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*11111 121111111 *166166* Human Protein C Pol ypep tide The present invention
is in the field of hu 5 medi ci ne. Most specifi Iy, the invention
relates to an isol ated man protein C pol ypeptide®having a éﬁﬂ@ﬁﬂ&&ﬂ heavy
‘chai n, nmet h®¥99%B0Msi ng this human protein C pol ypepti de,

phar maceuti cal conpositions of this human protein C polypep
Protein Cis a vitam n K dependent serine protease and natu?éfﬁ%oﬁpZQPZing

anticoagul ant that plays a role in the regulation of vascul ar honeostasis
by inactivating Factors Va and Villa in 4he coagul ati on cascad n
protein Cis 15 nade primarily in the liver as a single pol ype@ﬂwgmww’mw
am no acids. This precursor nol ecul e undergoes nultiple post-t

mpdi fications including 1) cleavage of a 42 anmino acid signal sequéfitse; 2)
proteolytic renoval from t hcHunen cheeteizy b @olypentiidel ysi ne resi due at

position 156 26 and the arginine residue at position 157 to nake the
2:chain form of the nolecule, e., a light chain of 155 ami no acid

residues attachegydh MI‘% ‘ih%% }&gg i fgeche @18 L
pr ot ease- cont ai hi'ng heavy chain o 2 amno acid residues); 3) vitamn
K- dependsnt meatiming .at Mostobpeci€ighillagyi thacinvention relates to an
. .igolated human protein C polypeptide having a truncated

heavy chain, methods of using this human protein C

polypeptide, and pharmaceutical compositions of this human

protein C polypeptide.

10
Protein C is a vitamin K dependent serine protease and
naturally occurring anticoagulant that plays a role in the

regulation of vascular homeostasis by inactivating Factors

Va and VIIIa in the coagulation cascade. Human protein C is

15 made primarily in the liver as a single polypeptide of 461
amino acids. This precursor molecule undergoes multiple
post-translational modifications including 1) cleavage of a
42 amino acid signal sequence; é) proteolytic removal from
the one chain zymogen of the lysine residue at position 156

26 and the arginine residue at position 157 to make the 2-chain
form of the molecule, (i.e., a light chain of 155 amino acid
residues attached through a disulfide bridge to the serine
protease-containing heavy chain of 262 amino acid residues);

3) vitamin K-dependent carboxylation of nine glutamic acid
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I Nt MEN'* WO 99/ 63070 PCT/US99/11969 18 NOV 2002 -2- residues clustered in

‘the first 42 amino acids of the light chain, resulting in 9

gama- car boxygl ut am ¢ aCiQr esi dues; and 4) carbohy te attachnment at four
sites (one in the light c"®in and three in the heav hai n)_. Ilﬂsg;;}{loxg the 5
‘circul ati ng WO@¥6EAFP zynogen i s activated by the action of e !

t hr ombi n/ t hr ombonodul i n conpl ex which cl eaves the activati p i
(residues 158 through 169) of the circulating zynogen prodaﬁansﬁi¥gzqg2ed

protein C (aPC). In conjunction with other proteins, protein C functions 10
as perhaps the nost inportant down-regul-at-or of bl ood coagul ation factors
that pronote thronbosis. Thus, the protein C enzyne systemrepresents a

maj or physio I h qf, | ¢9agul & i QnoThe1861 bieCahe ! P f
protein C i nkgg%tﬁ%f‘ﬁ@%‘é 1% Eerms?g%ig ?s exenp infoi eg by tEe %’%cr%ggfé)d rat e
of thronbosi shabinhetesokyimsinddf gammacgaripxiaiuta@iceacitanesideesy; , due
to the commpn Factor V Leiden nmutation) and the fat out cone,of untreated

|
homozygous pPBfei i) CCHEPPRYBRLS AEREANERE | Yt ps E?n‘@?ebbPhtFe '
pl asma- der | vedgfndcR0: CEAMIMAR 18fe DRGNS NHMLYO DR1AR) 841 Sghéve and

safe antithr otic agent 1n a variety of ari mal nodels fh venous and
arterial 8 hr ohboslatimy o2-echai@ izymogernis -activated byt beeachasnbefn shown

e ol Lo Ly bR AR L Slbol e b SeBsered Nl D9 Ll gt ment o
di ssem nat ed,pRE GaY 85k Ubélht LAY Hedli a0Bs 2850 L IXdgn V68 ) SERStLe
Unfortunately, during activation of protein C, the C-term nal of the heavy
chai n is cl estzdubating hewnaden producdngi activatedapyotehn @r éakfh: s
strhcture, whi ch EQ égﬁﬁhnction with other proteins, protein C functions
10 as perhaps the most important down-regulator of blood
coagulation factors that promote thrombosis. Thus, the
protein C enzyme system represents a major physiological
mechanism of anticoagulation.
The critical role of protein C in controlling
15 hemostasis is exemplified by the increased rate of
thrombosis in heterozygous deficiency, protein C resistance
(e.g., due to the common Factor V Leiden mutation) and the
fatal outcome of untreated homozygous protein C deficienéy.
\ Human activated protein C, both plasma-derived and
20 recombinant, has been shown to be an effective and safe
antithrombotic agent in a variety of animal models of both
venous and arterial thrombosis. Protein C in recent
clinical studies has been shown to be effective in human
thrombotic diseases including the treatment of protein C
25 deficiencies and microvascular thrombosis, such as
disseminated intravascular coagulation associated with
sepsis.
Unfortunately, during activation of protein C, the C-
terminal of the heavy chain is cleaved which has the

30 potential to change the protein’s structure, which in turn
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phar maceuti cal preparation. Applicants have discovered that this truncated

formof aPC is biologicgaly active. The present i ntion therefore
provides an isolated a ol ypeptide with a trunc d heavy 5 _chai n

met hod to prw@eYeMI0 al |y prepare this polypeptide, and its ReIy 31%'"3‘9

medi canent . The present invention provides an isol ated Eb Qﬂbgln
C pol ypeptide conprising: a light chain and a 10 truncated h $ﬁ3Na
wherein said polypeptide is SEQ ID NO 1. The present invention

further provides a reconbi nant DNA nol ecal-e encodi ng the isol ated human
protein C polypeptide with a truncated heavy chain, wherein said DNA 15

mol ecul e i s % 158 RUBSSAL pRARIJAR icun! g%ERQ{-Qe/ &gs a method

of, treating a hro t|c I Sease in a patient In nee ereo Wwhi ch
conpri ses, aspplicendrs mpveo disicdvpaedethata tihiar tauacatedl fgrmfdmcamc/e
aTDunt of E”Eési é¥é§1c£ﬂ¥% active. The present invention therefore
provides an isolated aPC polypeptide with a truncated heavy
5 chain, a method to preferentially prepare this polypeptide,

and its use as a medicament.

k The present invention provides an isolated human
protein C polypeptide comprising: a light chain and a
10 truncated heavy chain wherein said polypeptide is SEQ
ID NO: 1.
The present invention further provides a recombinant
DNA molecule encoding the isolated human protein C
polypeptide with a truncated heavy chain, wherein said DNA
15 molecule is SEQ ID NO: 2.
The presént invention further provides a method of
treating a thrombotic disease in a patient in need thereof,
which comprises, administering to said patient a
; pharmaceutically effective amount of an isolated human
20 protein C polypeptide with a truncated heavy chain.
Methods and aspects of producing the isolated human
protein C polypeptide with a truncated heavy chain are also

an aspect of this invention.

N
n

For purposes of the present invention, as disclosed and
claimed herein, the following terms are as defined below.

aPC or activated protein C whether recombinant or
plasma derived - aPC includes and is preferably human
protein C although aPC may also include other species or

30 derivatives having protein C proteolytic, amidolytic,



20: protein C polypeptide with a truncated heavy chain. Methods and aspects
of producing the isolated human protein C pol ypeptide with a truncated

heavy chain are al so an ect of this invention. 2 r purposes of thfa
present invention, as di s®osed and cl ai med herein, e follomdng tgrns are
as defined D¥D@9W63070 aPC or activated protein C whether i) 1H&ht or

pl asma derived - aPC includes and is preferably human protqi h
aPC may al so i nclude other species or 30 derivatives having @r@tﬁﬂzﬂﬁﬁg

proteol ytic, am dolytic, WD 99/ 63070 PCT/US99/11969 18 NOV 2002 -4-
esterolytic, and biol ogical (anticoagul ang- or profibrinolytic) activities.
Exanpl es of protein C derivatives are described in U S. Patent No.

T BB s A NI ) e

tinme. HPC - fdBeindlptic) detdwinges. ExampYedRE protednbicnaeributives
protein C zynogen, produced inﬁgrokaryotic cells, eukaryotic cells or
transgeni c 18¥&nfa@fsibed in G.Syp@atepkMemi i3 FRan a8t Pyt eBapedtein C°

D otced oY B 7 et TR Rplubtosgioblod) (i Waaesl Sbkcedbipe
transgenix atnealided VP At efitiedice.
APTT - activated partial thromboplastin time.
HPC - human protein C zymogen.
r-hPC - recombinant human protein C zymogen, produced
in prokaryotic cells, eukaryotic cells or transgenic

10 animals.

r-aPC - recombinant human activated protein C produced
by activating r-hPC in vitro or by direct secretion of the
activated form of protein C from procaryotic cells, -
eukaryotic cells, or transgenic animals [W097/20043]

15 including, for example, secretion from human kidney 293
cells as a zymogen then purified and activated by techniques
well known to the skilled artisan demonstrated in U.S.
‘Patent No. 4,981,952, and, the entire teachings of which are
herein incorporated by reference.

20 Zymogen - refers to secreted, inactive forms, whether
one chain or two chains of protein C.

Truncated heavy chain - refers to the heavy chain of
protein C having its four C-terminal amino acids cleaved.
For human activated protein C, the truncated heavy chain

25 contains amino acid residues 170-415 as indicated in SEQ ID
No: 1.

Light chain - refers to the light chain of protein C. .
For human activated protein C, the light chain contains
amino acid residues 1-155 or polypeptides having one or more

30 amino acids deleted from the C-terminus.



15'i ncl'udi ng, for exanple, secretion fromhuran kidney 293-ceH s as-a
zynogen then purified and activated by techni ques well known to the skilled
artisan denonstrated ingl S. 'Patent No. 4,981, 95 and, the entire

t eachi ngs of which are ei n incorporated by ref nce. 20Z nngen - refers
to secreted,wopaehive forns, whether one chain or two chai rl’&ﬂ*s HH8f%i n C.

Truncated heavy chain - refers to the heavy chain O prot i& 'gdvémits
four Ctermnal am no acids cleaved. For hunman activated gr tli : e

truncated heavy chain 25 contains am no acid residues 170-415 as indicated
in SEQ ID No: 1. Light chain - refegrs to the |ight chain of protein
C. For human activated protein C, the light chain contains am no acid

resi dues 1-155 or_pal ypeptides having gne. I ng_acids del et ed
fromthe Gterm nE§F°¥§%%% 16?5%%1' Pc%%éﬁ%%gﬁgfgmﬁcg%oﬁ - 5-
Thronboti c diaggedeed-withl s dRrmielishi 6 presediceabieat Blovat Bibbe
formation or presence of a blood clot within a blood vessel. Thronbotic

di sorders i n¥ighan auplaed vemseli.ni Thyombotiy [iserdgyscingilude; nbutct i on,
unstable 5 angin abr l.osure_fol |l ow In0 st cenent,
and thronbos?geagbg f%@ﬁ*?&dF“pSEFSEEra*%@%¥%9%%rRé%?%éFggn' Sﬂgt%ég%ular

occl usi ves di aagdans apguply ElcsvreUFabl swiiqtanicblagedebs sBehydi ng but not
limted to sepsis, 10 dissem nated intravascul ar coagul ati on, purpura

ful m nans, niefecenentineandeiiziombosisr §s dFGRB1It @l Perébperatovgsanlaress
syndr one, trgﬂ§§£ tations, deep vein thronbosis, heparin-induced

t hr ombocyt openi d, "Sickle cell disease, thalassem a, viral henorrhagic

fever, thronboti cvidbchlaonhariyisipendisprddrs andahgpbesphyhilableeni c
synbrone Pharmaceutical forpulation - a fqrmylation or solution that
i s appropri aféat8spe FioeFdexs inchudips it RRfediimited to sepsis,

10 disseminated intravascular coagulation, purpura fulminans,
major trauma, major surgery, burns, adult respiratory
distress syndrome, transplantations, deep vein thrombosis,
heparin-induced thrombocytopenia, sickle cell disease,
thalassemia, viral hemorrhagic fever, thrombotic

15 thrombocytopenic purpura, and hemolytic uremic syndrome

Pharmaceutical formulation - a formulation or solution '
that is éppropriate to be given as a therapeutic agent.

Pharmaceutically effective amount as used herein,

1 represents an amount of a compound of the invention that is

20 capable of inhibiting a thrombotic disorder in mammals. The
particular dose of the compound administered according to
this invention will, of course, be determined by the
particular circumstances surrounding the case, including the
compound administered, the particular condition being

25 treated, and similar coneiderations.

The structure of HPC is rather complex due to the
number of post-translational modifications. The HEC
structure consists of a light chain (residues 1-155) and a
heavy chain (residues 158-419). The HPC molecule is

30 originally expressed as a 419 amino acid polypeptide, but



Pharmaceutically effective amount as used herein, represents an anount of a
conpound of the invention that is 20 capable of inhibiting a thronbotic

di sorder in mammals. The ticular dose of the co nd adm ni st ered
according to this inventi will, of course, be deteWn ned b¥ t he -
particul ar cwoosstences surroundi ng the case, including thE ?ﬁ%ﬂﬁf&

adm ni stered, the particular condition being 25 treated, and sihm/|ar
consi derati ons. The structure of HPC is rather conplex dﬁB”NﬁVhZUUZ
nunber Of post-translational nodifications. The HPC structure consists of a
light chain (residues 1-155) and a heavy-ghain (residues 158-419). The HPC
nol ecule is 30 originally expressed as a 419 am no acid pol ypeptide, but

WO 99/ 63070P§%?§9%;&gggegjgo%o?rgq%ﬁ-e@ﬁﬁri %ési:%?%ﬂ@t 'Ig&girnoryﬁt he cell,

nost of the I A 1S conver et érodiner form reimoval of the .
Lys- Arg di peplontereéd pesi thonethdiner Roeabiynashovalrest My giys-Argr - hPC)
is analogous to HPC 5 in its structure and conplexity. During the

conver si on ofipeppide o2t -RRRLt¥NHHF6TI8d|-ecti vel y cl eaves the activation e

dodecapepti de (regj ;e (I?;y% . |} t | r
condi tions where gégéﬁépeptige ?r Si }Jéggl ﬁgl} ﬁg? %ﬁﬂ%ﬁ\é\%g@ﬂom
the C-ter#&i ndnm dtst serbetwye cral rechiplesdidlyt.i nPurhng hehé ororataxyionf odes

416- 419 aPC pol ypeptide._ Appl.icants haye fyrther discovered that this form
of aPC is bi ﬂ'@égcgﬂ’;’/'%%‘?i Vel %?sﬁ-ﬁlcéll’?—g?as gav§s the @AGtdvadions use

th - AL | | Nt it h pati PGyn1k
as a efapegpgggég%&@é tfbﬁ%é“%?ﬁris‘éﬂi Ralbver a %%ﬂ%z&rseagggto

I nvention th rovi des 1sol ated des 15 (416-419) , a meth
pref erenti al djispoepred desditikhs Ah@reaRCtetmdpeptide e(zesiatuesdidasdrent

j . . ) : . .

Th t | des, DNA f k th t C
naving ot r ukade BERCaLSS CRrRved I BRR EShEBTIEN ShpHe e Coaing
sequence; hor Hela@1kifft i Ok dirnpit UHTE Rle@t eh@-ﬁ@géﬁéi;m%éﬁﬂmi.at ely

adj acent to, downstreamof, and in translational reading franme wth the
pr epr opept i déppddaante bave,furthere dimasyeredr shatntitis ThermDf sd§udsces

al so encode the.Lys- di peptide whigch i§ proc d duri mt urati,on of
the protein 1&&P§&S?A£,9Yt%‘gt’g‘ée a@?%ﬁﬁaﬂﬁﬁe&fi ?gggﬁdﬂt hef% 8 % éavy
chain of theuyeohsi 8 théPhsautic alone D099 Témblifdtidn theciadatsive

recogni ze that, due to the degeneracy of the genetic code, a variety of DNA

conpounds ca@P&ncodbetPEegrnt \invantdon &herelpseypEpYides Jelated Kes
above. U1§' P(%H%%lB'P- aﬁc,”;’n@e?ﬂlocf r1:‘%: %’Peifre?entially prepare des (416-
419) aPC, and its use as a medicament
The invention also provides DNA compounds for use in
making the protein C havinj a truncated heavy chain. These
DNA compounds comprise the coding sequence for the light
20 chain of human protein C positioned immediately adjacent to,
downstream of, and in translational reading frame with the
prepropeptide sequence of wild-type zymogen protein C. "The
DNA sequences also encode the Lys-Arg dipeptide which is
processed during maturation of the protein C molecule, the
25 activation peptide and the truncated heavy chain of the
protein C molecule.
Those skilled in the art will recognize that, due to
the degeneracy of the genetic code, a variety of DNA
compounds can encode the activated protein C polypeptide

30 described above. U.S. Patent No. 4,775,624, the entire



WO 99/ 63070 PCT/ US99/ 11969 18 NOV 20027t eachi-ng—of—whi-ch—i-s—herei-n

I ncorporated by reference, discloses and clains the DNA sequence encodi ng
the wild-type form of aﬁi human protein C nol ecul In that the skilled

artisan could readily er mi ne whi ch changes in DNA 5 sequences m ght
be used to owos¥s3em the other DNA sequences which coul d eRIESYHE %exact

pol ypepti de as di scl osed herein, the invention however is nat liE%LgﬂEﬁf
t he specific DNA sequences. Consequently, the construction e&dﬂ ow
for the preferred DNA conpound, vectors and 10 transformants of the

invention are nerely illustrative and dasaot Iimt the scope of the
I nventi on. The DNA conpound of the present invention may be prepared

by site-dire i i e ultures are
ol?t ai ned andeéf%%%%igieg%élgg%ﬁt eg Cﬁ% ng t%%ﬁ‘\?gn?lgﬁﬁg‘%@?e@chni gues,
and then maydiscXbseiCtdnd claiskethe dDNAtseRidttey ehcodhngt thel wisld-afpehe
production of protein Cwith a truncated heavy chain. It is preferable to

transfect - t O Lhithe hymanhpzetedt| G nphetlepr é8sthak Baerdvilles £l A
| medi at e- eagly; ?ﬁo?;&%.?'ti%%dii? 8Qtéz?gfné i %ﬂgﬁgssfiﬁ%‘ﬂé’ dl\%[ the GBMr

transcription contr uncti ons enhance expression nost ficiently
i n the pmsesegeguericdsl highitebeBlBedr e sesngtiruwt ¢het beherDNA i sdqieniced | y
described in U S Patent No. 5,573,938 and i n European _Patent Appljcation
Serial No. Sibphzowdd epeods Ehei e¥ade RMYREPtdfevRFcA18FEO%RS i n

| ncor por at edy, ye ;£ E‘trh"ég‘i%vegl‘.%heﬂo@é&éxs A r{o?%a'ﬂg&téﬁ% aTtﬁ‘éJ rg;:eerci(}fichOSt
cells express, or can bé nade to express, an Inmediate early gene product
ofng | ar ge DDWRA Bequencélse noshspaqeértlyed el |conisneutvlorxdesssivad of t he
hunman

protein C derivatives the present jinvention is_the human ki dney

293 cel | |ir%el%gféarsé‘@?oPrPg‘FF%g‘égP”lﬁg%@“P%’a‘dNove%eES-%’-‘dm chis
di scl osq@ | Nedhmedratatitle M2 the9PhverBiod Nire Helrb eyt ?Efﬂé@ﬂaﬁv«%’@hﬁh s
herein incorporated by reference. After expression in the ce ine, the
derivati ves @o enqrurliiimi¢d theoscope ¢l theuinvwendionper nat ant using the
The DNA compound of the present invention may be
prepared by site-directed mutagenesis of the human protein C
gene. The cultures are obtained and the plasmids are
15 isolated using conventional techniques, and then may be
direétly transfected into eukaryotic host cells for the
production of protein C with a truncated heavy chain. It is
preferable to transfect the plasmids into host cells which
) express the adenovirus El1A immediate-early gene product, in
20 that the BK enhancer found in the GBMT transcription control
unit functions to enhance expression most efficiently in the
presence of ElA. The GBMT transcription control unit is
more fully described in U.S. Patent No. 5,573,938 and in
European Patent Application Serial No. 91301451.0, the
25 entire teachings of which are herein incorporated by
reference. Skilled artisans realize that a number of host
cells express, or can be made to express, an immediate early
gene product of a large DNA virus. The most preferred cell
line for expression of the human protein C derivatives of

30 the present invention is the human kidney 293 cell line



5 procedure in U S. Patent No. 4,981,952, the entire teaching of which is
‘herein incorporated by reference. The DNA sequence of the invention can be
synt hesi zed chem cally, ogaby conbining restriction agnents, or by a
conbi nati on of technique nown in the art. DNA 10 t hesi zj I nes
‘are avai | ablveOa%es0®an be used to construct the DNA corrpounagrggggﬁé pr esent
I nventi on. The illustrative vectors of the invention CPBSN@@ éa GBMI
transcription unit positioned to stimulate transcription of d 92
sequences by the adenovirus late 15 pronoter. Those skilled in the art
recogni ze that a great nunber of eukaryaigic pronoters, enhancers, and
expression vectors are known in the arts and can be used to express the DNA

sequences taq ce i. r.Ql:ek ery |V o] S [ i on.
Those skil | englér}Qghsg &al%fﬂg’rggg ?}e?c%:g%i z%a/%tt Eq%t' g’%% ’aﬁ/f(;'t iqcﬁeefg#g'gﬁ on .
vector can feewdhiniy Wi bilchails ehépeierimicaporatedhby keofexsgirnd. of the
present invention resides in the novel DNA sequences, and correspondi ng aPa
with a truncHftRF RRKLasHePn 1hathe f¢oht tHeSe $BgudREEEtINeT@%S i vely, the .

activated pr j [ 5 ' ' epared by
reacting act vlgj[%f%p&c}){aeﬁ?ﬁﬂ \%Ig%% ?ﬁ%&r’tb% %ﬁgg%ﬁg%‘é%j{a&eﬁ%pept I de
(residues 44frddéjure dm Uhe.CPatent rils. of, 98e 952avyhe hantl rel eaztdinig onal

cl eavage i s obtai hed b%/ expgsi ng aPC to thronmbin for an extended peri od,
general |y, 19f Mifheds fereiy SNeRrporAted, byeref8ReRE¢ ons appreciated in

he arl. 'aPC.  VGy0Ia0 JUBCTAHSI9E A6 AANDA2002 nd shalumaRaflos

prepared by treating r-aPCwth thronbin or by direct ex ssion
eukaryoti c ccheérsideiley sioxn byr canbining xestaPCtidhefzdgmentPErhdy mg a

truncated hea chain will be effective in . the_ treatnment_ of human
t hr onboti ¢ SCMWW&HI W faiiiomt-yo8 Iafé’«%\‘?’?’é’ﬂt"r‘t EQFawti n T trgat nment of

proteinig deéd}ﬂmﬁfng yazhihas 866! dvdiqrlies andersn Al dBRePagul abl e
states including: sepsi's, dissem nated intravascul ar coagul ati on, purpura
ful m nans, negrstructutdie PiPoconpeyrdy of hhes pradent irnvgritrimimory di stress

syndrome, 10 trangpl afhalde@hevaCGRctShd dfM R0 QR Ene ISP Hdnpr 131U EEd
GBMT transcription unit positioned to stimulate
transcription of the coding sequences by the adenovirus late

15 promoter. Those skilled in the art recognize that a great
number of eukaryotic promoters, enhancers, and expression
vectors are known in the art- and can be used to express the
DNA sequences to produce the protein C derivatives of the
present invention. Those skilled in the art also recognize

20 that a eukaryotic expression vector can function without an
enhancer element. The key aspect of the present invention
resides in the novel DNA sequences and corresponding aPC
with a truncated heavy chain made from those segquences.

Alternatively, the activated protein C polypeptide

25 described herein may be prepared by reacting activated
protein C with thrombin to cleave the tetrapeptide (residues
416-419) from the C-terminus of the heavy chain. The
additional cleavage is obtained by exposing aPC to thrombin
for an extended period, generally, 10 minutes to 3 to §

30 hours under conditions appreciated in the art. aPC



t hr onbocyt openia, sickle cell disease, thalassem a; -vi+al--henor+ haghle——— -
fever, thronbotic thronbocytopenic purpura, and henolytic urem c syndrone
as well as thronbotic digorders and di sease state redi sposing to

t hronbosi s, such as, 15%gocardial infarction and roke, by adm nistering
‘an i sol ated w@Ragoot ein C pol ypeptide having a truncated g@%’?”@h"&?n.

Anot her 'enbodi mnent of the present invention is a nethod of1t§eﬂgpquqp2]

t hronboti c di sorders which conprises: 20 adnm nistering to a pati ' eed
t hereof -a pharmaceutically effective amount of an isolated human protein C
pol ypepti de having a truncated heavy chaigL - in conbination with an

antipl atel et agent. Anot her enbodi nent of the present invention is a nethod

e of froati . el IR ehotd oot | q
fhereof & phiPAYESRF SR DFuRsh s cB4Rt b o Anc st BrBBIbER oPBPER,
pol ypepti de litier axbieBside K thnenkappbtic needldinmiel etimdbp bacteri al

pernmeability increasing protein. W 99/63070 PCIVUS99/11969 18 NOV 2002
- 10- An 8atdvat¥daguaB@. priezied oreporPerAVIG akirgcateduheaveEd heavy

AJ

phar maceut | cAH aeat 2bl 2E AN, (eoPhPCP e Rt e bbital chpmpoticy oo

sucrose, sal idissages Inclbdiige deplheement ctiverdpy imRGedetendineMESofr €
prepared at a pH of 5.5 to 6.5. Gbneralli, pharmaceuti cal doses of aPC
derivatives dESteiBed feficiengias.py¥agrulayReciusivieoddserdgrsi sadapc,
preferably O. Th | OW Il ons and
exanpl es are%re ?%/859@52'1[?a%a8%ﬁ?%gé§£n%m S/SJ%]Iesq vm'd'ltl Esgt\gf]?{:?{l} the art
real i zes thatintiraveseukaadehdquizaliongt porsuta fulaparamsanoajoki vahema,

reconbi nant protein C. Preparation 1 15PrgParation of Human Protein C
major surgery, burns, adult respiratory distress syndrome,

10 transplantations, deep vein thrombosis, heparin-induced
thrombocytopenia, sickle cell disease, thalassemia, viral
hemorrhagic fever, thrombotic thrombocytopenic purpura, and
hemolytic uremic syndrome as well as thrombotic disorders
and disease states predisposing to thrombosis, such as,

15 myocardial infarction and stroke, by administering an
isolated human protein C polypeptide having a trunéated
heavy chain.

Another embodiment of the present invention is a method
of treating thrombotic disorders which comprises:

20 administering to a patient in need thereof a
pharmaceutically effective amount of an isolated human
protein C polypeptide having a truncated heavy chain
in combination with an antiplatelet agent.

Another embodiment of the present invention is a method

25 of treating sepsis comprising the administration to a
patient in need thereof a pharmaceutically effective amount
of an isolated human protein C polypeptide having a
truncated heavy chain in combination with bacterial

permeability increasing protein.



Reconbi nant human protein C (r-HPC) is produced in Human Ki dney 293 cells
by techniques well known to the skilled artisan such as those set forth in
U.S. Patent No. 4,981, 952 he entire teachi ng of mh’!h is herein 20

i ncor por at ed bx E; erence.” The gene encodi ng human protei n @crfsddfgspsed
‘and cl ai ned W3E'® patent No. 4,775,624, the entire teachin of which is
|ncorporated hereln by- reference. The plasm d used to expre ﬁﬂhZUUZ
protein Cin 293 cells is plasmd pLPC which is disclosed in U S. Patent 25
No. 4,992,373 and U. S. Patent No. 5,661,002, the entire teachings of which
are incorporated herein by reference. Th&0construction of plasm d pLPCis
al so described in European Patent Publication No. 0 445 939, and in
Ginnell, et al.,ard9%s0ldliedd hamhnopegyedinld8folfPeptide Haealhd ngs of 30
whi ch are al so incorporated herein by reference. Briefly, the plasmd is
transf ect ed Fﬁ?@?@%‘gc@ﬁ"é’ chadp maybbe fprmdiiatadnin %r@%tl fied,

subcul tured ree I-free
mediumi s obﬁ%% m cr %&a? Bﬁﬁﬁeé&%%ﬂ%{g Qc? @p% ‘ed
fromthe cul Pogferdbliy, ncAnddagphabugarobutheas e@@é&@s@,s sade nda@ ent

No. 4,981,952, the entire teaching of which is herein |ncorporated by
referencd TRLt¥aLe iBuiferedPipirsahire aPAMieRivEIVeRfare pnep@qu bed

2 col umn-vol SR B b 618 TRhe R Ny & pAIARE ea ) dbded T i 1L
20 MM Tris, déPivediNadsl depidribéd heeebAaurdll eﬁenaumgo\kww ﬂlfd&@ld“f C

zynogen is eluted with 20 M Tri s, 150 NaCl, 10 nM CaCl2 H7.4. The
el ut ed prot epRtive |%Pcbr oreserehal QS%pl‘JﬁékQ{Bért‘élQlt‘?%ﬁ“ga/skqﬁﬂg-ed by

§po| yacryl am d r n of the
pr otein is acconp |she %%ngpp%ﬁﬁkétﬁ?g ?}g&Sé%ﬁ%P%élf? g‘HIgwed by
adsor pt i1@n tblmstﬂ’anfn‘r\&plpmltmsest enayUOOneeemh(lememltrE&]eaw 650M 20
R TR el ottt 16"

washi ng w oPIEq e
r ecombi nant e h 20 MM Tris, pH 7.4. The el uted
protein is prepar %%{ddgcbtgp\l?gﬁ hygggl‘we?mval of resi dual 25 calcium The
E(e:ﬁolnbl nigg hlénanRga;)ttel n Cis paslsed overda nmet al baffldn![ty col um

el ex i 0- o renove cal ci um and agai n boun 0 an ani on
exchanger (Fast Flow (), Pharnaci a\Pr@ﬁWWﬂ Hese colums are arranged in
Fol | owi g 1 oading of the procBizetibl ob 53070PCT/ US98/ 11069

Recombinant human protein C (r-HPC) is produced in

Human Kidney 293 cells by techniques well known to the
skilled artisan such as those set forth in U.S. Patent No.
4,981,952, the entire teaching of which is herein

20 incorporated by reference. The gene encoding human protein
C is disclosed and claimed in U.S. Patent No. 4,775,624, the
entire teaching of which is incorporated herein by -
reference. The plasmid used to express human protein C in
293 cells is plasmid pLPC which is disclosed in U.S. Patent

25 No. 4,992,373 and U.8. Patent No. 5,661,002, the entire
teachings of which are incorporated herein by reference.
The construction of plasmid pLPC is also described in
European Patent Publication No. 0 445 939, and in Grinnell,
et al., 1987, Bio/Technology 5:1189-1192, the teachings of

30 which are also incorporated herein by reference. Briefly,



18 NOV: 2002 -12- —colum-is-washed wth one columm vol une of the same buffer
‘bef ore di sconnecting it fromthe series. The ani on exchange colum is
washed with 3 colum volgnes of equilibration buf before eluting the
protein with 0.4 M/Ja¢€ 20 MM 5 Tris-acetate, p . 5. Pr%?}'?}‘% 196
‘concent r at i ovE9uB00econbi nant human protein C and reconbin VIV ed
protein C solutions are neasured by UV 280 nm extinction onlgqa{pg.zwoz
1.85, respectively. 10Preparation 2 Activation of Reconbi nant HUman
Protein C Bovine thrombin is coupled to Activated CH Sepharose 4B
(Pharmacia) in the presence of 50 MM HEPES:, pH 7.5 at 4C. The coupling
reaction is done on resin already packed into a 15 col um using

appr oxi mat el J ' resin. r.onbip,S fon is

circul ated t%?%?%%%e& ?‘(ﬁt gkﬁﬂpggé%%rg’?(#ﬁa%%?)e/cegaﬁdz?gggeggﬁi%ddi ng MBA
t o a concent tpansoformant s ark/ idehttfied) asulnopimined and ghewd/Bim cont ai ni ng
solution is circulated for an additiognal 10-12 hours_to 20 assure conplete

bl.ockage of EREWNTF%as Medigni ndEteR fREMeRiAHLon,Aedhi- figes| BRRIWY, 15 he
t hr onbi n-cougﬁggiﬁﬁiﬂé,'i"ﬁ]c%ﬁggrg\a 10 colum volunes of 1 M NaCl, 20 mM
a

Tris, pH 6.5 t0 renov non-specifically bound protein, and is used in
activati @ reactiThes lairMaer pegueinbCals ngeparéedhdiromathenctldes . £luid

Purified rHPC is made 5mVlin EDTA (to chflate anX&residual cal cium and
diluted to aP¥cRAHIRRAIPRPL2ERY/ FECHRIE D HVIUFSi-sPapery Boor 20 mm

Tris-acetatey, okl G, e BRELE! BoalRifg S AP YGNnarpih OMDI N_col um
equilibrated at 30 37Cwith 50 nm NaCl and either 20 nmiris pH 7.4 or 20

mm . W99/ 63070¢Hpaisdddl 16 FefeBehitl. 20Te -diarified- mediameipHh®fde.4 The
roM/rate is adjusted to .allow for gggéggi&ﬁ%eé%}ZO.nin. of contact, tinme
bet ween t he THPE FF4 eniFedfnt YU OB PIERRRIE Aftf 1D

i mredi atedy apasyefh dwig,ambndehybis) aCt A¥tédy - wddhildde wikhehi abighdl not 5 have

a specific activity (amdolytic) conparable to an established standard of
aPC, it is reelwhes af/@0 mMeTrhsondP0 M| NaRL + PHG-4vand 2 heokwRC to

conpletion. ThisdS of 20 mM Tris, 150 mM NaCl, pH 7.4, the bound
recombinant human protein C zymogen is eluted with 20 mM
Tris, 150 mM NaCl, 10 mM CaCl,, pH 7.4. The eluted protein

15 is greater than 95% pure after elution as judged by SDS-
polyacrylamide gel electrophoresis.

Further purification of the protein is accomplished by
making the protein 3 M in NaCl followed by adsorption to a
f hydrophobic interaction resin (Toyopearl Phenyl 650M,

20 TosoHaas) equilibrated in 20 mM Tris, 3 M NaCl, 10 mM CacCl,,
pH 7.4. After washing with 2 column volumes of
equilibration buffer without CaCl,, the recombinant human
protein C is eluted with 20 mM Tris, pH 7.4. The eluted
protein is prepared for activation by removal of residual

25 calcium. The recombinant human protein C is paseed over a
metal affinity column (Chelex-100, Bio-Rad) to remove
calcium and again bound to an anion exchanger (Fast Flow Q,
Pharmacia). Both of these columns are arranged in series
and equilibrated in 20 mM Tris, 150 mM NaCl, 5 mM EDTA, pH

30 7.4. Following loading of the protein, the Chelex-100



followed by 1:1 dilution of the material with 20 mM buffer as above, with a
pPH of either 7.4 or 6.5 to keep the aPC at 10 | ower concentrations while it
awai ted the next processi st ep. Renoval of I!.Fhed thronbin fromthe
aPC material is acconpli s"d by binding the aPC to anihogﬁﬁgapﬁa,resin
‘(Fast Fl ow QVOPME¥Ahci a) equilibrated in activation buffer either 20 nM
Tris, pH 7.4 or 20 MM Tris-acetate, pH 6.5) with 150 nNINaE@.thyogggg does
not interact with the anion exchange resin under these conditi ,
passes t hrough the colum into the sanple application effluent. Once the
aPC is | oaded onto the colum, a 2-6 col-agmn vol une wash with 20 20 nM
equilibration buffer is done before eluting the bound aPC with a step

el Ut i on USi NGouhoMs Nolrdshdls SpbdiPlon EWhLRRSoIBHEISE oM BaeObudPes™ T O

pH 7. 4. High ume washes of the colum facilitated nore conplete .

renoval of tbefdreedipephneeti®pTite faom tbhegaenies actThe apich exthanged
protein C was determ ned neasuring.the prol ongatjon qf ,the ¢lotting tine
in the acti v&Pgb‘mBaF'Fi %{?sg%q g?h’tfé})lzj‘a _ R, ﬁﬁf'fwﬁqrﬁ cﬂ%’lJ‘ElF‘ §a5issy. A '
standard curyg s BeEBRE egl%a.ﬁ'%slg‘tel g:go%iﬁaﬁit(ﬁ 0% M- Na@d] ObgTgoassay

grade bovine serum al bumn 3 Tri's, pH 7.4, 150 nM NaCl, 0.02%
NaN3) rarfyi nFrisv@cefatep7sH EGL/ USIoreifcoondent@t itg@ ofl secombjmantei n C

concentration from 125-1000 ng{ ni, i,l e_samp] es were prepared at several
di lutions in BEHE%ﬁPrgt?éﬁ1?%ﬂﬁﬁ%???ﬂgeggﬁl _ﬁﬁ#k?%%ﬁ?é?;g, 50 AL of
cold horse pkaingidfdd 2PeAhe&dure’fr ®yS UV b6 Unm Cditkidicad o Eol. ka1 281 or

t hronmbopl astin tine reagent (ym Reagent, Signa) were added and incubated at

37C for 5 ni A.-8ANt espactbeelwn, 50 AL of the appropriate sanples or
st ahdards were added to each cuvette. Dilution buffer was used in pl ace of
sanple or standard to determ ne basal clotting tine. The tinmer of the

10 Preparation 2

Activation of Recombinant Human Protein C

Bovine thrombin is coupled to Activated CH-Sepharose 4B
(Pharmacia) in the presence of 50 mM HEPES, pH 7.5 at 4°C.
The coupling reaction is done on resin already packed into a

15 column using approximately 5000 units thrombin/ml resin.
The thrombin solution is circulated through the column for
approximately 3 hours before adding MEA to a concentration
of 0.6 ml/1 of circulating solution. The MEA-containing
solution is circulated for an additional 10-12 hours to

20 assure complete blockage of the unreacted amines on the
resin. Following blocking, the thrombin-coupled resin is
washed with 10 column volumes of 1 M NaCl, 20 mM Tris, §H
6.5 to remove all non-specifically bound protein, and is
used in activation reactions after equilibrating in

25 activation buffer.

Purified rHPC is made 5mM in EDTA (to chelate any
residual calcium) and diluted to a concentration of 2 mg/ml
with 20 mM Tris, pH 7.4 or 20 mM Tris-acetate, pH 6.5. This
material is passed through a thrombin column equilibrated at

30 37°C with 50 mM NaCl and either 20 mM Tris pH 7.4 or 20 mM



10 fibroneter_(CoA_Screener Henostasis Anal yzer, Aneri.can Labor) was
‘started imedi ately after the addition of 50 AL 37C 30 nM Cal 2 to each
sanpl e or standard. Actjyated protein C concentratgaon in sanples are
calculated fromthe Ii n“r regressi on equation of e standard curve.
‘Clotting 15 wommslereported here are the average of a m ni mf 'HPE%
replicates, including standard curve sanples. ' Exanple 1 PBeN&\at2(07 of
Des 416-419 Activated Protein C 20aPC was used as the starting naterital to
prepare- des 416-419 aPC. Imobilized thronbin resin (10 ng thronbin/m

CH Sepharose 4B resin) was used. N-glycogsydase F was - purchased from
Boehri nger Mannheim Horse plasma is a product of Animal Technol ogi es, Inc.

(Tyler, TX)., Activated 25 ephat os 4B was .hought fr Phar.naci

Bi ot ech. Al | THERePeehaht &if ¢ ier eq‘kﬁ_s?'?%“églé% grad Jgﬁge‘gg%‘r?rﬁ“ 187 AP

avail abl e. approfifafdlyupntiny of cohbhdt ivied betasbhnNthéSIHPYamdut on a
0.2 mcron filter. The resin was washed with 30 approxi mately 5x20 nL of 40

mM tri g buffehropbin posimhe Thaoe§§leeny oRrcRIdestedosnd | medliat®dy - 15-

washed i nmobj Li zed t hr omhi ik Lesis . nsf t 9) |_ypropyl ene
Vol a T2 neeafTEAoFORragR it MERLAPS R Bhe' BaluPiad o iFindt cPY °01
40 MM triss bHaGEra Spedifi) awsivad¢edandddéig iv)akconpdrabre ftdan vol ume of

the suspension 5 was adjusted to approximately 21 nlL with tris buffer. The
suspensi on wastahtiphedstandays oft aPEnptt aksumecyciRd coner aFte gent | e

agi tation. ALperpiGUDS LD dJ BBE10h:dOen@Snrilrol 0o 1601 a00 240 i, 3
al i quots of e suspension were renoved Tromthe vial: ese’ ali"quot’s were
10 centri.f ugedl powedpy RRN @iChtToh- 60 Othdandtiexfid@eywithr2d N buffied t he
supernatants were transferred to _several 1.5 nL pol \épr opyl ene vials. These

vials were iffre@Parvel Wi Pt REoCAtERY 7k WabhSt bofketp Ehae@PoBkt i on. A

G0 A et el el U 10TRe LR e MRl S 15

Protein ContstepAssay. Aliquots (150 ntL) of the sanple solution was

il uted with 450 peboof 4% Thuked PUCREsn Hok BB Lol RRolls Py - The
accomplished by binding the aPC to an anion exchange resin
(Fast Flow Q, Pharmacia) equilibrated in activation buffer

15 (either 20 mM Tris, pH 7.4 or 20 mM Tris-acetate, pH 6.5)
with 150 mM NaCl. Thrombin does not inte}act with the anion
exchange resin under these conditions, but passes through
the column into the sample application effluent. Once the

| aPC is loaded onto the column, a 2-6 column volume wash with

20 20 mM equilibration buffer is done before eluting the bound
aPC with a step elution using 0.4 M NaCl in either 5 mM
Tris-acetate, pH 6.5 or 20 mM Tris, pH 7.4. Higher volume
washes of the column facilitated more complete removal of
the dodecapeptide.

25 The anticoagulant activity of activated protein C was
determined by measuring the prolongation of the clotting
time in the activated partial thromboplastin time (APTT)
clotting assay. A standard curve was prepared in dilution

buffer (1 mg/mL radioimmunoassay grade bovine serum albumin

30 [BSA], 20 mM Tris, pH 7.4, 150 mM NaCl, 0.02% NaN3) ranging



20 rinsed twice with the sanple solution and the UV absorbance (at X 280

nm) of the solution was neasured. Tris buffer or reagent water was used as
the blank for this neasur nt. LC/ M5 Assay for Proig n Pol ypeptide
Distribution. Aliquots of\@pproxi mately 600 nctL of sanpl e sol ution 25
were ni xed Wolo@4® nmy urea, 00 ntL of 3 Mtris buffer (pHECHUEPINY 15
ncL of 50 ng/nmL dithiothreitol solution and the m xture was -Ii gcwmm@
37C for 30 min. The sanple was al kyl ated by addi ng 50 ntL of' S0

i odoacet am de sol ution and incubating at anbient tenperature in the dark 30
for 30 mn. Sanples were then desalted ofya disposable gel -16- filtration
col um, deglycosylated with N-glycosidase F and anal yzed by LC/ M5 .

RP-HPLC Assayy, Thpges bundi sl 0 Lok, nupdh efb il el I/l iggls of the

t hawed sanpl €'s ron were m xe a sutficient”'vol'ume or 0.1% TFA

solution to elinpllésadere gRdparedaae! Yeterql dinmtidnoin BHis sol ution was
used as the high concentration sanple. The | ow concentrati on sanple was

prepar ed "by FPRFABLEAtiRN. naANgguot Tooraeh csampie cornatha .atSlomnlsafpreldith |
450 nmcL of 0, 1% IF tion, - L eroldster ali ts,of each
hi gh and | owhég%geé'ﬁ%ﬁjoar?%;asﬁp g' &%??%p%% e o‘?nagéet‘ﬁ%‘ﬁaégg%%m

APTT Assay. theomBoplastiis tdxeayedgent a(APTT ReddshtAC S ivriagd wezet haled
Thronmbopl astin Tine ourm_CoalLab Anal yzer, Al sanples were diluted using
manual pi pet 8BS iBcubpted At 33836chPFad iR bkietn nrnbasiond 890ukgof

aPC/nL. An a r f havi ]_aééi,gg]_eéj R 03 Unyg,'
was used foretﬁﬁi gi’g{é?ay. l%es ?g}g-%?%) a generated as ?eg:sr %‘Sg above has
Si 91 | ar bi ol egveate acthiliuticnobufifierovamaised aP®lascareds sampleyorhe APTT
assa

y. The 20 rel ationshjp between APTT anticoagul ant activity and percent
of Des 416- 4P§aRperdste Iming,ppgal cherting 3’9“‘!5 of Thes tAPEr 196 She nay

be as hi gh a?i@,%‘%\éﬁ‘élrshildd g&kaheknﬁeﬁééﬁm@lArya%ﬁame%ghgﬁoaguI ant

activity as native aPC. In general, aPC nmade by the nethods descri bed
her ei n cont alab2s) f wasn stiored dmmedabbely 286 ke sthkl dtiid idRCof B0 uL

99/ 63070PCT/ g§%8/ ;‘3’ 919!‘? CaCla to each sample or standard. Activated

protein C concentration in samples are calculated from the
linear regression equation of the standard curve. Clotting
15 times reported here are the average of a minimum of three

replicates, including standard curve samples.

' Example 1
r Preparation of Des 416-419 Activated Protein C

20 aPC was used as the starting material to prepare des
416-419 aPC. Immobilized thrombin resin (10 mg thrombin/ml
CH-Sepharose 4B resin) was used. N-glycosidase F was -
purchased from Boehringer Mannheim. Horse plasma is a
product of Animal Technologies, Inc. (Tyler, TX). Activated

25 CH Sepharose® 4B was bought from Pharmacia Biotech. All
other chemicals were ACS reagent grade and commercially
available.

A 6 mL quantity of immobilized thrombin resin was put
on a 0.2 micron filter. The resin was washed with

30 approximately 5x20 mL of 40 mM tris buffer, pH 7.02. The
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washed immobilized thrombin resin was transferred to a 50 mL
polypropylene vial, a 12 mL aliquot of a 2.67 mg/mL aPC
solution (120 mg aPC in 45 mL of 40 mM tris buffer, pH 7.02)
was added to the vial and the final volume of the suspension
5 was adjusted to approximately 21 mL with tris buffer. The
suspension was incubated at ambient temperature with
constant gentle agitation. After incubation times of 10,
25, 50, 100, 160 and 240 min, 3 mL aliquots of the
suspension were removed from the vial. These aliquots were
10 centrifuged at 2000 RPM (ICE CRU-5000 Centrifuge) for 1 min.
and the supernatants were transferred to several 1.5 mL
polypropylene vials. These vials were immediately placed
-~ into a dry ice bath to freeze the solution. A control
sample was prepared at the same time using de-activated CH-
15 Sepharose 4B resin which did not contain immobilized
thrombin.
Protein Content Assay. Aliquots (150 mclL) of the
sample solution was diluted with 450 mcL of 40 mM éris
Y buffer, pH 7.02 or reagent water. The sample cell was
20 rinsed twice with the sample solution and the UV absorbance
(at A=280 nm) of the solution was measured. Tris buffer or
reagent water was used as the blank for this measurement .
LC/MS Assay for Protein Polypeptide Distribution.
Aliquots of approximately 600 mcL of the sample solution
25 were mixed with 240 mg urea, 88 mclL of 3 M tris buffer (pH =
8.0) and 15 mcL of 50 mg/mL dithiothreiteol solution and the
mixture was incubated at 37°C for 30 min. The sample was
alkylated by adding 50 mcL of 50 mg/mL iodoacetamide
solution and incubating at ambient temperature in the dark

30 for 30 min. Samples were then desalted on a disposable gel
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filtration column, deglycosylated with N-glycosidase F and
analyzed by LC/MS

RP-HPLC Assay. Three hundred to four hundred
microliter aliquots of the thawed sample solution were mixed

with a sufficient volume of 0.1% TFA solution to obtain an

. approximately 1 mg/mL solution. This solution was used as

the high concentration sample. The low concentration sample

was prepared by mixing 50 mcL aliquots of the high

concentration sample with 450 mcL of 0.1% TFA solution. One
hundred microliter aliquots of each high and low
concentration sample were injected onto the HPLC system.

APTT Assay. The sample was assayed on an Automated

Activated Partial Thromboplastin Time (APTT) Coalab
Analyzer. All samples were diluted using manual pipettes to
final concentrations between 410 ng and 420 ng aPC/mL. An
aPC reference standard having an assigned potency of

303 U/mg, was used for this assay. Des (416-419) aPrC
generated as described above has similar biological activity
to that of native aPC as measured by the APTT assay. The
relationship between APTT anticoagulant activity and percent
of Des 416-419 aPC is shown in Table 1. The percent of Des
416-419 aPC may be as high as 68% and still maintains -
essentially the same anticoagulant activity as native aPC.
In general, aPC made by the methods described herein contain

from about 1% to about 25% Des 416-419 aPC.

160



509 ,t = 240 13 68 509 1 8 NOV 2002 18 ) i i S5 - 1. An
1solated human protein C polypeptide conprising : 5a light chain and a

truncat ed heavy chain. 2. The pol ypepti de claim1 wherein said
pol ypeptide is SEQ ID ' 1. 103. A reconbi nant nol ecul hidg t he
‘human pr ot eiMO@p¥I4/pepti de of C aim 1. 4. The recoﬁgr}r?\%%’?ﬂ%

nol ecul e of Caim3, wherein said DNA nolecule is SEQ I D NO 4 2
5. The isol ated human protein C pol ypeptide of Claim]1, vvhergiar% I\ngdzﬂgkn
protei n C pol ypeptide is activated. 206. The use of a pharmaceutically
effective anount of an isolated activateg7protein Cwith a truncated heavy
chain of daim1l in the manufacture of a nedicanent for treating thronbotic
di sorders, vascul ar occl usive disorders and hypercoagul abl e

Table 1
Incubatio |Percent (%) of Des 416- APTT Activity
n 419 aPC (U/mg)
Time Control Sample Control | Sample
(min)
t=20 13 - 512 -
t =10 14 20 503
t = 25 14 26 533
t = 50 14 35 530
") _ t = 100 14 46 521
t = 160 14 57 509
t = 240 13 68 509




25states in a patient in need thereof. 7.A vector, conprising a nucleic
acid according to Claim2. 308. A host cell conprising an isolated nucleic
acid according to daim 2.

14 NOV 2002
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What is Claimed is
1. An isolated human protein C polypeptide
comprising
5 a light chain and a truncated heavy chain.
2. The polypeptide of c¢laim 1 wherein said

polypeptide is SEQ ID No : 1.

10 3. A recombinant DNA molecule encoding the

o
"

human protein C polypeptide of Claim 1.

4, The recombinant DNA molecule of Claim 3,
wherein said DNA molecule is SEQ ID NO : 2.
15
5. The isolated human protein C polypeptide of
Claim 1, wherein said human protein C polypeptide is

activated.

20 6. The use of a pharmaceutically effective
amount of an isolated activated protein C with a
truncated heavy chain of Claim 1 in the manufacture

) of a medicament for treating thrombotic disorders,
vascular occlusive disorders and hypercoagulable

25 states in a patient in need thereof.

7. A vector, comprisging a nucleic acid

according to Claim 2.

30 8. A host cell comprising an isolated nucleic

acid according to Claim 2.



