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Fig. 15 shows schematically the structure of pHGV2 ;
Fig. 16 Is a presentation of the process for constructing an expression recombinant vector pTN-V2 ; and
Figs. 17a and 17b show two processes for constructing an expression recombinant vector pHGV2-dhfr.
50 The gene coding for a polypeptide having the human G-CSF activity according to the present invention is
a DNA (cDNA) which is complementary to the messenger RNA (mRNA) that is obtained as 15 - 7S factions
by sucrose density gradient centrifugation and which codes for a polypeptide having the human G-CSF actlivity.
The present inventors obtained two lines of this cDNA.
The ¢DNA of one line has all or part of a gene coding for the polypeptide I or Il shown in Fig. 3(B). More
55  specifically, this cDNA has the nuclectide sequence delineated by ATG at 32 - 34 nucleotide positions from
§'-terminus [see Fig. 3(A)] and CCC at 850 - 652 nucleotide positions, or by ACC at 122 - 124 positions and
CCC at 650 - 652 positions. Alternatively, the cDNA has the nucleotide sequence shown in Fig. 3{A) or a part
thereof. The cDNA of this line is hereinafter referred to as cDNA (+VSE).
The cDNA of the other line has all or part of a gene coding for the polypeptide | or Il shown in Fig. 4(B).
More specifically, this cDNA has the nucleotide sequence delineated by ATG at 31 - 33 nucleotide positions
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55 A host cell may be transfonned by the so obtained recombinant DNA by any of the known methods. If the

host cell is E. coli, the method detailed by Hanahan [J. Mol. Biol., 166, 557 (1983)] may be employed, wherein
the recombinant DNA Is added to a competent cell prepared in the presence of CaCl,, MgCl, or RbCl.
Screening for the cells harboring the desired gene may be performed by several methods which include :
the plus-minus method employed in the cloning of interferon cDNA [Taniguchi et al., Proc. Jpn. Acad., 55, Ser.
B., 464 (1979)], the hybridization-transiation assay method [Nagata et al., Nature, 284, 316 (1980)], and the
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typi fi ed by feron ggne fseelNiskj et 4.\ \EBiochamg 9T, 153 (4285)] and,this phenoneepormmayrcavse suhstitution of ane
used to t5 ansrimgreraninogicidedr g cgngdtn the lidieotide. sgquet)cﬂm@o chargein the pino agid segVRDEe ai gll.
as.to obtain aTheSkBSF aqyyliympay plsahs pogsessecdbyapgiveeptidebichis defigientof o9a prfppre of thejaping
The doubl e- sacidainghe@minpagid seayeneashowsyindg 3Bhorwhigtihas gch aying acids ?‘!S’F 'am ra m'vpew
procedur es: tidewhiFihaggas ‘?5 f“°f°|1’é‘h8ﬁ5NA""8 G"""i ’SP' 6% ‘Hé ’% ‘H“'

attachment ofolYEspt g‘a 2( :
] °‘B & 12 c qﬁ
1 ? éygf o or ese 'gié h° sco f? ﬁ“°9

ib@ h rngfo polypep-
(S:F:;f/'e\ée{/\nyt n ?{R £6Ts ,a inQEl éior}ﬁg %td a é dnﬁ:
anneal ed (see F{P@ e(c’étf %ﬁﬁﬁ% or &flﬁ v%lh nunA%host cel y be )

transforned by the so obtained reconbl narf DNA by any of the known nethods.
If the host cell is E. coli, the nethod detailed by Hanahan [J. Mdl . Biol.,
[err] 557 (1983)] may be enpl oyed, wherein the reconbinant DNA is added to
a conpetent cell prepared in the presence of [err], or Rbd.




Screening for the cells harboring the desired gene nmay be perfornmed by
several nethods which Include: the plus-m nus nethod enployed In the
cloning of Interferon cDNA [ Tani guchr et al Proc. Jpn. Acad., [err], Ser.
B., 464 (1979)], the hybridi zati on-Br&#81288%n assay nethod [Nagata et al.,
Nat ure, 284, 316 (1980)], and the 4 EP 0 215 126 B1 col ony or plaque
hybri di zat foomenhret hod usi ng an ol i gonucl eoti de probe which is chemcally
synt hesi zed on the basis of the am no acid sequence of the protein having
the hunmin () Bopbeeeraralitn y [Wal | ace et al., Nucleic Acids 5 Res., 9, 879
(1981)]. The fragnment harboring the thus cloned gene coding for the

pol ypept i de_Hd nepus "H’E!ﬂ'h?rs'@TQSSJFWa%PH"O?dcfSP supernatant phaseuftyre gf § ymericell line,
appr opr i at EHY2cand fts amige acid peqgenc mﬂg‘es'&tem'mrsrva eﬂP‘Fﬂd%rgaQﬂeﬂ'éF”e’ﬁP?}R' % gcem-
or eukar otP “'ﬁ'bé’{“ '?!‘@1“?%‘“ "P Bylitrrgn am ‘5?)?)?'6‘13‘?* ges,5f BRtSEpmeitwarsalso

express

inan i nd| vr no ﬁdseq"e"ﬁsh' '?Vec s ﬂ» §H“§HW§5P esgqe‘g
i ncl ude Es& cess %{;}"gﬂ?f ere; %e‘tfegi(&a $f3 ucc gﬁ@%‘{h edqdﬁcowmﬁ suo- he

gene -of In tme'm% é’urﬁ érﬂm ki S’g hish*PX

them wi fh ir 68A,'s8 483 (‘19 J] Frobld (L%Wh é’ﬁ%rgéﬂd proBe et s@ﬁhé&fzb% cleotldes
regul at or Seﬁﬂée@@ﬁ-‘xﬂ e terRinuY Stehealitidladid SkSdncs SHERWA N ERS rﬁ'ples.’-fb?&'l tﬁegbaslgoﬂhe
desirabl e “@ﬁ,mesg@emehm%ﬁgaa sequence capable of providing t

transforned aNehiciVsjrdthesie bEifutibatidésycan B achibPEddy SirgtiRd iinproveld eﬁmbw&e}ter méthod to
To take anthexeidphase method sridhasibaen Pviekidty NafdhgHeaNedrbh, pi3B22 f1988)).ch is a

vect or sapablreobes baseddn arivioiatid sdqlerices 4t Pasitionsoeter thgh thosélin the@bove-mentionsbprdbbOrmay | .
Thi s vect oelschenised.ns both anpicilin- and tetracycline-resi stance genes and
ei ther one of the properties may be used to identify the transforned cell.
Exanpl es of2) ConstryptionafcRNA ey | s necessary for genetic expression in
prokaryotic hosts include the pronoter of the [err]-I|actamase gene [ Chang
et al ., 25Nat ur@iy-2eejl§ werg h@noggrizeg pfter addition pfaquaridingshienyanatersoluticnandiie ikt RNA was
al ., Nat ur ebtaipedby CsQide %9?99'?"*%@‘9#@“20 trypt ophan pr ormt er see Goeddel

et al., Nucl dloly(ARRNA wgsdsolated fro heqyal rap ose There-

pronot ers AR afing gjﬁ' ""Ts g;m: ﬁ‘h\‘f‘f 'ﬁ" A

hunman G- CSE® ° & Y’E iache double-

micr ooraﬁanF P B'c'h% 883 me'r_}q
] s;gg Tt gt

and transf Y “'as sed tﬁm

Nat ur e, T§ bo W 2 Phed® mglgiﬁ’a $E0GiuitRe ecoaﬁtnﬁ?%r@n
mar kerfory eﬁ J% Q %g' d é ¥ an
transf o rran S can e selécte By pe orm g growth In the absence of
trypt ophan(a)ggémbes of the pronoter that can be utilized for gene
expression include an acidi c phosphatase gene pronoter [M yanohara et al.,
Proc. Natl. Atesshmbinafits derivei¥am thepBR324 e 088 itkarpWéle Miad ol WRENRANnGE NIEY fape aRcE
gene pronDkiagle bidfe cotld beseatectid by bolony Metiridiztion Wit #8-Belled oM Q). Ristherlsidy 1@t the
cell ney alsswhdmeblatingimetdd [Soathernanval) Bidl.n98; §03 ($975))isHowedsth4D €S aiomb kisg hybidized svith
hanst er ov aroye (ALHE) nidsblide, seqliedcedT thiselohs wasdbtehiathaal by dtiel dideoxixmneittioli (BrhgentScieace,
vect or thaRi4d205i{t@8Ued to transformthese cells is pSV2-gpt [see Milligan
and Berg ; Prihe nuddatide sequenas. of tBe pbtainedSPNA [nearti§ sho@Dii Fig(21 i@ Which ofik cansee thatithjs
used to tr iaertconsistednf3Ns haes pairs eemrmrprpbeﬁ(l\fg@)rﬁnd #9|and hed@n opesreading fremegoding foe
pr ecedi fig ﬁhalplwoldp eantaining theamino aeld %&“%Riﬂ"@%‘ﬁ%ﬁ"a"ﬂmﬁ(“% P? RER3E2 %"F’Yeé plasmid con-
pol yadeny!| 55'1 ’lSrﬁ"'°§? Wzﬂ“e R#{ryis h%“""e""f?'ﬁd SRPHERY S hers t %4 By be
for gene exp Pg"“ i "'c s' r"@Frfff‘@'F by he nic trans-
retrovrrus :Flﬂ‘?és P’E’y%“'a’ ”) "'ff§ ""° DhiA,
pr onot er of I ﬂs pned hy g.’ﬂ@':l q te m::'h:
achi eve I ﬁh?ﬂ’ﬁl ot ?F@ge CPH%WMW‘TB o) T‘f& M 3% eos
Nat ur e, ?f 7 gﬁﬁm&mr,sd?;r%& o bl e ,Av.e used I ncl ude
those. der ve in 8L 2Eac iyt SDNA Hin B Vibdudet as rr‘r?Frg 3(A).
Comparlson with the N-terminal amino acid sequence of G-CSF protein shown in Example 3(i) revealed
55 that this cDNA contained a nucleotide sequence which corresponded to both a signal peptide encaded by 90
base pairs starting with the ATG sequence at 32 - 34 nucleotide positions from 5'-terminus and ending with
the GCC sequence at119 - 121 positions, and a mature G-CSF polypeptide encoded by 531 base pairs starting
with the ACC sequence at 122 - 124 positions and ending with the CCC sequence at650 - 652 positions. There-
fore, the polypeptide of the amino acid sequence | shown in Fig. 3(B) was composed of 207 amino acids and
its molecular weight was calculated as 22292.67 daltons. The polypeptide of the amino acid sequence Il was
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40 papilloma virus (BPV), etc. Illustrative selection markers that can be
used I nclude the phosphotransferase APH (3') 11 or | (neo) gene, thymdine
ki nase (TK) gene, E. coil xanthine-gemegnazeBpesphori bosyl transferase
(Ecogpt) gene, dihydrofol ate reductase (DHFR) gene, etc. In order to obtain

pol ypept i degHanbd\ 157 \Gnibt HIRD arld s mblediar W¥ibiit Wad &a mple
host - VeCtOFSyS&}B&d;LP&e lﬁﬁraﬁgt:&]r-%ﬁ bél‘%oﬁssor %%%Q&ﬁ%\%dhbﬁﬁ%i : 16'915

for the peptyefodidiiiiEn &iReEJEHU?‘&Wa éan Qﬁﬁn Y4574 natthovng pBRS22 which RES thi§ EDNA (+¥SE) at the
sui tabl e si teoRidiefVage 4kb hds/bBenGBpdefHdWithREFdnfsHtiofRUs¥dich inshiufd, thAdendy 8t thaustrial Sci-
transf or med enéd did rédBndi®s (RERMEP-gsgconbi nant DNA ; and the obt al ned
transformants gg. ssﬁwsttwmacﬁ&mzﬁmﬂemgeﬂﬁbbfmm‘ehde may be isol ated and
purified from THecDbiAMas joihedto bBRA2E [Sebdrafi ct 4l Gy, 5297 (3960)] afthd EvoRIGRON the resuiting
techni ques. pleakidisieteusdegefesad tanepBR®deral |y hel d to exhi bit pol ynor physm as
is known for tThe thusoblainéd nBREG4 wasreatedwitie a resfriction anayme &EcpRidte oblais laiDNAtfragrhent codl-
Bi ochem , 97ainingx®NADPD@BYT1568Mhikbse prirs. This drammeptwas rardicjabelind bethe nidistransiation owethod (semne
50 or nore Melecvier Ganingdbid)and, with idlabelied ONA fregrant heing usadpa @ nrobe. thetrgiiB-derived
change in t$8NA H‘?’% W&%W"Q emegainby plagye hybridization (see Bepten apf Pyviwéh}d )di' 3‘6 Piague
possesseff by V%T'd é‘%‘g\: % |hE9? ONA flgeckriitiopeliyfpse Giter gaper ware prapaged

acids in thd® “°g s sihje %!%q“ B’ﬂ’ﬂd'
Lﬁ solo(aég; ﬁ%a‘ﬁmgse uence n;fmé;éi g?#erm nej]

aci ds added E‘ éfed,’u

aci ds repl acb ol

pol ypePt rﬁ’&éb% gé e &ngd%h % Qe&QQQBEtMMtJQ%n&HS@”
|nterleu |n-b ¢ ag@agce Qs 0 ,ange;( e co as t e act|V|ty of

i nt erl euki n- JhibRkoR WittPthe N-tornin&Amffio a&@yql.em;dr%lcéﬂ&&éo. Lhowh REEBMAE 8() révBaled

| ong as the tmmﬂa@m bdhBined & hiiclBlide 38dueicd whith Snespohidel t beth aGiRalipealie shcoded by 80
synt hesi zed badtpéfs Sthifingfwitieia APGeadueddelat 31 138, nuabdiddfoskiohe iR BEBmiidks and-éhdRg witl

t hese poksy patpicobyaqubne at 748l 1E0@6kitivhd, Bida mMabife G-COPLlypbptitd ciie@ByB2R bdsB el btaGiniy
Her eunder owith the &OC seqBericéiat 127-25508itichs Ardilendiigidikt thie COC bdiBere ste4m-i642 pusitighs Srherat

| nventi on cdadlé, e polypeptidepdthy praifo adid sdquehédM ishaavntid Fig. 4 (B wiis dompesed 6f204 athihd/acida and
reconbi nant ity molbaiar Welght was calaulatedd2¢97:138 daktons. Thepbipmeptieiof themmimppactdiseqience 11 was
reconbi nant comprisertof 1%ehine aoidé gnddtp npldailapwejghy wagnalvulatedas 1867148 daltoas (Example 10). CSF
act i vi t y3expr elsshould beingiad that the ARG at 35 - 60 pesitions @ 8557128 DB!IOIFS(#H&'HQ be @ﬂﬁdﬁfeﬂ)b be
Probe pr epar"!ftPFQS?i"' “ ﬂﬂgeneous human CSE pr ot e n was f | ed fromt

super nat ant ofE

Fing ABRP22 which
sequence f r t@‘f"fﬁ" m&g erpqatation F&’r"ﬁ‘?"ﬁ'@ﬁ'“"ﬁ@@%&?ﬁ%’"‘%ﬁé’ SB'B'E"Q F&%%Y%k’gy
d d t
siéﬁ?ncﬁ%sl)f t % gerr,g”ﬁ f}‘w: P el ea%i 2l Gt I BONA w7 B
and (iii)]. romt PEYT Wed | no se u nces t hree nucl eoti de

pr obes, (A) ?[g,d%@c %M\(‘ﬁﬁme&&&s £k cfinCes shown in Fig. 1 were

synt hesi zed was of tie™m xed type conposed of 14

suc- cesg VQAwgggmtrbdgﬁ,gm,ﬂéggp (IVWQ was conposed of 30 successive

nucl eoti des W|th deoxyi nosi ne and was a probe of the type used in the
cloning of t herrbiH i8R0 GRANRGBRED fiadiid Es@MbR d), BAdONAREGhentér il G-CSPpdlpeptitéivds cut
Acad. 15 Sdutwith®festridtibn edfymé adlD8@imbinartveatve wis dopstruaied by orelof thieddliowlhg diéthqgas obe
t hat was synt hasidgen ahiealad syntheticlinkee tHefreigntentwas Bgated witB a fragiieht peapared frama tab prorh
t er m nus«sof t heteraontaitngpide23sH@brenada RileGhamicals) Eeample ¢1 8diFlg. ®n t he basi s of
t he nucl eot i ddiidiwenfeagmentsproperedifiamPL pom@er caiiningniil-lampda (Pbarmaciafineghemisgis) weees
can be achi evdigatedwithalagneslgd syntheticiiinlieoand theligatiop Rredyct andithercDNA fragment werq syblected
sol i d phase nee retenarationiiesedias o goashughareromyl "NéYG&ﬁg a2 THer [err],
3-22 (1983)]. (Hpusingan annegledsyntipia linkerdhe feagments waslioated with@dragraant prepapsd &prm a lsp arom-
ot her th#n thd%’é’W’ﬁafﬂ'woé'bﬂﬁg“dr@?‘ﬂ"lp!?ﬂé&"%'%Sbs may al so be used. (2)
Construction of cDNA |ibrar CHU- 2 cells were honpgeni zed after

addition of { %?'\j?EWFEﬁcﬂéb'ﬂaﬁﬁ%ﬁ‘Vanate solution and the total RNA was

In the same manner as described above, three recombinant vectors were constructed using the piasmid
55 pBRV2 (Example 10) as shown in Example 18 and Figs. 9, 10 and 11.,

(5) Preparation of E. coll transformants, and cultivation and expression thereof

Using three recombinant vectors of each of the +VSE and -VSE lines, E. coll strain DHI, N4830 or JM105
was transformed by the calcium chloride or rubidium chloride procedure described in Molecular Cloning, ibid.
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obtained by CsCl density gradient centrifugation. Poly[err] RNA was

I solated fromthe total RNA by col um chronmat ography on

ol i go(dT)-cellul ose. There- after, a single-stranded cDNA was synt hesi zed
with a reverse transcriptase, and FERQ#&526BY E. .coli DNA polymerase | were
added to obtain a doubl e-stranded cDNA. A dC chain was attached to the

obt ai ned dqExaimples 3012, $1 dndngjcEhch B, randlonbiénts diind Owabaditiated ih anpicilinicontgiidig 2ila
to whi ch ané@umheihindbcidn belersubdetnmafyaaindutted berefidred o achisva expessisn (Ezampldsdl4 and
resul ti mg nM®eonbi nant DNA was used to transforma strain of E. coli, X1776,
and a pBR322- |ine cDNA |ibrary was constructed (Exanples 5 and 6). in a
simlar na@@ﬂcovcfhend(mm@ngtﬁ &ﬁﬂwpemffmﬁ_%ﬂﬂd@mimsdﬂ enalyplathereofy ect or
with the EcoRI linker and [err hage line cDNA |ibrary was constructed
(Exanpl e 7). /gultprg)so ‘Eﬂf’r'é’éﬁng%' M%&mwguwéqu?%mﬂehéhﬁmqevwm
CDNA | | Br afrgatadyits ajysezyme ane. serysishy syaiofreering and thaying, he savﬂﬂr'%a"&w Pfe'"%q G'FPéna-
coul d be séveé'ciheae"s e’@JF?f?ﬂé‘”'W Hanidm chiorida, ceprifugeq and the sppematantyyp K?Uf” VO .
Further st g% W ”E ?)s 'ﬂ@?’ ﬂ'"ﬂpﬁ?qﬂ“ﬁ’é"% ot T‘%ﬁ@'ﬁ@r’ﬂd § actiyg ffact

Bi ol ., 98

eouss ] % rP Ffﬂ:é” acet?ca%ld con ?In ¥|br| dr}o t?ol?u?en-
(A). Th wse%af Har aﬁﬂ% b 'f’ € ai’m fﬁqsi

met hod [ Sangglen % The e dtcf he
obt ai ned ¢ h&‘ﬁ-@ée urbsof ﬂﬁ%odé}d éoﬂbed boy! rﬁigb écFr c&ﬂ@w&é‘i’?eé@-&i
i nsert congkSifRdistdived afd SBREePB nigh atide Mid%ﬂh%grﬁﬂmsea'aﬁi m(:l@ular
an_open r eggthiiél polypephdes Wéke Bib Q&toégs-p& élele ptﬁ%&ﬁﬁﬂslﬁﬂlebmfoﬂﬁbﬂé}-
aci d seguelsfcTe \Miypeptidewd Erﬁttrﬂm%ﬁ I(Exlaahpues hseana Bgﬁﬂ?e 58 BbthiH& ol bebBdE dhowéd Human
tai ni ng t hesesrifpdphdeivar hdiyzed by ah BrhiRdldtilfinalyhg MethBdiwiin@ Hitch tdmAtEXAND AQd
8) . - A DNA fanaigiar(Altachipid. PRonarfalsié & the BQSrmiharamindatids; a gediphade@shubmcarfopktntan Hectms
r adl ol abel lpeskioh) higHparfdtingdce liduiithrombtagraphit apidiadnd Uieapldod-@DSItolimn WedibsdyExam-
I bid.) andplestandti2d).s fragnent used as a probe, the [err]-derived cDNA
| i brary2snas screened by plaque hybridizati on [Benton and Davis, Science,
[err], 180 (@) Lomskygtion of resoinbinant Yeciprs farladimalselisS0  The nucl eotide sequence of a
cl one which was believed to contain cDNA was determ ned by the sane net hod
as descri bed Resemlkinaniyegtorsid ; d fromBRYH terwse| with G123 and3idl ﬁ@ﬂﬁ@*@ﬂﬁﬂl'ﬂamﬁﬂrwﬂhad
a single | & E“Qﬁgé?\' epeh A the 4V %{ﬁ'eVSEﬂHes 5&?%’“5&! Vet W@M@&’H&éﬁeﬂ @'I‘ﬁ’ s
cDNA caff bée' &E19lsq copstrucied -vs% & folipwier gongtpetionofreso H“ﬁ{\‘
am no aci dé’%};ﬁﬁwﬁg’gp C@Z @ch"bq ‘EPH'% ﬁ“‘g’f?ﬂ\ﬂﬂd f% Aptpils: '3'€T°}‘°°rs§%%1'i’°e'ﬂ"d83°

that this &% nucl eot i de sequence whi ch corresponded to both a

| pept ded b b t th the ATG t
Z'zgf‘aufjpé&é&%ﬁe"aéh%ﬁﬁfr?%aﬂgmv?%mﬂEﬁ' o2 8¥50Rus and ending w th the GG

T e T e
f t e
ending wt ﬁgé ltﬁﬁ elﬁ rnkg %ﬁ Et'laaﬁb% to th mﬁnﬁs s uerglz

pol ypept i d%eaédwnﬁmamlaﬁuam@m lges& ThEAREEA BNAWR\WBed1d\rahibrbhm E3éo luMu

207 am goO_QRbAE prBstutel(See MRleRMAH ORI INGABEN ¥ heVBsuItRGHISsrHicWed Haréd p?%&ﬁﬂ)(l@?ﬁg 13).

dal tons. The TH|pHBAPIO[H) ¥adfeated itiosHil RAY, fEr Blurk Ot ¥8r@ Rredtdd, Wavas oated witiFHiRdIRdre
126 Bl conpgaeshdaHintifli-Salffagiv@enians theovared. A fiasmidpEFROAL taving®tragsbmaa Sagir@htotibasine d
as 18986. 74apiiviacing wWaktreatga with Hijndililand Bvull ahdithi largacNAfragmantt wiaé sepa@ted and jGifed-to 34
posi tions dive saparfi@y prepePeditinsiit-Sall fragnemta Thel jguediiagroentssveckausedio transfpem E. coll stigin DHI

pr ot ei n48 nita ohtgin plasyiid, pTN-G4 whish hagtthespHEANE10-derivediGSFXDNA (Fida 43 andExaropledR3 22

whi ch had t hi EtherpiasmidpiAGAR10.0r pHGAL19(H) iRicorat mgéthspb@niﬁwDB@mAuw@sq' togen-

Wi th the FehwobptG@4-dhir whlobevas @lteqombinant Mector (VSE) fagusecwith §HO, gelipuEigs-i 14p angtp,-and
ence and T&Es#mpR24yy (FERM BP-954). Fig. 5 shows the restriction enzyne

cleavage sites of the gene.
(B) Construction of -VSE line recombinant vectors

The cDNA (-VSE) fragment obtainsd in (3) was inserted into a vector pdKCR to make a plasmid pHGV2
(Example 27), which was partially digested with EcoRlI followed by treatment with DNA polymerase I (Klenow
fragment) to create blunt ends. A linker Hindlll was attached to the DNA, which was subsequently treated with

55  Hindlll and TADNA ligase. The treated DNA was used to transform E. coli strain DHI by the rubidium chloride
procedure (see Molecular Cloning, ibid.) The resulting plasmid was named pHGVZ(H) (Fig. 16).

The pHGV2(H) was treated with Sall and, after blunt ends were created, it was treated with Hindlll once
agaln and a Hindlll-Sali fragment was recovered. A plasmid pdBPV-1 having a transformed fragment of bovine
papilloma virus was treated with Hindili and Pvull and the larger DNA fragment was separated and joined to
the separately prepared Hindlll-Sall fragment. The joined fragments were used to transform E. coli strain DHI



This cDNA was joined to pBR327 [ Soberon et al., Gene, 9, 287 (1980) at the
EcoR site and the resulting 10 plasmd is hereunder referred to as pBRX.
The thus obtained pBR& was treated wpbRisv26@stricti on enzyme, EcoRl, to
obtain a.DNA fragrrent con- taining cDNA of about 1500 base pairs. This

[raorent. uais, cadh Qb oy RO G BGmMRlL8CY! ar
Gl oning, ibid prue"megv v : cﬂc iy pﬁ‘y ﬁﬁ%ﬁgﬁéﬁx@m &ba"%g’ DAVAA
probe, the [@Jsrimeeang  ishoae AR (VSEorie i o B B, 17

hybri di zat i ognhdb s&agﬁmﬂm and DaV|s | bid in this plaque 1
hybri di zati on, two sheets of [err]- Phage DNAflxed mtrocellul ose filter

paper were p(smﬁfeesbn;inﬂmealeailsthese sheets was used for the above-nentioned
pl aque hybridi zati on and anot her one was subjected to plaque hybridization
Wi t h t he 1al r eaByprebsisnofiahimel cpllsddterephdey des&h@.pmawsewmbmm& @6 ietample. Fapr
bot h pr obesvietther detdils seectiie rejavant woridngdxaropleshas a "ful | -1 engt h" cDNA was

sel ect ed and t RiasmideTN-64 or@EN-Y2 wardtreated wih Bambl. Tiistaatedpiasmid wes ussd todwandfom G128 gells
t he di deoxy @@Yipusty aroun bygyikivatipn) bythecalciumpospbate procedurer fnetrangfpanedcelis weresquiigedand
| ar ge open reqngs hying F'ﬁ!hﬂ;csglﬁ’f?"l‘qq%" ralewa sglestey. §'WB@WB§°Q"HM'!"9\KBG¥R!°%@ GFebuee
by this dbNAegpere e sofptien ofthe sranal &’MW oupd forhaye{wman G-CSF
N-t er mi nal affrﬁ"ﬂ‘b TH%?’EF"E‘@&UE?R?@'WS\G'Y@PESI" ?E!%%P?T‘"g‘ﬁ’ 'P?F"Ef&‘fﬁb‘ﬂ%“ﬂ‘(ﬂ"sa"a'y“s
reveal ed tha

SE P e

sequence 2571t

t he GCC sequg) ﬁ a F‘Eﬁ thgb )
encoded by SoavHL ﬁﬁa@%&ﬁeﬁ; am.ghewbm . aﬁﬁl&k ntovf;;“m
posi tions angr@mdévasiedthithelshie nﬁmu@m o@ialn@&‘@aswsﬁlﬁ&em{mntthec}ﬂﬁe of 1 0%

fore, the poleperamyushn tmwﬁehen@mme@ﬁhabmawamnd culi@ucohditions.g. 4(B) was
conposed 20f 20%heprésant inveritiosalsdipebvidéssaninfdciahiprotectivaaganbidontaining Bunhad B-GEFaE anaffective
21977. 35 dal ingredient. The pol ypepti de of the ami no acid sequence 11 was
conposed of 17ZhelvimanG&SF dbictais dn eflestiveripgrediant eftheuntactidntpratertive@adnt eanbe chilaized by the
18671. 42 dal depercqnibiranttdcaniqu@y des@Bed in the fotegaiiianabes. Aematiyely.d nial be obtdined AN kumat S
- 60 posi ti O roducing BIICHUG Or Pilis2)in agersdapcerwithihe wethed dessribsddelapaesaialont Appiisation
prot ei n I3ni t Na(1§3373/1984, or byEultivating; in the presente or ghseage af aulipgS), WWWFWGMM@S'OH
whi ch had t heredugtoh GSF popycing celis prd seif-grjiferaling mplighant &imopcelis been deposi t

with the Fer me ﬂ’t‘hed'ﬁmﬂb% EﬁFﬁfPF‘ FfﬁgPtF’f'%Ftbé ‘“et"ﬁ@ WV“@WHBMF?%W““’S&%P&B&
and Technol o?N“’ tr| c

cl eavage sites

site to rn'f" ‘” lﬁed e;hm?: des‘ an ) Led by
Constructlonrl ] uif§§s§l o i, so% arsd f'gé uﬂ}glo ase ?%1

| i ne reconbi
CDNA fr agne &g}: Iﬁ e){th’ﬂé brgfeni’mntﬁHFnaP taWa aéeﬁﬁctaﬁy‘ a%dpﬁﬂe carvier
enzyme ang aorBﬁ:ﬁa 6rQ céé Gufry bl 6 28 UbH-pHeVe aphémdalitici pepahation

met hods: (i )thé{%sﬂﬁhbﬁﬁor%&ﬂﬁ'&h%&\ t&H&Hﬂ%ﬂaﬁmlalsn er he f r agrrent was |1 gated
with a fragmentpddcaiflahdlinb iedlerty bfddmiMs@ifion 4fthe human GLEBF FéBitH the REctIKKdRdive
(Phar maci a Figeft ofihe pleSeht Myenfidntaiy 1Bk Propeky détemined in cOsidefatidn)of the s@v@rity bEedisEase in
prepared fr one patibnt,]bufty el Epreparaiidnodontainig @ PL500 3 ieleralfly-$1a10090df Burkani@&CSF per adult
Chemi cal s vvedycbeladgintsiechd Wi dnl teesavenriosss |derihg shervbired of ond week.dt shauidihowees bé pajed that n
product and thénpreseiiNiivefition igrog ne means timited by the tantent of hyrean&-€@9far at i on pr ocedur es
to construct aTresofesiin protectivamsentof thy Fasaphiriventiorpcontainigg hupyan CeRS dsian yffegliye ingredient
anneal ed sy rmdyde hsed pifagtively againstvariqus igfeetious migrgorganisms 'ehlchmwhelﬂlm%t by nomeans
prepar ed fr dimited toy mlms :gyam-positivg, cqsel_stehg pnd,Btreptecgeus pegative
and Fig. 58). a"@ b'Q Yve Fisrqorgapiss IpRiHAing geerplacteriq,suc Es Esehationls, Seuatia gad Klebsiella,
descri bed aR Q’%'E‘B?ﬂﬁ?"ﬁzfﬁ'f"b'ﬁé'@f‘lﬂ ST i 3hE3epdemonas 49¢ Alegliapnes

Iillasm(g) 5|53 d %& :"f"‘? ! 5%, “' cﬂﬁn 'res S inShton Bl
' |nf n ‘:-f J b tHose ch ? g?gélmixe
esgrEelslslngg t “‘8'63‘1“ 'g;g I i or éi%sstraﬁggorned b; t he o

cal ci um chI r rubidium chI oride pr ocedure described In Ml ecul ar
Cl oning, i blo%-aﬁ@—é)

Before the present invention is described In greater detall with reference to working examples, the following
referential examples are provided for the purpose of Hlustrating the methods of assaying the CSF activity, the



7 EP 0 215126 Bl (Exanples 11, 12, 13 and 18). Each of the transformants
obt ai ned was cultivated In anpicillin-containing Luria nmedium wth

i nducti on bei ng subsequently conducte&&ngﬁ ] uired to achi eve expression
(Exanpl es 14 and 5 19). (6) Recov asg%rlflcatlon of G CSF

pol ypeptide fromE. coli and am no acid analysis thereof A culture solution
of the tran¥l Wﬁﬁﬂt‘@%ﬁé’%é’ﬁ'ﬂ"%d@@& thecphpsiiriogtiemical peopertiespéthb isblatéthbumpo [G-GSR ed
cells Were treated W|tha sgﬁ%/me and, after lysis by cyclic freezing
and t hawf Vil ned. Alterna- tively, the cells were
treated W|th q_HaP? di umeghl or| de, centrifuged and the supernatant was
recover ed. n{'all'rh e‘%‘["ﬁa{? Wsm"’éﬁ%‘f trtemaine the GFE Eetivity (ereuntensblrpyiated as|GSAblgdhe
ACA54 col u aftd the active fractions were concentrated with an

ultrafi I,;,ra&gpgs paratus. Subsequently, an aqueous sol ution of
trill uoroaceﬁ‘c—sgl d contai ning n-propanol was added to the concen- 15

trate and, @fWwRfnudfahBéhelnfibbw bdis! C€, the m xture was centrifuged and
adsorbed on a reverse-phase Cl8 colunm. After elution, the fractlons wer e
checked for t Isfigle-eg6risoit bdal eultivitdn @4d doducicl A GEdoRi e Witk e 9!h$£&aﬁq: Met-
subj ect esl t ealff ) AUSRITEXR BRE M SIS 40 287300 1066 MNdr®EpedifcaliSES nl :}3"“
purified frmodfihessmpe 0.8 mi sreduMartionéflariChohdiRerai ial sipbnsiiat S SfoPh déﬁ oaiw'oz
subj ect ed tml diia gibdified McOby'SEEARIrE Splitich, SraroQ TR bROhaNBY MECHYS A&mumbl%%é}ﬁainmg
size. The oWTS% ofagarpeteybad] fot@s inttay astid dihest tisle Euure RS miteH), \oasgutéled Bndl Sulti84 at
el ect r ophor 37s¢ in 8%nTO#85% alrgne: atlaoed himidity! Ted déJater e ninibBof Coléaiels fgMAtdNARRbNR
was conf# r nfete ¢olernenpbisting dEat least 50 8dlis) ahih ©SA @asddtenhingicvith Ghe/ ikt Péingife adiiipPsulred
human G CSHoifermjngepe ¢athay.was anal yzed by an anmino acid anal yzing nethod with
a Htachi 835 Automati cAmino Acid Analyzer (Htachi, Ltd.) For analysis of
the N-ter i GBVitypqusebese mgsow eeligias- phase sequencer (for Edman decom
p03|t|on£ hlc% erformance Ilggw d chromat ogr aphi ¢ appar atus and

U traspHere- o 5 S3eERle: Qo) il 4 Z34{He (fnipie) mogse bgne marrow cel sus-
Const ruct i "?J?“ '3 Pn'&‘ﬁ a’\?@’l?l 6?%°f6'r°f5m°ﬂlﬁ?d MaCpy's, SA-auitere Bolytigm eontaining 9r75%
(derived fr ‘&sw%%@Wﬂsma@"ﬁﬂ%end&wwm|f°rééﬁMSS

&
were const r&ﬁ jé ?E'}é le 'EE'"’ 'es ﬁ‘ffFﬁ%H'?{e \W@Cf’ﬂ?"é{
(derived, c me g@? t human :é?i
each of th sl, p %% éx;hgwer F? fhe raﬂ ol

reconbi nant vectors or use w Eﬂﬁmd |ﬁ'5%f and, for

further detygidirad MEEdv&h he rel evant wor ki ng exarrpl es.
(A) Constr o MEC S R Bfifore 30hn e B +VSE line 35 The cDNA (+VSE)

f r agmentss obt airpéb grdinsoPicitBys sA SR Sfltbd\ERod), 248 mﬁ J%ﬁ &i(#
PHGA410 ( Exsemakeco Ltdd2l18 g of sodidh bickvbdriale awg? mmﬁ%@i full pedid g?& @Eﬁt
fol | owed bywice RBDIRIYY digtiledwambidndBb YoRRIbREAS abep@ﬂﬁuf:m@wd irkévi\.gmmmpors fiter (0221).
blunt ends. A linker Hindill .was attached to the DNA i ch

subsequent Iljunntanbaztemthmhdsna&hemﬂtdellsapdsiMDNA | i gase. The treated DNA was
used to#aransformE. coli strain DH by the rubidiumd4o chloride procedure
(see Mol ecul ad ballegnarmay fluid bhitained frofladealiby pHrdon iy starnal parctirevess dindsvessfolp BrehlFRFM)
(Fig. 13). -;wm ieq ipdateggver @ FicelitRaduasolutiond2harmagia dFine Shenjeals) andrrenteiingbel atwoo e
created, | t*aasS0mineseal 250t Theflgteriariel celjayer (spasliE aravity k1.7 Hiwasilecdversil The fellayenent
was recoverwaghedsa ;ggmw@ww@fﬁm fisimi wittansRRMI 11849 chlfurepetutian cofitaining/20%eof
papi | | offa \ioviprfetalserum, poyred inta g 3510mP plastic figsk foptipsym cyityre, a'Fﬁi"unﬁ?qfﬂr gynuiejn a CO,

fragnent vv#;"%?%'?{raf 8"’5 “F?i’ ip ’H%s‘ﬁ’é afpniynoyred HF'E‘@“% #hcpm?) andsigpy-
fragnent. THE %a Q%?"é"‘ﬂ%@a‘etsﬂ Sty d@B‘f ysed inanappapy 45
to obtain | a he pHGA410- der| ved CSF-cDNA (Fig.
13 and M‘s‘%ﬁﬁm@ﬁwn@ 410por pHGA410(H), I n conbi ngit | gn

with the pI asmrﬁanm}ég@é@&d%ﬁrﬁgd fI‘an tﬁeoéapematantof & culture of human G-CSF producing celis,
CHU-1 (C.N.C.M. Accession Number 1-315) by the procedures described in Example 2 which follows.
The so obtained human G-CSF had the following physicochemical properties.
f) Molecular weight : ca. 19,000 £ 1,000 as measured by SDS-polyacrylamide gel electrophoresis.
55 1) Iscelectric point : Having at least one of the three isoelectric points, A, B and C, noted in the following
Table .
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struct pHGXA-dhfr which was a reconbi nant vector (+VSE) for use with CHO
cells (Figs. 1l4a and b, and Exanple 24). 50 (B) Construction of -VSE |ine
recombi nant vectors The cDNA (-VSE) Epagi$ddspqbtained in (3) was inserted
Into a vector pdKCR to make a plasm d pHGV2 PquarrpI e 27), which was
partially digested with EcoRl followed by treatnent.w th DNA pol ynerase |
(Klenow fragnent) to create blunt endfablel Inker Hi ndill was attached to

t he DNA, i ch was subsequent | (W ths hndl Il and T4DNA |i gase.
The treated DNA c lisod t+ fJ;iIgécdf. or.m lggafﬁitr(gﬁz i di um

chl oride procedyre (see I\Db|ﬁ(:u£h’§§’ pestnte, ofbi [l. inTBRer 868kh¢@00P! dsmi d was

named pHGV2(H) (fFig. 16).| The pH@Waifdda was trepted wahp Geed and, gfter

bl unt ends were —jt-t—mars—t-reatet—wtir—ttrdt--t—omce—agarTang a
HondlI1-Sgll frdgmend vvasi recoviarkg OQlpl asni df pdBPVBiShavBaly a trgnsfor med
fragnent of bovijrepaprttomeviTos—wastTreatedfw i HrmdtT—=amd~Pvyl | and

the |arger DNA flragm®nt wWas seplr@ted®-dnd joinpd to BmB tePatatel y |prepared
Hndlll-Sall fragmenf. THe jJoin fr nts wefe use o transtormjE. coli
strain DH 8 at%P 0¥215 1126 Blg'ta%-‘%gg' in a plhbhsnmid, Di"N"-‘Vé,’f\/\hi ch Jhad the
pHGV2- dertsved CSF-cDNA (Fig. 16 and Exanple 28). By simlar procedures,
either plasm d, pHGV2 or pHGV2(H), In conbination with the plasmd
pAdD26SVpA 5 llmﬁ@rﬂmmm@ﬁwm PUm ebsortinrat 230rmm ape minimupsabserptop 8388 PRant
vector (-VSE) \@Theminggeidsequergeofthe 21 regiqugs from i terminys was agfalewes anpl e 30). (8)
Expression in animal cells 10 Expression of animal cells is hereunder
described® with BV SL 1l - afld s- peung Lafen PpoaR KrRPlger Forgdmird her
details, see the ¢el everg) wor ki ng exanpl es. Plasmd pTN-G4 or pTN-V2 was
treated wi th Barfédu —terd r-e®lad -pl(Seri)d-WRheusecliet O~ tLewns+ Ays GA2 ~<el | s
(previously grown by cultivé&@)on) by the cal ci um phosphate procedure. The
transforngpd cel |Tsether &loul+t ¥ ed V@dd —cl ones havi ng hi gh pCSF production rate
were selected. dycoproteins containing the expressed G CSF were 15
recovered and RylAhipb &b domPetitibh Sses telroib@ing Peblétnl on of the transforned cells
and were found to have human G CSF activity. The presence of the desired

gl ycoprotein was al so confirnmed by am no acid and sugarcontent anal yses of
t he sanplse. For sugar content analysis, the CSF sanple used In amno acid
anal ysis was subjected to determ nation of am no sugar by the El son-Mrgan
met hod, determ nation of neutral sugar by the orcinol sulfate procedure, 20
or determnation of sialic acid by the thiobarbiturate procedure. The
procedures of each determ nation are shown in "Tohshitsu no Kagaku

"Chemi str¥ of Saccharides" (Part2 of two parts)", Chapter 13, Vol. 4 of
ACourse I n Biochem cal Experinents, published by Tokyo Kagaku Doji n.
Conversion of the neasured values Into weight percent reveal ed that the
sugar content of the G CSF obtai ned was distributed within the range of 1 -
20 wt%de%endi ng upon the type of host cells, expression vectors and the
cultivation conditions. 25 The present invention also provides an
infection protective agent containing hunman G CSF as an effective

i ngredi ent. The hunman G CSF which is an effective Ingredient of the
Infection protective agent can be obtai ned by the gene reconbi nant

techni qugg described In the foregoing pages. Alternatively, it may be

obt ai ned froma human CSF producing cell (CHU 1 or CHU-2) in accordance

wi th the nethod described in Japanese Patent Application 30 No.

153273/ 1984, or by cultivating, in the presence or absence of a mtogen, a
hybri doma which Is a cell-fusion product of G CSF producing cells and

sel f-prolsferating malignant tunor cells. Al of the human G CSFs that are
obt ai ned by the nethods described above are Included within the scope

55
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of the present

be further
required,

| nventi on.

A

| t 1
rying

human G CSF may be di ssolved In an approp-
injection Is prepared by f||ter|ng tf&bggﬂrglon aseptically through an

appropriate
agent

means |limt

of the presént
may be used|efB%&tively agai nst

cocci 4uch
facultative
Serratia an

be Illustra quﬂy but by no negns limte
aphyl ococcus and 31088t oc
roorgani sns | ncl dlng ente

m croorgani $my A
anaer obi ¢ nlcroorg ni sns such ais

Asper &1 | us|;
Listeria. T
exhi bit exc

Bf thg
carrier 40 d
adsor ption-
sui tabl e for

frequepcy of azg%*g nj a
protee@ive ggen *iﬁéri
consi derati gn ff{,the severity of
a preparatiqn contalnlng 0.1 -

per adult 44
of onepweek.

A WP

54 g

It may be stored after
or vacuumdrying. If desir
riate buffer solution,

DV‘

The lnfection protect

e umTrsuch—as—a—iv
present | nvention

|II~J\.II\.4I7

ay cont ai

| P rlECRRe Winbdle! ¥eacce

r Sxih@i &8fa Or any| ndxsushry (Stamiind a¥idOesidues
reventing agent to :)r(ivlm)a halvomnded el iptegaaati o
adnmi ni stration to humans or aniviadlves Ihepdmeaghes&d)t e

ion of

g3 ent | |

sepy be adm niste

It should however
d G t el wantei) of
| nvention cont ai

he hUITEIT

LY % Lone

be "not ed t
hmmnmlG-
hi ng human
var ise39 | n
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S Pseudonm

wald intracel - |ul
he | nfection pr ot ect
p| IMeet ef fects again

o B

nasgcggro

ar sit
ive agent

st ppbgcti

1se in the
300 re1erab|y 53

t hese nicro
speci of
descri bed I
following r
t he_met hods} o
of human G
i sol atgd hujma

DI’

o f

foll owi ng nethods were used to
agysSA)
ells:

i Hikst he nmet hod of H

abbr evi at ed
bone narro
accor dance
Exp. B¥ol.

bovi ne fetal
nonadher ent

Ved.

modi fi ed NtCDgrg 5A cul ture sol

cul ture sol

ani sns or

?ssaylng the CSH activity,
CS

TePum 0.1 m of t

m xed 55
Ex3upbes

agai nst
€m cr oor agni sns.
reater detail wt
¥ntial exanpl es |ar 87pRdvi
Si G
Exd

thezpﬁ9
ent La
deter
In the predent i@gent
Si ngl e-1 ayer] sofi agar
radgeys T.
0, 1966).

he kaepl e,
suspension (1} 2 x [err

ut i ¥n29 an

rom CHU-1, and

CSF. 5 Ref er

Sci ., 44, 287-3(

h referenge to wor ki ng exanples

||| LIIC IIII\/\Jt

- CSFpresent

ati ent,
18069,

to seve uring the
nat t he g?égegi3?nventioni

G csF a2 158 8 Lctive Inds

ecti ous1gi,gr geogani sms whi
d to, the followmng: Gam
DCCUS;
robacterla such as Escheri
& am negh8r Ge (B8) obi c

cal i genes; C?an} negative
des ; funar
C m crooLgani, s such as
pf the przsgnf ?ﬁventron i
ons causeql pyca
| nf ecti ons” ca sed by noreft
Bef ore thg, gresgnt | nventi
the
d for t3®.pu(x3pse of
the 9
ocheni cal3 gk opedx i es of t
nple 1 : Assa |ng CSF Act
e fthe CSF &t v (her eunder

i on a y (a) Wth

cultlvaﬁfé% ﬁd@ conduct egd

R and M alf, D (

Nor e spec‘%'farég y, 0.2

0.1 nm of, e ? gyan bone npr
cel s),

] nucl ear 0.2 m pf

ol nl nn Q

59%.af agar

were mxed, poured Into h

dish Br ti

uLT UII D\Jln.ur T

ssue culture (ﬁétgxr]

Tnn r‘l

coagulated

and cul dat [err
¢1 6aunher af

[err]/95% 4T
fornmed was

was det ermlne

d.IIU at

cotaleulaved onel echLawy
Qi $Rgan ccomntedaimgl Ghrexidudd)y required RdrPEL

+665 et L7'

itst

=tVIS Lator ’
|ng of at least 50 cells)
ninp

col onyg,

Example 1 : Establishment of CHU-2

The human G CSF cont ai ni ng sol uti on obtai ned may

purified and concentrated by any of the 35 known techni ques as
then stored frozen.
dehydrated by such neans as freeze:

bei ng
ed, the

t hen an

ive
abl e
that is

i on

may be pMegerl $)deternmi ngd In
but typically
of hunmgn G CSF

cour se
s by no

ve agent

edi ent
ch may

positive
Q@ av8n¢paji ve 50 Qgnaerobic
chi a,

slic®) as candi da and

frngle spéci es of

han one

on is

|Ilrstrating
EP 0 215126 B1 ksol ation
he

vity The

hunman
In

Aust . J.
of a

row
a

0.4 mM d.2a {\)ified McCy' s 5A

pl astic
in 5%

col oni es
and CSA

one

A tumor of a patient with oral cavily cancer wherein pronounced increase was obssrved in the number of

55

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 pronounced. Twelve days after the transplantation,
the tumor was extracted aseptically, shredded into cubes of 1 - 2 mm?® and cultured in the following manner.
Ten to fifteen cubes of the tumor were put into a 50-m! 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 a warm
bath at 37°C and the supernatant was discarded. Another § ml of the same trypsin solution was added and
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(b) Wth nouse bone marrow cells: 25 A horse serum (0.4 m), 0.1 m of
the sanple, 0.1 m of a C3H He (fenal e) nouse bone marrow cell sus- pension
(0.5 - 1 x [err] nuclear cells), andgpod4sikepd a nodi fied McCoy' s 5A

cul ture solution containing 0.75% of agar were m xed, poured into a pl astic

F;?P] f IO:] tSL/O B j% H(ugs éo%éu [e ﬁ%ﬁh ﬁg}r’ Tnu‘iiéas ngéfgrg Qor) C)rll suspenas%n was
formed wgs cou a%ﬁb%&s@ pB@éﬁuBQ éirﬂﬂ.eQ i s34pe %g vSFe biﬁé& pﬁ@
det erm ned Wighdly meﬂ Bhdperdfoh,Mid bahGined at\i5,bdo b for 19&%@9&%@1:\ pellet

The nodi fi edvabwashsd Svice AP d doRBINREI0%6 @ BovirePelal lséimﬁafahvaefhewmm ﬁ. lastitloul-
and (b) and tirsfask(25B1P) l0gREa 66 bonbekitrition R 0sBls/MER] Aﬂeﬂmmasdv&mghmﬁct‘.ozlhc&mor
Wer e prepar gsk b, dndaodw hintiityyvath i P-aeéeliire Solutiiébinfainig 109% Gi)bofineTétalGefuin th&super-
sol ut i on 1d dmetahtavas emoesditagatheravith the honadherentiasty, st citufd Was Gdntifdaa Wittya fresfoduppiy biiclar €
sol uti on ( Gtire sdiytio2 Shcsiags aftér thésitdrinfitultore sthe thsk became fll ontraicalivagddine sure Sallitioa was
Co., Ltd.), replated ky affesls owi Qmihb nedidayotheitutiura pelutv waiscanded and the fipakivers Sherged with
peni ci | I'i n @mlef en anti-moutespihrecyie @atibpdy (Garpelhfiiluted Sdhldswith| RAMY 16490 2 mhef atokiipea pig
sol uti on wagonalemant ¢ekulp Selypkudioe hidy) HiurdAP-fald with RPMIGIBED. After insubation for20miputes jat
Human boffe &G B‘Wcﬂﬂméﬁaﬂwﬂ t"ﬂ‘a"f"h £i1d M‘P"!ﬂn‘%@f A boying detalserum @nd the, !“!f'“ mouse

obt ai ned frd’ﬁ‘i“’dﬁ\’! . 1 & W@%@"MW‘%1%HIW?W%n
RPM 1640 cd‘F 'Eh‘” f’;‘@t OFL PITERYP-- Mﬁi?&%’&l%f‘f‘%??"’('ﬁﬁ%{ﬁ?&t’?%
Fi ne Cheni c suﬁ onas 59 eior

a?oﬁt%%b

U‘

30
Interf ac 1% 1 ;?fc '::Lafa\?tyf"dv\gg 'Z'?)e%.ﬁgl{fhﬁcﬂgglawt
wer e vvas ust a concen ratlon of 5 x [err] ceIIs/m with an RPM

1640 cultur%xg,gg,yiilgpaﬂg,p&@pm ng 20% of 45 bovine fetal serum poured into
a 25-cnR plastrc tlask for tissue culture, and incubated for 30 minutes in

a CQ2 i ncubat Ofpe chiaBataliNSHoB MEXSHRIId ‘ﬁwé@@ir&mf i& SoniRleRf) dbibe hElRIaBINNIPIND BlitBr8 asks (150
pour ed i B O ca)pTHRSbiisGvete racokéeréd? Bushbétiéd in SGUNHAL of £1CRI10 dAAIrESbidtio codtalnfl A% a1 bodine
hal f. Nonad sl eartimamhdfarel intd dtass toié ottiEdT 1 580 (B21ab), & iwhil-calfebdAS &6l rpidWaEN the
assay. Ref ercelswermifoundcinmplegroih inlagarhmdtelydengfpopdiaiononGrelittler vzdD of thevoller otie,The cnige

i sol at ed andolptionwks repladed byra seiym-freeRRMic 6400Aftef 4-dayculiute thessupématantefithe Gul@®8was recov-
produci ng cerddand qOltivation we aantituad withE-3 sontaining A biarbotinegfetglsetyn beingadded Alet Grday
descri be# | ﬁ"'%% pulture sojpfion Was agpin raplaced bl & senum-fres REMI 4840iapdhthesuperastent pidhp culiee
fol | owi ng ph¥Fs receyered didevs 'atf!r Bytyapeatingshese ?Ww@vre% GPLm! ofi ke gerum-freqysuparoatant of quityrg |

1, 000 QQW@G biainagd 1* d&ﬁ?’lﬂ@s thodenabled the supgraatant of culiyre to be re d,
| soel e?tsr rg“ﬂf f""’m(ﬂalﬁﬁg ’WB¥1 g!g fPﬁg %ﬁ\' °F’Y°I°
the s to
urea

i soel echl C ints Twaen B
and C, nOte iTr nwlth Iow%%lﬁ% gy% ooR,
5501B (i) A portion (5 | %t

| soel ect i ¢ 8'}“’;1‘?"‘@‘
supematant of culture was subjecteito el ﬂl gﬂ Emrogel
AcA54 column 4 teof 50 m| r(pH 7.4)
6.3 [ERR] 0. Ilontaining 0.15 M NaCl andoo%ﬁ Ti g el h A‘g brated

absor pti gn:  MainHihe dbnm aibunfi(vi: )rzmm mrm ; g&i605 Liebih @ (P 12 400
|'V) _The am no gxek sbnipRtdHR 8 galfivhita, Qilmi & ShcH 6PiRe fr&da&ﬁsNaL ifullid AL fald hd s@Sened for
fol lows: 20  the actibeSFakfons bylths aboveRieteribed ridthod of £SA assdyi(s). The Aadlions IS =4065E100 mi
were found to exhibit macrophage-dominant CSA while the fractions for Ve = 800 - 1200 m! showed gra-
nulocyte-dominant CSA. Therefore, the latter fractions were collected and concentrated to a volume of ca.
45 5 ml on an ultrafiltration apparatus with PM-10 (Amicon).
(ii) To the concentrated fractions was added an aqueous sclution of 0.1% trifluoroacetic acld containing
30% of n-propanol (for determination of amine acid sequence ; available from Tokyo Kasel K.K.) After the
mixture had been left to stand in ice for about 15 minutes, the precipitate was removed by centrifugation
for 10 minutes at 15,000 rpm, The supernatant was adsorbed on a p-Bondapak CI8 column (8 mm x 30
50 cm for semipreparatory use ; Waters) equilibrated with the aqueous solution containing n-propanol and rif-
luoroacetic acid ; the column was continuously eluted with an aqueous solution of 0.1% trifluoroacetic acid
which contained n-propanol having a linear concentration gradient of 30 - 60%. A high performance liquid
chromatographic apparatus, Hitachi Model 685-50 (Hitachi, Ltd.), and a detector, Hitachi Model 638-41
(Hitachi, Ltd.) were employed to determine the absorptions at 220 nm and 280 nm simultaneously. After
&5 elution, 10 pul 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 eluted with 40% n-propancl were found to have CSA
activity, so they were collected, re-chromatographed under the same conditions, and assayed for CSA by
the same method. Again, CSA activity was observed in the peaks at 40% n-propanol. Therefore, these
peaks were collected (4 fractions = 4 ml) and freeze-dried.
(iii) The freeze-dried powder was dissolved in 200 pl of an aqueous solution of 0.1% trifluoroacetic acid
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(10) Leu - Pro - @n - (Ser) - Phe - Leu - Leu-- Lys - X - (20) Leu - Qu -

X - Val - 25 V) Amno acid conposition: See the followng Table Il. 30 35

40 46 50 55 EP 0 215126 B1 Tabl

Predi cted nunber of Amno acid EPMﬁSm B1 Found am no

acid residues (n nol) rounded to integral values in

par ent hes es)co[[@mi PO panoAg the solution was subjected to high perfongansqlllquld chromotography

4.3 ( 4) TSK- 000SW column (Toyo Soda Manufacttglnggo Ltd. ; 7.6 mm x 60 cm). Elution ndu te%

Ser with the same aqueous solutiozgk a(g ow rate of 0.4 mllmin and the frac -] Eﬁ& du

+ dn) with afractlon}‘ llgc_[or FRAC-100 (Pharmacia Fme ls) 933 ns ken was check

8. 30 forits CSA by eth desgribed abovea serv inthe fractions for retention

1b 60 times of 37 - 38 mu e&ﬁg MW of ca. 2 x1 ) The active fractions were and

18 0 8 jzezﬂed n an ana!yh nd l@mn { )211 x 30 cm). The main peaks were 333 >

401 ) d. The sample obtaine% wis assayed b ethod of CSA a%sag (a); 1t \%sf h S

val human G-CSF activty, _ :

2. 26 ( 3) 30 Ile

3.29 Example 3 : Determinatitin 8 Anﬁ'no@cidls%hbence 27.24

33.0. (337 T1yr— 2. 60 3.1 ( 3)

35 15 (i) D&émination of N-terminal amino acid sequence 5. 08 6.1 ( 6)

Lys 3.68 4.5 ( 4) Hs

3.93 The sample was sulljefied to Ebhandfibcdrigosition with a gas-phase sequencer (Applied Bidsydiéms)

1.9 ( 2) aAd the resulting PTH amino acld was analyzed b$.raffine procedures with a high performadte liqui®)

45 chromatographic apparatus (Bedkptam Instruments) and Ultrasphere-ODS column (Beckman Instrumefitéf56)

Cal cul & edheredumn (b am ; wéinyhit x 259onne ) wes sqoiietedwith & startingGuffer fmi bl eerkaining 16 mM
17, 961 50 sodium acetate buffer (pH 4.5) and 40% acetonitrile] and injected with the sample (as dissolved in 20 | of the
starting buffer}. Separation was effected by isocratic elution with the starting buffer. The flow rate was 1.4 mi/min
and the column temperature was held at 40°C. Detection of the PTH amino acid was achieved utilizing the
absorptions in the UV range at 269 nm and 320 nm. Standard samples of PTH amino acid {Sigma) in 2-nmol
25 portions were separated on the same line to determine thelr retention times, which were compared with those
of the sample to be tested. As a result, the sample was found to have the following amino acid sequence of
the 40 residues from N-terminus ;

30 H N - '.':‘i\(x;)— Pro - Leu - Gly - Pro - Ala ~ Ser - Ser -
Leu - Pro - G(Jz.g)- Ser - Phe - Leu - Leu - Lys - Cys ~-

- Leu - Glu - Gln - \{g.‘(t”- Arg - Lys - Ile - Gln - Gly -
ad Asp - Gly - Ala ~ Ala - Leu - Gln - Glu - Lys - Leu ~

(40)
Cys - Ala - Thr - Tyr - Lys =

40 (ii) Decomposition with bromocyan

The sample was dissolved in 70% formic acld. To the solution, 200 equivalent amounts of bromocyan that
had been purified by sublimation was added. The mixture was left overnight at 37°C for reaction. The reaction
product was freeze-dried and fractionated by HPLC on a TSK G3000SW column (Toyo Soda Manufacturing

45 Co., Lid.) to obtain four peaks. The peaks were named CN-1, CN-2, CN-3 and CN-4 in the decreasing order
of the molecular weight. The first two peaks (CN-1 and CN-2) had better ylelds and their amino acid sequences
were analyzed with an automatic gas-phase sequencer (Applied Biosystems) under the same conditions as
used in (i).

As a result, CN-1 was found to be a peptide from the N-terminus of G-CSF protein, and CN-2 had the fol-

50 lowing amino acid sequence :

Pro - Ala - Phe - Ala - Ser- Ala - Phe -

Gin - Arg - Arg - Ala - Gly - Gly - Val -

Leu-Val-Ala-Ser-His-Leu-Gin-

&5  (ilf) Decomposition with trypsin

The sample was dissolved in 0.1 M Tris-HC) buffer (pH 7.4) containing 8 M urea and the solution was mixed
with 0.1 M Tris-HC! buffer (pH 7.4) containing 0.1% 2-mercaptoethanol to provide a final urea concentration of
2 M. A TPCK-treated irypsin (Sigma) was added such that the sample-to-enzyme ratio was 50 :1. The mixture
was held for 4 hours at 25°C and, after addition of an equal amount of TPCK-treated trypsin, the mixture was
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Exanpl e 1: Establishnent of CHU-2 A tunor of a patient with oral cavity
cancer wherein pronounced | ncrease was observed In the nunber of 55
neutrophiles was transplanted into ngdgasAedy About 10 days after the
transpl antation, the Increase In the wei ght of the tunmor and In the nunber

of neut roph| lg% i%ngm 25°-5 eye g ere cIIo & ltxcli]v%at \ c%é%l ! at | Ocpré et he
tumor was emtl? ioflobrs %ﬁ/ca& i eﬂf@ .,1 o 1"15. 7t TFA
cul turedgingl -prEnbl ha filear d ﬁ Ele ht oﬁ'ge@oﬁ 6% s m&qeby
put Into a magmngqh@a%&drﬁmsmsdm {hE Mhin pdR Ras ki34 foPE Ainin bﬁuva u matlc
trypsin sol \ghd gHasd sequthéeer (Appigd ﬂo&a%gnnaemmma o@‘hﬂﬂm@ ek ¥a R ().

was shaken #was foldd tobeuibeptidelntviny tNeFoIIGWiIRGSequehbe Bifldhichntdntd pam&wmﬁimh&ﬂbhdm%
dirscarded. Agpother 5 nml of the same trypsin solution was added and 12 EP

0 2151261B1 t rGipsien -Asmosl 1 Ad- AApsSPRCMELThed under agitation for 15 m nutes
at [err]. The TheplerdieGin-03h | MatuGlneBRi-Qeu Was recovered and stored in Ice
after the tryp3yrMétadiabBen Alardet{Gmifrd-TBy-addition of 1 nl of a bovine
fetal serum SGin-Gly-AftMet-Peydda-ifhg-AleSas-procedures once again, the cell
suspensi on was recovered, combined with the pre- viously obtai ned

suspensi #n, Exseple4:firererationafiDMA Prebe 000 rpm for 10 minutes to obtain a cel |
pell et. The ell et was washed twice with F-100 contai ning 10% of a bovi ne
fetal serumf g%"‘ﬁ%\%“t"'ﬁ?@?@ﬁ?’c er Ioaded In a pI astlc cuI - ture flask (25 cnR)
to give a cell @gncent

Qﬂe}‘tl in flso

natant was [ E‘%
conti nued w q, 'ﬁi % =

y di A ed
start of CUlvﬁtHﬁ@mg bftRe Sthriignubl E&i@é‘ﬁsi . ?(?! a8 ss réb &Hﬁ:ﬁhing \glth
sol ut i onzgna methPiBhedhRflde)the @, 4f diRstho: ammﬁié b ﬁéétm WithCe S olutiérof SethibrieO N

Q'CD

was di scar denloriie doritantingf3vtadticrsacetic sﬁdecweﬁ thy, the dblumf ivasWashed deveil) UMes with 1 mi of
eryt hr ocyt e nathiledeatiigrideCarepink oluinl wab @elshBd Wi adnyamhshpyfmd to diegldbe i dolvent 20 Mf ofa
gui nea pi g oadkplideminer, (HMIONSTE(SHIRE (NigponiZdoa ; NHR,t=triethykininoviitl; IM 1D = Himetioxyirityl) and
RPM 1640. Ad2tmépf pyridinelveete added and tiz0nterionaf the Solarhn W4 vaguemsdiied with@ vacyinh purap. Gelse-
washed t i cquently, B0 mg o246 mimathyibenzenesifenylf3-nitrolriazalidex(MSHT af Wake Pure: Gheniical Industrisk,nu
mouse der i vaéid.)andd2rotanhyirone pyidinewaseadded, Swdiednierioraf the column was displecad withaaitrogen
sol uti on coMesaftfinygeotideeejn was ageriensed witihedimerdyy ragcting for 4R minidescat o tamppratyre; Wil
was conduct @epasienabshalingeAfter campletionof e repetion, the salpmewasiwashed with pyridips gnd theuipspagtes
and-'subj ect Of Q'Yp% jolul] FF@’ with @ nysidigesply "(TP'P“H'E"F%""T?EP‘P?H‘H‘“W‘ packgdimethyiami-)
cl ones w&r e "ER B‘F‘s {ng the polymaywith pyridip f%{'ﬂﬁ'“%ﬂ‘ée “ d
activity ab ng, the the' T' m D
| sol ation o % Eg a§ ) oar '°
conpletely ¥ 9 ,;_ R COMT "N
wer e reca\t/)e Y é (R BCARR %ﬁ ,; gbﬂ% 80
10% of a boyiabEA(R Ra?%w‘ﬂ)eﬁd RS HTH SR OO
c2 ( Bel c0) widihr ibYe nlcidotides Yok avaaniOtrdin Nipioh ZWNARRceb IS (SNEFr npinmm idhNdB m:e
have grown kbm RaaaBhaieb yuai aﬂ&eorﬁm:url. 6t thie PdaictiOR Intheinkl BIAGY, thedsin wak washed suedeb-er
bottl e, thesiodn withiperidhme, mettyRhe cNbidd enidbther @itholtacetylation, and théréfterdribd. THTO resin was
Af ter 4- day eusbérdecin 1(7val of & ixtaed e piritiine (022, water (052 tipandrdioxane-(1 al) eohtaneh 1 M tet-
cul ti vat i onramethyigusnidine areid Md-pitolifaldbkime.Thé suspension vids téftaf stzvd vanightat fooi sdmpereiutem
bei ng added anddbbeentrafiedd@i003200 pturidenva@ium: The cancéntirate wasmikedwith B smelammyati2 3 drops)
repl aced by ofpyddiveand 2¢ 8 el ftRivicert®ib0 aquackstamemonia@ad tie miurapwasthegied at 59°Grier 6/hawrs.
recover ed 4Fellayiog éxiraction withethyiaetate; theafuedva layer yasseperaledand cogentigied wider vaeuum. The
serum f r@e te avas disolved,inta solutionsf SQyaM triethyhasmmonivm geetalel(pH 7)) angdthe solytien was
addi ti on, cleth forehramatagranty an €118 calymd(iha k 15 em pWaters), wm@ﬂ%%@cwéwm@ewﬂe
with the ceK"r'?,a'ﬂ%.'Fimséﬂdﬁe*ef 18v§’r%)53=§?' ?fr”%'amfle V'EF‘@P éﬁﬂ"o‘!! T“?AP"B&
consi sting & ‘933‘0’06"%‘?“‘"? E é 61 \ ed
with 0. 01% f%fngTP ?B“”zﬁ ’b" °o'8‘6 il minu ::”:L"r
ultrafil® er vy ?ﬂgm rﬁ:ﬁ w
Vfas er pu | rf Tiquii n C-18
concentr at eom (RHH gﬁﬂsﬁiﬁlzﬁg\ékﬁﬁﬁ. mm) Elution was conducted with acetonitrile
{10 - 20% linear density gradient) ina solutlon of 50 mM tristhyl ammonium acetate (pH 7.0). A synthetic DNA
was obtained in a yield no lower than 10Az, units.
Analysis by the Maxam-Gilbert sequencing method [Meth. Enzym., 85 499 (1280)] revealed that the
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(i) Aportion (5 m) of the concentrated supernatant of culture was
subjected to gel filtration on an Utrogel AcA54 colum (4.6 [err] x 90
cni; LKB) at a flowrate of ca. 50 m/hr with 0.01 M Tris-HC buffer (pH
7.4) containing 0.15 M NaCl and 0. BR9213028R120 (Nakal Kagaku Co., Ltd.) The
colum had been calibrated 40 wi th bovine serumal bumn (My, 67, 000),
ovoal bum roligdvisgieotide dbiiinpd Batitheoyutiedtine saqente §hvln inEig, 100) . After conpl etion of
the gel filtration, 0.1 m of each of the fractions was diluted 10-fold and
screened f@rSYﬂfw‘sd’éﬁfPhﬁéAl‘ractions by the above-described nethod of CSA
assay (b). The fractions for Ve = 400 - 700 ml were found to exhibit

macr op hage d mﬂﬁwcwem'%det(m Figr Bverephiaingdyon thebasls ofdite sequenesof Samingacide d
gra- nul ocelrerdisifherie) 'C‘ﬂ#?ed ‘Y’FTE'}‘B‘P Ypige acldrfeqqeaqetoeﬁafnfdﬂaé’mﬂmhs?(%r e col | ect ed
and concentr§¥ S[?B“%d Yigre sigfar fohosg, P'°Yed'" e nﬁ“g’(ﬂ Kinl

nuc B ord
:gpgtrilﬁeozls ;f'é‘%’ﬁ‘ Iar %‘i Jr‘;ﬁN " :
&aﬁét’pﬁ“‘é a %?a';m}f:{ i é@;

TGp(
i nut es % o@ dp
15,000 ' p sqmé“%e% e éi f

nmm X 30 50 m or sem preparatory use ; ters eqU|I
aqueous sqt,.yﬁyn@,gs,g:&gm@_ g n-propanol and trif- Iuor oacetic acid ; the
colum was continuously eluted wth an aqueous solution of 0.1%

t ri fl ues oacehitomatic DHA ftitiebis @& HecompRshedwithlaTDR YithddRat] MdilelB80A 6T@Piied Biosystems.
concent r at THixtedhhigud| t8éd @i theddineipl@tdscribed by Tarumers fobd). JR AMECHe Socd 103, 3185 (1981)],

chr omat ogrisgéneallyarpipmadts assthe pliosphoramiditdgteded@85- 50 (Hitachi, Ltd.), and a

det ect or, Hi Apbésphduiuidile {GRSF (DMTEHT tpeetininarily dctivaled with tetrezole|way eahdérsediotdérSi{Sne
the absor peuppontwhereir?P-gimsthoahity! @#8H (AMTSwan deblaskedbus| y. After 55 el ution,
10 [er§ of &erednfterf the heredoted hydroniorevas were lacatyiated1Bd ofidrted! veith dpding incthe) prdsenes ofhe
active fr awaterénmakp g phasphonmharoup. Ateedeblockingdha RMTH ggum tondstsation ya?‘ne pesied inthesameak s
el ut ed wi tRanaerantl 26 pusieaiirtes haying thempavarresbowndn, Eo.dysreRynthesized; Thesg nudpstideswpre
col | ect ed, c9aprddiomdbaAu laeked; gpdpurifieddy teyprse-phapaigh mﬁ@mar&n&n%@mmrﬁw
CSA by t hePnSaiReolymp Rashu3aaky Co.gdd ; $8€0PRvwas observed In the peaks at

40% l.. T f K |l ected (4 f t 4 m
and Prigg&gﬁﬂéa Eeiﬁ"igﬁ'ﬁ?'r"?ﬂ'e"s? @fg‘?%f’%é%ﬁ'bﬂf \i/;sedi gsol \rlggl :gnZOO [err%

of an aqu n of O fluoroacetic acid 13 EP 0 215126 B1
cont ai ni ngt'4 @ﬁ%“ﬁ'—' r?%’ve ck@éﬁhst he sol uti on was subjected to high

performance Eig grﬂa@ r2BiBVn &m % quﬁa%ero( Eﬁ aso om
Manuf ac url’e&ﬂer%suspéﬁd in5 E& uH(;n' %%Sm‘/; rum. tran
the Same ageaks a3 s%neppo:&tof cmaaea)ean@ e epiienm s
ver e t akenydrdifolind’to Have Rwh P Sompletely dendelpdguldtiolonCtRé Infidr WAl of tife a.m the culture
(Phar maci agofatistvashuigiédafmihe r&a&hmefwntchﬁasfchasédm 500 btRiprenGdtediivecyphgbidogical t S
CSA by 4 hesafiEiutigalcoRalnifso.ockoss EDPR Aterheiting arsd-corei  iindtos, 1h Sell vere seRthtddroinh e
fracti ons théiner @alRnthe fidak by pipating) Theddsultingddil Sispansiotweseatdhige{datr siorpm foo1 Olvikiutds
ca. 2 x 10w pbtaifl laeelipelist\The tella wbre cassspertied inrSan of/avEDT Admel physiclbdicabshlirrsolation. The
anal yt i cal submansipn Berveutfifeded @1 t50¢ pimfon10 fninuBs tobtain3(celt pyiiet (Wétaveight ¢a. 8 gk Thaser e
recover ed cbtaihed Gells werefsiored frozeql gt -8Q1C unith they werp subjectisd taiprocetiurea for exiractipe of RNA. t he
nmet hod 4©f CSA assay (a); it was found to have hunman G CSF activity. Exanple
3: Det er m @HRyritiggtiozrof mMRNAO Aci d Sequence 15 (i) Determination of N-term naI
am no aci d sequence The sa | e was subj ected to Edman deco 03|h§f

E‘L% g’

gas- phase EV 'él'?@@?“‘

w

was analy ?“‘6' 58 ¢
%, m, s (wet WF u ni—
E:gregrkmrr;nglr é a nlgot ‘suspll smn as(:w iU ﬁ;j gl [nute éz)jek n% N%Eé%i lic :

lib
aactate ﬁt '°“m‘j Eﬁg" ce%%&;ﬁ fd skt wsmbm; e
78 W40TI

(as di 3 Ol (b polyallomer centnfuge tube in such a manner that the tube beeame full
of the contents. Four centrifuge tubes were prepared by the procedures described above and centrifuged at
30,000 rpm for 15 hours at 20C. The resulting pellets were washed three times with a small amount of 70%

ethanol.
The pellets obtained from the respective tubes were combined, dissolved in 550 ul of water and worked
up to provide a NaCl concentration of 0.2 M. After treatment with a 1 :1 mixture of phenol and chioroform and
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starting buffer). Separat.ion was effected by isocratic elution with the
starting buffer. The flowrate was 1.4 n1/m'n and the colum tenperature

was held at [err]. Detection of thez% acid was achi eved utili zing
the absorptions In the UV range at 9 nm 320 nm Standard sanpl es of
PTH am no acid I n_2-nnol 25 ortlons were separated on the sane

line to det gﬁ §?, e°Pe'? ﬁ::‘%gaﬂlaf‘ﬂé’gm added faprefipitate e iofabiRNALCH19-h mg pishetotg
t he sanple ! Awas gl evvasfo tQ haetpm”n
fol | ow ng a'&b ﬁiéﬁ &ag a%ly( ain sqéfermlr%kl hem T\#P‘g Y 9
[er r] - Th (Tlg micals achi oligo( cellulo um %t}v

an drng L‘ﬁl‘dr[conlaﬁ‘mtﬁ 10 JnM%ﬂs-Hé%ﬂ 7.5), , mM .and }g

- Lys - ||ethb séilition hadBekin heaé§@65%5 mintites. Ths'%lamnh |b§eneq esa dlng
Lys - Lej - bifeR Enfionor yeA*FRNA ﬂraccom-ﬁlﬁ\edwﬂh)ﬁ' Esoittien [cﬁﬁtéiﬂin ¢ {pR'7. 5y rka"

bronocyan ThamEnTa. 'ﬁhe\ﬁﬁ&s sthsuelishBasirdlchargdd thidlighitfe caiGmPland 1B eii&lS otdied m&bam%OO
equi val ent  aaeanit piocedurddivasiiRasavith thEfitt rddALIUAREAS alfdbitt, #005:g ofite poI{A)IRNA Wadbialias.
added. The ni Xthescprepared mBNA wasfesctiongted forsize b suclosé dehsity Gradibrit Cantrifubiton inocdrdante
product was withtheprepedirésaidsceived irfthedativratonatancial GASchiERlafl Wensink, TRicticE Mo GléinMuldoaiar
(Toyo Soda Belogf Bptingei-Yigiad, Blew ydk Heidbibalg, Bedio(10&f).ai n f our peaks. The peaks
wer e naned CN-SiateddMrespedifidally, air@5%blicrbse densily gradient wesseatey inca Bhokman SW4D T centrifuge
mol ecul ar wiibe;Awo Jugesss gojufiens wewe preparkdby dighdiving &%and 6% RNaes-fleesicose (SchelactMaan)d
t heir ani no‘"&@P’Hﬁ@ ﬁ'l@é?s‘ Maip@, 1o o 7:P).ArmM ERTAvand 5% 8BS.phase
sequencer ( ' egrarme of themRINA [rplWAS-RINA] prensesd by the dnefhe H@@Wdﬂ“@@‘&mAs
a resul t% "’ 3 2?35 '?fd‘ Tﬁédﬁ"‘ﬂr %°‘T"f‘*\§ﬁﬁ‘?ﬁ’ét §R°¢ for Fininvtes ang. afterbeipg quen-

protein, an ?H“mses sa R}, which were éat q9r°8° rpm{pr20_
Phe - AI a ) seach ng 0 were ir ab: iona Jjhe sizes,, |
. val - a?hon t dRNAs re dete as ns.o Fﬁ 3??,
The sanpje )E@?ﬁ:@ ﬁ-Y ;g: %Ec . el% F%VG g 0 solu on
urea an . (abBit ﬁ z“ﬁmRNAsol-
cont ai ni ng ledh@rnﬁﬁé&ﬁlam%t H&tha 95615@6# a dHEoed?.eG adn! oy tdaf

2 M A TPCKubrb fiade8 fh ehénoPssiwaliging ritBtter P ; ﬁd%&hﬁ? frdhad 1 ﬂbﬁoursatroomtemperature
sanpl e- t 0- eRAYOYE oflaBiaitiomdtiien [SEnM MiaCl 1 1vaM REH R4 M Néeob 8062 ninprigsb, b 10.94 MM eh(NDRL; |
and, aftser eastinkicad, s v TR pHIIBP;Pahicili, 10 MEAS; dnd emdpBrhydin SUTaS, HOmbfﬂﬁtHiﬂsKﬁaWe
was 14 Ehatdht of o TillfurdRas ezbvbred (donchitraelicind pudiiedl to 4 fradeiuksbleddr agely 6fIG-CSF activity.
Ther eafter, tTee GESEmetvity ywasdalnd® bapdseatib 1 £ct78dkadtionshi gh- speed reverse- phase
col um chromat ography on C8 colum (Yamanura Kagaku K. K. ), with elution
conduct ed wExalplg 61 Syrifimals f cDN (Ranstiuaiion g pBReine gR¥dlibrérelvi ng a | i near density
gradi ent$5of 5 - 60% Wiile several peaks were obtained by measuring the
absor pti on at FrguhenslyAHiNApSialnedja Bxampla§ wassynihosizgd eRIVA by the mathpdhef Landiethl. INuclelc
sequence wi fHsdIes-a@ P8I grraadiindiyhe meftnd ot @rbler agdiiofimen (Gerss 28 REIMI9ENNder

t he sane copdjt s as used ). As aresult, the main peak was found to
be a peptld@)h’é| %@H@""F‘fﬂ"f”é’\ﬁp% sequence which contained part of the ON-2

fr agme nt sh Owﬂn Eppe(\bdrf)mbe (capacity, 1.5 ml) was charged with reagents in the foliowing order : 80 pul of a reaction

buffer (500 mM KCI, 50 mM MgCl,, 250 mM Tris-HCI, pH 8.3) ; 20 ul of 200 mM dithiothreitol, 32 pl of 12.5 mM

dNTP (confaining 12.5 mM each of dATP, dGTP, dCTP and dTTP), 10 u! of «-32P-dCTP (PB 10205 of

Amerscham), 32 pl of oligo(dT),.4g (from P-L Biochemicals ; 500 ug/ml), 20 pl of poly(A*) RNA (2.1 ug/u!), and

45 206 pl of distilled water. A total of 400 ! of the reaction sclution was heated at 65°C for 5 minutes, and thereafter

heated at 42°C for 5 minutes. To the heated solution, 120 units of a reverse transcriptase (Takara Shuzo Co.,

Ltd.) was added. Following reaction for 2 more hours at 42°C, 2 pl of an RNase inhibitor (Bethesda Research

Laboratories), 20 ! of a TE solution, 16 pl of 100 mM sodium pyrophosphate and 48 units (4 ) of a reverse

transcriptase were added, and reaction was camled out at 46°C for 2 hours. The reaction was quenched by

50 addition of 0.5 M EDTA (8 uf) and 10% SDS (8 pl). By subsequent treatmant with phenol/chloroform and pre-
cipitation with ethanol {twice), a single-stranded cDNA was obtained.

(2) Attachment of dC-chain to the single-stranded ¢cDNA

55 The single-stranded cDNA obtained in 1) was dissolved in distilled water. To the solution was added 60 ul
of a dC-chain adding buffer [400 mM potassium cacodylate, 50 mM Tris-HCl (pH 6.9), 4 mM dithiothreitol, 1
mM CoCl,, and 1 mM dCTP}, and the mixture was heated at 37°C for 5 minutes. To the reaction solution, 3 pl
of a terminal transferase (27 units/p! ; P-L Biochemicals) was added and the mixture was heated at 37°C for
2.5 minutes. Following treatment with phenol/chioroform (once) and precipitation with ethanol (twice), the dC-
taited GDNA was dissalved in 40 ul of a TE solution containing 100 mM NaCl.
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10 An - Leu - Asp - Val - Ala - Asp - Phe - Ala - Thr - Thr - lle -
Trp- Adn - An - Mt - AQu- QQu - Leu - Ay - Mt - Ala - Pro - Ala - Leu
- d@n - Pro- Thr - dn - Gy - Ala - Met - Pro - Ala - Phe - Ala - Ser -
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Fig. 1; f@ndbsmixiuresyashértediicstat€5iCder Sartinubes picesiat 420G fof 30aninufes-Widie the naastioh solation
equi nol ar wab heldat°@, 80 ditof a huffed (100 MM dristiGi(pH 715, 20UoM MgCl, §@ M(NHESPasnd §00cMrer s
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(10 - 20% linear density gradient) in a solution of 50 mMtriethyl anmmoni um
acetate (pH 7.0). A synthetic DNA was obtained In a yield no | ower than
[err] uhits. Analysis by the Maxam Ggppefg28gguenci ng nethod [ Meth. Enzym,
65 499 (1980)] reveal ed that the EP 0 215 126 Bl oI [ gonucl eotlde
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debl ocked¢ amidutgs. Thef reaptiontsplutionwas werkghmdea total)olyrerof 80 xhay adsition of 10@ImM Tris-HCI (pH
chr omat ogr apfs), onM Bgdig 5eoMbiafl apEHapbim! dtaglatinFolldwing atiditidn of ESERE(IINS: 10ARls/ul)F@ac-
Exanpl e 5: Qighwascarriedeut 387°Cifr2 bougePybseqyently, RiS¢|eA9. BIMIEBTA @i 0,5RNA2Q% DS were added,
Cul ti vati on falewed ydeataent wih piepplfchiorefam and gscipitation with ehgyiof apias &p rezquer the QA There-
were grown |3fesn the @P E RH@‘FF%’e‘"?o"p'ﬂ?"aF 2% geli flrafiopepncYjirg: QF'rW of ags(yee-gel
cn2), reddbv e?'%”"g’ﬁ %8N B recoyesahaut S - ¢ ng Af thedfoker-peded deuh i on

Dot e of 1 580ofins Soulfsiied @h@m&?{o ot e for 4 days at 8' e o When
the cells werey qrrr@ﬂ&ad 9@ ru I%Wltﬁ&%o:&r%fﬁﬁaﬂ@%l%ﬁgj?fﬂaﬁ £

i nner wal) de i ‘Qh dd Sdlstnee
rol Ler bOtt?&eerVJH ﬁ g Eﬂ&&tﬂ° d@d ggreﬁﬁ&ﬁ r1r of01Md?thlot-

physi ol 0gi Cafreiihnd %@Iur ae, sn)\ ligabOWere adarealtomanga Rt vdiiniafof EQI And rBadt6 wadVafibd\Elt
at [err] forovémightatizes, the cells were separated fromthe |nner vvaII of the

flask by pipetting. The resulting cell suspension was centrifuged at 1500
rpmfor k€ neyktiespdckagmgt ain a cell pellet The cells were resuspended In 5
m of an EDTA-free physiological saline solution. The suspensi on was
centrifuged at AfduOthidoTthie eacorinant DNAs@@pired io B)vaes packedwith lan {paltrb péckégingtkit (Reonpigs |,
ca. 0.8 g). Bidtechpio obthih phageplaques.l s were stored frozen at -[err] until they

were subjected to procedures for extraction of RNA. 45 (2) Purification of
mRNA 50 Example 8 : Screening of pBR-Line Library with Probe (IWQ)

Whatman 5§41 paper was placed on a calony-growing agar medium and left to stand at 37°C for 2 hours.
The filter paper was subsequently treated by the following method of Taub and Thompson [Anal. Biochem.,
126, 222 (1982)).

§5 The colonies transferred onto the 541 paper was further grown onto an agar medium containing chloram-
phenicol (250 pg/ul) overnight at 37°C.

The 541 paper was recovered and left at room temperature for 3 minutes on another sheet of fiter paper
that had been impregnated with a 0.5 N NaOH solution. This procedure was repeated twice. Two similar runs
were conducted for 3 minutes using a solution of 0.5 M Tris-HCI (pH 8). At 4°C, treatments were conducted
with a solution of 0.06 M Tris-HCI (pH 8) for 3 minutes, and with 1.5 mg/ml of a lysozyme solution [containing
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| solation of nRNA fromthe CHU-2 cells obtained.in 1) was acconplished by
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Example 10 : Screening of APhage Line Library with pBRG4-Derived DNA Probe and Probe (LC)

Plaque hybridization was performed in accordance with the method of Benton and Davis (see Science,
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30 0.41 mMTJ[err]; 7.5 nmM Tris-HC (p'H 7.6); peniclllin, 10 ng/L; and
streptonycin sulfate, 10 ng/L]; the super- natant of the culture was
recovered, concentrated and purified ggp As¥eshe Suitable for assay of G CSF
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m xture was kaswatedihrep @mbd (20 @iinufes BacALWIS x SSC EdnIning ACIHY SIS &tQbdnt feMperatire, then
[err] of & teashetiwihéxSSTsdontinng0.0% BD8at 433¢ foe2 mihgte?- L Bl ocheni cal s) was
added and t he riihxfiter @as/died ndaiblediomvad endutted iy aufdradiogrephyt es. Fol | owi ng

treat ment wit h lpthe saéening Hescribed abevg, onies whignere pasitiveip bath probes werelseledtddizand the clone
(twice), thewich containbee idathieRNAGYas Stsicked doritmnugigotide sealrensh bysthe didesiky methaghit was
cont ai ni ng 1@G0ndtvhava thie nucieptide sequpnog stows iInFig. 44A). Tris cDRA wasrutqutof the Agt10 vector and joined
doubl e- st #antrRBR3ZAA e EcoRl sitep pragprg apiaspiskPBRM& DNA sol ution prepared in 2),

4 [err] of oligo dG)HErr] (200 [err] ; P-L Biochem cals) was alj:ided and the
m xture was M_‘.’Ed‘_t“ nsfruction of £, coll Recombinant Vepiar (#YSE)and Frangfonmatiop (Usjng fac3

mi nutes. Wi PEMPRREContalingVeRoR o) uti on was held at [err], 80 [err] of a
buffer [100 Tris-HC e 20 MM [err], 50 nM[err], and 500 mM
KA1, 4 [Br f’"skf"crtr'ﬂﬂ‘éﬂ#ﬁm("&a(gﬁ%e {Ping 4 nM each of dATP, dCTP, dGIP and
dTTP), 60 [er, err]-NAD, 210 [err] of distilled water, 20 [err]
of E. coli D@&eﬁ%}@%ﬁg@e | (Takara Shuzo Co., Ltd.), 15 [err] of E. coli
DNA |i gase 10 HE3Hi@bdams b4 tacpromotek-bhtalning Vektok Pka2Bs](Piimdeia) W teat@diaities thits of
(Takara SRUZ@cdr@ (rakdrd Shuto O LE.) RHSIRAIrs abd¥EC ih BE B 2rbddiich s¥iGtn §0 HMETTE$1d1, ¥ M MgCl,,
reaction at hw,ﬁgNgg[any7W§_me.EgatAeg,\Mdng addition of 4 MM dNTP (4 [err]),
reacti on was Cagubseqienthy)B wids ardiall ibsphbtabd(ThkardBhuso 0vs RHL) Was addsdatid redtinentividicon-
phenol chl or otigiteiNavec fof WahiRitdsoA DRNAfrasmisiit waé leedvered Kyaliresyeathio with fher;, 00d treatment
doubl e- st r aneitdettddhifd precipitatiot aittnetichnol, ftlibeingl@ndicted htaceorddae withdtinepswcedugsol ved
In a TE s®l uti Cihe eecolerd DNA Gagewntvas dissdivedip a 6&m enbgud compeset of§P bt Teis-HEL, 5 mM MgCl,,
Fragnent s con®wPpifandrymi each bidATR, 46TR, §GTT:and T . Afier addition ok3x! ofian E. coltDNARgly®emBRe
on What man DESKlenaw tfagnisot(TakeraShizo Co] Lid], regttion wen sairied ot at 147G der 2 heyrgto ergele plunt ends.

recovered by elution. (4) Attachnent of dC-chain to the doubl e-stranded
c DNA (i) Preparation of synthetic linker

58

Three micrograms of oligonucleotides having the sequences of synthetic linkers, CGAAT-
GACCCCCCTGGGCC and CAGGGGGGTCATTCG, was phosphoarylated by performing reaction in 40 pl of a
reaction solution {composed of 50 mM Tris-HCI, 10 mM MgCl,, 10 mM 2-mercaptoethanol and 1 mM AT?) at
37°C for 60 minutes in the presence of 4 units of T, polynucleotide kinase.

Each of the phosphorylated oligonucleotides (0.2 pg) was dissolved in 20 pl of a 100 mM NaCl-containing
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The doubl e-stranded cDNA prepared in 3) was dissolved In 40 [err] of a TE
solution. After 8 [err] of a dCtail 20 adding buffer of the type
identified in 2) had been added, t ({21 H%F was heated at [err] for 2
mnutes. Fol- low ng addition of 1Te F term nal transferase (27
units/[err], the mxture was subjected to reactron at [err] for 3 mnutes.
Ther eaf t er TE sohuion HO mM Tois-HELIPH 8.0band M EDiAb Afterttretens atA5eGifor 19 nileutes] the efigepuche
reacti on wistidgewsre egaled byaiedicoslipmtostomtenraratqre.of 0.5 M EDTA. Fol | owi ng
treatmefit with phenol/chlorof ormand precipitation with ethanol, the

preci pit at @')BE?P%[th?édf%S§F EP&'H |n 10 [err] of a TE sol utron 25 (5)
Construction Qf pBR-| o cro iters o

ol i go(dG) - arq“‘@'c{ﬂ %{? “ : ?5' &(’59 3(%

ng/ [err ) a so c qtho4)
Were an )rll n%is. 'éf(%n al 4 nt I'esc- a a?gsee
anneal i ng aﬁ Jf‘h% agesp ea & ng ‘fa (5 9
subsequent “hea [err] for 2 hours, followed by cooI i ng to room

t enper at ur L o8 gpﬁg,q e with the rrethod described in the | aboratory
manual gf ators eP @v{&? [ Mol ecul ar C oning, Cold Spring Harbor, p 249 ff.

(1982)] (ot herbort@utpgeecntoeﬁbmmﬁﬁ pfe #Ldjrnﬂi 8 Qi Wais HiSeRed 1R 26 hiof & RiFSHsBIUon G | S
vere prepamRorsiel s emembei, 96 mi é AGnM AT, AP ELRITIGH SFRPS WHith oF T, DRAAGHIE e
pl asm d t OshRIGHWECheldloRHigHR BIMPC fosobtaid'a rédsABRArEvekior Bigréhesi s of ¢

(Construction of [err]phage Library) (1) Synthesis of single-stranded cDNA

40 Zn @ Uengkamnatenwi t h t he procedures described in Exanple 5, 3.8 g of
frozen CHU-2 cells were purified twice on an oligo(dT)-cellul ose colum and
subsequent | y Using R@gl of oreactiondmigiomcodBiding the recafibinmel veftarprdparsii. (iv)AE. Bli sxainuIMitasn
(10 [err] WweastrangformBd Pythe rubidiim thisidpprboefiwre fspe RINanidisetall Maetutah@ondignp.R82(1882)1c ed
i n a react Theplasmisewas senardtadi frog an@mpicliin-fesistantzglpnyuitpe ofthelrapprgpanty and treated with
Ther eaf#er resfigfien enzyypes, Bamidlfigclhend Applithcontrmdkat the transfomipatsfwgre| tha/rr\targ!ed)mer . 20
[err] of a reverse transcription buffer [250 mM Tri s-HCl 8.3 40 v
[err]; 250Exampled@y Constustionof _EBeGO@Pm@fW%NYPE)(%ﬁFaﬁW#Bﬂ QJ#WIPLaCh of
dATP, dGTPPogetamCotalaing¥eey) -~ 20 [err] of ol igo(dT)[err] (0.2 [err]; P-L

Bi ochem caﬁé 1 errlﬁ(’)f 1 Mdithlothreitol ; 2 [err] of RNasin (30

uni t s/ [Brrf] 'ﬁ'"lfh‘@!b“é NBEHPCr 10 [err] of a reverse transcriptase (10
units/[err ei ka uKogyoCo Ltd.); | [err] of [err]-dATP (10 [err] ;
Amer.schan ll)vecgcf”?g%grr] of water. The reaction solution totalling a vol une

of 100 [err] Avmﬁdrtmh.&oer&mi GhL &%M% eRBihpL fidringdia) 146 e DY
addi tiog of e @Ms&@?féo(ére tﬁJﬁBE én él i?&r ﬁluti rﬁﬁﬁmg H76).

t reat ment VWM@E 1dean (100 err precr pitation wt

et hanol (twi CB?)subjébh%e féa&tﬁﬁ EJruﬂQrf toal‘yﬁégaﬁbéﬂgeii &lé&B&HéﬂssiS [ablut WE Bg 6Ftah Gbﬁi@@lnatélﬁ)
Synt hesi s akb fisyidhtans &iodd §d ofdANppriamately 1.2-Hwagmblilivetitéctvereal 1N 1) wa

di ssol vedi n 2% 4t fidgmexit was dissoléealin o0 mrbfarsbuaerrfe:atst:dmpesim.lsu&auarb)meﬂroemanyed
by addi4#g takd by attorvitanaikagshobphatase (Fdkara@harCol\Lid)) kiB0°C f3F60[ntiutds. Of a

pol ynmer ase buhé ether[friatiDentrdd dblayp @2 kb pHengthtWas diséoived/in[20 ur df a barBr (1IVImM Tris-HCI, 10 mM

[ err] - mer cbipClo GiMbikRliand & mift DY TDand irkdt€ dvernigit witie20runitsolf a éestriviionl éizfme Mbal (Wew Eng- 15
nM [ err] - Napj Biglai®) §t71G. of [err]-dATP (10 [err]; 0.2 [err]of E. coli DNA

| i gase (60 urRy4¥spelyaciyiamidpgrigiegtrophqiosis, abgut 0.9)ug of a)BamBH@bq!'é'FG"}eﬂtiﬁa {00 bp)ynd about
DNApol y4fer 489 pfan Hgviaﬁagrmns)@eaéﬂbniyerarﬁce@reperr]) 0.1 [err] of RNase H
(60 unrts/{er’E&; Takara Shuzo Co., Ltd.) ; and 28.7 [err] of distilled

wat er ’?5'°’2?E§V'BE’?§°'E§T°’The r eact | on sol ution was i ncubat ed at [err]

for 1 hour, onu or es '89 n stgol.'ergoo t%l I‘% 5% T
addi ti onal ﬁ); & ‘&rxa A
(5 [e”ﬁo) pf‘f fefgdan rea i mpehl'ps bl %F’ors orm
and precipi tah n wi th et hanol were perfor med. The DNA obt ai ned

(iii) Preparation of expression vector

55 One tenth of a microgram of the ca. 4-kb fragment, 0.05 pg each of the BamHI-Mboll fragment having the
O_Py region and the Mboll-BamHI fragment having the tL, region [the three fragments being prepared in (],
and 0.1 ug of the annealed synthetic S/D linker prepared in (ii) were subjected to reaction overnight at 12°C in
40 pl of a reaction solution (66 mM Tris-HCI, 6.6 mM MgCl,, 10 mM DTT, and 1 mM ATP) in the presence of
175 units of T, DNA ligase (Takara Shuzo Co., Ltd.) Twenty microliters of the reaction solution was used to
transform E. coll strain N99CH* (Pharmacia) by the calcium chloride procedure (see Molecular Cloning, ibid.)

w



was dissolved in 20 [err]. of 0.5 nM EDTA and a reaction sol ution was

prepared by addition of 3 [err] of a Klenow buffer [500 mM Tris-HC (pH
8.0) and 50 M [err] nMdNTP, and 4 L 555]51% )‘vater After addition of 1
[err] of a DNA polynmerase (Kl enow fragrrent akara Shuzo Co. Ltd ) t he

reach ondsol ut {r'%n was | ncubat ed at rg];‘m m nu ttﬁ%qumgee@ EHT'&H‘"F’HPP"%‘H
t e
e eact o C”zﬁgw;%ﬁ@é’g%w w AT

[err]). By sUBYE ;&atis e%f B and 475&1
VI\\/AEE EyF;P?ggliﬁg‘m geaﬁ%ra;@gfg 10 ,gn ag e%us SO err

t he doubl e- st ghéiq RS wmea%bedmmdmarﬁdcwﬁsﬁms&f ﬂ:JAnezseerakam
met hy- | 3§ i cghuidd,etd.) inQatishsclutibehavihd thé BdmpBsifdh desefibed o) gofdfidnlwad ther
SAM s0l Ut i Oryshdd Qarsi E. col SAARNOS (PHantiERia). trhw&ramramaemree ﬁ&Mne cttdreSMmplicillin-

[ er r] - mer capbditénbeimles of tdkdnsidhRanksing freafdd wARE®RI and Barhili®o dbhirintabsaid biasthia wad the f
an EcoR netingddasene( New Engl and Bi ol abs ; 20 units/[err]) was added to nake

a reaction solution totalling 200 [err] In volune. 20 Follow ng incubation
at [ err] 74 or(ivPPrapamtian of (G-CSHt expradsing vdacombinantyectbr aadtiangfolmantsand pr eci pitati on
with ethanol were conducted to recover the DNA. (4) Addition of EcoR
l'i nker 25 Thecexprisepipn pipsipid pepared infil)wee mwmatr@aicﬁmmmwﬁqlmwamwmm
1.5 [err] ofengds, thegigsnid mﬁ‘th@rWO['%@%EFPm@e Hojprep bingptyecteyinseripd p eP
[err] of a pPret SR This vasion ﬁﬂﬂﬁ ‘s "‘rﬁ@? Phermpoia) by the colciun

, Ltd¥, %%P‘HT"’BZ‘“ Meterrinr K'pping ﬁ*"@ 'f’?é‘f‘?]"ba?f ‘Tbﬁ“ 196} ERnEfoImantH ven ackjpved a'hd
2[err] of F Vel Zhded to make a reaction solution totalling 15 [err]

[ 0L e g e S A
t I'g

Ther eaft ase s |nact|vat ed by heating at [err] for 10 30

m nut es. Th%f&ﬁ&ﬁbﬁ%ﬂoﬁ@&%&r&ﬂv&%ﬁ worked up to a total volune of 50 [err]
by addition of 100 mM Tris-HCI (pH 7.5), 5 mM[err], 50 nmM NaCl and 100
[err]/m of (gegagrrpgparﬁghl owi ng addition of EcoRl (3.5 [err]; 10
units/[err]), reac- tion was carried outat[err]Cfor2 hours. Subsequently,
2.5 [errko of OAplasvhid; pO¥WeR pfdpdred by insbrting@tysibphavwesnote cehthingHphll-TrgFehgint (ca. 330
t reat ment witiphintp hBRE2R Atcie Qlel sifeCTemmitrugrapss efithigpldsmidivamtrastet witie? Unitsiaf b resinictias enzgme
recover the Ghilland 8linis &f Pvidifat 37°C for 8 Bousrin 2t df@cleaktkion Bbiution pdmeosedas10mavt TriseHCl, [ymM
gel filtratiMe®leond &) mModigell AcA34 (LKB) or agarose-gel 35 el ectrophoresis,
so as to recoveybsegusatly, 204 of an aliali phgsphiatape (Takardfhuzg Goedid.) werRsded9d reaetion was narded)
cDNA. (5y5 JouhatAgCderdpe- st r anded cDNA to [lerr] vector The |inker-added
doubl e- st r andeffP meakcaq -] ug) of byt 2.6 kbyin lpgtiyas sacayerad{rorm the ragctiop sliition hyd 3hager-
[err] vect or®s88e! eleshophomsiscy oning systen), 1.4 [err] of a Iigase buffer (250

nmM Tri s- HCl 10 and 6.5 [err] of distilled water, and the
i xt ur e was (ﬂgd?pgﬁp"éf%ﬁ?@“h ni nut es. Ther eafter, 1 [err] of 10 mM ATP,

1 [err] of foflcle l o n cqged
L g i il o, st

at [err]. 45“6‘6 In Vitro pac agl ng ABOUL & thir e recombi nant
prepared In 5) was packed with an In vitro packaging kit (Pronmega Bi otech)
to obtai %ph\m CiftegalB6HH 6t focomtinameab®y € 8: Screening of pBR-Une Library wth
Probe (1WQ at man 541 paper was placed on a col ony-grow ng agar nedi um
and left to stasst Biig ¢fetiervhetbriagmend prdpased il eatioud 4 |8y of ha RRithetainker phspargd il layd
treat ed by tdbeutfl pg bftheiGYOSHaBNAdgrdnt prepated fr(t) iITBxample d hwérdreatted vdthd Thwanits of T] RNA |
222 (1982)] .ligase overnight diri@°Cclo RO piiotsligationrsaiftion hevihg dhetfomtilbtipn Sestried indkxample 11, 1)(v),
further @groweaapietobtaing reagmbinapbyiicanfFiadt ai ni ng chl oram phenicol (250 [err])
over ni ght at errg] The 541 paper was recovered and |eft at room

t enper at ur e @)Jrangomaliait es on anot her sheet of filter paper that had been

i mpregnated with a 0.5 N NaOH sol ution. This Procedure was re eated tw e
Two simlar rufensycolitesfifie featiion sojutian PFHPFFG?'EQ‘ ¥as ‘ﬁ@d tatrangfors &- 59l DY byghegu

Tri s- HCl 5§ th‘82 Ppqcedua decribqd ip Melpqulgp Clog) con

s in Example 11, the plasmid was recovere from amplicilli IVn resistant colonies of the transformants, and
treatment of this plasmid with restriction enzymes, Apal, Dral, Nrul and Pstl, showed that the desired transfor-
mants had been obtained.
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with a solution of 0.05 MTris-HCl (pH 8) for 3 minutes, and with 1.5 ng/m
of a lysozyne solution [containing 19 EP 0 215 126 B1 0.05 M Tri s-HC
(pH 8) and 25% sucrose] for 10 mnutes; then, at [err], treatnments were
conducted with a solution of 1 x SEROZPF®EBY NaC and 0. 015 M sodi um
citrate) for2 mnutes, and with a 1 x SSC solution con- 5 taining 200
[err]/mM cﬁramle)leimmwon(«bfd'rathmut es ; finally, at roomtenperature,
treatments were conducted with a 1 x SSC solution for 2 mnutes, and with
95% et Wand#) Culivalipn efithefteansfamaritiiwitietac) otaiped in Bxdmpletiép was repeat ed twi ce.
Thereafter, the 541 paper was dried. The dried 541 paper was imersed in a
25 :24 :1 ni Xiefeesiemma HiypredoYPmigtiabITiP asb hmhof the @M@Mﬂ}oweﬁtp‘"lﬂ'ﬂtoéﬂ-wm h
100 M Tr |raed|lmmfgrdw 25c0/mi or9 waiml efemplicliingCultiyationwegspagucted for 263 hgurpat 3%8Cat
room t enper alftfcutva Hived 4t 37°Cifqr t 4hours after adsitippel "WEYF&‘ f-Riogpladtosids forpake
tines Vﬁtrf“%l“g“’i“"ﬂ?“% solution for 3 minutes, then twice with a 95%

hanol i | dried. Th
o obe (| v\?s%‘%rttga'trt%a%eﬁ“s%“% g o neg&w%ét%e%' W th Toutine procedures
ggggrgb' eC“ Jyn ﬁp&nr w. rtss%a" Z@t hw@tﬁm.eettgde 1b&m.gfa%
H%OUI’ fh 28°C/

(1981)
preprehybr|d| zatlon u fer contal n| ng ) x NET [0.9 MNaCI ; 0.09 M

Tris-HA  (@)fdufivatibn ofmaﬁsfa%ﬁﬂw wp) ﬁbt&néaqﬁlﬁérn'arb § solution, 0.1% SDS and
0.1 nmg/ M of denatured DNA (calf thynus). Thereafter hybr|d| zation was

conducked OVeHetafdtémarits 5&Ecumrea olrright at 7 84d PRI O WfofclMfurd iddTadiddo 100 mi of M

f or mul at i Giediumeent@AY €:3% gREYsE,i05% Casdmbto Ia@arsr(ilnfcsﬂﬁ& % 010 ke of aniclih cduRtivatol
probe (| \Was cdiducted feravialhaiirs ars7al, Atdiaddition 6 s0QGmI 6f3p-ifudlhcriiR@EIE (NG Sthe\BURIR&AN

tw ce W t lwaa céntimeS s s®haurd ab@7°Ccont ai ni ng 0. 1% SDS) for 30 m nutes at room
tenperature, then washed at [err] for 1.5 mnutes. The washed 541 paper was
t hen 2@ Exbnele i RetayeryandPutification ol GHOSF PolypepfidedromiEdcalias separated from
positive clones and subjected to Southern blotting with the probe (IVWQ.
Hybri di zat(f)d¥ec®¥8d aut or adi ogr aphy were conduct ed under the same conditions
as described_above. Simlarly, Southern blotting was conducted wth the

probe guﬁ\) tEWUe%ﬁmeimf H?“ffﬁ’f"ﬁ‘ﬁﬂﬁ %Mﬁdé’r Exgmple ﬂb"’?"ﬂ é“bPG‘P" totkn following, ’°§‘Pl@%i”°‘
above, conduct ed f for 1 hour. After |eavin
'toto [err 1°° wa gb'%"m : o9l aplet BF Hapieuppapoeq s gk mmbdure of

t enper at u | theI reaction a In| t r%fvel | ul ose
filter ves., y pQQVfa ?’% %" RO ot
roomt‘iﬁper I’rérc@u ' i ,r%t apth ﬁ*heq

subj ect ed : a-'.ata m@ms a v tesorag r?%fm &Qf ﬁ
positive. ﬁ:oﬁc% &Fvbd%% h éh% e, at3 880 7

cl one had 59|-,0 ng%m thek u ase par rs containi ng t e portrons 0

probe (1W) and probe 30 ( ). The pBR322- derived plasm d contai ni ng th| s

| nsert pvag2yramRdtionHCS- 1. Exanpl e 9: Screening of [err] Phage Line Library
with pHCS-1 Derived DNA Probe Pl aque hybridization was conducted In
accordance wjtThe supernatestiobidinaf in Bowes subjerted tddalfiitatijnSniae bitregel A@YSH Eolur@b(4.6 LB x ( 1
977)]. The psiCn.1Lishjteta flavdrateref &« SOmplte wBh QWAEM Triseld@ dufen{pH!V.45aerBaing I SECNAH  t 0
obt ai n a DNAarfdroel]¥imeern20 (Nakai ig@ekulfle. LWHi s DNA fragnent was radi ol abel | ed by
ni ck t wans| aThedractions wijehshdwadrotivity uren analysis iz the methed| of GSA assry () (described qgrligsin
filter (S & Wisspesificatipn) wers selpctednnd panoentrated ta g yelurpg o 6- A M Withap "Wefc!rratj?ﬂ gpparatus,
transfer thePMi& Bnto the filter. After denaturing the p eDNAwrth

0.5 M NaoH, fiheet qq°f"§f‘ ptiofzwere g4 H{ohthe 9’5‘% Uﬂbhpéa ‘?"9'"9:
treat ment vm Teogiepehfond, %ﬂﬂf‘“ﬁ o d‘g%}n S
with 0% M a"° s °‘ 8§’° ?

treat ment wi ﬁgﬁ'ﬁ) sfsfibipypey %T DTA
BRI < ol i Hhitst Loy
' oPJuﬁx E&E‘@@ tadidntatda’- 86% %ﬂﬁﬁ&dﬂtm a&sﬁﬁ& pe‘?fo%n-

overni t at r%n-p

Denhardt' s s cH iquidEhromatographic apparams of Hitachi, Ltd.) and Hitachl Model 63841 (detector of Hitachi, Ltd.)
being used, the adsorptions at 220 nm and 280 nm were measured simultaneously. After eluting, a 10-p!
aliquot of each fraction was diluted 100-fold and the dilutions were screened for active fractions by the
method of CSA assay (b). Activity was observed in the peaks that were eluted at 40% n-propanol. These
peaks were combined and rechromatographed under the same conditions as used above and the fractions
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mM phosphate buffer, 50% formam de, 0.25 ng/m of denatured DNA (sal non
sperm DNA) and 0. 1% SDS. 45 Thereafter, hybridizati on was conducted at
[err] for 20 hours in a hybridizati ogp ppifsfie§pfgontaining 4 x [err] cpm m of
pHCS- 1 probe that had been radl ol abel l ed by nick translation. This
hybri di zati on buff

St ure o S 0
m phossrat o );3: %:gp P i inos o age aﬂ%l(wgﬁ‘é,""%%'a%naés??%#weﬁ
nitrocel I uI ose aln;n

fou
o'%‘ﬁ o sgfﬁiﬁgwsg @EL@& A j’h 4 ﬁ@“’“”’m o1
A o e AR

SDS at room 50y ggag@gva ,,ﬁ,(,g R
0.1% SDS at [ erﬂlow ﬁﬁ%féhﬂﬁ%h)ﬁdtiﬁ@ﬁaq%@ou%@&ﬁoﬁﬁf 0M% th e\ﬁc inﬁ@@m-propanol
tenperat ure. DEHdOAlril REctios watiAKEMRINQEEABRYEINES, FRACAONPRiAHEde¥the CRemidals). TéHrdc,
five posidive gn®W&s ceced for (AR} CORasHebdAbE aBOV@ and IR adtiveTRCtioROWSraleBsEred. They were
“full-length" mifdfpuinée onBramied-Bordapak Sisladidmi4®ineok 300h), ARIHENSIR pdak whdvecovered
di deoxy net hodaranwdedeltiiedauc! eoti de sequence shown in Fig. 3(A) was

i dentified. ThTie pdibiisa\attaired wao tidatedfwith Renefoaptpdthave ahd subjenteld jocS DSablybaylqnibfegel
[ Sober on et (#8.9%) el8etraghorésisi(15mV, § fours)./por( stalrOvith CogmasdinBile; hi¥lesited @ CSHpdypertde
pl asm d whi chuldbritientitind apa sipgle kand.on a | arge scale. This plasnmd is naned
pBR&4. Exanpl e 10: Screeni n e Phage Line library with pBR&- Deri ved
DNA Probe ar®rappeif: Assagpf ®CaE 6@"&73‘1)\( Bl zati on was perforrred in accordance
with the nmethod of Benton and Davis ((Ssee Sci ence, EP0215126B1 i bi d, }
enpl oyed in ExHIRSSE sgmpinohigined itfapmplp b3 wasrgspayed in Sef’@a@? wiixtbe ppthed.of CSF agsa(a
phage pl &yudletribrseatjeriytis sprstication. e requlsare ehowe Rdabitkges onto the filter.
After denaturing the phage DNA with 0.5 M NaOH the filer was 5 treated
by the follow ng procedures: treat nentTgih ;0. 1 MNaOH and 1.5 M NaCl for
20 seconds; then two treatnents with 0¢ is HCl (pH 7.5) and 1.5 M NaCl
for 20 s onds; finally, treatment with 13Q; &0 igtrate,
13 mM [ergf] and 1 nmM EDTA (pH 7.2) for 20 econ %Eé ?\éyﬂs;&%ﬁﬂﬂﬁ
subsequent | y p¥eer—anrd—heated—at—-er+—igr Q—-h-ea-r-s—-t-e—l-lmb-l-l-l-z-e—-t-he DNA.
Two sheets of| Pheified Hhungre G-O8Fe (pﬂemled i n the maMBer descri bed apove
and subj ect ed[TOo_screemnt n WrTh _tne pl:ﬂ-((;q gertved DNAprobe and the pf obe
0 -(LC)aaScrbﬁFna“N’g: iﬁ@ﬂe&g rived DNA probe gBs carried out py the
fol I owi ng procZ3aPBLe Ihe hpre4 wad ﬁr‘e% dd_with EcoRl_to obtain a DNA
fragment of cpgylRQ0 bp. This DNA fragrrentvvas radl ol abgl | ed by nick
transl ation i accordance with routine nrdcedures (ne of the two
nitrocel lul ose filters was subjected to pre- hybridization overnight at 42C
In a prePybridizat] on buffer containing 5 x SSC, 5 x Denhardt's sol ution,

50 nM 15 ~ prEepnsl% Aniromsid Angis (F\iBani de, 0.25 mg/m of denatured DNA

(sal mon sper % 0/ SDS.. There- after, the filter was subjected to
hybri di zat i dﬁ]ABNA se‘??FT'"?S‘f} OFPREN s 1n a hybr| di zati on buffer containing

the radigj abe' é:gw &g,g,%dén m&ees- wd%f%méh negoﬁgﬁ e
hybri di z&
e phosphat qm%u igheiila 5,:59 i qnmﬁw)f" g e b was

fate and O. uridbr thEYOIRiAG B6h (sal mon sper m DNA) . The hybri di zed
nitrocell uI ose(|)fsiN ﬂ@rﬂmzd/\ﬁﬁhﬂdv&(iumf or 20 mnutes with 2 x SSC cont ai ni ng
0. 1% SDSeat 1 o Nahgienésulfoniz, ackd RE012% 4(2-aihindethilhlidels, ¥10td) 2@ hdurs; 48%6lrs, TRthaurs,iimg
0.1% SDS at [ evdegum and finally for 10 mnutes with 0.1 x SSC at room

t enper at ur e. Defiedainplewasxiisseluedan axsblutig (A6 Imj) comainiig40% neppapennt arel®, 1%8dfucwadeticacid.
wi th the pr qliquofslsash waighing rimil eerecitiéd ity atdnorfiteioéroass aug. pltep additian ofdhe ryggents listed in
ot her fi |t er ier () thé cantaingsns iwere sealesiin vaduum, follovdd Ry Bdmlysiy efithe aan o 1% SDS at
[err] foso 2 hoEach of g aives shownipFahiei? wastheaverageof fourTorseurerpnis; 24 hounvplusfgr (')Ft‘ﬂf242
hours In a <i@laod T2dauryevesidr (), P_)GTfelﬁ"ﬁﬂl'EP"te'Is %TM&P&S-M%\W«%W TP warpcaipyated
[err]/m of bythefallewirametivas (sessTampakulcsaaki{Frytgiy Chemiplry) ity SaurselpBigeherical Experiments,

subsequent | OBGH@ER!‘PPGhJ'OXfern ht at [err]In a hybrid 0
cgnt a?gl ng %Fhe F%I'd'hhelsa'by{zpﬁfl Nﬁbg’e(“&'@e T%“[’@%r"f&'ﬂh‘?%l JE?R\"@'“'“SM(“)WS
hybri di z& i on ﬁigzr séaqltan\ﬁe the gﬁonrvmzfaf%)%ag tfsseg x NET, 1x

— For Trp, the average of 24, 48 and 72 hour values for (ii) was used.
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Denhardt's solution and 100 [err]/m of denatured DNA (sal non sperm DNA).
The hybridi zed nitrocellul ose filter was washed three tines (20 m nutes

each) with 6 x SSC containing 0.1% SDS at

roomtenperature,

then so washed

with 6 x SSC containing 0.1% SDS atEP[®&31pP26BY 2 ninutes. The filter was

dried and detection was conducted by autoradi ography.
cl ones which were positive to both probes were sel ected
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descri bed above,
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nucl eotéde sequence by the d(xeiny KeEdAhalysiid
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(2) Analysis of N-terminal amino acids

The sample was subjected to Edman decomposition with a gas-phase sequencer (Applied Blosystems)

and the PTH amino acid obtained was analyzed by routine procedures with a high performance liquid

chromatographic apparatus (Beckman Instruments) and Ultrasphere-ODS column (Beckman Instruments).
After the column (5 um ; 4.6 mm? x 250 mm) was equilibrated with a starting buffer [an aqueous solution con-
taining 15 mM sodium acetate buffer (pH 4.5) and 40% acetonitrile], the sample (as dissolved in 20 ul of the
starting buffer) was injected and separation was achieved by isocratic elution with the starting buffer. During

85

these operations, the flow rate was held at 1.4 ml/min and the column temperature at 40°C. Detection of the

PTH amino acid was accomplished using the absorptions in the ultraviclet range at 269 nm and 320 nm. Stan-
dard samples (each weighing 2 nmol) of PTH amino acid (Sigma) had been separated on the same line to deter-
mine thelr retention times, which were compared with those of the sample for the purpose of identification of
the N-terminal amino acids. As a result, PTH-methionine and PTH-threonine were detected.
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mM Tris--HCl, 6.6 nM[err], 10 nM DIT, and 1 mM ATP). After addition of 175
units of T4 DNA |igase, the solution was held overnight at [err] to obtain
a reconbi nant vector (Fig. 6). 20 (gpofsRghermation Using 20 [err] of a
reaction solution containing the reconbinant vector prepared in (iv), E

T Nani a1 o s 18 phb R ofk. Binerinpodf Vel VoliRed Frreertiih] o< d vs

separ at ed, frmsﬁlﬂé%min%lek&dn{&nfn§§éd§o§ant col ony cul ture of the transformants

and treated ri c n enzynmes, BanH , Accll and Apal to confirm

that the transigyigiBiuvesWFERmpIES1 With F‘egﬁm e?&?ﬁhatﬁ%%bﬁ refaredit Exdiplé @'which ol
E. coi |l RecagiddimtoNXShdwain Figh YR lsediflin ExanipRi19]wiB iepREbd bl b BRVA prepared in Example
pr onot er - Confoaihigh BehtaldRE the ENAhown i Fig GRS IS id Ehanipie 13 the FeaSiETRIamE BitaivedWerdverified
Vect or prepadsatie desiredohusiiFlg. @y m crograns of a PL pronoter-containing vector

pPL-1 anbda (Pharnmacia) was treated overnight 35 at [err] with 50 units of
a restricti qe) usmgyoprobaei-tontaining (dtof err] of a reaction solution [10 nM
Tris-HCl (pH 7.6), 7 mMJ[err], 100 mM NaCl, and 10 mM DTT]. By subjecting
t he reacti on sOherrgcedurgsf ELdmplyde wew repenatediisingicPNA (H¥8E) and the trrslermat® opleined weré
an appr oxX§ nevetfieq asithg gesiredappedig- thd about 11 [err] of an approxi nmately
1.2-kb fragnent were recovered. The 4-kb fragnentwas di ssolved In 100
[err]-of a 'I‘@WF%P“(“P’S?“P”P’E'"%WE)Sltlon see above) and dephosphory- 4o

R e

di ssol ve&ol ecgr"Pis buffer (10 MV Tris-HCl, 10 mM[err], 6 mM KCl,

and 1 nmM DTT, th 20 units of a restriction enzyne
Mool | (New I%gﬂga—n'dﬁgy%flg%gp‘%w[}tevrsﬁ By 4% pol yacryl ami de gel
el ectrophor esi $ne 18 Bijecids o taRdtdnnard otaifsd W Exa 9'1“&%%91&?&&% (ttePmetid Webbdeddn1 d
ADOU 45 5 1. Sl 14, FRoin RSP0 B, chF6ald, GICSR GEFRpideS Fere FoboVeld and\RFfbdlog 4 ViaikeA .
(11) Prepar afesdibedls Exaiiple8lviith teirdabiethat Glr&hELES bﬂs&wémtamea A9 M BinpRBERIIC €S
of synthetic | Titkedlobtaindd CEFAAAR Whé Asbhyel by B thethbd-dk ESF 2btvin déal () dekehBeeariyas €
phosphor y| atteislspeifbaonEilirésditse dhowd inTabld 1 Exanpl e 11, so as to prepare a
synthetic SID linker. (iii) Preparation of expression vector 55 One
tenth of sm m crogram of the ca. 4-kb fragnent, 0.05 [err] each of the
BanHl - Mool | fragnment having the OLPL rﬁgg&—:&nd t he Mool | - BanH fragrrent
having the [e&rr] region [the three Tragnents beln nd
0.1 Jerr] of {the anneal ed synthetic S/D Ii ‘g?a’bfég% %géggf %B} .
subjected to jteaction avernight at [err] Iin 40 [ery | rpar Lon sallution
(66 mM T s- HCpur §¢ fed™ dnfiiri lo-ck® noD&d) jand 1 nM ATRB I n the presenge of
175 units of H%%Wﬁ%ﬁ%a of
t he reacti on [s66Ht samplw obtedaexh inr ansf orjm E. col i Styizai n N99C [err]
( Phar maci a) Examplel 9 um chl ori dd5@r Bgkdure (see Ml'ecul ar C oni ng,
Ibid.) 2 P-U 215 126 BL Tne transtornants were cartaread and thne
plasm d Was rpB38ked fromthe culture of lthelranpicill®n-resistant
col onies. Treatment of the plasmd Wth restriction enzymes, ECOR , BanH
and Snmal, showed that it was the 5 I ntended plasm d. Two m crograns of
this plasm Exdimse seaeiiRAcIAMIysh (V8Ef ri ction enzynme Cal (New Engl and
Bi ol abs) ¢at Terr] for 2 hours in 20 [err] of a buffer (10 MM Tris-HCI, 6 nM
[err] and 5Q1)mnbipésdf pmind Aaid e@mpdstbn t he enzyne was i nactivated by heating at
[err] for 10 m nutes.

The amino acid composition of the CSF sample purified in Example 19 was analyzed by the method des-

cribed in 1) in Example 17. The results are shown in Table 4.

e

&5



One mcroliter of the reaction solution was reacted overnight at [[err]
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(2) Analysis of N-terminal arino acids

The sample was subjected to analysis of the N-terminal amino acids in accordance with the method des-~

cribed In 2) in Example 17. As a result, PTH-methionine and PTH-threonine were detected.

Example 21 : Preparation of pHGA410 Vector (for Use with Animal Cells, +VSE Line)

The EcoRl fragment prepared in Example 9 which had the cDNA shown in Fig. 3(A) was freated with a

restriction enzyme, Dral, at 37°C for 2 hours, followed by treatment with the Klenow fragment of DNA polymer-

ase | (Takara Shuzo Co., Ltd.) to create blunt ends. One microgram of Bglll linker (8mer, Takara Shuzo Co.,
Ltd.) was phosphorylated with ATP and joined ta about 1 pg of the separately obtained mixture of DNA frag-
ments. The joined fragments were treated with a restriction enzyme, Bglil, and subjected to agarose gel
electrophoresis. Subsequently, only the largest DNA fragment was recovered.

This DNA fragment was equivalent to about 710 base pairs containing a human G-CSF polypeptide coding



Exanple 14: Cultivation of Transformants 5 (1) Cultivation of the
transformants (with tac) obtained in Exanple 11 The transformants were
cul tured overnight at [err], and 1 mMgpfashgsgy! ture was added to 100 m  of

a Luria nedium conta| ni ng 25 [err]/m or 50 [err]of anplicillin.
Cultivation nﬁ 1 150 .. The cultivatio
continued at \:?fﬁa %y b [ u Scl USA, 81, 5086(1984)]wastreated

.‘?

oo o e gﬁl\gﬁ; 5 a«ﬁa 15222 %8‘ *p%@ﬂifﬁi*"aﬂ"f‘ﬂs
The tranSfor@ﬁHﬁ ih@teufdf' 46re Neefhgl' ] t:oﬂfoﬂ lok}g "'& 9? e

was added t Ojichééh ofigin SFpBR32R Hiid thb 322% eHmaEQH é%'g@ﬂeQﬂn iﬁ'nr ing
anpi ci I'1'in.  GCéhnbdtedbowsbirealor tHeroHotet 6rthel V40 ned hours at err

cul tivati@n was continued for 2 - 4 hours at Ferr] (3) Cultlvatlon of t he
t ransf or mant Exdmplel2d : Comdkudtdi o Regomhbindht FackIPVEE) e Uth in Transfomfatidn/cROBF G&NgBINT S
were cultured overnight at [err], and 1 m of the culture was added to 100
m of M ned(1iCoretntian of pHEALI0 96 gl ucose, 0. 5% Casami no acids (Difco) and 25
or 50 [err]/m of anpicillin. Cultivation was conducted for 4 - 6 hours at
[err]. Aftser aduetty vigrogamsef tiieglashid pHGM10 FFid. §2) pleparetdiobxanply 21 wasaliskdived Inigaction

t he cul ti vat seitiomermpesadiof FlmM TrisHCIAPH 7.8), Kow MaCli 1§0mM NaCl2 b mM2aaerpdptostbanol and
Recovery and9%Piif pevine serim glubspin (BSESK restsiclipn enryinelEcoRi 619)- 15 unite | Takgra Phuze Eo.idd.ywas
The three sp® %gndd!'e reve&wswwrm §E'éeﬂ $fercabpuy 3Qmiawies ta cause pastiabdigestignenith EepRl.o
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three cycl esqsgivelefeez! Ng/ aW| ng, owed sonication

lysate was Ce”%bfn!éﬁd@ﬁnﬁ@ftﬁﬂ?&o%bék&ﬂlﬁf sasla.ssm%&aﬁsmsﬂa%s&mn bohipaded
was treated usisomnvBTAYLHEN M 706) 10 riky RIBCIS 1O MM AT andl§ i AMBE Attdr ® by loN¥thdill tinker (Takare
concent r at i 0ShusBiSo.HLtdV) £ A00 Ghits 6f TADNANGRE Orakdle Shizé Cb.OWEPwedy added) rdaktior /s baed
at 30, 00Gor poat bwernidht 4t4tC.s, and recovery of the supernatant. 40 (2)

Purification (iSubsétnentyipbmentzmnith pizhel iambaiher andlpreciptiatios with etiahel dede@orgiatted. The pre-
filtrati on oslpitale wek tiesviyed in/30 ABof asolitionmontpésed of € mt Tris-BEI (BHT.5)] 7 mMHEICLatd 60 mM
fl ow rate of NaGl, andihe splutivnwaainpubal@d @ 37°R1f6T 8 haswstiiGhe fseseiiceiof 10phits 6f Hindiik Sfter mitreatmegnt
0.15 M Nad withdl«@NS ligesithenasuting DNA kas uskd tpdtansia@ E. cdlistair) D@y the rubldiimechloride pro-
fract i ons® whtadvre (e Me'eculae €lpring: ibidy Frem ampjeliinepistant (Ampr) eolenies ke tahsfampnts, ceflg yere
(b) (descri b%ﬁf"@é Whiphparpored aplas myg@w weg ide 'l"S?ﬁjl A410;xpent thatHindlfLwas inserted &t the
concent r at ed=$°5 $te\18P BePtaied plgsmig wan nafed RHGA41Q,¢H) (Figr 19+ 1 at i on appar at us,

M 10 (A t g T dded |
(of 'the g ad) SHPRisn e ves s mae vegsgmf@ ﬁ'nS”STﬁ’Eiﬁ kasel Co., Ltd.)
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preci pi t gk e. wabRBndubtedbai Hidr abbas2 RASQE 1aeelin@ie presbiieb biltn entlc? DAR pél

sem prepar at @aRardSha£tCo., LA, s8 aSto crette BIAtSnd8OWIRIENt bbigéubjactet tbbﬁn reR6Mely by a?JsSEel
W th an aguedittrophoresis, iti@ reatidt saiutidnl s fimmedRpR Mbjedicias prakisidtioh with dthiiol. The resulting
| uor oacet i c BMA fehgménitavas BéateaiwitthEihdil @id § wgUod o SlinglileSallifragehenti (&) 2.7 Rb) vt Asdovdred by 1%
sol ution of 4yarb8édeleldclrophpresic éta sep=ate lepbdbplasmid pdBRViL laving algpvine gapiligeandris (BPV)ifthia
| i near densi rigsmisrved iobtaineddly citesy of DRHowgyt and 4 desaribed invBaiek, NG 8Byrie0J.CHE iddwley, P.M.,
perform anckyod. NetlyAchdcSei.A18ds 18T WHA1S (198D twastreatedyfith Hindd @hd Pvulltag dgscribad|by Nagata
Hi t achi MbdedtalgiBgunaga Sokavaand Naggia, Pepe. Mats Acad) §aij, USAREL, §R36'§%9@d198ﬂ)h& obtain an 8.4-kb
adsor pt i ons RNA TEamentihisSef-kb BiNAKRgroRat and theaeraraialy chfainad l"lﬂﬁ'ﬂ@ﬂ'é'i"% fragmegt (ca. 2.7 kb)
eluting, a 149 ligateg byTy jSMlga%f The Jigation preduct s “W&§° Eﬁ"Ffﬂ'?'hE caltptyaip OHEbYhe rublgium

i i 5 \\ehion be C d. golonies harboring a plasmid having the
dilution$ pH%A%O—deriﬁg% F ﬁ Twpgzéseulf:gtegﬂ &g,d@ asmid was named pTN-G4 (Fig. 13).

Example 23 : Transformation of Cl27 Cells and G-CSF Expression Therein (+VSE)

Before it was used to transform mouse CI27 cells, the pTN-G4 obtained in Example 22 was treated with a
29



met hod of CSA assay (b). Activity was observed in the peaks that were
eluted at 40% n-propanol. These peaks were conbi ned and rechronmat ogr aphed
under the sane conditions as used atég %?%&d the fractions 24 EP 0 215
126 B1 were checked fortheiractivty ;/9 8Bt hod (b). Again, activity was
found In the peaksfor40% n-propanol. These active peaks were collected
(four fractPytpion-enzyms, Baraii]JTwWents eicsogrhnis@lithe Biasmid pTNCG4 was diBbalvel inctoR @i ofl & reaction
powder was $lutand!0reM Tris-HCH (i 8.0 7/mM Mg Clz f00:n]diNastl.2 ns\b2-mercaptoetiandDariti®,01% BSA] and
trifl uorfoadtee W:i’t?%"%?ftﬁamﬁ Aefarrodmzn G- Wn@ﬂoweémmnb@dtmoheoﬂ anhether, and
subj ect ed tR5® Pance li UI d chromat og raag11 on TSK- GB000SW col um
(7.5 nm x 6% ° g ﬁﬁ? ‘3919%[9? Libereo'sypinimg! essepiiahmediumeptainiog 1 0%bovinedetal gerum d
at a flow rt l;§°8 e ki1 ‘79,‘??"}‘1“% pﬁm"& 5 CIoc) Weyg &ransfnmad Wik 10 pg. @erpigte, of the separately

trifluorpa ngﬁ% hglﬁ)a}’é’ ﬁ%’f’ay"%?n'ﬁ &Gvelﬁs’ﬁ‘l'"“f‘? d&{cﬁesﬁsidmeyh
taken with a ,; ﬁ% | s). e
frac- 10 weeﬁ 'A%L? 1We c fe d n }E'esh plates an ﬁf’; t'l?é'aad N (?é:h Iiuma
active f ra%lhiﬂﬂ%sé@ﬁtf Zﬁté rgi 10 e\lfs{ I er?xs so'a osele g%

[ er r] - Bond3psietor: ewﬁbn t & elof he ce s’ed

and fregge- rdnm@elusmﬁa R Hothdl <8 Ro BIGI NE
2- mer capt oet hanol and subj ected to SDS- pol yacryl am de gel (15 0%

el ect r ophormémgle 24:Exprssiol of QBES in-CHAGYils §V§E ning with Coonmassie Blue, the
desired G CSF polypeptide 15 could be | dent ified as a single band. Exanple
16: Assay qf) OondGuttiof6tpHEG K +VSE) The CSF sanpl e obtained in Exanple 15
was assayed in accordance with the method of CSF assay (a) 20 described
earlier in thTeenymégeghineat theplasmid#GAR Hlbblafedi Exdniple\¥#] wadldiskalddan 700 wlch B hedctibn 25
Human neut rsoipfanicordaining 1Orme SrischiG) (pdi #.5),S7 i Mol AES mi N, 0.2 FANESTACEIF mM 2feragh-
73 30 tegtiana and .09 %dABAaReselibn was carried out overnight at 37°C in the present of 20 units of & fbstriction
Exanpl e 15 enzyme Sall (Takara Shuzo C(:5Ud.mggllo®@yl¢reatmems with phenol and ether and precipitation with

0 35 ExéanIBE!‘aT'P Ami no Acid Anal SI s (+VSE) (1) Analysis of amno acid

conposi t i on, 4B precipitate of DN&was disgaived i 111014} 97 & deaction Bstution bampoed e i TscHG)BauM by
routine pr u‘roé'éM DEF\G“‘! h@Maﬂ?FMd - §CTR ABTR. ang dTTR) iandfeagtine wan cared putgb14eG on
of the hyd %&kﬂ”“d’ﬁ’b"ﬂﬂ“&(ﬂ%‘ ry §huzo Gp.¢ litd.Jan
aut o- Irand h?’ |p’°8'8'5'“ W‘?‘&ﬁ"g'xf'nlé;) ga%ﬂy;hefer ﬁ@*ﬂ ts are
shown in T PR wasies :
(1) 6 N HCIQHL i 50h r ac o solui"ﬁ | a f&( H7 )0 %?g” d-|.16

+ 0.2% 3- (49 ‘t%yﬁé

vacuum The osama ﬁﬂ%ﬁa b l nlﬁol Shu O#LB Cﬁ: iﬂ (z{?anll ;‘fc ‘:::
n- pr 0pa§b0| i% nJ:e/Qv hrlb @‘% |Ezd ug ofa
wer e dried pNatsa aendambmﬁ&mﬁﬁbn&ﬁ&a@@&ver@ﬁ % e reagent

e

listed I'n (1)1 lbtaémlu PADRESYpA AR TS, \WRES, oA {élol \ _i}‘i %1 (% Xd

hydr ol ysi s with EéoREand @eyheshsrylate@by reatmeltavithia biictebid akan H’B§ph eaﬂ S

t he aver ag@o pf of ppUD26SEHS aide20RAitsf ORI Wéth! hddéd tolteredcBidn soiutio n

hour val wes niMMgQl, 100,mMNaGHTtmN B-aistcftoetiand! @imi 05019F BEA] and Téction Wa&.a@](ﬁ outNPﬁr’c Mal

lie and Tr (0 heurss Sulzbquehtyl £ dnits of BAP was added to the reaction solution, and reaction was canried out at
68°C for 30 minutes. Following treatment with phenol, the EcoRI fragment of pAdD26SVpA was recovered by
electrophoresis in a yleld of approximately 5 pg.

The fragment of about 2.7 kb in length and the pAdD26SVpA, each weighing 0.5 ng, were annealed. The

45  resulting plasmid was used to fransform E. coli strain DHI by the rubidium chioride procedure, and the colonies
harboring the plasmid of pHGG4-dhfr were selected. The obtained plasmid was named pHGG4-dhfr (Fig. 14a).

The aiternative procedure was as follows : the plasmid pHGG4 was treated with Sall and partially digested
with EcoRlI without any EcoRl linker being attached. A DNA fragment of about 2.7 kb in length was recovered
and treated with the Rlenow fragment of E. coli DNA polymerase to create blunt ends. An EcoRI fragmenthaving

s0  bluntends was prepared from pAdD26SVpA as described above. This EcoRI fragment and the separately prep-
ared fragment (ca. 2.7 kb) were treated with T, DNA ligase to prepare pHGG4-dhfr.

The pHGA410 (H) prepared in Example 22 was treated with restriction enzymes, Hindlll and Sall, as des-
cribed in 2) in Example 22, and the Hindill-Sall fragment was joined to the blunt-ended EcoRI fragment of
pAdD26SVpA described above. This method could also be employed to prepare pHGG4-dhfr (Fig. 14b).

55
(2) Transformation and expression

CHO cells (dhfr- strain ; courtesy of Dr. L. Chasin of Columbia University) were cultivated for growth in al-
pha-minimal essential medium containing 10% calf serum («-MEN supplemented with adenosine,
deoxyadenosine and thymidine) in plates (9 cm@, Nung). The cultured cells were transformed by the calcium
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by the follow ng nmethods (see "Tanpaku Kagaku (Protein Chem stry) |[I" A

Course in Biochem cal Experinents, Tokyo Kagaku Dohjin): - For Thr, Ser,

1/2 Cys and Met, the tinme-dependent gg@idsliesg{ the 24, 48 and 72 hour

val ues for (ii) was 55 extrapol at ed by zero hours. - For Val and lie,

the 72 hour & the average of 24 48 and
ria

@é ag pr ger SI #,725( a) in
Zim“ﬁsz;?g o ;ffgn “#é

CaCil,. Aﬁer the solution for 3- minutemoo of 2 x HBS (50 mM Hepes, 280&7-%;‘:

8 5 15 and 1.5 mM phosphate buffer) was a Htiotk cooling on ice, the solution was

7.3 Ay 1 ml of the culture of CHO cells, transferred onto p?ate% b@tad for 9 hours in a CO, incubator.

10.7 1/2 Cys Following washing, addition of 20% glycerol- coataﬁuing 5Bs (Tris-buffered saline), and re-washing, a non-
Val 10  selective medium (the a-MEN medium describe® alddvé except that it was supplemented with nucleotides) was
2.0 Ile added. After 2-day incubation, a 10-fold dilution 4f tRe éliturk @ds transferred onto a selective medium (not
18. 3 Tyr supplemented with nucleotides). The cultivation whs dontifued, with the medium being replaced by a fresh
Phe selective medium every 2 days, and the res8ltidg fhet @ere selected and transferred onto fresh platas, where
2.3 H s the cells grew in the presence of 0.02 pM methotreRatg (MX), followed by cloning through growth in the pre-
Trp 15  sence of 0.1 pM MTX, 1.1 Arg

2.9 45 (2) Analhedregsfermatiqntal Ghionesiis may sleo he iageomilisheds bynesitransigemation it eHEE4 Eud
Edman deconmp8dRa6Eynd [sgerSeahi! of als ProrNpd. Avady Seln Ugh QQME‘Hféﬂ (1883k y stens) 50

and the PTH anf feecmiinapt vamréfraheéloweaﬁw @EF’ 'B@‘ “Fﬁﬁ fmay algq herjised
hi gh per f or fhiRegom EP"?:I‘?FG?‘PHH’ g%? @E‘G‘F(TP&HD?§¥ PA WeRires

withd
u h&r e FELRY tgv
A E;r ?Z Pr] ri ,é%:?e é:t? n vecto d%re adenov d:n er- {’Q‘Eﬁg %W (:gequugouswere

sol uti on con- g Wﬁeig: % | um ace and 40%

\ fﬂﬁg in‘an appropriate amoﬁhon? 1] or%@ GG
375 ul of a TE solution, followed by a
; o

acetonitril ;gggg dIn 20[err] of the starting buffer)
was i nj egt g'?n'dé—%e ar %ﬁ)ggﬁvﬁ‘g&igi %ged by isocratic elution with the

starting buffefne staﬁQh 55cuu&rtt.e§re|z@rearsam A6 cells Wick Wat¥Vobtathdd iNBRanipRS 83 &ld 24
n/mn and Bty ite bORRAIG pH & 4With 1 Rlabetic adRE ARG blidRdn B anlelkfl TSkihe N R-HrEpaR6)
was acconpl itwheditiniirétipititd RastBrficvedby cOmtudation. THR sipehiatii wak pdeséRREEbhah opth Boléhin
and 320 nm (f8tx@emt) filled with a C8 reverse-phase carrier (Yamamura Kagaku K.K.} and elution was conducted with

30  50% n-propanol. The elute was diluted two-fold with water and subjected to reverse-phase high performance
liquid chramatography on YMC-C8 column (Yamamura Kagaku K.K.), followed by elution with n-propanol (30
- 60% linear density gradient) containing 0.1% TFA. The fractions which were eluted at n-propanol concen-
trations of about 40% were recovered, freeze-drled and dissolved in 0.1 M glycine buffer (pH 9). As a resuilt of
these pracedures, the human G-CSF In the Ci27 and CHO cells was concentrated about 20-fold.

85 As controls, cells were transformed with human G-CSF cDNA-free plasmids and the supernatants of their
cultures were concentrated in accordance with the procedures described above. The human G-CSF activities
of the samples were assayed by the method of human G-CSF activity assay (a) described earlier in this speci-
fication. If the efficiency of expression Is adequately high, the supematants of cultures may be directly assayed
without being concentrated. The results are summarized in Table 5, wherein the data are based on concentrated

40  samples.
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dard sanpl es (each weighing 2 nnol) of PTH amino acid (Signm) had been

separated on the sane line to deter-

conpared with those
N-term nal am no aci
detected. 26
Reconbi nant Vect or

pr onot er - cont ai ni ng

(

m ne their

of the sanple for the
ds. As a resuF?‘,’ZWFEPrg

-VSE) and Transformation 5
vect or The proc

ur pose of

retention tines,

(1) Using tac

%qbr!gssof Exanpl e 11 were repeated

. whi ch were
w : | dentification of the

i oni ne and PTH-t hr eoni ne were
EP 0 215 126 Bl Exanple 18: Construction of E. coil

excepts that the "pBR& prepared In a i [ DNA
_ _ E ch, .con- tained the c
shown in Fig. 3(A)" [see 8EP?¥ ‘?é] %%ﬁﬁésﬁix%’s‘“ﬁéfm aced by the "pBRV2
prepared I Exanple 10 whi ch contai ned the cDNA Ieutedonfife]: As in
E)rignpl Ie:_ 11, 9t he transformants obtained were veri ﬁ%%ﬁgmegﬁe degi red
e K 9 b o 2 i ng PL promoter: contai ni ng |verdslonike/Atanpdues of
_ {vVor—antr—tine rt t [
wer e t15 veri f Pexiified humdpsGredF ones(A0Fing) 10). (3)tr ﬁfs'f}sé' 'It“r:lioIL sToftained
pronoter-cqntai ni Ng VecLor The_pLrocedures or Exanpl e 13 Wer [
(CE:\IS (-1\1/)SE) E>6<md Ithe11)tcéﬂ§Ptr oenBht & "e;l%g'l i ed 22 20 the Se;iefggt gﬁegSI "
: : anpl e 19:; -ASSa Mgt - i
transf®rmants obt ai ni N EX ANy o) . VS) T rs gl;??bcen:j
In 25  Exgnple 14. Fraudtke 6fl 313 ek i ce Ji
: £y | 1Bg coli cgls, G CSF pol ypept]i des
\rNg;el {etC(r)]v rﬁd and plrtransdobmed heittetgandvedscrijoed in Exanple 15, jwith the
ul at{ human G CYeconceppeptedc2defold)t ai ned as a single band. |The so
obt ai ngd S_B.EMI e s _assayed bﬁ ttre—ethod—of ' (a)
described darlier in]|tGulducgeefff E{ ieAL1SThe resjults are shown in Fable 3
30 Table 3 fHuman neufr PEmED ;%sgwl oni es} di sh) 3@52 Purilfied
human G CSH (20 ng) oncentrate “fol CSE sanple obtaided in
(7)3EXEX3”}3| eflo Culture of 889 &&n1£0 Bl ank
angl e 2p: Am no /\(H&n%fdrm&asv_v{tt\ﬁﬁuﬁ (1) PWnalysisgg amno gcid
conposi tionf The am n¢ Gmmtentrpbedt20+Eald)t he CSF sanple purified i|n
Exanpl e 19 arraty? = i 117. Th
resul ts are|l shown |n}TRiEHitare ofO0CBG oglls . ©
transformed with pAGD26SVpA 0
0 (concentrated 20~fold)
dhfr
Culture of CHO cells
B transformed with pHGG4-dhfr 110
(concentrated 20-£fold)
35
Example 26 : Amino Acid Analysis and Sugar Analysis (+VSE)
40 (1) Analysis of amino acid composition
The crude CSF sample prepared in Example 25 was purified in accordance with the procedures described
in Example 2(iil). The purified CSF sample was hydrolyzed by routine procedures, and the protein portion of
the hydrolyzate was checked for its amino acld composition by a special method of amino acid analysis with
4 Hitachi 835 automatic amino acld analyzer (Hitachi, Ltd.) The results are shown in Table 6. Hydrolysis was con-
ducted under the following conditions :
(i) 6 N HCI, 110°C, 24 hours, in vacuum
(ii) 4 N methanesulfonic acid + 0.2% 3-(2-aminoethyl)indole, 110°C, 24 hours, 48 hours, 72 hours, in
vacuum,
50 The sample was dissolved in a solution (1.5 mi) containing 40% n-propanol and 0.1% triflucroacetic acld.
Aliquots each weighing 0.1 ml were dried with a dry nitrogen gas and, after addition of the reagents listed in
() or (ii), the containers were sealed in vacuum, followed by hydrolysis of the contents.
Each of the values shown in Table 6 was the average of four measurements, 24 hour value for (i) and 24,
48 and 72 hour values for (i), except that the contents of Thr, Ser, 1/2 Cys, Met, Val, lle and Trp were calculated
65 bythe following methods (see *Tampaku Kagaku (Profein Chemistry) i, A Course in Biochemical Experiments,
Tokyo Kagaku Dohjin) : .
— For Thr, Ser, 1/2 Cys and Met, the time-dependent profile of the 24, 48 and 72 hour values for (if) were
extrapolated for zero hours. :
— For Val and lle, the 72 hour value for (i) was used.

— For Trp, the average of 24, 48 and 72 hour values for (i) was used.
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EP0215126B1 Table 4 (Amino Acid Analysis Data) Am no acids
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h (sed.Big. 5). A vector

USA, 81, 5086 (1984)) was

subseauantly ephosphoryl at ed
D. ) The} vect or DNA
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orodige pHGA4L0 (Fig. 12). As
pronDtg of {SV40 early gene,
pbbi t feRr]-1gbin gene, the

3.4

2.3

2.8

1.1
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An internal standard (25 nmol of inasitol) was added to 200 ng of the purified CSF sample used in the

analysis of amino acid composition 1). After addition of a methanol solution (500 ui) containing 1.5 N HCI, reac-

tion was carried out at 90°C for 4 hours in a N purged, closed tube. After the tube was opened, silver carbonate
(Ag2CO;) was added to neutralize the caontents. Thereatter, 50 i of acetic anhydride was added and the tube
was shaken for an adequate period. Subsequently, the tube was left avernight in the dark at room temperature.
The upperlayer was put into a sample tube and dried with a nitrogen gas. Methancl was added to the precipitate

pol ypepti de codi ng 28 EPV@1215126 Bl portio
pdKCR [ Fukunaga et al ., Pro Natl Acad. Sci .
treated with a restrict ne BanHl , and
with an al kal i phosphathse (} kars 5 Shuzo Cp
obt ai negdewas joined to -bp cDNA fragmeng
DNA |igase (Takara Shuza CDL@ td.), so as to
shown In Fig. 12, this plasmd con- tained the
the replication origin pf S¢g@, part of the ra
rep-
% Phe
Lys
His
40
- Trp
Arg
45
{2) Sugar composition analysis
50
85

and the mixture was washed and lightly centrifuged. The upper layer was put inte the same sample tube and

dried. After addition of 50 pl of a TMS reagent (5:1:1 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 60 nmol each of galactose (Gat),
N-acetyl galactosamine (Gal NAg), sialic acid and any other appropriate reagents.

The samples thus prepared were subjected to gas chromatographic analysis under the following condi-
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lication origin of pBR322 and the pBR322-derived [err]-|actamse gene
(Amp), with the human G CSF gene being connected downstream of the pronoter
of the SvV40 early gene. 10 Exanple ;i C;&ggiructi on of Reconbi nant Vect or
(+VSE) for Use in Transformation ofF 8% I"'l's (1) Construction of pHGA410
(H 15 Twenty m crograns of the plasmd pHGAAl O (Fig. 12) prepared in
Exanpl e 21tiopgxs di ssol ved In a reaction solution conposed of 50 mM Tris-HCl
(pH 7.5), 7 mM MgCl 2, 100 mM NaCl, 7 mM 2- ner capt oet hanol and 0. 01% bovi ne
serum & utzangliongafenalysis \ estricti on enzyme, EcoRl (10 -15 units: Takara
Shuzo Co., Ltd.) was added and the reactl on solution was held at [err] for
about 30 ni Nl Cause I oRI Subsequent |y, the
DNA fragnment was subj ect ed@?{)rdtvao treat mg%tr}st,:\l\%&;t’h g 89 meshur 8 vy
phenor/chl oroform 20 one t3&&Svent with ether, and precipitation with

et hanol® The TeRpeiratgments (ﬂltemaﬂt@d \E&%md'li%mt‘éeg?bp&gt[ﬁ# of a sol ution

conposed of %@, rlg%sH err B48n of dATP,
dCTP, dGTP and ?I’i%tg ﬁ [pér 5191 t‘hé"lkéﬁbh’r&gﬁentloﬁ Eg/cm?
pol ynerase (Takara Shuzo Co., Ltd.) was ﬁcldanilyt he-sal gtk c,wﬁs Incubat ed

at [ergd for S2nsttivity Rro@dc e€NGS su sequent 0.8%
agar oseJ gel e,lrggtsr’o ho?e5| sd GQ[QEIEEPB 6 ?_')NA Prég‘ﬁﬁﬁ Sof about 5.8 kb In

| engt h was recoversd. *Five m'cpo r the recovered DNA fragnent was
re-di ssolved in 50 [err]ofaarr,eecm ﬁg/aﬁ?uti on conposed of 50 MM Tri s- HCl
(pH 7.6), 1osgﬁ(gh_gr FbeglQ ?VéDTT mM ATP. After 2 [err] of Hindill

| i nker 2 Takara Shuzo Co. ¥00 units of T4 DNA | i gase (Takara

Shuzo Co., Ltd.) weP& addeélﬂ-#eaﬁttba aaalgaisredaB@cﬂbléePVn-ﬂslé 1 at
[err]. Subseqaéabtysammat gRat g1 h atl on
wi th ethanol 4 gfecggdgﬁt ed. The&%?g-ggfgfét’% e waé gg@%‘?vﬁd tﬁer err] of
a solution corrp sed of FEpE. me(‘B}P‘?-S) 7 MM Jerr] and 60 mM Nad ,

and t hé& sol uti onwas | ncubat ed at[err]for3 hours in the presence of 10uni ts
of Hi ndl || . ARt &rastof the analysis, gafgciope. Nrceilqalpetepamine apdpialis acld were idgntifisd n tha £Shised
to transf CPRPIEOT thepreseatipvantionry by ¢ he rub| d| um chl oride pro- 35 cedure

(see Mol ecul ar C oni n | bi d From a lin-resistant [ERR] col onies of
the t ransf%ﬂ-’ﬁﬂ-ﬁ-&s '??é?‘*'@ %B'F‘% zs\éﬁ"@E@éH thcﬁ'?'"}?h?ﬁgﬁr\ﬁf'ﬁepl asm d whi ch was

s o R Ei% ﬁ tgegtr s
p 34% )ai?é Péka

At
(H thus mra'ms Ij@i f th ér HI ur of DPRAYrag-
posed gf g %yﬁﬁ%@rsww e atem% on°er,z° sgf bgee A B,
MM 2- mer ¢ adcRsiinbradlf SutibagleRyOdn kP Mg SR DRA fratient pgca,e fter 20 units of Sall

(Takara ShUZ@thﬂ\lA Fndnt)wa%’ﬁfuﬁal@rﬁ@% eutfh%aé’e%ﬁstdoﬁlﬁnlﬁﬁ M%QG-OQ@%!&#%EM@G&M at
[err] for goridaidesrig. BRA Létih pkCRIFRAINETAE: al\Plob. Nai ABkal Soh/UEADE1ESUSE (108 wastretkddn
et hanol , ivihestictsh éhaynie BaMiRI sHdCsuBsdquntly depHospHoRlated Wit an AlkéliQikephathse[(Pdkak | N
t he pr esermezmo,.t.tae) TRk et DRA cigdiiRd wadibinddW\hp P10YHFRDINA Ragmémtinaicprésiahta of TLDNA
Ltd.), SO ligssel(Takam 8hize Ch. Lith}, seasdksproddid pHEWR (Hie 1 5)AsshdyyndrCRig dS, this disbidicegdnedr y
by agar osehegabmatéretIV40 pivtygesmi e replivation edgirt of §¥i40s partef therabhikisgicbimgent, the eeplcation
subj ect ed arigin pf RBRB2A and the pRRId2tderived friaglainase Dhke (Amp'h With the hubien G-ERftgenmbeingeon-
treated wineptediiqwistreamafitie gropeterndf the BV4D adiywgfne.| - Sal | fragment (ca. 2.7 kb)
was reddvered bg 1% agar ose_gel el ectrophoresis. In a separate step. a
plasnid p s clien|SbRACAEbIRAALYSCIOBIEE) fof Hee it Bprpforpiiipg ost27 felit ni d was
obt ai ned \%/ courtesy of Dr. How ey and is described in Sarver, N, Sbyrne,
J.C. & Ho ﬁesr%'@wmat. . Acad. Sci., USA 79, 7147- 7151 (1982)] was

treat ed W t h d| | | and sm' (ﬁel_sc ta'ee(élgb;mﬁ% at%;@%fé’%&% pfgg
tsgkgg?al n ﬁ%@"ﬁm”k gs pﬁ??'"i?aim‘ﬂﬂa nt and the %

separ at el yaset"%qlt’m QQiJnr&%k&n%JoFﬁWt (ca. 2 7 kb) were ligated by

T4DNAI| t|on uct was used to transformE. coli strain

DH byE} he 1k E&&C deéwstrtas 2\ Moo Yo Were rhpRRie A

ibid Cldlebt £ Ii@th'b@rﬁtg %fa g%\e vghaé’-bggcﬁrﬁ@Thls plasmid was named pTN-V2
(Fig. 16).
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pHGA410O derived G CSF cDNA were selected. This plasm d was nanmed pTN-4
(Fig. 13). Exanple 23: Transformation of Cl27 Cells and G CSF Expression
Therein (+VSE) Before it was used to gp@gpghsymy nouse Cl27 cells, the pTNG4
obtained in Exanple 22 was treated with a 29 EP0215126B1 restriction

enzyne, BarrH. T ty m.cr th 1 d pT di ssol ved in 100
[eﬁr/] of a reaae"%’-)ry\% )shar's'f?r g‘% a}[%ﬁr)r(tﬁ" Goé%séyf’ﬁﬁ?@%?m" I[err] ’ 106 nivi
Nadl , 2 l

of BanmH Ta@"ﬁéﬁgﬁtm oo '9‘3“3‘92 |“§§§d“" Qq?s?ﬂe"%?"tr?é va""tmfrtb&ﬁ%ﬁé'}ldg et
ether, and preqdysd abh Q&|s%khvaﬁ§fdﬁﬁ£wrﬂw iy %r%p&l@rm\ ra%kdréss cous (%%arazasland
Dul becco' s MclBhddRhvirRFiER BIOSR prolRUdn 15t § G0 Lecidl. Hest 8RR d&sdéehﬁktawmmppmm

(G bco) . The afely2 Hg/iC Bl daditic@nemb 071 @alIsNIRSTE Zells 2ould it be ied e hétt bdligi NS T or med
with 10 [err], per plate, of the separately prepared DNA by the cal cium

phosphat e prWse:[amsiblaqfr@essﬁdm&c%i(elsaﬁnn, C., Nucleic Acids Res.,
11, 10 687-706 (1983)]. After treatnment with glycerol, the cells were

| ncubat ed at (1) €pnsprudtion of PHGYIBENrs. The i ncubated cells were transferred onto
three fresh plates (5 cnD) and the nedia were changed twi ce a week. At day
16, the f#ci wekBNA fragmentof abowk 27ribdn Ippathswas prenered frasnd ug ehihe plasmid pHEV2JExample 27)
cul tivation 8hthe amepedies deseribpd iy Hdp Examapie,24. hisﬁeemnh(%ns)a@rﬁrmEmMnhef
fetal serum (’@EE?@WPA @-5 u@ywngﬁeé&he&sdrrw'qﬁw.wa used ¢ransfernyE. eolisiralp DHihy the
rate. These U griprecedu thegologles B‘@f%‘f"“‘bf"e F‘quf REB¥E-ghir wery, selected. The

addi tion o Phane T'dc"éfl‘?" P Kﬁ 8. 329); 5 c S0
cells. Ex?rrpl Wit 3:I1l Wi Euté? ggcoﬁvqf eln E ed;g%{g %@leﬁﬁgﬁﬁéﬁ:ﬁn
ufit el

of pHGXA- dhf G §

Exanpl e 21

MM Tri s- HO <Y f"]p ate S msm , ﬁdﬁ‘% Qd”g']aﬂg

2- mer cap- 5t oet hﬁigﬂlled)er mmpreaeasst@eaeamesearor. b@zsimswﬁmarmem astlescribed
[err] in theipsekExhmas 280andnthé $inalli-all ilgnient Whd Rhe® 87 B Ebiunarded EaJRRagnwnt! 30

Co., Ltd.), hadD2e9wmh deveribsd@pbvaETHsInetioll Boutl s0 Bk eil6)ee iolpipare PHGRA-BI (Hbtﬁb)l on
with 25 ethanol. The precipitate of DNA was dissolved In 100 [err] of a
reacti on sol (&) mansfomatpo astexpess®d NM Tris-HCl, 5 nM[err], 10 nM DTT, and 1
mM each of dATP, dCTP, dGIP and dTTP, and reaction was carried out at 140C
for2 hours |In tGHD plieewetasioimed wsh Hik elasmid PHENbfi for GFCSE. expression Ntcquisngawiih dhee
(10 [err] ; Teokuuegs Sisaribed B3) in Example)24. f ol | onwed by treatnents wi th phenol and
et her, and pr edihpitepformpioniof FHOt slimppy alsy be acmmﬂhhﬂcwt'?'lsf?mbw AYE A
to the DNA | RAJDZESYpAdsee SoahiietalyProg. H‘E"f’ﬁfq ﬁ%rH dﬁwﬁ%ggaaﬂlhe DNA vas dis-
sol ved i n%®¥50 eﬁ"r‘ °"I9F‘a%fVF‘"é°&§Ff‘6FP“§

lso
0 zﬁ TR aa'?% 3% % " I“ an
In the preseﬁé%’@l or e n&mﬁgﬁgﬁ °| i ? or'e
ara er tre enoI washi ng

T4 DNA |igase
wth et her agﬁnmeebqr Rggaggﬁ@esﬂ&m eyggnol al'l bei ng conduct ed 35in

accor dance | ne procedures t he DNA precipitate was partially

di gested W th EaRlprodédired déseritel in®kanibled 2B/ huinbPE-EBFWastbtaMBd¥kbin tie sGpdfiltdnis of RI@ésh
Wwas recover egrdy deis #RTHISRIORhichSheRCibtaRieh OF BGinples 28nd 130, 36spbdlvely. The human G-CSF
pAdD26SVpA[ KasthioneachRofthe eobérad sampleéwas dsbdlyed dsan Exafiple 25.[Thé fepults Bré-sAowh I T4dR2) |
was treated with EcoRI and dephosphoryl ated by treatnment with a bacteri al
‘al kal i ne phosphatase (BAP). More specifically, 20 ,[err] of pAdD26SVpA and
20 units of EcoRl were added to a reaction solution [50 nM Tris-HC (pH
7.5), 7 40 nmMJ[err], 100 mM NaCl, 7 nmM 2-ner capt oet hanol and 0. 01% BSA]
and reactéon was carried out at [err] for 10 hours. Subsequently, 5 units
of BAP was added to the reaction solution, and reaction was carried out at
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[err] for 30 mnutes. Followi ng treatment with phenol, the EcoRl fragnent
of pAdD26SVpA was recovered by el ectrophoresis In a yield of approximately
5 pg. The fragnent of about 2.7 kb in length and the pAdD28SVpA, each

wei ghing 0.5 [err] were anneal ed. EM®2W92¢BY | ting plasnid was used to
transformE. coil strain DH by the rubidiumchloride procedure, and the
col oni es harboring the plasm d of pHGX-dhfr were sel ected. The obtai ned

pl asm d was naned pHG&-dhfr (Fig. 14az. The alternative procedure was as
followd: the plasm d pHGX was treat Sall and partially digested
with EcoRl without any EcABbayiofecHunzi 1G3-CSFt acbjaclitgA DNA fragrrent of about
2.7 kb I n lfemm e eCOVET et aro erertetw R TTOwW . of E.
coil DNA pqlynerase to create blunt ends. An EcF#mﬂffag?ﬂéerIPh Mg 50 bl unt
ends was priepared from pAdD26SVpA as descri bed gboye. "‘FH } g rfagnent

and thg Sep dl © DI ep- dl €0 AUITE . 7 k .V. Wth T4
DNA |igaseijto e bégg The 10 (H) prepar In Exangdl e 22
was treat ed—ni Wg L@rﬁ@nenrﬁ?\lﬂeg (@nﬁgﬁl | Nid 3 des- dbed in

2) i-n Exangle 22, anJduheuklendfltxﬁpldemrsagrrent as joined to the
bl unt-gsnded EcoR fr p¢ranist otmeddXdS\g@Brdedcri bed above. gThis net Hod coul d
al so be emjl oyed to pricpacenptidd RU+fqld)g. 14b). 55 (2) Transfornation
and expresdi on CHO cfrIs(anfr=-—Strarm_, courtesy of DOt —Ccmasftm{of

Col unmbi a Ui versity) S i n al - phg-m ni mal
essential redi um con NEN sup errent ed
adenoskge, |deggpden

! il -
cultured cqlls were mgﬁggngg @1/21 fl?e 193 CI um 3P EP021512681 phosphat e
procedure [fWgler et} alrans€okhed it/ 3rN-4278)] J n the figd owi ng manner. A
carrier DNA (calf th mgmﬁﬁﬁ):raaedam-embnd”) an aproprlate armunt t_I [err]

of the plagm d pHGHA{OhfT5 E}le paredTTT - ang ssol ved

> VA

in 3754 err}] of a TE &Hll!'-t“irsn" 1 313 wrdd Sy addit] on of 125 [err] of | M
[err]. Aftdr the sol ut'é;gﬁsﬁﬁﬁﬁ g%gag? 2 for B - 5 ni¥Res, 500 [err] of
2 x HBS (50_mM Hepes &< %4 M phbsphat e buffer) wasj added
to the sol ytion. Aft rCJlQ:‘i:QQ' bgY the solption was mxed with 1 m
of the cul tjure of tGnlsforhed@ng @ﬂr m al pt es, and g ncubatedf for 9
hours #h a [err] | ncybaiodcentohtodi 2¢-F A1) ng, afdi ti on of 20%

gl ycer ol - cdnt admfing myivn n- 1o
sel ective Medium (th ﬁ%@l@#ﬁlﬁscrl bed above except that jt was
suppl enentdd with nu I'gﬁ'iségg}; g/ag ?? p- day i nedbation, 10-fol d
dilutign of__ the cultur ahs toaslective medi um (no

suppl enmented w th nucl eotides). The cultivation was continued, with the
medi um bei ng replaced by a fresh selective nmediumevery 2 days, and the
resulting fool were selected and transferred onto fresh plates, where the
cel | s gr eVixamplé BE: AMiRARMPMalpds dhd Sdgar Rhdiysis (bEYOt rexate (MIX), followed by
cl oni ngoth'm%ﬁ—growth In the pre- 15 sence of 0.1 [err] MIX The

t r ansf or met) Anaiy$s of @inlinb @i toinpeadional So be .acconpl i shed by cotransformation
with pHGX and pAdD26SVpA [see Scahill et al., Proc. Natl. Acad. Sci., USA,
[err], 4654- Etide COBSnple plepaed niEsammia &1 wae puriied in dvadrddnge Withiietprageducag desgeribed
met hod t héit Exeprele 24ii). Thelpytfled CSB nanpleywassubjented teyinalysit of aminodkcid gorrpoaltionhythe rHO
cel | s. 4An ceshaegxescribéd in ) in Exaimple 26 Jihe tesuliereishewninTable & o| | ows: pAdD26SVpA was
treated with 20 Pstl and the recovered two fragnents were joined to a
pBRGA- deri ved CSF cDNA fragnent 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 reconbi nant vector was used
to traféform CHO cells. Exanple 25: Assay of G CSF Activity (+VSE) 25
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The supernatants of cultures of Cl127 cells and CHO cells which were

obt ai ned I n Exanpl es 23

with 1 N acetic acid. After additiongppafgya8gya
resulting precipitate was renoved by centrifugation.

Tgﬁﬁglh filled wth a C8 reverse-phase

s conducted with 30

passed t hrough an open
carrier (Yamanura Kagak

and 24,

colum (10 x 2
u K K) and el

vol une of
The su

respectively, were adjusted to a pH of 4

n- propanol , the

pemat ant was

50%

n-propang! . The elute was_di | APddo AeidoPnalyshsnBater and subjected to

rever se- phase hi gh perf
(Yamanur a Kagaku K. K),
density gradient) conta
n- propanol concen- trat
di ssolvedin 0.1 Mglyc
the human G CSF in the
35 As controls, ce
pl asm ds and the supern
accordance with the pro
of the s#mples were ass
described earlier in th
i s adequately high, th
wi t hout bei ng concentr

br mance_I,1 qui d,

NI 0

ma r

i ?""a'mp
Fon wi th n- BP3BEnol

- C8 col um
(30 - 60%|inear

ning 0.1% TFA. The fr
ons t 4Q% vere |
ne Qgh Eetfhg%pﬁ gf(hweAs
C127qapd CHO cel | s was

|s were transfornmed w
t ansexof their cultur
edures descri bed above,.
yedGhwn t{B2unet @hd)of hu
s speci- fication. If

tions whic

wer e el uted at
ceze-dri ed and

ecov rgd, fr
resul f~of t

ese procedures,

onceggbated about 20-fol d.

h human G

F cDNA-free

werg,goncentrated In

The human

manl&: LSF a
he efficien

CSF activities
ivity assay (a)
of expression

sup&r@t ants of culturgs may7k8 dirdctly assayed

ed. The results are s

mmari zed in

abl e 5, wherein
EP 0 215 126
col oni es

3T3 cells
ntrated 20-fold)

entrated 20-f

t he datazare based on concefit¥at ed 40 sanpl es. 45 8065 31
Bl Tabl e®6 Assay of Hunjn Q§%§F Activity Human neuiﬁoghiliq
(col oni es/dish) 10 Puriffi ed”"human G CSF (20 ng)
96 Culture of Cl127 cellfl trapsf d with pdBRV-I 8
0 15 (concentrated 20-folld) Cu?fure of
transforged with pdBPV-} val conce
20 BPV Cul ture fof Cl127 cells transforred wiih pPTNHA
82 (concentrated 20-foljd) CMeture of 3T3 cellqd 25 1.7
transforned with pTNG4 85 (cono
old) Culture of CHO cellls tk&asfornmed with pAqDZGSVDA3
0 0
Leu 18.9
_ Tyr 1.7
35 Phe 3.5
Lys 2.3
His 2.9
o ® Trp 1.2
Arg 2.9
45
(2) Analysis of sugar composition
The purified CSF sampie used in the analysis of amino acid composition in 1) was also subjected to analysis
s0  of its sugar composition by the same procedures and under the same conditions as those described in 2) in

Example 26. As a result of this analysis, the presence of gafactose, N-acetyl galactosamine and sialic acid in
the CSF sample of the present invention was verified.

Example 33 : Protective Effect of Human G-CSF against Microbial Infection

55
Test Method

1. Protection against infection with Pseudomonas aeruginocsa

Endoxan {trade name of Shionogi & Co., Ltd.) was administered intraperioneally into 8-8-wk-old ICR mice
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30 (concentrated 20-fold) dhfr Culture of CHO cells
transfornmed with pHGX- dhfr 110 (concentrated 20-fol d)
35 Exanple 26: Am no Acid Analysis and Sugar Analysis (+VSE) 40 (1)

Anal ysi s of am no acid conpositionEPP218136®d CSF sanpl e prepared in Exanple
25 was purified in accordance with the procedures described in Exanple
2(101). ThgnaRysb.h i-ads GRbodPRAGH 1V\@dosh V00 gk %d’hbi{ﬂcé Weke kHAR diABEYGRS thied Broupstd

t he prot ei twojgRupS wilfe Giventfbie skbgelimebysamédtionsasack D.8Gi Bskef, A 24ihk Mtefvils)u? a 36VeRt [1%
CONPOSi & i Oprogaviol andPE% (valt) nivaéd s@eimOdibunini im physiclbglcabsufihe) Ednainittlg thim4hoG-EISF @5/000 &35
aut omat i c 2000 enistnodse).nelieyere the(dther gohp wad piden) onlylthe sab@ot it acardancehwthithd same
Tabl e 6. HychedyleyEhree hoprs aftepthe lastingsctian, thewdlige inehrh gioup Wereinfegted withiseudomenas gerygi-6 N
HCl , [ err]nos@BNBd8] by, subgutapequs injecioni(3.9 ¥ 103 Grblintnuee).STiehty-nihechoyrsiafier-thegnfediion, the

3- (2 am nofisttiwg %4 upel wee giveranother subcutpnegus injesipniehtie soiventrontaining human G/GRR (2500050
The sarfpl eor®@g0 "M?W@G"ﬁﬁeath@’wwwfbelSOHefifPV'Ycont ai ni ng 40% n- pr opanol
and 0. 1% t r i Thersplentieafioet oplgman GAISFyas ehecled bYcanating Kie Aymirpr of mige whish werg afiva gen
with a drydes #feplielsfegies- and, after addition of the reagents listed in (i)
or (i), the cont |ners wer e seal ed In vacuum followed by hydrolysis of
the conte Iues shown In Table 6 was the average of four

Seeapt thay o Pl ol A e Sl e S i

cal cul at e "b name B sl l?ﬂ'c"’f’(ha""is"‘ f—‘"rot ein

Chem stry), blotect A e cal Experi rrent S, Tokyo Kagaku Dohjin):
- For E = fect o e time-dependent profile of the 24, 48
and 72

! our ta&aﬁﬁu;&rna&b b9 SHAREGE & D61, L3P AbichfhietRid IftabétitdAedly to s-witdhi ICKRhiceaNd
lie, the 7ghalaQus. 5wbolge:n bty welght) in 4W8Sse $ERB mg/kg. TRE mik& Were inBiFdiidta inftRo Srbups done’t 8
and 72 hougrodpal Givenitsli subkitinetVdSnjdtBa (eadtvd.1-ml dok) Gt Z4UR inferals ok a daNh1% Brodancl
Am no Aci danBriade)ivEICRahéusé\Barilh infghlysislogical saline] containing human Mdss%oldho units/mouse),
Asp (Asp whefsms)he other group was given only thedolBent lfaccordance with the same schedule. Four hours after
3.9 Ser the last injection, the mice in each group were infeGedwithEafidida alb{caisiU-50-1tra)n isolated from urine
15. 3 Pro of leukemic patients ; courtesy by Bacteriological A.alior@6ry, Tohoku University, School of Medicine) il y
7.8 Al a intravenous injection (5.6 x 105 CFU/mouse). Thi@rofective 2ffec(d)f suman G-CSF was checked by counting
2.8 the number of mice which were alive ten days after the infection.
30

Preparation of cell suspension

Candida albicans U-50-1 was cultured ovemight with shaking at 37°C in a yeast extract-containing

Sabouraud liquid medium {2% dextrose from Junsei Pure Chemicals Co., Ltd. ; 10% Tryptocase Peptone, trade

35 name of BBL ; 5% yeast extract from Difco ; pH, 5.6). The culture was washed twice with physioclogical saline
and suspended in physiclogical saline.

3. Protection against infection with intraceliular parasitic Listeria

- 40 Endotoxan (trade name of Shionogi & Co., Ltd.) was administered intraperitoneally to 7-wk-old ICR mice
{male ; 34.7 + 1.24 g In bady weight) in a dose of 200 mg/kg. The mice were then divided into two groups ; one
group was given four subcutaneous injections (each 0.1-ml dose), at 24-hr intervals, of a solvent[1% n-propano!
and 10% (w/v) ICR mouse serum in physiological saline] containing human G-CSF (50,000 units/mouss) while
the other group was given only the solvent in accordance with the same schedule. Four hours after the last

45 injection, the mice in each group were infected with Listeria monocytogenes 46 (by courtesy of Microbiological
Laboratory, Tohoku University, School of Medicine) by intravenous injection of 1.0 x 107 CFU/mouse. The pro-
tective effect of human G-CSF was checked by counting the number of mice which were alive 12 days after
the infection.

50 Preparation of cell suspension

Listeria monocytogenes 46 was cultured overnight with shaking at 37°C in a Brain-Heart Infusion liquid
medium (trade name of Difco). The culture was suspended in physiological saline.

65 Results
(1) Protective effect of native human G-CSF

Tests 1, 2 and 3 were conducted with the human G-CSF that was obtained from CHU-1 and which was
described in Referential Example 2. The results are shown in Tables 9, 10 and 11.
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25

1.7 1le
18.6 Tyr
3.4 Lys
2.8 40 Trp

2.8 (2) Sugar conposition analysis AnTabier 8al

Val

EPO 21% 136 Bhe

2.3 30 Leu

Hi s
1.1 Arg
st andar d

4.5 Met

(25 nnol of

i NOSi tolss) was added to 23¢ekd Qéaixﬂﬁ: E%ehﬁbﬁgngléﬂhggsed In the 50
anal ysi s of =gt apesHten— A e—aadH+eh—of—a—tet-hareh,
solution (500 [err]) caxompni ng 1.5 N|I@SF, coreentdatdonwhkRivarmies) opt at
900C for 4 hodurs in a N2 purged, clos¢dunibe/moysefdayle] mite vesteshined,
sil ver carbonatgg%err WasS added 10 neuiralize tne cContEnts, . 1nereajter, 50
[err] of%acet Yﬁ&glde was added afd the tube? was shhken® an hdequat e
eriod ubsequ b ett overpi In the t ropm
'Pen‘per at ur e. aqhgg?l?\ér(\%x}tlt g\?‘&%‘\ agoyn\g€n4 Q.Aa Eg MI he hd dgk%ﬁ WAt a
nitrogen gas. Nesfnwuﬂtamﬁingddeﬂvéﬂtt1e presopo&mte 55 Pnd ahp1n1xthre was

washed and i

9 |JUL

I1ﬂ.U 1|1C oA

sanpl e tisbe and dried. After addltlon of 50 [err] of a TM5S reagent (5:1 :1

m xture of py

ri di ne, "hexamnet hyl

di sil azane and tri net hyl chl orosi |l ane),

reaction was carried out at [err] for 20 mnutes and the reaction product

was stored In

a deep freezer.

A st andZeBlenk0 prepared by conbining 25 nnol
of inositol with 50 nnol egeheed Lplinetosend{®d )albicafgtyl gal actosan ne
[aH-e—aetag—aRt—ary—other—

(Gl NAZ, si es thus
prepared werg subj ect e@rovpgas chronmal €§Fapbmeenthraltions uimhwmt¢ﬁ¥f Dl | owi ng
condi - 33 EP021512681 t i ons: 5 Chhapitsimowse/shy) ykpicedtented
2% Ov - 17 \FI@%‘EF - 80 neshf 3 m gla 10 ‘I'& ratufe:
el evat ed rerrl at letrl/mn. Carrier ggs pressure
oitialty 1 ? carJodnraliehhg! Bbidedtal |V 2 soZodo kol el Sengppigity) ¢
[err] range, > Rressy o+ G—8—tgCNL air,
0.8 kg/[err] Sanple feed : 2.5 - 3.0 [err] As a result of t he
anal ysi s, gal actose, N-acetyl galactosam ne and sialic acid were identified
in the GgF sanple of the present inv%ﬂEh%nJJZS
Effect against Listeria monocytogenes
Group CSF concentration | Live mice/
o (units/mouse/day) |mice tested
Solvent 0 0/10
CSF-containing solvent 50,000 10/10
40
- (2) Protective effect of human G-CSF obtained from recombinant transformant
i) Tests 1, 2 and 3 were conducted with the E. coli G-CSF (+VSE) polypeptide obtained in Example 15.
45 The results are shown in Tables 12, 13 and 14.
Table 12
Effect against Pseudomonas aeruginosa
50
Group CSF concentration | Live mice/
(units/mouse/day) | mice tested
Solvent 0 6/10
% CSF-containing solvent 25,000 6/10
CSF-containing solvent 50,000 8/10
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As a result of the analysis, galactose, N-acetyl galactosam ne and sialic
acid were identified in the CSF sanpl e of the present invention. Exanple
27: Preparation of pHGV2 Vector (for Use with Animal Cells, -VSE line) 30
The EcoR fragment prepared in ExaRpP&15188&hi ch had the cDNA shown In Fig.
4(A) was treated with a restriction enzyne, Dral, at 37C for 2 hours,
followed by treatnent wth the Kl enow fragnent of DNA pol yner- ase |
(Takara Shuzo Co., Ltd.) to create btabXe a/8ls. One m crogram of Bgll|

l'inker s(8mer, Takara Shug@sGRe. abdfhdt V@RS RAR kLALEd Wi th ATP and
Hrout——f-erif-of—tha—separs

joined to 3 ag- 35
ments. The{joined fr S were trdatsyrl adridentraeibhi cLive ey el Balll,
and subj ectled to agarose gel el ectrdphmiissmouseydagichnive vesyed he

| ar gest DNf—fragmemt—was—recovered—{Thirs—DBNA—fragment— ' t to
about 74 O |baSelyefitr s contai ning a Human G CSF %ol ypept i de0Lb@i ng portion
(see Fig. 9)- vector, pdRCR [ FuKungga et o~ Proc. Natr. . o¢i ., USA,
81, 5086 (198‘3%"%%“&"3‘&%5 VERta [rest rit4%P enzyne Ba‘}rﬁ?fgand
subsequent |y dephosphorylated with an al kali phosphat ase (Takara 4o Shuzo
Co,, Ltd.). The vector DNA obtained was joined to the 710-bp cDNA fragnent

in the 'presence of T4 DNA | i gase (Takara Shuzo Co., Ltd.), so as to produce
pPHGV2 (Fig. 15). As shown In Fig. 1%ablei d4plasnid contained the pronoter

of SV40 early gene, tRefeepl agoindt) IGsit@iriaOhodydPt oditids of the rabbit
[err]-gl obi , i i ot BRIZ2Z2—ate—the—pBR323- deri ved
[err]-lgctdmase geneGEARP' ), with t$§3¥umnc®€ﬂtMe= Idsiengpiced- |nect ed
downst ream|of the promoter of the Sy4mndks/poyenpédav) | migepitested
Constructign Qf. Reconbi nant Vector (-VSE) for ein Transc romatl n of Cl27
Cells (1) CofRP¥™S on of pHGV2(H) do TweBty niclografe of the plasmid
pHGV2 (Fig.f 154 2RaAl GNsBXaamL € |27 was ot ted by |t he durles

descri bed iln PR %1 a G %6 =Mls M—%&GVZ(I—D.

(2) Construction of pesi on reconbi nant vect or TV2 55 Wth 20
[err] of the pHGV2(H) bei ng used

t he procedures scribed in [ |l e
22 were repedd Best 1 wasssonducted pith o), %QTG%S HVig p&"‘ﬂﬁpg‘grﬁ%@“ﬁ‘g\'} Fﬁagmpt%%egl | FhrddiiE?
pHGV2- der i vedrashewdn I8R5 Thi s pl asmi d was named pTN-V2 (Fig. 16). 34
EP02151®6B1 Exanpl e 29: Transformation of Cl27 Cells and G CSF Expression
Therein (-VSE) 6 The pTN-V2 obt argbtei 15 Exanpl e 28 was treated with a

restriction enzyne, Ba efore | S ed t f or m nouse C127
festc o8 nek PhaudaRendd A4 ARy

cellI's. Mouse_Cl1271 cel |- ed DNA Lo
express_G C$F (see Ex 23) and clppgs BaNEESk Y f(ﬁﬁ,eom@égti nrate
vere sef’ect¢d. These clonés produced Gr{yrEt 8/Rou §&fday) |aMiRleOtedtediEl y 1
ng/ L | n addif+4=-er—t-e—t-he—GCt2fltcel-s—N-H3T3—selt-s—ecot-d1al-so—Be—used as
host cells. |1(sddwemt e 30: Expression| of G CSF i@ CHO Cgl|s g/6SE) ({L)

Constructi OH‘U’f"‘p‘H@vz-uuf —I0 A
was prepared férremiaginingisaliventl a

NA—ragment—of—abgot—2—7—kb—n| | engt h

smi d pREXROQ Exanpl ¢ 27)6A1P t he

procCedures deéscribed In 1) in Exanplel 24. TpLS agnent J(0. 5 rr]) pnd the
EcoR fragms ntcﬁﬁ'mm%."g erf]) V\ng'%ﬁ eal ed. |The er}e’ghl tinp
plasm d was used to transformE. coli strain DH by the rubidiumchloride

rocedure, and the colonies harboring the plasnm d of pHGV2- r
g el ect eds Thetii) Test1 was conducted with a CHO cell derived, purl?iﬂed human G-CSIpsampl% (+%E{thaw\%as'%he same

as what was used in the analysis of amino acid composition in Example 26. The results are shown in Table
16.
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obt ai ned plasm d was nanmed pHGV2-dhfr (Fig. 17a). 20 The alternative
procedure was as follows : the plasmd pHG/2 was treated with Sall and
partially digested with EcoRI W t hoyp oday1d®@3Rl | i nker being attached. A
DNA fragment of about 2.7 kb In Iength was recovered and treated with the
Kl enow fragnent of E. coli DNA pol ynerase to create blunt ends. A

bl unt -ended EcoRl fragnent was prepar erafyeopgpAdD26SVPA as descri bed above.

This EcoRl fragnent andgfggc§e§€gﬁ{sqi }i,%u%%@sgdgﬁﬁg;ﬂg nE La(ca. 2.7 kb)
=t —4—DNA-L-gase

were treated The pHGV2
(H prepared| | n Exanpl @ra@fpwas tr eat eﬁ‘ CHE '&orn%EhEESE' en $| .

and Sall, as| described in 2) in Exarrp e(‘ﬁﬁ,tsqﬂ@ug a5 ment
was Joi ned tpthebtont=—endet—tEcoR— -A: PRES above.
This metgod co@iPdvento be enpl oyed to pr epare pHGG4 dhfr (2)
Transformatifo ad _ex ressron S0 CHO Tetts7ne

- Gl

ropRtaiping solwentsi §

pl asm d pH\Rﬁ,
descri bed | n 4,  .The transfor I Qn of cerrs-may—atso be
acconpl i shed hy r;n?r agér?%’f‘%étq%lhv%q h?DHGVZ maggAdDZ(é}K\-rpA [E®EL&cah]! | et

al., Prog. Natl. Acad. Sci., USA, [err], 4654-4658 (1983)]. 35
reconbi nant vector that is constructed by a nethod that uses a
"pol yci st roni Gubpiantially tha pareg resyity)uers afiained wiep Tesh S wasqenduples with 4 GI27 calf deglved pyrified o f
this alternat |hV'éa"n%'Fﬁ68amP$° vichwgs the fRgne ?A@EYZGSWA'WSﬁ%a'Fryﬁ%tPféﬂ"%‘F'ﬂWf'“%nd

??Sgﬁgﬁ%gfgé ePTEP s € ot olaniod pder o jge’ Eﬁh"ﬁps‘e
pronot er, uzeddn Pp analyEl giERyno gLt gongps nse ol e

order wri tten s " econbi nant vect or was used to transform CHO cells. 40
Exanpl e 31: Assay of G CSF Activity (-V t he procedures described In
Exanpl e 25, human G CSF was obt ai ned supemat ants of cul tures of

C127 cel

s and CHO cel |sfmmrammmmgmgmmw and 30,

respectivel yf—The numan & CSF 45 act) sanpl es
was assayed Bs in Exan®¥@R5. The resyCBE a¢9c%mirqn*&r§rve mcso' 5 35
EP 0 215 126/ Bl 5 (units/mouse piges 2esbedyunan

G CSF Acbi vi neut rophilic col pnies 10

(col oni es/ di :hgb‘gurr |EdJ’1|u’mn (GG CSE (?() n?ﬂ 0/10 9

Cul ture of Cl%s@%bﬁtéiﬂmj CHdI%n\M th dePé/slooo 9/10 O
(Concentratb LU |uru |1 rr=y r\ fo¥a Ilqirgnof oF w‘nnl uu fng pdgw_.l_‘

0 (concentraf ea'szeebntalinﬂi)g solveBIEV 50,000 10/10

35

Substantially the same results were attained when Test 1 was conducted with a CI27 cell derived, purified
human G-CSF sample which was the same as what was used in the analysis of amino acid composition in
Example 32.

Example 34

The freeze-dried authentic sample of human G-CSF prepared in Example 2 was dissolved in a solution for
injection and divided into injections each containing a desired dosage unit.

Example 35

The freeze-dried authentic sample of E. coll human G-CSF polypeptide prepared in Example 15 was dis-
solved in a solution for injection and divided into injections each containing a desired dosage unit.

Claims
55 Claims for the following Contracting States : BE, CH, LI, DE, FR, GB, IT, NL, SE

1. A cDNA sequence coding for the following amino acld sequence :
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?él);gtraﬁt ?;t (%2;0-‘:1?1): 3)trzgnsforrred e p-CI:‘:J\II- yﬁre of 3T3 ceI I s”lmz III{““HH'I"I“I

W th pTN-V2 103 (cepqenkyaigd 20- lture

30 transforned with pAdD268VpA 0 (concentrat ed
20-fold) dhfr Culture of CHO cells transformed with pHGV2-dhfr

111 (concentrated 20-fol d) 35 Exanpl eratlle Ayg no Acid Analysis and Sugar

Anal yS| s (-VSE) 40 (1)pfegbysi aﬁ;sg%iﬂﬁ ﬂﬁ!oﬂ ag osi t.ion The crude CSF
sanpl e preMMs pL i th the
procedures |descri bed Grodganpl e 2(i | il) es# N didnftirad 151 | 3,

3§n‘ice4g W%

subj ected tlo analysis of amno acid comg/mgydg g ries
descri bed i1y~ mEanmpte—26—He—+g¢stts—are ﬁ'ﬂmm%.. Jable 55 36

EP 0 235 126 ﬁ}ll‘ﬂ%!bt e 8 Arino Acid Apalysis Dat® 5 Ami np aciogzo
Mol €% Asp (%é) g 23—+ 0—Fin
4.0 Ser F-containing solvent 8. R5G0®0 (G u | 4 A&yLo
15.1 Pro _ e 7.
530 20 Ala CSF-containing solvent 153)_,30%/ 2 Oys 10/10
2.8 2515 Val 3.9
Met 1.7 1le
2.3 30 Substantially the same results were attained when Test 1 was conducted with a Ci27 cell derived, purified
human G-CSF sample which was the same as what was used in the analysis of amino acld composition
in Example 26.
20 Iv) Test 1 was conducted with a CHO cell derived, purified human G-CSF sample (-VSE) which was the
- same as what was used in the analysis of amino acid composition In Example 32, The resuits are shown
- in Table 17.
Table 17
» Effect against Pseudomonas aeruginosa
Group CSF concentration | Live mice/
(units/mouse/day) | mice tested
S0 Solvent 0 0/10
CsF~-containing solvent 25,000 9/10
CsSF-containing solvent 50,000 10/10
35

Substantially the same results were attained when Test 1 was conducted with a CI27 cell derived, purified
human G-CSF sample which was the same as what was used in the analysis of amino acid composition in
4 Example 32.

Example 34

The freeze-dried authentic sample of human G-CSF prepared in Example 2 was dissolved in a solution for
45  injection and divided into injections each contalning a desired dosage unit.

Example 35
The freeze-dried authentic sample of E, coll human G-CSF polypeptide prepared in Example 15 was dis-

s0 solved in a salution for injection and divided into injections each contalning a desired dosage unit.

Claims

s5 Claims for the following Contracting States : BE, CH, LI, DE, FR, GB, IT, NL, SE

1. A cDNA sequence coding for the following amino acid sequence :
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o 19Ty | RER A

Lys '
2.9 40 Ef’r‘b%ﬁz‘m‘s
Arg 2.9 45 (2) Analysis of sugar

conposition The purified CSF sanple used in the analysis of am no acid
conposition 1), .was al so subjected to anal ysis 50 of its sugar

conposi tion tl?e"%arﬁa,' FESuridd ar'l't':f"hncfe]r’}/t ReLSamF ol i as those
descri bed | edy ImtExamderaﬁ; Al syl tned e anegp YHBs tger presence
of gal actos N- yl | 3Gt 0s ne cigiin t sanpl e of
t he presenti‘lnve ‘?} '{/ﬁ Slgﬁfi %%3%% q%g& vé‘%f ™ of Human
G CSF agai nQJ-YM (ihn:bl Ald nfeext | @eiS5 Dest Bx h@Gln. Seot eﬁle orbewai nst

i nfectre On W s}-‘aee{u S d q;;;’@ nogi &
Co., Ltd.) vvas a}ﬁlgeti? nt %aggrﬁ)lﬁgald %%68 - WK - I m ce 37
EP 0 215 12§1m BER e Glas. Al Ala . Jery tbocﬁlw\/eﬁg‘m) Tvﬁh“a (Wke of 200
g/ kg. The Heke @WIW d}{fm Hyd deghg nt@{éh grnws,c 40 g{Hupsryere given
four subcut eous i njik au ons (each 0 ose)slg %él{)h:ﬁ‘%nt eri/als of a
sol verff [ 1% ﬁld’pa arkg fim u

physi ol ogi callesalBoee] Tt aura n@ﬁwmd} @& ( 2‘33319002}35 5Prd00ser

uni t s/ nouse).y Wegreas Jt r ou S give I Vv in

accor dance ﬁltrh s&fé}"esc ul%gTﬁ?g h‘gfdf sq:a?%]e)r&'% $§é e@r‘u ection,
the mice inledth BiuSerr &lnf doted Bhe h Meudtxmna@laer% Jaeda GN\B- 139
by sub®ut angQiis |d]1,?ctgp;| e ki@rrdlgqmusﬁr TYESt %p@e ﬂgyrs after

the Infection, the Tirst two groups were given another subcutane

i nj ection of6li%he BRA vEFRE c i AFR HEn Ieesieins e 1BSBr b, 000
units/ m)use);u_wd A e’ ;gm)up-fgt Verht hex;sgl agiy. e pnet-.ectl ve

live Fon A oGF (HES| HEEr IRE FEBartdo iﬁ% "SR Glnentfen s
Pseudormnas'lﬂm’urﬂ]rmsaGI?\IB-ﬂl£9 Mets CHM urkbb.ovﬂnm ghlaw S@rshakéng at
[err] |na§@tdmu 2 ¢§ge@§fe]9uD|6§?) ajhe culture

was suspend physi Iog i on . Protection agai nst

i nf ect isgpn widex CHkS dalew EG\bnan\e(traUe N o@lghlﬁi gi S&XCoT¥TLtd.) was
admi ni steredyg tr‘p@frlﬁg@eaikg |,§1§_g Sr, 1k - oual @R cp,_- male ; 40.5 1.60 ¢
In body weight) in a dose of 200 ng/kg. The mce were then divided into two
gr oups ; o(’r;‘ue1 groiilijg?vvas gi ven four subcut aneous Injections (each 0.1 -m
dose), at (wherpm Hval s o vy Habledtidalseh@¥e W/ v) | CR
mouse $&rum PnTgRYEA 67“83\%37"0 | nea]‘ﬂ;ic‘)ar‘l’{"gl ni ng human G CSF (50, 000

uni ts/ mouse), 25 whereas the other group was given only the solvent in
accordance with the same schedul e. Four hours after the last injection, the
mce in each group were infected with Candi da al bicans U 501 (strain

i sol ateg fromurine
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of leukem c patients; courtesy by Bacteriological Laborat or“mm mu"""l,””"'

Uni versity, School of Medi ci ne) by intravenous Injection (5.6 x°[efr]" s
CFU nouse). The protective effect of ghgsmiépfSF was checked by counting
t he nunber of mce which were alive ten days after the infection. 30
Preparation of cell suspension Candida al bi cans U-50-1 was cul tured
over ni ght wi t haxBakiGor aGGA7Coco amsmwt mct @Gt aioog Agabounaud

I d madi d f | . , n o0 %0
Tt ypt ocase. Peptaie, ALPacECSs (RGP BOLC. SR eCaE: ofbac NS o fco |
pH, 5.6). The 66t UEECWaSGRasAEA t GIGe mﬁh 5&}& GCEgi A8IC sHAe Cxad
suspended i n pggel okeq cghcsahb&e4géc P Clcic@n éﬂ? nigd Nipaied |

n

intracellular parasitic Listeria ndot oxan (trade nane of Ionogl

& Co., Liad.) CadARGi sTECed TR r G36r i COfcalllG t 8GH- WAAG d ATCR GA8 (nal e
. 34.7 [err] 1lcae gchrr be@r: Welcllht sogn @neos eagf %ﬁ& A0 chige (Bee vere

then divided i rou ©ane ou S ve oursubcutaneous
i njections (eaghg m35 e) cc&t %ﬁr %ﬁf\ﬁ \?gﬁ E@F 1%“:

n- propanol andGaG% GM;‘V) CIGR GIGse CTQr ukTCn ﬁb}m ahaegi aor sMeth

contai ni ¥y hungaG ( 00 [ s gi ven
only the sol venfpl. i neggcor gncgcv%nntﬁ theqég?mekgeheaép C‘FEgﬁr %urs after the
| ast 45 injecfABn, GCRe F6e CAGea€RGyr 6GA WEEE | AEECt BTG Qs CAA a
nonocyt ogenes de( bragounkesyget Mceobirekogiced! i2Rle0 ¥ ¥ cokOh dste

Uni ver si §oY chog %PENEdI Ci na‘gby intravenous | nLectl gn of 1.0 err|

CFU nousé. The“PpPo- “Plct BEE ofFBct AR hEFEN ATESFTRSs SE&ckSRSHy l'é‘gmtl ng

t he nunber of ch:e cicchaoe eTat veAL2 dgus giger chle iortecigam. d!'m

Pr eparation of o] wal

overni ght wt h ak| §§a§i§7 QF# a%g#ai ﬁ%a%l n i og:iﬁ q?ﬁA&u

(trade ngne of GBAf c6RR TREGCURBGAr eAMGs SGCpeRETd GﬁCphy‘dtbl EAGcalcC&al i ne.
55  Results (AggePrehgct t;v,-e- eglect A% NeisY eckemmane Cooel lecg and 3

wer e conduct ed vvlth the human G- CSEF that was obt ai ned rom U-1 and which

was described TROReFBBenfRS ERGpFER2. GBAe FEGU| BTCar £TGHo@FD nGFShl es 9,
10 and 11. 38 TCCEPCAT218TE26CRE Tabe @T@ CIG GAG GTG EfCect magai nst

Pseudonpmas ae in p F ce at i Live m ce/
(uni ts/ nouse/ dg§€' meig. '[Gecgkledcggl vgﬁF cﬁ gee EEE cee 0

0/ 11 10 CSF-contai ni ng sol vent 25, 000 6/ 10 CSF- cont ai ni ng
sol_vent (wheremyys 8 0uT)- 8/11 15 Table 10 Effect agai nst Candi da
al bi cans_20 3-Arecombinant "G"?ftﬁ’gﬂt""'nga”m sequengegocordipgte pleimaiardn L ve ni ce/

(units/ MBuse/ iaQ ans a regemhingpt vector according to claim 3. 0
0/ 10 . A process for he production of a protein comprising cuitivating a transformant according to claim 4 under

suitable conditions and recovering said protein.
6. A protein having the following amino acid sequence :




'2I'z51bIcglz-l(l:ogE ?la(r:]!t nggZiC)ln\s/'?n}_i steria ﬁgngSSt oaenes & oﬁgl 1050 ”!ll“!iljll“ "IH" "IISI " l!"
concentration Live mce/ 35

(uni ts/ nouse/ day) nice tested Sol Feh#is12681

0/ 10 CSF-cont ai ni ng sol vent 50, 000 10/ 10 40 (2) Protective
effect of human G CSF obtai ned fromreconbi nant transformant i) Tests 1, 2
and 3 were condu®ed with the E. coli G CSF (+VSE) pol ypeptide obtained in
Exanpl € 15. 45 MetThilaes@lys Bre shban Thr T{hikes Sex Brandal. gl e 12

Effect against fgeudqaRnagi@erghno§in G oup Leu Leu T&?F gofcefyg ation
Live mce/ (units/nouse/day) mce tested Sol vent

0 0/ 18l&5 Leu CTEPcoRhBi nYaYy SOlRerfilu ala '-@3 oORco Leu

6/ 10 CSF-cont ai@iyg pphve Qu P 0

EP0215¥26B1 TabI ef]13 foveMla ser seb. OQ ctr%tgacl;]hnst %a%dl aI[Bl cans

G oup Leu C§FY€on€Eﬁt rbeR oGy vrél% el (A9 s/%se?%% GlRce

tcglszt ed 30_ _ Yenﬁsp Gly &Ala Ala Leu Gln Glo|§)10[.y15 TLebllx 4pEff t
con a|n|ng e ec

agai nsf, Li st er| %twlgﬁéﬁes"% b Tyr Ly§, His C%‘T—"

concentratlon ¢J.ue @lae/Léuni vel nopee/ dpgy G tEH eoBé‘t)I\aem Gly

25 11) Test 1 vhb®coRfot EaPwi MEE: rEFE Re¥ TesSqrveds pomep%erdéo’ w
obtai ned in ExaGphe ADa Theur eSLht sLeme BhawGly Tops e Uéu 3Pedaltln 15
concent ati on *E?@E"?T?%Q??rﬁﬁ{#%%"ﬁé‘é/daf bay (0 FEAP Gly Dea O
- Leu Gln Ala Leu Glu Ile Ser Pro Glu Leu
Gly Pro Thr Leu Asp Thr Leu Gln Leu Asp Val
25 Ala Asp Phe Ala Thr Thr Ile Trp Gln Gln Met
Glu Glu Leu Gly Met Ala Pro Ala Leu &ln Pro
Thr Gln Gly Ala Met Pro Ala Phe Ala Ser Ala
Phe Gln Arg Arg Ala Gly Gly Val Leu Vval Ala
Ser Eis Leu Gln Ser Phe -Leu Glu ¥Val Ser Tyr

+174
Arg Val Leu Arg Eis Leu Ala Gln Pro

85 (wheremisOor1).
7. A human granulocyte colony stimulating factor having the following amino acid sequence :

&5



Sg: xgm 25, 000 | 6/ 20 CSF- cont ai n|/ ﬁg Srvc wﬂumlm,””ﬂ””m

50, 000 8/ 10 45 i) Tesp glaq¥gggggonducted with a CHO cel
derived, purified human G CSF sanple (+VSE) that was the same as whatwas

used in the anal ysis of am no acid corrp05|t| on in Exanple 26. The results
are shown in Ta,pi;e 3‘91}( £P 26 Bl Table 16_5

Effect ggai nst seu gi nd: a 5up er Ser Leu Pro @y
concentr at| on $ewe Phe:e/LQtunlIIesd miiyse/ dyy) Lemi c€luteSlad V&1 Arg Sol vent
0 Lys 0/ 20 CRfr£orda) niy wqhve 25, 000
9/ 10 CSF-contai n| ng _ sol vent JS) =P Al %baoogeu Gin Glu

10/ 10 Substanti®¥$y ke e Sesul &3 YeCysat AdRneThahefyTestys viagu

conducted with @y@lailgcellir@ergl\(pdclwr|Lfe|uedvgyrraﬂe@ sagpg g ch was
the sane as V\/nat was used in the analysis of am no aci |t|on in

Exanpl e 26. 20 S5er L&¥ st £lgas P&@ndF&PedAdAt hPé"CI-ﬁF%eI eferferd,
purified human &LSpspMyds (GYRE) vl caewascihe ﬁéﬂe aWhéi gsed In

t he -anal ysi s of_“am no aci d conposition in ExanB : e resﬁlts are shown
in Tabl e517. THA% SepsGla Teu His Ser Gi feEF“angﬁstLPBeu'HBﬁDnas

aeruginosa Gouply Gly Leu Leg G1eSFaganceghr aglan ghiverteceser
(uni ts/ nouse/ daﬁl m ce t est ed

0 ° o/ Jdlcélﬂ‘boﬁilé’ nifFe érglrveﬁﬁu Asp Thr. Leu Glnps oo
9/10 CSF-contaiméwg Xsp veril Ala Asp Phe Ala 9Ar00fhr Ile Trp

10/ 10 35¥Subst al esul LS re t aj,ped t

conducted wt haé; #ceque l:Ired%lipurl edcgg Hgg C&gsaﬁgﬁ %Op#vah was

t he sane as whdiethaSlssed®dmn t'llm' aﬁlesnGé-Yof A3ai n¥eklici BxroonPpdai t Pha I n 4o

Exampl e 32. Ex e T daquat h ic npk¢€,,0f CSF
AR © Sk chgsgﬁﬁegﬂne REG! CAZETPEEyOl clYTRPaL

prepar ed;l n Exanpl e in a o ut-on inj on and

di vi ded into |ﬁf%€:t|‘6’ﬂ$ E@% aifdidng Le#UJeGlRedS 955a§€eun¥'9“ ERhHpl e 35
The freeze-dri efaputdwnt imyrSamle Walk. Lew | aAkgmaais CBeupohyaepeife
prepared in EXx e 15 was dis- 50 solved in a solution for injection and
divided into i tions each containing a desired dosage unit Cains 55

Clains far the following Contracting States: BE, CH LI, DE, FR GB, IT,
NL, SE 8. An infection protective agent which contains the humans granulocyte colony stimulating factor according
to claim 7 as an effective ingredient.

o Clalms for the following Contracting State : AT
a5
1. A recombinant vector containing a cDNA sequence coding for the following amino acid sequence ;
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%iSAlcz:g)Nglsequence coding for the foll gwi g arn'Mno gci d*s'?ggﬂ!ﬂljﬂmﬂ"ﬂ“"ﬂ)‘m
Ef f ect agai nst Pseudononas aerugi nosa G oup CSF

concentration Live mice/ (unitHPRRA1EA?8BY) nice tested 10 Sol vent
0 0/ 10 CSF-containing solvent . 25, 000
9/ 10 CSF-containing solvent 50, 000

10/10 15 SuBstantially the sane results were attained when Test 1 was
condyct ed Wekh Al&12%lyel [Prger ibdad, e i Glad Ifemn RFCSHetnh¥s whi ch was

the same age@hajewaspigedrien t @ArANgjets| 3.6 U0 A d £OFPogdEion in
Exanpl e 26__20 Test 1 _was cqnducted with as cel |l derived,

| v
purified hith@n E‘FESFTénp I -V8B) fiditch Gl A& sFhF aPrhatlSths used in

t he anal ysGiyof Pagi ndlaci Gexonsend t iLdu | rPdoxa@ire Fer Thehéesueds are shown
in Taple 1

_..Table 17, 25 Ef.f ect _ agai pst eudononas
aer ugi nosalz'&“ougy‘g ys Leu Glu @lf‘ é’cﬁ‘}terﬁrrgat |Ib‘ﬁsq ﬂf?/e ﬁ%e/
(uni ts/ mouSkydadsp Glye Alestddz30Leu Gl%ol \@Iu Lys Leu (Val
0 1 F-,GQnt &l U N ol t 25, 000
9/10 CSF- cBifai ﬁ.l%qué’c%s B FHE Nhyr O ey gy His Pro
10/ 105SubsGamt | GLRYy Giedt sifed r dmu t Leer &1 t Bied Seen Dewt Glvas
conducted whigh 86124621 Inyder ipey, i g haumn & £Shp@npser Whi ch was

t he sanme as_what ‘was _used 1n the anal)ézis of am no dcid conpogjtion In 40
Exanpl e 32S1BxafRe 3LUThGKT edARM drtldt fikerfty® Ja®pl eS8F H&hRBn G CSF
prepared | petixadilse Zesns aliyssaeied Pie a sal utTn fELIN45G1ly) ecénon and

di vid®d into injectiqns egch cantainj esited sage_ynit anpl e 35
The freeze™§Fi e ‘iéht %@‘rﬁi g%nﬁ'ﬁe“ O;EQ(Q ?%ﬂ? h‘{ﬁénd%%SFGggl ybﬁ‘g;(i de
prepared i BlgxaPrioe ThoadLel s-Adt SThyvediew Llwl ubeon Asp i Vighcti on and

i i e 1 or "Re POH ottty Ath ; OONE hD O A ERIDGH Tue® ST 0

5

SE 1. %A cDRAUse§dancdawbdiGly f dfet hadkal | Bu® ngAlai nbedci §18eqBEAce: 41
EP0215126B&nx30G1n Gly Ala Met Pro Ala Phe Ala Ser Ala
Phe Gln Arg Arg Ala Gly Gly Val Leu Val Ala
30 Ser HEis Leu Gln Ser Phe Leu Glu Val Ser Tyr

+17%
Arg Val Leu Arg His Leu Ala Gln Pro

(where mis G or 1)
a5 or for the amino acid sequence :
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Mt Ala dy Pro Ala Thr Gn Ser Pro Mt Lys Leu

Leu Leu Leu Trp Hs Ser -1 +1 Ala Leu Trp Thr Varﬁménwglﬂﬂ(umml
Thr Pro Leu Gy Pro Aa Ser 5%215%1 Pro dn Ser ec Leu s
Leu Lys Cys Leu GQu dn Vval Arg Lys Ile @n dy Asp dy Aa Aa
Leu An Gu Lys Leu (Val Ser Qu) Cs Aa Thr Tyr Lys Leu Cys His
Pro Qu Qu, J4eu Val Leu Leu dy Hs Ser Leu Ay lle Pro Trp Aa

Pro Leu SerTher Pfys Léuwo GBer BEto Ala $Sen $¥n Lew BAta @y Cys Leu
Ser A Leu ' L. P L T, Le Adn Aa
Leu du @G yEL?I eﬁ?geﬁg'ﬁr oﬁglé uﬂffouegisy Mé}rlo%i}ﬁr %{%uwﬁp Hrrﬂr Leu

Adn Leu Asplyval Ibea GhBp Ghrie AfPa G¥¥r A¥ar Alae Lewp Gnn GBIn Met 25

Gu Gdu Leu y t | a ro, | apykeu r r n y Aa
Met Pro Al anyghel'?%eavaéers%\?a %%13‘ (CBY?I ﬁ%? n%rrlg OTA?-g % %Slag Val Leu
val Ald30 ©€¥F Higs Pea @ln Gip PRe L¥al ded fu SRYTyRiR174 Arg

Val Leu Arg ks Leu &g fle Pre 2rrpheatdNApsequeese segor gepg to
claim11 having the foll owm ng nucl eoti de sequence; 45 9 55 iZ EP O
215126 Bl ATG:ysac:TPrvaGASeE:an1Jtsccl’ll91\ccfaet2:Ad31§&GcLe|é:ccg ATCELXACCES TG

e b Gty Lel LSS SE (P ITLEA PIRC Ta e acc
TTC CTG 10 Gl@Tcﬁl)&AGLe‘l’Gg'e‘FTAGWGAGA%ALé@CGr%IggcfﬂAAégggT %CAG GGC
GAT GGC GCAPr6CGE1GTLeGAGE1EAGPrAAGThETCLEGTGASET TAG) LEBRRELNGCC ACC
TAC AAG CT G G G G 7GEG mHEC 19eA TeAC TCT
CTG m15AEI%ESAWCégﬁc¥gEA§AGCT CCC AGC CAG GCC
CTG CAG CTGElecAGlocMetcSlwTcSlNGCLeuanGtyC MekT Addc P&eC TTC
CTC. TAC CAGLeuG31nCT8rd0 ThrCTE1nCAG1YyCCR1aCT fetGARroCGA1aAT@helCC  CCC
GAG TTG GGT CCC ACC _TTG _GAC _ACA G , CAG,, CTG GAG, GTG GOC GAC
TTT GCC ACCALACCSeATCAl#caPheacElBncAIgTchrd Ala  Gly Gly Va
25 Leu Val Ala Ser His Leu Gln Ser Phe Leu Glu
val Ser Tyr Arg Val Leu Arg His Leu Ala Gln

+177
Pro

30 cleotide

2. The recombinant vector according to claim 1 wherein the cDNA sequence has the following nu
sequence :

a5

§5

a7



25 GAA GAA CTG GERA ATG GCC CCT GCC CTG CAG |
&CC ATG CCG GCC TTC GCC TCT GCT TTC CAG CCC CGG
GIC CIG GIT GCC TCC CAT CIG CAG AGC TTC CIG GAG 661G "

CGC GIT CTA CGC CAC CIT GCCERQRI5126®I (where mis 0 or 1). 3. A
reconbi nant vector containing a DNA sequence according to claim1l1 or 2. 35
4. A transfomant cont al ni ng. a reconbi nant vector according to claim3. 5.

A process foPThe FhodiGh oK FPr othFh Apridihg €eFtiHEEi ndre _

t ransf r mant CIGCco®tiGg GAC clca:m A deCTe Ui CRp| ecpndidE Oneaendp_cgcoveru ng
said protein . ot.el | o g no, e: 40 45
50 55 43 %1%1%1% %1%11(&@# él@’l %Eépo‘z@% %Bé -30 5

Met Ala G yGGR& oCCR a GCrhr xam RC RCTG MCC qumLawclvem:cAl ercleu Gn
Leu Leu Le T i er, L T Va a GlU Ala
Thr  Po LEltTlco &Ad_' CS Tlg" G’EG %‘A E%gf ¢ %G éﬂc S§§G Phe Leu
Leu Lys Cy&GeuGAZ uG n GGMal GQG g CTGs CAG.e GKG n H@ 236 (GI¢ Al a

Al L €] | T, L
e Pro GurduSRSLr sIduAgE, By e T ééf Sl
Trp A Pr G;AGLe& AGoe CT 6T/ Tﬁo Coer @5 WG E%Tl 66 Al a

Ay s LearcSerca®@ n ®fs GCT lewe Hitg S&GchcLechhechenscTyr An

Ay Leu Leu y Ser P Pro
Thr Leu Ca?‘n q_{% tétﬁ CE% %&) r’fé* o éAI%TGAstG hghila Thr
Thr Ile Tr T FATH rAGORIGER U CT® U TTCU CTRCY TA®t CXGa GEGO C#Ca Leu
G@n Bpo Thr y t o] a e a r P An Ag
Arg Ala Gy C’I@ Ag\/alcéiteu alsigl aG@ér A’E#s T#é.:u an éggr e -Leu
Gu Val SerGGFS/r CCPMMF% TRE GAG A€y ¢1C CaG QTG GAE @E6 35
(where mls Qo BaC TIT GCC ACC ACC ATC TGG CAG CAG ATG
2 GAA GAA CIG GGA ATG GCC CCT GCC CIG CAG CCC
ACC CAG GGT GCC ATG CCG GCC TTC- GCC TCT GCT
TTC CAG CGC CGG GCA GGA GGG GTC CIG GTT GCC
TCC CAT CIG CAG AGC TTC CIG GAG GTG TCG TAC
CGC GIT CrA CGC CAC CTT GCC CAG CCC

{where mis O or 1).
or the nucleotide sequence :
35

55
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7. A human granul ocyte colony stinulating factor having f | j NO
aci d sequence: 40 45 50 55 44 11111111111111111111111‘@&“%‘%““&“ .
EP0215126B1 +1 Thr Pro Leu GEPOZ®6BMY a Ser Ser L ¢ ns Ser
Phe Leu Leu Lys Cys Leu GQu dn Vval ArgLys Ile @n dy Asp
dy Aa Aa Leu dn GQuLys Leu Val Ser GQu Cs Aa Thr Tyr
Lys Leu 10 Cys Hs Pro GIU du Leu Val ateu ct:eu c@:y H s Ser

Lo “an (96C A8 e de e e kg, s Vang, Arctag” g ) 7y
Phe Leu TVICGI BAG{ PGCLETTALeGAG J RARAl BTG LeMGGd BAGA M.'CI | §AGSer Pro

du L T, Thine L 20 val Al
Asg Pﬁg a TEQT ﬁéc L?éa Aééc E&c Eﬂs q;ﬂs ARG c&%“ (G‘i'&p aMet a

Al a "Pro A@%’f Le@AG Gn'ﬁGTPr%ccTM C:GI WACGI %GAI S"GI\/EFGCPr GACAI &CCPhe Al a
Ser Ala Regs Gac AL®e AGTG Atm Core Gsea Vehc25:nc:r cpeu céd Ala Ser

Hs Leu dn. S Phe L Val___ Ser Ty e rg His
Leu Ala d‘"ﬁcﬂéécPr 58o §ETA eﬁf eGFFonAﬁFot é@? grgeqF\ﬁrE gﬁdg\ont ai ns
t he %urrans @nud;ocyt €rgol Oagst Cpel aGCAgf @eCor @GCor PGy AGCC| &AM 7 as an
effeCtive I

A reconbi na gg,gt é%"i | ngE'a&‘heDﬁkel l %lké‘ 'gg@gélﬁgét :‘ (%gGSt oI ﬁ-(lj-vm?)ﬁgl
am no acid @'E@weﬁb@: @OC45C'BG 56AR5 GGGEPAPC21BCC26CBE GAG TIG
GGT CCC ACC TIG GAC ACA CIG CAG CIG GAC GTC
» GCC GAC TIT GCC ACC ACC ATC 1TGG CAG CAG ATG
GAA GAA CIG GGA ATG GCC CCT GCC C16 Cag CCC
ACC CAG GGT GCC ATG CCG GCC TIC. GCC TCT GCT
25 TPC CAG CGC CGG GCA GGA GGG GTC CIG GTT GCC
TCC CAT CIG CAG AGC TTIC CIG GAG GTG TCGC TAC

CGC GTT CIA CGC CAC CIT GCC CaG CCC

3. A transformant contalning a recombinant vector according to ¢laim 1 or 2.
4. A process for the praduction of a protein comprising cultivating a transformant according to claim 3 under
suitable conditions and recovering said protein.

5. A procsess for the production of an Infection protective agent which comprises combining a human
35 granulocyte colony stimulator factor having the following amino acid sequence :
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-30 Mt Ala Gy Pro Ala Thr An Ser Pro Mt Lys Leu

_Cl_alhp Leu Leu Leu Trp A:—|;s Sgtrar JéérAla Leu Tr%nThrseYal Phﬂ‘“ﬂﬁﬂ“!ﬂiﬁ“ﬂ‘l“l“‘

Pro . Leu Ay Pro Leu Pro
Leu Lys Cys Leu Gu dGn Val FEP8219128B1 e Gn dy Asp Ay Aa
Ala Leu G@n du Lys Leu (Val Ser Au) [err]Cys Ala Thr Tyr Lys Leu
Cys H's Pro 15 GQu du Leu .Val Leu Leu G@y Hs Ser Leu dy
Ile Pro Trp a _Pro _Leu Ser Ser Cys Pro Ser Adn Ala Leu dn
Leu A dy Té? Preu Ley, @K 28ro | Ada HSer SBer GLgu L&ro Pldn Leu

o Thr Lew nen o Lo Gy [Bps X chs Vet oSty Bip, VL Saltg M40 Y
lle Trp dn ﬁgn a:lfét tggn %fYJ 8ep E &ly Mie AL&U PE3n AGdU Leu

dn ng Tgr Ays G.qulmal m:l Pebu Atgs Phga ArAr Seyr AL sPh%eG n hArg
Arg a Y ¢ y Y/ e n er Phe
Leu Qu Val é +?L%§31 A(r;ig/Gl \&ﬁl" ng A ai I—pguLete“Al & nHipro

(where mis 0 $ﬁr 1)1'-%‘6 délyorIlee Brai nBrpci HlaqueoceLeéO 55;50555 46

1111111111111213131131111 EP 215 126 M s* 1 Thr
Pro Ley G ylé lpl ]51 ¢ Ai 8u Lebo G&n BEP ?‘Hé E&N C¥$ Lys
Qys Leu GuLﬂnSéﬁal GJ@mgll.g\s His Skp Cly Dapn ©She Aea Ayx Leu

gg grg Lésu ué@ @al %eu %‘gu ﬁ@y E'_Eh['s é%;‘ {Eﬁf g‘i;l% 1%% P%S

Trp Ala Pro Pieu GlSer Leser @ Pro Tbr Len They Gen GIa A a

Ay C2 15 rdeuasnsr v n u pakhs r y u e u G n
Gy Leu Leu _Gdn %ea aIc_ieu Aiéu Agby PﬁFe A Bhﬁ EBE I}g'% ?;'4 Pro
Thr - Leu Asp Ghp, Gin, Me¥, Glu Glu Leu Gly Met Ala Pro Ala

Leu Gln Pro Thr GIln Gly Ala Met Pro Ala Phe
25 Ala Ser Ala Phe Gln Arg Arg Ala Gly Gly vVal
Leu Val Ala Ser His Leu Gln Ser Phe Leu Glu

Y1aTJ’. Ser Tyr Arg Val Leu Arg His Leu Ala Gln

Pro
with a pharmaceutically acceptable carrier excipient, stabilizer, or adsorption preventing agent.

35 Patentanspriiche
Patentanspriiche Fiir folgenden Vertragsstaaten : BE, CH, LI, DE, FR, GB, IT, NL, SE

1. cDNA-Sequenz, die fiir die folgende Aminoséuresequenz codiert :

&5



Leu Asp Val Ala Asp. Phe Ala Thr Thr 1Ile Trp 20 a m

Qu Leu Gy Mt Aa Pro Ala Leu dn Pro Thr mILIIF" lmwﬁl l"l
Pro Ala Phe Ala Ser Ala Phe Ggpozﬁfﬁes‘?‘rg Al a G y dy° val 25° °
Leu Val Ala Ser H's Leu Phe Leu du Val Ser Tyr Arg

Val Leu Arg Hs Leu Aa GI n +177 Pro 2. The reconbi nant vector
according to cl#m 1 wherein the cDNA sequence has the foll ow ng nucl eoti de

sequence: 35 4defs 3da5Gly Pror Alai5TAs BEIATGSELT Bea Het CLESACC CAG

cce
(SSRGS O e G e e g e

CTG CCC CAG el % M’t Vi Sdu TAla GXBr CRROGTEEUAGG AAG
ATC CAG GGC CHLYCCRiCAXIEC SekC ST Geu Adge CEon( G‘s‘G:AG?hGAGLehERR] TGT

GCC ACC  TAC C GAl CT CT GGA CAC
CEC ACC 1 TAC Mt i T g O un s e g 105
CTG CAG CIG GIgA GAP TGLYTTElaAGRIEGAALENC GAh sm Gt;gs CLeu IvelcTc TAC
CAG GG CIC T CC G
o5 ASC TS, R URSTCABTAEEh T YErCHIEC BB TR RRHAocRIES arc
TGG CAGs CAG GG S3u Iewn dad Ory GReuwnT@lycCBiscrSexc LeWwc GE¥G ccC
e GG OBy Lo i S, ohe, g e O
o G A b ALY CheusoEianc ge(‘}ccilxﬂh 3¥m Cy8y Geu)) Ser Gin
nul eoti de sequdsese: E¥s 4Ser Gly Leu Phe Leu Tyr Gln Gly Leu
20 Lez Gln Ala Leu Glu Gly Ile Ser Pro Glu Leu
Gly Pro Thr Leu Asp Thr Leu Gln Leu Asp Val
Ala Asp Phe 2ala Thr Thr Ile Trp Gln Gln Met
25 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 Val Leu Val Ala
Ser His Leu Gln Ser Phe Leu Glu Val Ser Tyr

30 ) »17%
Arg Val Leu Arg Bis Leu Ala Gln Pro

36 (in der m O oder 1 bedeutet).
2. cDNA-Sequenz nach Anspruch 1, die die folgende Nucleotidsequenz aufweist :

§5
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45 so 55 48 ACC CCC CTG 5 GGC CCT GCC AGC TCC glmm,”m
AGC TTC CTG CTC AAG TGC TTA GAG CAA GIG AGG AAG AT

GAT CGCC GCA GG CTC CAG GAG AAG_CTG (GTG 10 AGT GAQ ‘[ERR™GF *
GCC ACC TAC AAG CTG TGC CAC ER¥ISARBIGac CTG GIG CTG CTC GGA

CAC TCT CIG GGC ATC CCC TGG GCT CCC CIG AGC AGC TC CCC AGC CAG
GCC CTG CAG CTG GCA GGC TGC TTG AGC CAA CTC CAT AGC GGC CIT
TTC CTC TAATEAGCEGCHBGETCCCTG GEAG ACGCC CAT G AGRA cEEG AR C axC CCC

GG TIT o Moot Fy o e £H, E8Er SR s el Ay aro

&CC  CCT GC(FCETCFTCA@GGICCAQEC GDAG CBGT GAXC GO G ACKG CCTC CIRIC  GCC

Gt 06 el far A e B ot A Kb AGET 1A CHEC . CAC

CTT & cASTECcAM® 3TSR t FRAsT SAGanFABONEEG ni dGH a MOnﬂN\arﬂaﬁlector
according to @d;al ngArorgédc 4ech pcggesggéorcwe md At Ot @R otein
conpri si ng Clr# %@? ran or nmant accor | Ng clarm 3 under suitable
conditions a nﬁﬁ saF prﬁF& nTAS  AAG), o%s T+ tQAC prfefiicti on of
an infection mt eGAGVeCRGenGTGhi CIGCOQPCi SESA CotRE NiTEr a d:marcc?s
granul ocyt e to haxi, ng e |. QW
sequence: 40 50c§§ n’s&& EE% g?éGB%l %ée ié)éfh?‘w; 086%8 y Pro
Ala Ser SerCAeGCPr oCTG nCAEr CPRe GCAU GEQU TATs TNYs AGQu CAA U G n
Val  Arg Lys chte cAkn agty céeP oY T a dyp Lev
Val Ser d w A a Thr Tyrc%_ys f?eu S mﬁ?s c%o %u u Leu
val Leu yCAGj GCC CTG™ GAA” GGG A TCC CCC GAG TIG
- GGT CCC ACC TIG GAC ACA CTG CAG CIG GAC GIC
GCC GAC TTT GCC ACC ACC ATC TGG CAG CAG ATG
26 GAA GAA CIG GGA ATG GCC COr GCC CIG CAG CCC
ACC CAG GGT GCC ATG' CCG GCC TTC GCC TCT GCT
TTC CAG CGC CGG GCA GGA GGG GIC CIG GIT GCC
CAT TTC TCG
GIT CTT

TCC CIG CAG AGC CIGC GAG GTG TAC
CGC CTA CGC CaAC GCC CaG cCcC

(in der m 0 oder 1 bedeutet).
35 3. Rekombinanter Vektor, der eine DNA-Sequenz nach Anspruch 1 oder 2 enthéit.
4. Transformante, die einen rekombinanten Vektor nach Anspruch 3 enthélt.
5. Verfahren zur Herstellung eines Proteins, bsi dem man eine Transformante nach Anspruch 4 unter geel-
gneten Bedingungen ziichtet und das Protein gewinnt.
6. Protein mit der folgenden Aminoséuresequenz :
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Ser Leu dy Ile Pro Trp Ala Pro Leu Ser Ser Cys Pro Ser dn

Ala Leu A@n Leu Ala @y Cys Leu Ser dAn Leu H's Ser
B B d S S G, 50 oy, NI
Qu Leu Gy Pro Thr Leu Asp Thr Leu Gn 20 c

Asp Phe Ala Thr Thr 1Ile Trp dn dn Mt Gu Glu Leu Gy Mt

Ala Pro Ala'lgg dn Pro Thr dn Gy Aa Mt Pro Aa Phe 25
Aa Ser, Ala Meke ATan ciW0 PRbg adha TREY GThY sl Py NMet Eye Ser

Eéﬁ ,I&Ie; dn 9?67 gSé'LlﬁnUtFreé’ p¥39m558t|g§9l A%'g Vaébl%f%arﬁ‘?gr s

exci pi ent, stahblaizBer ofrpds@hpt i Yalpr ekantGhy agbat . '1.'185 Fatentmnspr nche

Pat ent anspri ch ol de er gastyat
I T, NL, 45E 1. ebﬁlA get’ueﬁg'Q d|g§¥f orEE%l ﬁFgI ggg e %n%ﬁ %%%I)Eenz codl ert:
40 45 50 55 5050u *I-zs Cys Lpm Gl Gln EVall-ACGBILRSt nu G;xy Pro
Ala Thr dn Phgp Vel Lymhouuyegiéhaegiﬁu cian I‘*ﬁ Trp
Hs Ser -1 +1Aad[|i péIr g‘ u Ala Thr Pro Le y Pro
Ala. Ser Ser P88 8 sBia plgr| ofYTo Lys| uen | \KYs 1ieLP Hu dn
\S/al Aa g 15) Las/ (3% ChmuGTz.eufSVaJL.G LeuAl ﬂeuA| eJF.)yLews.sGsreH Lmetysalyu S/ Vil
er u s r yg.Leu ro u Va
Lou Lou f*lF Eggr %59 é};llngr TrierAI e:Prs"sLeﬁt S&‘Lé
Pro Ser GI n Lbu Gen G2o Des Ghia (Fly LGys Skeeud SekelGlni s Ser
Ay Leu Phe ggu Ledy20 L %#t L@x Ay
lle. Sef® Pro _Qu %xx %Hu Phe ﬁUu Leuf%l ci'l'éhAsp Val
Ala Asp Phe heg ‘ﬂm TM-E | BeuTy EluG ﬁlYG ﬁ e\:5eps5 P=°G§1“G%=“ Leu Ay
Met- Ala Pro GRya pkau TEkN a0 ARp Crir Guee AAIn MbeuPrRspAlwalPhe Al a
Ser Ala Ala 2Asp Phe Ala Thr Thr Ile Trp Gln Gln Het
% Glu Glu Leu Gly Met Ala Pro Ala Leu Gln Pro
Thr Glan Gly Ala Met Pro Ala FPhe Ala Sexr Ala
Phe Gln Arg Arg Ala Gly Gly Val Leu Val Ala
30 Ser Hizs Leu Gln Ser Phe Leu Glu Val Ser Tyr

176
Arg Val Leu Arg Eis Leu Ala Gln 5:0

35  (in der m O oder 1 bedeutet).
7. Menschlicher Granulocyten-Kolonie-stimulierender Faktor mit der folgenden Aminosuresequenz :
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an ser phe Leu Gu val Ser Tyr (err] Ag vai Leu ol INGIMEEIMIIIN
cDNA- Sequenz nach*AnSpriucH' 17

di e di e fol gende Nudeot dsequenz auFV\/&zﬁ?sté 45 50 55 *C L MS EP O

G@n Pro 35 (in der mO oder 1 bedeutet

215126 Bl ATG CGCT GGA CCF GCC ACC CAG AGC CCC ATG AAG CTG ATG
CC CIG CAG CIG CIG CIG TG CAC AGIH GCA CIC TG ACA GIG CAG
GAA GCC ACC+CCC CIG GC CCT GCC AGC TCC CIG CCC CAG AGC TT1C

CTG 105 CTEhrpn8ro tes GIx BAG ABDA SHEG S¥C LAAGC PYEC GIAG GGC GAT

GGC  GCA C pRAG 1.GAG 1 AAG GT

TAC AAG CTGSS‘-%GCPQQ I'@?:cc:r"éﬁ\ LYEA e i'gg'égc?%)gl[‘g?@ﬂ érgcc
TCT CTG Gachf$c I&:Ec GIac GhYT eeC &rG Akaec Maec LEPGCGIGJCCGIAGC CAG
GCC CIG CAGLYSTLeGCAVaBCCse FGE1UTCCy ACRALLAKITCryAT 1,

I R I e T AR

TTT GCC ACCSerCCLenT(GlYGGIleA@Pr@ACTePT@ARS PrdGALeuCABerCT8erCCGA ATG

TCT Gy TTC CEAG PERC SEEs Gl MEsdetostrdedialarely a0 roo

CAT CIG CAGLeAGESeITGBIATLeGA@IST Gef CELFAGEEC PHE T mﬁr A'ry@GC CAC

CIT GCC od 1 e ) ant er

Vei dor, der Gﬁlgggﬁigqugélzn?ﬁgch g\%% rgg% #%%er(;é?erﬁ%l r}

Tr ansf or mant ePr@i eGiRnechewekBh¥i namenﬂmktf@e“ N8P Arpe uc!lrelB &lmhal t. 5.

Ver f aheen zur g legr sagbl uvglelﬂfg PAgpei PRe Dfla deg&] ﬁneﬁt gq%)rmante
tet und das

nach Anspruc ten ed| ngung uc d ein
gewt nnt . Pﬁgf‘ % Nﬁ%r ‘F \"ge‘ﬁg gd‘ él% . BR® 43180 55 52
Leu Gla Pro Thr Gla Gly uet on Ala Phe

Ala Ser Ala Phe Gln Arg Azg Ala Gly Gly Val
Leu Val Ala Ser His Leu Gln Ser Fhe Leu Glu
Val Ser Tyr Arg Val Leu Arg Eis Leu Aala Gln

77
Pro

25

8. Mittel zum Schutz vor Infektionen, das den menschlichen Granulocyten-Kolonie-stimulierenden Faktor
— nach Anspruch 7 als Wirkstoff enthélt.

35 Patentanspriiche Fiir folgenden Vertragsstaat : AT

1. Rekombinanter Vektor, der eine cDNA-Sequenz enthélt, die fir die folgende Aminosé@uresequenz
codiert :

55
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30 5

Leu
du
Leu
Al a
Leu
Ay
Leu
Adn
Pro
Il a
dn
Arg
Leu

Granul ocyt en-
Am nosi ureseq

Thr
Lys
Leu
Cys
Pro
Al a

Met Ly,
Trp
Pro

Mt Ala dy Pro Ala Thr Adn Ser Pro
Gn Leu Leu Leu Trp H's Ser [err] Ala Leu
Ala Thr Pro Leu dy Pro éﬁé 4Ser Leu
10 Lou Lys Cs Leu du @ n Va Lys Ile
Ala Leu dn Glu Lys Leu (val Ser du)[err]Cys
Cys H's Pro 15 GQu du Leu Val Leu
Ile Pro TP% Ala Pro Leu Ser Ser Cys Pro

Ala Gy Mehs Aka Gy

Leu hed ke Aia
Asp Thr Leu

Ma e

Ay

Thr Leu
Trp Gn

Pro Thr

Al #
du

Pr

Cys
Adn
H s
Tr o
Gy

25

35

55

ay sdy

123

2Brp

Ala

Val Leu Le
VaI Sﬂr LY$, FEFr]LAPg G%ll Eéﬁ Y@b PIFS EE& AL® CBAR pro 35

(in der mO odgly! R€geutck ) Ala MRR&chie@hefiln Glu Lys Leu (vVal

Ser An

A

Gn dy Asp Qdy
Ala Thr Tyr Lys
Leu Ay His

Ser Leu

Ala Leu dn

GPro20Ala Thu GiB Ser GPyo L¥et PR¥SLeu Tyr

t.eu &ﬂ ﬁex \}.Lﬁ §e& Eiﬁ 91!
“rbe, Ver, cle, Ctn, Atar Bhx  Pes

HEE

B&Q

se¢ Ay

Ala Thr Thr

ke¥  Leu

ﬁhﬁ P?EON GlnseSeQ' aPﬁQe Lein Arg

@%8”'%5 haChp caia; wnrs rpe [hbscheb’

ende
?15

dn

er Phe

%5851 Pro

Leu Gty GPuo Léka Vadr L&sr Lewu GRyo HEsn Serr Bew Gy Leu

Leu n
ige pgoL ¥8

Pro GIxu mu Leuu GSVaI

Ala yBRO gh8U seg’ GP§'

S
& Leu

Gly
Ala
Glu
Thr
Phe
Ser
Arg

{in der m O oder 1 bedeutet)

Gln
Pro
Asp
Glu
Gln
Gln
Eis
val

Ala
Thr
Phe
Leu
Gly
Arg
Leu
Leu

B atad

Leu

Leu
Leu
Ala
Gly
Ala
Azg
Gln
Arg

oder filr die Aminos&uresequenz :

k)éaSe*'EsGl g&wgdAl a

Alsu Glyy Cyiss beu

Lesu
24
Glu
Asp
Thr
Met
Met
Ala
Ser
His

Bhe Beh
Gly Ile
Thr Leu
Thr Ile
Ala Pro
Pro Ala
Gly Gly
Phe Leu
Leu Ala

o
Ser
Gln
Trp
Ala
Phe
val
Glu
Gln

&ha
Pro
Leu
Gln
Leu
Ala
Leu
val

*174
Pro

r%TyQLi‘ Ala

'G%i
Glu
Asp
Gln
Gln
Ser
Val
Ser

Leu
Gln I | e
gle@ Leu

Leu
val
Mekt.
Pro



Leu Ser G@n Leu Hs Ser Gy Leu Phe Leu Tyr
Gn Ala Leu GQu dy Ile Ser Pro GQu Leu Qdy Pro i“ “ Hl ||

Thr Leu dn 20 Leu Asp VaI Ala Asp Phe Ala Th
Gn Gn Mt GQu Gu Leu GyEPRBIS120BY pPro Ala Lou Gn Pro  Thr
Adn Gy Aa Mt Pro Aa Phe 25 Ala Ser Ala Phe Gn Arg Arg

Ala @dy dy Val Leu VvVal Aa Ser Hs Lou G@n Ser Phe Leu QGu
Val Ser Tyr+Arg Val, Leu Arg His Leu Ala dn +177 Pro 30 8. Mttel
zum Sclut z voFhENnf BRI ohen @by dBnoneAdzhl Sehenser Leu pm

G anul ocyt en- &g} onpga St | dep,, Eak erstoff
enthilt. 35 Pait:enlt:lzﬁsptr'lgyc‘ralfég‘{g ﬂ¥gl &2%enne€)érf€§‘gslst§i}ét ‘?%g' 1Arg
Rekonbi nant erb¥&kt bke nelanYcDBﬂPSe@LlEnzAbmt hsld , Idewe fﬁndl@ltﬂol gende

AmM nosi ur esequesz p@dl eval 5 65 P 1 Met
Al a dy Prgy?Ala Thr Gln4§esfelr éﬁu Ci/é Al; @ WAI&SL euGln Leu

Leu Lou TrpCYfi By BFa Gy q’Hé Iew \}éﬁlGIneuGIteuAI@lmi:.sPro Leu

10 Ay FPer Aéun SElySerideuprdr or er h u QIS
Leu- Au dn Val Arg Lyg Il e Glrn 73 nAlaS é’rd:' zfé@ A#;y L%a'("s Adn

Lys Lep (Val 2§ PrA[ 599 q&lnAlélaThﬁaetryrGfxys Lew Xa HELyProyslu d u
Leu Val Leu rdgu ﬁy ¢is 5&d LgigGgeilq;]AfranrEg@I anegroréi,eu Ser
An

Ser Cys Pro,, Ser Ala_Leu eu Leu
Leu H s SerSHy GJL%U Leihe Ty, G1n d‘-ta deu LQ'JU-‘L Y3 hleA SerlLeu Glu

Ay lle SerPrcPr osm L:.enLeLGIiry PEYO THRI LégU A p mﬂ-” Leu
o vz 980 U8, 4, B s e e e g 0
Leu Qy vetl (YR MBEP Pro AIa
Phe Ala Sercmam @o g @m e cly nﬁw A/bé ilﬁél Mea Ala Ser
Hs Leu GrpepeioidNrdUmé L1 c1y® ald" Met Pro Ala phe
25 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

*177
Pro

e 2, Rekombinanter Vektor nach Anspruch 1, wobei die cDNA-Sequenz die folgende Nucleotidsequenz auf-
weist :

ATG GCT GGR CCT GCC ACC CAG AGC CCC ATG AAG
CIG ATG GCC CTG CAG CIG CTG CIG TGG CAC AGT
© GCA CIC TGG ACA GIG CAG GAA GCC ACC CCC CIG
GGC CCT GCC AGC TCC CIG CCC CAG AGC TIC CTG:

CrC¢ AAG TGC TTA GAG CAA GIG AGG AAG ATC CAG
GGC GAT GGC GCA GCG CTIC CAG GAG AAG CTG (GIG

45
AGT GAG) mTG‘L‘ GCC ACC TAC ARG CIG TGC CAC cCC
GAG GAG CIG GITG CIG CIC GGA CAC TCT CTG GGC
ATC CCC 1TGG GCT CCC CIG AGC AGC TGC CCC AGC
50

CAG GCC CIG CAG CIG GCA GGC TGC TIG AGC CAA
CTC CAT AGC GGC CIT TIC CTC TAC CAG GGG CIC
CIG CAG GCC CIG GAA GGG ATC TCC CCC GAG TIG
5 GGT CCC ACC TTG GAC ACA CTG CAG CTG GAC GTC
GCC GAC TIT GCC ACC ACC ATC TGG CAG CAG ATG
GAA GAR CIG GGA ATG GCC CCT GCC CIG CAG CCC



+174 Arg Val Leu Arg Hs Leu Ala dn Pro 35 (in der mQO
bedeutet) oder fM die Am nosauresequenz: 40 45 50 55 55 ”Hl"E“IEIHIIHi”“I
+1 5 Thr Pro Leu Gy Pro Al agipsseeésicu Pro G n Set Phet' L&u Eeur
Lys Cys Leu u dn Val Arg Lys Ile dn dy Asp dy Ala Ala Leu dn
Gu 10 Lys Leu Val Ser Qu Cys Ala Thr Tyr Lys Leu Cys Hs Pro QGu
GQu Leu Val Leu Leu dy Hs Ser Leu Ay Ile Pro Trp Ala Pro Leu

Ser Ser Qys Pro ager €he d&¢n de¢ At legcdl agEty THys ee fer GGerleu

Hs Ser dy Leu Phe leu . JTyr Gn dy Leu leu _Gdn_Aa leu u d Ile
Ser Pro dQu Lgﬂré yCAPY OCGGthrc‘f_%u T¢FA LGRS g GTS0 CmLeﬁT';gspcéﬁl Al a

Asp Phe Ala Thr fbc ItRT TCps G cadd nadét o e s Geye MeteA aacPro
Ala Leu An Pros.dhr n Me, ro, I he |a Ser Ala Phe
An Arg 4g Al a ‘C&'?/_ é% %* &#Va%agAl %Tﬁsgﬁ;cgi SC@U Efﬁ Ser Phe Leu
Gu Val Ser Tyr Arg Val Leu Arg Hs Leu Ala Gn +177 30 Pro 2.

Rekonbi nant gih défeko eder NbedButénspruch 1, wobel di e cDNA- Sequenz di e fol gende
Nucl eot i dse@ueniz Natibotidseguea: 35 ATG GCT GGA CCT GCC ACC CAG AGC CCC ATG

AAG CTG ATG GCC CTG CAG CIG CIG CIG TGG CAC AGT 40 GCA CIC TGG
ACA GIGs CAG GAA GCC ACC CCC CIG GEC CCT GCC AGC TCC | CTG _ CCC_CAG AGC
TTC CTG CTC AAG TGC TTA GAG CAA GIG AGG AAG APEC c&R8Gs5 CTC oo GAT

GGC GCA GOG (H€C (BET BEC AAGC CTCC( GLBGAGTCCCAGREERRRTCT 19@C AMG.TAC AAG
IS TS oo e e, ik b Eiy G SR Wk b G oS
20 GGC GAT GGC GCA GCG CTC CAG. GAG AAG CTG (GTG

AGT GAG)mTGT GCC ACC TAC aAAG CTC¢ paelol C_AC cCC
GAG GAG CTG GTG CTG CTC GGA CAC TCT CTG GGC
” ATC CCC TGG GCT CCC CIG AGC AGC TGC CCC AGC
CAG GCC CIG CAG CTG GCA GGC TGC TIG AGC CAA
CIC CAT AGC GGC CTT TIC CTC TAC CAG GGG CTC
CTG CAG GCC CIG GAA GGG ATC TCC CCC GAG TIG
GGT CCC ACC TIG GAC ACA CTG CAG CTG GAC GTC
GCC GAC TIT GCC ACC ACC ATC 66 CAG CAG AITG
. GAA GAA CIG GGA ATG GCC CCT GCC CIG CAG CCC
35 ACC CAG GGT GCC ATG CCE GCC TTC. GCC TCT GCT
TTC CAG CGC CGG GCA GGA GGG GTC CTG GTT GCC
TCC CAT CIG CAG AGC TIC CIC GAG GTG TCG TAC

o CGC GIT CTrA CGC CAC CIT GCC CAG CCC

30

3. Transformante, die einen rekombinanten Vektor nach Anspruch 1 oder 2 enthait.
4. Verfahren zur Herstellung eines Proteins, bei dem man eine Transformante nach Anspruch 3 unter geel-

45  gneten Bedingungen ziichtet und das Protein gewinnt.
5. Verfahren zur Herstellung eines Mittels zum Schutz vor Infektionen, bei dem man einen menschlichen

Granulocyten-Kolonie-stimulierenden Faktor der folgenden Aminos@uresequenz :
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50 CAG (GCC CIG CAG .CTG GCA GEC TGC TTG AGC CAA CTCL[M

CTT TTC CIC TAC CAG GGG CIC CTG CAG GCC CTG GAA GGG I Im
GAG TTG 55  GGT CCC ACC TTG GAC ACA CTG CAG CTG GAC GTC GC (®ACS

TTT GCC ACC ACC ATC TGG CAG CAGPMIS129§RI GAA CTG GGA ATG (GCC CCT GCC
CTG CAG CCC 56 C L M S EPO215126 Bl ACC CAG GGI' GCC ATG CCG

GCC TTC GCC, TCT GCT TTC CAG CGC CGG GCA GGA GGG GTC CTG GIT

GOC TCC  CAT ppGTGprgAGL ACC a1 UTC 5, CTG G T CTA

CGC CAC CT'I?hQTG(I?gA LeACEY CQ;’T MZ Bse¥ CsetOopell xEs- &P oFA di e

Nucl eot i dsequiéfz: Phs Aé'@“ cheu SGG@ SCC'F-El-GCGluAGGIHTCGalCTGrI:CC CAG

AGC TTC CIg CnAAGGlBGCGl TA ARG G GpATC G 20
GGC  GAT GCEYGT % 1} chs%AglgAAé GTcn'z“? E?A GléA G

ACC TAC YscT&eyr alCAée‘ W GAK¥s GAda cEbr GFgr Clgs ct@u GGA CAC
TCT CYG GG(Cy/%TCH:L@CCPt'BGGGl@CTGlQCCLeGTGVaAGCLe&GCLeBGCG HiACC 25 CAG
aCC CTG ccolion

TTC CTC erCAgeU%Iyq}élég%re;g%r@éCGS]‘éT%r@AALe&BseﬁTCSeFCC coc

GAG TTG GGT CyQCCP:ACCSeITGGJ.GACuACALeGT Cg18~CLe! GAIQA‘CGlgCA: GAC
TTT CAG AT G &C

CCT % CTée“CAéerccgl%GE&“AC@SCAéefesﬁlYecée“AT@heccée‘t;cGerTc GCC
TCT GCT TTCGl@AGGl@GCLeGGGLeGCAGlGGAu@GGLeGT Cei@r GGl T 11 CglC CAT

CTG CAG A T T_ CTA __CGC CAC
CTT CCg ?ansgaﬂyrra%:é’ C& gr?é‘n P@l?onﬁhrfant"lﬁ’l‘ v83br nach
Ansprugbh 1 od@u 2Asrpt h¥Nal 4Al\aerfkslrer1’lm1r Adlar sthild urthrei rHe Prouadgei ns, be!
dem man el ne ehh n&flglr r’rg,g% Q‘gqp 'Il\ﬁ. (‘etal de&t e}v fg‘hrgﬁ et ag Lel | ung

Bedi ngungen zucht ef “und rotern géw nnt.

elnes Mttel §~%nﬁé@hu?£°vof1'hlfnf & ody, Bda déﬂﬁtrrar?reﬁ néhimerﬂi@l i chen
G anul ocyt en-af@l orled- sl ipHeENEAR Fzﬂggor A@.@' mlage@i@ Qﬂlpogfar esequenz:
S0 % Leu Val Ala Ser His Leu Gln Ser Phe Leu Glu

Y%;' Ser Tyr Arg Val Leu Arg His Leu Ala Gln

Pro

_ mit einem pharmazeutisch vertriiglichen Trager, Excipients, Stabilisator oder Adsorptionsverhinderungsmittel
— vermischt.

35
Revendications

Revendications pour les Etats contractants suivants : BE, CH, LI, DE, FR, GB, IT, NL, SE

40 1. Séquence d’ADNc codant pour la séquence suivante d’aminc-acides :



55 57 1111111111111111111111111111111 EP 0 215126 Bl +1 T uun m!“ﬂwumll
Gy Pro Ala Ser Ser Leu Pro GI n5 Ser Phe Leu Leu

Gu dn Val Arg Lys Ile dn oASheEd Yy Ala Aa Leu Gn

Lys Leu Val Ser du Cys Aa T r  Tyr Lys Leu 10 Cys His Pro
Gu du Leu Val Leu Leu dy Hs Ser Leu Ay Ile Pro Trp Aa

Pro Leu Ser Sgg Cys Pro Ser Gn Ala Leu Gn Leu Ala dy Cys 15

Leu Ser, Gn Mk hla Ty G !AsH. EBQ éﬁi Y GPo Guie 'ﬁt& Leu
'Ith fleﬁ Ic_;eﬁ 2 «u gﬁ%u “k?p Egr 5 Eﬂea? P'E‘?‘Hr-rh;ﬁr ?‘eAS'FI)'rp
Gn Gn Mt &la Gen Mrp Chr WVal slla Gla eL'.enzG#ﬁoPLmThr
30 G Y PR MR B S St bl Bl By, i,
Val  Ser Tyr ey ym Cys Dey Glu ﬁam ¥ak Xtg FLys30Ilmt @lmem
phar mazeuti sch ugytrggbl c&g?eTquruExchghené eveng?l 't. tOf"ded

Adsor pt | onsver hi_nder u verw i sch [ ca ons
Revend! cat | ons B8&r Fggiﬁf:éf?s Bt r ZBEanTITs FYEntkew EEYSCHALS| PEE PR
GB, IT, #L, SEGA@ Glfh Seguevad dt.ABNcmudaalypogul asegguneae slnjrvante
ooy a‘éfSesprréﬁ B8RPG g Eepy b Fee aeE AR e e
Leu Leu Trp H GlBerAls Leu Glan Leu Gly Cys Leu Ser Gln
2 Leu EHis Ser Gly Leu Phe Leu 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 PFPhe Ala Thr Thr Ile Trp Gln Gln Met
Glu Glu Leu Gly Met Ala Pro Ala Leu Gln Pro
Thr Gln Gly Ala Met Pro Ala Phe Ala Sex Ala
Phe Gln Arg Arg Ala Gly Gly Val Leu Val Ala
50 Ser Eis Leu Gln Ser Phe Leu Glu Val Ser Tyr

174
Arg Val Leu Arg Eis Leu Ala Gln fro

26

= {dans laquelle m est 0 ou 1).
35 2, Séquence d'’ADNCc selon la revendication 1 ayant la séquence suivante de nucléotides :

ATO— GCT GGA CCT' GCC ACC CAG AGC CCC ATG AAG
CIG ATG GCC CTG CaG CI CIG CIG TGG CAC AGT
“ GCA CIC TGG ACA GIG CAG GAR GCC ACC CCC Cic
GGC CCT GCC AGC TCC CIC CCC CAG AGEC TTC OG-
CTC ARG TGC TTA GAG CAA GIG AGG AAG ATC CAG
“ GGC GAT GGC GCA GCG CTC CAG GAG AAG CTG (GIG
AGT GAG)_TGT GCC ACC TAC AAG CIG TGC CAC ccC
GAG GAG CIG GIG CIG CIC GGA CAC TCT CIG GGC
ATC CCC TGG GCT CCC CIG AGC AGC TGC CCC AGC
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Ala Leu Trp Thr Val dn Qu Ala Thr Pro Leu Ay Pro /Hlﬂyﬂﬂg

Pro dn Ser Phe Leu 10 Leu Lya Cys Leu Gu dn Val "ﬂ””’ﬁg’[
Gn dy Asp Ay Ala Ala Leu dn Qu s Leu (Val Ser Gu) err] Qys sA
Thr Tyr Lys Leu Cys His Pro 15 EP02 @1&68& Leu Val Leu Leu Ay His

Ser Leu dy Ile Pro Trp Ala Pro Leu Ser Ser Cys Pro Ser Gn Aa
Leu A@n Leu Ala dy Cys Leu Ser A@n 20 Leu Hs Ser Ay Leu Phe

Leu Tyr @n %Ey I@FL e&bg Id epeer AT OCAR U Leu Gy
Pro Tér Leu Leu GI n Leu a Asp Pheﬁ@g Thr Ile
Trp Qn t@?@-‘ M@ILﬁG%IMe yC%tTA}Ca G A dn Pro-
ay cf'y”Va| R A0 s e B B . St Plaac ot U Val

Ser Tyr Argéﬂl éa‘LL‘éu %% I—’f%ﬁLe@‘cAlxé’G ﬁé“WP cf'q\cd %'mfa ue¢| e mest 0 ou
1). 350 2. [ELeGRCd TCRC GECOoNACE rAC@nATR:it IT6E | GA@mant MBuence

sui vante de q%ggj s%m.ﬂ Cvd did- ABe AAG CTG
ATG GCC CT CAG CT %%Tgc CAC é?c@\c@ cge—%cg% GG ACA
GTG CAG GAARRCGEE @RET |qer se=cfeciztYeerss G AGC
TIC GG CTam@A@ud ChddA cée c&“«G GERA GGG GUEC g m:T @ e GX GAT
AAG CTG TGECEAGREC G5 Aé@ G';&’r %@A%JEER% \ G%é CTG GGC
ATC CCC TGCRGECKGTIC CIKG GC ACRC TCIT GECC AGAGO GGC
1111112111112121112121112217111211111 EP 0 215126 Bl CAG GCC CTIG CAG CIG GCA

GGC ngsC dandPaquéieim edtdou . CTC  CAT AGC GEC CIT TTC CTC. TAC CAG GGG
&A rebolibinafbbéhten&ibiune s8qenceldXDN (60 1a reéRGIENG BER- CCC ACC

TTG GA\C &C‘#ranﬁﬁﬁ‘ant EMenartlitvectetiGacofolifh $bn la reve@D@torGAC TTT GCC ACC ACC

ATC TGG CAProcedéfsurla prodhcidAundpbadineChitpre@aia cutiei ungmsfonnant selqnigrevepdiggtion cAG

CCC ACC @44ns defdondifiSoCappfoptisesEa ré@R@ratiqnids ladib@oléeT GCT TTC CAG  CGC

CGG GBA GBAPro@neafEita ségiihce CRTino-@BESTOBMCAT CTG CAG AGC TTC CIG

GAG GIG TCG TAC

=30
Met Ala Gly Pro Ala Thr Gln Ser Pro Met Lys

30 Leu Met Ala Leu Gln Leu Leu Leu 'r:p His Ser
Ala Leu Tzp Thr val Gln Glu Ala '.L‘h: Pro Leu
Gly Pro Ala Ser Ser Leu Pro Gln Ser FPhe Leu
Le: Lys Cys Leu Glu Gln Val Arg Lys Ile Gln
Gly Asp Gly Ala RAla Leu Gln Glu Lys Leu (Val
Ser Glu)uqrs Ala Thr Tyr Lys Leu Cys ZEis Pro
Glu Glu Leu Val Leu Leu Gly His Ser Leu Gly
40 Ile Pro Trp Ala Pro Leu Ser Ser Cys Pra Ser
Gln Ala Let Gln Leu Ala Gly Cys Leu Ser Gln
Leu His Ser Gly Leu Phe Leu Tyr Glmn Gly Leu
pe Leu Gln Ala Leu Glu Gly Ile Ser Pro Glu Leu
Gly Pre Thr Leu Asp Thr Leu Gln Leu Asp Val
Ala 2Asp Fhe Ala Thr Thr Ile Trp Gln Gln Met

Gle Glu Leu Gly Met Ala PFre Ala Leu Gln Pro
Thr GIn Gly Ala Met Pro Ala Phe Ala Sex Ala
Fhe Gln Arg Arg Ala Gly Gly Val Leu Val Ala
Ser EHis Leu Gln Ser Phe Leu Glu Val Ser Tyr

176
Arg Val Leu Arg Eis Leu Ala Gln Fra
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cec oTr CTA G cAC T ooo oas ooc 20 (dans | aguel WM EFHIRIIIN

1). 3. Vecteur reconbi nant contenant une s6quence d' ADN sel 0

revendicatlon | ou 2. 4. Transfornangp ga84s@t un vecteur retonbi tw del dn *
| a revendi cation 3 5. Proc6fd pour i8 production d' une prot6lne

cor nprenant | ‘% Sl L r,geq un , transformant selon la revendi cation 4 dans des

condi tions di t

ey a3 ATEREE SRS e o o,
Al a P ro Mt Lys 30 Leu Met Ala Leu dn Leu Leu
Leu Trp HIS Ser -1 Ala Leu Trp Thr Val dn Gu Ala Thr Pro Leu
Ay Pro Aa E eu Pro An Ser Phe Leu Leu Lys Cys Leu
Gu dn Val A L€‘§° | #@Y8. &Y g Bro aAdhla GSer Alsar ALeau L@go Ggua G U

Lys Leusn(Val SEer Phe[ e Cseu (;;{sﬂt ys T Yeu '—E? L&H.{al?ﬁﬂ,rgh§$r Pro Gu

pro Lo sor & B Y oy "ovs °

dla Ley @Bla GLy CYS
Leu Set dn LTEXF Hras 33l Ger 1Glu I-'Q}{SLM; Trthm gGy, ysL€tlad5

L - d Al U U Thr L

Asp  Three Leﬁ o 4 e ;233’ Pf G EEe wm el Gy Eix Bs Trp
dn dn % Feg 31[_)0& “’l\/bt'rf,ﬂ aAlmr oPro\l aletucuSes nsefro Thr
An dy A' a Miis M Ao E'l‘h 'ﬂl"i %‘iru AE?nLﬁﬁgu L&BAG%YA{&:A' a Qy

dy Val Leu al a Ser. H.s Ley Ser
Tyr [err Arg\f\%ﬁ Agj@lf ey Hds ﬂe& Gly ©®ew 6Bhe Leéu LTyd S EP O

215126 Bl (danslmaqGiy eneuesme@; 0Gld - Ala Fg@heuglﬁt igﬂ/,anhis §8Emat I on
de col oni es deﬁrﬁangllq{yiﬂig G&g& ﬁan g uence sulVante des am - 5
no--aci des: Thr = Pro gF agp Lewo GImn 10
Ser Phe Leu L8y Asps Vals Alau Aspu PBIen Aval THeg 'rua tie

Asp Gyx Ala GAlm clmu v@:ﬂ Gf’u“ Big Gh%u G},‘f{, ‘Egﬁ @‘# C% {ga Thr
Tyr Lys Leu 15 Pro u u EE

Hi s Ser Leu é‘ff Glp i""F'r oThrT, §lny Glyprdla |Met SBro SAla Phe

Ala Ser Ala Fhe Gln Arg Arg Ala Gly Gly vVval

Leu Val Ala Ser His Leu Gln Ser Phe Leu Glu

Y‘a;lr. Ser Tyr Arg Val Leu Arg His Leu Ala Gln

Pro

30

35 8. Agent de protection contre I'infection qui contient le facteur stimulant la formation de colonles de gra-
nulocytes humain selon la revendication 7 comme ingrédient actif.

Revendications pour I’Etat contractant suivant : AT

40 1. Vecteur recombinant contenant une séquence d’ADNc codant pour la séquence sulvante d’amino-aci-
des:
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GU dy Ila Ser Pro du Leu d Thr

Lou Asp Val Ala Asp Phe A aEP"I'??%"GIWr Ile Tr p 25

Mt du GQu Leu dy Mt Aa Pro Alaleu dn Pro Thr dn Gly
Al a Met ProseAla Phe Ala Ser Ala Phe G.n Arg Arg Ala dy dy

Val Leu Val Maka A%ar Gdiys Freu Adlan Thrr GRe seeu Pool MHatvalLysSer Tyr
Arg VAl Leu rg S eu a..dn_Pro . ent pr, ot ection
contre |'Infelf onuagl @15[ é’rﬁ'ﬂlg%cm Sﬁ“nuFﬁr‘h % raﬁ'ét M rde

col oni es de ghA3a nlhetcyTsrp hhxi n Vadl orGlJta Gdrwendlaat Mhr 7 Reomd.eungr edl ent
actif. Revendggat! epg PR ! syt suIG\iq,‘nt gJ“ Vect eur

a
recombi nant contenant uné aéguence cocfant pour ﬁﬁ ?’ence sul vant e
d' am n¥- aoi - &EY: ky¥sSsoCys Leu | Gim 0@1’6 Va3 pAcgoliws Ake QLR Pro

Ala Thr G n gpbgr aBpo L tay Al L a L jteu Trp

Hs Ser Aa Leu AI Gy?{ 'M.ﬁ @%al\/&, r G%n %%Hfl Ii}ro etthou y Pro

Ala Ser SerSegey© Pl;ﬁ Y& nAlGer Thihe 'in-U los Lewey Cuss Bigs Pd%u Qu

Gn (W Ar gGluysGlul eLed nlelv AP Hdw Gy B‘)\Jsa d&J /C 1T di Lys
a

Leu Ser [err Tyr Lys "Leu Hs Pro Au
Au Leu Val I9Ee ¥r E]eu%sté yﬁﬁ ri’rrébr)i'q_‘bu s'@ yS|e|1:e qyr% Br9, %‘a Pro
Leu Ser Ser GIps APao Law Gln Alun Ales @er @In Leu
Ser dn.Leu L T r GI a Adn
Ala Ley d uﬂéﬁy §?’Ise g§ér IGﬁ& %'h eﬁ%’u é I#ycf #?r“ L:@' AS%&PThr Leu
A n Leu Aspleval GAna AMep Ithe Awm Gy 'Ilﬂm | ISz TrBro GGLu GLew Het 25
Gu Gdu Leu y t "lkﬁu I a a Ala Met
Pro Ala Phe Glgl‘ Prgé Tﬂﬁaa Lﬁ}v.? ‘gﬁ Lq"p d}lﬂ) Eg %@ ‘{/a:tll Leu
val Ala 30 Al aSelhsFl—h Fhe eplag rThBerThlPhélLQau TZQ u Gl\l&l
% Glu Glu Leu Gly Met Ala Pro Ala Leu Gln P:o
Thr Gln Gly Ala Met Pro Ala FPhe Ala Ser Ala
Phe Gln Arg Arg Ala Gly Gly Val Leu val Ala
30 Ser EHis Leu Gln Ser Phe Leu Glu Val Ser Tyr

+174
Arg Val Leu Arg Kis Leu Ala Gln Pro

Hi: g{a? GIS§r LSun Pﬁlea Lléﬁu TyrnZOLeu AIGan Gny LZULEEOUﬁm" mmmm&lmﬂ
N+*
GI n

(dans laquelle m est 0 ou 1)
35 ou pourla séquence d'amino-acides :

é;r Pro Leu Gly Pro Ala Ser Ser Leu Pro Gln
Ser Phe Leu Leu Lys Cys Leu Glu Gln Val Arg
Lys Ile Gln Gly Asp Gly Ala Ala Leu Gln Glu
Lys Leu Val Ser Glu Cys Ala Thr Tyr Lys Leu
Cys His Pro Glu Glu Leu Val Leu Leu Gly His
4% Ser Leu Gly 1Ile Pro Trp Ala Pro Leu Ser Ser

Cys Pro Ser Gla Ala Leu Gln Leu Ala Gly Cys
Leu Ser Gln Leu His Ser Gly Leu Phe Leu Tyr

&5
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*174 Arg Val Leu Arg Hs Leu Ala Gn Pro (dans Iaquelle
1) as ou pour | a sequence d' am no-acides: .1 Thr Pro Leu \‘m@‘m TH“\

Ser Ser Leu Pro dn Ser Phe Leu bg& gﬁ Cys Leu 4 u
Lys Ile @n Gy Asp dy Aa 5\7 Adn Gu Lys Leu VaI Ser
Cys AI a Thr Tyr Lys Leu Cys His Pro GI u Gu Leu Val Leu Leu @ y

H s Ser - lle Pro a Pro Leu Ser Ser Cys Pro Ser
dn AIa Leu I%'h gLJ'eyu Lu, Ley H&)’E % &8 cGlu | Gly Hlde SSer Qy
Leu Phé® Leu Pma K15 Ilem Glg n Reloy IThr L&eud Asp aThel Heu Glmnlle
Ser 5 Pro Pr hr TR, p Val Ala Asp
ohe Ala Thr Tht®d %p'cr;mé TR et B Td1a %&9 "goE Al pRep Ay 10
Leu A n Pro ThGL 'G 6lg yt"ﬂlta Rl piGdu ALeuwrh&ly aMSGr Ala PI‘RICG AlArg Arg
Ala Ay, ﬂG y Valed-eg1val p%a &Nr cha&e'e; N A3Q' E’{%ﬁ‘-_ Lol hy)4e! ;ﬁ,;.nt Tyr

Arg Val Leu Ar HIS Leu +17 Pro 2. Vecteur reconbi sel on

| a revendi cati dtt31, sﬂlléqugs‘q aSSdyudrsE drapndla | Slysq@dyte Vall vant e
de nucl 6oti desLe0 ABE GELaCGEe@CT HIEC AQU C4%n ASer C@ﬁeATgeua‘Aglgg’ ATG
GCC CTG CAG CT T CA GI.GCA .CTIC T ACA GT CA GCC
ACC CCC £TG 25 ng‘ G@é‘A@‘PCC%ﬁG &8Y cAsS A&TT&G“CTGHCT@LMG TGC
TTA GAG CAA GRBOAGG AAG ATC CAG GGC GAT GEC GCA GCG CTC CAG GAG AAG
CTG (GTIG 30 AGT GAG TGI GCC ACC TAC AAG CTG TGC CAC CCC GAG GAG
CTG GIG CTG @Necie@aecompiaanieipn laagendimationTdangieauel iy sgguencyd'aRhic aig epquenap suiyapte

TGC CCC ACieggmciéotidggs GCC CTG CAG CTG GCA GGC TGC TTG AGC CAA CTC CAT
AGC GECZTT TTC CTC TAC CAG GGG CIC CTG CAG GCC CTG GAA GGG ATC TCC CcC

GAG TTG ATG GCT GGA CCT GCC ACC CAG AGC CCC ATG AAG
CIG ATG GCC CIG CAG CTG CTC CIC TGG CAC AGT
GCA CIC TGG ACA GTG CAG GAA GCC ACC CCC CIG
GGC CCT GCC AGC TCC CIG CCC CAG. AGC TTC CTG-
CIC AAG TGC TTA GAG CAR GTG AGG AAG ATC CAG
GGC GAT GGC GCA GCG CTC CAG. GAG ARG CTG (GIG
0 AGT GAG) TGT GCC ACC TAC AAG CIG TGC CAC <CcC

GAG GAG CIG GTG CTG CIC GGA CAC TCT CIG GGC

ATC CCC TGG GCT CCC CTG AGC AGC TGC CCC AGC
% CAG GCC CTG CAG CIG GCA GGC TGC TTG AGC CAA
CIC CAT AGC GGC CIT TTC CTC TAC CAG GGG CIC
CTG CAG GCC CTG GAA GGG ATC TCC CCC GAG TIG
GGT CCC ACC TTG GAC ACA CTG CAG CTG GAC GIC
GCC GAC TTT GCC ACC ACC ATC TGG CAG CAG ATG
GAA GAA CIG GGA ATG GCC CCT GCC CTG CAG CCC
ACC CAG GGT GCC ATG CCG GCC TTC. GCC TCT GCT
TTC CAG CGC CGG GCA GGA GGG GTC CIG GTT GCC
TCC CAT CTG CAG AGC TTC CIG GAG GTG TCG TAC
CGC GIT CTA CGC CAC CIT GCC CAG CCC

25

50
(dans laquelle m est 0 ou 1)
ou !a séquence de nucléotides :
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40 GGT CCC ACC TTG GAC ACA CTG CAG CTG GAC GIC GCC GAC T, ACC ACC
ATC TGG CAG CAG ATG GAA GAA CTG GGA ATG GCCCCTGCCCTCSJI /@ml
CAG GGI GCC ATG CCG GCC TTC- GCC TICT GCP 45 TTC CAG . "I
GGG GTC CTG GIT GCC TCC CAT CTG CERPAB1268tC CTG GAG GIG TCG TAC &t *
GIT CTA CGC CAC CTT GCC CAG CCC 50 (dans laquelle mest 0 ou 1) ou la '
séquence de nucl ~otides: 55 63 EP 0 215126 B1

ACC CCC CTG 5 GAEC Cc€EC 6 AGC TCC

11111113111124411413112112113111
CTG CA éAGé T CT&GéTCTcﬂAGCmGCCCCTACAMGAGGAArﬁTGCTeGG AAG

ATC CAG GACCTGATAAGGCIGCCATTROGGAET Coagh G.. CTG. (GTG 10  AGT
A1 &TEéAGeGéACCeAEAGMﬁ(AGCAQTG GTG

GAG) [ ERR] TGT A G_CIG T
CTG) | CTC] G(;A; %A%??%Akﬁ%ﬁ;ciﬁi%ﬁcﬁmﬂécccmwawamcﬁ @eT8CC AGC
TGC COe A @I T G\CCTG:AGCAM@IQ%?GN TT@A@S@: CAA CTC
CAT AGC GRAgCldac T1Eme Cliene TAGACT CTE BTG eAG €rc A
GGG ATC T e CCECAG GAgm TT@%G{?&%CCET‘E\%G#T&C GAECTACATGCTGGCCAG CTG .

GAC GTC 20 ATC GCC GATHG T1CT GIRLCACCTG ACRECAT G T ATG GAA
| AC?CCAQECG%&GCC ATG

GAA CIG @¥Ng AJSt Efg e CccC
CCG GOE g% % TCT. cgir% T%&cgé&c@cc@ﬁedﬁcmeos GTC
CTG GTT oA TARCETECEATTRGI TS TTCT XAGARAGT Gegd CCemEAC OGC
GIT CTA C&TrG CAAG Clgec G CCE? 0] 3. an rmant cont enant un
vect eur recgirg)é'n sa | a _revendi ca ?on”ﬁcou'rgé 4éégr g&bﬁG E'Sﬁr a
producti on uneaé;yl’%t Jottpr SRt |ACAUI€TS e CAGIN CT@NSERONA@hEE! on

| ar everffli caGGh SAGNTTES oo diX¢E@NSACEP Qe | Gﬁcet# B&%p%ﬁéi on de
| adi e protilgag %MPrW I roduction d' un ag r tion
contre |'Infectlon qui con%dbr cHHF n8SHn GEGNn CIG  CAaG  cCC

fact eur st i mNCEnt IGNGor IBET 01IGCR:s ATE orCeE dReE’ g oc%ges #!gaigygyant | a
séquenge sulrpent ead amg 'Qﬁ{e§¢;€5 %;r. Leu y Ser Ser
Leu Pro %ﬁ Ser__ _Phe eu ed ysF GG o TG (TG eTRalGC&r g 40
Lys Ile c GIC}T ASFG GCAG AIASC AlTre Laore Gaac GMysngeL&.A%al Ser

u eu al

Gu Cys AKeC Tarr Tora L L i r Ju_d Leu
Leu @y Hs 45 Ser LchGI ?Aﬂ?‘rﬁr%ceﬁr&‘aﬁl £C®ro Leu Ser Ser
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3. Transformant contenant un vecteur recombinant selon la revendication 1 oy 2.

4. Procédé pourla production d'une protéine com
prenantla culture d'un transformant selon
3 dans des conditions appropriées et la récupération de fadite protéine. eraravendication

5. Procédé pour la production d'un agent de protection contre 'infection qui comprend la combinaison d’un

facteur stimulant i i
. laformation des colonies de granulocytes humain ayant la séquence suivante d'amino-acides:

+1
Thr Pro Leu Gly Pro Ala Ser Ser Leu Pro Gln

Ser Phe Leu Leu Lys Cys Leu Glu Gln val Arg
@ Lys Ile Gln Gly Asp Gly Ala Ala Leu Glm Glu
Lys Leu Val sSer Glu Cys Ala Thr Tyr Lys Leu
Cys His Pro Glu Glu Leu Val Leu Leu Gly His
Ser Leu Gly Ile Pro Trp Ala Pro Leu Ser Ser

Cys Pro Ser Gln Ala Leu Gln Leu Ala Gly Cys
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cI\;Iys gro *SerEPogll‘E'jlzg\lB:;i1 5Leu GILgu ngr AIGan GILgu qI/7|;ss6082r5 lwwl"mlﬂ""mmm

Leu Tyr An Gy Leu Leu Gn AgpoMceegdu Gy Ile ser

Leu dy. Pro Thr Leu Asp Thr Leu dn Leu Asp Val Aa Asp Phe
Ala Thr Thr Ile Trp dn Gln Mt AQu GQu Leu Ay Mt Aa Pro
Ala Leu Gn Pro Thr dn Ala Mt Pro Ala Phe Ala Ser Aa

Phe dn, Arg bey Sea @5 I(9‘-}1 Hi@ £8r Gly cheuyyPhep heusctyriH s Leu

Gn Ser Phe &gy ¢y fdu Jau Tsa.rn Al Yeb &gu eng e ke Ala
Gn [err] Pro 20 avec un vehi cyl e, entL stagél g agegg 6vi t ant
| " adsorption, pREP ek rré#t Fosheds e8o

Leu Asp Val Ala Asp Phe Ala Thr Thr Ile 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 val

10

16 Leu Val Ala Ser His Leu Gln Ser Phe Leu Glu
YS% Ser Tyr Arg Val Leu Arg His Leu Ala Giln
Pro -

20

avec un véhicule, excipient, stabilisant ou agent évitant I'adsorption, pharmaceutiquement acceptables.
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