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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

Wiepotefigrsccited in the application, or in the present appli- cEBGEAB A& /alS673

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

ChIoMGHFIR, R@Tﬂ‘ R IS RIRPAGRS RHIRS: FASEALON HasiallmaToRY
par%cuﬁgr theg@ﬂg rRINOR RO eI it MBsHReese RESGtaled with
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.F. following ventilator 15

thitbasien antiaesrpaleateder euisg AR (VL AFPIRASRIN P8 SHeRfBhE -
likesidustcarimaau e diselasesopand ipatitisycaspitatiosir pnétatyonitis,
inhalation of toxic fumes, acute respiratory distress syndrome (ARDS),
which is a more severe manifestation of ALI, infections such as sepsis,
sevRit YdB¥RERL septic shock; pneumonia of whatever cause; acute
and chronic bronchoalveolar diseases, fibrosing alveolitis, 20 bronchiolitis,
gym'ac éblé@ﬁ%ferﬁfeﬂt@!fﬁégm S am%ﬁlz %@ﬁ@%@g@( Mﬁﬁéﬁ?ﬁﬁ&ﬂb{mrﬂeﬁibrin
ronchial asthma and dru uced.lung insufficiency, e.g. followin
B BTty MOy O e tiE Rl e o O e pr gl
artieodtRllaintersUdRe 8 AcHvarsaiprBtet © drpriiter tReddupeAts! railts.
demived dresaslasmaderipreparednbydecnnhioast.BNA ohnalegnaregALL,
administered intr ILy, ] onchi he al (
B e B & e et
edprig{ @iipor fiterrs e tatduReditihe BaEgraier)HHebidie auio-
Baekgroutidekiy eatiordiie, depiesitiomadfiboinitis, theakitispaces:@fitlees,

respiraienniast, paiclalyas.alhwsalanand brapehialar2irspaces s,

a frequent complication of systemic inflamma- tory conditions such as
thBse-e BIRGHE R SHPR AR ATRS S PRIS R 85RPE SOPSTERIREAY: nRoshsie ©f
dmg_d@delc_%i{ﬂé;lamcbrmréa onitis{episudseemsetditnesi e sleldis,
g%@ﬁ&hﬁ/ﬁ@,"@é@ g(%%@ﬁ UFe hés%l&%g@l‘egwmﬁﬁféF&%@g%&l@@r%pﬁvﬁw,
arrigue V, . Berau , Mourad G. Sirolimus-associated acpte respiratory
o B S GHENF 2SR AR R R BE T e
ZGWmiEQWVM%mﬁW@dHW@ﬁW?W@WFQW:(M‘&@W@NW@?‘
Cuyepiisaues-demechanical venid aliendoisesiiked from plasma or prepared
by recombinant DNA technology, are administered intratracheally, intrabronchially,
or to the alveolar space via airway administration. These methads are useful in clini-

cal medicine, especially crifical or intensive care medicine and respiratory medicine.

Background of invention

The deposition of fibrin in the airspaces of the respiratory tract, particularly the al-
veotar and bronchioiar airspaces, is a frequent complication of systemic inflamma-
tory conditions such as those resulting from rauma, sepsis, severe sepsis and sep-
tic shock, drug induced ALl, ARDS or pneumonifis (e.g. due fo metothrexate, bieo-
mycin or sirolimus) (Amigues L, Klouche K, Massanet P, Gaillard N, Garrigue V,
Beraud JJ, Mourad G. Sirolimus-~associated acute respiratory distress syndrome in a
renal transplant reciplent. Transplant Proc. 2008;,37:2830-1.) and ventilator-induced

lung injury (VIL]} (Macintyre NR. Current issues in mechanical ventiiation for respira-
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WO 2007/012976 PCT/IB2006/002773 2 tory failure. Chest. 2005;
128:5615-567S) and lung injury secondary to mechanical ventilation (VILI
(The Acute Respiratory Distress Syndrome Network: Ventilation with

Wipwer itk volumes as compared with traditional tidal volunRESIY&R24eeite2773

lung injury and the acute respiratory distress syndrome. N Engl J Med.
2000;342:1 301- 5 1308. These condit'r%ns lead to a systemic activation of

421 301 se
e R e ST RO LA R0 pechancn

coRipiativreitl AThR samBanrieane fmaratonPraaibaiuers o eailedd
theitieleasetiabprolinflannmatonasydokinessiiohAsdaimonmesrosiscidetong

a'fn}?f??a(ﬁfd\'tﬁé%&?éer@?w%&fBEE%&H—@}:@MH%@T'@‘éﬂ@f 6 (AbBLaMea42-1301-

interléukin 8 (IL-8) from activated inflammatory cells. Intravascular fibrin
déﬁgéition and the release of pro-inflammatory cytokines in the airspaces
of the lungs cause a tissue injury char- acterized by an increased

peimeabiity el ibe aimelarcapiiamamb ras iRt 1adsrigMaolang in
e and the ccumugg%tuop in the alveal o{ edemeit fluid rich in B;I sma
a

dama

PR RGO ST SRR B 1R BB St et i TR
redudtion thgorkiithrepredoaivh. A dha resittimdibhnintamyaimeactivation
m@anbéa@%isﬁs@a@@@%{bﬂaemh llﬁy du@asﬁgc&%rswmdm@ﬁeé&rmﬁaseg-
a massive infiltration.of .neutr ils.and other | atory. c 0 S
ey R Sl e

ogic
séquenct hies bfemaesutilselsalitr aessewadliy Bennsion e veosierpeof
p%&Q%élﬂﬁié‘t@fy%lbﬁﬁ%?fi,tﬂ'@QT@&&%M%@W@L@&%@A@M&M%%
carresponding to this patholo ec i iffer Y4 Ny

RS 00 OBl AU g0 S B e

thdBRYPRIRS BhaRePIAPPEE RETHEPIRIPOXYHE-PIYREOh Bt TIB SF X In
20fernaktgotéibt ancdiinARD Sommeass pﬁth@b{hﬁimm&dmﬁgmmq a
resnpngs-syndrame (SRS MRty £a8be dypinfectiveanhoonsniesive

causes such as pancreatitis or direct or indirect pulmonary trauma; when ¢
thiPERRRI S STRECIETANGERTRY FiISRaNRSA 'SEaisT WHTER, AlkeR Ke LBLTaRs) ©
withugrgziiislysfustbtiomfisrdedioedcalisseere, seipsisddandigheaiion of the
S%&é&@@é@f&?ﬁ@@@@a@hem%%@meaééeo@%g%@hJ’egcmmaaa reviewed
sequence of pat iGal events occurs in noni ue Ig a va !%ty !
T e S S T A e
catinicgP©myitions corresponding to this pathology are calied ALl or ARDS, differing
only in that ARDS is more severe and characterized by greater hypoxemia such that
the ratio of arterial Pgs to inspired oxygen fraction (Pap/Floe) € 200 mmHg. ALl and
ARDS oceur as part of the systemic inflammatory response syndrome (SIRS), which
can be due infective or non-infective causes such as pancreatitis or direct or indirect
puimonary trauma; when the cause of SIRS is infective, it is called sepsis, which,
when associated with organ dysfunction, is defined as severe sepsis, and when as-

sociated with significant hypotension, as septic shock.

A similar sequence of pathological events ocours in pneumenias due o a variety of
causes, including viral, bacterial and fungal agents, e.g. Pneumocystis carinii (PCP)
nnieumonia, bronchialitis (e.g. secondary to viral pneumonifis and/or puimonary
grafi-versus-host disease(GVHD)), leading alsc to alveolar exudates and fibrin

depaosition in those regions of the lung affected by the inflammatory 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
wo 20 aflgmmatory process. WO 2007/012976 PCT/IB2008/GRRZHBe82thas

been pointed out (e.g. by Levi M at aL, 2003: "Bronchoalveolar
coagulation and fibrinolysis in endétoxemia and pneumonia”, Crit Care
Med 31:5238-S242) that the lung is particularly susceptible to fibrin
deposition in sepsis, showing this phe 5 nomenon to a greater degree

it Hhahesheonigans: Ene extavsMeletalibiBrapobatiarienguesitatieat

anS%hﬁ‘&%EtIR%ﬁH&&?&H?HR@ HeDpiabaton ool physiolmgienan) that

regulatory systems may be invglved, In the bronchoalv Iarc aFTtment

thﬁé%‘sfaﬁ%fuﬂﬁ"ﬁj S@?&ﬁ%@%&“ I %%Tl)g%?? olaPFRACHO} wm and on
ndherepithaligrestsaegre¢dhizavdhe piarns r‘@’i@muaéawmmf@m depDS%~

ﬁ%&?&?%&@%}%‘&ﬁm&?& Wﬁﬁwﬁtﬂﬁ%ﬁ@@w&ﬂtwmﬁmd
rotein sysiem IS unct S en n e
TeBHRIH &Yel Ey ﬂ%’ 15/ dﬁs&upteﬁ)m pal?l\éerﬁ;grw Eﬁrgéb%g%}}om
fampetmmMpm EhESs KRrRREASSCBYRRINCEGB Spithelium,
séé%l%tﬁév&ﬁgnva%?;rgiyﬂaé %%rmﬁﬁﬂemﬁgumba melﬁh@smgibwmim-
at a - e
SN R i R %Qp%&”ggébﬁﬁ%ﬁﬁﬁyﬁ!ﬁ%
 doamerEaiEEhe m@rm@ %‘ﬁﬁé’*ﬁ%’@a % fisERiaRB PRfgTE BN of
A_mtmsmm bepteoagLiatiorepic| caadis ke tiskat edevidbesinpiteriiung,
e fbraoiic aciluy i markehdf-icssesh 2% SumEaRAetineation

e em men S e present invention is to improve the

(Wé"éth?eﬁ& %f: REWAIQI??"DQ@% BUromPImaHiR IR MRS ?)?Hﬁ&ﬁ@rip jury”,
AflisERmRschy RddTepsiBpFthesisiczEEpLBMeh AR activa tion of the coagulation

system and the local deficiency of anticoagulatory mecha- 25 nisms, by

applying the relevant anticoagulants, or nts e of blockin
R RRANOR 5B A bYIEA R TR B e T T

n
isthisalaypeedighetb tethednicertiatiprviiefismalytnesibdiy Ee’f@fi@é‘%é@lem the
pggggaed airways, so that extravascular fibrin deposition can be more
effectlvely inhibited than by the sys- temic (intravenous) administration of
the same agents, but avoiding or reducing sys 30 temic adverse effects.
- Bureraaryval/iadeniitstration of these agents can be given alone

The aim of the embodiments of the present invention is to improve the treatment of ALI, ARDS, pneumo-

nia and inflammaitory pulmonary dissases by addressing the local puimonary active-
tion of f’ne coaguiation system and the local deficiency of anticoagulatory mecha-
nisms, by appiying the relevant anticoagulants, or agents capable of biocking the

| local initiation of coagulation, by local administration into the airways. in this way &
high locai conceniration of these agents' can be achieved in the affected airways, 8o
that extravascular fibrin deposition can be more effeciively inhibited than by the sys-
temic (intravenous) administration of the same agents, but avoiding or reducing sys-
temic adverse effects. The airway administration of these agents can be given alone
or es a supplement to infravenous administration of the same or other agents. Be-
cause of the "cross-alk” befween coagulation and inflammation, the airway admini-
stration of fnese agents is aiso expected to modulate local puimonary infltammation,
by reducing local thrombin acfivation and in cartain cases aiso 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- stration 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

e e nspecidheitdprarioes Heuss abhtranRdivaied PrRis gbgiyoécﬁve derivative

ﬁmﬁa{hmmﬁrwg%mmwwg@% S o A
for use as the ogw H’gdlcament in the treatPreventlon SUEVLRlME

DTN dné 3 mﬁmﬁl’mw&fmﬁmm
%mﬁﬁmmmmhmmymmmmmaﬁawy by means
dhirebracedininaiiacier elonmeknainiralipAnilsggisclosed is a method

for reducing extravascular fibrin deposition in the airways, especially in the

RO BIREHRANRO SBERS o AT Sublects with inflammatory

5 to such fibrin deposition,

nd/ rlnf ctive ulmonar conditions that lea
TR eReR ER 3713 SV SRRRAIRCAIRIOR NPT SN P ANRE A GERIAES
1mﬁpmmmmﬂmwammemmmmaﬁ%m that iead
Qiﬂi].ydlat s 1o the r\é/%% admlﬁ}lﬁﬁi@t/%t Qﬁ%ﬁ%&?ﬁ%tam%
mc%%% tngﬁ @o T riascﬁgaﬂr% %&’P H%‘?%ngggélarad-

E'EPﬁlhon tar human subject inclusive of both adults and children, of

| purlfled or -concentrated human activated protein C (APC), or derivatives

a&%ggg\t%g,pg@ﬁpa{ggﬁg cprevent or reduce extravascular fibrin

osition In the airways espeC|aIIy 15 the alveolar orbronchoaiveolar

?éiﬁ%%eéé ‘@EEW#W%%@W%BIWW a0Y@PPOYRtiEeN, a
‘method éniuzitmglitionvot RrpRedRicrenndititsRRdrabRNbEE R itAaivasighaef

rﬁ;ﬂ}éﬁ%ﬂ“&l@ﬁ@%%@g%%?%%%ﬁ%@ Jiigct ox indirect, él‘ gﬁl‘ﬂﬁ gcf';\tlon

or mfectlon due to drug’in e OSItIOFl n alrways

SrREFERREH ReRRE ﬁﬁ@%ixé%i@ﬁwé@vgseihmértbwever pre-

_ p@mmmmmmmmazemm& deposiiamiplodidppsticussetial,
%%E%%M%@ﬁ&%mté Qnawill ey rﬁ%%%i% t{;'et%gngegb om an

eola%lﬁrln de osmon characterlstlc 0 AL ar|3| Inalarge
rop%arﬂ radioni O WE@?@@?WH HateREYRtA %e-
vaBsy pﬁm me:.@muatmmé;mmmmm tirédirasingiratyanfidsmiion

oPRigHMNBue to drug induced fibrin deposition in airways and lung interstitium,
congentinal tiseases like cystic fibrosis, or due to a combinatioty of such possibie
causes. Tor e}*:ampie, it is pelieved that the methods of the pressent invention will be
useful in fragting the aiveolar fibrin depcs’rﬁbn characteristic of ALl or ARDS arising
in & large pfoporh‘on of patients with sepsis of varying degrees, in pafients with se-
vere pneumonias, bronchiolitis obliferans and in fibrosing aiveoiitis,

’bsﬁniﬁons
Aﬁnity:-ti‘:e strength of binding between receptors and their ligands, for example
between an anfibody and its anfigen.

Amino Acld Residue: That part of the amino acid which is present inthe poiypepiide
chain in which the @mino acid is iinked to other amino acids by pepiide {amide)
bonds. The amino acid residues described harein are praferably in the "L" isomeric
form. However, the amine acid encompassss every amino acid such as L-amino
acid, D-amino acid, alpha-amino acid, beta~amino acid, gamma-amino acid, natural
amino acid and synthefic amino acid or the like, as long as the desired mnctidnaﬁ
property is retained by the polypeptide. Further included are naiurai or synihetic
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Affinity: the strength of binding between receptors and their iigands, 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
WRHIgH/ e @mino acid is linked to other amino acids by peptiRieT{Ernide)i2773
bonds. The amino acid residues described herein are preferably in the "L"
isomeric form. However, the amino acid encompasses every amino acid

such as L-amino, acid, D-amino, acid 1\@? ha-aming acid, Qf%ﬁﬁéaminoe Sﬁ%@em
gamma-amlno aQId, natural amlno acl an(?synthetlc amino aglé) rthe

like taes AGPRp A" tHa e FeRP iRt RaF RS prisiertyiad te taiR s By theroup pre-
pebpeptitecdrusnerinehided A insdptat ot synthetimWena00 2297 tns

rF;%l’Q%%goa%ggggiﬁeéagmggdaﬁ%which have been modified. NH2

ers to the free amino group present at the amino terminus of a
polypeptide. COON refers to the free carboxy group pre- sent at the
carbbagideramintes dfa podypieptidi. Btaeareh pehgee ptice St Viatony for-
a%ng&%@J ESIGURS AR Aeedy @@5?;"2&15 &%ﬁbég%fgr@? d?;%.@@ﬁ@ta%tr@ ARRinus
acid residue sequences represente rein r- mulae havea. . |
Tt GG RO T BB RO AP TR AP o SRR G laeteRrfae o
cabsiaeaminasicRlnthidin eegrsBOUE Behaerb tiathethishad iher se-
beginningihepddanaming-aciskrasidue segusnesindicatasaprpidainal

bonifo 2 futhey. e, 10 guence of ane,r Mot amine.acid esidues. o a

 afrino-termina grgl]S Such 45 or acetylorto a
carboxy-terminal group such as COON. Modified amino acid: an amino
agighyvhereimanATbisanrgreuRithereefis:chemiealyyrmediiedol s chemically
particular, a modifi ' i ' ifi : N

oo aedlsg amen g iRl gt
pIFABENRIRPEPAOSRETR8THe ARG AT BIR' €ERIBrising amino acid residues

which do not contain linkages other than amide linkages between adjacent

arpine-acid residugs- 20 a%ggeaﬁel@%fé@sw% H&%@&E@é’ﬁ(j}ﬂ@iﬂg{%ﬁtﬁ@ i8ia

the use of ARC molecule(s) in the manufacture of a medicament for th
e A e S

ThentesraclARSduetecule” is used herein to refer to any molecule capable

APC molecule

The present invention ralates to the use of APC molecuie(s) in the manufacture of a
medicament for the loca! treatment of acute and extravascuiar puimonary fibrin de-
pesition. The term “APC molecule” is used herein fo refer to any molecule capabie
of binding to and protscivtically destroying the coagulation factors Va and Villg and
capable of binding to and neutralizing PAI-1 and/or binding specifically to the protein
C receptor (Endothelial protein C Receplor EPCRY)). Methods for assaying the func-
tional activity of the APC molecules for use in the present invention include those
described by Gruber A, Griffin JH. Direct detection of activated protein C in blood
from human subjects. Blood, 1982 May 1,79(9):2340-8, and Strandberg K, Kjeliberg
M, Knebet R, Lilia H, Stenflo J. A sensitive immunochemical assay for measuring
the concentration of the activated protein C-protein C inhibitor complex in plasma:
use af a calcher 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

WBRERY)Methods for assaying the func- tional activity of thePBPTEB2606/602773

molecules for use in the present invention include those described by
Gruber A, Griffin JH. Direct detection &f activated protein C in blood 30

o A lecie, 21000, 19582 Me LIAQ\ 23R B g Sanebera

Kje ne%e A sensitive iImmunochemical
a§§fé>§7‘ff@‘r‘ ﬁ@éé&)ﬁﬁﬁpﬂ%‘%ﬁ%@mr%f@ﬂt@ﬁﬁé‘%ﬁﬁ/é@% protein C-protein
C inhibitor complex in plasma: use of a catcher antibody specific for the

09\2’5'%@943@%%@%%85%8&4@%@?&%&9@m%wm%@% of the

04-10. WO 2007/012976 PCT/IB2006/062773 6 Itis to be
URERSE& o d Bfa P B P AERATFOTIHE R BES RISTEClIRY o PIRRE it & Praserp e
inYéntiqoigaspties|es4$5) alenTiconcinerer piotermdirame ative ARC o RRE S a

V%’F&E!&d&%@R%HQEQ&&%%%M&@éﬁ@%@tr@%é%%@eﬁ@%}%@é%%ﬂ&éﬂ@r@
protein C. APC has oth anticoa ulant and rofrbrrnglytirg rogerﬂ She and

H‘Bﬁlfécr?ﬂ 8&%’8&%8 £ H6ITPEIAE OF 98 ARTIHOACiAL! erg6es a
nammegds@strmrmﬂ@ﬁéﬁrﬁn@ﬁ@é}tt@rréat%@e@é’a@éaﬁér@@ﬂ\raﬁé@ﬂe@@t’e(
Ca Teseimeditications k@@@ﬂﬁﬂét@é@ﬁé@g@ Qf@sé@tmmémﬁﬁmmo
%éer%‘%r%uz C'ea" ?fs Saeand ar "% fe%otreﬁreg%r @r
arn ctive zymogen MiNo ac res due
cﬁsrﬁ ?&ﬁﬁéﬁé@‘ﬁﬁeﬁ m&urr‘r&r@ BRGS0 65 ErRifi: Gl FESTRIE R8a af"
chainjrdjevitamimEntiependsirisqaraxytatiomod nineagltitarsidn deitheavy

f%%ﬁclﬁ%ﬁ%ﬂ it r%;rhfy noterminaldl e &%@aémaaaae%eﬂa

car- attachment at ur sites (one in ‘the Ight chain and three in
thEiReafie Brigimyrentaiie e RAIR zymogen may be activated by

removal of a dodecapep 15 tide at the N-terminus of the heavy chain. The

prasentinyentionfyrtherincludes thaise. of teeombinantb et synthetinady
or transgenrcallycloroduced hum nAPC Ci%/g tides. Thus in one

o FRSIHERL B AP PHBIBC (IR I R BF KPE® 6 P Re Rhan®
adtRated gratein Orthmtlisrintehded to be administered according to the
present invention comprises naturally occurring human activated protein

C.pr i loacal aee aneipaves QL 1E TS ASINSL ESRARA E90 e

recom
present invention c.omnrtses naturally occurring human activated protein C, or bio-

jogically 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 and/or deletions and/or
additions of heterciogous amino acid sequences), which may result in analogues
with enhanced biologic activity, For exampie, the APC can be produced using eu-
karyotic cell culture systems (g.g. human kidney 283, HEPG-2, LLC-MKZ, CHO or
AV12 celis), transgenic animals, transgenic plants, or in vitro systems. in these sys-
tems, the protein can be produced as an inactive precursor, which, after purification,
is activated by thrombin cieavage and formulated for administration. Alternatively,

the APC can be produced by direct secretion 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.8. Pal. No. 8,156,734, which is incorporated 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),

wWRRIgh/MEy result in analogues with enhanced biologic activityTHR0t6/062773

example, the APC can be produced USi.Pg eu- karyotic cell culture systems
(e.g. human kidney 293, HEPG-2, LLC-MK2, CHO or AV12 cells),

(60 human kiney 203, HEP . |
et %‘i%%é%ﬁ%ﬁ%i’%%ﬂfé%ﬁ%%%ﬁ%éﬁ%ﬁ%ﬁ?%%ﬁﬂo "

pUR ARSI S R ARRT B biib i &9 af & hdFor il aB G

adhiBs iz ovhiditemaivehrortiheAdRC caridrenprodired At dited trestehetidean
of 46 BEBRIRLIGFIMAIRMISE L0 eSO RLRdEING L DUERYIDG ol of an
ag}g fi and formulating APC are known in the art 35 and are

dSeraR 00 BRARRAGT IHEL MR RS SHES PYE WIS eBRABHatasr
byt 0e2@0T /B IR G TING B 2006 /602728 aT i reforencestsérdin in its

entirety. Also, APC genes and plasmids that can be used in these

methods are described. in U. at. Nos, 4.981.952. 4,775,624, and

oD B d s e PRsar VB R o AP

pratSiRIcdn A5G BReMtan et iR E ariBRisaH solrdes. drerinseiRdeys as
sperficexanipleaianHARCEnat caribesusee:r ke, YeRESNIES 2 or fawer,

progucet bycEibhly gpd, Gompay. uadere e 1ans LXYGRISUN, < or

(activated recombinant human protein CJ. In one preferred embodin (
thE PrEsH AvertioR e Rrtarmbie Afe fRVER A Sardbfier Amapecid
aralogjietitsdefoieitas avaclons|etmiditgraneisthmoré fslichdasal hader D-
fewer,Jol.gexample 17 or fewer, such as 15 or fewer, for example 13 or
fewer, such as 11 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
orAEWer)avaies glsiel hevbbtittioes;relbtions; TVETSighs o rellditi RS ana-
rﬁrl@gﬁ&t@rﬁxﬁ%%@emaa ﬂa@hﬁ%ﬁ%n @f%m@@@%fe&qﬂ%mﬂ% éfggés%@@&p&uﬁl 8
a ave been described.in nd include AR a- logues
R DB e ikt 80 o oot e
foRaRviHG: apmn gtasieitsibstite seheliHSPONENOSEr Higegifositil @riituted
submﬁit_qxegamimb@miosaaaé pesitioncklthsuistitdtest Wilkielyz s Refudktiuted
0Qsifio ; L it - Gin i ; ot
R A S R P e e
amifo e pesitin AoaNF P8 oagIIna §6p Ajp, Thr. His, Lys, Leu, Arg,
Agn, Asp, Glu, Gly, and Gin, or the amide form thereof, and pharmaceutically-

acceptable salts thereof.

Preferred APC molecuies used in the present invention also include analogues 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 anaiogues are, for ex-
ample, described in EP 0 948 718, where the protein C Gla domain was replaced by
Gla domains of other vitamin K-dependent polypeptides, such as factor VI, factor X
and prothrombin.

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

ment the analogue has a higher binding affinity for its subsirates, 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

wasgd'ifi th¥aspresent invention also include analogues of APSInmbGHsone3

or more amino acids which are not present in the original se- quence are
added or deleted, and derivatives ther€of, Such analogues are for ex-

le, described in EP 0 946 715, where the [otel Cc Gl main wa
LRI 30 BB M Ol Ve TR PR
saohiem fazeraVohEabioHipg affia WrWiemW?qwm@%Bauweiem@@iﬂ C
pmeﬁéﬂwam&wgmeﬁ{\&@sanl}gd@auacemaiuwa@nh?ﬁeadham@qwt&at
activity compared with, the wild-t rotein. ln a err bod
m%'rrft ﬂé’%en%%%‘%fé as % %3 cﬁ r\lfena mf‘ f!&; &Sagé%q Lﬁgt%% éﬁsc naesn-
f@a@%eww@wwgm Wﬁ@é@ﬂ@/@@#@%%@%& Hna prefneed
tf@ﬁbﬁtﬁr‘r\{éﬂﬁtmﬁr@j&@hae yeicmethet emiindimernt he ARChandlogue

ﬁ%@e 'r?"?’eérpéﬂwdnpgnﬁ%ﬁi'%f%rtﬁtéA%bék%ﬁﬁgéé'9&%48!%‘%?%%@%@@%‘0 G

Itor, a-antitrypsin or plasminogen activator inhibitor-1, than th

whdusE amoemenhf%ae%amm%ﬁ ihie SrelrRtRehtivi R Artue
asaldgaes exhibitsramesdrhan cied pitnfibinneige autidepoomipared 20ithtlhed

Wﬁbtr&@ﬁa%%%'%ﬂﬁ&é%ré%g BFHEB%&%%}@J@%&!@%@QWC
|nd|ng affinity to PAI-1 than the wilc -%/[ﬁaeﬁgprotem In Efal?other embad en

S AP0 (G FE L AP BRI G B Y THOR TR ShiBBEIRER

theitmoddivaRiors sémstiedraacstabilizatian o 2he/ ARIET WAtiteg e/ SUsHiugates.
a@e%%ersm@aﬁamﬁewiQ%%m&eﬂa@m@waxaefm@g
and 10 WO 03/073980 h are Q%r%b%lncor orat q be/ ferenp J

tHe&P ﬁt“?%efd mAT:péwbmafi f With an Al 810 U e zlac ;ve v 10

Al ogues can be use cord gto the present
m&@‘uﬁlﬂbﬁf@@%ﬁlm 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

alHaRpG REEISAR SMPRABIRET Pribre REaEt I BYRIHENEGT ARE Sralasie s an
inKedtigeriviiter A RE 'weledatisrdthal iskREhde meativeisAné AR Chddhivativied goid

d%&eegnée af Retesule axing éhaa@nma%eda&a@ges%@seﬁ&n%@m-

an APC analogue, but addltlonallz comprises cheml]ca mod
ncatton of one ar more of its aming acid side groups, ai ~oarberz atoms, terminal

amino group, or terminal carboxylic acid group. A chemical modification includes,
but is not limited to, adding chemical moieties, creating new bonds, and remaoving
chemical moisties. Modificaiions at amino acid side groups include, without limita-
tion, acyiation of lysine epsilon-amine groups, N-alkylation of arginine, histidine, or
lysine, alkylation of giutamic or aspartic carboxylic acid groups, and deamidation of
glutamine or asparagine. Modifications of the terminal amino include, without fimita-
tion, the des-amina, N-jower alkyl, N-di-lower alkyl, and N-acy! modifications. Modifi-
cations of the terminal carboxy group include, without imitation, the amide, lower
alkyl amide, dialkyl amide, and fower alkyi ester modifications. Lower alkyl is Cl-C4
alkyl. Furthermore, one or more side groups, or terminal groups, may be protected
by protective groups known to the ordinarily-skilled protein chemist. The aipha-

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

Homologues of APC molecuies
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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,

wereatitiy 3%¢av bonds, and removing chemical moieties. ModHitEt@rgca2773

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

alkylation of glutamic or aspartic carboxylic acid.groups,.a idation.
kS L S AT AR
witeoENTRdRS Ea e Eearsshinbe RRRREPRIANMEHiDer2aRYle fhaerform-
Nracil-medificatians, Modifioeations afdhsdenvinglcarbaxyrgtanalisglide,
W?él;l}?g}{ Iirgié%g%qmmgqagg'q%hj:%wer 30 alkyl amide, dialkyl amide, and

lower aﬁ(yfester modifications. Lower alkyl is CI-C4 alkyl. Furthermore,
one or more side groups, or terminal groups, may be protected by
prtestivegequpekadwnitodthe wrditarityeskittedverdimintohémistndheule is a

alphiascaraqn of Ao aning acitmayv-Rednearsar dileiiyaiedoRs of any of
Homologues of APC molecules WO 2 0 07/0 1 29 76 PCT/182006/002773

9 ReHBRiGTIIG S TP TRe G EFTsT RELEHIBR&Es specified herein may
vary in one or more amino acids as compared to the sequences defined,
but is, capgple of perform- ing the same function, i.e. a homologue may be
envisaged as a functional equiva- lent of a predetermined sequence. 5
Thus; in)gﬁé{bgreferred embodiment of the present invention, the APC
moleeul®isteechgmeltgaiaiiany of the molecules disclosed herein, such
as a homolog of any of the molecules selected from the group consisting

of; 10 a APC (r) XIGRIS (r),Drotrecoqin alfa activated Thus, i .
or b A BEFHER EE A PTACer areEn T KB ek e oo 82
peptititecmmtiaining @seco meTerendng goid el siibenations sintepsigions and/or

aqditignssansipsadelatiansy compareruits anyiefdhesmalceulesadisctaseclio
herglnii%&cr%%%a molecule ‘stelectéad from the group consisting of: APC

oGAXR & group consising o
« APC
¢ XIGRIS

¢ Drotrecogin alfa

in one embodiment, the number of substifutions, deletions, or addiions is 20 amino
acids or less, such as 15 amino acids or less, for exampie 10 amino acids or less,
such as  amino acids or iess, for example 8 amino acids or less, such a8 7 amine
acids or less, for example 6 amino acids or fess, such as 5 amino acids or iess, for
example 4 amino acids or less, such as 3 amino acids or less, for example 2 amino
acids of fess (such as 1), or any integer in betwsen these amounts. in one aspect of
the invention, the substitutions include one or more conservative substifutions, such
as 20 or fewer conservative substitutions, for example 18 or fewer, such as 16 or
fewer, for example 14 or fewer, such as 12 or fewer, 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 conservative substifutions. A "conservative” substitution denotes
the replacement of an amino acid residue by another, related amino acid residue

belonging to the same group of amino acids, such as those with a hydrophobic side
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(r) 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
wegsiformrample 8 amino acids or less, such as 7 amino acds eeiessdons

example 6 amino acids or less, such as 5 amino acids or less, for

example 4 amino acids or less, such a§3 amino acids or less, for example

2 amjno aC|ds r less uch |nte er in hetw the

S o Te VD 2 SR B BN A BT SR s i
m@@dnwdemstm@ﬁtmtb@@@WB@%E@I@WW@M%WWW%
suRsiituiiRnsdar exanynie é&@ﬁé@ﬂ&fv@%ﬁ@&ﬁu cifewersfonexamples

oot PR R 2818 AL L BT Sl RS AN R
ewer, xample & or fewer, such as 4 or ewer or exam or fewer,

smﬁnfewzfa@ el elimsa oBE Ve E%St'i?ﬁﬁcfﬁ%a%“&%"né%‘?bﬁw@@ substitution of
subgtitHtia denetes thesteplagementof addminodacithresistterbyuch as glu-
anoiher, £ g%@%%@ 8{?'%#@@%85%&1%%@3@%&%5 QroLR Qs for
amino acids, such as those with ro hobic side WO 20 /01297%5 E

Pé@%?@%ﬁé@é‘ﬁ%ﬁ%%ﬁ?ﬁfﬁﬁ RO SRR SRR R (e
withvand asie sicle ithaintithdse withiiradacidicsidataamitosadsithsiutions.

hydroxyl side chain and those with a non-ionized polar side chain.
Examples of conservative.substitution jnclude-the-substitution-of—one

hydi8RLERe&idue, such as isoleuci ARATIRENSHEREBP Rethionine for
an- other, or the substitution of one basic residue for another, such as the
S Ttorti T ' " Tugigh®f,one acidic residue
p I I - . ot . ) o
ari&%hon-ionized polar residue for anothg? such as the substitution of
dlatamine for asparagine, and the like. Ttie, f&#+ lowing table lists |
ird%duve butTon=-nmiting; ConServatVe;pimiidg acid Substitutions. 10
Qriginal residue Exemplany-substitutions_Ala-Ser, Thr-\ak-Gly-Arg-Lys
A&V His, Ser Asp Giu, Asn Cys Ser éﬁﬁ Asn, HIS

Gin Asn, His

Gilu Asp, Glu

Gly } Ala, Ser

His Asn, Gin
! lie Leu, Val, Thr
Teu iie, val

Lys ' Arg, Gin, Glu, Thr

Met Leuy, lle, Val

Phe Leu, Tyr \

Ser Thr, Ala, Asn

Thyr ) Sar, Ala |

Trp Arg, Ser ]

Tyr Phe

Val fle, Leu, Alg

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 Asp, Glu Gly Ala, Ser His Asn, Gin lie Leu, Val, Thr Lau lie, Val Lys
Arg, Gin, Glu, Thr Met Lou, lle, Val Phe Lou, Tyr Ser Thr, Ala, Asn Thr
Ser, Ala Trp 1 Arg, Ser Tyr Phe Val Jlie, Leu, Ala Pro Ala Other APC

wdorologees suitable for the uses and methods of the presenCimzentom2773

are peptide sequences having greater than 50 percent sequence identity,
and pref WO 2007/012976 PCT/1&20061002773 11 erably greater than

90 percent sequence identity (such as greater than 91 % se-. quenc
e S O L S N DU
thasIBsieeiiudat exeanitpreaiceian S greatenaiafcolits segtiengeale’
itﬂﬁaﬂé%so%% U@ﬁ@!&?ﬁ_&ﬁih@ﬁ &é%ﬁﬁ@gtﬁ%@eiﬁéﬁf@ﬂ% fonexamplengteateh
an 0 uence 5 identity rt % -
i R eSS B IGRIE O A W enee
tHERNYYo 5 wErRRAGSTRISHAR 2 Tor sause Gkl RhaPov s SRGLERRSE
identity)ctacmiitef shehmolpeatesicisciodedduareics seckitas@ matetelgeater

S%ﬁ@%@%@bﬂ&%g{@ %&%‘?"@t% %Ftijng rgcﬁsé%ge@ii&@&'dsh@em, suchasa
Ifa A dh

Drotrecogin a s used herein, sequence identity refers to a comparison
mANEBERER BI T FOIRS IR RIRLTIENRY Standard algorithms well known

in the art. The preferred algorithm for calculating sequence identity for the
presgnt jpvention is the Smith-Waterman algo- rithm, where the reference
sequencxefci;sRli.JSsed to define the percentage identity of

¢ Drotrecogin aifa

As used herein, sequence identity refers to a comparison made between two mole-
cules using standard aigorithms well known in the art. The preferred algorithm for
calcuiating sequence identity for the present invention is the Smith-Waterman algo-
rithm, where the reference saguence is used fo define the percentage identity of
polypeptide homologs over its length. The choice of parameter values for matches,
mismaiches, and inserts or deletions is arbitrary, although some parameter vaiues
have been found o vield more biologically realistic results than others, One pre-
ferred set of parameter values for the Smith-Waterman algorithm is set forth in the
"maximum similarity segments” approach, which uses values of 1 for @ matched
residue and -1/3 for a mismaiched residue (a residue being either a single nuclec-
tide or single amino acid) (Waterman, Bull. Math. Biol. 46, 473-500 (1884)). inser-

tions and deietions (indels), X, are weighted as

K2 t+kI3,

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 seguence, ex-
cept for 18 amino acid substitutions and an insertion of 3 amino acids, wouid have a

percent identity given by:

[(1 X 42 matches)-(1/3 X 18 mismatches)-(1+3/3 indels)I/42=81% identity



15

20

25

30

35

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

wiestltethem others. One pre- ferred set of parameter valuesrfor tbesss/002773

Smith-Waterman algorithm is set forth in the "maximum similarity
segments” approach, which uses valuBs 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)),
Insenemafarsematsiar §iiRaerps0 newian hienwdioneatiReeni Ahe
K isotheiRuRDes: ehkesiduestbangiveshinsedisi-deletiombel iiedByHog., if ane
NSLANCE: B RGUIFNCH %tdt%éﬁ’?&%!%ké%geﬁé TR AGICL SIS e cules are

sequence, ex- cept for 18 amino acid substitutions and an insertion of 3
kPSS SRGTiIasETRIEY Falais AP §ERBYeSETRCKMSN of the pre-
matehes)(bi3 Kub8atusmatebeg)tét 3/ dirdiels)j/42=81% identity WO
2007/012976 PCT/1B20061002773 12 In one preferred embodiment of
the present invention, truncations at the eng of the Cg‘nole;:%)ule are no}t ken

inft AECOUPT ARG BRI SG0RTRATTLRITT X TPSTE TILTSE [Ving
lomgertharet heriothasidonlystiietiover adgingslenyehsicaktive adoléviegiaiive &

used dpithesesusace ddentityrraly sisihinsanatherpiaiered eroboginesdty
of the.gre- sent invention, truncations are counted as deletions. An APC

h&RSIc!

Jl¥e’ay 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
molecul lected from the group consisting of: APC 15 (r) XIGRIS
Drotr’ecogin alfa In one preferred embodiment of the present invention, the
APCmotéehl& is a pep- tide containing one or more amino acid
substitutiong, iRyersipn, additions or dele- 20 tions, compared with APC. In
one embodiment, 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 invantion, the APC moteculs is a pep-

fide confaining one or more amino acid substitutions, inversion, additions or dele-
Hons, compared with APC. In one embodiment, the number of substitulions, dele-
tions, or additions is 20 amine acids or less, such as 15 amino acids cr less, for ex-
ample 10 amino acids or less, such as 8 armine acids or iess, for example § amino |
acids or less such as 7 amino acigs or less, for exampie 6 amino acids or less, such
as 5 amino acids or less, for example 4 amino acids or less, such as 3 amino acids
or less, for example 2 amino acids or less {such as 1), or any integer in between
these amounts. in one aspect of the invention, the substitufions include one or more
conservative substitutions. Examples of suitable conservative substifutions are given

above,

Other APC homologues suitable for the uses and methods of the present invention
are peplide sequences derived from protein C sequences having greater than 50
percant sequence identity, and preferably greater than 80 percent sequence identity
(such as greater than 91 % sequence identity, for example greater than 82% se-
guence identity, such as greater than 33% sequence identity, for example greater

than 24% séquence identity, such as greater than 95% 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
wess)giich7as 3 amino acids 25 or less, for example 2 aminc>ac¢ies2eroless 73
(such as 1), or any integer in between these amounts. In one aspect of
the invention, the substitutions includé ne or more conservative
supstitutions. E ples of suitable. conservative substitutions ven, ..
e e s e e e
tHiypresemmplrearsie dhepBptiviederjirericedite fVel srarrpiRiiiAnEo % se-
SegURRCESAYIRG greaiat thanisGhpeeRpt.seguence itetity, tarith SEQ (D
p'f@(ge éafxl?gfgrre @}%r tPUﬁ‘E‘ %Qi QSE@%HE(?&? %%Fébqeég %@Efzyhé?é!ﬁhs@a L.%rr?c%tﬁfentity

than o sequence identity; for example greater than 9296 se- quence
ilEfRiey oSt EAARA LR BR B Y S SUGUBEEHEE MR S RIR &S BeC G T aReY o
Shriban 1948 sedlienceicentigigsiib dsr gebatietitgarr@BYesddpndinchr the
idsntity IRUSXRMIVYR 3007/ 2976.RGTAHRRI0NAZ TRl pie greater
than 96% sequence identity, such as greater than 97% sequence iden-
tity, for example greater than 98% sequence identity, such as greater than
999%6AFeC guentwidentiyalfor mxamplecylehteinth ans0y. e saglichead subst-
identing, dadidre R 4RiNG I angin:iatsncateshsomeasesiherenids
As used her; ip, sequence identity 5 refers to a comparison made between
two Tholsdtie< Udifig standard algorithms well known in the art. The
preferred algorithm for calculating sequence identity for the present
investiRRdsdinac3mitht\Materpras:algostito, asidessribieg.aho vey AN tAPEe-
NATaIogS: Ty aise.e B MASGHIR BRANG RIS Fpie iAgALd

subs FU%IO S, gefetlons, inversions, or additions relative to human
APC and may include D-amino acid forms. In another embodiment of the
priesent iesitgresaithhosiel cguenbicamyididhespre-detdimpiéihding selec-
sequencgs btain, such B SEQURAND daAwbe-defined as: 15 i)
homologues comprising an amino acid sequence capable of binding
selec- tively to the coagulation factors Va and VIl Is, and/or ii) homologues
haiying ahsulstgntiahzsimitas.dsthgtaly sindargaffigigs tindieg 20inity to the
coagulatignfastersHaRnd Vil hap MumamhaR Grandiard) homologues
comprising an amino acid sequence capable of binding selec-

iii} homologues comprising an amino acic sequence capable of binding seiec-

tively to and inhibiting PAI-T and/or

iv) homologues having a substantially similar or higher binding affinity to PAI-1

andfor

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

vi homologues having substantially similar, higher or lower half life after deposi-

fion in the alrways

Chemically derivatized APC molecules

't is further understood that APC motacules suitabie for use in the present invention
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tively to 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

wero7/ehedial protein C receptor (ECPCR) and/or 30 vi) homB{Gguges/602773

having substantially similar, higher or lower half life after deposi- tion in
the alrways Chemically derlvatlzed APC molecules 35 it is further

3&%?%) 20 tha @%%m Su';gé? %g%;% gsdegem%m}vmm

hemically derivatized

orralteredld fesiexaniple; ﬁ@mnfe@%wﬂ?n%%&@Lﬁﬁa@mﬂnmam%%r&a@%
(eve Saline sesicsindbatacapehgamimnadmahgracidnedithaionanslich as am-

Do%[amgs %9%&8%%&%9& ggg%m%&w&gﬂeaéggmaemﬁgl%@@ﬁa

es, esters, an termina ketone modifications and N-t
fmiaeﬁ&wﬁoﬁsc@ ﬁ%o?ﬁwéa%ﬁ@*%ﬁ%{‘éﬁataﬁsfeﬁréﬁfﬁ%aé’oécﬁiﬁe*b é"*d
ofoeyehnaiionnshehasdanitipyvfogieianipéeidn 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
>to yield APC compounds that have an increased
resistance to inactivation by e.g. human plasma and al- antitrypsin,

theyeiose displayina-amingraasehinive half-ife; Bielomesiaemples

include protein C.co ate ereln at Ieas one

NEGIVR 8{%?19‘1%5# g?w &enin %“88&%’&? ur[aagég éxgé%r?p eiﬁ %/%nds that
déswbemmaasewmszﬁtéﬁmgm@wﬁpmd}ém: BRIV S8 C-like
malesiies iihiersentents iy drichcasesintorpotate-iiy. refeferces frenpies

2hanes s ensambodmen Al Bresent inartionaihe ARNG0leRyeior

use yCO polypeptide or an analogue thereof. In
aﬁ%ﬁ@ﬁé?%btﬂﬁﬁ@éiﬁ?%* the present invention, the APC molecule is an C-
glychayiatedrARE prelyvieeptickel ar B Saaldgue #asRiT.(Fotein C or activated

protein C-like molecudes”), the contents of which are incorporated by reference

nerein.

Thus, in one embodiment of the present invention, the APG molecuie used is an N-

givcosylated APC polypeptide or an anaiogue thereof.

In another embodiment of the present invention, the APC molscuie Is an O-
glycosytated APC polypeptide or an analogue thereoi,

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

giycosytation site has been introduced.

In, anothar embodimant of the present invention, the APC molecule usad is an APC
polypetide or an analogue thereof further containing and N-linked or O-linked fally

acid,

APC Fragments
in one embodiment the APC molecule can be a APC fragment. A fragment is a par-

tion of APC, APC homologue or APC derivative. Examples of fragments include
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In a further embodiment, the APC molecule, wherein at least one
additional N- giycosylation site has been introduced. in another
embodiment of the present invention, the APC molecule used is an APC

w2 plypsticle or an analogue thereof further containing and™¥Xdifikadodn2773
O-linked fatty acid. APC Fragments in one embodiment the APC molecule
can be a APC fragment. A fragment id% por- 35 tion of APC, APC

O R e T EbaC a0 PP T LR nor Lt M v,
sesrivminproteiscCHERTAM P deretHE b IRenRP Y FrRI R o tREESRERS ﬁﬁ&’

0&5%%%%&?@@5@&@@%&5@%@&5 SEARTNCOMpTiserigist
a%ggﬂsa Cutive am 'é‘r%;r?o%‘i?dg%%%I%QstBﬂVaQ ok SFQRSXAIPle ﬁoﬁ@wgﬂt

amino aCIdS or more, such as 25 amino acids OI’ more, e{ég
aﬁﬁ%ﬂée@@ AMRARI8 SO PHore! ¥ Rh SN ARG L5 G it %a%qf

examplecklraminro @cidssotinerasucitasioranfin e>asigs Gomardnddac-
e?&%@P}ﬁ&Q%&éﬂ‘QQ%éﬂﬁn@a@@é%w&% a&@%gmm%&gamgr for

exam 300 amino acids or more, sych as 3@ %]Eﬁlno aC|ds r more, for

e%l@ﬂ@ﬁ%@ﬁ%ﬁ“ﬂﬁ%@c&srﬂ‘bﬁ@% gﬁ - R0 Acias orarwg%“éfosru en
exadfle460 aniscacios ifofengthiir 45 anegerdds 10 Buhes aanesecer in
amewBts, dnatachedd, intrabronchial or intraalveelar administration
Methods of administration include, but are not limited to, spraying, lavage,
mhala— t|on flushlng or mstallatlon usmg as f|UId a physiologically

' A i - a¢glilation factor or

fa@@r@mamvmwm mefbherﬁwet@fmm liktratrachbalk-
nsDieneia o ARl snadovSAI ok, A0 0LAN o

RiniStraton where e Cco ation factor is applied into the trachea,
thie whipiHico e W@Bﬁ%’“ﬁé‘s’f&é%ﬁ%liﬁmﬁ%ﬂ?éﬁ TREFRAIRRiOn B & 8B Tu-
tiorrefihe:facies by applyiag thefastonin ar powdeefanador by aliowimgiude
tha% TAckor ip 2 eachl Q@a%l@m@mw dbsainmay By k@é%%@éh%%‘@se

factor as an aerosolized o b d soluti
GRS e A SUSBIEarS B SRR E P R SEF BB Ang St

inticatraicheddcintr abrawdyial Ge st ven vagnTrisirationaiBviigesigetor ©
include dnhalation: akihs: prodietbyl thednstilasion.anapplisationekaisetior

nebﬁiizad solution or powder or gel, with or without added stabilizers or othar excipi-

enis.

in another embodiment, intratracheal, intrabronchial or infraatveolar administration
does not include inhatation of the product but the instillation or application of a soju-
tion of the factor or a powder or a gel cantaining the factor into the trachea or lower

alrways,

Methods of intrabronchial/alveolar administration include, but are not limited 1o,
wronchealveolar lavage (BAL) administration accerding to methods well known o
those skilled in the art, using as a lavage fluid a physiolegically acceptabie composi-
tion in which the APC and/or a APC homolog and/or derivative andfor conjugate has
been dissolved, or indeed by any other effective form of intrabronchial administration
including the use of nebulized powders containing the anticoagulant irt dry form, with

or without excipients, or the direct apptication of the anticoaguiant in solution 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 bronohoalveolar lavage (BAL)

wadviinisttetion according to methods well known to those sRHlEdERRSIETTS

using as a lavage fluid a physiologicail acceptable composi- tion in which
the APC and/or a APC homolog and/or derivative and/or conjugate has

be%vd%'rssr"w??? Qé?needo%% gg%gsgﬁz%s ve fﬁtg%rgéagyamm@{m

mlnlstra on Inc Udln e use o e OW ers containin the

ﬁﬁwagmﬁﬁfwaw%ﬁ% t%hi*ﬂééf%?ﬁ%ﬁﬂ%%ﬁ%%fﬁi@h%ss‘ﬁf FhaUifeg ot d
applisatienafdheranrticaagulietimsetistion’ oeMIQR0SFIBLROTG uId dropiets

h}%ﬁ{%ﬁ%@%@égggfﬁ\zg’d A6:pawdsr an.oel farm,dyrng LreReRP$EeRY-ing appa-

ntratracheal administration include, but are not limited to,
biffeetPEERE ISR WRTPS: similar solution of dis- solved activated

protein C or the inhalation of nebulized aerosolized fluid droplets

cep Sﬁh%ﬁﬁm\@&%@%\@@%m%@%&s@e%%byeu&%%auayamg ALl
nebulizing a—5ra ade teforthls r oS, E:}The eoi tion
AR ROy RO IS 0 RO SPh Lt AL o h e

prierabnia amﬂwgmerecéhﬁjmgeﬁs@ma@ewl%%ﬁa@wm Fppy
dE%b%%&?ﬂo'ﬂ-&%%@gfﬁ@h&ﬂ%ﬁi@*ﬁ{é@u%méﬁ@@é&ﬁoagwaetsuNwithtm
ggtvgagf % %XBeCtFa%JsOs%VO'd theiny a”tee,%f %}ﬁ&@%@@@%%@gﬁﬁwﬁa

I stratlon antlcbagu ants su whose .
|rﬂmmm@@fﬁea@gaiﬁm@@w%aﬁgﬁﬁfe%@uﬁ@f@@?%é‘%?ﬂﬁ‘r%?ﬁ%l Atthe

hemesraganaciugingicrigibnal heimaghiags. vt the asamediarepthsl to poten-
aE’Q%"‘%%?r”e%?aé@Sn%‘%%%%ﬂ %?%%N%%}%QHM BENPESRALS RALSErHAIRN

hell eftect On extravasc brin deposition in the lungs when com

witin sy s petBinRiaieRididt atRATSE DBk PEdRid iR ﬁ?eofo"-‘i&a&&g%%%‘%m
okan atticdagulaninenbantichiismPatosy dgertesudhnadoaRIE wig e air-

used-alone acally Within the.als BRACSS O A be-slivided heiwean theair-
conventional intravenous route and tg %le_]r W%}H%}% fth V(%%ent
inVBh oG OR R JRY R b SR bafvd e the S5ac emlc AR

ptsmirany leffggisivbtihae/ tedatmenthagaimedtiead ﬁwt@aéﬁaﬁ.«éwma% drug
a‘éﬁ@é’?@e@?@é@ for sxampele: Iﬁbﬂéﬁ@%&wmﬁé\&rﬁﬁe@éﬁmmz ShOSRDS.

and ARDS. rthermo e, the tim |nt rvaI eg{ EHEV Yrave-
dlrft‘ﬁ[@%ﬂ{ﬁt |n reaVe H}% S usgz of f to be beneficia i|srave
limitesiuse lohtyae tisabtaral s ahss! @é%ﬁ%eﬁv?&%@i‘éi?p@&é"& \Phawe
the agaertinbsed fibeRosheeplicphase osayerthe post-septic phase or even
in the iate ARDS phase dominated by alveolar fibrin deposition, e.g. as seen in ALl

and ARDS.

A preferred embodiment of the present invention comprises local intrabronchial ad-
ministration to human patients with ARDS of APC by means of bronchoaiveolar fav-
age with lavage fluid (e.g. 25 ml fo 100 mi of isctonic saline) in which a suitable dose
(e.g. 2 mg to 5 mg or more) of APC has been dissolved. This administration is re-
peated at intervals during one or more days depending on the durafion of either
early or late phases of ALi or ARDS. As supplementary or combinatorial freatments
in patients fulfilling the indications for intravenous acministration 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
WRitRARRPISsof APC by means of bronchoalveolar sav- age withiiTegzgeofiics

(e.g. 25 ml to 100 ml of isotonic saline).in which a suitable dose 30 (e.g. 2
mg to 5 mg or more) of APC has been dissolved. This administration is re-

p I I t t .
ol shgeassine e B don el

comb‘ina‘i’é‘?%ﬁ%é%‘?rﬂ%WEEZ%%E*H&‘EQW?ﬂﬁﬁ%dtﬁg’?ﬁ‘éi?@&mﬁ‘é“f&
intravinoilissadmvimsiretiers of APC, APC can also be given by intravenous

infusign. E?éoms{%@r%?é@é%%@ﬁﬁzﬂr%&g%o@@@%g BrdéOHher Reslaned
methgd%)f ad |n|stra lon 1 né Iude using the following devices: 1.

£ Hnaie .
Pressurlzede hebunzefd Gsih pressed air/oxygen mixture 2. Ultrasonic

nebuﬁze@&@ﬂé@ffﬁhﬁi%?@ﬁﬁ%ﬂ@%huIizers (e.g. Aeroneb Professional
Nebglﬁ%k&réamta@dee@ﬁw Rhader{Mbske DIy pEAVEIRIoRAMES! tubes in

Sysig &gﬁh} 5%8%@%9%&%!&%?3%a!éaqa% aﬁk@@ f@es 2

via endotr besiin intubated patients durin mec aI ventilation
(Q%W&Cf“?'éﬁ&’%ys?ﬁé’ﬁ%\%@ge@t é’ﬁﬂoﬁffc%%‘é’i%cﬁ@@é‘é’@%?ﬂﬁ@ﬁéﬁ’@ﬁfﬁ '
withieub asfistanes: pre\ddeddhaivibe 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 ra m%e of 0.1

1o 1BEHE PEPACHVEATR IR HeACPUH R CYBRIRA OshgHIGhE ?ft?%?ﬁ% for
thesdeatiperntisPthersuitédisieacgace ftratiols! 8680 bodEivdrintre fangesofm!

g%m@% %%(t)ﬁ Q%%ﬁ@fgﬁssaﬂ %@g@ﬁ@hﬁ '&Q}%T@B%@:Qﬁc@&@i@ﬁ@%a
Pg o I mi solutl especl n the ra
SR R BE e e s B LTS FE s igense of
aliou evbyEg to H2%0 PP DH et witrsolsabEion, pr@f@ﬁwfébmﬂeﬁwéﬁwewbﬁ
b%mmabpglwﬁb@g abeaut ril. omgsrreferaklfiem-akeu G.emapdaaboul o
rangegf$SUCh gst%ugm a&%yetfgr‘? o 20 aq to%‘z ?véﬂ% e(?rg z?eDCIE}yél mtc%aebout

|§3 per mi USing” multimeric forms of
COMTPBENAIS IS UTRD @5?1%@%@)?‘%?5@&@5 i#ffeas from about 0.5 to

about 1.5 mg and especially i the range from 0.8 fo 1.0 mg per ml sclution. Using
multimeric forms of the compounds, the suitable concenirations are offen in the
range of from 0.1 g o 1000 ug 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 C.1 ug to
500 ug per mi solution, such as In the range of from about 0.1 pg to 250 ug per ml
solution. A preferred concentration would be from about 0.1 to about 5.6 mg,
preferably from about 0.3 mg to about 3.0 mg, such as from about 0.5 {0 about 1.5
mg and especially in the range from 0.8 to 1.0 mg per m! solution.

indicaticns

One aspect of the present invention relates o & method of treating or preventing
sxtravascular fibrin deposition in the airways. Thus, the present invention relates 1o
the freatment of individuals suffering from, or at risk of suffering from, exiravascuiar

fibrin depositions caused by an inflammaiory lung disease.
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range of from 0.1 pg to 1000 pg per ml solution, such as in the range of
from about 0.1 pg 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 from

Waget/O 2 )g to 250 pg per ml 25 solution, A preferred concéfratisisapoulas

be from about 0.1 to about 5.0 mg, preferably from about 0.3 mg to about
3.0 mg, such as from about 0.5 to about 1.5 mg and especially in the

rang& oo 08,1804 9ps%, mét%%%%g; gl9SiEalons 3R One-ARRSLLAE thR-

present invention relates to a method of treating or preventing
extra08S&ular fibrin deposition in the airways. Thus, the present invention
relates téithe treatment of individuals suffering from, or at risk of suffering
from,exgayascular fibrin depositions caused by an inflammatory lung
disease. WO 2007/012976 PC/182006/002773 18 In a preferred aspect
the irfflaRiiA&t8yfung disease is selected from the group con- sisting of:
ALl @) ARBS:bonphesimomiad&eiste: bronchoalveolar disease (r) chronic

bron%hoa]i\(%% ;g;?&%%%e@aﬁg@gggg alveoiitis or (r) bronchial asthma 10
; 21

e Alveolitis d Bronchioiitis Bronchiolitis obliterans-organizing pneumonia
(BOPA) Iaresiaa Aupelisibst disease (GVHD) (r) Pneumocystis carinil
pneumobiandaP3stha Pneumonitis, e.g. aspiration pneumonitis (r)

Drug;ind;g%%igsneumonitis (e.g. due to methothrexate, bleomycin or si-

rolimus) rosing alveolitis, acute or chronic (r) Cystic fibrosis 20 =
|diopathRrpisi¥eiiary fibrosis

e Bronchiclitis obliterans-organizing pneumonia (BOPA)

« (raft-versus-host disease (GVHD)

s  Pneumocystis carinii pneumonia (PCP)

« Pneumonitis, e.g. aspiration pneumonitis

« Drug-induced pneumonitis {e.g. due to methothrexate, bieomycin or si-

rolimus)
¢« Fibrosing alveolitis, acute or chronic
e Cystic fibrosis

« Idiopathic pulmonary fibrosis

In another embodiment, the inflammatory lung disease is related to a condition se-
lacted from the group consisting oft

s direct or indirect pulmonary frauma

s pancreafifis

e aspiraiion pneumonits

= sepsis

« savers sepsis andfor

o seplic shock

¢ Pneumocystis Carinii Pnemonia (PCP) as an adjuvant prophylactic or pre-

emptive therapy or as a treatment of PCP manifest ARDS induced by PCP,

h.e. before or sarly 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 (r) direct or indirect
pulmonary trauma (r) pancreatitis O aspiration pneumonitis m sepsis (r)
WEeYEds8psis and/or 30 0 septic shock (r) Pneumocystis CBREABIIB2606/062773
Pnemonia (PCP) as an adjuvant proph éactlc or pre- emptive therapy or
as a treatment of PCP manifest ARDS mduced by PCP, he. before or
early in the: RGRRRasREIIS MABIRRHARERS FRACOIBIRMAMILWGD with
2007/012976 %CT/1132006/002773 19 the anti-Pneumocystis antibiotic
therapy with &: 0. “Rramethoxasol with Trimethoprim. Pharmaceutical
compositions 5 Pharmaceutical compositions or formulations for use in the

presentindentanimehddsoan APC preparation in combination with,

preferably. digsolyed,in |ﬁen%%%ﬁ1 ,%%ék%oﬁcce?t b'rfgﬁe%fe“ %%ﬁ&%@%&f&de

an agueous carrier or armaceutica position may

sofld 4 froRiRPAayandr seairasan. %%ﬁf@f?@? MilrsolysEma @fagrmww@caﬂy
usechestrthicas0i0Y/mszibreh i hafferpd sl ineriphysitlegic alhe compatibleidf)
buffers andthediks, Thecom mgl%rb%m%bse?&%e!'%@Gabeétﬁ%@\éﬁnég&%m

techniques well known to those skilléd in the art. The resulting agueous

ot MRy e PAER- 25 ded/tori%e Briffteretplitfie seepiicebhartgvle
anekffers zend thedjkhel fre ezevtiétnprepatatidariemigedissoleetivimb steniles

aqwswm%%w@m@@lwIﬂ%%@%ﬂ@%ﬁ%@@%@@ﬁéﬂ@ﬁ%;@gaﬁﬂex—
phar d;3fceut|call¥3 able au rgllarégq?ubstanc% sa, adg I£?nts |nclud|n 3
wiffout fimi éati%nl aaj Sif5 NG DURLITRG 3y R Eharr tfidi giggzean
adwﬁfgf@@é?ﬁ@gsnwagdf@rees@ﬁ*@m@@dmm dibenaréordoditminiatatie;.

so- dium chloride, potassium chloride, calcium chloride, etc. The

formulations. may.cen. E%'Hap Fyaceutically %9%%%‘%9!eea%%“aersau Stances

€XCl |ents |nc udln ICfOS resmfﬁﬁl osomes ICrOCa ig ances ar
b‘é‘%ﬁiﬁéﬁ%ﬁﬁ@ Im*é“cébﬁvéﬁtféhﬁﬁ|%§6ﬁ*ﬁé§%ﬁ*é?uiwﬁéalﬁ@@6%%@@6

ofqahmﬁplaﬁjtmtﬂsg(a@aﬁralmcnegmwa@amgﬁﬁb;@ﬁ@/@tmpmmr@c@msc_

lIPGRAMARALR, YRR BF-SIFGIHEeSasa LD iRid Dilayers SUTQHDAING.  con.

tain pharmaceautically acceptable carriers and excipients inciuding microspheres,

liposomes, microcapsules, nanoparticles ar the like. Conventional liposomes are
typically composed of phosphotipids (neutrai or negatively charged) and/or choles-
ierol. The liposomes are vesicular structures based on lipid bilayers surrounding
aguecus compartments. Thay can vary in their physiochemical properties such as
size, lipid composition, surface charge and number and fluidity of the phosphoiipids
bilayers. The most frequentiy used lipid for liposome formation are: 1,2-Dilauroyl-sn-
Glycero-3-Phosphocholine (DLPC), 1,2-Dimyristoyi~sn-Glycero-3-Phesphocholine
{(DMPC), 1,2-Dipatmitoyi-sn-Glycero-3-Phosphocholing (DPPC), 1,2-Distearoyl-sn-
Glycero-3-Phosphocholine (CSPC), 1,2-Dicieoyl-sn-Glycero-3-FPhosphocholine
(DORC), 1,2-Dimyrisioyl-sn-Glycero-3-Phosphoethanolamine (DMPE), 1,2-
Dipalmitoyl-sn-Glycero-3-Phosphoethanciamine (DPPE), 1,2-Dioleoyt-sn-Glycero-3-
Phasphoethanolamine (DOPE), 1,2-Dimyristoyl-sn-Glycero-3-Phosphate (Monoso-
dium Salt) (DMPA), 1,2-Dipalmitoyl-sn-Glycero-3-Phosphate (Monosodium Salt)
(DPPA), 1,2-Diocleoyl-sn-Glycere-3-Phosphate (Monosodium Salt) (DOPAY, 1,2~
Dimyristoyl-sn-Glycero-3-[Phespho-rac-(1-glycercl)] (Sodium Salt) (DMPG), 1,2-
Dipatmitoyl-sn-Glycero-3-[Phaspho-rac-(1-glyceral)] (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 Mayers. The most frequently used lipid for liposome
WANARGH dre: 1,2-Dilauroyl-sn- Glycero-3-Phosphocholine OERE)06/4002773
1,2-Dimyristoyl-sn-Glycero-3-Phosphogholine (DMPC),
1,2-Dipalmitoyl-sn-Glycero-3-Phosphochoiine (DPPC), 1,2-Distearoyl-sn-
Glmmﬁﬂﬁb@ﬁp@@mm%%ﬁﬁ -glycerol}] (Sodium Salt) (DOPG), 1,2-

@lmy io%/gll (’sg% yce 0- é% osp%% %?égg?r% %Hgl@yg 311223
D| &fﬁ%’?&%sﬁ’@f%@%%ﬁ?ﬂ?@ﬁﬁ%ﬁ%ﬁ@ AR E@PPS% 1,2-Dioleoyl-
1,2Beoyl-$i-Ghycaret s hos(thakiitadatamioe D OPEioleoyl-sn-Glyoero-3-

%%'gﬂb{géﬁ%o?’&zﬁ!é’ G¢!Ondtz QW(%?J&'E}% AENgSe- ditim %W&) 'Cardi-

1,2- Dlpalmltoyl sn-Glycero-3-Phosphate (Monosodium Salt

1, 21BN Fb ?%@W%"(Rﬁ@ﬁ%@&ﬁ%ﬁ?@éf‘t)c‘eﬁ'@iﬁ%?ﬁ“ﬁfh other
Difiytistoyixiifie by ctiipeScfPésphuaod glyderaih BethumwiBattolesterol
(DMB&) phedptriinaimitayl-sn-Glycero-3-[Phospho-rac-(1-glycerol)]
(Sodium Salt) (DPPG), 1,2 WO 2007/012976 PCT/1112016/002773 20
Dioleoyl-sn-Glycero-3-[Phospho-rac-(1-glycerol)] (Sodium Salt) (DOPG),
1,200raypIdEH)E SRIGHeET 68 Fheesishact-Setiss] (e d inr Gai e 8ydy
1 %ﬁ&immt' Q}dﬁéhﬁiﬁﬁﬁﬁ@[@'ﬂmt]thv&ieféﬂﬁédréd%@éﬁughﬁé"Eﬂé)s{@&ﬁ@way
1, L -Serin U a
e R L R B e pene
s& y%é‘%@ ,292@%@%%%&5%@%%%%3@@@%@6@u%@rs%rfj the preferred
Faipiislatarnsedimposed el DRRE Jrp camokinattaveitimibed- lipids or

m%ﬁtﬁ&%ﬂﬁﬁ%ﬁgmﬁé %&{%ﬁ%ﬁ%ﬁr&om&?%waﬁ“ﬁ"ﬂ)*&’é‘%ﬁnﬁ&?'@% [Pero-

and/or phosphati %éﬂ,i ihe. 10 Lohg-circulating liposomes are

ChaTARERREA B AER o) S S A a%ahry@% 8 Y HerEprdum Salt)
petiéabitity of theretistartanevalsinoreaséhidrive BBt POJAEr way of
producing long-circulating liposomes is to attach hydrophilic polymer

Polvetene, glveq) (BEG) Sovalonty o the et suace ol 19 Ipgsame
1, 2 Bipalienitdyi AdGivetyois: Hpespho edsasisiamineyNnggde iipid-protective
[N@B@t&&(&ﬁ@‘yﬁﬁ@w&n@sg}y@@@ﬁ% (écmmw miSall}oxidative damage on

N X Iy an 0 -
3 B R TR e sl Sy R B gy e
(ARRIBIRIliPR-Seaefficichetsiors o e i 6twﬁammwiamﬁane (Chloride
Salt) (DOTAP). Possible lipids applicable for liposomes are supplied by

AV@UHH? 9 Ia?rnlrémgés 'é}g a@téﬂ%%?b%p%gﬁﬁ%%@@ﬁéé‘yaé*&%éb%%%ee d..

suspensmn may include Ipl -protectiv
Szoka et al., Aan. Rev. Biophys. Bioeng. QAGT (1980Y, U.8. Pat. Nos. 4, 235,871,

4,601,728 and 4,837,028, all of which are incorporated herein by reference.

Another method produces multilameliar vesicles of heterogeneous sizes. in this
method, the vesicle-forming lipids are dissolved in a suilable organic solvent or
solvent system and dried under vacuum or an inert gas to form a thin lipid film, f
desired, the fiim may be redissolved in a suitable solvent, such as tertiary butanol,
and then lyophilized to form a more homogeneous lipid mixture which is in a more
easlly hydrated powder-like form. This film is covered with an aqueous solution of
the {fargeted drug and the targeting compenent and allowed 1o hydrate, typically over

a 15-60 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

wWiertoxiaptie, are preferred. 25 A variety of methods are avatfabi@ /102773

preparing liposomes, as described in, egy., Szoka et al., Ann. Rev.
Biophys. Bioeng. 9:467 (1980), U.S. Pat. Nos. 4, 235,871, 4,501,728 and

4 smni@@&eauromihim«ucareaasamm@drh@femi@wﬁgwraﬁﬂ@th@mp;ds
meﬁmr%ﬁﬂéiﬁgér%'ﬁ'ﬁ%%%ﬁ%ﬁéo?fd‘eat PO éeosetelzn E&rtl}l S such
metho ﬁf the v sicle-forming liplds are dissolved in“a suna & orga

solG& 8?‘% 8%ent system and dried under vacuum or an inert gas to
form a thin lipid film, If desired, the film may be redlssolved in a suitable

solma@nw@m&ﬁ%@w@m@m{ts and; é‘&&@éxﬂm%?ﬁ B!&?Eepomon
homogeneous lipid mixture which Is in a more_easily rate powder-like
form., %IQIIS Hirn’ |sec'cc>}\lr/”ec &Wﬁ%"‘éﬁ%&@@%ﬁé‘%ﬂa%Hccﬁfﬂm%s (& FEtRP R g ution.

and the targeting component and allowed to hydrate, typically over 35 a
15-6&MBH@W§@&MI&§B@H%%DEB%@%@ Q\ifelit{é;téﬁiﬁﬁh%t'&@a{@ﬁ%iﬂﬁé‘%s celies
W T/1 {7 ultilamellar vesicles can be
sh %ﬁg %og\fvgar s?rrﬁag n(é:? 'élz%jsip%(? Varatiag THed “m PGS e AN SRS s

gt éBH%fiﬂd?féfﬂﬁB&aéﬁimW@%ﬁjbwi@fﬁggﬂféﬁém@m§mf atser, octoxynol

deGachBlateBMicelie? avedfotmedibyauHRCtHMS). (met@!&#lﬁﬁl?@étams alre
co r ore jonic or ot enwis ongly
hygﬁ‘)lI %ﬁﬁsﬂﬁﬁ%’?mgui%%%%%gﬁgp%gomar%g%gsﬁrfac?énr?tashwel Itlir}oﬂvgn

to SHEBPSRIPIMAhd BiFEhrtBe SN hE Blcamdviotalichrlissmyranoside,
inventigre Baitaddirfactantshirichidessod et eaterisodibmdd ipleate,

sogiaLiadbaEmctaeyetaylens alysohmonogoadesyl ether,
octoxynol 9 and PLURONIC F-127 (Wyandotte Chemicals Corp.).

Preferred surfactants are nonionic polyoxyethylene and polyoxypropylene
deterg@ntscesnspitivledmisdvantageetivtn soghias: TWEEMEGOYRUURONIES de-

F-G8en-octytbetac(:plieapytanesitigst 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 S to include a compound, which promotes de- livery of the

active stiistaricestarisitpigehe26 Dosingregi @ﬂﬁpﬁb@t@ﬁﬁ%@@é@@é@omu

ad%iﬁ',i%‘?ﬁi é.ﬂc% %8&%%%0@?%@%%%&%%{% S@e%%\}tg rtpna quanﬁty to be ad-
minisiered depends on the subject to be treated, including, e.g. the weight and age
of the subject, the disease o be treated and the stage of disease. Suitabie 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 0.1 Hg fo 10000 ug
per kilo body weight. Using monomeric forms of the compounds, the suilable dos-
ages are often in the range of from 0.1 ug to 5000 ug per kilo body weight, such as
in the range of from about 0.1 ug to 3000 pg per kilo body weight, and especially in
the range of from about 0.1 ug o 1008 ug per kilo body waight. Using multimeric
forms of the compounds, the suitable dosages are often in the range of from 0.1 ug
to 1000 pg per kilo body weight, such as in the range of from about C.1 ug to 750 ug
per Kile body weight, and especially in the range of from about 0.1 ug to 500 ug per
Kito body weight such as in the range of from about 0.1 ug to 250 pg per kilo body
weight. A preferred dosage would be from about 0,1 to about 5,0 mg, preferably
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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

WOt Wisedé®isSuitable dosage 25 ranges are per kilo body weRfFt/Hafélz 773
of the order of several hundred pg active, ingredient per administration
with a preferred range of from about 0.1 pg to 10000 pg per kilo body

welght. dsingoraongmesisotoras sitha.compaurdsstie suitrbiesles: 898$ and
areeamw m%&%qsg gmr@ Ok lg 91 Sp%@%%%g QLo qdrx e rghoh B g o

such as i the range of from ‘about 0 pg per kilo
anGBGBERNTR %ro“eﬁé ﬁ’ﬁﬁ@%ﬁ%&h%ﬁﬁ%ﬁ@ﬁf@ﬁw@@@%@ asae raﬂ@age wil
bodipuazghtdldsitig mutimesitmficetmstioh thelcampounds, ttheaguitablend weight

do%@@%@ﬁﬁe@ii@%&%é@%%@ff@@@@ fg‘)og'agg o300 P PD%%@L%J&? Ye in the

wej as ip the ran%e of from about 0.1 pg to 750 pg per kilo body
fg 85 e ‘%éﬂ? FtHe ARG Bt HATabout 0.1 pg to 500 pg per kilo
body welght such as in the range of from about 0.1 pg to 250 pg per kilo

bodyi@biweightifayeteres dpsage mowehb %vtg p\%ﬁﬂa@w%ﬁe%mr
m%f%refer Q%!V% 2007 012976 CT/IBZOOG/ 27 3 22 from abqut O

SRS o PR LA Z RO S0t G Wb 1o g o o zbou

g to about
esBé‘d:i%ﬂS’/ 1RAe Wﬁ@@é@@@@%ﬁ@ahbwqipbr%ml nistratieric forms of the com-

Admainissatiersmaybeopestermedpacerananambe dohewes by suPseatesther
ad t] WI|| Iso.d end the rout f

adﬂ%ﬁé tsg% gﬁé& ? | vary wnﬁs ﬁe%gl%égﬁ) 8xan r&velg?ﬁtg gf‘fﬁetosa% ect? P¥
to B fPRAYSHEIBND ReYeFavd BlsbagReaIaYUIRI @8RS TirstiebBitif: thes to 1000
integviedrikitagh taiy7 Qainyi er 28:kildshbadywieight ﬁﬂﬁabterdaadwlma@e the suft-

rangesS AL R é%%*&@%“fﬁég%@fcﬁ%w%'y tﬁ;%? BE: fiS2¥8l werght

hundredg) active ingredient per day with a prefe e of rrom a

10%61°BY t8* 10860 PG DEFo BIRF Vet périaly. Béints FHmang weioh
forpas Githendoransounyls; the suitabld tfosagesuark oftgndristesrangeidib body

fropegrt 9@%ﬁ%ﬂ@gs{owm@a@,@@yoww%@y @J@ﬁ%'pgt R aNgGady
of from abou %@?vl p g er kl| body weight per day,

BB e AR BPR OR A IR it TEGORVIE bis RH6bag b, pret
w@mmwma@omgmwment%mswaGmmmg 3he m&%bj@nd
dom%%armﬁgmésg@mn% & O Tahe R D oR %1%@@%“ PONinistra-
weight per day, such as in the ran eof rom abou r7
k.lBOSd‘asyyvt?&aﬁif%’@F%iag‘/C%ﬁa f@%}sgé@&wr%@fraa%wwwﬁé@%ﬁf@qﬁ@g‘fhe
to &@ gy ok rakilo depdydveeigint periday, stchisssintherange eifram ahsuge,

0. 330:1% 4ROROR B KUY, be treated. A preforred dosage of multimeric forms
would be in the interval 1 mg to 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 multiple
doses. The formulations may conveniently be presented in unit dosage form by
methods known to those skilled in the art.

It is preferred that the compounds according o the invention are provided in a kit

Such a kit typically contains an active compound in dosage forms for administration.
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weight per day. A preferred dosage would be from about 0,1 to about 100
g, pref 20 erably from about 0,1 g to about 50 g, such as from about 0,3 to
about 30 pg and especially in the range from 1,0 to 10 .tg per kilo body

w@aighitperday. Administra- tion may be performed once or PAGyIB&EI06/002773

followed by subsequent administrations;sThe dosage will also depend on
the route of administration and will vary with the age, sex and weight of
thersdbjecistdde tremtathsAdprafBBies: dasage: obmmudtimesisiosms 20ch that a

woldg IndRsnisy A hiade e e Lo bady yieiant per day.

Medical oackagino The compounds used in the |nvent|orl|ercn'ay be
administered alone or in combination 30 with pharmaceutically
acéeptablescarsierszdribaicipientsgiceeithekgingleonmakliple: dogest Bhaosage

formm@ti%gmﬁg veniently heprese in uni ag M
meth%da.kno n to thgoses illed in t@ar%%%gprggﬁﬁih%ﬁég&p% o noone

coPOTHES KedGrdifl 15 eh PRRAGTHSh SR8 PIovTadd MATRACSHESEyGRERasition
typiealBiigoatairompeactvesconibedebivelosagefermestoriagininskatitle salt

W@SR07 A29HEREL(B200 Q2 TH% 23AA0SABRIN N LoMaIRSRents, said
sufﬂmgnt.amount of ac}pve qogn?%%nd such th%( a deFﬁ%able effect can

n he
obtAnGT When Timiietared 1B 2 B RUSSHER SrAYES SgTRaR HiLs Tor one
medi et BatReyiAY € prisesd aAcaasuHes! dosagiirhu e edrréspendimying

to theaglavantitosagasegtnenmesaringysdtHaeyembatinamstiton.
medical packaging comprises a pharmaceutical composition comprising a

compound as defined above or a é)harmaceutically acceptable salt
therddf aFRPpHATMEREbfcaINFARRR phaYe CaFriarsliva mensadiimery be in any
exsipieitsiosaithrpaickagingacampiisingHen ot hiedvdosagarnitsdiereby pre-

ha%@ﬁ@@&%@@&d%&%ﬁgfpg%&% [s%%(fj@r}ﬁo% U@Wa?nb%i%;‘t&%?% tecr)'fpack,

units, or multiples thereof, thereby having dosage units for one wee
adFRINiS§E R0 LEveral weeks of administration. The dosage units can
be as defined above. The medical packaging may be in any suitable form

fonimfsatiashealidntiabranrhialprintaalyelan R0pNDISHALRN. IR, & K e5rdRred

ferred embodiment the packaging is in the form of avi%, ampule, tube,
Rt s G R i T U B
Mot AP ABSEESAGE Oflit; it is preferred that the medical packaging is
provided with a mechanism to adjust each administra- 20 tion to one

doﬁ@&réﬁm}, 05‘%& contains instructions indicating the use of the dosage form to
achieve a desirable affect and the amount of dosage form o be taken over a
specified time period. Accordingly, in one embodiment the medical packaging

comprises instructions for administering the pharmacautical compostion.

Examples

Exampie 1

A 80 year-old patient developad severe ARDS with opacities mainly localized to
the right lung as judged from chest radiography. Bronchoalveolar lavage (BAL)
was performed in the night lower lobe bronchus via a bronchascope with a singie
dose of & my drotrecogin-alia activated (Xigris) dissoived in 20 mi of normal sa-

fing. There were no apparent adverse effects and nc bieeding from the airways
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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

Whadital P¥ackaging 25 comprises instructions for administeAR§/Ha06/62773

pharmaceutical composition. Examples,30 Example 1 A 60 year-old
patient developed severe ARDS with opacities mainly localized to the

right ktag @ﬁ&@@ﬁﬁ@ﬁ@ﬂ@%@&ﬁ%% s%f@@@@aah@@ﬂm@mﬁes in the
(BAL) h?? ero me dEght ow r cﬁg c@u vr&g p& h%schR
alta ac

with a' |ng e dose of mg drotrecogln vated 1s) dissolved |n
20 mIdSERGHNECsABE iR PHe fEHRIE ABIEFTarEttathrdh s dneffere AifeR r=-
no blegeding from the airways WO 2007/012976 PCT/1B20061002773 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 th&Ra@2{EI02 ra- tio. 5 Example 2 An 11 year old boy with Mb.

Hodgkin 2003 initially treated with chemotherapy. A relapse was
documeritedeisr 2005 wwhitkr Bihd-nesk ineE et imithiyadiatsansttrecapyrcéirdany. A

autolagayshpne marraw: Lanspia iR RMIs LUaa bipasy:Rrro MRt oy

10 before the ICU admittance showed: No sign of_,pulmon ry graft v rsus

host BRSCALBIPERHS By RIBTETEMS G EPIRDRERE Rifilthatiore APRRE B0 JFRed
ICU Sefays aiteitheaBiitidnter sesuetingi ﬁﬁg‘;ﬁf@mﬂﬁﬁéﬂ? aredt versus host

contin ous hi er with sep ated |n| II ctr
emp|r| aﬁ?’%@] qoay %)?35 na%t%%aabﬂam g/t\'/c\]/ias Flart eﬁg uce
with aiP&0ZHF I%@E?&ﬁit?of@r 2009 rﬁugplt@mﬁi@ﬁmrﬁ%ﬁp@ Ghésufilin sho e

Eiliteua{rgéffi%@ i@fﬂ%}@mﬂ@d%@%gﬂd@ﬁib%ﬂ%wfﬂﬁﬁ%@mgdﬁgy 4
chocardaio SNO, n rdiac. shunt V nc
o R e Re AL XT MBI S e

Patie®f Rigs Mioro. SrieRsh fﬂwhw&a@ﬁ%ﬁm%&fé&@mmt@ﬁdﬁ@ﬁg&ﬁ el
lavageu@fdasvsishwitheyt siareticecsaib Aspergiuss yvilusatbaciesia.o20alve

Based gk e BEBLRAA RIS AE g bR BIAR tIE R
detected. Patient has mono organ dysfunciion with severe ARDS. Bronchoail-
veolar lavage (BAL) was without Candida spp. Aspergilius, virus or bacteria.
Based on an institutional Review Board (\RB) decision inhalation therapy with
activated protein C (Drofrecogin alpha activated) in a dose of 5 mg x 3 via nebu-
lizer (Aeroneb®) was commenced. Already after 3 doses after 12 hours later, the
infilirates on chast film was clearly reduced; concomitantly the arterial oxygen
saturation increased from 85% io 85% whilst on FiO2Z = 1.0. There were not at
any fime serious adverse sffects, e.g. bieading from the airways during or after
the APC inhalation. 24 hours afier inifiation of the inhalation therapy with APC
the patient died from circulatary failure due to failing right heart ventricle, Le.

acufe cor puimonale.
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activated-protein C (Drotrecogin-alpha-activated) in a dose of 5 mg x 3 via
nebu- ilzer (Aeroneb(r)) was commenced, Already after 3 doses after 12
hours later, the infiltrates on chest film was clearly reduced; concomitantly

PCT applitherameo@izaxgemn saturation increased from 85% to 95% whilst on Fi02
Agents rel= Pt (§8 TH&¥re were not at 25 any time serious adverse effects, e.g. bleeding

Claims

from the airways during or after the APC inhalation, 24 hours after

énltlatﬁo ofthe |Qgg1al%t| ter Wlthnﬁé% '#9’% ed from
circula %ory {alﬁﬁe aue to fsamng rlgh eart ventrlce i.e. acute cor

le. 30 PCT tion WO 2007/012976 t
P b Clas arl e QLA AR S EIST o o AR S R Saivatve

200TreoUetiof memiar et vhtctgstiotsne e fof eshiafolgramy é@ﬁ?éﬁmeﬂf in the
de&%@tﬁ%@aﬁ@@@@f&ﬂﬁh@m&m mira mwdigasnentiersuseiasdhe

onlyronc 0& weelra!zt én atct:]ee e, QH“,%QE. %@Q@%\{%g%%ﬁ-!,g@{ %M%é: Hl%re!l%@ by means

deposition’in the alveo aror bronchoalveo r spaces, In a human subject
by @dffRiaFaash ViR tre sl ey BiARueme Fmingial9feal, intrabronchial
or intraalveolar administration. 2. The useof claim 1, wherein the fibrin
deposition is caused by an inflammatory lung disease. 3. The use of
claim 2, wherein_the infl mmat lun ase 1S selected, from th roup
cor‘?3|st|ng of: ALT_ AR gr%’ Fég%cﬁegb'r%ﬁ% %Saﬁi\?ge-té ar seasg
chmﬁmmbaﬁléﬁmélseases fibrosing alveolitis or bronchial asthma.
4. The use of any of the preceding claims, wherein the inflammatory lung

dlsgase IS relate(f‘l 10 %ecg g&l&@s\%%%gg %H@ %&%&é@}r’?n&%%@ﬁ%‘?& seiec%ed

diréct or indirect pulmonary tralma, pancreatitis, aspiration pneumonitis,
sefsIg! M@%WM%&&F@&&&?@W% BT ERGRROter diseases,
pregedingtetainteazidene tists ag tivatethgp rbtedliti€ cistachviistetbthby
bronchoalveolar lavage with a solution of the activated protein C 6 The

use of any of the 8reced|nﬁ claj 1S, wher in the, actl%ted E

adfhinistered byB R LE %egc% Saime wneiely e innan edawf”}’ lung

protisiens: i Fhetajsed @pawyo@faﬁeoﬁﬁ@é@mﬁa&ﬁﬁﬁ@ CRFETENG Riedirect or indirect
actyatachetoteiome isadainisierdiysausingoitsinipiatiaealra sepsis and/or

ne%%g Eedhs‘,acg;ligtlon of the activated protein C.
5. The use of any of the preceding claims, wherein the activated protein ©

is administered by bronchoalveotar iavage with a solution of the activated protein C.

&, The use of any of the preceding claims, whersin 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 aclivated protein
C is administered by causing the inhalation of a nebulized solution of the activated

orotein 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 nebuiized powder

form.

AMENDED SHEET



8. The-use-of any of the preceding-¢taims, wherein the activated protein C
is administered by causing the inhalation of the activated protein C in
nebulized powder form. AMENDED SHEET PCT application WO
PCT applic200WO 2ROP6292G ents ref.: P1168 PCQ1 9. The use of any of the preceding
Agents - GA1AG< SWherein the activated protein C is administered by direct
application of the actlvated proteln C during bronchoscopy. 10. The use

of any of claims; ﬁ ‘%?%&}E}é@&ﬂ%%é %@%Wwyacm Tsr&gm c
t I‘OU

any of claims 1 ereln e human is a child. _12. The use o
arfy %%@S&%ﬁ‘r@fﬁﬁaﬁ‘ﬁ@ FHRFAREAIEE PR Rrapsnoscony.
amount of from 0,1 g/kg to about 10 mg/kg body weight per day. 13. The

usgyof any of thﬂ@@@@@%flﬁim&«wh&maﬂ@iwﬂ@mmm@mmag is an adult,
disease is selected from AL| and ARDS. AMENDED SHEET WO 2007/0 1
29 7 6 PCT/1B2006/002773 SEQUENCE LISTING <110> Drugrecure
ApPS.<120> AIRWR vea RIS FRIEF OXrom AE TIe S TEDEPROAERR CTiY-
INFLAMMATORY CONDITIONS AFFECTING THE RESPIRATORY

RACT <130> &&%@8‘39% Forfs O&Qé@%ﬁ?@%@&%ﬁe?&g@ﬁn&@é’éfs<160>

.2L70> Patentln version 1>419 <212> PRT <213>
h@ﬁ@%&%ﬁ@www@f i@ﬁ‘ §drple tearrest i@ ma/kq SR MRloBP L drY-
Leu Glu Arg Glu 510 15 Cys lie Glu Glu Ile Cys Asp Phe Giu Giu Ala Lvs

G“r'z”e Phe GInThe use of any of the preceding c%aims wherein the inflammatory lung
disaase s selected from ALl and ARDS,

AMENDED SHEET



20 25 30 Asn Val Asp Asp Thr Leu Ala Phe Trp Ser Lys His Val Asp 01-Y
Aso 3540 45 Gin Cys Leu Val Leu Pro Leu Glu His Pro Ova Ala Ser Leu
Cvs Cys 505560 Gly His Gly Thr Cys lle Asp Gly lle Gly See Phe Ser
WOYStABRCys 65 70 75 80 Arg Ser Gly Trp Glu Gly Arg Ph& Ty Sire/M1y 73
Glu Val Ser Poe Leu 85 90 95 Asn Cys Ser Leu Asp Asn Gly C-ly Cys
Thr His Tyr Cys Lau Glu Gin 100 108 110 Val Gly Trp Arg Arg Cys Ser
Cys Ala Pro Gly Tfr?‘{ﬁvgigaﬁ‘“ér’lnffmﬁsp 710125 11512 Asp Leu Lau Gin
<110> QwsdkhsiProwdla Val Lys Phe Pro Cys Gly Arg Pro 130 135 140 Trp Lys
<120- AlgMet G tyS Iy ARg ReFischaltda¥SAtaASRARRZMR145 150 155
1BOCASPS RFGRIAS TSI RV RspRPrerAIy Lau lle Asp Gly Lys Met Thr
<130> 1085¢k#h1 75 Arg Arg Gly Asp Ser Pro Trp Gin Val Val Lau Lau Asp Ser
L Os/é_fgsg 160 185 190 WO 2007/022976 PCT/182006/002773 2 Lys Leu
& ygs_,%iy Ala Val Lou lle His Pro Ser Trp Val Leu Thr 195 200 205 Ala
Ala His Cys Met Asp Glu Ser Lys Lys Lou Leu Val Arc Len Gly 210 215
220 Gin Tyr Asp Lou Arg Arg Trp Glu Lys Trp Glu Leu Asp Leu Asp lle
<170> 22530 285240 3L.ys Glu Val Phe Val His Pro Asn Tyr Ser Lys Ser Thr
<z1p> Thr Asp Asn 245 250 255

<21i> 418
<2iZ> PBRT
<213> homo sapiens

<350
<15i>

<160>

<400> 1

Ala Asn Sesr Phe Leu Glu Glu Leu Arg His Ser Ser Leu Glu Arg Glu

Cve Ile Glu Glu Ile Cys Asp Phe Glu Glu Rla Lys Glu Ile Phe Gln
20 25 30

hsn Val Asp Asp Thr Leu Ala Phe Trp Ser Lvs His Val Asp Gly As
35 40 45

s

Gin COye Leu Val Leu Pro Leu @Glu His Pro Cyg Ala Ser Leu Ovs Cvs

Gly His Gly Thr Cvs Tle Asp Gly Ile @iy Ser Phe Ser Cys Asp Cys
65 70 75 8¢

krg Ser Gly Trp Glu CGly Arg Fhe Cys Gin Arg Glu Val Ser Phe Leu
B5 g0 95

Asn Cyve Ser Leu Asp Asn Gly Gly Cys Thr His Tyr Cys Leuw Glu Glu
100 105 110

Lis Pro Gly Tyvr Lys Leu Gly Asp

Val Gly Trp Arg Arg Cys Ber Cvs
i 120 125

i
Ea]
o]

Asp Leu Leu 3ln Cvs His Pro Ala Val Lysg Phe Pr
1

o Cys &ly arg
130 135 ¢

Trp Lys Arg Met Glu Lys Lys Arg Ser Hig Leu Lys Arg Agp Thr Glu
148 150 155 160

ASP Gln Glu Asp Gln Vval Asp Pro Ayg Leu Ile asp Gly Lys Met Thr
165 170 175

krg Arg Gly Asp Ser Pre Trp Gln Val Val Leu Leu Asp Ber Lys Lyvs
180 185 180



Asp lle Ala Leu Lou His Leu Ala Gin Pro Ala Thr Leu Per Gin Thr 260 265
270 lle Val Pro lle Cys Leu Pro Asp Ser Gly Leu Ala Glu Arg Giu Lou 275
280 285 Asn Gin Ala Gly Gin Glu Thr Lau Val Thr Gly Trp Gly Tyr His Ser
wW20pWP0e523080 Ser Arg Giu Lys Glu Ala Lys Arg Asn Arg Thr PEHeR2I06862773
Asn She 305 310 315 320 lle Lys lle Pro Val Val Pro His Ass. Glu Cys
Ser Glu Val Met Ser 325 330 335 Asa Met Val Ser Glu Asn Met Leu Cys
s LA SR e LU Gty BepTArg 340°3%5 350 Gin Kdp Afa'CYs Clu Gly Asp Ser
Giy Glv Pro Met Val Ala Ser She 355 360 365 His Glv Thr Top She Leu
nia 223G LRV Per. TE.GlyGlL Sly.Gys 370 375 380;Giy Leu Leu His
21Asn Tyr Giy Val T9#5Thr Lys Val Per A% Tyr Lou 385 390 395 400 Asp

Trp lle His Gly His lie Arg Asp Lys Glu Ala Pro Gin Lys Per 405 410 415

clu Tv¥rppAlpePrge Arg Trp Glu Lys Trp Glu Leu Asp Leu Asp Ile
225 230 235 240

Lys Glu val Fhe Val His Pro Asn Tyr Ser Lys Ser Thr Thr Asp Asn
245 250 255

Asp Ile Ala Leu Leu His Leu Ala Gln Pro Ala Thr Leu Ser Gln Thr
260 285 270

Ile Val Pro Ile Cys Leu Pro Asp Ser Gly Leu Ala Glu Arg Giu Let
275 280 285

Asn Gln Ala Gly Gln Glu Thr Leu Val Thr Gly Trp Gly Tyr His Ser
230 285 300

Ser Arg Glu Lys Glu Ala Iwe Arg Asn Arg Thr Phe Val Leu asn Phe
305 310 31

@
r
H
h
<
B
P,

Tle Lys Il Val Pro His Asn Glu Cve Ser Glu Val Met Ser

323 330 335

Asn Met Val Ser Glu Asn Met Leu Cys Ala Gly Ile Leu Gly Asp aArg
340 345 350

Gln Asp Ala Cys Glu Gly Asp Ser Gly @ly Pro Met Val Ala Ser Phe
355 360 3865

Hiz Gly Thr Trp Phe Leu Val Gly Leu Val Ser Tryp Gly Glu Gly Cys
370 375 380

Gilyv Lew Leu Hig Asn Tyr Gly Val Tyr Thr Lys Val Ssr arg Tvr leu
385 380 385 400

Asp Trp Ile His Gly His Ile Arg Asp Lys Glu ala Pro Gin Lys Ser
405 410 415

Trp Ala Pro



