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G CSF (2)m'l‘5>§ieft he met hods described in Referential Exanples 4 to 11.
All of the human G-CSFs that are prepared by the methods described above are included within the

40 scope of the present invention,

The human G-CSF containing solution obtained may be stored in a frozen state after being further
purified and concentrated, as required, by any known technigue. Alternatively, the solution may be stored
after being dehydrated by such means as freeze-drying or vacuum drying. If desired, the human G-CSF
may be dissolved in an appropriate buffer, followed by aseptic filtration through a Millipore filter or any other

45 suitable means so as to formulate an injection.

The leukopenia treating agent of the present invention may contain a pharmaceutical carrier or excipient
necessary to assist in its formulation in a dosage form suitable for administration to humans or animals. If
desired, a stabilizer and an anti-adsorption agent may ailso be incorporated in the agent.

The level of dosage and the frequency of administration of the human G-CSF in the leukepenia treating

50 agent of the present invention may be determined in consideration of the severity of the disease to be
treated; typically, a dosage containing 0.01 - 500 ng, preferably 0.5 - 200 g, of human G-CSF may be
administered to an adult in one to seven portions over a week, However, it should be noted that the present
invention is by no means limited with respect to the content of human G-CSF.

s5 Examples

The following referential examples and working examples are provided for the purpose of further
ilustrating the present invention but should in no way be taken as limiting.
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- 2 X [ essojved) twideaid 50006l df gistilled wermdnd tie salutivndia$ bsegltichity@itgrods thisAghcaiMiipiere filter

sol utssomm.22amd. 0.4 m of a nodjfied McCoy's 5A culture solution containing

0. 75% of agar were m xed, poured into a plastic dish for tissue culture (35
[err]), HuBarckeae mlmeverpnadierdnteel] suspensiorat 37 C in 5% [err]/95% air and at 100%
hum dity. Ten days later, the nunber of colonies formed was counted (one

col ony corf’sP@FlW@"’Uf"“'ﬁtObfa@a%fm’B@ healthy Pprsgm by clejna!pyactiye was diufpd B-alp tvifh é‘ﬁe

uni t "Belﬂﬁ ler‘}%"%{'t"iels\‘)‘i“'f ‘?'% "P’ealjF' E(%[P a‘?uﬁf?ﬁ“l‘?@((%‘ﬁ a‘Ef?)F'B‘?] h° )W’Fﬂ‘“

spe; |ty rgd

b?ne (r;saf"' ?ﬂ; C Ils 4 u re sﬁegt

of a cont ini 2% o of gw e geru? poure a a \éé[j Z}IQSPJ Ur and C gor
nucl e :ﬁ u atm N g é: i th Qstlc
cont aJs nlﬂ n@hg d Yéﬁe q’lom >é a hdiP N5 ordnf Qell@mpc brﬁat t$J3re c@fec{ebssue
cul ture , coagul ated, and cul tured for 5 days at 37 in 5%

[err]/ 95% a| r and a 100% hum d| ty. The nunber of colonies for rred was
count ed Referential Example 2: Isolation of Human G-CSF

50 (1) Establishment of CHU-2

A tumor of a patient with oral cavity cancer wherein pronounced increase was observed in the number
of neutrophiles was transplanted into nu/nu mice. About 10 days after the transplantation, the increase in the
weight of the tumor and in the number of neutrophiles was significant. Twelve days after the transplantation,

55 the tumor was exiracted aseptically, dissected into cubes of 1 - 2 mm3 and cultured in the following
manner.

Ton to fifteen cubes of the tumor were put into a 50-mi plastic centrifugal tube. After addition of 5 ml of
a trypsin solution (containing 0.25% of trypsin and 0.02% of EDTA), the tube was shaken for 10 minutes in
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25 (one colony consisting of at |least 50 cells) and CSA was determ ned with
one -unit being the activity for form ng one colony. The nodified MCoy's 5A
culture solution used in each of tépq,gﬁt a8 (a) and (b) and the human bone
marrow nonadherent cell suspension used in (a) were prepared by the
foll owi ng procedures. 30 Modified MCoy's 5A culture solution (double
concent r ad wam) balwe |37 €C gndaive sarernbb@onas SlisSafdeduhriothereS b bfuthé game( iipHit 8glytio? wed
of MEM amnddded arci teypsin digestion wasdéondncietiiiuaden agiinnyierki r@uutes &t 8¢ Q. The sup8metany feell
sodi um bi gapaheieravas recedergDargGOradrin ics atdr tsdtyasishadrhepreinsatiyatediby adliigarog 1 mi of 2
di ssol vedbavipg tetal $a500 nml of distilled water and the sol ution was
asept i cal | y After|rerepleg thasp GAgeAues 10N9e 39881 e £ol| guspension wispregoyerpe cpm "edH!IWéFP
bone mar r BRYIWYeK RBIARIdTEPoREMY and peREiHged 3h40R xebife! rraipyesip Pbigin 8 celtnetatnibe Pellebm a
heal t hy p#ssBEhe 3}"”'5‘1 IO cniziing 8% phe b?i’f'\etﬁt%de'?j’“%? Haﬁ/ﬂ‘?’?ﬁﬁ%’rfm’&‘ed ‘"FQF'NRS"'%MO
culture s‘Eﬂ" f’ﬂ (2 1‘8(?“’ ;Zé’PU'I' %""ﬁ‘?"gq'gg‘ °:P}0’C]%° il "ﬁ"tk 5’1‘ (‘S‘?’ Bahtin R C0-

na

Chem cal s %t ‘2’( Inl vme feta|
. 10 ema ant s remov?d
i nterf aC|

I ﬁeé\( glfze)n % con ued m
y O G] art 0 ur he C and
were wash ure%ﬁ wagre P %ﬁ ?Ja fi Red ol j' ZQPM
1640 cul t e a0 h'al b@@n QEM & ! aREm e/OeQ %'aﬁ\ﬁ)o ye(b pe &fu&éﬂls fH&’H&rﬁ Nm“n B a
25-Terr] plaadhi & Oc.fombfeﬁérw%(;fé id Ydifhku 809 Lk N GHRATHolb Hith RPMITIABL ARy | N
a [errs i Reuskah @ 20 NQ:E]@E? ReI7e8 e Ghthrs wAEhRnddaniY B0 BniaiiBg 5040 6F I\ekiadfotal
pour ed i Néetund aftl @8 triufu dRoutd asrked MPodi) werd) tbrioldal BRisBlety] ar% FAO Wi Silition

hal f. Nonagsfaring o%Cefl & Bovine felAP s& LY aval RbdUAL andduflivatiod Wes t@dudtsaidior 3 @fbré ay@n
assay. Reftereettdr, saine EbaREliewale reksolea tuhdsubjedtedo BBAINgHYRHindithg d(ulibn method.

Est abl i shmete ahuli@igli1 Zlohed were Olieckrid for theakt CEdctivilly tahd omeadlone 40HU-9) exbibited ractivity
wher ei ro patoutddrivesias highrag #wtofweothebeawsed i n t he nunber of neutrophiles was
transplanted into nu/nu nmce. About 10 days after the transplantation, the
i ncrease {2hiselafien gidiugige GHSFt he tumor and in the nunmber of neutrophil es was
significant. Twelve days after the transplantation, 55 the tunor was
extracted as B% f‘?"& 5?‘? 'Sheﬁl F"s(é)e‘&etr%amY”ht“c? °€G‘B'§’§’yc5‘|9"sf POD%t'?ﬁqufogﬂéP wafuerrei v

t he foff o?M“ °"12 e e si ‘f’?‘%é §“58?“df % Gty I %’"
F

f?t rre d whn

50-m pl a% '"8
I'OW

ut e were found to
Sﬁl ll:t I O][] g innel %ﬁo? the a‘t 20%(8& \:E T ézl% ef‘re
shaken 0{64 ﬁltu ern It as'c rct Jjed |qF
super n% mcomﬁhng 1 o% ne b m c'f‘a@rzﬁltu J %Q%bl uresé?J 'v?JE a
added an reEﬂ.EééB%yrb '@MM@&) petalelsty atéHE‘ o @atuleMds Qobobddd i' aydl it By @
37-C. Therspdtify %e&@és 5@%9@9@%&%%& sUpBMANR 0P ELidrd GerSioRio Gds bbtaihdaCoatH t er
the trypshékhadadRennis Mambd ¥abIEHhS ¥updmathrdt ioPEn@b toloethcodred witDivib Béhs hidin@ined
serum 5 over a AfdiREntly BlRRAJedPEriddhese procedures once again, the cell
suspenss on \Adisatch eoosisiinige of, 5,800 Ml df @@ supdriatdnh 6f the eMﬁJ@Ltibiaywed)b"aﬁin&edi wBhIB.PERSF ON,
and cent r Tweag@d ast cohbdtratedjatoatr100Mtimasriytuisdittraion BttraHaow Fibel DC-pend AhiconTHMe 10
pel | et waémiashBe corveatatawas purfied By befetianingistegs. 10% of a bovine fetal serum
and was t heeaperian Gonltletithe rvowepﬁa&?gtaueefwﬁnt ofr quitfire vk sylfested i oelt filtratjpnyen an
cel | concendiyogel AsASHgoluginyg4. é’ﬁ?’} SQe't B plastow raie picge. G0Ribwithi (GH My Trischifs! Bufter i n
a 002 i*hculdal 3 pestainingr 1P M NEC! POt 9PhG rﬁwa?'t%P)(NWat 'Fﬁga‘ﬁ' q’ 1) PEI'F’E" ?ﬁﬁ‘ f"i on
cont ai ni ng E%/%‘)?ﬂ with ‘P%'W ﬁ%‘é’? é:‘{:'é‘f“"% ";’lo fr SO En 4
t oget her w t°h ﬁ esh
Suppl y of cﬁﬁ@ 3%1?? s %J@%@%:ﬂ%ps:giﬁf? i w.,..ﬁ::w}E Vi fos fz, Jask
becare ful |0 ﬁ@ﬁm&s r ufa‘%%o%a& sl L M@& a’?&@@. ‘ha@ o EiSN
one. On the Yolu 186 &n Aiffan i‘g‘lg'apryms |t§59|1
charged wit ‘h m%d%&lonmw&d@or M LY L&A b @pfdxr.f &eae&ecl akidCliohtbthi ﬁ‘&'
5-fold wit hao M p;l&o%n A8 Derdrmitlatidif of BmEls! hakE SbqlinBle; @RISR okf d WK KK ARSI etk U
Co., Ltd.) dmhkilidthdlbedn Rofif1®bithdvih tch 1dREDut fEofiButesNinb recipiitd Wk Uéhadvbdby doRtfifugdlion
m nut ege at 18 7/10Gmindtédeat OEIOJOU € TWESupWASEE tad Abis6rBedVdnt dvu-BonbiBhak @é adlumn g mkORBOf a
bovi ne f et alm ®ekéhipraptibidri @sen Watbis) BHUiIBRted avith \t@0aghédds edtias tantarigen-grépanal ek
Subsequent | wfjuo@dacefic ddil; el colume waotdatinuouslycautddawithi an gqudeddd wfutian dd O\ Pantefiuoetaelic
serum was aaddedichrohtgnedin-prapancd having s lion cancdngalioh gradignt wb30e- 60%y & high performance
liquid chromatographic apparatus, Hitachi Model 685-50 (Hitachi, Ltd.), and a detector, Hitachi Model
55 638-41 (Hitachi, Lid.) were employed to determine the absorptions at 220 nm and 280 nm simulta-
neously. After elution, 10 wl of each of the fractions was diluted 100-fold and screened for the active
fractions by the above-described method of CSA assay (b). The peaks sluted with 40% n-propanol were
found to have CSA activity, so they were collected, re-chromatographed under the same conditions, and
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Thereafter, same of the cells were recovered and subjected to cloning by
theetimting dilution nmethod. The resulting 11 clones were checked for
their CSF activity and one cl oneg 4% 404 ghi bited activity 20 about 10
times as high as that of the other clones. (2) Isolation of Human G CSF The
cells established in (1) were growmn in a conpletely dense popul ati on (grown
t o confl ussaygd farrCSANYY B% semb trepttedf Againk €SP exctivity wah ebsewbd in the peaks ait d@%erred,

sus pendedprprang Ohergiorep fheserpepks horecalectad ¢4 fragtions =othmi anditfeepasrdried. 10% of a bovi ne
fetal serfidnThe ragresdried pewrer wesodisgolydds 800 i|of & adyenus Falutign ofl triflymoaCeys agia) |

and whi r| contgining #Pegef grprepanpl rasgnthe\gelution was sulipqtegl ipdial pREQIMENce Jadid (EOBIWAN | n
a conbl et @PYY YehELC 38095 Watojugn (T P(ﬁﬂ)ﬁa Manufastyrin gu%c'%ﬂ Th™hesq fife Fluipa|ves of
the roll e?°“6‘6{ef’|"%th “tehsé““ﬁ lii‘ﬂ‘fet‘j&’seso B‘P dH‘" cf"%%eé’a%’ ?i#‘ﬁ%’? }"‘é%? "RPM
1640. Af t% m pﬂ%g i tlon Cﬂ C'gr ﬁ a\%o g cgv served

cul tl Vatl ac’u §en rﬁ % i corres n P’t f(ia 2/a gh@ cwept?a
L iy

Copl aed ksawé@reuz% o0 G ni'h; n%wssr Ly b el b at&swags%yms

recover edft it 4@y Sudddb Rive hﬁ){anr@%@ duﬂ@ hese procedures,
serum free supernatant of culture per bottle was obtai ned each week In

addi t i OmerelehtiaPEXRBI B0PHyBad2hdlcal PBpertiéper Nat ant of culture to be recovered,
wi th ghecerts maintai ned over a significantly prol onged period. 35 A
bat ch consins physgo@kmialGidpentibs 6ff huinbe GErHFafhita twas brepdred in Retstdntidl Ecanplat Avered was
m xed widbtbrmihed b/the fiolldwirgeanaléds amidestoncent r at ed about 1000 ti nmes by
ultrafiltration with Holl ow Fi ber DC-4 and Am con PM 10 (Am con). The
concent KipMeeaniaswaight i f i ed by the foll owing steps. (i) A portion (5 m) of
the c®ncentrated supernatant of culture was subjected to gel filtration on
an Utr o%eTheAb(ﬂ@A'a'tUP'Q'#n“ e @SFevqs] dgierieq dy rodiurp (apecyisuligtefrpiyggryiagtide el ca

‘i"@d and

50 m/he WOP'PPfﬁ':dﬁDWWﬁ)se*ﬂa'e ?fetrlca:ﬁlwpme'f vfai ‘?“91 EANG i &1y 1 uct'?iﬁ'%ﬂama
\?\nn?hobgg Em}é:%b 32'5"( R”é ‘P{’a i‘:%gﬂg drg 3/0 p\éﬁéﬁ% 2% Ia%%%gar‘g % Q:é‘?oég?at ed
cvt o C r 0 fln olu sodju

O]Y each ﬁ% a r@,ﬂ%%bd)ﬂ n}erca halnol “i reﬁ‘nl gﬁeﬁ:\tr re swnt ﬂ fq }ﬁﬁfple ‘the

f raCt' Oldfie AR Yesi éﬁd bst &Gl e!an@S for

Ve = 409\0TecJaQQV ﬁ‘\t r¥Pdefs Wﬁ‘laﬁﬁba is h spﬂ&ﬂﬁs@ ﬁﬂgﬁw moﬂ)aﬂevm% folifin t
fractjonssa for. W€ 670609 Gvalbuinin (OVALRBOWITls G00R WEBorit! ARk 36 Yrhdt- v OFT,008 NS0y beah

Ther ef Okr@psint MBbitA AT wi 22660) GRS 1Y¥B2yMe Clol AC 118 AoTANA sMEIB -bakic® BérfedioRding @ @

vol ume  @fole6idlar waightlof Bproihatélyt10860 wdsrdefeéiedd apparatus with PM 10 (Am con).

(1) To thevieweens raile thefhumat G-OBE oitas praskiiridveatibn |t M todaleld molaculak wlighk %
trifl uonbepetiteoaci d containi ng 30% of n-propanol (for determ nation of

am nosaci d sequence; available from Tokyo Kasei K K') After the mxture had
been | efiit) Ispglecticamidt i n i ce for about 15 m nutes, the preci pitate was renoved

by centrifugation 50 for 10 mnutes at 27,000 x g. The su er nat ant was
adsor bed othedsoplestriq pais il HpakSFCafsthe Gresemy "‘(’E‘"?ﬁ#’% %"@ﬁ?‘? By adlahbasy isprigclicor y
use; \aelest hOé ig aP'?aEﬂ*‘%it %PQ WH% 05 @&a@ F@BICU?W“Eﬁ‘?) c"aﬁrt%'rfﬁleﬁ pPPf?ﬂs tano|
and t¥i faurLeRe] ¥ stF

aqueous : %m metnano P aor oroace C aCl rp I S 1 §n Ol
havi ng %bie #E'%s% @t 10 )%‘ /'ar ?c %éﬁn%‘ég% ac%] E@%

liquid grap |c appara

a detEC?orAnal id &G Mpslon ﬁﬁhe pH @aﬁ& 6} 1 t(( HS &6 fHree distifht Lan\‘i@écﬂ’eﬁﬂm NS =t= 0
det er m B2 Ky 2APE 73, BhbrigwhichthedwOodnds Bl =285b 5D Wt pRoriBat Sdmponefist er
el ution, IRoh&f ke meksu@eits & thd HfmelsbAgd bIausF gaSthélioliowingGestitpif 068 *andls.g +
screene@ﬁaaa shhRA@1active fractions by the above-described nethod of CSA

assay (b). The peaks eluted with 40% n-propanol were found to have CSA
act i vdot i) Woabkdigpnwer e col | ect ed, re-chromatographed under the sane
conditions, and 7 EP 0 217 404 Bl assayed for CSA by the sanme nethod.
Agai n, CSAThacthnié wgs chasked fos s V¢ dosomtianiwith pespiatropiiotorhgies, with §16 [yiflnespacetic acid
Ther ef orcentaininge4% peaRigpanelr keing diler 63 @ doferanch & cakigHg peakqogsprjedzAhgé0 nm and a

f r eeze- aniredn peakial 350 Telv Pelerninatinn b amipbAfeI*aRBS di ssol ved in 200 [err] of
an agdeous solution of 0.1%trifluoroacetic acid containing 40% of

n- pr opariBIPetexTieptieel Ntgimine] ARG s8q8PEct ed to hi gh performance | quid

E[] GOW;OS-'H% sixmgléaél%ub?ange K ?G{n%a e%r%\cé\a/u(o:r? with a ggs- soe sSquear‘lceNqup dC égsrystgrgs)
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conducted with the sane aqueous solution at a flowrate of 0.4 mM/mn and
the-fractions were taken in 0.4-nm portions with a fraction collector,

FRAC- 100 (Pharnmaci a Fine Chem cal gp.o #@4aa®1 t he fractions taken was
checked for its CSA by the sanme nethod as descri bed above and activity was
observed in the fractions for retention tinmes of 37 - 38 m nutes

(cor r espoamditimgrebuting MR Toff ardien add wasl @d)yzedTibye rogline | prasedurascwithom Bigh @erformanee équid

r ecover eccheardtopiaphid pppdratys (Backreanalhsiuinerdd) ghe UitiasiBera @RS cdelud@n &Beslyhaminstiumess)mm x
30 cm). THe calahn Geniid mef & 25Gnol mee daulindtof milee stading euffer [ solseonisinias 6™ ned
was assay®@dupycetie dyfier (pHd % PndCiGX gpstonilile] angd; inipoted, yiil “fec?‘a'ﬁde 12§ diseaied MLARe of

G CSF &ct e/ ptaying 'R@F’ér%ﬁ"lf?‘ﬁv weS, effepiPe bB"°‘°‘P5ﬁ ﬁ%%ﬁ@rfﬁ‘%%ﬁ”"]g R&r Thedew 13fe wefe

physi coc hb‘?ﬁ“lf'a'f‘ 2 é?Plt“f“é ra‘H‘i?ﬁ”é?ﬁh aic “I%f"ﬁ‘feé | aI
Exanpl e 22@0eh BRn é'bl‘ ’ﬁ%gef‘ﬁl §“°' a'Et‘B' ' ”M;ﬂ%

wei ght 20( L?[‘?'fxé)eld w!? os:gof r:ﬁlegsa SF f a r sult, the Zrag\ln ég l°“ hm%He ;gllo‘:fvv?r::
dodecyl, sul Gt g Mt L g s or-est S

el ect rophoretl C equl pnent err (16 cm pr oduct of Bi o- Rad
Cor por ati on), gel e up of_ pol_yac Lde sl.ab gt T = 15%
= 2.69% rreasuplz#g 2@ Xﬁ X 1% ¥ r?y 8ncer§te|ta (rgel (T =

3% C =200 .4 den@w@d .sw < s W R 123 byydhe chg Qui ng
procedyw e: CSF was boiled ¢ 4,8 mnutes I1n a solu i'on coftaining 2% of
M

sodi um dodecykgul Laig u . &3 v er g@@lt aefhana 118f tegiped ¢y ng
el ectrophore5|s W|th 4 [err] of ¢3my sanple with a constant currént of 30 mA

for 4 hours, ‘?as- pAEp\-eqland- sfedl RedlW th RS eeonragee -Brilliant
Bl ue R 250 (pro uct of Sigma Chem cal @®)) for band detection. The

fol | owehg subgyanecealacr-e Thyed- &y mod &gy ar wei ght markers after simlar
treatments: phosphorylase B (nol. wt. 92,500), bovine serum al bum n 30
(BSA, nmol. wt. 67 000), ovalbumn (OVA, nol. w. 45,000), carbonic

anhydrase@go h% 000 soybean trypsin inhibitor (nol. wt. 21,500)
and | ysoz g(ar?ﬁtr“m‘ PROG ) A si ngl e band correspondi ng to a mol ecul ar

wei ght Of aFH? [ QX waF's" d}ésojf ed .in '%% ?mlc acu? qhe 5 Vg lc}lfraletnp ouﬁé %“ Erbm&cy
hunen G G 4 }}%‘ﬁ% %.ef%gg TS WE% 0ol i u%i"is e ) t dhcali

of 19, 000rea 8 ot et o LSRG uoﬁatp@wmpb iz b RRMATTEh o

h@affE06H3tcd, T¥BNL bRn VRS ﬁ FhiThaRE wory nané 2, ANSPSHIN-4 nGine

el ect r Qph&rce&su@ GEPBF @b H@mﬁ#ﬁeéﬁ e(fwt QeisehksQENT RS fmra RadFiel yioli8 BhERIS) -
After 2-himigd 85 s0RnedsBiekeSandlyidd wit ad a@eRsit JRd-phaS R GueRter HppNuaLHidsy B ¥nder
2,000 vol e panticonditens yassyma@i.de gel (T=.5% C = 3% 115 nmx 230 mm)
cont ai ni ng Rharesak,yAN1 (isHoand4o be 6 paptiddlhdi mB ON-tarmirius 6f GEBAPBINSIndONE2 Hadl ths' ea,
t he CSF waltiowingambho\atitl beqd@ite:met hanol / 10% tri chl oroaceti c aci d/ 35%

sul fosaticylic acid, and stained with Coomassy Brilliant Blue R-250. A Low
pl kit (pH 2.5 - 6.proprLoglyst-oppEhar gpgi @ fhpe-Cheai capge was used as an
i soel ectric point marker. 45 Anal ysi s of gand separation in the pH
range of 4 to 6.5 ga9ent HirBEIdTsRFAcT Béﬁds Eb¥r esf;bﬁdl ng3to~pl = 5.52,

5,80 and 6.13, anongL&di shvabe-t apabandarferaps = be®2-aGln5-80 were
predom'"‘hant conmponent s. Anot her five nmeasurenents of the sane sanple of CSF
gave the following results: pl =5.5 0.1, 5.8 0.1 and 6.1 [err] 0.1. 50
(i) W e sanpl e was checked for its W absorption with a
spect roph%?ﬁﬁ‘a%&{ {P‘WF . 1% trifluoroacetic acid containing 40% of

n- propgpol kel swnpﬁeaba%ra séavea il 61 ¥ BRARY bireP NI 7W EOREMS LAGHa"RA 18 lsoidRR wBdn
and a m niZEHRE8N [t Tr.gliﬁu BiFer (dHY 7.4 6dn@iniNG R @ineRlaptBEthad® 18 Grdtiad RORHaNGBa 55
[err] Det gnbdnkaioh 8 QAf A Nediefdtied My psH (SiMa el ddel GULRIIEE thd BemidTeh & meastio was
subj ect edsd:0 The! MbiLrsl REY Rl @Movkd be5A COAG -ARBARBIGHES! LR RS alhAPP b BtbK-treated
Bi 0syst enBypsi8, the mixture was held for an additional 16 hours at 25° C. Thereafter, the reaction product was
50 subjected to high-speed reverse-phased column chromatography on C8 column (Yamamura Kagaku K.K),
with elution conducted with 0.1% TFA containing n-propanol having a linear density gradient of 5 - 60%.
While several peaks were obtained by measuring the absorption at 280 nm, the main peak was analyzed for
its amino acid sequence with an automatic gas-phase sequencer (Applied Biosystems) under the same
conditions as used in (I . As a result, the main peak was found to be a peptide having the following
55 sequence which contained part of the CN-2 fragment shown in @ :-



EP0217404B1 and the resulting PTH am no acid was anal yzed by routine
procedures with a high performance |iquid chronmatographi c apparatus
(Beckman I nstruments) and U trasgimere7 @b¥Bsol uimm (Beckman I nstrunents). The
colum (5 [err]; 4.6 mjerr] x 250[err]) was equilibrated with a starting
buffer [aq. sol. containing 15 nmM sodium acetate buffer (pH 4.5) and 40%
acetonitrile]..and injected with the sanple (as dissolved in 20 [err] of 5
the starting ey SepdPat i lnas AdRf scBEP by Bbsocr adiac ~eMhi on with the
starting buf fmdyr. ~Thaef -owripate cuas -1 A n-/ Melt andathe gqlumnignmer ature
was hel d at %;ﬁ_rr]_. bf)ﬁ,t ectihon of, the BIH amno aci q was _achi eved utilizing
the absorpti in e Pangd ™8t 28g¢2nm &% 32618m~ EFndar8Lsanpl es of
PTH am no aciGdn(Si Gly) < Al2a- rmMe tpor tHrons Wlke ~s ®har &t @daok the sane |ine
to determine their retention tines, which were conpared with those of the
sanple to be tested. As a result, the sanple was found to have the

f ol ow ], D iq nce of the 40 residues fromNtermnus: H N
- Thrw- Q“gég"g“’%gh{'gbﬁc"'f"%df@&“ﬁ Pro - Ala - Ser - Ser - 2 (10) Leu
- Pro - GiR sample®bs AydflySed by d-@HventionhiGhbthod ahd/shalyzed @fShe amidodditi chibbsition & U -
A n - W&l protein Pérbn with lal Sutomatic ko acid SAalyzer-Mddblys3s of KiBEhi, LAS Phe resufd ¥re showhl & -
Ala - lieTable-1. Gleydroly$® Was condu¥tsd underltRdlfoliowing 46hditidi: Cys - Ala - Thr
- Tyrsss - [@ys NHCL[180Td, 2Deg¥saatdvom Wi t h bronocyan 25 The sanpl e was

di ssol ved @ ¥ ofrbmasuiiodic add d-. 0.7% F(@-emipodthyindate, 12006, 24hsiutsakteimursarihontssinof

br onocyanvachat had been purified by sublimtion was added. The m xture was
| ef t over nihgrpample Wa¥ digsdived iy & aelution (.5 MH eontaivieg #Q3n npropahetandvibide triflecsoegetidr i ed
and fr a@eif-oMiayatsdedsly whpiphi@ Gh mh warsie3 gty oispasmeay any efteSerdiiionbiriteg weganisi ng
Co., %t distyd ipdD 9beai the sanidinerp wate Sealsphe vasuunk dollowad Oy fydilvsiscolthe contsqtsy  CN- 3 and
CN-4 i n _t Heeef theywiyes showp ip Trblgdl, wagither qygragaotf du, magsusgpprih 24 hawy xalyq fprs@ qng

peaks ( aﬁ?hgz ’@"{eﬁéﬁﬁ f”g@’?t,,t Bp gtens ¢ {Mefs: e ioMdcYd "%é?ﬁ#g Y88 were
anal yzeaagﬁtw feigfms S HESEL KA o, RSTROUL o oy L g oOhcn
the samé” ORI B8 a%f%(% "Plll‘ err] .. 3 Jesult, 1 found.to.be a
za = - otr r. DpY y$ and M .t&ﬁ%%ideﬁen tent.proﬁeco eéﬁ_qg_aﬁd?ﬁ ur va‘llllueﬁfor
e e ¢ Wil bl Tl rotein, “an ad” the Tof lowng
am no aci d SEAUSIES, 7:_nc§r-a.ﬁf @“129%5-. Ala - Ser - Ala - Phe - Gn - Arg
- Arg - Al & gor HoVins adetalie of 244s and #ERbur va ffof@%&u‘sed.ser - Hs - Leu- dn -
40 [err] Diig&alésiRowd ifind dallRMioN "Plevicied NubibBr of WaRbRI ARIRo AbiP GRLPLEArel Hasdd-oh M
Tri s- $Clnebdsbdniiion the/exfblon&e0dt 38 ILEL'Y) Gofbrdil, UL anim didk Rt SQind Icbrdtiohess thdltypad
W th 0. beddiddul abovd@le didbrhEedditbr éorfgwhBt@i bubkstantiay ddringydro®s 6raiy ARt rBsidtmt tot O
provi de hgdrblysialn partiedarCers Ceidtided ilcvicodf yidld MrimArityl Rickbete @ @sors] the raytpaily mebstiegMa)
was addedntsichimbineitaminoacigaoiphtaedt andinydhe rcaltvl@edvamb&Qif dach Bhibe rasiduasr i@s\aas
hel d f ornenderfep tort® Iaxter han Be@etidal valdes dgoe Sditaghkuckkkerf Koam ibyual anount of
TPCK-#reated trypsin, the mxture was held for an additional 16 hours at 25
C. Thereafter, the reaction product was 50 subjected to hi gh-speed
rever se- phased col utm chr omat ography on C8 col um (Yanmanura Kagaku K. K),
with elution conducted with 0.1% TFA contai ni ng n-propanol having a |inear
density gradient of 5 - 60% Wile several peaks were obtained by neasuring
the affsorption at 280 nm the main peak was anal yzed for its am no acid
sequence with an automati c gas-phase sequencer (Applied Bi osystens) under
t he -sane conditions as used in [err] . As a result, the main peak was
found to be a peptide having the follow ng

45

50

65
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55 sequence which contained part of the CN-2 fragnment shown in [err] 9

EP.O0 217 404 B1

Ile - Trp - @n
- Leu - Gn - Pr
Ser - lo

by a conventi onal
protein portion with an automatic am no acid anal yzer,

G@n- Leu - Asp - Val - Ala - Asp - Phe - Ala - Thr - Thr -
- A@n - Mt - Quepddtrgoslsau - Ay - Met - Ala - Pro - Ala
o- Thr - Adn- dy - Ala - Met - Pro - Ala - Phe - Ala -

Mbdel 835

(v) Amino acids in the protein portion The sanple was hydrol yzed
met hod and anal yzed Tasle it he am no acid conposition of the

of

Hitachi, Ltd. T
conduct ed under

e Iadeldias arle wMeesksdl N
the fol | owi gvaﬁu%d{hrﬁdl)o

T@8di@edlumBal Rt dMiY 4ld¥Ssidbe
ns (rou]q5ed to th‘E:a\ @ﬁrbr]theﬁizé\d ibdrals) 1]

S
0 C, 24

hours, % n vacuu
3- (2- am noet hyl )i
sanpl e was di ssql
0.1%trifl uoroad
dry nitjogen gas
[err] , the cont
contents. Each
measur enent s, 22
[err] , except t
Trp were cal cul
Chem stry) II",
Dohjin]: 25 -
profile of the 3
hours.
Trp, tRe averags
val ues shown in
G oups" are basqd

dtiee by the f

- - For Vadfheand |1 e,

}za(%s I\I IIFL I]:J.Iltigi]l)ml
ed in a solutl

eidglgi,'@afﬁsner 'q‘éQ F ea

ddi grpn o
aghers were eah@&)ln
fad he val uesf shqygs i n
ooys val ue ffor begr]
hat the contlentseo Th

AleCour se i n |Bi ochean -
LeuFor Thr,
34Tyr 48 and 72| houl-6al u
he %98 hou
o 24, 48 and 726%our
tW% col um " PRI ct

d"®n 30 the jassubPlion

"Bo _acids that f&huir

hours, in \
40% n- pr of

O (ILTU + J. %

5, 48 hours,5 7

b m ) cont ai,Ri (

Ch wei ghi ng, m were dri
f the reageg pé(# listed i
Vacuum fohb% by hydr ol y
Tabl e 1 wasigiphfs aver age of
and 24, 48 @ngm 2 hour val
[, Ser, 1/ 27@yn, Met,

Val ,

| I ome;rg net hods (see27fgnpaku Kagakq

Cal Experi nant4, Tokyo Kagd

Ser 2724 2 Qys and Met ,330139)t i me- depend

es for [errBIBs extrapol at
r val ue for é1d®)r] was used.
val ues for4§éﬂr] was used.
ed Number of*Bf@si dual Anin
of the exi d%éfice of 33 Lel
> correction?d? the type d

facuum The
anol and
ed with a
n[err] or
Isis of the
f our

jes for

Il e and
(Protein
Lk u

ent

ed by zero
For

The

¢ Acid

S.
bscri bed

General ly, the 3
above are decony

okedl ei t her somewhat o

[ substantialhﬁmduring hydr

ol ysis or

t hey afe resistq
yield. Primarily

of am no acids d

TR T
Dk bR B3

|nf r-Yd ch' -YaVal nnr\n

rricarar, gﬁoauces a1

actual ly neasured cont ent
he calcul-ated-nunber—of p'l

(D

ow col or
s (nnol)

ch of the

r esi dues,

has a tendency to be Iomer t han t heoreti cal

Jlkkeanoza i bid 35 40 45 50 55 10
aci ds efqypnyal et

(ol ) (o PR b
5' 5 (6) (A), (LC) and (IWQ) were syn% §‘2§Z {

35

EP 0 217 404 Bl Table 1

val ues (see Sei kagaku

Am no

lo 4: ProbpPERRPB1°Bd number of ami no acid residues val ues

rmmet!i th?e%renLa% )ExampPe 3(@/?

e (A) was of the mixed type composed of 14 successive
nucleotides. Probe (IWQ) was composed of 30 successive nucleotides with deoxyinosine and was a probe
of the type used in the cloning of the human cholecystokinin gene [Takahashi et al., Proc. Natl. Acad. Sci.,

@gee nuclegtlde probes,

USA, 82, 1931 (1985)]. Probe (LC) was a 24-nucleotide probe that was synthesized on the basis of the
nucleotide sequence shown in Fig. 2; it had a nucleotide sequence which corresponds to the nucleotide
sequence at position 32 to 39 from the N terminus of the amino acid sequence shown in Refersntial
Example 3 (iv)-@) .

40

to the solid phase method and has been reviewsed by Narang [Tetrahedron, :_ig 3-22 (1983)1.
Probes based on amino acid sequences at positions other than those in the above-mentioned probes
may also bs used.

45

Referential Example 5: Construction of cDNA Library

Chemical synthesis of nucleotides can be achieved by applying the improved phosphotriester method

CHU-2 cells were homogenized after addition of a guanidine thiocyanate solution and the total RNA was

obtained by

CsCl density gradient centrifugation.

Poly (A*) RNA was isolated from the total RNA by column chromatography on oligo(dT)-cellulose.

50

Thereafter, a single-stranded cDNA was synthesized with a reverse transcriptase, and RNase H and E. coli

DNA polymerase | were added to obtain a double-stranded cDNA. A dC chain was attached to the obtained
double-stranded cDNA, which was joined to a vector, pBR322, to which a dG chain had been attached at
the Pst | cleavage site. The resulting recombinant DNA was used to transform a strain of E. coli, X1776, and
a pBR322-line cDNA library was constructed. -

55

A-phage line cDNA library was constructed.

Referential Example 6: Screening

1

In a similar manner.the double-stranded cDNA was joined to the \gt10 vector with the EcoRl linker and



Ser 10. 64 12.9 (13) Au (Gu + dn)

22.31 27.0 (27) 10 Pro

8. 30 10. 1 (169 o Gy 404 B1 10. 60

12.8 (13) A a 14. 85 18.0 (18) 1/2 Cys
2.59 3.1 (3) Val 6.16

7.5 (7) 19wo line of cDNA were gbtgined by the following procedures.2. 26 2.7

(3) Ile Recombinants derived from fhe PBR322-line ¢cDNA library were fixed om{Woatthann SHkfijter paper and

27.24 asingle clone could be se|ectgc3bx)cc@cgg ybﬂ?qzatnon with 32p-labelled probe (IW@Q). E@ther study with
3.1 (3) thpjfiguthern blotting method [SoutherngJ. (Mpl. Biol., 98, 503 (1975)] showed that @ls:plocgylsozlybndlzed

Lys with probe (A). The nuclsoﬂg% sequence of this clone was determm&d xgy (ttg) dl:HO)éy method [Sanger,
3793 Science, 214, 1205 (1981)].

1' 9 (2) ArT e obtained cDNA insert was fo 'Zf’) lgsgorpsnst of 308 base pairs including p b (A) and

Tot al have “an open reading frame coding for amino acids containing the rg ngP gaown in

ol ecy Re::rentliigﬁ e 3 (ivi- @ . The pBR322-denved1p?35%\T cgr&targrljg C%su Té%hely%xgdeaues)
30 R;ef er qp NA frag?\%ppén?améggtﬁg &i&eba 683 B ph ‘P’J« { Fé‘a.o@m by Pick
SequenC ggnsffdnGhdiod §de 'M%le r RARRg,! )AEEW gibit ised! 23 a6fobB U ffttoldefved

probes, coun hbra(rl«CLs S dndd! Waq\i@ﬁﬁn&ééﬂ&ﬂ@@dt&ﬁéﬂd DE’%Q lRGierch) 1982580 elorhIe oﬁhn?{e
type Composidds.orhe hdbiedtideCgihokot RLLIINE Whickl &8s belEv@l & &dnMiR)SDNASHaS aBmaERd bpf 30
succe:ssitnéearmle\late@{As(taﬁcruwddbo\dqag(y» nosi ne and was a probe of the type used
in the cl owishgnod Fip e thislDBIA insbrohaa a\siibe hargel apergeading[frhasahashi et al ., Proc.
Nat]. Acadrhe 3@ino acid)sbyen8@encdddd by (HisOBBIA]can b dbideced B howals Fiy. 24- nucl eot i de

pr obe t hatThwa@N/swnmihMii&fmbir@fuertrdfmrebasa'ss:DUA(Wﬁ)-nucl eoti de sequence shown in
Fig. 2; i tComaghisen nithctherotiedwring agine ade sedupnch ot G10SE optairdshovmintBxemplel 8 l(iwo® de
seque?ncéevaﬁ*edp‘b%hthlﬁ GRNA Zzontgined R fyclgptidp [sequengecrhidhnegesppndpthéo bali aGigadlipgrtide
sequenc ey 90rparopairs alatingayithAy ATS‘X gagpAnee g 3¢i-\pf npclgotide positione fpa &ItV hesi s
of nucl &gt PYEe W(‘,‘%lﬁ‘etféc%?f’l‘i}’%‘%ﬁ 15 é i %“Hé ’P ? H frotnepded bgr
met hod 1 ?aggp@ré s alan lgmstge E’Z ﬂzg ‘§ quence at

[ Tetr ah |t|or35 er?W pre htghc:g}ﬁ'lﬁg t t thg
il L % e A b E% sed
Ref er ent FL |y r ary af‘
nomogen's hQ, rhe & %u%eg.&w& af &4 %%@gmsec %ls%é Ohsi 91

total R Wash A u@h % E erﬁaﬁbou.@ﬁm iie arﬂgrb%mg p%ﬂgézrw cwaa iheraon f err]
RNA V@3S ai 6 |ER5M LichvagiNsiid TRastBabHerdbiod Mt &l RéFRbntatiSrORRLLEN RetilYe, M3 Agency of

ol i go( dhhodk®l $didnes shd TEERBIBHS (Fieim BR9&H).Ngl e- st randed cDNA was synt hesi zed

Wi th a revelsSadNAradisitihddolo aBRIZAaEabdONaa tal. HGaredl 9,F287q0dsb)) RiNdhe [a6BI NGRS asth Wer e
added t eesatrgailsamia isieduhder sdisraneed pBRBKY. A dC Chain was attached to the

obt ai ned diwi hihue -abtainad gREG4 DidAireatwh | vith anastrigtion aegimé,CEcaRiy @Cdhain a [DRR3IZGmertt 0

whi c s a cot@irdrigadDNAITh dbdo Hi00 hbse peirse Thisfragivieat Was tradiolabdlied bathe nick translafidnenethod

resul ti frge MetooysiGiraing, IBINAantasithutie dacioabelisch ANA dragment spingassed asfa Fobecthb MgHOX1776,
and a pBREEPcINAidranDies scispned ogceveaain by plaque highrididation (seeBentariahd Pavisaihiga in thine
doubl e- Slapuenitybrdizeiia MRaghepty ioh &rahage DMACIxpe pifrgeelidase diter \pren weteePrerasRYy onej diker

and [er |* 5% Fﬂf%‘é "‘IaF h’éedc‘Bl\B&e IaPWPWQt'%P'wﬂé’W’UB?‘@EI an@olipephe; was sehiegiRy 18 6:
Screefi R qT hy l’ldl wi Aﬁ\]' e escnbed probe (LC). The phages which turned positive for both
clone w

bes were se cte h as a "full-length™ cDNA was selected and the nucleotide sequence of
the cDNA insert as determined by the dideoxy method is shown in Fig. 3.

This cDNA had a single large open reading frame and the amino acid sequence that would be encoded
by this cDNA was deduced as shown in Fig. 3.

45 The cDNA of this line is hereinafter referred to as cDNA (-VSE).

Comparison with the N-terminal amino acid sequence of G-CSF protein shown in Example 3 (v} D
revealed that this cDNA contained a nucleotide sequence which corresponded to both a signat peptide
encoded by 90 base pairs starting with the ATG sequence at 31 - 33 nucleotide positions from 5'-terminus
and ending with the GCC sequence at 118 - 120 positions, and a mature G-CSF polypeptide encoded by

s0 522 base pairs starting with the ACC sequence at 121 - 123 positions and ending with the CCC sequence at
640 - 642 positions. Therefore, the precursor polypeptide which comprised the signal peptide and the
mature G-CSF polypeptide was composed of 204 amino acids and Iits molecular weight was calculated as
21977.35 daltons. The mature G-CSF polypeptide was composed of 174 amino acids and its molecular
weight was calculated as 18671.42 daltons.

55 It should be noted that ATG at 58 - 60 positions or at 67 - 69 positions can also be considered to be the
protein initiation site.

Escherichia coli strain X1776 R-2 harboring pBR322 which had this cDNA (-VSE) at the EcoRI cleavage
site has been deposited with the Fermentation Research Institute, the Agency of Industrial Science and
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Two |ine of cDNA were obtained by the follow ng procedures. Reconbi nants
derived fromthe pBR322-1ine cDNA library were fixed on What mann 541 filter
paper and a single clone could be gpa} eetgd gxy col ony hybridization with
32p-l abel |l ed probe (IWQ . Further study with the Southern blotting nethod

[ Southern, J. Mdl. Biol., 98, 503 (1975)] showed that this clone also

hybr i di zetectnology (HERMIEFHASSK A) . The nucl eoti de sequence of this clone was .
det er m ned Biis cRR¥A disdeiogdyto RBEIRE @t PEeniesil ISioiren plesmig dhich is peBundarggiangd.to Fhe
obt ai ned R#MNA i nsert was found to consist of 308 base pairs including

probes (I and (A), and have an open readi ﬂ%frarre coding for 83 am no
aci ds éon%_ﬂiﬂ’ SRR BHoRRyuelion of ReeoRiieteos RO PirsHeibE<hll i al Exanpl e 3

(iv)- {A% y %’E 22-derived plasm d containing these 308 base pairs is
her eunder gve 'feerg‘fpg’ g VeELT pHCS- 1. A DNA fragrrent cont ai ni ng the 308 base
pairs obtai ped 4 OoMEC: ARt df i piet BCa oﬁ‘qﬂr %”Et §th9 .08t hod
(see M?A ei;;géﬁhnd i L@gut wit la ncf?oqcénz (fn% Ea‘?l tr@bﬁedab[y%ng Fine L NE
[err]- was sere y p aque |zat| on nton and
Davi s, SC' E{G'QJ %9 aneél&f) sfnah%t?cmnl(ert {he %érﬁéng whd Vg%teﬁlvﬂﬂ%sfragﬂ;gﬁ DFHISEI'L@Q‘BIJH c;etac

sequence ofp,@nﬁrgg}ﬁa, ggmpm,gcﬁ,\ﬁg dnemie&d)t ai N cDNA was determi ned by 7

the same nghhree a@nﬂas BlebdrekronDR \ifordtdr Gontaiing pRE-1EAIBENMPharRadi Eine EhemfidalsSwerd NA
insert had (igatsd il £ anAa@e sEietc kA dhd) theflligabeprodubtand e RONA fhdginehEHAL §IBRCcted
encoded by tb hi-Bepaiatih eaaduses to ehstteth @sonmivamiedidd; dri g. 2. The cDNA of this

i ne i s her#) nsrigt aranneded raysibtit dnikas teliddmént WwiSHE)atedGatpairageent prpated thia@ra trp

N-t er m nal rematas-cerdaithgdtYuelesodd. of G- CSF protein shown in Exanple 3 (iv)-
[err] 20 revealed that this cDNA contained a nucl eotide sequence which

cor r espont®R /SEdndisedmbirantiverierl pepti de encoded by 90 base pairs starting
with the ATG sequence at 32 - 34 nucl eotide positions from5'-term nus and
ending with" %%SW@éﬁl?éﬁtsé"b&t’ ahoye, th“"’l'?@"ﬁ’ﬁ’éﬁ“t"?“é?ﬁ%Wef&ﬁ‘?!‘s‘&m}?ﬁtuﬂ'ﬂ%‘h@'&lﬂ

pol ypept i BREVErEBaH" Hgfewatipl Bgaglefaj rs starting with the ACC sequence at 122

- 124 d -
Ther of &1 cPerilA Ba0e B Halol s haghei ng%f"fﬂgaé'a" FRERPRRA Dt | de and

t he 25 t ./
ot ecul o e R R e ot S e é"%%'%i’aqs"*% o

POl YPEPt | Ui SARORNE 1Bt s ] e ok L W
cal cul g4 eﬂo@ﬁon%ﬂ%@ub@ gﬁlb%%ﬁctedatsré‘dﬂl?é&'t&’a %Psgsuc;nha the ATG at 32 - 34
positions or at 68 - 70 positions can also be considered to be the protein
i nitiati ORefsredtl EXaFplaed: | FebbvaryCanli i PuBfidatinNot X ES6 PhiypbpitRr fal ENEbliPRRIEmnoMdiE
had this sidN8is(The/&E) 30 at the EcoR cl eavage site has beénh deposited with
the Fernentation Research Institute, the Agency of Industrial Science and
Technolagy AFERE BRtiob df) the TFimsiormabblias\esntrifugeditocbbtam JpdsiRBAIBL. [TEBo bdleatad wels wre |
Gene, 9, P&RdI(WiBDIPIceyred andiaftdEclpi by icydic dreekinghandrthaniriat thegsupéraatant vas obtained.
her eunder Alfegrfativelyeitie ealis were tysa@avith phanidiumchiorids;, edntiideh BRI supgenatanbwasaeboveradh a
restricti on TensynemataftcrsR) subiecidopas] firaliomia af Uittgasl ICASS clwpn BKR) #ng tLORAvVOf
about 150W°b‘a‘§é’e'ﬁé>P’F°§""a‘PH|W§h p diatitraion Rereraiusdi ol abel | ed by the nick
transl &fi on Sﬁ%sf’ﬁt‘}ﬂt'y féegégﬂ?ﬁrseé‘ﬂ‘f"& °U“l6'1“jfj’ e“c %ld ¢ é" Rﬂ‘/? PP' sadded to the
r adi ol abef

| i br ary V@é %& E‘;me rgz Iﬁgzg rtt:!heﬁsl] e%lﬁa ; un ed (j éref g\lA
Davis, "ib % 99@% dia el m.gh 85150 bt 86 A
fixed nit H\&G&T g el s B oD s
used for LG 9%1@%@&.%@@% Ro @%edetwéarcbmmt mrso%admﬁm B&tidPihBwdiBriman
subj ect edgloar4Bvly. Afs &-CBdyRbriad Waandybda dyhd alinceRfYansl@Hal hdied wath QDdtaéni-C)
The phagegssikdataid Ahing Alcid Afdnzbr\(RitdeRm LiPER aidilyeid @6th¥Riemmeal fidoedids, A dab-pite

whi ch hasseuenkéH dor Edig tdBcompbdibn\agh seibravahcs dqudichrdm@grapitid spbratieariantseiier- Of

t he cDNA Onsedlimagerel@de@r m ned by the di deoxy nethod is showmn in Fig. 3.
This cDNA had a single | arge open reading frame and the am no acid sequence
that woul Hefbenterioetpe 10 Cotdhidion ikcambinattecioe tor Asmelisn in Fig. 3. 45

The cDNA of this line is hereinafter referred to as cDNA (-VSE). Conpari son
Wi th the N-tRegambinant vaetprs ddeedd frare BT h e usg with CH URNIER T <o ik hest Celisatiy? e 3
(iv)- [peregstrugios far erphiohtie 1VSESNE 1YRE lipgysRNAS r@a%b'm*cwe@efﬁ |(Vuf§ d§@ ?Jéﬁ?:é‘"*\/\?ﬁ“%h
cor r esponfRis 6§ Bt aensyrueipgyfone :‘g?ﬁtt'f d‘é/SEr?B‘E)d‘és& YA I e P‘Y"BQ é?pé‘?s?’%ﬂg\
with the mep'gegaéﬁﬁ?ébegta" for furdser gofalls, éemf?"a%swg |"8‘H%t°f"i’"b erant JaRPNRF TR nd
endi ng wi fPpicaiensBe268Ek{189pmd Np- 271989198820 positions, and a mature G CSF

pol ypepti de encoded by :
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50 522 base pairs starting with the ACC sequence at 121 - 123 positions
and-ending with the CCC sequence at 640 - 642 positions. Therefore, the
precursor pol ypeptide which conprepsett4va g gnal peptide and the mature

G CSF pol ypepti de was conposed of 204 ami no acids and its nol ecul ar wei ght
was cal cul ated as 21977. 35 daltons. The mature G CSF pol ypepti de was

conpos ed(AFonpiruptientf rasorakinagtvegtord of the +Y8Eéreul ar wei ght was cal cul ated as
18671. 42 daltons. 55 It should be noted that ATG at 58 - 60 positions or
at 67 - 69 Tb‘b§'?"ﬂ4 OHSE fromeneplained dn Refpramtiplcframele [ovas finseripd ghte i2ryester RAKER iton
site. Es®fer: @HF’Q" cﬂﬂer'\‘”é’t aich wma"m dgepiad BER iBseR! JRIRYID byireatmen atitht DA

me )g) bltg] nkBr PFII%F oa§tF"‘th§ tovw NQ valch was
wi | a d_fp tr [ols) i
s R T

the EcoR? Hé/9416 miae%leew ‘galY"ngC %lun 9&% vfat ‘j we§ ol ﬁh L T
Ref erg 45“ bn%ls agd aeHn dill N3 rﬁéhﬂvésollac& rek a ré?igfo B's fr énp n In
E. coll {Abvide phaiforhd ViGs ws%gtba D HindfiBdnk @ awm e B %wed

i n Ref er gibd Blihe6pdiRIE plBpardd 1AW S HAGHERD rndbindd Waghterttsier Qsela V&?l@fgurfﬂ 1&oll\AS
cut out Malnlbra 16 @fdid & Gradnfid) pEGY WhichREL o PEEAMBUNRN cOFRDNAIFYWAg construct ed
by one of El@rbaihieViHGa4108d: paGE210(H),)in USMOTEtIRIWIRARCHAsREH SAGDD A Gvad LK & |

t he f nagoestucvBEsGdidgfaivitich wdstaltecambinag et (+4ISEpPBF &d with ORD el #ag. 5).

pronot er - cont ai ni ng pKK223-3 (Pharmacia Fine Chemicals); (ii) three

f r agment &) pmepatiecdt MSEimePlecqmbrmitvestorsont ai ni ng pPL-| anbda (Phar maci a Fi ne
Chem cal s) were is | igated with an anneal ed synthetic |inker and, the

| i gation priteicRYA GMPE)tfeamenbidataingdaly riteferential Exarenish P enes ingerted inte a ryp@pendtsﬁﬁ‘@rl

pr ocedUr Ba3ket & AasMigt PHER. arhicl verinanalyt digestedovith BeoR| ifqlipwedyiy freptraent amith Rivded
synt het i E"'W"Pefﬁ?%l‘ (K'ﬂ“ﬁvéff?wgﬁ}rﬁ’rﬁfe%@“qf Pﬂﬁitéﬂ“"ﬁﬁ ipglith wasy aifaghedh o thy BNA Mbigh weom a
trp pro éeﬁ‘ e]ﬁ’l"ﬁ%(g Hingi and TARNA figaser gh g pled \AlA was yged e bgisiorm Engoli g3l or
In the s ge B ra{gR5\ Molecia & ’fget‘?ti'ﬁﬁ ' AR INPRABIS ﬂﬁé‘?@ed

const ry cf ?% H |3R’g tg; ned n Re r ent i, al JEx ﬁ

W witl an aft r nd, w r te | ind lonce
Elej}c '?r \E/"g.t ég%in aﬁgn@%’% g' frag a@& sm OF ?ra W;?d’ fra t of bovine
of the + \ge % 'I-ﬂr%‘ﬁll-s fra&f?énk Tﬁ o"FHe fr %QBJ I| strain

r(d ow%d toeaCh
transfor ijtomﬁalh Ia%lagrﬁthdTWWZCm &rﬂaﬁiﬁ\e%ﬁeflé‘ ri Qrfh ). Pr ocedure-
descrizped igh Makaf CodRlurdsl Qe PlashiB] GHaEAGH &fevb(h ih rmfnaromhws tHabpigdniie d

was cul t pAs@besVph Wailigel & EonbtiiciGEMEvAR WlﬂcﬂMsla@ethHMecYMr {-BsE GorluBwifHt dHDn
bei'ng subsegigent | y conducted as required to achieve expression. Referential

Exanpl e 9: Recovery and Purification of G CSF Pol ypeptide fromE. coli and
Am no AcReleréniiall Exaingle Th@raesidrmation of Anirdel Cellstaod 8-CSB [Exiiréssion Terdirhe t r ansf or mant s
was centrifuged to obtain a cell pellet. The collected cells were treated
wi t h | ysozywe repredentalife enemplessrg hiypundgredeseribed oe ) thy tandiormitigniohgouse (827 cells
super nat &t GkAE (GIYEE) poession thereina end @) ythe transfopegtions ol\EH@ gelise ande @-GRIF t (HVSE)
guani di uPPERYIGtheRIN. centri f uged and the supernatant was recovered. The
super nat @51{[ was subj ect ed tzo g tration on an Utrogel ACA54 col um
(LKB) “Ant { RE °é'B?ti°V/8f Ps ] 5r‘f 's\ﬂ@‘fg C@Bﬁt‘é‘?‘ﬁ) F’éﬁ'?ﬂ%\ﬂ‘?’ﬂ" an ul traf i I'tration
appar at us. 4fgre it was gr%lnsﬂwr rb ce?lOL%hse psl%I (jil b?ameg erfI fntlél am (I:e % aci d
cont ai ni g [a61Q maglpjsmmﬁ of Tn ot agg 33'»? A ea.iz’g% e in
ice, t heﬂﬁ‘ ?ﬂ il r%%nc ] IBI’{ Ont-}g
col umy, Qb &Hoehddt érfarbm‘/oh@sﬁl %ﬁPtTrda H%tNVéh' S}th TBI@Fa éht]f‘o' &o. Ei.ﬁit)' ¥olv¥d bThe
active f{aeidn@Win PRI ah@bth é?CJnQGreaBQn Shhif he same procedures of
purificati @aulscideeeisiweRiyréoN . DulbBEo Wikihal %eseﬁtraaﬁsdmgonw;@ 10%SR%ifs fofhl | €d
and the gawl@ibceRIhel CRalelegloanflorspinbLGlcat) Wdde Barghrmidaryitd ORIGCHr Ipiafdlibidhe
chr omat ogipaphly phpaed DEA by the calcium phosphate procedure [see Haynes, J. & Weissmann, C., Nucleic
s0 Acids Res., 11, 687-706 (1983)]. After treatment with glycerol, the cells were incubated at 37°C for 12
hours.
The incubated cells wers transferred onto three fresh plates (5 cm?) and the media were changed twice
a week. At day 16, the foci were transferred onto fresh plates and subjected to serial cultivation on a
Dulbecco's minimal essential medium containing 10% bovine fetal serum (Gibco), so as to select clones
55 having high G-CSF production rate. These clones produced G-CSF at a level of approximately 1 mg/L.

(B) Transformation of CHO cells and G-CSF (-VSE) expression therein
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45 ol ecul ar size. The obtai ned pol ypepti des were subjected to

SDS- pol yacryl am de gel el ectrophoresis and a single band for the desired
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make a pl asérsebhpddditgh peéifoafanesalRuip adhfomalobriiphgli e s ds whitimin BeeRinuk Mabaweadk.hy

t r eat ment fotdwiett bipRkxtiqOdigs meprapaen! k30(-HHosNibiear fdeasiiyrgratiipntl @niainieg D& %0TAAN Theefradions A

| i nker a6 wlleH Werealstech dttreppdpach! tancénitratioDNS, abauh #%h wera Secsvensicipeesdrioy abd dissbleat inv t h
Hi ndl | | afd MiBiA buffey 4e9). Aheresyited thesh mpdaduess the berhnt GCSH el @li2fnade, Chitheslls

st rai n DH¥asppneehieatad dopud 2efeide hl ori de procedure (see Ml ecul ar C oni ng

i bid.) The A& Santiojsn eplip Wakerifapsiarmed Ml ?—%@'ﬁFé P(ﬁegm“;g?ds apd; the s""‘*’l"ﬁ@’“s of
pHGV2( H) thels C‘E"F‘@&f”é@ GRNGeRtrated) ip a@ﬁqa’ancafw r‘hebﬂfﬂﬁ‘?f’“"??n% ghoxg- d¢ Byman; G-Cifys
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A pl asni dd FRCIEC FIekAQr o SpREP i cv;ffeb ol ﬁ’gfﬁﬂeé <

treated \A%'a:ﬁdycl;ﬁsﬁﬁfe?nr t§j’|sa I °F’I'°F - PRETE o "ﬂ\?&efdr?;t Was "'separ a? ed
and j oi ne £0 T he separ afngfy prepared H ndl I | - Sal | fragrrent The j oi ned
fragments were used to transformE. coli strain DHL to obtain a plasmd,
PTN- V2, which had the pHGV2-derived CSF-cDNA (Fig. 6). 30 By simlar
procedures either plasm d, pHGV2 or pHGV2(H), in conbination with the

pl asm d pAdD26SVpA was used to construct pHGV2-dhfr which was a reconbi nant
vector (-VSE) for use with CHO cells (Fig. 7). Referential Exanple 11:
Transfaesmation of Animal Cells and G CSF Expression Therein 35 Two
representative exanpl es are hereunder described for (A the transformation
of nouse C127 cells
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and G CSF (+ VSE) expression therein;

celds and G CSF (-VSE) expression therein.
Cl127 cells and G CSF (+ VSE) expep93di9@do4 Bg¢rein Before it was used to

transf orm nouse Cl127 cell s,

(A) was treated with a restriction enzyne, BanH .
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and (B) the transformation of CHO
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Tris-HCl (pH 8.0), 7 nmMJ[err

]2, 100 mM Nadl ,

2 mM 2- 45 ner capt oet hanol

and

0. 01% BS
f ol | owed
et handl .

medi um ¢

serum (G bco).

and treated W th ZO0addly & #iufkn GeBFhctvibakar a shuzo Co., Ltd.

Mouse C127 cells were grown in a DuI becco' s 71
bnt ai ni ng 10% bovi ne f et al

The [CX

rl—pr—t-a-t—i—e-n—w—t—h—
i n WA nevtoghiis o
CTFPet (ppaes Bl

pl ates (

b Poiiflee huinhan GABSFO(20 ﬁgansf or rred with 10 [er r],

perl pl ate, 9®f the

separate

P RTHEE

a%@mpgﬁﬁ

u

o]

S

TR

;)kg'lnu Ct

dure [qu’ﬁdyne
1QRBL] Aft er

& Wi 5
treat nen

Otturchot it §icesiiotranstorved widl 4 T&lGdkoacentratadiPa et at

37 C for82_LZ hour The

i ncubat e

nr.o. n

l cfelré & dﬁl@rc%ustturaﬁé?&%&{ &uﬁ%@tﬁﬁﬁ@ﬁﬂ&&@erﬁr&@&ﬁb fBlh)at

MLM Q \J_\"\f\ G\l

€s (5 crgerr]) and

the nedi &
onto fre$

o ChORat SUtost B HOVEaT Gmered Porion

o aaara t s qnnf e
A\~ ) AL A2 A%

on a Difbecco' s

red

m ni mel essenti al

medi um cont ai ni ng 10% bovi ne fet al
to sel ect clones 55 having high G CSF production rate.

serum (G bco), so as
These cl ones

pr oduc e cRe@reBfF Egdmpiz 13eAnaiho &fid Aplysiowidrabe | AvatisistBVBE afdBYSH)r ansf or mat i on of
CHO cells and G CSF (-VSE) expression therein 14

cel I's (dhfnalysistof zminp acinameesdign of Dr .
rowth i n al pha-m ni mal
mPipE rireparedhiin RefaqaliabSxamele Bewpre p

cul ti&ated fo
serum ([ er Fer

t
t hymi di weofeirﬁqueaq"é

essenti al

EP 0 217 404 Bl1 CHO

L. Chasin of Colunbia University) were
medi um cont ai ni ng 10% cal f

Hierk ifoaqeprdangs ¢pith the

P aﬂ“ (“9“?5 gl g@ammﬁc 2). qofgqréeng @;cfflﬁﬁd t@g@mﬁ@s m;;gémﬁs??v;gor med
b t h Uy unae |sa oni
Phe for ﬁ%g%@amﬁﬂé R e iy i G

appr ofir |\§ﬁ

Ref erenti al
TE sol uti on,
sol uti on was cool ed on ice fo

Exanpl e 10 (B),
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nucl eoti des). The cuItivatié
by a fresh 15 sel ective nedi
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the presence of 0.02 [err] 1
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[err],, The transformation of
cotransformation with pHGV2
Acad. SCI., USA, 80, 4654- 46

aAﬁeIectlve

n ywagysonti nue
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owed by cloning through
5 |ater increased to 0.1
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phill et al., Proc. Natl.
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o transform CHO cel |l s.

An exanple of this alternati rs pAdD26SVpA was treated
with &stl and the recovered ned to a pBRV2-derived
CSF cDNA fragnment so as to construct a reconbi nant vector wherein the adeno
virus pronoter, CSF cDNA, DHFR and the poly(A) site of SV40 were inserted
In the order witten. This reconbinant vector was used to transform CHO
cells. 25 Referential Exanple 12: Assay of G CSF Activity (+VSE and - VSE)
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The supernatants of cultures of Cl127 cells and CHO cells which were
obtai-ned in Referential Exanples 11 (A) and 11 (B), respectively, were
adjusted to a pHof 4 with 1 N acglp g2fiCigd-B/After addition of an equal 30
vol ume of n-propanol, The resulting precipitate was renoved by
centrifugation. The supernatant was passed through an open colum (10 x 2
cnm) filled with a C8 reverse-phased Galg3-€r (Yamanura Kagaku K. K.) and

el ution was conducted with 50% n-propanol. The eluate was diluted two-fold

with water and subjected to révaLaeaRhashdisPadilveg [ or mance |iquid
chr omat ogr aphy on YMC-C8 col UWK. ), followed by elution
wi th n-%ropanol (30 - 60% |in¢ar ABWEiEYS gr aldi ¥#l€% Font ai ni ng 0. 1% TFA. The

fractions 35 which were el utegd ap @pr apanol cesceptrations of about 40%
were recovered, freeze-dried gndri ssolved ijn 044 gl ycine buffer (pH 9).
As a result of these procedurés,sskhe human CSE1injthe C127 and CHO cel | s
was cog(‘entrat ed about 20-fol {. @s(Ghont@idl s,|{ cabhs hwere transformed with
human CSF cDNA-free plasni dg dhe the supernataﬁltstof their cultures were
concentrated i n accordance witth @he procedurles 8Bsclibed above. The human
G CSF 40 activities of the sanpies were asspyd®®by|the method of hunan
G CSF activity assay (a) deschi b¥C¥arlier i t&fs kpecification. If the
ef ficiancy of expression is a&leq\gétely hi gh, t h&@supernatants of cul tures
|

may be directly assayed w t hoyt ing concenfraLéd.| The results are
summari zed in Table 2, wherein tfle data are baggfl op concentrated sanples.
45 50 55 15 EP 0 217 404 Bl TL le 2 Assay} of /Humpn G CSF Activity 5
Human neutrophilic col onies (¢olgpies/dish) Purgki efl human G CSF (20 ng)
96 Cul ttare of C127 cells transfq_ryged with pdBPV>4 (toncentrated 20-fold)
0 10 Culture of Cl127 cells transjgrmed wth pTNed (Loncentrat ed 20-fold)
82 Culture of CHO cells transf orfigd with pAd [’(concent rated 20-fol d)
0 Culture of CHO cells transfqrmgg w th pHG-dhbr {concentrated 20-fol d)
111 15 Referential Exanple 13:—Ammo—Actd—Anmatysts—and Sugar Anal ysis (+
VSE and®-VSE) 1) Analysis of anino acid conposition 20 The crude CSF
sanples p L Qe tial Exanple 12 were purified in accordance with
t he procegﬁé@é&grgé%'rhﬁg;erﬁ&ls% Ref erential Exanple 2, (2), (iii). The purified
CSF sanpl es \WGkging YBhERE 88 kel @ RRkHiwas Alided ™ B ALY SaGONRAShiiidd cEPY sahps
same proCedyhiehe atksid BShind Ly SAPEsiteR M hkdr QidHioR Bt & ROMSHARRESN BRCLY ddntaining
Ref er ent i b NR¥@NRb&ior wa chlried Ot at 9T 10F @bl T ANE pstAMRI0del b DAY B Gubb was
(+VSE) angpehéth)!sveBchrBinafe- (AGTOYISHs adied i€ neutdalizp thTeoiRentSC ITRbrddA& B8 iu$ oPatec
(+VSE) 30anfiWiriae was iadded and the tuddDled %ndep fdr AB dequilé Pdriod. Subsequehtlyy tldtube was left
3.9 overnight in the dark at room tempserature. The uppser layer was put into a sample tube and dried with a
35 nitrogen gas. Methanol was added to the precipitate and the mixture was washed and lightly centrifuged.
The upper layer was put into the same sample tube and dried. After addition of 50 ul of a TMS reagent
{5:1:3 mixture of pyridine, hexamethyl disilazane and trimethylchlorosilane), reaction was carried out at
40° C for 20 minutes and the reaction product was stored in a deep freezer. A standard was prepared by
combining 25 nmol of inositol with 50 nmol each of galactose (Gal), N-acetyl galactosamine (Gal NAc), sialic
40 acid and any other appropriate reagents.
The samples thus prepared were subjected to gas chromatographic analysis under the following
conditions:

Conditions of analysis

45

Column : 2% OV - 17 VINport HP, 60 - 80 mesh, 3 m, glass
Temperature elevated from 110 to 250" C at 4* C/min.
Carrier gas (N2) pressure :  initially 1.2 - 1.6 kg/em?
finally 2 - 2.5 kg/cm?
50 Sensitivity : 10° MR range, 0.1 - 0.4 volts
Pressure : Hgz, 0.8 kg/cm?
air, 0.8 kg/cm?
Sample feed : 2.5 - 3.0 ul.

As a resuit of the analysis, galactose, N-acetyl galactosamine and sialic acid, were identified in each of
55 the CSF samples of the present invention.

3) Analysis of sugar content
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Ser 8.5 35 AQu (Gu +

adn- 15.3 Pro 7.4 Ay 7.8 Ala
+10. 8 40 EP 0217 404 B1L/ 2 Cys 2.8 Val
4.5 Met 1.7 11le 2.3 Leu

18.6 Tyr 1.7 Phe 3.4 Lys

2.3 H s Each of the CSF samples use@ ingthe[ aqalysis of sugar composition in 2) was sabj&@d to quantitative
Arg  analysis of amino sugar by tim Bisop#lorgan Ethod, Baantiatys amidysiF ohneutral spgay bt aesinglci d
Anal ysi gulffigyacid r(\ethgE)\d guantitative analysis of sialic acid by the thiobarbituric acid method. A no aci ds
Mol e% Asp T(@\g cedu ggﬁ? the above a2al ysosTip described in Seikagaku Jikken Kozg (Bjgghemical Experi-

8. € ume WI 4 '@h istry of Su (‘qap 13 (Tokyo Kagaku Dojin).
ugar content (weight %) o }\ samples was calculated on the f ed data; t[*ue
val sugar content of the obtamed nged from 1 to 20 wt% depending upon the “host cell,l\}g?

e ector and the cult
Il e xpression vector al u urezcogclltr_ans 18. 9 Tyr
Fr) eReferent:al Example 14 Capabur’gy gf I%.Qnan G-CSF of the Present Inventionlto 2Inc'rAe\;rase the Numberl'o\f'S

Neutrophﬂes
Sugar conposition analysis An internal standard (25 nnol of

i nosi tol ) PORSE-REHIRM il E5YBLBIY mth weRGVIded intdtRo roiids febdhGofeRlingSet B biffals3 One Used
in the gkad ¥6its @bupfWhsifiedsd SbERNPRSH Wit 0.1 Tyl of APRySibloGiElH bdiiheOsdILBIn @ntamikianol
sol uts OR-plop&Hdi 4t @rfingl corkemiatidnvf MY ahd E578LIEEImousecdain AR fina Sorcertitica df 0%, Tas

[err] Coth@rgrduph(®SF Sreatmest ¢ilipp wag énfbeted |solspendoudhe withAD enl ¢fhee pliysiblegivah saliopened,
sil ver edutiboraita@ingerardpanwh st alhdieadndeptratieruefr1éd, C2EBLIBNamauemsorum & .a fiileoeafttaer , 50
[err] ofionadfetOfc anin®y doi off dhevusnan (RIGH eiieinedHe Relatsatiahdamploak diar pash avealiequat e

per i Od in8aifes wgRieadtinugd o henetdgspca-day Hagisyntil blood sampling was conducted.
At day 2, 5, 8, 11 and 14 after the start of the injection, 4 mice were randomly sampled from each

group and blood was taken from their supraorbital veins for counting the number of leukocytes with a
microcell counter, Model GC180 (Toa K.K) Blood smears were prepared and Giemsa staining was
conducted in order to determine the proportion of neutrophiles in 200 leukocytes under the microscope. The
number of neutrophiles in each group was calculated by the following formula:
25 Neutrophile counts in 1 mm3 = leukocyte counts in 1 mm3 x proportion of neutrophiles in leukocytes.
A group of four C57BL/6N mice to which no injection was given at all were treated by the same
procedures to obtain the values for day 0. The results are shown in Table 4.
The same test was conducted except that the human G-CSF was replaced by the pure samples for
amino acid analysis that were used in Referential Example 13 (+VSE derived from G127 cells and -VSE
30 derived from CHO cells). The results were identical to those shown in Table 4.

NN PN AN
OWN~NOUJ R

Table 4
25 Days after Control group (cells/mm?) CSF-treated group (cells/mm?)
injection
0 765 £ 139 765 ¢ 139
2 1344 = 389 3205 * 439
5 1378 + 474 4913 £ 530"
40 8 1127 & 242 3338 £ 310*
11 965 + 231 5229 + 550™
14 1311 £ 197 5359 * 584™
(Means t standard error)
5 *P<0.01,
™P<0.001

Referential Example 15: Capability of Human G-CSF of the Present Invention to Inhibit Decrease in the
50 Number of Leukocytes

Thirty-two 8-week old male ICR mice were injected peritoneally with 200 mg of cyclophosphamide
(hereunder abbreviated as CP) per kg of mouse. The mice were then divided into two groups each
consisting of 16 animals. One group (contro! group) was injected subcutaneously with 0.1 ml of a

55 physiological saline solution containing n-propanol at a final concentration of 1% and IRC mouse serum at a
final concentration of 10%. The other group (CSF treatment group) was injected subcutaneously with 0.1 mi
of a physiological saline solution containing n-propanol at a final concentration of 1%, ICR mouse serum at
a final concentration of 10%, and 2.5 L.g of the human G-CSF obtained in Referential Example 2. For each
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overnight in the dark at roomtenperature. The upper |ayer was put into a
sanpl-e tube and dried with a 35 nitrogen gas. Mthanol was added to the
precipitate and the m xture was wegphedzapgghi ghtly centrifuged. The upper
| ayer was put into the sanme sanple tube and dried. After addition of 50
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(Mean + standard error) **pP<0.01, ***p<0.001

As Table 4 shows, no increase in the nsutrophile count was observed in the control group of normal
animals but, in the CSF-treated group, a significant increase in the neutrophile count was observed at day 2

55 after the administration of CSF and a gradual increase occurred thereafter so long as the CSF supply was
continued. As is clear from Table 5 showing the results for animal models with neutropenia, the decrease in

the neutrophile count was continued in the control group until day 5 after the CP administration but, in the
CSF freated group, the neutrophile counts observed for period of 7 days after the CP administration were
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25 Neutrophile counts in 1 mB = | eukocyte counts in 1 [err] Xx proportion
of neutrophiles in |eukocytes. A group of four C57BL/6N mce to which no
injection was given at all were gp aaﬁfzdmbmthe same procedures to obtain
the values for day 0. The results are shown in Table 4. The sane test was
conduct ed except that the human G CSF was replaced by the pure sanples for
am no aeiud! arahighs; than henitipkvpleesused i n Referential Exanple 13 (+VSE derived
from C127 helimgrogamgnt apBevedobydtap j ajeipisiratignnoChimnanef{C8h way|aanarast pottaglyyier the
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m croceld,cgunter, é (Toa I) hf Srears were. prepared and
G ensa stal ning was 5 conducted in order to deternlne t he proportion of
neutrgphiles in 200 | eukocytes under the m croscope. The nunber of

neut rophiles in each group was cal cul ated by the follow ng formula:
Neutrophile counts in 1 mmB = | eukocyte counts in 1 [err] x proportion of
neutrophiles in | eukocytes. The stained neutrophiles were classified

nor phol ogically in order to determi ne the proportion of segnmented

neut rsphi | es which were the nost mature form of neutrophiles. 10 A
group of four C57BL/6N mice to which no injection was given at all were
treated by the sane procedures to obtain the values for day 0. The results
are shown in Table 5. The sane test was conducted enpl oying the pure
sanpl es of human G CSF used in amno acid analysis in Referential Exanple
13 (+Y9SE derived from C127 cells and -VSE from CHO cells). The results were
identical to those shown in Table 5. Table 5 Control group 20
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Days 3 ' 3 segnent ed

(cel-I/[err] (cell/[err] neutrophiles (% 25
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and a gradual {i ncrdase ¢ccurk@P% tier S84 er so IW*’&&H‘B@ICSF suppl y was
continued. As{Is clear Trom Tapl e 5 snow ng _ the resutrts—for—am nodel s
with neutropehia, the decrpeeés’epl}%aclhé‘erﬁﬁqmq St (seld mn hued in
the cofitrol ¢ oupbuntllr!day 5.arter the CP R |stra1|orT put, 11t he CSF
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the initial values.” Thelinprovenent ac Gt b@lzt he adm ni stratioh of human
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neutro%ﬁiles . A dlhgr%rnf:'ﬁ‘)lfv The decrease in the
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human G CSF. b Referentifal Exanpl € 16: Eff ct of:l umah on | Bukopeni c
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random y sanpled ad bl pod wB0a&2akerd &2 om tiheir sswsraorltyz()al vei ng so that
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day, oe group (coleadt yisk@ncarss eirricadt ¢d *doB0dneously with 0.1 n of a
physi ol ogi cal saline solution containing n-propanol at a final
concentration_of 1% and C57BL/ 6N nobuse serum at a final concentration of

10% and t S Bl ° w& desigistgtion of (FeY” IEFuERSY OISt rPeRYRY e t*seucl?emsariwas| 'y
wi th 01 "HFSE ol ho.‘ “"° A QL
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trdns t i d r
basis. On pf%seantgﬁ yeﬁect. o lor m\e@maﬁ ARSPE Hho mm ﬁoentlanow LRGBpFIROUP

and bl goge¥R§ agerKEN fromthelr supraorblta veins so that the nunbers of

| eukocyt es larsdouweunt-,cr @B hénB&ne6 it ChobP@xiglgt WdsMoiid unden tﬁeheoﬁd@ahpeermpmw in &bl
adm ni st rerderinBEs dRtrdedaidddict ed 20 at 9 o'clock a.m and all bl ood sanples
were taken at 3 p.m Counting of the |eukocytes in the blood sanples, their
cl assi fi eadmmnt and t he determ nati on of the nunber of peripheral
neutrophilTes were conducted as in Referential Exanple 15. A group of four
C57BL/ 6N ni Be huwamBiCSH cendaining; feagtion ohtainedsbydthe, mathed deggribedyis Rgferential Example 2 was

rendered germ-free and frozen at -20° C. The frozen fraction was worked up to prepare an injection.

Example 2
55

The C127 cell-derived human G-CSF of +VSE line obtained in Referential Example 12 was purified by
the method described in Referential Example 2, (2), (iii), aseptically charged in amounts of 5 ml in 10-ml
vials, and freeze-dried at -20° C, with the vials being subsequently closed with rubber stoppers. The so
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treated by the sane proceures to obtain the values for day 0. In this
experinent, only one bl ood sanple was taken from each nouse. 25 The
results of the experinent are shepvgoiifadfBle 6. The sane experinent was
repeated using the pure sanples of human G CSF that were enployed for am no
acid assaying in Referential Exanple 13 (+VSE derived from Cl27 cells and
VSE f r orbt@hi0 feetetdsipd protietsmesuioried op togiraperd anijeetiongpeptratoal to t hose shown in
Table 6. 30 35 40 45 50 55 20 EP 0 217 404 Bl Table 6 Peri pheral

| eukocy tEsamintht (cel | /nm8) 5 Days control group
CSF treated %rou i o 9864 + 1121 4 B

L L GRnesh ™ e, gy LA, el g o s o a0t >
[er ' 4* %%V and freeze dried at -20° C, wi hﬁw S bel g suzggﬂggclq_sed rg% jfubber sto;:-;z)gg'.T e-r-sno
8300 Etf.alred fffﬁﬁeodniiproducts were worked Eb?d:?epfrgrap ]njec Ereparatlon 11544
844 Pgrw;mgal neut rophil e count (cell/[err] 20 Days control

?r 232 25‘"a'ms for the f°"°Wln9c§gnt;aE§r?J§t9te!fBE'R:rPnE FR, GB, IT, LI, NL, SE - 71%62

236 + 4. 3R leukopenia treating agent coﬂitgigﬁg ahuman granu%'éyte co|§1y stimulating factor as an Gifedtive 42
24168 + lifgddignt.30 7 3062 462 5746 [err]
1920 41 987 [err] 49 1055 + 105 35
(Mean & steukdgbatisl treating agept actérdifcth O Awhefabthe Homahgramujocith eolergnstimulatingat i on
of G CSF | taduerdednautralingd ¢cofvay stivesadngefagtorf r om t he decrease in the nunbers of

| eukocyt es and neutrophiles. 40 In this connection, it should be
enphasi BedA tiduldpenis roadifa rgenearcordinge tb Cleimul whersire the hamemdramiddcyie colonyl siimulgting t he
hunaree G- CSRcigrljs slbteiead ffomghe supernajand efr thasuie obs huntpa granplegyieccolofy #imwialingCadtBF
produci ng Refw8I Rt also with the human G CSF that the assignee of the
present invention successfully produced fromthe transformants harboring

the gené c’ééﬁ“l‘%"‘?'ﬁfre"’éﬁq BeNLRg d'@ @Sﬁa'mﬁé@eée'? defringr gaytpeye colpfy stimulating

ff ad fpllo H R k
25! Erhat £ ng T A o R SRR GRER! o1 VSR on Trfyt SERRSG
§ eésponteQ?thgﬁ'pe%riéo%aﬁcspoﬂ?é Slri *%%Ci (?11?8 £ 53'5%6’@ le 1

4]
under the cofifbdd A% ﬁﬁiv.ﬁg
and pl = 6.1 £ 0.1;
jii) ultraviolet absorption: having a maximum absorption at 280 nm and a minimum absorption at 250
30 nm;

- iv) amino acid sequence of the 21 residues from N terminus:

HZN - Thr - Pro - Leu ~ Gly - Pro - Ala -~ Ser ~ Ser -
36 Leu - Pro - Gln ~ Ser ~ Phe - Leu - Leu - Lys - Cys -
Leu - Glu - Gln -~ Val

40 5. A lsukopenia treating agent according to Claim 1 wherein the human granulocyte colony stimulating
factor is a polypeptide or glycoprotein having the human granulocyte colony stimulating factor activity
which is produced from a transformant containing a recombinant vector harboring a gene coding for the

- polypeptide having the human granulocyte colony stimulating factor activity.

45 6. A leukopenia treating agent according to Claim 5 whersin the gene coding for the polypeptide having
the human granulocyte colony stimulating factor activity has all or part of the nucleotide sequence
shown in accompanying Fig. 2.

7. A leukopenia treating agent according to Claim 5 wherein the gene coding for the polypeptide having
50 the human granulocyte colony stimulating factor activity has all or part of the nucleotide sequence
shown in accompanying Fig. 3.

8. A leukopenia treating agent according to Claim 5 wherein the polypeptide having the human

granulocyte colony stimulating factor activity is represented by all or part of the amino acid sequence
55 shown below:
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50 The human G CSF contai ning fraction obtained by the net ho%'m

Referential Exanple 2 was rendered germfree and frozen at ﬂﬂmmﬂfmulm
frozen fraction was worked up tgp peepagesan i nj ection. e 2 55LThe

C127 cell-derived human G CSF of +VSE |ine obtained in Ref er entl al Exanpl e

12 was purified by the nethod described in Referential Exanple 2, (2),
(111),obmeplreezaitiad mévucty edreiwaorkadroritetrsepare ab injctionrpreb@ratidn. vi al s, and
freeze-dried at -20 C, with the vials being subsequently closed with rubber

stoppeﬁxsmphrﬁe so 21 EP 0 217 404 Bl obt ai ned freeze dried products were ="

wor ked u ﬁrggare an |nj ectlon $reparat|on nple 3 5 The CHO
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so obt@hpRd freeze dr| ed products were worked up to prepare an injection
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human gr anIULLk@ﬁ‘éﬁtaetre@ﬁHgodﬂ;Entﬁfoht&‘hih@Elhﬂﬂarf gehulicytd Tolowy QiuReg fu@ori 3Ph MW . 15
2. A |l eukpparhia treating agent according to Caim1 wherein the human
gramul ocyte colony stinulating factor is a neutrophile colony stimnulating
factorza 2 levkopanizkicptny @ettr aedrding toagiaimt 1 aba@ran dHertgmian gBhdacse leolaine stimuratibdhe
human gr daster BEyteetrapbileaipnsstimuiatingt taatgy. 20 factor is obtained fromthe
supernatant of the culture of a human granul ocyte colony stinulating factor
pr oduc¥ n$ ledopeniagtrealing rogriciseqidiag tor @aim hyhergje the weed s@hyiesyecolenaptimuitiogther ei n
t he2huma @g{] Brabptasey frem i %’HV"%Q"F HUP%I?‘{"H’Q of 8 BYpn grasiopiRCHRPY ISEIIatige factor
physi coch® ‘i&’.’%cebr opert| es: i) nol ecul ar wei ght: about 19, 000

, 000 as el ectro hor S a sodi um dodecy| sul fate -
poI yac‘?‘yl”‘al qﬁg:’;%e O?Ii{:fq 3ge|’ts é{@@ pr?plazlﬁb? H’ﬁergﬂg{ﬂ Wama%@rap@%&e %l‘? tmeﬁaﬂe'l?—!g t hree

ogl ect i
SRl ﬁﬁeé“agwe* b st oo £ b 5 odhesl o 0@yt o B,

absor pti Onu)agoe nt; having at 164 onle\é) thé'fﬂré]a%d%fébtﬂc é&rﬂy%ﬂg% 531 ok h§=2&8 L@si dues
fromNterg;gerSbeﬁeron] - Thr - Pro - Leu - Gy - Pro - Ala - Ser - Ser - 35
Leu - Proji) oitrddoRt absorpdn: havith@ maxik@kh absorptRH at 280 labhSand aQ(rSmum kSddrptioddtase G n
- V&) 40 Bm; A |l eukopenia treating agent according to Claim1l wherein the
human gr anw aeiNd sichesnys itthenall radiduagfrdmatitt@minug a pol ypepti de or

gl ycoprotei n having the human granul ocyte col ony stinmulating factor
activity whic s_p uce from ra co ni re i_nant
vector har bor?ag a gg'%e codi° ng f['geruttherﬁﬁgl ypepct'l denﬁﬁéaw Q%e?he %ggb ,
gramul ocyte cbedny 2eenol &litng Sat or Bhe ivilkigu zLew - AYSukoBEdi a
treating agengccogdiyng GanCl-aikyg1> Wherein the gene coding for the

pol ypepti de having the human granul ocyte colony stinmulating factor activity
has al | or part of the nucleotide sequence shown in acconpanying Fig. 2. 7.

%A\Olr %l[.l E t@gt [ eal I %#ﬁtnéccoargmg Iiodblal% § (\?vhecrlen"r?‘lthneﬁI t%mva\\@eg{:agulgcy% Iogy sumu?a?d ng
z%olype e or ggcoprotem having the human granulocyte colony stimulating factor activity

which is produced from a transformant containing a recombinant vector harboring a gene coding for the
polypeptide having the human granulocyte colony stimulating factor activity.

45 6. A leukopenia treating agent according to Claim 5 wherein the gene coding for the polypeptide having
the human granulocyte colony stimulating factor activity has all or part of the nucleotide sequence
shown in accompanying Fig. 2.

7. A leukopenia treating agent according to Claim 5 wherein the gene coding for the polypeptide having
50 the human granulocyte colony stimulating factor activity has all or part of the nucleotide sequence
shown in accompanying Fig. 3.

8. A leukopenia treating agent according to Claim 5 wherein the polypeptide having the human
granulocyte colony stimulating factor activity is represented by ail or part of the amino acid sequence

55 shown below:
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50 t he human granul ocyte colony stinulating factor activi ty

part of the nucl eotide sequence shown in acconpanying Fig. 3. 8 'H”'""'""muu
| eukopeni a treating agent accordigpdo bfr 48481 5 wherein the pol ypepti ‘de*

havi ng the human granul ocyte colony stinmulating factor activity is

represented by all or part of the am no acid sequence 55 shown bel ow
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preparation. BEX@Empl & 5 Phe Tan CH@ewellysieryeed DawarGl®@ C&lrof VaISE | i ne

obt ai ned in Refgrent d@ﬁ fi by, sthe h esgrd bed in
Ref erent i al er%:rp%e ﬂfé (|||i epﬁga ?Yq(ch?rlg%dpﬁﬁata%uﬂt ?10 5m
in 10-m vi aI s GErid fIr‘é%z it i rlat Sem GLlwiiGvs hAlA alBhheiTHF Sl;b@'equent ly
closed with rubhai stwppess T SGObt ac;md :téueemndrlm prwluctélyﬂe

wor ked up to prepare an| ecti.on preparatio r the
fal | owi ng Cont & | S tét‘ié% (Jég d‘h'é)DElgjl r]r I&Ia rﬂsr N&'eusE e A

I eukopem a treddmg GuentProntsemni rglm humn Igmantﬁhcytmemolmw salyrul ating
factor as an ef t|v di e 2 o [

according to Cléafé: e;%él:ﬁ t‘%‘m hurréglﬁ gri}nul ocytgﬂ Ione;q/?stlf}?rehl ating
factor is a nelﬂylz)prﬁlre @onlet i kedt iGEp f kdr Lt SleukdeniBlereating

agent saccordi NGgsd© @196 mdld\’“eﬂékn di‘ff hpgn 'ﬂ{@mﬂél?ytzﬁ‘s ol sidyrul ating
20 factor is obtalned fromt su;mr nat anéﬂfof t he Zﬂ-x ur of g human

granul ocyte col®y St¢HulBER ng'3act®r? pristRici cdtia a
treating agent mgsoraimg cxnCIwetn Twherglw then hw.'mg‘\ g{@mulxnyt ePewl ony

") molecul ar witdh Cabolt10 500 (1] GEorHE deurE nfre ALa

el ect rophor esi sPhiénr oAl sSendiAba dotteey| Glm f ARg - Aood y Kkl aGﬁ:de Gy, ii)
|soel ectric pmﬂ% A %ngvﬁ dﬁ?t é)%g oébé heLéﬁ”Q?ll‘rsoseéPCtﬁﬁ& PR:Qt s, Ppi

= 5.5 0.1, travi ol et absorptlon
havi- ng a maxi mﬁﬂlabs‘(ﬁbtl%rat'r)mo A9 antrh L nﬁ%bs%*%tlrfﬁpat 30 30
nm iV} anino agigl seewence of the 21 residues fromN terminus: [err] - Thr
- Pro- Leu - dy - Pro- Ala - Ser - Ser - 35 Leu - Pro - dn

- Ser - Phe - h&lhnatm 58%r 1:and Y B o S - Leu- GQu - dn - Val 40 5 A
| eukopeni a Hoé'a%&nﬂ ma'gen{ ggcor dlorrlg?/to Claim1 wherein the human

gr anul geyst eaCiglkepiiaSkdating addni@ccori 0 C18mas PieisPedib | ghkomoteit | hadiop ittt Binan
havi ng the QusiayigraRk Shyliding Glcdn\actiity Wl atgolypeplidec biar a asdydr \ahéily pattipre rsaids
produced fr gappaptids BeIAd @prESRted BYAIL Aipat Sighecamirecoidisbquente shawotbelpw:har bori ng a
gene coding for the polypeptide having the human granul ocyte col ony
stinmulating factor activity. 45 6. A |eukopenia treating agent according
to O aism 5 whefMhirn tPre gdea cliyng Pror tde pSleypepeicdeLirgvi Bgot h&limuman
granul ocyte cok@ly shidMiidly Ng,Clys g;v' Led1ag@l | cih Pyal Ohrhe

n

nucl eoti de sequence shown I n acconp ny| A | eukopeni a treating

agent accor di n@Ytso dl& mGInh &L n Asie géél n@lﬁor Lefe Gy p&3Y de
havi ng so hy e (graq_nulsg‘ryt glqgl Qj})g stalaul ahirng THECt Qysaclied ty has

all or*part of he nucl eqtid qu “éh conpanyi ng,,Fi g 8. A
| eukopeni a t r e&¥iSng H&&en&’ &id’l ‘}arSi V\/ﬁ'&uEI ﬁ‘ei('h gy}gl yBép %tl de

havi ng the human

45
50

55

23



granul cyte colony sti mlating factor activity i representes I?Hlﬂflﬂlﬂ‘lllllﬂlllIHll!

11111111111111111111111111111111¢pgR19 48481404 B1 (Met) [err] Thr ‘Prb

Gy Pro Ala Ser Ser Leu Pro dn Ser Phe Leu Leu Lys Cys Leu
Gu dn Val 5 Arg Lys Ile dn dy Asp dy Ala Aa Leu
A@n Au Lys Leu Val Ser _du)[err]Cys Ala Thr Tyr Lys Leu Cys His
Pro Qu @G uS®eul®V¥al GlyeylleeuPre yTHPs Adar Prou L@y Skke S€ro Trp

Ala Pro LeuCySer pBer s@ys GPno A§3r LELN gfha pkgu a Gy
Cys Leu Ser Leu., . H s, Ser y . Leu__Phe LeuA% %f C@ Leu

leu &n Aa-® euseél WG I"I“Ieaig Ser Gly Pes Q‘E Lew. 'l'iﬂ;' Pro
Thr Leu AspGl!IhrleeuLehn Leeu Ghap AVal Léha ghap gbpe 1Pha gdpr Thr

Ile Trp Gn p@E n t L y t _Ala _Pro 20 Ala Leu
dn Pro Thr G% LgAI GS(/EtP §> Tgﬁd aI‘gﬁ AZp, TRL, Ley, GHRe an
Arg Arg A aLeEH yASH yV%’éI Alau Aspl Phea ASer This Theu IGkn THer Phe
Leu Gu Val ggar Gi’w ME&ED c)al gigu rLéno Zﬁ Mb@“ Pr o

(provided th nd n_js 0_or . eukogenl reatlng
agent accordla#ﬁ toé%i‘al %n‘% \Aﬁé’f‘el(ﬁ 1RheGhY ychbrot Beh haanAlale Pheran

granul ocyte cdlanySetindlatiPigef aGlRr Regi VAty hRfaa @ | dgapnd a

sugarsschai n ppLhi ofay sa po el ng pr sente at | or part of
t he am no ac:olg sequencehg ov\néwé( elo%%?\? 3§ G{";lrhr ePr of ieu:'%i‘y o Aa
Ser Ser LeuwabroSeq nTwer AFfe Vaku Léwu Atgs Biys Léeu AXdU GG n Val

Arg Lys Illepgdn Ay Asp Ay Ala Ala Leu d@n du 40 Lys Leu
(val Ser du) [err] QIS Ala Thr Tyr Lys Leu Cs Hs Pro GQu du
Leu #al Leu Leu H's 45 50 55 23
111111111mmﬁmﬁﬂﬂ'ﬁ91?&1)11111111 EP o 217 404 B1 Ser Leu dy lle
Pro Cys Pro Ser An Al a Leu
dn Légaimsmréhe f°@‘?“9 CES}?"?)“Q States : AT ﬁ_ Ser G n Leu Hi s  Ser

g y 25 qu nﬁ od r#,o repa g I¥uko% éla treatgg gent Iylle'l h conﬁwes comgﬁung a%; an gF? L'f]locytel_ eu
G y col ‘;su Jla ing fa ruas ctive ingred nt with ag harmaceutically acceptable Carrier or excipient
n and optionally a stabilizer and/or anti-adsorption agent.
2. The method according to Claim 1
30 wherein the human granulocyte colony stimulating factor is a neutrophile colony stimulating factor.

3. The method according to Claim 1
wherein the human granulocyte colony stimulating factor is obtained from the supernatant of the culture
of a human granulocyte colony stimulating factor producing cell.
35
4. The method according to Claim 3
wherein the human granulocyte colony stimulating factor has the following physicochemical properties:
i) molecular weight: about 19,000 = 1,000 as measured by electrophoresis through a sodium
dodecylsulfate - polyacrylamide gel;
40 i} isoelectric point: having at least one of the three isoelectric points, pl = 55 + 0.1, pl = 5.8 £ 0.1,
and pl = 6.1 £ 0.1;
iily ultraviolet absorption: having a maximum absorption at 280 nm and a minimum absorption at 250
nm;
iv) amino acid sequence of the 21 residues from N terminus:
45

HZN - Thr - Pro - Leu ~ Gly - Pro - Ala - Ser - Ser ~
Leu - Pro - Gln - Ser - Phe ~ Leu - Leu - Lys - Cys -

o Leu - Glu - Gln - val

6. The method according to Claim 1
wherein the human granulocyte colony stimuiating factor is a polypeptide or giycoprotein having the
85 human granulocyte colony stimulating factor activity which is produced from a transformant containing
a recombinant vector harboring a gene coding for the polypeptide having the human granulocyte

colony stimulating factor activity.
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G- Nt Gu Gu Les dy Mt Aa Pro  Aa Leu l‘i’llﬂ!HlflllHllHlllllHlll

Thr Adn Ay Al a Met Pr ogp 0Al1% 402 Bie Al a Ser Al a Plfe

Arg Arg Aa Qy dy Vval 15 Leu Val Ala  Ser H| s
Leu Gn Ser Phe Leu G u Val Ser Tyr Arg Val Leu Arg
Hi s LelB- Tiag method@ceprdinggo 2RI Hr ovi ded that mis 0 or 1). Cains for the
fol | owi ng Cohtreindhei 9eae SroedYy: thengolypeiido having thenhyfpan revlpqyte Y aimuiegng factor

| eukopeni a e¢¥kt"eRE A pahef ‘Wﬂ“&'ﬂOt‘éﬁFP@P?@%gma’hW?ﬂ"ﬁ@"yﬁ'g Rigr&n granul ocyte

col ony stl mul atin fact or, as effectl ve ingr edl ent with a phar ITB.CEUtI cally
accept dbl%e E er'i“i’t aﬁ?m tion a a stabilize

anti - adsor p D ";gh ?T% E}'dgé’ﬁ" ‘f‘l e 9@"&??‘ 0%0" s""’”'%ﬁ??e?‘é‘?’

t he hunan gFC'V'LYI 3cy & pé PSR "USPYtge PERE TR SoNR {MGiFeomeaTying % ¥ophi I e col ony

sti mul atigf 6Ly ac§drdm € oflif bod according to Claim1l wherein the hunman

granul eyt e QLg% p§| %b.{.@th& AGhA grdndio QR &\onfgmfufa@,{y hdl§ aOHREE AtRbHedOf

t he culturebg_ 6% plrt DAL i HdldQEy e GRAWANSIonS | NUT @t 1 ng factor produci ng
cell. 35 4 he method according to daim3 wherein the human granul ocyte

colony stinmulating factor -has the foll owi ng physi cochem cal properties: i)
mol ecul ar wei glﬁﬂetégﬁblf 18r000Lesr rEly, OPo asAleasieed $ur elant rcmhpr esi s

through a sodi ugygodgeyl sshkat gen PRLYacCLya
i soel ectric poi nt haV| n eggt g%e ﬂ: re]&'vtdfr ee | sg% ect r| c ‘)oallnt S,

g
=55 0.1, pl Arg gLyg 1 ilSnd Ghp =Gpy1 AﬁPl G#Yl)‘\lﬂtrpel\ﬂollaualﬁdmptlon
havi ng a maxi rmmabsnvptl nauat(VEBO sa”randla) nthF& MM 2D S Pt i atz.v?s50 nm

iv) amno aci ddgggueggg Ogi}hebgé reﬂldu ém N‘%qe]om nus eLS reﬁrr - Thr
e

- Pro @ Leu - Phe -
Leu - Leu - LysHlSQ/§er LEgu- Gly - Il}n PrG/alTw ala‘l'he?ntethcsﬂaw ding to

Cd ai m 1 wherei nséhe hyg&npgaanygocyégncotj?é\y éé] wMgali '}%4 § cG(Sleygny

pol ypepti de or groteln uman granul o

ng t
stiml gting fac?% gBvi £ °thiﬁ |Ee'[5r o%l’d%eds?ﬂf orﬁle)’trla?%f hﬂantLeu
cont ai ni ng a reTypnbi Gant Gbgt oLebarbeui ngla gee aoeli nasIfipr dlrya gqleypeptl de
havi ng t he hu gra ny inylati factor acti
L S EP O ggl) éﬁ%ﬁ TﬁLQ %d ac%or"g&?% T aAiEn élr\/%er"“&"n t he
gene COdI ng forGl-lhe beRypasPi dEanavB-h@ th%?hu?tam grlemnulBayt Chool dile
stinul gting fact agihvi @ynhagegl lgPh P@I& Ofed hegmpcl [ nce
shown in accorrpﬁgg/l ng Fi g . 5 7. The nft hode accordi nﬁéq5 9% Cbu?
n Pro Thr n Gly Ala Met °'o

Phe Ala Ser Ala Phe Gln Arg Arg Ala Gly Gly

Val Leu Val Ala Sar Eis Leu Gln Ser Phe Leu

Glu Val Ser Tyr Arg Val Leu Arg His Leu Ala

Gln Pro )

35

40 {provided that mis 0 or 1; and nis 0 or 1).

9. The method according to Claim 5
wherein the glycoprotein having the human granulocyte colony stimulating factor activity has a
polypeptide and a sugar chain portion, said polypeptide being represented by all or part of the amino
45 acid sequence shown below:

50

55
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wherein the gene coding for the polypeptide having the hurranJmmHm(lmmm",
col eny stinulating factor activity has all or part of the nu "’
sequence shown in acconpanyi ng Fipo 237 464 BThe net hod accordi ng to Claimm *

10 wherein the pol ypeptide having the human granul ocyte col ony
stimulating factor activity is represented by all or part of the anmino acid

sequence shomm'ﬂoel opto( Meew | {r] ThEo }ﬂré) SéteUSerG E,eu P"PQo é&&, Ser

Ser Leu Pr Bh Ser Leu
Gu dn Vva e’fb\r g Eysl‘eﬁ‘l eLeEEI nLY%I fy%ﬁ'e“(] f-lUAI &lnp HalLeArgGl n du
Lys _Leu (Valys Stle ﬂn) GQ(S asp Bly Thna Rwa Le¥S é9n Glu Leu

oys Bis Pro Uppkfu Leu y Ser . Le dy
Ile Pro F rr& f S%/ Gi_@:ncl@er MC‘,ys I5roTY§er Lys nLe}:‘\I a Leu
An Leu Aa®¥sy @v% E’é@l Ghw @'-h ILQBU Vlalls Léer Leuy Glgu EPBe Leu 25
Tyr An Gy Leu |l e _Ser ro Gu Leu.
dy Rro Thr SE&u I‘ﬂﬂp G%fr Iﬁlﬁu E‘ﬁ {6?1 lﬂs‘% RER LRy SP S8fe Al a
Thr  Thr lle &95 Pro Ser TGmn Gi\ba Geu MIn Geun Qla IGaJy le; Met

AL

Ala Pro Al a
Ser Ala Phe “&Mhn g‘/El"g E;\?’g I é;Ltgy ?ﬁy @éf {/P‘I %ﬁﬁ L%I er H| S
Leu Gn Ser Glbne Glyu 38ud E«ﬁuVaqﬂ-ﬂSei\laTyli'eu Arglu valy L&J-e AS@r H's Leu

Ala Gsn Pro 48ro gGlRS oy_,le4edgg_§atpnb| STRrOrLdy aXéb N P Oxgru 1};1;,9 The
met hod accordin to Cam reip_the, ch rot in having.,h uman
granul ocyt e coF‘ éﬁprru é‘il n@iFacPEP af ?w%‘@a a@’ é@ﬁ/p%&t t&nd a
sugar chai n poGn.nonc;laal depol ghept Glle bbeug GEkpr et ekllaby Brid @ldapart of
t he am no aghd s enge..sh be} ow. 5 ER1Q 2% 404 Bl
Thr %ro Leu éfu E1 %AP E'ge egﬂ éj[% A%Q %%f = ﬁ% Leu
Lys Cys Leu AGIau Selfn AVal Pheg €¥B Are e A3y @p @y VAlla Al a
Leu dn Glu Exw kau (¥alk Set @Ly)r@s dlr dé¥ P Hes civu Cys

Hs _Pro Leu ,Val Leu u H| S eu le Pro
Trp a Pr 0 VG& S&5 TEEr By Y’?g % é"’e"h "g% aLléb Al a
Gy %J/s Leu 8© Gn Leu H| s Ser GI y Leu Phe Leu Tyr Gn Qy
Leu Leu Gn Ala Leo Qu dy Ile Ser Pro GQu Leu Gy Pro Thr
Leu Asp -th‘\,,ded_ﬁﬁm @orbr kheu Asp Val Ala Asp Phe Ala Thr Thr lle
Trp Gn u Leu dy Mt Ala Pro Ala 20

Leu 4 mevafatbatna?fhr G| n Gy Ala Mt Pro A a Phe Ala Ser Aa Phe
G n  Ar Revélidipatidisdpoufsieg Etdts yontrdétants sulvants : BE, CH, DE, FR, GB, IT, LI, NL, SE

1. Agent de traitement de la leucopénie contenant un facteur de stimulation de colonie de granulocytes
humains comme constituant efficace.
36
2. Agent de traitement de la leucopénie suivant la revendication 1, dans lequel le facteur de stimulation de
colonie de granulocytes humains est un facteur de stimulation de colonie de neutrophiles.

3. Agent de traitement de Ia leucopénie suivant la revendication 1, dans iequel le facteur de stimulation de

40 colonie de granulocytes humains est obtenu 2 partir du surnageant de la culture d'une cellule
produisant le facteur de stimulation de colonie de granulocytes humains.

4. Agent de traitement de fa leucopénie suivant la revendication 3, dans lequel fe facteur de stimulation de
colonie de granulocytes humains a les propriétés physico-chimiques suivantes :
45 i) poids moléculaire :
environ 19 000 + 1 000 tel que mesuré par électrophorése dans un gel de polyacrylamide avec
dodécylsuifate de sodium,;
ii) point isoélectrique :
ayant au moins I'un des trois points isoélectriques, pl = §56+0,1,pl = 58+ 0,1 etpl = 6,1 £ 0,1;
50 iii) absorption dans I'ultraviolet :
ayant un maximum d'absorption & 280 nm et un minimum d'absorption & 250 nm;
iv) séquence d'acides aminés des 21 résidus depuis 'extrémité N-terminale :

H,N - Thr ~ Pro - Leu -~ Gly - Pro - Ala ~ Ser -~ Ser -
Leu - Pro - Gln - Ser - Phe ~ Leu - Leu - Lys - Cys -
Leu - Glu - Gln ~ Val.

§5
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Leu Val Ala Ser Hs Leu Gn Ser Phe Leu Gu Val Ser
Val --Leu Arg His Leu Ala Gn 25 Pro (provided that mis (“*""'mu",mm"’”"’
Revendi cati ons Revendi cati ons pourgp @2tEa@B1contractants sulvant$ :*BEf s«
CH, DE, FR, GB, IT, LI, NL, SE 1. Agent de traitemment de |la |eucop~nie
contenant un facteur de stinulation de col onie de granul ocytes hunmains

comre con$t i Adgalrtie tafdmeptrdsda legmpenie sajyent fa rekiendiqatidnt 1o danp teqekd le| faetquedactip@iatos de
suivant | a reipeRJP garyienyte hurping ©sh 4a PaWperriee quARe ghigoriding gyant ifagivithde Geteur de

col oni e de gftiaHEig _%%b"ﬁ%ﬁ'ﬁapfﬁ@'%gﬁ:s nanacaubast RIvivE ey Bslornaglecsnshive de
neut r ophi | es'Sc8ur AxFIhinan) Noperagantungane cagan| pour (R eebipentide axqnt (actiyité |dg facteur de
revendi Bat i off™'20 AR SOIPUHIRL VB HR HPBAPS de sti mul ation do 40 col oni e
do granul %CVI\ %ﬁt @eu rai ierﬁest%Stla |O&pct eén% sﬁ\ n?rl trie\c |u ticssu nﬁ sefante %O ‘lna g&éltLtt l(glrjrele
d' une cel I'ul i g%gé“a a%ﬁ)'acfv%é d gficé;lﬁlnr d rrﬁa&lrﬁgge& 1 Ilrol%%{ rgaﬁto!c) (Iasgéz;za\Sains a :)out ou
gr anul ocyt €S QSuence %é.nud 6 tre;?e&e t@eaé(fa Qognn@géel il coponi e suf vant
| a revepdi cation 3, dans lequel to Tacteur d€ sti mulation do cofonie de

gr anul ocytresadamiAirditeméht 6 $a BicBREnleClumaht R EnGiCmieN 5 NdaAd BSueP ldi AN LRt (& 1o
i) poids nohdRpEREs hfknt Rl @D takBuP B stiruidléOad SdionfdUdd 16EResPAmains a tout ou

61 oct r ophor bssaietie Sssbibn@de MiBEqiOdsasiéphidd [eFigAy akherdedbCyl sul fate do sodi um
ii) point iso6lectrique : ayant au noins |'un des trols points

i sodl echr isquigent ¢l ratteftner deOa Jgucgpiénie shiyddt lalredenditatipnl 5=ddns leqliel Ge bolydapPtide ayant
iii) absor ptilagivitdlamtectbur db stinalatiol det coloaiy de grasutocpax humains est 2dpesesnpd pad routoudBdie M
ot un m ni mudn lelséuoeroe Piadides aRin@SiPdiquée cikapis s6quence d' aci des ami n6s dos 21
rdsidus depuis 1l extrémt6 N-termnale: [err] Thr -Pro -Leu -dy -Pro
-Ala -Ser ser Leu- Pro -A@n -Ser -Phe -Leu -Leu -Lys Cys- Leu
Au-drmPval. 2 217 404, Bl 5,  Agent de fraitenment de |a | eucopenie
suivant la rev n%l?’c&??%n%?odahgul Ftel Prot AleurSer sSeruikeuw orPre

col oni e de grarfildbcydes hehei nkewstLeuw Yy Pegts derdyl Wi, 9l gy pr@%fi ne
ayant 1'activi tl@‘&fediﬁt eﬁedec i n&i at iréﬁnﬁde col qni e de granul ocytes

humai ns, qui est_pro par- un”transtor &t e P& echeyr Gln
reconbiNant heleryedfs unbejentVabdaser piilu) | eCyo! yRED! iTigr ayopt |1pgtivit6
de facteur de Feu i ti d | QLW r | ogyt es humai ns. 6.
Agent de traitepent n?? I arﬁgl'%uc%‘r%niec;eﬁguic&\;ia&;lt q?eé‘gr?\?gndi&ﬁ{i JfP"S, rgh‘hs

| equel le ganeei'g’g'ﬁa ehodeY e ypekft | drayinp | 'Ada | Exee daed agenr de

stimul abi on de St ordyss depr argdCYE /S [ t arg e | a
séquence de nuc&] got i.des :ﬁe%_r esentee a I?%gg&'%fatﬁég’x~§%‘€0¥aA de
traitement de '3 et}ﬁ}be stiVuntley Fegendierat Gdy 5LetanPhéequmu | e gone

codant pour |leTyd yiEpt i &lvwyawu | '@6i 1 ¢ fa r stdyqul atiion de
col oni e de gr a@é%oc*t es ?ﬂ{’f}gl Iri's a t%;'t Ot}trga(ritqiae %gaﬁﬁ“adé. qutedr?‘?; ?@'e

nucl 6ot®des reprosentee &i%h MY Flhndte. The Seungdsp d8har ailiemrrent de
| a | eucop6bni e Sdinvadied a AspreVdilcatilan Asplarhel oquel @ POlpppeptyde ayant
|"activit6 de { edinde i My q..ti ¥ de gol opi e d% ranul OCX\t es hunai ns est
repr6sent6 par tout ou partie ae | & Seqfhcel8Uachd¥s X¥etnsdlandiPacee
Ci-apres 20

Ala Leu GIln 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 lLeu Ala
Gln Pro

45

50
{avec la restriction que m est 0 ou 1 et n est 0 ou 1).

9. Agent de traitement de la leucopénie suivant la revendication 5, dans lequel la glycoprotéine ayant

55 I'activité de facteur de stimulation de colonis de granulocytes humains comprend un polypeptide et une

partie chaihe de sucre, fe polypeptide étant représenté par fout ou partie de la séquence d'acides
aminés indiquée ci-aprés :
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DI e L G L T il

Ala” Ala Leu dn 25 Gep ¢ 24¥904182U (Val  Ser Glu) [ err

Thr Tyr Lys Leu Cys H's Pro GQu GQu Leu Val Leu Lau Gdy Hs

Ser " Leu dy Ile Pro Trp Ala Pro Leu Ser 30 Ser Cys Pro
Ser An Ala Leu dn LeU Ala dy Cs Leu Ser GA@n Leu Hs Ser
Gy Leu PheThreuFryr I€wm @3y Hreu AL]mJ e Sﬁlra Letu pgoU tﬁ‘ry e 35

An hop pheSSR PRy L P el s o P el qin™ ety el doY oy

Met Ala Proldg Alde L&In GGly PRSP TIGly GIAtia GIA)Ia AlLau Me&tin PKnu AI a 45

Phe Ala Sery.Al a n Gy Al a
Ser H's Leu Yé Le'ﬁhE(Va%] Seﬁr %1&5‘} ('\)‘64 'J:Fg Tﬁ Iw II'_eu Arg
H s Leu Al aC@s Hisp, $rq a\ﬁalél | &lvesdEuct N@ri qﬁoum ésu 0GAdy 1His n est O
ou 1), Ageab;deuelual aentiée lp-d eqq.%t)Gng sy,k.\sanz‘eha sg\i.entg gat ion 5,
dans quuel y r.li’protGI ne ayant s5 activite de facteur “de

stinul ati on dg gol % Pe $&Xgr N@eslmﬂrraﬁﬂr@ céebr eAdaun Gyl ySust i de et

une partie chadae @ersu@lf hkwowp@e@'e GL9nt Le@Pr gpent ieﬂar Tyut ou
partie de | a ?i %§e d' amdwmé Iriél quée ci-apres:. 27
1111134111111 Y1188 pla Jisis ey Gly “Tle ser

* C L FBro Slu* Teu Rly Few Ghr Bea Asp Sar Sen GIn Pro

IG:Q Ser Phe lagg AQEU vlaﬁils AQéI A's@;gupg@ A?él uﬁ’%ls Tﬁé'u %‘3’5 Ty g u)m

oys AI a ThrGllﬂyrGlnysMe&'-euG@s Glius Leuo GEyu Metu Allau P¥el Alau Leu
Ay Hs 10 jeu @1 Se}i; oLe a |l Pr r r Ser Ser
Cys Pro Ser _G@n R r “& n&lf %1XI Rl&l ﬂet:ysgfgu Ré@r Béen Leu
Hs Ser d yAIEeusePheM-EeuPh?yrG@lnn AGyy Argu Alau GEyn GAya vedu du
Ay lle Serréf Pvgl GAg_a Lk P T L T L a n Leu
Asp Val Ala UAsp % s Pifu E?‘" Ser “Bfle Thep “Bily

Leu &y MtV asePr 0 YRI ahAyg Val LeuLebrgGl HisprbeuThAlad @1nd y AI a
Met  Pro AlaprBhe Ala Ser Ala Phe dn Arg Arg Ala dy dy Vval
Leu Val Ala Ser Hs Leu Gn Ser Phe Leu Qu 25 Val  Ser

Tyr Arg Yé%cla'ré%b‘ucnoﬁ‘ o midsoouli§y Ala G n Pro, (avec la restriction que m

-~ Revendications pour les Etats contractants suivants : AT, ES

1. Procédé de préparation d'un agent de traitement de la leucopénie qui comprend la combinaison d'un

facteur de stimulation de colonie de granulocytes humains comme constituant actif avec un excipient

35 ou support pharmaceutiquement acceptable et facultativement un stabilisant et/ou un agent antiadsorp-
tion.

2. Procédé suivant la revendication 1, dans lequel le facteur de stimulation de colonie de granulocytes
humains est un facteur de stimulation de colonie de neutrophiles.
40
3. Procédé suivant a revendication 1, dans lequel le facteur de stimulation de colonie de granulocytes
humains est obtenu & partir du surnageant de la culture d'une cellule produisant le facteur de
stimulation de colonie de granulocytes humains.

45 4. Procédé suivant la revendication 3, dans lequel le facteur de stimulation de colonie de granulocytes
humains a les propriétés physico-chimiques suivantes :
i) poids moléculaire :
environ 19 000 £ 1 Q00 tel que mesuré par électrophorése dans un gel de Polyacrylamide avec
dodécylsulfate de sodium;
50 ii) point isoélectrique :
ayant au moins 'un des trois points isoélectriques, pl = 55+ 0,1,pl = 58x0,1etpl = 6,1 £ 0,1;
iii) absorption dans l'ultraviolet :
ayant un maximum d'absorption & 280 nm et un minimum d'absorption & 250 nm;
iv) séquence d'acides aminés des 21 résidus depuis I'extrémité N terminale :
56
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de.pr6paration d' un agent de traitement de la |eucopenie qU|
combi nai son d'-un facteur de stimgmgbppagiesfol oni e de granul oey
comme constituant actif avec un excipient 35 QU support
phar maceut i quenent acceptable et facultativenment un stabilisant etlou un
agent anti adsorgNt.L Ofhr 2- p{-chdﬁe,gUngfu)t{. La {.gvgnglié;latié)&l %Iggs | equel
| e facteur de Shl nul ation de coI oni e de ranu ocytes humains est un facteur
de stinmul ati on 48Ycdl 6KPe “d& Redt PEFhi1 &Be 7018Y ~PL8B6del¥si vafys =
revendi cati on 1fedansGlaqtelGline -f datleur de stinul ation de col onie de
granul dcytes humai ns est obtenu a partir du surnageant de la culture d' une
cellule produisant Ie facteur de stinulation de colonie de granulocytes '
humai ns. reven |cat J‘ h

©

%S a

de St i mifat’ ’8??" 8‘;;‘628 'g u S T t.v.?é?s'a
physi co- Ch' ran§ ytlrle a|ns cﬁ]té a I f%anltg at_c An( vedtopr 1 co b
tel qué mesig ol 8%% u%naea S oL ‘ltma Gl .Qtie fie do_

dod6cy| sulf& 506 ectriq n au noi n

| "un des trois points |506Iectr|ques 55 0,1, pi 5 8 0 1l et pi =

6,1 0, 1. i brbosad®BSRADR ir¥Bnditaith 5| déhktlerqaé{ lle%é% cocﬁb(tadabr lHBolﬁB%ﬁﬁd&lk%r@llébmrdBtl on
A 280 BM et jatlélr NHeNéiMIEcH DS HO Rrafuldiy@s Miinains/ h 162 BUCHAR 6 ACEABSCAMSNES

des 21 r 6si klidBotdedreprdsehice X Id Bidiictagnehéel €r M nal e: 55 28 EP 0 217 404B1

30 Revendi cations pour |les Etats contractants sul vants: ”ﬁ mU”m

graasiocyBss ' U
e, coloni 00

C L M SHN - Thr - Pro - Leu - dy - Pro - Ala - Ser -
Ser - L@u PrecéBé euivant I&revendicatioBes; dans leqiiide géne kerant pour 16 @olypeptidelayant l'activit®ds -
Leu - ( ufacteur @enstimulatitm| de SolonicPrie gBd@ocyies \nameingd a tpwd\aenphrtvadd &nsébuende s

| equelze| e facketides gerésented lakiig- daneadéecol oni e de granul ocytes humai ns est un
pol ypepti de ou une gl ycoprot6ine ayant |'activite de facteur de stinulation
de col oni8e frgeédé suiypat 'Qf%?ﬂﬁ’l%‘t???e%a"ﬁlﬁﬁﬁ lePobypaptidecayan f'aryitede fagjeur ge stimulation
transfor manfe cApAie SR granulonyted Bupaing st 'BRBIRRIE rﬁ’é’rﬁ"‘t RER @%%'ﬁts‘é‘ﬁ'ﬁ""@é'ﬁé'd?ﬁﬁfé’f?ﬁ
pour | e pol Y@ Cicf8™Syant | activit6 de facteur de stinulation de col onie
de grafiul ocytes humains. 6. Procede suivant |a revendication 5, dans |oquel

|1<:9 gelnetCOdagt MI 'i'ﬁrpobt‘eeptilade GY?”LPi-oaCiléll :Sefle dep LeﬁagPﬁdr de
stimul ation de e ranul ocyt es mai ng._a tout oy, parfie

séquence de nuc‘?g'b %%E g?Gs’éﬁ\’Ge ey, a ¥Fg. é}ﬁsanﬁ%‘%e&l‘g &#f?ocg g

sui vanj, | a revehdgcaLlysn Fleda@inl| eGlygl Aspgb@bycouhmt kbar LeupoG¥neptide
ayant |'activit e te d i t | o d ra oc S
humai ns a tout é(;uﬁ]par?g gé |§V§% Eg%ge&g c§8 ﬂ!lucl‘g%?l E‘gL.rep&esent 6e
ala Fig. 3 annks&de.Cps B’iecGElSOsuGShuntGlu rbeﬂenthhtleuS LeunsGILEqueI | e
pol ypeptide ayapicl' gghi viLg derfacisyr FoSt‘.'t'gﬁ” aﬂ_ ocotggl eS
granulscyt es humal ns est reprdseht 6 par tout ou par | a~Ssbquence

d' aci des ami n6sSendi gviee EroapSQ-'s QSn(I\M-;[ebei]lThGlnPrbeuLe&laG GlyPro
Ala Ser Ser Gar Sein Pheu L L L A n
Var 30 &fd géﬁ T ingﬂ u fgﬂs EH:GL%fy %éuAlgHeLc%uuG o
'I‘yr 1 ly Leu Leu In la eu Glu Gly Ile

40 Ser Pro Glu Leu Gly Pro Thr Leu Asp Thr Leu

45 Gln Leu Asp Val Ala Asp Phe 2Ala Thr Thr Ile
Trp Gln Gln Met Glu Glu Leu Gly Met Ala Pro
Ala Leu GIn 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

65

(avec la restriction que m est O ou 1 et n est 0 ou 1).
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mo g syl AT ) A5 s gy R

AMa Pro Leu Ser 35 Ser Cys gp

EFb217264B1G N Ala
Cys Leu Ser An Leu Hs Ser Gy Leu Phe Leu Tyr GI n GI y Leu
Leu An Ala Leu Qu dy lle 40 Ser Pro du Leu Qy
Pro Thy phbesaé depnt [dhevendietiod5, dans lequel la gl@:qprotéi_nemyamslpctw\ﬁiMe fagteur dasp
Phe Al a stiffufationTt coldnieedsT prpnulcGites hu@ains ctaprendin polygeptide [abyne garie chigle da| g
Pro Al a kets, leGlolypepRdeétart neprés@itépar @uou partie dep séquepicp d'agifles apmgs mA\qéée cser
Ala Phe afgst Arg Arg Ala dy dy 50 Val Leu Val Ala Ser H's Leu
IC:.Eln ;geE PheI Leu Au Val Ser Tyr Arg Val Leu Arg Hs Leu Ala d@n
ro avec la restriction gue m est oule nest O0oul). 29 EP O
2|17 404 Bl 9. Thpr o®886 §'&Pva%t1YI aPFéveﬁ&PcaFPSn gerqahey eau)@l an
gl ycopr ot 6i nesaranphla agleuvi u_.audeLfyact & dg,eat [ t,fmhat &oR deagol de
granul ocytes hunai s co reng Iyp§§t t|e %atm de sucre,
le pH ypeptid §ta & e g XBﬁrt Uen “d aci des
am n6s i ndi quegsci Leapr{¥al Ther Ban) Lays Gapa thr Arrqr Sauys S@reu Leu Pro

IG:Q S(Ca;rn S Cb%é Hlieu P% G%l Gllﬁgux‘% Vg&a ng LeAfi‘ Eﬂ?VaF“’s Ser s

G u)m QIS B\ba LEhr Gl?yr IleLy®ro L&wpCyAlaH ProPr beud Serd SerLeu Val

Leu Lou ;h S | Pro
Leu Ser Serc& Sgé'r G&Inn ﬁifa Eﬁgu Qg,n Lfg R;Z?a Eéiigy S Leu
Ser An LeuleHi sSeSer G1l@ y LepmeuBiBhe SeteuGlyyr Leéian Phey Lewu Tyeu G n
f'eﬁ 2,};}‘, LSUUGlﬁ' yGy Vyl eLeﬁer r.%% Pedn GA%Ja '—%ﬁ Gaxu Pegy T'i'ie Lggy Asp Thr
a e rp @.n
Mt GQu du rEeuGlél yLeMet Glﬁaprpr o Thy aLley ASP Thr Lg,&quG,Jrn P?Ion Thr
g 3 gz daiaLeMet ASBI’ OVaAI aAlBheA,éJpa pher AA.ha Thire THrn 1Ay T Al a
ou Hs _Leu Leu % 30
val - Ser Tyr® & GX{)‘aI Leu § 9S4 sLefe 6 ‘XI aneglnAEFo Pzg & avec | a

restrfction queum a3nh Oreo 1)rhrpamm angert e on
f ol gende Vertagg aat e g &Qh E&‘t PeBSPRAlachenle r

CH, , ER
Wrkstoff zur 8Fung‘19 Ph@ukgggni é,rgen 3It@38 efiﬁlgn ?EXSCNPJ]then

G anul ocyten-KehonNa-lstlAlm Ser His Leu Gln Ser Phe Leu Glu

30 Val Ser Tyr Arg Val LlLeu Arg His Leu Ala Glh
Pro,
35 (avec la restriction que m est 0 ou 1).
Patentanspriiche

Patentanspriiche fiir folgende Vertragsstaaten : BE, CH, DE, FR, GB, IT, LI, NL, SE

40 1. Wirkstoff zur Behandlung von Leukopenie, enthaltend einen menschlichen Granulocyten-Kolonie-stimu-
lierenden Faktor als wirksamen Bestandteil.

- 2. Wirkstoff zur Behandlung von Leukopenie nach Anspruch 1, wobei der menschliche Granulocyten-
Kolonie-stimulierende Faktor ein Neutrophilen-Kolonie-stimuliersnder Faktor ist.

45
3. Wirkstoff zur Behandlung von Leukopenie nach Anspruch 1, wobei man den menschlichen

Granulocyten-Koloniestimulierenden Faktor aus dem Kulturliberstand einer menschlichen Granulocyten-
Kolonie-stimulierenden Faktor herstellenden Zelle erhéit.

50 4. Wirkstoff zur Behandlung von Leukopenie nach Anspruch 3, wobei der menschliche Granulocyten-
Kolonie-stimulierende Faktor die nachfolgenden physikalisch-chemischen Eigenschaften aufweist:

i) Molekulargewicht:
etwa 19 000 * 1000 nach Bestimmung durch Elekirophorese in einem Natriumdodecylsulfat-

Polyacrylamidgel,

55 il) Isoelektrischer Punkt:
Er weist mindestens einen der drei isoelektrischen Punkte pl = 5,5 = 0.1,pl = 58+01undpl =

6,1 £ 0,1 auf;
iii) Ultraviolette Absorption:
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| i erenden Faktor als w rksanen Bestandteil. - 2. Wrkstoff

von .Leukopeni e nach Anspruch 1, wobei der menschliche G anulo wum"lﬂ'""lﬂm,”m
Kol oni e-stinulierende Faktor ein pegtai19R04 BgN- Kol oni e-stimuli erender “Fakt ot *
ist. 45 3. Wrkstoff zur Behandlung von Leukopenie nach Anspruch 1,

wobei man den nenschlichen G anul ocyt en-Kol oni estimuli erenden Faktor aus
dem Kul t ur Coefrsteheineshaxiwalenibasptioh bei l28hnriuatrinecdyitnge Abddpitiorhet28tnmnaul; i er enden
Fakt or her st eb) Aemiebedureseduens dor A-Ntermifgen BpsteN r kst of f zur Behandl ung von
Leukopeni e nach Anspruch 3, wobei der menschliche G anul ocyten-

Kol oni e-stinuli eﬂ de Mteer&Mfﬂlw%mmﬁlm i-6 FerC e glegchen

Ei genséhaften a i st ) o kul ew 1 000 1000 Jach

Best i mmung durcﬁlf‘%?ekt?f)bhorl\gisxg |n§ée’?nem trﬁh ILLT- cn

Pol yacryl ani dgel Leg5= Glu ~ @13 +SBl ektri scher Punkt Er wei st mi ndest ens

ei nen der drei isoelektrischen Punkte pl = 5,5 0 1, pI = 5,8 t 0,1 und pi

= 6,1 Olauf iii) Utraviolette Absorptlon C

S *! EP OW‘?r fﬂgﬁl B%plangl(m nslteuf‘dpaﬁe @chpp%ﬁatdep n\emhhcl?@%\%
eine mni maka SiHuRtdngd Fbééff! gﬁ%r&s@ or! C}oRBR ORRUELRRMIE ads nscn?.a hen
N-term nal eg &:tyfe‘an-K Bomdstmulldindan Phktors |sk-9dés -voJeler Thahsormanty AergesPf wird, SR -
Leu - Pro - efd rekori@ifianten RRRtor chtRdk, derl-6iH sin [P¥§peptidovifit derL.Qdﬂwtat 4l mendchiizhen Val
10 5. W r ksigahliosyteh-kBehesulidighdsroridot tkdgreitbecenaaigt. Anspruch 1, wobel der
menschl i che G anul ocyten- Kol oni e-stinulierende Faktor ein Polypeptid oder
G ykopr oteei mirkstdff ahe Ben@hdlungivbn Leukb@snigraass @hdprucin 8 rwobei das das Polypeptid mit der Aktivitit

G anul ocyt edesKokwchlichat Granliacgiered@ie-sFaldeendeni Bakiorsdesiiereode Gpmdie gesamte oder

Tr ansf or naneigerhsil gersit dér|oeigetiigted, Figyi @ dargastofiter Micenisiseruenzaniwglelt or ent hal t, der
ein ei# POIXVBr ptid mt der Aktivitat des nenschlichen t5

(3ranul oc¥t dyirkseil ah P%ha@ﬂ“i"mXP'i kqulkaperia nach Resprush B.ovwbeldangps Polgeantiq mi ger Akvitat

W r kst of f zdpS BeErsshighamngramiasytes jruierpngay Wﬁ?ﬁr ¢pdigrende {ghdie gpga™g fgler

Pol ypepti d finen Eﬁé‘t"eﬁdkf"?r ‘9?'?9“?%': Aresstettern Wypleotidsequenz aufweist.

o S B E%in;r%ﬁd. R

ran dle ge ein
auf I st. gy fﬁa rg rkg
ype er

%% Nach
wobel das das v tat des nenschllchen

G anul ocyt en- Kol oni e- stl rrul | er enden Faktors codi erende Gen di e gesante oder

einen JeO der (Melb;Thei gBregtleuFiGly ?%Fhrgféslelﬂﬂfen Serc| &84 dfEquenz
aufweist. 25 8. yﬁrkgégffpggr ﬂargglé‘yng; dﬁJle g1wclgiansgauch 5,

wobel das Pol yp idmt de Vi t des nen chl i
Granul ocyt en- Kolgfﬁe Ts"(?rru#% éﬁ*ﬂ% ‘I'EJE'% g@slém &e¥def1p; nen :
Tei | der nachfolg@kad Desgebéel (VD Asrtﬂoselu)ememaavem P&y WLEyE

Leu ' Lea Lys AR (GF¥ é’%? vﬁméf& | e i A§§r e
Ala Ala Leu @&@hsdger LLeu PrQSerTrP GAla [ #nq O}@u Sex Thr
Tyr Lys 35 v Ley r a u I
Leu Leu Ay S?s %?ar Eea C%.X G#l PrA(:)) q'ﬁ‘j) dj'!'na gF‘;'Lr‘ho P!I:_lgu G%X?

40 ¥Ss Leu Ser G Leu Gly Lau Phe

Tyr Gln Gly Leu Leu Gln Ala Leu Glu Gly Ile
Ser Pro Glu Leu. Gly Pro Thr Leu Asp Thr Leu
Gln Leu Asp Val Ala Asp Phe Ala Thr Thr 1Ile
Trp Gln Gln Met Glu Glu Leu Gly Met Ala Pro
Ala Leu Gln Pro Thr Gln Gly Ala Met Pro Ala

Phe Ala Ser Ala Phe Gln Arg Arg Ala Gly Gly

45

50 Vval Leu Val Ala Ser His Leu Gln Ser Phe Leu
Glu Val Ser Tyr Arg Val Leu Arg His Leu Ala
Gln Pro )

55
(vorausgesetzt, daB m = 0 oder 1 und n = 0 oder 1).

9. Wirkstoff zur Behandiung von Leukopenie nach Anspruch 5, wobei das Glykoprotein mit der Aktivitét
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Ser

Leu-

Adn
Asp
Thr
Pro
Al a
Phe

%? CP;rg Eg[l GIHins Alsgr L(Ca;uy GILgu Lgﬁe AILgu ‘Ic';y?/ g )l","uuu 'Mﬂ,m ,“",

Ala Leu dQu dy Ile SerepoBapasos 845U Leu. G y Pro Thtt "Leb
Thr Leu 45 Gn Leu Asp Val Ala Asp Phe Ala Thr

Ile Trp A@n dn Mt Qu du Leu Gy Mt Ala Pro Ala Leu dn

Thr Qlas me@hoplichgj GranuideyterPaoniefdtimulierpaden/Maltors Bie IPolpeptid drld@ineuckerkatign- Ar g

dy qgtgu agiyeist, wobei das Polypegtid durg¢hedie gegarhte Abler eingeTeil ddr gachiplgend dalgpsteliear

Leu qGhminosgypseamar verfypert widlg  \Val Leu Arg His Leu Ala dn Pro 55

(vorausgesetzt, daBl m= 0 oder 1 und n = 0 oder 1). 9. Wrkstoff zur
Behandl ung von Leukopeni e nach Anspruch 5, wobel das Glykoprotei n mt der

Aktivitdt 31 Thr* ®rol LeM Gly pro BRAO 2bf

Blg

4%@ g#.l chen
G anul ocyt en- Igglronl st| mul i er enden Fakt ors ein r:ypep
Zucker ket t en- “ant ei aufl(/%"fs ShwoliiS d&FsPolgpepbily dGlnh Hak g&sgme oder

ei nen, Tei | derLYﬁacHTJ(d gt dﬁlg,estud;i tmfmgsaugsegggnzcﬁﬁr ké{‘gert Wi rd:

5 Thr

Lys
Leu
Hi s
Trp
Ay
Leu
Asp
Thr
Pro
Phe
Adn

Pro L R Al S Leu__Pro Leu
Cys Leu(ﬂlbs ) (ﬁ}al S%,&r g(aLls?jmclyl Se Adpn Thry Tysp Lgsy Lewla Al a
dn Guch_'fs HLlaJ Bre Gdar Gliw) Lewr] @i Bka Tha dYy kys Leu Oys

Pro @ | Leu . iTe P
o proStenled) o1 I&eupﬁ"’eufég Vel RES pef SR s Ao
Oys Leu & PBmon S&fu Glins Alar Lep Giéo baw Aba Gly @ys Ay Leu

Gn A aLdueu sed UG1d Yiell emgersgg P&Q¥ G&\F nge Cilp% P%)ra T% Leu
r

Thr Leu

Ile TrpGéI"n Géyn Lod &ed é& &ié ey Gdu AGbY FEke /Serleu Gn

hr An dy Ala Mt Pro Ala Phe 30 Al a Ser Al a
A@n Arg Arg Al a Gy Gy Val Leu Val Ala Ser H's Leu

Ser Phe Leu GuVval Ser Tyr Arg Val Leu Arg H's Leu Aa

Gn Pro 35 (vopggsggg_qtzg;e da&w fPQOOdEEIl)%IF) nt aﬁéprUche f U fol gende
r

Vertragsst aat e

ahren™Zur tof f es

ehandl ung Bn ﬁakoﬁéﬁl eAlaobAspnaRhe;| nblanﬂﬂs::hl!lrﬁerne Trp

zur
G anul ocyt en- KGILnnl clati meki egeaded) faki op aé \M%? grlel | mt
ei nem phar - tlﬁf grtra |ch Tr ager Zi pi ente
gegebenenf al I s Fnelr8t abfPi s / A@%ﬂ- Met Pro Ala Phe

30 Ser Ala Phe Gln Arg Arg Ala Gly Gly val

Leu Val Ala Ser Eis Leu Gln Ser Phe Leu Glu

Val Ser Tyr Arg Val Leu Arg Eis Leu Aala Gln

Pro
35

(vorausgesetzt, da m = 0 oder 1).

Patentanspriiche fiir folgende Vertragsstaaten : AT, ES
40
1. Verfahren zur Herstellung eines Wirkstoffes zur Behandlung von Leukopenie, wobei man einen
menschiichen Granulocyten-Kolonie-stimulierenden Faktor als wirksamen Bestandteil mit einem phar-
mazeutisch vertriglichen Triger oder Exzipienten und gegebenenfalls einem Stabilisator und/oder Anti-
Adsorptionswirkstoff kombiniert.
45
2. Verfahren nach Anspruch 1, wobei der menschiiche Granulocyten-Kolonie-stimulisrende Faktor ein
Neutrophilen-Kolonie-stimulierender Faktor ist.

3. Verfahren nach Anspruch 1, wobei man den Granulocyten-Kolonig-stimulierenden Faktor aus dem
50 Kulturliberstand einer menschlichen Granulocyten-Kolonie-stimulierenden Faktor herstellenden Zelle
erhait.

4. Verfahren nach Anspruch 3, wobei der menschliche Granulocyten-Kolonie-stimulierende Faktor die
nachfolgenden physikalisch-chemischen Eigenschaften aufweist:
55 i) Molekulargewicht:
etwa 19 000 * 1000 nach Bestimmung durch Elektrophorese in einem Natriumdodecylsulfat-
Polyacrylamidgel;
i) Isoelektrischer Punkt:
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Adsor ptionsw rkstoff konmbiniert. 45 2. Verfahren nach Anspruch

menschl i che G anul ocyt en- Kol oni e-stinulierende Faktor ein ml'"ﬁ"ﬁlmﬁ"" " ,"
Neut r ophi | en- Kol oni e-stinul i erendep gaftqpa grst. 3. Verfahren nach nspr uth * *
1, wobei man den G anul ocyt en- Kol oni e-stinmulierenden Faktor aus dem 50

Kul t uri berstand ei ner nmenschlichen G anul ocyten-Kol oni e-stinulierenden

Fakt or her st eft esid evindgsibrisepiren der| drei isdelekVisechiea Rordde pharc iS5 A9 ppiue 9,83, 0, Wartdedl =der
nenschl i che GBAAWowyt en- Kol oni e-stimulierende Faktor die nachfol genden
physi kal i sch- &hdirpviglaie Abpinemschaf t en auf wei st: s6 i)

Mol ekul ar gewi Ehveist gpgaaimale)esorriendu 288 oR upd &ing me?{j”iﬂ’ﬁ?'@ﬁ" b 2R #BpHfor ese in
ei nem Nat r | unitbfiBEsAETeRdnz dedl Paeryplanfiefifel ; ii) Isoel ektrischer Punkt: 32
*C L M S * EP 0217 404 Bl Er weist mndestens einen der drei

i soel ekt ri schen Bydhkt &t = BxG - Gy —piGly 5 Pro0,-1Alad -piSez 6, §er 6, 1 auf;
iii) Utraviol etiesy Absrgtd ¢fyp Er 25@3:' i gyene. g;@ﬁl rx_ahguAQs Rt L-OEer' 280 nm
und- el ng mni mal e Absorption be! nm auf ; ?’

Ami nosauresequerﬁe‘ﬂer Gl ¢ @&rhimdedn Rest e: [err] - Thr - Pro- Leu - Qy

- Pro- Ala - Ser - Ser - Leu - Pro - dn - Ser - Phe - Leu - Leu - Lys -
Cys - 10 Leu - Au - 4GAn - Val 5. Verfahren nach Anspruch 1,
wobei der s.maRgMRn SR AErRRY | 0 GYbE NeK@leRdthiRne GHaMtibdyRh RDIEHFe-Frttlighdnd€ iFBiedr ein

Pol ypeps i d a@gpepti Ybe Egkb@btein Mitt defl Bktivitd bbs/inbrREnliElRR GRERIISERhiKGIBAE stimulierenden

G anul ocyt errakak @fidas sdnl dinst TR AR Fadds@mtSvirdSdie cifSeR6MBInGitdRSVoktor enthiit, der
Transf or manteth bierrglypsdpsd Intit vdr rAkiivitski desehénachlichei GrdbLinG/theBioNekiinalier&iabh Faktorder
ei n ei n Pol ypdégendds Bert rager Aktivitat des nenschlichen

Granul ocyt en- Kol oni e-stimul i erenden Faktors codi erendes Gen tragt. 20 6.

Ver f ahreens. gddrenAnaghr Aederush Saoeblel das ddasPoloenfigeptt | der Miltivitgie deshlndngdhtichen des
nmenschl i cherBraguiaeiend ieirPrenrien Fatarsratciesandn Gam diE gReaptesoden einesr il dler igader di e
gesant e oderPe@fAEsn @ g dgrgestaitign HE‘%‘WB@P%WGJ'P@W Figur 2 dargestellten

Nucl eot i dse uenz aufvvel st. 7. Verfahren nach Ansp uch 5  wobei das das

Pol t e a Q3P upte ftl ‘§°bﬁ'e|q§§:ma ' mit der Aktivitst des menschlichen
& aﬁﬁfgi:'yt o fL ﬁb il egf"gﬁ et el o d apmecsiy 1% TP aer
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