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WO 2007/012976 PCT/IB2006/002773 1 AIRWAY ADMINISTRATION
OF ACTIVATED PROTEIN C IN INFLAMMATORY CONDITIONS
AFFECTING THE RESPIRATORY TRACT 5 All patent and non-patent

wietereness«ited in the application, or in the present appli- G286 WEG>

hereby incorporated by reference in their entirety. Field of invention 10
The present invention provides methods to arrest acute, recurrent and

chronic fibrin d op.in.the air t | ChiATORY
bt rea R A SR o R AR
such deposition in"children and adults. These diseases include
inflammatory lung diseases such as acute lung injury (ALI), which may be
related to direct or indirect pulmonary trauma, e.g. following ventilator 15

thatiapyef entilatorystuitcefdreasry Filetyn(VR BYPISABPRNPAIB A BIfERIGIREPI-

like, autos immung diseaze s Rarareatiisraspiftien preemonitis,
inhalation of toxic fumes, acute respiratory distress syndrome (ARDS),
which is a more severe manifestation of ALI, infections such as sepsis,
sefviele geipwiendivs septic shock; pneumonia of whatever cause; acute
and chronic bronchoalveoiar diseases, fibrosing alveolitis, 20 bronchiolitis,

cvsic fhrosis and alsa disgases Wil s ueie.alpuay BYBRSRarIMborfir
br Rcﬁlafas hma and'drug induced lung insufficiency, e.g, followin g
chaamesiheInSyIRE BRESR T TSR PRl b T NRELam PRI
anjigaagulantssuekecassantivated protesu, dehetiienthebédagents grvits.

derived from plasma or peaparsd Py FEcombinant BINA isehnalagpargaLl),

administered intratracheally, intrabronchially, 25 or to the alyeholar space .
viaBiFv EP e iR A8 N IR HEH S AlBRIMA: Qi 'i-océjl\"'r‘rrllgcy icine,
espeeiplly\csiitalor indensivieuogrielme (ititg, afdmespraterpdiietsdiiie auto-
Backaround of jovention The depesiiennablibenis, the-airenasesef ifiees,
respiratory tract, particularly he algf%é%n Ia.g_".a‘?d gr%gghis(%l\%rrgi&?%%g%@n
a FEdGERTRIBHIY CRTGT LR RERT € hah A tory cpngitlons such as
thasalresittirigirometrasrmen SeEsie SERIRISSHTISHIRP G BRRiKa of
dfkk%ﬂg}é?%glaéé! M&@%ﬁ%@%ﬂﬁ%@v@aﬁueséemtmm@wem,
mycin or sirolimu migues L, Klouche K, t.| i N ctivi
AR B B aa G bt AR rag Iy et
distregswysiirbmiweES Seiantereshline RRPRROT 2RI RFGEe™e
2003134,3R3MidonarshvRiilaiaetndiseschdungsiajtiny ¢uition), Gviainguentéreuch
Cuaréea% i{/Sé é' %r‘o erllllle(s ,h vauﬂ‘le%ﬁérv @\@E@g&g}w@ LFERKGd from plasma or prepared
by recombinant DNA technology, are administered intratracheally, intrabronchially,
or to the alveoiar space via airway administration. These methods are useful in clink-

cal medicine, especially critical or infensive care medicine and respiratory medicine.

Background of invention

The deposition of fibrin in the airspaces of the respiratory tract, particutarly the ai-
veolar and bronchiolar airspaces, is a frequent complication of systemic inflarmma-
tory conditions such as those resuling from trauma, sepsis, severe sepsis and sep-
tic shock, drug induced ALl, ARDS or pneumonilis {e.g. dug 0 meiothrexate, bleo-
mycin or sirolimus) (Amigues L., Kiouche K, Massanet P, Gaillard N, Garrigue V,
Beraud JJ, Mourad G. Sirolimus-associated acute respiratory distress syndrome in a
renal transplant reciplent. Transplant Proc. 2005:37:2830-1.) ang ventitator-induced

fung injury (VIL]) (Macintyre NR. Current issues in mechanical ventilation for respire-



WO 2007/012976 PCT/1B20061002773 2 tory failure. Chest. 2005;
128:561S-5675) and lung injury secondary to mechanical ventilation (VILI
(The Acute Respiratory Distress Syndrome Network: Ventilation with
wowerrtidalwolumes as compared with traditional tidal voluniSs B 2auites 773
lung injury and the acute respiratory distress syndrome. N Engl J Med.
2000;342:1301- 5 1308, These condltlgns lead to a systemlc actlvatlon of

coagulation, ultimatel [ smon of fibrin in -
e e R B
covapérine . AT tise’sain & epnsattiv ﬁﬁ@?ﬁﬁ%&ﬁ%&ﬁlw @U pafiin

th%ﬁ'%%@ efPrRinfamatay-syiokinesairhasdumounesiosisciactong
éTNguﬁ g%?cte”e“]ﬁ'a? & ;3{% Jeg?la}g[&%)m'rﬂ%err@%@‘ D Pl 8BRS a0-4 301~

matory cells. Intravascular fibrin
deb’iﬁ?ﬁtlon and the release of pro-inflammatory cytokines in the airspaces
of the lungs cause a tissue injury char- acterized by an increased

pe%%%%'c';'t E)rtzgqm%cy & %%QHJE‘%{U%BP rane Witk 15 M§%@W&%‘%\@ﬁg in

damag eaccumu on in the alveoli of edema fluid rich in %(;

pr&élﬁ%‘)%@%ﬁéﬂiﬁé @Gﬁ?ﬁﬁﬁ%ﬁ%c&ﬂ@ﬁ%‘%l@g@\ﬁ%%&ﬂ AHT Sy stem! A
reqectioaio swiactinipmodtction. Atz rEsutt ’ua-iﬂbhn-mﬁanhyamaohvauon

memhie %Qﬁe% fosmed W&Wﬁl%ﬁ%%%&%&ds@iﬁ@@%ﬁo mé:later mhase)-

a massive Infiltration of neutroeo ils and other mflammatg%%ﬁ S ocg
folRSAEANSy B datRTEMIGh ToPgife 2ot BllidaTES R & Hbidsid Bt Ldg
sefiuaneghasdheentesorbed andrevewed ibyrBefirgion 63 1e0RIcTsef
paél;utc)) %?ig?a?r‘?ag%fgy’a\#{éﬁ@ss it %Q%%éc?eé%@ﬂ@'ﬁr }5‘ oy @%%ﬂjﬂ%ar—

correspon is pathology are called ALI or

differi on
thRCKRRESS by AIORS'SESEr AR BRI Bl %&&%@Jﬂér%a% ?rﬁy“%%“x“e%.a s”,%éé‘hd t
thatisthe!wadlercbartgealrddestednspifetonxydon dheastion ¢Pema/iiExs P00

m@s@%@&'&é\ﬂ@%ﬁu@é BERY nf?ﬁ%@@ﬂsQﬁftﬁ\% seMisgNHRBALRN, and a
response syn rom(fa?é}SIR ﬁ) whi cane b FP'rm—?% e q;rngonqemgggﬁl%
calREEUIER S BaHC RIS BP Rt f SFTRaifatt pulmo aryTrauma
theccaesdnohs m@wmm\@dﬁ@m@ﬁ ep SRR, W%w&i@w of

With.0rgBR léﬁfal petionnisdefined asiseverr: sepsisandadaeatn of the
sociat Wlt nlflcan’t rx‘é/ %0‘516 3 I?c'? gﬁ&éﬁgyﬁgt?&% §Qsél§é@ lag reviewed

seaﬁ‘é % 0% (ﬁoglca ents Cccurs in pneumomas due to a variety of
cabsGslinenscin F; DAReRKIEETEA G BTIES o F PREAN IS 17°

cakfidR editions corresponding to this pathology are calied ALl or ARDS, differing
only in that ARDS is rmore severe and characterized by greater hypoxemia such that
the ratio of arteria! Pos to inspired oxygen fraction (Paga/Floz) € 200 mmHg. ALl and
ARDS occur as part of the systemic inflammatory response syndrome {3IRS), which
can be due infective or non-infective causes such as pancreatitis or direct or indirect
pulmonary frauma; when fhe cause of SIRS is infective, it is called sepsis, which,
whan associaied with organ dysfunction, is defined as severe sepsis, and when as-

sociaied with significant hypotension, as septic shock.

A similar sequence of pathological events occurs in pneumonias due to a variety of
causes, including viral, bacterial and fungal agents, e.g. Pneumocystis carinii {(PCP)
pneumania, bronchiolitis (e.g. secondary to viral pneumonitis and/or puimonary
graft-versus-host disease{GVHD)), leading alsc to alveolar exudates and flbrin

deposition in those regions of the iung affected by the inflammatiory process.
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pneumonia, bronchiolitis (e.g. secondary to viral pneumonitis and/or
pulmonary graft-versus-host disease(GVHD)), leading also to alveolar
exudates and fibrin 35 deposition in those regions of the lung affected by

_We_zmgdfggagnmatory process. WO 2007/012976 PCT/TB2096/G2Fwa 03716

has been pointed out (e.g. by Levi M at at., 2003: "Bronchoalveolar

coagulation and flbrinolysis in enddtoxemia and pneumonia", Crit Care

Mad 31:5238-S242) that the lung is particularly susceptible to fibrin

deposition in sepsis, showing this phe 5 nomenon to a greater degree
ihanethairigans: The. extensivesioda 06EN" Beposbaticrmisn gormisiRat

local activation of coaqulatj bat} 1| StoRgER42) that
oA A iop chesa vsobomis oot
tisksog isReIt ey ERY, serpretitiedadbamABRPaRRIb IR PAREE SHRAGE ce‘ﬁjsD and on
niheeRBithel Yraatseesamtothayetisophrgtaist Glaei mtisadiviiiionfefin depos-
.coagulation, while iologic anti Agulation: skie, e piatit tyiand
t'ﬂ’?es 8?3:‘?1 &a é)%?%%\%%ﬁ%ﬁ?%ﬁgéﬁ has bee documentelﬁﬂ?’jmJLﬂ the
TRTORATYCYSHRTENTRY i FRENN il R SEORT SRR A TR DS from
shath Feplisxeedsaansationcavass: anebrivecis wiRiemt s Epithelium,
circulator - | meBkyikthe, Riatel Radhiw aytico-
SA?.%%%%’% ai‘r{e é%g%qgt?{%%%&%g%)gin% and throm B%&dﬂl%%een
aguisfian deede RNFTTATONP 208 REPTBI & SHHG E&eﬁ%fgt Shysiol
RBoikE 15 e Attters Aragstames theremly-oivraied i eaResS IS local

| ;{Jg}%t}%ﬁi%nir%uﬁ%gﬂégﬂa Hisnlasaky 4HpERE AtaEidR theijeree dingthwhile
ibrinolyt

ic activity is markedly de- pressed, 2 ! of inventios~Ehe
A PHESSTRNERE Or FIP BB M ot ph e

(resermBnt af. AipA RDSsprikanddhimRamP iR ER) BRfFR GHE Iy

Aisseahy addressing sipdeeabpulmenayactiva tion of the coagulation

system’and the local deficiency of anticoagulatory mecha- 25 nisms, by
applying the relevant anticoagulants, or agents capable of blocking the
Aot mitetioneofrevaiuianeriesyPrRrEas M ANt FBANRG éeaﬁa?%l? oA
this-wRarpigbidacakeongertialian whilb ésarabintactely reratisieden the
affected airways, so that extravascular fibrin deposition can be more
¥fEvely inhibited than by the sys- temic (intravenous) administration of
the same agents, but avoiding or reducing sys 30 temib adverse effects.
ShaalWa adsntisH ation of these agents can be given alone

The aim of the embodiments of the present invention is to improve the treatment of AlLl, ARDS, pneurno-

" nia and inflammatory putmonary diseases by addressing the tocal puimonary activa-

tion of the coagutation system and the locai daficiency of anti_caaguiatury metha-

. nisme, by applying the relevant anticoaguiant. or agents capabie of blocking the

local infiation of coaguiation, by local administration ino the airways. in this way a
high local concentration of these agents can be achieved in the affected airwavs, so
that extravascular fibrin deposition can be more effectively inhibited than by the sys-
terﬁic (intravenous) administration of the same agents, but avaiding or reducing sys-
tamic adverse effects. The airway administration of these agents can be given aiong
or es a supplement {0 intravenous administration of the same or other agents, Be-
cause of the "cross-talk” between coagulation and infiammation, the airway admini-
stration of these agants is also expected to moduiate jocal puimonary inflammation,
by reducing local thrombin activation and in certain cases also by direct anti-

inflammatory action.
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~or as a supplement to intravenous administration of the same or other

agents. Be- cause of the "cross-talk" between coagulation and
inflammation, the airway admini- strajion of these agents is also expected
to modulate local pulmonary inflammation, by reducing local thrombin
activation and in certain cases also by direct anti 35 inflammatory action. 4

IoAPesASReREENE FR oMb gk theninsrofhiuman Retivaier Qﬁﬁggfgghpécﬂve derivative

i ically active derjvative_thereof far.the manyfacture of a medicament -
B e e R R D o o e
ExrReneUrRREIND ¢f pEERSASHENEDAR Senesiprurdne RiwoissBrspaces,
oadhomasviatinesd) yadminaisfitivyi i aeminitoy Hedtsalay by means

Riaecheal, INRNAREIA HuBHaaie @ﬁﬂg@g@ggaﬁon. Also disclosed

is a method for reducing extravascular fibrin deposition in the airways, -

83 eacia\lél in,the alv ol%r or br nchoa)lé{eolar spaces, in human subjects
% i5Cldsed Is a me for ret?ucm ravascular
With Intrammatory And/or nfective ulmonary conditions that lead 5 to

BeréndeppFitee s SisainvaYe. R dhiprigiveptireon BrantieitRIBY RPETES,

 minumgrofaisins aghl aiismwaRIvengisi e o pRasR OipRiRe thaYiead

&?89&9%m%&%éqﬁe%@m%u%ﬁ%%n%%ﬁ&%}h‘?ﬂs%%%%'r}‘a’ UON AP of
The present invention relates to the airwdy administration, Y).y an}l/D
B EHERS WERRT PHITIBMECD a0 Al RIS Y paemelent DNA
tatrebkagydhial or intraaiveolara6- ministration, to human subject inclusive
of both adults and children, of purified or concentrated human activated
rotein, C (APC), or derivatives thereof, however pre- pared,to prevent or
el desiatieniaf AR ArwepYeRion in the airways, especially 15 the
Fnegoisen namibo adiesibtairspaioesy StiromiBbaipdepositicapoiaytiate
U BN ARG RAARYILE D SniecRDL ChRELIANAIER £a0ln. candien
and ma\b/ be due to a variet _of.caus(;fﬁlncludmg but not limited to
PRI Rt SHTRIBRRISHHARHRNE Gh oM AR Ao e b tiPHlieE <y
fibniendepssinorenaaivaiys ertkiu AgARO sutidanvaivegémnaal, tisessesre-

BRI IR TR IR ARHR DTN RORBIBIRDLCLARaly
A AP e BT St U A O OOt TREV P AR B

 BRIBRPHItE N PR ITRS EONIBEp A ErETvthosag kieraihmas peldgedes, in

ainnis wiibesemvREarp R M D o ReRinklineblito MaF AR N RFaEHg
grl\{r%gyég ',‘%ﬁse%gfﬁwﬁoi%ucad fibrin deposition in airways and iung interstitium,
ccngenﬁnaiﬁiseases like cystic fibrosis, or due 1o a combination of such possibis

causes. For examplé, it is pelieved that the methods of the present invention wilf be'

useful in eating the aiveolar fibrin deposition characteristic of ALl or ARDS arising
in & large proportion of patients with sepsis of varying degrees, in patisnts with se-
vare pnaumonias, bronchiolitis obliterans and in fibrosing alveoliiis.,

Dafinifions

Affinity: the strength of binding bstwean receptors and their ligands, for example
between an antibody and s antigen.

Aminc Acit Residue: Tnat part of the amino acid which is present in the polvpeplids
chain in which the amino acid is finked to other amino acids by peptide (amids)
bonds. The aminc acid residues described nerein are preferably in the "L" isomeric
Tonm. However, The amine acid encompasses every amino acid such as L-amino
acid, D-amino acid, aipha-aminc acid, beta-amine acid, gamma-amino acid, nafural
amino acid and synthetic amino acid or the like, as long as the desired functidna!
properiy is refained by the polypeplide. Further included are natural or synfhatfic
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Affinity: the strength of binding between receptors and their ligands, for
example between an antibody and its antigen. Amino Acid Residue: That
part of the amino acid which is present in the polypeptide 30 chain in

whighyihiesagmino acid is linked to other amino acids by peptieter @mide)z773
bonds. The amino acid residues described herein are preferably in the "L
isomeric form. However, the amino acld encompasses every amino acid
such as L-amino acid, D-amino acid, a H‘pha amino acid, beta-amino acid,

gaRting i eI AYALaPaD ARG A RSy Maic ARG e Brsee
like; @s longasthedesireddypepionalCREptopfersytisirefeinedrbyxthgroup pre-

Pojypeptide Euer nghded a1s NBLKALOLSYIEtE ELRA0Z 92RTn:

5 amino acids which have been modified. NH2
refaf ST EFEBUMRDATATEDPEEEM at the amino terminus of a
polypeptide. COOH refers to the free carboxy group pre- sent at the

capngxy,ie C;'S@%‘t'éﬂ%& RelReRtide; Standad-pehseeptiseabbieviatensy for
amino acid residues are used herejn, 5 It shouéld b(?cp %d th ta%'m%@éﬁ?mus

acliHasiRIe adfiiaiaat RASERRARIY RSB R fiias
|eﬂetoasigm@mmra:aoﬁumwemw@@iﬁfdﬁjﬂ@@ﬁéﬁ%ﬁéﬁ%ﬁh@ftwﬁa@“ﬁﬁ or
g%%%x éﬁr%wzai@ HRRIROIE, db(?&’@idléic@@a@@tﬁﬂatﬁ@tt@tdﬁﬁmahmer se-
eginning or end of an amino acid residue s
boﬁ‘éef&%q”%?ﬂ?e?répgoi%aqrﬁgﬁcag '8f one or ?Eor%egg%l]r%b gé%?%%%ﬁ%%g‘}gﬂm[
cogelensbenastt roaripl R AR BRSUIPSTER SENHIE 32btyIoH to a
carboxy -terminal group such as COOH. Modified amino acid: an amino

e aranuiadbciraLis shemicale rg}%dm@gam chemically

15F AHSdifEd Amsino aci emicall mOdIer é
carb@cﬁf@tbm Wéﬁ%kﬁamﬁﬁﬁﬁé a%i!aqéﬁ?e%%@ w%éﬁ%ﬁé tRENS -

phrassspelspeptidedsfersieimmotesulerariprising amino acid residues
which do not contain linkages other than amide linkages between adjacent
amino acid residues. 20 APC molecule The pre enE invention relates to. .

theQYBHAR C 19 BRsEa RS PR TR AL P B SR Bk e Rt Tor the-
locakiteatment-ofactecatminditkagas otilar thainaoida i Thiagasdeipegitierizcent
The term 'ARPC.melecule” is used herein to refer to any molecule capable

- APC molscule
The present invention relates fo the use of APC molecule(s) in the manufacture of &
medicament for the local treaiment of acute and exiravascular pulmonary fibrin de-
position. The term “APC molecule” is used herein fo refer to any molecule capable
of binding to and proteolytically destroying the coagulation factors Va and Vilia and
capable of binding to and neutralizing PAI-1 and/ar binding specifically fo the protein
C receptor (Endotheiial protein C Receptor EPCR}). Methods Tor assaying the func-
tional activity of the APC molecuies for use in the present invention include those
described by Gruber A, Griffin JH. Direct deiection of activated protein C in blood
rom human subjects. Blood. 1992 May 1;79(9):2340-8, and Strandberg K, Kjellberg
M, Knebel R, Lilja M, Stenflo J. A sensitive immunochemical assay for measuring
the concentration of the activated protein C-protein C inhibitor compiex in piasma:
use of a catcher antibody specific for the complexed/cleaved form of the inhibitor.
Thromb Haemost. 2001,86(2):604-10.
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25 of binding to and proteolytically destroying the coagulation factors Va
and Villa and capable of binding to and neutralizing PAI-1 and/or binding
specifically to the protein C receptor (Endothelial protein C Receptor
wibB&ER)2Methods for assaying the func- tional activity of th&@PB2006/062773
molecules for use in the present invention include those described by
Gruber A, Griffin JH, Direct detection &f activated protein C in blood 30

from human subjects. Blood. 1992 May 1:79(9):2340-8, and Stran A
Kjbibirge mndererd it i 25dieRh ?J].Ag%éﬁofﬁu Ugaﬁrﬂ%%&ﬁ%c‘; %‘%df%::}§§g“l§’
agaayfon sreasLidsg pthentoncentratient dfanazibtivaléd protein C-protein
C InhllbltO:j(/:()lmple)c; in plasma: use of a catcher antibody specific for the
complexed/cleaved form of the jnhibitor. Thromb Haem Q01
O SRS SRS § T8 B e BSI005 S e e S o o e
Upcesiabdh BRI attitoRER PTG Pioftiey P 88 HPthE SRESEHP "
W;ﬂ%ﬂ%&@ he.less a0l OnmRIRRIeNdbaNRRtiverARESARE IS a
K-dependent, serine proteinas ' IV etk
T o e g
Himsvage giotieiry aCio e fE e pa de o £ a6 aﬁ%%*%ia‘%%ﬁ@ﬁ%ﬁfdé?%é‘é‘%
nlé;@@ﬁg%g@g@lstqg@gw}gnﬁamdiﬂisal'rmsetbeca{émeaﬁhénacti‘mmm@in
ColAESnIERIEns |pdde dLeeauace of A RdBgackaenaiine
sequ 83—3 %)aclleavage of ﬁs!ne and arginine resgduef osifions ]15t6 and
15TKCeRitieE AR i Yﬁ%’@?l‘ﬁ@ﬁ@?ﬂ%rﬁﬁ?%ﬁ;‘(g%&dﬂrneesﬁj%gnﬁght
chaig aftchedoriaa diskifide bridysionin @6 ansidee B @B Feadyar-
chan A lamin -apendeat caonialion pbaineiamicnasiheayy
residués locate within the aminoterminal 45 residues Ia-gogna'n ¥
e aion s WA ATTOE S RGN B b e
thedheaw: shain)inbinalihethes@yottsdim.zymogen may be activated by
removal of a dodecapep 15 tide at the N-terminus of the heavy chain. The

present invention further includes th f inant j
e e e R
ertrhostinmérttheodhBE moTecutd & rohEpREIRTu & BEAPE S PREAGRERS

activated Rrotein CHhabisdntended:to be administered according to the

present invention comprises naturally occurring human activated protein

C, or bio- Iogicqlly active analogues of the same, WhetherPre areg,frogn
pla"mamareggﬁzﬁ@‘ied protein C that is intended fo be administered accoraing 1 the

present invention comprises naturally oceurring human activated protein C, or bio-
logically active analogues of the same, whether prepared from plasma or recombi-
nantly or transgenically or synthetically produced. Recombinant activated protein C
may incorporate modifications {e.g. amino acid substitutions andjor deletions and/or
additions of heterslogous amino acid sequences), which may result in analogues
with enhanced biologic activity. For example, the APC can be produced using gu-
karyotic cell culture systems (e.g. human kidney 293, HEPG-2, LLC-MKZ, CHO or
AV12 celis), transgenic animals, transgenic plants, or in vitro systems. In ihese sys-
tems, the protein can be produced as an inactive precursor, which, after nurification,
is activated by thrombin cleavage and formutated for administration. Alternatively,

the APC can be produced by dirsct secration of the activated form of protein C.

Details of producing, purifying, activating, and formulating APC are known in the art
and are described, for example, in U.S. Pat. No. 6,156,734, which is incarporated by
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nantly or transgenically or synthetically produced. Recombinant activated
protein C 25 may incorporate modifications (e.g. amino acid substitutions
and/or deletions and/or additions of heterologous amino acid sequences),
gy may-kesult in analogues with enhanced biologic activityr/Banos/002773
example, the APC can be produced using eu- karyotic cell culture systems
(e.g. human kidney 293, HEPG-2, LLC-MK2, CHO or AV12 cells),
transgenic animals, transgenic plants, or in vitro sgstems In thes% }E 30

terfRESTARSBIORENT LalFEETBrROHGLEY A8 AHGASREVE PRSEUPsShaER S4fsr
putificationthisiastivatedbydinehibiRat dénmdedahdTarmilatedfend

adwwté?ﬁowm%ﬁ%m %ﬁ%%&!@&%’&ga&@% REoherd Avislirechaaeretiomn

of the actlvated rm of roteln Deta| ducm
Py R T et S BT TG K 22 S mple of an
deé@ﬁbédi,t ﬁaﬂéoeampdbmlthu@em@tﬂ mr@@%@m&!wwmﬁng fPRBRSOratEier

by MEQ 209 o/ E29s (6B GabtlBRA0BLRRTEH Fuetergnesihenein in its

entirety. Also, APC genes and plasmids that can be used in these
methods are described in U.S. Pat. Nos. 4,981,952; 4,775,624, and
4,90 257 BraIATER AP HEnRI S 56 RIRIP ) PEtERER CEhARS TR la@n APC

profeimbeueann alsecheabtrined fomecemmardial.sobsces. drerdnstandeyah as

Sp(%?ngcte 6\% é) ?L%a%ig {g‘: fg]v%rcgl,lncﬁ%yig%rj%% '%Y%QHP‘%%S‘IS or fewer,

uce and Com pany, under the name of XIG

(ac?cRﬁS‘téﬁ ?ééasrﬁ%iﬁfafﬂrrﬁ%ﬁﬁawep%@iﬁ‘f@j THOTRS Prefdire é%sé%mﬂ&rﬁ of
theqresantingentionsihe APESanalectte fsveer ARD @natodeesAaikPesid

ané&p&é%&%@%ﬂ&é Fplesile NaNIng, ARG OHAALEASHCR A% e & D-

fewer, for examp e 17 or fewer, such as 15 or fewer, for example 13 or
eV SLRHLE T or fewer, for example 9 or fewer, such as 7 or fewer, for
example 5 or fewer, such as 3 or fewer, for example 2 or fewer, such as 1

or f@#@%@l@g&%@é&% %{@&QQH%G%@H@Wol@\t@*ﬁi@@%ﬂenmmam ang-

relative to APC and m clude % ino acid form 15 APF a%r oques,
als8%%?\?ev‘6‘é%haéee§r@ Shl] %Dgnﬁslnc R RS Gtes
whfoﬁpamegcaaame@mswtpmriwiwgia@@@gaégtédntémg%ﬁl@aé@m&@ﬁﬁéw
follguingiamine Asiksyhstititians #.:88 QP MO deHispatrosition $0bsttuted

subsuied ath Cin et aposIRNL S SHESILIGH WU Gl S8 Blcrtos

pOSI{IOI’]@ In at pOSItIOﬂ IS SU stitute

withi1GshaxiPae p@ﬁﬁléW@%é%tﬁﬁ%'tmﬂ KspBr Pie 2%nd thd0= or
anine rGidmRtinesition 194i0b, 2 82492 F4ir3B2, Aiz, Thr, His, Lys, Leu, Arg,

Asn, Asp, Giu, Gly, and Gin, or the amide form thereof, and pharmaceuticaily-

acceptable salts thereof.

Preferred APC molecules used in the present invention alse include anatogues of
APC in which one or more amino acids which are not present in the original se-
guence are added or deleted, and derivatives thereof. Such analogues are, for ex-
ample, described in EP 0 948 715, where the protein C Gla domain was repiaced by
Gla domains of other vitamin K-dependent polypeptides, such as factor Vi, factar X

and prothrombin.

In one embodiment of the present invention the APC analogue axhibits an enhanced
anticoagulant activity compared with the wild-type protein. In & preferred embodi-

ment the analogue has a higher binding affinity for its substrates, such as for exam-
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316 is substituted with an amino acid selected from Ser, Ala, Thr, His, Lys,
Leu, Arg, Asn, Asp, Glu, Gly, and Gin, or the amide form thereof, and
pharmaceutically- acceptable salts thereof. 25 Preferred APC molecules
wasegsin e present invention also include analogues of ABRCIBReHckiooTne
or more amino acids which are not present in the original se- quence are
added or deleted, and derivatives theréof. Such analogues are, for ex-
ample, described in EP 0 946 715, where the proteiﬁﬁc %{g g.orgg,[i%w%gc
refsiatdany BY EateRmiame St RAST IREmim Yel FERERGE BOWDGpEI es,
sHsh @ faster\dlvéapteaig afdiprotitmiiiiton, snerambudiraamopipien C
e Hhep s%ﬁﬂ%@&%‘Soﬁmﬁﬁ%t&ﬂh&ﬂ&ﬁ%@MWt
act‘lvn!y compar g with the wild-type protein. In a E)r(?ferr d eem%%lié —
nieifit thenaRIRAsTeRs o IgREFEMENG SRR for ts %%B%ﬂa?es, such as
foraexsnWBrRROTINARRTE RETFABE00E/ 06T BB DRI Bt ES/RII,
e S ot e gle el &
as a lower binding affinity for. its itors, such_as far Blﬁrl-. refgin
intRSRGY, B 2R ERPe? PIFEHIR Oy en AE ‘ﬁ%‘f%f%rﬁﬁ%@:ﬁ?ﬁﬁﬁaﬂ tBe
wildktitpe procsnethtoneedilsetiamerist ife sredbmipr ahtis e Kpesve:
at%%@g%@éﬁ]@@;@@b@@x%rhﬁl@g%i@@'tbﬁw;éiﬁ amiwgmmmmn@a@d
wild-t rotein. In a preferrs .emg) ' the analogue has,a-& C
biWcﬁrﬁg’E’#ﬁ%%t&' Bﬂ]-%fhhaeﬁ‘%?'e%l -%%%gg%te?ﬁ In another eml?l%imzent
then AP e erdo fecl Ree A5aTEST T HIBIRMG AIRYSR OF RlpHfe? hsodimam”
thgmegificationsressitinastabitizatianes the /AREranttogaed/ Suchiugates.
analogues are for example described in patent appligations W\ 98/29767
a%arl%‘%%oﬂ%‘%%?ﬁ)ﬁ%h are ek%l%gfeby inco%oratg%)l%%r,efererﬂézc%\ifgl o
thesndwtitesgl. inPeriprlisn s Bl BE NLBY'QRLG MR o TR (Hesent =
inygAtihaleae Qrin combination with other APC analogues and or
homologues and/or derivatives and/or conjugates. For example an APC
analogue with a higher binding affinity for FVa and/or FVllla can be used
in combination with an APC homologue capable binding selectively to 15
and nbthitingdRidet dimtznttivet piéfe mersethboemitentis A presetie s an
InVERIgD: (B8 ARG MPloGiR A 0BG, derbietiveni dniARG darivatived i
defined as a molecule having the aming acid, 20 seguence. of APC. arof, .
arENgRSIdgue bt a'aﬁl%%n%f‘y“’@é’m%ﬁéég A |
fication of one ar more of its amino acid side groups, alphe-carbon atoms, terminal
arnino group, or terminal carboxylic acid group. A chemical modification includes,
hut is not limited to, adding chemical moieties, creating new bonds, and removing
chemical moisties. Modifications at amino acid side groups include, without limita-
tion, acyiation of lysine epsilon-amino groups, N-alkylation of arginine, histiding, or
lysine, alkylation of glutamic or aspartic carboxylic acid groups, and deamidation of
glutamine or asparagine. Modifications of the terminal amino inciude, without limita-
tion, the des-amino, N-lower atkyi, N-di-lower alkyl, and N-acyl modifications. Modifi-
cations of the terminal carboxy group inciude, without limitation, the amide, lowsr
alikyl amide, dialky amide, and lower alkyl ester modifications. Lower alkyl is CI-C4
alkyl. Furthermore, one or more side groups, or terminal groups, may be protected
by protective groups known fo the ordinarily-skilled protein chemist. The aipha-

carbon of an amino acid may be mono-or dimathylated.

Mamoiogues of APC molecules
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fication of one or more of its amino acid side groups, alpha-carbon atoms,
terminal amino group, or terminal carboxylic acid group. A chemical
modification includes, but is not limited to, adding chemical moieties,

wereatingaew bonds, and removing chemical moieties. Modifi€atidne/ 773

amino acid side groups include, without limits 25 tion, acylation of lysine
epsilon-amino groups, N-alkylation of %rginine, histidine, or lysine,

alkylation of giutamic or aspartic carboxylic acid.groups idatl
o SRTRAIPANE B S e WS TS ST L e S

witheasis fimiiactirasberdeseatinbs ReowtealRgTimddRISHEREARE, Argrorm-
Nﬁ%%a@%@%%ﬁ; Modifissaligns shihestenmiagkeashoiydious icluae,

without limitation, the amide, lower 30 alkyl amide, dialkyl amide, and

Idﬁi@ﬁéﬁ(ﬂ%@?ﬁﬁ%ﬁff@ﬂ%ﬁggmwer alkyl is CI-C4 alkyl. Furthermore,

one or more side groups, or terminal groups, may be protected by
pratective MBS KaoWRHS theraislinarfyskiltda, prbteinichsRiisnorle is a
alpha- carbon of an. amino, aci =Qr di | - ; of
GBS ol B e W ST D B s omba 07"
Athemoleriies REFEE MBI SEERIRINGEY specified herein may vary
in one or more amino acids as compared to the sequences defined, but is
capapleé%ggerform- ing the same function, i.e. a homologue may be
envisag s a functional equiva- lent of a predetermined sequence. 5
Thuse in¥&Rreferred embodiment of the present invention, the APC

molegulgyiga:Remealagueiaiany of the molecules disclosed herein, such
as a homolog of any of the molecules selected from the group consisting

of: 10 APC XIGRIS Drotrecogin alfa activated Thus, i ong referred .
erfibegliment @FQF%@%%@W‘?W%WFHﬁk}eﬂ?éeﬂ%‘?ﬁﬁm@ﬂlﬁ%% (fénﬁeer?ﬁ&e

CORBHANELARETYBREAMINO Ackb SIS HIOL RSP IevETSHILAddHiBRR and/or
an %%%%ogxg,l %E';%—, 2urss Wﬂi‘éﬂ? & ith. anyiof the molecides disclsadbeiaiecule

suchas a’'molecule selectéd from the group consisting of: APC 20
X |estemted from the group consisting of:

« APC
e XIGRIS

'« Drotrecogin alfa

in one embodiment, the number of substitutions, deletions, or additions is 20 amino
acids or less, such as 15 amino acids or less, for example 10 amino acids or tess,
such as 8 amine acids or less, for example 8 amino acids or less, such as 7 amino
acids or less, for example 6 aminc acids or less, such as 6 amine acids or iess, for
axample 4 amino acids or less, such as 3 amino acids or less, for exampie 2 amino
acids or less (such as 1), or any integer in between these amounts. in one aspect of
the invention, the substitutions inciude one or more conservative substitutions, such
as 20 or fawer conservative substitutions, for example 18 or fewer, such as 16 or
fewer, for example 14 or fewer, such as 12 or fawer, for example 10 or fewer, such
as 8 or fewer, for example 6 or fewer, such_ as 4 or fewer, for example 3 or fewer,
such as 2 or fewer consetvative substitutions. A "conservative” substitution denotes
ihe replacernant of an amino acid residue by another, related amino acid residue

helonging to the same group of amino acids, such as those with a hydrephobic side



h

10

Drotrecogin alfa In one embodiment, the number of substitutions,
deletions, or additions is 20 amino acids or less, such as 15 amino acids
or less, for example 10 amino acids or less, 25 such as 9 amino acids or

v‘}mg%%gmple 8 amino acids or less, such as 7 amino agigsa:lesssior

example 6 amino acids or less, such as 5 amino acids or less, for
example 4 amino acids or less, such a3 amino acids or less, for example
2 amino acids or less (such as 1), or any integer in between these
arimintidseorits aspeeretaREsrREitich IR L BSRRIASKE FRallu BB "EY
mQﬁea%Qsﬁcﬁéaéh\é%sﬂﬁﬁmbﬁtﬁ%hﬁ#ﬁhyBQcﬁScﬁ&roafﬁé\Nmeoﬁmm\ﬁemzeo
SubTens Jor example 19,01 lauer, sudasdf ot ine. Greremnle

Srlewer. fof example 10 or fewer, such as
fewnmsr hmfcami@ipr@fed@ﬁf% a§d%%%3§f&@o?Eflé%e}e%‘r“%?éfﬂﬁﬁ@%‘”fi? 8{}\%}
SURReRS2 1E f@wﬁﬁmﬁ@rrmaa\z@gu bstitutcosaioticonsenvatived substitution of

Suak%StilwtllrJ\g?o esnOteoSr e emeRtAf anAHae.ACiIthrasidue tich as giu-
another, réfated amino aci reS| ue 35 belon%& g to the. same

o o ASRICHRITES SRR SR S S AT GBI £
P@M&@O@@da@zm&mmm thobeawitts & aspanaginssialed dhaiikethdseor

%"il)? side-ghaingihoss: WikLiamAEidin st ehaimkiosawlibsautions.

hy roxyl side chain and those with a non-ionized polar side chain.
Examples of conservative substitution include the substitution of one

yOrephobisidesidue, such as isoleucinb&%ﬁé@eﬁ&@ﬁ@@@%ﬁethionine for
n- other, or the substitution of one basic residue for another, such as the

1

substitution of arginine.for lysine-or the cnhof:tu*m“ n. one-acidie-residue
f)l"“%other such as glu- tamlc aC|d forB%baFtllfé é‘g:al‘d o¥ the substitution of
onargion-ionized polar residue for anotheygsuch as the substitution of
ﬁ iﬁg}mi].e for aapaquiu_ng, and-the iike_. |;i:!%fg|5rlow|ng table Tists
Cr@ﬂal residue Exemplary substitutionsgj&r er, Thr, Val, Gly Arg Lys
Aspylis, Ser Asp Glu, Asn Cys Ser Girs¢Asn, His
a3in | Asn, His
Glu | Asp, Glu
Gly ! Ala, Ser
His Asn, Gin
lig ey, Val, Thr
Leu lie, Val
Lys ‘ Arg, Gln, Glu, Thr |
Met | Teu, Tie, Vel |
Bho ey, Tyr |
Ser Thr, Ala, Asn T
Thr Ser, Ala )
"Tro Arg, Ser ——q;
Tyr - Phe i
Val ile, Leu, Ala 12
Pro - Ala

Other APC homologues suitable for the uses and methods of the present invention

are peptide sequences having greater than 50 percent sequence identity, and pref-
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Glu As_p, Glu Gly Ala, Ser His Asn, Gin lie Leu, Val, Thr Leu lie, Val Lys
Arg, Gin, Glu, Thr Met Leu, lie, Val Phe Lou, Tyr Ser Thr, Ala, Asn Thr
Ser, Ala Trp Arg, Ser Tyr Phe Val lie, Leu, Ala Pro Ala Other APC

whipmelogiwes suitable for the uses and methods of the presertimserkionz773

are peptide sequences having greater than 50 percent sequence identity,
and pref WO 2007/012976 PCT/IB2036/002773 11 erably greater than 90
percent sequence identity (such as greater than 91 % se- guence, identity,
foPraRHs ‘Zﬁr“é‘&fé%ﬁrﬁc@Q%aé:‘élaﬁ‘é%@g%té/gﬁﬂ?,hs C r%as‘{egr%que% thea
93Uesenjdentss, ithe atityn ity @mmpﬂbag_manmgmwgé‘@fu@ﬁ&eaﬁjémﬁﬁ
such. 850@aleranImkh RRQUERER gAY (er exanplR giealssitanuch

96% sequence 5 identity, such as greater than 97%. s ' ident

o DR PSR S AN B A A e Ao e Bt

seterenceldentityrsaeesan piSgreatencenarngt Hos sequidp csarientis), o7

anypldhe EHQA%_&F '&%ﬂf@f@%?%hﬁéei nesuekasReMelety e seleotpd froater
consistin

L@%@%L%%%%%@&? eg?@g NARS MXIAIR Daeeaunala-teined -

: l 0’a comparison made between two mole-
1M%m@@f§éﬁ@@rwalﬁéﬂﬂ1‘?ﬁ§%§ﬂgﬁ%wn in the an, The preferred
algquthm for calculating sequence identity for the present invention is the
Smltrl-W rman algo- rithm, where the reference sequence is used to
define t ercentage identity of

o XIGRIS

o Drotrecogin alfa

As used haréiﬂ, sequence identity refers to a comparison made between two mole-
cules using standard algorithms well known in the art. The preferred algorithm for
calcutating sequence identity for the present invention is the Smith-Waterman algo-
rithm, where the referance sequence is used fo define the percentage identity of
polypeptide homologs over its length. The chaice of paramster values for matches,
mismatches, and inserts or deletions is arbitrary, although some parameter values
have been found to vield mare biologically realistic resulfs than others. One pre-
ferred set of parameter vatues for the Smith-Waterman algorithm is set forth in the
"maximum similarity segments” approach, which uses values of 1 for a maiched
residus and -1/3 for 2 mismatchad residue (a residue belng either a single nuclec-
fide or single amino acid) (Waterman, Bull. Math. Biol. 46, 473-500 (1884)). inser-

tions and deletions {indels}, x, are weignied as
X=1+k/3,
where k is the number of residues in a given insert or deletion (id.).

For instance, a sequence that is identical to a 42 amino acid residue seguance, ex-

cept for 18 amino acid substitutions and an inserfion of 3 aminc acids, would have a

percent i'denté’cy given by

[(1 X 42 matches)-{1/3 X 18 mismatches)-(1+3/3 indels)l/42=81% identity
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polypeptide homologs over its length. The choice of parameter values for
matches, mismatches, and inserts or deletions is arbitrary, although some
parameter values 20 have been found to yield more biologically realistic

wEShitsythan others. One pre- ferred set of parameter valuesfarmmos/ 002773

Smith-Waterman algorithm is set forth in the "maximum similarity
segments" approach, which uses valugs of 1 for a matched residue and
-1/3 for a mismatched residue (a residue being either a single nucleo- tide
or single amino acid) (Waterman, Bull. Math. Biol. 46, 473-500 (1984)),
In&afnaﬁrmca@ﬁhmteﬂaﬁmns;(mdeisag,aqtmamgrﬁedcaswﬂim@@n%mé?ﬁé

Kis the pumberfres 'fﬁ 56903@%%%' AR chr@%!@cﬁk%h&kd}aerﬁ@f Rer, if one

ins tance, a sequence that is identical to a 42 amlno a(j" ?%he I%D oy

sé@l@%@ fsék?f’%rptf‘ﬁﬂfﬁ@ T R e e A L R
aniBa acidsssvoatdiavatiy pesisivideatojhgheaipyels XNt of the pre-

matches)(1/3 X 18 mismateheshik-343insipis))/42=81 % identity WO
20071012976 PCT/1B20 0 6100 27 73 12 In one preferred embodiment

of the present invention, truncations at the end of the molecule are not
takerAREhacToUE BN ST RAGISe FEEHEETR R E2 f BRipouIS having

mglecyle isdongas thandhesathrhn abidhe-oMavapping deadtfimof thigtive o
molecy S e lJlse%{lsr};the $rguence identily. analysisldeanetiethe group

prefel %fﬂ%%&“ e pre- sént invention, truncations are counted
asdedéetioasiAn APC homologue may include D-amino acid forms and
may be a molecule having one or more amino acid substitutions,
deletions, inversions, or additions relative to 10 any of the molecules
disclosed herein, such as a molecule selected from the group consisting
of: APCAPS XIGRIS Drotrecogin alfa In one preferred embodiment of the
presept ipyenton, the APC molecule is a pep- tide containing one or more
amino acid UbStIIutI ns, inversion, additions or dele- 20 tions, compared
with AP r8‘r:'f?-:95m%od|ment the number of substitutions, dele tions, or
additions is 20 amino acids or less, such as 15 amino acids or less, for ex-
in one preferred embodiment of the present invention, the APC molacuie 1s & pap-

fide containing one or more amino acid substitutions, inversion, additions or ggie-
tions, compared with APC. In ons embodiment, the number of substitufions, dele-
tions, or additions is 20 amino acids or less, such as 15 amino acids or less, for ex-l
ample 10 amino acids o less, such as @ amine acids or less, for example 8 amino
acids or less such as 7 amino acids or less, for example 6 aminoc acids or iess, such
as 5 amino acids or less, for exampie 4 apinc acids or jess, such as 3 amino acids
or less, for example 2 amine acids or less (such as 1), or any integer in between
these amounts. In one aspect of the invention, the substitutions inciuds ong or more

consarvative substitutions. Exampies of suitable conservative substitutions are given

above.

Other APC homologues suitabie for the uses and methods of the present invention
are peplide séquences derived from protein C sequences having greater than 50
nercent sequence identity, and preferably greater than 90 percent segquence identity
(such as greater than 91 % sequence identity, for example greater than 92% se-
guence idantity, such as greater than 93% sequence identity, for exampie greater

than 94% séquence identity, such as greater than 85% sequence identity, for exam-
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ample 10 amino acids or less, such as 9 amino acids or less, for example
8 amino acids or less such as 7 amino acids or less, for example 6 amino
acids or less, such as 5 amino acids or less, for example 4 amino acids or

Wwiesssstiol7as 3 amino acids 25 or less, for example 2 amin8@EEi#308¢/ (8353
(such as 1), or any integer in between these amounts. In one aspect of
the invention, the substitutions includé‘bne or more conservative

substitutions. Examples of suitgble conservative MU HNERen-
A e e e

thinyptesentrimieptivierdrepedtideserfireridadife Avduat R ProtaRT &°

s ggg%:ﬁ,%wittﬂg ﬁlﬁg@;@()é @@Qtéotm@@mwosmmenmimﬁwmﬁd SEQ I
rerera reater tnan ercent se el | ] v

Ao 200 Gl TR o BArIe 2SS e

ideitity tse chrasagroataetitae D%y SuRUBAIEEHEE MRS RIF R PR Griatare!

3%.haR B4% sequencridesdivigsich ds- getatetithar 9BW s EtpuEhder the

dentity, for exam o 2007/01 2070 RGTARAN0G0AZL A d reiegreater

thBFB% Sequence idéntity, such as gréater than 97% sequence iden-
tity, for example greater than 98% sequence identity, such as greater than
99% SBE (eanasidentty akar examplecgrestofinthancgy. BugsaminsnEd subst-

deniity), to (1) SEQ 10, NO:1 andior 2)iairunscatedsequensesdiereafis

[

As used éereln, sequence identity 5 refers to a comparison made between
twer AT SCAHES '8y standard algorithms well known in the art. The
preferred algorithm for calculating sequence identity for the present

nyention is e Sith-\Wedes magAlaaviimn asAesstibled.ahs ey AntiPge-

[
homologue may also be a molec Iec Qr.maor. i id
s ﬁf“i‘@%%ﬁ%‘?rﬁf@%nﬁﬁ?’iﬁ%!f;sal‘étr%/%?%qaﬁti%r@ e&%ﬁ:\%‘\ Ft%)draué}man

APC and may include D-amino acid forms. In another embodiment of the
present inyeRligResishiRmAl gy anhanyiobtepre: detmbidinding selec-

sequences herein, such as,S DNQ: | E‘@M@%ﬂ&ﬁ&?‘ed as: 151)
homologﬂ}é@}ggr{%r%?ﬁ%uz%%ﬁ%éofgg Sequence capable of binding

selec- tively to the coagulation factors Va and Villa, and/or ii) homologues
haying a suhstantialby.similasoshighenbiing affigiy toithisg 2inity © the
coagulation factors ¥a,and \illa han. iuman AR Granalau) homologues

el Q . .
comprlsw?g 5h amino acl sequence capable of binding selec-
iif) homologues comprising an amino acid sequence capabie of binding selec-

tively to and inhibiting PAI-1 and/or

iv) homologues having a substantially similar or higher binding affinity to PAIM

andfor

V) homologues having a substantially similar or higher binding affinity to endo-
theital protein C receptor (ECPCR) and/or

vi} homologues having substantially stmilar, higher or iower half fife after deposi-

fion in fhe airways

Chemically derivatized APC molecuies
It is further understood that APC molecules suitable for use in the present invention




10

15

25

30

SRRy CBa{EE

tivelyto and inhibiting PAI-1 and/or 25 iv) homologues having a
substantially similar or higher binding affinity to PAI-1 and/or v)
homologues having a substantially similar or higher binding affinity to

wendorthstial protein C receptor (ECPCR) and/or 30 vi) hori6lbgBregs/ 102773

having substantially similar, higher or lpwer half life after deposi- tion in
the airways Chemically derivatized APC molecules 35 It is further

understood that APC molecules, suitable f [ Ve
W FOGTSSHe BEAIEA0DITETTS T4 Ty e il cpuare

cxraiierad fesexasiple, peptigas it mERn AT AR ARART AR Tedithies
(&R Dtm%%iﬂ@dé%i%é@d%@?ﬁaﬁﬂmm&fmﬁh@@mmm?waiﬁ@m as am-
D-amino acid residues), C-termi ' | ificatigns sual
AP, B ‘?rénrﬁ)'éa%i iﬂrﬂﬁiﬁ%&%ﬁ%ﬁ?ﬁ%@@am N- eg%;g&g 4
fumtitreiogoeps ARG SEcR XY G ated SRELCS SR bases.
O FYGUzAtIENSHS Bramdaintyyfoy iexanipieidn the amino acid pyroglutamic
acid. APC molecule conjugates 10 The APC molecules of the present
invention may also be modified with non- polypeptide moieties, such as
SRgAE AhEHBS=t0 yield APC compounds that have an increased
resistance to inactivation by e.g. human plasma and al- antitrypsin,
therefooe. diplaYingatingreasethin vive half e Rrefoundoxamptes
incltde protein ! ‘conjugﬁtes é\/§erelg at !gg%g.osn%%ggglgggl ABMNRnds that
NeglyResiAStBAcT% sHE &S BE& O SLEET Siitable examples are
desctbedrindsS-RatsNEn 698336 Etiordtsin € B aRtioER B?gtg?ﬁ C-like
molecules’) thacon Whdch-psasacerpvated-by. refgrerce MaaTei.
2B embﬁ%@t f the present inventian e ARG mplesyision

TA polypeptide or an analogue thereof. In
antithexscmbodimewted the present invention, the APC molecule is an 0-

glycosylated ARG RRYRaRIBSIaR a1 analogue BI6redT (FBotein C or activated

protein C-fike molecutes™, the contents of which are incorporated by reference

AL

herein.

Thus, in one embodiment of the nresent invention, the ARG molecule used is an N-

glycosylated APC nolypeptide or an anaiogus thereof.

in another embodiment of the present invention, the APC molecule is an C-

giycosyiated APC polypeptide or an analogue thereof,

in a further embodiment, the APC molecule, wherein at least one additional N-

glycosyfation site has been introduced.

in another embodiment of the present invention, the APC molecule used is an APC
polypefide or an analogue thereof furthar containing and N-linked or O-finked fatty

acid,

APC Fragmenis
in one embodiment the APC motecule can be a APC fragment. A fragment is a por-

tion of APC, APC homologue or APC derivative. Exampies of fragments include




In a further embodiment, the APC molecule, wherein at least one
additional N- glycosylation site has been introduced. In another
embodiment of the present invention, the APC molecule used is an APC

walk@olypetide or an analogue thereof further containing and®FHBREE/H2773
O-linked fatty acid. APC Fraaments In one embodiment the APC molecule
can be a APC fragment. A fragment i por- 35 tion of APC, APC

homologue or APC derivafive. Exam es of fraaments.i .
E e
SeiinG [ otehsEdonmainsoy detatkbis JRRe RR I MIRGE or RATEtE A
of Shenatural AP pepide ashotihF1ageTentsSHARCICoMmPriseanizast

20 consecutive amino, acids from SEQ | ik examplea. fragmsnt
cHRSBEI A ASHL B fiore’ ?ﬁéﬁ%@?&%&%ﬁ%&ﬁ@nﬁoré for exp

5 asnphe30 amiroasisidoUn ARl dLRh LB AR 68 Br MSTE 161"
eéﬁmg:%;e%%rmqs@@tdwrmmnsmmasr]xsararmn@xamg aPthesrEcfap-
example 200 amino.ac- | r SUGh 35,239 Amine@sifiasdaers; for
ei?irﬁb[goﬁﬁoglé?rnniﬁ%% g%r% F%]%%%e?guch é\sni%go rﬁﬂiyﬁo, acids or more, for .
exenTR DB FRBTHERBSSIE ROTE TSueh S5 D %ﬁﬁ\@%%? 5 oo for
exampie 4G aminmasice ifolengthyds 48 dntegercids TOWelleeahBsse” n
amaounts. Intrat intrabronchial or intraalveolar administration

10 I\/Fe%%ec?g gheasgn%?ﬁgﬁzéﬁon include, but are not limited to, spraying, lavage,

fﬁ@%&@%ﬁa‘%ﬁ%s@é@&wﬁa u¥heR tiase Jeuvisginratradhissll-

ag
!
intrabronchial or intraalveolar administration” inc i
e e R s
15 thie ledtctizopitios aﬁmtﬁt}@sf@@mwi@qﬁﬂﬁ%ﬂ%ﬁW?ﬁé‘ﬁ%&fﬁ%i&%f‘éﬂ%%%u-
:ﬁ@fgﬁrﬁ*%ﬁefaégg@“wﬁpﬁ&u@ia thesfastenia arpavedeebrmadorbstationingtude
e factor tq 20 reach the relevant ' | |
oo . 0GR SOt of o

withoteadtiedrstmbiinins GheMlerSRERI AR StHaP SRHGANR S g solu-

Imen
- inygtrachaakdistalyrapsiiag ot mrmivee_lmmimstratibmawmééﬁwf?@mf to
oo 'NClude inhalation.of theprodycroulthe prilipbianOhapphsakaiRkaigolsr

nebulized solution or powder ar gel, with or without added stabilizers or other excipi-

ents.

in anothaer embodiment, intratracheal, intrabronchial or intraatveoiar administration
25 does not include inhialation of the product but the instillation or application of a solu-

tion of the factor or a powder or a gel containing the factor into the frachea or lower

alrways.

Methods of intrabronchial/alveciar administration include, but are not limited to,

30 hronchoalveolar lavage (BAL) administration according to mathods well known {0
those skilled in the art, using as a lavage fluid a physiclogically acceptable composi-
$on in which the APC and/or a APC homolog and/or derivative and/or conjugate has
heen dissalved, or indeed by any other effective form of intrabronchial administration
including the use of nebulized powders containing the anticoagulant in dry form, with

35 or without excipients, or the direct application of the anticoagulant in sofution or
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tion of the factor or a powder or a gel containing the factor into the trachea
or lower airways. Methods of intrabronchial/alveolar administration
include, but are not limited to, 30 bronchoalveolar lavage (BAL)
wadiminigti@ion according to methods well known to those Skiltei inotiits 2ars
using as a savage fluid a physiologically acceptable composi- tion in
which the APC and/or a APC homolobsand/or derlvatlve and/or conjugate
has been dissolved, or indeed by any er effectiv m
PAERO AC AR RIS BRCHERR 8p ﬁt%eOSEe"‘% eeaggﬁénv‘vdsét??m
cmme;m@ﬁmmﬂnmdmbmmmmMﬁww&h\ﬁlﬁﬂmre%@&%h% B
§1§;59§5 R;BPébC o0 ;%thsrmwa%mﬂﬂ@ﬂmmemm@ﬂmmwm

182006/00 773 16 er or f m dur 0 SCORY .
M@fﬁ%ﬂ@%ﬁﬁﬁéﬁ?g(‘fﬁgﬁ % s&??ﬂoﬁ ?ﬁc Ude, k%ﬂfga&ré% no?llmltegl?g apea

btiidstedeheatavashingwiitesa similar solution of dis- solved activated
protein C , or the inhalation of nebulized aerosolized fluid droplets

containing the dissolved activated.pr ;
ngB%ﬁgﬁg gnga n ligsvgt%equa%t%@o%ﬂ%&ﬂm%@g ByuseOfapting AL

p ‘Té)ose. The reserk I%/J]entlon
pwdm@aeumarﬁéw alairoRIE AR aFRARBES BRI R OARES
DB@ ﬁﬂh’i@mdx@m@t?mn@ama;a@smmdwmzmmﬁamgéwmwﬁy is

gy fon Furhisrmers, he eemiisigionol e reicasaianosate

expec d'to avoid unwanted emorrha\}glc adversete wa%s

oﬁ%%@érﬁi@wf@fﬁaﬁéﬁfbﬁsaﬁ%o%Bf&df&*’@ﬁ%ﬁoﬁ% e

ose
Iné@%m&uﬂ@asea@mma{emmmagﬁgmmcam.n@ﬁa@rﬁtée@fqﬁf@@ﬁaﬁf the

hemorhage adlydingicerehra m@z%%ﬁag@ At theapamestionpedie to poterr

N
Afation oft g i ts via t t
%%%é%%ﬁ%w%%%%%’v%%r?#faaedsaeg%é%vﬁ fﬁelﬁ"p“egﬁﬁ%‘gr‘%%%%*ﬁgiﬁ?

Wtﬂ’e;%yﬁ‘iém;smmaﬁ@dmﬁhﬁaﬁmﬁtw&@&ﬁ@d@@ fosparelctaraboageiat
g 9}“ ficoagitian aggeﬂmu%fmm@twagemes@mmm Wity be air-
usea alo

ne locally Wlth air- spaces or.m -
C SRR AT N T AN e By Pt BT e et

inventiondbliminmatenbipianiPh HAREHEGEEH @@?@“féﬁw@fﬁé‘hé&r’
Pulmanary B@Eﬁ&&%ﬂ‘#ﬂ&%&%ﬂmm&amﬂmm incidecekinfideuep 20 drug
r

adverse effec, lor cxample I Bale I SRUelE.Aopsicple shoRRDG

ime interval (' WlndOW of o ‘E %J%eyr?trave—
dUFinpsuhiaste the mavEeTaLISReoHF A BRPRTHREY B BRENEH &S| TS
limited .4elongettigginiesusl Bérﬁhﬁt@iﬂeﬁpm&de%a}gbetméﬁé@lwﬁ@wg
th?eg §nrétei%%§%% ic—px %%’EQQ %@ﬁ%@ %&%@% QLEY @ the post-septic phase or even
in the iate ARDS phase dominated by alveotar fibrin deposition, e.g. as ssen in ALl

and ARDS.

A preferred embodiment of ihe present invention comprises local intrabronchial ad-
ministration to human patients with ARDS of APC by means of bronchoalveolar tav-
age with lavage fluid {e.g. 25 mito 400 mi of isotonic saline) in which a suitable dose
(8.g. 2mgto S mgor rhore) of APC has baen dissolved. This administration is re-
peated at intervals during one or more days depending on the duration of either
early or jate phases of ALl or ARDS. As supplementary or combinatorial freatments
in patients fulfilling the indications for intravenous administration of APC, APC can

also be given by intravenous infusion.
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in the late ARDS phase dominated by alveolar fibrin deposition, e.g. as
seen in ALI 25 and ARDS. A preferred embodiment of the present
“invention comprises local intrabronchial ad- ministration to human patients
withAkRDRS of APC by means of bronchoalveolar lav- age witiiilggagefards
(e.g. 25 ml to 100 ml of isotonic sallne)} in which a suitable dose 30 (e.g. 2
mg to 5 mg or more) of APC has been dissolved. This administration is re-

ted at int I d
CTRGF Ay o7 1 DR L ALT B R A EIERARae Sil

combinaﬁ)“ﬁ&ﬂf@éﬁﬁ@htéZﬁﬁ%ﬁd%ﬁ@ﬂﬂfﬁﬁﬁ%ﬁ@%&i?@é‘tmﬁ@%r
intravenous-adAdistatiansof APC, APC can also be given by intravenous

infusign. 22 R 20N R TUBOONAAEE DL Qhen ileried

methSds Bf adminiatratio e using the following devices: 1.
Pressuri2éeisiehdnrsersitaind dompressed aidoxygen mixture 2. Ultrasonic
nebul&ewp&eﬁw@mﬂmmmmﬁébuIlzers (e.g. Aeroneb Professional

Ner%%"azeerf Yelerad dase helgndnlda. Bry paudaidebales o n
systems aeroso may be de JvereiﬁP via,a) face ks v&
eri%‘t?é‘i%’e%ff tﬁrﬁégwwﬁ%ﬁﬁfej%&"%ﬁﬁé S éé 'C%chanlcag}ﬁq é%one
(devits darateach8 ) sHucbd dvicesidntarith B itassisleo s (REIP B A B RFERET IS
without assistance-provided thatthe patient is 10 able to self-activate the

aerosol device. Preferred concentrations for a solution comprising APC
and/or homologues and/or derivatives of APC are in the range of 0.1 p

to REOYthgactivesiinre ficatspliion cavlRARINY %%Wﬁaﬁﬁ%ﬂ%&ﬁw £r
;h%&%mraﬁsﬁbeawﬂh@rsp@@ienmy@ai ﬂrﬁ)ﬂﬁfﬁmmzﬁb?}?zﬂg%ﬁn
romO0,1p 5000 er.ml solution, suc I angeaf, Jrom.ahout
0. 5946 gﬁ’ﬁ@ &DBg'ﬁeec fofﬁ?lon%gin Og‘s%oeumaﬁ;{ i t%'{a range of from °

ab@ﬁtﬁf()irl’tb@ 800 IgRH Wi SORIEHIRRITASH IRE: HRg&E DI HBRTaNoe of
abputQdapgda ;2@5@ @c@o@@mmlmm prefemediadn ceir atiore Wi
be from OUt O 0;%" %1%55!%@9@[%@%%% B%rﬁ@og%rte{b@% 0

roma out 510 20 about 1.5 m e eC|aI ? ¢
rap?@e nwong ?é‘*it‘@rh‘r@ PP SRR BISAG 8 ﬁ1é? S of tRE°CH
coppet) dssithaisyitablelconcedtratiorare ohtergistbeas from about 0.5 1o

about 1.5 mg and especially in the range from 0.8 {o 1.0 mg per mi solution. Using
multimeric forms of the compotnds, the sultable concentrations are often in the
range of from 0.1 pg to 1000 pg per mi solution, such as in the range of from about
0.1 pg to 750 pg per mi solution, and especially in the range of from about 0.1 ug to
500 pg per ml solution, such as in the range of from about 0.1 ug to 250 pg per mi
solution. A preferred concentration would be from about 0.1 fo about 5.0 mg,
praferably from about 0.3 mg to about 3.0 mg, such as from about 0.5 fo about 1.5

mg and especially in the range from 0.8 to 1.0 mg per mit solution.

indications

One aspect of the present invention relates to a method of treating or preventing
extravascular fibrin deposition in the airways. Thus, the present invention relates to
the treatment of individuals suffering from, or at risk of suffering from, extravascuiar

fiorin depositions caused by an inflammatory lung disease.
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range of from 0.1 pg to 1000 lag per ml solution, such as in the range of
from about 0.1 lag to 750 pg per ml solution, and especially in the range
of from about 0.1 pg to 500 pg per ml solution, such as in the range of
witormabont.1 lag to 250 lag per mi 25 solution. A preferre@ €BREBerERioN
would be from about 0.1 to about 5.0 9, preferably from about 0.3 mg to
about 3.0 mg, such as from about 0.5 {6 about 1.5 mg and especially in

the range from 0.8 t0,1.0 ma per.ml solution..Indications: 38R asnecsat

the present invention relates to a methdd of treating or preventing
exd@idgsfular fibrin deposition in the airways. Thus, the present invention
relates tg, the treatment of individuals suffering from, or at risk of suffering
from,sext}i%@cular fibrin depositions caused by an inflammatory lung
disease. 2007/012976 PCT/IB20061002773 18 In a preferred aspect
the inflarAngamPPifuNg disease is selected from the group con- sisting of:
ALl ARDS:B Hifieunsaniaiacidedaeonchoalveolar disease chronic
bronchoa%%%la disegs%/ g%p@ine% gaélveotitis or bronchial asthma 10

Alvedlitis BB RABIGS Bonchiolitis obliterans-organizing pneumonia

(BOPA) fiGraftyetramiitost disease (GVHD) Pneumocystis carinii

pneuqona (BRP).Ap-Fneumonitis, e.g. aspiration pneumonitis
Drug-induced pneumonitis (e.g. due to methothrexate, bieomycin or si-
rolimds) “F16R¥EMg aiveolltis, acute or chronic  Cystic fibrosis 20
Idiopathi&pubrhioiidy fibrosis

o Bronchiolitls obiiterans-organizing pneumonia (BOPA)

e QGraft-versus-host disease (GVHD)

¢ Pneumocystis carinii pneumonia {(PCP)

« Pneumonitis, 2.g. aspiration pneumonitis

e Drug-induced pneumonitis (e.g. due to methothrexate, bisomycin ar sk-
rolimus)

« Fibrosing alveoiiis, acute or chronic

« Cystic fibrosis

¢ Idiopathic pulmonary fibrosis

in another embodiment, the inflammatory jung disease is refated {o a condition se-
iscted from the group consisting of:
¢ direct or indirect pulmonary trauma
s pancreatitis
s aspiration pneumonifis
«  sepsis
« severe sepsis and/or
o septic shock
¢ Pneurmocystis Carinii Pnemonia (PCP) as an adjuvant prophyiactic or pre-
emptive therapy or as a treatment of PCP manifest ARDS induced by PCP,
i.e. before or early in the PCP phase or in manifest ARDS concommitant with
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In another embodiment, the inflammatory lung disease is related to a
condition se- lected from the group consisting of: 25 direct or indirect
pulmonary trauma pancreatitis aspiration Pneumonitis sepsis severe

wsepsis@anehtor 30 septic shock Pneumocystis Carinil PnenféfidsaroMgs

an adjuvant prophylactic or pre- emptivggtherapy or as a treatment of POP
manifest ARDS induced by POP, i.e. before or early in the PCP phase or
in manifegt ARPSG0 IR Mé%gy%ﬂégls%ga?n@thoxasoi with
PCT11S2006/002773 19 the anti-Pneumocystis antibiotic therapy with
e.g. SulfaHBRBRAYS with Trimethoprim. Pharmaceutical compositions 5
Pharmaceutical compositions or formulations for use in the present

invention inclyde a8 ARG-pEeparation in combination with, preferably
dissolved in, a giharmacgutlcal]l_yf acce tablfe carrier ,preferab
|

yan . .

o OB REAEE P RaE e b (i L SR btion nciuce
sokid, APtigpidpargishon apralgresen withapiefyebMElirRse IS EHIrR ierRapEEally
gﬁ%&ﬁﬁba@%@ﬁ%@rﬁmlpuﬁ%(@@@@éiem@hyswm@wanwmpamtesi@
utiers and the like. The composiiio \ rili | .
technigue go\r)véq F}iﬁgv@ﬁj ?gocf)h%s'%&s%{i#e% r}lrﬁﬁtﬁ%%aéﬁg%#l?rqeésﬁ%?ﬁg \éa%?}eous o
soRffongyhay B puat aged foraise. dHfirkré g yEelwcebn I 'e
andfreazardrirgliitbeTre ecendrisitiorr epgratiordizingissoleatonbistonipes
aq%%ﬂ%%éﬁé%%ﬁﬂ&g%%ﬁ%@ﬁ%'a‘ﬁ9@rés%lﬁkbea%@m%%ayaweat@éek-

pharmaceutically accept auxiliary substances or adjuvants, mcludg}n ,
itHERA TRRHBE R BFEPA ST 3P BRI AQ6HES Ar B IR i ore?
adjpistingragehissuichoasfor @xsmipleqsadianviatetatdysodidminsbeite)-

so- dium chloride, potassium chloride, calcium chloride, etc. The
formulations may con- tain ,harmaceutica?él acceépg%gle car,{.iers and e or
ex PR RGBT B8 G MRS T LT Lo
nandparitte okt |ikshGotiveationad i pebminassateh ipita §oeoin posed
of phosehalinidsdnautial ernegatively shared)liandieseholesd el Mol so-
D G ol S IS S S R R0 AL BT RIS SHITRHBA My con-

tain pharmaceutically acceptabls carriers and excipients including microspheres,

linosomes, microcapsules, nanoparticles or the fike. Conventional liposomes are
typically composed of phospholipids (neutral or negatively charged) and/or choles-
terol. The liposomes are vasicular structures based on lipid bilayers surrounding
aqueous compartments. They can vary in their physicchemical properties such as
size, lipid composition, surface charge and number and fluidity of the phospholipids
bilayers. The most frequentiy used lipid for liposome formation are: 1,2-Ditauroyt-sn-
Glycero-3-Phosphocholine {DLPC), 1,2-Dimyristoyl-sn-Glycero-3-Phosphocholine
(DMPC), 1,2-Dipaimitoyl-sn-Glycero-3-Phosphocholine (DPPC), 1,2-Distearoyi-sn-
Glycero-3-Phosphocholine (BSPC), 1,2-Dicleoyksn-Glycero-3-Phosphocholine
(DOPC), 1,2-Dimyristoyl-sn-Glycero-3-Phosphosthanciamine (DMPE), 1,2-
Dipalmitoyl-sn-Glycerco-3-Phosphosthanclamine (DPPE}, 1,2-Dioleoyl-sn-Glycaro-3-
Phosphoethanolamine (DOPE), 1,2-Dimyristoyl-sn-Glycero-3-Phosphate (Monoso-
dium Salf) (DMPA), 1,2-Dipalmitoyi-sn-Glycero-3-Phosphate (Monosodium Salt)
(DPPA), 1,2-Dicleoyi-sn-Glycerc-3-Phosphate (Monesodium Salt) (DOPA), 1,2-
Dimyristoyi-sn-Glycero-3-[Phospho-rac-(1-glycerol)] (Sodium Sait) (DMPG), 1,2-
Dipaimitoyl-sn-Glycero-3-[Phespho-rac-{1-glycerol)] (Sodium Sait) (DPPG), 1,2—~
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agueous compartments. They can vary in their physiochemical properties
such as size, lipid composition, surface charge and number and fluidity of
the phospholipids 25 bilayers. The most frequently used lipid for liposome
wormeattioneage: 1,2-Dilauroyl-sn- Glycero-3-Phosphocholine {BEEE§6/002773
1,2-Dimyristoyl-sn-Glycero-3-Phosphogholine (DMPC),
1,2-Dipalmitoyl-sn-Glycero-3-Phosphocholine (DPPC), 1,2-Distearoyl-sn-
Glmg@sﬁ Eﬁ@%@%@@#ﬁ@gﬂﬂ&?&) —g%yceroi} Sodlum Satt) {DOPG) 1,2-

%DDIOE lE%ﬁn cero iFP o3phoc e%hn §Q°O BI\%IME

yce osp 0|am|ne
Du&w%wéﬁn@y@@f@r%@h@%ﬁwde%m%ﬁ%ﬂw EHprP ) 2 Dtoimoyi-
1 23@@5&@%@%%5%@@3%@@Mhasabmmoe@@?ﬁ)mews sn-Glycero-3-

v éng ns%ﬂ.X' %n ycer %ﬂzgg at%(gg,tp@gﬁ&ql% s,@% f card

ImitoyI- SR e (Monosodium Salt)
éth cther

1 Zﬂiﬁﬁlé‘iﬂvrf’éﬁl@y%é% BOﬁﬁ%B%%éf(WRﬂ%Sg‘c% .Hﬁ?@é{hﬁﬁi@%j’“
Dimpidstenhsailely cerps3dRbesphoressr¢d-glycero))i{BSaitinmiBaity! esterol

(DWd%)r é” j;iéa @H& itgyi-sn-Glycero-3-[Phospho-rac-(i-glycerol)]
(Sodium Salt G), 1,2 W0 2007/012976 PCT/1B2006/002773 20

Dioleoyl-sn-Glycero-3-[Phospho-rac-(1-glycerol)] (Sodium Salt) (DOPG),
1, 2-ddipyristaiestipGlyoe o & [PPhospiized S firey] {8 biara-Sang e 83dy
1 gsd[?g}@il\@l'&% rﬁ&ﬁﬁf@ gf;] ER@Qﬁ%%ﬁrﬁﬁgﬁiwughﬁﬂl&ﬂﬁaﬂﬁﬁway
ioleoyl- sn-Giycero ospho erine ium. Sa -
R R T O Ry
SaU)YaonHEG zc@raléetﬁawﬁgt@yﬂecma%mwmwuﬁ%@ﬁ?f the preferred
ﬁ 'r%n$ QW%@@MWE&MWPH&MFE\MMB@Q |IpIdT or
mes ar m [ ter )
S Aﬁgﬁ e e el L

“Circula dsomes are

chaﬁﬁé@ﬁ@étwwiﬁ%h&W@tbﬁ E?a@ai@é?m G finéramagum Sat)

perimeahilifyyof thevasgalamyetlis-mepeasedhibhecraast (PepiAEs way of
producing long-circulating liposomes is to attach hydrophilic polymer

polyethylene glycol (PEG) covalently to the outer surface of Ehe liposome.
Soﬁ@ﬁp%épﬁ%?éﬁ’&?bﬁ g iprsomes are suppliad by Avanti, Polar Lipids, Inc,

1 2ARipadtaitoyl-swdBiycsin-BdhasphestharmidmineNits.de lipid-protective
%Tg %er) M%W&nﬁp%X%%r@%e(m%@QH&%%%Qﬁoxsdatwe damage on
ipa

mitoyl-sn-Glycero-

3 O RoE RO R e BHBR o A AR B PO W
(ArsohgmétimrSaie);iit, GrBtten)dL BT Wfﬁ@fﬁ?i@‘ﬁﬁ@oﬁra RiERGPAne (Chloride
Salt) (DOT AP). Possible lipids applicable for liposomes are supplied by

S et e AR E T B S TR ELBASENE .
Szoka et aF Ann Rev, Biophys. Bioeng. 9:457 (1980}, U.S. Pat. Nos. 4, 235,871,
4,501,728 and 4,837,028, all of which are incorporated herein by reference.

Another method produces multifameliar vesicies of heterogeneous sizes. In this
method, the vesicle-forming lipids are dissoived in a suitabie organic solvent or
solvent system and dried under vacuum or an inert gas fo form a thin fipid fiim. 1
desired, the film may be redissolved in a suitable solvent, such as tertiary bUtanol,
and then yophilized to form a more homogeneous lipid mixture which is in a more
sasily hydrated powder-like form. This film is covered with an agueous sotution of
the targeted drug and the targeting component and allowed fo hydrale, fypicalty over
3 15-80 minute period with agitation. The size distribution of the resuliing
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agents which protect lipids against free-radical and lipid-peroxidative
damage on storage. Lipophilic free-radical quenchers, such as
alpha-tocopherol and water- soluble iron-specific chelators, such as

wieptioxiaine, are preferred. 25 A variety of methods are av&ffaie2e8e/ 062773

preparing liposomes, as described in, exg., Szoka et al., Ann. Rev.
Biophys. Bioeng. 9:467 (1980), U.S. Pat. Nos. 4, 235,871, 4,501,728 and
4,83i)028 =t rofeslbich areia ebrparaied i eratid\siteteenearafigoiieipids

meﬂ?ﬂg r%%@@ﬁ%r%%@%’r%a’r?dﬂgﬁsg&be%&&%%ﬁ%d%ﬁ%éte%ém? such

method, the vesicle-forming lipids are dissolved in"a suitable organic
SOIGERESKEHLdiGent system and dried under vacuum or an inert gas to
form a thin lipid film. If desired, the film may be redissolved in a suitable

50'%5’@! éé@tbﬁ*&ﬁ%&f%fp’ ths ang &QQQXQMB%%%@ 595%;9‘;5‘3 CFortton

t t
For AT AP A G4 AL Al o HAE  GERGE g

and the targeting component and allowed to hydrate, typically over 35 a
15-@%8#@;&@&9&%@@%@%% dﬁ@%ﬁém ms@mwm ekthetesulingicsties

ol SR e e ot
shifted Ef(g)war smal erszes ﬁ S under more VIgOI’OUS

agifetRA, @@ﬁ@i%ﬁ%@rﬂﬁ?@%ﬁ@%ﬁbmiiﬁg@%ﬁéF@@?ﬂ@@@éﬁ’ gger, ostoxynol

de@@ﬁnf\ﬂ@l@@%&éﬂ% aRedacaRpL SUHRCTRIES). (%f@ﬁﬁlﬁﬁﬁﬁﬁams are
ontai rtj o) re ionic or otherwise y
hycfzr%jp ilic gr%%[;::\7 %IR# g%%uégﬂ %$ ﬁ%%p}r of%{r%orgasﬁ?r %?g} t;g \?ielﬁ%%@vgn

to GHEEPRIRMCI ahe! 1Y PeRlsAHWRE RifcamedyoraiRerbsepyranoside,
inventigmne Seitablelditiciacianishnigiiddessetismtast eateisodiom:iddiokeate,

sodm i beialeractanvatiens ahveehmanododgey, ether
octoxynol 9 an PLURO F-127 (Wyandotte Chemicals Corp.).

Preferred surfactants are nonionic polyoxyethylene and polyoxypropylene
detiergents aorp dtiblie withiWnimge otionosaci ésa TWHEENMGOyIRIUREONISS de-

F-GReRraeikhRiRRgiNGRRYANASIIE s and the like. in addition,
phospholipids, such as those described for use in the 15 production of

liposomes, may also be used for micelle formation. In some cases, it will
be Bosiantagangss to include a compound, which promotes de- livery of the

acmw&ﬁ%@%gw@sa@m&a@@wrﬁgar@gmgﬁzada@@wm@@@@é%mma-
adrpolﬂlsatgdei% g‘u&wrg%%r&rew[ gso mﬂ%}ébl!ﬁe%{g%&ggaﬁ %gc%ve rﬂ\{% quantity to be ad-
ministered depends on the subject fo be treated, including, a.g. the weight and age
of the subiect, the disease to be freated and the stage of disease. Suitable dosage
ranges are per kilo body weight normally of the order of several hundred ug active
ingredient per administration with a preferred range of from about 0.1pg to 10000 ug
ner kile body weight. Using monomeric forms of the compounds, the suitable dos-
ages are often in the range of from 0.1 pg to 5000 pg per kilo body weight, such ag
in the range of from about 0.1 ug to 3000 ug per kilo body weight, and especially in
the range of from about 0.1 ug to 1000 pg per kil body weight. Using multimeric
forms of the compounds, the suitable dosages are often in the range of from 0.1 ug
to 1000 pg per kile body weight, such as in the range of from about 0.1 pg o 750 ug
per kilo body weight, and especially in the range of from about 0.1 g fo 500 pg per
kilo body weight such as in the range of from about 0.1 ug fo 250 pg per kilo body
weight. A preferred dosage would be from about 0,1 fo about 5,0 mg, preferably
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35

tion, and in such amount as will be therapeutically effective. The quantity

to be ad- ministered depends on the subject to be treated, including, e.g.

the weight and age of the subject, the disease to be treated and the stage
wof0iseames Suitable dosage 25 ranges are per kilo body wé&fght¥rdfrdily 73

of the order of several hundred pg actige ingredient per administration

with a preferred range of from about 0.1 pg to 10000 pg per kilo body

weight.2dsing m@@ma&@cﬁommﬁtt@eaaompmmctsmhteosmablmtosoagggnd

2reOIeRI) I LRAe. A PRl £ %g@%mmm boshmaightnsy

as in nge o pg to per kilo body weight, an
esa@mwwgeetﬁérf@ﬁ@@ &“ms'ﬁﬂ é’d&&@éﬁﬁ%‘%&%@@% & kil BBEREE Wi
weightdéising onuemerie ofarndgridithtnoampedindsy thishshitable slosageweight

ar%ﬁ[ & %d@;&@?t&%&g‘% EJEP',ZJ &éf@%dtgc;sggg BO-REAKEALERYWRIgRTbs in the
such as in the ran@e of from apout 0.1 p% to 750 pg per kilo body weight,

antP'EEFhEiRIR th hE'Rg e BFRRABGTE 1 pg to 500 pg per kilo body
weight such as in the range of from about 0.1 pg to 250 pg per kilo body

35neight.- Aipreferpd-dosaos o B%HW%@%@F%&? ﬁ@ﬁ#ﬂ@ & M8 arder
preferablébh €),2007/012976 PCT/II%ZOOS/O Z?3 22 from about ]‘OﬂrOm [+ I

to SLHRIE TeEH A MR S BBt A BNy A e sediaiyin

thé rangte ﬂ@@ﬂtu-@ eikierhgdseragimptstatidisirgmpnmtriformayiae com-
peb@%ﬂ&@dfﬁé‘%ﬁiﬁa’o@@Mé@%é@'ﬁﬁ’é’%ﬂ@%?Qﬁf@ﬂh@bﬁﬁ%@i@@@@%@h@g per

ill also depend on the route of administrati |

thé%iggo\ge\Q%%% \%/elg 50 EEhaeS s’ﬁé}ecﬁaﬂ? be tre%rFe?% E prefg#red gé;!f;geper
of hﬁglﬁﬁwrmeﬂamfsew@@ﬂd%@ iPPRTRSIAt PRIl ARG TR MERSH Pol kit 1000
bogg Méelglai bswaatgr@@éy gsagantangasare pefrile’ bedyoweightisehe suit-
SOInANOLINC RIS RLsgysLAL e 189 2 @ocwswugr&éﬂ% BS&@@%@W

Wlt apre ran e of from Pg per kilo b

WERGREREr Y. %%fh&‘ﬁﬁﬁﬁ@ﬁ@%?ﬁ‘rﬁ%%? % ié%ﬁ? BSM&SO%E"&F?%@@W
dosagesyarmoftepdndheirangeafdeom ot poptatSDOQPEPEIC kitpdsodyic body

%QAE eﬂe@@éysg&pwaa%% the range afffmgwéq ;L?OQJ t@s.aqgoaagm@rmdy
kilo bo ﬁ%ﬂt per day, and especi %@éln the range of from

{0 YO0 P’ kﬁovb%awéiam%wa R§iRg AbRerdY JP%G Pref-
comﬁawdjsn thesuil 1behledosages asechftenimntiebcange of dhont 60Luggnd

1000 Rer. kilo bod ight d fr )
BTG TG0 745 86 DT oy ik R NEARHIEE 80 Memore
age Pl e ROTSCASRas 5 50 B PUFKTE B3y eI B AFAgaEh T
as dadhe: rangeRf forerabautti kpgtoi2abdmespetkiahody vary with the age,

sex and weight of the subject to be treated. A preferred desage of muliimeric forms

wouid be in the inferval 1 mg fo 70 mg per 70 kilo body weight per day.

Medical packaging

The compounds used in the invention may be administered alone or in combination
with pharmaceutically acceptable carriers or excipients, in either single or multipie
doses. The formulations may conveniently be presented in unit dosage form by

meihods known to those skilled in the art.

it is preferred that the compounds according fo the invention are provided in a kit.

Such a kit typically contains an active compound in desags forms for administration.
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weight per day. A preferred dosage would be from about 0,1 to about 100
pg, pref 20 erably from about 0,1 pg to about 50 pg, such as from about
0,3 to about 30 pg and especially in the range from 1,0 to 10 er kilo
whadyineigiat per day. Administra- tion may be performed or%é‘%% ﬂ?%@m
followed by subsequent administrationszThe dosage will also depend on
the route of administration and will vary with the age, sex and weight of
theasubjeektadie treatathsAzprefiéred dosage af moltimedofounsg 28h that a

V&Z&g@%%ﬁi@e%ecé%%r\@&@Qe@ﬂ@eﬂ%%{&%@%@%bﬂ@@ght per day.

ical packaging The compounds used in the invention may be
administered alone or in combination 30 with pharmaceutically
acteptalescamsiers:oriexciprentsdirabtheiraginglecmrigdtiplo alosey. Thiosage

forpulations.manaapveniegtly Re-nresepteddn walidesadedimidy, in one
methods _known to those skilled, in the art. It l%%%referred ha

that the "
cofPeRHEE HocBrdifty 1 he fVeRish SEPRVidad L kit~ 35 Sueh B &t "
typicallyigoatairsancacdvescoripot rrbival oy o Tarmes ol el ristrigion, salt
W%@O]}f. ; 2@9&9&&%?&8&34!@&%{»@&%(1 Eﬁrr%%%@gmgfmm;mtﬁm@ said
sufficient. amount of active compound such.that a desira t
oD T R 1B T TR Lo DA A e 7 R one
medicadisadReying Tomprises A esarsuR BT RssagEPSLHIRSCHr BRI diAYne
to thadglavartdpsagasericnenmvaainglysinonayanbotimentsithgon.
medical packaging comprises a pharmaceutical composition comprising a
compound as defined above or a pharmaceutically acceptable salt

theradFarRppHalhareafcaIjeiees M CHATERSISR RRESRIKRITSY be in any
exeipientsisaithpackagingtonpisingfom hitedvdosagerunitsatherdby pre-

h aYéﬂ%udgﬁgggiMthﬁtg\%‘a%gﬁaﬁ%Q FIROfS; 48YS o0k M/ iRi2 kRS a08. Fack,

units, or multiples , thereby having dosage units for one week o
ad AATTSPEISIT 38 veral weeks of administration. The dosage units can
be as defined above, The medical packaging may be in any suitable form

forjptatraghaalidoirahionshiat h ipkaalverian adaHRIgHSHRNM, & R @rdibrred

ferred embodiment the packaging is ntrFe form of a vial, ampule, tube, . . . -
Di4k8H DR LB AGERB b T R\ R R TEAT b b e e
mdientirapre e sasagsl oniy, it is preferred that the medical packaging is
provided with a mechanism to adjust each administra- 20 Lion to one

do?’?greerlajg&og %t contains instruciions indicating the use of the dosage jorm to
achieve a desirable affect and the amount of dosage form to be taken over 2
specified time period. Accordingly, in one smbodiment the medical packaging

comprises instructions for administering the pharmaceutical composition.

Examples

Example 1

A 80 vear-old patient deveioped severe ARDS with opacities mainly localized o
the right lung as judged from chest radiography. Bronchoalveoiar lavage (BAL)
was performed in the right lower lobe bronchus via a bronchoscops with a single
dose of § mg drotrecogin-alfa activated (Xigris) dissolved in 20 mi of normal sa-

line. There were no apparent adverse sffects and nc bieeding from the airways



10

20

25

30

Preferably, a kit contains instructions indicating the use of the dosage

form to achieve a desirable affect and the amount of dosage form to be

taken over a specified time period. Accordingly, in one embodiment the
wnadical packaging 25 comprises instructions for administe’r’ﬁ:laww 062773

pharmaceutical composition. Exampleg,30 Example | A 60 year-old

patient developed severe ARDS with opacities mainly localized to the

right lyng asisslged fromishpst sadingraphy. Brencheatesigrlapagies in the

(BAL) . performed.in the, right low ron [ S

with a”é%?gﬁfév e&g"seﬁ‘ h)i ﬂ]‘éa r% Fgc:”(r)ega}%{% aﬁ‘a%&é@g%%%%%%jgg@edgﬁﬁﬁe

20 midstsRaiMECsABBOiEPTHE GV AR RSP AT s B FEHS AliE -
no blegding from the airways WO 2007/012976 PCTIIB2006/002773 24
was observed. The following day there was some clearing of the opacities
in the right lower lobe which had been treated with BAL. On the other
hand, the single dose of APC did not improve gas exchange as monitored
by thezRa@gi-102 ra- tio. 5 Example 2 An 11 year old boy with Mb.

Hodgkin 2003 initially treated with chemotherapy. A relapse was
documentesdar 20050 yukiere bewasirezied ithiydiatioh-tiferapyotisdany. A

autolof%g%%%t;\?% @g@%@@ﬂ%@h@éﬁ%me@ms%@%@Wyae@zr&m@@py

10 be mittance showed: No sign of pulmonary graft versus
host @ReASEPGUIDRNESRME %%m%ﬂlﬁﬁi?&%(ﬁ%‘ﬁﬁﬁalﬁw |t>é8%§0t*'ﬁ‘é3d
ICU 9b@ﬁ%@hﬂ[ﬁrfdbﬁa%MTE;}&Wc@@Hm@ﬂgwdass@iﬁhehth%%@aﬁ versus host
continuous hi ver_ with sepsis. Treated initially, with hra r
empiridiSEREBibaY .DATNQ)?EHSE@J@H%% ﬂé%ﬁ%('?lt{é i uﬁﬁgﬁjsriggﬁéce °
with aRad 202 mBitis ©20tta spiatsivfidigh (REEMCRhattfiNs SHEWRET
bilatergldiflise I lselippgiacalized- b uadapiaciadung deldy 4

Echocardiography showed no cardiac shunt gr valve. jnsufficiency with_ _ .
norm AP RTACAEN e G103 IS Ar i dilect.”

PatientiiaghiRBRE drgest ByskitotishbliathraediEresariisti mrolertd (a4

lavage,(BAkywasiythaytandisasppodepagiiusevinsscarbaciaue. 20atve

Based o sy WHPRE RIS BRRIAGR) AR Uble ARl B A -RFARYs
detecied. Patient has mono organ dysfunction with severe ARDS. Bronchoal-
veolar lavage (BAL) was without Candida spp. Aspergilius, virus or bacteria.
Rased on an institutional Review Board (IRB) decision inhalation therapy with
activated protein C (Drofrecogin alpha activated) in a dose of 5 mg x 3 via nebu-
iizer (Aeroneb®) was commenced. Alrsady after 3 doses after 12 hours later, the
infilirates on chest film was clearly reduced; concomitantly the arterial oxygen
saturation increased from 85% fo 95% whilst on FiO2 = 1.0, There were not at
any time serious advarse effects, e.g. biseding from the airways during or afier
the APC inhaiation. 24 hours after initiation of the inhalation therapy with APC
the pattent died from circulatory failiure dus to failing right heart ventricle, Le.

acuie cor pulmonale.



activated—afaéin C (Drotrecogin alpha activated) in a dose of 5 mg x 3 via
nebu- lizer (Aeroneb(D) was commenced. Already after 3 doses after 12

PCT adgg&{&l% oiPBdpfiltrates on chest film was clearly reduced; concomitantly
Agentstiae: priegiet@xygen saturation increaged from 85% to 95% whilst on 1902

=1.0. There were not at 25 any time serious adverse effects, e.g. bleeding
from the airways during or after the APC inhalation. 24 hours after

Clainp smgorest itheepprastidm iR wsitenmpiren ¢fd HAneh 28 from

circulatory failure due to failing right heart ventricle, i.e. acute cor

pulmadnale. 30 PCTUsylluation asBaRR0pH&POT 6rAdsolsgietlly RithGBderivative
PCOIhéR & i8I ABRNEERH JES RRBRSILHI S ML RE B1IBINR ALl in the
2007, 1. Use of human, actl}/a)t(?d Jorott?ln or g blolgglcal ac}ive
derivafiTETAEPE SFSSHOL Sl AR R BRI YIS RS s

only feartaphesiansprRees camdHnaT prbigshbp adTiaigtraliers viadisisiivpy by means
depostftifratratife A ireifioathenoterivesiar apMaRS;aoa human subject

by administration via the airway by means of intratracheal, intrabronchial

or intraalveolar administration. 2. The useof claim 1, wherein the fibrin
deposition is caused by an inflammatory lung disease. 3. The use of

claim22, wherein tHénfimofmatory.lwhgrelis 8xsébin skiposdidnfrooautkeddnpap
consigiingpkidi luffdeaggieumonia, acute bronchoalveolar diseases,

chronic bronchoalveolar diseases, fibrosing alveolitis or bronchial asthma.

4. The use of any of the preceding claims, wherein the inflammatory lung
disea¥e is related Mauseriigoimse|vbrrainp nferamripre g stisrpesis selected
directemineigeumped RwEaGy ol LN ARDES) grealitisniaspbiati oiopoesunebifisdiseases,
SePSign SRLDGRARANY Bl IRRUTBAN Dl iSEL AL

preceding claims, wherein the activated protein é is administered by
bronchoalveolar lavage with a solution of the activated protein C. 6. The

use of.any of the preeesef elamShe he@dithelaiotsawbdrpintbéir@amsmatory lung
admigjsiakadsts BliddachsativvashiRewitorarelyien ebibRelvR@Rct or indirect

protein IC' Z ngreause da%fc%] j ?sf tep ei ar lc(;ne dliwrga% CLaA;rtrl]ss’sWhelsreLn tgr% sepsis and/or
active?t%ﬁ?%r%%m s F3sldm|n|s%ereapoy cau ing%e IhaTAton of & P
nebukigeticsorfken of the activated protein C.

5. The use of any of the preceding ¢laims, wherein the activated protein C
is administered by bronchoalveolar lavage with a solution of the activated protein C.

6. The use of any of the preceding claims, wherein the activated protein C
is administered by blind tracheal washing with a solution of the activated protein C.

7. The use d of any of the preceding claims, wherein the activated protein
C is administered by causing the inhalation of a nebulized solution of the activated
protein C.

8. The use of any of the preceding claims, wherein the activated protein C

- is administered by causing the inhalation of the activated protein C in nebulized powder

form.

AMENDED SHEET



8. The use of any of the preceding claims, wherein the activated protein C
is administered by causing the inhalation of the activated protein C in

PCT apgBNIZRE ReViss,form. AMENDED SHEET PCT application WO

Agents ROOTYEB2QT6 26 Agents ref.: P1168 P01 9. The use of any of the
preceding claims, wherein the activated protein C is administered by
direct application of the activated protein C during bronchoscopy. 10. The
use &t any of claini$'a ¥EeRigARNhererreding Glaias.iwbereiddie adtvates protein C
use o atmiaiseiaaByldiauEpifatbe (e ind et Ba prisshediliinkPerbRéhoscopy.
use of any of the preceding claims, wherein the APC is administered in
an amount of from 0,1g/kg to about 10 mg/kg body weight per day. 13.
The UZe of any of e HEIdMyLIsHiRS hnerugh é"?ﬁf%lﬂﬁﬁ‘%‘i‘(df?%ﬂfga“ adult.
disease is selected from ALI and ARDS. AMENDED SHEET WO
2007{q12976 PCTHR2QQPIR7 Rcidims 5 ile SLNGe THAR is a child.
Drugrecure Ap5 <120> -AIRWAY ADMINISTRATION OF ACTIVATED
PROTEIN C IN INFL.AIMTORY CONDITIONS AFFECTING THE
RESHIRATORY TREEYeof 20 ¢ {epgoeing thins 66169808 ARG s>
2005:86r3kterd SR ah ahdth RGN YRIRIOD AuErd Ry %%Adfﬂt er day.
<212> PRO <213> homo sapiens <400> 1 Ala Asn. Per Phe Leu G CE
Leo Arg His Per Per Leu Giu Prg Glu 151015 .

The use of any of the preceding claims, wherein the mﬂammatory fung

disease is selected from ALl and ARDS.

AMENDED SHEET



Cys lie G1u Glu lie Cys Asp Phe Gin Gin Ala Lys Gin lle Phe Gin 20 25 30
Asn Val Asp Asp Thr Leu Ala Phe Trp Ser Lys His Val Asp Gly Asp 35 40
45 Gin Cys Leu Val Lou Pro Leu Glu His Pro Cys Ala Ser Leo Cys Cps
WED26& 8Q9@ly His Giy Tnr Cys lle Asp Gly lle Giy Per Phe PEFIE3RgR12773
Cys 65 70 75 8C Arg Ser Gly Trp Glu Gly Arg Phe Cys Gin Arg Giu Val
Per Phe Leu 85 90 95 Asn Cys Per Leu Asp Asn Glv Gly Cys Thr His Tyr
Cys Leu Glu Glu 188 T05*110°Vaf Gly Trp Arg Arg Cys Ser Cys Ala Pro
<110> Glyulveduys ks Giy Asp 115 120 125 Asp Leu Leu Gin Cys His Pro Ala
<120 VRHYS BHERIGCYS Sl At B10:L30. 135,140 THprLysufbgMet Glu Lys
LysaArg:Ser Hsstend ysAamAsp™idn Garrtl45 "150 155 160 Asp Gin Gin
<130- ASP Gin,Val Asp Pro Ara Leu lle Asp Gly Lys Met Thr 165 170 175 Arg
Prg Gly Asp Ser Pro Trp Gin Val Val Len Lou Asn Ser Lys Lys 180 185
120> 190/¥0*2007/012976 PCT/IB20061002773 2 Lys Leu Ala Cys Gly Ala
Val Leu lle His Pro Ser Trp Val Leo Thr 145 200 205 Ala Ala His Cys Met
<8%> A8p Glu Ser Lys Lys Leu Leu Val Arg Lau Gly 210 215 220 G1u Tyr Asp
<170> LewcAratArgEipr-GluiLys Trp Glu Leu Asp Leu Asp ile 225 230 235 240
<210- LYS Glu Val Phe Val His Pro Asn Tyr Ser Lys Ser Thr Thr Asp Asn 245
<21l 25Dg§255 Aso lle Ala Leu Leu His Leu Ala Gin Pro Ala Thr Leu Set Gin Thr

<Z1iZ>
<213> home saplens

<4D0> 1

Ala Asn Ser Phe Leu Glu @iu Deu Arg His Ser Ser Leu Glu Arg Glu

ove Tie Glu Glu Ile Cys Asp Phe Glu Glu Ala Lys Glu Ile Phe Gln
20 25 30

Zgn Val Asp Asp Thr Leu Ala Phe Trp Ser Lys His val Asp Gly Asp
35 40 45

@ln Cys Leu Val Leu Pro Leu Glu His Pro Cyy Ala Ser Leu Cys Cys

Gly His Gly Thr Cys Ile Asp Gly Ile Gly Ser Pne Ser Cye Asp CVE
65 70 75 a0

Arg Ser Gly Trp $lu Gly &rg Fhe Cys Gln Arg Glu Val Phe Leu

[52]
o
Lo

Thr His Tyy Ove Leu Glu Glu
118

Asn Cye Ser Leu Asp Asn Gly Gly Cys
10C 1

O

(%]

Val @ly Trp Arg Arg Cys Ser Cys Ala Pro Gly Tyr Lys Leu Qly Asp
115 120 125

Asp Deu Leu Gln Cys Hisg Pro kla Val Lvs Phe Pro Cys &ly Arg Fro
130 135 140

Trp Lys Arg Met Glu Lys Lyg Arg Ser His Lesu Lys Arg Asp Thr Glu
145 130 155 160

ASp Gln Glu Asp Gln Val Asp Pro Arg Leu Ile asp Gly Lys Meb Thr
165 170 175

rrg Arg GlLy Asp Ser Pre Trp Gln Val Val Deu Leu Asp Ser Lys Lvs
1840 18

L
o)
(L)
el



260 265 270 lle Val Pro lle Cys Leu Pro Asp Set Gly Lou Ala Glu Arg Glu
Lea 275 2B0 285 Asn GIn Ala Gly Gin Glu Thr Lau Val Thr Gly Trp Gly
Tyr His Set 290 295 300 Ser Pig C-lu Lys Glu Ala Lys Arg Asn Ar; Thr
wRheWwaltked Asn Phe 305 310 315 320 lle Lys lle Pro Val VaFmpaep4i802773
Asn G1lu Cys Ser Glu Val Met Set 325 330 335 Asn Met Val- Ser Glu Asn
) Met Leu Cys Ala Gly lie Lou Gly Asp Arg 340 345 350 GIn Asp Ala Cys
e LIGIGITAS ST G GlfiPTo Met Vel Afa $BF Be 355360 365 His Gly
TIM- Trp Phe Leu Val Gly Leu Val Her Trp Gly Glu Gly Cys 370 3,75 380
ala @O LEILHIS Asn Tyr. Gl Val Tyr, Thr Lys Val Sex Arg Tyr Lea 385 390
2:395 400 Asp Trp HesHis Gly His lle Arg®Asp Lys Glu Ala Pro Gin. Lys Ser
405 410 425 Trn Ala Pro

Glu Tyr Asp Leu Arg Arg Trp Glu Lys Trp Glu Leu Asp Leu asp Ile
225 230 233 240

Lys Glu val Phe Val His Pro Asn Tyr Ser Lys Ser Thr Thr Asp Asn
245 350 255

Asp Ile Ala Leu Leuw Eis Deu Ala Gln Pro Ala Thr Leu Ser Gln Thr
250 265 270

Tle Val Pro Ile Oys Leu Pro Asp Ser Gly bLeu Als Glu Arg Glue Leu
278 280 285

Asn Gln Ala Gly Gin Glu Thr Leu Val Thy Gly Trp Gly Tyr His Ser
290 : 295 _ 300

ser Arg alu Lys &lu ala Lys Arg Asn Arg Tnr Phe Val Leu Asn Phe
305 310 315 320

ile Lys Ile Pro val val Pro Mis Asn Glu Cys Ser Glu Val Met Ser
325

330 335

hasn Meb Yal Ser 2lu Asn Met Leu Cys Ala @ly Ile L=u Gly Asp Arg
340 345 350

Gin Asp Ala Cys &lu Gly Asp Ser Gly Gly Pro Met Val Ala Ser Phe
=

(E

AoV
o
(=]
a3
m

Eisg ¢ly Thr Trp Phe Leuw Val Gly Lew Val Ser Trp Glv Glu Gly Cys
370 75 380

Lok

Gly Leu Leuw His Asn Tyr Gly Val Tyr Thr Lys Val Ser Arg Tyr Leau
385 390 385 400

Asp Trp Ile His Gly His Ile Arg Asp Lys Glu 2la Pro Gin Lys Ser
405 410 41%

Tro Als Pro



