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Peptides Related Applications This application clainms priority to U S
Provi sional Application Serial No. 60/355,547, filed February 7, 2002. The
di scl osure of that application is incorporated herein by reference inits
entirety. woeldesef the Invention The invention rel ates poru$woidiel ds of
“Kuni tz domai n peptides and al bumin fusion proteins. Mre specifically, the
invention relates to Kunitz domain péptides and al bumin fusion proteins
for treating; preventing, or aneliorating a disease or disorder. Background
of the Invention A Kunif®umsngtused RunitzDomaip Peptidesi n of approximately 51-64
resi dues which fornms a central anti-parallel beta sheet and a short

C-t er m RahtelAlppkicftiae e. 9., U S. Patent No. 6,087,473, which is hereby

i ncorporated, by reference in. its irety). This characteristl domai n
conpri ses sﬁ&’%@gﬁ%ﬁﬂ%c P PEQRY 19 ﬁfa]é Pf%ﬂ#ﬁahle@waﬁlﬁw °'l§§ﬁég’,54?’esul ting
in a dofiled Bebrie@p, 2002 Thel didclofied VB4 abplitcalibd BhiNBoRRtated 1RGN Py fétedidae i rst
beta strand resides the active inhibitory binding |oop. This binding | oop
is di suPf? & B¥nded t hrough the P2 Cl4 residue to the hairpin | oop forned
between the last two beta strands. Isolated Kunitz donmains froma variety
of pr ot Eieldad ¢he Inledtionor s have been shown to have inhibitory activity (e.qg.,

Pet er sen et [ E - i - 3105316, _1996: er.et al.,

Bi ochem Bi op yus“.mn%%?el%%sm% &’8 ?%?31%23%“% 4%0,mai’§§§p3‘%& ﬁn\rﬁ‘?gﬂg?‘mahsfm\]. Bi ol .
-Chem 2pr@teids4 Meor2 Spdcificall 9,0ty .inventideerblaasntiot Rurdiondoimam pdpsideshandealbesin shown to
have i Lvi.ty.  as discussed. .. for. example,, in U S. Patent No.
o057 A70h pblelns 6t okl preBEneg S AR A ring sl Biher” (0 S PRORTE

i nclude tissue factor pathway inhibitor (TFPI), tissue factor pathway
i nhi bi tBacksrowndpbthedpventiop| oi d (3-protein precursor (A(3PP), aprotinin, and
pl acent al biKiphit: d ; irfp dofrlal}Sd {g}(g@;‘ knRk bl ur al
~anti coagul ant, contogll:aﬁismtaﬁf?lge ta%dg'[ehrsﬁﬁpﬁ?% e kggp%géshﬁémg@?% gorr&gtgnai ns.
The amis8iraleintinssdliekbein tsheedorndi t shehithierminghbelir (s¢k| &g Plashatent Mad
cat hepsq g87G73! Wi IR : Dbts Rtirelyh VPR st
chynmotrypsin;’ gﬁgﬁﬁﬁgﬂﬁﬁgr _ 6dr$m hpﬁg%refﬁgé: Iﬁ?)t\slngﬂgﬁ)i{)'v?%§% e%}g?ssngn et al.,
i bi d. ) .domeen qomprisgstsoy sysigoeiresidugs hiat fam threcidisulfide pods.irebaliing ovadeidlser i ne

EUbseot T e oo oo e ARSI laigh ! e sl cbe(itind riilegTne dbtfic! O1 1 O0 1O
PCT/ USOglibeay &indng loerhThist bietingloow éx distdfide rindes tequgh tlehP A€ 1y phadureto
Kal 1T Rairgfll 3 thhon A WA ARH R o YehShARE:. Wb1ardRldkics ORIRIAER! | deS-
variety of proteinase inhibitors 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 (-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




Pl asma KaI likrein Inhibitors Kallikreins are serine proteases foug% in &th
ti ssues and plasma [see, for exanple, U S. Patent No. 6,333,402 6
"~ Mar kl and, which is hereby incorporated by reference inits entirety].
Plasma kal likrein is involved in contact-activated (intrinsic pathway)
coagul at i W os/debsas i nol ysi s, hypot ensi on, and infl ammati por/pSisesdbool a,

K.D., C. D Figueroa, and K Wrthy, Pharmacol ogi cal Reviews (1992)

44(1) 1-801. These effects of kallil<¥<ein are nediated through the

acti vi ﬁﬂﬁlsuai of ém&eplditeaﬁdsmhbh phyphimd kelikrailn, pladising atdescutrophilFdastase b |

(coagul - ur oki nase/ pl asm nogen (fibrinolysis), and iii)

Ki ni no % n and inflammuation). Kallikrein cleavage of

ki ni nogens results |n t he production of kinins, small highly potent

bi oact iRlssnadSallikhein Inkitdtoks ni ns act t hrough cell surface receptors,
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inappropriate plasma kalhkrem activity and resultant kinin productwn are dramatically
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illustrated in patients with hereditary angioedema (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 C1 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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and E. Schnabel, Bio. Chem Hoppe-Seyler, (1988), 369 (Suppl errenté 27- 3521]0
a nore recent report [Berndt, et al., B| ochem stry, 32: 4564 70 6
indicates that its Kj for plasma Kallikreinis 30 nM (i.e., 30,000 pM
The G36S nmutant had a Ki of over 500 nM Markland et al. [U S. Patent Nos.
6, 333, 402 wbo3a@éb24 25; 6, 057, 287; and 5, 795, 865; each repfBusmosiber eby
I ncorporated by reference in its entirety] claima nunber of derivatives
havi ng high affinity and specificitys4n inhibiting human plasnma kal li krein.
gwehof 1E8regeF pippiémme:ompa@e PhithdelphiaePA ) pp.bTHIRY (nare ia@&fpfin mo%ha%/ga HAE.
t hou ear | ndications, are that conpou IS safe and effective,
 the dufZEFBP l%f’r E?aflg'clfre?’egs‘gﬁo@?’épext‘ﬁ’élh Pgés‘{{g‘ﬂ ?BPP%‘@'l’ﬁ PRCEERED VRS Pl asni n
is a sethibitr m@imm admme@rdtrnmpoplrmﬂmﬁ%pﬁﬁs inftl8ly @jughtth ibe ad@BRg N Of
plasmn_(or,K "CatDorn")_ cuts Reptlde bonds, partlcurarly after arginine
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of the speC| |C|tyodgasmn dérives from kringles™ binding of fibrin
P
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Bi 0Chemiafiiein isGA8BY, e2806 %@Gﬂﬁ@ﬁﬂta}{ﬁﬁaa%k & Bk shymyBI OChemi stry
(1984) 23:2108- 2112@31\/1 activation, bond bet ween ARGE61 -Val562 is
cut, allow Mgiand qhel If-§- rRagenh Mopob @@94(9?11@@91 825; f6f¥57i28%; adl §.79%86dge. The
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disulfides (Colman, "R W J Hir'sh Marder,”"and E W Sal znan, Editors,
Henost &2Yiag high afﬁ%ﬁo%b%ﬂ‘i@ﬁc@é@bﬁ@l%l& huspen plagm kalikgin. Li)m)pf\mq Conpany,
Phi | adgldbihsis bgfﬁ‘g testg@ﬁnhﬂﬁm aﬂ@@gwhosﬁ’ﬁ? frAET }?ﬂf%g?gsarlﬁ noﬁéﬂzoﬁf}g@ﬁﬁﬁ bl e for

fibrinolysis is plasmn the activated formo gen ny subst ances
can actharamgoygd d%??lf"‘rﬁ’géﬁfectl”ﬁ’c‘lhﬁld‘ﬂfﬁ@ndé'ﬁff%ﬂ@éioﬁﬁgmquact or,

st rept oki nase, urokinase (uPA), tissue-type plasm nogen acti vat or (tPA),
and pl @g¥in kibliditdfi €i N (pKA). pkA is both an activator of the zynogen form
of uroki nas§ and .a direct | as activator. Plas n I s undet ect abl e
in normal cf PEURES it FBE ﬂt% enﬁ?‘gg’ﬁ?‘nﬂ@%?i‘“"ﬁel‘?e Thy fBigeftc domainpplesent at

about 31asmM(oArCaaudni)lce@@Jeptmmm@@pmau@mmi ar@fni) REBBEER d Bsspound t o
fibrin and.other caﬁlgp ts of the extracellular matrix and cell surfaces.

Nor mal SHEHSHL RS WPBYP APSI B rgsiy kaljksinnpid many - pl asmi n

i nhi bi bher desire fb ﬂeascéltMaéﬁeﬂﬁze%p&Mclt bﬂﬁlﬁénﬂn@&@vesﬁomme knn les' Binding b 2006 WO
4 PCT/ USO3 03616 trix or cell

03/ 066
boing BB Qo o 8 Sl Bl Ghemaita 2 S Be- 36 V Rk PR, Bipchaisthy - Thus.

acti vayioss) ob-opoasmasn man exedesd PMynBiHcﬁﬁhb@ Q%s&ﬁl@%%lby 20 Y2y P!
causing a roflbrlnolytlc Stat e, Pasmn once forned: 1) degrades fibrin
clots, acth; o?ﬂ, qugr@(;ym -Valse 1s cut, allowmg the newly free amino terminus to

form a sait bridge. The kringles remain, nevertheless, attached to the CatDom through two
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
plasmiﬁo gen activator.

Plasmin 1s undetectable in normal circulating blood, but plésminogen, 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 (¢,-PI), at about 2 pM. Plasmin and
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ii1) digests fibrinogen (the building material of clots) inpairing
henostasis by causing formation of friable, easily |lysed clots f-?(;nﬂyh(;ma
degradation products, and inhibition of platelet adhesion/aggregation by
the fibrinogen degradation products; iii) interacts directly with

pl at el et s wmosakesave gl ycoproteins | b and J1lb/H a preventT/usp3asthesi on to
injured endotheliurn in areas of high shear blood flow and inpairing the
aggregati on response needed for platelet plug formation (Adel man et al.,
Bl ood (02986 )for8 @6):1280pkR84Matrix v) cgll dbaakplisndalis telothabt indedesssblengymes in

the ext.i.nsi agul-at i on.pat h f.urther pronmoting.a prolytic ate.

Robbi neERREbH 8 FyTag. 3P Bon oo eyt com Rl Soutr i B ekl R w
J. Hi r sdaypsing a profitviotieie stateand E. W Sal znan, Editors, Second Edition, 1987,
J. B. Lippi Reot t Conpany, Philadel phia, PA) reviewed the

pl asmi nogen-%ﬁﬁwwe%@m in detail. This publication (i.e., Colman, R
W, J Hrsh, V. ij. Mkgades fibdifl @loks, soMetidth preRRmrdidi t ors, Henostasis and
Thronbosi s, Second ditign, 1987 ﬁ B. Lippincott Conpany, Phil adel phia,
PA) is hereby iMcor étﬁgg"‘ﬁ?ﬁe?ét?"é wifing mptenaliod glofs) impaigng emesipsivgenol ysi s

| nappropriate fibrindyysisnga@endtion o RRBRNSIsHE yied 88 1o dEERESE Ve
bleeding is a frequent conplication of surgical procedures that require

extracor poreal circulPdugls, 28¢,ciphibitionc of pileiplet wdhesiop/asgrpzatien bindh¢ s al so

~-encountered in thronmlivbden destadHBY pRAELtr 9an transpl antati on,
. particularly liver. Qher clinical conditions characterized by high

~incidence of bldedi Ayeartadiedlysvithelptsiss iojave elyeemeising b and [Ibilosi s,
acute pronyel ocytic Ineik@iHshdhedith to weﬂduiﬁeﬁlﬁn%d;ﬁéés%lﬂ%h%apﬁlg@&mstaS' S

. requires infusion of éﬁ}l asma. and/ or plasma produc res
i munol ogi cal reacti dRVa# igpaBRa ke sgpresatioiorsernsse aeeded Fuspdateieti Mugi rus and

H V. Very high bl 0od ghasfiof @t & b, R (16369 B3@)i2B0bdd), MSsi ve i nf usi on,
When judged life-threatening, the hénorrha_ge i's treated \’/\gith
antifibrinolytid® sudrtepdvticalyinagivatgpensymesinitee extrSisis copgwasion pathay |

Bi ochem stry (1993) 3inkPBakadkad a state | [ pretinin 2 7
JUL 2006 WD 03/ 066824 P [_usosgéoa 16 ﬁ@uh?&ggig%qggbﬁ&r_g}ﬁ%@%r %15 9)
2(8668) 924-5). EACA &famostesinandfhremaesiyl GplmanpReWent Hipha¥nd. Mardeam bi ndi ng
fibrin by binding theg,kid Rl €85, mD S | SO syapfree tease in
plasma. BPTI is a direct i nhlg'b?ntlor’ lﬁg*t&g’?gggngdn@gﬁ%m gbsﬁhé'%mgﬁsggétgcti ve of
these agent's. Due t o Conpany, Bhidadelphia, PA) revibwehthe plasminopqetplasatin system r enal
toxicity and, in the; . . -'r'ﬂrgm i1 &Y. d:nes s are used
with caution and usua Fe;ﬁ%'g’glg?g@dlcgédna' 1 gs% r’elg'o\tﬁ'r%/’"I i U?tggﬁrr%%?r’ Acta Chir
Scand (1989) 155( 6- 7pe6 B . WASalzrian.e Editdrs, t Hemantesist adr Thioinpbsic, $ggemt s | ack
target specificity ard:affidut [ r |t o) e n r.gans

t hrough uncharacteri ;Meh f%’n%aétygb%I?(rﬁ%dég‘{?ﬁa@ogﬁp%eﬁhﬂgé}a %o%?gégp%a I red due
to low affinity, sidecefportaddydedferenee.| ack of

F ibrinoly;is 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), tranexarnic acid, or aprotinin




specificity and potential for imrune reaction and organ/tissue to§07c M
augnent agai nst use of these antifibrinolytics prophylactically YL
bl eeding or as a routine postoperative therapy to avoid or reduce
transfusion therapy. Thus, there is a need for a safe antifibrinolytic.
The essentwydsiaéshy | but es of such an agent are: i) Neutrpdi/gaiiosyis Of

rel evant target fibrinolytic enzyne(s); 1ii) Hgh affinity binding to
target enzymes to mnimze dose; iig) H gh specificity for target, to

r educe (Nahausebif G tsnced 1Py 2(8d68J02489T FACK afid WahéXainid/ adi® TRV Ot ein to
mni mz«f ]Botentlal I |rmunwgen| 6ity and organ/tissuye toxicitys Al of the
fi bri n8laypindrembidis Sbra by hinging thriringles thygl wffsgrfeﬁmlwﬁﬁﬁvan@tﬁassyn an

ef fi caplaame BIMIid 4 BifdcnRhibitbCoAnfl) XD ikRhokt BELTAYOSOM S S8 DURPL eases.
Excessi ve Bl eedi ng Excessive bl eeding can result fromdeficient coagulation

act i vi e Pefaishtfeq thiombplin|cpmplicatiges | ignalytoxisity sando il theitgaem o6 BRHe t wo
condi thﬁﬁ&m&é&nﬂﬁftmé&le%ggﬁé“ %&ltxbf%l?%imgﬁ“énc{%tal _I_ffé@ér%d a Ms‘st@%wv' ty of

plasnmin. The clinicall eneJC|a in reducing blood loss is

t houghfPutigrmass Apte Ghﬁ&wndt@ 28N APHPtIN)- oAl Biressefithe @Kﬁbn@lﬂwm@f—r}m bek of pl asma
kal | i kgg ga s(g afiscn} tyoz{ndqmeﬂﬂcﬁ%ﬂ Sues Gl ggga}l CIR.L;WTMQA (1993)

21(2)190* eviewed currently- use thro as stated
t hat , aletabgugpﬂthwgrfﬁ@l 19n1g¢ clwgemlgec( duegto lovpAffindky, x;qlmeffdgtsohd to lagk 9Bl s,

ot opt ShpiRUg Sl et B B SackBh Fldorp e QAPUIRI BalBsc ot
r emai nhess anmﬂarisaylsrtl@nmfophylaptﬂcaibgtq preserd rklgeding ors aataemuumehpos@qpstaam is
pot ent igal ] g% ge b &e trédﬂce“ Jﬂlé‘od %ﬁ%ﬂ TS $%Ces8! Y& gCldpyation of

pl asm nog can nger ous 1 y to clot” and injurious or
f at al hetﬁﬁhﬂmhlag@ ThAGSSpUtabatmbutesgﬁ:wyhsrpmfarg pl asmin inhibitor would be

useful in such SES Nt afimr el / 066824

PCT[ US03/ 03616 qg Blﬁltrahzatlonof eei?l‘{anp sm n |ﬂ(g§5n%eg ’However, it has been

found that it idgisuf Hlﬂl@ﬁmbybmtamtogaget@nzymdstsmm&etdem require skin

-testing. Furtherﬁ})r eHi#‘sﬁe&lﬁ@gﬁfo %FIAred]?%l?l:{d’e% eéts agontrol bleeding are
mechani sm §

quite high and t ear. Sone say that BPTI
acts on plasnin ivwhi | &gt Id@rse s»ayslmllhmty itt haotas foyteinntui biitimivg pdtesian
kal | i krein. Fraedri ch |.... orac | gy.asc Surg (1989) 37(2)89-91]
report that doses of ‘& e’é‘ﬁ’(‘)’Ll . %awqo}fm %80 open- heart surgery
patients redlicefdihbl Molmseﬂzymad mmtarémlaiﬁdldam tirgets nfea mmhdbinem thyt sansf used
vvas dec Cased %/ " A(V g h ) rlecentl D}{&[oduced Trasylolrmin the
U. S. SQER GRgh mﬁﬁeé’ HPE‘&’P&% Ut 8%"1”?8 %%¥s product brochure on
Tr asyl oI Tm which is hereby incorporated by ref erence] . Lohmann and
I\/arshalEx{@éfer%l@qdn@orneal Surg (1993) 9(4)300-2] suggest that plasmn
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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. Tims, 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.
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Sheridan et al. (Dis Colon Rectum (1989) 32(6)505-8] reports that Ef h %é

be useful in limting bleeding in colonic surgery. A plasmn mh? Pot

that is approximtely as potent as BPTlI or nore potent but that is al nost

identical to a human protein donmain offers simlar therapeutic potenti al

but poscs wessess®t ential for antigenicity. Angi ogenesi sct/ukiz@sélsn is the

key enzynme in angi ogenesis. OReilly et al. [Cell (1994) 79:315-328]

reports that a 38 kDa fragnent of pleasmin (lacking the catalytic domain) is

a plo'([j egt i nB]g’ml iscarpotelemi plk'ﬁﬁ’hﬁlsihﬁﬂtﬁ' Howelreg, it hﬁhgbdeh&émltgﬁléﬁtb! isigs(ﬁféilcféﬁtljm ?; ImI n
cou e.use In ockin tastasis o S 1 dl er IS

© (1994) HléseRis i§§°°ngé’éesaﬁ°§ T mil“} tostEe. EP“he“)i\HW% L:"éoP TRETI rpqurgd jo

667: 13+adiiol DleRBhg hr¥ qfifte 18kh andthélhREhadishl dfiastiondiB dotHidat. SS@hie @y thaaBPThEr EDY

i ncorporated by, reference]. Neutrophj| Elastase Inhibition stic Fibrosis

i s a haflEgnPkEpin whiletharm payrthatdsasts by whibimglasgmskalikreny Fraedrish#t o,

gast ron[m@&tcmbvasasﬂgr(mng@wm} feyert ﬁﬁsdoswmbeum@ &fmm@é g®0, 000
wor | dwi de, the incidence_ of iS estimated at | in 0 [Cystic Fibrosis

FoundatPghheap suizer patigass redyopd bigodlosybyalmpsthalf andhe reen afB@ltﬂIﬁ gansiusedvar y| and,
Sept enfygg cﬂa@r%%led b;hﬁ‘ﬂe nﬁﬁlb§ nehss tr«.ec'el'iﬂ)p'l:nltl‘(’ﬁﬁc:edd’ﬁ% lélbeq'n it Y2B%pps the

| oss of a sin | al ani ne at position 508 %M resulting in a
a

f aul ty redpsiqnco gffhlesﬁlas it surgey §5¢8 %}eam@déemm@wmﬁmg@l twhichyip bf:rebh (CFTR)
uhi N iRl ty@feorérBal0S BhuBAr O Miartlal (RéRM: PEREA SR: (1908) 9iBfs60.b) [ Fommens,
J. M, al ‘I'dentification of the cystic fibrosis gene: chronbsone
wal ki ngu%a%i ‘thay pissmip inhibitpsraey eswefid Bpcontolimg tigedingdn surggxmf theeeyeal .

" | dent 'Silbrﬁﬁh'e%l t o R8deheh (19595 886 Gendrts Qs TP f&ﬂg tary

DNA, " 7 JUL SR P0iey Ol MBS (19008 BBl B ol Fncits e TR ey W “19so:
Ker em llslltlngéﬂeedlﬂgmcqlmﬁfﬁfﬁat| on of the cystic fibrosis gene: genetic
anal ysi s, fifn AABiER T L L been
found in CFTFEEE mail causlse Hggljsé/il&ccg ar?ucus thmen% géntgﬁygof t he
passag é@gﬁéldpﬂw@m arhaman pratein yiommg @ﬁfpns@imiﬂaéilmramutlc mﬁ@tmletpnt posslasye
Syst emBoreodi forhdnibRy0 of the nortality from CF is due to respiratory
conplications [Cystic Fibrosis Foundation, Patient Registry 1998 Annual
Dat a Report, Bethesda, Maryland, Septenber 19991. Although di sease of the
pancr eé§3‘08‘?"\‘7€*f' and intestine is present in CF individuals before birth,

the CF | UNQPlasniAQY MBlkeRendinielil aAflBoddbthid. Iomm}omgt[cai (1onhentign2and
i nfl ammati on. TheED defective C - reabsorption inthe CF lung leads to
3

desi ccAtHs et 448 kD Fagraent ghgl agyin dlegkipm feshtimdgmaing s %R?éﬁnél%t?’é with

vat er bHeldeRiady lmahg@{aylm%ﬁnq&qﬁ@ﬁm SR 8¢ LAY AR ckiNE hetdlaE hbere Wi th
mucoci liary cl earance acteria in_an environnment well suited

Lo ool s (e Tt a (DT 785 oo Bes oo EBe . PROVME Arst Sa v - o

a|d ) " M@% 667921 ODRBATy AT, UGHIBOEE1id) afh BisQh o YAl HefeoblyiR¥oRkdiod By YOUNG
aaults w
reference).

Neutrophil Elastase Inhibition

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 |
fﬁulty cystic fibrosis transmembrane conductance regulator protein (CFTR) which inhibits the
reabsorption of Cl (and hence Na* and water) [Rommens, J.M., et al., “Identification of the
cystic fibrosis gene: chromosome walking and jumping,” Science 245:1059, 1989; Riordan,

JR., et al., “Identification of the cystic fibrosis gene: cloning and complementary DNA,”
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rel ease neutrophil elastase (NE). The neutrophil-dom nated inflamation on
the respiratory epithelial surface results in a chronic epithelial burden
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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 iinproving
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 8. aureus, drug resistance selection pressure has increased.




al pha, antitrypsin reduced bacterial counts to 0.2 0.4, conpared f ?ﬁ 00761
in the placebo group [Cantin, A and Wods, D, "AcrosGIlzed ProI L 2
Suppresses Bacterial Proliferation in a Mdel of Chronic Pseudononas
aerugi nosa Lung Infection' "AmJ Respir Crit Care Med 160:1130-1136, 1999]
Sunmmary ofwao besészventi on The invention rel ates to prot ePOBUSIBORILE Si NQ

" Kunitz domain peptides fused to albumin. These fusion proteins are herei n

~collectively referred to as "al bum.rg fusion proteins of the invention.'

These fusi Oﬁulﬁbﬂér;»" Ractthh LRE hAVeSh andRxpidiict e emdpslionR Winiocal f-1ife
and/ or exten or therapeutic activity in solution. The i nvention.
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These fusion proteins are herein collectively referred to as “albumin fusmn proteins of the

~ invention.” These fusion proteins of the invention exhibit 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,
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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 thercof, 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.
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(c)  purifying the albumin fusion protein.

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 1251 DX-890-HSA fusion
(right). |
Figure 3: 1251 DX 890 in normal mouse plasma on SE-HPLC (Superose-12).
Figure 4: SE-HPLC(Superose-12) Profiles of '“I-HAS-DX890 in normal mouse

plasma..
Figure 5: Plasma Clearance of '*I Labeled DX-890 and HSA-DX-890 in Rabbits

Figure 6: SEC Analysis of Rabbit Plasma Samples
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br oader mayaeguirccinkibition 9§ twounTarore profeasea labvdifision 0 Amdltibled(niitn amaindalloasi ant s

t her eof %H 1 . t her ecies (and,fragments and variants
thereof%n.eac & uséic}ga’gr%e%a#fm ﬁgﬂbkﬁ’%%%ere é’?gloéeo?rf’tgéﬁef‘véitﬁ}“%geg? BYi® prot ei n
or ani nissatvcdor megutwiE, dogrinaneah kirsdted for thg vemé posteaya ko ehat the HaMbing one or

f ional _actjviti . bi ical activities).of albunin. |
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human ) . LNoSEQ.LD NO . 18 herein. a In Tabl.e 1 and SEQ I D
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‘or al buexhibit shmepgistatdiferts,es coraparad ©an elbufmiefysien potdheangafsingonlyanakypgs or

vari ant . . ol ecules, or fragments.thereof. The hupman serum al bum n
pr ot ei ngfulgéa“clfE P‘ﬁg’? R &‘%’U ﬁuﬁhwgﬁebﬂm&w&? 8@’&55 Wyé%ﬁé’w%?}’élﬁ[aggﬁl?eg&"o ai ns one
or bot hfusibn proeeifisobfl thevinvgntixat 15 enfianpe iartiologitAtatthAs ok th inoaefe hevislegita SEQ | D
NO 18: | %9-407 to Ala, Leu-408 to Val, Val-409 to Ala, and Arg-4 10 to
Al a; or rd’-‘4 10 to Ala, Lys-413 to G n, and Lys-414 to G n (see, e.g.,

| nt er nat i ondthe BlbamircAikion prodins of (ROEs2R6RVentibe bl pdciaas PRIcHEaR: hdlf.1 t S

entirety. by . reference herei,n), I n sqQme enbodi ments, | bum_ n fusion

pr ot ei nlzfe(?%lﬂ}eﬁé“nl“ﬁ&@ﬁ’?ﬁndﬁp?@a’f’ 8t A" SHE ?)tr’”B’GiokFalffI%SBB%‘i e ped sets
of  poi fatedpdptidel io BSefiR @-folll) 6OY-E6ld, Sdrafirt,| dvif the hblFlidNsEthé Beptiad $ckiXg P3P _
pr ot eol I hcreased production of reconbi nant al bum n

fusi on %% hﬁ@ﬁ @%ﬁ%?@%@ﬁg&# L{‘;lg aglgaqt' gupart to the increased 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 protein_s (such as albumin, unfused) to prevent loss of prateins 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 proteihs of the




cells. As used herein, a portion of albumn sufficient to prolong o_J; «axt&%d
the in vivo half- life, therapeutic activity, or shelf-life of thg JuL 2
Therapeutic protein refers to a portion of albumn sufficient in length or
. Structure to stabilize, prolong or extend the in vivo half-life,

t her apeut o o3agés2ywi ty or shelf |ife of the Therapeutic penusisnigerti on of
the al bumn fusion protein conpared to the in vivo half-life, therapeutic
activity, or shelf-life of the Therapeutic protein in the non- fusion
state. : ; ] [ I ] .0 s ' ise the
full Ieﬁgﬁ?% lc%m% %ggﬁﬁidéeggﬁtg%ég&g‘gg egllg}r Fﬁgga%bo%\?g;ppéggt@f@#cﬁ&g% one or
nor e f riagndestransgenic otganishmamodified ® PulaiBe suclarddmoBeEexo METIVBE8",036 16
-13- capa of _st-abi.]i zi I . I: >t her [ .yity. Such
(7 agror esraly poHERR s pidh. Bl MRG0 ghdvind HECBREHY e it bl S00.
15, 20, m@%¢uld0, 50, or nore contiguous amno acids fromthe HA sequence or
may include part or all of specific domains of HA. The al bum n portion of

t he al bﬂiﬁ?ﬂﬁﬂug on proteins of the invention may be a variant of nornal

HA. Th peutic protein portion of the album n fusion proteins of the

i nventi on méjealeys, beumesr pewmsaliminh @1Se peb dumiee Poweini GEA)agredusdr i bed

her ei n. m&%aﬁsg%ﬁﬁl}r Y| OhE torh b ChASliTin® MHE ELARS abiGhet 0o and
substitutions, efther conservative or non- conservative, ere ‘such changes
do not ewopasshimpl yeramt adbungn dangr frageptsoind tvatanss thsrgod), asuwdl ag albumin

| i gand- hi ndi ' 0 o1 g ies of albumn, or the active
site, o?brggtth?lgsggagso@g@%L%ﬂ(%]&ggﬁag%sﬂﬁﬁiﬁ't herapeutic activities of the
Ther apeut i ¢ Asr osedi hesein) Halramin? cefexsr colledtiveld tou abnminy piotein pr ctneihmsicidft t he

i nvent i incl . | | [l rphi L & of human
ol b rieaeeiey, s i Bhidhl of R Aabih $p B R BRI AL S e,

di scl oskidloginal ERt3RR2s)087 albmmire| yn articPa), , “allwerin®’ reférs t868intap alh@in orThe

al bum n i n eqs for
excanp! oT ST AE Ee SOTIBNED 458 bREWRS B2 BB it Bl Tl Dt are
not - | i mnatect fom oftemmaantbumiradsrsbown IHREQIIHNON Srhepan 4tidon Teble fl hed SEQURI n f usi on
protein, rom.a di.fferent ani e | otein

Por 1 onOak LUt 8L Sofy At SRTNG, chitf¥sl” g WENEPRAN B BBENR, 0ot 100
am no afierd sstieonvgstebritey oefragmings theteof, emsmalbg0oamirinotsaf tissel roolgeulsihe HA

vari ant. %r%aal % nsio%t of or alternatively conprise at |east one whole domain
of HA, IF BRaMPTe domai ns 1 (amno acids 1-194 of SEQ ID NO 18),2 (am no
aci ds 195- 3&hehimSkegrinh aldGmirB)rot8in(1aed inahauibwisin 3g3BoroHbieim oSEQinveldidNO 18), |

+ 2 (1-387.0of SEQ .| .18 2.+ 3 (195-585 of SEQ.|D NO 18 I+ 3
(ar o SPEHETS orereh,oogh DEs (el i TRl muliors s R O B o 18)
Each dN6di8n Lies-407 seAfa, Daude08up Vi, Wakaoh anilapgaiusrgsd10do vd; os Angal ¢ 1- 105,
120- 194, , 195- ... 316-387,..388:491 _and 512-585  with flexj.bl.e

nter - SHBIARATHA o HE PR RATE oy T 6 s AieBeigl FBIR S NP o

G u292t WEE2B 85 R heteby #hddpbratedlimiid tntirdip by adfbrgnderhepi)t iloBomé ebddiddelym n

fusi on 'ﬁgu?ﬁigl,ﬂ}sic?rf p}ope?nslo \{}?eni%{rf%rt}orﬁ}ét 8(%%1"1 Iogg oratl;oth of above-described sets of

point mutations have imprdved 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, therépeutic
- 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




| east one subdomain or domain of HA or conservative nodifications t?erigﬁfﬂﬂ
If the fusion is based on subdonains, sone or all of the adj acen? Y 6
may optionally be used to link to the Therapeutic protein noiety. Al bumn
Fusion Proteins The present invention relates generally to al bum n fusion
protei ns awolosmtseds of treati ng, preventing, or aneliecausngssdsseases or
di sorders. As used herein, "albumn fusion 2 7 JUL-2006 WO 03/066824
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at | eas f t ref) to at
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protein, and gl bum n proteln nce um n fusion protein, may

be ref ey oingludes insgitiopy pde et‘ol’%gj’ingnmg“g?u‘mﬁ’o?’é]i? cogperyatixe ol Befi n f usi on

pr ot ei Neondelvabi€ MbWWthest&Qot ﬁﬂsmmaqgn alidrQvié deﬁmﬁrbfa:[.trekr?mﬁb fisegiton
proteln co I‘ISII’lg or_aternatlve [ cops) st | a erapeutlc proteln
and a sEPU-RndIng A% POFrBRTpSeNI, PIIPEtiFs o #Bw}%%ﬁttée 2¢HE S hEFIBE provi des

an al budBntidf Wi CorBrO R irkrapenfity dchvilies ofdle PlctpERatgronginy, consisting of, a
bi ol ogi cal | )i%lactl ve and/ gr therapeutically active fragnent of a Therapeutl c

prot ei n and 1 PSBicHl dhe affumin fee Aroteng of feringspbon i Mhtsluds Ravralent i on

pr oVi degeciting PoRibiphid YSHAR Mm&@annalsmralﬂl £ e‘ﬁfs & hendhaiibiginy fgonsi sting
a bi ol olgl cal |y active and/or_ therapeutijca g )actl ve variant. of a
€ g

Ther apetemplehese dagmen) disclosed iRER 1384 IPh 3FsYtLA EnWagih s édhdtifent s, the

serum afiRUTbiniA" RhEHE RAIRPREAL atﬂff véridBrafd! l@w&ﬂaugi Wi QRanithA)! ErNexamplene
mature portion of serumal bumn. "In furt her embodi nents, .the invention

provi deRumsn, s SHER oF Big J¥PrgRenBrlnelwprnsdnslede, by arenat mited fo b andonsi st i ng

of , a ThefdPertel MR p6idn AL AuhiR |ﬁ9‘>g:inclﬁfbtkaﬂl 8% be/ o Ndifrent animal
ther apeutical ly active fragnent of serumalbumn. In further enbodi ments,

the i nv@ﬁtﬁlﬁ)ﬁhefﬁi?eévwré?ﬂhwr%ﬂlbum n fusion protein conprising, or
al ternativelgeeafs ap%eut fITﬁﬁI%ﬁEIﬁB?U&iaﬁt wﬁfl?é £i15hsAT6h aaml% Qél@groﬁgl ly

active and/or ther tive variant of serum al bum n. certain
embodi n#hexampld et mhs@rléaemnomcmsdm@ nﬂwdﬂhuvenaztsﬂnamr@nwtmi 9 ﬁltw%wehr protein
is the o%@hyé% 1@%‘%% Ok do pﬁ)&”ek p;ﬁé Ab&hifs 1! @middrdhRr1- ﬁjlbcﬁd' ment s,
t he i nvention provi es an a u u5|on otel n conpri sing

al t er naSEQ 8 W ¥is? Gamiitngacids, 19é~357 of B FANG 18)c3 (wn@mml&)?r%tﬂ&é DéﬁEQt ically
active DR 20 (480 AN M NGH! 202 (B AU SeR WG liodscal [y

(amino acids 1-194 of SEQ ID NO:18+ amino amds 388-585 of 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 Glul19, Glu292 to Val315 and Glud92 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 o
The present invention relates generally to albumin fusion proteins and methods of

treating, preventing, or ameliorating diseases or disorders. As used herein, “albumin fusion




or variant of serumalbumn. In sone enbodi nents, the invention- pPo?/i ﬂg%@n
al bumn fusion protein conprising, or alternatively consisting of, tj '

mat ure portion of a Therapeutic protein and the mature portion of serum

al bum n. The al bum n fusion protein conprises HA as the N-term nal portion,
~and a Thwagedsse€ protein as the C-termnal portion. ApCEUSBDEME! y, an

al bumin fusion protein 2 7 JUL 2006 WD 03/066824 PCT[ US03/03616 -15-
conprising HA as the C-term nal portliden, and a Theralieutic protein as the
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to al buls aibimisi fosiop protedi, Mdyrbertteefd tthas al“potibir, Pegiondor ‘“mdistgest e t er mi nal
and/or C-terpinal of the Therapeutic protein portion, album n fusion

prot ei ? “B]FHF}ﬁ ;i ngfé‘i‘ltion may al so be produced by inserting the

Ther apeut i chpéit dhbddsenfald indentioh prdVides Qs talbuftid fifdn préte@l dRbriéifgiocen of HA
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| UOR) FEPsisifg ofs Plofogicelly askive mad/andRrrappuiifelin actiys Hagrent aba FBFiaReWie. These

| oops rdteitis@iul séromy Alb@ninN§iOlein. AR, othdr erhBbdfhdd®, the!ShveRtorObroliagss apeutical ly
active ﬁ%atlglgs, articularly those requiring a secondarg,épstructure to be

funct i AR HislompEqicin comprsing, of alfematively cousisting ph e Wolggipallyaceveandar buni n

mol ecultigerapebititaByp egivé veriddk 6F #Thé&iadeuE blowirt Yod 4 RORS alblimiH0RM. ah Ryl n
structure i,nto which peptides or polypeptides may be inserted to generate
al buni A™PALMERIS:thg Serums albymingprotein, eqtenogent; of the) @Bumin fisionaeragin isThe 76-
Asp89, nf¥na93orEbnlbfAauniAiblta- Al al 76, Hi s247-d u252, d u266-d u277,

G u280- Hi s238 Al a362-d u368, Lys439-Pro447, Val 462-Lys475, Thr478-Pro486,
and Lys560- Imfisbe embadimspisethe gyBeionmscidss ap efbumirefision ppastiy semprisigs ar e
insert g diteinativelhe cispitts AFNG! Th&hptufO préiki a2 M Y $200- 66 | oops
of mature hunar?Ibgl bum ng(TabI e 1)lm(quE(S_r‘IﬁlE)ﬁN%.E@1%%@%%%1“%@%2%3&?{0? protein
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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 aitematively 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
ﬁnd 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




the active portions of a nolecule with the desired function. Addi fgﬁl lzﬁﬂﬁ
random pepticle libraries conprising Kunitz domain peptides that®a

candi dates for use as a Therapeutic protein nmay be generated within
particul ar | oops or by insertions of such random zed peptides 2 7 JU 2Ws
WO 03/ 0668ax103R6HR4JS03/ 03616 -16- into particul ar | oops eft/tisve/nddds nol ecul e
and in which many (e.g. 5 x 10) conbinations of " am no acids are
represented. Such library(s) could 4é-generated on HA or donmin fragnents
of RA pmprisingHA isathe Catrmondl pgrtiont dnd dsThelagutic prateiniaz ed Nisraihdl @ortioh ani no
~acids w r nore peptide | oops of HA or HA domain fragnents.
Either\q%wlgbﬁ%%e "han one or all the residues within a | oop could be

mut at ed i n tithenambrelimnentd) ther dpinmia dosat profejn ks aiTlﬁﬁ{p‘EliltCH'prbﬁ&thfu@ﬂ&oOI’ nmor e
| oops HA donai f.r agnment i ntern fus of a
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al bum n fusi o@gg teins which conprisé petg% fragments orpeptide
variants at It akitono albymindpgonprotessingvhigh theyalpynan pertiogds fuped¥-{termindl 2, at
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at | east 35, % | east .40 aim no acids in | ength'inserted into a | oop of
human SBEPUAS B@m%w% insprting theo Ahesprsytic prismeaPsridegibiierast fnigiaon
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al bum n. The i ven lon a encofnpasses pbum n eéi ns which
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r egi ongnalécubeawith ypeafiebinlogical actwlty

Loops in human albumin structure into which peptides or polypeptides may be

inserted to generate albumin fusion proteins of the invention include: Val54-Asn61, Thr76-

- Asp89, Ala92-Glul00, Glnl170-Alal76, His247-Glu252, Glu266-Glu277, Glu280-His288,

Ala362-Glu368, Lys439-Pro447,Vald62-Lys475, Thr4;78-Pro486, and Lys560-Thr566. In

other embodiments, peptides or polypeptides are inserted into the Val54-Asn6l, Glnl70-
Alal76, and/or Lys560-Thr566 loops of mature human albumin (Table 1) (SEQ ID NO:18).

The Thérapé'utib protein to be inserted mét}'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




however, may be used to nake an al bum n fusion protein of the invﬁ%dﬁﬂ 2006
Simlarly, nore than one Therapeutic protein may be used to nake

al bumn fusion protein of the invention. 2 7 JUL 2006 WO 03/066824

PCT[ US03/ 03616 -17- For instance, a Therapeutic protein may be fused to
Vot h the Noem@eszat erninal ends of the HA in such a cpofrugBsnadison, the
Therapeutic protein portions may be the same or different Therapeutic
protein nol ecul es. The structure of bifunctional al bumin fusion proteins
may be represented as: X-HA-Y or Y- X or X-Y-HA or HA- X- Y or HA- X- Y- HA
or  HA- Y-into particalar lappsyof ¥he-JAAgnolpplerand ipjavhinhi aNX (¢-8\-Svx 39°) RotRjinationm of ¢

mul ti pl gaRiRald BfieseRfed. | NSErting X and/or Y within the HA sequence at
any |location. Additional enbodi ments that involve a therapeutic protein
"X", such as Sechdibviny(s) coiddrbe esnetatad on HAor dpwaini fngpepts iof &4 byrons ofitht ve
separatl %\Jfﬂﬁ%h?&&ispa”s | and 2. The fusion proteins of the invention
coul d have orms: X-HA(partl)-Y-HA(part2) and HA(partl)-Y- HA(part2)-X
Addi tional efdiodi redanyzddmusitior of amine hadseyidun pue gmure peptido wapnef Hacor and " 2"

75 I UG R 8 R £ VAR 5009 o il o6

mul ti -fummtbfbinahisa‘labmm; n fusion proteins nay be prepared in varl ous ratios

depending ongf Y bﬂ&]meﬂf"hf dr ILs%mo% @[e of ﬁlgléulﬁ%s Iﬁiﬁ?\t 4ot A4 N

f usion prote prep ared erapeu c proteln
portion ﬁm@mnt&(m amternal faswtaro@eu"andngmad parptlde(b] oftlgnpth Xj éwhpreo & an aprinpept i de

at the pasi As an alternative to the fusion of known
therapeu?ilacagﬁglt'sg%%ﬁh%e?Fﬁrecmd%pt| des could be obtained by screening

i brari es cof®tr udt € cadN-fand B nemim] péptiddprote: fisioniNin adudtiof-to (@ramior of HA,
or dorralgbfragrren_t of HA, of typically 6, 8, 12, 20.or 25 or X. (where X is
an am ncg acid (aa) and n equals the nunber of residues) random zed am no

aci ds, and i ThevbiAchr HIAl domminsﬁiameat oaphlso dkimads mmtiﬂmi:tﬁtmalab:j gmﬁmgrthe al | oned.

| a d h h
Cel ot oitpRles B S aftestnl 5o BRI B Shony) Bons binte RO LRR HiBMNE T |

woul d thmmeﬁmr@f}hfedam:ﬁ&hgnémd for rat her than, potentially, nodified as
her net hod, t hen bei ng

m ght be the e.for a epld derived. ny o

O e e ek PuRE B R I, b IR TR 79, o
domai ns,DX86M (adnHibitor bzhxdlmm&ieﬁmphatelabth@),emislmﬁn iRibito:Sefl aian a¢utiophibi tu i s
likely t tant f e t hat. hav o di syl fides ngl e

di sul fi (fgas{%ﬁ%’p deph l%n(g‘f‘l }9% g?‘ﬁwlﬁsr?%g"ll@ﬁe ri’lﬂ’é‘? ‘}%Jﬁgoﬁ(ﬁwenti on
may i ncl(asl@hibitor Bkﬁhnz{iﬁ;ﬂhdndﬁ T:hﬂ)é BEeNpdptie ﬁugﬁehtmlr pépide virfhnﬁrtﬁ&fbﬁie greater
physi cal. separatl n _between the noiet|es. a imze |

accessi BYPFpprtigplanly, theppyention epcpmpisseslbepin, F‘PP Bwtel?%\?ﬁgplhmgpeppgc? bi ndi ng
to its ffdgﬁiaﬁc&er ;se?ﬁ@ms@lﬁms AGask 7 N BhastBORIEAIED, AR adt Q0Sdt dastafl, @Amdaga2aci ds

such that is flexible or, nore rigid.
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 in length inserted into a loop of human serum albumin. The invention also
encomﬁasses 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 8, at least 9, at least
10, at least 11, at least 12, at least 13, at least 14, at least 15, at least 20, at least 25, at least 30,
at least 35, or at least 40 amino acids fused to the C-terminus of human serum albumin.
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.




2 7 JUL 2006 Therefore, as described above, the al bum n fusion pggit %Eszm%f
the invention may have the followng fornmula R2-R; R -R2; R2-RI
-R?2-1.-R-L-R2: R-L-R2; R2-L-R; or R - L-R2-L-RI, wherein Rl is at |east
one Therapeutic protein, peptide or polypeptide sequence (including
fragnment s wis omaeszéant s t hereod), and not necessarily thepsposusbbses apeutic
protein, L is a linker and R2 is a serum al bumi'n sequence (i ncl uding
fragments or variants thereof). Exelr]})l ary linkers include (GGGGS)N (SEQ ED

or cat erFrssk, U IORTmARET SR @ U IBI G G ekl ("

repr esegis Iﬁ%ﬁdlﬂ?eon'ﬁ@mﬁﬁ‘éﬂ M TIRRApRGH0 WM Bier, podtidns ihdy Yelthe eamepsradifferast of t he
invention conprising a Therapeutl C protein hfl%l uext nded %hel f lLife or in

vi vo halterapentic mypteiniaelegiast (The SERGyE o1 bifmghgng Her BREE 1Y% or i n

Vi vo ha%eﬁrekénieﬁ Apd m@%?@uHACx REKLYIHA oG ADOY &mxm&mpeum‘px -Hpot ei n
when not fused to albumn. Shelf-life ty |callé refers to the tinme period

over V\mrd%A%-KeI'IAIﬁeHép%ﬂf -HA ardiA-v-Hi- B pr Z- B -HAcumrwltinle etnghinations Yol ut i on
or in SQLE: Sha/Si PG Jﬁ%&@é}ﬁhbé)ﬂmﬁﬁca‘iﬁﬁbl e w thout undue | oss of
n

therapeutlc ct|V|ty e Therdpeutic proteins are hlﬁ Iab|Ie
i n their, unfAdiitipnet an@dumtﬁ@@é@‘@éﬂ b hepaneuticnrotei | ¥al SUeh &f -

these Therapeus 'a‘ihe%p%ﬁt?d | DT OO VopBFBhOROCHARD 11436 0 e Apy nt o

~the al bum n”fusion I nvénti on. fusion prqteins of

the i nvmotﬁlmrof\thetlnvehpmbbmwe tig fmﬁtfﬁﬁéénﬂ@hé’rmmaﬁ%) and e pt - eat er
t her apg{éﬁq age ané’l{#«}i le?rlbbéﬁ?n h@ ﬁoﬂe%gﬁeﬁpﬁﬁ&tdpr&@ﬁ dRfmsSHPRgEt2d to the

sane conditions. The standard nay be the unfased
full-1 eargthtﬂ'énaleaﬁyenmtlde k- P oeading twﬁ@wntmetemh&féb%é?w protaPAthortion of

the alb i g;% ﬂf&f)‘ﬂr@? 0og, a variant, or-is otherw se
al teredﬁg]ri&nfzggaﬁ@% I'n ?‘kg the co a‘Ilete sequence for that protein, the
prol ongat i onBefortmvdhdpEumalcalaumwﬁtsgﬁﬂmi?te’aF Raynke Prempd je "éJB?FHa‘faEEF to the

unf useddep%ﬁgng I?H]Slctloglfh lpﬁlite alog, variant, altered peptide or inconplete
sequence an’ a ‘bumin fusion protein of the invention may

retain greatBr mmnumwallﬂbam@f fusipe proteirapeltalse Recpiepied to tagget gheat er
t han abgut 10 0% t activity
a ST& crapenty c oi!e%?g@ J ecifg %@@K%&E%(%a rg%{'?g/%éﬁ g}:@@la plﬂﬁélﬁB?H&ﬂtﬁe

of. me” st oragé and handling conditions
as the dteappasitel tavhins ofddApared at a given time point. However, it is noted

e, e, (eRSRRMATTEL UL S Bl sSBRReH penREOiONNS
of ther abtamt-al by aabénitg foraresmbnitmgted s Eisiops tr Gigd\-, Cnoer Nakd Edteraing REr apeut i ¢
i th pr SR AR Rrendad e vp . SLPA R o8 Ny TRl O an AT e
t her apeuhﬂc(aaaemd\u éq;aallsmlye nehlbr rof gesdies) rapdvarizesdbouino 509s.ofndtinavhithetlhpeut i ¢
?(r:l;[alr \altlp;\éf’? ?’ i GOZIGy JULaecg]w‘gearFen?v]ea? ug&ﬁ?%aﬁegg%ggg%fﬁﬁ’gﬁ %ﬁ%\hﬁhen
subj ect @tﬁaﬁthb@pﬁ&ﬁﬁa@dmthelac&dsn 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 is

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 2 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.
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Al bumi n fusion proteins of the invention exhibit greater sol ubili 8 UL 2008
relative to the non- fused Therapeutic protein standard that has e7eH
subjected to the sane storage and handling conditions. Therapeutic
proteins As stated above, an al bum n;kusion prot ein of the invention
conpri ses at A era utic protein'and a

| east a fragnelrﬁﬁ%lrrea\%%san % %ﬂ%#gggn%%%{c’gl %ﬁﬂ%‘ﬁn fém%g%‘é“i at ed
Wi th one thmiotibreing fyrmyénil-Ré; RUB2OR2- RASRB.,@éeL-RMeRh Rl"—I]ZJfEEr &RLHRIICoPROL € n”

refers t tz do non lmt n anp of . whi ch i ncl ude
o 890, Btz o B SRRt 5 BRARp el aret R oF RS RSP eR GrBEReS vt g
one or m{meluﬂinglfagmaﬁts or @dﬁﬂﬁt@lthefﬁo@l, ol 8 heddSatilithd &Sne THrdPeltid groft@@I N 1S a
, fol di ng .do n of r oxi mat 5l1l-64 re :gqes whi ch forns acentral '
anti - par df F‘gll%kﬁe"’rn& @ﬁgsei‘ Sera’ﬁoﬁ SPqueree ding fTpgaments orrKariantsfhersederi stic
domi n_ camRRpRASlilos RYRIEIOGCUSH diey IhAY: 1) & MAGERSECS 1 NalePgnds,

resul ti ngt in a double-loop structure. Between the termnal reqi on and
G

the firs ba"élﬁe% iy asintrger grpaterdban qreeqmﬁm b|ap@w9aen9nha|rqgeseutsrglycm s

bi ndi ng 1:008 régResefts seHnki de bonded through the P2 Cl4 iesidue to the hairpin
| oop formed between the last two beta strands. A Kimtz domain is a

pol ypepti de ofn fceiam syhetingntspabumin fisian pReivsAsf dlic irvenfi@r rbmprising a

L S A 00 B o

7 C38X39 X40udirdl 2R sheAP B4R %ﬁ%ﬂﬂﬂfﬂ%@mmw of the same Therapeutic

AndCo, LN RN PANGCSR AR OB AR T ot SR Bt 11

natural Kinithezapeoieactivityboft a MEerdpeuticepiix i moﬁﬁbn for Cinabonlfd! RitHeZ ; storgkmai Ns.

If Cl4 is.ch ed. t not her a 0- ac t hen 8|s | so_chan dtoa
non- cysth m@aﬂgﬁ,&s\;‘?@& Oﬁoqtjfg%rﬂﬁ?‘%aﬁﬁ'w b the oTherg :

t erm nus pr&(émm&]yghlﬁﬁmlﬁ in&ﬁe:iﬁiﬂseﬁ@taid)%s @d%ri&d%ﬁlodﬁ the K 3Ry ?@@ﬂ)“ se 8
or 9 am 5@6@@1 .f X9ais absent, thenXl2is Qy. EachOfX2&, X26b, andX2ft

may be a STEpEHTic BrotsEsds aagkedly ne YReH g@om igcorparation) ito B alymipfseTaci ds.

X33 i s Phgotéih of the inv¥@@mX50 may conprise 12, 13, 14, or 15 amno acids;

that is, eacbOf X42., X42b, andX42~ maybe absent X45 is Phe or Tyr.

X56- X5s nmay  Adsn Sesioneprgteing qfﬁbeavanﬁondmét.‘mglongwdd.on“gmnded shedf-hifs nay

occur at eRRIBi kAP thefapefd acﬁ%t)pfela%vg zn?cgﬁiﬁth kzlgaﬁ%éen ecpe(altx REPLLHe may
3 shows

be fused to the carboxy term nus. e am no-aci d sequences
of 21 |nﬁmaq@ﬁérh%mgtcpn@bmn righe sTaezuaré 83y mhnomaxsedjﬁgbhpughcemapéum | mown

B LN s PN

CAPFFYCIWNNED?TEEV@WY@@S& dvek PGSR thpremplete sequence for that protem the
* prolongation of therapeutic activity may alternatively be compared to the unfused equivalent

of that analog, variant, altered peptide or incomplete sequence. - As an example, an albumin

] fusion protein of the invention may retain greater than about 100% of the therapeutic activity,

or greater than about 105%, 110%, 120%, 130%, 150% or 200% of the therapeutic 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 therapeuti¢ activity depends on
the Therapentic 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 shelflife as exhibited by prolonged or extended

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




SEQ I D NO 4 single enbl |0oCus KQDVCEMPKETGPCLAYFLHWKYDKKDNT (CAB?#@ 006
BS4611° 17 CSMFVYGGOQGNNNNFQSKANCLNTCKNK g4467797) C~' 37' ~ SEQ | KL
single Anyloid-1ike VKAVCSQ&kMIGPCRAVMPRWFDLSKGK Loc: 1703344; S41082 PTN2
CVRFI YGGCGGNRNNFESEDYCVAVCYAM g10822Q7 8C 1703344 SEQ I D NO G g477608 Ki

i n KEDSCQLGYSAGPCMGMISRYFYNGTSMA SP: §~_HUNAN, CETFQYGGCMGNGNNFVTEKECL
QTCRTV A# P02760 "-8c) - gil 223133 SEQID NO 7 K2 in

TVAACNL PI WRGPEDRA Rk QUOAT RAYKERhShetdyettidMvity @/@EB&(M@%@X%@XC@P
A# P02760 (1-11-8e) - gi 1223133 SEQ ID NO'8 KI TFPI _

MHSFCAFKA INRRPEENP EIRETSPodAE s HUMAN, LA a

CEEFI YGGCEGNONRb gl otheNE 0G40 B ﬁ@ﬁs%lub%!é'%@aﬁ\% Nthednon-
(Corrected 2000. 05. 14) TFPI - | KPDFCFLEEDPG CRGYI TRYFYN (f)

SP: LA( q_ HieNT herapewicor deim) SRt (hes e sareede the 6616 Stgragn afd 4&6lfing SEQ | D
NO 10 K3 [:(Pnlaa%é GPSWCL TPADRGLCRANENRFYYNSVI GK SPJAq_HUMAN, , KG A# P10646
gim 14667 Y SGOGGNENNFTSKQECLRACY SEQ 1D NO 11 KI TFPI -2

NAEI CLLPLDYGPCRALLLR=RYTQS Specher &al. PNAS CRQFLYGGCEGNANNFYTWEACDDACVRI
- 91: 3353- 33hograpawizgrotemEQ | D NO. 12 K2 TFPI -2 VPKVCRLQVVDDQCEGSTEKYFFNL SSMT

Specher 8ad, P 5 | D
NG 13 K3 TP 3 PRSEEV B G NPV ERYT K Sl dpbr R tead
CDAFTYT GCEaNDRPVGREDCK RABARYEugd BB firfd1D B4yt 2 ﬂ‘tl @ viaQarit 4 Buridan)ddini2 006

albumin, which are associated with one another by genetic 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 forni:
© R XX CeX XX o XoXKoa K 0%11%10%13C1a X 5% 6X 17X 0%1 0%00X21X 05X 03 X240 X o5 X o e Ko gaKoan -

X26cX27%X28%20C30X33¥32%33K 30 % 35K36K37C30% 00K 00K 01802 Xa2aX e 20K 420X 43X 40 Xa 5K a6 X 09X 46K a5 -

X50Cr1XsoX53XsaCrs¥seXs7Xss (SEQ ID NO: 3)

- Disulfides are formed between Cs and Css, Cy4 and Cig, and Cap and Cs;. The Cy4-Caz

| 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 Csg is also changed to a non-
cysteine and vice versa. Any polypeptide may be fused to the amino terminus. X1-X4 may

- comprise zero to four amino acids. Xs-X;3 may comprise & or 9 amino acids. If X, is absent,

- then Xy, is Gly. Each of Xaga, Xogs. and Xasc may be absent; that is, X,5-Csp may coinprise 16,
o 17, 18, or 19 amino acids. X33 is Phe or Tyr. X34-Xs0 may comprise 12, 13, 14, or 15 amino
acids; that is, each of Xyza, Xamp, and Xy may be absent. X5 is Phe or Tyr. Xs6-Xsg may

comprise zero to three amino acids. Additional cysteines may occur at positions 57, 60, 61 or




21 Domain Protein Amino Acid Sequence Accession Ki 1-1~patocyte

TEDYCLASNKVGRCRGSFPRWYDPTEQ Locus 2924601 GF activator 27 JuL 2005
CKSFVYGGCLGNKNNYLREEEC! LACRGV i nhib r3pe i SEQ ID NO 15 K2 |-L-patocyte
DKGHCVDL PDTGL CKESI PRWYNPFSEH Locus 4601 GF acti vat or

CARFTYGGC NNFEE e 1 S 6. KI hepatocyte
| HDFCLVS Ggéﬁwé%ﬁ% Cgfli%ﬁ%q%g? Xyﬁﬁim 5%#%3’ Shows the amino-heid
CQLFVYGGCERNahSY biTK Bk K KGARVK inth ddmatngpe 2 SEQ I D NO 17 K2 hepatocyte
" YEEYCTANAVTGPCRASEPRW(FDVERNS | OC. 2924620 GF activat or

CNNFI YGGCRGNKNSYREERIACH 1 metReResis %chqufﬁé@%ﬁélwm dopaise PRF
TVAACNLPVI RGPCRAFI VVAI—L)/—\VI\ : 3132 CVLFPYGCECQGNGNREYSFRECREYCGY- p
Nane: 05112 [ NO 2 ‘hv 1é§?£ﬂJ<FﬂC%9 L PNVCAFPMVEKGPCORSPIORWEENFETGE gi
1579567  dopgigh CERF AIGICENENNVEL BRI ErMO83(iHde 3| #nacSEQILD NO| 22
0542925 Singl e Coll bagesr V || (ADBDRPCSERLBEGRETAYTLEWNIRAT ZPaNGCRE? gi 1543915
(VI-1) CHPRVYGGCGERENRFGTREACERRCPPR SEQ | D NO 23 Singl e| col | agen al pha
EDDPCSLPL CTAYTLRWHRAVTIEGE627M06t - A54849 | (Vi 1)

TEACHPFVY! NREST RoACERRG Doz R AR T RR - SR kAR 24| @hBIbS, COl | aten V3

CARFWY! ENKFGEYAGEKVCAPY W93/ 14119- A~ SEQ I D NO 2p 2193976 Plray)

single Chr FOEPCM._PYREENE RHEAGRWHPDFKNYR CABS7634 20 ptn

CTPFKYRGCE FLN%QE{E@CI\ vMbRire Phrts VD278, Ay of

t he domains] 1 M Tabpenb coul/gﬁ%ﬁagb Hs@p t_aw%? cgl 32@7@5 0 og| cal

effect (such as i§nhibiting a parfrcular prot eaeﬁgvan bpgifmseed t o HA} Thus

an al bum n [fusion{protein |SEQ ID NO:6 g477608 :
K1 111 KEDSCQLGYSAGPCMGMTSRYFYNGTSMA | SP-HC HUMAN,

CETFOYGGCMGNGNNFVTEKECLQTCRTV A@%’g‘? (FI-8e) =
. gl

SEQ ID NO:7 , ,

K2 ITT TVAACNLPIVRGPCRAFIQLWAFDAVKGK | SPHC HUMAN,

CVLFPYGGCOGNGNKFYSEKECREYCGVE Aﬁg@? (FE-8¢) =
g

SEQ ID NO:8

K1 TFPI-1 = MHSFCAFKADDGPCKAIMKRFFFNIFTRQ | SPLACI HUMAN,

LACI CEEFIYGGCEGNQNRFESLEECKKMCTRD | A#P10646 gim| 14667
N SEQ ID NO:9
{corrected 2000.05.14)

K2 TFPI-1 KPDFCFLEEDPGICRGYITRYFYNNQTRY | SPLACI HUMARN,
CERFKYGGCLGNMNNFETLEECKNICEDG | A% P10646 gim| 14667

SEQ ID NO:10

K3 TFPI-1 GPSWCLTPADRGLCRANENRFYYNSVIGK | SPLACI HUMAN,
CRPFKYSGCCGNENNFTSKQECLRACKKG | A% P10646 gim| 14667

1SEQ ID NO:11

K1 TEPI-2 NAEICLLPLDYGPCRALLLRYYYDRYTQS | Specher &al. PNAS
: CRQFLYGGCEGNANNFYTWEACDDACWRT | 91:3353-3357 (1994)

SEQ ID NO:12

K2 TFPL-2 VPKVCRLQVVDDQCEGSTEKYFFNLSSMT | Specher &al, PNAS
CEKFFSGGCHRNRNRFPDEATCMGFCAPK | 713353 (1994)

SEQ ID NO:13

K3 TFPI-2 TPSFCYSPKDEGLCSANVTRYYFNPRYRT | Specher &al, PNAS
CDAFTYTGCGGNDNNFVSREDCKRACAKA | 913353f(1994)

SEQ ID NO:14
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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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~ 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
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sequences described therein. The “PCT/Patent Reference” column provides U.S. Patent
numbers, or PCT International Publication Numbers conesrnbnding to patents and/or
published patent applications that describe the Therapeutic protein molecule. Each of the
patents and/or published patent applications cited in the “PCT/Patent Reference” column are
herein incorporated by reference in their entireties. In particular, the amino acid sequences of
the specified polypeptide set forth in the sequence listing of each cited "PCT/Patent
Reference”, the variants of these amino acid sequences {mutations, 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 biclogical
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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In various embodiments, the albumin fusion proteins of the invention are capable of a

even 1f deletion of one or

therapeutic activity and/or biologic activity corresponding to the therapeutic activity and/or

biologic activity of the Therapeutic protein corresponding to the Therapeutic protein portion

of the albumin fusion protein listed in the corresponding row of Table 4. (See, e.g., the

“Biological Activity” and “Therapeutic Protein X” columns of Table 4.)

In other

‘embodiments, the therapeutically active protein portions of the albumin fusion proteins of the

invention are fragments or variants of the reference sequence and are capable of the

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

disclosed in “Biological Activity” column of Table 4.
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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
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polypeptides are also encompassed by the invention. -
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i denti cal the am no acid sequence of the Thérapeutic proté

corres mea@deﬁereaalsvwewm@wdby deentiopor ti on of an al bunin fu5| on
protein of tlﬂ%d&lﬂ&? Rihd ﬁasen%%ﬂﬁbﬂ ppm;eegeggg{ lﬁs‘ss}?a%%' I of hofdlreGuBLM N
protein portion of an albumn filsion In o e 1 nvention, and/or
al bum ndelgied drempthst earbpxyftesnpus phlemanine. adl ce@icnceaef ds @M@gnhmgemhese
vari ant&regp%nalhgqo%mgﬁ%woﬁ{aﬁ dr Y SRb osibl Br cffflﬁe LML on 1S

al so directed to proteins ich conprise, or a ter consi st of, an
ani no aGige semmuadhrsrnivRobmugleotides reading G856 PGWPU%%G i@@%ﬂt:@ﬁﬁﬁssegﬁ% 97%
98% 99 Mved% identical to, for exanple, the anino acid sequence of a
Therapeutic protein corresponding to a Therapeutic pr otein portion of an
al bum n f usiMereientthé presdnt itventianrprevidesopoliiepdes havingoneior awraresidgesence

| by Bl sfond ShE TGSy Bl B¢ tan HouhiR ARG prBlein, YR hE Ml §fe°f)

al bumin proteins (e.qg., I ragnents or Xarian her eot

corres pﬁﬂmunlgombsamoelinbmtﬁmqump@ﬂm aproalsol epepnphssalrbydhdmmemiof.usi on prot ei n of

the inventigp.,g ?&p ‘I‘f P of ;. L:h n ragnent s
of these polypaniih ar e Hﬁfﬂj@nﬁ% %'gf‘ %hgﬁnal c{elettior?s daﬂ\ﬁg 31{199ed tF

produce -a N- and C-termmal deleted reference polypeptide (e.g., a Therapeutic protein

referred to in Table 4, or serum albumin (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 i_s‘

. 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




WO 03/ 066824 PCT[ US03/ 03616 -28- provided (e.g., those fragnents ﬂe7s EJ %&
herein). Further polypeptides enconpassed by the invention are JuL

pol ypepti des encoded by pol ynucl eoti des which hybridize to the conpl enent

of a nucleic acid nol ecul e encoding an am no acid sequence of the

i nventi onwinekaisessd r i ngent  hybridi zati on conditions (e.gecrusughséigli zation to
filter bound DNA in 6X Sodium chloride/ Sodiumcitrate (SSQ at about 45

~ degrees Celsius, followed by one or _gpre washes in 0.2X SSC, 0.1% SDS at

about 5@_m§§a1ché%eﬁssasc‘@éséma)abowdﬁs gga(u Sogixﬁ%hg%c{ﬁggfms /%ﬁﬂi hﬁ&@% (e.g.,

hybridization to filter bound DNA in I de rn citrate
(SSQ at alﬁ?)@l??mpﬂ%efb@gﬂiéwe@@l"m us, followed by one or nore washes in O X

SSC. 0. 29 SCouitt dbideS fral8ReeSr Wl Shithlion o URERenR! REpLiAY, NGPN!

hybri di zation co I ons are known to those he art
(see, f aiterestiaphy] @HSIMQH anmlmcltéteqmnce thatidisplays @ Thex@peutie attiiiy@tidonl i n

Mol ecul hn Wley & Sons
e, nEnel gty e By AT B BURGRG dfience 3P e Bl
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pol ypepti de | n ast, .fo 95%
"identical" 6@\& g&aﬁ%nwﬁ?\%ﬁa%e?qgg ﬁ%ﬁlc&h‘”\l‘% enﬁ eshéoﬁ?gl? ezﬁm' ; it is
i nt endeéagthents arh ¢hoaerexiobiting abnvrt}eqma'lacé:uoﬁottnh&s&ubj ﬂexttchb twae:mtwnljeof s
identic r n e tide
sequencfeH r?%@"’%?ﬁ%ﬁ‘ r3§§’w‘$’ l\g/tgmaﬁlgg 05(%103 aclEl %#F P%%/?p %‘b am no
aci.ds erﬁummevequﬂeslgpdamm @Gl dicrsasgd endesirablaacatiber vvords, to obtain a

pol ypepti de paw ng an am no acid sequence at |least 95% identical to a

guery am no aci e sequence, up to 5%of the amno acid residues in the

subj ect seq Lréfmmnﬁng/feﬂseo b pslgnictebtidel ot mickdt, adi):r diffeddrsd frértl taefesvhédmanrdd her
am no agj.

erations of .the refer ce may occur ,at the
anino- ofe& P%%Pey“&l“t’ b g anpipl jiapegyesy eée ?eﬁg%é% ?/?&I%BY“'BH‘ equence
or anyvxbleseazy simif love emd, i:hna@ regioms ﬂahtlcapmshdneﬁmce el fedrpepejtidaer
i ndi vi dual l'y armg%%_ esl‘due ol Nt fer enceﬁjiequence .0r nore

cont i guous o Tt TPISES Pg SRl @ %HP%E°%°g%%€?'@al Yoit ter,

whet her pijn pﬁtliellﬁwnabn Pibuyte podtide of an albuhﬁﬁﬁismﬁ%telﬁ(}%thﬁﬁ%ntmﬂo% 95%
96% 97% 98%.0r 99%.i.dentical to, for S_stanc,F t he. am na aérd sequence of
an aI b e S PR offeliRe (1 eSNTRSHt FOR Br LSraPPUifmbICl hr8eof® such as

t he TherHpeipeiti RoRIEXN coliah bf Tibleh), Tallﬁm%l bratein) aﬁdJ&ﬂ Aburhin Fhdrprofeint he

al bum n gﬁrtl on,of the. a bgm n fusio §roterénc) be determ ned
convent PHH&MYERLeD; wEPeRty atfﬁ" g% “S’E?éﬁ“ PTOBFTARRUGPIAPETREt hods of
gg } ggSt t}%aoﬂr(g g\q/l\%&géra eghsa@i( and/& Mel% cﬁi/:]a@tﬂﬁ@' Rc1oARP tﬁ@:‘Bigl'bbﬁﬁf f No.

a p i C are i ncor por at e y reference
her ei n, gﬁﬁﬂ anéf’@nwe?*jlzfa%}?o?%ﬁs|£mk'éd S]rSPWheT%Eerﬁ‘BI‘V st EW‘\/’élrtf“‘aﬁ’fts of the
i nvent i GandiEly, ¢aMnRi dle Sk @ty §Rflal, And, REmaRFieBGIns, | @A %o the%uﬁ)ommg
regi ons, or both, PoI ynucl eoti de vari ants includé those containing 2 7 JUL

2006 V@qgg;cggégm Theraneyiag) gyqiein garresponding to a Therapeutlc protein portion of an

albumin fusion protein of the invention, albumin protein corresponding to an albumin protein
portion of an albumin fusion protein of the invention, and/or albumin fusion protein of the
invention. Nucleic acids encoding these variants are also encompassed by the invention.

The present invention is also directed to proteins which comprisé, 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 sequénce of a Th_erépeutic _

. 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




-29- alterations which produce silent substitutions, additibns, o

del etions, -but do not alter the properties or activities of the ér?cdec?ms
pol ypeptide. Such nucl eotide variants nay be produced by silent
substitutions due to the degeneracy of the genetic code. Pol ypeptide

vari ants igghiades24t hose in which | ess than 50, |ess thapcdAbsoshsss t han 30,
| ess than 20, less than 10, or 5-50, 5-25, 5-10, 1-5, or 1-2 am no acids
are substituted, deleted, or added } any combi nation. Pol ynucl eotide

variants can be produced ze codon
expr es??"dﬁiafl & gaB’t?ﬁer Fﬁfg)fe 21 e cod@ﬁg’%ﬁﬁde e LPLAQSS&)% to those
pr ef er if@ntn ate pm@p@dws ahcohasnsy ptﬂymhleaisdes yehivhthybridige toamgomglmqmof her
enbodi nent, . a pol

| eoti.dc encodi ng..an al bu ortiaon um n
fusi on 2pReleisi %ldo‘F‘g]te ¢ FI%W@H%P%”?@"&% i ST ¢ tg Elyerrmeosnsu“g%r s|§iﬁn§%ast or
manmal i stdeAkibs . cdnditibsd (e@nohhﬁfdlﬁﬁhodlonﬁmer iwoupd| };bNchmotﬁKdeSodnmodl ng a
Therapeutl C grot ein '}%ortl on of EI m@f Hbgrot ein r(tg'fwathhe 1{ nventi on
i s opt CHPHgSediym gifty égg@)@haq%t&n%eeﬁ el RI™EH P¥ 8T & ST anot her
eﬁbod't et sse, @@%ﬁysmyﬁg ﬁ?hi St - @ GaglengCasiug) et mgmysstmgepr atnditionof The
invention is optimze or exres r m n an
al t er n&e-gvhyhedisatpmig filter boupd [ ?ﬂ%?’é‘d %ﬁa‘%iﬁﬂgﬁu@oﬁlw (ﬁgdgi%r%l?

Ther ap%tdegre&r eLighs) f&ﬁfv&eﬁ% de o&\rinc&la- h»ashe@ 11& losums{p;rmmlsnmt iboet 65vent i on
does not hybridize tq Wl|dtﬁ | eoti een dlngtg\?

Ther apelagres GrEedi 6 “E}H‘H é’i‘heé SFPgRyL Ybrhﬁzlﬁ‘ ’ctﬁOBsn *Yescri bed
herein oflsﬁlllamfﬂ’lé R QEect PR QYLARBYL Audib6IO B apau réuszenbspwmhombﬂod@z encodi ng
an al bum n portion of an al bunmi n fusi on prot(g @H{V %hgn @1? % does not
hybr i diMeecuias Binlegi $rgen pyhlishiag prsegiaies onf-o a2E AABaVHEY ¢ i pr ot ei n
under  sgdrk NYFLHes B¥A-i6H & @idi 2000, 3)CP@Q’hﬁdléhﬁﬂesaeﬁcdﬂ‘thésb@dlyb@tﬁeme blso anot her
enbodi ment, a codon optim zed pol ynucl eotide encoding an al bum n fusion

pr ot ei renegmpapssd by thermyeafiotdoes not  hybridi ze to the wild type

pol ynucl eot igde B id@ﬁawhﬁgearﬂ&ﬁﬁ@&ﬁ&l&é GerlRE Qtt16dst) f@kkrhglB, I0% tilintiadburm n
protein portion un tringent hybri d| zation Ctﬂa‘ggﬂil ongﬁas des@r‘ﬁ]I bed

her ei n.tolarguary aiae @Fiérﬁ%‘le dherpisbent JYESHGe I dHn erapeutic
prot ei n.pQLLd Gfhe Qi‘bjeerb@*pgmens fdéﬁﬁd&[‘topth@hﬂérjﬂ s@fiericb @xiapy @t thosutget not
conprise, or alternati consi st of natuyral ly o}(;1 ﬁ@ &g @quence of
t hat Th@h@p@tmeuseqqsnmr@amnclw g tp dive H@FﬂOé“r’:S‘c?éFFWB?ﬂS pet ga5P AR EPEBECER

encodi ng Ir?PﬁHinB aaa%lecgue&apqmouﬁpwgfdsa@ Gt b Elypepeiil® RaviigOdreniindT t he
|nvent|on d% ris or alternatively consist of, the naturally

occurriasig sem@iele@f 95“/all¢9umaht0pﬁf aHeEY F\mmpr?mérﬁe‘éﬂe{l%ﬁ* HR{q 9% o ipuningnt |
pOl ynuc:lcﬁf);equﬁe% mgﬁ«? :l1at Ie@[??n%ls %’}1% ankb?ie@ ndelé?étpb‘? kibsBfutdd@ith BygEid:i on do

ot conprise, y consist of, the naturally occurring
s equencaniod acad. Tﬂihﬁsapleﬂmtloos pitbe wifgrenss (SEqURCEGRaN aFeuTAt BISATHO G 95 CE#PHYpor t i on.

T Jerindl poditiorks of e £RCe WO IeLABRRASE AL A i odindn

erapeutic ptotein may be selected froma
r andom positions, mterspersed either individually among residues in the reference sequence or in one

Or more con_nguous 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 aibumin fusion protein),
can be determmed 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 thos_e containing




peptide library by biopanning, as there - will be no naturally ocgu; h gnq
wld type  polynucleotide. Naturally occurring variants are calle d - 28
variants," and refer to one of several alternate fornms of a gene occupying
a given locus on a chronosone of an organism (Genes 1Il, Lewin, B., ed.,
John W ewcloshedass New York (1985)). These allelic varipggi/gsegasiyary at

ei ther the polynucl eotide and/ or pol ypeptide |evel and are included in the
present invention. Alternatively, gn-naturally -occurring variants nay be

pr oducegeRy o H/RLE Prothude LiRADBRHES0R, additold] bLEdletB! lﬂﬁsdcsnot tbngheknOWN:

- met hods of protein engineering and recombi nant . DNA technol ogy, variants
may be Ryenesieswonactivisies pftheencoded nelnsptideh Suethmcleotide yasients s1ay be proguced
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enbodi NgRb&ng bhQbi@ih Fich ﬁ%te‘iﬂ'lef tHaviedntien dBayeotaamEeEY ab iewsdhgge t uti ons.

polynucleotide encoding the Therapeutic protein portion or the albumin protein portion under
stringent hybridization conditions as described herein.

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.




By "conservative substitutions” is intended swaps within gr oups SHT ﬂf
repl acenment of the aliphatic or hydrophobic am no acids Al a, Val d a?Pﬂ‘}'
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polypeptide lacking N- or C-terminal residues of a protein retains such immunogenic

activities can readily be determined by routine methods described herein and otherwise known
- inthe 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 “Biclogical
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




Pinckard et al., din. Exp. Inmmnol. 2:331-340 (1967); Robbins et a{
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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 inay 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 (iii) polypeptides which have been fused with or chemicaily 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.




proteins of the invention to target a specific functional or biol g} %
activity to certain cell or stage specific types, tissue types o JUL 2005
anatom cal structures. By directing albumn fusion proteins of the
invention the action of the agent may be |ocalized. Further, such targeting

may enabl ayd hossgd9sage of the al bum n fusion proteins opcihigsiosdenti on
required to be reduced since, by accunulating the albumn fusion proteins

of the invention at the required site, a higher l|ocalized concent ration
may be achieved. A bumn fusion prot3@| ns of the nt.i Qn c (éonj ugat ed
with a tar dier iexgnper pelmeptide vasianisrcopfaidng pmR; ”r\‘tfP a@%ﬂ?&‘% s by

reconbi :ﬂz?im) aGREWAE Gt Q‘H:?%Qed OMABED Y3 CucitY ‘ﬁ{a@q&bdil@e BRALHRNCIEh Bﬂip?@ﬂﬂ n 9 t h é

al bum usion protein the 1 nventi on, functional port :qotg
i s cl ondhdragifistivantuch s ldse agaegation é@g@éﬁ@érﬂf@hﬁrnae%w i IgEMLRRR A he

I d 1
gand dcSudls BERAS B iR BeEA0L UBALPEHBEEESEH ihuibgbils oMy 03! 1.

fications enconP by the invention
&

i ncl uderékard etett.affin. eExpeIrqnunON-Z 331248 (5367 -Rabhies %larrbﬂh%r:" §t ¥8cHai ns,
pr ocessggg.g {:}?bi-nagt arp eg{ %( &{um[ﬂ’g%em gﬁyséh{sqglgme_@t;? gf_;gghem cal

noi eti.e € -ani no aC| one nodi fi cations of N-Iinked or
0-1i nked carlhchgmﬁmﬁmdhmntssthe@nhfpandﬁ& oighe WGIH@P@PF’QHS%PT diemaliyglir ni nal

met hi on| e J esi esul PLRG Qﬁgt fCL Hihe@¥RMi8 Ssybtefa. The
al buri n® {s gng%?n elﬁs{'naysa?fgigebe n%lcf&? %u v a efeg?aibs% | abel , such
as an edla'sytlilmﬂhel;em dntlioo hesansatum albmmnpandlooﬁlbamm ﬁwplypnompfth@nmtlew for

detectlo ol ati.on of. th e f ications are
gi ven, qp'ﬁ% T, ‘\’/angil oﬁla{)g Rg’p?l ca | on el% 8 ?ﬁ!}é{(}log%gln%f%ﬁand in WO

oi n9480re(sidpe adcﬂﬁonﬂ:,%))snms nd/peddletoos prbprac@cbamﬂ tp dhecrefanenee pgiasid  and are

wel | known in cLio L n tional

acti vit PEFe °’B§?‘§‘Beﬂt rl@éeargglpa% . S]ﬁ?t%d% Q%fga‘%/o?‘%rb%\gg %Pfc#nwr:e known
functi oadds e'neédmgmeseq:oa@qnﬂemeauswnchmp#saedfhyl the ingergion, pro- protein, and/or

mat ur e f orm 'P}Fq Eﬂigpgﬁ{l@ep&{é? B]l'e ?En%l Irlluon %ﬁ%e Cld §B§eﬁ %@lam%jﬁjl %Yds Jblﬁéd tOnCl Ude

but are not act|V|ty, nzyme in titon,
ant i genigdht ythdrati bt;lnyle thondsi mdmbdxﬁam pegtiviei bqnds,wremq)t!@e wastereb opd gRayconpet e

with a pol tide, bi,ndi.n n|C|t ( te an
ot 1 oo R Rt ik His? HAE el o CTNAAERR AR s T bbiieifesdBRBELE, 20
7 JuL 29%1ﬁeﬁ\@y0£iﬂ1&6ﬁeﬁﬁdl ﬁGHséd&Oﬁsbﬁ)&ﬁ}sGst—tﬁﬁslaﬁomalf prpmsm:g tar thyrchiensiceh

pol ypept e t i nve t| oi | abi |. | e r

| i gand &atb‘i‘ﬂ V‘Bl@'b‘ﬂ‘}cﬁlé" dlAarﬁo‘f@Bg:B?mbén avih b%l{gglr%gqlgcé &%c%%\%tg refers
to a poliyRassd xﬁ%aﬁé(fék'@lahd gn@e tétwilddymordigriphsa s weil adiuta vnbnmma essach |y
identical to, citivyity of a Therapeut.ic pr

i nvent i é‘FFratFlﬁcl %‘i AMEUFE PEIHETYY er?wéjésaurpg]g'p r%ﬂg bné:r]{a& ﬁ%l ol ogi cal
assay, \WadkBof, thiViatdieuibcid Osde-chaine relaniby . antino tolnecada:xsal wineng dlbswlldbqaendency
does exist, it need not be tj %{%I cal tobt hat 8 '% 0l Y, \#e

rat her SpBreiatad fhat iy sapeypept mefifigalon Fay by RISASHG B1ite \8‘3%{ n ac IVI ty as
conpar eg tRefal Qe &l ¥ BB pilgpepiide Nelsqasentpol ypugide mmy contam many types of

modifications. Polypeptides may be branched, for example, as a result of ubiquitination, and

they may be cyclic, with or without branching. Cyclic, branched, 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 attachmem of a
nucleotide or nucleotide derivative, covalent attachment of a lipid or lipid derivative, covalent
attachment of phosphatidylinositél, cross-linking, cyclization,  disulfide bond formation, -
demethylation, formation of covalent cross-links, formation of cysteine, formation of
pyroglutamate, formylation, gamma-carboxylation, glycosylation, GPI anchor forma;ion,

hydroxylation, iodination, methylation, myristylation, oxidation, pegylation, proteotytic




In other enbodi nents, an al bum n fusion protein of the invention Qas at
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and are well known in the art,

Funectional activity

“A polypeptide having functional activity” refers to a polypeptide capable of
displaying one or more known functional activities associated with the full-length, pro-
protein, and/or mature form of a Therapeutic protein. Such functional activities include, but
are not limited to, biological activity, 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




reference, and are well known in the art. The present invention ahso
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fusion protein of the invention. In addition to the transformed host cells
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expr essi%hdmAPUEP PROFRT QERPRNG R f AR Alhupiy PENGIN PertioR L FEAPRNNIDRIPIGE Whi ch
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‘Examples section below.

In addition, assays described herein (see Examples and Table 4) and otherwise known
in the art may routinely 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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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 resuiting 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 Southem (1975} J. Mol Biol. 98, 503 or
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90101063, all of which are incorporated herein by reference. Suitable

- promoters for S. cerevisiae incl udeﬂtﬁhose associated with the PGKI gene,

GAL] or_GALIO enes CYCl ADH2, th
gl ycer aPereyefed!s (15488 Brodeck- aeH%% o"??ﬁ&é’&e ’hg’ﬁd?fi’sﬁg%ee feggr%fv fn B the

decar boﬁbﬁbﬁxﬁﬁntcaﬂ’fi@&é@&@édmdﬁl @itivdaie, triose phosphate isonerase,

phosphoglucose i sonerase, ucoklnas a-

mat i ng fact ovsehhaewhplaupid vsﬁ%rsrmm rﬂ%&%f %ﬁ%]”tdﬁg)‘gélﬁﬂ 65 dg%tggl?erﬁgﬁe GPDI
pr onot eg, allﬁ‘tﬂg fﬂaiﬁbﬁﬁé#agaﬁ@@%ﬁ{g%ybt@iﬁel M nilahyar §2887 CIfJS@aIPﬂz&rrﬁlfs gRS408egul at ory
regions wth parts of” 5 regulatory regions of other pronoters or with

upst r eapRS40dt pPREAOS ond BRI406 a(eeYQj‘St Iﬂégfaﬁ?ﬂ)hlﬁ%@l‘is oflpREIdInseBORBEE AN Yd§hy eni ent
regul at f?dgﬁ{ r ZoRA$.ChlOHI6 SSRIABDEs aire Yo

~thiam nge%} ga;i))%esm ﬁ%{&%%ﬁ}? %E;%%%??\egﬁ?nt gene a?ﬁ?ﬂescrl bed by Maundrell
(1990) Cemianere plaimdy M) 10857- 10864 and t he gl ucose repressible jbpl

t PPCO00S24,
Jorane o 7V BBk b o e o
t r ansf opﬁa@f@SPPl Msﬁbra@xp@bggﬁowh@h VoE efegpsiige os Aark 1addht af fbe 1 or

exanpl e, ¢ 13@ ag %‘%&ectﬁaﬂd 10861 auaveht 3} IBRRvRa! MMrSsh. Yirgldd 4 857
467, i ncor orat erern reference Pi chi a eﬁ\@;esm on kits are

conmer cial 1|0y22§9and abich afe dmmhqé iin PﬁgéwﬂaB&PPl}?é@P SkEal N 1687 S >4 A e

Invitro , I tabl e pronoters include AOXI
and ong@@&iigg@ghw ng“%?%%a%“f r%&h%hl\ﬁ%é{' obial . 132, 3459-3465_ i ncl ude
information AncthEmvsemuvkiclviscxpseted sk useishir exmressing an albwnindpsien Bkt er s
bel g VX ea@18 me ik s Bl ils A0ckiBEklin SBE aflmigtechioldg Bragom! her -
publ i catt Ong one- enc Rorer teach how to express foreign

pr ot ei nsvhiah Klmgpbgnmgmmedslp»preféfmetm asativept | She PFRdMAGH §iYiB nay be
the 3" fl anki n ene whi ch contains proper

signal s dfsglrtegtrrgﬁg%rgﬁu&?%gﬁp ES&%g&ngq{%ﬁB%ﬁ%O%ol yadenyl ation. Suitable 3

f1 anki ng seqaevnnes/ mé;n,ethbdﬁr havgdreph alevdleped Hoswersblyt ik H&He th X841aIMY | i nked
to the ession con e VasPaads ke bde

pr ot e RIePaR ol el HE R G pplenntalPHonRbL R 836k b

t er ni nataddod ts ltlgrﬁNAcségmdmet(ﬂ)e msﬂe@tcsﬂlaeem-EN@eﬂ&m ivectorppd LYW s¢8mas ed. The

desired aI n fu Rrotel i [ S tafls $§Cretion
| eader Iél’l??ge‘l 6%&(}{ Gy botr)%m%nyt‘%ea r%@%%?ﬁv hgﬁl%?ﬂ%m%/east ® chosen.
Leaders mefebdmblmnSDNﬁcmobwlsl ae i ncI ude that fromthe nmating factor a
pol ypepti de he h brid | e g@zl Ahflve b | eaders
(or signal s) gﬁ’?tg&'(?ljl‘éﬁ?fﬁﬂmﬁ)i}mf‘% N rEasTe gﬁgﬁoen tES 'ﬁg‘”ﬁb erative

of joining the DNA segment to vectors. The DNA segment, generated by endonuclease

restriction digestion, is treated with bacteriophage T4 DNA polymerase or E. coli DNA
polymerase I, enzymes that remove protruding, y-single-stranded termini with their 3'
5'-exonucleolytic activities, and fill in recessed 3'-ends with their polymerizing activities. The
combination of these activities therefore gemerates blunt-ended DNA segmenis. 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 thejreaction 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 termiﬁi compatible with those of the DNA segment.
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sel ecta %6#4%9?"38 g? 5%\* b’&ngéﬁ‘%ﬁ‘rﬂ%at%ﬁlﬁéﬁ? by esfHEncsi 1y, a plasmid vector
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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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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 aibumin 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 examplé, a phage, plasmid, cosmid, mini-
chromosome, viral or retraviral 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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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 rc.gion, 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)
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B .As indicated, the expression vectors may include at least one selectable marker. Such
markers include dihydrofo_late 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 apprdpriate hosts include,

but are not ,lim.ited to, bacterial cells, such as E. coli, Streptomyces and Salmonella
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- the stanniocalcin signal sequence (MLQNSAVLLLLVISASA, SEQ ID NO:27, and a
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suitable signal sequence that may be used in conjunction with baculoviral expression systems

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

Vectors which use glutamine synthase (GS) or DHFR ras 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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“invention.,and.anti hodi es that .bind a Thera tic rotein qr fragments or
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Proc. tl. ,Acad. Sci. USA 86: 82%- 8%4 édlgﬁgg for instance, hexg};u hi sti di ne
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tag, whjch c rregﬁ)onds to an epitope . derived fromthe jnfluenza
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foreign protein expressed.

Introduction of the nucleic acids and nucleic acid constructs of the invention info 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
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of pol ypeptides that are bound by, that bind to,, or associate with albumn
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| Fusion of therapeutic proteins to HSA is likely to improve the solubility characteristics of the
therapeutic protein.

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
cohimns, 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.

Addltmnally, 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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of Cancer r chi and _B. ode sson Publishing Inc.
(1982)). atrapleﬁ A 8%%‘?“?“8@8“% eeeﬂﬁe&aw i eﬂvﬂselwzﬁweage one
of skill lpepttdlaesuaﬁ tas fthe tdgSiRoVitiédid BOQERVEMLT (IAGENDO NInRY, 31285 NEtoR fA-lehie,

i nvention. Al bum n, fusi on proteins of the i nvention can also be used to

rai se ant [ BEAVEE: Géhi T3 1in ampeng sthersy T8 LPéréﬁn?boa‘Fré%&’%’FEémﬁu}btalé‘Fﬁb]@xpﬁésm on

of the Thaea@sdtih GefzQk 81, Proc NatMARa®SeL. &I, 86 mctlzar(mé@? B Didmha:, higsl-on
protein of .the inventjion froma reconbinant cell, a way of assessing

t r ansf or matSigiAe Blovidaetor satvergnt purifpation °§th5|ﬁeﬂ1®mretam Qihgyneptidptesoesful t he
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al so incl uggglgh Bt he invention. Transgenic organisns are genetically

modi fi ed organlsms into
- Further, an albumin fusion protein of the invention may be conjugated to a therapentic

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, >'’Bi. 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 immunoasseys 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.




whi ch reconbi nant, exogenous or cloned genetic material has been
transferred. Such genetic material is often referred to as a traﬁébé”é?mm
The nucleic acid sequence of the transgene nmay include one or nore
transcriptional regulatory sequences and ot her nucleic acid sequences such
as i ntronwo btdsts2eay be necessary for optimal expressi opcgoshsssas eti on of
the encoded 7 JUL 2W6 WO 03/066824 PCT[ US03103616 -46- protein. The
transgene may be designed to direct4#the 6xpression of the encoded protein
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Ther apy nstructs encodin um n fusion proteins of t nvention can be

used adnagngier EESQRANGE (NMR), e%ct?on spin relaxation (ESR), positron emission tomography
(PET), or computer tomography (CT). For X-radiography, suitable labels include
radioisotopes such as barium or cesium, which emit detectable radiation but are not overtly
harmful to the subject. Suitable markers for NMR and ESR include those with a detectable
characteristic spin, such as deuterium, which may be incorporated into the albumin fusion
protein by labeling of nutrients given to a cell line expressing the albumin fusion protein of
the invention.

An albumin fusion protein which has been labeled with an appropriate detectable
imaging moiety, such as a radioisotope (for example, '*'l, ”Zln,-”"‘Tc, (P, 181, 1B 2,
carbon (**C), sulfur (*°S), tritium (CH), indium (***™In, '“™n, "?In, '"'In), and technetium
(*Te, ®™Tc), thallium (*°'Ti), gallium (®Ga, “'Ga), palladium (‘**Pd), molybdenum (*Mo),

Xenon '(133Xc), ﬂuorine (IBF, ]53Sm, HTLU, lngd, Mng, ]40La, lTSYb’ 166H0, QOY, 4TSC’ 186Re,




gene therapy protocol to deliver therapeutically effective doses Qf tBe
al bumin fusion protein. One approach for in vivo introduction of* rljé & ;2006
acid into a cell is by use of a viral vector 2 7 JUL 2006 WO 03/066824
PCTI US03/ 03616 -47- containing nucleic acid, encoding an al bunin fusion

protei n ofyd fpedspyention. Infection of cells wth a vipagyyesises has the
advantage that a |l arge proportion of the targeted cells can receive the

nucleic acid. Additionally, noleculeg _encoded within the viral vector,
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i nt egr ahdidisbtopombiety, frradnman Bebjed)NBe qliantityeoflradivactivibxiajpted svibhomuudlly vect or s,

t hod f i . thei ! | L . -vi.ral  deli
ot hodoranedon et 338 20 AfhsbR| ot PR 318 BRgie0 albai R o Pl e, 11 ' o 7
60/ 355, gréféreatiglyvmcaionunftd 80lo¢qjons ibthe bod) (e.ghvrgins agedis,i axtracetinlanspadeshyr

f .h in. Ge del i (st f di bum
fusi on BRECS! YOS TR MR AR BRI & SHRSFRAT CRHePRY S IRl ehihy any of
a nungen_leea‘peﬂ&t fro@i ustd to igmse_t ﬂiteCeﬂlzjmﬂn dﬂm&r ﬂfﬂte_ﬁ'ubji tlhalimmnﬁqnara&t lqﬁ)ﬁt;zd)f t he

e ver, ) st.em can e n oduc system cal L . | avenous
O ot Bl BT 8 ps e bRl oS FRAST ek piTefta TP Sroer | o
occur s vapiaecdr Tharipeuticlantivodyphe ildbeled tajbumiin fusn praeih mald thehgwéfaedtidily t he gene

~delivery vehicle ell-ty. r, tissue-type.expressi.on due to the

o aneoreptTIRGRE tegioth e Bia(EEs ST RIS FRIFCBIE Bt oh Tl

(r]I e?:_ept O\K/hﬁfe ﬁehpapypeﬁtidengaﬁiioped ¢oRresponging ad .tho{sél b&lridgfy maﬂm@iammg intibadiyt i al )
elivery of t rec i.nant gene is nmore limt i,th introduction into the

i | Geshig ke {6 Satn e ot b g Siverion) ot et BEP ARG o van

be i nt rigddagidedin g}.w. im&@ﬁell (eSQE,Q‘ginﬁunoﬂaﬁﬂ&S e bkigetﬁﬁ&g RZ&X))laEélecby&nﬁ%@Iﬁésot actic |

injection (e.g en.et al. P )1: 54-3057).. The pharnaceutica

D Epar SOTGHHT PRBSTR (TRER Yy HRet (e and G Rk bedeRe e oy Tt 1 he

r-'gelne detCinter, ¥S. By HieéRid NandNBAGC RHoaky, dsl] Migsth, Pablisliag I6QNPOSYE kel ow

rel ease nmatr.l

in which t ene deljv vehjicle is inhedded, ere the
al buni rPPEEsIBAe élilqﬁeleawq@ea%ﬂw fodifed bl eRe ot Ibim BotbREIENED 081 | 5, . g.
r et r ovi {ijkmiv 6 proteh6F tROMERPAUL | cal preparation can conprise one or
nore cells which produce .theegkbum' n fusion protein, Additjonagl. gene

t her apy met HYgmiR fsiongueteing gfithe tvention ogp glse by pied fo Ja56 ARttbodied, Widgl g No.

60/ 355, @f/maN B ided 1\ RetbliteRERM LPRssiddSt the Therapditi€ Prodi AlthGeh pRiahed herein
by reference. Pharpaceutical or Therapeutic Conpositions,_The al bum n fusion

pr ot ei nMEE the, albpmipeRigion Preseing frthe aventims rem e Brgpmbiagnt 58l a5gmiaYstfer ed by
any conygibihg fahstiRbidof A6 hodicel Rah aHisgbal CBnfle. JREVeANROMBUSAI

fusion proteins of the present invention can be used to test the biclogical activities described

herein.

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 bee;n transferred. Such genetic
matetial 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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i njection or intravenous infusion. The treatnent nmay consist of a t ]Le‘Zﬂﬂ
~dose or a plurality of doses over a period of time. Furthernore, the dose,
or plurality of doses, is admnistered |less frequently than for the

Ther apeut o &Résgd N Wwhich is not fused to al bum n. Wil gctirsdsmsqaessi bl e for
an al bumn fusion protein of the invention to be adm nistered alone, it is
desirable to present it as a pharmaggutical fornulation, together with one
or nor C e b . ' : t ’ tAbhen ai N the
sense g%‘mt%gi ﬁg& ?%lln%at I bf%ﬁém&?sﬁgfﬁgﬁ%#bﬁéngﬁar?%}s@g rfl Ia%recl)l{&gc?3 ﬁBand %6%1

del et ermanngr that fapiditates disprieeqvery frorarthe premyismn corl fram at predustpradeged bywhe| be
wat er j i j ri [ ] si on
oot ei roxefi, . 6 Gld A bichS, ShE dep 1D BKAOOR, el RABIRc® OF 1
agueousnayagonsigiraf ngcich agnl ssquencdsaleripedr ingye thef genememt dre, samalspasies or obaher

i sotoni j of i r n -1 -] Lyt ion. For

i nst anc{gffégﬁgééﬁ%g ghu i%gegsllﬂg(g%sn%.(%l |g8tna§'ﬁ%£' sﬁéejtrlg%gée%ﬁj%{lb%ﬁ%@g%%&? %g]éerrml at ed
wel | ianadsbusnfe génomaoulecuhatl partivulaf oncléio stidnempenosde kst atiserwiseihdrmatly | onger
time peirlingdtds ﬁt fore . bei t?li gg?ens%d. Formul ati ons containing the al bumn
fusi on Prot&f ﬁﬁ?}“‘ﬁ%%‘éﬁ‘a 8 PER°ng into account the extended shelf-life
of the al bufhe térmisigerm prebtlfenrdnsgeapuagarisel’Drafets ab iaotsgeic oighmandsed above,
t he shel f.-life of.i of these. Therapeutic proteins are narkedly. increased
or - pr o Bk e sgeReic RIRACGR o GRic PRGN Es SURAEPS ThBr b eam UAESh st at f on
I S appribgtbyadotferringahaibititiion tHeltGhayanip bedafistidto t@hsfErike ganetiihfoanatiarto be

for mul Z‘O&Fd'as ggro olé_ usi n Eft andard soroceduges T{:e tetm" aeroziol "

i ncl udedSBIRE gt SBSY RESRIME pln St PRRES OB O M1 Fultth 2HG&Bn HEREPn of the
I nst antinfofuaith] hen thalit6d aleSrapggralkl @gaisniel Tig: dlrhaios dr igaidiic idfBmimtienchi ol es

- or nasal passages. .Speci.fically, aerqsql. includes a gas-bo suspensi on of
dr op! otEH BIMEN R g eI HEHSBY 61 Py the FEHISIE BERRES, PRUEHETHI Phs may be
pr oduc gfirtichlaf iftE¥icuad deddpiest, ioh hadyebe @endfie biifor@mafion Glkeatiy passB3séd bypihayer .
Aerosol also Jncludes a. dr wder conposition of a c oun f the instant
vont IS dugfe e orennd b SRl b9 e Soranr A SHBLE ver o by

i nsuf f Imtivogentr om an i nhal er device, for exanple. The fornul ations may
conveniently be presented in gnit dosag% form anq rra%ﬁbe Pﬁr epared by any
of the net hGdEaFRInIC WRANR MRY PR& tapseenf hyman. apmel osplent. nERIS8HNCS AR 1 ude t he
step Ofbebﬁioﬂﬂieﬂ%ﬁ Rt GarRBS Q¢ | dffbremt BBodd MbNdhg rkSdf@boR! QbkloPoraliéd) t he
carrier that constitutes, one or npre accessory ingredients. |In general the
f or mul JPICEHYCCHPR 85P% fFAgCnS i eBTYPRIF Fren eatla and mecombinant vipt pydytetrgviralt o

associ ghieaibnt (362, 3G, US. PRGRHEND CAY36/8d6N U.8. ORkiréht 0@, 15,602 309 Mg ey odi Vi ded
.solid carriers or both, and then, ifnecessary, Shaﬁl ng%t_he ,E)roduct.

For mul d876 slyesitension 22(Fse3033 e Rteaing ak gy iy Sre 0ne8h 620 UleTurgdeblis and
NON- a0 URRbRbindl: Wenk FxpitkRE! PRI0®H! WRAS it iEulRBIASH RbNeAHImMyi dant s,

buffers, bacteriostats and sol utes . . ) o
Press (1997)). The method of introduction of nucleic acid fragments into recombination

~ competent mammalian cells can be by any method which favors co-transformation of multiple
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 vive introduction of nucleic acid into a cell is by use of a viral vector
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appropriate for the intended recipient; and agueous and non-aque

sterile suspensions which may include suspendi ng agents and t hi ckening

agents. The fornulations may be presented in unit-dose or nulti-dose

cont ai ner wo éaasesexanpl e seal ed anpul es, vials or syrinpesysmiaostisray be

stored in a freeze-dried (lyophilised) condition requiring only the

~addition of the sterile liquid carr-id4gr-, for exanpte water for injections,

i mredi atostaininy maeid ﬁx:idusz-mcocﬁidg £NEbuaheRien ipfdt?\g ok @ iB0dntibh. Oﬂlﬂ'e@i’dalﬂ of

suspen5| . repar romsterile powder,s rimul ations may

cont ai If M’“gar%\“%?géfﬁ‘ﬁ clE)aﬁtﬁ Y ta%)eoYL"ta hf“%éjp‘gp‘?r&%f" Itgﬁget t?C))F"lﬂ@rf“"t"‘l"‘at| on or
| over desigahe augelt ecldt ddifiendBNnbolisales Sicamdarithin tRrvilal dckdele.§.06y hhe

' t he extended serum half-1ife exhibited by many

-CI)-P e[ ﬁgeﬁ%ﬁg i ?eél"ot?i‘l g&t\ﬁ’ﬁ% 4§ exmessed ¢iERentbhin oells yrichhaye faken Waen an

al buni rifalisécist RicRichdd, OfThE h:ﬁtehdl%dgﬁlﬁénﬁmhﬂﬂﬂﬁréfslﬁs. deREbAT albiRinCruSbnt he
Therapeutic protein regions gsage form can be cal cul ated on the basis

of the PIYIEEEHRY eEP CPWE"I‘&P‘BfRﬁari’°¥e&§?le°‘ﬁF&f§ﬁs’f?nrl@leht| ve to the potency of

the Ther apemetﬁwﬁfs%&bﬁ,an%ﬂérﬁ-aséc%&'td&gzﬂuﬁtv@ct&%%h' BE ubdiCasP] RLARGGL: SEr UM
hal f-1ife and shelf-1jfe of the albumn fusion proteins conpared to that

of t he 8% fisfyeryyptan dor the transier off sxogepeus awslgis| asid mejeoytes spendingrliiusn on _
prot ei rﬁlsl&pﬂ@teﬁishmv&f"rhasefvé&brs Ipededelbrfidert Hélﬁfénl &:ﬁcléﬂdla&dé RReRs, E‘ﬁ@f apeutic

protein qui val ent dose i-n~ terns of unit d represent a greater

wei ght 1he ﬁ}f@ﬁ‘i‘tﬁ Biyeleicasidg pen sfably iatggraigd ynte the E‘EOBIPWI:WA pHtheLiost | ons or

CONPOSiHxaRBfes of sch Sebtid SRLLAT Mzng%egﬁ%@ﬂl%g APRBEDELs Weii Bs n vmﬂ ncl uded
inakit wth, instructions or a tpac age iInsert erring to t e extended
a

shel f - [qehverprmetheds aendescmbey s datapr e &L.H: BmmelntAppWom n¥sriahd¥. such
instr uqa‘omssmanm@mgms@@%r 15-18Y, wlﬁ’éﬂ%@ﬁéorﬁ&%ﬁﬁfﬂf&‘i‘&%cé haeAge
conditions, such as tine erature and |1 gnht Into account the
ext ended or Gsroftdigsysiems for a.gme @podm@araaﬂb‘mnrfuslmprgwnmf@heemmtm t he

i nvent icai. pe ﬁﬁ%ﬁude@%fouﬁtﬁa‘ﬁ&% aggcwg%mﬁr&f%n&ﬁad s2l 9 eSS, t he

partl cul ar advant ages of usi on roterns o the I nvVent i ons,
such adhpppacayise nsgpastion aééiefasne flelivay %{sfmrp@ntblqantrqdngedrse@f@mmelly,wge in the

field, b?q}xﬁéx@ﬁoﬂfmﬁaﬂﬁlr Qllld %cﬁggghgcﬁlmon b ﬂﬂla (i)nﬁém of Eltcﬁrgﬁpggfstdcaﬂ AS

descrl béd above, “fornulations e I nvention may aqueous form and
may be psedominaniiy) flem spesificity & arisfition Prevldcdhmﬂlagmslewethmhtcles cghiypé cant | oss
~of thergp c e e f 1 peat ment
and/ or grgééﬁeénﬁlpgn&g}{és%?nse&ggetsd gl\r{eer};ci’!rl és)cgip g‘ger?dg '?é@%tﬂg §eﬁ%$9ec>?élr¥% €7 any one
or nor @xpkssidneofdihe aereptor genedios @rababinatioms theonéd hartter I’t)nbomylealdmnlltlai;t ration

to as f 1 rotei n.of the
i nvent :agirll 33% 01%3 oﬁ%&%ﬁg %ré%g (E)h(tﬂtl e(rgllgwngln n%%%g{r??nnm;ou i (a)nﬁ E’bgfnélqﬁ %f the
i nvent |1mh%eﬂal memxﬂnplfw&s (gmqodﬁhymyc,\tehmla che'Be introducghby nEtbeert (saealllSy

accept %‘Q{eﬁt ﬁgﬁg,«l?%s or Igy gterjegji!actgcofggcﬁon e%?’bggnfsgtza (Ifg% %%‘/99 ?’?015%-3057).
The pharmaceutical preparation of the gene therapy construct can consist essentially of the
gene delivery system in an acceptable diluent, or can comprise 2 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. subcutancous or
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50 Effectlve dosages of the al bum n fusion protein'and/or polyngcleotgﬁ%
of the invention to be admnistered may be deternined through pr
wel | known to those in the art which address such paraneters as biol ogical .
hal f-1ife, bioavailability, and toxicity, including using data from
- routine "@vd’ﬁ.ﬁo%@z nd in vivo studies such as those descgipgshshskié he
references I n |l e 4, using nethods well known to those skilled in the
art. The al bum n fusion protein and r pol ynucl eotide will be formul ated
and dosed in a " fashion consisten ood nedi cal ctice, taking into
e Count AR ISR G R BRIGRE) tﬂf NGRPBIEY BEEHORE SPEEHEI |y ¢ he

si de ef @Rt Jpéf adsesa&mratpewoa laf iR, Fubhérvard, 4% ddde pirqilﬁ‘aﬁty oflldd4eR) is
pol ynucl eotjde alone), the site of delivery, the net hOdS‘iv)\)}? dm_ni stration,
t he” schiripitegd les fregenthy @ﬁ?@ﬁ%ﬂhe@rzﬂ%%’%@n PREh AT ROt RiF ﬂiﬁslm

~practiti Oner\"?}nleT'li‘?s poREibIe Gbil MSIRRH @&smnfﬁ?étemmi”tm%@&mbﬁE&bﬁadnﬁni%t@%éﬁ
determ ned by such considerations. For exanple, determning an effective

~amount  #pnes it desiakle taopreentib s 3 Bhaspaceutical 8’6’@?4’&“% Rasthsr Wik Bes otghoeact or s
i ncl udi RQepthild caBXREIPHR cabrRR(s PRGIbE Bocephdb WOt IR s8ike oPbRhOnpAtible dthi Vi ty of

t he substance t he age and we@ggt of the animal, the precise condition
requi r i g albumifusiemproteiniandmet delsieriqus {p tharripicnts theerfe TapicallyntbacaTFSt i on. The
frequeng 1@@&%@%&1&@%@%@%@%&%& %ogemb@er Aamaﬁ%ﬁsﬁproﬁiﬁg rafaﬁ the
amount of pol ynucl eotide constructs admnistered per dose, as vve | as the
heal t h iWention sire pyrtignlaniy avell wjiteé tto fymalgiion dnstauaeHs REtiers sepkbas ststiledoses,

and U1 MhiGedilsAQRaS, Wikt oP BneChabRL B30I vebifisebl O RGnRANRLIELRNNC!
veterinaria umn fusion proteins and polynucl eotides of the Fresent

i nvent i eniutionn Fprinstanai phagﬂ@pwat eompasitiensi ofghe inysndeemay by fagulgigdiells and

birds. Frefy c'é'%ﬁ gg@émkﬁ‘nf 6! lEnce hHE@Q%r RO, orCiBAge: tlﬁlec&no&@fae?‘orer abbi ts

sheep, cattle ses and pigs, Wth humans being parti cul arly preferred.
As a geh@n&‘ﬂlsrmiwﬁom tion, the albumn fusion protein of the invention wll
be dosed dr%h&;lrﬁﬁ dn‘ﬁﬁ fEiBAYEREL Ymb 38 ANERERE Ant

Ther apeut i c peptlt(rglf“m{é‘1 rggg%uﬂ)ca ' li)(?ecltlr\l}e gosﬁégi%{ay r ef grntoo t hat

anmount  exfcourtt gheceqndedh ghelfetife jof |ﬂ@n=!1bmn rf@%@,n profein Fhequeeisaormatations. dpnpt onrs,
di seaseqshalhlabedl lh%@helf“h{%r&l %}« 28 Porddhit] HBHeink ArmPRLdP HoreaQd

i mpr ovenent fusion proterns and/or
pol ynucbﬂvolon@slaﬁarfuaen @rIéAadm ni'stered orally, rectally, parenter aI ly,

pouder s, of rnistinehd e ABLRT Winidrld ERAbARAE o pokfR B Yolel® TV
oral or ofthe iadvempnagm be fbﬁhdaﬂ&éesemq’sehlumyg steudapt mbt@umar Theterm i‘aefaspk t o a
ot or | alcpeyan e BEhE Asbchald pleblb bl fsonthoddf B e BRGAP BHERIN"D. )
JUL 200&hict3 @ngMe@mmgr@moEx or tmalmapﬁag@sf épecifiallyipgrogolof
admi ni s{rablion Wii6h ' Qehiisde of BidpRUECHOHS bl HMRCHREn 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 camier 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-agueous

sterile injection solutions which may contain anti-oxidants, buffers, bactertostats and solutes




intraperitoneal, intrasternal, subcutaneous and intraarticular in Erh
and infusion. Al bum n fusion proteins and/ or pol ynucl eoti des of th?‘m 006
invention are also suitably adm nistered by sustained-rel ease systens,
such as those described in U S. Provisional Application Serial No.

60/ 355, 54{yeumhediey 0 N9480 (pp. 129-130), which are I NCopERtG:Rsk16 DY
- reference herein. For parenteral adm nistration, in one enbodinent, the

al bumin fusion protein and/or pol ynl cleotlde i s formul at ed generally by

m Xi ng i tatthed ired.. LoiEgt abl e
form (S%IPEH Eglr‘il gffs g"éﬂ‘ atlg %é&g%r?aft I%Irr hieyiménta %@ &%énrt rrag{(i:)(gg ?aﬁg
accept aﬁh&qmnﬁ sterile suspens;one mdich maety mciudmusgen&mg agentsrand rtlpclenms aa@nta he

dosages a ncentrations d and is.cQ e

i ngr gdlg‘ﬁ’t mﬁ’? AORBMPAY, ﬁﬂTeé‘?“ltegnR “Egﬁos&?ér"?b"\l% dos[eng%glflollrs’nfﬁ}l\ﬁe’ka&gﬁé %g{l onal Iy

SOFS nq&npu[ggl uﬁgh@x%_ﬂ?ngemgm?gﬁyt Bf;] atwbdghherfreaw@mdndgo;ﬂ:ﬂabd)awmdklnmm to be
eleterious to the ra iC al.bum n fusion

pol yr r JEAWRES aRY 1Bt a‘i“ﬁ%"‘f Hgg‘r‘?t ﬂt?}';l_ Eiﬂ‘f}d C@meé’dfﬁr r??‘?fl%l r mjecqmnsn

conbi NahinQuiapd E}n@;t Behsd h@kﬁaﬂ@ﬂiahﬁou@@ﬁ]mt&n éédhhmm I’zlntﬂ Lsaspamqﬁmomey rlne and/ or

pol yrrucl eot (F;ent s that g; g adm ni st ered N £o ﬂjél nat 3 n

al bumi rPreRaes; %?fnﬁ e pavedes gPg2eR &7 %’ﬁaﬁé’gnta%f § HESPRRY ﬁtplr SRR ncI ude

but  notudridh dt@adoives mokh esmREdRAGPEUoWer AGBE Somparddith et dpsfusedltsemdirdal  and

non- st er oidal anti-inflarnmatories, . con t.i onal ju apeutic
agent s, fogpptisn fortbe IBerarguilc prok g e 3§t""b‘ggé? lfq’rfe E]Er%bgg BY &A% onal

Appl | Ca&ﬂtﬂé‘alﬁﬁﬁh%sad}&rot@ﬁéé’»ﬁﬁeﬁﬂnnaﬂd WO 01/79480 (IOIO 132-151) which are
incorporated by reference herein, Copbinatjons may be adm nistered either

conconi t ant 1A an exagple, xden 4o Zlbymia Hision retsin,of the "B‘EH"%‘?“HWF’P?%‘H’SU@ ly or

concur rﬁ@ltclo\ftheqrhel%ﬁaﬂi@%}dtélh lréglong-hh§dosh%cﬁoﬂ'ﬁi 8 Wcﬁﬁz&ﬁfaﬂtdn@lﬁhﬂaals@ ofliech the
conbi ned agents are adm ni stered together as a rapeuti c m xt u% and

al so pretesyPbde pliupin fpior petdbidhtivety thﬁ%‘ﬁ?né;yéff@e RREPFUE Brotn YWilSar at el y

but si Wdiaﬁl@ﬂﬁ&h&bum 5% folon gt shilfnOiAR)i (6 BRAGAIFAIR St thaMBRaiShulibMeStdnt 0 t he
sane ndi Vi dual . Adm™ni stration_ "in conbination” further includes the

separ at eonaparadrio thet ofitheyrptize Thesppeutig protsi. FoRFHIIIG it %}@@H p &osgm Rzt ¢ st |
f ol | oweghrtitindy/i 765 RAiEHn é—ﬁbﬁ{séﬂf’t%%%ﬂ RRAbthCHERPSiticipdisin Sl dgaihienifddke use in the

present 1 nvention inc ositions wherein the actjve ingr eg) ients are
cont ai nietmy pf Emtsé’ﬁ’cfl@tﬁ%elﬁrﬂoﬂﬁ%tert‘ﬁela]@rﬁfeﬂgém fut ghe SnSeSFUREAIARPEES® The
invention, Lzg_‘,Pso provides a pharmaceutical pack or kit conprising one or nore
containers filled with one or nore of the ingredients of the pharnmaceuti cal
CONposi t i onsFonmlﬁWnSsorr@mpﬁmnS rpffthe inysntinnomay Re reskageie taepthempitynor

Opti ona C A&l G8Ifhike §the form
presan %‘d%‘;&ga %g&gﬁnlﬁ%th{éu ager*ﬁ %%géﬂl}glgg?%ﬁﬁ h%e@lg e%te\] UL 20061 52

manuf actheribuminsfasion peddie caripoperds ﬁa@e@r@nceeaugh SirgtionsoyyiPReNagp eI, whi ch
e Ty R s Yl B S A e s (7,
~bel i eveabcbh&tthmmended or giolonged sgﬁjlf fife 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.




in the art can, using the preceding description and the foll ow n92
Illustrative exanples, make and utilize the alterations detected |-41"lﬁ"1|'remﬁ
present invention and practice the clainmed nmethods. The follow ng working
exanpl es therefore, specifically point out different enbodi ments of the
present | mwuessosesas and are not to be construed as |imtpogusidosdly way the
remai nder of the disclosure. EXAMPLES Exanple 1: Construction of
N-terminal and C-te rmnal al bum n--56GS)4GG |inker cloning vectors The

(r]I econbi Ib nant mfeawdlesagmﬁﬁememnmeaﬁ@f ;&o@ﬁ&&%oa A EE@B&’e%Hh?Z o} @ave;tnlr?gen
escri be pr.evi,ously 1 P tent | catl on e reco I nant
al buni r° dbé)déF"é@%t 5% g%eﬁ? rew@éﬁreu%mo lgwémbfeeﬁweeém B'éd
previ oughivh hdirdesiR@ pametedPR bisiBLitAhali3ite] mvglabiﬂtﬁm thxdaB 22413 a1ng

nodi fied to introduce a DNA sequence encodi ng the 14 anmin acid poI ypepti de

| i nker YNngdgiadomasuimsaryieo wdasyetndigs grch %ﬁﬁaoseeescaé%méhqqﬁ%reeﬁwm ation of
the polyBen ik SR bWER BRNAIRRI B aithe C terminal end of the

al bumi n pol ypTtide in such a way to subsequently enabl e another

pol ypept i de%'gﬁaibﬁmvbﬁ%@n.memae opelprglentide vidl henformpaaey swiosediier (SEQ | D
NG: 29) tfaé?nonl%ﬁgéi&ﬁw@ﬂm%o :?fn@?h@ o l&uf&iﬁgfxﬁié 'aEHBuﬁtQhé éiﬁucgféb%ﬁﬁbn of the

configuration, album n- ol ypeptide (SEQ | 29). Simlarly,
pl asmi dn@mili@mahwaéew&lm @é Std@ 4f! tﬁ@élﬁr@em@nt wthfeefeen@eﬁlene@mtﬁg t he

(GCS) 4Cﬁmp aapﬁlefem& AwaaE% SRRy e Rktdl of &euhfs&ﬁfom ﬂ@gcheaﬂﬂgof the

al bum n pol In s a way to subsequentl %/ enabl e anot her

pol ypepHi Qﬂéllmﬁtfﬁapm Qﬂd grherj fagtorst oW toemmtﬁ@nefﬁo h?e“e(f@;e)emunt”n@r (SEQ I D
NO 29) sion in the general

confi guéugfio?%sﬁg%?p%o ygetgt | lééﬂﬂ]fasluc &Hmr?tb%drgn n (SEQ 1D NGOG 29). Plasmd
pDB2243, deder ¢xsmplehyetgminipg altﬁffec'ete amount ofgobsfang; t/bEalehvasidoygy depend 83- 187
-and in I / | BI

pr onot e@agﬁdght ﬁ dﬁfg‘tétbgninmgdlggr%énat oﬁ{l{gpfriltl'%v(iql #%1%1 g%%rt%%%flgﬁa{’?g@scrl ption
pr onot eactivpdlof the mehstanes; ithenagetand nyenght of theeapiroslc the priviisgonditipDicag?iag was

di gest se nded with
T onn Doeh o QHPAE ARG FORM: of Ml EGRRS e RuEY B Beltbnen O
pDP256616p¢nd@I0wbnea smberd ef] fsgtm,heuchcasolthegemumteoﬁ polenuciqokids cBesvtt Hi ndl H
;'ngkngo | 1st§r¥@£%3@'s§g.g ﬁﬁg'ﬁg&ﬁ%&@g&&ﬂ]&oﬁy&%ﬁ%&cﬁ' TRORUG SRS JHO33A
5- TTACIHD]h‘ﬁ_m GBe O GBS O COSSTEHT FCiaemuaed AT ARCHTBARE AliyAcidh of SEQ ED

NO 30) v lRA28.

Albumin fusion proteins and polynucleotides of the present invention can be

administered to any amimal, 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 fransdermal 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'- AGCT TATTAACCACCGGATCCACCAGAACCACCGGAACCA  CCAGAACCACCTAAGCC- 3' 2( 0w 12ms
NG 3 1) The anneal ed B=3611HVEH | i nker was ligated into H ndl HLBsu361 cut
pDB2566 to generate plasm d pDB2575X whi ch conprised an al bum n codi ng
region with a (GGS)4GG peptide linker (SEQ ID NO 29) at its Cterm nal
end. Pl aswolossfz645 t hat contai ned the yeast PRBI pronpteusBhssis he yeast
ADHI term nator providing appropriate transcnption pronoter and
transcription term nator sequencessils described in UK patent application
021703 3efkin Flefesritd mAYEs64B atinistgiont @tlicht’ ch@BPInGhveaBu fnlarhiiRuiagSt ri ction
enzynme .ALM and partiall %gested th the restriction,  enzynme H ndH and
the DNAYFIPSHIRE ”Eﬁﬁ?ﬂ%' tapgeugen Ha%?cuﬂaﬁém%‘&glﬂ“qjﬁ‘ﬁmbromter and the
rHA codi ng Sﬂﬂﬂﬂﬂﬂcﬁsﬁﬁ%rdtﬁﬂé aldest pdirasRbiked PAR4 InvdRidal A atkol MRl ent

appl i cat,i on V\D 00/ 44772, was digested with Afl WHi_.ndlH and t he f ragnment
conpr i AIRIstEEd ye fustaged elease wysteps, ek 45, BAw: deschrd 0hE.-Sy ravisiamil

ter m nagpplicas Jehigll Né.ad/353 8 I t 645 was

t hen cl ol'?éd into the z‘élg’\?\% %ﬁd %?éﬁsee%wgm%ggﬁiﬁﬁ%}ﬁgiat e the
pl asmi dypeieEnehergim.asni d pDB2302 was digested to conpletion with Pacll Xhol
and the 6. 13gpy &Eﬁ&aﬁﬂﬁmmt@hqﬂ,oné Qﬁﬂ:&cﬁﬁﬁﬁﬁ% RO5n Wi p}{}heemt Qrged wi th
T4 DNA pol yrrerase and dNT religated to generate asm d pDB2465.

Pl asni @° %@em@mhﬁémexa&r bmmﬁmgat at thnéeane@ demesdolamuity, e p @inip| unt
ended e 1 thidebift Asnd gg\g;.Ps pl asm d
pDB25 3‘:’%&0&% agl‘r'n d ell?)%g £was n1 %ﬂs aerl zedor %P;ﬁls‘i@:) Heh%gggds%g%%hgnds wer e
bl unt e¥eRpERbIg) qamer,m GDMG plat hreenstoxican dedNmps at the dosaa¢3| fg)dtcedccntraltgener ate

| asm I
Dol | Saied ifa (PARRHNRE 3 WERalnloor £ SanfRRR, Bk Manlbibne
doubl e §1tffrldmd’1?t1@aﬂgé@ﬁ&@b@@ﬂu&omdm@ﬂs&'ﬂm\#@@BBIWOM th0Ca% KNGEBS t 0

createtpb@gm%&@ﬁg@@%e%mym%f VC056 and VCO57NCb68 to create plasmd
pDB2541. 7 JUL 2006 54

5' - GATCTTTGEAT /ollegnin GASGT TIAEHAGIUGEANITCCEPOMECESThS inveSEQnY KO, 32)

NG 33) TRBEd FOACh a5 e
| D NO 3ny/ox/poyBucl@itide GETMGHAT OGA TEAEIGASTTROGGAOTPGEGACSERARC BIIAT CCAAA- 3'

fusion proteins and/or polynucleotides’ of the invention, include but not limited to,

chemotherapeutic agents, antibiotics, steroidal 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 simultancously, e.g., as through separate intravenous lines into the same
individual. Administration “in combination” further includes the separate administration of
one of the éompounds 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 compbsitions
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




(SEQ 11) NO 35) VC057 2 7 JuL 2006
' - pTCAAGGACCTAGGTAAGGAAAACTTdA- AGGCTTTGGTCTTGATCGCTTTCG

CTCAATACTTGCAACAATGTCCATTCGAAGATCAC- 3'  (SEQ ED NO 36) VC058

5' - GTGATCTTCGAATGGACATTGTTGCAAGT AT TGAGCGAAAGCGATCAAGACC

AAAGCCTTGAAGTTTTCCTCACCTAGGT-3'  ( SEG“ED NO 37) A doubl e stranded synthetic

ol i gonuc!| SEPPIENTS ARGepT 847 Pf PRegERcaufipale or Ripdogiph Proesdts: edhiply notiemesdlertag t he

o AT Cr e By e a6 Pmd eta, S0l I hnbiad iiRicn ,  JUL 2006 55

GTGGT GACGCT CACK hdirceamadiecardn ¢f the iSEQIoRDt Mhelig)ed 30 358 of Brdinary skill

AR O LRGP A CORE 5o G AN e o SOpE PG e Pl P age

| i nker - wagnd iiyed: alimtadloﬂglefiﬂa&\geﬂhe rdset DB2hd6: 4nd pgRHEYs tielaiRbamdindds.

pD82573X rised an um.n codi a (G35)4GG peptlde
onker ( SALF FENAPEEPAEE o b Re HErincrbonita Vet e b aieramy bppdimeain ot
| nhi bi t | omeqﬁmmmenﬁm ahinfrd 91600ko BRlcodstrued RElidith B A ivehySREHSNGERRE oRL- 14 s
- EAVREVCSEQAETGPClI AFFPRWYFDVTEGKCAPFFYGGCGGENRNNF TEE CMKVCGSA (SEQ I'D

NO 40). AYBSRBSEBquence was derived fromthis pol ypeptide sequence by the
process ofgxpaaliEsans! ati on. . The DPlI-14 was expressed in Pichia and

extracted Trom The fermentation broth super nat ant usi ng i on-exchange

chr omat ogEaf ]hfﬁPﬁﬁ‘Fﬁﬂ?P@ NrFF’é‘W&éH’IS‘n chr omat ogr aphy, and

ul trafil t Katerminal ghumingGGH), chploringivaeforsonst ant  (Ki) for DPI-14

i nhi bi tion of Woﬁsﬂhﬂtoﬂlﬁuﬁne&xﬁ%ﬁ&? v@d&l@pﬂmw%& r}m Shetr 2
pM for [HNEI.L 57 7 pM_ The Ki neasurenent was usi ng the met hods

set fort hdpssribschppvioudly in ptempinplication msqwmm onTlaﬁr rp¢opbininh albuariul
C-ter m nalexabRisn vaetbiE! 5 AYEd49SIn@ B2 YRR 6 BNO: SEGUGR d‘gg{v?olug C%%ﬁg Mt he 5

or 3' end to encode bridging sequences between t reglon
t he al bun@erlicatyl B 7PELR-orPlenmid POB234% ovas smeflifisic o rodugsps d@JAMequéme

N- ter mi nalkndofby s (WGERAG 5 BbIpERe RikePN-B68LRRLARLRRE (FEEMEE, v

and “C” denote the orientation of the polypeptide sequence) (SEQ ID NO:29) at thé C-
terminal end of the albumin polypeptide in such a way to subsequently enable another
polypéptide chain to be inserted C-terminal to the (GGS)sGG linker (SEQ ID NO:29) to
produce a C-terminal albumin fusion in the general configuration, albumin-(GGS)sGG-

| polypeptide (SEQ ID NO:29). Similarly, plasmid pAYE645 was modified to introduce a
DNA sequence encoding the (GGS).GG polypeptide linker (SEQ ID NO:29) at the N-terminal
end of the albumin polypeptide in such a way to subéequently enable another polypeptide
chain to be inserted N-terminal to the (GGS)4GG linker (SEQ ID NQ:29) to produce an N-
terminal albumin fusion in the general configuration of polypeptide—(GGS)g;GG-al'buminq(SEQ
D NO 29). .

Plasmid pDB2243, described by Sleep, D., et 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 rehgated to
generate plasmid pDB2566.

A double stranded synthetic oligonucleotide linker Bsu36I/HindIIl linker was
synthesized by annealing the synthetic oligonucleotides TH033A. and JHO33B.




DPI-14 fusions. An N-termnal Bglll-BanH DPI-14 cDNA (Table 5) agd guL 2006
C-termnal BanHl -H ndlH DPI-14 cDNA (Table 6) were constructed from

over |l appi ng ol i gonucl eotides. Exanple 4: Construction of N-term nal

DPI - 14- (GGS) 4GG al bum n expression Plasm ds Plasm d pDB2573X was di gest ed
to conpl '&&)%A[wth BgM and Bam -H, th& 6.21kb DNA fragment was isol ated
and treat h calf intestinal phosphat ase and then ligated wwth the

0. 2kb Bgl HrBATdC N AGGTGGATCDBGIGE IR IGGTREr6GPEB2666. The DNA and
atnino 2 7 ég 2W6_ WO 03/066824 PCT/ US03/ 03616 -56- acid sequence of the

N-t er mi nafTBRESTAGEER) #S3 al bwhi n fusion are shown in Table 7 and Table
8, respectively. Appropriate yeast vector sequences were provide by a
“di-sintegration” | asmi d pSAC35 general ly disclosed in EP-A-286 424 and
descri bedSBR B ¥OPID., et al. (1991)Bi o/ Tecl nol ogy9, 183-187. The Not |
N-t ermi nal DPI-14- (GGS)4GG~rHA expression cassette was isolated from
pDB2666, purified and ligated into Notl di gested pSAC35 which had been
treated with calf intestinal phosphatase, creating two plasmds; the first
(pDB2679) JHRHH ai ned the Notl expression cassette in the same expression

orientati ?”A@@T%E%%AA‘@ML&G@RTC@%%@A%A%@R@é@b&%&ﬁ' ned the Not|

expressi on cassette 1nt osite orientation to LEU2. Both pDB2679 and
pDB2680 aﬂgA@i’d’cﬂf@A@GEAéGﬁ% the desired fusion protein. Exanple 5:
Construction of C-term nal al bum n-(GGS)4GG DPI-14 expression Plasmd

Pl asm d pDB2575X was partially digested with Hndlll and then digested to
conpl et i o(6B@ IhNBedthl . The desired 6. 55kb DNA fragrrent was isol ated and

ligated with t IHCt
bDR648. | The DY SHASH Pt gyt BEd Ble At Fridl e sheE1s88'S
al bum tn (Wﬁ—pmzﬁm czmmaroemt@hm&rnmaﬂbu*ﬁablced:ﬂg fapibn Wﬂlglae(gng)@(}
respective r vect or uences were provide by a

"di si nt egP#ldﬁﬁﬁ%rB%ﬁﬁoyp%i @&ﬁ‘@%ﬂ&fﬁtﬂg di scl osed in EP-A-286 424 and
descri bed by Seemd ﬂlYECHB tht. confah8 lthe Bt TRHINGoRGIr Jnd 1BS-vEBf - 4Fh¢ Not |
C-term nal a) bum n- DPl - 14 expression cassette was isolated from

pDB2648, [SHFPRIOEJPIHA agnfwﬁt%tt@ﬂwpp% HeTORH AWSATRECTIREPE hivaEalvEen
treated Wdghedead fs cﬂe%hﬁ&i @t F&Qﬁ%@ﬂ?&aﬁ&?@ﬂ%@@'ﬂﬂsﬂ@%@@@&@%% g the

Not | expression cassette in the sanme expression orientation as L

Exanpl e 6% espetaucyity theofestaotionr szmap A7 sndr parhzllyal aStdGav k- th@wtnctwn

: i j i ngl ||
ot ¢ hen Gy PAAE o BTtk Babiec{ SpBAmee - YnE vOREP RS Mopltic il
fragment tWasHidgolng ecluearrd Wak alatsd. masmldtﬂiLBDel BesoriiBdririphishtreagh Eeaton e nal
DX- 1000 c a7 %JAQ edtd Witk OVIrJgrﬁgm%?ﬁ NA 1 %?eglf‘%pr&ﬂn%(%ﬁ 5%‘8@59&” at e

yeast vector sequen S were ration §AC35
gener al | yyehsiSERBS prpmioter ERd mea&ﬁstmflatwnmggcwabedlatw Slheemﬂlmn,dﬂéﬂ)m

 atbum - (SR IERBRY P R 1ok A b ABUALER] gppgeg) gror DA
- pDB2648X- @fifent pueredfie thel plandid ihiE2362l Platmid RIB2d0D@sd ddegprdAC3bmpletion 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 td complétion with
BmgBl/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 VC0O57/VCO058 to create plasmid pDB2541. o




- EACNLPI VI

whi ch had been treated with calf intestinal phosphatase, creating2pP8a63s
X- 1000 contained the Notl expression cassette in the sanme expression
orientation as LEU2. 2 7 JUL 2006 57 Exanple 7: Construction of N-term nal
and C-term nal al burnin-M890 fusi ons,, Generation of the basic clone The
am no ack&@% uence of DX-890 is ,

FFPRWAFDAVKGKCVLFPYC, GCQGNGNKFYSEKECREYCGVP  ( SEQ | D NGO 20) .
A DNA sequemea VT Gl TARGA GROMART BC RO RBEROEes GegaercadnGahe: process
of back-translation. The DNA sequences were provided at the 5 or 3" end to
encode brlﬂﬁ'ﬂ@?@ uences between the DX-890 coding region, the al bumn
codi ng re&$ ' | eader sequence as appropriate for N-term nal
DX- 890- (GCS) 4GG al bumin or C-term nal al bum n- ( GGS)4GG DX- 890 fusions. An
N-term nal B,-MBam -H DX-890 cDNA (Table 12) and a C-term nal
Banl E- H ndG#5BX- 890 cDNA (Table 13) were constructed from overl apping

ol i gonucl got.j : ' _ [ i ,

DX 890- ( G 1 P e AT oA e G TCRETTATRGAAAT gest ed
-to conpletion with-BgM and BanHl ;, the 6.21kb DNA fragnent was isol ated and
treat ed WREQEAMNO:3Nt esti nal phosphatase and then ligated with the 0.2kb
Bgl H BanH N term nal DX-890 cDNA to create pD132683. The DNA and am no

aci d sequence of the N-term nal DX-890-(GGS)4GG al bumi n fusion are shown in
Tabl e 14 vangsTabl e 15, respectively. Appropriate yeast vector sequences
were provide by a "disintegration” 8| asm deSACSS 8ener ally disclosed in
EP- A- 286 42% TS T A aA P G Lp CABAAGICCRHAAGT @WCBT&éPé“cﬁ’nol ogy 9,
183-187. The Nod N-tenninal DX-890-(GGS)4GG rHA expression cassette was

i sol ated fgeymyBRRHH3, purified and ligated into N& digested PpSAC35 which
had been treated with calf intestinal phosphatase creating pDB2684

contai ned the Nod expression cassette in the opposite orientation to LEU2.
Exanpl e 9: &g@structi on of C-term nal al bum n-(GGS)4GG 1) X-890 expression
pl asm d SI asm d pDB2575X was partially digested with H ndM and t hen

di gest ed topCCHRGAATICONTHABCBATATCHGAN GlI3AGEGTETEI KN TRNSCA/ag3ENt Was
isolated and ligated with the 0.2kb BamH IH ndM C term nal DX-890 cDNA to
Create pD@?gD 81%)DNA and ami no acid sequence of the C-term nal

al bwni n- ( _GED 2890 fusion are shown in Table 16 and Table 17,
respectively. Appropriate yeast vector sequences were provide by a

"di sintegrati on" plasm d pSAC35 generally disclosed in EP-A-286 424 and
descri bed ¥y?37Sl eep, D., et al. (1991) Bio/ Technol ogy 9, 183-187. The Not |
C- t er m nals*.groNnGIIRCEASUHERCRASLRCE1OA REJICON TCRSECFF@ANBGCIrgbat ed from

pDB2649, purified and ligated into 7 JUL 2006 58
CTCAATACTTGCAACAATGTCCATTCGAAGATCAC-3’

(SEQ 1D NO:36)

VC058
5"-GTGATCTTCGAATGGACATTGTTGCAAGTATTGAGCGAAAGCGATCAAGACC
AAAGCCTTGAAGTTTTCCTCACCTAGGT-3’

~ (SEQID NO:37)

A double stranded synthetic oligonucleotide linker Bglll/Agel linker was synthesize& by
annealing the synthetic oligonucleotides TH035A and JH035B.

JHO35A .
5’-GATCTTTGGATAAGAGAGGTGGATCCGGTGGTTCCGGTGGTTCTGGTGGTTCCG




Not | di gested pSAC35 which had been treated with calf intestinal 27 JUL 2005
phosphat ase, creating two plasmids; the first pDB2652 contained the
expression cassette in the same expression orientation as LEU2, while the
second pDB2653 contai ned the Notl expression cassette in the opposi te
orient atié% to LEU2, Exa‘ggl e 10: Fermentation to Produce a Fusion Protein
The DX- 8981 ASAGATG I AHr ot BTk G AERGH e Eshdd in fernentation culture as
descri bed(gpn mMM00AQY 44772. The DX-890 HSA fusion protein was purified from
~fermentation culture supernatant using the standard HA purification SP-FF
(Pharmaci a) conditions as described in WD 00/44772, except that an extra
200mM NaCl was required in the clution buffer. Exanple 11: Yeast

t ransf or npfhgxp and culturing conditions Yeast strains disclosed in WO

95/ 23857, V\D 95/ 33833 and WD 94/ 04687 were transforned to |eucine

pr ot ot r oph y as described in Sleep D., et al. (2001) Yeast 18, 403-421. The

L ans! or rEChEBIqL OB edoRtT Mt e e Qe A B e o
- 30 OC unt GGAFEWMCCEUGATCCASRINGTITATOMN tAYeB’ anal ysis. Exanol e 12: Y~

Measur enewg g 0 Sanpl es Equilibriuminhibition constants (Ki) for
DX- 890 or Iq A i nhibition of HNE were determ ned according to the

tight-binding inhibition nodel with formation of a reversible conmplex (1:1

st oi chi omstry) Inh| i det.erm a 30 50 mM BEPES,
pH 7.5, 150 e&rf%z? Af%%lﬁe’i?{?ﬁ ealgdgnto g ﬂgéc%ﬁ*a??§2€%%t°a$enmt%ne =
200 ~LL) pmenie pb@2673d vaith bdin 61 @ Elb@RinPloAIRSe GO SHAI }Jzﬁﬁde/vas
i ncubat edpvm th va@ylgzq%ﬂ/congnﬁsatl ons of adggdeiﬁnhl bi tao(réﬁ?%?@(} ours

Resi dual BWEyW&ed Fdisditepinadlegdt ermined fromthe relative rates of
substrate hydrolysis. The hydrolysis reaction was initiated by addition of

N- met hoxyE 182! FAuhibfivar Rihdbikiod Cénstdiitdior Ukfubed BPLDAN i n (SEQ 1D NO 41) as
substrate. En rratlc Cld\%qu?%e gt,fr&%%s substrate rel eases the

met hyl cour nar i T tant increase the sanple fluorescence.
The rate EAVEEIBEEQAEEGP&MMmnmssmmmmmeeamwma@vc@mof 360 rim

and an e 60 run. Plots of the percent. remaining activity versus
i nhi bi t op@@nﬁg ﬂﬁ 40 ofy %ﬁeﬁeﬂslﬁtmoyfaﬁém‘feﬁe%ﬂm g palyasnbide Apaueyes BY the

Equat i on grot@s of BARLtHRAGHEAUIThd PP Ww%%%ﬁ%&s@& Iupm&@mﬁdaémctea ffom Whe 2006
V\D 03/ 066824 PCT[ USO03/ 03616 _59- K,) 100 - 2-E Where: 9%A

= per cent fegREtaH0p proth S@emaagwwomﬁ@he%ﬁsfcfémm%w@w hydrophoblc mteracnon
chromatography, and ultrafiltration. The equilibrium inhibition constant (K;) for DPI-14

inhibition of human neutrophil elastase (HINE) was determined to be 15 + 2 pM, for [HNE] =
57+7pM. The K; measurement was performed using the methods set forth in Example 15.

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)sGG-albumin or C-terminal _albumin—(GGS)4GG-
DPI-14 fusions. An N-terminal Bg/ll-BamHI DPI-14 ¢DNA (Table 5) and a C-terminal
BamHI-HindIH DPI-14 cDNA (Table 6) were constructed from overlapping oligonucleotides. -

Example 4: Construction of N-terminal DPI-14-{GGS),GG-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 iigated with
the 0.2kb Bglll/BamHI N terminal DPI-14 cDNA to create pDB2666. The DNA and amino




Ki = equilibriuminhibition constant The Ki of native DX-890 was gepgg[_
at the sane tine as a positive control. The Ki's of DX-890 and D HSA
fusion for human neutrophil clastase (HNE) were simlar to each other
(Figure 1). Simlar results were seen with the DX-890-HSA fiision in
super nat ajjg ofidséyy @ shake flask yeast culture or from apdprsmmases. Both
supernatants were supplied by Aventis to Dyax. This result indicates that
- fusion to HSA does not affect the p&t .ency of DX- 890 as an inhibitor of
HNE. Exanple 13: ons of, rm n of A DX- a Kunitz
dormai n T eQEHY 9 Pgﬁﬁ%%?g‘ \?bﬁi"'ef{ ahi bits
human prass rks@kdtllvkiyempmphﬁte Kbast vedfbr Mexﬁhewsﬁwdbaiyfafmiﬂe@&noax 88 is

not nmore than | hour is currentlé bei ng tested |n the clinjic for

t r eat meRlESIHE ﬁéﬁéa.g@%ﬁrwy Qﬁ@]Pﬁﬁ’édErFﬁ’ QAR 24 2Ad dpsenbefala SkerRyfRsef fhat Dx- 88

is saf e1a0d péArehdiugy 9, H%E-IW Zhé NHEINLERnal Inplm/al(emsm@m eipﬁ@sbﬁlim
epi SOdI cal I'y and havring n%- acting formwould all ow ‘a%;%lactl C

t r eat metfsseite 3k iglatsd ffoéhE]PB paificfend lHsaedigte el digsst Mhighl e for
- DX- 88,  plaaRal ﬁgltl’fd%ﬂl{ 43¢ iBRstiRl hiRRpHitdsE rc@aﬂ?tvm pli¥hids; -ﬁﬁbeﬁ%Dggmnces are

provided at the 5 3' 'end t0 encode bridging sequénces between the
DX- 88 ceutaingd rﬂ@gn!@hexms@ompmnﬁe i S ERTIE SXRIEFION coentetind asddder whdgihence as

d
ngB rzg%ge@&rﬁ (gﬁﬁzesss% &&%é&%&% Ié@;;&%@f&é%ﬂ fad HbﬁbsﬁJ iﬁf?én%ﬁéﬁ %0 %ﬁﬁﬁs m

f r agmenBoth 9DB26]%and #DBAMBG are aeasproduesrs eﬁ‘m d%ﬁt-“é@lﬁlioﬁaro"%osphat ase and then
ligated with the 0.2kb BglWBanH N term nal DX-88 cDNA to create

pDB2666g 2mpld BECEINGuRAsh 6¥ (Utdtehin AGIHINSRICERTEODPING eRpilesNidl Hladmid

DX- 88- on are wn L n labl e a T e 20,
respecgi vel Piﬁzga S‘I%Sa? ]é‘ﬁs:tdgﬁe“?:%q‘ﬁ'élh zd é‘“‘gr%m g&?ﬁ%@ k|

“di si nt agspaétioa Wit bl i ASAEHES YOI Al ik 0Rtkdland P #8124 and

et e b R sebnlom I s AR S S ™

PCT[ USO&oﬁ@s”eﬁﬂ&ce §he CaasBidl elbuSid-GUDIEE DPI-0MNRdR2668088 in mblef_ql a@d and
ligited into Nod di gested pSAC35 which had been trg&l_,ed wi.th calf

i nt est i hae PhEspasay BéeApﬁfPlé%?ﬁ HE RSO HSAF R IO MEViEs Pt PIEE S8

cont ai astnlﬂe Jismss egéﬁérﬂgs ufaaogeaSﬁamﬁ-zsa heng @a@n@eepb}es&hprnorer gntation as
LEUZ, e 88 contains the ]Cla\ﬁ @)ﬁfﬁ %n cassette in
t he oppﬂgﬂ)eB&/T‘iSh’%‘ﬁ?gyoﬁ t1§311§U2 e Ceteminalcgloumin GG PGP E  er ni nal

al bumj ne;(p@lgﬁw%% #8s ?S}Sﬁiéﬂsﬁbxﬁrbﬂmm ﬂnﬂ%dl z{th]Xg%fﬂw Bitcd Noffl @gedied pDB2575X
is parti al l%lfe ested with H ndU _ and then gested to _conpletion with

BanH . ddeeigstadnptiy qabfgwﬁ%wahpbow%t% YERRE LB Yot Rt h t he

0. 2kb B@l@‘]%h'ékﬂ@slsioh cﬁséﬁMMD&&ésﬁ%&JﬁhlﬁL%) to create pDB2648-88.
The DNA and am no aC| d sequence of the C-term nal al bum n-(GGS)4GG DX- 88

fusion are shown in Table 22 and -Table 23, respectivel ropri ate yeast
vect or Example 6: Cunstructmn of 8 termr}nal P y. Approp y

albumin-{GGS);GG-DX-1000 expression plasmid

Plasmid pDB2575X was partiaily 'digested with Hindlll and then digested to
completion with BamHI. The desired 6.55kb DNA fragment was isolated and ligated with the
0.2kb BamHU/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
pSAC?,f; generally disclosed in EP-A-286 424 and described by Sleep, D., et al. (1991)
Eio/Technology 9, 183-187. The Nofl C-termina!l albumin-(GGS),GG-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 LEU2.




sequences are provide by a "disintegration”plasm d pSAC35 gener al JUL 2005
di scl osed in EP-A-286 424 and described by Sleep, D., et al. (19 %
Bi o/ Technol ogy 9, 183-187. TheNotl C-term nal al bum n-( GGS) 4GG DX- 88

expression cassette is isolated fromgzI 2648-88, purified and ligated into
Nod di gest ed pSACSS V\:hl ch is treated th calf i nt estl naI lE)hosphat ase,
Creat|ng xampled) Copstryction pf)Nrferminaig ey B3 | A¢Y] PWINSIEhe sane

expression orientation as LEU2. Exanpl e15 Phar rracokl netic Study in Mce
The DX- 89@:hGAtibr6f MB bRiOLIGHO Was expressed in fermentation culture as
described in MO 0Q/44772. The DX-890-HSA fusion protein was purified from
fermentation cli%agrer a"é%i’?éﬁ‘??&?%?xt?gpﬁg the standard HA purification SP-FF
( Phar maci @Ammep@meWAmmm@%@éééﬁa&mmmcm Gop extra
200mM NaCl was required in the elution buffer. "About 10 ng of rHA-DX-890

f usi on wa§SEQn{Df1ﬂ@e10)r r SnPhNhesadinericr [ae aiefivt fremetmsaftoa'pbgtlde%@m@yamd
characteri RY bk U ric
form Thi gﬁ%ngstserllja v(a/gs usegﬂ?%ﬁbgégg%ﬂq%steﬂ%gﬁ‘%@dfg %Q% b 32%,{0%5 an q?n Vi vo
. plasma - Ibaéglaglemustca&jbﬁs’eelFme BX 80 esdiug |r¢gomtb@albammdmgmgmnl aj thet ed | n

and 90 mi K0a.Hinte B PuRi i ARER TPEEF R OSRaR R o Lamtrad " or
t hg n?;t :r;etbmiéﬂﬁ@}ﬂ}ﬁ)ﬂnﬁmswﬁmmﬁsdlmkmtmwt F?Iihﬂ&rﬁ}m mKeﬁng'gD]l(;;& (_Iglbléemjr%@c;tlvle (r)g
ol | ect od et C R0 SguTLAEQD. BE-H0 EBR (Ter|1S) wEPE SpamThah
separ at ed oﬁ,érggplg%al ucl&]naggma was divided into two aliquots, one frozen

and one stored a "C for imedi ate anal ysis. Analysis included ganma
counting of all sanples. In addition anal ysis was perfornmed for 2 7 juL

2006 WO two pl asma sanples (N=2) at each tine
point, i. 1, DX 890, and 0, 30 mnutes, and
24 h for - HPLC Superose-12 colum with

an in-line radPlasmidpDR2ASeEX masmm@adcdmplamml yﬁnglIhMB&mHntﬁaarﬁmthe
results s A r oves '
(el i mi nat % htﬁ]%?]{ #’a? glﬁpa(agigfalt&?d“ﬁaé a% @Wag%s%aéﬁnya?dt %b%%?‘g“’{ at the
DX- 890- HSﬂaemeqb(ﬁglﬁfBamHm\HeﬁmﬁhII@{Bm BN B o pleaFDH28N The BYO\ 4 guines 3
and 4). Phay macoki Y i Rabbl t s Phar.macqki peti ¢;
properti e§‘°1§?seqﬂ?c§é’6 ﬂé%g’ gﬁ{:lg%’ % fug\on areoRRIp nEat{I‘Flé4

protei ns andl TEBRS U3, i fb@pdéh&'ﬂjf ang, gp@fanat@@emdv&toab@hua‘nr:&mw%w prdvade %3
rabbits. 3;1 e two DX—890 preparations were_iodinated with iodine-125 using
the i odogeRSHisERBAR PlasmidpS Al sspemmiby disrlosed eER-her8p ARbinddlessriBedhSieey,

prepar ati DS W (9 BlofTRhdiddm, quﬁ@wdmeawl I\bﬁenmﬁmex%é@k@@sg G-rHA
chr omat ography ( SE Fractions fromthe SEC col umm havi ng the hi ghest

radi oact | \FERTGSSIR re@ssio e 1sofaied Sigm PPBACS3s auriBehised dgated dparied cigesigdr o
charact er ip8&€:35 Qhich had been treated with calf intestinal phosphatase creating pDB2684 contained

the Nofl 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 HindIll and then digested to
completion with BamHI. The desired 6.55kb DNA fragment was isolated and Iigated with the
0.2kb BamHI/HindlI C terminal DX-890 cDNA to create pDB2649. The DNA and amino
acid sequence of the C-terminal albumin-(GGS)sGG-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 Nofl C-terminal albumin-
{GGB)sGG-DX-890 expression cassette was isolated from pDB2649, purified and ligated into




specific activity by scintillation counting and for purity by SECQKEJUE 2005
Superose-1 2 colum equipped with an in-line radiation detector

Zeal and Wiite rabbits (ca. 2.5 Kg) were used for cl earance neasurenents,
with one aninmal each used for of the_two |abeled protein preparations. The
radi ol abel ed . preparation was inj ectetb into the animal via an ear vein. One

bl ood sanpPe dgggscriett hichand b@ﬁﬁf?ﬂ’led et calfietegiprlmbonilaise ardajing iwe
points at g@ﬁﬁﬁ@%@ﬁf‘s@ Y§B965°7eo]1_1%fa§:ed%ﬂe A@ﬂ%égx%%sgﬂ NUL&ERe q:e %at%t %{g%eésqg 80|5nt S

at 4, 8, 168 ours arrp es

m) wer eoneatioe peBEUAwhils e ssoag aDRR053 ERTcditle] efetdson wessetts 2R at ed
fromthe Si f tion by centrifugation. The plasna fraction was
di vi ded |ﬁ]%ﬁ§ tzg\/a\xbrﬁgat{&u%)téﬁﬁme pl asma aliquot was stored at -70'C and the
ot her aliquot was kept at 4' C for |mTed| ate anal yses. Sanpl e anal yses

i ncl uded Exampleilf pR fath DrodpteakFasioePratie det er m nati ons and SEC
chromatographynj t The results f th rabbi t ar ance
study are sum‘rare?o;}é QOH ]ﬁgrl gl cfxgre%tsﬁg fle g 'fllmer"ﬁse&?gib %%1890

f usi on pr St@i0A/44TRNS Thuﬂi)it MH&A fusipn @reesie s puﬂﬁbch fmnwbnnemtﬁmﬂ atihpee

pro ertles relatlvet t has th DX-, 90 Pl asma, cl earance
Iroat gs ar ™™ é—gﬁ,ﬁ%‘%ﬂfﬁ(}‘% P}lﬁé&fﬁﬁgﬁﬁ Ftr(gg%ﬁnﬁCI FOpfitips s deserbed i g e
day rel at momma,l bépd that @Vetrs 200mMNl] Glagkghiradif tHERh&ioh Bafer1 00- f ol d

hi gher for the HSA- DX-890 fusion than for the unnodified protein (Figure
5). A si. X4 OWS large increases in both
the al pha~3he St AR ane et ve (Table 24). In

particul ar, t tﬁéeavtatt:amsf discoRed ﬁpW@ 95/m|saa§/@l ORBBE33t RN WAD-JK4eladr7 fwepen about

165 mn for the nnodi f,i e .0 |nt027 W6 V\003/066824
PCT] usosf %%"é%é‘ge‘g%’l IOtEORY it fe S(“gb%dnlt’? % ak (%‘i\ﬁ?’zt%rlgt%

RSA- ::)X— gQTDha‘ umsfmlnaﬂm mdsdpdtahecm out tefto fBuffeteld Q\Em@ixal M&Buh C{Biﬁmg&és%?béti If) "

i nvol ve n slo ear t he curve near oubl es for the
f usi on pr % P Bﬁqﬁéﬁ%‘i‘%g“ D‘>@f1§§8) ppaiprgbated)at 3¥a6‘1 wtid grown

d ear ancesﬂﬁdmﬁlylf&ﬁaﬁg@hﬁﬁ ggompound Dose Cl earance Tinmes (mn) Rgm PG -
T1/2M % TI/20 % DX-890 50 83 0.4 75 165 25 HSA-DX-890 151 .105 270 60
3500 40 Final |y |vo stabl LY. .appears to be inproved for the fusion
protein reFHeRle 2.3 Measuren ent piDEBIYSAmDES 4 yr e 6). SEC anal ysis of plasma

fromthe r abblﬁquiﬁbn&mtlﬁmbiﬁbﬁ boxﬁt%ﬁt%ﬂ(l?&ﬁﬁﬂ 80Biog EsdR- HEA ikhikitios RO W
relatively rapid asaom atjon of |abel w.th_higher nolecular weight plasm

conponent ¥ eSHTTEId 35G05IMg 190 thes fishtbindinge inhifiign modgh wild Hrepden iodn2 of t he
total r e&lvdhib]le cemplek (Bl biBRhibARS)), AREREhAb BN b dcidigirah gl L4 @fr wei ght

mat eri al )éa tipe ost-anectlon i ncreases (conpare 30 mn and 4
. hour eI.utl E gf?ﬁeﬁ% nidad 17 Tapten X-100. Al reactions (total volume = 200

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

concentrations of added inhibitor for 24 hours. Residual enzymatic activities were determmed

from the relative rates of substrate hydrolysis. The hydrolysis reaction was initiated by
addition of N-methoxysuccinyl-Ala-Ala-Pro-Val-7-amino-methylcoumarin (SEQ ID NO:41)
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 ethbnum dissociation constants

e



anal yses of plasma sanples fromthe rabbit injected with "'l -HSA- P)% ggg 2006
"(Figure 6, Part B) shows that alnost all of the circulating | abe
associated with the HSA-DX-890 peak seen in the injectate and that the

| abel remains stably associated with this peak for at |east 72 hours.

Exanmpl e 1%o éo¥ges or for Making a Doubly Fused HS The vgetpéosidag300Xl is a
nodi fi cati on of pDB2575X:in which there is a BgM BanH cassette near the
5' termnus of the rHA gene and a BgpEl | Kpnl cassette near the 3

term nus. The Nod cassette that i gene is shown in Table 25

showi ng the DNA, en¢pded, A gu@u,:@()ﬁn.d; qgsgrful restriction sites. In each
linein Tablog 4251006\ e+-y+-ht-AE /gt 100n poi nt i (lxonmmrentary, the
DNA sequence i s nunhered and spa?rcgd to allowjunderstand the design.

" Exanple . |S: Adding a first instance of DX890 to PDB230oxi The DNA shown in
Tabl e ™€ introduced into pDB230OXI that has been cut with BgM and BanH
t o make,h Bgeneny v@hlyor pDB2300X2. The DNA, encoded AA sequence and usef ul
restriction sites of the Nod cassette of pDB23 OOX2 are shown in Table 26.
2.7 JUl=13¥8%063 Exanpl e 19: Adding a second instance of DX890 to PDB2300X2
The DNA-SIQMohdentdAiBhe 27 is introduced into pDB2300X2 that has been cut

with BspEl and Kpnl .to nake the new vector pDB2300X3. Although this DNA
encode%ﬁf‘ﬁ“@hﬂ@nl‘)@‘%‘&ﬁﬁ’éﬁ as does the DNA of Table 12, many codons have

been changed to reduce the Ilkelihood of reconbi nati on between the two
DX890- encodi ng regi ons. encoded AA sequence and uc;spﬁfluér
restrictionT8f&es B?“"Ftﬁ’g“sg‘?)ﬁ?f Pﬁéﬁm?ilr@tgﬁm e $5,8P855% el dhtoded  AA

sequengg’sl of DX ank HXL8Y-BS A Fusidi o hidh& Ruflophsi eRisRECEENR) wele dilitars@ane manner
as the other constructions of the resetiJI baﬁ@bniégf‘ The, protein, of Table
103, " prRepeheAFiseol): Simjjar resulfsayeze sce & rfaﬁ"?“z’i“r?apeé‘&%‘?"v. ty of
DX890 Diyim @ oG4SR RIY3ask B |ok fﬁ%rrI 3 T8merltbt BotlREQRmABERT wérh eu@uea/ayf .

i nhibition of BNE be nuch her tha for naktg g&‘g Efgﬁ%p

DX1000: AYentisioAaxEx: ﬂswcFNéIW% siop torkf ﬁé"’%bn‘?ts*' htPORITEY °f H'o pD82573X
which h@s .beemnfbitbr W, BoM and BanHl to create pDX1000. The AA sequence
of the encoded protein is shown in Table 31. Expression of this proteinis
essential | y t{le sare ) s ons of the present invention.

Exanpl e2 :DX-88 In a manner simlar to the
construct ormo%sas gaoﬁutenmﬂimgerﬁifdmmsﬁﬁmm&ﬁ& darign oDmarf L&l e 18 is

new ooV [T BERBBRsT G ERAR Ty 1 A0 bl T R ARE G BRGS0 11

pDB230 Q3 &roredthar | B&ﬁEMSg fslcagemBtbeing texteddi thepBHZ FQM@BIEnnbi letedtont ai ns t wo
i nstances, of DNA tha codes DX- .S su Iantl ally
di f f er efgiopdena (HARS: %REBGH data pagacy rﬁg@g%ﬁ% PBQB%%‘E%H& %E 'F4°¢ n "°f%e| y.

in which attacks recur episodically and having a long-acting form would allow prophylactlc

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)sGG-albumin (Table 18).

Plasmid pDB2573X is digested to completion with Bg/Il and BamHI, the 6.21kb DNA
fragmeﬁt is isolated and treated with calf intestinal phosphatase and then ligated with the
0.2kb BQIII/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),GG-rHA expression




Exanmpl e= Mul tiple Al bum n Fusions The N-term nal fusion expressiog p_ldgﬁ hefh,
pDB2540, as descri bed herein, can be nodified to introduce a uni que Bsu3bl
at the Ctenninal end; the new plasmd is named pDB2301X. The DNA sequence
of the N& expression cassette from pDB2301X is as follows: pDB2540+Bsu361
(SEQ H Nevdl@)oseshipt | | GCGGCCGCcc gt aat gcggt at cgt gaaagreyesaasasa

act aacagt a -gat aagacag 61 atagacagat agagat ggac gagaaacagg gggggagaaa
aggggaaaag agaaggaaag Narl 121 aaagactcat ctatcgcaga taagacaatc aaccctcatG

GCCCCTt chagatte BAstACEEn pDBIE6RLK) Gurill¥d Hd/13868 afto REA/digbSe89R61SwhRh- 181
cact ag ag caa CgC':t cg}écacc_gtt gc aacgctt_gac tcacaaa}cca actgcc $Ct 241
gaaagag“gfj e?jlt'@eg%? PG grestinal Rhosphatass ealing yplesiegs: dhe %@&Mﬁ’é@? $8 301
t aagagyphtaink thIRSE BffressioA ChAGRCH (RIFMRARDFSsIAL 6RNIABA bs 2E0209hiEAHe 361
ggacacat at accaatagtt aaaaattaca tatactctat atagcacagt agtgtgataa 421

at aaaadgeand PDERE3Lgkeontainstthe Nethexpregeion eastpile inife penogiie erieniption ot lddf2. 481
atgcacttat gcccggggtc ccgggaggag aaaaaacgag ggctgggaaa tgtccgtgga 541

e
_tgegggagtg 3\?@33%@8@%3 E%gﬁﬁgg)géégg@%lgéégﬁt ﬁ’t‘t‘é }?"éfg@a@‘gjg&ﬁn 721

;giat gtdigste@t6 Refibledén MithORRGHL C Thé GeHRE aLs5kBITNA dRGaARnt GCRAhlddad H ndl 1|

ttgatcgqgcc ta c ! cc taattctaac aagcaaagat gaagtgggtt >>

______ el el D58 e TiTeRE L il (0 DRt GobE 100 Qcoedet

ct AGATGDHB264988 ABRLINA atid amino-acid sequence of the C-terminal AlbhiAGESRERI-DX-

.................... .- ....>> Agel 901 gacgctcaca agtccgesgt cgct cACCOG
Takle (220

Tt caagy c fusion A% §haygRim Table 23, respectively. ~ Appropriaieyeaghy YcWr gene
.. Cont i yREcds Ard}REBAABPD“disintegration” f&%id%%@i&g GbfdrallydBictdied MiErCAOkEaat ac

tt gcaacaat ccattcga ‘agat cac tca acgaagttac cgaattcgct
] 4

[gtc 021 aagttg :
aagact LBAET SSEEABY e D geeldao) o TenolonaT doida 156t Tot Mefba-erauR t gt t C

g9t gat aRGimih-HEOERGLADXIBE CxPresdidil casdekd Iis JBBHAORGH tpIHNGAR-98A3 i AAF Ghaact gt
t gt gct aagc aagaaccaga aagaaacgaa_ 1201 tgtttett gc aacacaagga cgacaaccca
aactt gékgét&d P ngtcygﬁtege /égé%grp{ch is treated with calf intestinal phosphatase, creating

pDB2651-88 contained the Nofl expression cassette in the same expression orientation as
LEU2.

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, exceﬁt 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 '’ 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 m! 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
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gacgtcatgt gtactgcttt ccacgacaac gaagaaacct tcttgaagaa gtactgf §§, 2006

gaaattgcta gaagacaccc atactrctac gctccagaat tgttgttctt cgctaadaga
tacaaggctg ctttcaccga atgttgtCaa gctgctgata aggctgcettg tttgttgCeca
aagttggatg aattgagaga cgaaggtaag gcttcttccg ctaagcaaag attgaagtgt
gct t Ghd blkedaaagt t cgg t gaaagagct ttcaaggctt gggct gpepgsdsasast gt ct
caaagattcc caaaggctga attcgctgaa gtttctaagt tggttactga cttgactaag
gttcacactg aatgttgtca cggtgacttg ttggaatgtg ctgatgacag agctgacttg
oGt aagt g(hg c c? : gBaggont Qlitot gaa
a;%%%gaﬁ%ét% “@%‘Egaaagg%%a cac?é‘?’gtf 'e’géf%‘ggghq%t%gggc gg?gggggh%tgc(gagct
g &0t hipates,tand 24 hafgrthg ¢ *T-HXeiW0HRA figimt cA SEGGFREG: Supgtosal Yedamncgct
gaagct aagg acgf.ct t ct ogt at,gttc.ttgfacgaat. acgct agaag acacccagac
tat %“glf'g%‘afﬂc‘:' .‘&‘E@%?‘?"%ﬁ’gé{ﬁd Rt %5‘3? dd°Mact acctt ggaaaagt gt
t gt gct gtk greqiltg ashowathat dgsiad MN-380 get ABYgiminaticaijat pgadves deabeeat t g
gt cgaagaa aag at caagaaa,. aact gt gaat. tgtt t £ gagt gaa
P T T R SRR T s B S
Caaetd bl ih b@pasgiitht thadda0 (Mangei pagdaghcg gttctaagtg ttgtaagcac
ccagaagct a agagaatgcc atgtgctgaa gattacttgt ccgtcgtttt gaaccaattg

t ttttoc acgaaaaqagc. Ggcagt .gat agagt ca ccaagtgttg tactgaatct
tt ¢ 6 ALRARad R a0 Rabbi t ggaagt cg acgaaactta cgttccaaag

o

EcoRV 2401 @hamracokinetic cprgparties tof DXedN0t auh cDYSICAISAT Orvergt measuregt by
C9aaaa 00 fuing 404 AR A0 Ll PR AREARAC UCHiT AL B BLLAALA ABEACIA0CC

aaaggct ac ]
gt gt t gt Begtwo2BEI89( qirgmmtatiatsaw;
Cgct t cogga - AoUARg

al t aaa

tgatttttar

aaggaacaa

%aa .......... aaaaa aa

agtg

aggct gt catggatgat ttcgctgctt tcgttgaaaa
eggadiagtd githtibdige i g asigadeyiodegsa mehedygt cgc

AL e ot tpgeﬁ}%ﬁé%%% bR RIS vl at gat Lt a

at ac aaafizet exclsiag chyanihtogtaplag (RRQ)t Faadiavgfiemdhe 3E6 Icolinmt havintgcthe highett aact ¢
tttcct

L1 gacededb i S R i Ehe Ao AR B roPlionf B0 BLASRIEM e, o )

2006

GpedBBictivity by edntiitiomtdugtingatd fat pottphy SECoaiygambgepst-1Z atlgant c

tcgotgtgta tl 2941 tittatgtcc tcagaggaca acacctgttg taatcgttct
tccacac%{jg’p? %&%ﬁ“ﬂ@&%ﬂ%ﬁ?%g pol ypeptides can be inserted in between
t he Bgl H an@Nefg&daland tMasitetrabbéts [fee S Kag) were used for clearance measurements, with

one animal each used for of the two labeled protein preparations. The radiolabeled
preparation was injected info 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 fusion than for the unmodified
pfotein (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 Typp 1s
increased more than 20-fold, from about 165 min (2.75 hrs) for the unmedified protein to



N-term nal al bum n fusion, or between the Bsu361 and Hi ndl H (not %I? TBEL
and so will require a partial H ndMdigest) sites to express an C-term nal
al bum n fusion, or between both pairs of sites to nake a co-N and

C-term nal al bum n fusion. Polypeptide spacers can be optionally

i ncor por atgslespbi8s DNA sequence of the Notl expression gagglhssifromthe

- nmodi fied pDB2540 s expected to be as follows: pDB2540+2xGShnkers (SEQ | E)
- NGO 43) | GCGGECCGECCC gt aat gcggt  at cgt gaaag cgaaaaaaaa actaacagta gat aagacag

61 at agaca agaga ac aaaca I .a aag agaaggaaag Farl
TR e R N e SRR RO S R e s A S
cact aggthadotabm@edallin®edds el AOC cRaa@@ fotied JfOBE FRAE GerFCIoTBIED R tthe ggi
gaaagaggtt gtgcaat ggg. agtgcc t agcc gaatacgtct gctcgecttt
-taagaggﬁis’tong’f‘gﬂﬁéu'c oF %5*?%5@3@-@8@@%3‘&%& gccact aact acgaggtcac 361
ggacacat at accaatagtt aaaaattaca tatactctat atagcacagt agtgtgataa 421

at aaaaaatt ttgccaagac ttttttaaac tDaldegaL£gac agatcaggtc tgtgcctact 481
atgcacttat gcccggggtc cc~gggaggag aaaaaacgag ggctgggaaa tgtccgtgga 541
ctttaaacgc tccgggttag cagagiqgca, d99Gks LGt  99aaat ttaggtgact 601
tgtt gaaaaa gcaaaatttg ggctc ggcttatc acgccaggac 661

"""""""""""""" eceYe—gataaagage—gegat-gaat-a-taaaagygggg 721
tt

tgcggga:ﬂ'fg YTtyyyyyy (o avaoavae vy oy oo b . g .
| a€© cEtarpanraaimegadainl ccaatfagc Hindl ||

ccaat gt BRAEYYt t|at Beeggagttc
781 ttchtcgcca atagaaaaac-AAGClTaacec—taattgtaac aagcaaagat _gapgtgggtt >>
Bglll 841 ttcatcgtdugmscat tptctigtf Tuizgt t Ghocc |t ctyeht actsfct AGATCIt t

ggat aaggega’ — +ugtar-Leader

....... DX-82Q....|.50... 8> antl. 490175 9t|GGABGCg gt gyttt ccggjt ggttct ggt
ggt t ccgpign RXfefct ¢l caaticcgq70>> . . 60. .|. .3500. .. .. 4GS | i nker
................. Sttt AT T Aget—961—gtcgeteAEC GGIt caagga
cctaggtgag gaaaacttca aggctttggt cttgatcget > .............. r HA synt h.

gene cont i nudgallypirbaize s@%B8 appears.to.be.improved faORE fusiog prdcntrelaiie gcaaca
atgtccajt ¢ IAAGLC . tt caac tt 081 a aattcg ctaggacttg
tgttgctgac gaa@%é@@%‘%‘ggﬁgt g gaa%a?gbg?o?aé’?isﬁm ﬁ'llofil ecfg% cl&eftﬁ‘? Wt‘tbgg "gat aa
gt t gt gt BE8SGt(Figutedc Bart AY siyagaaeleticlympijtagaaiatid? 6fllaiat gibthighet moketgdrgct , as
gcaaga C ttictt. gcaaca 26 acgacaacc.caaacttgcc
aagat t gﬁ?’?h *3’3%%@23%5‘%16?% e & é%m‘%P %agé(‘:t a%ﬁer, %‘% ?%atg'fe & %&Pﬁ’gﬂ & é‘& 3‘3 gaaac
ctt ct t gesidua agytidaing ddbebusgmaaddt with tha giphagaddenlar weight material increases as time

post-inj ec_‘.ﬁon increases (compare 30 min and 4 hour elution profiles). In contrast, SEC

analyses of plasma samples from the rabbit injected with '*I-HSA-DX-890 (Figure 6, Part B)

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 Donbly 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 BspEl/Kpnl 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 2 first instance of DX890 to pDB2300X1

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




1361 ccatacttct acgctccaga attgttgttc ttcgctaaga gatacaaggc tgcttpcagh 2006
JUL 2006 66 1441 gaatgttgtc aagctgctga ta&g9ctgct tgtttgttgc caaagttgga
tgaattgaga 1501 gacgaaggta aggcttcttc cgctaagcaa agattgaagt gtgcttcctt
gcaaaagttc 1561 ggtgaaagag ctttcaaggc ttgggctgtc gctagattgt ctcaaagatt
cccaaaggct 162 1 gaattcgctg aagtttcta 3 gt t ggt t act acttgacta aggttcacac
 tgaat gt t giExampleddzAdding a seqond instance gf DXL OPNBIINRY aqct gact t ggct aagt a
catctgtgaa 17#d. BRACABEAGH TERALELE Liki6RaGH @msm ﬂita{ BHsCheRRRAOGHRRAL
gt t'ggaaaa 1801 tctcactgta ttgct gaagt tgaaaacgat gaa ccag ctgacttgcc
at ct t t ggctB3sPEIBnd Kpat garake dhy nevgiestos pRB2 3‘@ fx&é‘@? t Basgoe aa
ggacgt ctt g s 1924t w@&%%e%wotftmm ﬁ&g%g&an@@av@%ﬁ%ﬁ@@@ma&ha&nﬁ gt
tgtcttgtt 1981 ttgagattgg ctaagacctd cgaaactace ttggaaadgt gttgtgctgce
t gct gacccdikelfipad otweyukinagion ba!mgc:tt tegyo I@X&%&a@@a@ fegionn g@aDNAg gnam@adiga

accacaaaa , t a aat g -@at ac
coanaacgors Shipet +EETRNGARATRLAR: Bklo BERR-ARRL 2R ELAERR.
ggt t gaagt AA g2Rdnct tishaammClable @90 Takgybtein doéiedssed tn the tshrgé aaaer acthe agaagc

cageat ., 52 P ALACLP SRR AL, ALESAEREL L OBSESAL AL )
cagaagacc alave24®6-A} G INE nektehilicihk hE9aGI 08B0 sarashc Regs&anaF: Aggaathsaa

cgct 9aaact 2461 ttcaccttcc_acgc TAT O taccttg t ccgaaaagg
aaagacaaata“taé’& Alseqgve foriphid %PQEBN%%‘E% E%ﬁ‘é@@g%aaggcta

ct aaggaaca attgaaggct 2581 gtcatggatg atttcgct gc tttcgttgaa aagtgttgta

aggct gat g& mamtwnﬁ 4@64:18 9t t t cgct g aagaaggt aa gaagttggtc
getacttoce =R oty 11 0G50 nkisichisupPRTA N it B Gt ctong

FHoCcGGAgg

tt ct ggt GGRACKIUBGHI io 2RdatABXIT000.2The talAatedfence of the encoded protein is @Nh'ﬂi‘ker
............... >> 2761 %ft atgattt ttattattaa at 4agt t at a aaaaaaat aa

gt gt at acad 28t t FFRGEsIoD Sg’é??Fletlf stpgotially dhesseEe s dametherci A dusons ¢ighgt a
actctttcciprgtggtangg Sphl 2881 ttgctttctc aggtatagca tgaggtcgct

cttattgacc acacctctac cgrCATGCcg 2941 agcaaatgcc tgcaaatcgc tccccatttc
acccaattgt, ac _ccacaa 3001 t gat g aatctcggtg tgtattttat
gt cct cagaegé G HSy ' #0888 ccaca cggat cGCGG CCOC

In a manner snmlar to the construction of a gene encoding DX-890-HSA-DX-890, the
DNA of Table 18 is inserted into pDB2300X! 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 BspEVKpnl 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 Bsu36I-at the C-terminal end; the new plasmid is namedr
pDB2301X. The DNA sequence of the Noi expression cassette from pDB2301X is as
follows:
pDB2540+Bsu361 (SEQ ID NO:42)
NotI

1 GCGGCCGCce gtaatgeggt atcgtgaaag cgaaaaaamaa actaacagta gataagacag
61 atagacagat agagatggac gagaaacagg gggggagaaa aggggaaaag agaaggaaag

Nar¥
121 aaagactcat ctatcgecaga taagacaatc aaccetcatG GCGCCtccaa ccaccatecg




DNA encodi ng pol ypeptides can be inserted in between the BgM and g
sites to express an N-term nal album n fusion, or between the unl que
and Kpnl sites to express an C-tenmlinal al buni n fusion, or between both
pairs of sites to nake a co-N- and Cterminal albumn fusion This is
exenpl i fi Qg §sRgés28l Pl y by using the BgM -9am - H DPI - 14pefdpsnstig t he
BarmHl - Hi ndl H DX-890 cDNA as described herein. By ligating these cDNAs i
the appropriate site, a DPI-14-(GGS 4GGrHA—(GGS)4GGDX—890 fusion wt
_the foll ovm ng DNA sequence woul d b& tonstructed. ID NO 44) NO I

e tfﬁéaﬁééﬁﬁi?éfﬁﬁé SoiiiEcay 61
e e R
%&%tac@halﬁaédctaﬂ iagaaaa@ac&gtgtgamhat cgcaga
a&ﬁsﬁa@zat@g&m} eemumacmtamgac kBdtcgaaptcaygectachagcgct cg
Rfcpag 289t FEE"QE‘[‘ gcaat ggg

€998 'itggﬁéa OP1%Ft t gaacact
8%%% Yol i JIAGACAL caat agt t
E%% i %eﬁéggﬁaﬁﬁa Eqdca &ttaa@a@aaaazégggggccaagac

ttttttaaac tgcacccgac agatcaggtc tgtgcctact 481 at gcacttat gccecggggt ©
cagggaggag aaaaaacgag ggct ggBadiIlt gt ccgtgga 541 ctttaaa ¢ fccgggttag
cagagt d§&a tgweafqacwamaﬁgg“ga%“?‘f%w g'gia ________ “§caaaatttg
ggct cagt aa tgccactgca gtggcttatc acgccaggac 661 tgcgggagtg gcgggggcaa
acacaccegc gataaagagc gcgatgaata taaaaggggg 72fgucaatgttac gtcccgttat
att ggaglt ttecegidceraaadigtaagegttoTcaattoagact ch@lTrJTtWBQ.atPB@achcca

at aaaaaaac AAGCTTaace: -t-aat-t ct-asthsheyéertdgat: -gaagt gggt-t- - ->>-77. . ... ..

Sgl Il 841 ttcatcgtct ccattttgtt citgttctce tctgettact ctAGATCTtt ggat aagaga

ESZB@ I

to

=535

at agaca

2006

t aagacaaﬁ:

caccgtt agec

agt gccaatk

gcatt gcdft
- aaaaatt gga

Z e ' gacgereaca: agtucgaagEQQkéyAc d€Jaaggace -raggrgagga asactteaag. >> 901
gaagct gtta dadaagt t.t g. 1.t cl.Qaac amegCiggaaactatgieatgbate zgs«s:tttct:te ~>

. .......951. gctttggtat, tgatmttﬂ.lbglifraﬁbacba%ai‘t}@g gtcecattega agatecacgte > 961
ccaagat

ggt ggt a&Ca

t aemtegmagecstaaﬁ ttg ga E‘E%a CiatUdfgtt ot 1021
A quEa o 33@%2%9 Bt R

------- 12v1 tgtttottge aacacaagga aacttgcoaa.gattggttag accagaagtt. . >>  SanHl
1081 ggi E&@;cﬁgggtta&eg@tt gghtgacad sg@bboeyicytgHagar geaatagtegagt ccgaa

1321
1381
1441
1501
1561
- 1621
1681
1741
1801
1861
1921
1981
2041
2101
2161
2221
2281
2341

2401
24861

2521

2581
2641
2701

2761

2821

gaaattgcta
tacaaggetyg
aagttggatyg
gectocettge
caaagattcc
gttcacactg
gctaagtaca
aagcacattgt
gacttgecat
gaagctaagg
tactcegttyg
tgtgctgety
gtggaagaac
tacaagttce
ccaactttgg
ccagaagcta
tgtgttttgce
ttggttaaca

gaattcaacg
agacaaatta
aaggaacaat
gctgatgata

Bsu3isl

gaagacacce
ctttecacecga
aattgagaga
aaaagttcay
caaaggctyga
aatgttgtca
tctgtaaaaa
tggaaaagtc
ctttggectac
acgtettett
tcttgttgtt
ctgacccaca
cacaaaactt
aaaacgettt
ttgaagtctc
agagaatgec
acgaaaagac
gaagaccatg

ctgaaacttt
agaagcaaac
tgaaggctgt
aggaaacttg

atacttctac
atgttgtceaa
cgaaggdtaag
tgaaagagct
attcgctgaa
cgatgacttg
ccaagactct
tcactgtatt
tgacttcgtt
gggtatgtte
gagattggct
cgaatgttac
gatcaagcaa
gttggttaga
tagaaacttg
atgtgctgaa
cceeagtetet
tttcktctgct

caccttceac
tgectttggtt
catggatgat
tttegctgaa

HindIII
getgCCTTAG GettataatA AGCTTaattc

gttataaaaa aaataagtgt atacaaattt
ttcttattet tgagtaacte tttcctgtag

goctcecagaat
gctgctgata
gettetteey
ttcaaggett
gtttctaagt
ttggaatgtyg
ateteoticea
gctgaagttg
gaatctaagg
ttgtacgaat
aagacctacg
gctaaggttt
aactgtgaat
tacactaaga
ggtaaggtcyg
gattacttgt

gatagagtca

ttggaagtey

EcoRV
gctGATATCE
gaattggtca
ttegetgett
gaaggtaaga

ttatgattta

taaagtgact
gtcaggttgc

SphI
gtcgetctta ttgaccacac ctctaccgGC ATGCcgagca

tgttgttctt
aggcectgetitg
ctaagcaaag
gagetgtege
tggttactga
ctgatgacag
agttgaagga
aaaacgatga
acgtttgtaa
acgctagaag
aaactacctt
tcgatgaatt
tgttegaaca
aggtcceaca
gttctaagtg
ccgtegtttt
ccaagtgttg
acgaaactta

gtaccttgtc
agcacaagcce
tegttgaaaa
agttggktcge

tgatttteat
cttaggtttt

tittctcaggt

aatgcctgea

cgctaagaga
tttgttgeca
attgaagtgt
tagattgtct
cttgactaag
agctgacttg
atgttgtgaa
aatgccagct
gaactacgct
acacccagac
ggaaaagtgt
caagccattg
attgggtgaa
agtctccacc
ttgtaagcac
gaaccaattg
tactgaatct
cgteccaaag

cgaaaaggaa
aaaggctact
gtgttgtaag
tgcttcecaa

tattaaataa
aaaacgaaaa .

atagcatgag

aatcgctece




GS | i nker %005
1141 gtcgct cACC GGIt caagga cctaggt gag gaaaacttca aggctttggt cttgatcgct
rHA synth. gene continues to base 2877
ttcgctcaat acttgcaaca at gtccattc gaagatcacg t caagtt ggt caacgaagtt

>1>> .

r RA. syngl'y

accgaattcg ct aagactttgq g aat ct gcﬁg aaaact gt ga_caagtccttg
cacatttt gf*TEWy f8¥ 1T % Ctgt"taﬁ‘éataa@ tHAGRTEaEESETECH gt gaa
at ggct gact gttgtgctaa gcaagaacca gaaagaaacg aatgtttctt ggaacacaag
gacgasaacercaanet t@esgaagahifotd-ragaceagaay ctdgacg-Calecat@izact gct
ttccacgaca acgaagaaac cttcttgaag aagtacttgt acgaaattgc tagaagacac
ccatacttct acgctccaga attgttgttc ttcgct aaga gatacaaggc tgctttcacc

GaconybraRng et feochh Ba s & e g sl GeriseLr s S AR AY

gacg

174-1 got %@ﬁﬂﬁgl aQHuhﬁﬁ ﬁﬂﬂ»ﬁcortﬁeﬁ@@@ 8B FALAQ AL (1ot Gagadalilso GET ARARYCT

1981
2041
2101
2161
2221
2281
2341
2401
2461
2521
2581
2641

1801 gaattcgct tttct aa gttggttact gacttgacta, aggttcacac tgaatgttgt
1861 cacg§ f. gtk Fiet gy aEC g@f@g@? @Q@E Lafetvesatethgalha
-1921 aaCC%@g&gttoﬁsﬁta%qttasd@qegﬁﬁam&mat gtg aaaagccatt gttggaaaag

tctcactgta ttgctgaagt tgaaaacqat gaaatgccag ctgacttgcc atctttggct
gct gact t cHolypagtida sreess eayakeyentiopall vamerapereatad g The hkysequencgpd dhapt ot ¢
L o0gh Ak alonl GLLOLAG0R URAAEHDID AARCAREEAR MOk AGIGROL (01 ALOLEg
ttgagattgg ctaa acc a Cgaaactacc ttgg aagt gttgtgctgc tgctgaccca
cacga@B@ﬁ#Oﬁx@SﬁﬂmggSEQﬂbdﬁa#@aa ttcaagccat tgg.tcgaaga accacaaaac
tt gat caagc aaaactgtga attgttcgaa caattgggtg aatacaagtt ccaaaacgct
ttgttggtta ;gatacact aa gaaggtccca caagtctcca ccccaacttt ggttgaagtc
t ct agaaactcdagggt-aaggiteget kedaratpabgidagidage aacceagaagaahgagagaat g
ccat gt §tt gtamagrRt ATRTatgURT qrergRtadtt IRINTTARt 2UIRIGRIFCE kdaaggmegaaaay
accccagtct ctgatagagt caccaagtgt tgtactgaat ctttggttaa cagaagacca

tgttteiot gagggzécqgacacg&ﬁg%qggatga&a%u&s@é“a 2l 1.c88 596 gaaact
ttcacegdi ceaddg

at t gaaggct 30D78daggyat gyasapcatt begctgect tdacgattgagcaaghbygitt gtamgagget gat ga

36 o) ac a t
; ggggggggr Bs @36t %21 Fg%‘;t:g’g:c gggé‘g@a@g;&ﬁ g*aag%chgqaic Eyﬁg

§eaRécc

%tact
LIS L e —

.................. T B

ek e e o

Pricsaa%

54t - ctttaaacgc c

C4088a309 8ARdALRAARItgragaagcaa 2 7
JUL 2W5 = 6841 24&kganigCitgtd-ggad bgratiay! ckaspeas aagLenaaggehactitaaggaaca

t ccggt got geeggeddtgaaaatdch afa@:E & Ggctcagtaa tgccactgea

.. 661

721'

781
841
901

86l

1021
‘1081
1141
1201
1261
1321
1381

tgcgggagtg gcgggggeaa acacacccge gataaagage
ccaatgttac gtccegttat attggagttc tteccataca

HindITl
ttecategeea ataaaaaaac AAGCTTaacc taattctaac

tteategtet cecattttgtt cttgttectee tetgettact

gtggcttatc
gcgatgaata
aacttaagag

aagcaaagat

BglII
ctAGATCTtEL

acgccaggac

taazaggggyg
tccaattage

gaagtgggtt

B e e e m it eea et e, Fusion Leater...vuo.rineeneeeeenenenena »>

BamHT
ggtGEATCCg gtggttcoccgg tggttctggt ggtteeggtg

Agel
gtecgetcACC GGTtcaagga cctaggtgag gaaaacttca
P rHA synth. gene continues to

gaagatcacyg
gaatotgetg
gttgctacct
gaaagaaacy
agaccagaag
aagtacttgt
ttecgctaaga

ttegetecaat
accgaatteg
cacaccttgt
atggetgact
gacgacaacg
tteccacgaca
ccatacttet

acttgecaaca
ctaagacttg
tcggtgataa
gttgtgctaa
caaacttgcc
acgaagaaac
acgctecaga

atgtccattec
tgttgetgac
gttgtgtact
goaagaacca
aagattggtt
cttecttgaag
attgttgtte

>|>> ..... THA.......: H

aggctttaogt
base 2739.

tcaagttggt
aaaactgtga
tgagagaaac
aatgtttctt
ttgacgtcat
acgaaattge
gatacaagge

cttgateget

caacgaagtt
caagtcecttg
ctacggtgaa
gcaacacaag
gtgtactget
tagaagacac
tgctttcace



Li nker ------ R >1--1)X-890(second codi g?JUE 2006
2941 gtccgtggec cttgcatcge cttttttcct cgttgggect ttgacgcecgt caaaggcaaa
3001 tgcgtccttt ttccttacgg cggttgccag ggcaatggca ataaatttta tagcgagaaa
3061 gagt gccgtg agt attgcgg cgtcccttaa aaGGTACCt aat AAGCTTa attcttatga
---- DX-8 ttat aftt ttattattaa ataagttata

aatt% ----a*'ang 1 t
aaaaaaat a@S(it gf A %acga éﬁtﬁg@f gct%ﬁ g%;gattg% ;izgéﬁggﬁﬁﬁﬁgt tctta

ttcttgagt asact gdebifa6hs GEAQALLRIG o
t gaggt cgctiszit t @dst gayeeq a&@ﬂ:ﬁ&'&taa@ctﬁ - gad) igRgeAaat gaecddgaaat cgce
tccccattt ésﬁccwamggtzt agetsatget aocagitgeagoastyd306 todcgagithgadgramhet cggt g

tgtattttat’ ctaccé a éﬁéae%c%aagtﬂtggﬁ%a@e@ttm Ra3gRdatitt gttiogoaea

cggatc aatgttaYPs"la%ﬂcig% gﬁ?"t‘ﬂﬁﬁc’ 6¥9FCRTECC atCtttggct

DPI - 14- A f%%a 5% thaB T %ﬁg NO 45) 1
1)

VKW VSI oL % %%i PFF

YCII:CIJ\IRNNDHDT&E&%M @@A " NEKAL

VLI AFAQYL@L b pulitic VWE@A@tgwﬁawmmam&@hFﬁaa&@me RE
TYGEMA QQFFEaE Wcmewwcmwmtiﬁgxwwa

ARRHPYFYAP? 2% EF RP@?{ a EPKECDEERIE (RS BARERL KCAS
301 LQ(FC%?AF 1o fRVH CLE 2 S P2EADDRADL AK
YI CENQDS| 5a SKLKR KE’ Yt ol o @% @Q\ZCENYAEA
KDVELGVELY EYARRHPDYS WLLLRLAKT 451 YETTLEKCCA AADPHECYAK VFDEFKPLVE
EPONLI KQNC ELFEQLGEYK- 501 H@HALLVRYT KKVPQVSTPT LVEVSRNLGK VGSKCCKHPE

AKRVPCAEDY4¢ 155" CES\VVE‘P\I@ mmt%K%FE&WaWSAEEQ%%?W PKEF 601

KT LA Ko, VATPAE '@%&%’&%@% A R e e brva-on

VKGKCVLFPY GGCQANGNKF YSEKECREYC 751 GVP But as the fdssér 24 am no acids
const it ut ee4lhetdtosdisors lresdertagsegraetiaerc gstdescsd begtbarrei agectd@gt am no aci d
sequence of the-secreted- prodchEHAaﬁélths gker |-ows:: - ( SEQ 1-D- NO- 46>+
EAVREVCSEQ AETGPCl AFF P = VTEG KCAl FYGGC GGNRNNFDTE 51 EYCMVAVCGSA

GGSGGSGGS
EDHEVNEV %E(I%SA CVAD. s Gﬁcg%f H:Ccﬁ%téggt 14520008 89,107, FAQVLQQCPF

JI

2761 tttatgattt ttattattaa atgzagttata amaaazaataz gtgtatacaa attttaaagt
2821 _gactcttagg ttttaazacg azaattctta ttcttgagta actetttect gtaggteagg

Spht
2881 - ttgettteote aggtatagea tgaggtcget cttattgacc acacctctac cgGCATGCcg
2941 agcaaatgce tgcaaatcge teoeceattte acccaattgt agatatgcta actecagcaa
- 3001 tgagttgatg aatctcggtg tgtattitat gtcctcagag gacaacacect gttgtaatcg

Not3
3061 tteticecaca cggateGCGE CCEC

DNA encoding polypeptides can be inserted in between the Bglll 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
albumnin fusion. This is exemplified most simply by using the Bg/H-BamHI DPI-14 cDNA
and the BamHI-HindIII DX-890 cDNA as described herein. By ligating these cDNAs into the

- appropriate site, a DPI-]4-(GGSLGG—IHA—(GGS)4GG—DX—890 fusion with the following

 DNA sequence would be constructed. (SEQ ID NO:44)

NotI
1 GCGGCCGCce gtaatgeggt atcgtgaaag cgaaaaaaaa actaacagta gataagacag
€1 atagacagat agagatggac gagaaacagg gggggadaaa aggggaaaayg agaaggazag




151 VATLRETYGE MADCCAKQEP ERNECFLQHK DDNPNLPRLV RPEVDVMCTA 201 F
KYLYElI ARRH PYFYAPELLF FAKRYKAAFT ECCQAADKAA 251 CLLPKLDELR DEGKA

S?“E

g;ﬁhﬁ

RLKCASLQKF GERAFKAVWAV ARLSQRFPKk 301 EFAEVSKLVT DLTKVHTECC || GDLLECADD
RADLAKYI CE MQDSI SSKLK 351 ECCEKPLLEK SHCI AEVEND EMPADLPSLA ADFVESKDVC

KNYAEAKDVRy o ¢ikegzSVFLYEYAR RHPDYSVVLL LRLAKTYETT LEKCCAMAREsoslasefAKVFDE

451

FKPLVEEPQN LI KONCELFE QLGEYKFQNA LLVRYTKKVP QVSTPTLVEV 501 SRNLGKVGSK
CCKHPEAKRM PCAEDYLSWV LNQLCVLHEK TPVSDRVTKC 551 CTESLVNRRP CFSALEVDET

YVPKEFNAET FTFHADI CTL SEKERQ KKQ

~ KCCKADDKET
RWAFDAVKGK

(SEQ | D3RO

Si n'pﬁz%
potent isahi
-l onger setu

5
chbk

Jerfget

tyt EHéa
Mot ik

%ﬁ'—é/t:égéa

-

Sggttd

TALVELVKHK PKATKEQLKA VNVDDFAAFVE

AEa

W

8fg of
ged %Qgc.tt@_t
g§&aabhifeg ch_E,a #Baa cdédak

Z’Q%Cﬁcét%%cc%f:rﬁéﬁ?‘iﬁﬁci‘)fta% g t'goerreste

‘-ﬁé‘ den sequence
HERE e

Actle

A NLE,  YREPCI AFFP
YobkK E@%E«Y&@/Pcaﬁmv&%m?&cgm no- Aci d
Seauencesof gaaddRbetisd gfdoa)odGaduSieahtss icasmgREgicegaatIafke s38mhoms t he

am no- acicdl Seegrepc bftgaadagsigsatedcadPlcddcaghtraggddanpieart @Gaqeﬂgitsqmg

14

( GGS) 4GG

Is a

§€StAgdiy &cul e wth
Eych: gAtttatAGicdemggatencer of

Mat ur e HSA froosasGateBardosesriap yRcAANTEFER Fat PDAHKCRYAR KD tERENFEaaAL VLI AFAQY
LQQCPFECRY 1 NEYITEF AR CoRTOFACESAT2 INEDR ST E X 2GR EoRgAT LS R YRESVADC

CAKQEPERNE CFLOHKDDNP NLPRLYRREM DVMCTAFHDN EETFLKKYLY El ARRHPYFY

APELLFFAR KANeEEC0 AAEXALGLAGEriSh Bl Bl Eeeka A SSAKERIKE ga
FKAWAVARLS QRFPKAEFAE VSKLVTDLTK VHTECCHGDL LECADDRABL . AKYI. CENQDS

| SSKLKECCE KPLLEKSHCI

LYEYARRHP
NCEL FEQ_

sequen
EAM-lSF
NO. 47) DX- 8

1081

1141

1201
1261
1321
1381
1441
1501
1561
1621
1681
1741
1801
1861
1521
19881
2041
2101
2161
2221
2281
2341
2401
2461
2521
2581
2641

---------------------

............................ DPI-

BamHI

KPL VEEP
HoPER

.........................

DYLSVVLNQL CVL HEKTPVS DRVTKCCT ES LVNRRPCFSA LEVDETYVPK EFNAETFTFH
ADI CTLSEKE Rerdkevl YadabWiddERI<ATgdAE ) 16AMWRR: t aFAviie MEK K g ABDKETCFAE
ECKKLVAASR AALA: - (SEQ 1 D NO: - 1-8FI-24JW t2 P68 1780 -Tabl-e- 2:- - Am-no-aci d

X-88 . DX--1000

témﬁ‘ﬁ@ﬁﬁ@@ﬁéﬁﬁé@@ﬁﬂ?& SEQ I D

gthGATCCg gtggttecag tggttctggt qgttcoggty gtgacgetca

....... GS linker

- Agel
gtogctcACC GGTtecaagga cctaggtgag gaaaactteoa aggetttggt

ttegectecaat
accgaatteg
cacaccttgt
atggetgact
gacgagaacc
ttcecacgaca
ccatacttct
gaatgttgte
gacgaaggta
ggtgaaagag
gaattecgetyg
cacggtgact
aaccaagact
tctecactgta
gectgactteg
ttgggtatgt
ttgagattgg
cacgaatgtt
ttgatcaage
ttgttggtta
tctagaaact
cecatgtgetyg
accccagtct
tgtttbetetg
ttcaccttee

acttgecaaca
ctaagacttyg
teggtgataa
gttgtgctaa
caaacttgce
acgaagaaac
acgctccaga
aagetgetga
aggcttekte
ctttecaagge
aagtttctaa
tgttggaatg
ctatctctte
ttgetgaagt
ttgaatctaa
tettgtacga
ctaagaccta
acgctaaggt
azaactgtga
gatacactaa
tgggtaaggt
aagattactt
ctgatagagt
ctttggaagt
acgctGATAT

atgtccattc
tgttgctgac
gttgtgtact
gcaagaacca
aagattggtt
cttcttgaag
attgttgttc
taaggctgct
cgctaageaa
ttgggctgtc
gttggttact
tgotgatgac
caagttgaag
tgaaaacgat
ggacgtttgt
atacgctaga
cgaaactacce
tttegatgaa
attgttcgaa
gaaggtccca
cggttctaag
gtecogtegtt
caccaagtgt
cgacgaaact
CTgtaccttg

rHA synth. gene continues to base 2877

gaagatecacg
gaatctgetg
gttgetacct
gaaagaaacg
agaccagaag
aagtacttgt
ttegetaaga
tgtetgttge

agattgaagt

gotagattgt
gacttgacta
agagctgact
gaatgttgtyg
gaaatgccag
aagaactacg
agacacccag
ttggaaaagt
ttcaageoeat
caattgagtg
caagtctcca
tgttgtaage
ttgaaccaat
tgtactgaat
tacgttccaa
tccgaaaagg

>f»>»...THA

tcaagtibggt
aaaactgtga
tgagagaaac
aatgtttctt
ttgacgtecat
acgaaattge
gatacaaggc
caaagttaga
gtgcetteett
ctcaaagatt
aggttcacac
tggctaagta
aaaagecatt
ctgacttgecce
ctgaagctaa
actacteegt
gttgtgctge
tggtcgaaga
aatacaagtt
cecccaacttt
acccagaagc
tgtgtgtttt
ctttgactaa
aggaattcaa
aaagacaaat

caagtccgaa

synth gene.

cttgatcget

caacgaagtt
caagtccttg
ctacggtgaa
geaacacaag
gtgtactget
tagaagacac
tgecttteacc
tgaattgaga
gcaaaagttc
cecaaagget
tgaatgttgt
catetgtgaa
gttggaaaag
atctttgget
ggacgtettc
tgtettgttg
tgctgaccceca
accacaaaac
ccaaaacget
ggttgaagtc

RA

AEVENDEI\/PA DLPSLAADFV ESKDVCKNYA EAKDVFLGW

LI KQ

CAE

taagagaatgqa .

gcacgaaaad
cagaagacca
cgotgaaact
taagaagcaa




EAVHSFCAFKADDGPCP- z AHPRWFF' NI FTRQCEEFI YGGCEGNONRFESL EECKKMCTRD (ﬁgﬁkpm
NG 48) Table 5: DNA sequence of the N-term nal Bg.|H BanH DPI-14

AGATCTTTGGATAAGAGAGAACCTGTTAGAGAAGT TTGT TCTGAACAAGCTGAAACTGGTCCAT
GTATTGCTTTCTTCCCAAGATGGTACTTCGATGT TACT GAAGGTAAGT GCGCGCCATTCTTCTA

CGGT ﬁ@g GAAACAACTTCGATACT@AAGAATACTGTATGSCTGTTTGTGGT
2t3&9
Bamt - H ndrf) g%ﬁﬁ%%ig g@%@@ TRELEEE ISR BRI IR m

GGATCCGGTGGTGAAGCTGT TAGAGAA, GTTTGTTCTGAACAAGCT GAAACTGRECLATGTATTG
CTTTCTTCCERAGAEE3FACHT €43k RCHTRAGREANGEH AASTHS K CCEATT LT TC TACCGEGR:
TTGTGGTGGTAACAGAA:. -ACAACT TCEATACTHEAAGAAT ASEGT ATGSCTGT T-FGT GGF TGNIEET
TAATAAGCTT (SEQ I D NO TabI e 7: DNA sequence of the N-term nal

0]
i B S B g

GATGGTACTTCGATGT TACT GAAGGT AAGT GOGOGCCATTCTTCT ACGGT GGITGI
CAGAAACAAGET CEATAEEGAAGAATACTEGTA EEEEE U Ed€ehelskt (Ttgedddo b AR I I a
GGT TCCGGTHGH T CPEFFESIT CEOCTEST GASOTFEACAR: BT RS ANCTORC T EAGEREERGA

AGGACCTAGSFEA TRETCH Fe Fer e T O SR A R G RCAR
@WW@AGTTACCGAATTC&TAAGACTTGTGTT

ATGTCCATTCGAAGAT
GCTGACGAAFGTGGE T,
SIS atSaniaise) GI&%Q%GTQQIJ% Q&QGHQI %‘%IM@I %

AAGAAACGAATGITTCT TGCAACACAAGGACGACAACCCAAACT TGCCAAGATTGGT TAGACCA
GAAGT TGACGTCATGTGTACTGCTTTCCACGACAACGAAGAAA, CCTTCTTGAA, GAAGRICTTGT

ACGAAAT T2 EAGAABRCGAEYS 29GEA s EETEETA
s,

2006 71 3421 ttettceecaca cggatcGClE CCGC
AAAAGT TCGCGTGAAAGAGCCTTTCAAGG-~TTGEG ~TCTCGCTAGA, TTGITCTCAAAGATTCCCAA. A
GGCTGAATT s AREPRES P RGTRRNCHHEESI A GET A GRSMSKGERXF IO (BFion is

CACCGT GACE T MIGTORTAS GACAGAGCTGACTT GECTAAGTAC K TCTGTGAMAGC
AACACTCTATCTCT T [ TGAAGGAA, TG-NMTGTGAAAAGCCATTGTTGGAAAAGTCTCACTG
TATTGCTGAAGT TGAAAACGAT GAAAT GOCAGCT GACT TGOCATCT TTGGCTGCTGACT TCGT T

GA, ATCTAA
ACGAATA ~ACLL,
CGAAACTA AAGIISLT |
GATGAATT ey ABAKE

f ayile
L Ué&g

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

LOHKDDNPNL
ELLFFAKRYK
LOKFGERAFK
CADDRADLAK
PSLAADFVES
YETTLEKCCA
FONALLVRYT
LSVVLNQLCY
NAETFTFHAD
AFVEKCCKAD
NLPIVRGPCI
GvP

PRLVRPEVDV
AAFTECCOAA
AWAVARLSQR
YICENQDSIS
KDVCKNYAEA
AADPHECYAK
KKVPQVSTPT
LHEKTPVSDR
ICTLSEKERQ
DKETCFAEEG
AFFPRWAFDA

MCTAFHDNEE
DKAACLLPKL
FPKABEFAEVS
SKLKECCEKP
KDVFLGMFLY
VFDEFKPLVE
LVEVSRNLGK
VIKCCTESLV
IKKQTALVEL
KKLVARSQARA
VEKGKCVLFPY

TFLEKKYLYET
DELRDEGKAS
KLVTDLTEKVH
LLEKSHCIAE
EYARRHPDYS
EPONLIKQNC
VGSKCCKHPE
NRRPCFSALE
VKHKPEKATKE
LELGGSGGSG
GGCQGENGNKF

ARRHPYFYAP
SAKQRLKCAS
TECCHGDLLE
VENDEMPADL
VVLLLRLAKT

ELFEQLGEYK -

AKRMPCAEDY
VDETYVPKEF

QLKAVMDDFA -

GEGGSGGEAC
YSEKECREYC

7 amino acid sequence of the secreted product are as follows: (SEQ ID NO:46)

1
51

EAVREVCSEQ AETGPCIAFF PRWYFDVTEG KCAPFFYGGC GGNRNNFDTE
EYCMAVCGSA GGSGGSGGSE GSGGDAHKSE VAHRFKDLGE ENFKALVLIA



AACAATTGGGT GAATACAAGT TCCAAAACGCTTTGTTGGTTAGATACA. CTAAGAAGGTCCCAT - @ 7 JUL 2006
AGTCTCCACCCCAACTTTGGT TGAAGT CTCTAGAAACT TGGGTAAGGT CGGTTCTAAGTGTTGT
AAGCACCCAGAAGCTAAGACAAT GCCATGTGCT GAACATTACT TGTCCGTCGT TTTGAACCAAT
TGTGTGTTTTGCACGAAAAGACCCCAGT CTCTGATAGAGT CACCAAGT GTTGTACTGAA- TCTTT

TTCTCTACTTTGEAAGT CGACCGAAACT TACGT TCCAAAGGAATTC

GGT
MmTMS%ﬁM@M, ﬁ R BRSO AR AT
AGAAGCAAA TR AT TEEFEARRER GRS ARBECP P RO AR ACAN PSR A

TGTTTCGCT ETEERRIGSET T FELSSBOPKAD NO 51)
Tabl e 8: Ao Egéfg‘ds}éje\’igj&%@Mﬁ%ﬁe“@ﬁ@%a@%ﬁlqﬂlmmlbum n

fusi on pr ot n ECCEKPLLEK SHCIAEVEND EMPADLPSLA ADFVESKDVC KNYAEAKDVF
' EAVREVCSECKET GREMAFERRY BBV PE ST AP R EEEEENRNAME DI EEAAON BRCEBAVESE
GSGGSGGS K SEDRIFERN. CEEONKALYE | iR IHEQUBP EEVRY RN \DMEF AR T.OEV

ADESAENCDKS|IHT SEREDRE CHSAA T ORE PREKRA DA CE R MRNETE LORK T NPNMERERVRRC
EVDVMCTAFHBNEE FRERKARER ARRAREMYRPEY HREARRELARE I B DS KERIOTRIKD
- DEL RDEGKASSEK QREKTALY K- CFRAKEAWAY AR SHRAPKAERAEXSKYAEIDICHARETREKCC
HGDL L ECADDRADL ARSLEEMNEIIS| SSEKISKESTE KFEGHAKSHEL AFRENDEMDIRYSEA 2AREY
ESKDVCKNYAERVFCEVER K LRIBSRTEY PTL EKCCAAADPHECYAKVF
DEFKPLVEEPONLI KONCEL FEQL GEYKFONAL LVRYTKKVPQVSTPTLVEVSRNL CKVGSKCC
KHPEAKRVPCAEDYL SVVL NQ_ CVLHEKTPVSDRVTKCCT ESLVNRRPCF SALEVDETYVPKEF

NAETFTFHAR) A AADANNEKECKADDKE T
CFAEEGKKL -v?-‘%’-%-": ‘-"‘ﬁ'a" At el el D -v?f S HGLIHSA Busion Rrofein oo of

the C-termnal Talalb Bﬁu nhm(ﬁé(@)tﬂ@@ﬂ@%qumcef@ slfuﬂmrmfdi’mm viegi lotker compnsmg
/ G %GAAGAAAA TTCAAA

CEATURY R

nce is

GAAT GAA@WWQ’WW@E@TTWH GAGECATITIGAAANSECTIGAGAM of HNE
TCACTTCA'I(;%g? [ mm CAGTT CTCTTCGT CCTATGGTIG
AAATGGCT (16 TECFTET CAAAGA

TGACAA, CCCAAACCTCCCCCGATTGGT GAGACCAGAGGT TGATGTGATGIGCACTGCTTTTCA, T
GACAATGAAGAGACATTTTTGAAAAAATACT TATAT Ghiskes T GCCA. GAAGACATCCTTACTTTT
ATGCCCCGCGAACTCCTTTTCTTTGCTAAAAGGT ATAAAGCT GCT TTTACAGAA TGT TGCCAAGC

KTCVADESAE
CFLQHKDDNP

- APELLFFAKR

ASLOKFGERA
LECADDRADL
DLPSLAADFV
KTYKTTLEKC

" YEKFQNALLVR

DYLSVVLNQL
EFNAETFTFH

NCDKSLHTLF
NLPRLVRPEV
YKAAFTECCQ
FRKAWAVARLS
AKYICENQDS
ESKDVCKINYA
CAARDPHECY
YTKEVPQVST
CVLHEKTPVS
ADICTLSEKE

GDKLCTVATL
DVMCTAFHDN
AADKAACLLP
QRFPKAEFAE
ISSKLKECCE
EAKDVFLGMFE
AKVFDEFKPL
PTLVEVSRNL
DRVTKCCTES
RQIKKQTALV

RETYGEMADC
EETFLEKKYLY
KLDELRDEGK
VSKLVTDLTK
KPLLEKSHCI
LYEYARRHPD
VEEPONLIEKQ
GKVGSKCCKH
LVNRRPCFSA
ELVKHKPKAT

CAKQEPERNE
EIARRHPYFY
ASSAKQRLKC
VHTECCHGDL
AEVENDEMPA
YSVVLLLRLA
NCELFEQLGE
PEAKRMPCAE
LEVDETYVPK
KEQLKAVMDD

FAAFVEKCCK ADDKETCFAE EGKKLVAASR AALGL (SEQ ID NO:18)




GACAGATCTTACCAAAGT CCACACGGAATGCTGCCATGGAGATCTGCTTGAATGTGCTGATGA. Gp 7 gy 2006
AGGGOGGACCTTGOCAAGTATATCTGT GAAAAT CAAGAT TCGATCTCCAGTAAACT GAA- GGAA,
GCTGTGAAAAACCTCT GT TGGAMAAT OCCACTGCAT TIBOCGAA, GTGGAAAATGATGAGATGOC

A0IE ? BTN GRS TGT TTGCAAAAACTATGCT
GAGGCAAAGGATGT CT TCCT GGGCATGT TTTTGT ATGAATATGCAAGAAGGCATCCT GATTACT
CTGTCGT > GAGACTTGC~AAGACATATGAAACCACTCTAGAGAAGT GCTGTGCCGC
TGCAGAT TGCTATGCCAAAGT GT TCGATGAATTTAAA, CCTCT TGTGGAAGAGCCT

CAGAATTTAARIBRARC AR CRGRERECTTRANTFNBCAEET EECABARTR
CGCTATTAGHBERT TAGKDGAAGAAAGT ACCCCAAGT GTCAACTCCAACTCTTGTAGAGGTCTC
AAGAAACCTAGGAAA. AGTGGGECAGCAAATGT TGTAAACATCCTGAAGCAAAAAGAATGCCCTGT
GCAGAAGACTATCTATCCGTGGTCCTGAACCAGT TATGTGTGI TG - ATGAGAAAACGCCAGTAA
GT GACAGAGIABEAAAT GCTGCACAGAA, TCCTTGGTGAAr - AGBCGACCATGCTTTTCAG( ~TCT

g’?’ AT@MW@WTWW%%% %é@g%

AA, CACAA GAGCAACTGAAAGCTGT TATGGATGATTTCGCAGCTTTTGT
- AGAGAAGT GCT GCAAGGCT GACGATAAGGAGACCT cCT TTGCCGAGGAGGGT AAAAAA CTTGIT

GT GOT GAA CREET A GAAGEEL G GEAGTEAS ‘—‘ CANCTERTOCA B@M&M@J&Eﬂ
CCCAAGATGGTACT TCGATGT TACTGAAGGT AAGT GOGCGOCAT TCT TCTACGGT GBI TGT
GGTAA- mmmmmﬁmwwmmmm NO: 53)

2 73U 2 Ti@@%@%&cﬂﬂﬁ%ﬁ%&?e@ﬁ%&@ﬁﬁeﬁTﬂd&%ﬁTﬁEﬁ‘b'Pf‘fGTGGT

al bum n- ( usion protern

DAHKSEVAHRERBLCEENGAACLVL [ FFAQYL §OCPFEDHVKL VNEVTEFAKTCVADESAENCDK

SLHTLFGDKLCT' VATL RETYGEI\/ADCCAKQEPERNECFLQ—IKDDNPNL PRLVRPEVDVM ~~~A- FH

DNEETFL KK¥L ¥F| ARSRAR s KRYKAY PPE FKBREL RDEGKA, S
SAKQRLKCASL ()R- PCERA KA, WAVAR PRAEF AEVSKT Y L)LIKVHH:L,LHG_)LLECADD

"~ RADLA, KYI WT@E@@E@E{ HGHE : 3

F~Al M/FL G Y EYARRHRRY SM Rl T T s GRAMARRHE G A OF DE KL MERR T
QNLI KONCELFE GEYKFQ\IAL LRYTKKVPQ\/STTLEVSRNL GKVGSKHPEAKRNPC

AEDYL SWL NGE

| CT LSEKERQAKKQ[@Q_MEL\(@ g fﬁ\ I&[—j(% KAVI\/DDFAAFVEKCCKADDKETCFAEEGKKLV
AA, SQAAL G GGSEGESGESEES VREVCS QAETGPCI AFFPRWYFDVTEGKCAPFFYGGECG

GNRNNFT) TEEYCIVA VCGSA (SEQ | D NO 54) Table 11: DNA sequence of the
C-term nalTaB rﬁVﬁNwwmeg eNcierinabGA TCC GGT GGT
4GG-albumin fusion coding region

GAAGCTGTTAGAGAAGTTTGTTCTGAACAAGCTGAAACTGGTCCATGTATTGCTTTCTTCCCAA
| GATGGTACTTCGATGTTACTGAAGGTAAGTGCGCGCCATTCTTCTACGGTGGTTGTGGTGGTAA
- CAGAAACAACTTCGATACTGAAGAATACTGTATGGCTGTTTGTGGTTCTGCTGGTGEATCCGGT

GETTCCGETGETTCTGGTGETTCCGGETGETGACGCTCACAAGTCCGRAGTCGCTCACCGETTCA

AGGACCTAGGTGAGGAAAACTTCAAGGCTTTGGTCTTGATCGCTTTCGCTCAATACTTGCAACA

ATGTCCATTCGAAGATCACGTCAAGTTGGTCAACGAAGTTACCGAATTCGCTAAGACTTGTGTT

GCTGACGAATCTGCTGAAAACTGTGACAAGTCCTTGCACACCTTGTTCGGTGATAAGTTGTGTA

CTGTTGCTACCTTGAGAGAAACCTACGGTGAAATGGCTGACTGTTGTGCTAAGCAAGAACCAGA

ARGAAACGAATGTTTCTTGCAACACAAGGACGACAARCCCAAACTTGCCARGATTGGTTAGACCA

GRAGTTGACGTCATGTGTACTGCTTTCCACGACARCGAAGAAACCTTCTTGAAGAAGTACTTGT
- ACGAAATTGCTAGAAGACACCCATACTTCTACGCTCCAGAATTGTTGTTCT TCGCTARAGAGATA
' CAAGGCTGCTTTCACCGAATGTTGTCAAGCTGCTGATAAGGCTGCTTGTTTGTTGCCAAAGTTG

GATGAATTGAGAGACGAAGGTAAGGCTTCTTCCGCTAAGCAAAGATTGAAGTGTGCTTCCTTGC




gag gct atg cat tcc ttc tgc gec ttc aag get gag act ggt cct tgt QoA ggtngs
agg ttc gac cgt tgg ttc ttc aac atc ttc acg cgt cag tgc gag gaa ttc att-

tac g9t ggt tgt gaa ggt aac cag aac cgg t~tc gaa tct cta gag gaa tgt aag

aag atg tgc act cgt gac TAA TAA GCCT T (SEQ I D NGO 55) Table 12: DNA
sequence of the N-term nal Bzl -BarH’!DX- 890 eDNA
AGATCTTT GERAPHEACACATSRAGCEF O ARG AR F I AGA TSI IS T T BEEFACTCCCARA

OO AN A A AR AT Mok AT Y AP SRBPREASTIE, (s

| D NO: S6) qpéiﬁ@é“%gTTW%@GW@M&MH@A@IWﬁMTWWMGM@@o cDNA

i T

Egiggg_?C£§§%%E§E¢¥?Cd%%f&gg#g%&ﬁ%%£%€35§%¥§§&£m8&Té{¥%£¢G6%TATG%TCTTGT

GAACCCT GT A CZRTECEANRGFEE AASACKH A RCT AT (X ITCTCE T O X AN GATGEECTAAca &

ATGCTGITAA TTT JAT GCGITGTCAAGGTAACGGTA- KCAAGTT
CTACTCTGAAS%%%%%&W ﬁ%ﬁ B e ecaclier San I am

TCTGGT GGT kGGGRREETH A Bl AR ACRECA AT CAAEGYCTEARTTErTCe
ACGAAAACTTCAAGGCTTTGGTCTTCATCCCT TTOGCTCAA, TAGT TGCAACAATGTCCATTCGA

AGAT CACGT AT T e At AR T AT ARA T R ACT TSR AT AACBARPEFCCACA

GCTGAAAACIﬁ@ﬁa%aeAéﬂ@éiEE@@@éé@¥aAAEEE@ﬁEﬂé¥ﬂﬁ&%@@é@ﬁﬁﬂ&&%ﬁéﬁﬁ@@fﬁ@@i@TTGT
TGAGAGAAACCT ACCCT GAAAT CBCT GACT GT TGTCCT AAGCAAGACCACAAAGAMOGAA

TTTCTT
ATGTGTACT GahEhGe EAACAAAEE E@E@éﬁﬁ%@é&@&&ﬁ&%&ﬂ?&%cww
GAAGACACCCA- TACTTCTACGCTCCAGAATTGTTGTTCTTCGCTAAGAGATACAAGGCT
CACCGAAT G FRARRE A CA TR AEEE HRISFEET I 2
MWWWEWM%MEM%%¥%JM%TTA
AAAGAGCTTTCAAGGCTTGGGCTGTCGCTAGATTGTCTCAAAGATTCCCAAAGGCTGAATTCGC
TC¥VM3TTTcn@%%%ﬁ?é%ﬁQ?ﬁ§ﬁEE@?T@%@%@QQ@E?¢@%@3@?H§C'%‘"“ EACHTG

TTGGAATGT PR TN d AT ARG %ﬁﬁ&%ﬁ% T
CTTCCAAGTTGAAGGAATGTTGTGAAAAGCCATTGTTGGAAAAGTCTCACTGTA
TGTTTCGCTGAAGAAGGETAAGAAGTTGETCGCTGCTTCCCAAGCTGCTTTCCEETTTG (SEQ

ID NO:51)

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

EAVREVCSEQAETGPCIAFFPRWYFDVIEGKCAPFFYGGCGENRNNEFDTEEY CMAVCCGSAGASG

GSGGSGESGEDAHKSEVAHRFKDLGEENFKALVLIAFAQYLOQCPFEDHVKLVNEVTEFAKTCV
ADESAENCDKSLHTLFGDKLCTVATLRETYGEMADCCAKQEPERNECFLOHKDDNEPNL PRLVRE
EVDVMCTAFHDNEETFLKKYLYEIARRHPYFYAPELLFFAKRYKAAFTECCOAADKAACLLPKL
DELRDEGKASSAKORLKCASLOKFGERAFKAWAVARLSORFPKAEFAEVSKLVTDLTKVHTECC
HGDLLECADDRADLAKY I CENQDS I SSKLKECCEKPLLEKSHCIAEVENDEMPADLPSLAADFV
ESKDVCKNYARAKDVFLGMFLYEYARRHPDYSVVLLLRLAKTYETTLEKCCARADPHECYAKVE
DEFKPLVEEPQONLIKQNCELFEQLGEYKFQNALLVRY TKKVPQVS TPTLVEVSRNLGKVGESKCC
KHPEAKRMPCAEDYLSVVINQLCVLHEKTPVSDRVTKCCTESLVNRR PCFSALEVDETYVPKER
NAETFTFHADICTLSEKERQIKKQTALVELVKHKPKATKEQLKAVMDDFAAFVEKCCKADDKET
CFAEEGKKLVAASQARI.GL (SEQ ID NO:52)

AACTGROGECTATOATASTASCCEACTTSESY | D




TGAAAACGAT GAAAT GOCAGCT GACT TGOCATCTTTGGCTGCTGACTTCGTTGAAL TCTAAGGAC 7 gyl 2006
GTT~GTAAGAACTACGCT GAAGCTAAGGACGTCTTCTTC- CGTATGTTCTTGTACGAATACGCTA

GAAL GACACCCA, GACTACTCCGTTGTCTTGTTGT TGAGATTGGCTAAL GACCTACGAAACTACCTT
GGAAAAGTGTTGT GCTGCT GCT GACCCAL CACGAATGETACGCTAAGGT TTTCGATGAATTCAAG
CCATTGGTCGAA CAAAACTTGATCAA CTGTGAATTGTTCGAACAATTGGGTG
AATACAAGT TEERRAR T Kg&m@@tTAAGAAGGTCCCACAAGTCTCCACCCC

GCTAAGAGAAQT@Q@I@@@@%EE@EK@ EATEAAS AR B G ST 3 e o
~A, CGAAAAGACCCCAL GTCTCTGATAGAGT CACCAAGT GTTGTACTGAATCT TTGGT TAACAGAA

ACCAT GTTT P T eE P e A e E A CAREACT T M A CER A A PO SATCET CRNNI T TAGT

AT T A ALl e T AN AP AT
CTTTGGTTGAAT T GGT CAAGCACAAGCCAAAGCCT ACTAAGGAACAATTGAA
TGATTTCCCFEEFTTES A (Sh > S PCAT ARG ANCT TCETEERETURNT GGTG

L ol

-fusion pr5@@ﬂﬁACCCAAACCTCCCCCGATTGGTGAGACCAGAGGTTGATGTGATGTGCACTGCTTTTCAI

L e
SGCGSGCGEDAHKSEVAHRFKDLC : |
: ELLE ..

AENCDKSL HPIFCORLEPAATCR 2
MCT AFHDNE YE| ARREE AC
DEGKASSAK lﬁ@é‘ﬁﬂ?ﬁ Eh‘A TOCTR
LECAD@EECG:E{X@&@SKGKEE@?@DEEK&M T B H Ty
PVEE - E%%)@ﬁ%@%%g '
PLVEEPQNL B}é%hvr: #é%&zm 1%%%5%% E TAGT
AKRVPCAED ¥ SXE NATEACHEKT WMMM%T@%MT@c
 FTEHADI CT VIVDDFAAFVEKCCKA
E&KLVMS%E@%E%EF%\%&%%P# B?I TE%‘E&P&?E&AEFA%%T@%C@%Tnal
al bum n- ( mm&gmémmdcmeG@mmW TAM@GATTGCCTMT ke
TGCTCAT( I’%%%% AAATTTCAAA
TGCTCAGTA G%gT _ A R N R AP AC R ARG T EACCAFRSTARECT
TGAATT T GCEAGARSACAREE A TTRTHRATRAG AT REAAL AT ARCAGAGAATEATRGA o

“TACCCTTTT TATG - ACAGIE TGCAACTCTT CGTGAAACCT ATGGTGAAAT
GGCTGACT TW AR CEFERA RS AT AT GARA CCAT SRR PRRC ERC TSNCAARCA

TGACAACCCRCANGCC R A AGTGTTCEATGAAT TTAAACC T OTTCTCGAAGAGCCT
CAGAATTTARTCAAACAAAATTGTGAGCTT T T TGAGCAGCTTGGAGAGTACAAATTCCAGAATG
- CGCTATTAGTTCGTTACACCAAGARAGTACCCCAAGTGTCAACTCCAACTCTTETAGAGGTCTC

ARGAAACCTAGGAARAGTGGGCAGCAAATCTIGTAAACATCCTGAAGCAAAAAGAATGCCCTAT
GCAGAAGACTATCTATCCGTGGTCCTGAACCAGTTATGTCTGTTGCATGAGAARACGCCAGTAR
GTGACAGAGTCACCAAATGCTGCACAGAATCCTTGETGAACAGGCGACCATGCTTTTCAGOTCT
GGAAGTCGATGARACATACGTTCCCARAGAGTTTAATGCTGAAACATTCACCTTCCATGCAGAT
' ATATGCACACTTTCTGAGAAGGAGAGACAAATCAAGAAACAAACTGCACTTGTTGAGCTCGTGA
AACACAAGCCCAAGGCAACAAAAGAGCAACTGAAAGCTGTTATGGATGATTTCGCAGCTTTTGT
AGAGAAGTGCTGCAAGGCTGACGATAAGGAGACCTGCTTTGCCGAGGAGGGTAAAAAACTTGTT
GCTGCAAGTCAAGCTGCCTTAGGCTTAGETGETTCTGETGETTCCGETCETTCTGETGGATCCG.
GTGGTGAAGCTGTTAGAGAAGTTTGTTCTGAACAAGCTGAAACTGGTCCATGTATTGCTTTCTT
CCCRAAGATGGETACTTCGATCGT TACTGAAGCTAAGTGCGCGCCATTCTTCTACGETGETTETGRT

GGTAACAGAAACAACTTCGATACTGAAGAATACTGTATGGCTGTTTGTGGTTCTGCT ‘(SEQ
ID NO:53)

e B Al ot oy e oo e e A IR e AT 2 ) To - dremene e mm o = et e e smrmtn a2 2V e R =0 20D ] LA SRR TR AR T AT R IR A IR s, e =




ACCAGAGGTT GATGTGATGT GCACTGCTTT TCATGACAAT GAAGAGACAT TTTT 7 JUL 2006
ATACTTATAT GAAATTGCCA GAAGACATCC TTACTTTTAT GCCCCGGAAC TCCTTTT
TGCTAAAAGG TATAAAGCTG CTTTTACAGA ATGTTGCCAA GCTGCTGATA AAGCTGCCTG
CCTGTTGCCA AA~GCTCGATG AACTTCGGGA TGAAGGGAAG GCTTCGTCTG CCAAACAGAG
ACTCAAGTGI GCCAGTCTCC AAAAATTTGG AGARAGAGCT TTCAAAGCAT GGGCAGTAGC
TCGCCTGAGE @m&eﬂm@amﬂ@ﬁm GTTTCCAAGT TAGTGACAGA

Iy ISHE G = BACATCTG  CTTGAATGTG CTGATGACAG
GGCCGACCT EAQ&%@%@E&% E@Eﬁﬁ%ﬁﬁm}; RS S EA MG ASAATS Dk
ATGCTGTGAA AA. ACCTCTGT TGGAAAAATC GCATT GCCGAAGTGG AAAATGATGA
GATGCCT GCRLHGAE A IVR TORE TACKYFOC CREAF RERNGCFLQE :

i?&&%%%WﬁE%W%%%%S

AAACCACT CTAAGRGANGTIGIE E GRF HIATFCAV SKGANTIGE M HGCBABAGHGIDD

T A A AT AR O T AT AR

AAGTACCCC-BAKDAET:

CCAAATGCT GEIACAGAN I VL HERT SAXGA T KOCCEAGOARB CES AT T ATV EEHBRAAGT CNIAD

ATGAAACAT T GA, GTTT IATAT
G A AT T S R A S B A A KR AR A K (e A PR A By
AACACAAGCG ASAAR CECAR A SAAACAG AN REGAARGTIGE CT AF EONTGAT TEGRCREASEAdCG
TTGTAGAGAA GTGCTGCAALG GCTGAO%AIﬁA G CITTGCCGAG GAGGGTAAAA
AACTTGT TGN RREFEAARYSH PACETGG TTCTGGTGGT TCCGGTGRTT
CTGGTGGATC CGGTGGTGAA GCCTGTAACT TGCCAATTGT TAGAGGTCCA TGTATTGCTT
TCTTCCCALAﬁbwmecmwﬁe@a@@ﬂm%mmnmm@w&mmmsrG

GTTGTCAA GTTCTACT CTGAAAALGGA ATGTAGAGAA TACTGTGGTG TTCCA
(SEQ | D & tcc seqcu% ce of the Cterm nal
al bunAn- ( iﬁ) p %%‘ &ﬁKg AHR FKDLGEENFK ALVLI AFAQY

LWFEDI_“? gg tC ttC acg cgt

cag tgc gag gaa ttc att tac ggt ggt tgt
gaa ggt aac cag aac cgg tte gaa tct cta
gag gaa tgt aag =zag atg tgc act cgt gac
TAA TAA GCT T (SEQ ID NO:55)

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

TCCCAAGATGGECTTTCGATGCTGTTAAGGGTAAGTETETTTTGT TCCCATATGGTGETTGTCA
AGGTAACGGTAACAAGTTCTACTCTGAAAAGGAATGTAGAGAATACTGTGGTGTTCCAGGTGGA
TCC (SEQ ID NO:58)

Table 13: DNA sequence of the C-terminal BamHI-HindIII DX-890 cDNA
GGATCCGGTGGTGAAGCCTGTAACTTGCCAATTGTTAGAGGTCCATGTA&TGCTTTCTTCCCAA
GATGGGCTTTCGATGCTGTTAAGGGTAAGTCGTGTITIGTTCCCATATGETGETTGTCARAGGTAR

'_CGGTAACAAGTTCTACTCTGAAAAGGAATGTAGAGAATACTGTGGTGTTCCATAATAAGCTT
- {SEQ ID NO:57)




NCDKSLHTLF GDKLCTVATL RETYGEMADC CAKQEPERNE CFLQHKDDNP NLPRLVRPEVZ 7 JuL 2005
DVMCTAFHDN EETFLKKYLY El ARRHPYFY APELLFFAKR YKAAFTECCQ AADKALACLLP
KLDELRDEGK ASSAKQRLKC ASLQKFGERA FKAWAVARLS QRFPKAEFAE VSKL=LTK VHTECCHGDL
LECI ADDRADL AKY! CENQDS | SSKLKECCE KPL] EKSHCI . AEVENDEMPA  DLPSLAADFV
ESKDVCKNYA EAKDVFLGMVF LYEYARRHPD YSWALLRLA KTYETTLEKC CAAADPHECY
AKVFDEFKPE‘“WEEF@NWWE@?@EWQ\IAL LVR YTKKVPQVST  PTLVEVSRNL

SRR TAFG miyy) I geeyioyS DRVTKCCTES  LVNPRPCFSA
L EVDETYVPK BN ] bt AR Ghisei e o ReE KA TEEMAIENOE o KEL KAYM o
FAAFVEKCCK ADDKETCFAE EGKKLVAASQ AALGLGGSGG SGGSGGSGGE ~ ACNLPI VRGP
Cl AFFPRVWARTEAVKGRE R TRYE S TGN RIYSPKFAREYCEOE SO TRBCRET BAJARETE JUL

AGA TCT TYENEAT MAE A ik A R R T et MR R 1R 0nC anc

GGl CCG TAB-RAEETECTCCTIGCTACACTAANEG TOEB AT CECTHC ORECTARECFAC UG TCGA CAA

CTA CAG CRCHET RACAAE RTC T LT IR IOt T e (B PO N )

- Tabl e 19: ADANACECERIAACETOETCATC ANARETACCEAATIKCE 82 KBEI)EOCTatbnaM darsiam codW2

5901 4 T, I A I 18 1 ST IR M e A ST, ST

'ATC TAC GBErGAHA NG TEAGE TR MACCCAACPEXTAIGE TAACC B ATCRGEA AT @G GTGT  AAG

AAG ATG TGT ACT AGA GAC GT
O o T LT e A A S N R ARG TS A FRCE AR EEGACETC

TCAAGGACCRACEE ety CIGHRGEEA A T RGTCT A TCRRT: CTA
ACAATGT CCATTCGAAGATCAL CGT CAAGT TGGT CAACCGAAL GT TACCGAAT TCECTAAGACT TGT

mTwmcé&&%%%%%ﬂE%WW%?&%ﬁéﬁwﬂm
GTACTGTTGZRAEE YAACCTASHIATRABAT CELTHACTET TCT EEMACEAACAM Eraaca
AGAAAGAAACCAAT GTT TCT T GCAACACAACCACCACAACCCAAACT TCOCAAGAT TCGT TAG k

CCAGAAGT TEAEE R AT AT G P ACT BT T CCACCA AN A ERRAL EET FCF FERACARBTATSSCTC

TGTACGAAA RRECA AT ACARACECATAS LT EECCAACEAS WA EA A d ATIECERAREE AALEAX T

ATACAAGCCTGCTTTCACCGAATGT TGT CAAGCTGCTGATAAGGCTGCTTGT TTGI TGCCAAAL G
TGAAGTTTCTAAGTTCETTACTGACT TGACTAAGGTTCACACTGAATGTTEGTCACGGTGACTTG

TTEEAATCGTCCTGATGACAGAGCTCGACTTGECTAAGTACATCTCTGARAACCARGACTCTATCT
CTTCCAAGTTGAAGGAATGTTGTGAAAAGCCATTGTTGGAAAAGTCTCACTGTATTGCTGAAGT
TGAAAACGATGAAATGCCAGCTGACT TGCCATCTTIGGCTGCTGACTTCGTTGAATCTAAGGAL
GTTfGTAAGAACTACGCTGAAGCTAAGGACGTCTTCTTGGGTATGTTCTTGTACGAATACGCTA
. GAAGACACCCAGACTACTCCETTGTCTTGTTGTTGAGATTGGCTAAGACCTACCGAAACTACCTT
- GEAARAGTGTTGTGCTGCTGCTGACCCACACGARATGTTACGCTAAGETTTTCCGATCGAATTCAAG
CCATTGGTCGAAGARCCACAAANCTTGATCARAGCARAACTGTGAATTGTTCGAACAATTGEETG
AATACAAGTTCCARAACGCTTTGTTGGTTAGATACACTAACGARGETCCCACAAGTCTCCALCCC
AARCTTTGGTIGAAGTCTCTACGAARCTTGEGTAAGCTCEGTTCTAAGTCTTGTAAGCACCCAGAA
GCTAAGAGAATGCCATGTGCTGAAGATTACTTGTCCETCGTTTTGAACCAATTIGTGTGTTTTGC
ACGARAAGACCCCAGTCTCTGATAGAGTCACCAAGTGTTGTACTGAATCTTTGGTTAACAGAAG
: ACCATGTTTCTCTGCTTTGGAAGTCGACGAAACTTACGTTCCAAAGGAATTCAACGCTGAAACT
TTCACCTTCCACGCTGATATCTGTACCTTGTCCGAAAAGGAAAGACAAATTAAGAAGCAAACTG
. CTTTGGTTGAATTGGTCAAGCACAAGCCAAAGGCTACTAAGGAACAATTGAAGGCTGTCATGGA
TGATTTCGCTGCTTTCGT TCAARAGTGTTGTAACGGCTGATGATAAGGARACTTGTTTCGCTGAR
GAAGGTAAGAAGTTGGTCGCTGCTTCCCAAGCTGCTTTGGGTTTG (SEQ ID NC:58)




TTGEATGAATTGAGAGACEAAGETAACECTTCTTCCGCTAAGCAAALGATTGAAGTGWGETTCETzzvJUmes

TGCAAAAGT TCGGTGAAAGAGCT TTCAAGGCT TGEECTGTCECTAGATTGT CTCAAAGATTCCC
AAAGCCTGAATTCCCTGAAGT TTCTAAGT TGGT TACTGACT TGACTAALGGT Tr - ACACTGAATGT
TGTCACGGTGACTTGT TGGAATGT GCTGATGACAGAGCTGACT TGECTAAGTACATCTGTGAAA
ACCAAGACTCTATCTCTTCCAAGTTGAACEAATGTT@#GAAAAGCCATTGWTGEAAAALGTCTCA
CTGTAT TG T4y AT ACHORTI A ATBENAMBCRIBALT TGCCATCTTTGGCTGCTGALCTTC
GTTGAATCHEE&&%EE%EEMEEEAH@&ﬂiEﬁM@Q@EG&ﬁLG£H¢¢K13¥33TCTTCTTGEEWATGWTCT

CTACAAAL 5?%@%%%%%?%%?%%%%5%%%%%?5%ﬁ%@%@%ﬁ@%ﬁ%ﬁ?ﬁ%ﬁ%ﬁ?ﬁ&%@gﬁéu9fﬁUL 2006

CTACGAAA
78 TTCG LIS CIREAMBIERNFREGTEBNGAATTAEAZARACE

TCGAACAA, (
ACAAGT O AR L G o R R R K 25
T GT AAGCAGEREAGARREEAAGACAA TERRATEG 2 SEGA NN ACTF G QRS OEERcT T BAAGSL R
AATTGTGTGTTTTGCACGAAAAGACCCCAGT CTCT GATAGACT CACCAAGT GTTGTACT GAATC
TTTGGTT WWWW
TTCAACGCTLAAADRADCACCT dkcAeTed: B p

TT AAGAACCAAACT CCTTTCOT T GAATTCGT CAAGE - ACAAGOCAA. AGGCT ACTAAGGAACAATT
GAAGGCTGT ?ﬁ%%ﬁﬁ%ﬁﬁﬁﬁ?&?ﬁﬁﬁ&&&k@#%ﬁﬁ%?ﬁ&LE§%E%ﬁﬁﬁ?ﬁ§§ﬁ%KW§§RK

ACTTGTT T GG EMERA RO AR E S G TR T T SR SEIRIME sKCBREPED
NO: 63) Table’20=.AA_se{uence %f DX- 88: : HSA EANHSFCAFK ADDGPCP—AAH

COARREEET
VAHRFKDL GarfghiiietrY kR k@ﬁiﬁiﬂﬂﬁﬁﬁiﬁﬁ%ﬁk

I
HTLFGDKLCT VATLRETYGE MADCCAKQEP ERNECFLQHK DDNPNLPRLV RPEVDVMCTA
FHDNEET FLERGRAVPRSRRRCRYFBAIRELD FVEAGRYKAAFT ECCQAADKAA  CLLPKLDELR

DEGKASSAKQ RLKCASLQKF GERAFKAWAV ARLSQRFPKA EFAEVSKLVT DLTKVHTECC

HGDL L ECADR, ARk ASA Sl ubdoSt BSH-rmEGEEKPLLEK SHCI AEVEND EMPADLPSLA

ADFVESKDVgip L M4ARAKENE G- b Mok YRl odiRRYSYYLL LRLAKTYETT LEKCCAAADP
HECYAKVFDE__ FRPLVEEPON LT KONCELFE YRF LL%/‘RYTKKVP STPTLVEV

SRNL GKVGSR* | BT EARCEVE SLVNRRP
CFSAL EVDELp MAMEENABF TR GELTREERQ K A FAVERYKICRIGMTKEH (SEQ | D

NO. 64)

GGA TCC GHCEIHETEAA
- AADACATETG

-Tabl e 21: DNA sequence of the C-ternm nal

TACCCTTTTT
ATGGTGARAT
TGCTTCTTCC

" "ACCAGAGGTT

TTTTGAAARAA
GCCCCGGAAC

 ATGTTGCCARA

AACTTCGGGA
GCCAGTCTCC

. TCGCCTGAGC

TAGTGACAGA
CTTGAATGTG

. TCAAGATTCG
. TGGAAARATC

GACTTGCCTT

TTGCTGATGA
GGAGACAAAT
GGCTGACTGC
AACACAAAGA
GATGTGATGT
ATACTTATAT
TCCTTTTCIT
GCTGCTGATA
TGAAGGGAAG
AAAAATTTGG
CAGAGATTTC
TCTTACCADR
CTGATGACAG
ATCTCCAGTA
CCACTGCATT
CATTAGCTGC

ACABATTAGTGA

GTCAGCTGAA
TATGCACAGT
TGTGCAAAAC
TGACRACCCA
GCACTGCTTT
GAAATTGCCA
TGCTARAAGG
AAGCTGCCTG
GCTTCGTCTG
AGAAAGAGCT
CCARAGCTGA
GTCCACACGG
GGCGGACCTT
AACTGAAGGA
GCCGAAGTGG
TGATTTTGTT

ATGARGTAAC
AATTGTGACA
TGCAACTCTT
AAGAACCTGA
AACCTCCCCC
TCATGACAAT
GAAGACATCC
TATAAAGCTG
CCTGTTGCCA
CCARAACAGAG
TTCAAAGCAT
GTTTGCAGAA
AATGCTGCCA
GCCAAGTATA
ATGCTGTGAA
AARATGATGA
GARAGTAAGG

Bani HI - H ndHI

TGAATTTGCA
ARTCACTTCA
CGTGAAACCT
GAGAAATGAA
GATTGGTGAG
GAAGAGACAT
TTACTTTTAT
CTTTTACAGA
AAGCTCGATG
ACTCAAGTGT
GGGCAGTAGC
GTTTCCAAGT
TGGAGATC?G
TCTGTGAARA
AAACCTCTGT
GATGCCTGCT
ATGTTTGCAA

DX- 88 cDNA



TCT
TGG
- GAG
AGA
RSA: :

ttg
cag
gca
acc
gaa
caa
gtg
tat
gct
gcc
. gcc
aaa
gaa
gga
gaa
ttg
ttg
gct
cat
. act
ttc
t gt
cgt

TTC TGT GCT TTC AAG GCT GAC GAC GGT CCGTGCAGAGCTGCTC,&C;I%Q%(PG
TTC TTC AAC ATC TTC ACG CGA CAA TGC GAG GAG TTC ATC TAC
GGT AAC CAA AAC AGA TTC GAG TCT CTA GAG GAG TGT AAG AAG ATG TGT ACT
GAC 7 JUL 2006 79 TAA TAA GCT T EQ I D NG 65) Table 22:

(,GGS)4CGG : DX-88 gat gca cac aa agt tt gct cat c9g ttt aaa gat
gga C%Cé"aﬁ-n@(g 6@%“@?@% @Gﬁgﬁ%%%z‘ &%@Tﬁ?:%%t cag tat ctt
cag t graeLtdid cORBCERIATC ShoBtfoRRR TobdcotdPdhagedTcgba act gaa ttt
aaa aca tgt gtt gct gat gag tca gct gaa aat tgt gac aaa tca ctt cat

ottt AACHEATATE ABECAGILT, BEACHRGIGH THIBACHIC CAEATGETEhA ace tat ggt
at g Gk HRCHEC cebMa @it 3RATEARMRANGEECEAS: 29RcAAEg@a tgC ttc ttg

cac aaa gat gac aac cca aac ctc ccc cga titg gtg aga cca gag gtt gat
at g t GECHEAATI ARTCARFIARG AR TEGTCAT TJAGTEACCA ACTIEGAGAGA aaa tac tta

923 204 Qe RIPA0BnEALC ekl Bt koo, SSBgaRcEo CLE tho Lt

aaa agg aaa gct aca gaa tgc Caa ¢cC gat aaa gct
t gC CRGTETCRAITACCARGIENTS JACAGEECTT AACHHACRLA GEARJYGTERY gct tcg tct

goa ¢ Salela Falithadi PETRC SaIRR R, cregliReBRY 220 Tt gca’
gtt t CACTREUTAT aCgrescsd GARCCAGTEC CCTaacTIHC MEaGaggagaa tgec tgcec cat
2at cRachitA) Ao Than MR- AOLHEABRE iHbclfialEl L2a Cot cig
gaa . @GGGA@EAMCTTMGT @@GG@M@ QT@&QA@BIA mm@gp@t;g cct gct gac
cct tcatta at ttt aaa at aaa aac tat
gag g&& 5”8% Cg TcFanE’EC AT%‘ FaPT?gt gca aga agg
5 et Moo toan saoe e (3 35 5
gat g&%%?%ﬁ“%a%@‘g &gﬁGﬁ‘g FRRPCCHFT TATERACAT ¢ aga caa ga’?
gag ctrircétice@g TeegaGidar)¢acoagciar (eaatELr L agcAdhccggy Cta tta gtt

tac acc_aag aaa (gta ccc' caa %tg tca act
CTTTGCCGAG GAGGGTARAA AACTTGTTGC TGCAAGTCAA GCTGCCTTAG

GCTTAGGTGEG TTCTGGTGGET TCCGGTGGTT CTGGTGGATC CGGTGGTGAR
_ GCCTGTAACT TGCéAATTGT TAGAGGTCCA TGTATTGCTT TCTTCCCAAG

ATGGGCTTTC GATGCTGTTA AGGGTAAGTG TGITTTGTTC CCATATGGTG

GTTQTCAAGG TAACGGTAAC AAGTTCTACT CTGRAAAGGA ATGTAGAGAAR
- TACTGTGGTG TTCCA (SEQ ID NO:60)

Table 17 Amino acid sequence of the C-terminal
albumin-{GGS),GG-DX-890 fusion protein

DAHKSEVAHR FKDLGEENFK ALVLIAFAQY LOQCPFEDHV KLVNEVTEFA KTCVADESAE
NCDKSLHTLF GDKLCTVATL RETYGEMADC CAKOEPERNE CFLOHKDDNP NLPRLVRPEV
DVMCTAFHDN EETFLKKYLY ETARRHPYFY APELLFFAKR YKAAFTECCQ AADKAACLLP
KLDELRDEGK ASSAKQRLKC ASLOKFGERA FKAWAVARLS ORFPKAEFAE VSKLVIDLTK
VHTECCHGDL, LECADDRADL AKYICENQDS ISSKLKECCE KPLLEKSHCI AEVENDEMPA
DLPSLAADFV ESKDVCKNYA EAKDVFLGMF LYEYARRHPD YSVVLLLRLA KTYETTLEKC
CAAADPHECY AKVFDEFKPL VEEPONLIKQ NCELFEQLGE YKFONALLVR YTKKVPOVST
PTLVEVSRNL GKVGSKCCKH PEAKRMPCAE DYLSVVLNQL CVLHEKTPVS DRVTKCCTES
LVNRRPCFSA LEVDETYVPK EFNAETFTFH ADICTLSEKE RQIKKQTALV ELVKHKPKAT
KEQLKAVMDD FAAFVEKCCK ADDKETCFAE EGKKLVAASQ AALGLGGSGG SGGSGGSGGE
ACNLPIVRGP CIAFFPRWAF DAVKGKCVLF DYGGCQGNGN KFYSEKECREY CGVP

(SEQ ID NO:61)




cca act ctt gta gag gtc tca aga aac cta gga aaa gtg ggc agc aaa gt Jhgtzws
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 27 JUL 2006 so aaa acg cca gta agt gac
aga gtc acc aaa tgc tgc aca gaa tcc ttg gtg aac agg cga cca tgc ttt tca
gct ctg gaa gtc gat gaa aca tac gtt E'bc aaa gag ttt aat qct gaa aca ttc
acc ttc : Y seghey CthaNa 1af B mBhPAgRcIHNA caa atc aag aaa
caa act gg@Ac&&TgﬂG @& ggg gé}g aaa cac aag ccc aag gca aca aaa gag caa
ctg aaa gct gtt atg gat gat ttc gca gct ttt gta gag aag tgc t9c aag gct
gac gat a&3rgagTakls tg€ ttt gcc gag gag ggt aaa aaa ctt gtt gct gca agt
caa gct g t t t t t g cc ggt ggt tct ggt gga tcc
ggt ggt e 2t o ?%‘? 2 qrt eI fal o A QT e o o Tee
AGA GCT GCCTcCAG CCA. AGA GG JAC ARCASACTAFCIIIC ACG CGA CAA TGC GAG GAG
TTC ATC T C C..AGA TTC GAG TCT CTA GAG GAG
TGT AAG Aﬁ‘gc;ﬁc%% gé %é‘?sggﬁﬁéﬁ&% ) Table 23: AA sequence of

mai nre Pr atrei aATrentadentT ceTabbe @ dAHKSEVARRFKDL GEENFKALVLI AFAQY

- LQQCPFEDHVKLVNEVTEFAKTCVADESAE NCDKSLHTLEGDKL CTVATLRETYGEMADC
CAKQEPERNEGEL ERRDBNPIEPRIVRPE BRASTAFEBREEFLKKYL YEI ARRHPYFY

APEL L FFAKRYXKAARrE EEEXAMEKALEL ERc  dd-DRIJRDECKASHAIKIRIIKEASIEQIKFGERA

FKAVWAVARL SQRFPKAEFAEVSKLVTDLTK  VHTECCHGDL L ECADDRADL AKYI CENQDS

| SSKLKECCEKPL LEKSHCI AEVENDENMPA _ - DL PSL AADFVESKDVCKNYAEAKDVFLGVF

LYEYARRHPI?Y‘QWLF_IM‘%\WWE% HECYAKVFDEFKPLVEEPQNLI KQ
NCELFEQL GB2 s

ADI C-I-LSEK%%% Jﬁégr GA(IZ_'%'/EGLC\'{'KléﬁgKé AGA TGG TTC TITC 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 ARG ATG TGT ACT AGA GAC GGT
GGATCC |
GGTGGTTCCGETERTTCTEGTGET TCCGETGETGACGCTCACAAGTCCGAAGTCGCTCACCGGT

- TCAAGGACCTAGGTGAGGAAAACTTEARGGCTTTGGTCTTIGATCGCTTTCGCTCAATACTTGCA
ACAATGTCCATTCGAAGATCACGTCAAGTTGETCAACGAAGTTACCGAATTCGCTAAGACTTGT
 GTTGCTGACGAATCTGCTGARAACTGTGACARAGTCCTTGCACACCTTGTTCGGTGATAAGTTGT
GTACTGTTGCTACCTTGAGAGAAACCTACGGTGAAATGGCTGACTGTTGTGCTAAGCAAGAACT
AGRARGAAACGAATGTTTCTTGCAACACARGGACGACAACCCARACTTGCCAAGATTGGTTAGA
CCAGARAGTTGACGTCATGTGTACTGCTTTCCACGACARCGAAGARACCTTCTTGARGARGTACT
TGTACGAAATTGCTAGARGACACCCATACTTCTACGCTCCAGAATTGTTGTTCTTCGCTAAGAG
ATACAAGGCTGCTTTCACCGAATGTTGTCAAGCTGCTGATARGGCTGCTTGTTTGTTGCCARAG
TTGGATGAATTGAGAGACGAAGETAAGGCT TCTTCCGCTAAGCARAGATTGARGTGTGCTTCCT
TGCAARAGTTCGGTGARAGAGCTTTCAAGGCTTGGGCTGTCGCTAGATTGTCTCARAGATTCCC
ARAGGCTGAATTCGCTGAAGTTTCTAAGTTGGTTACTGACTTGACTAAGGTTCACACTGRAATGT

- TGTCACGGTGACTTGTTGGAATGTGCTGATGACAGAGCTGACTTGGCTAAGTACATCTGTGAAR
ACCAAGACTCTATCTCTTCCAAGTTGAAGGARTGTTGTGAAAAGCCATTGTTGGAARAGTCTCA
CTGTATTGCTGAAGTTGAAAACGATGAAATGCCAGCTGACTTGCCATCTTTGGCTGCTGACTTC
GTTGAATCTAAGGACGTTTGTAAGAACTACGCTGAAGCTAAGGACGTCTTCTTGGGTATGTTCT

| TGTACGAATACGCTAGAAGACACCCAGACTACTCCGTTGTCTTGTTGTTGAGATTGGCTAAGAC
CTACGAAACTACCTTGGAARAGTGTTGTGCTGCTGCTGACCCACACGARTGTTACGCTAAGGTT
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KEQLKAVNDDFAAFVEKCCKADDKETCFAE EGKKLVAASQAAL G GGSGGSGESEESGEEE
AVHSFCAFKADDGPCRAAHPRWFFNI FTRQ 2 7 JUL 2006 81

' KEQLKAVNDDFAAFVEKCCKADDKETCFAE  EGKKLVAASQAAL G GGSGGSGGSGGSGGE
AVHSFCAFKADDGPCRAAHPRWFFNI FTRQ CEEFI GNONRFESLEECKKMCTRD  (SEQ ED
NO 67) Table 25: Noff cassette of 0OXI with 2YGS linkers i |
GCGGCCGCCETGF%%E%ﬁﬁ$&ﬁA§€%%E%ﬁﬁ%mﬁﬂé RAGET AR CAGCAP AL QEE G AT Not |
- 61 ateaasegtiTERA0A1 H0a0.EEdeARLRSE T0E49060ARR2AaH0ARRG0 AtRRY0aaay
121 aaagact cat

ctatcgcaga taagacaatc aaccctcat G GCGCCt ccaa ccaccatccg Naxl
181 cé€ﬁé€§§5€mé% ﬁﬁ%ﬁiﬁ?ﬁ%ﬂ?&é&ﬁ?@%&F%G&aéaET@%ﬁi@Aﬁga8@@8@%@”&%?%&1111}
NG ) A 3R REAHL A GLeeARE BUE A U6 LRBIATeARRE0APPrIBBlAC Tt Ct

Afel ..
gctcgecttt 301 taagaggctt tttgaacact gcattgcacc cgacaaatca gccact aact

acgaggt caMTQGEGW&”@%W@B@TWﬁ%@TW@EﬁTG%Wt
agt gt gat agw-y Eﬂ%#m&&@%%% = RAeLATdi9cTRR88eridd b b PaR AT e 8 E - Ehal £ag0t C

t gt gcct act gcact'tat gcccggggtc ccgggaggag aaaaaacgag
ggct gggaaa‘Tcgac@@I@@aCTM@mﬂmsgtmm@m@grW@@gﬂ@m

oA o b B A0 cern Al r b ARAARAACHEAARN O %%f%%gggagt .

0CQg0ggyC adrACaC eI CCYACARETZENT YT ACERRHrA AR GATE GG CCTRATERERR GRA

Pt cat cgcod 3&%2@@&%@%%%%%%&%@%%%?%%@% 1592 123 4

mKWVFI v sl FLFSS 829 atg aag

2 7 JUL 2005

56 7 8 9(dfglip }2.83)14 15 |

tgg gott ttC atc gtc tcc att ttg ttc ttg ttc tcc tCt
Table 20: AA sequence of DX-88::HSA

EAMHSFCAFK
EECKKMCTRD
FAQYLQQCPF
VATLRETYGE
FHDNEETFLK
CLLPKLDELR
EFAEVSKLVT
ECCEKPLLEK
LGMFLYEYAR
FRPLVEEPQN
SRNLGKVGSK
CTESLVNRRE

TALVELVKHK

PTC

AAG

ADDGPCRAAH
GGSGGSGESE
EDHVKLVNEV
MADCCAKOEP
KYLYEIARRH
DEGKASSAKQ
DLTKVHTECC
SHCIAEVEND
RHPDYSVVLL
LIKQNCELFE
CCKHPEAKRM
CFSALEVDET
PKATKEH

PRWFFNIFTR

GSGGDAHKSE

TEFAKTCVAD
ERNECFLQHK
PYFYAPELLF
RLKCASLQKF
HGDLLECADD
EMPADLPSLA
LRLAKTYETT
QLGEYKFQNA
PCAEDYLSVV
YVPKEFNAET

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

(SEQ ID NO:64)

EGNONRFESL
ENFKALVLIA
HTLFGDKLCT
RPEVDVMCTA
ECCQAADKARA
ARLSQRFPKA
NQODSISSKLK
KNYAEAKDVE
HECYAKVEFDE
QVSTPTLVEV
TPVSDRVTEKC
SEXERQIKKQ

Table 21: DNA sequence of the C-terminal BamHI-H.indlII DX-88 cDNA

GGA TCC

TCT TTC
CCG TGC
BAC
TTC ATC
AMC AGA

ATG

GGT
TGT
AGA
ATC
TAC
TTC
TGT

GGT GARA
GCT
GCT
TTC
GGT
GAG‘

ACT

TTC
GCT
ACG
GGT
TCT
AGA

GCT
ARG
CAC
CGA
TGT
CTA

ATG CAC
GCT GAC
CCA AGA
CAA TGC
GAG GGT
GAG GAG

GAC

GAC GGT
TGG TTC
GAG GAG

AAC CAA

TGT AAG
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6 17 18 19 20 21 22 23 24 25 26 27 28 29 30 i AYSRSL D?'?BUEZ@SS

S 874 gct tac tct AGA TCT ttg gat aag aga ggt GGA TCC ggt ggt tccC

. BanHl .. 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 GGSGGSG

HKSEV 919 ggt ggt tct ggt .ggt tcc ggt ggt gac gct cac aag tcc

tc i 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 i AHRF KDL GE
K ATPA 882 §ct TACSBEGIRtY¥O ) gaC CTA G gag gaa. aac ttc aag gct

Agel .... Avrll ... 792432 vl 2 7 JUL 2W WD 03/066824
Y

3/ A36kB2: §85A-ALER468::6% &b 66 67 68 69 70 71 72 73 74 75 VLI AF
Q?C PFE 16583%0 ftg atc gct ttc gct caa. tac tth caa caa tgt
ttc g&&°t 98279373 %85 §I9EP- B8 IB4 85 88987860985 *BFHFRK L VN E

E F Ad&aTgd@54agalt CAG-CEG: aag; Idig 8Le ast §aa 1@kl gaeccgaacitc get aag
BrgBl .. 91 92 93 94 95 96 97 98 99 100 101 102 103 104 105 CV ADE
R N COBEXC3ILCHF Uogrqititiaydriggatgghat2ia gie §4d a8k F9t gac aag

ttg cakzl@6t184z 108 430 Jdd K2 gi1354d45dd 5160144182419 120 T

A
g

1
F

B —
oro

GDKLCT ATL E 1144 acc ttg tic ggt gat aag ttg tgt act gtt

acc ttgta§atyaac B=p rz2 €98 Azl apss et iR 7992 &2 ¢a830t2349932 133 134

TY Q.E. P c aLg.gct.gac tgt
gct az%gcjécggég %Epcaga%&}é{‘é: e %%cg%fggg%zggalﬁ%& ARV Y b TR

149 23@t BRcN &€ dad 9@aHCXt B4y Nd2 Rat 9223¥3qaddadtdgaast gecttc ttg
Ca5 SRR U0 BRI S AR SRR I g e 158 160
cca gamtgutggaty giar &g gt et aqpdt deiccaat gaa gag aca ttt ttg
.aaa aaa tag tta tat gaa att gec aga aga cat cct tac ttt tat
gece cecg gaa cte ctt tte ttt get aaa agg tat aaa get gct ttt
éca gaa tgt tgc caa gqt gct gat aaa gect gce tge ctg ttg cca
aag ctc gat gaa ctt cég gat gaa ggg aag gct tcg tct gece aaa
cag aga ctc aag tgt gcc agt ctc caa aaa ttt gga gaa aga get
ttc aaa gca tgg gca gta got cge ctg age cag aga ttt ccec aaa
' gct gag ttt gca gaa gtt tcc aag tta gtg aca gat ctt acc aaa
gtc éac acg gaa tgc tgce cat gga gat ctg ctt gaa tgt get gat
gac'agg gcg gac ctt gcoc aag tat atc tgt gaa aat caa gat tcg
atc teoe agt aaa ctg aag gaa tge tgt gaa aaa cct ctg ttg gaa
‘aaa tcc cac tgé att gcc gaa gtg gaa aat gat gag atg cct gct
gac ttg cect tca tta get gct gat ttt gtt gaa agt aag gat gtt
tgc aaa aac tat gct gag geca aag gat gtc ttc ctg ggc atg ttt
ttg tat gaa tat gca aga agg cat cct gat tac tct gte gtg ctg
ctg ctg aga étt geo aag aca tat gaa acc act cta gag aag tgc
;tgt gce gect gea gat cct cat gaa tge tat geoc zaa gtg tte gat
gaa ttt aama cct ctt gtg gaa gag cct cag aat tta étq aaa caa
aat tgt gag ctt ttt gag cag ctt gga gag tac aaa tte cag aaf
: gcg cta tta gtt cgt tac acc aag aaa gta cce caa gtg tcaract
cca act ctt gta gag gte teca aga aac cta gga aaa gtg ggc agc
aaa Lgt tgt aaa cat cct gaa gca aaa aga atg ccc tgt geca gaa

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




166 167 168 169 170 171 172 173 174 175 176 177 178 179 180 H D Ja'
LKKYLYEZ1l 1324 cac gac aac gaa gaa acc ttc ttg aag aAG TAC

gaa att Scal .... 181 182 183 184 185 186 187 188 189 190 191 192 193 194
195 ARRHPYFYAPELLFF 1389 gct aga aga cac -cca tac ttc tac
gct cca gaa ttg ft tt% ttc 196 197 1 199 200 201 202 203 204 205 206 207
208 209 210 RE3 d9F FFEBRET £K 2P E9G 9 SaRFagid &€ gct
gct ttc acccogamd ghct g‘ggcegagﬁa ggb 2d4 Qd£92i3c2é4g£§,5gt2é€g£tl7ga%18 219 220
221 222 223 224 225 D KA AC PKLD2LRD 1459 gat aag gct gct
tgt ttg ttFrdEadytt F{jcg%?aggﬁ ttFlj agh e PP62537E90839D - BBFH31 232 233

234 235 23cRHbt2382288c248: detCrkiAgsy Sy X=Q Bgk Ko& 48 ad5QUhgaa ggt
aag gct tct tcc gct aag caa aga ttg .aag tqt gct tcc 241 242 243 244 245 246

247 248 24@@?@29@25 t o8- z-m g55 919 3a@ FaG EaR ACF @A WA aFaA 1549

ttg caa aagd U a0B8qaga te 2 239 96t o84 Co9C+ 2061257 258 259
260 261 262 2%39264512652{266 67 68 2%8 %%gt c %2 P%( A FAEVS

1594 aga t93f t%19 £8&8 88 #3%¢ TadaggIigktazymaast @cgctgga%lt@tgcq G&2aP71 272

273 274 27 217:278.279 28Q 281 284285 Y TKVHT
ECCH7 %ﬁz‘% 006 WD 03] 06%24%PCI'$USO 03616 °- ngc.l{(S%%aa Qtéttga gtt act
gac ttg aciStasmigtgiiicant agst e gt §gt e J28ETa8TCe88IRa8I290 291 292

255 200 Sopuitpiperehc tl 0 GO I G B0 BABL K a0t ogt on

ttg "tq gaa tgt gct g gac aga ¢ 04 305
306 307 30B-BEEHA3GCTIECTIIRC 312 3E4 BES THC ITIC BAN YO Br¢ &S aA K E 1729

335 515 SISl W BE B 4F SRR | 2R

s HC | A &2 T4 GRG TcgtcmasmgAGcaGTt@m {3g:Gy ATCABGT t BCT CAEA GHC at t gct
gaa (SEQ ID NO:66)

Table 23: AA sequence of maﬁre protein encoded in Table 22

. DAHKSEVAHRFKDLGEENFKALVLIAFAQY
LQQCPFEDHVKLVNEVTEFAKTCVADESAE
NCDKSLHTLFGDKLCTVATLRETYGEMADC
CAKQEPERNECFLQHKDDNPNLPRLVRPEV
DVMCTAFHDNEETFLKKYLYEIARRHPYFY
APELLFFAKRYKAAFTECCQAADKAACLLP
KLDELRDEGKASSAKQRLKCASLQKFGERA
FKAWAVARLSQRFPKAEFAEVSKLVTDLTK

- VHTECCHGDLLECADDRADLAKYICENQDS
~ ISSKLKECCEKPLLEKSHCIAEVENDEMPA
- DLPSLAADFVESKDVCKNYAEAKDVFLGMF
LYEYARRHPDYSVVLLLRLAKTYETTLEKC
_CAAADPHECYAKVFDEFKPLVEEPQNLIKQ
NCELFEQLGEYKFQNALLVRYTKKVPQVST
PTLVEVSRNLGKVGSKCCKHPEAKRMPCAE
DYLSVVLNQLCVLHEKTPVSDRVTKCCTES
LVNRRPCFSALEVDETYVPKEFNAETFTFH
- ADICTLSEKERQIKKQTALVELVKRKPKAT
- KEQLKAVMDDFAAFVEKCCKADDKETCFAE
EGKKLVAASQAALGLGGSGGSGGSGGSGGE
- AMHSFCAFKADDGPCRAAHPRWFFNIFTRQ




331
A D

332

- gct
360
t gt
373
atg
386
tcc
399
act
412
gaa
425

gct

aag
374
ttc
387

gtt

acc
413

t gt
426

436 437
NALL
tac act
PQVS

DF WEQEKK@D@EAKFNEKO@@.@DKE&@#@C ttc gtt gaa tct aag gac

400 4

333 334 335 336 337 338 339 340 341 342 343 344 345 V E N

LPSLAA 1819 gtt gaa aac gat gaa atq cCA GCT Gac ttg cca tciJ ttg

Pvul i 346 347 348 349 35@1351 352 353 354 355 356 357 358 359
gtt

a t 365 366 367 368 369 370 371 372
3%6%%%@%5{&@%@%3&% 1909 aag gac gtc ttc ttg ggt

t t AMHEF OAFKARRGHORAMIPRWEFNIBTR@7 378 379 380 381 382 383 384 385
388EBBYGERUEGNPNRFESSERNCKKMCIRD R L A K T 1954 cac cca gac tac

gte tt tg . ttg aga ttg gct aag acc 391 392 393 394 395 396 397 398
0(%5@033&6’367504 405 YETTLEKCCAAADPH 1999 tac gaa

ttg gaa aag tgt tgt gct gct gct gac cca cac 406 407 408 409 410 411

41%8arld 35: 48641 4dsfetfel & pHIE2IGR0 with CxGSAnkerV F DE F K P L V E 2044
tag gct aag gtt ttc gat gaa ttc aag cca ttg gtc gaa 421 422 423 424

427 428 é@&cé&QcAg%laélg%ggt‘l§§b£§é&a&3§aa£a£’a&a&£alac$gtlé Kibbdackgl F E Q

2089 gaa cca caawmsac. I.TG

ATC Aag caa aac tgt gaa ttg ttc gaa caa Bcll ....
438 439 440 441 442 443 444 445 446 447 448 449 450 L GE Y KF Q
V R YT apEpadaget (ROgeptogirn Stmeaerdy 95895gast aafiogesast ¢ aﬁag gtt aga
451 48D ATFRATAt AL PSEIN EPAREHE A5G AC6 Ap FLACL° AE3°AE4°HEE K K V
T P TL V E V s 2179 aag aag gtc cca caa g%c 't CC Acc cca act tTG

Gt gaa gtc gl ac- cahEEHCTe caccgtta@@@a@@c?tté&ﬁté&&aé‘&@ dfbodktRe 473 474
475 476 477 478 479 4 0 Rabkki..GKV GS KCCKHPE 2224 Agdigac ttg
ggt aag gtc ggt tct aag tgt tgt aag cac cca gaa 481 482 483 484 485 486 487
488 489 490 491 4TRIAGIC AP AGHIT ATRERN- PP AgeDIFREoG Y SF':EQSGZEBg gct
g
aag aGA ATGC%’% %‘9 %& SEERTERE. (o R iR o) Kol i W a5 o GRS
03/066824 P S§ Q ttgcecaagac ttttttaaal TGCACccgac agatcaggtc tgtgectact
Bsgli..
481 atgcacttat gcccggggtc ccgggaggay saaaaacdag ggctgggaaa tgtcegtoga
541 ctttasacgc tccgggttag cagagtaGCA gggcttTClg ctttggaaat ttaggtgact
I Begl...oonn-.
!
601 tgttgasaaa graaaatttg ggctcagtaa tgCCActgca gTGEcttatc acgecadggac
1 . BstXI........
! PstlI
1
' 661 tgcgggagtg goggggdoaa acacaccege gataaagage gogatgaata taasagggag
721 ccaatgttac gtccegttat attggagttc ttcccataca aaCTTAAGag tccaattage
i Af1IT.
I
781 ttecatcgecca ataaamaaaac AAMSCTTaacc taattctaac aagecaaag
! HindIII {1/2)
|
! 1 2 3 4 5 & 7 8 ] 10 11 12z 13 14 15
l M K W v F I v 8 I L F L F S 5
B29 atg aag tgg gtt ttc atc gtc tecc att titg tte ttg tte tee tet
y )
1 16 17 18 1% 20 21 22 23 24 25 26 27 28 29 30
i A Y s R 5 L D K R G G s G G 5
874 gct tac tct AGA TCT ttg gat aag aga ggt GGA TCC ggt ggt tce
i BgllII.. BamHI. .
1 ;
1 31 32 33 34 35 38 37 38 39 40 41 42 43 44 45
1 G G s G G s G G D A H XK 8 E v
818 ggt ggt tet ggt ggt toe ggt ggt gac got cac aag tcc gaa gtco
|
1 46 47 48 49 50 51 52 53 54 55 56 57 58 55 60
! A H R F K D L G E E N F K A L
564 get CcAC CGG Ttc aag gal CTA GGt gag gaa aac ttc aag get ttg

1. AgeI.... AvrII...

792432 v1




-84- Bsm

_ .... 496 497 498 499 500 501 502 503 504 SOS 506 507 50§
NQLCVLHEKTPVSDR 2314 aac caa ttg tgt gtt ttg cac ga

cca GIC tot gat aga PshAl

ACc aaG T
526 5

aag GAA TTC Sall

554 555

cac got' GAT AT(§1t

o Ehodt

NAETFTEF

564 565' 56, 56

gaa.

$

CKAD 2584 atg ’55 ‘gat tta gct gct ttc gtt gaa aag tgt tgt aag gct gat
601 602, 603 604,605 606 §P7:608:609 630 Hliohl 648 1614064s D KE T C F A
EEGKKL V A 262%gab aag gaaracte tgt td¢c gctxgaa gaa gt aag aag ttg
gtc got 626° 617648 BI09E20aH2Lt GRR BRIBUIHGIE 682D t62+628°629 630 A S Q
AALGL GGS GGS G 2674

ggt ggt'too ggty® EYudpL L 1@%1
1L

2719 ggt

oC G ogf

1189

1234

1279

1324 -

1369
1414
I459
1594
1549

1554

121
T
ace

136
R
aga

151
P
cca

166

H
cac

181
A
gct

196
A
gct

211
D
gat

226
B
gaa

241
L
Etg

256
R
aga
27L
K

%a‘%ﬁc

Y
tac

137
N
aac

152
R
aga

167
D
gac

182
R
aga

197
K
aag

212
K
aag

227
G

ggt

242

o
caa

257
L
ttg

272
L

HAD.I

CTL S 2449 aac

% g&% 6

7th %CK

aga caa a t aag aag caa act gct ttg gtt gaa
576 577 578 5795804 58l ©B2sH881584 585 sav 46 HbeK #7 KpA ToK9E QL K A v

2539 gtc aag cdc ahg tcakaay g¥t dct Faad gda cha ftgPraa§ gét gtc 586 587
588 589 398 50RLSFE SYR2FPATEPEC 396 BYTIBOF B SHO I FPDBF AAF v EK C

b

Al VNI

595576’
aQ tl.thc

_ .... 511 512 513 514 515 516 517
518 519 520 521 522 523 524 52S VT KCCTESLVNRRPC 2359 gtC

t gaa tct ttg GIT AAC aga aga cca tgt
C 9 530 531 532 533 534 535 536 537 538
VDETYVPKEF 2404 ttc tct gct ttg gaa. GIC GAC gaa act tac gtt cca
541 542 543 58%-545 546 547 548 549 550 551 552 553
aa act ttc acc ttC
580 561 562 563

222494 gaa aag

2 573 574 575

[

tg 571

el

1035205189, PR Ao i T
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BSPEI.. Kpnl... Stop Stop Hndll1(2/2) 2764 tttatgattt ttattatta_T JUL 2005
at aagTTATA Aaaaaaat aa gt GTATACaa attttaaagt Psil ... BstZl171 282 '

- gactcttagg ttttaaaacg aaaattctta ttcttgagta a~:tctttcct gtaggtcagg 2884
ttgctttctc aggtatagca tgaggtcgct cttattgacc acacctctac cgGCATGCcg Sphl ..
2944 agcag@l gfdssshgcaaat cgec tccccatttc acccaattgt agat at gef/ps@fesdesagcaa
3004 tgagttgatg aatctcggtg tgtattttat gtcctcagag gacaacacct gttgtaatcg
3064 ttcttccaca cggat CGCGG CCGC Notlgy....... 2 7 JUL M 85 (SEQ ID NO. :68
69) Tabl ge36: MNgdrganseideqd th323@93<%th£ adX8A0CH hika@nd Cterm Ii nker
ready fior second DX890 1 GCGGCCGCcc gt aat gcggt at cgt gaaag cgaaaaaaaa

act aacagt a gatz8agRtatps st ko0 291 287 238 JACRGatssagigatygat 3gthgaaacagg
gggggagdaaa 299§0a aag % g%a A12® adagdct dat Rt a’ec%agé t aagacaat ¢
aaccct cat B4 LTIt &8 I°NEPF 93¢ agf8i°tc%ac°t S5h 85t *BAAGCGCTCg

- caccgttage aacgetiogafst SACIRAGER 105 LEEGEET10 11188 313 NapMiy 241
gaaagagctt gtgeaatiggg agt gacaapt oaaaggagce gaat acgtcot gctegceccttt 301

t aagaggctl129t t ttgaatactotguat b agc gegachaat CETgTTagddnaed aaxgaggt cac 361
-ggacacat at accaatagtt aaaaattaca tatactcFatl--atagcacagt agtgtgataa 421

at aaaagat t t1gGeangas f 1id 11 A3aC,TECARGCgas . a0at CA0GLE shghgectact  Bsgl ...
481 atgcactt at gcq;cggggtlg Cg0ggaggaggaagaaacygag gegct gggmaagtgtccgtgga 541
cttt aaacger4 Ccogg gt afhacagn et o\ tgg Gah tak§Gre cdct gfgaasd gttt aggt gact Bcgl
....... . 601 tgttgaaaaa gcaaaatttg ggctcagtaa t gCCAct gca 9TGCcttatc

acgccagjgac B§t3kl33?.i%§.3. 334 3 131’5 337 3%6(]2&?@%9@9 g @ggﬁgbdé%la acacacccgc
gat aaagagg, I o o ttac attggagttc
ttcccat .aggl aa : %ﬂ %gqaat tagc iﬁﬁxﬂ Qﬁ% <'téct(’:acat cgcgg at%aaaaaaac

AACCTTaacc taattct aac aagcaaag
1 346 347 348 349 350 351 352 353 354 355 356 357 358 359 360
! p F VvV B $ K D VvV € X N Y A E 1
1864 gac ttc gtt gaa tct aag gac gtt tgt aag aac tac get gaa goct

! 361 362 363 364 365 366 367 368 369 370 371 372 373 374 375
! K D v F L a M F L Y B Y A R R
190¢% aag gac gkbtc tte ttg ggt atg ttc ttg tac gaa tac gct aga aga

1 376 377 378 379 380 381 382 383 384 385 386 387 388 289 350
! H P D Y = v v L L L R L A K T
1954 ~cac cca gac tac tee gtt gte ttg ttg ttg aga ttg get aag acc

! 391 392 393 3894 395 386 397 398 399 400 401 402 403 404 405
! Y E T T L E K C c A A A D P H
1998 tac gaa act acc ttg gaa aag tgt tgt get get get gac cca cac

! 406 407 408 409 410 411 412 413 414 415 416 417 418 419 420
I E c Y A K v F D E F K P L v E
. 2044 gaa tgt tac get aag gtt tte gat gaa tte aag cca ttg gtc gaa

! 421 422 423 424 425 426 427 428 429 430 431 432 433 434 435
b E P Q N L I K Q N cC E L F E Q
20859 gaa cca caa aac tTG ATC Aag caa aac tgt gaa ttg ttc gaa caa
' BelI....

!

! :

v 436 437 438 439 440 441 442 443 444 445 446 447 448 449 450

! L G E b4 K F Q N A L L v R b4 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 5 T P T L v E v S
. 2178 aag aag gtc cca caa gtc tCC Acc ceca 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
o A K R M P cC A E D ¥ L ES) v v L
T 2289 gct aag aGA ATG Cca tgt gct gaa gat tac ttg tecc gtc gtt ttg




i Hiondlll (1/2) Signal

sequence

1234567891011"'9529&?
14-15 MKWV FI vSI LFLPSSB829 atg sag tgg gtt ttc atc gtc tcc
att ttg ttc ttg ttc tcc tct Signal sequence > DX- 890

---------------- 16 17 18 19 20 21 22 23 24 25 26 27 YSRSL
WO g } P63 A
DKREA 8 /0668& 874 gct tac tct AGA TCT ttg gat aag aga ga);a gcc tgt aac

ttg cca Bglll.. xbal (1/2) DX890 conti nued
R e -84 oo 31 32 33 34 35 36 37 38 39 40
41 42 4‘3 44 45 | VR®IPC| AFFPRWAF 919 att gtt age ggt cca tgt

att gct ttc tt496

g I A L

?.314"'ara'c cda ttg tgt Ytt ttg -cac-gaa aaG-ACc- ccﬁGG'ﬁ:?téthég aS@ 51 52 53 54 55
56 57 58 59 60 DAV KGKCVLFPY @®BIC964.gat gct gtt sag ggt sag
tgt gtt!ttg ttc CCAtat ggT Gx tgt Pfim ... 2WNI....Ndel .... DX890

CONti NUBA - - - -z oo oo oo oo e o 63 64 65 66 67
6860 7D 71 AT AL ML R PE B BE 08 can got aac oot
aac sag t2§§9 t agrct £dc gaR T8RP ASt @k RYartgasrT IXBAEL agntcbaugd --- > Li nker
76 77 78 7180 81 82 83 84 85 86 87 88 89
Sspimpperon sas s Sy gy 553,990 B T O
Eé 400.303:102, LE?G;LQ@T@% GSGGDA

90 YC'GVPGGS
99t tcc!ggt ggt2®t

E a %)é |531 S3EI
residue' G7g, 912, %ngf B gjpé@ KE

KSEVAHR ggt t aer1pgt ggt gac gct cac sag tcc gas gtc gct cAC
CGG Tt ct Agel ..
! 541 542 543 544 545 546 S47 S48 549 550 551 552 553 554 555
! N A E T F T F H A D I c T L )
2449 aac got gaa act ttc acc tte cac get GAT ATC tgt acc ttg tee

! EcoRV..

L]

! 556 557 558 559 560 561 562 563 564 5565 566 567 568 569 570

! E K E R Q I K K Q T A L v E L
2494 gaa aag gaa aga caa att aag aag caa act got ttg gtt gaa ttg

1

! 571 572 573 574 575 576 577 578 579 580 581 582 583 584 585

1 v K H K P K .4 T K E o L K A WV

- 2539 . gtc aag cac aag c¢ca aag gct act aag gaa caa ttg aag gct gte

1

f 586 587 588 589 590 591 592 593 594 595 596 537 598 559 600

f - M D D F A & F v E K C c K A B
2584 atg gat gat ttc get get tte gtt gaa aag tgt tgt aag get gat

1

' 601 602 603 604 605 606 607 608 603 610 611 612 613 614 615

! D K E T € F A E E G K K L v a
2629 gat aag gaa act tgt tte goet gaa gaa ggt aag aag ttg gtc get

1

! €16 617 618 619 620 621 622 623 624 625 626 627 €28 629 &30

1 A s Q A A L ] L G a s G G 5 G
2674 get tee caa get gCC TTA GGe tta ggt ggt tet ggt ggt tce ggt

! BgulisI. ..

1

! 631 632 £33 634 635 636 637 638

P G s G G 5 G G T
2719 ggt TCC GGA gat tec agt GGT ACC taa tAA GCTTa attcttatga

! BspEI. . KpnI. .. Stop Stop

! HindYII(2/2)

1
2764 tttatgattt ttattattaa ataagTTATA Aaaaaaataa gtGTATACaa attttaaagt

_! Psil... BstZl171

[l
2824 gactettagg ttttaaaacg aaaattetta ttettgagta actetttect gtaggtcagg

2884 ttgctttctc aggtatagea tgaggteget cttattgacce acacctctac cgGCATGCcyg

! ) SphI..

! .
2944 agcaaatgce tgcaaatcge tegccattte acccaattgt agatatgeota actccagcaa
3004 tgagttgatg aatgtcggtg tgtattttat gtcectcagayg gacaacacct gttgtaatceg

- 3064 ttcttecaca cggatlGCGE CCGC




106
F K
atc
135

cca
145
gtt
158
gct
171
gat
184
EC
197
N L
gtt
vV M
gac
TF
att
P E
aag
A A

107 108 109 110 IIl 112 113 114 115 116 117 118 119 120 K Dg %'5[ Baoh!
ALVLI Al1ll144 aag gaC CTA G& gag gas aac ttC aag gct ttg"g‘t7c g

gct  Avrll ... 121 122 123 124 125 126 i27 128 129 130 131 132 133 134
FAQYLQQCPFEDHYVK 1189 ttc gct caa tac ttg caa caa tgt

ttc gaa gat CAC GIC sag BngBl.. %36 137 138 139 140 141 142 143 144
146 1¥F14% Y%9%9%50°°*)L VN EV TEFAKT CV A D 1234 ttg gtC aac gaa
acc gas—ttc-got—sag—acttgt—gtt—got—gac—154+—-152 153454155156 157

159 160 161 162 16S 164 165 ESAENCDKSLHTLF G 1279 gas tct
gaa aac tgt gac sag tcc ttg cac acc ttg ttc qgt 166 167 168 169 170

172 113nid 26: Worl dakberth of phBB30E2vi@0 DKL CTVATL RETY GE 1324

sag ti)&@%tﬁ%}aﬂhtt&%liﬁk‘&r&i%fﬁﬂébc&ﬁﬁbﬂggl)taC ggt gas 181 182 183

185 1% MADCCAKQEDPERN
1369 196
Tos 190 280 SRESa3 9ritanst A0RsaRR 850 aha s 18R W0 el U1 ) 0

P RL;V 1414 ttc ttg caa cac aag gac gac aac cca aac ttg cca aga ttg
211 2126213t254aPitbagbbrgddd 2324 2RMIsRba ZRPPRBa@ 2fagiBaadR P E V D
C T A FDappRcIGBOCERaIega (Gagecghtc g%cb‘%aéG%cﬁc‘{”mcaaaca‘@f@fccﬁ Cc cac
aac géa 226 227 228 229 230 231 232 233 234"¥35-236 237 238 239 240 E
L K K'Y .Y 3ad - 2AG.T c gaa
gct aga 1l§éa e ?@fgé?gf%é AR EEEQ%CCT[ US03/ o3%%%§§£‘%§@&al

241 242 243 244 245 246 247 248 249 250 251 252 253 254 255 P Y F Y A
L L F F 2A1K cRadfagdiFdgtgreatdoacratcrabCogr@ogaara Pagatdigt taegedacettt t ¢ get
aga tac 3236 t259258 PBY2GGE 2GR PECD 6 PH 2 LB A ACITH ST 270 K

FTE C:%51(23ﬁa9§CEFi%'%ﬁ%ﬂatagtt aaaaattaca tatactctat atagcacagt agtgtgataa
421

ataaaaaatt gcecaagac ttttttaaal TECACccgac agatcaggte tgtgectact
1 BsgI...
' .
481 atgcacttat gececggggtce ccgggaggag aasaaacgag ggctgggaaa tgtcecegtaga
541 ctttaaacgc tccgggttag cagagtaGChA gggotiTCGg ctttggaaat ttraggtgact

601 tgttgaaaaa gcaaaatttg ggctcagtaa tgCCActgca gTGGettatc acgccaggac
i _ BetXI........
! . - ) . PBtI...

- 661 tgcgggagtg gogggageaa acacaccoge gataaagage gegatgaata taaaaggggy
721 ccaatgttac gtceccgttat attggagttc ttcccataca aaClTTAAGag tccaatitage
- AFITT.

781 ttecatcgcea ataaaaaaac AAGCTTaace taattctaac aagcaaag
HindITTI {1/2)

8ignal BEegUEeNCEe-~-——-— = =mm=mmo oo e — - -
1 2 3 4 5 G 7 .8 9 10 11 12 13 14 15
M K W v F I v 5 I L F L F 5] 5
829 atg aag tgg gtt tte atec gtc tee att ttg tte ttg ttc teec tet

1~ Es tew b e

Signal sequence--------—---—-—-—==«—=-= > DX-890------——-r——m---
16 17 18 1% 20 21 22 23 24 25 26 27 28 2% 30
A Y 5 R 5 L D K R E A cC N L P
B74 gct tac tet AGA TCT ttg gat aag aga gaa gcc tgt aac ttg cca
BglII.. :
Xbal...(1/2)

'
P

DX890 continued-----r-orrom oo e

3% 32 33 34 35 36 37 3B 35 40 41 42 43 44 45

I v R G P c I A F F e R W A F

919 att gtt aga ggt cca tgt att gct ttc tte cea aga tgg get tte



1594 aag gct g\ct ttc acc gaa. tgt tgt caa gct gct gat aa ct gct
E??é i?i 2123376 277 278 279 280 281 282 283 284 285 C LngP KgL BZéJJEEé&B -
' tqt ttg ttg cca aag ttg gat gaa ttg aga gac gaa t aa ct
286 287 288 289 290 291 292 293 294 295 296 297 298 299 308 89% A KgQgR L
KCAS LB‘%%@EGS 4’L684 tct tcc gct aag caa aga ttg aag tgdrE&bolgé tto caa

aag ttc 3 03 304 305 306 307 308 309 310 311 312 313 314 315 GER

aga ttg tct caa 316 317 318 319 3203a g g__g _____ gg _gct gtc get

RF P KAE FPB% sn ”k‘]eg' T 1724 aga; -
. Y 4 4 0. adazftes Cga dagsgClss0am ttCc gct gaa gtt
tct aag ttg gti ag 31333 33% 334 ¥351.336 337 3I38e33% 340 341 342 343 844
345 D L gksK YatHgdt Bt€ daghydo ddgledt gek88y gadclh ganctaTaddy Tt cac act gaa
tgt tgt cac ggt gac ttg ttg 346 347 348 349 I5E351--352 353 354 355 356 357
358 359 360 ECADDRADLAKYI CE 1§%?11'ga'a tgt gct gat gac aga

gct gacé ttg qct .aa tac atc tgf _gaa 361 362 363 364 365 366 367 368 369

80 ebnt {iueds ~- == So. - DAL D0 2. D0C. DO 4 - 370
371 372 373 375 3;%“6 DS leeS & Ked Ko E76€ @ E7K 7390R amc caa gac tct
atC TCl TCc aag tkg @aggaaitgt tmyt gaasaag Earle ..c. B76 377 378 379 380
381 382 3R3 384a 386 B38639887ac38R BBOtBOOct gap IR FEHE $2°A E V E N D

1954 cca ttg ttg gaa aag tct cac tgt att gct gaa gtt gaa_aac: t :
393 394 395 3%29%“%“@%’8“%99;;@%@& ““““ 03404 405 ot 89 Pl DL RS LA
A DFVE 1999 gaa a g£CA @GC §tggcca t@t tdgectsged gac ttc gtt gaa
Pvul | .. 105406 +40%q4QGc403 40qgdk]l dom 2O 438 ot kcdldtlddd Udt79gFl8 419 420 8 K
é)Ct Van;K N Y :[A Et:[A K45)1V4g 2044B¢¥¥H - gag gac gtt tgt aag aaC tac gct gaa

ag gac gtc ttc 2 423 424 425 426 427.428 429 430 431 432 433 434

! L il —_ - e ENAE- RS T AN A A O I 79

43t5 LGMF Lsylkgzvs@‘ RR ﬂApsp & 3989;t1t09 gé ifﬁt ol 164 L0 tac gaa tac
gct aga, aga cag C@a GAC 4 acp 439 487 #38s543% 440 441 w42r 448 444 445 446 447

448 449 4683 gV téclgdt $gtRgde AcKede ¥ad t¥cBaa gtc get cAC CGG Tte
. AgeTf....

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

K D L c) E E N F K A L v L I A

1144 aag gaC COTA GGt gag gaa aac ttc aag get ttg gtc ttg atc get
AvrII...

!
!
]
1

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 B D H v K

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

!
!
!
1

196 137 138 139 140 141 142 143 144 145 146 147 148 149 150
L \'4 N E v T E F A K T c v A D
1234 ttg gtc aac gaa gtt ace gaa ttc get aag act tgt gtt gect gac

! 151 152 153 154 155 156 157 158 159 160 161 162 163 164 165
t E ] A E N c D K 5 L H T L F G
1279 gaa tct get gaa aac tgt gac aag tec ttg cac acc ttg ttoc 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 get ace ttg aga gaa acc tac ggt gaa

! 181 182 183 1B4 185 186 187 188 189 190 191 192 153 134 195
! M A D c c A K ©Q E P E R N E c
13653 atg gct gac tgt tgt gct aag caa gaa cca gaa aga aac gaa tgt

H 196 197 198 199 200 201 202 203 204 205 206 207 208 209 210
! F L Q H K D D N P 1) L P R L v
1414 ttc thg caa cac aag gac gac aac cca aac ttg cca aga ttg gtt

1 211 212 213 214 215 216 217 218 21% 220 221 222 223 224 225
! R P B VvV B Vv M ¢ T A F H P N E
1459 aga cca gaa gtt gac gtc atg tgt act gct ttc cac gac aac gaa '

! 226 227 228 22% 230 231 232 233 234 235 236 237 238 239 240
! E T F L XK X ¥ L Y E I A R R BH
1504 gaa acc ttec ttg aag ahG TAC Ttg tac gaa att gcot aga aga cac



2134 tcc gtt gtc ttg ttg ttg aga ttg gct aag acc tac gaa act acc 257];{2 %@@6
- WD 03/ 066824 PCT/ US03/ 03616 -88- 451 452 453 454 455 456 457 458 9 b

462 463 464 465 LEKCCAAADPHECY A 2179 ttg gaa aag tgt tgt gct
gct gct gac cca cac gaa tgt tac gct 466 467 468 469 470 471 472 473 474
475 476 4%o ésfodeeddO 480 KV FDEFKPLVEEPQN BEéspaggtt ttc gat
gaa ttc aag cca ttg gtc gaa gaa cca caa aac 482 483 484 485 486 487 488
489 490 491 492 493 494 495 L | NCELFEQLGEY 2269 tTG ATC Aag

caa aac tgt gaa ttg ttc gaa caa tg gt gaa tac BCl1 .... 496 497 498 499
500501502503504505506503f 08°'509 510 KFQNALLVRYTKKVP

2314 agg t1C Ga@ ,a8%49Ckat$G $460201 baRigas 136 AGtzsaagsiang gbc cca 511 512
- 513 514 515 516 547 F18+51% 520 521 5221523 524 525K0N SXTP TL VE V S

R NL G 18359 ccaatacg:ttc tta@(‘gq&cccaceaa 4ty (e CratoRed PICAFCIPAGA aac ttg ggt
XCM -- Y oo 2/ 2) 526 527 % 8 %?% ; 0 3} P32 533 534 535
536 537 538 5@%552@ 2‘-‘°P< 2\;9G?$ i Rsﬁzﬁ 221{ ™ §4 % 349 gtc ggt tct
aag tgt aagg%g QCSC A Qa8 961 tég'%a o BeM gat 2dlg&d43cHb43 544 545 546
- 547 548 49 550 52 553 564 555 P CAEDYL Sv VLNQL C 2449 Cca
t gt gcti gaa gatriteae 27BRMCcEISQRTS @UT 208 G7aARE0CHEA %%2929(39?94 BW . 556 557 558
559 560 561 562 563 364 H65K568 587 568056 57 & |_‘-"t EKTPVSDRVT
K C 249853t 6f §8at? Yha*¥alhEL" €82 "EICH " gt Afa o &Acc aaG TG

PshAl ... .. ,e0"ahldss- 200 200 26Y ¥YBY 203 .204.295538k HeA2285739653do 575 576 577 578
579 580 581 58% 5&3 S84 685 RT E SkL ¥ NAR R PIC oS A LF 2539 tgt act
gaa tct tésy GEEtAAC agaamageacede tthd apg d-9f cactglac tiggcaapag tte .

! 301 302 303 304 305 306 307 308 305 310 311 312 313 314 315
! G E R A F K A W A v A R L s Q
1728 ggt gaa aga gct tte aag get tgg gect gte get aga ttg tct caa

! 316 317 318 2319 320 321 322 323 324 325 326 327 328 325 330
! R F P K. A E F A E v 5 K L v T
1774 aga ttc cca aag get gaa ttc get gaa gtt tet aag ttg gtt act

! 231 332 333 334 335 336 337 338 339 340 341 342 343 344 345
! 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

1 346 347 348 349 350 351 352 353 354 355 356 357 358 359 360
! E C A D D R A D L A K Y I cC E
1864 gaa tgt gct gat gac aga gct gac ttg got aag tac atc tgt gaa

! 361 362 363 364 365 366 367 368 369 370 371 372 373 374 375

! N o} D g I 5 S K L K E c c E K

1309 aac caa gac tct atC TCT TCc aag ttg aag gaa tgt tgt gaa aag
EarI....

376 377 378 379 380 381 382 383 384 385 386 387 388 385 390
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

i 391 392 193 394 395 396 397 398 399 400 401 402 403 404 405

! E M P A D L P s L A A . D F v E

19239 gaa atg cCA GCT Gac ttg cca tet ttg get gct gac ttc gtt gaa
Pvall. ..

406 407 408 405 410 411 412 413 414 415 416 417 418 419 420
s K D v c K N Y A E A K D v F
2044 tct aag gac gtt tgt aag aac tac get gaa gct aag gac gte tte

!- 421 422 423 424 425 426 427 428 429 430 431 432 433 434 435
1 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

t 436 437 438 439 440 441 442 443 444 445 446 447 448 449 450
! 8 v v L L L R L A K T ¥ E T T
-2134 tee gtt gtc ttg ttg ttg aga ttg gct aag acc tac gaa act acc




586 587 588 589 590 591 592 593 594 595 596 597 598 599 600 E V Q-F E \§ \é
PKEFNAET 2584 gaa GIC GAC gaa act tac gtt cca aag gaa ttc aag bc?ﬁ

gaa act Sall ... 601 602 603 604 605 606 607 608 609 610 611 612 613 614
615 FTFHADI CTLSEKER 2629 ttc acc ttc cac gct GAT ATC tgt

acc ttg t o SAges3fd Jaa aga EcoRV.. 61G 617 618 619 626 623 624
625 626 627 628 629 630 QI KKQTALVELVKH K£b26743}<§:%§6att aag

aag caa act gct ttg gtt gaa ttg gtc_aag cac aag 631 632 633 634 635 636 637
638 639 640 6311 832 Q43844502 B & 16‘4?.-9 Keb B Lk £:Vadd RD F - 2719 cca
aag gct act adg' g3 CAd Lt agy Oft RicCpalg gat gat dtoy 2 4 JUL 2006 89, i
646 GA7 S48 649,639 1. 855t08% 8R4 56032626 Gad 2a8cdidStacbedr A AF VE K C
CKADDKET 2764 gct gct ttc gtt gas aag tgt tgt aag agct gat gat aag
gaa actt i 66156627668 BEABEE66E BT 66876695670 €F11672°%73 674 675 CF

AEEGKKL ¥ AYA & QA 2809 tft Ftclgol gda das fqotlaaly aag ttg gtc get
gct tcc €4 géPIcTs §I BB BT & °‘é"8%t%§g°%§§ %gf 85686 667 685 689 690
AL ¢ L G G 31 GsS 2:Gde s35Cafs 498248 65 1bd A2t i @@t 2gggt tct ggt ggt

tcc ggt, ggt TCg GzA ggt ¢ BSU36L1 E..wnBSPEI . o69L 692 693 694 S G G T 2899

tcc ggot 6X9p AGEetaxa AadAc@CHakatglt ted tthy Fac Ipriaa, ttg Foprastdp Hindl 11 (2/ 2)
2932 ttltatgatt®cii-attattaa ataagTTATA Aaaaaaat aa gt GTATACaa atttt aaagt

Psil ... BstZlgl &9%&% 634 800 sbi 1sh3aBRGGs aARald-CLisid eid gagta
actctttcct gtaggtGagg 52xttgcttt ckc aggtvat agcak t gaggtcget cttattgacc
acacct ct a§4cgEaATeECera Sphbct 84 129 age agattgecadtgomasdacgee texccatttc

acccaatt gt agat atgcta actccagcaa
! 511 512 513 .514 515 516 517 518 519 520 521 522 523 524 525

! Q \' g T P T L v E v S8 R N L G
2359 caa gtc tCC Acc ceca act tTG Gtt gaa gtc TCT AGA aac ttg ggt
‘ b4+ 11 X (O XbaI... (2/2)

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 K R M

2404 aag gtc ggt tet aag tgt tgt aag cac cca gaa gct aag aGh ATG
BsmI....

t
1
!
!

541 542 543 544 545 546 547 548 549 550 551 552 553 554 555

) P c A B b Y L S v v L N Q L C

2449 Cea tgt got gaa gat tac ttg tee gtc gtt ttg aac caa ttg tgt
Bsml. .

. 556 557 558 559 560 561 562 563 564 565 566 567 568 569 570

v L H E K T B v s D R v T K c

- 2494 gtt ttyg cac gaa aaG ACc cca GTC tct gat aga gtC ACc aaG TGt
PshAL........ DraIil......

571 572 573 574 575 576 577 578 579 580 581 582 583 584 585
c T E 8 L v N R R P c F 5 A L
. 2538 tgt act gaa tct ttg GIT ARC aga aga cca tgt ttc tet get ttg

Hpal...

586 587 588 58% 590 551 592 583 594 595 596 597 598 599 600

B 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 60% 610 611 612 613 614 615

F T F H A D I C T L s E K E R

2629 tte ace ttc cac get GAT ATC tghk acce ttg tcc gaa aag gaa aga
: ECORV. .

616 617 618 619 620 621 622 623 624 625 526 527 628 629 630
Q I K K Q T A L v E L v K H K
2674 caa att aag aag caa act gct ttg gtt gaa ttg gtc aag cac aag

1 631 €32 633 634 635 636 537 638 63% 640 641 642 643 644 645
! P K A T K E Q L K A v M D D F
2718 cca aag get act aag gaa caa ttg aag geot gte atg gat gat ttc




3172 tgagttgatg aatctcggtg tgtattttat gtcctcagag gacaacacct gttgtf
3232 ttcttccaca cggat CGCGG CCGC Not |
DNA to insert at BspEl Xpnl

(SEQ

ID NO 70 & 71)
site for 28¥ encoding of DX-890 TCCGGAggta

gt ggt ggct ¢ cggt ggt§ag7 get tageagroce It ext atc 93¢ 6L GEYFST A58t gprat&rgcct
tttttccted ttgggcettd glc9dcgtica ¥ Aaggcaaktg &gt Bet Ptt X ccitakggeg

gt t gccagggq

tcccttaatg aGGT

with 2 x DX890

GCggccgce: 12 1 3434 !'Eagl Cggccg 2 2 3435 ! Kasl Ggcgcc 1 160 !Afel
1 193 ! Ndel GCCgae 617 253ﬂ 6"IE’ I\/FEV E!%:?c %514 234 5?535U|1 Z608°° 9%)'; ! Bsgi
1 450 ! Bcgl cann Q D %‘a 620 ! Pstl
CTGCAg 1 6381 AP %{T ttalg% Ffi Adh P?t é‘?? QEL | Bql I |
Agatct | B83% le NNNNnt gg 1 994 (SEQ | D NO. 74) quel CAtatq |
I BanHl antcc 1 k09282 doAgmk Accggt 1 1136 | Avrll Cct agg 1 1149
CACgtc 1 1225% ! Scak AGTact 1 1520 !‘Earl CTCTTCNnnn 1 1923 (SEQ I D NGO 75)
2899 tece ggt GGT ACC taa tAA GCTTa attcttatga
! KpnI... Stop Stop
1 Hindiir(z/2)
1
2932 tttatgattt ttattattaa ataagTTATA Aaaaaaataa gtGTATACaa attttaaagt
i PsiIl... BstZl7I
‘ 2992 gactcttaag ttttaaaacg aaaattctta ttettgagta actettteect gtaggteagg
"3052 ttgetttcte aggtatagea tgaggteget cttattgace acacctctac cgGCATGCCg
} Sphil..
!
3112 agcasatgec tgcaaatcge tccccatttc acccaattgt agatatgeta actccageaa
3172 tgagttgatg aatctcggtg tgtattttat gtcctcagag gacaacacct gttgtaatceg
ttcttoccaca cggatCGCGGE CCGC

3232

(SEQ.IDNO:70 & 71)

sEOER P
$equence

NotI.....,

t Sassat
AAz Sequence

Table 27: DNA to insert at BspEL/Kpnl site for 2" oncoding of DX-890

TCCGGAggta gtggtggcetce
Ccgtagecect tgeatcegect
Aaggcaaatg cgtecttttt
‘Aaattttata gcgagaaaga

aGGETACC (SEQ. ID NO:72)

Table 28:

t] cassett

DNA sequence has SEQ ID NO:78
AA Seguence has SEQ ID NO:79

.

DAM site,

I
!
!
! Enzymes that cut from 1 to 3 times.
1
|

INotI GCggccgc
!Eagl Cggccg
1Kasl Ggcgcc
iafel AGCgct
INael GCCggc
1NgoMIV Gecegge

* = DCM site, & = both
2 1
2 2
1 160
1 193
1 234
1 234

f pDB2300X3 with 2 x D

3434
3435

4

R4t g9en et tA%ﬁ‘tttﬁaé‘t ?%E?jab%aé@% 3Gt get FPgarFSt #et fygeg

{%g Zés) &}apéeﬁla&’@gvé\‘%

cggtggtgag gettgcaate ttectategt
ttttteccteg ttgggecttt gacgcegtcea
ccttacggeyg gttgecaggg caatggcaat
gtagccegtgag tattgeoggeyg teccttaata

?‘aﬁﬁL .

of. pDB2300X3
s SEQ ID NO 79 1
Enzymes thatsosut thf @it Lot Gad ddaNBR. aagbazy DAMgSE: lges OEMEI ¢, gdaot h | Not |

| By Bl




Tgatca 1 2270% ! Xcm CCANNN=nnnntgg 1 3 ;%
I'Bsml GAATGCN 1 2444 ! PshAl GACNNnngtc 1 2508 (SEQ I D NG ]7'
| ACwWNl CAGNNNctg 1 2513 !'Dralll CACNNNgtg 1 2329 !Hpal GITaac 1 2554
| Sal I Gcgac 1 2587 | EcoRV GATatc 193644 !BspEl Tccgga 1 2890 |PfIF1
GACNnngt ¢ 41, ,298Q..J Tthi 111 GACNnngtc 1,,2980 |Bau361 CCtnagg 1 2855

| PVUI | CAGctg 1 2006 ! Bel |
| D NO 76)

'(B_/IA_\A?;(G:S%' g‘j::agc& gﬁ%@% lr(KBE)nll :CBBS'EI;ACC 1§EB3OQ§EQ!DB§\&6273-5TA'[ aa 1 3143 !BstZl?l
+ I G 620
--------- 1PstI-CTGERg --------------4----g36---- 1 GCGGECCGECcc gt aat gcggt

at cgt gaaagrfogadaas@aa act aacagta gataagacag i Notl .... 61 atagacagat
.agagat ggaéﬂiﬁd 8T8y gggggagaaa dgggg¥daaglfyaaggaaag 121 aaagact cat

ct at cgcag&PH-aaddtit ¢ aaccctcat G aa_ccaccatccg Narl ... 181
cact agggacPeACSEETEstaccygt t age dacgcitgadSERABARAEPa act Gcooat  Afel ..
NgOM V 24;1::@%9%&0“ gt gcaat ggg ;agt gtfcaatt caaaggagcc gaatacgt ct
gctcgect thxger gE,taagaggctt tttgaqcacgug; attgcacc cgacaaat ca gccact aact
acgaggt cacavr3bkcggacacat at accaatagttiaaaaattaca tatactctat atagcacagt
agt gt gat aaemg#? kaagtraaaaatt ttgccaagacitasttttaaaC TGCACccgac agat caggtc

t gt gcct actscaBsifiract, . 481 atgcacttat gesx®ggggt c ccgggaggag aaaaaacgag
ggct gggaadedrgt ccgtgigen 541 cttt aaacge 1tascgd§EQAR NAgagt aGCA gggcett TCG

cttt ggaaat®™raggeesct Begl ...... i .. 2601 tgttgaaaaa gcaaaatttg ggctcagtaa
t gCCAct gcaBYgFEttat ¢ acgccaggac ‘Est 227°%, | Btdrer -
1XemI CCANNNNNnnnntgg 1 2366  (SEQ 0:76)
!BamI GAATGCN 1 2444 :
1PshAT GACNNnRgtc 1 2508 (SEQID NO:77)
1AlwWNI CAGNNHctg 1 2513
IDralIll CACHNNNgty 1 2529
!'Hpal GTTaac 1 2554
18all Gtcgac 1 2587
|BEcoRV GATatc I 2644
IBspEL Tcegga i 2850
IPL1FI GACNunngtc 1 25890
- 1Tthllll GACNnngtc 1 2980
1Bsu3el CCtnagy 1 2855
lAcec65l ‘Ggtacc 1 30981
'KpnI GGTACc 1 3091
!Peil TTAtaa 1 3143
IBstZ171 GTAtac 1 3160
!8phI GCATGe 1 3280
e e e A, e e - ———————— — — —— —
1 GCGGCCGCece gtaatgcggt atcgtgaaag cgaaaaaaaa actaacagta gataagacag
! NotI....
!
6l atagacagat agagatggac gagaaacagyg gggygagaia aggggaaiaayg agaaggaaag
121 aaagactcat ctategeaga taagacaatc aacectcatG GCGCCtccaa ccaccatceg
! Narl...
!
181 cactagggac caAGCGECTcg caccgttage aacgcttgac tcacaaacca actGCCGGCL
! Afel.. NgoMIV
241 gaaagagchtt gtgcaatggg agtgecaatt caaaggagec gaatacgtet goctcogecttt.
301 taagaggctt tttgaacact gcattgcacc cgacaaatca gecactaact acgaggtcac
361 ggacacatat accaatagtt aaaaattaca tatactctat atagcacagt agtgtgataa
421 ataaaaaatt ttgccaagac ttttttaasal TGCACccgac agatcaggtc tgtgoctact
t BsgI... ‘
481 atgcacttat gcccocggggtc cogggaggag aaaaaacgag ggctgggaaa tgtecogtgga
541 ctttaaacge tcecgggttag cagagtaGCh gggettTCGg ctttggaaat ttaggtgact
! Begl.........
601 tgttgaaaaa gcaaaatttg ggctcagtaa tgCCActyca gTGGcttatc acgccaggac
! BstXI........
! PStI
661 tgcgggagtg gogggggoaa acacaccogc gataaagagc gogatgaata taaaaggggyg’
721 ccaatgttac gteccgttat attggagttc ttccecataca aaCTTAAGag tccaattage

Af1IT.




Far b e

661 tgcgggagtg gcgggggcaa acacacccgc gat aaagagc gcgat gaata taaaaggqp? &&%
ccaatgttac gtcccgttat attggagttc ttcccataca aaCTTAAGag tccaattagc Pf

7 JUL 2006 WO 03/066824 PCT[US03/03616 Aflll. 781 ttcatcgcca at aaaaaaac
AACCTTaacc taattctaac aagcaaag Hindlll (1/2) Signal sequence

------- R I R 123456789&?&& 21415 mMmKw
VFI vS fnﬁmﬁmftF S S 829 atg aag t9g gtt ttc atc gtc céé%t ttg ttc ttg
ttc tcc tct signal sequence --------------o--n > DX890, first instance 16
17 18 19 20 21 22 23 24 25 26 27 28729 30 AY S 1z SLDKREACNLP
874 gct tac tct AGA TCT ttg gat sag age gaa gcc tﬁ?‘ﬁac ttg cca Bglll.. 31
32 33 34 35 38 3738, 39404k SRcARald Alredeadt Reddelal | AF FPRWAF
919 att, gtt aga ggt cca tgt atfi@getr tiettc cca aga tgg gct ttc 46 47 48 49
50 51 52 53 54 55 56 57 58 59 60 D A VK G K CVLFPYGGC 964 gat

gct gtt! sag gg%tlg%ig gt t-ttg ttc-CgE--~ gr-&&-tgt-Pfrm .........
Ndel .... 61 62'63 5466567%8 w09 0 ‘?117‘2;713 7405 O ENGNKFYSE

KE CR Eazslooﬁ caq eg@tg&aﬁicggi a8e t@@qatu&gt@& Lt t&aacéacgtgaa tgt aga gaa

---- DX890#1 -----° ST-IIL IS 0 inker S--i--o-onoolo 76 77 78 79 80
81 82 83 84 8%i8fm187eBndO-00 --y-- G—G V- -P>O e, Gt Gs8 BsGBeG-2054 tac tgt
gt gtv cca ggﬂGGGA F@Ciggtzggﬁlté% gt2ggﬁ5tdﬁ 2RafH 20 --- Linker
e > koo B : @ LE--oU ) ”i%g 93,94 95 96 97 98
99 100 101 102’°i0"§ 1‘6‘1 SN baﬁgA"gﬁ ?f‘ s"°|§ #°I099 ggt tcc ggt

ggt gac, gct cac aag tcc gaa gtc gct cAC CGG Ttc Agel
! 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45
! I v R G P C I A F F P R W A F
9ig att gtt aga ggt cca tgt att gect tte ttc ceca aga tgg get tte
I :
! 46 47 48 49 50 K1 52 B3 54 55 56 57 58 59 60
! D A v K G K c v L F P Y G G C
964 gat gct gtt aag ggt aag tgbt gtt ttg ttc CCA tat ggT GGt tgt
PEIMI....... ..
NdeI....

61 62 63 64 65 66 7 68 €9 70 TiI T2 T3 74 75
o] G N G N X F b4 8 E K E C R E
1009 caa ggt aac ggt aac aag tte tac tet gaa aag gaa tgt aga gaa

— v e b e

----DX890#1------ P e T Linker «-e-snec-—ccu----

76 77 78 7% 80 81 82 83 84 85 86 B7 88 895 90

A 4 c G v P G G S G G 5 G G s G

1054 tac tgt ggt gtt cca ggt GGA TCC ggt ggt tec ggt ggt tect ggt
RamHI. .

e e e

--- Linker =~-» -r---c-cona-n- rHA gene ----until coden 67% -->
91 92 93 94 95 96 97 98 99 100 101 102 103 104 105
G 8 e} e} b A H K s E v A H R F
1098 ggt tec ggt ggt gac get cac aag tcc gaa gte get ¢AC CGG Tte
Agel....

- e mam ot e

106 107 108 109 110 111 112 1313 114 115 116 117 1i8 119 120

K b L G E E N F K a L V' L I A
1144 aag gaC CTA GGt gag gaa aac ttc aag get ttg gte ttg atc get
: 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 B D H A4 K
1189 ttc gct caa tac ttg caa caa tgt cca ttc.gaa gat cac gte aag

! 136 137 138 13% 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 gect aag act tgt gtt gct gac

! 151 152 153 154 155 156 157 158 159 160 161 162 163 164 165
1 E 8 A E N c D K 8 L H T L F G
1279 gaa tet get gaa aac tgt gac aag tec Ltg cac acc tig tic ggt

! 166 167 168 169 170 171 172 173 174 175 176 177 178 179 180
1 D K L c T ¥ A T L R E T Y G E




106
F K
atc
135
cca
148
gaa
161
aac
174

gaa
194

gaa cc

207
gac
220
gac
233
ttc
246
cca
259
A A
272

10? 108 109 110 111 112 113 114 11S 116 117 118 119 120 K D "'E %ﬂ(ﬁ
ALVLI Al1ll44 aag gaC CTA G& gag gas aac ttc aag gct ttg - Jf'
gct  Avrll ... 121 122 123 124 125 126 127 128 129 130 131 132 133 134
FAQYLQQCPFEDHVYVK 1189 ttc gct caa tac ttg caa caa tgt
ttc.g c gtc aag 136 137 138 139 140 141 14 45 146 147
149 1%@&@%@8‘& EVTEFAKTCVAD 1234 ttg Qé&ggsc}/g;%ségtt acc
ttc gct aag act tgt gtt gct gacgd5l 152 153 154 155 156 157 158 159 160
162 163 164. 185 of Qefadt DeCoR KoStho Hol daaFad® eak24 gaa tct got gas
tgt, gac sg’ ttcg Fé‘cac a%‘z: tg ttc %gtg 166 167 168 169 170 171 172 173
175 176 1131 hag 3133’9151;8{)35 DeaK187 Cad 1¥9 A9T W1RE IP3yiy B5 JUL 2006 WO

03/ 066824 PCT[ MS03/ 03616° - 92- A 328 gat &HagPtt tgfgﬁac %%ttc ct acc ttg -aga

acc ¥%é ggfIFsh 93Fsaet 1By 9183248421 852 1958 191 192 193

195 MA DL GAHK QER EReh EoC-1363sak9 46t @ased ¢io tgt gct aag Caa
a gaa agag aac @ra d gtx 196 3975198 199 200 201k 202 203 204 205 206
208 209 2X@c thgled ddcKadg frd\odr Mad dea Rak t¥gleth4adat ttd g8 caa cac aag gac

aaé cca aac ttg cca aga ttg gtt 211 212 213 214 2%54 216 217 218 219
221 222 223 2%25214?‘35 B2 VIME TIR BAEPD KE 1459 aga cca gaa gtt
gtc alg t% aa&:ta % tht accg& Q? 88 GclaRt xi%ﬁca%ZJaGZZ& 3£ 230 231 232
234 235 2 237 238 23 TFLKKYLYEI ARRHI1504 gaa acc
ttg aag aagama 123g22sag3ogazt ae2 zg@tzaagma@& z:adczsazw 24D 243 244 245
247 248 24§ 230 751 1p5X 258 254 255Y p By K FEX L F F A KR Y 1549
tac 11% t #2RE aGadrd £ 1Y TEELE g%rtt "t *%9a°% 8¢° 256 257 258

26Q 261 264,263 2045459265 297 246343620244 23‘3 #5265 Iss? CCQAADK
1594 aag gef gct dtoyace gma kgt utgh caa get xmctkgak amg gct get  ~271
273 2946 2Hmal2itg XE7tRX78c2F6r 289 t281tA8X 28T FB4agxByIa tac

i 256 257 258 259 260 261 262 263 264 265 266 267 268 263 270
1 K A A ) T E c C Q A A D K A A
1554 aag gct gect tte acc gaa tgt tgt caa gct gct gat aag gct gct

! 271 272 273 274 275 276 277 278 279 280 281 282 283 284 285
| ¢ L L ® X L p 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 XK Q@ R L K C A 2] L Q K F
1684 tct tcc get aag caa aga ttg aag tgt got teoc ttg caa aag tte

! 301 302 303 304 305 306 307 308 309 310 311 312 313 314 315
! G E R A F X A W A v A R L s Q
1729 ggt gaa aga gct ttc aag get tgg get gte get aga ttg tct caa

! 316 317 318 319 320 321 322 323 324 325 326 327 328 32% 330
! R F P K A E F- A E v b3} K L v T
1774 aga ttc cca aag dct gaa ttc gct gaa gtt tct aag ttg gtt act

! 331 2332 333 334 335 336 337 338 339 340 341 342 343 344 345
! b L T K V H T E c C H G D L L
18195 gac ttg act aag gtt cac act gaa tgt tgt cac ggt gac ttg trg

L 346 347 348 349 350 351 352 353 354 355 356 357 358 359 360
! E c A i3] D R A D L A K Y I c E
1864 gaa tgt gect gat gac aga get gac ttg get aag tac atc tgt gaa

! 361 362 363 364 365 366 367 368 369 370 371 372 373 374 375
! N Q D 5 I 5 S K L K E c C E K
18089 aac caa gac tct atc tct tce 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 cC I A B A E N D
1954 cca ttg ttg gaa aag tet cac tgt att get gaa gtt gaa aac gat

! 391 392 393 394 395 396 397 398 399 400 401 402 403 404 405
! ‘B M P A D L P s L A A D F v E
1999 gaa atg cca‘gct gac ttg cca tct ttg get get gac tte gttt gaa




CL
gac
299
t gt
312
gct
325
gct
338
act
351
gaa
364
E K
377
A E
gat
L P
ttc
410

LPXLDELRDEGKAI1639 tgt ttg ttg cca aag ttg gat gagg.ég?%
gaa ggt aag gct 286 287 288 289 290 291 292 293 294 295 296 §

300 s SAKQRLKCASLQKF 1684 tct tcc gct aag caa aga ttg aag
gct tcc ttg caa aag ttc 301 302 303 304 305 306 307 308 309 310 311
313 3o dnes2 ERAFKAWAVARL S Q1729 g0t p@pasidgski@Ct ttc aag
tgg gct gtc gct aga ttg tct caa 316 317 318 319 320 321 322 323 324
326 327 328 329 330 R F PKAEFAEV SKLVT1774 aga ttc cca aag
gaa ttc gct gaa gtt tct aag ttg ﬁft act 331 332 333 334 335 336 327
339 340 341,342 343 0%4511 340 2B lad 4K Vb (6B feteds 2d L 1819 gac ttg
aag gtt cag agt gaa d gtet gk CRC @0t agae ttag t¥ g p 346 37 348 349 350
352 363 3%4t 325 RR6t35TgE358; 350 t36Qct Hak gat[2dd FrcAgfd EtcA K Y | C B 1864

t gtt gct gat gac aga gct gac ttg gct aag tac atc tgt gag 361 362 363
365 366 3671368 43!694%79253?f16 272487323720 AR YD'E s SKLKECC

1909 _aac cda ) 0-a8c 'g_;g;t gaa aag 376
378 37§ 3%%9§§ %‘@2""'3985';93531" §8S%§§%gt bl gt it B PR L
V E N D 193¢ ©6audst fpst b4p g0 280Q@43 Gl cas 44gt446!'[ tageto ga@ gtt gaa aac

391 392 3@3 394 B95. 396 397 BI8L399 430 401 YUOE 408 4D4 405 R mP AD"
S L M3 DURC\SE IGOYFIaEe 5EY 28 E YA JAE 1T T # 8%t £fY gct qct gac

tt 2 7.7 0 Toge 06 407 408 409
9111 212 af "% %E %flg%gié 35?% é%%[ig;m %%KJI% %f?%lffN YAEAKDYV

F 2044 tei7s0a0tgagzalidg t4H tqagenget tgac ggetccga@cggeta amgtgraectgtc ttC 421 422

423
HP

L A

o0 o g 4

4241 425 426 427 428 429 430 431 432 433 434 435 GMFLYEYARR

D Y' 2089 t‘*t ?t“%@t go eg0 t“fb (97@&%44}5 ‘%5 477gépaaéégé At cca gac tac
éli%l zﬂ:4§aa4% %? §5cté g a ﬁcéé%aé‘@gc svVLLLR
291 c& gft gtc ttg ttg ttg aga ttg gct aag acc tac gaa

act acc 481 482 483 484 485 486 487 488 489 490 491 492 493 494 495

1 L I K Q N c E L ¥ E Q L G E Y
2269 ttg atc aag caa aac tgt gaa ttg tte 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 A% R Y T K K v 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 B v 5 R N L G
2359 caa gtc tce acc cca act thg gtt gaa gtc tet aga aac ttg ggt

' 526 527 528 529 S30 531 532 533 534 535 536 537 538 539 540
S K Vv G 8 K c C K H P E A K R M
2404 aag gte ggt tet 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
1 P C A E D Y L S v v L N o] L c
2449 cca tgt got 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 C
2494 gtt ttg cac gaa aag acc cca gte teot gat aga gte acc aag tgt

- 571 572 573 574 575 576 577 578 579 580 581 582 583 584 585
ot c T B 5] L vV N R R P C F 8 A L
2539 tgt act gaa tct ttg gtt aac aga aga cca tgt tte tct gct teg

! 586 587 588 589 590 591 592 593 594 595 596 597 528 599 600
! E v D E T Y v o K E F W A E T
2584 gaa gtc gac gaa act tac gtt cca aag gaa ttc aac gct gaa act

! 601 602 €03 604 6505 606 607 608 609 610 611 £12 613 614 615
! F T F H A D I C T L s E K E R
2629 tte ace tte cac got gat atc tgt acc ttg tce gaa aag gaa aga

! 516 617 618 619 620 821 622 623 624 623 626 627 628 629 630
- 6] I K K Q T A L v E L v K H X
2674 caa att aag aag caa act gct ttg gtt gaa ttg gte aag cac aayg




451
A D
tac
D E
gaa
495
gaa
508
gtt
521
act
534
tct
547
t gt
560

2494 gtt tig cac gaa pag. ace Cea g

573
F S
586
P K
gaa
HA
gaa
620
gaa

452 453 454 455 456 457 458 459 460 461 462 463 464 465 L E Ié?’i:ﬁ Poadls
PHECY A 2179 ttg gaa aag tgt tgt gct gct gct gac cca cac Lt
gct 466 467 468 469 470 471 472 473 474 475 476 477 478 479 480 K V F
FKPLVEESPpPQN?2224 aag gtt Mc gat gaa ttc aag cca ttg gtc gaa
cca caa aac &81:48&:483 éé?s% 58§3 486, 484 488,483,490 491,492 493 494
Ll KQNCEL#F BQ+ GE y 2869, ttg akc gagncaa aac tg gaa ttg ttc
caa ttg:gyt gaa 4wCgctd96 4&794&851#999; 280 £0b:bl2s03 §04:605 506 507
509 516 K F NAL LVRYTKKV P 2314 aag ttc caa aac gct ttg ttg
aga ta¢ act \?té‘”cé%" 5’511f555f23 5%3 551455513575% §576608 519 520
522 523,524 g%@ ttc 1L VEY LG 2356 cada gfC tcc acc cca
ttg gtt ‘gaa P f‘?% Yot §§% 95273 5F8°59¢ $50°831 532 533
535 536 537 538 55396954954 KsoV 66 %S"J(s@e GsK dio R7E A2 6-R M.2494 aag gtc ggt
aag tgt tgt aag cac xca: ga@ get magxaga atvg a54%k 542 543 H44 545 546
548 549 2860 581 §B29B5358k 5HE aaP a@y Atf dbc Yok dStvee ¢aalNg@ L C 2449 cca
gct gaél gat tac ttg tcc gtc gtt ttg aac caa ttg tgt 556 557 558 559
61 56¢ 563 564 B60.A0, SR SR B P L Ll B KT BVR DR VT KC
T CE° gat 4 € B30Iyt - 571 572
574 575 2596 54¢ Pré8aca 7584 §§tlt5:8%g€>%§t 5,%4 g@gi_jthrC-E E&rSgke VN RRPC
A L 2539 tgt aetsgaa tct ttg gtt aac aga aga cca tmpeti.c tct gct ttg
587 588 589 590 591 592 593 594 595 596 597 598 599 600 EVDETYYV

EFNAET 2584 aa gtc FRCOBEY! A %ﬁ dtt>e aaC gct

act 601 602 §03°H0% 605 g‘b?g%égeé 53%36061" ’5 4615 F T
D1 C TaobssS Bk faeRuckb2l ggtcggtcgag e Gae aggtctgactcta;t@ Lt e ttg tcc
aag gaa aga 616 617 618 619 620 621 622 623 624 625 626 627 628 629

Q1 KK QT R6L707 WEL70¢ KLH7K 26741%das aut Raglaagsecae ant gOt ttg gtt
ttg gt(':zg4a4g cgfgc dag. &% JU ®00% B4 P R W A F D A V

cct¥tge ate gec ttt ttt cet cgt tgg gec ttt gac goe gtc

T

t 721 722 723 724 725 726 727 728 729 730 731 732 733 734 735
! K G K C v L F P Y G G c Q G N
2988 aaa gge aaa tge gbte ctt ttt cet tac ggc ggt tge cag ggc aat

! 736 737 738 739 740 741 742 743 744 745 746 747 748 749 T50
! G N K F Y s E K E c R E Y cC G
3034 ggc aat =aaa ttt tat age gag aaa gag tgc cgt gag tat tge gge

r 751 752
! v P . .
3079 gtc cect taa taa GGT ACC taa tAA GCTTa attcttatga
! Kpnri--. Stop Stop
! ‘ HindIIT{2/2}

3118 tttatgattt ttattattaa ataagTTATA Aaaaaaataz gtGTATACaa attttaaagt
! Psil... BstZl7I

3178 gactcttagg ttttaaaacg aaaattctta ttcttgagta actctttect gtaggtcagg
3238 ttgetttectc aggtatagea tgaggtcget cttattgace acacctcotac cgGCATGCog
!
! SphT..

3298 agcaaatgcc tgcaaatcge tccoeccattte acccaattgt agatatgceta actccageaa
3358 tgagttgatg aatctcggtg tgtattttat gtectcagag gacaacacct gttgtaatcg
3418 ttcttecaca cggatCGCGE CCEC

! NotI......

(SEQ. ID NO:78 & 79).
~ Table29: AA sequence of DX890::(GGSHGG::HA::(GGS)AGG::DX890

EACNLPIVRG PCIAFFPRWA FDAVKGKCVL FPYGGCQGNG NKFYSEKECR
EYCGVPGGSG GSGGSGGSGG DAHKSEVAHR FKDLGEENFK ALVLIAFAQY




61-1 632 613 634 635 636 637 638 G39 640 641 642 643 644 (A5 P ; ng}E’sQ
LKAV MDDF 2719 cca aag gct act aag gaa caa ttg aag gct gtc’ d

gat ttc 646 647 648 649 650 651 652 653 654 655 656 6S7 658 659 660 A A F
VEKCCKADDKET 2764 gct gct ,ttc gtt gaa aag tgt tgt aag qct gat
gat aag gaa act 6Gl 662 66 6 672 673 674 675
CFAE EL@9§?$?Q?“¢%&YHE§%%F%\4¥8§3E%§é ﬁ?%Kéﬁﬁ%%§ § gégmgé aag aag ttg gtc
gct gct teeTec@nt JAKQKERERNE - CPLOEKDDNP- NEPREVRPEV DVMCTAFHDN- - > 677
678 679 680 681 682 683 684 685 686 687 688 689 690 AL GL GG S G GS G

G S G G 2853 HEE T ATABREFYRY JREGGT St TH0RF o149 EEPEGECGEE Tee GA ggt
ESU36I .. x1Beffcbeck A%r&BR{sEeCcONhenerdi relwavARLY QrEPEAEFEE691 692 693 694
695 696 697 698 699 700 701 702 703 704 705 s GGS GGEACNLPI VR
2899 agt FEKLHHLTR FTHFCCHGPL ol ARARADGc PEAT TIPS B SHFEEGEE cgt 706 707
708 709 719; Takedd? sthdnbifed 157 0ABY EARDVAANIZRAKEVELGUE A F F P R WA
F DAYV 2944 ggc cot t9c atc goo ttt ttt cct cgt tgg gcc ttt gac gcc gtc

721 722 72@'EYQ-ER}7% YRR LPRRLE JRTYEIITEXG FAARGRECAIZKYEPEFEEL K GK CV L F

PYGG CV?E%@LI?%%Q%C%&@%QLQECY AAASRaberkboldt saelebagnadc ogl toc cag
ggc aat 73 741 143 744 745 746 747 748 749 750 G N K
F Y 'S E IGKFGEXECEH YEAKRMPCRBE Y IgfjevIaal: §ﬁéHEKTPYSMDR§§§C§5§Saaa gag tgc cgt

it tat X RO SR E P BT R b I attatt 2

at aag TTATALRAHHBEAT HKEQHEVADACERA B EHAXa agPKEFSTAE EGKKBéfﬁEﬁQl 3178

secict{ 290, aBIRcARaR LSl Lonl GURaRC AR WiEbothage s 3208

GCcg Sphl ..

3298 agcaaamgeeetgaaaau@gEEKECCREK¢GVPeﬂﬂ@@aébt@@Eﬂgatatgcta act ccagcaa

Table 30: DNA sequence of the_ N-terminal Belll-BamHI DX-1000 cDNA

AGA
gag
agct
gac
' cag
gaa
gag
GGA

TCT
gct
gag
cgt
tgc
ggt
‘gaa
TCC

TTG
atg
act
tgg
gag
aac
tgt

{SEQ ID NO:

GAT
cat
ggt
tte
gaa
cayg
aag

ADG
tce
cct
ttc
ttc
aac
aag

AGA
tte
tgt
aac
att
cgg
atg
81}

tte
agg
acy

ggt
tet

cgt

tgc
aga
atc
tac
tte:
tgc

gcc
act
ttc
ggt
gaa
act

aay
tte
cgt
tgt
cta
gac

Table 31: AA sequence of DX1000::(GGSMUMGG::HA

EAMHSFCAFK
EECKKMCTRD
PAQYLQQCPF
VATLRETYGE
FHDNEETFLK
CLLPKLDELR
EFAEVSKLVT
ECCEKPLLEK
LGMFLYEYAR
FKPLVEEPQN
SRNLGKVGSK
CTESLVNRRP
. TALVELVKHK

AETGPCRARF
GGSGGSGGSE
EDHVKLVNEV
MADCCAKQEP
KYLYEIARRH
DEGKASSAKQ
DLTKVHTECC
SHCIAEVEND
RHPDYSVVLL
LIKQNCELFE
CCKHPEAKRM
CFSALEVDET
PRATKEH

DRWFFNIFTR
GSGGDAHKSE
TEFAKTCVAD
ERNECFLQHK
PYFYAPELLF
RLKCASLOKF
HGDLLECADD
EMPADLPSLA
LRLAKTYETT
QLGEYKFONA
PCAEDYLSVV
YVPKEFNAET

{SEQ ID NO:B82)

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

EGNQNRFESL
ENFKALVLIA
HTLFGDKLCT
RPEVDVMCTA
ECCQRADKAA
ARLSORFPKA
NQODSISSKLK
KNYAEAKDVF
HECYAKVEDE
QVSTPTLVEV
TPVSDRVTKC
SEKERQIKKQ




3358 tgagttgatg aatctcggtg tgtattttat gtcctcagag gacaacacct gttgt iairgg 006
3418 ttcttccaca cggat CGCGG CCGC Not I . (SEQ ED NO 78 & 79)° f'ez
29: AA sequence of DX890:: (GGS)4GG : H A : (GGS)4GG : DX890 EACNLPI VRG

PCl AFFPRWA FDAVKGKCVL FPYGGCQGNG NKFYWEEKECR EYCGVPGGSG GSGGSGGESGG
DAHKSEVAI—%E%—— FK_ALVLI ) r2 o bl 6 S | 4 L VNEVTEFA
KTCVADESA St _ P

NL PRL VRPEVCOVBEET AfeitDiig t BEFTH I9dQY It ¥ cEBARREHPYFY APELLFFAKR YKAAFTECCQ
AADKAACL LEA &%@ ASSAKQRLKC ASLQKFGEPA FYAWAVARLS QRFPKAEFAE
VSKLVTDLTR % EECADDRADL AKYI CENQDS | SSKLKECCE KPLLEKSHCI
AEVENDENMPACDLPSE AADFYCESKIN/QKRY SCEARBYFEENVREGT. YEYARRHPD  YSVWLLLRLA
KTYETTLEK C VI CELFEQLGE YKFQNALLVR
WKWP@S‘?C%EC@%%EEEM YLSWLNQL CVLHEKTPVS
DRVTKCCTESTC LAMMRRERCH SAc LEMPEIAV IR AEFNAFEET FAGADI CTLSEKE RQ KKQTALV
ELVKHKPYAT KE: KA\%DD FAAEVEKCCK ADDKETCFAE EGKKLVAASQ AALGLGGSGG

SGGSGGSGRSET GEREPET AREPRARA SR VLFPYGGCOG NGNKFYSEKE

CREYCGVP 6SEQuiD ™NQ 88) Febl ersGadNAcseeueme of the N-term nal BgM BanH
DX- 1000 cDNA A CT _TTG GAT AAG cat tcc ttc tgc gcc ttc

GA T AGA gag gct at
aag qct §AF AtF Wiht AECt 2eytCRg £ c+28gh ?t%Gngé% d§EQt &§§ Fredikc aac atc
ttc acg cgt cag tgc gag gaa ttc att tac ggt ggt t9t gaa gqt aac cag aac
cgg ttc, ggablkeGB: AlAseqal H&AQJ aag atg tgc act cgt gac GGA TCC ( SEQ

TGP CRARE BRI T B E L i EENCRR Roh T KB B L SBSas

REA GGSG

AETGPCRAREADR
GSGCDAHKSE Y ikiREGH A GesEbENALY L4 cTRAREEQQURR ERIdrK EMNEY L. VEEAKT CVAD

ESAENCDKSL HTLFGDKLCT VATLRETYGE I\/ADCCAK?EP ER EC%E%EK PNLPRLV
RPEVDVMCT ARQELRRERET DR VI YNEY AREIA B PRPE ‘E%N‘F:‘%{%&Y il DKAA

CL L PKL DEL R PERKARSARRDREKRATE: QENHIERARKADBNEMRISARRREADVMCTA

FHDNEETFLK
CLLPKLDELR
EFAEVSKLVT
ECCEKPLLEX
LGMFLYEYAR
FKPLVEEPQN
SENLGKVGSK
CTESLVNRRFE

EYLYETARRH
DEGKASSAKQ
DLTKVHTECC
SHCIAEVEND
RHPDYSVVLL
LIKONCELFE
CCKHPEAKRM
CFSALEVDET

PYFYAPELLF
RLKCASLQKF
HGDLLECADD
EMPADLPSLA
LRLAKTYETT
OLGEYKFQNA
PCAEDYLSVV
YVPKEFNAET

FAKRYKAAFT
GERAFKAWAV
RADLAKYICE
ADFVESKDVC
LEKCCAARDP
LLVRYTKKVP
LNQLCVLHEK
FTFHADICTL

ECCOAADKAR
ARLSQRFPKA
NCDSISSKLK
KNYAEAKDVF
HECYARVFDE
QVSTPTIL.VEV
TPVSDRVTKC
SEKERQIKKD

TALVELVEKHK PKATKEH (SEQ ID NO:84)




EFAEVSKLVT DLTKVHTECC HGDLLECADD RADLAKYI CE NQDSI SSKLK ECCEKPLLE L 7 JUL 2006
SHCI AEVEND EMPADLPSLA ADFVESKDVC KNYAEAKDVF LGWFLYEYAR RHPDYSWVL
LRLAKTYETT LEKCCAAADP HECYAKVFDE FKPLVEEPQN LI KQNCELFE QLGEYKFOQNA
LLVRYTKKVP QVSTP. TLVEV SRNLGKVGSK CCKHPEAKRM PCAEDYLSVV LNQLCVLHEK
TPVSDRVTKGyo Gldeakey/NRRP CFSALEVDET YVPKRFNAET FTFHADI CTLpSRiE:RKKQ
TALVELVKHK PKATKEH (SEQ ID NO-.82) 2 7 JUL 2W6 96 Table 32: DNA sequence
of the N-term nal.6spEl - Kpnl DX- 88_5?_\%-2 d encodin TCC G& ggt agt ggt
ggc tcc gqt ggt GAg GCc ATG CAt TCTTTC TGI GCT TTC AAG GCT GAC GAC GGT
CCG TGC AGA GCT GCT CAC CCA AGA T, TTC AAC ATC TTC ACG CGA CAA TGC
GAG GAG TTC ATC TAC GGT GGTI TGT AAC CAA AAC AGA TTC GAG TCT CTA
GAG GAG TGT AAG AAG ATG TGT ACT AGA GAC CGT taa taa GGI ACC (SEQ I D NG 83)
Tabl e 3BE @GMABMyuence of DPI 14:: HSA EAVREVCSEQ AETGPCI APF PRWFDVTEG

ENFKAIVLI A TEAQH LB B LR “FEATGURD. ESALNCDKSL HTLRGOKLCT
ENFKAJVLI A "FAQ VNEV TEFA C\/@D ESAENCDKSL HTLFGDKLCT

VATL RE By @Eidnboecsi ORre!FmEGr adraRmprs QoNaaRt eispDVVCTA  FHDNEETFLK
KYLYEI ARRH PYFYAPELLF FAKRYKAAFT ECCQAADKAA CLLPKLDELR DEGKASSAKQ

RLKCASLQKF GERAFKAWAV ARLSQRFPKA EFAEVSKL TKVHTECG, HEDLL ECADD

RADLAKYI CE RQDS| Bskalhemipr esronnrotpip a@ﬂ%ﬁ%“%ﬂﬁ%ﬁ‘ﬁé%ﬁ‘%ﬁb@@%vc
KNYAEA@g%ﬁzedr% EXARyRHRDY &V Has b RinboniFachivityzKCCAAADP  HECYAKVFDE

FKPLVEE LI KONCELFE QLGEYKFONA LLVRYTKKVP QVSTPTLVEV ~SRNLGKVGSK
CCKHPEAKRM PCAEDYLSW LNQLCVLHEK TPVSDRVTKC CTESLVNRRP CFSALEVDET
YVPKEFNAET BTFHADhGTburSRHERG fEbein T M ikmPKniieEi ieSEGHomING 84) 2 7 JUL
2W6 WD Q3/ 066824 P éiusosl.oselfs -97- CLAIMS WE CLAIM 1. An al bunin

f usi on JSHYHEFHPES ARG S EOKPI S donai n peptide or a fragment

4. The albumin fusion protein according to claim 2, wherein the functional

activity comprises inhibiting plasmin.

5. The albumin fusion protein according to claim 2, wherein the functional

activity comprises inhibiting human neutrophil elastase.

6. The albumin fusion protein according to claim 2, wherein the functional

* activity comprises inhibiting kallikrein.

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 2

fragment or variant thereof and albumin or a fragment or variant thereof.

9. The albumin fusion protein according to claim 1 comprising DX-88 ora

fragment or variant thereof and albumin or a fragment or variant thereof.

10.  The alburnin fusion protein according to claim 1 comprising DX-1000 or 2

fragment or variant thereof and albumin or a fragment or varjant 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 t_hereof.




or variant thereof, and albumn, or a fragment or variant there°f2rfiJU-l|.-|§®6
al bunin fusion prote| n according to claiml, wherein the Kunitz do
peptide or a fragment or variant thereof has a functional activity. 3. The
al bumin fusion protein according to claim2, wherein the functional
activity GRI® c?kgsg‘? inhibiting serine proteases. 4. The glPisMscié!si on
protein according to claim2, wherein the functional activity conprises

i nhibiting plasmn. ‘5. The al buni n -byision protein. according to claim 2,
wherein the;fun %m QIR ophi |

cl astase. 6. iThghgel umn %Jogl:b%&néin%ot e|lﬁ a?%%?h?mﬁér&geﬂg:g?nmﬁ%%r ein the
f unct i GweKuniteeddnysin fpsion pentidessr fﬁMﬁ o1 vagarta thereot hasiarfuncionaf petivilybuni n
fusion protein according to claiml conprising DX-890 or a fragnment or
vari ant thereof and _alhumin or a fragment or variant thereof. 8. The

al buni n fusidn pFsralinmia sionardien FQF"EQ‘%E tmclweé%wlreé%&elﬁmctmrm or a

ft agmenkigly o‘f@ﬁé SMhe 4 NQEQRD KAAFz SRHM ASIH peptidds RBMBes Hhibiidigisdide t her eof 9.
The al bumin fusion protein according to claiml conprising DX-88 or -a
fragme®osesvari ant thereof and al bunin or a fragment or variant thereof
10, The album n fusion protein according to claiml ccknprising DX-1000 or
a fragment or variant .thereof and al bumn or fra n ri ant thereof
11 Theal bl o TiralBimin Alonpr de cePimio b B Wi o e, al bum n
fusion acuaﬁgtoebﬁ\e aﬁﬁwllmt&waﬂiuhﬁﬂsdmmm@wiéurpeptmedmriaes‘m]slbmn paphindes or
fragments or variants thereof 2 7 JUL M WO 03/066824 PCT[ USO03/ 03616 98-

12, The album n fusion protein according to blaim11l, wherein each of the
at least twh KuThEtaibmttinﬁisionfp!m@imacqubmg'td@laimrﬂiwlagammesﬁmtlonﬂéri ants

ther eof A3% @ mﬁ J@}gﬁénag t %tkiu%élt}é( Aéfusg;n& ,@i&aygﬂngbr{s&skﬁehagﬂaa@gaaccordi ng

to clam unc lronar ne o e”at st two
Kuni t z rﬂmmphﬂel‘astaseon pepti des conprises inhi b| ting serine proteases. 14.
The al bumin fusion protein according to claim 12, wherein the functional
activity of one of the at |east two Kunitz domain fusion peptl des conpri ses
i nhi biting p-asniie albumen fusipa pxotein areerdingsioskring e wherein e ditionplt o cl ai m 12,

wher ei '&cttnnﬁ/ JrRChH 1R & leRG o Kbz @mSBR ?HSR)B peRfledtoryB RS mfnﬁﬁ‘m?u nitz domain

fusion peptides conprises inhibiting human * neutrophil clastase. 16. The

al bumi kallifsiten protein according .to claim 12, wherein the functional
activity of one of the at least two Kunitz donaln fusi on peptides conprises
inhibiting kallpkr The al bunj,n fu? q pr.ot ei n accordlng to claim
11 wher ei n é? | ejléléqa é.rsxo[nﬁ:éotem according to claim 11 'wherem at least two of th

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 fragmient 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,ora fragmeﬂt 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.




Kunitz domain peptides or fragments or variants thereof have diffﬁrf_ghl_ 2006
am no acid sequences. 18. The albumin fusion protein of claim| TConprising
at least one fragnment or variant of a peptide selected fromthe group

consi sting of DX-890, DX-8 8, DX- 1000, and DPI-14 and albumin or a

f ragnment %oysﬂfskﬁft thereof, and wherein said albumn fy § vari ant
has al bumn activity and said peptide fragnent or variant has a tunctional
activity. 19. The al bum n fusion protein according to claim1, wherein said
album n activity has the ability r8® orolong the in vivo half-|ife of a
peptide sel @kt edTlff?raﬂmmihélS@ﬂ@miﬂ%é‘FF@Fg‘!ﬂtﬁg‘lalféfl’W%@}eWB’B?“SBX- 1000, and

DPI - 14, Qfin ?orilélr?sgmtor ord ﬁBf-eﬁ%tselteagdf £65 thEQBRAERSsting df MX-gI0N DXL VO
e peptl

hal f - | Pf€°0 e or a fragnment or variant théreof in an unfused

st at e. 883(DXT080,ahd DFI-h4,fon Siagmenty etvaiimtsiberse &l prepetos mereadgitional e r
conprising.or one or nore additional albumn noieties. 2 7 JUL 2006 WO
03/ 0668¥AMSET US03/ 03616 -99- 21. The al bunin fusion protein according to
blairn 1, wherein the albumn fusion protein conprises one or nore

moi et i es Sehect efd fifitih AfidH A 6in GORRiR louirdl, Wierdf Gaid BionGRoreiX- 1000, and
DPI - 14, or fragnents or varla‘)nts thereof, or one or nore additional albumn
noi et i derthe? 2omiifses athisomdahmpigll on protein according to claim1, wherein said
fusion protein fin-ther conprises a chemcal noiety. 23. The al bumin
fusion protein according to claiml1, wherein the Kunitz domgin . peptide, or
fragment or 23ar i Bif elbumein Sisfon Ireieip gecopripgtoyglaimp, YVB??ﬁ’i“ﬁlEé('B?tz PBER n or to
the N Jegidl Husaghient B akidn SHERBE, ifusedab HRMN-tedthinab Bbuinin 2dto tHdTe- al bumi n
fusion protein according to claim?23, wherein the Kunitz domain peptide
conpr i Semimgof iy fragmputpy vargget gfplbUn.pX- 1000. 25. The al bunin fusion protein
of claim1l, wherein the Kunitz domain peptide or fragnent of variant
thereof, is_fusegd tq the C.term.nus of. al bum . LNk of the
fragnent or ari gh‘iﬁ%‘fmlﬁlﬁbsﬁ?ﬁpﬁ?te?épmf%le’gé’lcgél?nn% n’ Beglglg%e&%%é%ﬂg%cordi ng to
cl ai m ZptiddvhmpiisesTre-8%0 MPTA4d0X88 nor [e00@e conpri ses DX-890, DPI - 14,
DX-88, or DX-1000. 27. The al bum n fusion protein according to claima1,
wherein said Kunitz domain peptide conprises a first peptide, or fragnent
or variant ther e@he albumindusiensetgings plajrg &, whyrein fhedgiin doB#n PIRUISAR t her eof

and meﬁa@%&ﬁ&ﬁjv .%zp e%e g’is Rbedlth ARERMmRALs ¥Rhdh, dr '@ fEminusof aé f f er ent

from sai (¢ secon , or fragment or variant thereof 28, The al bumn
f usi on foagnieai or vadgowofalbgmino cl ai m 27, wherein said first peptide, or
fragnent or variant thereof, and said second peptide, or fragnent or
variant thereof is chosen fromthe group consjsti ng_ Off‘og - 890, DX- 88,
DX- 1000, and6DpP| Thgalbymin f‘m@ﬁPﬁlPrﬁcﬁPrfl‘Bglﬂbﬂa‘B?%\’ PR S RGora el ai m 1,

wher ei n,dofge s 1552896, DPI-14, DX-88, or DX-1000.

27.  The albumin fusion protein according to ¢laim 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.



"peptide, or fragnent or variant thereof, is separated fromthe al ugg %195
the fragnent or variant of albumn by a linker. 7 JU 2006 WD 03/ 8%
PCT[ US03/ 03616 -100- 30. The al bumin fusion protein according to claim1,
wherein the al bumin fusion protein conprises the following forrmula: R2-RI;
Rl -R2; R&dlsnsddss R2-L-Rl1 -L-R2; R -L-R2; R2-L-R; orpdgsoshssie- L-R,
wherein RI 1s at | east one peptide selected-fromthe group consisting of
DX- 890, DX-88, DX-1000, and DPI-14, or a fragnent or variant thereof, Lisa

. . . R | . . .
peptide linker, and_ R2 is. al bum n. 091 The, al. bumi n fusi,on.protein

accor di ng t#&-cl aTl?ﬁailfu%Q}SE’PrPr‘ttﬁ%a?"ﬁ“%ﬁ‘&‘?(ﬁ“%ﬂb‘f'%%?‘%&e ag’élfnll r\gfuflffgof t he
Kuni tnggg@i:&nlgﬁ@“hg%u&ﬁng‘fbmnt or variant thereof, fused to al bum n,
or fragnment or variant thereof, is greate he in vit i.0l ogi cal
SGtivity of the R RiRdoka R Belb T Lor RIagRenC-LR Y ot R A P hereot . i n

an unfysgg state. 32. The al bumin fusion protein according to claiml,
wher ei n the sol ubi Iit}éuof the Kunitz domajn peptide, or fra nt or

vari ant t her eof , wherein R ligatdeasti are peptisle selectefdore thgsroup sprsighpg PhRfeof , i s
greater, i S hé DpY.1 81 %;Kkm arfaRérBofPE Ria fiBtideQinkbs, agivent or
vari antsg?’@ggéﬁxﬁgbgﬁhgﬁﬁgg’grg?ﬁ e t‘ﬁgf has beeﬂralEsubI%gct ed to the sane

st or agdR2 ikathdininng or physi ol ogi cal conditions. 33. The al bum n fusion
protein according to claim30, wherein the in vivo biological activity of
the at | east one peptide, or fragnment _or v?r.i nt . thereof fused to al bum n,
or fragnent 3br vEhe dbpmipfesicagioteinaceprding (9,0 at‘tﬂjnw{l?f@niﬂ}?’(}ivwg bi ol ogi cal

acti vi tyyo18ficdl BV of 88 KunRPomBepéptide, or Ghgrhém gemiuntaliersed) fugedtto t her eof , i n
an unfused state. 34. The al bumi n fusi &Hﬁﬁ‘r atein a(icorgi rtlg toﬁﬁﬁl aim 1,

wher ei ralbumen, g Sagment op ¥Rt thepeft isigrrates thap ey Y8 DIARRG<EEY Ot 3| buni n
fusi on @LERL AbMaR eI AGraaReftoRivafiaht thleef, 8 b unfigeddthelm n fusion protein is
expressed in yeast. 36. The al bumin fusion protein according to claim 35,
wherein the yeast is glycosylation deficient. 2 7 JUL 2006 WD 03/066824
PCT/ 1JS03/ 03616 TAOdburdia. fusldigpreteinuaniandifig i ddaimpl, wherkin tecobibditngf the bl ai m 36
wherein the yeast is, proiease deficjent. .38, T 1 ion protein
accor difizgomemipgptide, eﬂt%rﬁ@ag%‘ﬁ Oﬁﬂ’fsﬁ%}ooanlib%rr%#’gr glla %n%ng&expressed by a
manmel i afafehdreof, is greater than the solubility of the Kunitz domain peptide, or fragment or

variant thereof, in an unfused state that hds 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. Thé albumin fusion protein according to claim 35, wherein the yeast is

glycosylétion deficient.




39. The al bumin fusion protein according to claim 38, wherein the a}%qu&G
fusion protein is expressed by a mammalian cell in culture. 40. &‘ '
conposition com prising the albumn fusion protein of any one of clains |

- 39 and a pharmaceutically acceptable carrier. 41. A nethod of treating a
di sease OkyglhREder 1N a patient, conpiising the step ofcr/g@Bhihst ering the
al bum n fusion protein of claiml. 42. A nethod of treating a patient with
cystic fibrosis or a cystic fibrosjgpmrel ated disease or disorder that is
modul ated by DX $0uRMA Hsidipotdif acdoRIERY o 2laill 36 WheiblriRe Most iBEBIAAST €T 1 NG an
effective amount of the albumn tusion proteirn of claiml, erein said
Kuni t z déBefeiitn peptide is DX-890 or DPI-14, or a fragment or variant

thereof. 43. A nethod of extending the in vivo half-life of DX-890 and/or
DPl-14, or a fragnent or variant thereof, conprising the step, of fusing
the DX-890 &afd/ ofheipumin fusinn prateig deRoFtingoie Wilawberflﬁgwé&u,mﬁ §s¥Pbui nin or a
f r agneioein ivVékptait b9 rdniFaRcguf ficient to extend the in vivo half-life
of the DX-890 and/or DPlI- 14, or fragnment or variant thereof, conpared to
the in vivo half-life of the DX-890 and/or DPI-14, or fragment or variant

t hereof, inB9.an uhddlbhasid fissicatpeoteif 4ccofftingeioltiiim O, Whepdd ihegibampafusient Wt h
heredi t ary. angi oed or a %gﬁggﬂtar%g angi oedema-rel ated di sease or

di sor déf AL '?S?Fggglaﬂaé‘ﬂ“ -B88Y ™ Bnprising the step of administering
an effective anount of the albumn fusion protein of claim1l1, wherein said
Kuni tz domai,p pepti s - 88 . ?gﬂg VAl | -eof 45, A

nmet hod of efp'endlgﬁagl? %éééan%#g%m%%ﬁl b Plh e OP}‘ B&Eegé@ag?%e (F}%ﬁgat or

var i ant39 anti e phofoacanticgilyiasiepgbleharist ep of fusing the DX-88, or fragnent or
variant thereof, to albumn or a fragment or variant of album n sufficient
to extend the in vivo half-life of the DX-88, or 27 JUL 2006 WD 031066824
PCT[ US03/ 03616 - Agpethadrof greeting adiiseqss of disgrdervie p ggient, coyppiisingdhe ger dfe in vi vo
hal f - I i JugiRéterddanafo@8in i¥iod gréteid®Rtiaipg 1. vari ant thereof, in an unfused
state. 46. A nethod of treating a patient with cancer, a cancer-rel ated

di sease, bleeding, or disorder that is nodulated by DX-1 000, conprising
the step of 4adm Aisdiesd dTgreimgaiphait ivitk cystiodibisis@f a tysdc AblvsigirelattbdiSi on

protein.of claim.1, wherein sali [tz d ' eptide is DX-. 1000, or a
P oo & SR tfnematns oty Db L BRBsGR A RPt, o hal 11 fe
of DX- lad@fR@steriz ot cife@p@amouRiof the albumid fubibe bRedin ofiar| hegintshia st ep of
fusing the DX-1 000,, or_fragnent vari ant thereof,6 t al bumn or a
fragnerﬁu‘%‘izd%f’"i“@ﬁ?“@ﬁ%&[ﬁ%ﬁPﬁthf‘{’Pb? RS SEXABMAERE | n vivo hal fo1ife
of the DX- 1000, or fragnent or variant thereof, conpared to the in vivo
hal f-1ife of,,t he DX- Q.. 0f [agnent . Qr. Varl regf,, Ln an unfused
state. 48. ,&3'nuc é?%ho;dgq(%ngxb:{I%th g (’:‘fﬂ%ﬁpiﬂlsff HS’S%?B%E&F@‘Q‘E"C e61t4i’ de* sequence
encodi nigaghteat 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, wherem 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 in vivo half-life of the DX-88, or




al bum n fusion protein of claim1l. 49. A vector conprising the nu? m% ?ma
nol ecul e of claim48. 50. A host cell conprising the nucleic aci e

of claim48. 51. A pharnaceutical conposition conprising an effective
amount of the albumin fusion protein of claim1 and a pharmaceutically
accept abl gF@fiogésed Or excipient. 52. A method for manufgefigospssig al bumn
fusion protein of claiml, the method conprising: (a) providing a nucleic
acid conprising a nucleotide sequenggyencoding the albumn fusion protein

expr essjrilgent Hr ARaRBERHE ¥mphBd t&ﬁ@fm HAEE ﬁftlsfeﬁ PiIveRC cﬁgagglranw he organi sm

to forman al bumn fusion protein; and (c) puri ylngt bum n fusion
pr ot ei nvargnt therpef, wanyafsetstats. aj m 52 V\/nerel n the al bumin fusion protein
conprises DX-890 and/or DPI-14 al bumin fusion "pressed in a glycosylation

deficient yeast strain
y 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 Qa:ria:nt thereof, compared to the in vivo half-life of the DX-1000, or

fragment or variant thereof, in an unfused state.

48.  Anucleic 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. A host 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 |

(¢)  purifying the albumin fusion protein.

53.  The method of claim 52 wherein the albumin fusion protein comprises DX-850

and/or DPI-14 albumin fusion expressed in a glycosylation deficient yeast strain.. -




