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556 Preparation of human G-CSF by the recombinant gene technology:

The following description applies to the preparation of +VSE or -VSE depending upon whether m = 1
or 0 in the amino acid sequence described above.
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sel ect ed a(irﬂ deached a plateau at a concentration of 50 ng/ml. As Fig. 2 shows, PA production increased with the
lapse of pre-incubation time and substantially reached a maximum in 12 hours The activity increase was
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transferred onto fresh plates, where the cells grewin the presence of 0.02
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| NCcr eas eBpamentlErariyle $ he extracel lular activity. Wien a protein synthesis
I nhi bitor cycloheximde was 10 added to the nediumduring the 2-day

cul t i vatBnbancentmnt ¢f therfibrinalytid dctiVitp of mahsmohkeatbe kcontihuad a&?ﬂniﬁfatﬁitwbdnm GACSF:
conpl®tely inhibited in the subsequent period of cultivation for 8 hours.
These f act Aftes humentGhEG$F wascadminisisred dantinucusty pyRhesus anonkay, @ patiptierat bioad samplkelwas wWas
appr eci ey andrils diprinelytiqagthvity wespsagedCBith & tromheslastgdph(TEG)1Bing a clot tracer Model TE-

 Tabl e 1 ‘PR{EmgoTa Pyt isshewnen Figgtaefron, waigh qoa catcsep diat in éhe coftrobmelnt the impliludgel | s
Tr eat ed % ‘I;{Eq_mlfarﬁ u@rmd when coagulation started and the maximum amplitude (MA) of the pattern

5 decreased gradually as fibrinolytic activity developed at a later time. In contrast, with the animals given
subcutaneous injection of human G-CSF in an amount of 1 ug/kg, a marked enhancement of fibrinolytic
activity occurred in the TEG pattern as early as 2 weeks after the injection (see Fig. 4b; also see Reference
1, "JISSEN SHIKETSU GYOKOGAKU", ed. by M. Fujimaki et al., pp. 189-181), revealing the decrease in
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pattern 55 decreased gradually as fibrinolytic activity devel oped at a

| ater tinexampmwm2contrast, with the ani mals given subcutaneous injection of
human G CSF in an amount of 1 [err] a marked enhancenent of fibrinolytic
activity oc®olysotbdteisn (Tween FERGp@wixyethylenassrbitah mhopodeatel whithoked aaibiianic dufistant was
i nj ect ponaddecbte a-10§ .19/ ;solation of the buref @C8F prepated dhd IpBHRMNInTidkcdnTab ExBWEKOBAKU" |
ed. by M mMhosebate busier @ 7) sodet the@oncedridion of Belysaibata §0 bévemel 6.4 m@am cAftenadjusting P 0
355 811 Hie pHpotie pragsuiedp by thgfsame a?mtaf the rhyslolegicah palind, ithersplntion wes filferedttiveugh a
process OTePRS d"t?f(ba‘gftsl aoregiize o224 to rarpove ipisfRorganipras, anstrhprgedieta vialg hich had
. Rbr i nol yiaeR sterdizad, The viajswere it an with stesliped pibbex slostires,ang thenysealas) wittalminuTeRgps to
adni ni & r 45 RNCRBRUN fPrdniecton-Ee vials werp stgred inthe gk #(7 tampargure eidewertpn 103 Gee 2,
"Anal ysi sgaf Cleot Tracer Patterns” in KISO TO RINSHO vol. 12, No. 6, June
(1978), pp——?-g-78] As Reference 2 shows, when urokinase is added to a 5

coagul ated $aPRlGe% FRLAB0e HERRYe R %oﬁol&? éirv% h WP 50K rffc rtactant
singl ey | Pl R@ Rl wds 2REE TS %0 rﬁrkomo% I’e ue°d ln
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t he pr eseoidie mbbencivame &eExposad tof dlews ifor @ fRBLb-dByMy Broceek, and the charged solution was
freeze dried. The vials were then sealed with the rubber closures and then with aluminum caps to give a
freeze-dried preparation for injection. The preparation in the vials which can be stored at room temperature
is used after reconstituting it with distilled water for injection.

contlnued

I?ﬂl was

85 Example 4

Polysorbate 80 (Tween 80@: polyoxyethylenesorbitan monooleate) which was a nonionic surfactant,
gelatin, and mannitol was added to a 100 wg/ml solution of the human G-CSF prepared and purified in
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aboeut 5-tines as nmuch PA as when they were preincubated in the absence of
human G CSF; (2) when hunman G CSep prags gersgyl ar endot helial cells were
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endothelial cells were pronoted, with subsequent activation of the

concomi tRefarential xsmningdm1e & phesnbiate bufei(th 7) sotet theheongpmirations 6fi RolysmbathBah i
t he maj de'ais A9 6m9m't° camg Ghgal. (10, ‘mg/ml ang 50 mgmi.rfme@@&;ﬁhetsqlmm wescittereth

vascul art ’8 &t“PPé‘l anp filter, iqving @ Homesise pifl32 Moo remeyp Bigyo [opeiensc andcpharaieinte wels
fibri noI il d Tha gu §)°'°51’f3’f '@SW ﬁtﬁd tbh F'I?rfb@é! insertion mapehingf soghat
per i ph e L fr s"t'ea?i pf"'teﬂltﬁ '“&GWF‘?TS af‘%?‘é Fhagped solution
cont i nuou eeze Eﬂtfb N 5’ 'PPéFI' pn yi e?' iy ‘ﬁ?ﬁ Yejve

acti vi tyte ”e 'necuo r%éstﬁﬁﬂagwe'os ?3%0 'ﬁh"fhhﬁin RiiRrPd @tceem i s

capable o TI% toﬁ%usna)n@ol%é lrgrltuﬂlgi) és‘i= %anl e/#edxe bot h

i n VitgQn nd PoteViarda thefab hich ab mh rent
pol yoxy ah thy haiaeay itHeRBy 93?1 nﬁlﬂ o Hidrhin¥fe Idﬁ@?o if$ a@tﬂgtb@ﬂtnp(pﬁ ?{&
added t Gis@ tdfibrih@yiic acﬁ/ﬁ} Udith QanQriueﬁtm?ssslblﬂﬁ%f {ArdmBUs. Fﬁnﬁﬂart &Lﬂeht dpﬁta in
Ref er entihopdasds)as Aéstit df G-CSFLAIMIHdraIdR S AdyOwdatih Sath a(wallad @smg of

concent rigbd drontbius. Prabysstow lactios dhbine aa Blsclivell diseéive] and eﬁrﬁihat@di’dﬂrﬂi lm&efBJaethe

oSNt 15C prasers Swentiort Wovides & fub thrsbasscohthol hged with lieiuddld \s@ib ekeagl cal sal i ne, the
solution was filtered through a nenbrane filter having a pore size of 0.22
[err] tFlaimgove m croorgani sms, and charged into vials which had been
sterilized. The vials were put on with sterilized rubber closures and then
seal ed vt Hsextf @hphaiarenuigayte eologpstigiuiating dactor for prepasing:pirombisnentiabegetnj ect i on.
The vf"als re stored |n the dark at a tenperature of lower than [err]
Exarrpl e XQ B% é? B‘hthBquﬂf)F%R'fé?’ﬁwaéPlE%tﬂlaﬂ Brembbthaidereds e)
whi ch was 2 AUFRIARF Xenays veesels ot MRA&ods added to a 100 [err] sol utlon of the

h G R f L) 10

pEZEBgaf AEBNER 1 8% whorSi ol ol Zg&%?gsv? %Eﬁ\f%ata;{%a% o carr
I ton | s en vat y arterial ndo gTI

0.1 fe ﬁog E %ﬂp th%%ﬂt]” Qﬁ% PE ella cel

t he phy5|o ogi c sa |ne the solutlon was e roug

filter haviysbaRodiRy @ aRy &% d ClahsA2o $Miefbby SHPHifnagfh Aoty B2BibR Rimu rged
i nto vial sisWhiaRby e thb%ﬁiﬁrnﬁtﬁgrol‘sé b-of td?.%ﬂfﬁ"&msen%t\uh ke Eﬁrg fds%%ﬁ' I zed

rubbeg cl osans.es and then sealed with alum num caps to- 40 g ve a preparatlon
for injection. The vials were stored in the dark at a terrperature of | ower
t han [ er& ] Ussxaogpting B ahy biess Clamisel 1@, WhBvbE Bai Afian RERILYISHHISbIBN MBS RictorN
nonol aur at gs thehblolingvaltysicochemicab priogertivstr f act ant, 45 HSA, and manni t ol

added to a 5bmelgtuldr weightitabout 18,000 Inet, 400 raa MméasuTast- by eippteplintiesizNitiropyhr & fsbdign | N
Ref er#nt i al dedepylstliatet pplypcvizmidligplhosphat e buffer (pH 7) so that the
concentrat i dth!?OQﬁthP@Pz%b‘ﬂWbata@eaEOmeHSP@ threg iseelegvict pointshpica b A1, B <1 58g/0, , 10
mg/ M and 5CP"A®) 61 ¥&Ypectively. The solution was filtered through a
nenbrane fi i) ’aﬂ%{?haﬁﬁrpa°'b8?"é‘9§l"fé'"'ﬁ'l”‘ asogpgion #28q nm gnd mipiemyAbeaniion 269 sns,
ang/charged Mt o vials whi had been sterilized. The rubber closures are

| oosefy f|ttQCT"Waf'ﬂéeq”?mf)gfthq??s’%?"’(“?soﬁ‘P"hﬁ?ﬁ‘m'H‘é* so that two gaps so of the
rubber cl osrue ;ar, ed to |ow for the freeze-dr process, and the
charged sol uti o}fﬂﬁ‘l\ia 'ﬁﬁf? ~PEASANAY R/\&f erézﬂs}gh@d‘\ﬁeﬂfthe
rubber cl osuref@@amwnﬁmmnmmmum a freeze-dried

prepagation for injection. The preparation in the vials which can be stored
at roomtenperature is used after reconstituting it with distilled water

for inject ustaccdingsanpbe of CRMsYISE EPerbY Said HUVRA '@ra[u%c&tb colony stimulating factor

pol yoxyet higlagionpeplidi dr glycoprifsiOnaging £humih igfaRuldbie caloryl@iting fadtdl Phdbiuced

gel atin, afen @etransférmbnt werstaintatd e decombinantl (dtof EHaf harsord & igbicoding tidte lidé> CS
prepasoed ahetting & hurhanggianuilocy¥e colonys$timUlatiig Sachil dctitiy. Ref erential Exanple 2 in 10
nmM phosphat e buffer (pH 7) so that the concentrations of Polysorbate 80,
gel at i orf- aHep aegerding tol Clijecawkerady SaidpbimbeptidbChaving aihuraandgra®locyty odigny stimulating
respecti v efagtor aptiyty is serraspried byeell of partiobihe amintacisl sghueacersbesay etow: f i | t er having a
pore size of 0.22 [err] to renopve microorganisns, and charged into vials
whi ch®had been sterilized. The rubber closures are |loosely fitted by the
rubber insertion machine so that




5 ttwo gaps of the rubber closrue are exposed to allow for

process, and the charged sol uti orER¥x855 8tieBt dri ed. The vi ulmmmﬁmﬂum"rm
sealed with the rubber closures and then with al um num caps *tocgive |
freeze-dgied g)regaratlon for |n ection. The preparation in the vials WhICh -
can be s'?eé ipd pate Buffer Qf?e@atrt%ﬁm‘gﬁrftl?ﬂ? AlgPakiserhate 80,
di stil I 5’8 F"I"I’léo f'\g r"?B‘hgo RgrresPect; ?!htThBPdt'tWB fliseadh

mbr fi . vi
i nvent ' \&l r%e 2? fi ..m T ar%%sures ar? el S;B/ f&tggégtc\grb (%‘nf @a g pto als

poten t;i aj 2 lphbri sl il A w Preh ! oum
whi ¢ W’i feélze 3 d. the g @QEveljthe ik 0 J Ebé eﬁFf& §% gfn %ap? 0'9%39
o BBt °"?5'u ?tt h°°"‘

pI asm NOQePeeldridd BrParktdn ! b mi%@ﬁdﬂ@’t@
Fi bri nol ghpdrat@é sl udbd Sher bdnBitHAG WRAGIGIA
the nunber TR miyRiblg QBN Kont SIChE BraSsht ﬁ@erﬁ’ioﬁ ﬁﬁﬂ:’f{ Eonﬂjmsqfugéf

and t eYinghedidht holenGatés thélaivly of hEmbrDvaBéuRBARhbIRECARS RGRcIREd ¥R, Vhic X&l s -%H&bus
These t athadtmanisodg,angpeby@oivertifg he plsnvifdgen Ribfs@ tovi a8ivete® fol (PRRIR), Wh P it
Ther ef orrse 1 RisrindipticpaceaigNivith conestLénd disEilulivh BEBrothblss Elutier, [ty AERkLAS o ¥dtréhlies
agent Wi ibdreaseschs @aesult ioti@-C8F fadroinistratitnl anidriiey Inorklils euchfa way lasl foepiongHtée el bd6askiRg of

col ony dyseth¥irerniusgTHese towracfians combipeital effgctively liissotisumd GOminate thrangke Miherefdfh, 2 2.
Use alfcoremeridvenionprayides B uapfelrtstrpbusicentiohagentivill redosetisidh etgent i s appl i cabl e
to all thronbl that formin the arterial and venous vessels of a |iving
body. & C8J¥ according to Claim1l or 2, whereby said human granul ocyte

colony s |rruI%t| n&ﬁbactor grormt es the 25 synt hesi s and secretion of
pl agm, noéeH Sy 9’3'59"’& £leny gfimulztige \fﬁ’éﬁbﬂﬁp’%%ﬁ Hrombpuzieontid pgest~ cel | s,

sai_ azs gcendm a.t 0 tpegthg % trt o enhance the fibrinol tyt iC
tivit | bus 0atral 2gent i§iappficghle 13,4l thioreb! et fermyinns 1
ac I V! y . 'Bsd%f '% f 'so "v"ilg(mdéol ony sti rru: a?l ng fggt or is obt a| sz

fromthes.sutj,g@ gk i | el ¢ stlr
fact ofs pr ngéegiga ¥:c§e]%|ona’(b¢cti§§&# Er‘: Eé%%%‘t'ﬂfl@ o §m i gq{; 0 omg?g

Bndd & efdoth idt
4, wher eby p@shifbgbh BTG MG BlRhIR toodphaMay the fibiid cﬂﬁy{ CHe ¥ "
foI | ow ng physi cochem cal properties: i) nolecular weight: a out 000

1,000 ast.meesabcadingo @y hd 6I00HIAE €3 8, whBleBH S RunfaR GradildcHd colony stimulating factor
dodecyl! sul isadbtained fiﬁ)’n YRGUYdreaEntles a0Rltire b l)uniaﬁ gahuiselte |c6|omt|ﬁ\hlatmaaé&opgroaﬁcmbeast
one ofo t hecéllar ee i soelectric points, pi 5.5 0.1, pi =5.8 0.1, and pl

6.1 0.1; iii) ultraviolet absorptlon haV| ng ‘a maxi num absorptlon at 280
nm and & mJsd angerding troang tone of Glaim® 5@ #rwherBy said humah \glanaloyteaolny dirsRffgaage of
the 21 r eshefjbssfolawingpRysicogheimisaloroperties:

H2N- Thr - Pr o- i} @plecylgr- weight: pabgutSd.008ck 1)08Q; .aPmepastres. By electrophoresis through a sodium
Phe- L¥u- Leu- fagecy Iq_élﬁ'y@'ﬂa@%gellal . 45 6. Use according to any one of
Clains 1 to 8 ,'s° té’é‘i"@ % (7R neyPfARRUIe fPpRlecisi Reitp. @t'r Rt pg= Bt ®F. i s
a pol ypept| a _human ranul ocyte, colony stinulating

h
Facgor act vy gﬁ%@& Sy et PRATIEE SR 1 oo D AR NI A 25
t hat ra%nd%ec%g{\@toﬂ?lgb? |duers fl%mq@ eynpe Iide so having a hurman
In ac

granu ocytec St tor acti vty 7. Use according to Caimé6

- whereby said p MPSRH g h ) Io ating
factor activi t)c/ﬁl S re%?gggnit!éﬁ gi‘y FFBofﬂpargté @ét eLeglqur}‘yo acirrgL% uence

shown bel ow. 5Fhe-L elReff-@uehISacygxbnpl-mg-Bdnro'w.phosphate buffer (pH 7)

so that the concentrations of Polysorbate 80, gelation and mannitol becane

0.1 mg/m, 10 ng/mM and 50 ng/m, respectively. The solution was filtered

t hr ough 6 Hearscardiag foi dny ene éfz0laimg1 2o fouherelsy sl taimal) gidduldcgte chlofyOstim@iatingSactor

m cr oor ganissraolypeptide erlaivcopretein having\ai haingn grinuidiayth aclorly stmulating faclor abehdty pridaaced

rubber cl oSP @stragsfermanioeopteiping jat reeambinantt vector histhharborsna @enel andingda e palypeptids hat
50 having a human granulocyte colony stimulating factor activity.

7. Use according to Claim 6 whereby said polypeptide having a human granulocyte colony stimulating

factor activity is represented by all or part of the amino acid sequence shown below:
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5, two.gaps of the rubber closrue are exposed to allow for-t

freeze-drying process, and the chgsgess salmii on was freeze d m“”mm“/umm"
were then sealed with the rubber closures and then with alum nunfcdps ®o® *
give a freeze-dried preparation for injection. The preparation in the vials

whi ch can be s roplnategé#ﬁr e pySo USEfh, af rE&HONStdyf Ut W th
distilled wat e(rﬁéet;’rjnﬁﬁ. ect1 on. ea(% ron%llsj% cont roéf&;gent of%"df"%e IL!Ft‘gsent

i nvention whi cHBEbntEehs PRemrl-enl cdrens bys of¢xgt i lv@u 1051y ndfli fal
potentiates theagdi liyy of1dungin vaspy! Aspndsiyel A4 cg£la s féu Prodyce PA
whi.ch ability is I1nherent in §he hupan b herepy copverting the

pl ashi nogen in ‘fsﬂ"bo X% i]r%ua{:Y?%/at%%rfoé)]r#’(@é%%mﬁﬂ‘ Eh B¥ed¥¥se to
fibrinolytic acLewi t@ysw liiscoPsequet dibsolléu orval thewniiven eI her,

t he nunber of r i i nc S S e of+ G adm ni sgration
and th?‘}y wor k Pﬁy‘iugﬁ% %ﬁ,ﬁaséﬁg p %Dt%é hgﬂpé océ%asi %F%f d#%/%e§‘ﬁr onbus.
These tow acti o$er cot$ nePre cSéectGlm| yAlR ssdwe Glnl d.éwi ndta tGkonbi .
Therefore, the pr Ntedh AV o] Ok eS S t Mpise C ol
agent with redu%%% sl?%g e?#i;cte@i.ﬁdqéﬁrquﬁw%gf eéai*urr%%&gr an%l g’érgy e

col ony stinul atTyy fGHRorGI%r keepaketg GlR hrdkduslewntGbr Lbnt . I1e0 2.

Use acgprding tgef appg 1l e ebyut 1y hrppdusTrentLeh qg@ﬁpt THr 2Ry cabl e
to all thronbi at gfﬁormin th arte{ial and eno§ ves,ﬁlgths of a llving
body. 3. Use acktRdilgutARai¥el Al mre%tfs M2 hu ot B ul k&t e

colony stinul atTry f@horGhrionées ¢he 26lu LeyntGrgi sMetid Arser gppon of

E@mgﬂégfﬁ”niéé%fitc?%‘ityo‘?ﬁ§$' o Binertit s S Binbie REET B¢ nfA i o
ac

ivity of saiPhendbl&el $et cAlas.PhHe WBInacArgdiAggt cAbmy Gl B31¥l ains 1
to 3, whereby spifl huggn GRANUAPEY!SefOl LY SEdY! ElANGsLACtPe | S QP! al ned
fromthe supernatant of a culture o uman granul ocyte colony stinulating
factor produci ngl®0 Val c8ers. Tyr Aegactaldikheut oAby Bhe diew aAls 1 to
4, wheregby sai dgiwmepprgr anul ocyte col ony stinulating factor has the
foll owi ng physi cochem cal properties: i) nolecul ar weight: about 19, 000
1,000 as ne d 3 A i through a sodi um 35
dodecyl sul fgﬁwggéﬁ?@?ﬁ@ﬁéﬁgg&g%ﬁ ii) isoelectric point: having at |east
one of .t hg tahe6eolahBe Siyldnb 6f BG4 So 5, thersbyPsaRt priteirt havilg ahumar® graflicbyte 6l6hyPi =
6.1 0.1; I igkimulkting 1adtot RtiRly i88 FHEddtéd contiidin ACpolypéBlde REpiadeniad G all boparteds S0
nm and a m NiyiAekeia Beabrtb skwn Bblow, Akl A1$tigardfain portion: | V) am no aci d sequence of
the 21 residues from N-term nus: -

H2N- Thr - Pro- Leu- d y- Pro- Al a- Ser - Ser - Leu- Pro- d n- Ser -
ghe_- Leusl Leu-IéySM@ﬁ-girﬁu- G_PworC]SI Reval 61y4|5PGo Uaea?cserdi _sgrlt oLeny Ppe of

ai s to 5, er sa upan granul pcyte,col opy st ating factor is
a pol ypeptide o BI ygéb'r o?glen Ergb‘i ny®4 hgxén (g-?’ﬁnup‘égyt girﬁol éh? s&?gul ating
factor activityApgodluysd filem &lnr agGijor Ampt Gdmt aAdangAdar ebenbi B8ant
vector that har S en odqli f a p id 0 hayl.ng human
g%}ul dtyte col gg"}‘/“ S ?'%ul g‘ﬁﬁngvgg'ct g%racte?\k/li)lme%?. ﬂEJge E{E‘Eor?ﬁg {‘gSCI aimeo
wher eby sai d pokgpepCirde Ha®i ngra hGikHn §ﬂ-unu{6§yt ¥ado| bay skewul §l¥ng
factor activitygijg regresgauedghy alheor ppart Tep t R2a2nppg aced ssepence
shown bel ow. 55 8 Met) Thr ro Leu Gy ro Ala, Ser _Ser _Leu Pro
n Gn Ser PheSefeuC¥EeuProysSetysGlpe Aly yLey nGlyy Lapg Alds Gl¥e an
Ay Asp Gy @8ys Bea Ser Gla Leu His Ser Gly Leu Phe Leu

Tyr Gln -Gly Leu Leu Gln Ala Leu Glu Gly 1Ile
Ser Pro Glu Leu Gly Pro Thr Leu Asp Thr Leu
50 . Gln Leu Asp .Val Ala Asp Phe Ala Thr Thr Ile
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S du Lys Leu (Val Ser Qu) [err] Aa Thr Tyr Lys m m“m{ﬂ)‘“l |
Pro GQu du Leu Val Leu Leepo@bystiBsi Ser Leu “ m
Ala Pro Leu Ser 10 Ser Cys Pro Ser eu cdwn M"ed | a

Gy Cs Leu Ser dn Leu Hs Ser dy Leu Phe Leu Tyr A@n Qy
Leu Leu A nToR aGlineuGl® uMel y Glu e GImt Leu S&ly PMet GAla Lem-r:; €| ¥h Pro
Thr Leu Asp ALENT Lelﬂeu Pa-al ,]]J?ﬂp r r
Ile Trp Pﬁg %rp Gézﬂ qyf Aﬁfao P'E f(}l Alay o ey
dn Pro Thr nAIG Sex a Aljet Pl’ﬁroGlﬂ afme Az ASa Ay Ghe dn
Arg_Nrg A avad yLeG ywal A & M@ L d‘i'nS éﬂﬁg ;@eﬂ L%% nPhe

Leu Au Val r Val Leu _Arg H's Pro
(provi ded thatc’%'r’r\ i syaé orsAef? FE n ArE o V&l 1)'-'.3“3058'%@@006{%1 ndli@o any one
of Clainms 1 t&lm \Mrereby sai-d protein having a human granul ocyte col ony
stinmupating factor activity is a glycoprotein containing a polypeptide

repr esent eghrolidedthdt mis 0 BAT; landf islolefry@am no aci d sequence shown bel ow, and a
sugar chain portion: 35 [err] Thr - Pro Leu Gy Pro Ala Ser Ser
Leu Pr caféntanspgséeche Phe Leu Leu Lys Cys Leu du dn Val Arg Lys
Ile dn dy Asp Gy Ala Ala Leu dn 2 40 Qu Lys Leu (Val Ser
G u) [®r ] Vehvanduriheines Tiyenschiighe Grenulocydyrs koldriedtimuRsrendersl Faktor§l zur HérStelluny/@knes Leu
Leu Gy Hwomt@eKontblmitelsy I1le Pro Trp Ala Pro Leu Ser Ser Cys
Pro Ser A@n Ala Leu Gn Leu Ala Gy 45 Cys Leu Ser G@n Leu His
Ser Q¥ Yeswendpigeach Angpraopl, wabeidas Glrymb@&ntroumt!pl agjalie Thedmben arevandb@ ist, did y
Il e Ser PHE in dgnprterjeliep undvendsen Biptgefifen eines ipbendemKdrmng bildgrey 50 Adn Leu
Agp, Mal, Ala Asp Phe Ala Thr Thr 1le 55 9 EP O 355 811 Bl Trp

AR °"d@9u'a° ’“‘E‘e‘d"’efé obe, lar mepgehjiche Granuigeigen kolopjestipgufprentiy Eaktor
Gn d y und etlo vgn mo ngktlvggrdurcwlaenelp”@ Qgﬁfp a%uare I;'mp heI|A| a
dy dy { e" °' dm éf‘s’“g%qa"aﬂa?' Plpsmin zyr;Fhdhugg der fipfinolytischen Alfivifat der |

dOth ?"en gat Arg H's Leu Ala Gn Pro 10 (provided that mis

Ser z}yr
0 or an%r@enhn?n Q1a9'f Glf;lb}ﬂ thcﬁd”l§ C\Lb%el V&ankl’c qmlgnle ul
menschl i chgnda midb j \Bﬁ\%b@@ﬂ?ﬁ@? 'K@Iﬁﬁ' b ehé:ﬁr da‘ ;.F '°|‘—Z‘ ﬁ%g]&iﬁd as

ei nes Thr ogdauariéPridlArenbrhdieh Wird. 2 ung nach ns
Thr onbus-KontrolImttel auf alle Thronben anwendbar i st, d| e

30 8. Verwendung nach einem der Ansprliche 1 bis 4, wobei der menschliche Granulocyten koloniestimulie-
rende Faktor die folgenden physikalisch-chemischen Eigenschaften aufweist:
i) Molekulargewicht: etwa 19 000 * 1000, gemessen durch Elektrophorese in einem
Natriumdodecylsulfat-Polyacrylamidgel;
if) isoelektrischer Punkt: weist mindestens einen der drei isoelektrischen Punkte pl = 5,5 + 0,1, pl =

35 58+ 0,1undpl = 6,1 0,1 auf;
iii) UV-Absorption: weist ein Absorptionsmaximum bei 280 nm und ein Absorptionsminimum bei 250
nm auf;
iv) Aminos&uresequenz der 21 Reste am N-Terminus:
! .
o ©
H,N~Thr-Pro-Leu-Gly-Pro-Ala-Ser-Ser-Leu-Pro-Gln-Ser-
Phe-Leu-LeuTLys-Cys-Leu-Glu-Gln-Val-.
45

6. Verwendung nach einem der Ansprliche 1 bis 5, wobsi der menschliche Granulocyten koloniestimulie-
rende Fakior ein Polypeptid oder Glycoprotein mit einer Aktivitit des menschliche Granulocyten
koloniestimulisrenden Fakiors ist, das von einem Transformanten produziert wird, der einen rekombin-

50 anten Vektor mit einem Gen enthilt, das ein Polypeptid mit einer Aktivitit des menschliche Granulocy-
ten koloniestimulierenden Faktors codiert

7. Verwendung nach Anspruch 8, wobei das Polypeptid mit einer Aktivitit des menschliche Granulocyten
koloniestimulierenden Faktors die gesamte oder einen Teil der nachstehenden Aminosiuresequenz
§5 aufweist: :
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sich in den arteriellen und venosen Bl utgefal een eines |eb n Kerpers
bilden. 20 0 3. Verwendung nach BRrem@ss@lt Bioder 2, wobei i&i'iﬂﬂ“ﬁlﬁﬂﬂﬂjﬂl"l
Granul ocyt en kol oni estimulierende Faktor die Synthese und s
Pl asm nogenaktivator durch arterielle und vendse vaskul are Endot heli -

al zell en fordert, wobei der Plasm nogenaktivator Plasm n zur Erhdhung der

fibrinolytisch tnpt & er do | el bi L det 5 Vi ndung
nach ei nem der%ﬁ%ﬂﬁthepigbi IS'EQ %ggel Pl(-jér }r\rgﬁsclsl ?chsee%' a]'i'lleu‘f O?S/%[%n
kol oni esti mul i 1R ender FaRher Lewm cheusthye ofver kewt ublworblml 1%l die

menschl®i che G agegocyygn ongest i Wi exeH- Fad OF o P4 OCkUgi er
erhé%ten w rd. é%l 5 §Vertwg%:dEﬁgﬁna(g]r;:}eié}gﬁa dgfyAn‘gﬂr'Uc%ieﬁl 'S 4c?ihvxobei
der menschli cheSHank¥Scybel k¥adni 8eFi nelel Cyenddlaaktr JFer f di¥fenden

ggysggglifchigneeﬁscw@ Eiwegspbﬁftcnuﬁtt@mihsméui)va@ ek arpgan idify et va
gegesse, u ektrophorese _j'n einem

Nat r | ungjodecyl (s)fgﬁ atgéf)l ygﬁPyl éir?'dgﬂ? ﬂgﬁ i's ekfi?scﬁ%? Pefikt :SeRi st

m ndest ens ei neSerlerCyls ei PreoeSekt réeghemdurkée pls SLéu Qla @1y 35

Absor pt i ons ki G HET® 268 m GHA' LA ALEES ot $8honPHY mAbel P b aut

iv) Aménosaures%erﬁlmiezgfy Reete hemN—Ghm'%és: Béu Glu Gly Ile

H2aN- Thr - Pr 6- Legls {3 V; r.PéO’ & Sﬁ(‘ﬁseéi}e%ﬁéo_ #]Slﬁ%le,

Phe- Leu- Leu- Lys- Cys-Leu- @ U-G A~ var-- . wentinA TR EBE ndrfter

AnsprUche 1 bi S legei Asp n¥alchAlaheAsy arRhecyAba KihoniHst i rlle e-

rende Faktor eige40lggeptEeh0 d pr [ it @fper tiz1at, des

mgnschff che Granulfocti;/?gn ﬁg?oﬁlﬁégti%ufﬁei eé)ielﬁdg'r'lé%akﬁ')fs l\:lésa'%< A/diaés vpo’:ﬁ<> ei nem

Transf or mant en kdduz8r t CRr dPreler Thr neflr ek@ibi nAlZ50 Met Rran Akktor mit

ei nem Gen ent hipie dQEa €i§eFO! XPEPIPRe M G161 NGFg AKAL i t d neGpl i che
G anul ocy- ten kol oniestinulierenden Faktors co%i ertgl?.ﬂ\?er\ﬁ]h%ﬁng nach
Ansprugh 6, wobei das Polypeptid mt einer Aktivitat des menschliche

G anul ocyten kol oni estinulierenden Faktors die gesante oder einen TG | der

nachst ehenden 11no equgy' e 5 fe TSy O Bl
(Met)nThr Pr owl}eui'@g y rorElAfa Seé'er msétla\? L%Ii‘leujcﬁ'liz}r o] %%n P?(l:}rIS Q'Ijg#e Leu
Leu Lys Cys Shdu Valy Sem Twn Ang Mal Len Ang dis Agn Alg Aa
Ala Ley Gn ew PPy Leu (Val Ser Qu) [err] Ala Thr Tyr Lys Leu
Cys Hs Pro GQu Qu Leu Val Leu Leu dy 10 Hs Ser Leu

Ay Ile Pro Trp Ala Pro Leu Ser Ser Cs Pro Ser dn Ala Leu

G n Leu Alngt deEMyBg@esdaBloeOiodeSeéund P oderbst His Ser Gy Leu Phe Leu 15
Tyr A@n dy Leu Leu G@n Ala Leu GQu dy Ile Ser Pro Gdu Leu
Ay Peo 8Therwendung nagwh ginertider Ansprilcheil bis . wobsi das [Protejfamnit eipdr Aktivitds des Perschligtiea
Thr  Thr | |Ganplogytenciolqniestinfierepgien Faltprg, ein Glygoproteiy ist, dpsyein Ralypeptid| eathilfodas darch

Leu G4 n P gesapte o@rrﬁinegTyil dex|ngchstglend gerejgten Aminosiuresequenz und einen Zuckeranteil
charakterisiert ist:
—

40

50
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Phe Ala Ser Ala Phe G@n Arg Arg Ala Gdy dy 25V
Ser H's Leu GAn Ser Phe Lepéhsssifat Ser Tyr Arg l ‘IH! w IT
Hs Leu Ala 30 " @n Pro mt der MaBgabe, daB mO o

oder 1 ist. 35 8. Verwendung nach ei nem der Anspr~che 1 bis 5, wobei das
Protein mt einer Aktivitat des nenschliche G anul ocyten

kol oni esti mul jer Faktors.ein da Iy tid
enthilt, das %?gﬂndﬁﬁ’é aéggm& Bde&é gﬁg i&?a Feﬁacﬁe?eheng ggggl gten
Ami noggur esequela uSleIrei Phe ZLeker Betiei LyshaCxkt eLiesi e6lui s6ln40vVad 50 55
EP (0,355 811 Bl_.(Met)pTh e r Seqy Se ul® Pro GI n
Serk/Phe Leu AL'L% E‘%g i&ﬁ 8E8u HE;"U xépn e%l %la F’Fe éln

Asp Gy Al aGlua Lysu Lam(m Ses Géu) Oarls Sén E—M) WEys LXsa Thr

Lou gy e HR, S8, HAR, Fpd Gud BT Sh B ERS Bk TEayis, OF

Leu Gn Leu Hisa Sery Lgu séur 3de arn E'é‘ﬂ Mle 8Bso &Eeyp Ber Phe

Leu t5 Ser T@%s GPFr‘ﬁ Gs>ér L%zg '—ﬁ‘ia Gy A'G@.n Leduy GAlla Gblr e Ser
Leu y r hr

Pro Qu Leu d.n Leu - Va
Asp Phe AIaCSTﬁr Limr Sere Q(Jn Leu His $e5 Gly &en ﬁ@@ Eey GIU

Leu &y Met a 6&9 E%lﬁ E'e'& Ellﬂ Ma Een @m 81y MRl Pro
Ala Phe Ala e P Al a

d
Val Leu Val S€Fa Bﬁr Gilyus LI?é‘u Gélyn S r  TPie l-'I_eg‘u é% \51,‘51|r &M Tyr

Arg Val Leu a0 LEUS Akpu.vAlla @1a Rsp 3@Phe t ader NaBgalmhr daBem O
oder 1 und n O oder 1 ist. Revendlcatlons 35_1. Utilisation d un facteur

tﬁ"’rml ation S on d r aggyocehas nuﬁal clpouMeIta AlepaPezbi on d' un
agent de contrgflg de a Fg'?rra?llegn des thr onbgi. 2. 1Ut|H§ F,%g sg& ant | a
revendi cati on AladaheW aQdd | 10 odBE: §ancoflys| Al8e ti bir=des
thronbus est apgbl callae gelrounilacs phler oGus Arg sartorm.tat Ga.us Gy

vai ssgaux art~rjels et % eux d' un, cor haat sui vant

| a rez\%endl cati Xﬁ(i Lgu %l@g'n >ﬁ‘lléquglel ﬁésf aX‘FgU Gég’ stsl #LI atro IL%I&

col oni es de grsnul ov_au,es SermaiTyrdf awrg s¥ala feuwt hdsg eHilsa Mdt&l@n de

| " acti vat eur agm nogbne par les cellul es endoth6liales des vai sseaux

artbriels et vgﬂ'ﬁe i’ 9 activateur du pl asm nogbne fornmant de |a plasn ne

pour s@ugnenter |'activite fibrinolytique de ces cellules endoth6liales. 45
mit der MaBgabe. daB m 0 .oder 1 und n 0 oder 1 ist.

Revendications

s5 1. Utilisation d'un facteur de stimulation des colonies de granulocytes humain pour la préparation d'un
agent de contrSle de la formation des thrombus.

_ 2, Utilisation suivant la revendication 1, dans laquelle I'agent de contrble de la formation des thrombus est
k./ applicable & tous les thrombus qui se forment dans les vaisseaux artériels et veineux d'un corps vivant.

3. Utilisation suivant la revendication 1 ou 2, dans laquelle le facteur de stimulation des colonies de
granulocytes humain favorise la synthése et la sécrétion de I'activateur du plasminogéne par les
cellules endothéliales des vaisseaux artériels et veineux, I'activateur du plasminogéne formant de la
plasmine pour augmenter Pactivité fibrinolytique de ces cellules endothéliales.

4. Utilisation suivant l'une quelconque des revendications 1 & 3, dans laquelle le facteur de stimulation
des colonies de granulocytes humain est obtenu & partir du surnageant d'une culture de cellules
produisant le facteur de stimulation des colonies de granulocytes humain.

s50 5. Utilisation suivant I'une quelconque des revendications 1 & 4, dans laquelle le facteur de stimulation
des colonies de granulocytes humain a les propriétés physico-chimiques suivantes :
i) poids moléculaire : environ 19 000 * 1000 tel que mesuré par électrophordse sur un gel de
polyacrylamide et de dodécylsulfate de sodium;
ii) point isoélectrique : ayant au moins I'un des trois points isoélectriques, pl = 55+ 0,1,pl = 58+
55 0,1,etpl = 6,1 £0,1;
iii} absorption dans ['ultraviolet : ayant un maximum d'absorption & 280 nm et un minimum
d'absorption & 250 nm; -
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4. .Uil4sation suivant |'une quel conque des revendi cations
| aguel l e | e facteur de stinul ati ogpdess589 BRI es de granul oiﬂ'ﬁ ﬂ “ﬁm IIII
obtenu & partir du surnageant d'une culture de cellules pr

facteur de stinmulation des colonies de granul ocytes humain. so 5.
Utilisation siylspayency d'agides quieqs@em%ﬂuési@eg petinderigitémité ¥ns 1 a 4, dans
laquel l e le facteur de stinulation des colonies de granul ocytes humain a

| es propridtds physico-chim ques suivantes: i) poids nol dcul a Vi ron
19000 _ 1000 1 elf,QueTuosed-Dan-GL poProphlmbSe e - K- 2bF5aEF ) A de
et de dodecyl su de sodi | Ntyi S gue: ayant au noi ns

| " un des trois [54 "fslo%i‘llet-‘?% Gh’é -£e bl%qglfq;éi ,8 55

0,1, et pl =6,1 0 1, 1ii) absorptlon dans | uItraV|oIet : ayant un

maxi mum d' absorption a 280 nmet un mninumd' absorption A 250 nm 12 EP
O 355 §illg, Bl]tlﬁs‘ét}on%Q%? RS qHeldnidCids FTbiaoHE S 4%l dEr@ﬁéqu% 16 el de stif\Giation

| extr6m t6qbk cdibals & rgraﬁ)lﬁl&yie?Hurﬁeréfhﬁ"p 198 Tou SRS DiyGroRing abAnt B ackilits de
~~Phe- Leu- L gdtteluyde Siihiaton Wesdlonfds [dd ghéaliocyted- aumaﬁi? proMt'pEﬂ dhatkanSéman Ic¥dhant!lun UNO
quel conque cegeur BxceMiskiatdul €5dFge in Yore, cotanl fouk Ak peYpeMidb GydnBiie Aiivitsl 8o facteur de

sti mul at i on stimdaticrodeseblersestis gephalstyie® ByMas humai n est un pol ypeptide ou une

gl ycoprot 6i ne ayant une activit6 de facteur de stinulation des col onies de
gr anul ocy?-edtiksationi suivagt dedgvandipatipn @ndans daqedile eTpeiypeptidn taganhnte antiviggadst facteur de
reconbi nant strodlationh deggeolanies ge raeandentten thumain esturepréreity peploitce petarde laséguence
activite de degideseminég indigyéegidestoldn des col oni es de granul ocytes humain. 15
7. UWilisation suivant |a revendication 6, dans |laquelle | e polypeptide

ayant éhe act wagznﬁlgrf agheur %(?1 std r§ul q:iﬂd)nidfé ®é10n|sasr deLem arRtrocyt es

humal n est re par tout ou partie de | ence acd;ﬂ?s Wiq nes
i ndi queo ci - de63nusSez0 Phe Ley niiou THYS pr Pro Ala -~ Ser

Ser Leu Pro @ég §§gs H%% A ey lasp C(YLY L.Rella lela d.eu \GlnArg
Lys | Iég Gn p y Aa AI a eu %g 2%,_ -Efi.n lé.gs Leu
(Val Ser d uFles Lys aLthr(Vaﬂy ¥ m By u u Leu
Val Leu Leu guy ég s I.ﬁtb %m I¢1‘:u FLeu Wpl ALau Pkeu €4y Ser 30
Ser Cys Pro n Tﬁr é,eg Cﬁ,& LEHu Sggr Gn
Leu His Ser Hdéisy Sexy [F#\‘é (f_ h Leu Leu g Leu
Au Gy Ile ¥pr Cys pro Seser Pr@lnGlAllaLeLleuGl Glnpy beuThtuaLeﬁ YAs
Thr Leu Gn Leu V Phe T T éu | PReTr p,euG n
an et au s T %’9 Gl Ty MiEs e Oy 0 T
Ay Aa Mt 'ﬁrp A Rbky Alen Seeu AG&B PAde daﬁu AF&“ AF?;Y A &e
Gy Val Leu L Pheu Lagp45 Thru Yahu Ser
Tyr Aré Val Lef% g%—i% S@Ju wég‘é el& Ggg (3325 | a conﬂJatpi‘lo ue 4n est 0
ou 1, ot n est @(mwu I:leu gAspUt Valsaplan A§PvaRbel ' dd@ q rcoﬁa%e &?se
revendi cati ons 11 a lganélhaqultl eghg PEALOSI neuay®Hlly uMet Ala Pro
W “ Ala Leu Gln Pro Thr Gln Gly Ala Met Pro Ala

Phe Ala Ser Ala Phe Gln Arg Arg Ala Gly Gly

Val Leu Val Ala Ser His Leu Gln Ser Phe Leu

Glu Val Ser Tyr Arg Val Leu Arg His Leu Ala
Gln Pro

50
(avec la condition que m est 0 ou 1, et n est 0 ou 1).

8. Utilisation suivant I'une quelconque des revendications 1 & 5, dans laquelle la protéine ayant une

activité de facteur de stimulation des colonies de granulocytes humain est une glycoprotéine contenant

55 un polypeptide représenté par tout ou partie de la séquence des acides aminés indiquée ci-aprés, et
une partie chane de sucre :
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activite de facteur de stinulation des col oni es de granul .
une glycoproteine contenant 55 EP03s881I@ypeptide reprdsgmmlllmmlﬁm ?
partie de |a sequencé des aci des am n6s indi queo ci- apres, *ettune partie* '
chat ne de sucre: 13 EP O 355 811 B1 (Met) nThr Pro Leu dy Pro Aa

Ser  Ser '-EL(M_é:E)Oﬁf‘ 1596 Eée GA? bea 'VE @e& st @ew Erd Val 5
Arg Lys lle G Ala Leu dn Qu Ifénu Leu (Val

Ser du) Oys ];Qasl?ﬁ Eﬁ}/? E?g n-eBu L¥ys CmSs Lsup Gy I?éu Val
Leu Lleu Gy Hu:Sg Sﬁs‘s LEVe G5yn | G2y Paep TRy Aada Pada Léleu S@1nl0 Ser

Q/sbﬁro Ser A a  Leu Leu a Qs . L S G.n_Leu

Hs Ser dy G]I_‘feu L¥%e LE'éu(‘f?G\l )‘l‘)mg;% If\jl? gﬁr{ Eyé' HF Qu
dy Illet5 LeuSetysPriRisd BroLeGluG xaluPr G.euThiall elLevAsLeuThiGlyleu A n
Leu Asp . Val h aT €] t Glu Au
Leu &y Met He P [0 69, g&e Fog Eoh Braf Prog rtedéb PeTAla  Met
Pro Ala Phe $¢n G}es Pra ®&hke Arlg. Aeg AlGAn Gheu G:’yla/aIGl}Leu Val

Ala Ser His u e G Jal er yr Hrg Val
S, Gl h
Leu Arg His c‘Leu A{T sggr oG gvetrikﬁa ?Ilgl’?dl tlegn u m["eesutS ,e et n est

0 ou 1). 30 35TW 40Gl|15 56185 hgau Leu Gln Ala eu Glu Gly Ile
1 Ser Pro Glu Leu Gly Pro Thr Leu Asp Thr Leu
Gln Leu Asp .Val Ala Asp Phe Ala Thr Thr Ile
Trp- Gln Gln Met Glu Glu Leu Gly Met Ala Pro
20 Ala Leu Gln Pro Thr Gln Gly Ala Met Pro Ala

o/
lPhe~ Ala Ser Ala Phe Gln Arg Arg Ala Gly Gly
Val Leu Val Ala Ser His Leu Gln Ser Phe Leu
25 Glu Val Ser Tyr Arg Val Leu Arg His Leu Ala
Gln Pro |
(avec la condition que m est 0 ou 1, et n est 0 ou 1).
30
35
N

50

56
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