAAGGAAACTTGTTTCGCTGAA
GAAGGTAAGAAGTTGGTCGCTGCTTCCCAAGCTGCTTTGGGTTTG (SEQ ID NO:__ )



gat
tta
ttt

get gcc tgec ctg ttg cca aag ctc gat gaa ctt cgg gat gaa ggg aag get tcg
tct gcc aaa cag aga ctc aag tgt gcc gt ctc caa aaa ttt gga gaa aga get
ttc aaa cast g,gca. ta etqiglaelsatg c (Cag aga ttt ccc aaa get gag ttt
gca ga i lacc aaa gtc cac acg gaa tgc tgc
cat gd2XoH ' uyen Py "'.-- agg gcg gac ctt gcc aag tat atc
tgt 9a@A@NﬂPfVﬁCﬁEﬁAﬁFﬁRWHﬁB@Vk@RC@QFPﬁ@@CQ@EGB&EYQ@ﬁE@EEYGGHPQBEEGE@@ cct
ctg ttg gaa aaa tcc cac tgc att gcc gaa gt aa aat ék cct get
gac tt%ﬁ@ﬁﬁGﬁkﬁﬁﬁﬁﬁﬁﬁﬁﬂKQ%ﬁﬁEQEKALV@I@FﬁQéh@ 8? %ﬁ% Qﬁ? aac
tat S SGRTRD ﬁr\%&& G cEMEpeesKaE SERiEcri gkt a
RETYG KOEBERVECF PR IApEEER aga

agg c e‘%‘Elcc g§?F acng ¢ gtg ctg ctgactg aga g%t gcc aag aca tat gaa
acc aCMCTnEHmNEETEmKKanEHHNRHQNFYQPELQEEA@EYKABFTE@@Q@&QKA@ﬁLHEKLQﬁﬂﬁ aaa
gtg t at a ttt aaa cct ctt caa
PR B S S e S A N S e S
gtt CotEd¢RSDRGSAEr EARIH TR SKEKECAAKOT GEKSACAREVENDEMPADL RS LAANRVESHD gt C
tca aga aac cta gga aaa gtg ggc aaa tgt tgt aaa cat cct gaa ca aaa
aga at@Cﬁ%%AE@ﬁDYﬁ%Q%ﬁk¥E%ﬁﬂ?ﬂﬁﬂ¥ gW&LPBéAﬁ YEGTEERE GRRRNE e K gtg
ttg c &&P@%&éﬁ@%% REVKFRRRL 03818 kkvBBvARBTAGEV SO Sk Peeici@asE aga
gtc acc aaa C aca gaa tcC ttg gig aaC agg cga cca tgc ttt tca get
ct g gaBRKRMECHBDYLSAVLNQICLHEKTPVSORY TXES TaG VNRRPAREAYEYDRAY RIERFNART acc
ttc cat caa
hot gosrpesopf it S B ol it R Re AR AUABD AR T ERC G380 B0 TE
aaa getomkivAhSommtcuat (8¢ mracget htt gta gag aag tgc tgc aag get gac
gat aag gag acc tgc ttt gcc gag gag ggt aaa aaa ctt gtt get gca agt caa
get gcc tta ggc tta ggt ggt tct t ggt tcc.ggt ggt tct ggt gga tcc ggt
ggt Aﬁﬁ@mm%@ 1TTC AAG GCT GAC GAC GGT CCG TGC AGA
GCT G X A ALTINN-G : 2AERIONTC ACG CGA CAA TGC GAG GAG TTC
ATC T A@@AT&EA&&@ M@&%@A@Tﬂﬁﬁeﬁ@ COECAEAAETA GAG GAG TGT
AAG AA G TGl ACT AGA GAC

AAATTTCAAA GCCTTGGTGT TCGATTGCCTT TGCTCAGTAT CTTCAGCAGT

GTCCATTTGA AGATCATGTA AAATTAGTGA ATGAAGTAAC TGAATTTGCA

AAAACATGTG TTGCTGATGA GTCAGCTGAA AATTGTGACA AATCACTTCA

TACCCTTTTT GGAGACAAAT TATGCACAGT TGCAACTCTT CGTGAAACCT

ATGGTGAAAT GGCTGACTGC TGTGCAAAAC AAGAACCTGA GAGAAATGAA

TGCTTCTTGC AACACAAAGA TGACAACCCA AACCTCCCCC GATTGGTGAG

ACCAGAGGTT GATGTGATGT GCACTGCTTT TCATGACAAT GAAGAGACAT

TTTTGAAAAA ATACTTATAT GAAATTGCCA GAAGACATCC TTACTTTTAT

GCCCCGGAAC TCCTTTTCTT TGCTAAAAGG TATAAAGCTG CTTTTACAGA

ATGTTGCCAA GCTGCTGATA AAGCTGCCTG CCTGTTGCCA AAGCTCGATG

AACTTCGGGA TGAAGGGAAG GCTTCGTCTG CCAAACAGAG ACTCAAGTGT

GCCAGTCTCC AAAAATTTGG AGAAAGAGCT TTCAAAGCAT GGGCAGTAGC

TCGCCTGAGC CAGAGATTTC CCAAAGCTGA GTTTGCAGAA GTTTCCAAGT

TAGTGACAGA TCTTACCAAA GTCCACACGG AATGCTGCCA TGGAGATCTG

CTTGAATGTG CTGATGACAG GGCGGACCTT GCCAAGTATA TCTGTGAAAA

TCAAGATTCG ATCTCCAGTA AACTGAAGGA ATGCTGTGAA AAACCTCTGT

TGGAAAAATC CCACTGCATT GCCGAAGTGG AAAATGATGA GATGCCTGCT

GACTTGCCTT CATTAGCTGC TGATTTTGTT GAAAGTAAGG ATGTTTGCAA

gtg atg tgc act get ttt cat gac aat gaa gag aca ttt ttg aaa aaa tac
tat gaa att gcc aga aga cat cct tac ttt tat gcc ccg gaa ctc ctt ttc

get awecagesstat aaa get get ttt aca gaa tgt tgc caa gem/uyesoyaé aaa




(SEQ ID NO } Table 23: AA sequence of mature protein encoded in Table 22
DAHKSEVAHRFKDL GEENFKALVLI AFAQY  LQQCPFEDHVKLVNEVTEFAKTCVADESAE

NCDKSL HT LWODBA&BYATLRETYGEMADC  CAKQEPERNECHL QHKDDNPNL PRL YRIPEN03/03616
DVMCTAFHDNEETFLKKYLYEI ARRHPYFY  APELLFFAKRYKAAFTECCQAADKAACLLP

KL DEL RDEGKASSAKQRLKCASL(KFGERA FKAWAVARL SQRFPKAEFAEVSKLVTDLTK
VHTECCHGDLLECADDRADLAKYICEN%#:G | SSKL KPL L EKSHCI AEVENDEMPA

DL PSLAAPRTERKEEKRRAEAMREY QS TN ARRISORSFIL L L REERAVEHT EKC
CAAADPREGYAKYIRE FKPAMEEREN: | 460 NERITE QCRUTOAL LYBY FRVBEVST

PTLVEVSRNL GKVGSKCCKHPEAKRVMPCAE  DYLSVVLNQLCVLHEKTPVSDRVTKCCTES

L VNRRPERSACEVEES YMAEFAREI T TAFAGARO I SERERQGKKOT SRVELVKFKPKAT WO 03/ 066824

oKL VARSBIE C B RS S A T AR A CPa B ERFE o

CEEFIYG@@EGA@EEFEﬁiffikk&&ﬂﬁﬁATidiﬂAGd @TN@TGEEUKEGE&TGGDGAGassette of
PDB2300X1L with 2xGS |inkers ! gt atc tgaaag

t
cgaaaa§§§§A§€?§§c%%@%?%%@%%Q%E%QFTTCQQﬁWACACC%é%a gSQF agagat ggac

gagaaa@@q@T@ﬂﬂggaQ@mc@@m&m@mwgé@&Ac@A aaagaskeat ctatcgcaga
t aagacaat ¢ aaccctcat G GCGCCt ccaa ccaccatccg Narl 181 cact agggac

caAGCGGTAGCRAREGH Tﬁ@ﬁ%@%t@@w&mmgﬁm%ﬁw . NgoM V 241

933393%&%@??{?&@%8&?@@?&?}?C@ﬁ{é z&?iafisggx%f:%?r ahagghegccttt 301

t aagaggctt gaacact gcaitgcacc cgacaaatca gccac aact acgaggt cac
GCCAGTAAGT GACAGAGTCA CCAAATGCTG CACAGAATCC TTGGTGAACA
GGCGACCATG CTTTTCAGCT CTGGAAGTCG ATGAAACATA CGTTCCCAAA
GAGTTTAATG CTGAAACATT CACCTTCCAT GCAGATATAT GCACACTTTC
TGAGAAGGAG AGACAAATCA AGAAACAAAC TGCACTTGTT GAGCTCGTGA
AACACAAGCC CAAGGCAACA AAAGAGCAAC TGAAAGCTGT TATGGATGAT
TTCGCAGCTT TTGTAGAGAA GTGCTGCAAG GCTGACGATA AGGAGACCTG
CTTTGCCGAG GAGGGTAAAA AACTTGTTGC TGCAAGTCAA GCTGCCTITAG
GCTTAGGTGG TTCTGGTGGT TCCGGTGGTT CTGGTGGATC CGGTGGTGAA
GCCTGTAACT TGCCAATTGT TAGAGGTCCA TGTATTGCTT TCTTCCCAAG
ATGGGCTTTC GATGCTGTTA AGGGTAAGTG TGTITTTGTTC CCATATGGTG
GTTGTCAAGG TAACGGTAAC AAGTTCTACT CTGAAAAGGA ATGTAGAGAA
TACTGTGGTG TTCCA (SEQ ID NO:__ )
Table 17 Amino acid sequence of the C-terminal
albumin-(GGS),GG-DX-890 fusion protein
DAHKSEVAHR FKDLGEENFK ALVLIAFAQY LQQCPFEDHV KLVNEVTEFA KTCVADESAE
NCDKSLHTLF GDKLCTVATL RETYGEMADC CAKQEPERNE CFLQHKDDNP NLPRLVRPEV
DVMCTAFHDN EETFLKKYLY EIARRHPYFY APELLFFAKR YKAAFTECCQ AADKAACLLP
KLDELRDEGK ASSAKQRLKC ASLQKFGERA FKAWAVARLS QRFPKAEFAE VSKLVIDLTK
VHTECCHGDL LECADDRADL AKYICENQDS ISSKLKECCE KPLLEKSHCI AEVENDEMPA
DLPSLAADFV ESKDVCKNYA EAKDVFLGMF LYEYARRHPD YSVVLLLRLA KTYETTLEKC
CAAADPHECY AKVFDEFKPL VEEPQNLIKQ NCELFEQLGE YKFQNALLVR YTKKVPQVST
PTLVEVSRNL GKVGSKCCKH PEAKRMPCAE DYLSVVLNQL CVLHEKTPVS DRVTKCCTES
LVNRRPCFSA LEVDETYVPK EFNAETFTFH ADICTLSEKE RQIKKQTALV ELVKHKPKAT
KEQLKAVMDD FAAFVEKCCK ADDKETCFAE EGKKLVAASQ AALGLGGSGG SGGSGGSGGE
ACNLPIVRGP CIAFFPRWAF DAVKGKCVLF PYGGCQGNGN KFYSEKECREY CGVP

(SEQ ID NO:_ )



361 ggacacatat accaatagtt aaaaattaca tatactctat atagcacagt agtgtgataa 421
at aaaaaatt ttgccaagac ttttttaaaC TGCACccgac agatcaggtc tgtgcctact Bsgl. ..

481 at gcawotoavegge£cggggt ¢ ccgggaggag aaaaaacgag ggct gggaaCogtSovopesga 541
ctttaaacgc tccgggttag cagagtaGCA gggctt TCGy ctttggaaat ttaggtgact Bcgl
......... 601 t gt t gaaaaa gcaaaatttg.-ggctcagtaa tgCCActgca gTGcttatc

acgcCapgie 18! DRA &ﬂuence of the NPt%Hmnal fﬁ@-ﬁcﬂﬁﬂﬂmkg cBfAggggcaa acacacccge
gat aadgagc gcgat ga aaglgg ccaatgttac gtcccgttat attggagttc
ttccca”e%aTCéﬁm Aagc Aflll. 781 ttcatcgcca at aaaaaaac

T@ﬁ t aagcaaag HindlIl (2/2) 1234567 89 10 11 12 13
14 15 %%3&3&—@&%98 LFLFSS 829 atg aag tgg gtt ttc atc gtc tcc
att tt’Ij.‘Tt'I:’I‘Ctt'@thGCTCI:’I’(td&AG.GSOJT ARC IRRGE@I 22 23 24 25 26 27 28 29 30 A

YSRSLDKRGGSGGS 874 t t AGA TCT ttg gat aag aga ggt
GA TEEGotCYgrCh &CT gt | CAC éé%gAéAsﬁé%zﬁéé 34 35 36 37 38 39 40 41 .42

43 44 Apc & A€ Bré &£& ek tAK fud chc U 9ot ggt tot ggt ggt tcc ggt
ggt gac get cac aag tcc gaa gtc 46 47 48 49 50 51 52 53 54 55 56 57 58 59
60 A HRFIK TAC GE GN TCK GG CEHAREtCAINC CGG Ttc aag gaC CTA G& gag

gaa aag, it e . MO 03/ 066824 PCT/ US03/ 03616 - 82
23% 60 nt o 2PLA%tal (Hor AORL cpe AN Hhar a0 DO, ODOD2T AOYLQOQOCPEFE
1009 (AAGtATG arGT gRCT t AGA gBAC (ZGT tGEA I TCC catSE@alD o cca Xtc gaa 76 77 78
79 808182 83 84 85 86 87 83 89 90 DHVKLVNEVTEFAKT 105

93 9%@%§9amt f%o ng‘%ﬁﬁat 33849?8;& get aag act BngBl.. 91 92

DX—88—(GGS)4GG-albumm fusion coding region
GAA GCT ATG CAC TCT TTC TGT GCT TTC AAG GCT GAC GAC GGT CCG

TGC AGA GCT GCT CAC CCA AGA TGG TTC TTC AAC ATC TTC ACG CGA
CAA TGC GAG GAG TTC ATC TAC GGT GGT TGT GAG GGT AAC CAA AAC
AGA TTC GAG TCT CTA GAG GAG TGT AAG AAG ATG TGT ACT AGA GAC GGT
GGATCC
GGTGGTTCCGGTGGTTCTGGTGGTTCCGGTGGTGACGCTCACAAGTCCGAAGTCGCTCACCGGT
TCAAGGACCTAGGTGAGGAAAACTTCAAGGCTTTGGTCTTGATCGCTTTCGCTCAATACTTGCA
ACAATGTCCATTCGAAGATCACGTCAAGTTGGTCAACGAAGTTACCGAATTCGCTAAGACTTGT
GTTGCTGACGAATCTGCTGARAACTGTGACAAGTCCTTGCACACCTTGTTCGGTGATAAGTTGT
GTACTGTTGCTACCTTGAGAGAAACCTACGGTGAAATGGCTGACTGTTGTGCTAAGCAAGAACC
AGAAAGAAACGAATGTTTCTTGCAACACAAGGACGACAACCCAAACTTGCCAAGATTGGTTAGA
CCAGAAGTTGACGTCATGTGTACTGCTTTCCACGACAACGAAGAAACCTTCTTGAAGAAGTACT
TGTACGAAATTGCTAGAAGACACCCATACTTCTACGCTCCAGAATTGTTGTTCTTCGCTAAGAG
ATACAAGGCTGCTTTCACCGAATGTTGTCAAGCTGCTGATAAGGCTGCTTGTTTGTTGCCAAAG
TTGGATGAATTGAGAGACGAAGGTAAGGCTTCTTCCGCTAAGCAAAGATTGAAGTGTGCTTCCT
TGCAAAAGTTCGGTGAAAGAGCTTTCAAGGCTTGGGCTGTCGCTAGATTGTCTCAAAGATTCCC
AAAGGCTGAATTCGCTGAAGTTTCTAAGTTGGTTACTGACTTGACTAAGGTTCACACTGAATGT
TGTCACGGTGACTTGTTGGAATGTGCTGATGACAGAGCTGACTTGGCTAAGTACATCTGTGAAA
ACCAAGACTCTATCTCTTCCAAGTTGAAGGAATGTTGTGAAAAGCCATTGTTGGAAAAGTCTCA
CTGTATTGCTGAAGTTGAAAACGATGAAATGCCAGCTGACTTGCCATCTTTGGCTGCTGACTTC
GTTGAATCTAAGGACGTTTGTAAGAACTACGCTGAAGCTAAGGACGTCTTCTTGGGTATGTTCT
TGTACGAATACGCTAGAAGACACCCAGACTACTCCGTTGTCTTGTTGTTGAGATTGGCTAAGAC
CTACGAAACTACCTTGGAAAAGTGTTGTGCTGCTGCTGACCCACACGAATGTTACGCTAAGGTT



cCvVv
gac
120
act
133
gac t
146
ttc
159
ttg
172
cac
182
P E
ttc
A A
caa
KA
gat
240
caa
253
aga
266
aga
279

ADESAENCDKSLH 1099 tgt gtt get gac gaa tct get gaa aac tgt
aag tcc ttg cac 106 107 108 109 110 111 112 113 114 115 116 117 118 119
T LWwo@3sds2d C TV ATL RE 1144 acc ttg ttc ggt @at/(magodsig t gt
gtt get acc ttg aga gaa 121 122 123 124 125 126 127 128 129 130 131 132
134 135 TYGEMADCCAKQFEPE 1189 acc tac ggt gaa atg get
et aa caa a cca gaa 137 138 139 140 141 142 143 144 145
Arre i raRa T S SR A B AR RSN R n gl N S i
ttg: SAACAROTAIOTEROr AN PR @OAMRE THeTEBETHRAN RSN PANRIREA 5T 158
160 161 162 163 164 165 PRL VRPEVDVMCTAF 1279 cca aga

gtACA§§TGE@C@@@C@ﬁ&cEEEGQﬁTGAﬁQ$Gm@EA§6AA§§EGGGEA&GGT@@GTI@EM%$@GE70 171
B e e e D e S
18MT&‘GT@@@T@B’ﬁGdﬁGﬂmmC(Q{ET@‘ETEQE‘A&Q@Tﬂ:QéCAQETGM@TRTG}B\:DC FYA

LLFF 1369 tac ttc t ttg ttg tt
o8 TTGPTIBACAGIAGRG L B3 IS DUH RS TSG8 SBAADBBAREG AR v K

F CEEh @R T34 hh&AQERA LS tgt
getTrTgétgc% g g chgﬁ%lS 216 2]#71\%%18 2]?%%%‘%%@%%1 22%@,223 22%1]%25 D

A GTBAGAPGKAAAQEGCITTGQTTGAEEIQﬁﬂC AAEGPGAACEERAAGECTAGTARGCRAGAAET t
38 339

R e S R e SRR R gy T e

agaCEEgTaagGCgGAE@AAGGTA&EWAGEEGGN@EGEG@T@@ECEAGCQG@TﬂﬂeGQ@ET@50 251 252
254 255 L QKFGERAFKAWAVA 1549 ttg caa aag ttc ggt gaa
gefSEQCcIRAMPyet tlyg get gtc get 256 257 258 259 260 261 262 263 264 265
267 268 269 270 RLSQRFPKAEFAEVS 1594 aga ttg tct caa

S0 RN ALty e eLygaa ott tct 271 272 273 274 275 276 277 278
V' T D

LTKVHTECCH

CLLPKLDELR
EFAEVSKLVT
ECCEKPLLEK
LGMFLYEYAR
FKPLVEEPQN
SRNLGKVGSK
CTESLVNRRP
TALVELVKHK

EAMHSFCAFK
EECKKMCTRD
FAQYLQQCPF
VATLRETYGE
FHDNEETFLK

ADDGPCRAAH
GGSGGSGGSG
EDHVKLVNEV
MADCCAKQEP
KYLYETARRH
DEGKASSAKQ
DLTKVHTECC
SHCIAEVEND
RHPDYSVVLL
LIKONCELFE
CCKHPEAKRM
CFSALEVDET
PKATKEH

(SEQ ID NO:

PRWFFNIFTR
GSGGDAHKSE
TEFAKTCVAD
ERNECFLQHK
PYFYAPELLF
RLKCASLQKF
HGDLLECADD
EMPADLPSLA
LRLAKTYETT
QLGEYKFQNA
PCAEDYLSVV
YVPKEFNAET

QCEEFIYGGC
VAHRFKDLGE
ESAENCDKSL
DDNPNLPRLV
FAKRYKAAFT
GERAFKAWAV
RADLAKYICE
ADFVESKDVC
LEKCCAAADP
LLVRYTKKVP
LNQLCVLHEK
FTFHADICTL

)

EGNQNRFESL
ENFKALVLIA
HTLFGDKLCT
RPEVDVMCTA
ECCQAADKAA
ARLSQRFPKA
NQDSISSKLK
KNYAEAKDVF
HECYAKVFDE
QVSTPTLVEV
TPVSDRVTKC
SEKERQIKKQ

Table 21: DNA sequence of the C-terminal BamHI-HindIII DX-88 cDNA

GGA TCC

GGT

GGT

GAA GCT

ATG CAC

TCT
CCG
TTC

TTC TGT GCT TTC AAG GCT GAC GAC GGT

TGC AGA GCT GCT CAC CCA AGA TGG TTC

TGC GAG GAG
GGT AAC CAA

AAC ATC TTC ACG

GGT
TCT

CGA CAA

TTC ATC TAC GGT TGT GAG

AAC AGA TTC GAG CTA GAG GAG TGT AAG

AAG ATG TGT ACT AGA GAC



WO 03/ 066824 PCT/ US03/03616 -83 1639 aag ttg gtt act gac ttg act aag
gtt'cac act gaa tgt tgt cac 286 287 288 289 290 291 292 293 294 295 296
297 298 28003065825 DL L ECADDRADL A K 1684 ggt gacTiusgs3/biegs gaa t gt
get gat gac aga get gac ttg get aag 301 302 303 304 305 306 307 308 309
310 311 312 313 314 315 Y | CEN Q SI SSKLKEJ1729 tac atc tgt gaa

aac ca ac tct atC T %%g ttg @dg gaa Earl.... 316 317 318 319 320
321 32%82@%2%073‘2% 3 %E%z%D 320 B30 CCEKPLLEKSHCI AE 1774

tgt tgt gaa aag cca ttg ttg gaa aag tct cac tgt att get gaa 331 332 333
334 33’{’a§}%@23?[—fsﬁ3@é§&§éﬂp3é§8 342 343 344 345 VENDEMPADLPSLA
A 181 gaa aac gat gaa atg cCA CGCT Gac ttg cca tct ttg get get

Pvul I . gat326a3qacsa893i9t39®935qt35QtS%Qt3699355t3§€a35¥t3B89359a360 DFV

tE a(? ? ég(a§ ge%'ageﬁ\tgé\a%a@gée A é}é %{%6%%6%8{%681@%7%@% %5%759%726137261375

K D V ettt Gagll Eay YgE ¥cA &R gdd0§akagagagtgtgadtctétgtgghatgaatc ttg tac
gaa tacbg aga_aga 376 377 378 379 380 381 382 383 384 385 386 387 388 389
390 899thEtL9EaRaﬁaAaRaTt959%ﬁtc%‘&tcﬁﬁt gdRIt HEatBCt e gtc ttg

ttg ttga8gdg t; YQagehaéagcécét§9éa§93c§9§t§9'6t§9§%§9§a393a§9§t§9199600 401 402
403 404 405 ETTLEKCCAAADPH 19 tac gaa act acc ttg gaa

aag tgﬁcagst‘gegcge@cget:t‘ga@%caaéa@cqoeamogguogaaoetgmcm19aq1t29<413 414 415

416 41zg61§cﬁlgaé2gaaE\g§aYcé‘téé{?fagaliagt%gizﬁé{i%t 6688y Gt ac get

aag gtt~ttc gat gaa ttT aag ¢ 426 427 428
429 438a43¢ah3gadlgdad3dcd3bacEobe ik Loga Kt NgGyFatia FeEa @ag08et gaa cca

TG_ATC Aa Lt Bl 436 437 438
439 448°545594359439529°% 4§°§4%tg4‘ia§4§ai4%a g%agﬁgﬁﬁEg‘%aKtFtcﬂxﬁA LLVR

Y T aaa aaa tac tta tat att gcc aga aga cat cct tac ttt tat
gcc ccg gaa ctc ctt tte ttt get aaa agg tat aaa gct get ttt
aca gaa tgt tgc caa gct gct gat aaa gct gee tge ctg ttg cca
aag ctc gat gaa ctt cgg gat gaa ggg aag gct tcg tet gec aaa
cag aga ctc aag tgt gcc agt ctc caa aaa ttt gga gaa aga gct
ttc aaa gca tgg gca gta gct cgc ctg agc cag aga ttt ccce aaa
gct gag ttt gca gaa gtt tcec aag tta gtg aca gat ctt acc aaa
gtc cac acg gaa tgc tgc cat gga gat ctg ctt gaa tgt gct gat
gac agg gcg gac ctt gec aag tat atc tgt gaa aat caa gat tecg
atc tcc agt aaa ctg aag gaa tgc tgt gaa aaa cct ctg ttg gaa
aaa tcc cac tgce att gec gaa gtg gaa aat gat gag atg cct gct
gac ttg cct tca tta gct get gat ttt gtt gaa agt aag gat gtt
tgc aaa aac tat gct gag gca aag gat gtc tte ctg ggc atg ttt
ttg tat gaa tat gca aga agg cat cct gat tac tet gtc gtg ctg
ctg ctg aga ctt gcc aag aca tat gaa acc act cta gag aag tgc
tgt gcc gct geca gat cct cat gaa tgce tat gcc aaa gtg ttc gat
gaa ttt aaa cct ctt gtg gaa gag cct cag aat tta atc aaa caa
aat tgt gag ctt ttt gag cag ctt gga gag tac aaa ttc cag aat
gcg cta tta gtt cgt tac acc aag aaa gta ccc caa gtg tca act
cca act ctt gta gag gtc tca aga aac cta gga aaa gtg ggc agc
aaa tgt tgt aaa cat cct gaa gca aaa aga atg ccc tgt gca gaa

gac tat cta tcc gtg gtc ctg aac cag tta tgt gtg ttg cat gag



2134 ttg ggt gaa tac aag ttc caa aac get ttg ttg gtt aga tac act 451 452
453 454 455 456 457 458 459 460 461 462 463 464 465 KKV PQVSTPTL
VEVS WbOMemy aag gtc cca caa gtc tCC Acc cca act t TGrGrwusgaasens c TCT
Xem .. 466 467 468 469 470 471 472 473 474 475 476 477 478
479 480 R N L GKVGSKCCKHP 2224 AGA aac ttg ggt aag gtc ggt

tct aag tgt tgt aag cac cca gaa 481 487 483 484 485 486 487 488 489 490 491
492 49 aﬂgacag%ca IS Fé‘% ¥ AP IV 12E \Pf\ﬁ Ltg‘zzz‘%ﬁaC RT3 S &GE ATG Cea

tgt getrgagcgahat 4 C& Qtt? ttcttee &%Aa U3/ Q3616 - 84-
Bsni . ga§6§49a7 Zé% 500 501 502 503 5 4 505 5 %%r 508 509 510 N QL

C V L BCE KaT PtV SO aaa 2349 bht ?ah 9¢ly g@% 2 FEY 2@€ Haa WG ACC cca

516 s18°opeEatarite el Pbiate oo M S A b Bs0 01 ¢ A

aaG TGtahghcachcgaett citt t gaSTdt AAGrggaaageac caad gtcc nadl geca.aca Hpal . ..

526 527 528 529 530 531 532 533 534 535 536 537 538 539 540 F S AL EVDE
T Y V P2R 83§ C2309tF123% c¥CHePttt §rFa ETIRBA GaCAEtatt yt¥tEca aag GAA
TTC Sﬁh%l aa Sééc Ségc 5é§ 5%ét 5§§c 548t 5&3 S48 548c 58§ 58dt S§dc o3y 554 555 N

AET aac ge gaa act tic acc itc cac get GAT
ATC tggaacggttgaac@aaE@bF&gtt5g§t59¢a55Bt5%@a55©t5%q05€235%305%qa565 566

567 568 69 57 4 g gaa aga caa
at t 9§ 9B 8ck e ge’%’g?%éﬁt?g‘égﬁ%tp%}’%ﬁg‘sﬁg% e B 599 9% 59 e 7o
580 58GA§82c583T58@A68ﬁCTVTKCFEETPGETAETCKAEGCBCTKGACVGAQ5GGT9¢©Gaag cac
aag cca aa et _act aa aa caa ttg aa et _gtc 586 K8 8 8 90 591 592
593 5ggGgggGgggcg9§C§9§A§9§C%06GA %GG %Tg TTg AAC ATé %Té ECé 8&&

CAA TGC GAG GAG TTC ATC TAC GGT GGT TGT GAG GGT AAC CAA AAC

AGA TTC GAG TCT CTA GAG GAG TGT AAG AAG ATG TGT ACT AGA GAC

(SEQ ID NO: )

Table 23: AA sequence of mature protein encoded in Table 22
DAHKSEVAHRFKDLGEENFKALVLIAFAQY

LQQCPFEDHVKLVNEVTEFAKTCVADESAE
NCDKSLHTLFGDKLCTVATLRETYGEMADC
CAKQEPERNECFLQHKDDNPNLPRLVRPEV
DVMCTAFHDNEETFLKKYLYEIARRHPYFY
APELLFFAKRYKAAFTECCQAADKAACLLP
KLDELRDEGKASSAKQRLKCASLQKFGERA
FKAWAVARLSQRFPKAEFAEVSKLVTDLTK
VHTECCHGDLLECADDRADLAKYICENQDS
ISSKLKECCEKPLLEKSHCIAEVENDEMPA
DLPSLAADFVESKDVCKNYAEAKDVFLGMF
LYEYARRHPDYSVVLLLRLAKTYETTLEKC
CAAADPHECYAKVFDEFKPLVEEPONLIKQ
NCELFEQLGEYKFQONALLVRYTKKVPQVST
PTLVEVSRNLGKVGSKCCKHPEAKRMPCAE
DYLSVVLNQLCVLHEKTPVSDRVTKCCTES
LVNRRPCFSALEVDETYVPKEFNAETFTFH
ADICTLSEKERQIKKQTALVELVKHKPKAT



MDDFAAFVEKCCKAD 2584 atg gat gat ttc get get ttc gtt gaa aag
tgt tgt aag get gat 601 602 603 604 605 606 607 608 609 610 611 612 613 614
615 D KWwob3@eds2A E E GK KL VA 2629 gat aag gaa act wPrgu/usigoyged gaa
gaa ggt aag aag ttg gtc get 616 617 618 619 620 621 622 623 624 625 626 627
628 629 630 ASQAALGLGGSGGS G 2674 get tcc caa get gCC TTA
G&c tta ggt ggt tct ggt ggt tcc ggt -8su36l... 631 632 633 634 635 636 637
638 CGBQGK&EVMDPFEARVERIOKFGPKETCFEGA ggt tcc ggt GGI ACC taa t AA GCTTa
attctt p HndlIl(2/2) 2764 tttatgattt

ttatta FggLX&%gg‘%‘ﬁqﬁegggggga%ggsg{; ATACaa attttaaagt Psil... BstZ17I
2824 gaMHEFCAPHADDGPERAAHPGREBBHIFTRQA ttcttgagta actctttcct gtaggtcagg

2884 ttgctttctc aqggtatagca tgaggtcgct cttattgacc acacctctac cgGCATGCcg
Sphl..ngﬁﬁféﬁﬁgﬁgg@HBF 1999 Cﬁ@é&catttc acccaattgt agatatgcta

actcca L D384 tgaghtgatg aatctcggtg tgtattttat gtcctcagag gacaacacct
gtcg Ogh—rrcrg
i85-

gttgta
PCT/ US03/ 03616

ccaca cggat CGCGG CCGC Not |
ID3NO.:
JB23(]

WO 03/ 066824

Tabl e 26: Nod cassette of pDB2300X2 with
DX890( Liak t1 Cass dvi Sdinketts DX890 1 GCGGCCGCece

gt aat g¢ggt at cgt gaaag cgaaaaaaaa actaacagta gataagacag Notl.... 61

at agacagat 1agagetggre §agaaesRge: GRHLI033haA0940330aE 18023 0aRA0ag 121
aaagactcat ctsdtegcaga taagacaatc aaccctcat G GCGCCt ccaa ccaccatccg Narl. ..
181 cact a%ggac caAGCECTcg caccgttagc aacgcttgac tcacaaacca act GCCGGCt

Af el .. Ngo¥ \atagadqaggiazqpegesdacgesaat 9 gr¥nrEItHAaYY agerdsgaas acgt ct
gct cgect t122 Sﬁfgf‘%fef@ég‘g‘iﬁtfg?ﬂagé%&géﬁ?zggéﬁcﬁ SRC CHaTHaatT £ EACERact
acgaggtcac 361 ggacacatat accaatagtt aaaaattaca tatactctat at agcacagt

agtgﬁ:gateﬁ%l cactagggac caAGCGCTcg caccgttagc aacgcttgac tcacaaacca actGCCGGCt
! AfelI.. NgoMIV
!
241 gaaagagctt gtgcaatggg agtgccaatt caaaggagcc gaatacgtet gectegecttt
301 taagaggctt tttgaacact gcattgcacc cgacaaatca gccactaact acgaggtcac
361 ggacacatat accaatagtt aaaaattaca tatactctat atagcacagt agtgtgataa
421 ataaaaaatt ttgccaagac ttttttaaaC TGCACccgac agatcaggtc tgtgcctact
! BsgI...
!
481 atgcacttat gccecggggtc ccgggaggag aaaaaacgag ggctgggaaa tgtccgtgga
541 ctttaaacgc tccgggttag cagagtaGCA gggcttTCGg ctttggaaat ttaggtgact
! BegIl...vuienn
!
601 tgttgaaaaa gcaaaatttg ggctcagtaa tgCCActgca gTGGecttatc acgccaggac
! BstXI........
! PStI...
!
661 tgcgggagtg gcgggggcaa acacacccgce gataaagagce gcgatgaata taaaaggggg
721 ccaatgttac gtccecgttat attggagttc ttcccataca aaCTTAAGag tccaattagce
! AfITII.
!
781 ttcatcgcca ataaaaaaac AAGCTTaacc taattctaac aagcaaag
! HindIII (1/2)
!
! 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
! M K W \Y F I \ S I L F L F S S
829 atg aag tgg gtt ttc atc gtc tcc att ttg ttc ttg ttc tcc tct
!
! 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
! A Y S R S L D K R G G S G G S
874 gct tac tct AGA TCT ttg gat aag aga ggt GGA TCC ggt ggt tcc
! BglII.. BamHI. .
!
! 31 32 33 34 35 36 37 38 39 40 41 .42 43 44 45
! G G s G G S G G D A H K s E v
919 ggt ggt tct ggt ggt tcc ggt ggt gac gect cac aag tce gaa gtc
!
! 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60
! A H R F K D L G E E N F K A L
964 gct cAC CGG Ttc aag gaC CTA GGt gag gaa aac ttc aag gct ttg
! Agel.... AvrII...



421 ataaaaaatt ttgccaagac ttttttaaaC TGCACccgac agatcaggtc tgtgcctact

Bsgl... 481 atgcacttat gcccggggtc ccgggaggag aaaaaacgag ggct gggaaa

t gt ccgt gogwo 034dsses t t aaacgc tccgggttag cagagt aGCA gggct t TCEgTaishy/apgaaat
ttaggtgact Bcgl ......... 601 tgttgaaaaa gcaaaatttg ggctcagtaa tgCCActgca
gTGttatc acgccaggac BstXl ........ PStl... 661 tgcgggagtg gcgggggcaa
acacacccgc gat aaagagc gcgat gaata taa'aszgg’gggg 721 ccaatgttac gtcccgttat
attggagttc ttcccataca aaCTTAAGag tccaattagc _Afl II 781 ttcatc cca

at aaaagaac AAGSTTaHcc t agft c’a g aegéca@eagLs H|7ﬂd sequence
"""" 1405, K g aff gef fEC BFE Can te B cak Gade 10 11 12 13
14 15 ! 9 g F'L F S S 829 atg aag gg gtt ttqc atc gtc tcc
att ttg ttc ttgette tee tet soS ghalsaseguence ss- -g6--87 - 88- -89 -96 - >
DX-8904------- D----v 16 174 18v19n20 21 22 23 24 265 268 2%k 28729 30 AY S

R S L D WsR E datCa¢ ETP a8g4tigrutt aact gda AGA aF€Toaat gtgarctazag aga gaa gcc tgt
aac ttg cca BgllIBuwBIxbal...(1/2) DX890
continbed------------c-mo e 32 33 34 35 36 37
38 39 40 41 .4FMPuaA5>* 1PV Fop ¢ FRR PR A%°|% ?éql Tt gtt aga

6

t a t t / / US03/ 03616
99t oca o aliziel, Es_ﬁ?_eta%?ga?a??se%_%;_%_ et ok codN0a05/ 086624 RCT/ US03/ 036

49 50 51 52 53034165156 9% S 391 6Q2 D3A1Ve K16 iV luik Povi6» G C 964 gat
get gttt aag ggtr aap tgt @it mtgktta CCA tat ggT & Ttgtt REIME.........

Ndel . . . .1D34890azohtd wbedst-gat aag -ttg- tgt act gtt-gct acc.-ttg-aga gaa----- 61 62
63646566676869707172737475 QGNGNKFYSEKECRE
121 122 123 124 126 127 128 129 130 13 133 134 135

! T Y G E M A D C Cc A K Q E P E
1189 acc tac ggt gaa atg gct gac tgt tgt gct aag caa gaa cca dgaa

! 136 137 138 139 140 141 142 143 144 145 146 147 148 149 150
! R N E C F L Q H K D D N P N L
1234 aga aac gaa tgt ttc ttg caa cac aag gac gac aac cca aac ttg

! 151 152 153 154 155 156 157 158 159 160 161 162 163 164 165
! P R L \Y R P E \Y D \Y M c T A F
1279 cca aga ttg gtt aga cca gaa gtt gac gtc atg tgt act gct ttc

! 166 167 168 169 170 171 172 173 174 175 176 177 178 179 180

! H D N E E T F L K K Y L Y E I

1324 cac gac aac gaa gaa acc ttc ttg aag aAG TAC Ttg tac gaa att
Scal....

]

!

! 181 182 183 184 185 186 187 188 189 190 191 192 193 194 195

! A R R H P Y F Y A P E L L F F
1369 gct aga aga cac cca tac tte tac gect cca gaa ttg ttg ttc tte

! 196 197 198 199 200 201 202 203 204 205 206 207 208 205 210
! A K R Y K A A F T E c C Q A A
1414 gct aag aga tac aag gct gct ttc acc gaa tgt tgt caa gect get

! 211 212 213 214 215 216 217 218 219 220 221 222 223 224 225
! D K A A c L L P K L D E L R D
1459 gat aag gct gct tgt ttg ttg cca aag ttg gat gaa ttg aga gac

! 226 227 228 229 230 231 232 233 234 235 236 237 238 239 240
! E G K A S S A K 0 R L K c A S
1504 gaa ggt aag gct tct tcc gct aag caa aga ttg aag tgt gct tcc

! 241 242 243 244 245 246 247 248 249 250 251 252 253 254 255
! L Q K F G E R A F K A W A v A
1549 ttg caa aag ttc ggt gaa aga gct ttc aag get ktgg gct gtc gct

! 256 257 258 259 260 261 262 263 264 265 266 267 268 269 270
! R L S Q R F P K A E F A E v S
1594 aga ttg tct caa aga ttc cca aag gct gaa ttc gct gaa gtt tet

! 271 272 273 274 275 276 277 278 279 280 281 282 283 284 285
! K L v T D L T K v H T B C c H



1009 caa ggt aac ggt aac aag ttc tac tct gaa aag gaa tgt aga gaa DX890

continued---> Linker---------------oomomo- 76 77 78 79 80 81 82
83 84 85 W0 MBNH@&2489 90 YCGVPGGSGGSGGSG 10an3mm6ggt gtt
cca ggt GGA TCC ggt ggt tcc ggt ggt tct ggt BanHi. Li nker -------

rHA- - - - ---------- > to residue 679 98392 93 94 95 96 97 98 99 100 101 102
103 104 1585 Gad tog@d2 Act dacStty YA ddgRydr «d®Wtggda t6€ @@t cQYt gac get
cac aag tcc gaa gtc get cAC CGG Ttc Agel.... 106 107 108 109 110 ill 112

113 114 115 1266 2B7 28832892 R902891 ROD A93Q R E9N PP6K29Y 9%/ 299308 1144 aag gaC
CTA G& %ag gad ad& thc hagfgetCtt§ gfc tRg Btc’igetd Abrlk . K121 122 123
124 125 P8& 139t BPS 190 T3 (Pa£3891 99t P38 934 9RFCE I O*FY AICEGAIC P F E D H

V K 1189 ttc get g t GTC aag
BrgBl ., 136 f%? 1‘;%8?2[333815(2%125? iﬁ?aﬁgﬁ §°f4§?‘1 1%% ig% J}EAS 49 150 L V N
EVT Efné\ Kede Ge¥ AytDgdd 3t Lih GhE &%Ca&a%cﬁtﬁccag dalgCqdel aag act
tgt gtt get gac 151 155 153 154 155 156 Xa¢1158 15 16 161° 162 163 164
165 EESAENCDKSLHTLF G1279 gaa tct get gaa aac tgt gac aag tcc
ttg cat acc tBEetIe YUt 3126801671 363 3837029 3R61T2 378 3LP4A33W75 176 177
178 179 180 DCK I€CH VKA P L R ELT ¥ G¥ 1824 Hgat€ aag tgt;g tHt act gtt get
acc ttg Hd4 gdgtd4@E ¥t 2§9t°Gahto 189 IP8223BECY 84 C1B% £86 IFE793F88 189 190
191 192 193 1 3 { gac tgt tgt
190,133 M A0 SO K0 ERE RNE G ggaz 4,980,

get aag caa 202 203
204 205 126 zg,zt 24;% i gaaogaa a.Lg oH d@TDsg M Nalc Rek Qlcldohd ttc ttg caa
cac aag gac gac aac cca aac ttg ccavaga.ttg gtt 211 21 213 214 215 216
217 218 219 220 221 222 223 224 225 RPEVDVMCTAFHDNE 1459 aga
cca gaa gtt gadégrid g 3eft3RCcBSYSb2tIS3 eTC 3gac3géa@3"gé§8 %263?27 228 229

230 231 232 233 234 285 B36 237¥238 239 20 X
1864 gac ttc gtt gaa tct aag gac gtt tgt aag aac tac gct gaa gct

! 361 362 363 364 365 366 367 368 369 370 371 372 373 374 375
! K D v F L G M F L Y E Y A R R
1909 aag gac gtc ttc ttg ggt atg ttc ttg tac gaa tac gct aga aga

! 376 377 378 379 380 381 382 383 384 385 386 387 388 389 390
! H P D Y S \Y \Y% L L L R L A K T
1954 cac cca gac tac tcc gtt gtc ttg ttg ttg aga ttg gct aag acc

! 391 392 393 394 395 396 397 398 395 400 401 402 403 404 405
! Y E T T L E K C C A A A D P H
1999 tac gaa act acc ttg gaa aag tgt tgt gct gct gct gac cca cac

! 406 407 408 409 410 411 412 413 414 415 416 417 418 419 420
! E C Y A K v F D E F K p L A% E
2044 gaa tgt tac gct aag gtt ttc gat gaa ttc aag cca ttg gtc gaa

} 421 422 423 424 425 426 427 428 429 430 431 432 433 434 435

! E P Q N L I K Q N c E L F E Q

2089 gaa cca caa aac tTG ATC Aag caa aac tgt gaa ttg ttc gaa caa
BelI. ...

436 437 438 439 440 441 442 443 444 445 446 447 448 449 450
L G E Y K F Q N A L L v R Y T
2134 ttg ggt gaa tac aag ttc caa aac gct ttg ttg gtt aga tac act

! 451 452 453 454 455 456 457 458 459 460 461 462 463 464 465
! K K v P Q v S T P T L \Y E v S
2179 aag aag gtc cca caa gtc tCC Acc cca act tTG Gtt gaa gtc TCT

466 467 468 469 470 471 472 473 474 475 476 477 478 479 480
R N L G K v G S K C c K H P E
2224 AGA aac ttg ggt aag gtc ggt tct aag tgt tgt aag cac cca gaa

! 481 482 483 484 485 486 487 488 489 490 491 492 493 494 495
! A K R M P c A E D Y L S v \Y L
2269 gct aag aGA ATG Cca tgt gct gaa gat tac ttg tcc gtc gtt ttg



ET

att
244

RY

257

A A
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315
get
328
ttc
341
gtt
354
get
367
aac
377
A E
gat

L

P

FLKKYLYEI ARRHI1504 gaa acc ttc ttg aag aAG TAC Ttg tac gaa
get aga aga cac WD 03/066824 PCT/ US03/ 03616 -87- Scal.... 241 242 243
245 %6 0346682448 249 250 251 252 253 254 255 P Y F Y #cP/usSododsié F A K
1549 cca tac ttc tac get cca gaa ttg ttg ttc ttc get aag aga tac 256
258 259 260 261 262 263 264 265 266 267 268 269 270 KAAFTECCAQ
DKAA 1594 aag _get get ttc acc®'dgaa tgt tgt caa get get gat aag get
27 272 273 274 2¥8'276° 277 278 279 280 281 282 283 284 285 CL L PK
E L R D E t ga gac gaa
aag get 28 N?Z 5%%34%59 ﬁg%ﬁ%é%%ﬁ gfg‘g%%éfggg, 258%@% 8299 300 S
K QRi1k KaechArad ktLQtheFortl 884 histgdaCsad@lbc aaQ 6PA tagadit gg-nag t gt get
ttg caa aag ttc 301 302 303 304 305 30&na07..308.309 310 311 312 313 314
GERAFKAWAVARLSQ 1729 ggt gaaiaga .get.ttc aag get tgg

gt¢ get aga ttg tct caa 316 317 318 319 320 321 322 323 324 325 326 327
329 330 RIF EXK51n 5E4I‘—"’1;& El6/587 1648 §L9 528 7524 § 512{‘ c¥cadmag get gaa
get %a gt tc¥ ak g%ivt acf 331 382 433 ”%L 33% 336 337 338 339 340
342 343 3 Dﬁ% _ fF PoE CCH G 293 899 Gac fig act aag
ca¢ act gaa fg fgt“dac ggt gac ttg ttg § " 347 348 349 350 351 352 353
355 356 3546358 358 s360530E563 AsR 433Rsds B3k AKsYs 538 439 4864 gaa tgt
gat gac aga ged gac utg getvaap tac arc tgt waar36k 362 363 364 365 366
368 889 3HMc37dt 72 3E39B/ 4TS BC ddvaQafx Sak B tScéa laall BACTTT E K 1909
cada gac tct atC TCT TCc aaga%kg-aag gaa tgt tgt gaa aag Earl ... 376
378 379 380 381 382 383 384 38% 3§7 1 £ 55 EKSHCI
VEND %4 54?t t?ggéé%lﬁég;ic? %{2 @?{ 3@% géz{g ad>ytt gaa aac
301 392 39 6.39L.3%39% 400 W1xft92560 EMPAD
SLAA ECORV.
!
! 556 557 558 559 560 561 562 563 564 565 566 567 568 569 570
! E K E R o] I K K Q T A L v E L
2494 gaa aag gaa aga caa att aag aag caa act gct ttg gtt gaa ttg
!
1 571 572 573 574 575 576 577 578 579 580 581 582 583 584 585
! v K H K P K A T K E Q L K A \Y
2539 gtc aag cac aag cca aag gct act aag gaa caa ttg aag gct gtc
!
! 586 587 588 589 590 591 592 593 594 595 596 597 598 599 600
! M D D F A A F v E K c c K A D
2584 atg gat gat ttc gct gct ttc gtt gaa aag tgt tgt aag gct gat
!
! 601 602 603 604 605 606 607 608 609 610 611 612 613 614 615
! D K E T c F A E E G K X L \Y A
2629 gat aag gaa act tgt ttc gct gaa gaa ggt aag aag ttg gtc gct
!
! 616 617 618 619 620 621 622 623 624 625 626 627 628 629 630
! A S Q A A L G L G G S G G S G
2674 gct tcc caa gct gCC TTA GGe tta ggt ggt tct ggt ggt tcc ggt
! Bsu36I...
!
! 631 632 633 634 635 636 637 638
! G S G G S G G T
2719 ggt TCC GGA ggt tcc ggt GGT ACC taa tAA GCTTa attcttatga
! BspEI.. KpnI... Stop Stop
! HindIII(2/2)
!
2764 tttatgattt ttattattaa ataagTTATA Aaaaaaataa gtGTATACaa attttaaagt
! PsiI... BstZl71
|
2824 gactcttagg ttttaaaacg aaaattctta ttcttgagta actctttcct gtaggtcagg
2884 ttgctttctc aggtatagca tgaggtcget cttattgace acacctctac cgGCATGCcg
! : SphI..
!
2944 agcaaatgcc tgcaaatcgce tccccattte acccaattgt agatatgcta actccagcaa
3004 tgagttgatg aatctcggtg tgtattttat gtcctcagag gacaacacct gttgtaatcg
3064 ttcttccaca cggatCGCGG CCGC

NotI..




1999 gaa atg cCA GCT Gac ttg cca tct ttg get get gac ttc gtt gaa Pvull...

406
Y A
gtc

407 408 409 410 411 412 413 414 415 416 417 418 419 420 S KDV CKN

E A KWwD 09066822044 tct aag gac gtt tgt aag aac tac get pPgaaAISGRO36d@Q gac
ttc 421 422 423 424 425 426 427 428 429 430 431 432 433 434 435 L G M

FLYEYARR HPDY 2089 ttg g%g atg ttc ttg tac gaa tac get aga aga
cac cca gac tac 436 437 438 439 440 I 442 443 444 445 446 447 448 449 450
SV VISERITRNOI: A KT YETT 2134 tcc gtt gtc ttg ttg ttg aga ttg get
aag acc tac gaa act acc WD 03/066824 PCH USQ3/03616—88451-452453-454
455 456 457 458 459' 460 461 462 463 464 465 LEKCCAAADPHECYA
2179 ttg gaa aag tgt tgt get get get gac cca cac gaa tgt tac get 466 467
468 462 A1 sét?t?oﬁ)ﬁ#ﬂéoﬁi@lt‘ﬁ?? 478 479 480 KV FDEFKPLVE
EPQ . al. 92 23t A%@koht 9 gt c gaa gaa cca caa aac

2 493 494 495 L |

KQNCE

L FE QL GEY 2269 tTG ATC Aag caa aac tgt gaa ttg ttc gaa caa ttg ggt

gaa tac

B&| iGCCECCaE9E HIT AT AYTFILPR0ITBG22BFI 2504 895 5869072508 509
510 K!'F QNI%FE 1_ V R YT K K V P 2314 aag ttc caa aac get ttg ttg

gtt

aga ta¢ 309 3 éﬁ% 4_5.95 £:540:3uLa 2 o2d3 2@ 521 522
523 524 512 ehebodh 57 2o23h% GadeEtead Chadbecera act
tTG G gaag C aac ttg ggt Xcm ...... NarI....... Xbal...(2/2) 526
527 528 529 530 531 532 533 534 535 536 537 538 539 540 K V G S K CCKH
P E A K RsM 2404daqmag gircCgUtegt cdccgagpdeghadayttasy teagragesd gaECEECaag aGA
ATG Bsm . 541 542 543e544 545 546 547 548 549 550 551 552N%%‘(§V554 555
th 'ab\ag E?ég :I[_QS %/ \étkgqﬁ%ala_tg%gzggdft%cggaatttg aa%gag tacg (catc tggl_:; %gt gtc gtt
301 ta gaggctt tttgaacact gcattgcacc cgacaaatca gccactaact acgaggtcac
361 ggacacatat accaatagtt aaaaattaca tatactctat atagcacagt agtgtgataa
421 ataaaaaatt ttgccaagac ttttttaaaC TGCACccgac agatcaggtc tgtgcctact
! BsgI...
1
481 atgcacttat gccecggggtc ccgggaggag aaaaaacgag ggctgggaaa tgtccgtgga
541 ctttaaacgc tccgggttag cagagtaGCA gggcttTCGg ctttggaaat ttaggtgact
! Begl.........
1
601 tgttgaaaaa gcaaaatttg ggctcagtaa tgCCActgca gTGGcttatc acgccaggac
! BstXI........
! PStI...
]
661 tgcgggagtg gegggggcaa acacacccgc gataaagage gcgatgaata taaaaggggyg
721 ccaatgttac gtcccgttat attggagttc ttcccataca aaCTTARGag tccaattage
! Af1II.
t
781 ttcatcgcca ataaaaaaac AAGCTTaacc taattctaac aagcaaag
! HindIII (1/2)
1
! Signal sequence--------=-=~--=--------e--—--o-oeoo-ooosooo-
! 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
! M K W v F I \Y% S I L F L F s S
829 atg aag tgg gtt ttc atc gtc tce att ttg ttc ttg tte tecc tct
1
! Signal sequence---------------=~--- > DX-890-------=---=-----
! 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
! A Y 8§ R 8 L D K R E A C N L P
874 gct tac tct AGA TCT ttg gat aag aga gaa gcc tgt aac ttg cca
! BglII..
! XbaI...(1/2)
!
! DX890 continued-------------=-----------------oooosoosmosos
! 31 32 33 34 35 36 37 38 39 40 41 .42 43 44 45
! I \Y R G P c I A F F P R W A F
919 att gtt aga ggt cca tgt att gct tte ttc cca aga tgg gct ttc



556 557 558 559 560 561 562 563 564 565 566 567 568 569 570 VL HEKTP
VSDRVTKC 2494 gtt ttg cac gaa aaG ACc cca GIC tct gat aga gt C ACc

aaG TG@ PsbAB/o066s24 ... Dralli...... AIWNI . ... ... 571 572 PC3IB6H0BIS 576
577 578 579 580 581 582 583 584 585 CTESLVNRRPCFSAL 2539
tgt act gaa tct ttg GIT AAC aga aga_ g(ga tgt ttc tct. get ttg Hpal. 586

587 588 589 59 391 592 593 594 595 596 597.598.599 600. EV.DE T Y V P K
EFNAET § vg GAC g3a @acts]ag,gtds C6a 3ag gaas§teoaac get gaa
act Sall. 02003 604 6Q5 606 6071.60& 609 6%0 Gl1 612c613 614 615 F
TFHA 51;4 Q;;I't beS Jetkady Bot 2039%t4t graatgt t cax tgetgdBATGATELt gt acc ttg
tcc gaa aag gaa aga EcoRV.. 616 617 618 619 620121.622-623 624 625 626
62t7 62:3 ?:[29 630 QI KKQTALVELVKHKNQ*BTM caa att aag aag caa
act get g gtt gaa ttg gtc aag cac aag 631 632 633 634 635 636 637 638 639
640 641 642 62@9@4210’645‘1343 RATKE L"K """""""" ca aag get
act aag gaa ca%tlt bt at at § 3/ 66?2[4 CT/ US03/ 03616
-89 646 24% 64%% x?. 8 (,5]aa§5 t&5§aa65§gﬁg'ﬂ @@85@59},‘3@60 AAFVE
KCCK 7 get get ttc gtt gaa aag tgt tgt aag get gat gat
aag gag act 663sdH620663ubb4 -665.1666r 667- 668-669-670-671-672-673 674 675 C
A EE GKK tsV7A AsS ¢ As02809 ¢t 88t B4gets gda dda ¢yt 8adadlaag ttg gtc
get get tcc caa get BY6 B877P673 679 680 6B1 ©$82568F 684 685 686 687 688 689
690 A LL0B | GGIIt@EL St CrIL &Fr Eﬁwﬂjc@trtﬂcci% P99 °G5t99%gt tct ggt
ggt tct ggt ggt TCC GGA ggt Bsu36Pa™ "BspElI.. 691 692 693 694 S G G T 2899
tcc ggt ACC, taa t AA GCTT%Aattcttatga

———————————————————— > to residue 679
! 91 92 93 94 95 96 97 98 99 100 101 102 103 104 105
! G S G G D A H K S E v A H R F
1099 ggt tcec ggt ggt gac gct cac aag tcc gaa gtc gct cAC CGG Ttc
AgeI....

106 107 108 109 110 111 112 113 114 115 116 117 118 119 120

K D L G E E N F K A L v L I A

1144 aag gaC CTA GGt gag gaa aac ttc aag gct ttg gtc ttg atc gct
AvrII...

121 122 123 124 125 126 127 128 129 130 131 132 133 134 135

F A Q Y L Q Q c P F E D H \ K

1189 ttc get caa tac ttg caa caa tgt cca ttc gaa gat CAC GTC aag
BmgBI. .

136 137 138 139 140 141 142 143 144 145 146 147 148 149 150
L v N E v T E F A K T c v A D
1234 ttg gtc aac gaa gtt acc gaa ttc gct aag act tgt gtt gct gac

! 151 152 153 154 155 156 157 158 159 160 161 162 163 164 165
! E S A E N C D K S L H T L F G
1279 gaa tct gct gaa aac tgt gac aag tcc ttg cac acc ttg ttc ggt

! 166 167 168 169 170 171 172 173 174 175 176 177 178 179 180
! D K L C T v A T L R E T Y G E
1324 gat aag ttg tgt act gtt gct acc ttg aga gaa acc tac ggt gaa

! 181 182 183 184 185 186 187 188 189 190 191 192 193 194 195
! M A D Cc C A K Q E P E R N E c
1369 atg gct gac tgt tgt gct aag caa gaa cca gaa aga aac gaa tgt

! 196 197 198 199 200 201 202 203 204 205 206 207 208 209 210
! F L Q H K D D N P N L P R L v
1414 ttc ttg caa cac aag gac gac aac cca aac ttg cca aga ttg gtt

! 211 212 213 214 215 216 217 218 219 220 221 222 223 224 225
! R P E v D \Y M Cc T A F H D N E
1459 aga cca gaa dgtt gac gtc atg tgt act gct ttc cac gac aac gaa

' 226 227 228 229 230 231 232 233 234 235 236 237 238 239 240
! E T F L K K Y L Y E I A R R H
1504 gaa acc ttc ttg aag ahAG TAC Ttg tac gaa att gct aga aga cac



Kpnl... Stop Stop Hindll1(2/2) 2932 tttatgattt ttattattaa ataagTTATA
Aaaaaaat aa gt GTATACaa attttaaagt Psil... BstZ17l 2992 gactcttagg
ttttaaaacyoaamedstctta ttcttgagta actctttcecct gtaggtcagg 3@8Z/usogaistd ctc
aggt at agca tgaggtcgct cttattgacc acacctctac cgGCATGCcg Sphl.. 3112
agcaaat gcc tgcaaatcgc tccccatttc accg?attgt agatatgcta actccagcaa 3172

tgagttgatg aat ctcggtg tgtattttat gtc Cagag gacaacacct gttgtaatcg 3232
ttcttccaca cggatCGCGGCCGCNotl‘:fi ..... (SEQ 1D NO Table 27: DNA to

i nsert, at Bsp é{ KRol,.Si L8 £9f Al £N6eding 9fo DX 839 2sECeEAGeEt a gt ggt ggct ¢
cggtgg_tgag gctfgcaat g ttgct tcg,t g£cogtgggectrpt geat ggeat tktttyectcg
ttgggcchtho gacgsGatCirc fdgenariaggagiestdst trCcett apggedy ghé geeaggg
caatggcaat Aaattttata gcgagaaaga gtgccgtgag tattgcggcg tcccttaata aGGTACC
(SEQ 1D NO 7Zabl2e728s how 26asz6t 2€2 ¢F3 pIOB23TV RS vls7h2E8 R6PHXT90 | DNA
sequence has SEQ BD MO F AR SéqueficeCha SED I B N& FEhzyfres * hat cut from
1 to 3 tibAks. aag getPQ¥ §F<t @CC*gaa BeMteF 1@ EC=96bt9 Y ARt PCBHdccge 2 1 3434

I Eagl Ingccg 2 2 3435 AGCY I Nael GCCggc
1 234 ' INgoM ¥ 644gE 1 ? 9\39’%3? 18 Eiﬁ%&ﬁééé/ %6%3 lziég;%l Bsgl ctgcac 1
I450 .88[%990@%9 gng% §8tt ggmlglaaCR@CXQa Lab2%ha bdistabgGBCAg 1 636
FAFL L t aag i ndl | Aagctt 2 801 3101 'Bglll Agatct 1 883%

286 287 288 289 290 291 292 293 294 295 296 297 298 299 300

! S S A K Q R L K c A s L Q K F
1684 tct tcc get aag caa aga ttg aag tgt get tcce ttg caa aag ttc

! 301 302 303 304 305 306 307 308 309 310 311 312 313 314 315
! G E R A F K A W A \Y% A R L S Q
1729 ggt gaa aga gct ttc aag get tgg gct gtc gct aga ttg tct caa

! 316 317 318 319 320 321 322 323 324 325 326 327 328 329 330
! R F P K. A E F A E v S K L \' T
1774 aga ttc cca aag gct gaa ttc gect gaa gtt tct aag ttg gtt act

! 331 332 333 334 335 336 337 338 339 340 341 342 343 344 345
! D L T K v H T E C c H G D L L
1819 gac ttg act aag gtt cac act gaa tgt tgt cac ggt gac ttg ttg

! 346 347 348 349 350 351 352 353 354 355 356 357 358 359 360
! E C A D D R A D L A K Y I c E
1864 gaa tgt gct gat gac aga gct gac ttg gct aag tac atc tgt gaa

! 361 362 363 364 365 366 367 368 369 370 371 372 373 374 375

! N Q D S I S S K L K E C C E K

1909 aac caa gac tct atC TCT TCc aag ttg aag gaa tgt tgt gaa aag
EarI....

376 377 378 379 380 381 382 383 384 385 386 387 388 389 390
p L L E K S H C I A E v E N D
1954 cca ttg ttg gaa aag tct cac tgt att gct gaa gtt gaa aac gat

! 391 392 393 394 395 396 397 398 399 400 401 402 403 404 405

! E M P A D L P S L A A D F v E

1999 gaa atg cCA GCT Gac ttg cca tct ttg gct gct gac ttc gtt gaa
PvuIll...

406 407 408 409 410 411 412 413 414 415 416 417 418 419 420
S K D \Y c K N Y A E A K D \Y F
2044 tct aag gac gtt tgt aag aac tac gct gaa gct aag gac gtc ttc

! 421 422 423 424 425 426 427 428 429 430 431 432 433 434 435
! L G M F L Y E Y A R R .H P D Y
2089 ttg ggt atg ttc ttg tac gaa tac gct aga aga cac cca gac tac

! 436 437 438 439 440 441 442 443 444 445 446 447 448 449 450
! S v v L L L R L A K T Y E T T
2134 tcc gtt gtc ttg ttg ttg aga ttg gct aag acc tac gaa act acc



I'Pf1IM CCANNNNNtgg 1 994 [INdel CAtatg 1 995 !BanH Cgatcc 1 1072$% ! Agel
Accggt 1 1136 | Avrll Cctagg 1 1149 !BngBl CACgtc 1 1225% !Scal AGlact 1
1520 ! Eawb 0G&BILNNNN 1 1923 ! Pvull CAGctg 1 2006 ! Bel IPCTgmb®aseic 2270%
'’ Xemi CCANNNNNnnnntgg 1 2366 !Bsmi GAATGCN 1 2444 1 PshAl GACNNnngtc 1
2508 !'AIwNl CAGNNNctg 1 2513 !Drali), CACNNNgtg 1 2529 !Hpal GITaac 1

2554 1 Sal | 5 4 1
| BspEl' Tccgga ftlgggéo“sg glﬁigé%a E‘GA % 3%9‘5,?3’ 4@%‘*&??‘?’3@ é%&ﬁg?cllzgggo

! ACC65| God ac |
GTAt ac, 1 3160€t éﬁpmﬁ %-EAQ% %CBQA%L cdPsht ghiAt@Atic FE43 ! Bst ZI 7I

------ F------466 -4s=/ 468- 469 470 - 4—7—1— 472 4973 -474- 4751 4@:@@@0{;@;@7@[4@& gcggt
at cgt gaaag cgamaadaa® actaafagtfa gét agadag V NoEl . E . B1 &t adacagat

agagat ggaegs gagaaat gy cggyy gagaus a@egggaaféagg%aagg?a‘léaaca £23 azi‘éagact cat
ct atcg’caga taa acaatc aaccctcatG GCGCthcaa ic% ca 930993 181

cact agggac caA %‘bd"@t"a‘tﬁ;ﬁ é%céé?tqgggc ca aaq‘ccaGactE&Iﬁ(r’II:t Af el . .
NIOM ¥ 28T ggz 9% gLYcaat dig A0tdgcat L. £ 2093066 Gaataegt ct
gctcgcptt & ctt tttgaacact gcattgcacc cgacaaatca gccactaact
acgaggtcac 361 ggacacatat accaatagtt aaaaattaca tatactctat atagcacagt
agt gt gat aa 496 497 498 499 500 501 502 503 504 505 506 507 508 509 510

! K F Q N A L L v R Y T K K \'% P

2314 aag ttc caa aac gct ttg ttg gtt aga tac act aag aag gtc cca

1

! 511 512 513 514 515 516 517 518 519 520 521 522 523 524 525

! Q v s T P T L \' E v S R N L G
2359 caa gtc tCC Acc cca act tTG Gtt gaa gtc TCT AGA aac ttg ggt

b o1 11 A XbaI... (2/2)

526 527 528 529 530 531 532 533 534 535 536 537 538 539 540

K \Y G S K C c K H P E A K R M

2404 aag gtc ggt tct aag tgt tgt aag cac cca gaa gct aag aGA ATG
BsmI....

541 542 543 544 545 546 547 548 549 550 551 552 553 554 555

P C A E D Y L S \ \Y L N Q L C

2449 Cca tgt gct gaa gat tac ttg tee gtc gtt ttg aac caa ttg tgt
BsmI. .

556 557 558 559 560 561 562 563 564 565 566 567 568 569 570

v L H E K T P v S D R \Y T K C
2494 gtt ttg cac gaa aaG ACc cca GTC tct gat aga gtC ACc aaG TGt
PshAI........ DraIII......

571 572 573 574 575 576 577 578 579 580 581 582 583 584 585

c T E S L \Y N R R P c F S A L

2539 tgt act gaa tct ttg GTT AAC aga aga cca tgt ttec tct get ttg
HpaI...

586 587 588 589 590 591 592 593 594 595 596 597 598 599 600

E v D E T Y v P K E F N A E T

2584 gaa GTC GAC gaa act tac gtt cca aag gaa ttc aac gct gaa act
Sall...

601 602 603 604 605 606 607 608 609 610 611 612 613 614 615

F T F H A D I C T L S E K E R

2629 ttc acc ttc cac gct GAT ATC tgt acc ttg tcc gaa aag gaa aga
EcoRV. .

616 617 618 619 620 621 622 623 624 625 626 6527 628 629 630
Q I K K Q T A L \Y E L \Y K H K
2674 caa att aag aag caa act gct ttg gtt gaa ttg gtc aag cac aag

! 631 632 633 634 635 636 637 638 639 640 641 642 643 644 645
! P K A T K E Q L K A v M D D F
2719 cca aag gct act aag gaa caa ttg aag gct gtc atg gat gat ttc



421 ataaaaaatt ttgccaagac ttttttaaaC TGCACccgac agatcaggtc tgtgcctact
Bsgl... 481 atgcacttat gcccggggtc ccgggaggag aaaaaacgag ggct gggaaa

t gt ccgt gogwo 034dsses t t aaacgc tccgggttag cagagt aGCA gggct t TCEgTaishy/apgaaat
ttaggtgact Bcgl ......... 601 tgttgaaaaa gcaaaatttg ggctcagtaa tgCCActgca
gTGttatc acgccaggac BstXl ....... %%PSH 661 tgcgggagtg gcgggggcaa
acacacgcge gataaagag C t 0949, t cccgttat
attggagttc tté gﬁq‘ g4sg gf%icé,% s qt%%c i\%%é/’%ﬁ’eé% 6% S03/ 03616
-91 AT 781 ttge@tgqgce@c ataaaaagar tg\é\%@@gcgc& aakt shaasg aadcaaag  Hindl |l |
(1/2) S gnal SEQUENCE - - - - - - - - s m oo oo > 1234
56 7 89 10 k5115213631464 565Md6 W6V desl 686 870 dr1Fel2 B75 654828 atg aag tgg
gtt ttc atc gtec toc adt EtgEtCotty ttke tec vct A Sixnab sequence

-------- 2809- - -tgt f—tC>9<DX89@ gafai 7t apaSa@ntEy 9fs 9ctEIt/ te8 B9 20 21 22 23 24
25 26 27 28 2 SLDKREACNL P 874 get tac tct AGA TCT
ttg gat aag aé&f‘gﬁo?a? @Zﬁ: 5t7§1t588a§;8’t15 2c§:‘%’( SByIoPr .C25313732°8P234°%5 36 37 38 39
40 41 4 4 9 tedt L20a ggt cca

t gt att%gset %Céfin ccalgéé;aft g%zt éfEt ot 7 zvt\féé ggt é% ?%25%3 54 55 56 57
58 59 60 DAVKGKCVLF YGGC 964 gat get gtt aag ggt aag tgt
gtt ttg ttc CeAitat2 gl @it tgt PFIM......... Ndel.... 61 62 63 64 65 66
67 68 69 70 71s72 &3 @4 75 QGNGNKFYSEKECRE1009 caa ggt aac
ggt aac #39 tttecteat £€T A§fa aa‘gaagaaA%g%CT”égaPt@a‘atatga-- DX890#1- - - - - - >

--------------- Li nk&pnL.-. ... Stk Stop 76, 7( 78 79 80 81 82 83 84 85 86 87
888990 YCGVPGGSGGS G GHEEe

2932 tttatgattt ttattattaa ataagTTATA Aaaaaaataa gtGTATACaa attttaaagt

! PsiI... BstZ171
!

b
(2 9V

2992 gactcttagg ttttaaaacg aaaattctta ttcttgagta actctttecct gtaggtcagg
3052 ttgctttcte aggtatagca tgaggtcgct cttattgacc acacctctac cgGCATGCcg
! . SphI..

3112 agcaaatgcc tgcaaatcge tccccatttc acccaattgt agatatgcta actccagcaa
3172 tgagttgatg aatctecggtg tgtattttat gtcctcagag gacaacacct gttgtaatcg

3232 ttettccaca cggatCGCGG CCGC
! NotI......

(SEQ.IDNO:; )

Table 27: DNA to insert at BspEI/Kpnl site for 2" encoding of DX-890
TCCGGAggta gtggtggctc cggtggtgag gcttgcaatc ttcctatcgt

Ccgtggccct tgcatcgect tttttecteg ttgggecttt gacgceccgtca
Aaggcaaatg cgtccttttt ccttacggeg gttgccaggg caatggcaat
Aaattttata gcgagaaaga gtgccgtgag tattgcggceg tcccttaata
aGGTACC (SEQ. ID NO:_ )

Table 28: Notl cassette of pDB2300X3 with 2 x DX890

DNA sequence has SEQ ID NO:
AA Sequence has SEQ ID NO:
Enzymes that cut from 1 to 3 times.

$ = DAM site, * = DCM site, & = both
!

INotI GCggccgce 2 1 3434
!EagI Cggccg 2 2 3435
'KasI Ggcgcc 1 - 160
!AfeI AGCgct 1 193
!NaeI GCCggc 1 234
INgoMIV Gcecgge 1 234



1054 tac tgt ggt gtt cca ggt GGA TCC ggt ggt tcc ggt ggt tct ggt BanHl ..
Li nker ---> rHA gene ----until codon 679 --> 91 92 93 94
95 96 97 W8 09866BBO 101 102 103 104 105 G S G G D A H K SPETWISA/636is F 1099
ggt tcc ggt ggt gac get cac aag tcc gaa gtc get cAC CGG Ttc Agel.... 106
107 108 109 110 111 112 113 114 115 117 118 119 120 KDL GEE NF K

ALYV I,_BI ct11c44 aag gaC CTA G&, gag gaa aac ttc aag get ttg gtc ttg atc
get AYéjglggég Z;Im 123 124 12# 126027 128 129 130 131 132 133 .134 135
&devkF F

F A Q Ydnt DHYV K 189 t§¢f get caa tac ttg caa caa tgt cca ttc
gaa gaipgaccgidrgaag 136 137 138 139 1¢dy 141 142 143 144 145 146 147 148 149
150 L:MiINiEcMalgE F A KT CV AD 1234 ttg gtc aac gaa gtt acc gaa ttc
get aa¢gHBGHIIL gtaggtt get gac 151 452 1&83 1530155 156 157 158 159 160 161 162
163 164483 ARLSEA E NCDK S LIH T 883 G 1279 gaa tct get gaa aac tgt
gac aadPiidd €¢ 9dcc ttg ttc Hot 18 167 168 169 170 171 172 173 174 175
Naeig CAY 79180 DKL CTVATIRETY GE W 03/066824
"ﬁgg £592 1324 gat aag;ttg; * act gtt get acc ttg 'aga gaa acc

| A c g 182 183 184 185, 186 188 189 190 191 192 193 194 195 M
D C Gauiyel @\dgt% E RNE C 1369, atg1898fs gac tgt tgt get aag caa gaa cca

agas&ac agasactt gt

196 197 198119912440 201 202 203 204 205 206 207 208
210ea® ETQTaNKRD D N P N L PP R L1%31414 ttc ttg caa cac aag gac gac aac
aa¢Pyylg €k%rtaga ttg gtt 21112122908 214 215 216 217 218 219 220 221
223BoYToaiza R P EV DV MCGT A% D N E 1459 aga cca gaa gtt gac gtc
t gt XEt © &I gac aac haa 2 227 228 229 230 231 232 233 234
236, 39240 ETF LIKKYd YEI ARRHI1504 gaa acc ttc ttg
aagaiaG Eidiniakg gaa att get aga agm cac 241 242 243 244 245 246 247

33

!'HpaI GTTaac
18all Gtcgac
!EcoRV GATatc
{Bsu36I CCtnagg
IBspEI Tccgga
IP£1FI GACNnngtc
!Tth111lI GACNnngtc
IAcc6SI Ggtacc
{Kpnl GGTACc
IPsiI TTAtaa
!BstZ217I GTAtac
!1SphI GCATGc

61
121

181

241
301
361
421

481
541

601

661
721

GCGGCCGCcc
NotI....

atagacagat
aaagactcat

cactagggac

gaaagagctt
taagaggctt
ggacacatat
ataaaaaatt

atgcacttat
ctttaaacgc

tgttgaaaaa

tgcgggagtg
ccaatgttac

249p25G 1 2868dcnibge 253 254 255 1

gtaatgcggt

agagatggac
ctatcgcaga

caAGCGCTeg
AfeI..

gtgcaatggg
tttgaacact
accaatagtt
ttgccaagac

gcecggggtce
tcecgggttag

gcaaaatttg

gcgggggceaa
gtccegttat

2529
2554
2587
2644
2855
2890
2980
2980
3091
3091
3143
3160
3290

[=]

T el

atcgtgaaag

gagaaacagg
taagacaatc

caccgttage

agtgccaatt
gcattgcacc
aaaaattaca
ttttttaaacC
Bs

ccgggaggag
cagagtaGCA
Bcgl

ggctcagtaa

acacacccgce
attggagttc

cgaaaaaaaa

gggggagaaa
aaccctcatG

actaacagta

aggggaaaag
GCGCCtccaa

NarI...

aacgcttgac

caaaggagcce
cgacaaatca
tatactctat
TGCACccgac

gI...

aaaaaacgag
gggcttTCGg

tgCCActgca

gataaagagc
ttcccataca

tcacaaacca

gaatacgtcect
gccactaact
atagcacagt
agatcaggtce

ggctgggaaa
ctttggaaat

gTGGecttatc

gcgatgaata
aaCTTAAGag

gataagacag

agaaggaaag
ccaccatccyg

actGCCGGCt
NgoMIV

gctcgecettt
acgaggtcac
agtgtgataa
tgtgcctact

tgtccgtgga
ttaggtgact

acgccaggac

taaaaggggg
tccaattagce



PY
ttc
269
caa
282
gat

295
caa
308
aga
321
aga

FY
get

270
get

283
gag
296
aga
309
get

322
tte

334 335 3
18 9863c tafa G t%%é’t'ét'itccﬁEc gE¢ tgf&a"’“ftgttt?g’:tt‘:c%ftg’ é@‘f t&éctﬁg ttg 346

L L
347
A K
gaa
S S
t gt
L L
gaa
404
ttg
409
V F
422

Y |

APELLFFAKRY 1549 cca tac ttc tac get cca gaa ttg ttg ttc

aag

aga tac 256 257 258 259 260 261 262 263 264 265 266 267 268

WoA3Meds2d E C C QA AD K A A 1594 aag get get ttPCcTAS03/0p8a6 t gt t gt

get
284
ttg
297
69
310
ttc
323
cca

CE

gat aag get get 271 272 273 274 275 276 277 278 279 280 281
285 CLLPKLDEL Rgg)EGKA1639tgt ttg ttg cca aag ttg
aga gac gaa ggt aag get 86 287 288 281% égo 291 292 293 294
298 299 300 SSAKQRLKCASLAQ 1684 tct tcc get aag
addat ccdCtabbladab nitRaTARE tifccdlbl 3042303 304 305 306 307
311 312 313 314 315gir@iEr RieF K AWAV ARL S Q1729 ggt gaa
aag get tgg get gtc get aga ttg tct caa 316 317 318 319 320
3249@553@&11327—-328--329 330--RF-PK-AEF-AE-V-SKL VT 1774
l1get? ga?a téc Fg§et gaa’gt 8 tc% afg it gliigt f-3 ac1t4 12?31 332 333
338 389 340 %3411 343 343 344 345°F ECCHGD

34b 349 305851 29,355, 954, 355 350 357 RSHAN0LELLDDRADL

1 gt 19et,0083, 9as aga get ,gaG¢t L4 ggb aag i@c atc tgt

361 362 3a3 354 365R3663 36y 368 369 87037k 372 3¥3 374 875 N QD S |
KL K7E Coctkde 100%caarcTcasy gae d=gt agd @ah Gicct €t aag dtggc@ag gaa tgt
gaa aag 376 377 37%g37D .380 381 382 383 384 385 386 387 388 389 390 P
EKSHCI AEV END 1954 ccattg ttg aaaa tct cac tgt att get
gtt gaa aaélga?t2 3131 33922530%° 394 395 3Ye*? 97‘1139 389 4G0 #01 402 403

405

ac ttg cca tct

¢}
get ggf gatttgc §e% 9agac%t%3F6€€'8°f4 % %g‘b%; 8%%%9%"639406 407 408

410 411 412413 414 435 1654122418 440 420 ¢S & Dsy GK & Y A E A K D
2044 tct a@ag mgacvgtik tgt amg @ac tacLgetr gaa get aag gaccgtc ttc 421
423 484 42BtIRG 427 ABBA26ad3QtABT 462 ABTAIMUTET GGt tat

!
!
{
1

1009

1054

1099

1144

1189

1234

1279

PEIMI.........
NdeI.

61 62 63 64 65 66 67 68 69 70 71 72 73 74 75
Q G N G N K F Y s E K E C R E
caa ggt aac ggt aac aag ttc tac tct gaa aag gaa tgt aga gaa

----DX890#1------ > mmmmmmmemm——o- Linker ----------------

76 77 78 79 80 81 82 83 84 85 86 87 88 89 90

Y c G \Y P G G S G G s G G S G

tac tgt ggt gtt cca ggt GGA TCC ggt ggt tcc ggt ggt tct ggt
BamHI. .

--- Linker ---> -~----v------ rHA gene ----until codon 679 -->
91 92 93 94 95 96 97 98 99 100 101 102 103 104 105
G ] G G D A H K S E v A H R F
ggt tcc ggt ggt gac gct cac aag tcc gaa gtc get cAC CGG Tte
Agel....

106 107 108 109 110 111 112 113 114 115 116 117 118 119 120
K D L G E E N F K & L v L I A
aag gaC CTA GGt gag gaa aac ttc aag gct ttg gtc ttg atc gect

AvrII...

121 122 123 124 125 126 127 128 129 130 131 132 133 134 135
F A Q Y L Q Q C P F E D H v K
ttc gct caa tac ttg caa caa tgt cca ttc gaa gat cac gtc aag

136 137 138 139 140 141 142 143 144 145 146 147 148 149 150
L v N E v T E F A K T C v A D
ttg gtc aac gaa gtt acc gaa ttc gct aag act tgt gtt gct gac

151 152 153 154 155 156 157 158 159 160 161 162 163 164 165
E S A E N C D K S L H T L F G
gaa tct gct gaa aac tgt gac aag tcc ttg cac acc ttg tte ggt

166 167 168 169 170 171 172 173 174 175 176 177 178 1739 180
D K L c T v A T L R E T Y G E



LGMFLYEYARRHPDY 2089 ttg ggt atg ttc ttg tac gaa tac get aga

aga
450
get

463
get

476
gaa
489
aag
502
aag
515

cac cca gac tac 436 437 438 439 440 441 442 443 444 445 446 447 448 449
S VWolosheds2R L A KT Y ETT 2134 tcc gtt gtc ttg PCg/ushgomga ttg
aag acc tac gaa act acc 451 452 453 454 455 456 457 458 459 460 461 462
464 465 LEKCCAAADPHES-Y A 2179 ttg gaa aag tgt tgt get
get 1gac ceat Gag gaatdftact agrtgett 406 Hy/adbGad AT 488 kA2 473 474 475
477 478 479 480 KV FDEFKPLVEEPQN 2224 aag gtt ttc gat
ttic aag céfltisg bﬁ%lg‘adsaa%%cé%ﬂ ¢&a ’aeéclﬂ%ﬂ93,8123248%3 483, W35 486 487 488
490 491 499 493 494 995€ LA KKQ R CE LPFE%’;L 2269 ttg atc
caaladt tgtd &b 919 Pt F9haH A PY Yot CvRE°E 4§%° E@? %38 499 500 501
503 504 509, 549 ?&7159%0502%15;92 M3Fadd Do obsloo Roe’ 2bslkeaf V P 2314
ttc caa aag 0@t tdg LtOxOttp age taC act agraad gtg cea 511 512 513 514
5161914 5%8c XkY &20c82ha§2fac5dac 24 &dbaaddt¥gScch Rgd tegVgdet VS RN L G

2359 caa gtc tcc acc cca act ttg gtt gaa gtc tct aga aac ttg ggt 526 527

528
A K
541
SV
ttg
E K
gtc
CT
t gt
600
aag
613
atc

529 530 5311532 5B3325841535.65367 33F HF825BP254%¢p2 K23\/2@4S?2|§ CCKHPE
RM 2404 BagPgtcEggV té&t dag ’gg t ¢t gtT aafy cdc cta Nget® aag aga atg
5421833 5392548 %%9695279&84%:053 555 ¥H1 9855 1555 552° ?8 S CAEDYL

V;LNQL 4 d c ti,ttg aac caa
tgr 556 555 lég %%92%&%6%?5%?‘%@3%49%%5 6%1015%% gz@ig 5559 570 V L H
T P1Y08 DgRaVacE & Crc@4d g4 thé :tgacadaaa arY §RCagL @t €ad Ct gat aga
acc aag tgt 571 572 573 574 575 576 577 578 579 580 581 582 583 584 585
ESL YV N2RIR4R eaF 284 R4b 245397 ty8 24 2g@a5tices2t £§3 A58 2BC aga aga cca
ttc tct geP ttYy 586 %872588° 588 590 591 BE92 F5oR 50K 585 506 597 598 599
\?‘5&)9E Foy Spcptic Lag IEACE 923 HPALFh At Ot gl §aR et 3%c gtt cca

gaa ttc a t 6 0 9 610 611 612
614 615 %ETQ%\%HQ?B? Zcf.%T}z_l %%%62@%;% Sg%@t t%:ﬁgécﬁz%?c%ac get gat
tgt 1368 @gl&G 8@ t38hBaGaPP8t tgt caa get get gat aag get get

! 271 272 273 274 275 276 277 278 279 280 281 282 283 284 285
! Cc L L P K L D E L R D E G K A
1639 tgt ttg ttg cca aag ttg gat gaa ttg aga gac gaa ggt aag gct

! 286 287 288 289 290 291 292 293 294 295 296 297 298 299 300
! S S A K Q R L K c A S L Q K F
1684 tct tec gect aag caa aga ttg aag tgt gect tcc ttg caa aag tte

! 301 302 303 304 305 306 307 308 309 310 311 312 313 314 315
! G E R A F K A W A v A R L S Q
1729 ggt gaa aga gct ttc aag gct tgg gect gte get aga ttg tct caa

! 316 317 318 319 320 321 322 323 324 325 326 327 328 329 330
! R F P K A E F A E v S K L v T
1774 aga ttc cca aag gct gaa ttc gct gaa gtt tct aag ttg gtt act

! 331 332 333 334 335 336 337 338 339 340 341 342 343 344 345
! D L T K \'A H T E C C H G D L L
1819 gac ttg act aag gtt cac act gaa tgt tgt cac ggt gac ttg ttg

! 346 347 348 349 350 351 352 353 354 355 356 357 358 359 360
! E c A D D R A D L A K Y I C E
1864 gaa tgt gct gat gac aga gct gac ttg gct aag tac atc tgt gaa

! 361 362 363 364 365 366 367 368 369 370 371 372 373 374 375
! N Q D S I S S K L K E C C E K
1909 aac caa gac tct atc tct tcc aag ttg aag gaa tgt tgt gaa aag

1 376 377 378 379 380 381 382 383 384 385 386 387 388 389 390
! P L L E K S H C I A E v E N D
1954 cca ttg ttg gaa aag tct cac tgt att gct gaa gtt gaa aac gat

! 391 392 393 394 395 396 397 398 399 400 401 402 403 404 405
! E M P A D L P S L A A D F \% E
1999 gaa atg cca gct gac ttg cca tect ttg gect get gac tte gtt gaa



616 617 618 619 620 621 622 623 624 625 626 627 628 629 630 QI KK QTA
LVELVKHK 2674 caa att aag aag caa act get ttg gtt gaa ttg gtc aag
cac aag Woo@3/0&B886824 PCT/ US03/ 03616 -94 631 632 633 634 #8%/1686063« 638
639' 640 641 642 643 644 645 PKATKEQLKAVMDDF 2719 cca aag

get act aag gaa caa ttg aag get gtc g gat gat ttc 646 647 648 649 650 651
652 653 654 655 656 657 658 659 660'61 AFVEKCCKADDKET 2764

get get ttc g 9,59t a t 1 662 663 664
665 665 667 6%%6 %%3 @o %%fé %1{16%% %%51 ‘%%545%‘%@2& ég%geea% R%E VAASQA
2809 tghokiC g€t Hg3gLa3c9Fgrad(y arg tht pdt Gafeet golg sac gcaatget

Li NKEFp == cmmmmmmmmmmmmccacoimacamaamaaae > 676 677 678 679 680 681 682 683
684 685 686 6871 G28 £80460Q25/M16 @1 4G8R8 G G481 GG SBB4BL 2954 gCC TTA GCc
tta ggt ggt tck ggt gyt Fcclggty ggf TEC GGA gt R Bu3eY. . D BspEl ..

DX- 890( $88Dnd tERHESHi i) tre -9t BReARR £3S FH12692IB9F6EF 698 696 697 698 699
700 701 702 703_704 705 .S G G Sing EsAG Nl Bel sy Rig 28990t g9t ggc
tcc ggt ggt gdge gef e *aati i Wttt 9ok 707 708
Les ggt ggt g C aa t{,ccg atc C ROt ¢ O%Y 704 7@8 A09 710 711 712
riailp 71 c7gftz % t &gc]tz;Zth &GP degl gA BEaf RcRaY hak docradéd 2944 ggc
cct tge atc gcc ttt Ttt ccCt Cgt tgg gcc ttt gac gcc gtc 721 722 723 724 725
552972? 728 72391730 78l 4¥825863856/347 7438 43¢ @K 461\242 E6P 464Q3CE C Q G N
aaa ggc aaa tmgc gtcccttc tta cat thac YgcPggtH t cé c faat 736 737
738 739 7140 T74to7gH2 FAB tPYLIFAGCT 6T BFF 9’%8‘3%9351758?3 @\% tl%chg“? SEKECR

EYCG 3034 Cc aat aaa ttt tat C ga g t,ga at tgc c
;fl 722 Vv ﬁ 3GIK ‘tfyc‘*%%t:é?a Lot é%l é%g 4@%(:9:@4:23?@%&3{?323&?&9&0: ga %pnlg.g..
op Sto i n I t t tdaa TEAT.
gt GTATA §4at %ta%a%t%g c gatl&t tiatggtdds tiatatdaagad aaglchATAaAaaaaaat aa

! 481 482 483 484 485 486 487 488 489 490 491 492 493 494 495

! L I K Q N Cc E L F E Q L G E Y
2269 ttg atc aag caa aac tgt gaa ttg ttc gaa caa ttg ggt gaa tac

! 496 497 498 499 500 501 502 503 504 505 506 507 508 509 510
! K F Q N A L L v R Y T K K \Y P
2314 aag ttc caa aac gct ttg ttg gtt aga tac act aag aag gtc cca

! 511 512 513 514 515 516 517 518 519 520 521 522 523 524 525
! Q v S T p T L v E \Y S R N L G
2359 caa gtc tcc ace cca act ttg gtt gaa gtc tect aga aac ttg ggt

! 526 527 528 529 530 531 532 533 534 535 536 537 538 539 540
! K v G S K C c K H P E A X R M
2404 aag gtc ggt tct aag tgt tgt aag cac cca gaa gct aag aga atg

! 541 542 543 544 545 546 547 548 549 550 551 552 553 554 555
! P C A E D Y L S v \4 L N Q L C
2449 cca tgt gct gaa gat tac ttg tcc gtc gtt ttg aac caa ttg tgt

! 556 557 558 559 560 561 562 563 564 565 566 567 568 569 570
! v L H E K T P v S D R v T K Cc
2494 gtt ttg cac gaa aag acc cca gtc tct gat aga gtc acc aag tgt

! 571 572 573 5§74 575 576 577 578 579 580 581 582 583 584 585
! c T E S L v N R R P cC F S A L
2539 tgt act gaa tct ttg gtt aac aga aga cca tgt ttc tct gect ttg

! 586 587 588 589 590 591 592 593 594 595 596 597 598 599 600
! E \Y D E T Y A" P K E F N A E T
2584 gaa gtc gac gaa act tac gtt cca aag gaa ttc aac gct gaa act

! 601 602 603 604 605 606 607 608 609 610 611 612 613 614 615
! F T F H A D I C T L S E K B R
2629 ttc acc ttc cac gct gat atc tgt acc ttg tcc gaa aag gaa aga

! 616 617 618 619 620 621 622 623 624 625 626 627 628 629 630
! Q I K K Q T A L \Y E L \Y K H K
2674 caa att aag aag caa act gct ttg gtt gaa ttg gtc aag cac aag



Psi2... BstZ17l 3178 gactcttagg ttttaaaacg aaaattctta ttcttgagta actctttcct
gtaggtcagg 3238 ttgctttctc aggtatagca tgaggtcgct cttattgacc acacctctac
CgGCATGCcWO 03pbds24 3298 agcaaat gcc tgcaaatcgc tccccatttc RCTAHAL/03F16
agatatgcta actccagcaa 3358 tgagttgatg aatctcggtg tgtattttat gtcctcagag
gacaacacct gttgtaatcg 3418 ttcttccaws -cggat CGCGG CCGC Not | ( SEQ

I D NO ). Tabl &32%32As5@quesscesDd sRDXEO0: 610G6D) 440 451§ EaD) ddaG - DX890
EACNLPI VRG PCl RFFRRWAA FDAVKBKCVE. FRYGECQGNG AKFYSEKECRD EYCGUMPGGESG
GSGGSGCGSGE? DAMKSBRASHRC FRBE GRENFIe ABRY/LYCAFARY 9WD O3/ 886824 RETHHWYIS03/ 03616

-95 LQQCPFEDHV KLVNEVTEFA KTCVADESAE NCDKSLHTLF GDKLCTVATL RETYGEMADC
CAKQEP RNE CFLG Ef*?\uf SEEGFﬁL?é(NL?B éSRmQPYFY
APELLFF ﬁs A% q‘c%\quA
FKAV\AVA ECA

| SSKL KECCE Kl%lsh EA@H% %EyEé\a@Ea/EeL\s@h PRlsANEF ¥7 ESKRVEKNYAs BEAKDVRL GVF
LYEYARRHPD YSVVYLLLIRLAAKT¥ETH-EKE CAAARPHECY AKVRDEFKPLs VEREPGNLI KQ
NCELFEQ2BEs YKREGhAL1 VRt BKK\42Vadt ab \dadSR gt SKMESKECKEL: RRAKENMPCAE
DYLSVWLNQL CVLHEKTPVS DRVTKCCTES LVNRRPCFSA LEVDETYVPK EFNAETFTFH

ADI CT LSEKE RQ KK ALV ELVI4I*1|I’QI‘>1’Q?!€I= 'KE KAVIVDD - FAAFVEKCCK- ADDKET CFAE
EGKKLVAASQ A&IZ P \7%?2@@ AFFPRE \RERDRKGKC
VLFPYGEOQE 3 nce of the
N-term naI BzI IBgu%ggEXqégo %tDE? %@AN%;;C:F st?"I% G%QF Z%E%%Aé%ag get atg
cat tcg ttc tgc gcc ttc aag get gag act ggt cct tgt aga get agg ttc gac
cgt tgg ttc ttc aac atc ttc acg cok-sagetf@ gadgpbagad) -t-t ctatehatac ggt ggt

tgt gaa ggot a&@¢ €geanEegepst 626 gaa 49t 621 a00gag gex 7vgt7oaagesaag atg tgc
act cgt gac GBA TCC €SE® I N& ) ETallt e 81: NAAlseqbienée of R
DX1000; : ) 65 IHAIEANRSFEAFRIABTERTRARF DRVWHENI FIR2EEEEF Y8GC EGNQNRFESL
! 706 707 708 709 710 711 712 713 714 715 716 717 718 719 720
J G P c I A F F P R 1) A F D A \Y%
2944 ggc cct tgc atec gecec ttt ttt cct cgt tgg gece ttt gac gec gte
!
! 721 722 723 724 725 726 727 728 729 730 731 732 733 734 735
! K G K c \ L F P Y G G Cc Q G N
2989 aaa ggc aaa tgc gtc ctt ttt cct tac ggc ggt tgc cag ggc aat
!
! 736 737 738 739 740 741 742 743 744 745 746 747 748 749 750
! G N K F Y ] E K E C R E Y c G
3034 ggc aat aaa ttt tat agc gag aaa gag tgc cgt gag tat tgc ggc
! .
! 751 752
! v P . .
3079 gtc cct taa taa GGT ACC taa tAA GCTTa attcttatga
! KpnI. .. Stop Stop
! HindIII(2/2)
!
3118 tttatgattt ttattattaa ataagTTATA Raaaaaataa gtGTATACaa attttaaagt
! PsiI... Bstz171
!
3178 gactcttagg ttttaaaacg aaaattctta ttcttgagta actctttcct gtaggtcagg
3238 ttgctttctc aggtatagca tgaggtcgct cttattgacce acacctctac c¢gGCATGCcg
! SphI..
!
3298 agcaaatgcc tgcaaatcge tccccattte acccaattgt agatatgecta actccagceaa
3358 tgagttgatg aatctcggtg tgtattttat gtcctcagag gacaacacct gttgtaatcg
3418 ttcecttccaca cggatCGCGG CCGC
! NotI......

(SEQ. ID NO: ).
AA sequence of DX890::(GGS)4GG::HA: (GGS)4GG :DX890

Table 29:

EACNLPIVRG PCIAFFPRWA FDAVKGKCVL FPYGGCQGNG NKFYSEKECR

EYCGVPGGSG GSGGSGGSGG DAHKSEVAHR FKDLGEENFK ALVLIAFAQY



EECKKMCTRD GGSGGSGESG GSGEDAHKSE VAHRFKDLGE ENFKALVLI A FAQYLQQCPF
EDHVKLVNEV TEFAKTCVAD ESAENCDKSL HTLFGDKLCT VATLRETYGE MADCCAKQEP
ERNECFL QHxKoDBNGNEPRLY RPEVDVMCTA  FHDNEETFLK KYLYEl ARRH PPEYARRL/03616
FAKRYKAAFT ECCQAADKAA CLLPKLDELR DEGKASSAKQ RLKCASLKF GERAFKAWAV

ARLSQRFPKA EFAEVSKLVT DLTKV ECC HGDLLECADD RADLAKYI CE NQDSI SSKLK
ECCEKPLLEK SHC AEVEND EI\/P PSLA A KDVC KNYAEAKDVF L GVFLYEYAR
RHPDYSWEE PP RPAKTHEHE YE’R KeNCELFE

Q—EYKE@@GEW&@(BEMB%NE&HKMWVWWMMDYLSW
LNQLCVLHEK TPVSDRVTKC CTESLVNRRP CFSALEVDET YVPKEFNAET FTFHADI CTL

SEKERQERRELKEALYVEE UKRRHPRRY KEPELSEHRAKD KAAFTRECQ3ABBBB2ALEET/ US03/ 03616
-96 Ta I CcDNA-2"d
encodt RPEREPE L SERERERG hsl JRroRAE TLATARIE' Pl Tor T1c Tar
GCT TT@SAAGI‘ETKG(REI‘E&ACHGEF LECSIRADAGK EITERONS CASSKLREACA TGG TTC TTC

AAC ATC TTC ACG_CGA GC GAG GAG _TTC ATC TAC GGT GGI. TGT GAG GGT AAC
CAA ARELRERSHEE @@W%AD@@%?GE KA ARG AGA GAC GGT
taa t anySEARAGED( SERVLOLREL kTyEebl.exd3caihosrarenseyphrBlbi4: | HSA
EAVREVCSEQ AETGPCI AFF PRWFDVTEG KCAPFFYGGC GGNRNNFDTE EYCMAVCGSA
GGSGGSUEEBRBTRRANKEEF YALRE KDKEENANKRA L YT KAV PEESY| BXEPEVERNVKL VNEV
TEFAKT < Y, CFLQHK
DDNPNL BRL CTA ' ET A A YKAAFT
RO RSV R e K ROES e R POy ARET TS

ECCQAADKIAR PCE ERKL BEDRT DESK ABBRKET RT RITASD (R EL SERAFKAOVRKOBRLBQRFPKA
EFAEVS E S KPLLEK

SHOL ACGERIS RRRADY FeR Rk APROR SRR KRR AKEEE D EREL RESARY RPN SV L
LRLAKTXET.61.EEKEEAAABBGEECY AKNYERECNEKP VEEPEM EF KRNGEEPEv e GE YKFQNA
LLVRYTKKVP QUSTPTLVEY  SRNLGKVGSK CCKHPEAKRM PCAEDYLSW LNQLCVLHEK
TPVSDRVFREYCEFRE VRIRKPYBEKE| EYPESCVRPKERRAEY EPFHADL CTL SEKERQ KKQ
TALVELVKHK PKATKEH (SEQ ID NO ) WD 03/ 066824 PCT/ US03/ 03616

Table 30: DNA sequence of the N-terminal Bg/l1-BamHI DX-1000 cDNA

AGA TCT TTG GAT AAG AGA
gag gct atg cat tcc ttc
gct gag act ggt cct tgt
gac cgt tgg ttc ttec aac
cag tgc gag gaa ttc att
gaa ggt aac cag aac cgg
gag gaa tgt aag aag atg
GGA TCC (SEQ ID NO: )

ttc
agg
acg
ggt
tct
cgt

tgc
aga
atce
tac
tte
tgc

gce
gct
ttc
ggt
gaa
act

aag
ttc
cgt
tgt
cta
gac

Table 31: AA sequence of DX1000::(GGS4GG::HA

EAMHSFCAFK
EECKKMCTRD
FAQYLQQCPF
VATLRETYGE
FHDNEETFLK
CLLPKLDELR
EFAEVSKLVT
ECCEKPLLEK
LGMFLYEYAR
FKPLVEEPQON
SRNLGKVGSK
CTESLVNRRP
TALVELVKHK

AETGPCRARF
GGSGGSGGSG
EDHVKLVNEV
MADCCAKQEP
KYLYEIARRH
DEGKASSAKQ
DLTKVHTECC
SHCIAEVEND
RHPDYSVVLL
LIKONCELFE
CCKHPEAKRM
CFSALEVDET
PKATKEH

(SEQ ID NO:

DRWFFNIFTR
GSGGDAHKSE
TEFAKTCVAD
ERNECFLQHK
PYFYAPELLF
RLKCASLQKF
HGDLLECADD
EMPADLPSLA
LRLAKTYETT
OLGEYKFQNA
PCAEDYLSVV
YVPKEFNAET

QCEEFIYGGC
VAHRFKDLGE
ESAENCDKSL
DDNPNLPRLV
FAKRYKAAFT
GERAFKAWAV
RADLAKYICE
ADFVESKDVC
LEKCCAAADP
LLVRYTKKVP
LNQLCVLHEK
FTFHADICTL

)

EGNQNRFESL
ENFKALVLIA
HTLFGDKLCT
RPEVDVMCTA
ECCQAADKAA
ARLSQRFPKA
NODSISSKLK
KNYAEAKDVF
HECYAKVFDE
QVSTPTLVEV
TPVSDRVTKC
SEKERQIKKQ



-97 CLAIM5 WE CLAIM 1. An albumin fusion protein conprising a Kunitz

domai n peptide or a fragnent or variant thereof, and albumn, or a

fragment wo osamsisant t hereof. 2. The al bum n fusion protei rcaamsos/aicng t o

claiml1, wherein the Kunitz domain peptide or a fragnment or variant

t hereof has a functional activity. 3.,Jhe albumn fusion protein according
jﬂi Mgl the fupetl onal. ACtivi a §554 10 bi ting serine

pr ot eas@9€ 2t S Seauence of Phe Y-S mynaL A Bed el RMherein the

functi goal cGachig¥i hytCcaapr ggestehhgbtt ggg pl asmn. 5. The al bum n fusion

protein according to claim2, wherein the functional . activity conprises

inhibi?ﬁﬁgGﬁGnﬁﬁ%ngﬁﬁrophiI el astase. 6. The al bumin fusion protein

accor dippg %9§C&$&”b%T W@@rg%@ Lhe EHpckhenakr activity conprises inhibiting

kal i krein. 7. The albumn tusion protein according to claim1 conprising

DX- 890CeG aGCt A&dMSAT GCTvEAACalCAt AGRediGal@Cal bum n or a fragnment or

variant_th of . 8. Th I i usion _protein according to claiml
conpri&?ﬁgiéglﬁff gpzaicgrgég;EPQO&Ggapggp#thereof and al bumin or a
f r agmentrconTearmnancatrheseofrar9cathecal Anwi aahusi on protein according to

claiml conprising DX-88 or a fra%nent or variant thereof and albumin or a
f r agne ARCoACRaliTanCACh &S0 TA1 GACTRAGAIEENPACT usi on protein according to

Claim ApeORRY S0 2% MRA0GRE Bonf LAATRAL @BTVALLANsEbNEHeRb.and)al burin or
a fragment or variant thereotr  11. The albumn tusion protein according to
claim1l wherein the albumn fusion protein conprises at |east two Kunitz

EIRCE ) binHBAs or variants thereof. WD 03/066824

ARe[I e i DR b4
-AE@BPﬁ%@%ﬁb&E&”%&%@FB&%&?i&Gﬁ%&ﬁ%ﬁ&ﬁg to claim1l,
omal n

03] Y] 4 NCUEEC
PCT/ US -
mherei%ééggﬁ%%%x%%% at Teast two Kunitz usi on peptides or

f r agme EYSMAVQGEHA SESSCSESEo GSEaDAHKSEN VRHBREDLEE EWFKALVLIA. The al bum n

one. of FRGCE BN, E5Palact BERENCRSE: HILERERER oe | nhi bi ti ng
ser i ne vaAIT ®Ege%es Mabécakipera ERWEICFLOUK ODNPNRPRILY RPEYDIMagAto claim 12,
wherein the functional activity of one of the at | east two Kunitz domain

f usi on FREPEFTES K SHbHESSRREN RYEYAPRGLE) ZSKRYKAATE EEARAAPEM n f usi on
pr ot el R 3ERQIHHRG petutlstnRol ALKAALK B LARAEAGRLORRLSARKEKAL Y of one of
the at least two Kunitz dormain fusion peptides conprises inhibiting human
neut r oEFAEVEKASITa $8. TKVETETICe HEDBIFMCADDU RAPAARYGCE NORSISSHLAg to claim 12,
Mhere'%éﬂﬁ%ﬂﬂﬂﬁ%'éﬁgyAEVEND EMPADLPSLA ADFVESKDVC KNYAEAKDVF

LGMFLYEYAR RHPDYSVVLL LRLAKTYETT LEKCCAAADP HECYAKVFDE

FKPLVEEPQN LIKQNCELFE QLGEYKFQNA LLVRYTKKVP QVSTPTLVEV

SRNLGKVGSK CCKHPEAKRM PCAEDYLSVV LNQLCVLHEK TPVSDRVTKC
CTESLVNRRP CFSALEVDET YVPKEFNAET FTFHADICTL SEKERQIKKQ
TALVELVKHK PKATKEH (SEQ ID NO: )



activity of one of the at |least two Kunitz domain fusion peptides conprises
inhibiting kallikrein. 17. The al bum n fusion protein according to claim
11 wher eiwoaB/obaast two of the Kunitz domain peptides or PCTA®0E6$6 Or

vari ants thereof have different am no acid sequences. 18. The al bumn
fusion protein of claim1l conprisinggat |east one fragment or variant of a
pepti de sel ected fromthe group consisting of DX-890, DX-88, DX-1000, and
DPl -14 and al bumn or a fragnment o iant thereof, and wherein said

al bumin fragnment or variant has a%éinﬁns-aacti vity and sai d peptide fragnent
or variant has a functional activity. 19. The al bum n fusion protein

accor dwrICLAIM:ai m 1, wherein said albumn activity has the ability to
prolong the in vivo half-life of. a peptide .eC .

consi sting lof DX B@Wlmsﬁ,prﬁ%nl@%ﬁlsgﬁaa %ﬁl&l‘%ﬁ?}gaélﬁ {)gﬂ%d%ggﬁg{r? gqut vari ant
t her eof;.vaAamRRRSE, bt 41B8mir, Br ¥ frd@mbed drvaiiie tdredthe peptide or a fragnent or
variant thereof in an unfused state. 20. The al bum n fusion protein
according to claim1, further conprising or one or nore additional albumn
noi eties. W 03/ PREJRAmBTSRPRIER A rdin %o Slhim Thehakinuthe Kuhitsdanaipr ot ei n
according to claim1, wherein the albumn fusion protein conprises one or
nor e npiptite esa Segmented varianhtheseofdes a funcHavlacivily- of Dx- 890, DX- 88,
DX-1000, and DPI-14, or fragments or variants thereof, or one or nore
additional albumn noieties. 22. The al bum n fusion protein . according to
claimi1, wh&rei nbeaa'tlhuminsfuéi@nwrQSGl@iaﬁcorﬂmgtt%élfa“'@8n1¥h?r§5§h%%5ﬁgﬂ’i‘a§al noi ety.
23. The al bum n .f usion. protei ding to claim1l, wherein the Kunitz
doni naCtB’étiftcP'EBI,'lsegH"I%B%%%%?né(}?rg%gﬁsant thereof, is fused to the N-term nus
of albumn or to the NN termnus of the fragnment or variant of al bum n. 24.

The al bum n f usi oteip _acc ' - cl.al Esggl% j nitz domain
pepti de conﬁTi seiﬂ‘b%’m -p%lt,gfn@?%‘gl,n%otgcggé%o . {Zlgﬂ.hg'lfﬁr#e&ﬁg{%um n fusion
pr ot ei Qctg;ﬁty(ébﬂj?ﬁbés,inh\ﬂbﬁf@imasﬁﬂiﬂ. Kunitz domai n peptide or fragnent of
variant thereof, is fused to the Gtermnus of albumn, or the Ctermnus
of the fragnment or variant of albumn. 26. The al bumi n fusion protein
accordi ng t g, cl airAe glbumid &isRinprétein a€oding td @haiinr?, whersin the farmtipnilses DX- 890,
DPI - 14, DX-88, or DX-1000. 27. The al bymi n fusion protein according to
cl ai m activityeooaprisessinbibking humaggwuiraphildattds§e conprises a first peptide, or
fragnent or variant thereof, and a second peptide, or fragnent or variant
t hereof, and wherein said peptide, or fragnment or var i_a&% thereaf, is

t

different fbom sdihealbuponEISEEYpigH acseroimegraim L whetain hsfurgiiopdlor 28, The
al bumin fusion protein. hGhi to claim?27, wherein said first peptide,
or fr&&%ﬁ'tco dowssrﬁgﬁftﬁfgﬁlgarl@g?{‘and sai d second peptide, or fragnent or
variant thereof is chosen

7. The albumin fusion protein according to claim 1 comprising DX-890 or a

fragment or variant thereof and albumin or a fragment or variant thereof.

8. The albumin fusion protein according to claim 1 comprising DPI-14 or a

fragment or variant thereof and albumin or a fragment or variant thereof.

9. The albumin fusion protein according to claim 1 comprising DX-88 or a

fragment or variant thereof and albumin or a fragment or variant thereof.

10.  The albumin fusion protein according to claim 1 comprising DX-1000 or a

fragment or variant thereof and albumin or a fragment or variant thereof.

11.  The albumin fusion protein according to claim 1 wherein the albumin fusion

protein comprises at least two Kunitz domain fusion peptides or fragments or variants thereof.



fromthe group consisting of DX-890, DX-88, DX-1000, and DPI-14. 29. The

al bum n fusion protein according to claim1, wherein the Kunitz domain
pepti de, wpo oBioeagaent or variant thereof, is separated fromcrhsoabisueri n or
the fragnent or wvariant of albumn by a |inker. WO 03/066824

PCT/ US03/ 03616 - 100 30. The al bumog -fusi on protein according to'claiml,
wherei n_t hepal bumenalfnk{ﬁin%sioﬂbﬁit&h@cé&&ﬁﬁ%&@lﬁirﬁ e Jdrkiawhétof tRE Abat R2- R1;
R -R2; R2-R -R2; R2-L-Rl-L-R2; Rl-L-R2; -L-R1; or RI-L-R2- L-Rl, wherein
Rl is tio Kentztdomaen pispomi neptides| os dragments omvanantgthergef basrssfusetiong! asftivibx- 890,
DX- 88, DX-1000, and DPI-14, or a fragnent or variant thereof, Lisa peptide
linker, and R2 is albumn. 31. The album n fusion protein according to
claim1, whe¥ei nThenadbuminfusion prat¢iolaogpirdiag tacleiny il 2 ywindrein tlee fdoetianal domai n

tide,. { ignt.th fo f d. | bum.n,., or f t
bari arteh R pEOREOTEE atea Blo Rt AFBSR oot Ebid<S caBBi Bupfhecs M “the
Kuni t zprdagdsn peptide, or fragment or variant thereof, in an unfused state.

32. The al bumin fusion protein according to claim1, wherein the solubility
of the Kunitz domain peptide, or fragnent or variant thereof, fused to

al bum n, ori4.r agieilb@hin fsibh droteih AEEREg té Slaih @2 Whertinake fuRetigial ubi | ity of
the Kunitz domain peptide, or fragnment or varjant thereof, in an unfused

st at e 3Hxity ghen e 3ipst Ve Kupidz dorpaig fusion peptidgecomprings inkgpitng plasmin.

physi ol ogi cal conditions. 33. The al bumin fusion protein according to claim
30, wherein the in vivo, biological activity of the at |east one peptide,
or fragmentlor vhrg dhuminfssien proteinaeeprdigs 40 plaim A2, whareipthgyfwastiorst vari ant

t her eof 4. hilagi east
one.  pestiigQPBRR he bR WIF Kyl Lo EhiBBb Rt Ebh Y ilip e hal J95T
al bum meutrophibelaptest ei n according to claim 1, wherein the al bumn fusion
protein is non-glycosylated. 35. The al bum n fusion protein according to
claim1l1, wherein the albumn fusion protein is expressed in yeast. 36. The
al bum n fuslén prisd @Abwmaciusiod prgein acadrdinmt@ blainati2y whereihhike foaatsdnai s

gl ycosylation deficient. WO 03/066824 PCT/US03/03616 .-101.37. The al bum n
Pust orem 8F acetfe o it 5o Kinito fameimfunen RORIGES Sammises S G ase

defi cieiMfikred3.- The al bum n fusion protein according to claim1, wherein the
al bumin fusion protein is expressed by a mammalian cell.
17.  The albumin fusion protein according to claim 11 wherein at least two of the

Kunitz domain peptides or fragments or variants thereof have different amino acid sequences.

18. The albumin fusion protein of claim 1 comprising at least one fragment or
variant of a peptide selected from the group consisting of DX-890, DX-88, DX-1000, and
DPI-14 and albumin or a fragment or variant thereof, and wherein said albumin fragment or

variant has albumin activity and said peptide fragment or variant has a functional activity.

19. The albumin fusion protein according to claim 1, wherein said albumin activity
has the ability to prolong the in vivo half-life of a peptide selected from the group consisting
of DX-890, DX-88, DX-1000, and DPI-14, or a fragment or variant thereof, compared to the

in vivo half-life of the peptide or a fragment or variant thereof in an unfused state.

20. The albumin fusion protein according to claim 1, further comprising or one or

more additional albumin moieties.



39. The al bumin fusion protein according to claim 38, wherein the al bum n
fusion protein is expressed by a mammalian cell in culture. 40. A
conposi t iwD osoegse4 si ng the al bumin fusion protein of any eae/ushs/edeas ns 1-
39 and a pharnmaceutically accept abI e carrier. 41. A nethod of treating a
di sease or disorder in a patient, g’grl sing the step of admnistering the
al bum n fusion proteln of Qlalml 4 A nethod. of, treati tient with
cystic fi br763| s e albumiafpsion piofeia pecodipg o gaimy} ’s%léqg@ngk? aﬁ?‘é‘B‘f@@? Phat is
modul g 66d; sgsggn@cﬁ%&% nkdi étle]::@ele@t@dirﬁ{)hﬁﬂh@%r&diﬁ:oﬁh@[hg@f DREY) DXt ering an
effectlve bumn fusion protein of claima1l, wherei n said
Kuni t 288} mmmoq;am D&é- 14 sori¥egh@tsorr varkinty theraf, et obe gy mor adglitiapa} alapwnin
thereof., 43. A nethod of extending the in vivo half-life of DX-890 and/or
14M0igHiesy fragment or variant thereof, conprising the step of fusing
the DX-890 and/or DPI-14, or fragnment or variant thereof, to albumn or a
fragnment or varlant of alibumn sufficient tg .extend the..in.vivo half-life
of the DX- 80 antheolbyspin fsion grotgin 2600 ‘%Pgﬁﬁ 019’5’? ﬁ(a‘ﬁ{]]er?ﬁé?lgﬁsmn RS Rred to
the i X- 890 and/ or DPI-14, or fragnment or variant
t her eo hyﬁoﬁr%%%%é%éﬂg%lg@e@M A et hod of treat| ng a patient with
her edi tary angl oedema or a hereditary angi oedena-rel ated di sease or
di sorder thg Qb‘%m"l e siBY %ﬁ%cc&@iﬂ'g% Sl 1! WRersin@Re RunitA@dthdlh St er i ng
an effecti ve armunt 0 Bum n fusion protein of claim1l1, wherein said
Kuni t zpeptide, ot fagptentier \{agaﬁlxhastpf o fusedrto Apgi¥rierneinus of albupings & BEAN- 45, A
nmet hod, of . ext endi heln ViV If-Ilfe of DX-88, or a fragnent or
varian&er’m‘r“F'}éPg{.}}‘f3 %BWB tt(ﬁ@ STED of fusing the DX-88, or fragment or
vari ant thereof, to al bum n or a fragnment or variant of al bum n sufficient

to extend t in vivo half-life of the
PCT/ US03/ 03%?6 The3Bpmi, Haicp PB‘Fte‘{‘}é‘rc?%ﬁ‘tngttﬁgra“’q V@é%géqﬁegﬁta@“% omal i vo

hal f-lp{{ﬁxdetoﬁlbﬁsdabm9owpr 14 P88, @rDXViA0DaNt thereof, in an unfused
state 6. A nethod of treating a patient with cancer, a cancer-related
di sease, bleeding, or disorder that is nodul ated by DX- 1000, conprising

the step of 2adm PhéhBimMOfiRRdInPEdteRII CRimaDhBteiDthe Knmita ldbmainpeptide an
protein of claim1, wherein said Kunitz donmaipn peptide ¢s DX-

fr agrre’r‘ragmnt\pérvmamt themeafeigifused 1o the Grisrméngs of albupu,r the ﬁ%mlwsxﬂ%%e

hal f - e of D fragnent or variant thereof, conprising the
step o g‘f}g?torvfl%an(%%;(aﬁ%ﬂ% or fragnent or variant thereof, to al bumn or
a fragment or variant of albumn sufficient to extend the in vivo half-life
of the DX-1000, r I 24C9’ﬁp‘%{ﬂetﬂ KQnlth8oinRinVvi VO
hal f-life o%gt heng(affﬁg%}rrﬁﬁEon (r)t\éﬁlndé:n&dn} \S/é:fa?x%nt t eofe |R anounnused

state. éﬁlde&oﬂtpﬁhé‘sDXSBBOdDEDIlédDX@S&;OﬂDN—H)Oﬁ)g a pol ynucl eoti de sequence
encodi ng the albumn fusion protein of claim 1.

27.  The albumin fusion protein according to claim 1, wherein said Kunitz domain
peptide comprises a first peptide, or fragment or variant thereof, and a second peptide, or
fragment or variant thereof, and wherein said peptide, or fragment or variant thereof, is

different from said second peptide, or fragment or variant thereof.

28.  The albumin fusion protein according to claim 27, wherein said first peptide, or
fragment or variant thereof, and said second peptide, or fragment or variant thereof is chosen

from the group consisting of DX-890, DX-88, DX-1000, and DPI-14.

29.  The albumin fusion protein according to claim 1, wherein the Kunitz domain
peptide, or fragment or variant thereof, is separated from the albumin or the fragment or

variant of albumin by a linker.



49. A vector conprising the nucleic acid nolecule of claim48. 50. A host
cell conprising the nucleic acid nolecule of claim48. 51. A pharmaceuti cal
conposi t iwo oeoegse4 si ng an effective amount of the al bum nPpcCfrssoeeseps ot ei n
of claim1l and a pharnaceutically acceptable carrier or excipient. 52. A
nethod for manufacturing a albumn fysjon protein of claim1, the nmethod

conprising:, (a) providi | ei .d | Si ' .
encodi ng tid-*a Bt it Bt Ancoidipe ORI & Mo UFyBRhiE B one
expr essbieth Mﬁ@pr{ggg{}@!fgu@giing fortndldie organismto form an al bum n fusion

protein; and (c) purifying the al bumn fusion protein, 53. The od of
cl ai m 52 wher ei rR24Rd; RIRAF-RIrk2% R20r-Bl iR 2 BriprReeR2 R0y Ruheftor DI -
14 al bl':'-'ﬂln fusion expressed in a glycosylation deficient yeast strain.
wherein R1 is at least one peptide selected from the group consisting of DX-
890, DX-88, DX-1000, and DPI-14, or a fragment or variant thereof, L is a peptide linker, and

R2 is albumin.

31.  The albumin fusion protein according to claim 1, wherein the in vitro
biological activity of the Kunitz domain peptide, or fragment or variant thereof, fused to
albumin, or fragment or variant thereof, is greater than the in vitro biological activity of the

Kunitz domain peptide, or fragment or variant thereof, in an unfused state.

32.  The albumin fusion protein according to claim 1, wherein the solubility of the
Kunitz domain peptide, or fragment or variant thereof, fused to albumin, or fragment or
variant thereof, is greater than the solubility of the Kunitz domain peptide, or fragment or
variant thereof, in an unfused state that has been subjected to the same storage, handling or

physiological conditions.

33.  The albumin fusion protein according to claim 30, wherein the in vivo
biological activity of the at least one peptide, or fragment or variant thereof, fused to albumin,
or fragment or variant thereof, is greater than the in vivo biological activity of the at least one

peptide, or fragment or variant thereof, in an unfused state.

34. The albumin fusion protein according to claim 1, wherein the albumin fusion

protein is non-glycosylated.

35.  The albumin fusion protein according to claim 1, wherein the albumin fusion

protein is expressed in yeast.

36.  The albumin fusion protein according to claim 35, wherein the yeast is

glycosylation deficient.
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37.  The albumin fusion protein according to claim 36 wherein the yeast is protease
deficient.
38.  The albumin fusion protein according to claim 1, wherein the albumin fusion

protein is expressed by a mammalian cell.

39.  The albumin fusion protein according to claim 38, wherein the albumin fusion

protein is expressed by a mammalian cell in culture.

40. A composition comprising the albumin fusion protein of any one of claims 1-

39 and a pharmaceutically acceptable carrier.

41. A method of treating a disease or disorder in a patient, comprising the step of

administering the albumin fusion protein of claim 1.

42. A method of treating a patient with cystic fibrosis or a cystic fibrosis-related
disease or disorder that is modulated by DX-890 and/or DPI-14, comprising the step of
administering an effective amount of the albumin fusion protein of claim 1, wherein said

Kunitz domain peptide is DX-890 or DPI-14, or a fragment or variant thereof.

43. A method of extending the in vivo half-life of DX-890 and/or DPI-14, or a
fragment or variant thereof, comprising the step of fusing the DX-890 and/or DPI-14, or
fragment or variant thereof, to albumin or a fragment or variant of albumin sufficient to
extend the in vivo half-life of the DX-890 and/or DPI-14, or fragment or variant thereof,
compared to the in vivo half-life of the DX-890 and/or DPI-14, or fragment or variant thereof,

in an unfused state.

44. A method of treating a patient with hereditary angioedema or a hereditary
angioedema-related disease or disorder that is modulated by DX-88, comprising the step of
administering an effective amount of the albumin fusion protein of claim 1, wherein said

Kunitz domain peptide is DX-88, or a fragment or variant thereof.

45. A method of extending the in vivo half-life of DX-88, or a fragment or variant
thereof, comprising the step of fusing the DX-88, or fragment or variant thereof, to albumin or

a fragment or variant of albumin sufficient to extend the irn vivo half-life of the DX-88, or
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fragment or variant thereof, compared to the in vivo half-life of the DX-88, or fragment or

variant thereof, in an unfused state.

46. A method of treating a patient with cancer, a cancer-related disease, bleeding,
or disorder that is modulated by DX-1000, comprising the step of administering an effective
amount of the albumin fusion protein of claim 1, wherein said Kunitz domain peptide is DX-

1000, or a fragment or variant thereof.

47. A method of extending the in vivo half-life of DX-1000, or a fragment or
variant thereof, comprising the step of fusing the DX-1000, or fragment or variant thereof, to
albumin or a fragment or variant of albumin sufficient to extend the in vivo half-life of the
DX-1000, 6r fragment or variant thereof, compared to the in vivo half-life of the DX-1000, or

fragment or variant thereof, in an unfused state.

48. A nucleic acid molecule comprising a polynucleotide sequence encoding the

albumin fusion protein of claim 1.
49. A vector comprising the nucleic acid molecule of claim 48.
50.  Ahost cell comprising the nucleic acid molecule of claim 48.

51. A pharmaceutical composition comprising an effective amount of the albumin

fusion protein of claim 1 and a pharmaceutically acceptable carrier or excipient.

52. A method for manufacturing a albumin fusion protein of claim 1, the method
comprising;:
(a) providing a nucleic acid comprising a nucleotide sequence encoding the
albumin fusion protein expressible in an organism,;
(b) expressing the nucleic acid in the organism to form an albumin fusion
protein; and

(c) purifying the albumin fusion protein.

53.  The method of claim 52 wherein the albumin fusion protein comprises DX-890

and/or DPI-14 albumin fusion expressed in a glycosylation deficient yeast strain.



