DESCRI PTI ON AGENT FOR THERAPY AND/ OR | MPROVEMENT OF

DI SSEM NATED | NTRAVASCULAR COAGULATI ON TECHNI CAL FI ELD
The present invention relates to a therapeutically
effective agent for therapy and/or inprovenent of
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It has been reported that thronbonodulin has effects
on the therapy of DI C (Non-Patent Docunent 5). In
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result, B ariim 20s a&gi 8?1’)ence consisting of 575 residues containing a signal peptlde (in general, 18

amino acid residues are exemplified) has been clarified (Patent Document 1). It has been known
that a mature thrombomodulin, from which the signal peptide has been cleaved, is composed of 5
regions, namely, an N-terminal region (amino acids 1-226: this is the position determined when the
signal peptide is assumed to consist of 18 amino acid residues, and the same holds true for other
regions), a region having six EGF-like structures (amino acids 227-462), an O-linked glycosylation
region (amino acids 463-498), a transmembrane region (amino acids 499-521), and an
intracytoplasmic region (amino acids 522-557), from the N-terminal side of the mature peptide. It
has also been known that, among the six EGF-like structures, the 4ﬁ‘, Sm, and 6" EGF-like structure
portions from the N-terminal side (that is, minimal units of activity) mainly have the same activity as
that of the entire-length thrombomodulin (Non-Patent Document 3).

Unless a surfactant is present, the entire-length thrombomodulin is hardly dissolved. Thus,
addition of a surfactant is necessary for producing a thrombomodulin preparation. In contrast, there
is also a soluble thrombomodulin that can be fully dissolved even in the absence of a surfactant.
The soluble thrombomodulin may be prepared by removing at least a part of the transmembrane

region or the entire transmembrane region. For example, it has been confirmed that a soluble
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Non- Pat ent Docunment 2: K. Gom et al., Blood 75.,
1396-1399(1990) Non- Patent Docunent 3: M Zushi et
al., J. Biol. Chem, 246, 10351-10353 (1989)
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embodiment, the thrombomodulin is a peptide having a sequence consisting of amino acids at

positions 19 to 516 of the amino acid sequence as shown in SEQ ID NO: 9 or 11, or a peptide
having an amino acid sequence comprising a substitution, deletion or addition of one or multiple
amino acids with respect to the amino acid sequence of said peptide and having thrombomodulin

activity. In still yet another embodiment, antithrombin is not administered in combination.

According to a second aspect, there is provided use of thrombomodulin as an active ingredient in
the manufacture of a medicament for use as an agent for reducing the likelihood of death in

patients suffering from disseminated intravascular coagulation having a plasma antithrombin

activity of equal to or less than 40%.




according to [1] or [2] above, wherein said

t hronmbonodulin is a peptide obtained fromtransfornant
cells prepared by transfecting host cells with DNA
encodi ng the am no acid sequence as shown in SEQ ID
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according to any one of [1], [2], and [3-2] above,
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according to any one of [1], [2], and [3-2] above,
wherein said thronbonodulin is a peptide having a
sequence consisting of am no acids at positions 19 to
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problemfig 11 rtermshed exensiveness. However, the present invention is able to provide a

preferred agent, or an agent for therapy and/or improvement of DIC, which solves the
aforementioned problems.

Specifically, the present invention includes the following features:
[1] An agent for therapy and/or improvement of disseminated intravascular coagulation

comprising thrombomodulin as an active ingredient, which is administered to patients suffering from
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[ 5-5] The agent for therapy and/or inprovenent of
di ssem nated i ntravascul ar coagul ati on according to
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t hronbonmodul in is a peptide having a sequence
; i SL ' [ it Q; Ly ateno,.
eGP co BT in 3o AR P pIROS i Ricd oo
[2] Shﬂi@”a%sﬁt REQuébbyNehd/er Bhpréven®int df MissbHingted NBkRAdcular coagulation
[ 5- 6] The agent for therapy and/or inprovenent of
accordnh $s[d iraboat,echeldin saidthstboatodaloag silablé thronateeddiimg t o
any one of [1], [2], and [3-3] above, wherein said
B1 t H)ri@nmmﬂm therapys and/pre popraeenieat iof glissersingtae rinteavascular coagulation
consmti ng of aming acids at positions 19 to 480 or at

according &9 1l gri<] gbeve.gvhesn sd thrrmbomadalinisiagpentidg pbisined dipm transformant
sho in SEQ.ID NO .5, .or m xture thereof; [5-7]The i

cels pSEEHT oy Besirineher ceiR o Dbl b B s g shown in
i .V pagul ati on according to any one of [1],

SEQH?%{'?hsag’ongir]ﬁabove, wherein said thronbormodulin is a

[3-2] Pemei #RnthRy | hdafy SEAMCRESoGRRA %f'(ﬁ@irgﬁl?tg&ndfiglgavgsf%hﬁ ec@égulation

positions 19 to 480 or at positions

accordiagtond] aci2flatpeeuaResn &id SR ModudERalpebtide obthined from transformant
m xture thereof; [5-8] The agent for therapy and/or

cells priepaecdoinetransfectig litist sadlmiwitht RN Aientadingathe amano actlaggheatd anshown in
according to any one of [1], [2], and [3-3] above,

SEQ I\ NEX éoh3isai d t hronbonodul in is a peptide consisting of

1 SR RN WA BT 3,3 e BT e i
. i | NG, .5, . .m

T allaat RN G INSHE T ST

st SRR L SYA TR Tn SR U D AEEQE A0 o i

SEQ I RoesBenodul in is a peptide consisting of a sequence
consi sting of amno acids at positions 19 to 480 or at
[3-4] pd&e tagentsfol thdrapy4 &idl/@f inigievedithn of AissehiagiediémeRaRslar coagulation
shown in SEQID NO 7, or a mxture thereof; [6] The
accordipgyterfl ] érd2] ablowe, ayhgreamsaidothrombomoveliteis b peptidd iobtsiwil framethnsformant
i ntravascul ar coagul ati on according to any one of )
cells prepared yotransigpfing] imstiqells piith )N Hisagcding the pminorscisrasaranerIas shown in
| S~8, peptide having a sequence consisting of am no
SEQHjargpd%gra >positions 19 to 516 of the amno acid

[4] SeHMeNGSE B tﬁe@%ovj\/n; :cfgor?grgaévr%g}gl\gc Bﬁ_g.}%%eﬁ]ﬁﬁ%tecg hﬂ?a%sicglgr coagulation

havi n§ an anin
accordiBg Bahy DA e L 2Ll S O BlonfoBiin{ith RCE paving o
sequenc@@ofksifap loff eirdnididd av g&ﬁ‘lohf' N9 fP O306kLthé Bmetdeid sedfuendd astshown in
m xture thereof; [6-2] The agent for therapy and/or
SEQ IDi R@r buelraneptide ldiing e tbmalogous mithtonasquenes oftaidgeduehdeaind having
according to any one of [1], [2], and [3-4] above,
thrombeghedulin Actyity,dr a mixtmedharefl i n is a peptide having a
seguence consi sting of amno acids at positions 19 to

[4-2] 51be geenter herapy andicy imwepyemert ak dissramipated, intrEascwanepagulation
accordie ey @ 8 1" 5B F2A 0N, B ey oatar e Brpigh baving
v, B oA R 191 BOPH KRhIEHRRS Sovn
SEQ IDARD: Vi dr¥3, or a peptide having a homologous mutation sequence of said sequence and
having thrombomodulin activity;

[4-3]  The agent for therapy and/or improvement of disseminated intravascular coagulation

6



[ 6- 3] The agent for therapy and/or inprovenent of

di ssem nated i ntravascul ar coagul ati on according to
any one of [1], [2], and [3-4] above, wherein said
t hronbonmodul in is a peptide having a sequence

accordﬁlg RS ArglonB B @] é@jr@rﬁc{'j B3¢ hihve AlneRGAP idid ﬁfb?nb%ﬁqoﬁglnf’i; 9 p@é’ude having a

e afm no aci d $equence as shown in
sequendél conkitingy] ofaeniRgaids 4 Pbsifidherapy 13mel @& ajn[l%ra@idesl@ﬁlinc@ﬁs shown in
di ssemi nated i ntravascul ar coagul ati on according to
SEQ [RMD: drve30f [1], [2], and [3-4] above, wherein said
t hronbonodulin is a peptide having a sequence
[4-4] cdhsi agentnfpr gherapsi ard/erc ingsoemepb of tdisseminated tigfrayagsulag coagulation

w3543 .8, S8 P et
| EQ. 1D )
e

[ PHEN
Saﬁmm&gg ﬁgggﬁgﬁ% aC|Syégg%gﬂgé ; ggﬁpeptgﬁ% Eﬂggﬁ£mx(f$Md
sequenéehﬁﬁ'ﬁbﬂﬁ@ﬁ)%dﬁbnﬁﬁmm/é&l%ty, OF a AixThrY tHeFeBft her eof
[6-5] The agent for therapy and/or inprovement of

[4-5] diTds eapgemafor dhérapyr andisc imhmoveneag of aissaninated ditelivagulad coagulation
any one of [1], [2], and [3-4] above, wherein said

accordinga feormyonodilLl, 2] @dd3-Begovdevhivecin sl throsghgoredulén is a peptide having a
conS|st|n% of amino acids at positions 19 to 516,

t
sequengrfonsisting T auyinogicidy &t pogitionsoldi tp .1%219; af posions 1 to b2 Gfiihe amino acid
s AT SE LT o6 S5 A%aSE, o, 2 herent
[4-6] [ %g] a@g gﬂér%l{yr Enc%l'e e%% %f' éiltil n a%ggllrig vg.sfcu]taro coagulation

di'sser avascu r coagu

accord]ﬁ% %n@f)f [Iﬁ]lb ], ddl[3-2 MVQ Jntfeleirp DAY @ronMagioalth B @'pgptide having a

onod is a p ptlde havi ng a sequence
sequen€UdBLiStink B afno BN & pRGitioks Bito P8Bbit dt POsitichd 17 € H3Dof tidf amino acid
positions 19 to 515, at positions 17 to 516, or at
sequenq@as shavania SEQ FDONO1 5 ooh ntixterealndrev;, aci d sequence as
shown in SEQ ED NO 9, or a mxture thereof; [6-7]The
[4-7] adaatagewrfor angef/ meprovepreot efralisseraifiated dufeaviserlee goagulation

T T LR EIGE e .
B T i ey iy
sequen&% 'sﬁdvﬁﬂﬁg%éeﬁPNéli?’org te?e?éott" ons 17 to 515 of the

am no acl quenceé as shown 1n SEQ ID NO 11, or a
[4-8] MTké Wobnt! RETRIp arl bRy & higoRarht of ‘aissérﬁﬁﬁt@@h@ﬁggcﬁlrar coagulation

i mprovenent of ssenm nat ed 1 ntravascul ar coagul ati on
accordifi€ &® afly Bge tof [NY2)pRad C[B—Z‘[ bbove| Aherednthid Shréinbakaedidin is a peptide
wherein said thronbonmodulin is a peptide consisting of
consisting sEajsegnaee camnssting ofragnind acds at positxind 49 &t 13208 iat pasit®ng 97 to 132 of

to 516, at positions 19 to 515, at positions 17 to
the amigp g:id sppuence poipwn gnSEQ 1D INO: 916 agnixturethaiepfio aci d

s uence as shown SEQ I D NGO or a mxture
[4-9] ¢ @gsnt f?e a‘?&’Z‘En’FnPF‘b‘femceﬁTe Pgﬁgﬂswt@ﬁ IRy A YIaFrepagulation

i SS@%JWM S{35E Ui, SR, AR
cons1st1£%51eap§%8 gé‘ E(#IE &‘ RS écqcﬁ & 5‘5?60?&5 '19% f%fg ¢t atc‘]g(%gf’?)ﬂg F7 to 132 of

nsi st'i ng O aci ds at ositl1 ons

the amiRPSid ée@ﬁ’eicé—& dhewr %5515?11) B@$ i3t b ixdkfe theregd 6, Or at

positions 17 to 515 the anmino acid sequence as
[S]  shhevagemy SEQerdpyN@id/d?; infpfovkieniT b dag@ihatéd linttavascalay coagulation
and/ or inprovenent of dissem nated intravascul ar
accordingtaguy end afiil af2d.ondi[}3] dbova mhemiresaat thfohjbonjodilin iaageptide having a
[ 3-4] above, wherein said thronmbonodulin is a peptide
consi sting of a sequence cdnsisting of am no acids at
positions 19 to 516, at positions 19 to 515, at
positions 17 to 516, or at positions 17 to 515 of the
am no acid sequence as shown in SEQID NO 11, or a
m xture thereof,;




[6-11] The agent for therapy and/or inprovenent of

di ssem nated i ntravascul ar coagul ation according to

any one of [1], [2], and [3-4] above, wherein said

t hronbonodul in is a peptide consisting of a sequence
sequenSOBSsRfidg W in A%t P6dihs b P9850 bf BOImIS & s2d®ncdhs shown in

positions 19 to 515, at positions 17 to 516, or at
SEQ [P OW): 15 @ 17sa Peptili®hdviky atforolpoay ikt @tdeguenbsisBaid8eqence and having

shown in SEQID NGO 11; [7] The agent for therapy
thrombendddm dctiptypareneisturctherdofssem nat ed i ntravascul ar

coagul ation according to any one of [1] to [6-11] ]
[5-2] abld@eagenhér etherapyh enddert inemewment pe dissgmingtednintravascular coagulation

di ssenm nat intr | ar coaqul af | on _ha a pla .
accordiyi 4 SR 1OBREN 11 St T 0] B BOVRRERN Fsbrombomoduh £ p gopige having o
noted t

b _when th i ded. i .
sequenfiCc R oraing B AL O 15 A B e i Bown in

ede i _ . . . .
SEQ 183 of 2 RRRAC R i DR IR ERAL o i gpmene an
having trofBaASdutiR adtiviitch i tems with hyphenated numbers are
also cited. The sane holds true for the
[5-3] bdthevegemnfor ahaapy heli®: imfdr@lemEhe ofigissdmihated ttewagoylar coagulation
and/or inprovenent of dissem nated intravascul ar
accordipg tocpnly an¢ of{ 1 h £ oandi[hg] 2twve whetsiresagt thfonjbomod{iliz] is apentide having a
which is a parenteral preparation; [9].The agent for i
sequengeRONFFANE LA @rmifo acifsrabhesitians 180 4BCefehs Amingqcid sequence as shown in

| ptravascul ar coagul ation according to any one of [1]
SEannggfgzbove, which is an intravenous preparation;

50 L3840 058l s B0 5 (LPBSRAETS I B conpisin

accordifgio AP t%n?@()f [ LT2pt Rl 9B R Svnettdti G mfogﬁgg{ota%hg_g s g@ﬁlde Raving a

s adm™ni stered at” a dose of

sequendEoKGstidg lof Qﬁﬁo%ﬁi@ét;poéi_tib}@ll@&o Y8 P01 PLitih® WP to 480 of the amino acid
i ntravenous drip infusion; [11] The agent for therapy

sequencrad Sloywn IMSEQVENSOL S of 7, dipspteieithadhga homélogowa sattdtian sequence of said
coagulation according to any one of [1] to [10] above,

sequendgtang havirg thieatheoodulinzastivity ot dyaixture therofiot  admi ni st er ed
in,conbination with antithronbin; [12] The agent, for .

[5-51 t RbF 8§t ke tsranyn@déarelmpreYeBIend P dishirpiBated intravascular coagulation

ort Y SRERTL SRR 97 R B Sy BB St v
oo PR 0y LSO DR 6 8 OBt i

sequend§Sifwn ITBEOMBITROL 5 &7, 8} S26MBaleREs ! Nt ravascul ar
coagul ation according to any one of [1] to [11] above,

[5-6] WTB¢ epéhttBE tigbrgyemdiat @thréveineal af diskentinge dntadiscdfr tSagulation
derived from henopoi etic malignancy. [12-2] The agent
accordifignio ati emeafif 1 Jafd/and [3-Biabove méweteirodaidthmsdomodbleds a peptide having a
i ntravascul ar coagul ati on according to any one of [1] _
sequence gonpsisting abumia agifest@ositiersd 9de 48(keriabpeséipns AT tedffsd theamino acid
[ [ erived frominfectious disease.

coagul at.ion is
Sequenfﬂ%}”“ﬂégggéﬁt Pob OF REEEWRHFRE | i kel i hood of deat h
R R L —
scoondilg 1o PRI 1P T 3R iR Gt S BRSGH iH plyfide baving o
sequencl c&SBRThHEE £inb BLilLH PSGHORM9GOAGN b3k bOAtioNs 97 RPIS® A the amino acid
plasma antithronbin activity of |less than 50%
sequence as shown in SEQ ID NO: 7, or a mixture thereof;

[5-8] The agent for therapy and/or improvement of disseminated intravascular coagulation
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[12-4] The agent according to [12-3] above, wherein

the thronbonodulin is the peptide described in any one
of [1] to [6-11] above; [12-5] The agent according to
[ 12- 3] above, which has the characteristics described

i t [ 2 - r: .
cccordfl @Ry IR B fel Bp2) oy Mifrely 534 Ilb3R0ais a pepice
consistirptof @ k@feste@bniHag uf #hind Beidd 2 pvhiedhst1 b kOMIIFREPsitdné $7 to 480 of
to be adm ni stered, which conprises: neasuring the
the amjmbasitaequniidetal stowdni in SEQUDWN® 5, of a ppadhirefieof uf f er i ng
from di ssem nated intravascul ar coagul ati on; sel ecting
[5-9] palticergent &uftherapyngnd/erompipeaseent 0é tdisserninatedeisayadcalar coagulation
coagul ati on whose_ antithronbin acti vi t%{ is |less than

accordingofp ai Prgerfell bilR] rgdtlAzt abpwsy Whiewin aid dipwbemeduling i peptide
consi B PR DY Pl SRV P R o o o
the mgi‘é%a{ﬂgg?c@g&?%?éﬂa%ﬁ&sté% 1@(907‘? JM?&%&BP”Q patients

rom di ssentnat ed T ntravascul ar coagul ati on,

6) L orHehQRh R QRGP b irhhodctuchP AL A SraiRERP Bagulai
L6] t he thronbénndu inis tﬁgopeptige descri bed ﬁﬁ any gn%;mlon
accordi@f td dnly oheof [61, 12]] arcll]®u above, Wwheddin £ @geitonfodtlir i @ paide having a

and/ or inprovenment of dissem nated intravascul ar
sequencoenysibtatg afrangmngmidssit positidns d o Hitfdof the amsmozasidaetjiionee as shown in
igﬁﬁedient, which is adninistered to patients | _
SEQ IR Nk &ror hly apeptifedipsise A #raine acif sequencg semiPasingbenystitatidnedeletion or
.. after their plasm antithronbin actjvity has been . )
additiopyab@s s ulfpidarpo Aﬂ%ﬁgﬁ Fespest R FIRHY a5l ppience of said peptide and
. v t of .di ssemi.nated i.ntravascul ar coagul ati on
hawngg%%%@?@&Fdn?%?g%ﬁ%ﬁgﬁﬁwFﬁ“§§ﬁan active ingredient,

6-2] WAihe Bt i i
(62] (6 b B Thetyd, ShOS_ br Rkl of dRanRALE dnftilblar coagulation
accordifl o8& [ N AMdIdN3- AT AoV, Whetetn SRPEHSInRAG B8 peptide havi

p%% o p s af o, yis less than 50% [14] A &
sequenceadonsistinp @if atniresdcidsgit positions 19 ngp 6 6/ ofMBe dinfi®eatidsat@sice as shown in
i ntravascul ar coagul ati on, which conpri ses
SEQ IDhNk Riost e of mpeptite bavingrandainmadidsegudnce eargprisingfasubstigition, deletion
dfromdissem nated intravascul ar coagul ati on whose ) )
or addifignaef ane o Multipleoaping agids With mespeds to the minpuapidegmence pEsaid peptide
The, net hod .accor.ding to [14] above, wherein said
andha??%%ﬂﬁﬁﬂ%ﬂﬂﬂ CM¥l30| ubl e t hronbonodul i n;  [16] The
ceordi o, [ 14 r.[1 ve rein said .
631 R b s o ot b ot eneh e ARG i bl doagutation
dibd BRY BRI, B8] dnd R4 PRRYE hHRMeirt SRl Rftohddguiis b i
accorV\%th %mﬁggﬂékgﬁhg JﬁeFﬁﬁ$ﬁ§Vacfg sequencgﬂgsﬁgﬁoﬁﬁﬁkhﬁmmga

sequenddfchdi$AnPlOf athino%cidd at Positihins @9 t0L316 off thé arino HIR! RBidAESas shown in
according to [14] or [15] above, wherein said

SEQ IDXOovrbwokipdul in is a peptide obtained fromtransformant
cells prepared by transfecting host cells with DNA

[6-4] ehbodieny fohéhemnynanddyi npsexgisnic ef aissghioated iimfragggulpDcoagulation
.NO 1 or 3; [16-3] The nethod according to [14] or | )
according tgpany, ges Rf [ nkdrasH 13-4 Lateve. Avhsresbssisttiranibomedulings a pertide having a
obt ai.ned f.rom transformant . cel repare s
sequencl BafidiGe of G RER GeieBot | ortdR: SridBEp g ot St pgsitons 17 t
516, or Q%ogtl&%q"ﬁggl% S HME ki sé%lrzlglclelgs N3wriin gEQ7ﬁ) NO: 9 or 11, a peptide
having an amino acid sequence comprising a substitution, deletion or addition of one or multiple
amino acids with respect to the amino acid sequence of said peptide and having thrombomodulin

activity, or a mixture thereof;




[16-4] The nethod according to [14] or [15] above,
wherein said thronbonodulin is a peptide obtained from
transformant cells prepared by transfecting host cells
wi th DNA encodi ng the am no acid sequence as shown in

-51 Shfe! ; 71 The . ar.di n :
651 e Py g sl AR S6(RA Bk R congon
according tmfg@ﬁ@smq, ]l $ndq3-AERHovE avHep £6H Bror@BHRAEI is a peptide having a

consi sting of amno acids at positions 19 to 132 of
sequenteh@nsisting®f aminh ek aepasitions 19 oG, atrpoSiEehs 19 DG 5,1at Positdons 17 to
a peptide having a honol ogous nutation sequence of
516, orggh pgisitiang Uérie é 1 anfithh aminngacihsegnenseres shovm ia MEQ R NO:$roral 1, or a

. n%xtu e thereof; [17-2] The method according to any

MIXUrGRErel [14], [15], and [16-2] above, wherein said

t ht onbo uljn is a, peptide havipg.a sequence )
661 ¢ dHE B oPeTa Aoy cTere e of RisGanass foFeyssulay congultion

o S . . .
st 0% UICO A8, PSRt ARl SRR i

SeAdotlsi e Bthoddflls RBNdsRBNS 19 RIMIGTRAL OB tb i1 § Yat positi
Sequen[ 17- é?&%he nmet hod ac%dgr ding to ahyqignle of [t14] ,’ya[tfgs]lt,lons 1710
516, oranposjtibas 2] toad16WE thevdein® hdid Sejuéhck a5 sHsb@BGEQ ID NO): 8, or a mixture

pepti de having a sequence consisting of am no acids at
thereofposi tions 19 to 132 of the amino aci d sequence as

shown in SEQID NGO 1 or 3; [17-4] The nethod

[6-7]  adberagemgfor dhemny andéoroimpravement of dissesminated entrayasqwlay eoagulation
.wher ei n_saj ro ulin.is.a peptide having a . )
accordige 0 e @é{ﬂ];iﬁ;qnﬂ@f’%? shai ] %@itﬁpﬂ%agw #lBHS 2 peptidg having
sanenk 1o 1oL BB R AL 7R MBI 8548 g osvons 17
516, or BE)0sOnS1 78575 BPAY Smifd Rid s%!g‘ueﬁ@&éé%ﬂ&@n f SIS 9 NS AY ER S mixture
and havi ng thronbonodul in activity, or a mxture
thereofit hereof; [17-5] The net hod according to any one of
[14], [15], and [16-2] above, wherein said
[6-8] t Whe et tharapysarsl/dq eipiprelenaaty bf dissensiegiett fird@vascular coagulation
consisting of am no acids at positions 19 to 132 or at
accordipgh &1 e are of [tlo [2]32nd3-#hebewei mbersin shid gorebemodudin is a peptide

...Shown in SEQID NG 1 or 3, or a mxture thereof;
consistipg of Fjequense feAsHEee akapipaprigs BlPogignsokdcto 36 af ppsitiqns 3P fo 515, at

.._an - 2]  above, erein said thronbonodulin is
POS‘“OH&&%EC{ 71 ?1‘16?6???@“0515 %ﬁhméﬁegﬂ@aﬁgﬁ%ffﬁﬁquaﬁ gva i RFQ Jp NO: 9,
miRAs k@RS 19 to 132 or at positions 17 to 132 of the
ora an?ﬁ%kggid sequence as shown in SEQID NO 1, or a
6-9] m t ; 7 . accordi y :
69 DK 4y Ry, ok oy L e ol 8 congtaion
accordirigh 0 B30 b of Irm’ 3, ancp@:pg] elfovB aWhiginasake ehieiB&nodulin is a peptide
consi sting of amno acids at positions 19 to 132 or at
consistimaf & sequeicd ZortstidBef aing hedsaatipositiasi 19 ts Sq6Len pesitishs 19 to 515, at
.. Shown in SEQID NO 3, or a mxture thereof; [17-8]
positiony 2torid 6Hay@t pasdionsil fig St & ofithy amine agid spqughee 4s sB3wn iarkEQ ID NO: 9;
[16-2] above, wherein said thronbonodulin is a peptide
[6-10] - Thes peent dgyr drerapy sadins ipprovemsntsef Aigscatinated idrasasrdlar geagulation

wcors R BRSO R B AR5, 1S 0 RRrATAnGhidF  pes
consil] 18, e e 08 TSRO0 ST o 515,

position$ 17 R)P@BU |p;k)§ltid')r_§ 12 tH8P% bife SRR d ke & ﬁ@%%‘@ﬁgtﬂ) NO:

consi sting of amno acids at positions 19 to 132 or

11, or a pd@urt iteR®F17 to 132 of the amino acid sequence as
shown in SEQID NO 3, or a mxture thereof; [18] The

[6-11] nEhehegbntdaotidiapy dnd/oarimporvemerdt ¢fl diksenfiddidd, irmmachaspulf- Sagulation
above, wherein said thronmbonodulin is a peptide having
a sequence consisting of amino acids at positions 19
to 480 of the am no acid sequence as shown in SEQ ID
NO 5 or 7, a peptide having a honol ogous nutation
sequence of said sequence and havi ng thronbonodul i n
activity, or a mxture thereof; [18-2] The nethod




[18-5] The nethod according to any one of [14], [15],
and [ 16-3] above, wherein said thronbonodulinis a
pepti de having a sequence consisting of am no acids at
positions 19 to 480 or at positions 17 to 480 of the
accordid@ tB GangtCnd 10T eand 3 UBBvd, Avhekid kdidl tNOmbemBdulify i i
aghixtgre Jﬁ§?£§?? [13;2? The net hod accordi ng ngaﬁgrpqﬁme
consistogef afsequbdde, copdiSiing ofi athirfoldeids it pdstioas 19vves 16| i aitions 19 to 515, at
.. thrombonodulin is a peptide having a sequence
positiogsohystio Sl by abpositionn b7 tct §of ghe Jpain véid seudide e skt8G inrSEQ ID NO:
1 positions 17 to 480 of the ami no acid sequence as
> shown in SEQID NO 5, or a mxture thereof; [18-7]

71 el Ry ARSTRCREP SufiorhD ob it i2tiyefir cgegulaion

[ . > : : . _
w8 B BTSSP el IEPRGAE 8Bl oy s
intravas¥illaN a8 lhfbnI RS PIEEn i BHENBn hBivRESr 4k oNs. 7, Or a
m xture thereof; [18-8] The nmethod according to any
ofiieis of be doAdd, thit1when tAérd afeldfted jterd BOMBers, WiEH &ithe Sdiethentioned [1] to
t hronbonodul in is a peptide consisting of a sequence
[6-11], emchwhert $ualy citdd igam mambees fisthert ingods itanonsithl Byphenadichuntbesst such as
positions 17 to 480 of the am no acid sequence as
the aforespippnes (Gt meanethat suchritegns ik yphenatesy mwibers| arg algg cited. The

The net hod gccordi.ng to any one of [14], [15], and
Smnehf?%@§?%gg69%?wﬂﬂﬁm ¢4 €Wy ¢ hr onborodul in i s a pepti de

51 SO0 BB o B0 B B Bon
oL, S PR S SRR 5 2

[9]  OfThé ldtnt fod Ierapynehd/ckOimttroRBRME of \WkSIBhated tFhvascular coagulation

t hronmbonodul in i's a peptide having a sequence
accordiggiosing bneaf [ bifto §8fiabeveawhids isah ipeserious pepationg 516 of
the am no acid sequence as shown in SEQI1I1) NO 9 or
[10]  17The sgens pfot dleerapyvindépr aimtpoonsinegio of dissenainaterh ingreyasenlae cofgulation
.saji d sequence and havi ng_ thronmbonodul in activity, or a
according o2y gng ‘P\tﬁll E1l9] gbeve. whichrigchagcieriaedin dast Hiisagiministareg at a dose of
of, [14 .15],,and [16-4] above, wherejn said
00210 Al wiianbisay HERLA bRt Fortibh s ik e on
c ISk ' cids at positions 19.tq 516 .of .
) P i 18 Hen B SRR B eyt Wiy congulaton
accordinglto ' i i i i
O (P RE P SR Pg yPi TR Bl A% R red in
combinjtib8-with ahtiromdiftod according to any one of [14], [15],
and [ 16-4] above, wherein said thrombonodulin is a
[12]  p&l iagent Haw ihegapg aepuempeovemesti of disgenthatain@vacilas céigulation
_positions 19 to 516 of the am no acid sequence as
accordinghigvinyiare SEQL] © [\ at®verwherein thodiddentitatedmptrinascular coagulation is
deri daﬁc rding to any one ofﬁkl4], [15], and [16-4] above,
erived {fpm hemepQighicmalignanay orertipys discase: pept i de havi ng a

seguenc onsi sting,of. am no acids. at .posjtions 19 to .
2-17 SEEBEGE S50 etobt ASKeg iy petop sl ipveilan goaenlation

; i el . e . no . acid s ence . . .
sccordi o S 8 (BER 1H) B2ty 1 S A RS A6 vacion i
dmhedﬂ@ﬁpkﬁggﬂakﬂyagb' ~sequence of said sequence and

havi ng thronmbormodulin activity, or a m xture thereof;
[12-2] [T bdenf Her thetapp hndoe Gin@tdvemeR dMiis@Atndddd [nkdlascilldStoagulation

~and [16-4] above, wherein said thrombonodulin is a
accordingetp tang @nk af i[ Hotod 1 Hledpoee) cehetzim shesdisseqirafedaimirnvascaibir dsagatation is

. ositions 19 to 516, at positions 19 to 515, at

derived opgiinipelioys diveasey 516, or at positions 17 to 515 of the

am no acid sequence as shown in SEQID NO 9 or 11, or

a mxture thereof; [19-6] Ihe nethod according to any

one of [14], [15], and [16-4] above, wherein said

t hronbonmodul in is a peptide having a sequence

consi sting of am no acids at positions 19 to 516, at

positions 19 to 515, at positions 17 to 516, or at

R s ~~AaAar~ " o e o

()=
o=




[19-8] The nethod according to any one of [14], [15],
and [ 16-4] above, wherein said thronbonodulinis a

pepti de consisting of a sequence consisting of am no
acids at positions 19 to 516, at positions 19 to 515,

12-31at AROSeht B8FS relivici . t it i-qn .515 )
[ ]t he g‘%'ento acir d %%%l}gﬁggeggoogh%f\aﬁ%ﬁ I%E%mﬂ%l h%lé%, S%%engg from

disseminiaietLingeaviivlae ebagulafiS, Syhidh eoriish thr @AY ad 8n 88We ingredient
one of [14], [15], and [16-4] above, wherein said

and whi¢ly is somisthndd tn thespatienpepiffedes fomsiiss¢rhingtedintravasadarengglation who
consi sting of amno acids at positions 19 to 516, at

haveaﬁg@l? gigombinagtivitymf less thpnd4%3i ons 17 to 516, or at

positions 17.to f the amn ci d sequence as . .
11241 8 Bicpeih Seseinion53 Exbopa Guhersn s ErorabooRiie Gabsgeantidq doscribed
: e .[15], and [16-4] above, wherein said
Inamyt r°§fﬁg§° dlull]%ﬁ(lvi’es a peptide consisting of a sequence
12-5] COMngl i ) ; ]

e B Rl 1B PRI, Bt he PRy Pabt B any one of
[1]to [iB3]dboeys 17 to 515 of the am no acid sequence as

shown in SEQ ID NO 11, or a mxture thereof; [19-11]

[13]  Thiemethot dor stectngdpatignts euffeniyig dioen difsefrisbted ihttdascutin doagulation, to
16- 4] above, wherein said thronmbonodulin is a peptide
whom hasmqdalin isfto he admjoisterad, which cemprisgs: afeasuring chegplastisa amtithrombin
... positions 19 to 516, at paositions 19 to 515, at ) .
activity b Dt suttanmg fromsdigsenyatedrintryasculapepagulation seleptng patiepts suffering

! k sequence as shown in SEQ.ID NQ 11; 20]_
from R BE ey RSP GRS RO artgroTai ey Bl 50%; and
d i I ] My I.ng. ul.in t
e P pARR R O WSRO AL AN RO B P whom
thromb6@ad@kinad fo®e aiRiaye a pl asma antithronbin activity of
40% or less; [21] The nethod according to any one of

[13-2] [ Th¢ nathdd24tkordivvie,[13¥habooé fort df paRidhi Istfféring from disseminated
) adm ni stered parenterally; [22] e met hod accordi ng
intravascplan rpagiiagionf th 14homo thrdthporabdulie, isvher bé radministered, wherein the
t hronbonopdul in i s adm nistered intravenously; [23]
thrombemedykip isfheipeptide dasritgd imanyrape oRE ] ¥ [6f11Kaboves [ 22] above,

inis admni stered at_ a dose of

erei n thrqnmbonod
[13-3] \S%Zaéeat @rogwﬁlﬁy kaélg}ﬁé rnn@r‘ﬂyewp@thpfh digsenypated ntgvascular coagulation

. € ' ntravenous dri.p inf.ysion:. .[24] The method
compn%o&#ﬁ%é%fi%hnaaﬁfn 8{;}@/&: cﬁ;grf[adi £, \{I}Béi’t ig M@! to pRicufs spdering from
disser : i i ot dutdn i LN red :
s ARl g TR B s
[134] An agent for therapy and/or improvement of disseminated intravascular coagulation

comprising thrombomodulin as an active ingredient, which is administered to patients suffering from
disseminated intravascular coagulation, when their plasma antithrombin activity is measured and the
plasma antithrombin activity is less than 50%;

[14] A method for treating and/or improving disseminated intravascular coagulation, which
comprises administering thrombomodulin to patients suffering from disseminated intravascular
coagulation whose plasma antithrombin activity is less than 50%;

[15] The method according to [14] above, wherein said thrombomodulin is soluble
thrombomodulin;

[16] The method according to [14] or [15] above, wherein said thrombomodulin is a peptide

12




[ 25] The nethod according to any one of [14] to [24]
above, wherein the dissem nated intravascul ar
coagul ation is derived from henopoi etic nmalignancy or
i nfecti ous disease. [25-1] The nethod according to any
obtaine@FnPfrarlsthftharit @ells3#pafldByaran¥B&n@i Hast BRs Wit PRA Bb&Hg the amino
i ntravascul ar coagul ation is derived from henopoietic
acid sequethéegn alsyh in [SER) IZ) NOhE 3pgthedratcordi ng to any one of
[14] to [24] above, wherein the di ssem nated
[16-2] | ribe anetlwdiAcerrding g (14dtor GIF]iabode milvreth saidothramtfoswdilduss a peptide
i sease. 26] A nethod for reducing the |ikelihood of

Obtaineg é@f!htrarﬁﬁ)ﬁ{}% Relarerarddydinsiestingdostcshs witks DM} engedige the amino
. i nt | [ , which [
acid seqyihe SR RS ERBNBOhOGH i m to ¢ he bat i ent's sufferi ng
¢ . = : . .
6:3] | IR RS HLRRAER: |0 P (GO wFERE R R BB 5, £pcpiie
obtained HRm BinEBRE A %Is?r%}%reeh%g[t?aﬁlfe&ﬂg\h%st_ MER R BNA Slcodin% 1ghe amino

t hronbonodul i n i pépti de described 1 n any one
acid sequbhcetad stidevnlia SEQOMEO: § @61 3] The nethod according to
[ 26] above, which has the characteristics described in
[16-4] afihe orethodfacfdfling do [125-0R]154labwe;, whrRiA] sall theinitoehotiolin is a peptide
treating and/ or_inproving di ssem nated intravascul ar

obtained fa@ fransiognant apllsarepatsebyi tasfeetingihastselds Wity DNA encoding the amino
sl LTSRN KRB BALY s Ul er) 10 T om o scent nated

7] TTbb GERaF aPoebies o AP Of i d b ol UG bbby wherein said
thrombOfied AN PE rflc RS TRlale cHiblife SOMRY 388 gt positions 1910 132 of

the amihd 84 §3q]§§1ﬁ:€'ia£‘§ﬂoeﬁl ih 'SEWQM 3F 3. CORGHAA VRS a HRRIo O?Sh Iélutation

their plasma antithronbin activity is neasured an
sequenqelof saichsegidrict AridiaRing taeinbsrhbdulinSictivts SortameiRtubedberedtf f ect s
of the Invention By the use of the
[17-2] t Ahe reshask atdordingrio adnyi omg pf ddéls 41 Slorandf [1612¢ ghoes ewherein said

i nvention, the synptons of DI C patients having

: <. . a
thrombesnodula issrpeptifle having pieqpense consistingobaneing agids @ fppeitiensigity 132 of
treated and/ or i nprov referably w thout conbining
the amigp A RpqucpEs s ﬁkﬂ% 'ﬁoﬁg‘ééﬁaﬁpwé f&% orﬂzpm%mam@wlogws
mutatiog éei%glgrv(&: of &YF gtl:tqllle%r(}e z\{Mn(fll l{awkﬁg thsrgﬁgclargo&u?lln lathiwdt?;s cri bed
[17-3] The method according to any one of [14], [15], and [16-2] above, wherein said

thrombomodulin is a peptide having a sequence consisting of amino acids at positions 19 to 132 of
the amino acid sequence as shown in SEQ ID NO: 1 or 3;

[17-4] The method according to any one of [14], [15], and [16-2] above, wherein said
thrombomodulin is a peptide having a sequence consisting of amino acids at positions 19 to 132 or at
positions 17 to 132 of the amino acid sequence as shown in SEQ ID NO: 1 or 3, a peptide having a
homologous mutation sequence of said sequence and having thrombomodulin activity, or a mixture
thereof;

[17-5] The method according to any one of [14], [15], and [16-2] above, wherein said
thrombomodulin is a peptide having a sequence consisting of amino acids at positions 19 to 132 or at

positions 17 to 132 of the amino acid sequence as shown in SEQ ID NO: 1 or 3, or a mixture thereof:

13




The present invention provides an agent for therapy

and/ or inprovenent of dissem nated intravascul ar

coagul ation (DI C) conprising thronbonodulin as an

active ingredient, which is adm nistered to patients
17-6] S Ufe® Friefhd f dc88Riinb Erod by QL N Bd), 1 (15T, 24RAS F6-A' herein sai
[ ]coagul gti on who ga\(/)eb%spl a.srmﬁailit Pt!ir orrbfn ac?‘i"’%"’t? (e)?em said
thrombog®guliniaf p§fide having a sedtiddbe édhsistitpeofagh@idtacids bt fodEbANYY to 132 or at

__and/or inprovenent of dissem nated intravascul ar

positiogol/gall 32 didhe ohino had prgesen s showarit BBQ IDN@, agemixtire thereof;

t herapy and/ or inprovenent of dissem nated ) )
[17-7]i rkheatrged | aseordibagial amyi one iof P4l.i BAl sansufli6e?]i Aepver overein said

t he di ssem nated.i ntravascul ar , coggul ati on who_have a
thrombgmadyhn 15 pertle B seeianer tapsigiing ol aminorpigids ggagsitions 19 to 132 or at

... \DI- he .present invention.a royvides an agent .

positiof AR B o b SO ST Rt R G mo PR i PRSP pieos
17-8] SUfrkefkmed f %F?iﬂ e | N4, aM3P A 1622 WAL WhBrein sai
[ ]A pr eferrecfrce e%fép%}y;i%hgg)ffpg% I:/lﬁg %epggj %?,o?@@rem said
thrombbﬂi@ﬂlﬂmeiﬁﬁgj’ep&fe dohdisting of BIs8)iRAte @RsifingtITANARALIsY: positions 19 to

patients due to DIC' for exanple. In addition, another
132 or pr pfsitionetl ©f 32 of thesantips sid sdguaive @f stbeinein iISBCQRID BIO: df or a mixture

the system c condition of patients due to DI C'.
thereofp) C i s a di sease or syndronme whereby | arge quantities

of__ bl ootgagoagul ation-accel erating substances are . .
[17-9] g diher methed Ascoqdipg <fa) anyorng jof sS4l dd b gadc Bigsddabeye, wherein said

ari,Qus di seases, .so that the function_of .a . ..
rombli Rt £pRSEEEDnfPe o f cebilies oy snedy Gmiftuepids 4 gositons 19 to

. re. |. . .
152 or Rt L BT S in AT R eI B M S PCPEERE 3) r a i
thereofvessel s, and at the same time, thronbocytes or
coagul ation factors necessary for the control of
[18] bIThedhabodrecading udeshy bherogby4],casEi 4d Plsoi]t hi@e, wherein said
abnormality. Specifically, as a result of fibrin
thrombémpdrdiniioa peptide Asdng asequessebnsidtihg eflarnimo ddids hitopositions 19 to 480 of
consunption coagul opathy or organ failure due to
the amipp agi¢d soguenasas Sh%mmtSEé}ﬁ})N&a por 701 ®Bptide having & ladneglegsyls mutation
to_.as,di ssem nated intravascuyl ar ,coagul ati on syndrone
sequencs,Of §id pequENCE AR Ay HECPBDORE agH VI OT @ ef R ereot;

| Ryt he case of .underlying di.s e at_.i I i.gnant . .
[18-2] ¢ ] rm%tﬁ%cﬁ %KL _o‘?‘%’t f”ge oy ﬁgﬁ.aﬂ@ B Elg_ﬁﬂda Ve, Wwherein said
tromb AR AT periOE Ratod 4 S2lenct B NPAERS SEial  dolfiBhs 19 10 480 of
the am#b QR $QAGEE A8 RFWS YS SR P NEX 0LeS T V&! ¥ paftde 1aliRg af Bmologous

cause DI'C Mor eover, DIC may al sO be caused by
mutatios y&fuemie®f bdid seqnenet aidhavigpiaosbosyddinasvifyher ei naf t er

abbreviated as SIRS, at tinmes) that occurs as a result
[18-3] offhs avethes] acqvkding itoumyopnanefi [Afpcibhumd HI6i3)i @mive, wherein said

i nvasi on. . SIRS is a state caused by accel erat ed
thrombeyaorkinds »pentifle havingaragency cessisting abamine apideat pesitipns 19 to 480 of
.Sseripus tissue inju evere infectious disease. If
the aming ac %‘é@?‘?%ﬁ?ﬁﬁﬂ’é&é‘%‘)ﬁié@éiq‘i ; DICis caused by
agl | vati on _of neutrophil or i vati on ,of. .vascul ar . .
(1841 ZEhL VRARE A Sonfif 6 WY, one of JTALYIESL e "M@ wherein aid
thrombdthétulifi i fseddlefed 65 &InPRF L lo&t
om preDl C, srbg{e}s?(?etn%g?l ,gggﬁcgie‘ﬁ?e&ggégdﬁg%?pr P %Q?%%;ﬁogﬁ@é&?% 480 orat
positionk NP tO¥E e HhinDhlid 8équeR REESAn SEY EVNGS 3Na Péptide having a
effectively used at preDl C. Thus, the intended use of
homologdis nagatioh séqrendehsfrsaid sequraéedndiHapihg weomBémedulilatiiady, dri¥emixture
present invention also includes the therapy and/or
thereof;| npr overrent of preDl C. DI C has various types
of clinical synptons depending on the type of
under | yi ng pat hogenic condi4ion. In addition to
observation of bleeding or organ synptons, a preferred
nmet hod for diagnosing an illness as DI C conprises

keeping the score of DIC on the basis of several test
val ues as described bel ow and then di agnosing the

L el o~ - ~ ~ o




The type of DIC, to which the agent for therapy and/or

i nprovenent of DIC of the present invention is to be

adm nistered, is not particularly limted. However,

the agent of the present invention is applied nore
[18-5] prEfeehihod 4cBoriRBOROLS} iohe N [lanansy: sier Ll\eeﬂ Ebdfve Okwherein said

i nfectious di sease-derived DI C "and further preferably
thromtomotuifreis & beptide Havigos@qakace saeisilgof atvirmrkls bi fosiEism g 18 480 or at

__of the infectious disease-derived DICis preferably

positiogei tb 48k izhelaming edd Biq@enck s showntie SEQIBMND:rSewt 7, or a mixture thereof;

enbodi nent, the agent of the present invention is also
[18-6] apidiei wgthed) acecrdinsi ©t vy 198 | cg‘nﬁﬂbyuébr qngle Hl6F3 1cabove, wherein said

The ent for, therapy and/or .inpraovenent, of DIC of th
thrombgpBa BT Rerdie heipeiapalite e tIEsy ArgI idpes rosHpE: 19 10 380 ora

o ' ] . consi;der ed IRS occurrjn

posiio oAb AE0L M ing 438 s BB RS AEUPRR T B QDR 1 ORI oo
18-71 OfTHeN i i S t 1 & (%_fl y : :
e ot P iy, D0 5, PR Lo B [ G 88 wheren said
thrombGejpthlizEsrh peptitié BivirpGCsfEentd donsiBirg. of AM@HoRiciaB it JRSitiERSI®S0 480 or at

where the agent of the present invention can be used
positiofisoli7 tp 480 afithesaming hcidbseigherse pt shoemiimSBQAD DICGE.7, dthahixiise thereof:

the present invention, the agent may be used for
[18-8] pdihi emethodyi aceprding Her anye pné cfnfl4l, ol SHiapd Bli6-3jastiovat wherein said

with . hoth septicemia and DIC, or patients suspected.
trombpipoghlipds & SR SAPSiSUaR @f Breqeese consitting OB apiecasHSa Rations 19 to

een..kno arserious system c infect.i | Sease .
480 or JEial Ot o %R0 B 1S ik SiaEF =5 Hiciiin DD RE7Sor amixaure
thereofi Nfiltration of mcroorganisnms froman infectious
Tocus into blood, as a result of diseases such as
[18-9] | MheChbBss Héct@AS Qo 4HY bAOIRL[14LNMMS), e{?ﬁpf%oaql ABoRES wperein said
renal failure, diabetés or dystocia, or treatnents for
thrombompdidiy 04 pejptiie @@sisting V€ B sefehd2boBsisting @f amlideedcisSit positions 19 to
transfusi on solution devices, dialysis or
480 or atrpesitiewsst7om#80 of the mimyanpt sqeeroé ag stiosmdh SEQSE® NO: 5, or a mixture
progress, system c shock is induced by septic shock,
thereofnapely, by a shamfall in blood pressure or periphera
circulatory fai.lure. Thereafter, the occurrence of . .
[19] dilrg‘é r‘B"éfm“{ 19° 9 A o PR RS [iﬁ];z Hlak andng6-4i ehewss, wherein said
.and.centra

' .. . L i. | I .
T e N O

the amifPRY] SR ol MM ) SERID T U PP B R mutaon
sequendedf idieqhidrRt aRTIeRT e tbMB6HOEIIR actRE! & anStitkd RSty
failure caused by pul nonary capillary disorder
[19-2] ailhenoketbdniatdording ity adnly 0oneolof ri@di; r[ePhidnd aj16-4] hebove, wherein said
m gration and accunul ation thereof in Iung parenchyna.
thrombornesdulin ésmpeptide havinga seqnenicy cproting of amino aditkeatepositiens 19 to 516 of
several nethods for diagnosing an illness as
the amige geifl SeqeRce aytRWRER r&fﬂg IANOsPwrdli ofed peniide dgying/a hemologous
.al.. COit..Care. Med., 31: 1250-1256. Exanples of the
HMﬁmog%%PPE@H%%Wﬁ?ﬂﬁﬁﬁ%?g@mﬁﬂgﬂEQQ H &H¥hods for

21 di | g i- ss.as septi cem a by .doctors and . .
[19-3) | AREMAMA g 1y " SR 5 e T n cgoin s
iy . _ - .
trombdRULELS EherlTE PR 4 Safr P LIREIhE S ANA0RAR Mdofons 19,0 516 of
the amirid dc eBbe ABIsHSOVREIEQ IPNOLY opf1;t he fol | owi ng four
items ((1) a body tenperature of >38C or <36C, (2) a
[19-4] c8hed insethodabezonfing>9®)/any none( 3) [#4]r €851 raad i [06-4] adbevef wherein said
>20/mn or artificial respiration required, and (4) a
thrombamadibie istaepeptidmhaving aseauapcd¢ansiBting ofandn@aidsatPpsidums dA to 516, at
i mmat ure | eukocyte count of >10% have been sati sfied,
and then di agnosing the SIRS as septicem a when the
cause of the di sease has been denonstrated or
suspected to be a microorganism|[LaRosa S., the
honepage of the Ceveland Cinic]. Anethod simlar to
this method is described in Menbers of the Anerican




As intractabl e septic shock, septic shock that
continues for 1 hour or nore and does not react with a
vasopressor contained in infusion solution is
exenplified. As nultiple organ dysfunction

positicay NAtOFES, af\idBhns B7 @i SI6a5aut hbdtions 3736 §ONPEARE &HinWabfd sequence as
failure of one or multiple organs and requires nedica

showny in (SEQ/ENNDo# ot bl, ageptideihaving rkomblagis nsatixeeqiehdel Edaid sequence
The agent for therapy and/or inprovenent of DI C of the

and haying dupmbermeditin peftyity.on a puxtufefteasedfvel y used for patients

W th | ow AT activity. The term"patients with [ow AT '
1951 the dod; eccqiding (% apearepelt { Kbt 51 \hhaech [H1-4k wovaT wherein said

throm{Rhdeiid i o' ptck Mol AP oot e s g positions £ o 516, a
" {isal; ATrdef i i ired .
PSR e POV b 316, R hlihs 3710 Sl PSS e spavence s

shownAT SEQTDN@ M orR&tdr 8 AigtufRRGedFat | ents whose AT activity
is naturally |lower than that of normal persons

[19-6] ( aPer oethodt scyrdBig Yot any’ @ - ofO[14Y,hEI SR Aer [Te4dabove, wherein said
acqui red AT-deficient patients mean patients whose AT
thrombgeopylin iy aipsptifisdeviag e dequonc20umuisting @f sminb atiiatt mkitiony 1o 516, at

..@gﬁfoqﬁ after birth. Specific causes for decreasing AT
positions: % 19 31y, & ppgtions; I/t Si o or gbirositione 17 1 Héxf dlee aminh aeid sequence as

o NS 5GB! O 211 v comtons,
12150 BSoRERRESHRR BUOALSIF o oUBESOY SR L 9 R i
thrombgibiMintY a Yistidk RaIEPR SR biGsithi %Pamﬁlo %@% EARSiibAb o 516, at

activity due to aging, premature-birt

positiomi B t5eS, at Beditiek'19 t615 56 a8 &t podiidnd B U150 iR hmihdadidd §eqfuence as
resent invention, however, whether the DI C di sease o

shown wEQH? NOnil t,lor h mixtérE tleedoifvi ty is i nfected congenitally
or the disease is acquired after birth is not
[19-8] pdbe | methed |1apcarding tte danyThee rofcld4bf [16 candpHiSHd nateve,s wherkin said
thrombR&r tcularly limted. Japanese is preferable. »
m d% A@friide cpsishpg ok g seusnre consigingiof aminodoids ah positions 19 to
an 50%.can phe effectively

ivity.of |
316, atipo %g{}%d@;??gﬁglr \é* {%‘g’%d?f}éﬁﬁg U PREEPRS %o?o 1 hepfahy amimo acid
sequen@@géwigggehr } Iy %Iafaliﬁugfthetré?)?- present invention

conprising t orodul T’/nas an ‘active ingredient.
[199] ATh@GhétNod Ycdogd iﬁgfﬂs o FtfA tYsPfanBeHbLA! bl d9whiEin sai
coagul ant activity E?gthrongim %Hyééfpgaﬁgéﬁfgéggr“§ggm said
thrombdmodyéinéy @ beptidt €orSkHAE bf ytséc%leﬂq‘é oA BmBD Rids &t AdsitdéBs 19 to
value to the AT activity obtained fromthe plasma of a
516, at pesitiansyl 9atdui 165, éthposiionafl T éo Si&ferat edsitiensaly ©OF1584f the amino acid
pl asma). The type of the normal plasma used is not
sequencs a3 shopmimpEQ IDINP1%d, as long as it is normal plasma
that is commonly used by persons skilled in the art.
119-10) 1% ol BREORldes ¥ 0w st Pord ) di3inaad d | ribcibors. wherein said
. pl as manuf act ured by N BSC), .whjch have been
thromb 3T 103 B CTR Bt B4 TeRbiiot cOBIRBAb A B G5Ho8  postions 19 to
516, at pbsRARNYi 123150 ' jat e ﬁl(ﬁ at
P13 e DA TERELET 4, Sl 3 B 7B i acid
samxmwbaamgﬁhgpspgmmm@}h@Qx@%gxg&§$&£@yted by the Nationa
Institute for Biological Standards and Contro
[19-11] (Rer eiettmiit socomlivpr & iaay esheast MBSES)atknd I[184) -above, wherein said
Mor eover, as another preferred exanple, there can also
thrombopodulineis acpeptids erinaibting efeaseljadiice cartsitingofiarnina aoids whesions 19 to
516 AT activity has been corrected using the international
- at RYSHIRBRA Y tH P tesiBensNl BRCS |G of akresifising 1730 Hi8axf dhe amino acid
pl asma of the Scientific and Standardi zati on Conmittee
(hereinafter abbreviated a$ SSC, at tinmes) and the
I nternational Society on Thronbosis and Haenostasis
(hereinafter abbreviated as |ISTH, at tines)).

Furthernmore, normal plasnma included with a common AT
activity measurenent kit or nornmal plasma designated




The t hronbonodul in used in the present invention has
been known to have action to ( 1 ) selectively bind to
thronbin and to (2) pronote the activation of protein
C caused by the thronmbin. In addition, it is
sequenBé &fsB6RPINSHAAS NDP¢1.pr esent t hrombonodul i n general |y
have (3) action to extend the coagul ation tinme by
[20] t Hitemintiodaiechrding {ofgny dat bOf14] 1© [$UPraB6%:, vhizh Rb@pides kdministering
aggregation caused by thronbin. Such action of
thrombomodutiyotadise patientyayifirme iwire disedhinatedaigtravasaid opagulatiom who have a
activity. . As such thronbonodulin activity,
plasmaaf il ras b ativitnof A0S @rless] y has the actions in (1) and

) B o ST R s

dmini i ' f protein C caused by thronbin, the
@ §§%§é$%§8$%8el of the action to pronote the activation

971  Of r i : e . i ..
R B T o BB IS TR RS Riaefts Byt s
adminisére@intivesiosdly;i bed in various types of known
publi cations including JP Patent Publication (Kokai)
[23] Ndhe 6aetBRll ccordinO®93ny dfer edid] fo {283 abotd, ovhetain ¢hrdr@bdmodulin is
the coagulation tinme caused by thronbin or the action

adminigteyed; af Q. preto ). (8t rag/ke perglgy exithin bhoucsvia eentipyous intravenous drip
infus.thronbin can al so be confirned in the same above
%anner. The type of the thronbonodulin used in

4 ARG AR hE LI B Wyt B

oSS PR Bpli

[25] 't MherhanRd dbdofiing to lafly $né 7! [\mf td RAVBdbBle, SWhdleiASthe disserninated
distilled water used for injection (in the absence of

intravaseulatedagulhtivntis darivbd fSm hembguietd-rdignaicy poinfedaaa@izkaseand
general ly around the neutral range) at an anmount of 1

[25-1] ngherimethodraccerding &0 any/ont. ofr [14D tee {243 rabbes, alheyeid Sherglissdminated

X or, nore or 17 ng/nL or nore; nore preferably 20 ng/ nL

intravasgplaygoagulatiog isgerived em kemepoietic mydighgcH. or nore; and

2521 {3 e, W@Eﬁ%ﬁ&fﬁa&%&/ﬁﬁéﬁq £ Shove el Fy disemintd
. . . J 100 mL
inevastflh oo B QR 1 i SRR, o whet her or ot

sal yhkedt qg@gggg j ' Hﬁﬁﬂni e .

1261 algt er itd E{'gls ee |é32ﬂc§ (ﬁ/@%@%ﬁn%%thg?l? t he atltl\e(:}ir%tsigsu‘ﬁcermg from
dissemiBAEE int@dasdilan kRl 8NE WHIEE GombRteY ddififitety HPorhb@duBh to the
a position of illum nation of approximately 1000, for
patientsesudiiagihge frofnf ditdeminstddeintrivasdtar cdoaglativn Owltho Baven® plasa tagtithrombin
.. insol ubl e substances to such an extent that they are
activity of lesrthan ¥Wserved, it can be a clear indicator for the

so| ubl e thronbonodul in that has been dissolved in the
[26-2] \whhemethpd ageerdingde [ §bovs) wherein dshiombomodulin is thementiderigscribed
: t he exam ni ng the presence or absence of
1nm““?%%ﬁ@ﬁéig+ﬁgﬂPWFonbonoduIin used in the present
[ | r ef [ amno acid T
(26:3)  THEREHER ORI B 1001 PO PR Tl fhe st Ssmand i ag one of
[1]to 2537 aRfvel he ami no aci d sequence as shown in SEQ NG 1,
whi ch has been known as the central portion of the
[27] tAresheddstuidating ahd/¥t Inipré¥ing WEREMnie® HARNRL U Boaghidfon, which
am no acid sequence of the present thronmbonodulin is
compriseo tdpaistdring| thrombolrodilireth patientsondfesisg ifionc digserhiastsd dmtravascular
am no acid sequence consisting of amino acids at
coagulaigssafier gis plrgma antitigembin actidtydwns besnawdasiredkquence as
shown in SEQ NO 1. The ami no acid sequence consisting
of am no acids at positions?’19 to 132 of the
above-descri bed am no acid sequence as shown in SEQ ID
NO 1 nmay be naturally or artificially nutated, as
long as it has action to pronote the activation of
protein C caused by thronbin, nanely, thronbonodulin




preferred enbodi nent, there can also be applied a

pepti de consisting of a honol ogous nutati on sequence

of the ami no acid sequence consisting of am no acids

at positions 19 to 480 or at positions 17 to 480 of
[27-2] t he nhdAOfoR GleflinzE RN GRPpATIng NAVEMiMtcdBRrdvasdNar cBafMatién, which

and having at |east thronbonodulin activity. I n
comprigesf armihisteriggritodinb@nédulih e pakbiemnsrisaf@tig! frém uiseminatet Hatravascular

present invention preferably includes an am no acid
coagulafisgy ehere theonglasna agitiobmbini avtivige isdmeasureg omidt thompiasth® antthrombin

.. Slg of the am no acid sequence as shown in SEQ NO 9.

activityppy £s§ o Gp- t he present thronmbomodulin in this

enbodi ment is not particularly limted, as long as it

conprises such an am no aci d sequence consi sting of

Effects®FHR Qi at positions 19 to 515 of the amino acid
e sequeﬁ%g&gg shown in SEQID NO 9. The am no acid

S Q%U@le GRe 6P SldrtdnRiduRitRRiasd gfepaiaﬁcﬁpéf fhe PiSerkSint@ition, the
515 of the aforenentioned am no acid sequence as shown
symptants cBEQCI gatié h&vingey/ plaen AR b leds thdh 30%Ctan B8 effedtigely treated
as it has action to pronote the activation of protein
and/or ihprened guteforablywithohti combindngeivigh AT.hr onmbonodul i n activity.
In the am no acid sequence as shown in SEQ ID NO 11
Val that is the amno acid at position 473 of the

' [ ' EQ I D NO 9 has been
esT Qe r Of K A e B R RBS roctul i m used i the
pr Lnvention.al so.preferably includes an am no
ag$§%§%%%5W§§m83ﬁ%S%gfﬂgaﬁp%gﬁph%ﬂggpﬁs at positions
19k Gre3d iflenfidHpreiA el AR i
3 e ok BSOS PR S 0% FRIeL BRinc
intravas¢@IEl cbapulafién RDES)EESmprRUR Nt PibohfodiR aP@ht e grdient, which is
limted, as long as it has, at |east, an am no acid
adminigeref) én patiensnsifeting) ool thandissemiaied Sinedvagudir tdogfidatibd Wi have a
515 of the am no acid sequence as shown in SEQ I D NO
plasma gntghrombin agtivifyeyfidseithas 86fvence havi ng a honol ogous
ng%gtlon sequence of the aforenentioned sequence and
ha¥#tné atbe | 4258t Torn thsrapynerf/eri Emprevement yof pispeaninated  intravascular
r.red exan?Ies of the esent thromhonodul in

f . .
coaguliyy o ie PReBRIDRVRIIOR Shah 846nh {pr Sherapy ARE ABBrONBRE of disgeminated
. i i t | L] 9 t.0 516 t ILi 19
intravac@a B ot f Sl ARGy 1t i iregBhrRRT bt Qhpigton who
have a]gésg}a%iftim&%dﬁ%t@ﬁf Essyenugoce as shown in SEQ ID NO

1, and a peptide consisting of a honol ogous
Myicaédver) the esen GreveRion 210 REVERRIR fa{;@@ RS GeORE SAKeFRYdd of death
havi ng at [east thronbonmodulin activity. A peptide
in humangagénss suffgrigf fran dsgpremnatel inpnasctar sgagoltiayi no aci ds at
positions 19 to 516, at positions 19 to 515, at
pAdirefemeseftept ahtaimddrony the gherapysind/oo imsprovement 8BICoHis “pigeention of
m.no. acid sequence as shown in SEQID NO_ 9 is ]
the deatgz?f priiegisdup jo @F(éf for sxameple.| Jn adrdition, erothes prefieradretfect is “prevention

thereof .,is also a preferred exa ,, Moreover, in
Ofdetengﬁagf’ﬂ 8&%5’@%&%&9’18?@@@? aﬁe tgﬁ%[ di ment, there can
a . C i Sti.n e .
DRI ARAR: bP GnBr BRPA RS b 81 §iod SR acgplrating
substande9 afeldeRGSted & 4 RsdloTtis@le dQﬁ’ﬁ%et dafifkd b%zlaﬁ&lsgfﬂs@aseg 'so #at the function
positions 17 to 515 of the amno aCid sequence as
of a coagtilatioh dysteliEetdessNaly debelerAtell] atid bl titE6MmBMes % foinSd iR generalized
preferred exanple of the thronbonodulin of the present
blood vessgke frhicothrofbug fiematien)payplt thee dapnsinslt ivespelsf amd at the same time,
honol ogous nut ati on sequence thereof and having at
thrombqctgs; or eoagplabiernthgiors necassatyvfor hej contaplsef bierdirigeare consumed, thereby
preferred exanpl e of the present thronbonodulin.
A peptide having a honol ogbis nutation sequence is as
descri bed above. Such a peptide having a honol ogous
mut ati on sequence al so includes a peptide that may
conprise a substitution, deletion, or addition of one
or nore, nanely; one or nmultiple, and preferably




It is to be noted that the sequence consisting of
am no acids at positions 19 to 132 of the amno acid
sequence as shown in SEQ BD NO 1 corresponds to the
sequence consisting of am no acids at positions 367 to
causing 3Qttfy SSrAMIHN0 Bedi q ] i
%, an& that the s qdﬂﬁ@% %§ﬁ§?§?$ﬁg5%&H§#?ﬁ§5§%F3§¥§m7Vaﬁd’
bleedirpatie td @nsurdRtioh@odBbpathy bh rgadiTalGredet t HREMGBHBuLSmation occurs.
~shown in SEQ ID NO 5 corresponds to the sequence
DIC ispémgifetredty asfdisaerhinated ditdsasailarpmwagilition syddorme od8iffus intravascular
the am no acid sequence as shown in SEQ ID NO 9.
coagulghgnisyyrlrome.he sequence consisting of anino acids at
pgsitions 19 to 132 of the am.no acid sequence as . )
s ?FBJ&? Ga3e E@dFrB“P&&lS%S"c‘%?trlé EREEst upof pishas erapragetic malignancy
: [sting of .amno acids gt positions. 367 10 480 of .
or soliq EakChloa, NHorts (rSus fttar ersed in MR P Sral st Yoome fnto Sopiact with
blood, & BBoS ERAYEIRG ISt 1.0g: ) ' positions 19
ood§ RS EAUBAGR, SRR SHLAG 0 ANNG GEUAZR, POSTLLOnS
N®oréowf" DES R Ssh Obd RBusSE BYe BsRnbO NflirhilOry Ofesisd Qyndrome
~acids at positions 19 to 480 of" the am no acid
(hereingfm uehbowiatesl shGHRS,i a H0e)! BafNCeculsl as a result B $dvere, infectious or
. further, the sequences each consisting of am no acids
noninfegtioysedintdabineasiont o 18 of the amino acid sequences as
sggﬁg,in SEQID NCS: 1, 3, 5, 7, 9, and 11 are al
i GER?P itaptate Sapsed by metaivasted generationef ilammatseyicyekingationded with
. he thronbonodul in.used in the. present invention can. .
serious S Ml bR SPIRghCRioun GFeisira r{? kg pesomss @%ﬁaﬁaﬁgals caused
by actif¥iol | Ng.: iing. t.h t.i.dehaving the :
y acigiioh 8P AERARL b Y0, BF RSO BT Pisnor g o %l iy st s
relimiflary bihge 6F DIC (BR@RAfe} Gk i
P mmgar%még? n SEQQﬁQ) 2, 4.6 ,‘)'{ast,eCI legpﬁ%géegg%%gg) 5&%%%&% therapy
and/or inggPepichi/el MC ofMthOpRsenehiveitionkah bdefechvely 0% ﬁ&bmgtmus, the

) host cells with the vector. It is only necessary tha
intended wsé of) €et agdetsfoh sheeaply md/af dmproeehén g dDIEndMbe dedseht invention also
) sequences. Thus, a sugar chain may be or may not be
includes, thg gherapxgad/er igwrayemantofigePIChai n i s not particul arly
liﬂht d. In addition, in genetic engineerin )
t ng’fiju?é@,ouf Hepeg yRfe clisicak sympioms dependingog, glﬁ type jaf | wderlying
whi.ch a sugar.chain i s adde apd the | evel of
paﬂlogeté\’%d?? |d§)]r?ndi ﬁ"f %&ﬁtﬁ)@p@n SHyarm ?ﬁhle?@% Op P18 PNy, a preferred
I tleularly Limt T .
method 58l i ikedoS X b e e 1ok Edt e b i s of severa
test vallibtedse@bkcrel | idﬁgﬂ ir@aﬁ, - bfAL i
No. 11- 341958%?‘1:%{585%% n(PSt e gg%“éa%é?g DGR DA ore has
reachedt dcatiroked Ul Exunglest dfeudt Rtelucs MRl BN nuhbhte oF 3R platelets, the
sugar chain may be added to the same position as those
concentgpdion rof Hibdn/fibrindgen adtgradation prainetd (putihifeatblaeviatéd as FDP, at times)
described |ater, the nmethod for obtaining the
decompopgddhyhplagieind @ B-dimer pencprtetiomta fibrineger emcendration, ahd mi pretirombin

. enetic.engineeripng. In the case of obtaining the )
time. - NRuERY 145 QA SHIRIA e AT Fonding 4 B §ascd on a decrease in
i as, ar~sk.gnal uence t.hat c be ed in,
platctee iR g oY e L SERamioE < dVamg p iy Sigreh report
reperdiEalsd gf SRUR U ORDNE i Bl B LR A DY RS Sy Feam of
Intractabl ®keabd (B CogM@tior? Abforitasily§ Oht AEnSEAYE @ﬁ&iﬂ?é}gioweﬁ&e, Study
the am no acid sequence consi'Sting of am no aclds at

report 196 190ONE5-12; tKatsheni degutls, ‘afcftagive pliah @é’g@fﬁui%:'hﬁmlfﬂr initiation of
sequence as shown in SEQ ID NO 9, and other known

carly trgptgen| of dfGéh Rescasahc Btudg Tdam off gintrhetabd ikisvase (Bload Coagulation
human ti ssue pl asm nogen activator can be used
(I'nternational. Publicatiom W88/9811, and JP Patent
Publ i cati on (Kokai) No. 11-341990 (1999) A).
When a DNA sequence encodi ng thronbonodulin is
i ntroduced into host cells, there is preferably
appl i ed a nethod, which conprises incorporating the

T o o, o .




The thus prepared DNA is incorporated into, for
exanpl e, Chinese hanster ovary (CHO cells to obtain
transfonnant cells. Such cells are then sel ected, as
appropriate. The selected cells are then cultured to
Abnor@Bkt9, PheAMGbttyUs e SMth Yhd WolfaAN ndid rét%‘ﬁoméé uj 999 o7 bRd Katsumi
produced fromthe culture sofutio purifying it
Nakagae< & Hliafige tToujh “I0neamt diRinoss of Mcsi Rteﬁéi‘tsacbpiﬂéﬁudtsl df ih§uiry survey”
preferable that t he aforenenti oned host cells be
Clmlcql Blaedf BOPA): 362-B64) heFDIMAM{BEQ ib Blsdi@ssibR)to diagumt agertdirecondition
m.no aci d sequence as shown in SEQ ID NO 9. A nethod
as Pfeql&byw%?awgrﬁgw{@@ fibrin sptrsARtioN imbloecker 4 throptbén-gntidembin complex
ed met had.

i nvent i S limted t e aforenentio
C°n°en|‘38?°newaﬁ1ﬁ?‘i, gefic € ﬂﬁ&ﬁ@. %90% CIbtsmew e QYR criteria
(oo kBB RRIABILYS; | 3735 el i . .

r
cln AR RIS, L D R o i
Welfaré (N abib qbRO&H Tk HaggaWe “Revisibiess he Bhapet %ﬁl&r}ateal r@s@d@ﬂﬁi ﬁndmgs
treat nment using protease, as necessary.
for the diagoosizd mO0IQ! ¢riteriaf” Réveargh By TednnyLtracbld Bispdso (iBlloed Cbagulamn
the aforenentioned cell culture nethod, there may be
Abnormpglifes thafylipistry pidHaalth andhiVelfire, Stridyserei 189hd888rgp. 37-41).

diversified.as a result oféﬁosttranslatlona

mg e Qtf?foqﬁa%@S% &% dingss as Celﬁaﬁbmaétlwhﬁlé lispited gasdengyas it is the
e B A B el R oI s

s 1R A LS o

QOL op Ea&iehﬂs 0@ aR SarfOikdatin&f fGaAMCeR tn%aeséaPy %@Q | HEEER &n&ein?em in which

It is preferable that the amno acid at position 17
preDICiiagnesivigprefdrsbl\edréedounus. |t is nore preferabl e that
the amino acid at position 19 becone the N-term nus.
Meyseliagnpsticinmetiznus comprisigekeeping dDI€ rsbard thera tis arfother diagrostic method
acid at position 17 may becone the Nterm nus. Wth
comprigiggkaeping similseDH sporswasvelbasdlr aforamentisaed diagnostic method.
t he hol ds true for SEQ

CGhE pe o I, o8 Biichiske destclor Gtpy W@fﬂfﬁpf@ﬁ%%aﬁpl%f)ﬁhe present
v B B A A BB e

| f
e 5 8 St NN AT o
disease{deed AP ndOMAhE Wbl?fl A infechiGR! FdGseHRYiveEDRT, O qﬁk‘ﬁﬁgﬁb Bxample

some cases. That ere may be cases where

of the infettivns disbabedtrivpdIDI0 Brpréfdrablp aestivesid degivéd DEC.M IUGothasteferred
it is further am dated, so that the C-term nal am no

embodimentdthe gerts of thecprésentinvehtion isr dsdppliecatofentopdietiontbignancy-derived
diversified NNterminal amno acid and C-term nal am no

DIC. acid or a mxture thereof may be produced. The am no

d at . posj tlon referably become the
PP IRE oD sgoF an% RO RE ﬂﬁ%@fﬂéf‘r Presenk HiyeRioRanay, also be

s fm%’é?%%ﬁ*nﬂs%%ﬁt N T

Sisfa
o 48 B A 8 gl 005 e win i

caused byninfctdusAiddede. 1Bepticemia ot @cdudd Qf[ﬂ?md UThdle BRY %b Qﬁs‘és Rifiere the
the aforenenti oned net hod nay be a peptide m Xture

agent ofithd prestntievesition exh Hduset for putisnta mith Gothaeptcai and DEQE CTHdt &, in the
exanple is a m xture of peptides consisting of a

present iEeniienctbe agentingy begsed fforqatiends with disheaseptiosnit ioo PEC,1® phtients with
516, at positions 19 to 515, at positions 17 to 516,
or at positions 17 to 515 4 the am no acid sequence
as shown in SEQIIl) NO 9. Next, isolation and
purification of thronbonmodulin fromthe thus obtained
cul ture supernatant or culture product can be carried
out a known nethod [edited by Takei chi Hori o,




Furt her, the exchange of a buffer is preferably
carried out by gel filtration. For exanple, the highly
purified product concentrated by ultrafiltration is
changed to a Sephacryl S-300 columm or S-200 col um
both s&@fitdrhih BREDRY oWbdii H7.3)
ég)g[nt ai ni ng SOY\?%PIRA@&N%%M%QQ?? | sé{xﬁgﬁ&glgge ‘oped and
f r Septicentia thad betsi ligwa 2 sMophgsRARE rfdibhsedisdadthét Sdcurs due to
. containing 50 MM NaCl . Thereafter, the activity of
continyug @b ritgrgittenbinfiitatiora of mivrafrggnisatseffam éh drdersions fayus into blood, as a
HQ@gnbin is confirmed, and an active fraction is then
result ofdissqses @igh as infactiaus disepter malignentdaer bepaiscigihbsis, penal fajle, diabetes
roduct can be obtained. In order to _enhance safety, )
or dysiog ?fhtf%g%e&fsaﬁﬁgﬁufﬁi% RisgasEt SHYt v dbreceathesers, fransfision solution
o]y g Iltrate Si n suitable filter for virus .
deviee FEIGEP Yechborldndl ST 02 ToePrisin P dieere Rbtpersapebai Shock i
inducelt b i € ; r C i
Py g SBEKCRIAE, by SRl Yoo SP e P BB biidkdty futue
Thereaftemaltd yecutrbRePsOMidsitler B RhIr@ALEBINNs dlch At BA ,V\ldﬁﬁbg,a'ﬁver, heart,
~aseptic filtration filter. The thus obfai ne
alimentahy @ndl amb dentralmecarsydtem pradcwesisal. | MbRogerf & eanpliodliorB@f septicemia,
.preparation according to an ordinary nethod. Nanely,
there iy pepced; LICaomastulf gespirethiycdistossrpymidees: (ARIRS) ehgragteszidulyi muimonary
t hat, contai ps thronmbonodul i n and, as necessary,

interstibg cdemetleediiggon frate erepiraiyy e icawsed Dyr BUReRarypapillary disorder
| mat.in er der reduced pressyre. . In the

stende B8 TR 5 S SE S eBE 534, S fri S ang

parenclﬁ‘xﬁa[‘e"[h Iiogﬁ(%sﬁ\{%%’é&e}n&y L,[gsma derived fromartery, or

T activ asma“derived fromvein. The plasma AT
adqhbiel dry sel@Fdl eehdds F50 &i@gﬂ&sihg aR"iBH&E BPkEticdWEVSiich methods are
there are al so cases where the plasnma AT activity

summadged ineleviyr BImea sl eChit. ICardd Nder 3101 12501 P56 BREdples bh@he septicemia
_ term"plasma AT activity" is used to nmean veiln-derived
diagnostic anetheds\inchide imethbys fof Hiegrioping anfillresswstshymiderhiarbyrdeat®tsrand gnethods
. AT activity is not particularly limted. For exanple,
using test ¥pfuostang the ke y Avaexamplenefatbe dastar typthadcisreometedhfar diagnosing an
in synthetic ugstrate met hod of obtaining AT activity )
oSS B BH- YHED PerBpritatiagnesns theglineseas JBD ethen tiq gt ofthe following

. i ficall bl pod sa | s..col l.ected | .a hblood, .
four el RF |4 b et R R G i v s DA Pt st guimin, () arespiaton
te of IOREAEL Skifici ﬁgﬁ i seraniadly. cent.rif 103
e o r e3c over %Pg%l%rlah&‘%bgs eae en )%n d ﬁ% 621?{11%)0%3 cegllérgeo ﬁqg%ﬁ ?‘(%lm or <
4,000/mih’ 261 fnfindr@e TuRBeyRT cAUBPES 1090 MR B bY&i
anmount of activatgg:factor XA?s thenngagggﬁgg??ﬁgﬁégMﬁmgﬂw
SIRS af\$eptieqmini whenofiplcause ofhke asédsy ahe Bedhaddn@hstatddosiBuspdtted to be a
) AT- heparin-activated factor X conpl ex depending on the
microorggrih t{ LaRosa e, T -Hoeppagdenofcthailleveland linic]s aAphethods similar to this
that it is_inactivated. After conpletion of the

method i deserilsd ipMemabem pigthe Hancaicar Eatlegei b kst dbipirians/Sagiety of Critical
substrate solution is .added to the reaction solution,
Care MEHARC st trmace: CriEaTe Moo S T A0t he
r ' ihs, t subj ected. to.col.ori nmetr so as. to. :
ERENE R BN oR G Fe e A e oib etpietBiaomsiemic
inflamm¥toryl REp&RERY A ' S Phick i8Ry | FLEChR
R e R B E (AR S M Wl P B of e
disease ke thesti deynohstatddor@ipattee® HeasRitroBiaismft sbvrbdebRRnf §
_ that has been produced, separaﬁeg§.sAﬁsauto tigﬁalﬁ “ffic shock,
intractabdgsepiie shock, Bl filip(engaganf dysfunictivd sydrdEtheteithfi}r RAPS as MODS,
. used in the colorinetry of p-nitroaniline. Further,
at times} (itardsghis Piriaciplen of Intereal Medidiee, prigidal cetitle b halitenatziappl 828-833,
subst ances. The daily dose of the agent for
t herapy and/or inprovenent2lof DI C conprising the
t hronmbonodul in as an active ingredient according to
the present invention differs depending on the age and

body wei ght of patients, the degree of synptons, an
adm ni stration route, etc. In general, the upper [imt




further preferably 0.1 ng/kg or less, particularly
preferably 0.08 ng/kg or |less, and nost preferably
0.06 ng/kg or less. The lower limt of the dose per
day is preferably 0.005 ng/kg or nore, nore preferably

.0 0%/ : , | K .
i, 4 ol . Lo 155 SN BB G o
sympt&nﬁ, foh@hicASEe Bfrapdific iaﬁ@/&aﬂxﬁﬂﬁ?]z% SehPoBEEHRE S AR is effectively

the upper Iimt of the adm ration tine is
used. preferably 4 hours or less, nore preferably 3 hours or
| ess, further preferably 2 hours or less, particularly
pr&$ backirényiala lvonditior inl whish thenprestost ofpbaefeein atbbloo8ds confirmed by
..mnutes or less. The lower limt of the adm nistration
positive plogd pultusy is exammifigd. 10 ni nutes or nmore, nore preferably
15Am' nut es or re, .a%%u ther preferably 20 mnutes . |
orAfrPHCCII, @ CONHIOR 1R RIGhag BFfSerise Oh A TISTORTRAREE L& @ther toxins in

i 9 -dri.ed preparation, the preparati on nay
blow%gérg@g%{s\%g%}ﬁghg{e%ter such as distilled water (or

ey o) : it -
EF il IMLEEMGS refond BRI LT PRI AT sHEEBr DIC i
exempifidd, &5 eScribed above WiEN a |iquid preparation i s produced
fromthe present agent, an effective anount of
t o sdyenetsdpticemiayagptioemiai aceshpiniedl weittc aer dremultiplet syaptonieselected
used as an agent, so as to prepare a liquid
from osganplaiure jaod hyspiensicni suchl a5, metabalictasidosisl dcntei encephalopathytoliguria,
effeciive for treating the aforenentigned di seases is
hypoxegig semingted intiaygselargeagifatiopsis Ryewbiliedr ri er, so as
sui.t abl or, bei

t ti f

o HOIBI R5 AR D POKETB & BRI (4 g pressre of 90
Rl e B M L
which ¥ h&tUgact WRE feafinatifP LG ihfusid séiftiord At @E&?fs%c&ﬁg)aﬁg@% organ

as additives to thronbonodulin, so as to prepare a

failure lis exeimglifisdepar at i on. [ Expl anation of the sequence
listingl] SEQIDNO 1 SEQID NO 2 NO 1 SEQ ED NO 3

SEQ ihadible septiOshosk,SERia shoblOthab capfiqudsBoNDhoér dd@nord aSEQoes not
rD NO 7 an anmino acid sequence encoded by the gene
react Wil a yasopregsopenpéainedin mfusionmaltonis axemmified.de sequence

encodi the am no acid sequence_as shown in SEQ ID an )
arﬁsnf&“@gkeoorg%g;@ﬁe@ﬁ% SEdEISLMORES). e fisease 8t isaccompanied with

failure BF %gg G 'rr?lﬂtip% o-rrgl\!alrzxé'%gy requires medical intervention to maintain homeostasis is

exemplified.

The agent for therapy and/or improvement of DIC of the present invention can be
effectively used for patients with low AT activity. The term “patients with low AT activity” is used
to mean patients whose plasma AT activity is lower than that of normal persons (70% or less). As
such patients with low AT activity, congenital AT-deficient patients and acquired AT-deficient
patients are exemplified. The congenital AT-deficient patients mean patients whose AT activity is
naturally lower than that of normal persons (approximately 35% to 70%). On the other hand,
acquired AT-deficient patients mean patients whose AT activity is decreased to 70% or less of that of
normal persons after birth. Specific causes for decreasing AT activity after birth include liver

diseases such as chronic liver failure, postoperative conditions, shock, severe infectious disease, renal
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a nucl eoti de sequence encodi ng the am no acid sequence
as shown in SEQ ID an am no aci d sequence encoded by
the gene used in production of TMD12 a nucl eoti de
sequence encodi ng the am no aci d sequence as shown in

diseasS3iE@H 49 ndphrét(¥ sHRdrase, di Q&M BRERELTIPYs thit8ndfBE BéSRdisease,
- proélﬁibgltri on o e s%% ED NGO 8 NO-7 SEO D b ediscase

a decr@seSEQTI dotiNKY: dug @ MNpath &Gk KR, Ndkcrehde iIBEQ dcbvityAuel@ agiky, premature
11 SEQID NO 13 carried out a nucleotide sequence
birth newberdi digbetése Balrrietio diserisel and quanwetians  &h therpresentSiEQertionahowever,
an i d sequence encoded by the gene used in ) )
whetheg rﬂ%?gﬁgfﬁ’é‘??s%f’fq mavents 3ith lowi Alewstivigeisdefgeieh eengemitally ion ghe disease is
. th m.no acid.s nce .as..shown in SEQ | D.an am.n ..
acquirgd K BHR T B A ST R e S Tent oy Getipdsly limited

: lf!r%@nﬂ:?@ M a nucl eoti de sequence encodi ng the am no
Japanegegls sequence as shown in SEQ ID

Among others, the DIC symptoms of patients with a plasma AT activity of less than 50%
can be effectively treated and/or improved using the agent for therapy and/or improvement of DIC of
the present invention comprising thrombomodulin as an active ingredient.

AT activity is defined as activity of neutralizing the coagulant activity of thrombin or
activated factor X. In general, the AT activity is indicated as a relative value to the AT activity
obtained from the plasma of a healthy adult (hereinafter referred to as normal plasma). The type of
the normal plasma used is not particularly limited, as long as it is normal plasma that is commonly
used by persons skilled in the art. There can be used international standard products of normal
plasma (manufactured by NIBSC), which have been established by the Expert Committee on
Biological Standardization (hereinafter abbreviated as ECBS, at times) of the World Health
Organization (WHO) and have been then controlled and distributed by the National Institute for
Biological Standards and Control (hereinafier abbreviated as NIBSC, at times). Moreover, as
another preferred example, there can also be used commercially available standard plasma whose AT
activity has been corrected using the international standard products of NIBSC (for example,
standard plasma of the Scientific and Standardization Committee (hereinafter abbreviated as SSC, at
times) and the International Society on Thrombosis and Haemostasis (hereinafter abbreviated as
ISTH, at times)). Furthermore, normal plasma included with a common AT activity measurement
kit or normal plasma designated by such an AT activity measurement kit can also be used.  As such
normal plasma included with a common AT activity measurement kit or normal plasma designated
by the AT activity measurement kit, a normal plasma preparation “Daiichi” (Daiichi Kagaku Co.,
Ltd.) is preferably used. In some cases, the AT activity of a plasma sample measured using such
normal plasma may preferably be converted to the AT activity obtained using, as a standard, the
normal plasma that is the intemnational standard product of NIBSC. More preferably, the AT

activity can be obtained by converting it to the AT activity obtained using the normal plasma
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synthetic DNA for mutation, which is used when
site-directed nutagenesis is EXAMPLES The
present invention will be described in detail in the
fol |l owi ng exanpl es and test exanples. However, these

prepar&i%@ " PhRdy kaéﬁh%d%‘?drte@askaﬂazﬁ%t he scope of the

present In entlon onodul i n of the
PresHdtinal PMERA, ithNink$@fiohd) staf@arfl Prddavd SYONIBER! 1se13ié‘f€ﬁb§fsused In
was produced according to the aforenenti oned met hod’ of
anotheYemtsmibhent esomadercidllyheaitabla vacidate lsinh hosan AT RtiPRY Bl been corrected
Publ i cati on (Kokai) No. 64-6219 (1989) A). Production
using @i ainisinationsd sndatd qiredyict o€ NIBSEeist preferablsb osaddullii 2 wiotd preferred
be descri bed bel ow. [Production exanple 1] <Obtainnent

embodypent, the, ARBIgbplgTma reparation “Dagielyh (Raijshi Kﬁga{ﬂa Cﬁr,éd%ts W as such

sorm 3 1P leh 3. R RRRS B soPP LS o ot

AT acn\o%}é P’e ot1de se g%één[g%ﬁ ay sh o%@&@@@%&qﬁrg}{@&%&a 15 50%.
e rIﬁ Bfilen fR&ive tf%Qt RYHinFRGHARE §mRorddOMBIC, he ?EQnE AT activity of

9. Thereaf an act ive fractl on was fecovered
DIC pdtlemﬁsfmocpdrﬁdufaﬂy &ﬁhtﬁdl ia@ [on@fas it kbleds ttRRSO. MEARE usRk limitldY the plasma
the aforenenti oned ordinary purification nethod using
AT actlarltSZiB privierahlysi8fravelets, frioer preiei-dbliy &% oolessaifurthagprefrablyt 44% or less,

so as to obtain a hl% %/ purified product.
parucufpﬂié P@gﬂté}‘ 42%t0r {gss; and o preferably 40Vaar &ess  Qmithe ofher band, the lower

it o@tﬁsﬁ%m?ﬁ%%%ﬁ%%ﬁﬁx ) %gft@%f%mv.oa@gaerm the
n,of;, a

o A A A b . < e
preferaﬁl?’aﬁ)‘d/t F e, dmgﬁé WOE % QS% Omﬁﬂen Me féi‘%%&g Q@Qo 8Hnore, and

and it was then ace to a stain eel
partlcuMﬂﬁ prRferably123%6 af In%fe I alhn%ﬁltcy@ﬁﬁﬁeﬁﬁfn thé‘h?%ﬁ\ﬁ’@ of@R patient group
added thereto, so that the substance coul
in Test eitanpid Vefithe banplasectdnlthd/osed lininofihe pHixmd %\T?aﬁﬂl\tityl iofmos@geferably
further added to the solution, so as to adjust the pH
30%oryegree to pH 7.3. <Preparation and addition of agent
sol uti on> The total amount of the aforenentioned
a%?rtﬂ?% the Prpsen Anvgakion, pravisds % agep(for_therapy Ang/s igprow¢ment of
tai.ned TMD123 sol utiop

: and 2398 niL of the o
dissemif 39 Y?éﬂﬂ?fr?@a%aﬁ% Cogpring a}bemOéultl}ﬁsaﬁ«s dleﬁr?caent» which is

T

antlthrdnﬂin?&ttlam bt oxg Hx@ﬁsnfeﬁ ﬁﬁi@lggt 8f tfl@ ?ﬂwﬁaﬁ& Hﬁd/&rhntpﬁ)vgment of

t ot al al ne ut| 0

dissemidisited DiraVbculAned n%fth’é rp%ﬂentTIWénﬁdiH§n aﬁicﬂﬁﬂ &EBY, as long as
solution was subjected to filtration sterili za%’l on

it is anwagemtgthat if iadimmistdral aftey tle plasrea ditilireindin ativily 32therpatients has been
(MCGL10S, manufactured by MIlipore). Thereafter, 1 m

measurech c At i§ pref¢rably ian agent €orwhesarfyi dnidéed improverseny Dﬁdl,sseammhtetdhetravascular

vial was then half-capped with a rubber stopper
coagulagipn that/ls a%tplyy)f ed to patien suﬁ'ermg from the disseminated gg‘avascular coagulation,

when the measured antithrombin activity is less than 50%. Thus, administration of
thrombomodulin to patient suffering from disseminated intravascular coagulation after their
antithrombin activity has been measured is preferable for allowing the agent to sufficiently exhibit its
effects.

Furthermore, it is also possible to administer the agent for therapy and/or improvement of
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A freeze-drying process was carried out in the order
of freeze-drying --> filling with nitrogen -> capping
with a rubber stopper -> closing the cap by w nding
it, under the conditions as described below, so as to

o o g THRES AR AP A L
diseasd3%6H0E Bhohic Woer M1 Re %bﬂ@e?aﬁ‘(/@ seifttionss %éﬂ,' £l @B mfBbus disease, etc.

freeze-dryi ng> Prelimnary cooling (fromroom

t ehpathahibomotiginhed avée pidsertiimith@s) has bedl knttvnp@lhave action to (1)
cooling (from 15C to -45C over 2 hours) -> Retention

selectiyedt bind 5:Chfapnbirp arvbtor(2)) premoteerihg activation of protec Gaiaiised by ahe thrombin.
-45C for 18 hours) --> Tenperature rising (from-45C

In additign, jtis pesfespb Q@ah@e peepent tiyommberaedulip geqeally2we {3 ection to extend the

o e R S 50 i s
25
R L O?‘ﬁlal"mﬁ RiFrs o hpbopsa gy
Y T

above, afiHobreqedftrablwhasall thoasibech €D w4) BbdA (whi ch

specifically consists of the nucl eotide sequence as
s Ao detiorBE @rdnibtéhe adiRjptiemafyoteig ( daased by ticombingithe activity level of
sequence as shown in SEQ ID NO 11. Thereafter, a

the actiop topramaisdh ackivaiion of pioteil 6 er Biepadsense oA bliserogiofsust agion can easily

be wn@y%@?ap&%giﬂb&ﬁ@@a Pl SSied MEyTOHBIYDes of known publicaions
i SRS RSR RTINS B KT s o o i
coagula yggjtg&g@a lgb 85 Ehé:: z!lgg%ﬂc‘ g)x X Hﬁ’?gsh@? pﬁaf'elét Qgéfﬁgahon caused by

thrombﬁ?dﬁ'ﬁtaﬁbb &ﬂﬁﬁﬁn@ﬁ’ﬂ@e GfklaBowhfinty ansfected wi th DNA
(which specifically consists of the nucleotide

s du eypeof @ tabbbmbdulidiced ib NGreséht ifvemash Reot freticalk R timited, as
aci d sequence as shown in SEQID NO 1. Thereafter,

long ag it hanthoorolohmddulis ketivit.n alt tiseprefecdbiye sdletile thrammboihiedifib, A¢ preferred
tinmes) was obtained froma culture solution of the

exampley afrfbff sluhilify of @th§0bbletthrenbﬁmﬁ>@Mﬁ iisohissdlved ifi W@tmysuch as distilled
i.catj on. Thereafter, a freeze-dried
water B s 54198 oy et D B at 8 16198 Sl rgpipgmol. and
s tha desc |bed ve. r.o exa
general%rh cf z Iag aq%)m %u f ébt wg/mL or more;

t | f
e R Tt S v
or moré, B@O;xg?/tfr%r Gohdle: 300 PRA6RarRSpreR BN 60%@%@ or NG 18 some cases, such

Ther t hrombonodul i'n (her & naft er abbrevi ated as

soluble TvE#BGMbduih i diggbkd Wewateldt ah aeduitlof 80 engfMI_tod irdre or 100 mg/mL or
solution of the transformant cells by the

more. ghordsntne¢aplyaldteomine mdiethepeniot saehlé tmomiinhaltlin has been dissolved in
Thereafter, a freeze-dried preparati on of TME456M was

water, ot aul%heﬂayilfﬁﬂléfeté dnwatgie theovatersis phserved dymakerd eycaipmediately under

r oduct i on arrst er._ ov

white )2 Rasjtion M@Pﬁ‘%ﬁ%’@?@&%@g?m ?mam e. ?frt¥1€ water looks
clear anﬁ%S&J r[ok angé%n%% S&%agéeﬁ o8 ﬂUd)ﬁ g}?? %l‘% %a.r?y (E))bserved, it can

bea CIetglﬁfl‘ﬂlo Steﬁ)? essgﬁl?ﬁer el na t er atE tI‘ evi at g%srs %%Yvatg{' Itis also
possibld to mimwsy ﬁllﬁ’éﬁi%’tﬁéiwﬁﬂ’epﬁid%xﬁxﬂhﬁﬂgftﬁe Sr8derbd @Hab&hcd difesidue.

transformant cells by the aforementioned ordinary

plih¢ tlircrabomedulirtusatlin the @iaaittivention bref@alsty doipfises an amino acid
preparation of TMD12 was obtai ned by the same net hod

as that described above. [Ppoduction exanple 6]
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Chi nese hanster ovary (CHO cells were transfected

with DNA (which specifically consists of the

nucl eoti de sequence as shown in SEQ NO 8) encoding

the am no acid sequence as shown in SEQ ID NO 7.
sequen i ; anbi : oher . d .
e 0! il SRRl D, 08 P2 BV AP RACHEAR S o hown in
SEQ IDFNOhe, Wwhigh $hObdERKnowe lak $hddentrilEporddl SMBA tHr@HBSnodulin activity of

ordinary purification nmethod. Thereafter, a
humanf thegmonghdutidl pTepamitd anidofeqliddod 209 thasprofehnitiresibéiyiodulia is not

. same_method as that described above. [Test exanple 1]

particuipgly ligjteds astlopg ah i camyrisen ¢h eminaypeid veverne cofsifing offamtitreacids at

.. present_inventiaqn prepared by a nethod described bel ow .
positofy 5 5 13, pE e g BBSe s € Mewn 8 SHSL TP il belhsvgmino acid
been di agnosed as. DI C.bas on,t he DI . . .
SeqUeng; g%%%s ¢ §g{,n|1qoe%1§s 8t PYS nf-lggltf’hl%gn?fn%lag%\‘eé‘%smbed amino acid
: ) . ' f .
saverl St 1y SR TR By DA ORI s action
to pronSds the Métvatic &f pabteih TecaRRd DB, hﬁﬁel%%mg&gom%ﬁvity. That

initiation of the adm nistration was exam ned.
is to salytthe smino abiel saqicack doRsiftingrof Afhirey &8 A posHONYES t 2 may comprise a
_adm ni stered during the adm nistration of the agent
substitutign, debesionpyr additioo rofiomp oo vertiple aminoDiclisokith respqst &5 thetamino acid
i nvention. <Fornul ati on exanpl e 1> A nor mal

sequengesisARVR 81 IR &R Nis!- adéie acceptable aveliof 3nytation ienctprrigularly limited,
i ned accordin 1

reparation .obt t o, Prqduct.i on exanpl
as long 5 B¢ afouprehyopecamie i, egyends s ERDORCLST AR L The mutated
LVLELYS. . ] -of t i str.ation of
amino {510 @bty boistng ofento AR APkt 00 B0 ZiO Bt 38 sfwence o
shown B [VIESHH! f d 0
et o b Romfioy BL 1 xR 3 3R OP ey B frably 709 or more,
more preferdbiye8@y eNinored Ather prveblyvem &Y ra¢i8 thattithrlR pkk: 95% or more,
coll ecting tube that contained 0.5 m of 3. g% sodi um
and mast preferably 9896 rozahdrerwith theyorigame aminoedidvebieneac FSuch & ramino acid
by, turning the tube upside down, and the m xture was
sequengehjs geferspst 0] 45 ageamolqgays mygitien requencs. r dsalesaribdd latel, svals a mutated
. then cryogenically preserved. Subsequently, heparin
amino %RH@%‘&F& &e eardly produced by @ comimen £ENSATF SREIREFInG teskigmee x

TSR 5 TR BB L T U i

. Utd t S AL .
pOSltloI]F( %n@g@% %3&’%%‘]}%%% g}‘e"ﬁ?ﬂx@ﬁ%‘? A delé%%nﬁeeeﬁlé%“l%‘?ﬁid““ﬂ‘ Ala.
The thrnBorhédR@A ubddNe ﬂe%r&@&%&ﬁo@dgﬁgfetayggig{;lg% R ARfiAPAid sequence

was then subjected to colorine ance
consistingbamino atido at pUsitibad 1960 130ofake hRindRRENeGudnb@as shown in SEQ ID

remai ning factor Xa activity (instruction for use
NO:3.jncluded with Testzyme S ATII1). Since the renaining

factor Xa activity reflects AT activity contained in

t Buss feplype of the thipnzhomodittin usedsin dhe aesent] invshiian & not particularly
limit ca{ibraiﬁ'hon qurve that had been produced, separately.
imited, &) long A ikhgs; ¢ lepa iy 31BI0C AR SotyCRGeRARNSRE af @Ring goidsatpositions 19 to

132 of P%d%%iaélg\??igﬁs’%&genh% ra.?_[tglirfo%mc glg S'Ebgﬁebi)r g]{ Pg ﬁ,niartljg %Sg]h oigglges' mutation
sequenck [ the lﬁfor&ﬁ&ﬁﬁ téc%xﬁlc%ﬁr%/i iv\gﬁgxgﬁs%g a?%eagt%g ﬁ?}gt%drglas[%ﬁ%ﬁce having

to obtain suc e and a
thrombomidibal activity. Préferre® ekdifplb2b08k PrtsentPRtdndhidufitd fichB8 & peptide
solution prepared in the aforenentioned fornulation
consistirgafiapequenesconsistig dftaming d@ids apposfliods 1910/ 183 or at positions 17 to 132 of
_(corresponding to 0.06 ng/kg) to a nornmal saline
the aminpuicisk dequencpasshown &l SRQEOMNO:Af orB)nd pepliiecdnkising of a homologous
prepared normal saline solution was adm ni stered once
per day over 30 mnutes vi26intravenous drip
adm ni stration. Such adm ni stration was continued for
6 days. <Results>




The test solution was adm nistered by the

af orenenti oned adm ni stration method. Thereafter, the
out cone was exam ned on 28th day after initiation of

the adm nistration. As a result, the survival rate of

_ . . . Yor . .
i Rl R0 o GE SRR afteteh AL b LIS B Bviee A
eptidé Béhsttisig/bedeqlichbecbisingFAanfas adtsok Bodidis ino aci
o activi tg\)i of eS}O% or nor éﬁﬁt/as f ound tgobe SOgAnt@ngA%-fht}éemno acid
sequergt hesholva M SEQHD N vor\Baik miodd itefefabe. PBord@Ritr, @ira@btBer more preferred
havi ng an AT activity of |ess than 50% was found to be
embo@g@rg,gg%erp gan alsh beyanphied/a perftide abnsistisg of aheraglogdve npddtioe sequence of
roup, having an AT activity of |ess than 50% exhi bited
the amlogg fice copgstig 96 A acids atRositionst 19tp 32 ofat apwitiens 17 to 132 of
atient groups..These S re sho i.n Taple 1. .
the anfi acif satenter SIOVR& §E8p1§ﬂ ND) o3 6 esine %?lb%% lrgmpgmodulin
activit}Qf 40% or less (5 cases) exhibited a survival rate of
100% [Table 1] AT activity (9% Survived D ed Nunber

OfInCad@er YnbbdiReht, e HARDMAITRP uded H2the phesent invention preferably
comprises an amino acid sequence consisting of amino acids at positions 19 to 480 of the amino acid
sequence as shown in SEQ ID NO: 5.  The type of the present thrombomodulin in this embodiment
is not particularly limited, as long as it comprises such an amino acid sequence consisting of amino
acids at positions 19 to 480 of the amino acid sequence as shown in SEQ ID NO: 5. The amino
acid sequence consisting of amino acids at positions 19 to 480 of the aforementioned amino acid
sequence as shown in SEQ ID NO: 5 may be homologously mutated, as long as it has action to
promote the activation of protein C caused by thrombin, namely, thrombomodulin activity.

In the amino acid sequence as shown in SEQ ID NO: 7, Val that is the amino acid at
position 473 of the amino acid sequence as shown in SEQ ID NO: 5 has been substituted with Ala.
The thrombomodulin used in the present invention also preferably includes an amino acid sequence
consisting of amino acids at positions 19 to 480 of the amino acid sequence as shown in SEQ ID
NO: 7.

Thus, the type of the thrombomodulin used in the present invention is not particularly
limited, as long as it has, at least, an amino acid sequence consisting of amino acids at positions 19 to
480 of the amino acid sequence as shown in SEQ ID NO: 5 or 7, or a homologous mutation
sequence of the aforementioned sequence, and it comprises at least a peptide sequence having
thrombomodulin activity. Preferred examples of the present thrombomodulin include a peptide
consisting of a sequence consisting of amino acids at positions 19 to 480 or at positions 17 to 480 of
the amino acid sequence as shown in SEQ ID NO: 5 or 7, and a peptide consisting of a homologous
mutation sequence of the aforementioned sequence and having at least thrombomodulin activity. A
peptide consisting of a sequence consisting of amino acids at positions 19 to 480 of the amino acid

sequence as shown in SEQ ID NO: 5 or 7 is more preferable. Moreover, in a further more
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7.7 50and <70 18 64.3 10 35.7 70 60 80.0 15 20.0

[ Test exanple 2] A rabbit anti-rat AT antibody
(20 ng/ kg) is adm nistered into the caudal vein of
each nmal e Sprague-Dawl ey rat (body weight: 180 to 240

preferil enfRdiftnt CheACECASLbPapibd BIRBIR Ohsi@fl of 4 HorhRob SRS Snutation
sequence of the amino acid sequence consisting of amino acids at positions 19 to 480 or at positions
17 to 480 of the amino acid sequence as shown in SEQ ID NO: 5 or 7 and having at least
thrombomodulin activity.

In a further embodiment, the thrombomodulin used in the present invention preferably
includes an amino acid sequence consisting of amino acids at positions 19 to 515 of the amino acid
sequence as shown in SEQ ID NO: 9.  The type of the present thrombomodulin in this embodiment
is not particularly limited, as long as it comprises such an amino acid sequence consisting of amino
acids at positions 19 to 515 of the amino acid sequence as shown in SEQ ID NO: 9. The amino
acid sequence consisting of amino acids at positions 19 to 515 of the aforementioned amino acid
sequence as shown in SEQ ID NO: 9 may be homologously mutated, as long as it has action to
promote the activation of protein C caused by thrombin, namely, thrombomodulin activity.

In the amino acid sequence as shown in SEQ ID NO: 11, Val that is the amino acid at
position 473 of the amino acid sequence as shown in SEQ ID NO: 9 has been substituted with Ala.
The thrombomodulin used in the present invention also preferably includes an amino acid sequence
consisting of amino acids at positions 19 to 515 of the amino acid sequence as shown in SEQ ID
NO: 11.

Thus, the type of the thrombomodulin used in the present invention is not particularly
limited, as long as it has, at least, an amino acid sequence consisting of amino acids at positions 19 to
515 of the amino acid sequence as shown in SEQ ID NO: 9 or 11, or peptide sequence having a
homologous mutation sequence of the aforementioned sequence and having at least thrombomodulin
activity. More preferred examples of the present thrombomodulin include a peptide consisting of a
sequence consisting of amino acids at positions 19 to 516, at positions 19 to 515, at positions 17 to
516, or at positions 17 to 515 of the amino acid sequence as shown in SEQIDNO:9or11,and a
peptide consisting of a homologous mutation sequence of the aforementioned sequence and having
at least thrombomodulin activity. A peptide consisting of a sequence consisting of amino acids at
positions 19 to 516, at positions 19 to 515, at positions 17 to 516, or at positions 17 to 515 of the
amino acid sequence as shown in SEQ ID NO: 9 is particularly preferable. In addition, a mixture
thereof is also a preferred example. Moreover, in another particularly preferred embodiment, there

can also be applied a peptide consisting of a sequence consisting of amino acids at positions 19 to
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than 60% One hour after adm nistration of the

anti body, the rat was subjected to pentobarhbital

anesthesia, and a tissue factor (rabbit-derived

t hronbopl astin: 90 ng/kg) is continuously adm ni stered

' . l_.vel: f e-fat_over..l hour. . .
516, of Poichbo 855 et afi 17 BTG bo Bfiobpe g gty of the amino acid
sequenc@@b QhowPinl SEQ HONIB/ 19 ANKAIROTRAKK iNSisd B pfaEHQUSample of the

producti on exanpl es of the present Invention are
thromboafiddliry ofabérbiaicet Rk &tioh0 el apeitie ¢BhsktiAF of ABomologous mutation

opposite side. After conpletion of the adm nistration
sequenoé thetvef andslsmgfat s thrombomdduliasactivityl ie alse dndthermpréfereed example of

abdom nal aorta of each rat. Thereafter, the nunber of
the prepant Braseoprodsling i bri nogen val ue, or AT activity is

med?sur. d to exam rie the effect of each thropbonodulin )

f or PERYEF Bpgnemborelogays prepAtinR srauesce 1 as desobedaipve.  Such a peptide
havingfaﬁ]&fml ! moﬁ%m&%ﬁgxﬁ ]éef&%%rttcteo otirrl]c?uc{%g %{f@lgﬂttbdelt a\é/er‘rl?z}yl c%?riprise a substitution,

_ . Al ni _

deleioh Y, SRS H el 0 0 e 3p@ Rl S0prabEie Bhveal or cxample 1
to 20, pheffei@bllyi1\b 10, nhcte Pty 1 RS anAriRBla8f PREANIL! Yo 3)fAtBRids in the

and/ or inproved, prefeerably w thout” conmbining with AT.
amino @tidIshfiietice dfSthe adrgdt hpeptideo mitel béoeptable déveh6f imvation is not particularly
.. ingredient in the manufacture of a nedicanent to treat
limitedagsdprg asithapeptide Iis §wemboraedutin petivitny dBeuhetated pepgjdé sttowsmomology
[ 3§tgl ents suffering fromsuch di ssem nat ed

PRIGa3 0B mQse s efPably of) h 2 inge, anpre asrerabliit §0/h oo sk further
preferaff 0% SR etk PerT RIS 6 B G, A7 BOLaTIgely 985 or more, at

: qggg L . claiml or 2, wherein
theam}}slglaﬁg?%ro Iclaér\r’gldﬁ]ﬁ}%lg%ggegse gg%'i de obtai ned from
t INMSYBWRE, TRIRE phefdried cRARREY ShDrShBRRIRAA Wb AR prER i
with DNA encgdi ng tehierﬁ}gm no aci Jﬁsequence as ?%o_r Pﬂnﬁvenuon
include@FfQptide dfkisthg @f a dckuerte (J8RanMEE a@dl redidMes) BEshOtvnGh SEQEDNO: 14, a
~to 3, wherein said thronbonodulin is a peptide having
peptideacopsistingnafen sanaics t(278yaraioaidnesidedsylas siowroii SEQMD NO: 8, and a
.. to 516 of the am no acid sequence as shown in SEQ ID
peptideqopsisiing of 2 sequence2 e pmind acidavdidugs)eas showm i SIEQ dD NO: 6, which are

., SE ce conprising a_substitution, deletion or
descnb%fg‘gitjfﬁétﬁm_cﬁl OBy %)N°p¢%6@ﬁi(h2§956i ds with respect
S B A ARG R U S R R i o
o s Tty b0 B B RO B g 52 o v

amino & RBuded hy/GokAH SEQENINON bie NI AGHAE & Q&Pﬁ& having at least an
medi cament for use as an agent for reducin he

amino dcidkseliidho®chneibtirthedtaindadikitat BoMitfons W t480NH the Mitho acid sequence as
di ssem nated intravascul ar coagul ati on having a pl asna

shown mr3EQ BID 3¥MDi honaé s prefeyablef amtjaipbptide having etsleast b amid%4cid sequence

of, for :egixr

consisting of amino acids at positions 19 to 515 of the amino acid sequence as shown in SEQ ID
NO: 9 or 11 is more preferable. A more preferred example of the peptide having at least an amino
acid sequence consisting of amino acids at positions 19 to 515 of the amino acid sequence as shown
in SEQ ID NO: 9 or 11 is a peptide consisting of a sequence consisting of amino acids at positions 19
to 516, at positions 19 to 515, at positions 17 to 516, or at positions 17 to 515 of the amino acid

sequence as shown in SEQ ID NO: 9 or 11.  Furthermore, a mixture obtained from such peptides
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1 SEQUENCE LI STI NG <110> Asahi Kasei Pharma Kabushi ki
Kai sha <120> An agent for therapy and/or inprovenent
of dissem nated intravascul ar coagul ati on <130>
F107098-W) <160> 13 <210> 1 <211> 132 <212> PRT <213>

choRuTRRg A0 oo Stk Bl By S b 05
at posﬂ%lg 1At@5 1S5 Br 40Y8sifidnd lﬂ'd 51G JF tHedtnifd &tid¥eQuence as shown in SEQ ID NO:
9 or 11 is also a preferred example of the thrombomodulin of the present invention.

In the case of the aforementioned mixture, the mixing ratio between a peptide that starts
from position 17 of the amino acid sequence as shown in SEQ ID NO: 9 or 11 and a peptide that
starts from position 19 thereof is (30 : 70) to (50 : 50), and preferably (35 : 65) to (45 : 55).

Moreover, the mixing ratio between a peptide that terminates at position 515 of the amino
acid sequence as shown in SEQ ID NO: 9 or 11 and a peptide that terminates at position 516 is (70 :
30) to (90 : 10), and preferably (75 : 25) to (85 : 15).

The mixing ratio of such peptides can be obtained by a common method.

It is to be noted that the sequence consisting of amino acids at positions 19 to 132 of the
amino acid sequence as shown in SEQ ID NO: 1 corresponds to the sequence consisting of amino
acids at positions 367 to 480 of the amino acid sequence as shown in SEQ ID NO: 9, and that the
sequence consisting of amino acids at positions 19 to 480 of the amino acid sequence as shown in
SEQ ID NO: 5 corresponds to the sequence consisting of amino acids at positions 19 to 480 of the
amino acid sequence as shown in SEQ ID NO: 9.

Further, the sequence consisting of amino acids at positions 19 to 132 of the amino acid
sequence as shown in SEQ ID NO: 3 corresponds to the sequence consisting of amino acids at
positions 367 to 480 of the amino acid sequence as shown in SEQ ID NO: 11, and the sequence
consisting of amino acids at positions 19 to 480 of the amino acid sequence as shown in SEQ ID
NO: 7 corresponds to the sequence consisting of amino acids at positions 19 to 480 of the amino acid
sequence as shown in SEQ ID NO: 11.

Still further, the sequences each consisting of amino acids at positions 1 to 18 of the amino
acid sequences as shown in SEQ ID NOS: 1, 3, 5, 7, 9, and 11 are all identical to one another.

As described below, the thrombomodulin used in the present invention can be obtained
from transformant cells that are prepared by incorporating DNA encoding the peptide having the
amino acid sequence as shown in SEQ ID NO: 1, 3, 5, 7, 9, 11, etc. (specifically, the nucleotide
sequence as shown in SEQ ID 2, 4, 6, 8, 10, 12, etc., respectively) into a vector and then by
transfecting host cells with the vector.

It is only necessary that such peptides have the aforementioned amino acid sequences.
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202530 Leu Asn G n Thr Ser Tyr Leu Cys Val Cys Ala Qu

Gy Phe Ala Pro 354045 Ile Pro Hs Qu Pro Hs Arg Cys

G n Met Phe Cys Asn G n Thr Ala 505560 Cys Pro Ala Asp

Cys Asp Pro Asn Thr Gn Ala Ser Cys Au Cys Pro 65 70
Thus, Z5u@b ckditl nfdyybeTytrmdyl gotliRadded Asiditich Yof Rn@gdrl Baie)s ndthparticularly

Asp Ile Asp Au 859095 Cys Au Asn Gy Ay Phe Cys Ser
limitedy yn sditiofy®m genatic Asgintesing RcbniGhey, thO§pO6AL6h dbugaPtiairCh position to
which %@g_@lg lgl%a_rgc%s/ fgi@(gd,yrqq]g rtl;)@lggegygsaedid'géln 3@1_%8 geggémg‘_‘;}gthgl :g;;)e Iolf l’eIOSt cell used,
and they are not particularly limited. The binding position of such a sugar chain and the type
thereof are described in JP Patent Publication (Kokai) No. 11-341990 (1999) A. In the case of the
thrombomodulin of the present invention, the same sugar chain may be added to the same position as
those described in the aforementioned publication. As described later, the method for obtaining the
thrombomodulin of the present invention is not limited to genetic engineering. In the case of
obtaining the present thrombomodulin by genetic engineering, however, as a signal sequence that
can be used in expression, a nucleotide sequence encoding the amino acid sequence consisting of
amino acids at positions 1 to 18 of the aforementioned amino acid sequence as shown in SEQ ID
NO: 9, a nucleotide sequence encoding the amino acid sequence consisting of amino acids at
positions 1 to 16 of the aforementioned amino acid sequence as shown in SEQ ID NO: 9, and other
known signal sequences such as the signal sequence of a human tissue plasminogen activator can be
used (International Publication W(O88/9811, and JP Patent Publication (Kokai) No. 11-341990
(1999) A).

When a DNA sequence encoding thrombomodulin is introduced into host cells, there is
preferably applied a method, which comprises incorporating the DNA sequence encoding
thrombomodulin into a vector, and more preferably into an expression vector capable of expressing
in animal cells, and then introducing the vector into the host cells. Such an expression vector is a
DNA molecule that is constituted with a promoter sequence, a sequence for adding a ribosome
binding site to mRNA, a DNA sequence encoding a protein to be expressed, a splicing signal, a
terminator sequence for transcription termination, a replication origin sequence, and others.
Examples of a preferred animal cell expression vector include: pSV2-X reported by R. C. Mulligan
et al. [Proc. Natl. Acad. Sci. U.S.A. 78. 2072 (1981)]; and pBP69T (69-6) reported by P. M. Howley
et al. [Methods in Emzymology, 101, 387, Academic Press (1983)].

Examples of host cells that can be used in production of such peptides include Chinese
hamster ovary (CHO) cells, COS-1 cells, COS-7 cells, VERO (ATCC CCL-81) cells, BHK cells,
canine kidney-derived MDCK cells, and hamster AV-12-664 cells. In addition, examples of such

host cells derived from human cells include HeLa cells, WI38 cells, and human 293 cells. Of these
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<212> DNA <213> human <400> 2 atgcttgggg tcctggtcct

t ggcgcecget g geectggecg gectggggtt ccccgaccecg 60
tgcttcagag ccaactgcga gtaccagtgc cagccectga accaaact ag
ctacctctgc 120 gtctgcgccg agggcttcgc gcccattccc

cells, CROQRMCHI ExtRGRBAL BT tcpgéférglglgc /Jﬂ%gn ABAIAS THFR-CHO cells are

cct gt ccagc cgactgcgac cccaacaccc aggc agctg t'gagt gccct

more péfBragldaggct aca tcctggacga cggtttcatc tgcacggaca
t cgacgagt g cgaaaacggc 300 ggcttctgct ccggggtgtg
c clacaganeticenguegitgarodest agapptdaprodiaion gocess, @fborganisms such as
gact cggccc ttgt ccgcca cattggcacc gactgt 396 <210> 3
ESC’W{CZM@O Hagp ofignpsd. pRYhasp yesorisystem suitpbB-fogeavh pracesy isprpferably used.

Val Leu Val Leu Ala lLeu Al a
An adi st clop S pgboRslseet GS%J%/%@P%P@“Q?@&}&I ag)r@@ﬁm@y%d Bpgcells. A

ﬂlroml&rgod@éﬁ g%sus% 13‘1 %;g%l O%e%%%xg{f%ij ﬁ%&pque has E)ee%eélor;rcﬁ.r ﬁ)?alilnples of
producing thrombomodulin by such a genetic recombination technique have been disclosed.
Further, a method for purifying thrombomodulin to obtain a purified product has also been known
[JP Patent Publication (Kokai) Nos. 64-6219 (1989) A, 2-255699 (1990) A, 5-213998 (1993) A,
5-310787 (1993) A, and 7-155176 (1995) A; and J. Biol. Chem., 264: 10351-10353 (1989)].
Accordingly, the thrombomodulin used in the present invention can be produced by the methods
described in the aforementioned reports, or by methods equivalent thereto. For example, JP Patent
Publication (Kokai) No. 64-6219 (1989) A discloses the Escherichia coli K-12 strain DHS (ATCC
Accession No. 67283) comprising a plasmid pSV2TMJ2 containing DNA encoding the full-length
thrombomodulin. A strain (Escherichia coli DH5/pSV2TM J2) (FERM BP-5570), wherein the
aforementioned strain has been re-deposited with the former National Institute of Bioscience and
Human-Technology (the current National Institute of Advanced Industrial Science and Technology,
an Independent Administrative Institution under the Ministry of Economy, Trade and Industry
(AIST)), can also be used. The thrombomodulin of the present invention can be prepared by a
known genetic engineering technique using the DNA encoding the full-length thrombomodulin as a
raw material.

The thrombomodulin used in the present invention may be prepared by a conventionally
known method or a method equivalent thereto. For example, the present thrombomodulin can be
prepared with reference to the aforementioned method of Yamamoto et al. [JP Patent Publication
(Kokai) No. 64-6219 A (1989)] or the method described in JP Patent Publication (Kokai) No.
5-213998 A (1993). That is to say, a human-derived thrombomodulin gene may be subjected to
genetic engineering to convert it to DNA encoding the amino acid sequence as shown in SEQ ID
NO: 9, for example, and it may be further modified, as necessary. For such modification, a codon
encoding the amino acid at position 473 of the amino acid sequence as shown in SEQ ID NO: 9

(particularly, the nucleotide at position 1418) is subjected to site-directed mutagenesis according to

32



354045 Ile Pro Hs u Pro Hs Arg Cys G n Met Phe Cys
Asn G n Thr Ala 505560 Cys Pro Ala Asp Cys Asp Pro Asn
Thr Gn Ala Ser Cys Qu Cys Pro 65 70 75 80 u dy
Tyr Ile Leu Asp Asp Ay Phe Ile Cys Thr Asp Ile Asp

the me@oﬁ d%%%g%p % @Gﬁﬁ %?Sé)i ?8@ Téﬁ'@?b@ﬁ @%ﬂe&fx‘cﬁﬁ%@ls&%{% obtain

DNA chomIEgtﬁe A5 26 s u@nde% sHvih INSEQHSNO! €1 L&ﬁc ﬁmﬁ:& Yonsists of
Thr Asp Cys 130 <210> 4 <211> 396 <212> <213

the nudkeotid@isequence as shown in SEQ ID NO: 12), for example. Using synthetlc DNA used for

mutation that has the nucleotide sequence as shown in SEQ ID NO: 13, the nucleotide T at position

1418 of SEQ ID NO: 10 may be converted to the nucleotide C, so as to obtain mutated DNA, for

example.

The thus prepared DNA is incorporated into, for example, Chinese hamster ovary (CHO)
cells to obtain transformant cells. Such cells are then selected, as appropriate. The selected cells
are then cultured to obtain a culture solution, and thrombomodulin can be produced from the culture
solution by purifying it according to a known method. As stated above, it is preferable that the
aforementioned host cells be transfected with the DNA (SEQ ID NO: 10) encoding the amino acid
sequence as shown in SEQ ID NO: 9. A method for producing the thrombomodulin used in the
present invention is not limited to the aforementioned method. For example, such thrombomodulin
may be extracted and purified also from urine, blood, other types of body fluids, etc. Otherwise, it
may also be extracted and purified from tissues producing thrombomodulin, a culture solution of
such tissues, etc. Further, the thrombomodulin may be further subjected to a cleavage treatment
using protease, as necessary.

When the thrombomodulin of the present invention is produced by the aforementioned cell
culture method, there may be cases where the N-terminal amino acid becomes diversified as a result
of posttranslational modification of protein. For example, the amino acids at positions 17, 18, 19,
or 22 of SEQ ID NO: 9 may become the N-terminus in some cases. In addition, there may also be
cases where the N-terminal amino acid is modified such that the glutamic acid at position 22 could
be converted to pyroglutamic acid. It is preferable that the amino acid at position 17 or 19 become
the N-terminus. It is more preferable that the amino acid at position 19 become the N-terminus.
Moreover, in another preferred embodiment, the amino acid at position 17 may become the
N-terminus. With regard to the aforementioned modification, diversification, etc., the same holds
true for SEQ ID NO: 11.

Furthermore, when the thrombomodulin of the present invention is produced using DNA
having the nucleotide sequence as shown in SEQ ID NO: 10, the C-terminal amino acid may
become diversified, and as a result, a peptide that is shorter than the ordinary peptide by one amino
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<400> 4 atgcttgggg tcctggtcct tggcgcgctg gccctggcecg
gcctggggtt ccccgacccg 60 tgcttcagag ccaactgcga

gt accagt gc cagcccctga accaaactag ctacctctgc 120

gt ct gcgccg agggcttcgc gcccattccc cacgagccgc acaggtgcca

acid reSighOhby bOFrod@Rd FRAGHROACEY FhAt K AeRIRaF BAGKECHREe the amino acid at

cccaacaccc aggctagctg tgagtgccct 240 ‘gaaggctaca

positioh G¢ § BeRaRs tHedUtdnhiat, Ginl #Ga 6GHeCanidsed 6o agk theQTQaAARGDERiIno acid
300 ggcttctgct ccggggtgtg ccacaacctc cccggtacct

can bet mgdifedyc ats « tegyalg gopaptidS 6ath gl dfigicNeerhtingt @agecacid and C-terminal
_cattggcacc gactgt 396 <210> 5 <211> 480 <212> PRT
amino agd 33 & UK therotmey Weroduserl. o Jieviinat s alapsiiass1Gay preferably
Ala Jeu Ala Leu Ala Gy leu y 151015 Phe Pro Ala Pro .
becomgythe erigmpsis AATepYS ity Apothes pr Hredpbes wenjafh @ine 5% goposition
6 o R S e PSSt e i
etc., thé Eamne totis MaE fol A H’ivu@ te rﬁf‘cﬁeoﬁ@eség&)ence as shown in SEQ ID NO: 12.

The thrombomodulin obtained by the aforementioned method may be a peptide mixture
with diversified N-terminus and C-terminus. A specific example is a mixture of peptides consisting
of a sequence consisting of amino acids at positions 19 to 516, at positions 19 to 515, at positions 17
to 516, or at positions 17 to 515 of the amino acid sequence as shown in SEQ ID NO: 9.

Next, isolation and purification of thrombomodulin from the thus obtained culture
supernatant or culture product can be carried out a known method [edited by Takeichi Horio,
Tanpakushitsuw/Koso no Kiso Jikken Ho (Basic Experimental Methods for Proteins and Enzymes)].
For example, it is preferable to use or adsorption chromatography or ion exchange chromatography
which utilizes the interaction between a chromatographic carrier, on which a functional group having
a charge opposite to that of thrombomodulin has been immobilized, and thrombomodulin.  Another
preferred example is affinity chromatography utilizing specific affinity with thrombomodulin.
Preferred examples of an adsorbent used herein include thrombin that is a ligand of thrombomodulin
and a thrombomodulin antibody. As such an antibody, an antibody of thrombomodulin that has
appropriate properties or recognizes appropriate epitopes can be used. For example, those
described in JP Patent Publication (Kokoku) No. 5-42920 B (1993), JP Patent Publication (Kokai)
Nos. 64-45398 A (1989) and 6-205692 A (1994), etc. can be used. Other examples include gel
filtration chromatography and ultrafiltration, which utilize the molecular size of thrombomodulin.
Further, other examples include hydrophobic chromatography that utilizes the hydrophobic bond
between a chromatographic carrier, on which a hydrophobic group has been immobilized, and the
hydrophobic portion of thrombomodulin. Furthermore, hydroxyapatite may be used as a carrier in
adsorption chromatography. Such a technique is described in JP Patent Publication (Kokai ) No.
9-110900 A (1997), for example. These means may be used in combination, as appropriate. The

degree of purification can be selected depending on intended use and the like. It is desirable to
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Ser Val Ala Ala Asp Val Ile Ser Leu Leu Leu Asn Gy
Asp Ay Gy 65 70 75 80 vVal Ay Arg Arg Arg Leu Trp
Ile Ay Leu Gn Leu Pro Pro Gy Cys 859095 Gy Asp Pro
Lys Arg Leu Gy Pro Leu Arg Ay Phe Gn Trp Val Thr

. . r

it T e GRS iy SR TR, e e

obtaméa M %nlnedf agiﬁglé/eénd%ﬁm}{althei%mé\loa géll trlion H@m%lé@rse phase

Ala Thr Val Pro Ser du Pro Ile Trp du Qu Gn Gn

HPLCGY the Golitcdahd péifiel prodibizad 6Oobtyisedih theAsym & aysirigeepebleu Needless to
Cys Qu Phe H's Phe Pro Ala Thr %s Arg 165170175 Pro

say, whew millépla/aypesaf thrombeinpdling o asal, 4t Ay arefirable/de obtagn a band of
Ile Thr 180185190 Tyr GI Thr Pro Phe Ala Al @r% Gy

substantjally fsemimiodgip oy é,sgot necessary to obtain a single

A specific example of the purification method applied in the present invention is a
purification method using thrombomodulin activity as an indicator. For example, there is applied a
purification method [Gomi K. et al., Blood, 75: 1396-1399 (1990)], which comprises: roughly
purifying a culture supernatant or a culture product with an ion exchange column Q-Sepharose Fast
Flow to recover a fraction having thrombomodulin activity; then mainly purifying it with an affinity
column that is a DIP-thrombin-agarose (diisopropylphosphorylthrombin agarose) column to recover
a fraction having strong thrombomodulin activity; then concentrating the recovered fraction; and
then subjecting the concentrated fraction to gel filtration, so as to obtain a thrombomodulin active
fraction as a pure product. An example of the thrombomodulin activity used as an indicator is
activity of promoting the activation of protein C caused by thrombin. Another preferred
purification method will be described below.

A suitable ion exchange resin having good adsorptive condition for thrombomodulin is
selected, and purification is then carried out by ion exchange chromatography using it. As a
particularly preferred example, a Q-Sepharose Fast Flow that has been equilibrated with a 0.02 M
Tris-HCl buffer (pH 7.4) containing 0.18 M NaCl is used. ~After adequate washing, the resultant is
eluted with a 0.02 M Tris-HCl buffer (pH 7.4) containing 0.3 M NaCl, for example, so as to obtain
thrombomodulin as a roughly purified product.

Subsequently, for example, a substance having specific affinity with thrombomodulin may
be immobilized on a resin, and affinity chromatography may be then carried out. Preferred
examples include a DIP-thrombin-agarose column and an anti-thrombomodulin monoclonal
antibody column. In the case of the DIP-thrombin-agarose column, the column has previously
been equilibrated with a 20 mM Tris-HCl buffer (pH7.4) containing 100 mM NaCl and 0.5 mM
calcium chloride, and the aforementioned roughly purified product is then charged thereto, followed
by adequate washing, for example. Thereafter, the resultant is eluted with a 20 mM Tris-HCl buffer
(pH 7.4) containing 1.0 M NaCl and 0.5 mM calcium chloride, for example, so as to obtain
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195200205 Val Ay Ser Ser Ala Ala Val Ala Pro Leu Gy
Leu A n Leu Met Cys 210215220 Thr Ala Pro Pro Ay Al a
Val An @y Hs Trp Ala Arg Au Ala Pro 225230235240
Gy Ala Trp Asp Cys Ser Val Qu Asn Ay Ay Cys Gu

thromt gl b QR BERAARE oy GO B Ny b 3B G o ol Brfimodiin
monocHRR _GnMbcdh'9 coRimnTY the THblIAViRg Slettdid id Nippitd I8¢ &éfple.  An
275280285 Asn Asp Leu Cys u H's Phe CR/S Val Pro Asn

anti-thrBmBorASdlifA nfonBElonHatibtAQ A%5c1 04l iber 0.3 M Na€t-cyaning 0.1 QINaHCO3

GQu Thr Ay Tyr Arg Leu Ala Ala Asp G n 305310315320
buffer (pH 8.3) is allowed to come into contact with Sepharose 4 FF (GE Health Care Biosciences)
that has previous been activated by CNBE, so that the anti-thrombomodulin monoclonal antibody is
coupled to the Sepharose 4FF. Thereafter, a column filled with a resin wherein the
anti-thrombomodulin monoclonal antibody had been coupled to the Sepharose 4FF has previously
been equilibrated with a 20 mM phosphate buffer (pH 7.3) containing 0.3 M NaCl, for example.
After adequate washing, the resultant is eluted with a 0.3 M NaCl-containing 100 mM glycine-HCl
buffer (pH 3.0). The eluant may be neutralized with a suitable buffer, so that it may be obtained as
a purified product.

Subsequently, the pH of the purified product is adjusted to pH 3.5, and it is then charged to
a cation exchanger, and preferably to SP-Sepharose FF (GE Health Care Biosciences) that is a strong
cation exchanger, which has been equilibrated with a 100 mM glycine-HCI buffer (pH 3.5)
containing 0.3 M NaCl. It is washed with the same above buffer to obtain a nonadsorption fraction.
The obtained fraction is neutralized with a suitable buffer to obtain a highly purified product. Such
a product is preferably concentrated by ultrafiltration.

Further, the exchange of a buffer is preferably carried out by gel filtration. For example,
the highly purified product concentrated by ultrafiltration is changed to a Sephacryl S-300 column or
S-200 column equilibrated with a 20 mM phosphate buffer (pH 7.3) containing 50 mM NaCl, and it
is then developed and fractionated using a 20 mM phosphate buffer (pH 7.3) containing 50 mM
NaCl. Thereafter, the activity of promoting the activation of protein C caused by thrombin is
confirmed, and an active fraction is then recovered, so that a buffer-exchanged highly purified
product can be obtained. In order to enhance safety, the thus obtained highly purified product is
preferably filtrated using a suitable filter for virus removal such as Planova 15N (Asahi Kasei
Medical Co., Ltd.). Thereafter, the product can be concentrated by ultrafiltration to a concentration
of interest. Finally, the product is preferably filtrated with an aseptic filtration filter.

The thus obtained thrombomodulin can be processed into a freeze-dried preparation
according to an ordinary method. Namely, there is a method, which comprises freezing a solution

that contains thrombomodulin and, as necessary, additives, and then drying the frozen product by
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Hs Arg Cys Qu Asp Val Asp Asp Cys Ile Leu Qu Pro
Ser Pro Cys 325330335 Pro A n Arg Cys Val Asn Thr G n
Ay Ay Phe Qu Cys H's Cys Tyr 340345350 Pro Asn Tyr
Asp Leu Val Asp Ay Qu Cys Val Qu Pro Val Asp Pro

sublméﬁlg%%g%%eg%ugga%ﬁég%?Al a Asn Cys Gu Tyr Gn Cys Gn

0375380 Ser Tyr Leu Cys Val Cys

AR tfd pk’bsgﬁtYn\Bﬁ‘t?onA{h@ pBErﬁa Nl"%ctP\fi@ nidybe Elthbr %ﬁ%%@@%«% ﬂﬁg}na derived
Pro H's Arg Cys CyS ASn dn Thr Al a

from aiirg oAAR altbyity4R ﬁlﬁiﬁéd&@ ﬁ‘oﬁ&ﬁnpr GhA@hsrﬁhAT@thWdﬁn\%r from vein
Cys Qu Cys Pro Qu Ay Tyr Ile 420425430 Leu Asp Asp

is prefegibje. PHiowWdver, bys: aFitrlsd\sases wberdshe BasmaO)d adlivityAerived from artery is

preferable. In general, the term “plasma AT activity” is used to mean vein-derived plasma AT

activity. The type of a method for measuring AT activity is not particularly limited. For example,

such AT activity can be measured by a chromogenic synthetic substrate method of obtaining AT

activity based on the residual amount of activated factor X.

Specifically, a blood sample is collected into a blood collecting tube that contains sodium
citrate. Thereafter, the blood sample is rapidly centrifuged to recover plasma. Subsequently,
heparin is added to the plasma to form an AT-heparin complex, and an excessive amount of activated
factor X is then added to the AT-heparin complex. The activated factor X forms an
AT-heparin-activated factor X complex depending on the amount of the AT-heparin complex in the
sample, so that it is inactivated. After completion of the reaction of forming the aforementioned
complex, a substrate solution is added to the reaction solution, and p-nitroaniline released as a result
of the reaction is then subjected to colorimetry, so as to measure the activity of the remaining
activated factor X. The remaining activated factor X activity reflects AT activity contained in the
sample. Thus, the AT activity can be obtained based on a calibration curve that has been produced,
separately. An automatic analyzer, BM1650 (manufactured by JEOL Ltd.) can be used in the
colorimetry of p-nitroaniline. Further, the calibration curve can be produced using standard
substances.

The daily dose of the agent for therapy and/or improvement of DIC comprising the
thrombomodulin as an active ingredient according to the present invention differs depending on the
age and body weight of patients, the degree of symptoms, an administration route, etc. In general,
the upper limit of the amount of thrombomodulin is preferably 5 mg/kg or less, more preferably 2
mg/kg or less, further preferably 1 mg/kg or less, and particularly preferably 0.8 mg/kg or less. The
lower limit of the amount of thrombomodulin is preferably 0.005 mg/kg or more, more preferably
0.01 mg/kg or more, further preferably 0.02 mg/kg or more, and particularly preferably 0.05 mg/kg

Or more.

The agent is applied once or divided over several administrations per day. As
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435440445 Ay Phe Cys Ser Ay Val Cys H's Asn Leu Pro

Ay Thr Phe A u Cys 450455460 Ile Cys Ay Pro Asp Ser

Ala Leu Val Arg His Ile Ay Thr Asp Cys 465 470 475

480 <210> 6 <211> 1440 4 <212> DNA <213> human <400>
adminiGrAbg %t%l?’?lg,gthgc%%&gﬁ‘&,? g)gt zggrﬁ&gtgx(éigcvgxé}: J9¢f%ever, it can also be

gcctgggg gccggat gg

ccccgcaccc gcagagccgc
admini$e98 PRy Sh&IBHS S 94 AkfsIRblCHereRiblyCoRE §6&B B2 days, and further

ggccccgecga ccttcctcaa tgccagtcag atctgcgacg gact gcgggg
preferabyancd oy @ 1&fs.acagt gcgct cctcggt gge tgecgatgtc

atttccttgc tactgaacgg cgacggcggc 240 gttggccgcec o

gdu getit@arginged eygeltingaveagstduratratay detagoy is pgarblycdagnistered

once pg%g&g gwc e grg ‘ @gl@c Ctgna%@t' Cgé%gte%gwc agL a9 tgé ég%ggg 2 the other hand, in
caat ct cccctetge cccgttgtg. cgtcgetgtc 420

the casf 0F s eeg S EERRTEN. BE cechy suterbly A EvTged Gireden denor once

g tg 4 aa t 9 t.cL g .

per ol SIEE0 o0 PR SRS B3 ppicd s
Coge Qg&& 96 th&aGOAddldr Imprlov ik BF H1O CHREEGHY the BHEDB6H6ETiN as an
600 ggagcggact ‘t ccaggcgct gccggt gggc agctccgcecg

active BGBHBHCIEEdME 16 BRCIréRntOiBPenEiad 64rABd SimiBIBRELI6 Pasents by commonly
gcccggagecg gtccaggggc actgggccag ggaggcgecg 720 L

used agmonttatiqy onetiexigcayody, momgad cygbodyy sudhcagagtravaguy admastration,

. tgcgatccct 780 ggggctcccc gctgccagtg cccagccggce )

intramygedefc castmynisteaig.a g c gubaygequs c iadwindetiens c gcQf cg\gse, intramuscular

. .cgacgcagtc ctgcaacgac, ¢tctgcgagc acttctgcgt tcccaacccc
adminiggon A afbeyeget ddpitatioh gaPgtigiata ﬁ%@@@%tm fhat the blood

concenfiioRtel, B Ged it Mt PE acbt Bt o R a7 8 et adminisration

e RSB S0 b PADCAS Gl SBLREEE By v

admini@GAGS 2 BRerl P ABHRRAC MIISRA R ackdidrloHR ARARRAI adminisraton,
ctagctacct ctgcgtctgec gccgagggcet tcgcgecccat tccccacgag

intranashP&Hni6isgane sublingaslcdaadigiation, bod ta tikage akd posibl C

cagccgactg cgaccccaac 1260 acccaggcta gctgtgagtg

c de thgaaspef intwatastagoiraggtoy gt tthahoCadyunistgriigd@ Gesired amount of
gacat cgacqg agtgcgaaaa cggcggettc tgctccgggg tgtgccacaa
agent apence exast Intry8IOus d5p adydtralippds enpljedg gcccgact cg

ttgt it tgt 1440 <210> 7 <211>
. Cglkg_%g %fbg i 191%&0 %?rg gtggunyo agent at once is pre%ergbleintenns of

a short administration time. When the agent is administered at once, the time required for

administration using an injection syringe generally varies. The time required for administration
depends on the amount of liquid to be administered. However, it is preferably 2 minutes or less,
more preferably 1 minute or less, and further preferably 30 seconds or less. The lower limit of the
time is not particularly limited. It is preferably 1 second or more, more preferably 5 seconds or
more, and further preferably 10 seconds or more. The dose applied by this method is not
particularly limited, as long as it is within the aforementioned preferred dose.

The intravenous drip administration is preferable in that the concentration of
thrombomodulin in blood is easily kept constant. The dose applied by the intravenous drip
administration is not particularly limited, as long as it is within the aforementioned preferred dose.

The upper limit of the dose per day is preferably 1 mg/kg or less, more preferably 0.5 mg/kg or less,

38




Met Leu Gy Val Leu Val Leu Ay Ala Leu Ala Leu Al a

Gy Leu Ay 151015 Phe Pro Ala Pro Ala Qu Pro dn Pro
Ay Ay Ser Gn Cys Val @u 202530 His Asp Cys Phe Ala
Leu Tyr Pro Gy Pro Ala Thr Phe Leu Asn Al a 354045 Ser

further %eger%lgfo.?é@%l%& ééegﬁy]{?&étfcﬂl&ég Ir@riblih 98 Wi Mitlest ind Yadst preferably

Ala Asp Val  I1e Ser Leu Leu

0.06 m%@é’ of REs. GTHe fsier it JBithe BRe P& daH iSreldaiblyd.005AngkEogmore, more
g Leu Trplle Gy Leu Gn Leu Pro Pro Ay Cys 859095

preferably Y0.0AsRg/RE or hipee, Atrthel prafefably (P0mighig oAmgprél apd Phgic@anly preferably
Trp Val Thr 100105110 Gy Asp Asn Asn Thr Ser Tyr Ser
0.04 mgkgjoringre Al a Arg Leu Asp Leu Asn 115120125

In the case of the intravenous drip administration, the upper limit of the administration time
is preferably 4 hours or less, more preferably 3 hours or less, further preferably 2 hours or less,
particularly preferably 1 hour or less, and most preferably 30 minutes or less. The lower limit of
the administration time is preferably 10 minutes or more, more preferably 15 minutes or more, and
further preferably 20 minutes or more.

When the present agent is processed into a freeze-dried preparation, the preparation may be
dissolved in water such as distilled water (or water for injection) or a normal saline solution when it
is used, and it may be then administered to patients.

When a liquid preparation is produced from the present agent, an effective amount of
thrombomodulin may be mixed with a carrier that can be used as an agent, so as to prepare a liquid
preparation.  Specifically, thrombomodulin in an amount effective for treating the aforementioned
diseases is mixed with a suitable amount of known carrier, so as to produce a preparation suitable for
being effectively administered to patients. For example, thickeners such as sucrose, glycerin,
methylcellulose or carboxymethylcellulose, pH adjusters such as various types of inorganic salts, and
others are added as additives to thrombomodulin, so as to prepare a liquid preparation.

[Explanation of the sequence listing]

SEQIDNO:1  anamino acid sequence encoded by the gene used in production of TME456
SEQIDNO:2  a nucleotide sequence encoding the amino acid sequence as shown in SEQ ID
NO: 1

SEQIDNO:3  an amino acid sequence encoded by the gene used in production of TMEA56M
SEQIDNO:4  a nucleotide sequence encoding the amino acid sequence as shown in SEQ ID
NO:3

SEQIDNO: 5  anamino acid sequence encoded by the gene used in production of TMDI12
SEQIDNO: 6 a nucleotide sequence encoding the amino acid sequence as shown in SEQ ID
NO:5

SEQIDNO:7  anamino acid sequence encoded by the gene used in production of TMD12M
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a Pro Leu Cys Ay Pro Leu Cys Val Al a Vval Ser
G u 130135140 Ala Thr Val Pro Ser Au Pro lle
GQu Gn Gn Cs @u Val 145 150 155 160 Lys
Gy Phe Leu Cys A u Phe His Phe Pro Ala Thr

g. 1 %
srghA AN S L Gy P seQ
.7Phe Ala Ala Arg Gy Ala Asp Phe G n Ala Leu Pro

195200205 Val Gy Ser Ser Ala Ala Val Ala Pro Leu Gy
SEQ ID&ND:@ n dneithiddcid¢queadOchtdbB&A®y Ty geAt aseBiroprbdwetiGh yf TVIR123

Val dn Gy Hs Trp Ala Arg Au Ala Pro 225230235240
SEQ IBINO:Aa dMmysledtide ©gserSe enogdingGhe amine agidyseghgpeoys slgwn in SEQ 1D
NO 9H| s Ala Cys 245250255

y Al
Al a
du
Asp

SEQIDNO: 11  an amino acid sequence encoded by the gene used in production of TMD123M -

SEQIDNO: 12 a nucleotide sequence encoding the amino acid sequence as shown in SEQ ID
NO: 11
SEQIDNO: 13 synthetic DNA for mutation, which is used when site-directed mutagenesis is

carried out

EXAMPLES
The present invention will be described in detail in the following examples and test
examples. However, these examples are not intended to limit the scope of the present invention.

The thrombomodulin of the present invention used in the following test examples was

produced according to the aforementioned method of Yamamoto et al. (the method described in JP
Patent Publication (Kokai) No. 64-6219 (1989) A). Production examples of producing the present
thrombomodulin will be described below.
[Production example 1]
<Obtainment of thrombomodulin>

A highly purified product was obtained by the aforementioned method. Specifically,
Chinese hamster ovary (CHO) cells were transfected with DNA (which specifically consists of the
nucleotide sequence as shown in SEQ ID NO: 10) encoding the amino acid sequence as shown in
SEQ ID NO: 9. Thereafter, an active fraction was recovered from a culture solution of the
transformant cells by the aforementioned ordinary purification method using a 20 mM phosphate
buffer (pH 7.3) containing 50 mM NaCl, so as to obtain a highly purified product. Thereafter, it
was subjected to ultrafiltration to obtain a thrombomodulin solution having a concentration of 11.2
mg/mL (hereinafter abbreviated as TMD123, at times).
<Preparation of additive solution>

480 g of arginine hydrochloride (manufactured by Ajinomoto Co., Inc.) was weighed out
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Asn Ala lle Pro Ay Ala Pro Arg Cys G n Cys Pro Ala
Ay Ala Ala 260265270 Leu G n Ala Asp Ay Arg Ser Cys
Thr Ala Ser Ala Thr G n Ser Cys 275280285 Asn Asp Leu
Cys Qu H's Phe Cys Val Pro Asn Pro Asp G n Pro Ay

and it %253%%'15 g@%d?@ ,r&islg)yEG es%ée& gy?%tél ?h%éﬁlgg WLC\% %a-gly fo,&?g &tion was

added WaletoAsdPthAStRe Sbstahdetokbe @isdolRELth&RI. PAOI ws%d?maﬂ%%@é’aé& solution
Pro G n Arg Cys Val Asn Thr Gn Ay Gy Phe Qu

was fuithes added tolthe s@dt@B4o35 @ MAjet ths pH tue AspH Z8u  Val Asp GI y
GQu Cys Val Au Pro Val Asp Pro 355360365 Cys Phe Arg
<Prepapgtign agchaddifion of agemysolu@pm> Cys G n Pro Leu Asn G n Thr

The total amount of the aforementioned additive solution was placed to a 20-L
stainless-steel vessel, and 2398 mL of the obtained TMD123 solution (corresponding to 26.88 g of
soluble thrombomodulin protein; 12% excessive amount added) was added thereto, followed by
mixing and stirring. Water for injection was further added to the mixed solution to a total amount
of 12 L. The obtained solution was uniformly mixed and stirred. The thus obtained agent
solution was subjected to filtration sterilization using a filter having a pore diameter of 0.22 pm
(MCGL10S, manufactured by Millipore). Thereafter, 1 ml each of the filtrate was filled into a vial,
and the vial was then half-capped with a rubber stopper.
<Freeze-drying>

A freeze-drying process was carried out in the order of freeze-drying — filling with
nitrogen — capping with a rubber stopper — closing the cap by winding it, under the conditions as
described below, so as to obtain a TMD123-containing preparation that contained 2 mg of soluble
thrombomodulin and 40 mg of arginine hydrochloride in a single vessel.
<Conditions for freeze-drying>

Preliminary cooling (from room temperature to 15°C over 15 minutes) — Principal cooling
(from 15°C to -45°C over 2 hours) — Retention (at -45°C for 2 hours) — Initiation of vacuation (at
-45°C for 18 hours) — Temperature rising (from -45°C to 25°C over 20 hours) —> Retention (at
25°C for 15 hours) — Temperature rising (from 25°C to 45°C over 1 hour) —> Retention (at 45°C for
5 hours) — Room temperature (from 45°C to 25°C over 2 hours) — Recovery of pressure and filling

with nitrogen (up to -100 mmHg) — Whole capping — Closing the cap by winding it

[Production example 2]

Chinese hamster ovary (CHO) cells were transfected with DNA (which specifically
consists of the nucleotide sequence as shown in SEQ ID NO: 12) encoding the amino acid sequence
as shown in SEQ ID NO: 11. Thereafter, a thrombomodulin solution (hereinafter abbreviated as

TMDI123M, at times) was obtained from a culture solution of the transformant cells by the
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370375380 Ser Tyr Leu Cys Val Cys Ala Qu Gy Phe Al a

Pro lle Pro Hs du 385390395400 Pro Hs Arg Cys G n

Met Phe Cys Asn G n Thr Ala Cys Pro Ala Asp 405410415
sAspProAsnThr GnAIaSer Cys Qu Cys Pro Au

o S o SRR AT, 0y, Tl ooftin o

TMDI §§N7IV@S d@ﬁeﬂn&xﬁ&ﬂo&&%ﬁﬂ&c@%aﬁﬁe Phe G u Cys
450455460 ITe Cys Gy Pro Asp Ser Ala Leu Ala Arg His

Ile Ay Thr Asp Cys 465 470 475 480 <210> 8 <211> 1440
<212> DNA <213> hunan
[Production example 3]

Chinese hamster ovary (CHO) cells were transfected with DNA (which specifically
consists of the nucleotide sequence as shown in SEQ ID NO: 2) encoding the amino acid sequence
as shown in SEQ ID NO: 1. Thereafier, thrombomodulin (hereinafter abbreviated as TME456, at
times) was obtained from a culture solution of the transformant cells by the aforementioned ordinary
purification method. ~ Thereafler, a freeze-dried preparation of TMEAS56 was obtained by the same

method as that described above.

[Production example 4]

Chinese hamster ovary (CHO) cells were transfected with DNA (which specifically
consists of the nucleotide sequence as shown in SEQ ID NO: 4) encoding the amino acid sequence
as shown in SEQ ID NO: 3.  Thereafter, thrombomodulin (hereinafter abbreviated as TME456M, at
times) was obtained from a culture solution of the transformant cells by the aforementioned ordinary
purification method.  Thereafier, a freeze-dried preparation of TME456M was obtained by the
same method as that described above.

[Production example 5]

Chinese hamster ovary (CHO) cells were transfected with DNA (which specifically
consists of the nucleotide sequence as shown in SEQ ID NO: 6) encoding the amino acid sequence
as shown in SEQ ID NO: 5. Thereafter, thrombomodulin (hereinafter abbreviated as TMD12, at
times) was obtained from a culture solution of the transformant cells by the aforementioned ordinary
purification method.  Thereafter, a freeze-dried preparation of TMD12 was obtained by the same
method as that described above.

[Production example 6]
Chinese hamster ovary (CHO) cells were transfected with DNA (which specifically

consists of the nucleotide sequence as shown in SEQ ID NO: 8) encoding the amino acid sequence
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6 <400> 8 atgcttgggg tcctggtcct tggcgcgctg gccctggecg
gcctggggtt ccccgcaccc 60 gcagagccgc agccgggt gg
cagccagtgc gtcgagcacg actgcttcgc gctctacccg 120
ggccccgcga ccttcctcaa tgccagtcag atctgcgacg gact gcgggg

c , agtgcagct cctcagt ggc .t gccgat gt

s oS FSIOMAL, I00RE ISR LA R Qb o D12V
times) 98§ 85t5ih&d Borfl2!cGRBE SIQicnIY HeICEAEmEROMAL B B8 2RI TEA D dinary

300 cgcctcggge ccctgecgegg cttccagtgg gttacgggag
purificRtAcRAB6AC TAGCA R, GreRUridd PrPARAEAL o) TMISIM Ghas obtained by the

caat ggggct cccctctgecg gececcgttgtg cgtcgetgtc 420
same metlagics et desaflgd@bmviegt  gcccagcgag ccgat ct ggg aggagcagca

gt gcgaagtg 480 aaggccgatg gcttcctctg cgagttccac

ttcccagcca cctgcaggcc actggctgtg 540 gagcccggceg

ccgcggcet gc cgeecgtctcg at cacctacg gcaccccgtt cgcggeccge
Ué“eﬁﬁgﬁﬁgbgcggact t ccaggcget geccggt ggge agct ccgecg

sl dt GFeetaitImBrygat CLhT dL B nees 1pption prepared by a
method Qgﬁﬁﬁédggego\g g‘%& Cﬁgﬁﬁ%tergg 38 qﬁ@lgg%glgk?,cgsg&eg@rﬁ)%d Hefhd L9%2fd been

t gcgat ccct ggggctcccc gctg g cccagccggc
diagno@aG8 ISIC! thSePEOHA TIC Hagh 6 LcFitekid G f A0 AHR ARA Welflre Ministry, whose
cgacgcagtc ctgcaacgac ctctgcgagc acttctgcgt tcccaacccc
symptdatOofyBHC hgd bggh hduedt Bah heglopsieddingligraagact gfietious disease. The
_accggcectgge ggeccgaccaa 960 caccggt gcg aggacgt gga
survival tpaceldlespatients orythg 28 tday gifterigitigtianoof tesagmirdstgtion $20examined.
gt caacacac agggtggctt cgagtgccac tgctacccta actacgacct
dt Bdabemeted BubmAbrerarte Ha e gdgaisient guisertbeadministation of

a caact gcgagtacca ccc 1140 ct.gaaccaaa
the agee‘?fﬁg@?é%%“d%f S‘BEFPX‘T"@‘E“ gﬁ@%@wﬁe&@e&gﬁ t tccccacgag
<$bnn&%&9“&&%§%qgggt gccagatgtt ttgcaaccag actgcctgtc
cagccgactg cgaccccaac 1260 acccaggcta gctgtgagtg

C G R0 4alideA Stltfont @8 3&RACY9 iS¢ hESAM ed aration obtained
gacat cgacg agt gcgaaaa cggcggcttc tgctccgggg tdtgdccacaa

accordifig i 6@1886n S38IPleACte phepaR G0, DMt kAELtIBAC Cgact cg

gcccttgecc gccacattgg caccgactgt 1440 <210> 9 <211>
<Meastréfiert 2T AF a8lRity><213> human <400> 9 Met Leu Ay Val Leu

Val Leu Ay Ala Leu Ala Leu Ala Ay Leu Gy 151015 Phe

PiQn the dayrarf theidenig@stuatipn of i agelt for BlesapGhnd/@emp@vem@y of DIC of the

Val du 202530 H's Asp Cys Phe Ala Leu Tyr Pro Gy Pro
present Apventep, 45l ftféqloquﬁanmfeawzs;s‘@@%eds@m@tﬁgumu@ befpgrpdmigistration

of the aégnLtl, a'rl_}é f w(gs ¥herl;| Ip aceLcF ilflltol\éEt}loo-crihcrollé/c%lng 'é\urbg ﬂl%leéontained 0.5 ml of 3.8% sodium

citrate. Thereafter, they were mixed with each other by turning the tube upside down, and the
mixture was then centrifuged. Thus, plasma was recovered and was then cryogenically preserved.
Subsequently, heparin was added to the plasma to form an AT-heparin complex. An excessive
amount of factor Xa was further added to the AT-heparin complex. After the reaction of forming
the complex, a substrate solution (Testzyme S ATIII (manufactured by Chromogenix)) was added
thereto, and p-nitroaniline released as a result of the reaction was then subjected to colorimetry by
absorbance determination at 410 nm, so as to measure the remaining factor Xa activity (instruction
for use included with Testzyme S ATIIT).  Since the remaining factor Xa activity reflects AT activity
contained in the sample, the AT activity was obtained using a calibration curve that had been
produced, separately. An automatic analyzer BM1650 (manufactured by JEOL Ltd.) was used in
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505560 Ser Val Ala Ala Asp Val Ile Ser Leu Leu Leu Asn
Gy Asp Ay Gy 65 70 75 80 vVal Ay Arg Arg Arg Leu
Trp Ile Ay Leu Gn Leu Pro Pro Ay Cys 859095 Gy Asp
Pro Lys Arg Leu Ay Pro Leu Arg Gy Phe Gn Trp Val

the colgfipech? 8 ptiputint hactfibn ] Dothll ifpeepdpilon IiZHE (Daichi
Kagak{ty, Bﬁgwa@use%nééﬁ{al HhgnaVe bbtRrsud AT Aigid U 130135140

7 Ala Thr Val Pro Ser Qu Pro Ile Trp du Gu Gn Gn
<Dose &yFaddinist¥ibn Adthod50 155 160 Lys Ala Asp Gy Phe Leu

Cys Qu Phe H's Phe Pro Ala Thr Cys Arg 165170175 Pro

Le\s ttlee thigbt [BICUpaEents, Ghaytedl salufibaprapaediinghedhfarevghti®ed formulation

Ile Thr 180185190 ) . )
example was added at a rate of 0.12 ml/kg (corresponding to 0.06 mg/kg) to a normal saline solution

to a total amount of 100 ml. The thus prepared normal saline solution was administered once per
day over 30 minutes via intravenous drip administration. Such administration was continued for 6
days.
<Results>

The test solution was administered by the aforementioned administration method.
Thereafter, the outcome was examined on 28™ day after initiation of the administration. = As a result,
the survival rate of a patient group having an AT activity between 50% or more and less than 70%
was found to be 64.3%, whereas the survival rate of a patient group having an AT activity of 70% or
more was found to be 80%. On the other hand, the survival rate of a patient group having an AT
activity of less than 50% was found to be 92.3%, including only 1 fatal case. Thus, the patient
group having an AT activity of less than 50% exhibited a survival rate superior to those of the two
above patient groups. These results are shown in Table 1.

Moreover, among others, patients having an AT activity of 40% or less (5 cases) exhibited a

survival rate of 100%.
[Table 1]
AT activity (%) Survived Died
Number of cases % Number of cases %
<50 12 923 1 7.7
50 = and<70 18 64.3 10 357
70 < 60 80.0 15 20.0
[Test example 2]

A rabbit anti-rat AT antibody (20 mg/kg) is administered into the caudal vein of each male
Sprague-Dawley rat (body weight: 180 to 240 g), so as to decrease a rat plasma AT activity to less
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Tyr Ay Thr Pro Phe Ala Ala Arg Ay Ala Asp Phe G n
Ala Leu Pro 195200205 Val Gy Ser Ser Ala Ala Val Ala
Pro Leu Gy Leu Gn Leu Met Cys 210215220 Thr Ala Pro
ProGIyAIaVaIGnGI Hs Trp Ala Arg Au Ala Pro

L T T A

anesthe@i a'x?lﬁo ﬁléﬁugﬁctg 3ragyg deglé@d Nhgo%c%la%ng @s ?m%lﬁg)z _?_% ECZ)thuously

adrmm@er@d 5% tHe\eguday 55313 ORfhe rﬂ&ﬂexﬂsﬂo&e Unfayelidily béfote ddhéniéiesion of the
Val Pro Asn Pro Asp G n Pro Ay 290295300 Ser Tyr Ser

tissue fagter, Nt Y8 nig/kg ThromBbyodiyins Ar garloms pddactiinacxaspleSiaf the present

invention are rapidly administered to the caudal vein on the opposite side. After completion of the

administration of the tissue factor, blood was collected from the abdominal aorta of each rat.

Thereafter, the number of thrombocytes, a fibrinogen value, or AT activity is measured to examine

the effect of each thrombomodulin for therapy and/or improvement of DIC, thereby confirming the

effect of the present invention.

INDUSTRIAL APPLICABILITY
Using the thrombomodulin-containing agent of the present invention, the symptoms of DIC
patients whose plasma AT activity is 50% or less can be effectively treated and/or improved,

preferably without combining with AT.
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305310315320 H's Arg Cys A u Asp Val Asp Asp Cys lle
Leu u Pro Ser Pro Cys 325330335 Pro @ n Arg Cys Val
Asn Thr Gn Gy Gy Phe Au Cys H s Cys Tyr 340345350
Pro Asn Tyr Asp Leu Val Aspisgy GQu Cys Val Au Pro

Val Asp Pro 355360365 Cys Phe Arg Ala Asn Cys Qu Tyr
Gn Cs Gn Pro Leu Asn G n Thr 370375380 Ser Tyr Leu
ICys Vat oQjiwnibiodslitl aGnyacileeinghbdienPinahd nenuRrctird-his: r@dieament

3853 0395400 P .
2& %3 39(9% r BYBJ/G f?',ism%ﬂtc%ffgfi%}‘vgcoapg@mw'ﬁ tsqlﬁerlng
G n Mo Seh dRyeniGited BysvaRubr Chaguidian ying| e»la&zmwsbnsmbm

activity of equal to or less than 40%,
2. The use of claim 1, wherein said thrombomodulin is soluble thrombomodulin.

3. The use of claim 1 or 2, wherein said thrombomodulin is a peptide obtained from
transformant cells prepared by transfecting host cells with DNA encoding the amino

acid sequence as shown in SEQ IDNO: 9or 11.

4, The use of any one of claims 1 to 3, wherein said thrombomodulin is a peptide having
a sequence consisting of amino acids at positions 19 to 516 of the amino acid
sequence as shown in SEQ ID NO: 9 or 11, or a peptide having an amino acid
sequence comprising a substitution, deletion or addition of one or multiple amino
acids with respect to the amino acid sequence of said peptide and having

thrombomodulin activity.

5. The use of any one of claims | to 4, wherein antithrombin is not administered in

combination.

6. Use of thrombomodulin as an active ingredient in the manufacture of a medicament
for use as an agent for reducing the likelihood of death in patients suffering from
disseminated intravascular coagulation having a plasma antithrombin activity of equal

to or less than 40%.
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Leu Asp Asp Gy Phe Ile Cys Thr Asp Ile Asp Au Cys
A u Asn Ay 435440445 Ay Phe Cys Ser Ay Val Cys His
Asn Leu Pro Gy Thr Phe A u Cys 450455460 Ile Cys Ay
Pro Asp Ser Ala Leu Val Arg Hs Ile @Ay Thr Asp Cys
465470475480 Asp Sertdy Lys Val Asp Ay Ay Asp Ser
Ay Ser Ay GQu Pro Pro 485490495 Pro Ser Pro Thr Pro

SEQUENGH YISBRNG Thr Leu Thr Pro Pro Ala Val Ay Leu

<110> BQAPOR&HI Phavad KitiushilGeKaiGhay 515 8 <210> 10

<120> An agent for therapy and/or improvement of disseminated intravascul

ar coagulation

<130> F107098-W0

<160> 13
Q210> 1
211> 132
<212> PRT
<213> human
<400> 1
Met Leu Gly Val Leu Val Leu Gly Ala Leu Ala Leu Ala Gly Leu Gly
1 5 10 15
Phe Pro Asp Pro Cys Phe Arg Ala Asn Cys Glu Tyr Gln Cys Gln Pro
20 25 30
Leu Asn Gln Thr Ser Tyr Leu Cys Val Cys Ala Glu Gly Phe Ala Pro
35 40 45

fle Pro His Giu Pro His Arg Cys Gln Met Phe Cys Asn Gln Thr Ala

50 55 60
Cys Pro Ala Asp Cys Asp Pro Asn Thr Gin Ala Ser Cys Glu Cys Pro
65 70 75 80
Glu Gly Tyr tle Leu Asp Asp Gly Phe lle Cys Thr Asp |le Asp Glu

85 90 95
Cys Glu Asn Gly Gly Phe Cys Ser Gly Val Cys His Asn Leu Pro Gly
100 105 110
Thr Phe Glu Cys |le Cys Gly Pro Asp Ser Ala Leu Val Arg His lle
115 120 125

Gly Thr Asp Cys

130
<210> 2
<211> 396
<212> DNA
<213> human
<400> 2
atgeottegggg tectggtcot tggegegotg gocctggececg goctgegatt coccgacceg 60
tgcttcagag ccaactgega gtaccagtge cagcccctga accaaactag ctacctotge 120
gtotgegecg agggcttecge goccattcce cacgagecge acaggtgeca gatgttttge 180
aaccagactg cctgtccage cgactgegac cccaacaccc aggetagetg tgagtgecct 240
gaaggctaca tcctggacga cggtttcatc tgcacggaca tcgacgagtg cgaaaacgge 300
ggcttotget coggggteteg ccacaacctc cccggtacct tcgagtgeat ctgegggece 360
gactcggece ttgtccgeca cattggoace gactgt 396
210> 3
211> 132
<212> PRT
<213> human
<400> 3

Met Leu Gly Val Leu Val Leu Gly Ala Leu Ala
5

1

10

Leu Ala Gly Leu Gly
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<211> 1548 <212> DNA <213> human <400> 10 atgcttgggg
tcctggtcct tggecgecgetg geccctggecg gectggggtt ccccgecacce
60 gcagagccgc agccgggt gg cagccagtgc gt cgagcacg
actgcttcgc gctctacccg 120 ggccccgecga ccttcctcaa
tgccagt cag atctgcgacg gactgcgggg ccacctaatg 180
acagtgcgct cctcggtggc tgccgatgtc atttccttge tactgaacgg

Phe ProORf PES OBCPREA0 s i 4 @9CCBCH uJEEe GOc twt @ingabcggcect g
cagctgecac ccggctgcgg cgaccccaag 00 cgcectcgggce '

Leu AshCdlh OROCHOTYr L IleG XROVAIOCBL A13QJQ@ RO PRCARCRACAC Ccagct at age
36Q5aggt gggcac gggt cgacct caat ggggct cccctctgeg

Ile PGS GGl OFOHGUre GG AlLMA2thetegS ASA Bt thraggccact gt
ggcccagcgag ccggt ct ggg aggageggca gt gcgaagtg 480

Cys Pr@%QCAQQ@){SQA &l b GGt GhOa MOAGIdeF CRC ol GeORECCa cctgcaggece

65 actggctgtg 40 gagccecggcgscecgegget gc cggegtctcg

Glu G@t]‘gﬁ@% PAOAJCAE GEE Bhd | RIGITIRF GEE | RORpIFRICTgact
tccaggecggt gccggtggge ggctccgecyg cggfsggetcc ccteggetta

o 50 A0S s s oo
Thr F)gﬁiQaHSCCt 780

acggc t gc C.ac t
Ph%afﬁ‘gévsc%%CG%E@a%rgé%gse?c%%g%ag?g%cgccct g aggcagacgg
aly n}gé tcctgc 840 aCcgcatccg cgacgcagtc ctgcaacgac

13 t ?ﬁﬁbagc acttctgcgt tcccaacccc 900 gaccagccgg

D10 ctcctactc gtgcatgtgc gagaccggct accggctggc ggccgaccaa
prored 60 caccggtgcg aggacgtgga tgactgcata ctggagccca

?%cgtgtcc gcagcgct gt 1020 gtcaacacac agggtggctt
212> @%gtgccac tgctacccta actacgacct ggtggacggc 1080
213> h&dk gt gt gg agcccgt gga cccgtgettc agagccaact gcgagt acca
<400> 4t gccagccc 1140 ctgaaccaaa ctagctacct ctgegtctgce
atgottgesg dapigtoct ttesgacpebic enceteaecd aeigagsty Q%gﬁéifc%b aggt
tecttoggag ngaachoea wtagesiec ergoeseteg cferjectag strcelaga H0cgacccecaac
gtotecgong (Resast vag geqcat tget ecergeey asexttepandaietttdealct gg
aaccagaeiganciRjLaEC caacticgeraetyadra®0 ageniagctyasytergtigtfaaaa
gaagectapg clggiedcea feegit watpytagadegicg closasazete ceaseacegry8001380
gecttohgnt tdoeagaigt e gembast e oyeafet gmedstepat ctaseaegecdlgccacat t gg
gactcge@c Ciyactygra td4dlecgerctastgfgca aggt ggacgg t ggcdcagce

ggct ct ggcg agcccccgec cagcccgacg 1500 cccggcetcca
<210> 6cttgactcc tccggccgtg gggctcgtge attcgggce 1548 <210>
Q11> 4 <211> 516 <212> PRT <213> human <400> 11 Met Leu
212> Rty Val Leu Val Leu Gy Ala Leu Ala Leu Ala Gy Leu
<213> famgn 151015 Phe Pro Ala Pro Ala Gu Pro dn Pro Ay Ay
<400> Ber A n Cys Val A u 202530 H's Asp Cys Phe Ala Leu Tyr
Met LelPra®y Ghiy L&r @iiAled aTYh 1 £Ph& MaUedna AlyaL sdoei945
1 5 10 15
Phe Pro Ala Pro Ala Glu Pro GIn Pro Gly Gly Ser GIn Gys Val Glu

20 25 30

His Asp Cys Phe Ala Leu Tyr Pro Gly Pro Ala Thr Phe Leu Asn Ala

35 40 45

Ser GIn lie Cys Asp Gly Leu Arg Gly His Leu Met Thr Val Arg Ser
50 55 60
Ser Val Ala Ala Asp Val Ile Ser Leu Leu Leu Asn Gly Asp Gly Gly
65 10 15 80
Val Gly Arg Arg Arg Leu Trp lle Gly Leu Gin Leu Pro Pro Gly Cys
85 90 95
Gly Asp Pro Lys Arg Leu Gly Pro Leu Arg Gly Phe GIn Trp Val Thr
100 105 110




Gly
Gly
Ala
145
Lys
Pro
Tyr
Val
Thr
225
Gly
Asn
Leu
Asn
Ser
305
His
Pro
Pro
Cys
Ser
385
Pro
Cys
Leu

Gly

e
465

Ser Anlle Cys Asp Gy Leu Arg Ay H's Leu Met Thr
Val Arg Ser 505560 Ser Val Ala Ala Asp Val Ile Ser Leu
Leu Leu Asn Ay Asp Ay Ay 65 70 75 80 Val Ay Arg
Arg Arg Leu Trp Ile Gy Leu G n Leu Pro Pro Ay Cys
859095 9 Gy Asp Prée Lys Arg Leu Ay Pro Leu Arg Ay
Phe G n Trp Val Thr 100105110 Ay Asp Asn Asn Thr Ser
AsgYAEn BT THAr @r Tiyp S& ArgATrg AleurAS@r AspUleAstan 115120125 Ay
Aligs Pro Leu Cys1fdy Pro Leu Cysx Val Ala Val Ser Ala
AlQlPac Guucyk30 I 3pd 46L Eysavalhwia Wal sé&r miaSae gdhu Pro Ile Trp
13 u Au Gn Ggn Cys Gu Valig4d45 150 155 160 Lys Al a

ThASRI B ysdPhaulres | @ srpQid dPheides BResiPrval Ala Thr Cys
Arg 16517045 Pro Leu AlgsVal GQu Pro gy Ala Ala Ala
AANASy Byapndaleu 29§ Gld PreTils Phe Pro Ala Thr Cys Arg
165 170 175
Leu Ala Val Glu Pro Gly Ala Ala Ala Ala Ala Val Ser lle Thr
180 185 190
Gly Thr Pro Phe Ata Ala Arg Gly Ala Asp Phe GIn Ala Leu Pro
195 200 205
Gly Ser Ser Ala Ala Val Ala Pro Leu Gly Leu GIn Leu Met Cys
210 215 220
Ala Pro Pro Gly Ala Val GIn Gly His Trp Ala Arg Giu Ala Pro
230 235 240
Ala Trp Asp Cys Ser Val Glu Asn Gly Gly Cys Glu His Ala Cys
245 250 255
Ala |le Pro Gly Ala Pro Arg Cys Gln Cys Pro Ala Gly Ala Ala
260 265 270
GIn Ala Asp Gly Arg Ser Cys Thr Ala Ser Ala Thr GIn Ser Cys
275 280 285
Asp Leu Cys Glu His Phe Cys Val Pro Asn Pro Asp Glin Pro Gly
290 295 300
Tyr Ser Cys Met Cys Glu Thr Gly Tyr Arg Leu Ala Ala Asp GlIn
310 315 320
Arg Cys Glu Asp Val Asp Asp Cys Ile Leu Glu Pro Ser Pro Cys
325 330 335
GIn Arg Cys Val Asn Thr GIn Gly Gly Phe Glu Cys His Cys Tyr
340 345 350
Asn Tyr Asp Leu Val Asp Gly Glu Cys Val Glu Pro Val Asp Pro
355 360 365
Phe Arg Ala Asn Cys Glu Tyr GIn Cys GIn Pro Leu Asn GIn Thr
370 375 380
Tyr Leu Cys Val Cys Ala Glu Gly Phe Ala Pro Ile Pro His Glu
390 395 400
His Arg Cys GIn Met Phe Cys Asn Gin Thr Ala Cys Pro Ala Asp
405 410 415
Asp Pro Asn Thr GIn Ala Ser Cys Glu Cys Pro Glu Gly Tyr lle
420 425 430
Asp Asp Gly Phe lie Cys Thr Asp |le Asp Glu Cys Glu Asn Gly
435 440 445
Phe Cys Ser Gly Val Cys His Asn Leu Pro Gly Thr Phe Glu Cys
450 455 460
Cys Gly Pro Asp Ser Ala Leu Val Arg His |le Gly Thr Asp Cys
470 475 480

<210> 6
<211> 1440



180185190 Tyr dy Thr Pro Phe Ala Ala Arg Ay Ala Asp
Phe A n Ala Leu Pro 195200205 Val Ay Ser Ser Ala Al a
Val Ala Pro Leu Ay Leu Gn Leu Met Cys 210215220 Thr
Ala Pro Pro Gy Ala Val An dy Hs Trp Ala Arg Qu
Ala Pro 2252302352404Gy Ala Trp Asp Cys Ser Val GQu
Asn Ay Gy Cys Qu H's Ala Cys 245250255 Asn Ala lle
212> w0 Ay Ala Pro Arg Cys G n Cys Pro Ala Ay Ala Ala
213> R@@R65270 Leu A n Ala Asp Ay Arg Ser Cys Thr Al a Ser
<400> &l a Thr G n Ser Cys 275280285 Asn Asp Leu Cys Qu Hi s

atgcttEe toygetvat ti¥c s AENecRE1ReddE ol OccChodcc2 0295300

£cagagocge
ggeeceegega
acagtgcget
gttggecgece
cgeotogggce
aggtgggcac
tccgetgetg
aaggccgatg
gagceccggeg
ggageggact
cagctaatgt
ggocgotiggg
ggggetecece
accgcatccg
gaccagecgg
caccggtgcg
gtcaacacac
gagtgteteg
ctgaaccaaa
ccgecacaggt
acccaggcta
gacatcgacg
accttcgagt
<210> 7
<211> 480
<212> PRT

<213> human

<400> 7

Met Leu Gly Val Leu Val

1

Phe Pro Ala Pro Ala Glu

His Asp Cys Phe Ala Leu

35

Ser Gin |le Cys Asp Gly Leu

50

Ser Val Ala Ala Asp Val
70
Val Gly Arg Arg Arg Leu

65

ageccgggteg
ccttectcaa
ccteggtgge
ggegectetg
ccotgegegg
gectegacct
aggccactgt
gcttectotg
ccgeggetge
tccaggeget
gCacCcgCcgce
actgcagegt
getgecagtg
cgacgeagtc
gctectacte
aggacgtgga
agggtgegctt
agececegtgga
ctagctacct
gecagatgtt
getgtgagte
agtgcgaaaa
geatctgegg

5

20

85

cagccagtge
tgccagtcag
tgcocgatgte
gatcggeotg
cttecagtgg
caatggggct
gocccagegag
cgagttccac
cgeegteteog
goeggtegge
gooccggageg
ggagaacggce
CGCagecgec
ctgcaacgac
gtgecatgtge
tgactgcata
cgagtgccac
ccegtgette
ctgogtetge
ttgcaaccag
ccctgaagge
cggoggeotte
geccgacteg

Leu

Pro

gtcgagecacg
atctgcgacg
atttccttge
cagectgecac
gttacgggag
ccoctotgeg
ccgatctggge
ttcccageca
atcacctacg
agctccgeoog
gtccaggegc
gectgogage
geegeeotge
ctetgegage
gagaccgget
ctggagccca
tgctacccta
agagccaact
gccgaggget
actgeectgtc
tacatcctgg
tgotceggee
geeottgtee

Gly Ala Leu Ala

10

GIn Pro Gly Gly

25

Tyr
40

55
Ile

Trp

Pro Gly Pro Ala
Arg Gly His Leu

Ser Leu Leu Leu

15

Ile Gly Leu Gln

90

actgetteoge
gactgeggeg
tactgaacgg
cocggctgegg
acaacaacac
geocgttgte
aggagcagca
cctgeaggee
gcacccegtt
cggtggetec
actgggccag
acgecgtgeaa
aggcagacgg
acttctgegt
accggetgec
gtecgtgtce
actacgacct
gegagtacca
tcgogeccat
cagccgactg
acgacggttt
tgtgccacaa
gecacattgg

Leu Ala

Ser Gln

30
Phe
45
Thr

Thr

Met
60
Asn Gly

Leu Pro

getctacccg 120
ccacctaatg 180
cgacggegge 240
cgaccccaag 300
cagctatagc 360
cgtogetgte 420
gtgogaagtg 480
actggctgtg 540
cgeggcccge 600
ccteggetta 660
ggaggegeecg 720
tgcgatccct 780
gogetcctge 840
tcccaaccce 900
ggccgaccaa 960
gcagegetgt 1020
ggtggacgge 1080
gtgccageee 1140
tccccacgag 1200
cgaccccaac 1260
catctgcacg 1320
cctcccoggt 1380
caccgactgt 1440

Gly Leu Gly

15

Cys Val Glu
Leu Asn Ala
Val Arg Ser

Asp Gly Gly

80

Pro Gly Cys

95

Gly Phe GIn Trp Val Thr

110
Asp Leu Asn

Pro Leu Arg Gly
105

Ser Arg Trp Ala

120

Gly Asp Pro Lys Arg Leu
100
Gly Asp Asn Asn Thr Ser
115

Arg Leu
125

Tyr



Gly
Ala
145
Lys
Pro
Tyr
Val
Thr
225
Gly
Asn
Leu
Asn
Ser
305
His
Pro
Pro
Cys
Ser
385
Pro
Cys
Leu

Gly

Ile
465

Ser Tyr Ser Cys Met Cys GQu Thr Ay Tyr Arg Leu Al a
Ala Asp G n 305310315320 His Arg Cys G u Asp Val Asp
Asp Cys Ile Leu Qu Pro Ser Pro Cys 325330335 Pro @ n
Arg Cys Val Asn Thr Gn Ay Ay Phe Gu Cys H s Cys
Tyr 340345350 Pro Ash Tyr Asp Leu Val Asp Ay du Cys
Val du Pro Val Asp Pro 355360365 Cys Phe Arg Ala Asn
AlEOPso GuucyEyaly Graé LédySys@am AP Gal8er ManAl&Ghu Thr 370375380
130er Tyr Leu GQgs Val Cys Ala4sdu Ay Phe Ala Pro Ile
ThPYe! PloSsdd Mu 38SIR0BRSAQG 1 EPGon BirscyArgu®is G n Met  Phe
Cys Asn AmoThr Ala Cys iBso Ala Asp 405810415 Cys Asp
APy A8NPhENTeu Gy A PheSBE FRY Préath TscyPraeg G u Gy Tyr
Ile 165 170 175
Leu Ala Val Glu Pro Gly Ala Ala Ala Ala Ala Val Ser lle Thr
180 185 190
Gly Thr Pro Phe Ala Ala Arg Gly Ala Asp Phe Gin Ala Leu Pro
195 200 205
Gly Ser Ser Ala Ala Val Ala Pro Leu Gly Leu Gin Leu Met Cys
210 215 220
Ala Pro Pro Gly Ala Val Gin Gly His Trp Ala Arg Glu Ala Pro
230 235 240
Ala Trp Asp Cys Ser Val Glu Asn Gly Gly Cys Glu His Ala Cys
245 250 255
Ala 1le Pro Gly Ala Pro Arg Cys GIn Cys Pro Ala Gly Ala Ala
260 265 270
Gln Ala Asp Gly Arg Ser Cys Thr Ala Ser Ala Thr GIn Ser Cys
275 280 285
Asp Leu Cys Glu His Phe Cys Val Pro Asn Pro Asp GIn Pro Gly
290 295 300
Tyr Ser Cys Met Cys Glu Thr Gly Tyr Arg Leu Ala Ala Asp Glin
310 315 320
Arg Cys Glu Asp Val Asp Asp Cys |le Leu Glu Pro Ser Pro Cys
325 330 335
Gin Arg Cys Val Asn Thr Gin Gly Gly Phe Glu Cys His Cys Tyr
340 345 350
Asn Tyr Asp Leu Val Asp Gly Glu Cys Val Glu Pro Val Asp Pro
355 360 365
Phe Arg Ala Asn Cys Glu Tyr GIn Cys Gin Pro Leu Asn GIn Thr
370 375 380
Tyr Leu Cys Val Cys Ala Glu Gly Phe Ala Pro lle Pro His Glu
390 395 400
His Arg Cys GIn Met Phe Cys Asn GIn Thr Ala Cys Pro Ala Asp
405 410 415
Asp Pro Asn Thr Gln Ala Ser Cys Glu Cys Pro Glu Gly Tyr lle
420 425 430
Asp Asp Gly Phe |le Cys Thr Asp |le Asp Glu Cys Glu Asn Gly
435 440 445
Phe Cys Ser Gly Val Cys His Asn Leu Pro Gly Thr Phe Glu Cys
450 455 460
Cys Gly Pro Asp Ser Ala Leu Ala Arg His lle Gly Thr Asp Cys
470 475 480

<210> 8
211> 1440
<212> DNA
<213> human



420425430 Leu Asp Asp Gy Phe Ile Cys Thr Asp Ile Asp

GQu Cys Au Asn Ay 435440445 dy Phe Cys Ser Gy Vval

Cys His Asn Leu Pro Gy Thr Phe du Cys 450455460 Il e

Cys Gy Pro Asp Ser Ala Leu Ala Arg Hs Ile Gy Thr

Asp Cys 4654704754806 10 Asp Ser Ay Lys Val Asp Gy

Ay Asp Ser Ay Ser Ay GQu Pro Pro 485490495 Pro Ser
<400> Bro Thr Pro Ay Ser Thr Leu Thr Pro Pro Ala Val Qy
atgctthkBd 130QPREO 1 cMRtgHcE PRk Ghote&kft coccgoacce 60
gcagagocge agecgggtgeg cagecagtge gtogageacg actgottoge gotctacecg 120
gegccccgega cottectcaa tgecagtcag atctgegacg gactgeggge ccacctaatg 180
acagtgcget cotoggtgge tgccgatgtc atttccttge tactgaacgg cgacggcgee 240
gttggcocgoe ggogectetg gatcggcctg cagetgccac ccggetgegg cgaccccaag 300
cgcctoggge cooctgogegg cttocagtgg gttacgggag acaacaacac cagctatage 360
aggtgggcac ggotegacot caatggggct cccectotgeg gecegttetg cgtegotgte 420
tcogotgotg aggecactgt goccagegag cogatctggg aggageagea gtgogaagte 480
aaggccgatg gottcotetg cgagttccac ttcccagoca cotgeaggee actggetgte 540
gagcccggeg cogegectge cgocgtoteg atcacctacg geoaccccgtt cgeggecege 600
ggageggact tccaggeget gocggteggge agetecgocg cggtggeotoe cotoggotta 660
cagctaatgt goaccgegee gocoggageg gtocagggge actgggecag ggaggegecg 720
ggcgettgege actgeagegt ggagaacgge gectgogage acgogtgoaa tgegatcect 780
ggggctcece gotgocagtg cocagocgge gocgecotge aggeagacgg gogoteotge 840
accgcatcog cgacgcagtc ctgcaacgac ctctgegage acttctgegt tcccaaccco 900
gaccagcegg gotcctactc gtgcatgtge gagaccgget accggetgge geccgaccaa 960
caccggtgog aggacgtgga tgactgeata ctggagocca gtocgtgtce geagegetst 1020
gtcaacacac agggtggctt cgagtgccac tgctacccta actacgacct ggtggacgge 1080
gagtgtgtgg agcccgtgga cocgtgettc agagccaact gogagtacca gtgccagece 1140
ctgaaccaaa ctagctacct ctgcgtotge gecgaggget tcgegeccat tocccacgag 1200
ccgocacaggt gocagatgtt ttgcaaccag actgoctgtc cagecgactg cgaccccaac 1260
acccaggcta gotgtgagte ccctgaagge tacatcctgg acgacggttt catctgeacg 1320
gacatcgacg agtgcgaaaa cggeggettc tgctccgggg tgteccacaa cotecccggt 1380
accttcgagt goatctgcegg geccgactcg goccttgece geocacattgg caccgactgt 1440
<210> 9
211> 516
<212> PRT
<213> human
<400> 9
Met Leu Gly Val Leu Val Leu Gly Ala Leu Ala Leu Ala Gly Leu Gly
1 5 10 15
Phe Pro Ala Pro Ala Glu Pro Gin Pro Gly Gly Ser Gin Cys Val Glu

20 25 30
His Asp Cys Phe Ala Leu Tyr Pro Gly Pro Ala Thr Phe Leu Asn Ala
35 40 45
Ser GIn lle Cys Asp Gly Leu Arg Gly His Leu Met Thr Val Arg Ser
50 55 60
Ser Val Ala Ala Asp Val lle Ser Leu Leu Leu Asn Gly Asp Gly Gly
65 10 75 80
Val Gly Arg Arg Arg Leu Trp Ile Gly Leu GIn Leu Pro Pro Gly Cys
85 90 95
Gly Asp Pro Lys Arg Leu Gly Pro Leu Arg Gly Phe GIn Trp Val Thr
100 105 110
Gly Asp Asn Asn Thr Ser Tyr Ser Arg Trp Ala Arg Leu Asp Leu Asn
115 120 125
Gly Ala Pro Leu Cys Gly Pro Leu Cys Val Ala Val Ser Ala Ala Glu
130 135 140



Ala
145
Lys
Pro
Tyr
Val
Thr
225
Gly
Asn
Leu
Asn
Ser
305
His
Pro
Pro
Cys
Ser
385
Pro
Cys
Leu
Gly
[le
465
Asp

Pro

Val

<210> 12 <211> 1548 <212> DNA <213> human <400> 12
atgcttgggg tcctggtcect tggcgecgetg geccctggecg gectggggtt
ccccgcaccc 60 gcagagccgc agccgggt gg cagccagt gce
gt cgagcacg actgcttcgc gctctacccg 120 ggccccgcga
ccttcctcaa tgccagtcag atctgcgacg gactgcgggg ccacctaatg
180 acagtgcgct cctcggtggc tgccgatgtc atttccttge

Tht ¥61 9RASH %16 PRE JOC BIGCa 1440u B4 gBco@CRuggrgect ct g
gat cggcct gisgagct gccac cc@gct gcgg cgaccggaag 300

A8 9GS 6 ROBHIO o6 G5 4ROFROHICIHhE PRONBOTIH dy@Q@PYag acaacaacac
cagct at ggc 360 aggt ggggac ggct cgacciyscaat ggggct

LeG GFL VAL BIGPrI GG E Al d BlaOnIGH £ A¢4 9ACs#2(elipFgCt gCt g
aggceget gt gecccagecgag ccgatctgggigggagcageca gtgcgaagtg

Glﬁ PAJALCHYI, IR &Rﬁhg}gpw@am £GAGytFrGCCageca

gcaggcc act gg gagegggcg ccgeggcet gc

GI %SPQ&CM%QAI?%F‘%% B%9 dGA¢ GEE Qb L &ORIAgECIC 600
gct gCC gb@ggc agctccgecg cggtggetce

i gcfﬂbéﬁgﬁa g ot
gl i Gl e oo
Algtg 56&:@ CA| %é%é& G|§C(;[yf g&%é, acgcagtc

Eccc 900

gacc ccgg gctccta catgt cZgagaccggct accggctggc
e b & &m@ge'g HoBEoser  §act goat a
agccca gtcc tcc gcagcgc 1OZOd§tcaacacac

“&é@g?@g@@ﬂ“édﬁ §%¥ﬁcmpdﬁﬂéﬁ%éﬂh65b?£ hcct ggt ggacggc
294080 gagﬁgtgt agcccgt gga 3¢ cttc agagccaact
TygSgabsatat Cvgtide dbrgEbicTvr 1A Ley dg?aghaa‘a?a ®fagct acct

ct gcgt ct gc31§ccgaggget tcégeccat tcccc¥Bgag 1200
Are Sy Bbalrt Vag demdait Gist | et lge ddie CegySerckrgcs gt ¢ cagccgact g

cgacccc3ac 1260 acccadfffct a gct gt gagddy ccct gaaggce
Glb AcabycY¥aggrsadadidry ity Gloahhe taye &z HL3QO yacat cgacg

agt gé4faaaa cggcggceB4sic t get ccgggg3ildgt gccacaa cctcceceggt
Asd 380 Asrcicdut g g Giye AtucCygc\gd Gye Ceg ot Ay Ryacct t gccce

gagenacatt gg caccgart gt 1440 gaedtcggca aggt ggacgg
Pht Q8 @ RCAUCCY§ Ol TYiggrgcyaoriades gec Asagiacihgacg 1500
3j¢ccggctcca cazsgactcc tccg@scgt g gggcectcgtge attcgggce
TyA 948 cys2idl>cyd A1 £ 21 Bl y2fhe< 2 Ppo DNAPe2Hi3>GIAr ti f i ci al

Sequence <@g0> <223> Desggi ption of Ar4oofi cial
Hi SQAHENCEIn MY Hhbeyd asrPb 00z clsdpaahat ggCcyg gcaagggecg

azl 405 410 415
Asp Pro Asn Thr Gin Ala Ser Cys Glu Cys Pro Glu Gly Tyr lle

420 425 430
Asp Asp Gly Phe Ile Cys Thr Asp lle Asp Glu Cys Glu Asn Gly
435 440 445
Phe Cys Ser Gly Val Cys His Asn Leu Pro Gly Thr Phe Glu Cys
450 455 460
Cys Gly Pro Asp Ser Ala Leu Val Arg His Ile Gly Thr Asp Cys
470 475 480
Ser Gly Lys Val Asp Gly Gly Asp Ser Gly Ser Gly Glu Pro Pro
485 490 495
Ser Pro Thr Pro Gly Ser Thr Leu Thr Pro Pro Ala Val Gly Leu
500 505 510
His Ser Gly
515




<210> 10
<211> 1548
<212> DNA
<213> human
<400> 10
atgcttgege
gCagagccge
ggeeeegega
acagtgeget
gttggeocgee
cgectoggge
aggtgggcac
tcegetgetg
aaggccgatg
gageecggeoyg
ggagcggact
cagctaatgt
ggegettgee
ggggctceoce
accgcatccg
gaccagocgg
caccggtgeg
gtcaacacac
gagtgtgtge
ctgaaccaaa
ccgcacaggt
acccaggcta
gacatcgacg
accttcgagt
gactceggea
ceccggeteea
<210> 11
<211> 516
<212> PRT
<213> human
<400> 11

tcotggteet
agecgeggteg
ccttectcaa
cctecgegtegec
ggegectetg
ccctgegegg
ggctcgacct
aggccactgt
gettectetg
ccgeggetge
tccaggegeot
geaccgegece
actgcagegt
gctgocagtg
cgacgcagtc
gctectacte
aggacgtgga
agggtgegctt
ageccgtgga
ctagctacct
gccagatgtt
gotgtgagte
agtgcgaaaa
gcatctgegg
aggtggacgg
ccttgactce

tggegegete
cagccagtge
tgccagtcag
tgccgatgte
gatcggcctg
cttccagtgg
caatggggct
geccagegag
cgagttccac

‘cgeegtoteg

gocggtggec
gceceggageg
ggagaacgge
CCCagecgee
ctgcaacgac
gtgecatgtge
tgactgcata
cgagtgecac
cccgtgette
ctgecgtectge
ttgcaaccag
ccctgaagge
cggeggeotte
goccgactog
tggcgacage
tccggeoogtg

geeceotggeeg
gtcgagcacg
atctgcgacg
atttccttge
cagctgeccac
gttacgggag
cccctetgeg
ccgatctggg
ttcccageca
atcacctacg
agctccgeog
gtccaggggc
ggotgegage
geegeecetge
ctetgegage
gagaccgget
ctggagecca
tgctacccta
agagccaact
gocgaggget
actgcctgte
tacatcctgg
tgctcoggee
geccttgtoe
ggoteotggeg
gggotogtge

Met Leu Gly Val Leu Val Leu Gly Ala Leu Ala

1

5

10

Phe Pro Ala Pro Ala Glu Pro GIn Pro Gly Gly
25
His Asp Cys Phe Ala Leu Tyr Pro Gly Pro Ala

35

20

40

Ser GIn Ile Cys Asp Gly Leu Arg Gly His Leu

50

55

Ser Val Ala Ala Asp Val |le Ser Leu Leu Leu

65

10

15

Val Gly Arg Arg Arg Leu Trp |le Gly Leu GIn

85

90

gectgggett
actgcttege
gactgegegsg
tactgaacgg
ccggctgoge
acaacaacac
gocegttgtg
aggagcagca
cctgeaggee
gcacccegtt
cggtggctece
actgggccag
acgcgtgcaa
aggcagacgg
acttctgegt
accggetgge
gteegtgtee
actacgacct
gogagtacca
tcgeogecceat
cagccgactg
acgacggttt
tgtgccacaa
gccacattgg
agCcGCCCECe
attcggge

cccegeacce
gctctaceeg
ccacctaatg
Cgacggcgec
cgaccccaag
cagctatage
cgtegetgte
gtgcgaagteg
actggectgtg
cgecggeccge
ccteggetta
ggaggcgccg
tgcgatcect
gegetectge
tcccaaccce
ggecgaccaa
gecagcgetgt
getggacgge
gtgccagece
tccccacgag
cgaccccaac
catctgcacg
cctccecoggt
caccgactgt
cagcccgaceg

Leu Ala Gly Leu Gly

15

Ser Gln Cys Val Glu

30

Thr Phe Leu Asn Ala

45

Met Thr Val Arg Ser

60

Asn Gly Asp Gly Gly

80

Leu Pro Pro Gly Cys

95

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1548




Gly
Gly
Gly
Ala
145
Lys
Pro
Tyr
Val
Thr
225
Gly
Asn
Leu
Asn
Ser
305
His
Pro
Pro
Cys
Ser
385
Pro
Cys
Leu

Gly

Ile
465

Asp Pro Lys Arg Leu Gly

Asp Asn
115

Ala Pro

130

Thr Val

Ala Asp
Leu Ala

Gly Thr
195

Gly Ser

210

Ala Pro

Ala Trp
Ala lle

GIn Ala
2175

Asp Leu

290

Tyr Ser

Arg Cys
Gln Arg

Asn Tyr
355

Phe Arg

370

Tyr Leu

His Arg
Asp Pro

Asp Asp
435

Phe Cys

450

Cys Gly

100
Asn

Leu
Pro
Gly
Val
180
Pro
Ser
Pro
Asp
Pro
260
Asp
Cys
Cys
Giu
Cys
340
Asp
Ala
Cys
Cys
Asn
420
Gly

Ser

Pro

Thr
Cys
Ser
Phe
165
Glu
Phe
Ala
Gly
Cys
245
Gly
Gly
Glu
Met
Asp
325
Val
Leu
Asn
Val
GlIn
405
Thr
Phe
Gly

Asp

Ser
Gly
Glu
150
Leu
Pro
Ala
Ala
Ala
230
Ser
Ala
Arg
His
Cys
310
Val
Asn
Val
Cys
Cys
380
Met
Gin
Ile

Val

Ser
470

Tyr
Pro
135
Pro
Cys
Gly
Ala
Val
215
Val
Val
Pro
Ser
Phe
295
Glu
Asp
Thr
Asp
Glu
375
Ala
Phe
Ala

Cys

9

Pro Leu Arg

Ser
120
Leu
Ile
Glu
Ala
Arg
200
Ala
GIn
Glu
Arg
Cys
280
Cys
Thr
Asp
Gln
Gly
360
Tyr
Glu
Cys

Ser

Thr
440

105

Arg Trp

Cys Val

Trp
Phe
Ala
185
Gly
Pro
Gly
Asn
Cys
265
Thr
Val
Gly
Cys
Gly
345
Glu
Gin
Gly
Asn
Cys

425
Asp

Glu
His
170
Ala
Aa
Leu
His
Gly
250
Gin
Ala
Pro
Tyr
Ile
330
Gly
Cys
Cys
Phe
Gln
410
Glu

Ile

Cys His Asn Leu

455

Gly
Ala
Ala
Glu
155
Phe
Ala
Asp
Gly
Trp
235
Gly
Cys
Ser
Asn
Arg
315
Leu
Phe
Val
Gln
Ala
395
Thr
Cys

Asp

Pro

Ala Leu Ala Arg His

475

Phe GIn

Arg Leu
125

Val Ser

140

Gln GIn

Pro Ala
Ala Val

Phe GIn
205

Leu Gin

220

Ala Arg

Cys Glu
Pro Ala

Ala Thr
285

Pro Asp

300

Leu Ala

Glu Pro
Glu Cys

Glu Pro
365

Pro Leu

380

Pro lle

Ala Cys
Pro Glu

Glu Cys
445

Gly Thr

460

Ile Gly

Trp
110
Asp
Ala
Cys
Thr
Ser
190
Ala
Leu
Glu
His
Gly
270
Gln
Gln
Ala
Ser
His
350
Val
Asn
Pro
Pro
Gly
430
Glu
Phe

Thr

Val
Leu
Ala
Glu
Cys
175
Ile
Leu
Met
Ala
Ala
255
Ala
Ser
Pro
Asp
Pro
335
Cys
Asp
Gln
His
Ala
415
Tyr
Asn

Glu

Asp

Thr
Asn
Glu
Val
160
Arg
Thr
Pro
Cys
Pro
240
Cys
Ala
Cys
Gly
Gin
320
Cys
Tyr
Pro
Thr
Glu
400
Asp
lle
Gly
Cys

Cys
480
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Asp Ser Gly Lys Val Asp Gly Gly Asp Ser Gly Ser Gly Glu Pro Pro

485

490

495

Pro Ser Pro Thr Pro Gly Ser Thr Leu Thr Pro Pro Ala Val Gly Leu

500

Val His Ser Gly

515

<210> 12
<211> 1548
<212> DNA

<213> human

<400> 12
atgettgeee
gcagagecge
ggccecgega
acagtgcgect
gttggccgee
cgcotogggce
aggtgggcac
tcegetgetg
aaggccgatg
gagcceoggeg
ggageggact
cagctaatgt
ggcgottgge
ggggctccoce
accgeatcecg
gaccagocgg
caccggtegcg
gtcaacacac
gagtgtgtee
ctgaaccaaa
ccgeacaggt
acccaggeta
gacatcgacg
accttcgagt
gactcecggea
ccecggcteca
<210> 13
Q211> 21
<212> DNA

tcctggtect
agccggsteg
ccttectcaa
cctcggtgge
ggcgeetctg
ccctgegegg
ggctegacct
aggccactgt
gcttectetg
ccgegegetge
tccaggegcet
gCacCgCgce
actgcagegt
gotgocagtg
cgacgcagte
getectacte
aggacgtgga
agggtgectt
agecccgtgga
ctagctacct
geccagatgtt
gctgtgagtg
agtgcgaaaa
gecatctgegg
aggtggacgg
ccttgactce

tggogegoty
cagccagtge
tgccagtcag
tgecgatgte
gatcggectg
cttccagtgg
caatggggct
gececcagegag
cgagttccac
cgecogtoteg
geeggtgegec
geccoggageg
ggagaacgge
ccecageegge
ctgcaacgac
gtgeatgtge
tgactgcata
cgagtgccac
cccgtgetic
ctgegtetge
ttgcaaccag
ccctgaagge
cggeggettc
goccgactog
tggcgacage
teccggeegty

<213> Artificial Sequence

<220>

505

gooctggeeg
gtcgagoacg
atctgcgacg
atttccttge
cagctgecac
gttacgggag
ccoctotgeg
ccgatctggg
ttcccageca
atcacctacg
agctcegeeg
gtccaggggc
ggctgcgage
gcegeocotge
ctctgegage
gagaccgget
ctggagcecca
tgctacccta
agagccaact
gocgagggot
actgecctgte
tacatcctgg
tgetcoggge
gocottgcce
ggotetggog
gggctogtee

510

gectggegtt
actgcttcge
gactgeggeg
tactgaacgg
ccggetgege
acaacaacac
gocegttgte
aggagcagea
cctgecaggce
gcacccegtt
cggtggctee
actgggccag
acgegtgeaa
aggcagacgg
acttctgegt
accggotggce
gtccgtgtec
actacgacct
gcgagtacca
tcgcgoceat
cagccgactg
acgacggttt
tgtgccacaa
gccacattgg
agcceeegee
attcgggc

€CCCgracee
gotctaccog
ccacctaatg
cgacggegge
cgaccccaag
cagctatage
cgtegetgte
gtgcgaagtg
actggetgteg
CECEECCCEC
ccteggetta
ggaggegeoceg
tgcgatcoct
gegeteotge
tcccaaccce
ggocgaccaa
gcagegotgt
ggtggacgec
gtgccagece
tccccacgag
cgaccccaac
catctgcacg
cctcccoggt
caccgactgt
cagcccgacg

<223> Description of Artificial Sequence: Synthetic DNA

<400> 13

aatgtggcgg gcaagggeeg a

21

60
120
180
240
300
360
420
480
540
600
660
120
180
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
15648



