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I 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

I mprovenent of dissem nated intravascul ar coagul ati on,
whi ch conprises thronbonodulin as an active

i ngredient. The present invention also relates to a
met hod for sel ecting pdPEROREIIONfering from

di ssem nated intravascul ar coagul ati on, to_whom

t hr SRAESHOHAR THERAR ROGEMENT QIABDISRINEA TR
Di ssem nated intyr 0 | at i erei nafter
abbrevi ated as éﬂ@ﬁggggbﬁiééségé- %ﬁpége of
l.gti Qn di sease, and is a di sease whereby | arge
Tm}%ﬂ?%?‘llﬁ‘jé of bl ood coagul ati on-accel erati ng

su . : S
i AR RGO IEREL 30 LIkl PeahlBkf 1iTBiRyy andor
improvedmit! bR Hisimifated Biffalfc Hi@Iny whthedoRiprik@Cthrodbbmodulin as an
small thronbuses are fornmed in generalized bl ood
active \ingggadiént.a rbhet preyenc inventionalso relates ad o, mabisl] fok stlbeting quattents suffering
tinme, thronbocytes or coagul ation factors necessary
from disseminhted intavasenlarsbagilasion, ta gyvhamghwworbomedidin is tocheaidninistered.
causing clotting abnormality. In the case of DIC,
bl ood coagul ation factors are accunul ated in the

j s of kidney and lung so as to cause

BAC#%gﬁgﬁﬁiéﬁ%and as a result, circulatory disorder and

sh ﬁ-p}ﬁgj [ S gi- [he' . 0 . .

reggslger atl on%@?@?ﬁ]%y_spge%@ @c ycar dﬁ% g?év}??g%c%p diag,umes) s one
type ©P! dpRBmHON @bdsEM dndeSs @l |ddhded, whepdbU! 189pe N quatititied NBF blood

i ke may be observed. In sonme cases, such “shock
coaguldii@easelcntiyy nitStihdesiafe gendthesd anidoult Af tidshe daang dausad, by various

consunption of coagulation factors and thronbocytes
diseas¢se axd sthato thie| fuactiong pf socdagulatiquu systana io rexcedssivelkiaggelerated, and small

pet echi ae, henoptysi s, hematenesis, henmaturia, bloody .
thrombysesyre fogmediin gsn blood wesselisad they glogsipall xgsecls padaf thesgme time,

o A e i B SRR L o
causinf MORF S ral: B Bt Rl 1Bk fobiohiralS e o lfed n e
i 523 181y 35400580l 8 FR1 okt i

shock 6&a@labain @ahyebdsy | THerttehigR respRiidnahte ! dYSpriea BcHyt41Bia, bradycardia,
acts to significantly pronote the ability of the
coldneshodertiemities, aiputia,abevylsiat, and te. likEhmayntsooksdrved.n Ihasme cases, such
al so been known to have strong bl ood ] .
shock diseaye imayi rewulti inisidsien idagth.a oAl e same timgscanswnptisaent cRagwlation factors
t hrombonodul i n ext ends the coagul ation tine, b .
ﬁematemems,

and thfog}abte%?ﬂeadé fo bleggime, o eatpymuEanthe slan, eeteehiagy yraepirie
vl e il AR o e e 45 £ Bt g,
bepar AR PAR T RO L DUR e, g pbbrvised o AT or
ATHL@%@@}?an@tﬁéﬁkléﬁﬁgb%%&j_n C. It has been known that

the activated protein C deactivates an activated bl ood
C 00@f tHeaithed harfda thrsiiborndindin Rils ek koAt aBubsighce that acts to specifically

coagul ation factor VIII, and that it is involved in
bind to thrombin so as to inhibit the blood coagulation activity thereof, and at the same time, acts to
significantly promote the ability of the thrombin to activate protein C. Thrombomodulin has also
been known to have strong blood coagulation-inhibiting action. It has also been known that

thrombomodulin extends the coagulation time by thrombin, or that it suppresses platelet aggregation
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generation of a plasm nogen activator having

t hronbol yti c acti on (Non-Patent Docunent 1).
Accordingly, it has been considered that
t hronbonodul i n pronotes the activation of protein C by
thrombin, and thus that this is useful as an
anti coagul ant or a thronbolytic agent. Al so, it has
been reported in an ani mal experinent that
due totthrombino nBchidin € is 8 visdnhia d<-dependant protesy thatyplays ap mepaetatt role in a blood
of diseases associated wth accel eration_of

coagulgberibranoiisin system- FrpieiC doetivatadbyLhe action oEifrquamsp fhat it becomes
e 2ABOIPIY L a5 beer d scovereg 2. 60f e 20 5 o bod
Lial s . . s . . . _
o L sl B SR B0 s
generat?iﬁlﬁ gﬁs‘oé I#Agtrﬁ%ls@ Nefvatot"BlvirgS thrSmB&tic actldd"Bbn-Patent Document 1).

0 precursor gene containing a signa

AccorB@plyl # @adBéenkeafidéPMCthfonBndIhk ot Ghes ddNationkufatein C by

by genetic engineering, and all the gene sequences of
thrombihy andiibuscbiat thinishmsfal dseanntvvapylae dr a Agombolyticsagent, Audso, it has been
am no acid sequence consisting of 575 residues i
reportechift & akingl axpsrigeal theterongkongadlin émelfestive fioy therapyher prevention of
. acid residues are_exenplified) has been clarified
diseaspsagpacited iy Acesieration of) o - RatehPocument 25 nat ur e

e RSB bR 00 P P i o

. I | N - [ .

s cxpseeSoM a0 R AR 0 Bt i spl i ind s s typicl

exampISsS P thefcRfG HAS bédn RicelduldtIBRAAC THat'i§ %) SHyeS huh thrdiibomodulin
same holds true for other " regions), a region having

precurSbrXgenéiconthiking S diginl pepide hasrbeed disried $rod?  hifmap lurgneDNA library by
O linked glycosylation region (am no acids 463-498),

genetia enginersing ndndaalk theeggino sequandes of supuibomodulibdkye beerdasalyzed. As a
i ntracytoplasmc region (am no_acids 522-557), from

result,tap anipQ 20iGseduence pensising ey Sirasiducs cqniaining a signgl pepfide (in general, 18

B
oot 4 S 15 80 A5 SAI 58 O o of 5
regioy Mamel}, ot Sftc il GO Bl A DRIRs (o0 GabAfihed when the

signal?jﬁpﬁdeeis laSsHel té Bér1¥bof ORI binind dchd fesiftlsyard thS @And@ Holds true for other
us

, addition of a surfactant is necessary for
regiong), adegiomavingt siw BGHdike dtridturepfaemar addsd¥27-468), ew Ok-lirked glycosylation
_ there is also a soluble thronbonodulin that can be
regiorf \({fthijod peido| 46898\ e transmigmbeabe eregionofaming yacidsc ¥8%H21), and an

intracy -GG FCBioT RO GIIGE AL BF B Syt 85 NNt e At e PRre peptide. T
ti t b j E | &, it

has ol e Rt PR B BE bt 20T RS BR A - o & EDF T stuctue

pors S 0 BRI g LR 9 ane vy

that ofthé értkeRngth YeeBYoAddMR (NGSPREnt BddahentS). @ sol uble
t hr ombonodul i n having an am no acid sequence
c duslestal sadfackint Bifrddontpthé etftird-RnfthGhrombSinCilin idNGardl9 dissslesd. Thus,
be obtai ned by applying reconbination techniques, and
additierhefta stufactant smeedssanafor preodicing & thrémiomosiutiol preparations  {theontrast, there
same activity as that of a natjive thronbonodulin

is alsq paeluble tmewuprpdulinthatican he dil dissolver cven Hy e ghseacaphe surfactant.
The s bR gl bBited B SERADE Hio sl He rnsmebrne
rt:gions’&J ﬂJlQ leg}i‘feg%‘o“g%&%%% 'é&io%f]d F‘ép ngxﬁﬂfee, ip ﬁé{«;ebgﬁ nfirmed that a soluble

exenpli
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- thronmbonodul i ns (Patent Docunents 10 and 11). As

recogni zed in many cases, as a result of spontaneous

mut ati ons or nutations occurring when thronmbonodulins

are obtai ned, pol ynorphic nmutations have been found

even in human genes. At present, thronbonodulin genes

in which the amno acid at position 473 of a human

t hronborodul i n precursor having the aforenenti oned

thromberedlia godsistiog wéooly 3 oegidnst namely, fanSV-4ermiriah tegicae pdegion having six

residues is_converted to Val or, Ala have b

EGF-likeestpetares gnd am Odinked glyensylationsegion fhat 1350 ﬁghm{nﬁp@odtﬂin having
i i d, the.nucl gotide at it i .
an s A ST TS0 RO BSES 1506 b BN A RO: Sy s i by

sl SO Gt
activity Q¥ that bfta 2RV BERRSIHIRA PBbodngy 181 §n SdddRdndthbleakd ome other

identical. It has been reported that thronmbonodulin

reportd a@gRling Céotubl thidgbbieddRy FHate ODdddaRntEal e@t 9).  Also, a human
Docunent 5). In addition to the aforenenti oned
urine-erived d saluble e thromborhedudint iand ptiteedike hative tteeonbremdified nas native
w |l be used in the therapy and prevention of various
ﬂﬂomb?@@b@é&@@@@@%m@@@ﬂ@m@%onary syndronme (ACS),
t hr.onbosi.s, ., peri pheral vas%&ltlo%r obstructi on,

ar O TEeogRized i anany $psesas AR of spentanepys rautatiqns of patipns occurring
i soyrder, occurrq.n fter heart roer I ti.
when s SRAGSEGRELHE bbRfed DhEmoRTR @Ml B bt ot 674! R umman genes.
i i i t . 1t oneem of. ..nr ,
At piefelf SR\ e &' It Srich! B Bhhod peiB RIRHUN 473 of @ human
et

thromBerfedulit|pfacHRB hak R Md dfbremeNtned Safb Usid\teneh&RasstRE of 575 amino
liver occurring arter bone marrow transpl antation),

acid rebidrpes seovnuatet o dabasAla hald/Bgen idapified erth a, nualedtidecketjtence encoding
_ respiratory distress syndrone (ARDS). Patent Docunent
this arnino pRidptheancleptids) 4t pasition141Rdk apyverted to6l .06 21@®on-RatepgDpcument 4).
Pat ent Docunent 2. JP Patent Publication (Kokai) .No. ]
Howegerpths o theombeypedulingare campletsdy idgnficalsn wgﬂgﬂ@m a)cﬂwty and physical

Pmpe%g%ghi at,ii%%n Kg(lﬁ(sgi ]E :}l% ﬁ%%g%t%&O A %!é%gl .C‘ﬂg?t 2?259084
(O s B4 0 AR s ERREE o AR LPPIC Qo Pt

Docuxﬁ@ﬂteﬁ% Pep | ida@ion0f (K0 Kafhdendiationed 2HBRa&d Awsksl 98315 anticipated that
Pat ent Docunent 7: W92/ 00325 Patent Docunent 8:

thromW&ESIHid 1 bePadednin 10O Qli@t arfll pidGéhtibd of Yaribiat éisdases such as acute
Docunent 10: JP Patent Publication (Kokai) No. 3-86900

corondy (sg@drdne (RESE hroMbosisyypeatiptital vaseulan pbsttuctip kiterisélenosis obliterans,
(Kokai )  No. 3-218399 A (1991) Non-Patent Document 1:

vasculds, | fusgiiongli diserdec @eeisting @ilter (heprd giussesy, oepmflication caused by organ

di.cines), Vol, 125, p. 901 983) Non- Pat ent .

transpiSE{aTL dApeLn PeRlorissignt isghermic iisbcior a L prgenageY, diabefesiver VOD

(liver %@m@%fu%ﬂ%&%% %%n 3 Mkhfé%@?,‘ ve%g ogélﬁsive‘]dise%e%lf liver occurring after

bone marrow transplantation), deep venous thrombosis (DVT), septicemia, and adult respiratory

distress syndrome (ARDS).

Patent Document 1: JP Patent Publication (Kokai) No. 64-6219 A (1989)

Patent Document 2: JP Patent Publication (Kokai) No. 2-255699 A (1990)

Patent Document 3: JP Patent Publication (Kokai) No. 3-133380 A (1991)

Patent Document 4: JP Patent Publication (Kokai) No. 3-259084 A (1991}

Patent Document 5: JP Patent Publication (Kokai) No. 4-210700 A (1992)
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Non- Pat ent Document 4: D. Z. Wen et al., Biochem stry,

26, 4350-4357 (1987) Non-Patent Docunent 5. S. M

Bates et al., Br. J. of Pharmacol., 144,1017-1028

(2005) DI SCLOSURE OF THE | NVENTI ON Probl ens to be

Sol ved by the Invention It is an object of the present

invention to provide a therapeutically effective agent

for therapy and/or inprovenent of DIC, or a method
PatentfDncumens 6t Tietent Brblication{Kokainjo.[5-21.3998 Ai(k993hot her

object of the present invention to provide a nethod
Pafﬁntﬂﬂc“@@lﬂéfe (g)é 22 ents suffering from di sseninat ed

trav C ul ati on, to whom thronbonodulin is
Patent, e%@mwrﬁggl@ﬁgg Means for Sol ving the Problens As
Patent'ﬁb%ﬂl%eﬁt@[“}dﬁ?ltsﬁg‘él and/ or inproving DIC, an

ant i coagul ant” thérapy using an anticoagul ant or a
Patenmb*a%bﬁtqbl AP @lkatiéni(ROKA006. 8086086 R¢19915 onbocyt es
or fresh frozen plasma has ‘generally been appli ed.
Patent DiRu@Sifte N JPHatcny/PaHlioATon (K EXD) N& 32 83SBA V98t i vat i on
of a blood coagulation system Thus, the
Non-Pateni DoagehtahtK djfuzakiy Ishir ne dppri€BogrssioueMedidnessi Viob 125, p. 901
activation has been widely carried out in parallel
(19830i th the treatnent of underlying disease. In the

Non—Pt he{ﬁ‘?‘%‘ﬂ ?é%gi?lgnnpﬁ@ivﬁgﬁg?a qi?lﬁg%él 4 Eagngéga A

T
Non-%ﬁ% H14P'I$ ZnW elf ﬁ{oc&ﬁu%ﬁ@rﬁtg% Eﬁ/‘y éT@é?') ef sen

ants, rorrbo ytic -agenis
Non-FaRhd B&!uﬁ‘feﬁi B8, maaﬁem al./Br. EQF PREmAYG]. Stmu 101721028 (2005)
H deom Fukuda, and Aki nori Akai ke, 4 Goodman &

G Il man's The Pharmacol ogi cal Basis of Therapeutics
(10t h &123. Tokyo, H rokawa Shoten, Co., 2003, pp.

DISCT;L(QSURE N'IE@Harl n has been used for patients
havi ng a reI a |ver hi gh plasma AT activity such as a
Problelgps 4@ heSotreddst the Inveition appr oxi mat el y 80% (Kenj i

Dk st of B Enh BEAOR 1o iAE PSRRI Segive apent for
mempg%gc@@?ﬁgg&%%gﬁ@o br QE}?@BSX ff&"\%eﬁﬁlg/and/olr Xﬁﬁrﬂgﬁ:ﬁ@ﬂf' ftSs another

objectRF 2 it Mvehtfordo bﬁb@i&%lme@lgﬁ%r RALERY Skiekte shifefng from disseminated
patients having a plasnma AT activity of, for exanple,

intravaBiliroohgidtidhyto Whidmahrohdmotilack ade admarfibtered f or
Ant hrobi n P/ Neuart, "Usage and Dose"). A nethod for
treating and/or inproving D C by enhancing pl asma AT
activity to pronote anticoagulant action has been
Fﬁ‘liymaél‘@dii‘@mHFurther rmre heparin may be used

to et her vvlth such ar. on at _.tha
STEY. qrbﬁgagng,q{l \ng IS@P agp, ghtigo o grapy “using an
antlco%lf t glga Y sEtPﬁ c%%agegﬁﬁx{? b)%/c;g%e rc{r)%gf?ﬂ*o%ﬁ% plasma has

gener%gt B&ﬁ}:aa:;phﬁde Kefile @st,serﬁlal btoﬁf” DIcs 153%_xde§s"i\%t actVfid of a blood

an rncrease 1n p asrraA act|V|ty IS

coaguBEHE syatehy cmﬁ§ itlgternitodglaftethérap ool iHp siRflexcelditd utivation has

i mprove DI C. Under such circunstances, the present
been widvle rtutied obtoivi afatielnelth haucaumnteofpmderlgnﬂg/ms&kg h In the therapy and/or

ef fecti veness can be achieved in ﬁatl ents having a | ow
improypgnesntrmf ACa deparint gndéfr AB preparations have been generally used. It has been

considered that the anticoagulant action of heparin is expressed by significantly promoting the
coagulation factor-inhibiting rate of AT (Majerus PW, Tollefsen DM. “Coagulants, thrombolytic
agents, and anti-platelet agents” In: edited by Shuji Takaori, Hideomi Fukuda, and Akinori Akaike,
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than 50% thereby conpleting the present invention.

That is, even underestinmating, the preparation is

highly effective for DI C patients having a plasm AT
activity of |less than 50% Thus, the inventors have
obt ai ned extraordinary results that could not have

been concei ved of even by persons skilled in the art.

AT preparations are produced from val uabl e human bl ood

Goodmere & 4ulmanisaiharBhasmaedlogi¢al Basistof TErapedisar(d® | eds Takyo, Hirokawa

actually admnistered to patients, it is inevitqﬁle to

Shotesy dr¢t.e£00Py DI | 19742038 alhusshepatin hay Besa isethfor pRficpts having a relatively
v BELENRBALAREES 50 2 5B MRR ¢ P i,
w v ' f Jse") . . . .
A e T -
syndrétHé EmIBPR ordhh HH8S) AFald (MQRGnPHRNSBS Joumales., 2kEP Moreover,

been problematic in térms of expensivéness. However,

an ATt frepRAtRAERt tvpive Rbém Rdinkniadbe td patiens\Hadifig @ plashef AT aetikity of, for
agent, or an agent for therapy and/or inprovenent of

exampibt, @ppaekinutely G0%ew l¢sh épackdgerleafienfar dmetuolpin P¥Nemas, “Usage and Dose”).
Specifically, the present invention includes the

A methed| foRi trrgting and/pe émproying ARIG dwn enheesing lasaigy AR ragfivify to promote

, rovement of di ssem pated [.ntravascul ar coaqul ati on )
anticopgj sk ACHORCES DB HIBIDU ORI a s PurtheRyiore,, hepprip, My e, Hsed topether with
Hch i s .adm.ni.stered tients suffering from 5 _
Suc}la\é\'?‘s,spé?ﬁaﬁag?gghﬁar]tt vaﬁsngéﬁ%%ar%%coagul ation who have a
Pl PRAG ﬁ%ﬂt{g% ﬂéﬁ?hlﬁh/%ﬁ%’l:;)fﬂv&ble, it iﬁﬁ?‘eﬁ'@qgao ! |t§ erhent is Haformed in

agent for therapy an | Nprove ssem nate

such dsRbdyaka $6dpladme AR dethvit 0P IDIGRaEetsliskapt @ alldde] WBRUEGS at least 70% or
mhngd?ei n said thronbov%ns@(dul inis soluble thronbonodulin; ’

more. [ Furthérparaperehsef ia rpldshmar A yetizitg iogenertly omesidersd tofbe important to treat
di ssem nated intravascul ar coagul ation according to

and/o ifprove [ RIC.abbndsr swebr eirqumstaneest Hhe rmiveseid invienforss haye found that,

pepti de obtained fromtransformant = cells prepared, by .
unexpwt%&ﬁﬁé %&@ﬁ%%@mﬁ%@ﬁ canghe aghigyqdin pafrents haing gdow ﬁ@ﬂ&ﬁﬁ%ﬁw of less
cid sequence.as. shown in SEQ D NO 1 A .
than S5, oefeBy S5 S ing BN emiBhe TR avrh spdrsimafis dippreparation
o : : A il | f .
s biglly ASRETRPINE p B0 BUFHE K AP AT AL OE IAERBAA, Thus, the
inventBRMaldeot AR P8 dina S Fedult S 1SF QulBdk haveebs cReEPAI SEvAY by persons
transfecting host célls with DNA encoding the am no
skilledhinitlek #2equence as shown in SEQ ID NO 1 or 3; [3-3]
The agent for therapy and/or inprovenent of
di ad'enépamtions dreproducad dromavalwbkduiman blod usados adaw gnatapial.  If such
[1] or [2] above, wherein said thronbomodulin is a . .
AT prepaptiopbarg petyallycagninistaied toypaicaisni istineviable &o parfoglly elimipgte a risk of

t.r ansf ecti n the am no

dissertipian ol il Seest G By hepes GAuRES Dlpod,aS b favy agpal (a package

T gent . f her & nd/ ore | ARL.AvVenen .
leaﬂadrogs‘gnﬁnwgf%g;@%%?’avg‘ég%@r cf_ ragquti ?21 ug’ag‘i_ Ig?ar{%]uot"% have been
bldmbatic 4b AN, FRRLRIOR:, S ; %ﬁ&qu Barhtfon?has also be
pro pep‘t:i de o_et al ned romtrgb_ns oﬁlsrrﬁtagrqge_ S %‘JreJepar _(Ieldhaiosy %0 been
probldnizfld Sh QermisNGl BEfhsivekdss HolWevddNtheepeadi Rvehtitt RBNAUM to provide a

aci d sequence as shown in
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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SEQ ID NGO 9 or 11; [4] The agent for therapy and/or

i nprovenent of dissem nated intravascul ar coagul ati on

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

132 of the am no acid sequence as shown in SEQ ID NO

1 or 3, a peptide having a honol ogous nut ation
disserinzjerbintravastulas shapulabquwhe baeraplismaiantthrombinadtivity dilkssthan 50%;

activity, or a mxture thereof, [4-2] The agent for

[2] ;hah%lﬁgeranl@r &emm‘parla%_rﬁ@mmﬂmet ﬁ_é dirserainatgd mtravasc:lar coagulation
accorgif oY G5V, The ST Brppimodiiaitfaids piprtasiiiiodul i n
B ot W OF B hylr, SNERR BF ARleBhinBls Rl congulaton

accordifEHOGTFS [2PabdiiQ Whetchh sarbfohiPolMedutin % pdptidelobfiRe Bohtansformant
havi ng a honol ogous nut ation sequence of said sequence
cells feyhredtBvirangfetthiethvosais whith rDNAtehwdh%: thé 4milo ablieseqd@®oé as shown in
for therapy and/or inprovenent of dissem nated
SEQ IDNOal,d8s5W, Qrordbiagul ati on 6 accordi ng to any one of
and [ 3-2] above, wherein said thronbonmodulin

1], [2],
[3-2] Fs&he Eﬁe]gnti e themnynegndéor impuenemeet obissamingigd dntrayaschler coagulation
sccorf oA Ee (Aol e oot P Pisped fgm rmstormant

nty+f or s and/ ok, i qvenent., of di ssenj nat .
cels AR Ty b 4 BR0s S i DA AR S it 2B A8 s shovn i
SEQIb]ﬂIO:{gx]} and [ 3-2] above, wherein said thronbonodulin
I's a peptide having a sequence consisting of am no
[3-3] aCTHS agént PRS ithdr@ySankifort Bnpkd@nRht 8f dResHhihated Sntfadadcflad 3dagulation
of the am no acid sequence as shown in SEQ 1D NO 1
accordimg 18,1 porj2jdbooks whateinmngidsthfombotnoeddlitsis apeptide obtained Gemcteansformant
of said sequence and havi r}g thronmbonodul in activity, )
cells psepaedrhyxtransfectingdhostadells pth I)N Aleacodipgrthe aminotagissggyence as shown in
nd/or ipprovenent of dissem nated intravascul ar
SEQ Qi ¥ %on according to any one of [1], [2], and

[ 35 abov, wher ei n,sai d thronmbopoduli.n is. eptj de .
1341 i GRS "Bt SRR R P oDy Sb Aisoh B Bt Soagulation
accondifit (A AT ol whidiaicoBARirbl Ui & by i i pnstormant
cells Repiedt By tanbR&IR Host defls Gdth DI¢A 2B&Nng R arthi}8RRDscqRAEOSs shown in

i mprovénent of di ssem nated intravascul ar coagulation
SEQ IBXNOr%erig; t o any one of [1], [2], and [3-2] above,

wherein said thronbonodulin is a peptide having a
[4] sedbengent dondhesdpynandafr improvemant df disserpinated iimtrevast@lat coagulation

132 or at positions 17 to 132 of the am no acid ) )
accordingg ARy aneef [ L Rlrand (3-Babove whereimsaidfhrombemedhalinds a peptide having a

and/ or

h f. [4-7] Th f h _ _
Seque}aCﬁ%F"aef“eor%lﬁ% b apinoocs BhaRicnn 19 i Fvolbe PIRINO Al fGfueppe,7s shown in
' t f 21....and [ 3-2]. al .
SEQIRIROLF 2 e Rt a8 iy pmntes A R fience and having
mmm%m%gmﬁﬂa;p no acids at positions 19 to

132 or at pOsitions to 132 of the amino acid

[4-2] SeUweasét dbr g%ee%» arid/opEfprddeideht 8f dRSendindtkd lintFaQascular coagulation

t hereof; [4- e agent for therapy and/or
accordingtp axmeorerdf [ Df [20liaad 3+ vboes) wheteirssaristhiohtbomodagLib a pépide 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, 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



according to any one of [1], [2], and [3-2] above,

wherein said thronbonodulin is a peptide consisting

of a sequence consisting of ami no acids at positions

19 to 132 or at positions 17 to 132 of the am no acid

sequence as shown in SEQID NO 1, or a mxture

thereof; [4-9] The agent for therapy and/or

i nprovenment of dissem nated intravascul ar coagul ation
accordurgorady nge ofd 1R (), amd ¢3-8F atjovd, whein saiditirdmibonjodalirois @ peptide having a

wherein said thronpbonodulin is a peptide, consisting .
sequepsfe cansiging&f <t Perifians 19149 Woafgtilagmap 35KksefNeyRS as shown in
SE Ii)z[a{?p 132 or at positions 17 to 132 of the am no acid

Q eh®ebas shown in SEQ ID NO 3, or a mxture

th of . [ a ' t :
(441 of Th Seens 8t i ARy il telRhP B Bhed TERKEIRE boaguarion
sccorifl Sy ORERT, 21 nd B ARG el o DBANRALR B a @bl having
seque®tBhsidting of &hind AbidPatpekiensaAt 9 Q2 bil APSsitldhstl t 88 ¢ffthe amino acid

the am no acid sequence as shown in SEQ ID NO 5 or
sequefice aa shaepi in GECHEVNOg] ar 3) apeptilydueinga hemologous egusivasequince of said

sai d sequence and having thronbonodulin activity, or

sequencerng haying thiesthegfoduljrcactiyityT pea migéure theeofit her apy and/ or

31 TR by o ST LSS PO At
T R T T S -
oSl SRS 92 A 1 R i

sequaﬁ&%miﬁ%EégmN@eﬂmﬁﬁammwéoﬁg t hr onborodul i n

activity; [5-3] The agent for therapy and/or

[4-6) | nTThe \agem nfor aliersliys atVorniiecventzht af alisedthiatited datgivhsttliap Roagulation
according to any one of [1], [2], and [3-3] above,

accordingtoeiny o 11, (3] cand ¢3dHakove, wherein saishthragiebomaditlingis a peptide having a
sequence consjsting of amno acids at positions 19 to .

sequenrgFopgisting of aming goige atposibionsdda 132 orah povitions 17 832 qf thgmino acid

. [.5; for th d/or i
sequegie S PEvEHR SHRI Nt P QU ATERIIS gL at 1 on  aceor ding
[4-7] £ 2TREYaoOR ChoP ey adedr: inffienitne br R0 Sinadl Sheklviscit Loagulation

thr°ﬂb . S a peptl aving a sequence
I 1 .
acconBE):AE LA, B8 98] P8 wiRAH Sidlmkinicutfd  feph having o

sequeide@oRkidting SE&hinD abidl atpositions, 1930 R8PE £l @odi@dnks N9 td132 of the amino acid
honol ogous nut ati on sequence of said sequence and

sequetxaak slgpvintin SEQARANC 3, or antittwietthereodr a m xture t her eof
[5-5] The agent for therapy and/or inprovenent of

~ [4-8] di dberrigenit forl thamapyasskeruinmrovsosnu Ph Wissvminated drteivasgulan coagulation
accordipg a0 F 1 S50 T B2l e, PG s iToRBEmadiin is a pepide
cons 3L e RS o RS0 BBy 10
tho arid 5 seluerebhc Roplin SEQD (10T, ofh fibkrbibfrebl o1 B0 1

[4-9] di TReHAR! R theMpyaNRAG UindroveaREH bR WisSdmined MtehvAulaP coagulation
any one of [1], T2], and [3-3] above, wherein said

accordify esvlayrosellof 1], $2]a apé 3-0H abhray whgrein s grombemodulin is a peptide
consi sting of am no acids at positions 19 to 480 or at
consisping 0f 4 sneentd consist@Dofmindarcidsrat positions d9 to 132 or at positions 17 to 132 of

the amino acid sequence as shown in SEQ ID NO: 3, or a mixture thereof;

[5] The agent for therapy and/or improvement of disseminated intravascular coagulation
according to any one of [1], [2], and [3-3] above, wherein said thrombomodulin is a peptide having a

7



sequence as shown in SEQID NO 5, or a mxture
thereof; [5-7] The agent for therapy and/or
i mprovenent of dissenm nated intravascul ar coagul ati on
according to any one of [1], [2], and [3-3] above,
wherein said thronbonmodulin is a peptide having a
sequence consisting of amno acids at positions 19 to
480 or at positions 17 to 480 of the am no acid
sequense gosirting af anhowenids at BEGopDINE 43P, ofdhe amigp eeidrsequence as shown in

thereof ; [5-8] The age or therapy and/ or
SEQ IPrﬁB@o%rr?e Apepidedayisg A ﬂt&?@soww%ewa?e 52 apaenssfnd having

rding to an e of [1], [2], and [3-3] above,
ﬂ“omgﬂ{'é‘?‘é‘f PB’%{FB‘GR% 5 n is a peptide consisting
equ S S _.at
152) 7ok S 3¢ %@So%?%‘%fonﬁ@%‘”ﬁ%gﬁb findiid BV copavlaton
accor(ﬁ?gCtH%Hf&leﬂﬁ‘ 13 SRol D wieleirbsaid@hirotabBinélinSs a peptide having a
t her eof ; e agent for therapy and/or
sequenceROMNEAE bf axﬁﬁmdicﬁis atpdsitions 19 t 480vefabe hraino Goidgeduhéoas shown in
according to any one of [1], [2], and [3-3] above,
SEQ BhNOeiSrorshiod atpieptidebioningd hemolsgaas mpauoueeq@um«bfsaaidn@quence and
of a sequence consisting of anmino acids at positions
hamatbrwon@dmmacaw%osutu ons 17 to 480 of the anino acid

(531 ¢ pehegen oy S @E@E Foetigita i Ahraeed P, posgulaion
accom?n&tgl Ssg eeor}j: ]e@ %?]aa%%\% %I%g}asgl&otﬁtto}n%g mody e% gg%ﬁlge having a

r i
sequertcd cgﬁggs:ﬁlﬂg %)llfn&a o agide aP oﬁ? 198V agt0ofahe HRMYLRSequence as shown in

cons m no a s at p03|t| ons 19 to 516 of

SEQ ID€0agbr® acid sequence as shown in SEQID NO 9 or
11, a peptide having an am no acid sequence conpri sing

[54] a i’hebageﬂt Ubi diferapyedretfdr impoovernaotddf idissentinaterh éntmvascular coagulation
mul tiple amino acids with respect to the am no acid

accordingfoany eneff [k]a[QdL zpépfﬁ Blaboys avhewammdgthxomb@méwwaampudc having a

activity, or a ture ther 2 The en
sequechgplaswﬁgﬁ :;rglpo qg\pgﬁg(ms ﬂﬁiigr t0t180 of the amino acid

sequeli ner ﬁﬁfﬁcugﬁ@ [Pg@ﬁ]u % 09 gept\%ﬁ égxrggl g E(gfngogcﬁ# %%gagiﬁogeﬂue%ce of said
ch“eﬁéia%%%{“‘épos. BoiloRlyfhoy LY RupRSE 00 O 2T O

[5-5] Se‘FH@ RE&nt A6r WY Ardld/or SERrdventld of dREendidated intfivid@idht @6agulation
havi ng-an ami no aci d sequence conprising a

according®tahy uiid ¢ff1], [, 28l [ B8] above, avhaictn safil thforbomodulinnisi b peptide baving a
amno acids wth respect to the am no acid sequence of
sequergaiconsistipg pfiamina acldhatposiiorsHO derd8therdit bositicns i 7 ta 489; of the amino acid

© [6-3]. The agent for_therapy, and/ or inprovenent of
sequeleﬁe@&em“mané Q.%N@@@&upwme@aame@pﬁon according to

B I NE e T I p—
R LA PPN e i

f
ch““#.és onsiNtf in8 98¢ at é)@ﬁlfl&rﬁ@%@ﬁ&?&% BbsitidR | P ¥EABOYT 1 amino acid

I ntrava ar coagulation according to
sequemehsgmnﬂﬁsia@]mrﬁals oPdfidtde lerdgove, wherein said
t hronbonodul in is a peptide haV|ng a sequence
[5-7] cofih¢ sapem gfop fthezapynandzuri itpratenents of idisssnifified dntfatdsculat coagulation
bositions 19 to 515, at positions 17 to_ 516, or at
accordiegstonp aee of {1} B215md [%8] abvwe, arherein amsi throyﬁlqn@d%lel ia 8 peptide having a

shown in SEQ ID NO 9 ar. 11
sequence oonsmltmg of a%moac at positions 19to4§)0 or at posmons 17 to 480 of the amino acid

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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having an am no aci d sequence conprising a
substitution, deletion or addition of one or nmultiple
am no acids with respect to the am no acid sequence of
sai d peptide and having thronbonodulin activity, or a
m xture thereof; 9 [6-5] The agent for therapy and/or
i nprovenent of dissem nated intravascul ar coagul ati on
according to any one of [1], [2], and [3-4] above,
accordimg tceiamy on¢ of t{hl d2ib end d3B] abive, avherspt saié thrambergodulin is a peptide
.sequence consisting of amno acids at _positions 19 to
consistingof sxjeqyrpet eensisinglef aminasaaids ah posifinns 1 P §A8010r at ppsitiong; 17 to 480 of
or at,positions 17.t ~the amino,aci d sequence
thea‘r&%o%%ﬂu‘fnﬁe Wﬁ“@éﬁéﬁs'fﬂrwga&“eWﬂre t her eof ;
a1 [ 6 0 e ' AuETeRt .
[5-9] di gg;e %%gt@g in p&a‘{]/nédg%u#@?g%eg{aégﬁ ?gtdlisgﬁﬁgétccor cﬁvg%ulta{) coagulation
I, (2] Boiadihin is a peptide
ol 088, 8 D11, (L ed e o, S, st hgpbosin s o i
consisA6f Sielpikhc® tordidlinOofaeifks acks 4 poditidne N9 tol4B(L @@ abpdsitiods 17 to 480 of
positions 19 to 515, at positions 17 to 516, or at
the anpusadid seqeentd ag shoit in SEQ 11D NGV, o mxiwle thegoEnce as
shown in SEQID NO 9, or a mxture thereof; [6-3}]21_ .
[6] Thdhegeent o theranyr agsioraimproyenienp pb visseminated intravascular coagulation

o R S P T A S A e s
sequefc) ch’f"%%‘?'ﬁ o ppthel i aﬁﬁ‘%@i"%é?ﬁ%é@?@% g‘%&%f%%f%‘fng? w shovwn
SEQ IPPNO! 6 81f1, %3‘31%&23 gﬁn%%f atz[ﬁﬂé bdil %%hﬁg%ciz 55128%%%3% subktit@tion, deletion or

positions he am ce as
additiGi e ioP malele daib acidslwit®feseciothe frftino tabiflls@ffencel dFs&H peptide and

The agent for therapy and/or inprovenent of
havinglihemebmuduidactivity, avasixtira theeofigul ati on according to

any one of [1], [2], and [3-4] above, wherein said .
[6-2] t hiTbertagens ofiot itherany andfepimirgevemsoh of slisseminaed dnteavassular goagulation

consi sting of amng acids at positions 19 tq 516, at

a

accorgipgtorany pre ofd 1} Blsnd [3-41 aboye ayheregmspidithrambompgulingis a peptide having a
ositions 17 to 51 f the i, N cld sequence as .
seaueliRsppiRE ki Kk agrosiisps 10 1) fiube FREMERR aipe os shown in
SEQIRYNOR06H L1 Y popifé BtneliSintio Al { QALY B fling ¢ sybstugion, dleton
or additibh e O n‘ﬁi_illjhple drhe a@BE Wi HspaR By fhe MRS RidscBdride of said peptide
t hronbonodul in is a peptide onsi sting of a sequence
and ha/Opshehibbmodilinaiiviey; aci ds at positions 19 to 516, at
positions 19 to 515, at positions 17 to 516, or at
[6-3] po%ht iagers foF thepapylindddr inmpeowwment of dissensieatert imtevassular coagulation
shown in SEQ ID NO. 9; [6-10] The agent for therapy, .
accordipgiiosny pageid il Fdrand i3-4habsye wheesintpid fwaa@éuﬂualﬁ a peptide having a
coagul.ati o according to any o 0 11, [2], and \
SeqUERCE G ?S%wg amifioceid i Bestpns 19 &Em ?quosac}él Faparges shown in
isting of a sequence consisting of am no acids at
SEQ gg‘lﬁt?c’%rnlg’ 19 to 516, at positions 19 to 515, at

pog+.t i 1 rs hi i . :
(641 £0Th B0 O Lh 0B o ReRnt W ANy T gy Boagulation
accordirgoldhg oﬁé‘tﬁf[!f]?[zg,_ dnf{3-4] abbbe, vaBRM saf PthrdnbfRENIPE dipe;s ide having a
i mprovenent o i sseni nated i ntravascul ar coagul ation
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, 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;



10 according to any one of [1], [2], and [3-4] above,
wherein said thronbonodulin is a peptide consisting
of a sequence consisting 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 amno acid
sequence as shown in SEQID NO 11; [7] The agent for
t herapy and/or inprovenent of di ssem nated _
[6-5] i nThewgent Uba thetapaguidari ioprovamentr of digsanginated, iMrseasghlaj gpagulation
to [6-11] above, wherein the patients suffering from )
accordingse any et L], [2hand (3xékaboys. wherin ekt thombemedulur is p pepide having a
antithrombin activity of. 40% or..less. |t is t e .
sequerig coPRG Of Sag AR Bt Rosiipds 19 Botto: St 31 S positons 17 to
.10 8- .
516, of BEpRRRETT IS $ERFint irbiheid et o£ HEWAFSERY BYND- S8 11, or o
: S, such as the aforenentioned [6-2], it neans
that such items with hyphenated numbers are al so
[6-6] Ci TRSl agdt Sfor SpEpyhaldds iriprsreiment bh dishahibmedriittavaaldr coagulation
itens: [8] The agent for therapy and/or inprovenent of
accordiigste eny ot cefdl1]; [2f],ranid §3-4) dbave, sdamin satd tbrombamoduliti in g pemide having a
any one of [1] to [7] above, which is a parenteral

sequense epepisiing ehaming)aciily at pagisinns 1Dio HkettapsitiensdSap 515, at positions 17 to
i npr ovene of _di_.gsem. nat ed i ntravascul ar ul ation .
>16, 05@@&51&%%8 Sf;lﬁ;?f thg amipo foiq seapeneg ps SR S@%ﬁfﬁ%@é g & mixture

.ntravenous preparation; [10] The agent for therapy
nd/ or inprovenent of dissem nated intravascul ar

| i ' ; . . .
(67] (R ek O WREEY G e ARARIES Arscnhab iRl Songulation
accord@5B af¥ ondbi(B), [29, #d PR4TENOYE) wRRFeirfald thichibomodulOis b Peptida baving a

conti nuous intravenous drip infusion; [11l] The agent

sequerio lcofidisting pf araind/acids atfsitivanthio 116, stippsidoasniftted135, at positions 17 to
i ntravascul ar coagul ati on according to any one of [1]

516, or at gosipnsalyde 815 whithe Amine acldseqisnes dssbown i SIHATDINO: 14, or a mixture
not adm nistered in conbination with antithronbin;

thereof 121 The agent for therapy and/or inprovement of

B
R IEUEREE BF (FRTEL el 2%, ks SHD o] HhABIRRRIRI D pepice

ishiE 6 BPYeqRRHIL Sbnst Qﬁﬁiﬁafac'eiaxcﬂo&ﬁ' %689 186, at positions 19 to 515, at
Corlmin rav%abgcul ar “gosg% ation 1accordi ng to any %r?g of [1]

positidn® 1§ dol316261ax pesitidas | 105 151 tHeiagfiraciddegeencdhs shuda MSEQ ID NO: 9,
coagul ation 1s derived from henopoietic malignhancy.
or a mixhdre ferébfie agent for therapy and/or inprovenent of

di ssem nated intravascul ar coagul atjion  according to )
[6-9] anYhe meensfiof therany fngior impswvemenihef dissenpined)iinEapasculat eeagulation

oSSR 5 (B0 50 e S, SRUBESHIRS o o
consisfhel Bt RERE cokPaC ot o PR BN PRSI 1oy Bty o 515,
positidti® TPid 1850t al pATRATPAIY 518 offhe Ahird HeldeBquidled £Eh&WE in SEQ ID NO: 9;
[6-10] The agent for therapy and/or improvement of disseminated intravascular coagulation
according to any one of [1], [2], and [3-4] above, wherein said thrombomodulin is a peptide

thereo

acco

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:
11, or a mixture thereof:

{6-11] The agent for therapy and/or improvement of disseminated intravascular coagulation
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and which is adm.nistered to the patients suffering

fromdi ssem nated intravascul ar coagul ati on who have
a plasma antithronbin activity of |ess than 50%
[12-4] The agent according to [12-3] above, wherein
the thronmbonodulin 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
accordieg ¢o iabe one of {hly 2k aod [3{4]jaboe, [Wikred] szt dhrombpbddulia is a peptide
.method for selecting patients suffering from ..
consisyng ebapaaencd cppsisting o€ amingracids agpasiiond hY tor 6, gliResitions 19 to 513, at
.thraonboppdul in js t e_.adni ni stered, which c rises;
postiGSdd > S of RPHIBENDY Qo315 O ABHIRS Sl 4AFAey 25 fown i SEQ ID NO:
patients suffering fromdi ssem nated intravascul ar
* coagul ation; selecting patients suffering from
di aat ' u lLatdiQbnhes :
71 G R, B8 e e g KRR oF R Sntravascular congrdaon
accordifid €8 Bhy oh® of PEt tol [BEM | ABEve) Iitefitl theSphtikMs isGfferfopOfidm disseminated
di ssem nated i ntravascul ar coagul ation, to whom
intravasenlandveguiatitinihave &plhsmamntithaombin attivite of 44% 8 Bs. The

nmet hod according to |13] above for selecting patients
sufltfieto begp axeecited jten npmphers.suelr as the aforementioned [1] to
coagu] ation,. to whomthr omodulin is to b

[6-11 wl@t ek gited rEn %‘iﬂﬂb@ﬁ&%?lﬂp WisoRRA Wit hyrhepaged numbers, such as
eptide i.bed i ny.ape of. to [6-1 above: .

the offRieiGhe T2 iiafegs e ea s int el st BF 450 cited.  The

me?ﬂ?%ﬁggofﬁ’g‘&ﬁ b AN aR YRl coagul ation conprising

In as an active ingredient, which is

[8] admheipéRrRE th@aRRhddAdt AnprNchRit BF disks@hiinated SaeVastalaf Coagulation

i ntravascul ar coagul ation after their plasm

according fotahy ondafl] 1o [7]\abbye, Wakh berparamees peepeatior; 13- 4]  An
agent for therapy and/or inprovenent of di ssem nated

[9] i niTheagen ufontherapygandier immprocoept iof idisgeminatedriintmayeseilan coagulation
as an active ingredient, which is adm nistered to

according fogry enaseffl plHgbeveonhich isandwavanoss PopRRdSAs Ul ar
100 S B i A ) B e B AT ARaD R el conguaion
Pl e Loy ot oot g G ffsered at a doseo

0'02%\2'&@2}% séisuf%jeri ngdg?lg%m%gsggtg%p%eg I Nt (ragéascu ar

[11] coTuellagéntOfor RdAsN Bopéenicht ofdisserainbted iihtyavhstulal $Hagulation
than 50% [15] The nethod according to [14] above,

accordiine toeany i od [1 htodit®loatosiel| which & chatactotized in that it is not administered in
thrombonodul in; [16] The nethod according to [14] or

combinaBn vaifaptithrethlinei n sai d t hr ombonodul in is a peptide

12 obtained fromtransfornant cells, prepared b )
[12] ¢ dhe ragenti fgg y erﬁfrrsnwr?wrm%ﬁ&gwﬁae@e HuTsYacHlgr coagulation
ci d seguen in_SEQ | L. 3.5 7.9 Or 4. .
accordfd t SESR 1L o, AP APoulel wreAn g HiShepinatf inpegbeui cpbbularon s
e}ﬁ"ﬁ% j @gqﬂ g ' i S epti de obtai ned
deriv ro%ﬂltl% S o?%%@@%%@ﬁ%@% 'yptransf ecting host
[12-1celths ageﬂthfowﬁnﬂ)zél T ﬁiﬁi&girlﬁﬂ%@veﬁ{&lﬂ of diedinSBdl YRRAAscARr coagulation

shown I'n SEQ ;
according to any one of [1] to [11] above, wherein the disseminated intravascular coagulation is

derived from hemopoietic malignancy.

[12-2] The agent for therapy and/or improvement of disseminated intravascular coagulation
according to any one of [1] to [11] above, wherein the disseminated intravascular coagulation is
derived from infectious disease.
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[16-3] The nethod according to [14] or [15] above,
wherein said thronbonodulin is a peptide obtained
fromtransformant cells prepared by transfecting host
cells with DNA encoding the am no acid sequence as
shown in SEQID NO 5 or 7; [16-4] The nethod
according to [14] or [15] above, wherein said
t hronbonmodul in is a peptide obtained from
[12-3]t r Anshgantdox redicing theelikalibdodyoft deaths fie dtuimag  pasentsceiffesing  from
. with DNA encoding the amino acid sequence as shown in )
dissemipated iptRygscuargoagulationy whichirempeisesdhrombemedilingas @ agtiye ingredient
ne.of, [.14], [15], and [ 16:2]. abqve, .wherejn sajd .
and wi i ritatn to Rk bt G S A et BintieScllar coagulation who
.St A i ' ositions 19 to 132 of
have ﬁﬁ%ﬁ%ﬁ“ﬁ‘c%ﬁ%g‘gﬁgﬁ%ﬂ%@?@r@m in SEQIDNO 1 or 3,
12412 PRPdeACAiAMINE % A2 EBbW Srefflih kMbonRAER % Rptide described
[ ]sai d séequence gndﬁhgﬁi ng ?ﬁyo on%‘gt%?br? ac%{éty,&g? aescm ©
in any'®h¥ b£[1 Ptol[691 Pove;[ 17- 2] The nmethod according to any
one of Pt[oh], [15], and [16-2] above, wherein said
[12-5]t hTherhgenoabobidingits [ 12-Fepbved evhivh\hias the ahareqeristiceedescribed in any one of
consi sting of am no acids at positions 19 to 132 of
[1]to HRe] abeviso aci d sequence as shown in SEQ ID NO 1 or 3,

or .a peptide hayving.a honpl.ogqus _nutatiqon sequence of |
[13] saW@ng{Jg’ﬁ Selecting patisntseticRng femdispgmingted dptrayascylar coagulation, to

st O A e G stromsi
i PSE5e 05 ST SR SIA0 o B el i

from &i8RWinadd B AtiN GoadulionSiwhdst mfthrothisin BARRTis less than 50%; and
according to any one of [14], [15], and [16-2] above,

determitiag dian thegiatk pdtiefite Rbfisring ot dissenéinpepintrdeaséidati cd@gudation, to whom
sequence consisting of am no acids at positions 19 to

thromb@@odylin istto bpadministered. 17 to 132 of the amino acid

sequence as shown in SEQ 1D NO 1 or 3, a peptide . .
[13-2]h aVhh grethod psersding do d13habave & ssleetingnpatienss sufigring from disseminated

. sequence and havi ng t hrombonodyul.in. activity, .qr. a )
intravag it oo iEnogt  Wharh. BRORMERAIROH & Bt AT dn herein the
. . . - rei.n said
ool et peprde s i ot o0 P e 0 R C e
_3|CORSI Is S : .

[13-3170RR, Bcht oy e 308F aprRmior iR hited. Biecflr Sbagulation
comprist@WhroiiboRb@ilin(as Mactive ien)whicH b ¥diihRterddas ?@ﬁents sifering from

[17-6] The nmethod according to any one of [14], [15],
disserrameded ifitSavacubao ovagylatidreafier thess plasina tatitlroimbinedtivityrhas beed measured;

peptide having a sequence consisting of am no acids at )
[13-4]poAnt agents forotherepy 3pdier improvpmentt ¢fodissemiinatesl ird@vastulath eoagulation

compriye o RbPRESILaS 2 s HER L NI Biiec i PRlsnig syfering from
B RV N AT T e
ﬂWé}fﬂ@I&%lﬁgﬁ@g?@g%%qO@s at positions 19 to 132 or at

0 0

positions fHe am no acid sequence as

[14] shaVRethéd FHFQrdabhgdNehd/ér irfrodngidiskéthiBatbd $itRQhsculat ddapBiation, which
The net hod according to ‘any one of [14], [15], an

compr]sés$ adthinisoing , thitkhdomioduliiatol patidhtsosiffringl Wond disSenfinated intravascular
peptide consisting of a sequence consisting of am no

coagulgiiongshase plasraa aritithrembia aptvity 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



132 or at positions 17 to 132 of the am no acid
sequence as shown in SEQID NO 1, or a mxture
thereof; [17-9] The nethod according to any one of
[14], [15], and [16-2] above, wherein said

t hronbonodul in is a peptide consisting of a sequence
consisting of amno acids at positions 19 to 132 or
at positions 17 to 132 of the am no aci d sequence as

obtaingsh Gwm transfom@nt Celli@re@yeddyy transfestingrhest ceHewith DNA egjodingdhe amino
. t hod di t f [14], [15], d [16-3

i oy AT R gt | L1516

162280 RS 7 1%, S, L i i e

. i .7 t i . .
obtirf 84 el G gresn by fron R HoChR I D1 encguing the amino
acid s@hRGs SVANRSIeAW NO: fef3;vity, or a m xture thereof;

[18-2] The nethod according to any one of [14], [15],
[16-3]andhé hetdl sebsriag twviie] @ 13 abdve, Wheeibeiid thudmbormciutin is a peptide

pepti de having a sequence consisting of am no acids at
obtaingd $ioti twamsfofifart cellsqPermfed hyHteansiiting hnst wlls with EA eacoding the amino

.. shown in SEQID NO_ 5 or 7, or a peptide having a
acid segyggsteds shipsvn IYER IDONOs26U6nce of sai d sequence and
ayj ng thr.ombonodul in_actjyity; 8-3] The nethod, .. . .
[16-4L0 Eh St Ao o b O 15 jebotes hereitheniq GuoBpore i a peptide

. rein i t .o lin &S. hde. i . .

obuainf o BB PR BB RIS S A1 aing th amino
'&ﬁ]gnf -2 I hHd uence as shown in SEQ | D NO

ac1d55 or&%#d%gz@]@ame ngf%glgﬂéccordi ng to any one of

[17] [ 14he hédthdd aeadibd Go3dnyabay &f MAErBB]) &@ [16-2] above, wherein said

t hronbonodul in is a peptide having a sequence
thrombamedudiniing pegdtide hiving a ssquiencatcomsising iob ammind Ycids ath@Bitions K to 132 of

positions 17 to 480 of the am no acid sequence as _
the amine agid sequaeeas Bhane inSESH IDYNO; 196 3t ¢ peptidebaving ahomologous mutation

seq hogglﬁ%g%g}:?ust ai l :ndsqu_gg%&ﬁ{n%g‘id&gﬁequ_ence and'eof;
4.{18- T [ 4 . .
1727 139 lhed 26e0fbe s, 85° Gt HEATal S LREdBimer shercin said

trombGnBuBE  HEnB K 83 ER6R A0S ERABICR AfisiBne 19 0 132 of
the arfi3B ofd dejBerRENaQhAed th SEOUEN 8. aIS o5 BOMMNa ipBptide Paliag Mhomologous
5or 7, or a mxture thereof; [18-6] The nethod
mutatidf Sejuehde®f bdd sudpieres endliavink4hrombdmbdulmradtivityo- 3] above,
wherein said thronbonodulin is a peptide having a
[17-3% e Jbe roethab rsieding go odnyarhe @f ald #ls[ 141, ads [16-2Inabove, wderein said
480 or, at positions 17 to 480 _of the am no acid,
thrombergediliads & gepiide hipvinga smueno oNistisg of amixo #cids g positions 19 to 132 of

ook Phinghd S A RSB RR G912 5 one o
- BRSSP A 119 SBALERSS, o, e s
oronRABIEHOATR Slni i SN IBgaE BB 9 52 r

positicR€ 781 SI6k BE &aindiabid stqueddas@iew®in $EA D NG:T] or 33Bgeptide having a
[ 16- 3] above, wherein said thronbonodulin is a
homolpgmisi metationnssqentadf safd ssqueacg@amidevingnisosbomgdulin aativitypor a mixture
" ?Ci ds at positions 19 to
ereof;

[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;
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480 or at positions 17 to 480 of the am no acid
sequence as shown in SEQID NO 5, or a mxture
thereof; [18-9] The nethod according to any one of
[14], [15], and [16-3] above, wherein said

t hronbonodul in is a peptide consisting of a sequence
consi sting of am no acids at positions 19 to 480 or
at positions 17 to 480 of the am no acid seqfence as

[17-6]s h&ha mathadEa@rdoRtingDto Sanyoenea ofri [i4lur(éS]. tamdr H6f2] {tbpng, wherein said

o TEL hog accor g{i?n]g toag%e%g%ﬁ%élﬁ arpglggf]mﬂ%%tnnga 33180 132 or at

ws@gai??q‘*”&%ﬁﬁ%“e”ce KFsuEs B B S I e iy therot
[17-7] rﬁ&hcﬁEgcc!oRPﬁ% to angqa%% ’gg alé?]e gg?]g eaélleiglt'} ?oove wherein said

ogous mut a e and
thmmnﬁﬁédﬁﬁnt W RphR Rl iaReqehde\tohdisting of AmiRb%ETHS & Hoki86:BAD o 132 or at
19-2] The net hod according to any one of [14], [15],
posmo'm@ 47 folB24f thrlamig, acidh@f@inte Sah6wn i SRQTID MO G| orh thikhuge thereof;
pepti de having a sequence consisting of am no acids at
[17-8]po$he inastlsod] @cdording] @o ciny btee ofirfil dlo [4E), dand elj@6X] cabome, wherein said
shown in SEQ 1D NO, 9 or 11, or a peptide havin
thrompgsnesiulin ds & Pemide sensisting efj soEncefconsistiag o6 qmmc@lﬁgﬁaposmons 19 to

132 or gt 710 14Ag" DR amiP foklAcatdngt s 2l 1 SERAP N beor 2 mixur

thereo ¥here|n said thronbonodulin is a peptlde havi ng a
§equence consisting of amno acids at positions 19 to

[17- 9]5lg’1r1é>fmeﬂﬁ &%%&'ﬁgh&?%ﬁqmaqﬁr% f18-25EBoVD) Mekrein said

according to ahy one o
thrombokAddulih 154 pe;ﬁlﬂél chnkfitifg ofP SdRencoBhiting S bkhino acids at positions 19 to
t hronbonodulin is a peptide having a sequence
132 orcaiipesitidris§ tofl 320f the aminiodRiddequemse ad shosmif SEQ IIN(: 3 or a mixture
15 positions 19 to 515, at p03|t|ons 17 to 516, or at
ﬂwﬁmBOS|t|ons 17 to 515 of the anmino acid sequence as

18] o Rl AromiREro g e Bf di e 1 5> SOGuLY sy wherein seid
throm Fav'%?n%s?éﬁ’% PBig: I%Wﬁﬁ%‘i‘f\él‘:{’ isgﬂ%oﬁﬂé“mﬁfa&fis‘f }h%[:%ﬁmmm of
the anfiftadid & ﬁénc@@éﬁﬁm"iﬂgfi 1 6! ?or?qn&%@éﬁ;ﬁgﬁﬂ{ﬁo aC| g@ous mutation

peptlde aving a seque € consi's
sequerR@SF $iPRJuehPe il R, ﬂﬁﬁmb&ﬁ&&h%%t}%rta%%
positions 17 to 516 or at position§S 17 to 515 of the
[18-2]anTho nadhcdl acQrBmC eo amy 6ikxoon [i4], JES), |and ND6-39 acUové,lwherein said
or a mxture thereof; [19-6] The nmethod according t
thrombomyoduhie isof pdptidd havﬁ.ngi} sequergte pdiGistihg abanipe amdeatepoaltlm 19 to 480 of
thrombonodul in is a peptide having a sequence
the arging aridrsedienes an O J@c&é@ IR NpbJi ¢n drar a pentide hagng g homologous

nmﬁm§€5|t|on§f%$i%%m%%g %Itl ns %i to, %%gncgrazt
h NO: th
[18-315EHE r?%ho?EaCogo%rm to one A oY r{elt]g]'ﬂ[‘i‘f]l @d ﬁ%ﬁ][gb%vg ] wherein said

thro £&§od%3gn d b b&idd & sitions 19 to 480 of
mpept e %ﬁu as que ce consF@%?ng 0 an?%o aglgm ©
thean@xﬂﬁdcid@@&en&@astsﬁo@ﬁﬁhsmﬂ)mlﬂdrqns 19 to 515, at

positions 17 to 516, or at positions 17 to 515 of the
[18-4]anTho paathedl asemrdimr ¢o amy one of [14], [15], and [16-3] above, wherein said
thrombomeodulin is a peptide having 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, a peptide having a
homologous mutation sequence of said sequence and having thrombomodulin activity, or a mixture

thereof;
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shown in SEQ ID NO 11, or a m xture thereof; [19-8] .
The nmet hod according to any one of [14], [15], and

[ 16-4] above, wherein said thronmbonodulin is a

pepti de consisting of a sequence consisting 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 ami no acid sequence as shown in SEQ ID NO 9, or

[18-5hh rhgtmethod taeeardifg th18yOpndtd [l hidd], azmslo [ Ih-Flg abayeamherein said
o e B ARAPIE F4ing AERePerAcB O RSN PR OGFI SSRgieRc kS o 480 o a
19 S 25 B ST 4 e o,
A L ——

thromB&NMoAINR 194 pdphidd havink? seqifiek dchSistitly AR a}ci‘:YQ & RisfioRi oo 480 or at

t hronbonodulin is a peptide consisting of a sequence
positi®B8N3 itG480n thef andiid Ad SglétRe ad shpaA it SBQID MDD or Hrhfcturdthereof;

positions 19 to 515, at positions 17 to 516, or at
[18-7]podhe i roetbodl Actapdibg Fo odnyt bee afi [1d], ajdbY arsle fifeFjcabove, wherein said

shown in SEQ 1D NO 11, or a nixture thereof, [19-11
thromippraogulin irotipepti dbhayingg: seqreaes copsistingfof prirto, acids Y positiams 19 to 480 or at

..[ 16-4 baove, wherein said hr onb Liojs a .
POSI“{{@SF F%%B%&g aTPQ i equence %n&gﬁ@gﬁﬁtﬂd@?a%ﬂw@ﬁ
ci sitions 19 to 516, itio 9 to 51 . .
8850 HE ABeBRAAARE & Juhgpe o 3L BRE e ) e e sid
trompe o 10 B, O SR HF S B RMing b i idah plsons 19 10
480 of dtodifibnsaUToe &80 Whike ArEsRAid SQferRe B SHoWnghISEY ID NO: 5, or a mixture
t hronbonmodul in to the patients suffering from
thereoffi ssem nat ed i ntravascul ar coagul ati on who have a
plasma antithronbin activity of 40%or |ess; [21] The
[18-9reThe dnetherb radtondjng do aany omee of f [1f11 415}, cand2[16-Hbahows, wherein said
eQ?Ln_thronbonDduLin i.s adm nistered parenterally;, .
thrombomedutip ds a-peide CarRsSHPg Pha seayiers coptidtingrof pmino 3ciisfap ppsitions 19 to

ahove,. ei .t hrombonodulin is adm ni.stere .
480 of g3 Sea 35 B0 pblsp T H e SRR SEEIR NGw & e mixture
14] to [22] above, wherein thronmbonodulin is
dm nistered at a dose of 0.02 to 0.08 ng/ kg per day
19] W trhd Mn ' i gt r SIS in sai
1] i nf usi oﬁh&f[)%gﬁ%n%gg t?nat ogﬁhg?goﬂrl i n[ggﬁg&gny%meabgge’[ 14i in said
thrombamddiBh idpepide Whlinda sedueea camsistihg 8£&mind atifkt positions 19 to 516 of
t hrombonodulin is adm ni stered without conbining with
the amamg acidhsequdrice as §haeh iTREQIBINOD arcld pa peptide havirgra/hommdoguiis mutation
[14] to [24] above, wherein the di ssem nated
sequerics Of spjdipgugnse andiry e Spmhomedulia aptiraty, draghixkeberevat i c

malj gnancy, or ipfectious dis 5-1] The t hod . .
Uga]aci_g‘?_d{l dt Bc%‘(’ﬁgn%ﬁ% oY f’rie4]°??[i% 2&%]’ ﬁ%y@?ﬂﬁ%ﬂ@%nwhm‘em said
trorfodlif SETMATL il LANASE W AsuGOBPHAL b8l kiolBE Rl 516 of

the amino acid sequence as shown in SEQ ID NO: 9 or 11, or a peptide having a homologous

thereo%

mutation sequence of said sequence and having thrombomodulin activity;

[19-3] The method according to any one of [14], [15], and [16-4] above, 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;

[19-4] The method according to any one of [14], [15], and [16-4] above, wherein said

thrombomodulin is & peptide having a sequence consisting of amino acids at positions 19 to 516, at
15



[25-2] The nmethod according to any one of [14] to [24]
above, wherein the dissem nated intravascular
coagul ation is derived frominfectious disease. [26] A
nmet hod for reducing the likelihood of death in human
patients suffering from dissem nated intravascul ar
coagul ation, which conprises adm nistering

. thronmbonodulin to the patients suffering from _

positiefis d8derd ha b positivms 4V aséuf ar atqwaigonsat7 tord Lited theeapeingacid sequence as

pl asne._antithronbin  activity of less than 50% [26-2
Shommﬂﬁ}%{mw Ak &} Regtideohaving) 4 haglegous mutation, saqpence o satd sequence

t hr onodul.i.n is .the peptide described in any one of

and vﬂg({ﬁ;g’m[bgmﬂ \% ,’Or[%@g‘%‘]re%ﬁlgoﬁet hod according to
51 2 k&b has r k6t GSrOesCIL e b o

19-51 28he UG iy 1St e N8"106], 58 1o ASACHIRE v i
thrombéBEduliA G APGHHAE haiRY £ ¥glshed c8SRBhE 8 £Rinb BLHANGRTHbR 19 10 516, at

coagul ation, which ~ conprises adm nistering
positidrB 16 nd S IR Atpositicns 1 Pad 5 ) bsatgpekitiens 1MotofI16 o e add esjuence as

i ntravascul ar coagul ation after their plasm
showrsintSECHIDONG: $omtl, ond mixtirathetsofin neasured; 17 [27-2] A

nmet hod for treating and/or inproving di ssem nated

[19-6] nihevaethed apcording dp aayopne wihi[2Al [ sH&-4] above, wherein said
dm pi.stering.thrombonodulin to patjents syfferin
thrombOrSOLIR SSRPEHE BiyRG A PUeRce P suhE BLAING AROha: TRl 19 o S16, a
s N’ i opR N act L vi j red.and.t he
posiidg 010 BLER Booi 1715 B RS 12,8 TR 3F Gt feid Wence os
showrEh/SEE) 1D 6): 6,28 a hitMERIKGEBY the use of the
t hronbonodul i n-cont ai ni ng” preparati on of the present
[19-7] nTaathéhod tab®rdisy ot £1¥5 o ol [@pa{gsprana [’1%Wf'| Ngboste, wherein said
pl asma AT activity of less than 50% can be effectively
thrombomadtulid is apeptide havingr oscgdence cafsistiag bi/aminb heidd atqositionsi 19go 516, at
with AT. BEST MODE FOR CARRYI NG OUT THE | NVENTI ON The
positigns d8dm 613, at positions 10ia $16her gpesitipnsch toy) 18 of theidodep acid sequence as

bel ow. Th resent invention provides an agent for
mOW&lﬁé%‘P%ﬁdbef@%%?ﬁ of di ssem nat ed
i ntyavascul ar _coagyl ation (D i Siyn . .
019-8), BB Ao e dh Yy Pt OF oL aTEN P ) ghove, wherein said
St - | . . e
teomBARBHALES B HHEE P SHOERE DA T i e st posidons 19t
516, a0 lpBsifiGhsalY ot 150 BOPARiRGS 17 itd %18 or! £ PsitiRN PR7615THBhe amino acid
is, the agent for therapy and/or inprovenent of
sequettbe 28 showndi: SEQIININ@VS) SEamdture dif@ltl at i on of the present
invention is an agent for therapy and/or inprovenent
[19-9]of Th¢ guetividhaccedding rio ranyagweulofir[ 1€ ddbl), andofi6i4) atave.ewherein said
suffering fromthe, dissem nated intravascul ar . ..
thrombosaeswlin iy & ReRHe consisiing af b Peguree SARSISIRE GhBMinoAsids\at pesitions 19 to

f less than 50% M , £ : o
516, o) pOTaNSIoaY g PRBIOET S0 Sy QRS FERRE: Mol o OlDs afino acid
sequeﬁc@a?&{{ﬁ%ﬁ?ﬁ{éﬁﬁtﬁo.%fferi ng from di ssem nat ed

Intravascula U

coagul’ati on.
[19-10] The method according to any one of [14], [15], and [164] above, wherein said

thrombomodulin 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: 11, or a mixture thereof;

[19-11] The method according to any one of [14], [15], and [16-4] above, wherein said
thrombomodulin 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
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A preferred effect obtained from.the therapy and/or

i nprovenent of DICis "prevention of the death of
patients due to DIC' for exanple. In addition, another
preferred effect is "prevention of deterioration of
the systemic condition of patients due to DIC'. DICis
a di sease or syndrone whereby |l arge quantities of
bl ood coagul ati on-accel erating substances are
sequegperae slvedn SEQADMOull; of tissue damage caused by
various di seases, so that the function of a

[20] codbemetiof accopdingimany oaselddd} o] 31 Habevee hich gompriggs administering
mmsgtgé%ﬁn%&gb@%%ar hj oglgeﬁg#% en r.a%végc%arglaggg%&w who have

essel sy and .at  time, thronbocytes or

plasm%(‘%g"& "altofnoa%g}ﬂg'cqupg’%z%g’ssary for the control of

bl [ r e ' ek L i i
[21] abgggnlg%ot%y. Spe%iu'lfg}sc Iﬁ/é 6§?)4£torlizs(ﬁﬁ%{é£g?l bri tr?heﬂlbom‘)dum .
admirhsdirétbdraerally; vascul ar vessel , bl eedi ng due to

consunption coagul opathy or organ failure due to
[22] m The miktlerbaccokdognet anynorecafufid] to (21T dbsve | vdwreie flieombamodulin is

~to as dissem nated intravascul ar coagul ati on syndrone
admingteref] infrafgaoustit r avascul ar  coagul ati on syndrome. In the

case of underlying di sease%é]hat i s.malignant tunor

[231 sudhe aeethadqeseidag o ) omsnethkg] 1o 2% Abeve. in, Sapgmbomodulin is
.Wh t] t d in.t [|s. i . .
adminir ¢ P A 0 R RERin 4 Rl orfinly intravenous drp

infusigP@gul ation systemis excessively activated to cause
’C. Moreover, DIC may al so be caused by systenic

[24] | NfHhaMREHGRA" cBRB D T8y DHE AF 911? to (PR r®bfitfeh is characterized in that

abbreviated as SIRS, at tinmes) that occurs as a result
thrombbmedikia ieadniniftert wdtisut@bmbiniiy witlestithestsbinc | i ni cal

invasion. SIRS is a state caused by accel erated
[25] geilbe avdthodl edcordiig somany ong ofyildk ton ¢24]t abomel ewthekin Hthe disseminated
) serious tissue_ injury or severe infectious disease. If
intravaseplar qoagdation s dralyedham demepaieticanalipnancy or infetious dissgse.

B E MR A T A—
L s A
[25-2}61[7%19‘{& a&'for(%lgct@fan)‘ he Rffﬁﬁ];’ﬁo 't[%ﬂél ST %ggn be chsfsemmated

ctively used at preD C i nt use o
intravisdglas@ailationis dRee@RYmaedions disgakovenent of DI C of the
present invention also includes the therapy and/or
[26] i m@r onethoelnfor ofedpcimDithie  likRklRobd sofv dedtlolis  kunpens patfents suffering from
. clinical synptons dependi ng on the type of under|ying
dissenginated detravasculen gpagulgtion, | whighi clompogest stering thrembernodulin to the
bl e gan synptons, .a preferred, nethod, for

) i,ng .or Qr ) )
patienfy; #g%&sm%@smggvaﬁ@rc@%tﬂ?@@swa% 83eng Plaswa antithrombin
..scare of DIC on the basis of several test values as
m“%@ﬁ%?ﬁ‘ﬁ%‘bﬂo@ ow and then diagnosing the illness as DI C
: ' [ . .
126218 38 ool leahigh § (Aol AEERR e SR Bhibd By B the pepide described

manbeneeﬂ[lsP{oa[Sﬂ'l}?ﬁb%ve;t he concentration of

fibrin/fibrinogen degradation products (hereinafter

[26-3]ablThe wietioe deadedifd I3, [26]t abbvayevhich Hie drercharacierisiys ddseribd in any one of
a D-dimer concentration, a fibrinogen concentration,

[1] to E%eR]abewept hronbin  time. Moreover, it is also possible

to diagnose a certain condition as, preDl C based on a . )
[27] Jedy msthed fer treating and/or improving disseminated intravascular coagulation, which

comprises administering thrombomodulin to patients suffering from disseminated intravascular
coagulation after their plasma antithrombin activity has been measured;
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platelets, an increase.in.the D-dinmer or FDP

concentration, etc. (Masao Nakagawa, "Search report
regardi ng use of criteria of dissem nated
i ntravascul ar coagul ation (DI C)," Research Study Team
of Intractable D sease (Bl ood Coagul ati on
Abnormality), the Mnistry of Health and Wl fare,
Study report 1999, 1999: 65-72; Katsunm Deguchi,
[27-2) Tésnmﬂmdéopueaﬁngagwodumgrosmgmumtedrmmasqm|coagt¢¢tlon, which

early treatnent of DIC' Research St udy Team of
comprises r@emaﬁmel @ab,@lqdel%de refieni Sulforipe fram disseminated. intravascular

nor t he M ni st Health an | far
alay &féfr 598 g Sl B e @é&feﬂm\%ﬁ b fisgpa,apsithrombin
actmtf? ji, Current d| agnosis of DIC - Reports on
esu ts o |an| ry survey" dinical Blood. 1999, 40:
362-364). Furthernore, it is also possible to diagnose
a certain condition as preDl C by neasuring a sol uble
Effectk bbthe Ihveftiiment ration in bl ood or a
t hronbi n-antithronbi n conplex concentration in bl ood.
Sp&yi the eisewhthel theondfondoddirscotsining prepamatioraof thel prekent invemion, the
Overt DICcriteria (Taylor FB et al., Thronb Haenp
symptpgs of DIG patigiszhavawo) plasmea AB agfivity of fisethean i50%r san beeﬁﬁ%rely treated

et din Appl Thro st 2005: 11(1):
mWOWPM?iHS#WIH@@P@CGWL{‘@?E ﬂgg{mhe M nistry of Health
and Welfare (Nobuo Aoki & Jun Hasegawa, "Revision of
the chapter "Auxiliary test results and findings for

B O ok ot N PR G on o T

AbTeE pRbdnt Mventfol SvilvbaipetifivalR desdeidbd belgpd Vel f are,
Study report 1992, 1988: pp. 37-41). A nmethod for

di dpe pssay inentidn fresidescdh dgekit fos thempy pad/on enpréwement of disseminated
limted, as long as it is the aforenentioned )

intravekicalgn osigubation (HES). cammsmgn&mm@mt@uhmdas conpative iingredient, which is
keep| ng DI C score |s preferable hi addition, from

ftared, i waEsnts sublerieg, Sorp et fisseminated; Wtravas@ilar sopgylgtion who have a
dical f i f |
plasmg Ay Caﬁwwq%ﬁhé%sgry?ai hore is another
eD
Carrl e? he &R}g@é&h the?e[?r &31%/91" %@\%@&ﬁeﬂts f)rd%fs&&iﬁg)tlﬂ intravascular

Pagnosri & et hots conpr|3| Keepi ng

1t f di inated
oy F Y0 iy 509D o i

intravadcOlefRBtlnidicH piiiatyaseting ﬁﬁhhn@idissEhﬁlatednﬂtrwasdalaEmdgmaﬁon who
whi ch the agent for therapy and/or inprovenent of DI C

have applasnimeantithesrelrib activity efilessahan 50%.0 be admini stered, is
not particularly limted. However, the agent of the
pr ddasenver, the.sesentdnventongles) previdermncagpit doraedusing thelikelihood of death

he]c EOI eti '% Jaﬂgnancy de {&\ﬁg%églgpg;%‘%&e;tltgus

Dl C
t ne TR iRl SRRBE R VB nhaty i RERISh iR AEPRC & pRvention of
the de%ﬁ:bp&t*gﬁﬁéﬂtsad&%ﬁ ID{E8! rdPleCambip. alﬂ%&% bthE eﬁr@fé’:ned effect js “prevention

ment e agent the pr ese ntion I's a

of det@RRAOAGS iHe sﬁ&&ﬁ@%ﬁﬁﬁ&ﬂhﬂﬁ&@ﬂéﬁrﬂm’" ved DIC. The

agent for therapy and/or inprovenent of D C of the

pr &3€ri$ aidineasstor syndimiic aheebp targelpadtities fof Hixotl icosgulation-accelerating

Septicem a may al so be considered to be SIRS occurring
substangesare gaverated @f a sesvlb oftissud dafrage cansssd bycvarinusdiseasasysadhas the function

of infectious disease. Thus, septicem a.is close
of a coaglglipm systenyisiercaspively agaglestedygn w@cﬂwoaﬁ’gs%i%éee@d in generalized
bloodSe ticfet{lln(goaﬂuofn‘tl lgrr(fa%%ﬁ) ancl Qhegf)l &)g he eversréi 5, ba?ld “H°he same time,

thrombocytes or coagulation factors necessary for the control of bleeding are consumed, thereby
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agent of the present invention can be used for

patients with both septicema and DIC. That is, in the

present invention, the agent may be used for patients

with either septicema or DIC, or patients with 20

both septicema and DIC, or patients suspected to have

septicema and/or DIC. Septicem a has been known as a

serious system c infectious disease that occurs due to
causingoelbiting alvsoromalitynt Spexviifidabiy)t asi afreduitr aft filbnn d$rmation in vascular vessel,

m croorgani snms froman infectious focus into blood, as
bleedigg dyeiogprsugiption seagylepathyerprgan failwe dug Wusicrtiembys formation occurs.

.ma] i gnant, tunqr, hepatocirrhosis, renal failure,. )
DIC i§ e SRR 6,38 (hotermipdiq Infpvabouiat cpaguietion yndroppe, P dise intravascular
s such as indwelling catheters, transfusion
congufli3F hRme

tevices, dialysis or tracheostony. If the
Sy . I r. - .
e R e ire FEAR Bt G5! Rth 3 BARice® malignancy
or solidlc@e oSS isSle fRR6H RPREBY irftimetibell Brallofved towbMe into contact with
Thereafter, the occurrence of disorder in inportant
blood cr Iaokcoagiddtion Sydten i, exbassinely activated to caheddiC.  al i mentary
canal and central nerve system | eads to death.
Mo Mageaever, RIC aamyphlse diei oausedb by saysteiniee nnflammators wspanse syndrome

anduced DIC or adult respiratory distress syndrone

(hereipafiepgpbreniated c3se PIR At | tein 8PS i3 Festlf 1T afeverge Rfectious or
. bl eedi ng. or. acute respiratory failure caused by
nom!‘%ﬁﬁ‘%ﬁﬁﬁﬂ?‘%dﬁwlf’pary di sorder attended with activation
of ' % . ey . . .
t nSPEL 'y saERf ok Aol RO SRR fline atended vith
seriou }$st€ HRlrY oPQREre iiB&IoAs Ak&isS © B reAPRbA BEDmEPExcessive, DIC is caused
di agnoSing an illness as septicem a. Such nethods are
by activatioemof @ettophil drei¢tivaiibn of vastular dadbtheliaCoslR. Wkl is to3dy, this state is a
1250- 1256. Exanpl es of the septicem a diagnostic
prelimimsrh stdge ©MDIW Grerenfien alsbréviated asappe B, reg) tisnes), hhdhds sagerst for therapy
septicem a by doctors and nethods using test val ues
and/o;impravement; of DIC,of thespragsniingention san be effactiyaly nwdat peDIC.  Thus, the

oS 2 P B Bl o5 G G oo o

. i . i 1

st oL SN Myt SR (1) 2 body Lermer tur e
R Ol 3, QRRATlrl glo B8DbEE i

pathogenic4eddaftioTBln &IditdR foNSEREMELRN SUKREMAE of %b%qﬁh @fg?&ﬂﬂ@, a preferred
e

ave been satisfied, and then diagnosing t RS as
method dipt digansing whitlness e DI@ vemprides kévpingi thesore dfDICloadhe basis of several
denonstrated or suspected to be a m croorgani sm
test v4luesRissdes@ibed talowhandeiben diagnosingetheliliness anBICIwhendhe DAC score has
method, sjm lar to.this nethod is described in Menbers

reachega fafainaluali CRATBUS QfuctbiesiCYRbiss Il s Bgpas s bl Rifielets, the
wnw@é%@%@%@%ﬁ%%% SRR PER ThasrBufh AP ared o5 FDP, ot imes)
deconfgBREY b Acuf, o PERbF oy, 3Hfidopl UtRenBfbg 4Bl e rotirombin

time. ( SordVer, & BldoGR86iKle foMghbse acerthiRSonditiod s PreI0hab@bhS decrease in
of the disease has been denonstrated or suspected to

plateldts af intreasonr e l-diffler oSEDP kéncefition,cit. {Mas@Nalagsi) ¢Bearch report
i ntractabl e septic shock, and multiple organ

regardihgsise of tritenie. efdisterninated irdrazasaalft evagulaticsr(DIQ), 't Bessarch/SD@y Team of
at ti_rres)&gHarri son's Pri nq%iy’%l es of Internal Medicine

Intractgble fisease dHlpod: Coagnbation dbrenmality).1the Migistry @ glegltigand Welfare, Study

report 1999, 1999: 65-72; Katsumi Deguchi, “Tentative plan regarding standards for initiation of

carly treatment of DIC,” Research Study Team of Intractable Disease (Blood Coagulation
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Medi cal Science International). Each of the

af orenenti oned conditions is exenplified as a

synptom for which the therapeutic and/or inproving

agent of the present invention is effectively used.

As bacterem a, a condition in which the presence of

bacteria in blood is confirnmed by positive bl ood

culture is exenplified. As septicema, a condition in
Abnowhdlity), theeMiipistrs exidiealilh and Welfarso S@ldrl ireportok9981 199: THAV;rend Katsumi

in blood is confirnmed is exe ified. As systemc,
Nakagayr &nHaiimne ysuileshomes dé,%ﬂﬂe?rl% rr%(l@l REpports gy Epili ofainguiry survey”

s
ts&qﬁle%% né{)lﬁ:g ?Jtlogmlﬂ ko tﬁfoh inearﬁlﬁg'ombm complex

ypo%eﬁ%?on suchas I'C acl SIS acu
conceRpsRRNR! QE6GL. hxsge&ﬁd Girhiles of VROXRHRi: anei iR AeE! @@énephc criteria
I ntravascul ar coagul ati'on, 1s exenplified. As septic
(Tayl&rRBCdt al. ATHEOMB Hakaost 20D 16 86 malm@ AW-PHa QDI CPErRES((Rindo S. et al.,
(a bl ood pressure of 90 mHg or |ess, or a bl ood
Clin Appd dhvoneb Hemost 2605 A 1¢hxHg -16), aindsthc DﬁvventetmaﬁtheMmsay yf Health and
bl ood pressure) whi ch _does not react wth

Welfare@ipbratiobin® Jun Hasepaway & Revisiewpfthe ehapten rklisrg testirgsults and findings
S 9!@%%@ T —
Abnolliy éﬁ@éﬁ@r SFIEHY TR ey s8R 902 988 Jo. 3741

VDIt £ f@ﬁ W% %%ﬁﬁ'?%"a%%&%%ﬁ‘f pREEAR Y & Wong s it is the

aforerfiéiftiofdd @abhdsBl En@h&RNSA afisbnbQRU hlefdd "RiM#Ring keeping DIC score is
intervention to maintain honeostasis is  exenplifred.
preferdbie dgewdditibng frobhhe ajeyvpaind bDtherapiautio vffeaty) theabstlf thedfcal daee, and the
present invention can be effectively used for
QOL phpatients.sif an early toeatmeht fart DK isynetssry, ¢hene Ispacthemansbodinodnt in which
Iow AT act|V| t% is used to nean patients whose
eqratify ¢

as pre

PTGDIE| 3yﬂ¢dsoqtovver than that of nornal
0
rso S S?O/o Iess l Sl'lglg at'etg%F\é\géﬂggleggagnosucmeﬂmd

corn P@%}%‘*@?&W@ %‘%.PJ o RLTE o %*“Fm%ﬁ b rbls

ATTRE of BIC,So whfth'h pmas%,ggm
perso{#gg(approm matel 5Kto 7 3{? GIE aﬁ%ﬂwpment

inventieigi toct Aidlieteted] Qnﬁot RratticelAtly liRd. PHbWeH: Sthé\/fﬁgéﬂ offhe present
activity is decreased to 70% or |ess of that of

inventingy i lappliedsooee afeferablpi tot hemdppeetic f malignancyederibat DIC or infectious
decreasing AT activity after birth include |iver

diseasgridgred d3Cs anshfugther preferably to m@nousahseasesienp@w&berﬁaspeo@c example

of the zﬁpg‘%@é Seise TR et fasg%wfﬂﬁ% N UGt | pcimother preferred
h fl :

exnbofEhe e hefet R e AR1 5t i BR- el B Fiopfist ffimany-derived

DIc, decrease in AT activity due to agi ng, premature birth
newborn, di abetes, Behcet's disease, and malnutrition.

| NThé Bgedt B Rdrapy W4 Vr iBProveA¥R \E'DIC of the present invention may also be

used for septicemia. Septicemia may also be considered to be SIRS occurring as a result of severe,
infectious, clinical invasion of infectious disease. Thus, septicemia is closely associated with DIC
caused by infectious disease. Septicemia often occurs with DIC. There may be cases where the
agent of the present invention can be used for patients with both septicemia and DIC. That is, in the
present invention, the agent may be used for patients with either septicemia or DIC, or patients with
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whet her the DI C di sease of patients with | ow AT
activity is infected congenitally or the disease is
acquired after birth is not particularly limted. The
race of such patients is not particularly |imted.
Japanese is preferable. Anong others, the DI C synptons
of patients with a plasma AT activity of |ess than 50%
can be effectively treated and/or inproved using the
both sepfieerniafand DiG.aor patjentsrvddperted tohave soptieemiaindair @16t  t he
present jnvention conprising thronbonpdulin_ as an

acﬁméemg&aédﬁ lmowa%etsmwwm%méflfeﬁw&éseaﬁw| Qcyurs due to
conine g w AR SRS hiniah Bleh SRR B ood s

result bﬂ‘?al e gg?'lr S ifife Fhsé/age \ﬁ?z{l @qm{% ﬂmflc{}h ye';b)‘;&g 6SY§ febhal failure, diabetes

or dys‘;cﬂ:?a‘; of Badthefis T&flﬁw& 4i®a83, fRhMWlindNeh ettREriéARion solution

the normal pl'asma used 1s not particularly’

dewcdsl dihlysid or aGcheOREMRS I tthd Syni'{tblﬁ@bf ohi& sBask Rbgress, systemic shock is
commnly used by persons skilled in the art. There

induceglchy septicishodk,inamelyngt & ohemp fadlt in bitsnd presswrel o pariphérahciroudstory failure.
pl asma ( manuf act ured by NI BSC), which have been
Themf@r albe | osprErnggy of tlisomep & timperiaTit targams owch B dimgyikidney, liver, heart,

St angr’%l di zati SW&P%G g ?qt?er ahbr é}gé‘%ga%as E S atofseptlcenua,
a he ont.r and di.s he

ere {NcRE BRC o Sluf Rl ory ﬂ%ﬁswosa’n%%lsfﬂe'é?i’%%i cfiroigifed by puimonary

mm%?g%e\&}léar’ maﬁggﬁo%c Sr eé\é}?r 5 exanp | uﬁaée ca ary disorder

attend&l SAathbectivafich @ rﬁbﬁﬁ@p}ﬂl bl Whﬁl@gﬁﬁl %h@%é\hﬂulﬁioﬁs fRreof in lung
whose AT activity has been corrected using the

parendhipmer rEie proguiosis serttanely poarduct s of NI BSC (for exanpl e,
standard plasma of the Scientific and Standardi zation
Cohire tarseseviral miethads & didgnosing an diithesss aSSBticemia. twagw)iethods are

and .t.h nter nati onal Society on Thronbosis an
summpgd s 1457 M ofle Ot Cate. Mot cr dosly i, Pepaplesspf the septicemia

té%%wsﬁz‘%mée{‘ e s S o BRFE % FRTE Y gpdofand methods
v S5  Ay BAR T e FEAS ST b B
illness &8 SEPRBerAtA, WIRER MdriptisEERSIHLERE He ﬂﬂe&s KSR Wﬁ@ﬁ tvm &ﬁ'ﬁ?the following

designated by the AT activity neasurenent Kit
four itéi6Y (B a Holp ifibeRii®P8T $38PO Br <382C| @ZFI h carﬂ.l%talt&fﬂ>95%§ﬂ K®) a resplratlon

Co., Ltd.) is preferably used. In sone cases, the A
rate ofx20/mint gr arfifical pbspirationsmqyited, avhEl)addukosyte gomncdﬁ >12, OOO/mm or <

nor,mal plasma na preferabl be converted to the AT
000/zay'} oF Ay IETISEEE k@éoqm ?13"/@ thavedeeen satishied, apdther diagnosing the

asima that the in ern tion ard product of
S‘RS% E"e’%r“éheﬁr $ ERUsH)| aiéeaﬂer%ﬂ%gﬁqlef %tpdb%r suspected to be a

miro QT Sbiti, SOWE bbb o e el A0l X, SR B o s
methoé E%aaéseﬁﬂed @Méﬁ&beﬁ%f théﬁrﬁlﬂ?&&ﬁg (n:gue;g £ ogﬁﬂ@%@&%{% of Critical

p asma, the internatio

Care MadidteeC atsedshyCoteence! Orit @ROMA! 200 BENETAR92).

comercial |y avail abi e standard plasna whose AT

acExampies ofitiee doaditiors@f settitamdia patidnigndlide badlerentia iseptiverhia, systemic
standard product of NIBSC is preferably used. In a

inflamppgiosy paspense ﬁmmmﬂﬁwsﬁsewphce:mw (whichdd SRS énwhich the cause of the
preg’a%élon 'Daj i chi" (Daiichi, Kagaku Co., Ltd.,) is
FatPeprchiohs 2 IgFOoERRRINM), SCverR eRtidera, septic shock,

0
mtmct@aﬁt éev ¢ éimck, agé gl?l[{l%lel osrga?lo {%ﬁmc‘uon s%‘d?‘o&ig ﬁ'} Enaﬁerr a%e}'rgd t%fas MODS,
at times) (Harrison’s Principles of Internal Medicine, original article 15™ edition, 124: pp. 828-833,
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AT activity in the plasma to the AT activity in the
af orenenti oned normal plasma is 50% In order to
effectively treat and/or inprove the synptons of DI C
the plasma AT activity of DIC patients is not
particularly limted, as long as it is |l ess than 50%
The upper Iimt of the plasma AT activity is
preferably 48% or |ess, nore preferably 46% or |ess,

Medidal Seienee pteshasiontl).y £ih of the sdorementioned: gonditions is exemplified as a
preferably 42%or | ess, and npst preferably 40%or . .
symplpgs o veich the tharapsptinandepr impeoving,agent ofjthg pregsnt inyention is effectively
ed pl asma AT activity is not particularly limted, as
Ut long as it is equal to or higher than the detection

i gt e a i.QF ]
fof el iR T SR RN ST o) B Brogd bs Liimned by
positivEMlGbdRRHE ebdplmp or nmore, further preferably 20% or
nore, and particularly preferably 25% or nore. Taking
I N1AQ setiRSnike b abhdifiod Rewhith aled ?}l’&dﬁe of a bli@oghdignlor other toxins in
group in Test exanple 1 of the exanple section, the
blood isoefirnhadnis ¢xendplifite pl asma AT activity is nost
preferably 30% or nore. Mreover, the present )
i N6 rityBlemicpindlemmatory despgisht sSyPéome hSIRPly aaprelirginary stage of DIC is

i.provenent o di ssem nated i ntravascul ar coagul ati on
exem@gﬁfnaﬁg?sﬁﬁlqulﬂ%%%onodul in as an active ingredi gnt,

whi,ch i adm ni stered.tq patients.suffering.fromthe

ci 85 05 B ier PR RePipa SoPireCirBiph GPrbs slecied
from 91')%%? ‘Eﬁlur@ﬁ%d gg@g{fﬁ?ﬂ, &ich 'a¥ 1 hotatRBe /agﬁSQS efe %@%hal&?&hy, oliguria,

type of t or therapy and/or | rfprovenent o

hypox@infue@fidikSnSiflatbd infravtasiftat lcadgufefian) W &eh@hfi@f the present
invention is not particularly limted, as long as it
I S Aanepgeshbel, laadonditiora dhiichi istodves dowafbload piréssurpl(@dlved pressure of 90
antithronbin activity of the patients has been
mmHgren less, o a bleod; mmftété:b#fs} ggetess towver thas roagivary ihod pressure),
. i nprovenent, of dissem nated intravascul ar coagul at;i on,
whichydges nqt geagtgifheanimakon ysgigafusian solutions and which is aesemparied with organ
il di ssenmi.nat.ed i ntravascul ar coagul ati on, when the
e S FETPRHEnt i t hronbin activity is | ess than 50% Thus,
adni, ni 1.909: 0, j : j suf [
Fr Ayt icThool, SACARERC M ok Th £ Bburl shie o does no
react Wilte4 Vasopisbrl dBRAHRA h iRfubiod sd¥idAS geasured is
preferable for allowng the agent to sufficiently
ex Ak hiiltiple Srgaaf dyefib@ionFiyhidgieMODS), ta discasd S8t ROfESoEpdhied with
to adm nister the agent for therapy and/or inprovenent
failureobf oA oD Gltiple bigensparek sqirésnmedital dntetventjrat foembintaimaiomepstasis is
|l ow AT activity that has been decreased due to liver

exemplifisdases such as chronic liver failure, postoperative
severe infecti etc. The

congdi ti ons hock, di sease,

t h?ﬁ%&%c@’f i%??%e@ A P}PéOVﬁF’é%feﬂf Tﬁﬁv%iﬁﬁeoﬂ%% ygrlpn can be
known, (0 hay hon.to (1 | ectivel v bi t e s
effec {1 Whairh S B8 YRV AT anbly | T GR) il Mo R agiie” s used

ot ey o AL ;
to meds RALRE UG phlifha A1 B s oW st B ompll plcions (g orles). s
such phfivs (with RF¥ AN adtRitP XdoRBehital AT-defdent! pHtibRS ahdl Rqided AT-deficient
thronbin and/or (4) action to suppress the platelet
patienta gy egatplified. ¢ dthe edngdeyital tATkdefibient pafetahimead patients fwhose AT activity is

t hrombonodul in may be referred to as thronbonodulin
naturally: lowertthan thet efinornah persdnsriopproximatelyt 33ty 70%). On the other hand,

_t(gr nbonodul j n preferably has the actions in (1&0 and

acquirg 5‘%‘1%%6‘%133%‘@ 8 patispistahosh AT aptivity & decrepied 4¢ 14% @5 lepsof that of
normag :]Lazersct)n% éf@' b%ﬁl(.w%'peciﬁc 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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As the action to pronote the activation of protein C

caused by thronbin, the activity level of the action

to pronote the activation of protein C or the presence

of absence of such action can easily be confirned by

applying the test nethods clearly described in various

types of known publications including JP Patent

Publ i cati on (Kokai) No. 64-6219 A (1989). Mreover,
diseasesmicl ag pephrotio smdrm digrative sysiqun iseasesrrueh aenflanyaataryypwel disease,

LAl ST T3S R e
birth %ﬁﬁvboﬁ% a]?&l\égt S“EE‘JAE{, aan %ﬁﬁg n. nveﬁfe %resent inver%ﬁon, however,

i'nTused in the presen

wheth@ﬁﬂlg 'Iﬁ@l (fa.?él 4 gRLER  with Jow lAGNEE Gy ifser a@ﬁcb Snéemta]ly or the disease is

mbono nactivity. It is pre

uired BRI Wbt Phrticifar}RARAN €The RXSHNES ]péﬁfenﬁs hsenot partlcularly limited.

solubility of such sol uble thronbonodu
Japaneke Ssqotfemblei n wat er such as distilled water used for
injection (in the absence of a surfactant such as

Tr Amng ttee therDIfotymptaranef patienrisl with erplasaial AT aptivity of kessethan 50%

neutral ange) .at. an anount _of 1 /.nL or re or 10
can be AT tr%%@%d/ovw apipe the age g@% 5Far}gpY opmprovement of DIC of

the Pr??;vtﬁavmﬁ?n”%r&epgsﬁg fhrosghey 94@%'8%/ 1&”%81%%%??{ cu arly
o ?E[ﬁifcaw ﬁ%ﬁ) g%' | n | S Sg.glllz\ﬁllg;ﬁll n \?\%ﬁert nOfthfombm or

achva%ﬁ%ér Rf ﬁlogéﬁgfal\/%é)AT HRHAtyOs inlditeiO4s H-rePhiive Wﬁ@to {8 AT activity

order to clearly determ ne whether or not sol ub

obtained) fromtthepldsiad of draltiyeriol diescmdfeetbidnRd tmatrehnalqﬂdsﬁra) i tThe type of
has been dissolved in water, the water is observed by

the nomaklaplaseyeusedrisent partibufarlyritaited, whionga it émormal plaspachatiipeommonly
of illum nation of approximtely 1000, for exanple, If
used lpy, perygns skillpd gk the ast edbergrean e aisechigternaanal istandard prosiyrts of normal

Plasmg dargage o5 SR ity Eiy $¥ﬁf%‘%@b¥£ by the Exbet Gigmamitee on
oud i SSPRALA OFLIFPS 41H) ps on
Organ{Bhi&d (\@'@ﬁ) he t W: ﬁgent ﬁgb %Iﬁl%ﬁ&?gn sﬁ’% thd Nauonal Institute for

resi due. ['1Tn use pr ésent

Biologita! eStdridards m&:&f@chﬁ’@l Yhetninfiet SE6revdited kb rNstc‘J @t tigRs). Moreover, as
sequence consisting of am no acids at positions 19 to

anothé prefafedtenamply] there ean adsosteqeahaenmeacisliyavailabie stadeyd dsid@whose AT
1, which has been known as the central portion of the

activity thas rtsemsdnedted agng vhe yltmatlon@lrmmdmdr mﬂm afiINIBSCTler example,
am no ac sequence of present thr uljnis
tand%tﬂasraaas»fitﬁeﬁwemﬁy arlﬁiﬁﬁap egﬁﬁﬁbéeglatgﬁas SSC, at
tmes i Be 3ty Sen%tig iy ¢ ”ﬁhirtnh?ﬁ?sn @”‘ R85 hrealer abbreviated as
ISTH?@%??@?.ng o% anne acpggﬁgt p03|t|ons ?EH#§R§EQHm¥DKmmmanmn

kit or h&ﬁm{i AR AlSRAAEPBHsRA A ATy MGSMEMER kitTas OYPBe hsdd.  As such
NO 1 nmay be naturally or artificially nutated,

normz plalsmm hchgled vithascoRBAdnOAT adti¥itp hizaRiréndnd Rit @€ horvail plasmd ﬂemgnated
protein C caused by thronbin, nanely, thronbonodulin

by theaAT iavfitity. mSserementskit, @ roayal pléseagrepaation i“DatichijU@tichi Kagaku Co.,
consjsting of amno acids at positions 19 to 132 may

Ltd.) is peferrly uged. s imsame easesohe Al petivity of 2 plasea gample mw%esmg such

normagg rrult yﬁm@%&q a%l, ds :gq hthbiﬁa%&‘t‘liﬂ’teqﬁ@ge am no acslta%dard, the
nomng & asﬁ’%fhe 8% el Bt b o) eﬁ%éﬁ\?%re @mx the AT

activity 'VaB "BROSRAId By 6&vetirpYit td M B RLGH obtained using the normal plasma
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am no acid sequence consisting of am no acids at
positions 19 to 132 of the ami no acid sequence as
shown in SEQ ID NO 1 shows honol ogy of, for exanple,
50% or nore, preferably 70% or nore, nore preferably
80% or nore, further preferably 90% or nore,
particularly preferably 95% or nore, and nost
preferably 98% or nore, with the original am no acid
preparstopfd¥atiehi” @dailchidbagaki Go., bli)cs astagtdashce is referred to
as a honol ogous mutati on sequence. As described |ater

sués nermaltplasen, therinematienal) sisedpud prOduE 04 WEBSEaisipreferably used. In
roduced by a comon genpetic.engj neerin chnj que. In
anothr pEbagiigs’, Eemaeiy arlabls SEadERAIERRR S'Ee%}ée gV oyhasfgpn corrected
. that is th m no, aci d _at htion 125 of t.he '
using A prbefarol®). QAR Arldler’he NRSCSs Nt Clisch P T e preferred
GRS | ' i @Ptaﬂé' "H%‘Eﬁ%%?&k.&l dpl ed as such
embopreseg{eqiloﬁgael tli;isglr‘;i a:?psa(r)éng?e er£! y i ncludes g%"an@%fgnﬁ a5 e
normak glzﬂnée CR4R BELnplé, Wlieh B ADadiivitp H plasn@Ck 86%adt miasd thit@RSratio of the
19 to 132 of the am no acid sequence as shown in SEQ
AT activity ihlfhe plasmainaithe AT etivity e the fafdrdraertibnaimoanal ldsma is 5086
in the present invention is not particularly limted,
as In ayder ta sfectively deat and/priprovedlee symriptommseas iR Cothg plasma AT activity of
consisting of am.no acids at,  positions 19 to 132 o

DIC Wtsaﬁ{m@laﬁi&ﬂaﬂ&@aﬁ% alopg asihs s rlwn?%h| @lmpeahraitft)ét,he plasma
A acli s BTRRIR 7 maRRP 80 B e Bt bl 4%6 o s,

. a a
pacticfiif iSRRG o PRI/ e O 0t bl hand,the lower
limit dffiltd plakenPAD SRIViLH & nct PRELSEA BmAdd, 8s RRE UER GCaquNS op highét than the
of am no acids at positions 19 to 132 or at positions
detectibd lingit B ZheOiforehietichiet HocangtidleQattART € Iak, &rasample, BED or more,
IDNO 1 or 3, and a peptide consisting of a
preferitdyrd 0%g ot snore Bnora t e ferably s i emaeoref firther prfefarablye 3000 thore, and
. sequence_and having at |east thronbonodulin activity.
particylarlypreferably 256mer moten g Tddnsintgpdderationdhes AL eetivify of the patient group
i am no, acids at positions 19 to 132 of the am no acid
in Testampls eofgfae?‘ﬂ'aﬁﬁwogé% Prefjapit 9? the plgsma yity is most preferably
o ferable. Mdreover, in another nore preferred
30/602#%5% ment, there can also be applied a peptide
co HVRhRIOHS Vi [
S predend VRO HE L, B WB TBOUERPE ahllor bitfrovement of
dissenilfged in@iasckthr tOaghBBioR EorfprisRgthroh®BSodulintas ad detive t, which is
am no acid sequence as shown in SEQID NO 1 or and
adminfsterddnty patientsesafferidghfranitendideminated dttavasictidr cdapulationt afier their plasma
. enbodi ment, the thronbonodulin used in the present
antithroppin-activity Iias deen measyred.c o typecef therageni fovtharapyl andéeimprayement of
. consjsting of amng acids at positions 19 to 480 of
dlssentlﬂaéefialm‘@s‘a%qr&oa@@&% AEthe present gysntion ispet particijesly Hmitgd, @s long as

v A B L8 A e
sS40 AL 0 095 0000 oS i
coaguRBGYRat 8 adeiRstel A patients KFerfiF e the AlsSeriRALERGSvascular coagulation,

consi sting of am no acids at positions 19 to 480 of
whent the afeasierie nintith@ebiA MhdtivitCisd less eagN68%AaS Th@y\adofinistration of
SEQ ID NO 5 may be honol ogously nmutated, as |ong as
thrombomdwhubin atot patient cufferingnfrom tlissenzioated, antravascokar poagudition Gafter their
.. caused by thronbin, namely, thronmbonpdulin activity. o
antithrombin actlv1¥y 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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In the am no acid sequence as shown in SEQ ID NO 7,
Val that is the amno acid at position 473 of the
am no acid sequence as shown in SEQ ID NO 5 has been
substituted with Ala. The thronmbonodulin used in the
present invention also preferably includes an am no
aci d sequence consisting of am no acids at positions
19 to 480 of the am no acid sequence as shown in SEQ
DIC of the prSent invemtiansto patients havingdéw tATeactivityotbidias dedni decigased due to liver
. in the present invention is not particularly K limted,
discasgssushhasheoniq Livepfgure qrostopgrative capditioghsndogls seyeEdpizatinus disease, ete.,
consi st i of, am nq .agi ds at, positions, 19 to 80 of .
¢ hife frombbrindn i df & i BitFruph BaEbseR KoRien 16 e aption to ()
selectifly Br W Ph-SH0H ST} £ oS BE4ERASE br blfin ¢ pused by the thrombin
In addRtfoR! i SSrSRABRMES thaprbdRft thioHRHEIRInERIIR fhveV(BS Yetion to extend the
Preferred exanpl es ‘of the present thronbonodul1n
coagulafic Uele B Reghbid ndee4) adtioh Go Glipptesseiel et CapafdgationNGhused by
of am no acids at positions 19 to 480 or at positions
thromtiiid. t Such@ttiamfof thrbrabamodulin atiy de sefeulic es theonstoowadulimacBEty.

IDNO 5 or 7, and a_peptide consisting of a .
hof pus drgmbpraedulingrtdethondenmstulinprefsrablydise Heiagtieng in (1) and (2)

sequence an avi at .| easf.  thronbonodulin activity.
above,£n MP@%@H&@#@&W@W&@% VEonsi sting of
anm ids_ at itions. 19.t0 480 of e amno . acid .
2 s Rl Bhmflf e BB it i slsed POREMR iy levelof

th e i
o 2o AR the B SEproPin prh BSfenl0 Gl PEELLIRH can casly

be corfieied B¢ appllyisy the teOfethediisardesttib&tin BANMERHSS of kndWiEpublications
am no aci d sequence consisting of am no aclds at

includingIP tPatenisPubficdtion 4R Okady Nat64g624 D tAl (1689). 1¥iokrsovéBthe aftidnnte extent the
am no acid sequence as shown in SEQID NO 5 or 7 and

coagulatiri tige gaused by thromhbincoritheractionito supprésy itheyplatelet aggregatiore caused by
enbodi ment, the thronmbonmpdulin used in the present

thrombig ganalsade 9 Abibe sameghoNe BENGERE ani no aci d sequence

R T M VORI o AN
_ TN )
ong ok YPfes o BB ARERAAY” ARIBEbAY Lot B SHRIGRAT s proterd
exampr4 QR tRSoRBIIRPo %L sARSI BRGRbERRRiS i £ Ui vl th Water RGHAS distilled
at positions 19 to 515 of the am no acid sequence as

water 94edVibr Infectib{ih he\iBserite of AGuMIRR sucCaITIRO[ OB DAEor polidocanol, and
consisting of amno acids at positions 19 to 515 of

generalj exrreuind rtberaetiab range nati amoaraqind of Semgénic er avrs bowd mgiml. or more;
SEQ 1D NO 9 may be honol ogously nutated, as |ong as
prefergbly hamg/ad; erapore or hmeind e mere; mer ipreierally 20 mgfmb pemare25 mg/ml

01.mocausgﬁd gQ%Lthrorr‘pi n, nanely, t%%‘ﬁn‘gﬁrm ulin actiiri&t ¥’\9I n

T 4 Q&P&%aﬁﬂ@%@&pﬁ y PHIRES; iy somg gases, such
lblé%ﬁ} ﬂo?ntdh '.nol 1d_at osition 73g/§éLthe ani N80 me/ml.

solubld tionctofin B8 By 2R bR g bpRE: 180 ol or

more. S WP&dkd M%ﬁ@grlﬁ'ﬂ&gmﬂl?\ghetﬁé}%]g '(ielpg %@%ﬂg&oﬁm el @issolved in

present invenhtion also pre es an am no

water, aftrdit BR2ObESA ARsol 6N vedtdr e Hat? 1 HikeRd B ndkedRe itnhiARtely under
19 to 515 of the am no acid sequence as shown in SEQ

white light aN@ podifion dfillimiddtion of ppprotinatety 10000 fip esmedple) nifukedater looks
in the present invention is not particularly

clear and does not contain insoluble substances to such an extent that they are clearly observed, it can

be a clear indicator for the soluble thrombomodulin that has been dissolved in the water. It is also

possible o confirm it by filtrating the water and examining the presence or absence of residue.

The thrombomodulin used in the present invention preferably comprises an amino acid
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limted, as long as it has, at |east, an am no acid
sequence consisting of amno acids at positions 19 to
515 of the am no acid sequence as shown in SEQ I D NO:
9 or 11, or peptide sequence having a honol ogous

mut ati on sequence of the aforenentioned sequence and
havi ng at | east thronmbonodulin activity. Mre
preferred exanples of the present thronmbonodulin

sequenggtonding of epinockeidssh pesitianad 9de 132 obtbe aminoescihieanence ﬁfégShOWH in
SEQ ﬁbl\%in no a [ ds at sr tio Seoér_agL %81’5“%’39@6%&’(‘?' tion sctlvuy of

e i ”ﬂrg“'d SRR PR
‘EHA\/Vang t Ie st tgé ]%%Srmg]g%ll%r?e%g ?‘&ﬁg“"é%ﬂ pep? "3%“0 acids at

positiéiRNSH &t 132%he AmBRALED SRUERRSsShbRE 1915 (N@Cl dsThatamino acid
positions 19 to 516, at positions 19 to 515,

sequefi@Sednsistig 47 atinoSdiids #rpasitiopn$P tto ABS df the @b&ﬂeﬁde@cfribbdi] exmino acid
am no acid sequence as shown in SEQID NO 9 is

sequepcsras sharTein ISEQIENSY & iy be natugally ior argficially miratedsas long as it has action
thereof is_also a preferred exanple. Noreover,

to proaw&th%mwm of progein (- qara@riéw tlargmey %%W’rlé ﬁhrombwera@ﬂm@athww That

s to i T PR B0 ien OB §°”‘°"S“”%rn signg 5910, 2y comprise

substloR WAL idichof B of BN idCachas o et B o acid
sequeﬁi!%‘%‘é@hd\ﬁl mERQ ﬁ) NG: 111 Théadkephble fev&ll'lﬁrnﬁﬁiuohgts fi’ét %&u@u]arly limited,

preferred exanpl e of the thronbonodulin of
as longr Bthd bfordveitibhed amifo rahh%queﬁcdomt ﬂhﬂﬂnbbﬁimﬁuli{ acnmtsaf "Fhe mutated
honmol ogous nutation sequence thereof and having at
amind agastequdnce odnsisip b fiamiseadidsi a positionall g ¢o B3PoifHisr amino ac1d sequence as
preferred exanple of the present thronbonodulin.

Showrp@p‘iEQr & h¥i Irshowys h@mlloeg@ﬁ@rmplpoﬂ% eneree eret'egat%:s 70% or more,
more RS e 6 B DUT: BT U B, e/éoran%égq%?qf ety S5% or more,
ot oGRS Thi umwr e
Sequeﬁ'rrc%r e prrrédfe{ra; l?di‘ﬂ%l@gog} Q.'e? &{ o ;H e%()crn%?%r a suCh a mutated

amino RidRbqRAtd\Qnde leﬂ;ﬁ &%ﬁ@nc@rcgeﬂetﬁ%ﬁgﬁ&@ﬁg w‘chﬁla&

target peptide. %e acceptyabl e level of nutatron is
noin flerdnifiel laeid|sgquehéanas shdywnain SRPIDASO!L BieValafutiisl éhehasino acid at
t hrombonodul in activity. The nutated peptide shows

positinolA9] af glye amifo adid sequeroess shoveDlnTHQ MHINE: 1has besnasvbspitgbavith Ala.
or npore m)re preferabl Yy 8Q0% or nore, further

The thspraberpagyfiy usssh meﬁeetmww dlsp arref@g;abbr Brladesan,amino acid sequence

cm%rafe&“d@ﬁ"@%%r&; oY 19 1Ok B gtnep i euenti pf B in SEQ ID

NO: 30t her preferred exanpl es of the thronbonDdulln used in
the present invention include a peptide consisting of
a frﬁﬁlsu %@pé D6 ek RRboddtllif SSId0MERE pRSert NNVMALI6A! 1555& particularly

a peptide consisting of a sequence (27

lnmte@m; Mgwitﬁai asleaidt) @6 Imi® abidGduehdt coléiktink oBan&acﬂﬁlﬁk pasitions 19 to
pepti de consisting of a sequence (236 am no acid

132 of ¢lwi aluime)acisseghawe as sh&EQin SERAD &O:whioc B, ar e homologous mutation
described in JP Patent Publijcation (Kokai) No. 64-6219 .
sequegcegrfothe Aforqrnempwsbsqqﬂeltcnemdﬂt cﬂﬁ‘mﬁ’éﬂ&Lﬁlll & d@piide gequence having

i nvent not i.cul arl 1ted, ..as .
throm %@f"ﬁg wwasi’e?erreé QhitoPraRep %&@m include a peptide
consmﬁ.ﬁ%gf & ée &mas1 g o a(I:rlurqos adids & Bgslléolng 18 tolfa32 or 5’02311:1%;13 17t0 132 of

the amino acid sequence as shown in SEQ ID NO: 1 or 3, and a peptide consisting of a homologous
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am no acid sequence as shown in SEQID NO 1_or 3. —_
Anmong ot hers, a peptide having at |least an amno acid
sequence consisting of am no acids at positions 19 to
480 of the ami no acid sequence as shown in SEQ I D NO
5 o0r 7 is preferable, and a peptide having at |east an
am no acid sequence consisting of am no acids at
positions 19 to 515 of the ami no acid sequence as
mutatiph Soguende SHE afrempidioned gequante aed haying ap least dratpbemodilin activity. A
.Jjoore preferred exanpl e of the peptide having at |east .
peptidg copsisting of g sequencs FOBHRIE ©5 ATINgtacKy abposm?pﬁbg e} Feofghe amino acid

0si tions. 5.0f .t he am no aci equence
sequefiE e T ingEg Rk 863 i1 haf Trdlabls . VPRE o andbsr pre prferred
| 4
embofneft, HRHIEH o tRUBITA L Woflle EBSH {Honlo RS k8 sequence of
the anin®aci® hshski 1 i it ' hékiti
e SR Ot el el PO 39 107 P ibiions 1710 132.0f
the arfingiasidWequenbd aé e IOSEQ UDNNPeRtdrdeend BAigo&tNeast thrombomodulin
consisting of a sequence consisting of am no acids at
activiyosi tions 19 to 516, at positions 19 to 515, at
positions 17 to 516, or at positions 17 to 515 of the
armith @nethar erahadinagss cthe shrombamofyinsesed | im tipresent gnvention preferably
al so a preferred exanple of the thronbanodulin of the . .
compies 87 PP Atic 1p9UGRES SPRATIG OF R0 aFid HposiPeisd Sum et amino acid

sequeffiet Hidton hARAIND RS, s o SR PSRt ot fin s sbodiment

. b i t . .
o PR, L ol O B0 40y 3o ani
acids &dsifioRy BY R48Y of &R dmifi hcitl editfce asIhdwn MPSEQMEINOL 5€ The amino

m xing rati o between a peptide that term nates at
acid sppeide @nsiftify affantileacids stepositionsdl B RE8ONfeha afofdntentioned amino acid

SEQID NO, 9 or 11 and a peptide that term nates at
sequensg s tshewn 81 BEQJD NO: 5 184y be borpglogousiy) mutated, asrleigoasaiblhgs action to

75 : 25) to (85 : 15). The mxing ratio of such .
Pmm(’é?efg‘? Aelvationg! ptein Grcatsed y Byombiagmmsty, fsambnmodulin pefivity,

be, npt ed .t hat. .t he sequence consi.Sti of am no.agids . .

o h Bk it 8 s R B wp g S AiCh. P U B Bl acid a
posifct0PDY . kit bt Rk 30 BASTANRSE PR 1BE BHE gt with Al
The thrdtbcbiddiin 86kidn BRPARBASRALGTAW prk i

that the sequencgﬂ%onsisti ng of a%raﬁgqlggl S atm(:}mndai{‘]:gisequence
consistins of amins adibs htopeditidno19 tUB0RET the arbito e RIBRGRNEES afshown in SEQ ID

shown in SEQ ID NO 5 corresponds to the sequence

NO:7consisting of amino acids at positions 19 to 480 of

the amino acid sequence as shown in SEQ ID NO 9. _
Futhuse the typee of the fhrastbomendulins nsedgn dhe prepend invghidnn istnot particularly

. .. posjtions, 19 to 132 of the am no acid sequence_as ..
timite 3% o % et Q35 aring i SRR ORISR Bt H8igH At positions 19 1o
Si.St i ng 40 1.0 ids. a it{ans 367 to 480 of .
480 of B b, 18 e RRE s MWL SEQIDND: 3y Tt Pomtoagpgmutaion
uerel @f SB dORG entiSiRASeatd b MBrAC! ! i
e g e RS efbend @ bR et ol o BEBICK! ince having
thrombdihodtith adtivi9! I BIEREBE exirpld6f B GHEBREthFoibvhkliD ifefude a peptide
~amno acids at positions 19 to 480 of the amino acid
consissugpfearsequeas: cinsising of afbig dcids M positibns B tol 480 for af gositions 1eto 480 of
sequences each consi sti g{g of am no acids at positions
the amino agidisgqusnce asessheyh iSEQ & NQserdin ensha peptidheomsisting @aomologous
JUDNOs: 1, 3, 5, 7,09, and 11 are all identical to one
mutation seqpence 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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As described bel ow, the thronmbonodulin used in the

present invention can be obtained fromtransfornant

cells that are prepared by incorporating DNA encodi ng

the peptide having the amno acid sequence as shown

in SEQIDNG 1, 3, 5 7, 9, 11, etc. (specifically,

the nucl eotide sequence as shown in SEQID 2, 4, 6,

8, 10, 12, etc., respectively) into a vector and then
preferpd erboditsdngcthémganalbst beeippBedin peptide econsisting rof al komadogous mutation

only necessary that such peptides have the .
sequepgecif dacammine AEd seguenes carsiing ebaraine agids atgositionssl 9 te 48Q,grat positions

chai y_he or. may not be added,_Addition_of sugar.
17 1o fil §F 8 0o ARG o5 Shitiit SHQ 1 N O Thaid fiing at least
throm96R85115G i neering techniques, the type of such a

sugar chain: a position to which a sugar chain is

adged, ARG %Mﬁﬁlm@%ﬁ%&%dﬁgnﬁg 5 mgerﬂgst@l% MPerftidn preferably

the type of host cell used, ey are no
include i hrithbatid)seduefite @@sistigerfRinid 4itisROSositiods 19to SISCHT tie amino acid
sugar chain and the type thereof are described in JP
sequefRetas shoviRuin SECRID WO: 9.KoKa typeNsf. thelgres8rtitB@fhboid8dn iA thi embodiment
. the case of the thronbonodulin of the present o i
is notjpasfiswasly kmniteds es longras i ggraiprise spah aveamineacidi shguence censisting of amino

sane, posi ti t hose described in the

) i on _as .
acids B FIGERI i Gl B2 60 SCRETFAIPHB PERLP NpP@.  The amino
. thod far.obtajining.the thro in.of .the . . .
acid IR omByR Q1 4sing Bt RAiPRLLY oS e pforientioned emino acid

) . r' . .
seauel R EERh B0 EQTE) NO: 2308, B holoBhitl Ml 1B5E B i has acton to
promdié theattivaBsHETeteih (Plauseddy tRB8mYBCRandly, iFbrhBsRbdn adtivity.

nucl eoti de sequence encodi ng the amno acid sequence
cofs thetaniigo efid sequende @&cshdendh SEQEID INOtsI 1] ValothitSis aie o acid at
_.aforenmentioned am no acid sequence as shown in SEQ ID
positioyCH73%0f the amivd acid seipesneqe shven inrSHY I YQ: Pehaa beancubstituted with Ala.
sequence consjisting of amno acids at positions 1 to
The thrgmbemedydin yscs in fheresspidavenkiom alsqpreferabbrinelydes aagminpgagid sequence

cons o e e 8551 P SRS S5EE B B i s

NO: 1Bl @sm nogen activator can be wused (International
ubl i cation W0O88/9811, and JP Patent Publication
oSl e b AR ey D058 AR R iy
limited, € loigias it hi, ef1e4s6 Bh ¥midpRLideequRnéRohsing\Wh ififho @BidP 4l poSiions 19 to
i ncorporating the DNA sequence encodi ng
515 of theaminmeaid séquencetas showe ot BEQ IRNOnBroe 1 @fpeptidd sequente having a
an expression vector capable of expressing in aninal )
homolegpysqnutation seqnencs of theqdremprgionebseqeance and having ahleash $iwembomodulin
i on vector DNA nol ec

activilgz.ﬁl | of@%fglggf%@gé race) Fﬁrege%ﬂg% I So@gaggh@g,a pgpt%lc{eeconsisﬁng ofa
oSG BN o R TR . B R pons 170

516, op i %&iﬂ%ﬂs 1 Y85 ofFhe éﬁhﬁ‘aaats&{ue UISRGSEn fn"éE% IDNO:9or1l,and a
arep in

transcription termnation, ication ori
peptids SERRARE of & AsnOlbEGs mutation3BRIcAS SifthPatbichlcRfidRE s&{;u!eﬁ@' and having
cell expression vector include: pSV2-X reported by R
at leasCthrémbdrmgiutin aetivitgl . A [pEjptitle. cohdidting of\a seljuefngi consikting Af amino acids at
.. 78.2072 (1981)], and pBP69T (69-6) reported by P. M
positigus P dy S1état positicnd P e 815, iah petiopsdl dey$16, b0 3t pBBidps 17 to 515 of the
. Academ c Press (1983)]. Exanples_of host cells that, )
aminoagil segueneees shawp in §EQIIPINC, P issprstirulasly rreferablen clinaddition, a mixture

theret:)g:{g;I a?s%saepreferred 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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hanster ovary (CHO cells, COS-1 cells, COS-7 cells,
VERO (ATCC CCL-81) cells, BHK cells, canine
ki dney-derived MDCK cells, and hanster AV-12-664
cells. In addition, exanples of such host cells
derived from human cells include HeLa cells, W38
cells, and human 293 cells. O these 31 cells, CHO
cells are extrenely common and preferable. Arong CHO
516, at @btisons I9FR- 3E0atcpdsitonsl  to b6, eorpat gositiens| 1. tol Hil Saof the amino acid
geneti c engi neering process or a peptide production

sequetise Fesbawn ip SESLIYANPs s sherxtus thesedhisralion aredered expraple of the
thromriehiie of e a?@grﬁ?%@%%%iéﬁéfm‘ip% A Ao agoR putation
e 55 RIS U B 5, S PIRE BT cxampc o

the présER WBINBaLLRMnt €Chni que has been cl oned. Exanpl es of
°p psrogggﬂlnng t(ﬁirﬁgnbonodul in by such a genetic

r eﬁqﬁﬁﬁdﬁiamg alheABgaBaNENch SeqRMcelis 2§ HaSAbd abbid. t 36¢h a peptide
a nethod for purifying thronbonodulin to obtain a
havingoa hofblegoysrmatatinn deqsened also hekxeks poptide fhhPrias tcemprise a substitution,
_Publication (Kokai) Nos. 64-6219 (1989) A, 2-255699
deletiqn] orggiylitian oforel@ 0ge, (nkagly) ong or raulnle 28¢ prefaahly sexerabier example, 1
7-155176 (1995) A, and _J. Biagl. Chem, é%ﬁl) . s
to 20, prsezably) bigsk). metrausterably A e 5 and pattigulagy greferablih g aminoacids in the

v G RSB PR SRR R R B oo

it e 5 RIS A SRR EREAS e o 0 The LobpEEHOR pomoloay

of, fo d, G0VRof Blote, Krekdalsty "70b4 oPhord, Aldre pred&aifty 09N oMNrore, further
67283) conprising a plasmd pSV2TMI2 cont ai ni ng DNA

prefersbe 00ko @ nidhs phitikhlad yeprgfemblyt $5% obmioted tid Most Preférably 98% or more, at
(Escherichia coli DH5/pSV2TM J2) (FERM BP-5570),

the amuireaced sequdnee lewdl ovithrikatargetedtidst r ai n has been
re-deposited with the fornmer Natiagnal Institute of

Bi Msesavere ethamprefemedygrampdesnd dhesyomhomodalin psd tin Mgt nresssl invention
i by S i B S EHRLR w By R A 1.0
periafBRERr f ARhEY (2 AP FiA AR YD 20 8. and o
peptid® "c&fs%%% bRy %h&gﬁi(%ﬁ}‘axﬁg? ﬁgﬁ?ﬁsgcﬁf%?%%x sﬁowﬂ‘ﬁl%’ﬂil% %g'?@:i @ which are

engl neering tec encodi

described ih TP Paér: Publivaee@BRAYNo 6406218 (1989yAmat eri al . The
t hronmbonodul in used in the present 1 nvention may be
pr €batypelofthie thrambonsniulio nseld liyy the lpresemt inventiomds oot particelatip imited, as
equi val ent thereto. For exanple, the present
long ag fihenddeasican smine agid srguense eprsisting of amine e¢idy af pesitions iPe 132 of the
af orenent | onﬁd nmet hod of Yamanpto et al. [JP Pa{%z{gt_
ving at least an

aminopagigh seqiepeeos shpwe kb le N@al e o Amenecuesrs. agept
anin S0 1556055 b RSP A S Rl s o

hr R 4 b ' . b .
Shom{e]!r;}gl neeri ng %gr ggsﬁgﬁ%}et ﬁ}df#%@%enco@# %Iglg%ﬂgﬁ am r?oalcld sequienice
consisig 6f ARAY ABAE aBSosHBAYY 1075 13562 thPamiNe ac seljtine® ¥24HMA in SEQ ID
and it may be further nodified, as necessary. For such
NO: 9vedi fis madeipisferable.C 0l @ivre prefeprdd Bghnighkeofhe peptide hakigy at least an amino
. position 473 of the am no acid sequence as shown in
acid segEEhce Ponidting of gmine biidutaositionst196o Al bftbe ardmoatid sequence as shown
. osition 1418) is subjected to site-directed . .
mSE)(Sg'{)g{?jﬁ@g il b isageptideicapsistigg 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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32 the met hod described in Method in Enzynol ogy, 100:
468 (1983), Academi c Press, so as to obtain DNA
encodi ng the am no acid sequence as shown in SEQ ID
NO 11 (which specifically consists of the nucleotide
sequence as shown in SEQ ID NO 12), for exanple.
Usi ng synthetic DNA used for nutation that has the
nucl eoti de sequence as shown in SEQ ID NO 13, the
each cnusistiog of alseqierst couisting ofiamidoeld@dset pGBEQns [P G160 pmi@orisd9 to 515,
converted to the nucleotide C so as, to obtai n nutate
at posipings 17tg 516,0% atrpesisionsTiido Shief the apiie agidsrgience as shown in SEQ ID NO:

9or 1 85y B PEEEL mg o RS ARSI e BBt MR o1 | 4

ar B R ﬁ%@%“} oSRRERRLS Bfinind el bRk o Bl tat sars
ﬂ(ﬁiﬁ@ﬂﬁ? B dnfing u@ﬁ&dié%ﬁ&kgﬁ o8RG B NO! § bf ?1 a:hd a peptide that

sol ution by purl y| ng it according to a known net

starts fism pbsiiceOl 9ahavsTis (30 : 76) 1o (38F: S0} RhEprefepiblyt (38 : 65) to (45 ; [SNA

af orenenti oned host cells be transfected with t

( SERQrdoRerNBe rﬂlﬁl)lgeaumd&t\mntafpepmm that tammhtessaﬁgmmnmélés)f the amino
shown in SEQ ID NO 9. A nethod for tﬁﬁOdUCI ng the

acid sqqm@nmsimm mlsE@sIéhNow phtl andrapsptide thapyaminates at position 516 is (70 :

m ted af orenent j oned met hod. For exanpl e,
30) tog%)cﬂoi ﬁP‘i)Pl‘ﬁéF?g’&m’"? A2aBS5dkxt ract ed and purified

ot Lhe ol e s ;?ﬂl?l'ﬁe%ﬁ@vc%v é%;%%xgﬁ%yraaceﬁbo%ng%u i ed
?ut | ob:]ég)?eﬁ Hat éj%.'q{sl%dzésf) i CgB Hinjnld acils Glipdsttiofis 19 to 132 of the
otandos@E&ﬁBéjéH dhBwHBY SEO IHNDN§ coRéiPbRE!S ﬂlets\@/%&n&% ERNiSEHE of amino

treatnment using protease, as necessary en the

acids 4t positibrerAsd ub 480 of the Afiny skbsiudnoy anihiodn ih SEQY BINCed, ind that the
the aforenentioned cell culture nethod, there may be

sequersg sossisting pfamine abids et pasitiahs AhtodB0aafitbe frainomeid sequence as shown in
diversified as a _result of posttranslatjonal

SEQ IR0t ﬁmsawdéﬁo e seqience qopsisting phamino acils ahpesitiony 4 és480 of the

m@@e%%iz'e%#?%@ BRI NO e cases. ' addition
L Rl ﬁ%g%’%gnus%ﬁﬁfﬁf%ﬁh g ﬁ##n;%%%”é?ﬁ& %Wﬁ%e amino acid
sequerﬁ:@sdbtsh&% ;fgsseuﬁﬂmb% &g@yﬁﬁaﬁ% R s gqﬁeg pOS|t 8€iufino acids at

i's preferable tha am no aci n 17 or

posmolaQ 36RO oft the afidoeicid S8dBenck las sSoWPIeSTD D@D K ahd @e sequence
the am no acid at position 19 becone the N-t er mi nus.

consistifiy efansing atids atrmksitions [ ®f 480r efdhecarhind ianirsequehtxecasastiown in SEQ ID
acid at_position 17 may becone the N-termnus. Wth

NO: 7 comgesponds do tha sequenne eprsifting ptamine agids a peditioms 19 to 480 of the amino acid
dlverS|f|c§é etc., the sane holds true for SEQ ID

SequerneAs Shpwnn, @iﬁlﬁgél when the t hr onbonodul i n of the

STt iEen ek GRE ot Bl b M 8 of e aming

acid seet. resu {éﬁ&wﬁﬁﬁ‘%ﬂ& ggNtﬁ)ﬁg?ﬁl gb;g%gdrﬁtﬁé?%%éhan e or(gﬁ%g?tyﬁ/er
PeRt deRribid Bilew,aRt BRomBein@filifl 15&PindiHE phR¥nt BveREGHbEESE obtained

in some cases. That is, there may be Cases where the

from teamsionmamt icellsathat 490 prepired bd IcopReming DNAenfodirgy thi Puptide having the
oand it is further am dated, so that the C-termi nal
amino gagidresquencel 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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can be nodified. As a result, a peptide wth

diversified NNtermnal amno acid and C-term na

amno acid, or a mxture thereof, may be produced. The

amno acid at position 515 nay preferably becone the

C-term nus. Moreover, in another preferred enbodi nment,

the am no acid at position 516 nay becone the

Ctermnus. Wth regard to the aforenenti oned
Thus, mowigdri chaini roay, beliow mag inbt baeddsd, Additon of heugsa shaindd et particularly
. . true for DNA having, the nucl eoti de sequence as shown ..
limited.,, Inrdslifipy, fcgenetic enginsering tephnisist thei P s btiges chajgea position to

ot GRS, TR0 BN 55 B S5 Bttt e,

o . ‘e o . nel e .

and RS bR 58, OB TRR00 S S0 syl i and e e

thereo? AR dedtribBP i 1P TR ﬁ%ﬁ%@ioﬁj(ﬁokﬁLNQ.oﬁ!-jéﬂ991?(19@’9) A0 B case of the
or at positions 17 to 515 of the am no acld sequence

thromBSm&dONGS the pieéat (rVeiian, Be sdNgxdugar chgih aldy®a added to the same position as
purification of thronmbonodulin fromthe thus obtained

those dasbrihedén the afieemertiandd mblicatibb.ur As qescrthed daterathe nethod iferiobthining the
out a known nethod [edited by Takeichi Horio,

thromiremedikin SHi the preasers dnveption songt lickited tPEepelitsengineering. In the case of
. Experi nent al thods, for Proteins and, Enzynes)]. or

Obtamgseafﬁs pEsent ﬁﬂpggwpgcf@wavm el UREIE BB 1 Signal Sequence tht
chrqmatogranhy._or .i exchange chropatogr aphy _which . .

can b el 1B IR 5 Bl SRR DeRiaE TR BB sl Ronsisiog of

. C | . ]]:)

eminCRids o posifths 10118 oF th HElek BT e RANHD R ielincl o Hifin SEQ

NO: 9, 'i"RRI¢dHAS Gequanct &itb@ifP AR SitntroNaci Bie copsiSifrRr 64ino acids at
exanple is aifinity chromatography utilizing specific

positicik flitai16 yf thie taforérhé¢rmivixaivntind adid seqberet as slethvnein SHQY BXNGE 9, and other
an adsorbent used herein include thronbin that is a_

known $igrah sequéncesisushias the dighilrsequenet of athumanitisswe glastninogen activator can be
anti body. As_such_an anti bod an anti body of .

used (Ihtrs@ﬁwm%gublmﬂ%&’om%llayﬁ & Patente PEblisation, (Kekai,No. 11-341990

1999 cognhi zes appropri ate epitopes can be used. For

( )anpl e, those described in JP Patent Publication

PR oA ok B Bl e, o

fer§B1F - appfidll € méRA, WRliEE TcofpRER! BorbBialin hdI TINA i

pre fift%pgti on chronat ogragﬁgﬂsand ul tHPafi [Tration, \SI\%qlu%nﬁe encoding

thrombiérnddulif irith @ veEtbe antl MbreSireferablly ihith faf eRere® bl viettor capable of expressing
Further, other exanples include hydrophobic

in animhlr ezity tand) thep igtradieing theiviectoemtd the hbgt deltsp h Shéhcarbexrpeession vector is a
between a chromato ;{gﬁhi c carrier, on which a . .

DNA medecylehtbai i cgm@medgw lscRrampigrrseduencee d sequsace fog adding a ribosome

. . hydrophqhi jon of thropgbonodul.in. Furtherpore, . .

binding,4iF & yﬁ%&& § @%w@%ﬁ 3 PERIGIR 0, be ERPressess gy plisipg signal, a
.chromat ogr aphy. Such a.techpnique is.descri.bed in JP

termirfiy SHOSBE, TP Fep BB Ges ferirtog & PRl 61 ylleries, and others.

ExampIff o S RI-E1 eGP &Y TRARRIGVEDR: il VR RAb BFR. EMulligan
et al. PRICENEE A HERRNU 9.9, 78 2078 ﬁ?g‘;?ﬁ a8 PBROIT {69%) képofed by P.IN. Howley

desirable to 34 purify t onodul in until "the

et al, [Metholds i Fxhzyedodegdyr 110387 AcalemivRregsr(€983)Jabl y SDS- PAGE,
can be obtained in the formof a single band, or
unEkamplescof laastiells thet cge be fusdd inamrodustipiPoCsush peptidss dnelude Chinese
phase HPLC of the isolated and purified product can

hamstgreovgpt EitHaucalln ¢RS-1rasHim(dpS-4 calis JIERQ EARCC (EdaB Bsslls, B3HK cells,
cnin g PR EVAEOE i, s YT oIS, o8 b e of such
host cHIARHRATRIN hirRarPUIY jnibB PreL bells W' cell i fidthon 3 cells.  Ofthese

a single
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A specific exanple of the purification nethod applied
in the present invention is a purification nethod
usi ng thronmbonodulin activity as an indicator. For
exanple, there is applied a purification nethod [ Gom
K. et al., Blood, 75: 1396-1399 (1990)], which
conprises: roughly purifying a culture supernatant or
a culture product with an ion exchange col um
cells, CHEqsHa ais sutrgragly corrmonandprefrableer AandngddHO eellsh BIAFRgCHO cells are
t hr onponodul in activity; then mainly purifying it with
more pRICE0IS nj ty  col urm that is a DI P-thronbi n-agar ose

o PO BASARL B  STEk ARLGR8) i s s
Exh i e BTSS0S B GRSy s

An adelilidtd kR RystSR BS bt el PERD AchdHIRRERAME diordnd@fibhdhost cells. A
fraction aS a pure product. An exanple of the

thrombdthedulia etk bied iA Qt devieticyret@aisinaidn acchniade ad Beenictoned. Examples of
activity of pronoting the activation of protein C

producing shwribermptulonby rsuch\reo géretic peefiehinaidn tpamique datve deen disclosed.
method will be descri bed bel ow A suitable ion exchange

Furthgr.casmgthpd, for yrifiereg thsamsbomadnlie tacelrin ainypfiedproduct has also been known

o P BRI e 5L g BUSLIASALAE 21050 o0 .
551088, fonBft AR EIRS FE B in® RS sss (1559

Acco%iéle ftﬂ,%\jfﬂtngirﬁbg ggﬂ%&s&mgﬂ?%%ﬂtlﬂgp%ggﬁ ﬂ:fﬁé\ir% E| S eIS[int tgg methods

descrivéd iR tife HorheMiohed fepblid, oPbY ivtholPdquivateht ieetodi Foekafhpe, JP Patent
M NaCl, for exanple, so as to obtain thronbonodulin

Publicatiora(Kokai) Noy 646219 (1089)pA didvlotes tRuBsBeyidint ¢ofi Kfl@rstrain DHS (ATCC

exanpl e, a substance having specific affinity with

Accessinn diob 6 RSUPampriine & pesmicpSbRIMIE conningBNA wrcading the fll-length
ffipity chromatography be then carried out

thromparpfablipg oA UREPRrIFHE IK0 D15 Y B LYk B RGP 552, wherein the
aforeitieg, i R SRR S e (i A ol o BiBence and
HumafieliBlogy (e SErHENan) Bl H R B SaBiof R Teghmology

an In defn A dhifstiibive BRbRAHN BAEOhE (Mn:usﬁ?doft E&norrr]ly, Trade and Industry

af orenenti oned roughly purified product is théen

(AISTO)) asg &ldo bbekel 0 Thé dirb@betodlyl cfdiee) prbent WhsktiohOean fherprepared by a
exanpl e. Thereafter, the resultant is eluted wwth a 20

knowmjiéneti¢ engii@eritg tetleique skl Thed)N Aentading the) fudl-lengdth tha@hbemetiulin as a
0.5 mM cal ciumchloride, for exanple, so as to obtain

raw maWtiglhr onbonodul in as a purified product. On the ot her

b LTSVt ity
oA 8 TR e AP BRA tctln can
preparb@® WithGRRfALS td e Afoterb ORI RethBl bf gﬁm&xﬂﬁo%’c%ﬂ []!-ISFP Publication

ephar ose 4 ?t&

allowed to come into contact wth

(KokabjeRb.t 64-6219e AR 9855 8 @R Sthethbd) AbscHBS] R BY Paxeist I@fiBation (Kokai) No.
activated by CNBr, so that the anti-thronbonodulin

3-213988nAC1 9933 Humat isttodyy, iashunaadletied thronibomoBalihgene asayibed-subjected to
Thereafter, a colum filled with a resin wherein the

genetig gRgingenng irhenmvert ititn Iidh gndodingl theaminoadid deqebnbe anshown in SEQ ID
coupl ed to the Sepharose 4FF has previously _been_ |

NO: 9e§1§ exanpple apd lwwea@bﬂmdbﬁﬂ%ﬁw%f 1 e syghamodifigation, a codon

encodf@ HHnb ol o piibind73 {0he SXEMPARH sequence as shown in SEQ ID NO: 9

(particularly, the nucleotide at position 1418) is subjected to site-directed mutagenesis according to
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After adequate washing, the resultant is eluted with a
0.3 M Nad -contai ning 100 mM gl yci ne-HCI 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
the m¢tige deseribiet] ilCethoBiin Sorendesy) 19t 468 (1983), Soadamjc Press.iso@s to obtain
exchanger, which has been equilibrated with a 1

00 nM
DNA gnepding 1epaayingyerid equenseasshoyn ig SRRAPAN Gl lovwhioty SpesEicaly onsists of
ot AN S, s b
a5 5 Sl LG S LPNO0) S Al Y posion

1418 SONEGMHNdLh B)iy bt bt toahd Bitleotilé ENEY as hBtaBXHIRRADNA, for
of a buffer is preferably carried out by gel

examplé.| tration. For exanple, the highly purified product
concentrated by ultrafiltration is changed to a
Sefha thuy prepar8d ONA isLinvorporatedir?é) Forcedampte, €hinedel Hamstee dvary (CHO)
w th a 20 mM phosphate buffer (pH 7.3) containing 50

cells torpbtriacransfameant pells; sSwaheaslisiarg dhenpelgctod@s pPRIepriabhatlby selected cells

R AR BLEERL o odi B o i
s VARl GRSk i o e
aforertibathodt & E@&a%i%%&&%%@ %gﬁﬁ?gm Ncedo) Qr{cB&‘iﬂg the amino acid

can be obtained. I'n order to safety, the Thus

sequerietad isieh i SHD YO N0 S, | ed, Rtk phoduciRg BiehdRibY¥modulin used in the
filtrated using a suitable filter for virus renoval

preserss itvbntivg iFha limitad fobthe {fbeatentidted enethdie d Foradxaiple, such thrgmbomodulin
Thereafter, the product can be concentrated b

may bglextraztad|and putifted alse feone oringe hlooditdthem types of brds fluds, ete.  Otherwise, it
Finally, the product is preferably filtrated wth_an .

may alsoehst gt wpch prreiee fijom E5SucsTpredwaiRES hERtgIIRgalin. a culture solution of

T YO T -

: [ hod, which conprises freezing a sol ution
usmg{mﬁga&é%%egels%'thronbomdul in and, as necessary,

ad@iHeh IRSthrofbmoB@h &b ResehfiRventiors %rbréﬂ'u%&l‘l%t tthﬁ)e(fore?’&nﬁoned cell

sublimating wat er under reduced pressure.

culturginethod), ithdr® a9 bt 0dtes Whee Hea$-0mihhl @fiinb vtill bedbRes diversified as a result
ei ther AT activity in plasma derived fromartery, or

of postifenslaticnal tydificatioh @f pwtaiker i Boe dxdnmenthecamino abids atl positiansAll7, 18, 19,
activity derived fromvein is preferable. However,

or 22 o I} NO: £ raey lesarae theteaminye inpjomerpaseaT Iagddifipy,ghere may also be

cases BRI AGrTAPN PR L plociied ot e RS o2 coud
| AT Livi.ty. Eh f t hod . f .
be confeBRATE pirgeBiih i g Brefpll o R B pfiinn 17 pof besome

e, | . d g .
the N C ﬁr onog eIﬁ fszﬁﬁg%rﬁ%fg%?fg t}s%tgps{% %g@g t')s‘srrlt‘eit g,ggg@p %)%%S%(lgﬁller%e RLliemnnus.
Morecet, ii | dniithBR pRERA drhddirfd,dihe| anAi® Waid &f pR&ionV et @thy become the
factor X. Specifically, a blood sanple is collected

N-terminto aVitH regatd ao kHeexdbremgntionbd moldicativandiaersificstiod] et the same holds
citrate. Thereafter, the blood sanple is rapidly

true for SEQIDINGQGed. t o recover pl asma Subsequently, heparin

is_added to the plasna to forman AT-heparin_conplex, .
anBurghsraors.cwhen, e frpmbemesulip of ithearesgnt 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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factor X is then added to the AT-heparin conplex. The
activated factor X forns an AT-heparin-activated
factor X conpl ex dependi ng on the anount of the
AT-heparin conplex in the sanple, so that it is
i nactivated. After conpletion of the reaction of
formng the aforenentioned conplex, a substrate
. solution is added to the reaction solution, and ‘ .
acid rgsidu¢ may da ipraduecdriplseme easens That issthére maytbetchges whgrsttheamino acid at
..1s then subjected to coJorinmetry, .so as to neasure the )
posmoaélﬁ\heecgm%ft{l@ frterminyg; fchig1s fypher a 8 that thg C-tppamal amino acid
remaining, activated factor actl Vi reflects AT .
can b TR R ki e berEpinei dafiSined N ipbiia fBioh #5h and C-terminal
: BYARAY2 [ ed : i '
amino B O L bR 1R o L B 8 F ety
becon@NA¢ ¥28minBML 8RPedveR i At pRderpdd Hiddirhd: the GRAMOLRId at position
used in the colorinmetry of p-nitroaniline. Further,
516 mhy Becoitleithy @ltérfiingUr WathGegrd® the afdrpratioied pdificatieln diversification,
substances. The daily dose of the agent for therapy
etc., tha sathoholdstuedorldNAthawihg Die@ucleviieissjuencetads ehown in SEQ ID NO: 12,
t hr ombonodul i n_as an active ingredient according to

t héhstheayabamadylie gbtaived by thepforemeptonsil meethind mpwe be gageptide mixture
., and.b wej ght of patients, the degree of, s ons .
with QIR e Pk 9ISk TG eRIE 5ya Mix DL pppdes consising
| jim f.1he amount .of thr ded 4 no i s..prefer s
ofa %c% c%nrswﬁ%%% an o éﬂl{%raé P%S.J‘g‘%? 3&3} H r?g %Pé’aggnﬁel ggg ?%,)ét gosmons 17
f ; r : i .
to 316, 8l BEIORS PLREFTS o 1 affo Ridealciatas s RNEQ BYNEE Y
anmeg! islatibh " SAL P id) of Shidhdbfioainy DY EE Kebt@hed culture
nore, nore preferably 0.01 ng/kg or nore, further
supernataef er aldhye @rodictngphkig: carrietooet, a &nolwip andthoelufeditédyby Takeichi Horio,
referably 0.05 ng/k or nore. The agent is applied
Tanpagﬁblémé(fosq ino i Kol Jikken Hos @asic Hixperimental vlethedsdor Protsins g Enzymes)].
For cxginit 4 BP0 B0 5 SSOTPRATAPapgrapt b s Folses chromatography

e B RFE SSRGS PGl ot Y Bl v v

a charB{ SRR haflfrokBomAalil nhs b SmmeBiDRL i ttchitonlodui!® Another
preferied eéxﬁhﬁfé' % ﬂiﬁw‘icﬁxfoﬁfaﬁ)%mpﬁi‘ GRiliFgE ﬁ@éiﬁc 'Mﬂyeﬁim tth@mbomodulin.
adm nistration’intervals are not limted théreto. On

Preferfell @xamipley offad Adsorbiefit usedh BersidStchafe terombin thatdoaBgand of thrombomodulin
adm nistration, the agent is preferably adm ni stered

and a duembereedulinyantbodgncAs syphranvantikody, tn iastitedy of goembdrhedulio that has
adj ust such admi nistration_ intervals dependi ng on the
approfaigls PERCes O 1eagnizee APPIPPrialy Igpitensy can dyeorsadnp Fov example, those

.0f, .DI C Cco i,sing the th | i actjve, .
descrif i dHF BT Bubbetn Bokaket R- SPasthk P psfrot Riigwion (Cokai
djg,Ré St t I£nt,S C nl e .
Nos. GR% 2 (198D 48 B35 113l BB eyl Ot rgples include gel
filtratiGi! %ﬁ%?ﬁ%ﬁ}aw&'&ﬁﬁlﬁ%‘mn{‘ Wilchaltiof) the MAbGATEEWr3frombomodulin,
adm ni stration, or subcufaneous adm ni strati on.
Furthet, 5 exhriplef ieRas htiroplsbid tirdinhdfraphy Mafluizee tHeai@fiphiobic bond
adm nistration are particularly preferable in that the
betwednl @ ddomatogephit catien on efhidhhehalyepliobic Lromp ek dearethrhabilizzd, and the
| ong period of tine and thus that adm nistration o
hydrophabieperion of gmombomaedulinn gétthemppre,drydroxpapatite mayrhstused as a carrier in

referred enpodi nent, intravenous .. L. .
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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adm nistration is preferably applied. Mreover, ora
adm nistration, intrarectal adm nistration,
i ntranasal adm ni stration, sublingual adm nistration,
and the like are also possible. In the case of
i ntravenous adm ni stration, a nmethod of adm nistering
a desired anount of agent at once or by an
i ntravenous drip admnistration is applied. Such a
purify rthtontbdmotiulad mirtili the eesultg) ofi ethesophetksiarend prefiratdy SNS-BAGE, can be
once is preferable in terns of a short adm nistration

obtaingq {pethe Jpremof # ainglg drd, jos ugtiniha restlsy eliged filteier HRLKeoR fepigrse phase
. et e S SR B Sl ek Necdesso
s, B BOE et o REGER ol U5, SR, e ot P bR band of
substahtB thrmgP&ﬁocRﬂjﬁfo Dlruslit llﬁyﬁ&e%éeryltﬁéﬁtajn %@%F{e'*b%é&]er

preferably 30 seconds of less. The’lower [i t he
t i ABsple&ifip GkaBplet dfChk SfurificAtion inelod labplicd R #kepradhy inkention is a
second or nore, nore preferably 5 seconds or nore,
purificativh thethoédnesingnthmeihoatoliylinlftisiec anmdSndicatoror Bor ekpldpthere is applied a
_.applied by this method is not particularly limted,
purificgiéon method JGomi K ekial.hBloodhd5:al 26390 1(l 98k whids eamprties: roughly
dose. The intravenous drip, admnistration i

purifyige &cultyrp Fepemiianhen a eureapllchwith en i eyphange column Q-Sepharose Fast
Fo S SRRSTR4b) Bl BB SR G 88t s i
colu gl 3 199 lofiElngose oty Ren ARl alodt Sty fo recover
a fracidiChARpEstidRE ddBMbbRoRNRlREAR) Yheh (SHédaEaftly the HoovaRd Sraction; and

preferably 0.5 ng/kg or less, 38 further preferably
then sébjécting thegroncentratsd fragtivnttb @l Alttaion) 66 hetoadbitain Q. tHBmBMs@ulin active
or less, and nost preferably 0.06 ng/kg or less. The
fractioh @g@rpuré piodugtf Ahexsiople gfidhe thagmbanqsiubih ectilifyyused 898n indicator is
.. mg/kg or nore, nore preferably 0.01 ng/kg or nore,
activity (oft promofing: teq Astixation of prgieiy Corcawssdl by dwembin.  Another preferred

oS BeRe  OF 9. TP 1D e
i gt i i A ' ' f 4 .
Bl BB 5] Bl e A3 ot
e PP bl UF T ey S Ui . s

particulirly iréfrréd exaffplo, a (18epHaiRE Fhit Fidw fat hdshRen equilibrated with a 0.02 M
admnistration tine is preferably 10 m nutes or nore,

Tris-HEbbweffep (1 & A bonyaidibg 6118 0 daCbis usat. e Aftlenddeqfiate tashing, the resultant is
preferably 20 m nutes or nore. \Wen the&gﬁresent agent

eluted iwgth g G&eNE Bis-HiGt ouffer (pfe@Apcantdinitg P34y a¥agili fonexanipe, so as to obtain
repayration y be .dissolved in water such as
throm m@&rﬁ&é{&’l’wﬁw-for i njection) or a normal
sal.ilbhe sol ution en | i s,used, and f.ma t hen .
2 Bl b R b i e o S taAfp et may
: ed. f.r t f '
be imBEASACEn of R it BAES Vot iy o8 hlat SR A, prferred

exampRS #elRde a5 DIP-1RERBIn-aghRs@ ol AR 3% afti-tHrSHbénodulin monoclonal
preparation. Specifically, thronmbonodulin in an anount

antibodf etahihVeinfthe chsead!the PIPlicombidrpaied coled, theicoR@tehasi fsreviously
m xed with a suitable amount of known carrier, so as

been equilipratsd with @20 mdyafristHCInbusTer (2671.4) dootainitge 100ymM NaCl and 0.5 mM
effectively admnistered to patients. For exanple

calciurp ghlorids, and;the gfoseraentiongeroughly purified pragluct 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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nmet hyl cel | ul ose or carboxynet hyl cel | ul ose, pH

adj usters such as various types of inorganic salts,

and others are added as additives to thronmbonodulin,

so as to prepare a liquid preparation. [Explanation of

the sequence listing] SEQID NO 1 an am no acid

sequence encoded by the gene used in production of

TVE456 SEQ I D NO 2 a nucl eotide sequence encoding the _
thrombesnadilings ¢ pytifeseproduchs Qi thgrpthien harOin the cagoof the gEbthrombomodulin

y .3 an am no, aci d _sequence encoded by the gepne used
monosﬂon%r @B@Pﬁ?oﬁomwﬁ’%%&ﬁo@% msthady i3 applicd) oS i geample.  An
. aSequence..encodi,ng,th mmpno.acjd s as .sho [
anti-AE Ao mogociBet gl disaliecim 5 MNFCLsohiRipg .1 M Natico3
. ' ' f .
b BT Bty FRAF it Sk SCUBH L PR ORI Tolp Bidaciences)
that h&SHHNREHeRS aGivadl bl ENBEQO that th ntPthRBoldddR méndtlonal antibody is
am no acid sequence encoded by the gene used in
coupl@l adutiei Sephafosd MEFR2M TB&edfet) h Dodighn Sfikednugithe @t irébéh  wherein the
sequence encodi ng the am no acid sequence as shown in
anti-thgsabormrdulidmonogBl lamitkdy had heenagoupled 4w thd Seplpmesa i has previously
encoded by the gene used in_production of TMD123 SE(%
been ¢qyiliheated pith andfcinlvbphosahaie Buffss (eH b santainingHe3 AiNe6 ], for example.

aci d sequence as shown .in. SEQO | SEQ.I D, NO. .
After §alie SRt dbeSbeyln doclubd 360 &) M NeChemRiag 10 1M alycine-Hel
buffertpASUAT | Pk Biand MY 52 Murdfiedd it luiedle Bu oSl iiHfay be obtained as

séquénce encodi ng e anno acl d sequencée as sho in
a puriedPrbdict, NO. 11 SEQ ID NO 13 synthetic DNA for .

mut'ation, which is used when site-directed nutagenesis

| S Sulsseduicntty tiH EAYPliRd pfétRicPis 8gastéd foHIERS, 8 itk tHen charged to

be described in detail in the foll ow ng exanpl es and
a catidneexthangersand|pesferablp weSB-Sepitatvas EF ¢RB iHehlidsCae Biosoiences) that is a strong

intended to limt the scope of the present invention.

cationTgychemgen iwdelp das ibeero pquilitrated eving 100y mM i gyeinesld@! buffer (pH 3.5)
the fallow ng test exanples wa py oduced according to )
contaipig 03 Naubn 1t Sriersbers bele Fmevahes afﬂ%amammésorpﬂon fraction.
h escribed.in J P t LPublicatipn ( Kokai .

The offfineS a8 Gionllion i o bbb Pust il o il S frdpyblict.  Sueh

5]&?@ iﬂmﬂh' W || be described bel ow.
aprod P??)%%t&?)g}ncogi%np eB <1@ftl%qf nment of thronbonodul i n>
A Bl theshichrgt Gf RIHAFEIGE pMASaNP batieR6ut!bY delBltration. For example,
af orenment i oned et hod. Specifically,
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.). Thereafier, 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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Chi nese hanster ovary (CHO cells were transfected

with DNA (which specifically consists of the

nucl eoti de sequence as shown in SEQ ID NGO 10)

encodi ng the am no acid sequence as shown in SEQ ID

NO 9. Thereafter, an active fraction was recovered

froma culture solution of the transformant cells by

the aforenenti oned ordinary purification nethod using
sublimatip@ waitkf widosyeteccd prebwid.er (pH 7.3) contai ning 50 mM

NaCl ., so as . to obtain a highly, purified product,. . .

Thbytheapregant inventiopefhe gl agfivity mapy be sither L AEity ip plasma derived

obt ai n t hr oobanodul i.n | ution viing a .. . .
from e tiT VN CORASPE OpL o eor 41 Bites AT apiviy darived from vein
. t j < i0 Lt . .
s e @3 U Ryl Tl SELERAEE el ALY e from arery s
preferABIRNUH 3EL&5IC the ¥ HIRGIP N deBvity™ 18 Gusdd WAV ERaERY plasma AT

40 and 1t was then placed to a "10-L stainl ess-steel
activity.e SB®! typeldfarahddefor measurifd ATALBtyfiOhot ipaitiesliohimitéds For example,

added thereto, so that the substance could be
such Al sstbiity @dn bhenssured By 3 ditonaaienin sinttictmxsubigrasomethpd of obtaining AT

..was further added to the solution, so as to adjust the

activity pasgd py thetresidyr] gmamt effpctytaddestoXand addition of agent

:353% ”zgfhiqqltd%%x%&gisf‘é@l}%@a%ﬁ la}é?creﬁe%‘:uﬂé e it conin s
: ' - 2398. i
e, BhBLTEE, 5 o0 GEPR. s AR S P A poments

heparih i QIRAIIRLLIALhRD Rl s AT et GRRGLR, End il f activated

© vvzliags added t l_eret_o, o‘1il'l‘1%)11\/\1/£e y é:()lyﬁ?] an sstsﬁ?rgﬁ%ﬁ%gto activa

factor VL & _tﬁéﬂf addideed Itk A\Eiﬁepﬁﬂﬁ ébﬁ[pl@cdde’lihet %cﬁ%dmfa@ﬁﬂ X forms an
solution to a total ambunt of 12 L. The obtai ned

AT-hepaintdctieated gastot/Ni doatphdxdependag aintle sbuint @f the TARhdphutus complex in the
obtai ned agent solution was subjected to filtration '
samplg tserthatiitzia tihagtivates. ndfigr fohpletionnefithe tragtiqporfefonningrthecaforgmentioned

0.22 m (MCE,10S, nmanufactured by MI1jpore)...
complen asubytpigrsolutionis addedo dhe regrsion solition, and praitropniling relepted as a result
a vial, .and the yial was then half-capped with a . .
of the tp s £ ubieied S so BTG, .5 TR RS i Ay of the remaining
v IR PSR Pl PR S RP RS hlined in
sample! CRRE the AT QJ:I:RzﬁSr Rgh bd\GbtHRE Ha¥edWnialBratidn cuttiBst Hal'Been produced,
conditions as described below, so as to obtain a
separaldD1 20r aasthaicoindlyze BMAT60I @anbfctired Byt O Utd) 6ah B used in the
sol ubl e thronbonodulin and 40 ng of arginine
colorimgty of Ij-mitroahdlinen Audhengthe calibmition cu®ensint beopeodicad using standard
freeze-drying> Prelimnary cooling (fromroom
substapeefiper at ure to 15C over 15 ninutes) -3 Princi pal

CoRk By BT ARG 5 GamefsyaR i L, s v
oy 38 SR i TSR e B3 on e
TR kL 730 o SR L T g,

the uppér'18AR 6D athod R AVBMbembAINSS preferfRiE 98/ Ne 6f lef iRl freferably 2
pg‘f:hdfilling with nitrogen (up to -100 m‘n-%g) -, Wole d

mg/kpmn s, igthepprefepsblynDmizfke of ks, hyd perticlilarly préferably 0.8 mg/kg orless. 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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[ Producti on exanpl e 2] Chinese hanster ovary (CHO

cells were transfected with DNA (which specifically

consi sts of the nucl eotide sequence as shown in SEQ ID

NO 12) encoding the am no acid sequence as shown in

SEQ ID NO 11. Thereafter, a thronmbonodulin solution

(hereinafter abbreviated as TMD123M at tines) was

obtained froma culture solution of the transfornmant
administhticn Infervdle thel hgett anambe tadovirdsierod diveryr @aypuHOfNiew,t itogan also be

rret hod Thereafter a freeze-dried greparatl on of

admintsigreropIsferahly Qnse forbte gyd%emg@rmef | lﬁmctgglortiihtgtlﬂ days, and further
P 3
p“"f"rﬂ’i’f@i“ﬁ?"f%ﬁ?%a’(% O e e ot weh o
seqtfgag%e ds g-{w &m%%%%%ww%h@g%ﬁgh{ Zlerably administered

once @Pﬂ% S flae¥rShe §’cﬁmﬁﬁﬁ%ﬂm' iftervESatehoNEnitdd thiRR) € WnltRE other hand, in

mbormodul i n (herei nafter abbreviated as TVE456, at
the caid dTeahcitmBoidaiiniSEhibh, ahe Sgeitlis tpiifEralblplabiniridered oidder day or once

transformant cells by the aforenentioned ordinary
per waskir i It isadsbipossibletotadphist stibleadnaihisieation anténvale depedding dn the applied dose.
pre aration of TME456 was obtained by the same nethod
mgentj@% @rer@mné{bbmm'fqnma oicPI(o porapeising the fyrombomodulin as an

PO AKOING Fo B Dot EayERon (a5, EPnigrefl g paicns by commonly

usod %C#@ﬂgﬁ%” 5 tﬂﬁ%@%ﬁﬁg 3 RE SRR Bl s Salistion,
mtmm%i%&[fg 6%511%1&115&%‘6119 ”Bg’ ngtﬂ)léhtbﬁb uhe fin. 2DRBE Ve dinfiimuscular

tlnes obtal ned from a cul ture

adminf@htitn &Rl %ﬁb&u%e&fsaﬁlﬁﬁxﬁfsﬂ‘aibh giel batieifariyh ?referable in that the blood
af orenenti oned ordinary purification ne

concerfttation af tler ageat fsr @ain@irdd i ford a forgppariti afntimd addvEbS GBAt vidlministration
obtai ned by the sanme nethod as that described above.

intervilPreadube i praloageahpl b1 5ddiGhinnds canlothes t mrefenedirgmifodia@nt,  intravenous
cells were transfected with DNA (which specifical]y

adminjstspfions issprsferablie apilistle oMorovere Gt r?élemag:raeﬁem ctsleqlrmmtraﬂona
mtrme%dv%u%aﬁ"d' sHined Ty %qpitﬁﬁ@&”ﬂ‘f?ﬂsc?ﬁe?lﬁ haf ter
ur e SO lﬁ@om%ﬁgﬁsp‘a r?g‘f?or mnfOﬁaﬁga%%g{igé&Qd amount of

t@cf ﬁéeedf%?fahg{ﬁ%@eﬂ% Q&k{doﬁh met hod.
agen Tt?ereaf a fre[lgelze dried prepa %gtl on of TMD12 was

obsadhnatethyd éfhRinfisseringeddinel @sounhaft agdf€ bndeasipreReibie in terms of
[ Producti on exanpl e 6] Chinese hanster ovary (CHO
a short eddirgnisteation ttinemn s fWhene thewageht BNAdrinistecdd stpemdef iteatitng required for
.consists of the nucleotide sequence as shown in SEQID
aticg) usmgc@unﬂmtl@rh syringe en<adlydvaties;u hhedtime) pequiseds fg gministration

SEQ | DNO Th f t dul
depen i1 Qﬁgpp%tr fa]rﬁﬂ-\dets lrbgtaagguexrgs;er% er\rlg{, it 1|s ?)referably 2 minutes or less,

more preferably 1 minute or less, and further preferably 30 seconds or Jess. 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,
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times) was obtained froma culture solution of the
transformant cells by the aforenentioned ordi nary
purification nethod. Thereafter, a freeze-dried
preparation of TVMD12M was obt ai ned by the same nethod
as that described above. [Test exanple 1] The agent
for therapy and/or inprovenent of DI C of the present

i nvention prepared by a nethod described bel ow was

furtheruteferablyt e} mg/kger Bis paeticilerly srefesably| 88 mafeiordessownd mgsb preferably
had been djagnosed, as DI C based on the. DI C di agpostic
0.06 mgfke @iies. ofhe Ker it oh theAgsermerrday & Wﬁ’@g’r @QOdimg@ or more, more
ns ,of DI C had. been. i f pom henopoi,et i.c
profersl DR ARRAE e BRLP TSt L e meNEQ MPAY g Fulply preferably

0041'@&1(&@& fpatients on the 28th day after initiation of
) adm ni stration was exanmined. It is to be noted

t "Rl th@EhséNIf HhE BRBIRbLLAP RIS atidd théYspeLlial oflihe af@inisk@tion time
adm nistration of the agent for therapy and/or

is preferiblyoy @omEB lor s, Dhére Gireftrably (3 BaeNbr lesy dimtlicd Ppreferably 2 hours or less,
<Fornmul ati on exanple 1> A normal saline solution was

particudatyepiefembly ITh& 28 [dss, and enast preftrabhehminuitesror ddss.ai Thedower limit of
according to Production exanple 1 to prepare a 0.5

the adppipistatiorzime dxpreferably. 1 Oanisstes PEMEFR: Mere Peferably 17 miputesygr more, and

he. d f the adm nistration of the agent for therapy
furthet pref; i WEHEAEO™Sf DI C of the present invention,

o 5t erh D o i B B it bizBond, B Rbppretion may be
dissolW@%h WakP %Bl(}%% ﬁﬂn?lil%%‘ﬁ%t& g&l WAL HPInjeRR) D a bkl fsilﬁa% solution when it

cont ai ne _ ( % sodium “citrate. Thereafter,
is used, ARyit WAY Be e Bdnitisiched@d phtieptsher by turning the tube
upsi de down, and the mxture was then centrifuged.

ThWéhen pal pidh preparatioc svieroduted fovmvie grésent egepg geniffectiveyamount of

preserved. Subsequently, heparin was added to the o
thrombpriraashutin iy be mixedwitlra paspierrthat caw heised as A agenk se 83 tpeprepare a liquid

amount, of factor Xa . further added,to, the . .
preparaiiony e §a¢qﬁpaﬁ3@ iyprebomedylin in ap @mounf slicefive dpr freating thy afprpmentioned
. canmplex, .a su rate solution (Jestzyne ATl | . .
discasg R Ried iy SRR Gt Sk 30 B BapdufX pptiop able for

. i i 1] a ) t i .

being RESHAER AU YRl P bl hhlf siFE btoc, glyoern,
nmﬂuﬂﬁﬂﬁéﬁkﬁéhhﬁ&nﬁ&wﬁﬂ&ﬂﬁ&bﬂ%&uﬁéshﬁhﬁﬁ@&ﬂh@q?&ﬁﬁhmqucﬁmaami

remali ning factor "Xa activity (instruction or use
othersiafeciddela additites te dikctnboindduliv, Isb bs to phipake lighil prepuedtioh.ng

factor Xa activity reflects AT activity contained in
[Explanhtionad thel sequentedisfifiglact i vi ty was obt ai ned using a

calibration curve that had been produced, separately.
SEQ IRNQuk ongit aeing acid seanencermmded pthe aeneased ia graductnngt TMEAs6

td.),was used.in 43 the colorinetry .of .
SEQIBNOL oan P Peudens SesiE e i i Fewiace as shown in SEQ ID
Ntrlpreparation "Daiichi" (Daiichi Kagaku Co., Ltd.) was

"“used as normal plasma to obtain such AT activity.

SEQ IDFASS3 ang ?ﬁg& i Eéqgéx}ce BndBRLd B e ?213%'9%& itﬁﬁuéddﬁhﬂﬁtof PhVE456M

patients, test solution prepa

SEQ IBfNOefeNi hidlesidt eédihct dnostling i Mptifo Welg safikect &tshdwn in SEQ ID
rate of 0.12 m/kg (corresponding to 0.06 ng/kg) to a
NO:3normal saline solution

SEQIDNOQO:5  anamino acid sequence encoded by the gene used in production of TMD12

SEQIDNO:6 a nucleotide sequence encoding the amino acid sequence as shown in SEQ ID
NO: 5
SEQIDNO:7  an amino acid sequence encoded by the gene used in production of TMD12M
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to a total anmpunt of 100 m . The thus prepared nornal

sal ine solution was adm ni stered once per day over 30

m nutes via intravenous drip adm nistration. Such

adm ni stration was continued for 6 days. <Results>

The test solution was adm nistered by the

af orenenti oned adm nistration nethod. Thereafter, the

out cone was exam ned on 28th day after initiation of
SEQ IDO =81 i ainsdlecditle eejuerts encoding)the amind ecid sequienel asrshpenaf SEQ ID

a patient group having an AT activity between 50% or
NO:7npre and I ess than 70% was found to be 64.3% whereas

seo gt s BT R LB el
SeQ P g S 4 B4 S iBgorg m sz o

NO:gbe 92.3% including only 1 fatal case. Thus, the
patient group having an AT activity of less than 50%

SEQ IDXNDLI1t esh Anifisladld Yedliericd bicodsPBy the gede@sédiﬁ%ﬁ)dﬁéﬁdnf&T!\MIZSM
above patient groups. These results are shown in Table

SEQ ID.NODOI2e ov aucledditie sgquendeemsodipnthe eantiso heid iseqmence a&Tshown in SEQ ID
activity of 40% or less (5 cases) exhibited a

NO:1kurvival rate of 100% [Table 1] AT activity (%

ived Died Nupber of cases % Nunber of cases % < L.

SEQ @Ew:zl%zsygﬂlfﬂez DNA g5 mutgion, avhieh 15gusgd, vehem sitgdirectepmutageness is
carri Ot80.0 15 20.0 [Test exanple 2] A rabbit anti-rat AT

\id body (20 ng/kg) is adm nistered into the caudal

vein of each male Sprague-Dawl ey rat (body wei ght:

180 to 240 g), so as to decrease a rat plasma AT
EXAMELEYity to less 44 than 60% One hour after

adm ni stration of the antibody, the rat was subjected

t oThe ptesdna rilvventibn walh éet deegibed iAntdtail ini Hhe Ubdlldwing @kamples and test

rabbit-derived thromboplastin: 90 ng/kg) is
exampiesnt Howoves,|these exhmiphisategrot thtandedtotlingt the smbat ofthe preseint inwention.

rat. over 1 hour. | mediately before adm njistration of
t hehe thrambrangdylin of theppresent inventie yegd im thenfolonsing | tesh sxamples was

produciaccRiip o e orstpesioiraumeiiod ofotaEsamily S/t (hegRedpieseved n TP
. : ety o e [
Patent SRBRBLLF (RUATNG o 81 PR o Brledod P Bt bl e presen
thromBSHREliN a4 ek 3ibRd h rat. Thereafter, the nunber
of thronmbocytes, a fibrinogen value, or AT activity is
[Produdiaseiae@letly exami ne the effect of each thronbonodulin
for therapy and/or inprovenent of DI C, thereby

<Obtainorfi ofittrgmbbrodudiibect of the present invention.

| NDUSTRI AL APPLI CABI LI TY
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 sclution 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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Usi ng the thronmbonodul i n-contai ni ng agent of the
present invention, the synptons of DIC patients whose
pl asma AT activity is 50% or |ess can be effectively
treated and/or inproved, preferably w thout conbining
with AT. 45 CLAIMS 1. An agent for therapy and/or
i nprovenent of dissem nated intravascul ar coagul ati on
conpri sing thrombonodulin as an active ingredient,
and itwrschen placedrio ail9tlestaidlessestgsh vesselt s Tharédfier, iSnlg of weter fog digbetion was
dj ssem nat ed i ntravascul ar_cqagul atj on who have a

added {heretppsofhatithvibpiance cauld ibeidisyolyed thersig. ¢ AalnM sodigm bydropfide solution
agent. f he and/ or,. i pr ovenen i ssem nat ed
was g soadlo et B sRran sl B B ARR L 073 a1
| lin is soluble thronmbonodulin.
<P@gﬂﬁ§1ﬁ%ﬂ§§glhﬁn§€%ggﬁgﬂg%% and/ or i nprovenent of
di §8€ MR Hbubi (oF %A SEHcREnikMRE Wddkive Nsohdioh Ofal to a 20-L
claiml1l or 2, wherein said thro%m)du?oi n |ﬁs a ept‘i(Pde 2
stainle@Pstad] veskel, ERITRIIBANE b thewbtained IINMD1Z¥ &Maiof dediésponding to 26.88 g of
transfecting host cells with DNA encodi ng the am no
solubla dhrdmbenquodulineprating A3%nescassivBEMdubt MdedPwas added tHeretdhbllowed by
agent for therapy and/or inprovement of di ssem nated

mixing gp¢ siresg: ul Waterdonipiscten was fithernddedhlg themiyed selionto a total amount

cl ai to 3, wherein sagid thronponpduylipn is a .
of 12pie'ptﬁ§?e%ﬁﬁ‘4??‘£§°1&“@e&@%r?£°m%%§) 2R, SBFodiTh U glained agent

.al _DPOSiti to 516.0f. t he. am ci.d sequence as
soluid} wiE SiejecREp irardp, eghifgion 18ing R Bl Bt 3 T ARGref of 022 um

CGIN08 OmaMuf: nﬁ&ﬂ%‘g{)ﬁ'ﬁ ] hifti3te i i

M %_el et on %r addi tion “of T%%E&%F’qnﬁu%?ﬁp?gﬁ%m no vg\agiﬁ gdmtoawal,
and thekiahwhSBEERAL daPpdd RitPdiuBber dfopgerS equence of said

pepti de and having thronbonodulin activity. 5. The
<Freezgédmpingfor t herapy and/or inprovenent of dissem nated

i ntravascul ar coagul ation according to any one of

cl & freeze-drying! progéss rwasncartinsl putt inethe ordan fdf elrdepgydiyingn> filling with
. dissem pated intravascul ar coagul ation have a plasma
NItrogeth v $3PREHYI BIbpeFistoppest— Almsingrthe eapdy wpinding &, thefcgpditions as

s PRI 838 PSP RSS! B ot s o s
oronh il o 0ol RO AT LRSS ",

<Condiﬁ(§ﬂqunr&e£éj&y{n?kel i hood of death in patients suffering

from di ssem hated intravascul ar coagul ati on, which
C OPRIijniRSy ¢JdANERMPRIB tBrmp&atdi 8 ¢5I0/évet MVMaRENL> Prvitipal cooling
which is admnistered to the patients suffering from

(from dP¥S A @atr 2 hourah-asRetémion ¢ adfifCabt Dhourt)e-»>Haitiation of vacuation (at
plasma antithronbin activity of less than 50% 8. A

-45°Crfat Kb hoyrey —s Beraperatvrg risingi (oms487F o236 gover @hhours) — Retention (at

I ntravascul ar coagul ation,

25°C T?’Iﬁ féﬁ@sﬁg‘ta Eﬁnﬁe’r@“’tr&%ﬁ_ﬁ%ﬁ@m_ %SPQd)yerg,Jhl@thsolﬁ) %Tﬁp?qqﬁg@ (@1 45°C for
5 houlE BRIl Soippeulc AR5 b Lo Ao niihablofpgssore and filing
with BBk 900 nSRHCL WHOIPAIpERLS SUIASHL 8% byAfinding 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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fromdi ssem nated intravascular coagul ati on whose

antithronbin activity is |l ess than 50% and

determining that they are patients suffering from

di ssemi nated i ntravascul ar coagul ati on, to whom

t hrombonodul in is to be adm nistered. 9. A nethod for

treating and/or inproving dissem nated intravascul ar

coagul ation, which conprises adm nistering
aforenhdmtiomddo watindry npurificpticni emdttsods uf f hemeafict,r amfidézesiziei npiepatation of

I ntravascul ar coagul ati on whose plasma antithronbin
TMDE3M was gbtaised hyghe samermeslond as tiot desaribedaheovet or  t her apy

and/ or inprovenent of dissen nated intravascul ar

coagul ation conprising thronmbonodulin as an active

i ngredi ent,, which is admnistered to patients
[Pmd'écﬁg?wge 3l om di sseninat ed i ntravascul ar coagul ati on
af ' I it ' i V(] Jna e : .
o ek i SO, D TP AR e gt
mnsis%fﬁé“;ﬂqéandé%ﬁ%lqaen@hsssmawﬂ@ SEQAD ROED) erleSding 1R A6 acid sequence
an

or i nprovenent of dissem nated intravascul ar
as shov@eig SEY IO NO< 13 0 FhdraFieh) YdomMbomedidin thérdinatit @bbréviated® 4 FMEAS6, at
132 <212> PRT <213> human <400> 1 Met Leu Gy Val .
times)[was obtained flomG sultatessolution of the transfonnant@els by-the aoyementigned ordinary
.10 15 Phe Pro Asp Pro Cys Phe Arg Ala Asn Cys G u Tyr
purificapion mpthody 7 Thersaties, ieczerdrieduprepasationyof TiHAgatas ?btﬁmgtéﬁy the same
s Va S a GQu dy Phe Ala Pro 35 40 45 1lie Pro
meth i%ﬂ@%s‘%%da!&wmg Cys G n Met Phe Cys Asn G n Thr
Ala 50 55 60 Cys Pro Ala Asp Cys Asp Pro Asn Thr G n
Ala Ser Cys Qu Cys Pro 65 70 75 80 du dy Tyr lle

[ProdﬁcﬁHnééaﬁlpi?ﬂ Ay Phe Ile Cys Thr Asp Ile Asp Gu 85 90
95 Cys ' du Asn Ay Gy Phe Cys Ser Ay Val Cys His

AsChinese Rarfistéd Yvary (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 IDNO: 3. Thereafter, thrombomodulin (hereinafter abbreviated as TMEAS6M, 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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100 105 110 Thr Phe Au Cys Ile Cys Ay Pro Asp Ser
Ala Leu Val Arg His Ile 115 120 125 dvy Thr Asp Cys
130 <210> 2 <211> 396 <212> DNA <213> human <400>
2 atgcttgggg tcctggtcct tggcgcgctg gcootggccg
gcctggggtt ccccgacccg 60 tgGtcagag ccaact goga

gt accagt gc cagcccctga accaaactag ctacctctgec 120

gt ct gcgccg agggcttcgc gcccattccc cacgagccgc acaggtgcca

as shoyant ig SEQ JrNO8?.  Hzrmigatrenbuaglulic fgeimfdacabyryited as TMD12M, at
. cccaacaccc aggct agctgl.tga tgccct 240 gaaggctaca .
times) wastolptpitied drospg pulvesasolution e @ggaw&om@gta‘@gﬁ’@x *ge atpreamentigngd ordinary
.. 300 cttctgct ccggggtgtq.cecacaacctc ct .
purificafgp, gikdiod * cHiroe Cotesat irigh PRI 0Y | GG s obtainad by the
C t, 396 <210> 3 <211> 132 <212> PRT
me%@%%ﬁ%%%@vg Met Leu Gy Val Leu Val Leu Ay
Ala Leu Ala Leu Ala Ay Leu dy 15 10 15 2 Phe Pro
Asp Pro Cys Phe Arg Ala Asn Cys Gu Tyr Gn Cys An
[Test &ampR0]25 30 Lau Asn G n Thr Ser Tyr Leu Cys Val Cys
Ala du Gy Phe Ala Pro 35 40 45 1lie Pro Hs Gu Pro
Hi ThéagenCfis thsrapyetl/oPihaprOysmeis nf BIG off the pitsant ib@nbén fdpared by a
Cys Pro Ala Asp Cys Asp Pro Asn Thr G n Ala Ser Cys
method] des@ibed frelpw 88s admirdsteged tagDIC ajients; ras| degcribed) belop, Ade had been
Ay Phe |le s Thr Asp Ile Asp G
diagnoacd as PIC based G the DIC dignostic criiena of the Health and Welfare Ministry, whose
symptoms of DIC had been induced from hemopoietic malignancy or infectious disease. The
survival rate of the patients on the 28™ day after initiation of the administration was examined.
It is to be noted that an AT preparation was not administered during the administration of
the agent for therapy and/or improvement of DIC of the present invention.
<Formulation example 1>
A normal saline solution was added to a TMDI123 freeze-dried preparation obtained
according to Production example 1 to prepare a (.5 mg/ml test solution.
<Measurement of AT activity>
On the day of the administration of the agent for therapy and/or improvement of DIC of the
present invention, 4.5 ml of blood sample was collected from a target patient before administration
of the agent, and it was then placed into a blood collecting tube that contained 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 Al-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 ATIN (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 ATIII). 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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85 90 95 Cys Au Asn Gy Gy Phe Cys Ser Gy Val Cys
Hs Asn Leu Pro Ay 100 105 110 Thr Phe GQu Gys lle

Cys Gy Pro Asp Ser Ala Leu Ala Arg Hs Ile 115 120

125 dy Thr Asp Cys 130 <210> 4 <211> 396 <212>

DNA <213> human <400> 4 atgcttgggg tcctgttcct

t ggcgeget g geectggecg gectggggtt ccccgaccecg 60

tgcttcagag ccaactgcga gt accagtgc cagcccctga accaaact ag

the calerimeinyc ofyp-nita@nilige.ot n,aggﬂg esmycpreparationc Daiichi™ (Daiichi

cacga ccgc acaggtgcca gatgttitgc 180, aaccagactg
Kagaku (e @’éslé‘ijﬁé’tw&'d’ %‘é’é@“ég& g tgagtgccct

2 aa aca,tcctggacga cggtttcatc tgcacggaca
<Do @85’9&‘3&%’3 ymshadyge 300 ggettctget ccggggtgtg
AU RSROIEEL PR LI oo o

1
e ey e R i

to a tdsal hthohiht of AI06 nir OTHE thubpepded néimal Rilide edlotidy wasGEdynifiktyred once per
Ser Gn Cys Val Qu 20 25 30 H's Asp Cys Phe Ala Leu

day ovy 30 Rriouted via Brtravedioas dify ademeistrasionAs fuchl admigration #8s Smtinued for 6
Gnlie Cs Asp Ay Leu Arg Gy H's Leu Met Thr Val

days. Arg Ser 50 55 60 Ser Val Ala Ala Asp Val Ile Ser Leu

<Res eu Leu Asn Ay Asp dy @Ay 65 70 75 80

The test solution was administered by the aforementioned administration method.
Thereafter, the outcome was examined on 288 day after initiation of the administration. As aresult,
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
S0 = and<70 18 64.3 10 35.7
70 = 60 80.0 15 200
[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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Val Gy Arg Arg Arg Leu Trp Ile Ay Leu G n Leu Pro

Pro Ay Gys 85 90 95 dvy Asp Pro Lys Arg Lau Ay Pro

Lau Arg Gy Phe Gn Trip Val Thr 100 105 110 3 dy

Asp Asn Asn Thr Ser Tyr Ser Arg Trp Ala Arg Leu Asp

Leu Asn 115 120 125 dy Ala Pro Leu Cys Gy Pro Leu

Cys Val Ala Val Ser Ala Ala Qu 130 135 140 Ala Thr

Val Pro Ser Qu Prolle Trp AQu Gu Gn dn Cys Qu
than 6. %hﬁmmﬂmfﬁkha alithod i the Fih evak subj@ys] @ pentobarbital

Phe H s Phe Pro Ala Thr 65 170 175 Pro Leu
anestheig, \aad o sy Jagtpry (mbblt-;d@rafem gtw%pp}qs&n 'v3) metke) |ig continuously

adnm‘ngqr 0#25 O Ty @gﬁélg}grr 1 % ;ggn%gely oretggiyngéqar isfration of the
tssuc o0 R £1,50 15 AkF% eyl R, Mg of the prosent
mven%rﬁar%@;% fQd:f\;}‘g]%t%dato E§a§§' éﬁ%g (gétﬁ)&gﬁﬁ: Hsll({sg Af\éh@(g/o;ﬂﬁﬂléﬁon of the

admind4bitidd Of 2D tisshHe 'fac%r,ablob@ V%Occﬂebtedo\'ﬁ%nf’ﬂﬁ AdBmiR4S abitd of each rat.
Cys Pro Ala dy Ala Ala 260 265 270 Leu G n Ala Asp

Therether, the ouuSber dt\t]ﬁ-oﬁbocyﬂsﬁa Brinogkm valbe, oBAT d5evityGy sneadlif&d to examine
280 285 Asn Leu u H s Phe Cys Vval Pro Asn

the effbpbofmph ﬁaromlmr@ddw f@?@@@n@b@ imgeyenmept ofJRIC, dyesehysonfirming the
C%& u Thr Gy Tyr Arg Leu Ala Ala Asp A n 305 310

effect 9 the pregent jyventigng Cys @ u Asp Val Asp Asp Cys Ile Leu
GQu Pro Ser Pro Cys 325 330 335 Pro dn Arg Cys Val
Asn Thr Gn Gy Gy Phe Au Cys H s Cys Tyr

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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340 345 350 Pro Asn Tyr Asp Leu Val Asp Gy G u Cys
Val du Pro Val Asp Pro 355 360 365 Cys Phe Arg Ala
Asn Cys Au Tyr Gn Cs Gn Pro Leu Asn G n Thr 370
375 380 Ser Tyr Leu Cys Val Cys Ala Qu dy Phe Ala
Prolle Pro Hs Qu 385 390 395 400 Pro H's Arg Cys
G n Met Phe Cys Asn G n Thr Ala Cys Pro Ala Asp 405
410 415 Cys Asp Pro Asn Thr G n Ala Ser Cys Au Cys
Pro Gu Ay Tyr Ile 420 £28I80 Leu Asp Asp Ay Phe
Ile Cys Thr Asp Ile Asp Au Cys Gu Asn Ay 435 440
445 dvy Phe Cys Ser Ay Val Cys H's Asn Leu Pro Ay

L R TE REA RS AP S B ATRS cxpiio
Q . .
L P e

such AISLhSHIGAlhtrAaSGE 64laftn Wb & Plisma SRGBEHHY activity of less than
cagccagt gc gtogagoacg actgcttcgc gctctacccg 120

50%.ggccccgcga ccttcecctcaa tgccagtcag atctgcgacg gaot gcgggg
ccacctaatg 180 acagtgcgct cotcggtggc tgccgatgtc

2.  at fThe ;gemjofor dbdrapya anfforc yamggmpgt of 4lissemyintitgd dotgvascular coagulation
gcgeetct g gatcggect g caget gccac ccggcet gcgg cgaccccaag
o cdfombomodditag

- ac caacgf: c ctsgtéa 360@da FT@%@}: C ggct ¢gacct .
By b e
scorlSERELRE § o 300HBEh Ly SR EARRIRMT OS82 BpAAREREA%R st

cells ﬁé%%gégg%flg%sﬁgﬁwg&ﬁs Ath IS A Th e Ao delB%Huence as shown in

cgccgtctcg atcacctacg gcaccccgtt cgcdgcccgce
SEQ BON0: geencggact tccaggcget gccggtggge agcetccgecg

cggtggctcc cctcggectta 660
The agent for therapy and/or improvement of disseminated intravascular coagulation

according to 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 agent for therapy and/or improvement of disseminated intravascular coagulation
according to any one of claims 1 to 4, wherein the patients suffering from disseminated intravascular
coagulation have a plasma antithrombin activity of 40% or less.
6. The agent for therapy and/or improvement of disseminated intravascular coagulation
according to any one of claims 1 to 5, which is not administered in combination with antithrombin.
7. An agent for reducing the likelihood of death in patients suffering from disseminated
intravascular coagulation, which comprises thrombomodulin as an active ingredient and which is
administered to the patients suffering from disseminated intravascular coagulation who have a
plasma antithrombin activity of less than 50%.
8. A method for selecting patients suffering from disseminated intravascular coagulation, to
whom thrombomodulin is to be administered, which comprises measuring the plasma antithrombin
activity of patients suffering from disseminated intravascular coagulation, selecting patients suffering
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cagctaat gt gcaccgcgcc gcccggagcg gt ccaggggc act gggccag
ggaggcgccg 720 ggcgcttggg actgcagcgt ggagaacggc
ggct gcgagc acgcgtgcaa tgcgatccct 780 ggggctcccc
gctgccagtg cccagccggc gccgcecct gc aggcagacgg gcgctcctge
840 accgcatccg cgacgcagtc ctgcaacgac ctctgcgagc
acttctgcgt tcccaacccc 900 gaccagccgg gctcctactc
gt gcat gt gc gagaccggct accggctggc gccgaccaa 960

9
from s inteayaradlgt gepgulatier: whoset wtxﬂug@gglcmmgn&:lﬁgs gtan c50%, and
102
det gcag;g@égt 020, tcaacacgwég%gtggctt cgag'télgrggac ation, to whom

Mmﬁ%ﬂ%&&ﬁ%ﬁ%ﬁ%ﬁﬁt wifot acot ciacatciae 9ceaog0get
0. LCOCRRONI| GARRACHA: 180 ECRSRARAR HEAARHR bagulaion, which

ttgcaaccag act'gc g cgaccccaac

compfiées il i abHBaheiufia Gb GRRORS shAGRICRoMEIiSeHMHAA! fntravascular
cat ctgcacg 20 gacatcgacg agtgogaaaa cggcggcttc

coagulgich 60880 dashalgtbRNdn St tERiggthaA36%. acctt cgagt
gcat ct gcgg gcccgactcg gcccttgtcc gccacattgg caccgact gt
10, 144G ageai (or Therpylandds Oimpr@vepienPRl diss@hdated lintgavasoultd Ceagulation
7 Met Leu Ay Val Ley Val Leu Gy Ala Leu Ala Leu Al a
comprisiye thegmbogmpdulin & anmetive ingipdient; whigh i apminisierad o patippspsuffering from

eSS A A el e

Ala 35 40 45 Ser Gn lle Cys Asp Gy Leu Arg Ay His
Leu Met Thr Val Arg Ser 50 55 60 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 Ay Leu Gn Leu
Pro Pro Gy Cys 85 90 95 dy Asp Pro Lys Arg Leu Ay
Pro Leu Arg Ay Phe Gn Trp Val Thr 100 105 110 Ay
Asp Asn Asn Thr Ser Tyr Ser Arg Trp Ala Arg Leu Asp
Leu Asn 115 120 125
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5 dy Ala Pro Lau Cys Ay Pro Lau Cys Val Ala Val Ser
Ala Ala Qu 130 135 140 Ala Thr VvVal Pro Ser Gu Pro
Ile Trp Gu Gu Gn dn Cys Gu Val 145 150 155 160
Lys Ala Asp Gy Phe Leu Cys A u Phe H's Phe Pro Ala
Thr Cys Arg 165 170 175 Pro Leu Ala Val GQu Pro Gy
Ala Ala Ala Ala Ala val Ser Ile Thr 180 185 190 Tyr
Gy Thr Pro Phe Ala Aja Arg Ay Ala Asp Phe G n Al a
Leu Pro 195 200 205 Val Ay Ser Ser Ala Ala val Ala
Gy Leu Gn Leu l\/bt Cys 210 215 220 Thr Al a
g??gg SSLhI?MGGE mAI ; yHls Trp Ala Arg Au Al a
<1205 4 ag@$5 ?63%%8?/@ ot s 0ot hrc Bt Pk ypl du
it ISSEIALE JEEVasll Al a
2:383 §7;€%g Gly Ala Pro Arg QIS Gn Cys Pro Ala Ay Ala
PHpec B 265 270 Leu Gn Ala Asp Gy Arg Ser Cys Thr
210> %2 Ser Ala Thr G n Ser Cys 275 280 285 Asn Asp Leu
GQu H's Phe Cys Val Pro Asn Pro Asp G n Pro Ay
211>odg 295 300 Ser Tyr Ser Cys Met Cys Gu Thr Gy Tyr
<2125 Leu Ala Ala Asp G n 305 310 315 320 His Arg COys
QCIPhEnASp Val Asp Asp Q/s Ile Leu Qu Pro Ser Pro Cys
<400>3b5 330 335 Pro G n Arg Cys Val Asn Thr Gn Ay Qy
Met Lph@lvcya) Leyd/aliley @&Nsklwreu AsabesAl Bgd-eprdy Asn Tyr Asp
1 Leu Val BAsp Ay Gu &y¥ val Gu Pro Wal Asp Pro 355
Phe PBgAsr3ls Cvafbe ammr@snma Ghs AYrOf @sEImMProG n Cys G n
Pro L¥u Asn G n Thr2870 375 380 ¥er Tyr Leu Cys Val
Leu AEW@'“ATM Ser dyGlgu meVaAl Gys Ao Gly elyPthe A Prg@ u

45
{le Pro HIS Glu Pro His Arg Cys Gin Met Phe Cys Asn GIn Thr Ala
50 b5 60
Cys Pro Ala Asp Cys Asp Pro Asn Thr Gin Ala Ser Cys Glu Cys Pro
65 10 15 80
Glu Gly Tyr lle Leu Asp Asp Gly Phe Ile Cys Thr Asp lie Asp Glu
85 90 95
Cys Glu Asn Gly Gly Phe Gys Ser Gly Val Cys His Asn Leu Pro Gly
100 105 110
Thr Phe Glu Cys lle 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

atgetteege tocteggtect tggegegetg gocoteggees goctggeett cocegacceg 60
tgcttcagag ccaactgcga gtaccagtge cageococtga accaaactag ctacetotge 120
gtctgegecg aggpcticge goccattece cacgagecge acaggtgeca gatgttttege 180
aaccagactg cotgtccage cgactgogac cccaacaccc aggotagotg tgagtgococt 240
gaaggetaca toctggacga cggtttcatc tgcacggaca tcgacgaghteg cgaaaacgge 300
gegcttotget coggpetety coacaacctec ccocggtacct togagtgeat ctgogggeco 360
gactcggece ttgtccgoca cattggeace gactgt 396
210> 3
211> 132
<22> PRT
<213> human
<400> 3
Met Leu Gly Val Leu Val Leu Gly Ala Leu Ala Leu Ala Gly Leu Gly

1 5 10 15



385 390 395 400 Pro His Arg Cys G n Met Phe Cys Asn
Gn Thr Ala Cys Pro Ala Asp 405 410 415 Cys Asp Pro
Asn Thr Gn Ala Ser Cys Au Cys Pro Qu Ay Tyr Ile
420 425 430 Leu Asp Asp Ay Phe Ile Cys Thr Asp Ile
Asp Au Cys Gu Asn Ay 435 440 445 dy Phe Cys Ser
Gy Val Cys H's Asn Leu Pro Ay Thr Phe A u Cys 450
455 460 1lle Cys Ay Pro Asp Ser Ala Leu Ala Arg H s
Ile Ay Thr Asp Cys 65 470 475 480 <210> 8 <211>

Phe PF%% Pm?%%ﬁ' ggc éggés%>dcﬁqéggb"<é§0€g§é§: tgcf:f:ggggaccc_
g A,
umsabstg@g@wg; el
o VRS e sl

ac cagct at agc

ccctgcqgc tCC& a acaaca
G’U Gé\eévfgb'g gg dige 4ep gYﬁE’ggéccﬂs g %’g Qc’tspcsé%ct ctgcg
ccegtt g8 cgtcgct gtc 2 tcc gccact gt
Cys Gl bl ly Phe Gt Strg %@&a@@a@ o %59"6 St g 480

atg gcttcctc cgagttccac cccagcca cctgcaggcc
Thr Pb@tg@g%gl'g g §ly Braglsporsydga é@gé@g@wd’bsdgécgt ct og
at ¢cct acg gcaccd¥gtt cgcggeecd® 600 ggagcggact
Gly Throdseg@Msgct gccggt ggge agcet ccgecg cggt ggctcc cctcggotta
160 cagctaatgt gcaccgcgcc gcccggagcg gt ccaggggce
<210>akt gggccag ggaggcgccg 720 ggcgettggg act gcagegt
<211>giyagaacggc ggctgcgago acgcgtgcaa tgcgatocct 780
<212>dil§gct cccc gectgeccagt g cccageccgge gccgcecct gc aggcagacgg
21>dagst oct gc 840 accgoatccg cgacgcagtc ctgcaacgac
<{400>cf ot gcgagc acttctgcgt tcccaacccc 900 gaccagccgg
atgctOREL Ciagdicctotgeab @ aecaagag eogedes C oot gigcioggccgaccaa
tecttO3le cCRACREGH Hatadtid vagicogda hfeicaatacatigagocca
gtoteCHcEE giadt 1A6zc0ER N Bt Hacgh@etQc acaggtgoca gatgtittge 180
aaccagactg cctgtccage cgactgegac cccaacaccc aggotagotg tgagtgecct 240
gaaggctaca tcctpgacga cggtttocatc tgocacggaca togacgagtg cgaaaacgge 300
gecttotgot copeeetete ccacaaccte cocggtacet togaptgeat ctgegegece 360

gactcggoocc ttgccogeca cattggoace gactet 396

<210> 5

<211> 480

<212> PRT

<213> human

<400> 5

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 Gln Pro Gly Gly Ser Gln 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 Gys Asp Gly Leu Arg Gly His Leu Met Thr VYai Arg Ser
50 b5 60

Ser Val Ala Ala Asp Val lle Ser Leu Leu Leu Asn Gly Asp Gly Gly

65 70 75 80

Val Gly Arg Arg Arg bteu Trp fle Gly Leu Gln Leu Pro Pro Gly Cys
85 90 g5

Gly Asp Pro Lys Arg Leu Gly Pro Leu Arg Gly Phe Gln Trp Val Thr
100 105 110



gt caacacac agggtggott ogagtgccac tgctacccta actacgacct
ggt ggacggc 1080 gagtgtgtgg agcccgtgga cccgtgcettc
agagocaact gcgagtacca gtgccagocc 1140 ctgaaccaaa
ctagctacot ctgcgtctgc gccgagggct tcgcgcccat tccccacgag
1200 ccgcacaggt gccagatgtt ttgcaaccag actgcctgto
cagccgactg cgaccccaac 1260 acccaggcta gctgtgagtg
ccctgaaggc tacatcctggsacgacggttt catctgcacg 1320
gacatcgacg agtgcgaaaa oggcggcttc tgctccgggg tgtgccacaa

C ac t ccgactc
sy AGERSCRGORE St TN st AT AR %&%}%9 810570 <a11>
> PR t Lau Gy Vval
aly A Eﬂ\)aﬂulﬁgt?@g ° Wi g’uﬁ”‘%g‘%ﬁ%ef Ay 1
Phe o @y Ay Ser
Ala T Ha%c% gélalﬁé[f’ i% g’@ f&@' &@%‘ & Al ayLeuyTyr
145 prg GIIy rd® N a Thr_Phe U8 Asn Ala Sé 0 45 Ser G n
Lys AH éspc% Fﬁt@ﬁe@% E@uph&rl;b’ cﬂhsl PH? la g QWeA\'Ehr val Arg
0 ¥5 60 " Ser Val Asp P 1le Ser Leu Leu
Pro LEléb'aA‘éﬂ# @JWMM élayM@'va 5“750\’57'5 egolleVilY Gy Arg Arg
(_I:j HY Trp Ile Ay!®eu Gn Leu PHY Pro Ay Cys 85 90
Tyr G5 ThrcPrp %QFNPM& &Gwﬁd%ﬁém Pag §'nphla Les frerg Ay Phe
G m85Trp Val Thr 0 105 110 ?5As Asn Asn Thr Ser
Val Gmsers&qr Ma i pl AlaaPi’ArlgU@én Lews i leay Ms§6ys 115 120 125
2@y Ala Pro Lélb Cys Ay Pro2lu Cys Val Ala Val Ser
Thr AN arOAlFra @y whid 301 GB56IY40s rp AlaAENGILNAR PPPO Ser A u Pro
225 lie Trp AUW3Bu Gn Gn &% Gu Val 1480150 155 160
Gly Alay SrpMhsp Oks SeGVyl PhieAsnelly OYs C@ GluPlie Al yPhe Pro Al a
Thr Cys Abg 250 255
Asn Ala lle Pro Gly Ala Pro Arg Cys Gln Cys Pro Ala Gly Ala Ala
260 265 270
Leu Gin Ala Asp Gly Arg Ser Cys Thr Ala Ser Ala Thr Gln Ser Cys
275 280 285
Asn Asp Leu Cys Glu His Phe Gys Val Pro Asn Pro Asp Gln Pro Gly
290 295 300
Ser Tyr Ser Cys Met Cys Glu Thr Gly Tyr Arg Leu Ala Ala Asp Gin
305 310 315 320
His Arg Cys Glu Asp Val Asp Asp Cys |le Leu Giu Pro Ser Pro Cys
325 330 335
Pro Gin Arg Cys Val Asn Thr Gln Gly Gly Phe Glu Cys His Cys Tyr
340 345 350
Pro Asn Tyr Asp Leu Val Asp Gly Glu Cys Val Glu Pro Val Asp Pro
355 360 365
Cys Phe Arg Ala Asn Cys Glu Tyr GIn Cys GIn Pro Leu Asn Gln Thr
310 375 380
Ser Tyr Leu Cys Val Cys Ala Glu Gly Phe Ala Pro |le Pro His Glu
385 390 395 400
Pro His Arg Cys Gln Met Phe Cys Asn GIn Thr Ala Cys Pro Ala Asp
405 410 415
Cys Asp Pro Asn Thr Gln Ala Ser Cys Glu Cys Pro Glu Gly Tyr lle
420 425 430
leu Asp Asp Gly Phe [le Cys Thr Asp |le Asp Glu Cys Glu Asn Gly
435 440 445
Gly Phe Cys Ser Gly Val Cys His Asn Leu Pro Gly Thr Phe Glu Cys
450 455 460

[le Gys Gly Pro Asp Ser Ala Leu Val Arg His !le Gly Thr Asp Cys

465

470

<210> 6
<211> 1440

475 480



165
Al a
Phe
200
Leu
Al a
235

Cys
Pro

D>
213> Flan'é.eﬁ

170
Al a
Al a
205
Gn
Val
240
du

175 Pro Leu Ala Val Qu Pro Ay Ala Ala Ala
Val Ser lie Thr 180 185 190 Tyr Ay Thr Pro
Ala Arg Ay Ala Asp Phe Gn Ala Leu Pro 195
Val Gy Ser Ser Ala Ala Val Ala Pro Leu Gy
Leu Met Cys 210 215 220 Thr Ala Pro Pro Gy
Gn dy Hs Trip Ala Arg Au Ala Pro 225 230
Ay Ala Trp p Cys Ser Val AQu Asn Ay Ay
Hs Ala Cys 245 250 255 Asn Ala lle Pro Gy
Arg Cys Gn Cys Pro Ala Ay Ala Ala 260 265
Gn Ala Asp Gy Arg Ser Cys Thr Ala Ser Ala

400> Selr Cys 275 280 285(3 Asn AS?SI Lagggyggei golc—)li S

e Val, Pro Asn Prq As i.n Pro 5

st gafe PRt e seeb, ssgipeeett oopgiba S0 o A
gcagagqege ARGGRREfRE Cagpnartee plagpecasy gotepficacag g%?ﬁ Asp Val
ggccogeopa Aghloqipaa {aceasfeag abFigoqsre saglpceggs,C 28858430 335

acagtesigpt epliqesipey tareeataie akblootire tegtreaess cagpgecss 2y u oys
gtteepqece ggrgoctyte gajaggcafgragaieocpr GogRetioas Feapeosaataiidval Asp
cgoctegegc cpqleqeyae §Jarcagieg gbiasesgay apaapaapptorasetatagsglio36s  Cys
agetepucac pgcgosary geatesensd cpqiotepe senchttelss catrsrtetcPeu Asn

tocgotyoke TeRCCB YY) FPERESRE coodetery redagreey steckareteB0A a G u
aaggocyaye PridcoArts frastipdae tibpasagqea ccyepagegBaetamtets 90400 Pro
gagockiizce ApagEaCyRs Gceetiise AbpasciBye sresacegttnceprgcceicf0lys Pro

gaagopdagt Aenaeates Ztfetdeks azCipcecs pedeastas petTectt@ 6§0Al a Ser

cagot@tgt @agedCys: Rcoee@ion sBbopefRye abigegocd Pag@@Becqg3I0Leu Asp
geogoltppe @tygodibet #damaaClips dEbEcRagp abdcetzdaptaceatc@s/BE u Asn

geggelicye
accgcatcog
gaccagccgg
caccggtigce
gtcaacacac
gagtgtgtee
ctegaaccaaa
cogcacagat
acccaggcta
gacatcgacg
accttegagt
210> 7
<211> 480
<212> PRT
<213> human
<400> 17

gotgecapty
cgacgcagteo
gctectacte
aggacgtgga
agggtgectt
agoccgtega
ctagetacct
gecagatett
gotetaapte
agigogaaaa
goatctgeps

CCCagecgee
ctgcaacgac
gtgcategtge
tegactgcata
cgagtgccac
cccgtgctte
ctgogtetge
ttpeaaccag
ccctgaagge
cgeoggctte
gecogacteg

gocgeectge
ctetgogage
gagaccggct
ctggasccca
tectacccta
agagccaact
gocgagggct
actgectgte
tacatoctgg
tgcteooggzes
gecocttgtee

aggcagacgg
acttctgegt
accggctege
gtocgtgtoe
actacgacct
gegagtacea
tecgogeceat
cagccgactg
acgacgettt
tetgocacaa
gecacatteg

gogotoctge
teoccaaccos
gegccgaccaa
goagegctgt
gegtggacgec
gtgccageoo
tceoccacgag
cgaccccaac
catctgeacg
cctoccooggt
caccgactgt

840

900

960

1020
1080
1140
1200
1260
1320
1380
1440

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
20 25
His Asp Cys Phe Ala Leu Tyr Pro Gly Pro Ala Thr Phe Leu Asn Ala
35 40 45
Ser GIn |le Cys Asp Giy Leu Arg Gly His Leu Met Thr Vai Arg Ser
50 b5 60
Ser Val Ala Ala Asp Val lle Ser Leu Leu Leu Asn Gly Asp Gly Gly
85 10 75 80
Yal Gly Arg Arg Arg Leu Trp lle Gly Leu GIn Leu Pro Pro Giy Cys
85 90 95
Gly Asp Pro Lys Arg Leu Gly Pro Leu Arg Gly Phe Gln 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

Leu Ala Gly Leu Gly
15
Ser Gin Cys Val Glu
20



435 440 445 dy Phe Cys Ser Ay Val Cys H's Asn Leu
Pro Ay Thr Phe A u Cys 450 455 460 lie Cys Ay Pro
Asp Ser Ala Leu Val Arg Hs |lie @y Thr Asp Cys 465
470 475 480 Asp Ser Ay Lys Val Asp Ay Ay Asp Ser
Gy Ser Ay Gu Pro Pro 485 490 495 Pro Ser Pro Thr
Pro Ay Ser Thr Leu Thr Pro Pro Ala Val Ay Leu 500
505 510 Val His Ser @y 515 8 <210> 10 <211> 1548
<212> DNA <213> human <400> 10 atgcttgggg tcctggtcct
o1y MOBRICA%0 A7 HL BA06R AFHAI0SL: RRCAASALC 60
agagccgc agged cagcc tcgagcacg actgcttcgc
t ceece cagt cag
Ala T%f‘é fiofgaed ol 09%%93 ‘93% t%iabﬁf évg?ﬁ‘ e{gggtgcgct

5 5518 . &sﬁ@ggﬁﬁ%&g St B o0
b egé%;gasgécsazg L0

Pro L} ?@cgg
cctc caat ct octctgc cccgttagt
Tyr Gg’gﬁfg d’?& Aiazd'a ?‘@cﬂét‘dét‘“@ggg"gﬁ'@a‘&'tﬂ ”d’é‘gcgggcagg o9
ctg g ag ag goa gt cgaa 480 aaggccgatg
val G c etrc%et'c‘t@%t; k flackre Ltet' é¥:b 6 kedtMgE S¥8cc act ggctgt g
agcccg ccgcg %cgt ctc q at cacct acg
Th" A{j’c%’é’c dedily A 8@'9@‘@0@@' E') rpé yegdact at"é@:aggcgct
ccggt gggo 28 Ectccgccg cgdBygctcc cctcgdddta 660
Gly Aot Asatlys S delc glaghso Cgmﬁ(tsggﬁg&lgl #isddadyygc act gggccag
gaggcgddy 720 ggcgetP@gg act gcagedsS ggagaacggce
Asn At,ﬂgb*tf’-g&rgd?gn Abz fogirgclya &lgdyaPuockia @80k a ddmgcet cccc
gct gcbligt g cccagccgibé gccgecct gc gt agacgg gegcetcct ge
Leu GBYDIa Ao dir Ate Sgr GygalhgodgiSer atagBmallgaier €yt gcgagce
ac®mct gcgt tcccazadccc 900 gaceskgccgg gctcctactc
Asn Agt lpwalygtaie Him Blec gl Pac dgoligip Gadegatcaa 960
290accggt gcg ag@ecgt gga tgact gaat a ct ggagccca gtccgtgtcc
Ser Tgcsgciysimgt CIOBM Thr Gly Tyr Arg Leu Ala Ala Asp GIn
305 310 315 320
His Arg Cys Glu Asp Val Asp Asp Cys fle Leu Glu Pro Ser Pro Cys
325 330 335
Pro Gin Arg Cys Val Asn Thr GIn Gly Gly Phe Glu Cys His Cys Tyr
340 345 350
Pro Asn Tyr Asp Leu Val Asp Gly Glu Cys Val Glu Pro Val Asp Pro
3bb 360 365
Cys Phe Arg Ala Asn Cys Giu Tyr GIn Cys Gln Pro Leu Asn GIn Thr
370 375 380
Ser Tyr Leu Cys Val Cys Ala Glu Gly Phe Ala Pro Ile Pro His Glu
385 390 395 400
Pro His Arg Cys Gln Met Phe Gys Ash Gin Thr Ala Cys Pro Ala Asp
405 410 415
Gys Asp Pro Asn Thr GIn Ala Ser Cys Glu Cys Pro 8lu Gly Tyr |le
420 425 430
Leu Asp Asp Gly Phe Ile Cys Thr Asp |le Asp Glu Cys Glu Asn Gly
435 440 445
Gly Phe Cys Ser Gly Val Cys His Asn Leu Pro Gly Thr Phe Glu Cys
450 455 460
Ile Cys Gly Pro Asp Ser Ala Leu Ala Arg His lle Gly Thr Asp Cys
465 470 475 480
<210> 8
<2112 1440
<212> DNA
<213> human



gt caacacac agggtggctt cgagtgccac tgctacccta actacgacct
ggt ggacggc 1080 gagtgtgtgg agcccgtgga cccgtgcettc
agagccaact gcgagtacca gtgccagccc 1140 ctgaaccaaa
ctagctacct ctgcgtctgc gccgagggct tcgcgcccat tccccacgag
1200 ccgcacaggt gccagatgtt ttgcaaccag actgcctgtc
cagccgactg cgaccccaac 1260 acccaggcta gctgtgagtg
ccctgaaggc tacatcctgggacgacggttt catctgcacg 1320
gacatcgacg agt gcgaaaa cggcggcttc tgctccgggg tgtgccacaa
tccccggt 1380 accttcgagt gcatctgcgg gcccgact cg

atgct ttc:tg % 5 aC at t ccci:accC at%t ! cccc éac%t &}C ggca

coagal %Q&a% G gsag§ BCC%C csgocceac
gCoCGETE ccaé <213>
a°agtFﬁ§ °E§g ?f&lgaaﬁ%ﬁ; °3\75$g°5g3 y Ala

ettegpoghic A ¥°§° &E 55%1 ’é\gg@ aé AN °°gf°§°&g0°gf5°°°ﬁ$ ro Al a
ceeetpgege APOLEqEres WB“& @Fac?g@a apgaga $Sal @ u 20
aggtegagac gectpgacct cagt g@?@tﬂ?@tﬂg&g IE‘é‘i&’g tigte ﬁ&teg i%; BPo Ala Thr
tecachgcte pegGoaRtst gqocaecene G&EPt&@gSéFgaQaﬁcq Ftéc@z%tg Ay Leu
aagecpgale ggtfoqtipte eaptippae ttppcagpsd cofegregesy actegstels WO Ser val
BAgCCOgEng ﬂ@§§g5&§%9 sgspetricg QSEﬁcclééil3E§9E°°EE§J°5Q53F°Q50y50ﬂ¥3 Ay
ggagc{!aﬂ}t t@’éggP@GW@cngEVaﬂgc"@F%FcB\P@tMGCAF“g}GSEéUaTG(GB Ile Ay
cagetpatgt epagedoess fucesepsce abrapgRys agBLFOat)BRagEcEEyEy/2Asp Pro
gecectliges Aptgodsest €Hagaapyeo dgeligcguee acicytepkretaceatedqti B0Val Thr
gegecliqgee 1OBCCRAY coChapegis porEseetps ngdthgacReceTiecte8e40Ar g Trp
accgcdycog Agagedagis ¢ispaatasg cAetigogagd Betteed2fec@apecal WOPro Lau
gaccafgge @tpclRely ttacat@igs vpdecsibh al@kct®my ggbbgmregdadfb@ u 130
caccgdi3be dgk@cetidaatgibizcalalctEagecte EtaGkigtder goakigetetrif20d u A u
gtcaa@icac Eantd@ys CFaptedlab tgctacecta actacgacct ggtggacgge 1080
gagtegtgteg agoccgigga cocogtegctic agagecaact gogagtacca gtgocagcec 1140
ctgaaccaaa ctagctacct ctgegtotge googaggget togegoccat tcocccacgag 1200
ccgeacaggt gocagatgtt ttgcaaccag actgocigtc cagocgactg cgaccccaac 1260
acccaggeta gotgtgagty cootgaagge tacatectgg acgacggttt catctgoacg 1320
gacatcgacg agtgcgaaaa cggeggette tgotcoggee tgtgocacaa sctooccggt 1380
accttocgagt geatetgegg goccgactog goccttgece gocacattgg caccgactgt 1440
<105 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 Gln lle Cys Asp Gly Leu Arg Gly His Leu Met Thr Yal Arg Ser
50 55 60
Ser Val Ala Ala Asp Val tle Ser Leu Leu Leu Asn Gly Asp Gly Gly
65 70 75 80
Val Gly Arg Arg Arg Leu Trp Ile Gly Leu Gln 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
11b 120 126
Gly Ala Pro Leu Cys Gly Pro Leu Cys Val Ala Val Ser Ala Ala Glu
130 135 140



145 150 155 160 Lys Ala Asp Ay Phe Leu Cys du Phe
H's Phe Pro Ala Thr Cys Arg 165 170 175 Pro Leu Al a
Val Qu Pro Gy Ala Ala Ala Ala Ala Val Ser Ile Thr
180 185 190 Tyr Ay Thr Pro Phe Ala Ala Arg Ay Al a
Asp Phe A n Ala Leu Pro 195 200 205 Val dy Ser Ser
Ala Ala Val Ala Pro Leu Ay Leu G n Leu Met Cys 210
215 220 Thr Ala Pro Bro Gy Ala Val Gn dy H's Trp
Gu Ala Pro 525 230 235 240 dy Ala Trp Asp

@ga o p LT T g

145
Lys Alh 35%@ ggs ﬁll Plg |§ B A7 lﬂp{ugg% e gg 28)6
- Pl 0 B HSop S oo fon Pro

eu Ala Ala G n 305 310 315
Tyr ‘*féghr °s Ar‘ﬂ c\lg A@g B'VA%,'ﬁ ‘\m"hi@g Lw’gw ie Leu Gu
Pro s 2% 3 Gn Arg s Val Asn
val %ﬁefes?{ @awfjl lﬂhae"f@l leucS)é Lﬂi‘ 'fcw Majkr Y834o 345 350
o Asn Tyr 3}3Leu Val Asp C%/s val du Pro
Thr A PronBee Wo’“a g5 GBI VIS Trwéa F%Gm afira Asn Cys G u
225 Tyr Gn Cys?&n Pro Leu A8A G n Thr 37024975 380 Ser
Gly Aty Tro_Asp GpsSevdel GYusAm &ly@ly 0 I PHiEs MafyPro Ile Pro
His Gu 24385 390 395 480 Pro His Arg5Cys G n Met Phe
Asn AGy < ARty @iyrAlTHRro ArsCiGy@inFlve PAb 4|08y MIBSAI410 415 Cys
Asp PE@® Asn Thr G n268l a Ser Cys GEW® Cys Pro Qu Gy
Leu GTiyAld Rsp Gly Arg Ser Cys Thr Ala Ser Ala Thr GIn Ser Cys
275 280 285
Asn Asp Leu Cys Glu His Phe Cys Val Pro Asn Pro Asp GIn Pro Gly
290 295 300
Ser Tyr Ser Cys Met Cys Glu Thr Gly Tyr Arg Leu Ala Ala Asp GlIn
305 310 315 320
His Arg Cys Glu Asp Val Asp Asp Cys |le Leu Glu Pro Ser Pro Cys
325 330 335
Pro Gin Arg Cys Val Asn Thr Glin Gly Gly Phe Glu Gys His Cys Tyr
340 345 350
Pro Asn Tyr Asp Leu Val Asp Gly Glu Cys Val Glu Pro Val Asp Pro
355 360 365
Cys Phe Arg Ala Asn Cys Glu Tyr GIn Cys GIn Pro Leu Asn Gln Thr
370 375 380
Ser Tyr Leu Cys Val Cys Ala Glu Gly Phe Ala Pro |le Pro His Glu
385 390 395 400
Pro His Arg Cys Gln Met Phe Cys Asn GIn Thr Ala Cys Pro Ala Asp
405 410 415
Cys Asp Pro Asn Thr Gln Ala Ser Cys Glu Cys Pro Glu Gly Tyr lle
420 425 430
Leu Asp Asp Gly Phe |le Gys Thr Asp |le Asp Glu Gys Glu Asn Gly
435 440 445
Gly Phe Cys Ser Gly Val Cys His Asn Leu Pro Gly Thr Phe Glu Cys
450 455 460
Ile Gys Gly Pro Asp Ser Ala Leu Val Arg His {le Gly Thr Asp Cys
465 470 475 480
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
500 505 510
Val His Ser Gly
515



420 425 430 Leu Asp Asp Ay Phe lie Cys Thr Asp Ile
Asp u Cys AQu Asn Gy 435 440 445 dy Phe Cys Ser
@y Val Cys H's Asn Lau Pro Ay Thr Phe G u Cys 450
455 460 lie Cys Ay Pro Asp Ser Ala Leu Ala Arg H's
lie Gy Thr Asp Cys 465 470 475 480 10 Asp Ser dy
Lys Val Asp Ay Ay Asp Ser Ay Ser Ay GQu Pro Pro
485 490 495 Pro Ser Bro Thr Pro @y Ser Thr Leu Thr
Pro Pro Ala Val Gy Leu 500 505 510 Val His Ser Ay
<210> <210> 12 <211> 1548 <212> DNA <213> human
S §)> 12 atgcttgggg tcctggtcct tggcgecgetg geectggecg

<212>g ggggtt ccccgcaccc 60 gcagagccgc agccgggtgg

<213¢ ccagtgc gtcgagcacg actgcttcgc gctctacccg 120

<4005 cgcga ccttcctcaa tcccagtcag at ctgcgagg gact gcgggg
g c& arg 180 acagt ct cctcgggg ﬁg ccgat gtc

atgotigees L% Gttgﬁ;gf %Ft? 5 goce P?fg gcc

gcagay @85?‘35 g%}éﬁgﬁ t E Et"&% gofetagedy' Qgaccecaag

geccoagyEd optfeeitey E@FTT@E«?&Q% @@"G@'&EP gag

acagtgesgh €4 %ng% 85355"& 1% Ec dg &% SEacERseEccHRc et

etteeecest garsaticte sateqeetly E"gtéﬁfégtcf’@ﬁc CB%) £8ageacatec3N820
CECCIpREge) CETEtAgEt Bl eeagtaE tg@@a@agﬂéwgﬂc% geactataggg3tggagecagea
ﬂggtig& ge a@gzach%tggaagg@e@tatagg gesoetlete pefoeqiaist 428cac
tocgefgoie @agsercAric ErcgiEatag ceseeiotage eELpzepes Otecgmgiec§gcg
aaggopgale golurgota crretfoeracclycenagnge crtusegsge acteedgtsat 948gcggeccge
gagcceEOs ceryagpt gy eastetctagaajgingtace geogepstiy carsangetoc®§ccg
gzagoegpgt domegrecic edcegfgerct azc @6 ce cagjetdet getogroimc@fidgcec
cagetgdet gopmgergeqy tTcERgerg o5t caretayy GotEagrcey) agpgegeaeg/ 20 20
gecgclipeg et tzguyetagdagagee e pusega acygecay ticgatgagcisicgecgt gcaa
geegctgeg atiecaits/ 8dagcggg ot oeciee gedoyLeag kegc e tagiioggce
accgogireg CLLb et gyt @gae g c e gt acttgtzcdyd Ooccamre@CcHocCy
gaccag@hag gelagtactC Eigeaatag afag st fhct GeagE gfC kdcekage4at 960cccaacocc
caccgP€¥0z ageacetpea tgactgcata ctggagocca gtoogtgtec geagogetgt 1020

gtoaacacac agggtggctt cgagtgccac tgotacceta actacgacct ggtggacgge 1080

gagtgtgtee agocogtgga coocgtgettc agagccaact gegagtacca gtgccagece 1140

ctgaaccaaa ctagotacct ctgegtetge gocgagepet tegepeccat tocccacgag 1200

ccgcacaggt gocagatgtt ttgcaaccag actgectgtc cagecgactg cgaccccaac 1260

acccaggeta gotgtgagte coctgaagge tacatcetgg acgacggttt catctgeacg 1320

gacatcgacg agtgcgaaaa cggoggottc tgotccpgge tegteccacaa cotccccggt 1380

accttcgagt gcateteceg goccgactep gooottgtec gocacattgg caccgactgt 1440

gactcogsca aggtggaceg tpgcgacage ggctoctgegcg agoocococogee cageccgacg 1500

ccoggoteea cottgactce tecgeccgtg gggctogtge attcopege 1548
2100 1
211> b6
<212> PRT
<213> human
<400> 11
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 Gln 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 Vai Ala Ala Asp Val lle Ser Leu Leu Leu Asn Gly Asp Gly Gly
65 10 15 80

Val Gly Arg Arg Arg Leu Trp Ile Gly Leu GIn Leu Pro Pro Gly Cys
35 a0 95



gaccagccgg gctcctactc gtgcatgtgc gagaccggct accggctggc
ggccgaccaa 960 caccggtgcg aggacgtgga tgactgcata
ct ggagccca gtccgtgtoc gcagcgctgt 1020 gtcaacacac
agggtggctt cgagttccac tgctacccta actacgacct ggtggacggc
1080 gagtgtgtgg agcccgtgga cccgtgcttc agagccaact
gcgagtacca gtgccagccc 1140 ctgaaccaaa ctagctacct
ctgcgtctgc gccgagggctgtcgcgcccat t cccaacgag 1200
ccgcacaggt gccagatgtt 'ttgcaaccag actggctgtc cagccgactg

oty AFERAFEACAE s e Ca%gcﬂ-‘ewﬁ 2o gg%ﬁ fEcat coaco

ana ) i ¢
C C caCaa CC CCCng
Gly AGS % tgo{g
my e

a@? Sgbgéitg Eccttgccc
Gt @bg’féé @vj %?@eygﬁ gt ggacgg

ééﬁ cg 1500

ctcca cctltyact cc tcc ggctc tgc attcgggo
Ma T %ﬁ%‘g"@ﬁﬁ@ifr‘kﬂﬁlypﬂ” ﬁ%f?’bﬁ%l\&’séﬁﬂ lArtificial
quence <d9%0> <223> Ded€bi ption of AfPficia
Lvs A%Q%ﬁlde"heéxymchfeﬂ%ﬂmhs Pha@owhas"aafiv tA5§cgg

gcaa a 21 170
Pro Leu Al gééﬁ Pro Gly Ala

180

Glu

Ala Ala Ala Ala Val Ser IIe Thr
185 190

Tyr Gly Thr Pro Phe Ala Ala Arg Gly Ala Asp Phe Gin Ala Leu Pro

195
Val Gly Ser Ser
210
Thr Ala Pro Pro
225
Giy Ala Trp Asp

Asn Ala lie Pro Gly Ala Pro Arg Cys

260

Leu GIn Ala Asp
275
Asn Asp Leu Cys
290

Ser Tyr Ser Cys
305
His Arg Gys Glu

Pro GIn Arg Cys
340

Pro Asn Tyr Asp Leu Val Asp Gly Glu

355
Cys Phe Arg Ala
370
Ser Tyr Leu Cys
385
Pro His Arg Cys

200
Ala Ala Val Ala
215
Gly Ala Val Gln
230
Cys Ser Val Glu
245

Gly Arg Ser Cys
280

Glu His Phe Gys

295
Met Cys Glu Thr
310

Asp Val Asp Asp

325

Val Asn Thr Gin

360
Asn Cys Glu Tyr
375
Val Cys Ala Glu
390
GIn Met Phe Cys
405

205
Pro Leu Gly Leu Gln Leu Met Cys
220
Gly His Trp Ala Arg Glu Ala Pro
235 240
Gly Gly Cys Glu His Ala Cys
250 255
GIn Cys Pro Ala Gly Ala Ala
270
Ala Ser Ala Thr Gln Ser Cys
285
Pro Asn Pro Asp Gln Pro Gly
300
Tyr Arg Leu Ala Ala Asp GIn
315 320
Ile Leu Glu Pro Ser Pro Cys
330 335
Gly Phe Glu Cys His Cys Tyr
350
Cys Val Glu Pro Val Asp Pro
365
Cys GIn Pro Leu Asn Gln Thr
380
Phe Ala Pro lle Pro His Glu
395 400
GIn Thr Ala Cys Pro Ala Asp
410 415

Asn
265
Thr
Val
Gly
Cys
Gly
345
Gln
Gly

Asn

Cys Asp Pro Asn Thr GIn Ala Ser Cys Glu Cys Pro Glu Gly Tyr Ile
420 425 430
Leu Asp Asp Gly Phe lle Gys Thr Asp |le Asp Glu Cys Glu Asn Gly
435 440 445

Gly Phe Cys Ser Gly Val Cys His Asn Leu Pro Gly Thr Phe Glu Cys

450

455

460

[1e Cys Gly Pro Asp Ser Ala Leu Ala Arg His |le Giy Thr Asp Cys

465

410

475 480



10

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
505

Val His Ser
515
L2105 12
<211> 1548
212> DNA
<213> human
<400> 12

500
Giy

atgettggee tootggtoot tgecgegete

gcagagecsc
ggoocogoga
acagtgcgot
gtteggcogoe
cgecteggee
aggtgggcac
tccgctgcty
aaggccgats
EAECGOEECE
ggageggact
cagctaatat
ggogottazs
gggpectocce
accgcatoog
gaccagoogg
caccggtgcg
gtcaacacac
gagtgtetes
ctgaaccaaa
ccgecacaggt
acccaggcta
gacatcgacg
accttcgagt
gactocgeca
cocggoteca
<210> 13

> N

<212> DNA

agoocgggigs
cotteoctoaa
cotoggtege
gegcgectoty
coctgegogs
ggctcgacct
aggccacigt
goettoctotg
cogoggotec
tocaggogct
2caccgeece
actgcageoet
getgccagty
cgacgoagte
gotectactc
aggacgtgga
agggtegott
agoccgtgga
ctagetacct
gocagatett
gotgtigagig
agtgcgaaaa
goatotgogs
aggtggacgg
cottgactce

cagccagtge
tgoccagicag
tgoogatgte
gatcggocote
cttccagtege
caatgggegct
goccageogag
cegagtticcac
cgecgtoteg
gocgstagee
ECGCggagce
ggagaacgge
cocagecgge
ctecaacgac
gtgcatgtec
tgactgcata
cgagtgecac
ccegtgette
ctgcgtotec
ttegcaaccag
coctgaagge
cgegcgactte
gocegacteg
tgecgacage
tcoggoogte

<213> Artificial Seguence

<220>

gooctggecg
gtogagoacg
atctgegacg
atttcocttec
cagectgeecac
gttacgggag
cocctetges
cogatctgzg
ttcccageca
atcacctacg
agctocgeeg
glocagggec
ggotgogage
googoootge
ctotgcgage
gagaccggot
ctggagecea
tgctacccta
agagccaact
gocgaggect
actecctgte
tacatccteg
tgctoogeee
goccttgoce
ggctotggcy
gegctegtee

510

geotggeatt
actgcttcge
gactgogsee
tactgaacgg
ccggctgese
acaacaacac
geocgttgte
aggageagea
cctgcaggceo
geacccegtt
cggtgegcteo
actggsccag
acgegtgcaa
aggcagacgg
acttctpgogt
accggctese
gteecgtetoo
actacgacot
gocgagtacca
tcgogccoat
cagcegactg
acgacggttt
tgtgccacaa
gocacattgg
agCCCCGECT
attcgego

COCCEcacse
gotetascog
ccacctaatg
CEacgEceEc
cgaccccaag
cagctatage
cgtogotegte
gtgcgaagts
actggctete
GECEZOCCEC
coteoggetta
ELagEGECCE
tgecgatccot
gcgctootge
tceccaaccee
gegccgaccaa
goagcgctgt
getagacggc
gtgecagooe
tceccacgag
cgaccccaac
catctgcacg
cctocooggt
caccgactet
CAgCceCeace

223> Description of Artificial Sequence: Synthetic DNA

<400> 13

aatgtgegcegg gocaagggccg a

2

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
1548



