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WO 87/01132 which is a document according to Article 54(3) "EPC discloses novel polypeptudes
possessing part or all of the primary structural conformation and one or more of the biological properties of
hpG-CSF. For example the substitution analogs [Ala']hpG-CSF and [Ser'7 ]hpG-CSF are disclosed.

EP-A-0 256 843 which is also a document according to Article 54(3): EPC discloses recombinant

~ analogs of hG-CSF. For example substitution analogs are mentioned wherein [Thr'] of hG-CSF is replaced

by Ala, Gly or Pro. Moreover the deletion analog V4-G-CSF, missing the four N-terminal amino acids of hG-

-CSF is also disclosed.

SUMMARY OF THE INVENTION

It is an object of the invention to provide a means of producmg, at low cost and in large quantutles, hG-
CSF polypseptide derivatives having high specific activity and high stability in blood. '
The present inventors found that hG-CSF polypep_tide derivatives having high specific activity can be

produced by modifying the cDNA for hG-CSF shown in Table 1 and. cultivating a strain of E. coli that
- -harbors a plasmid with the modified cDNA inserted thersin or by limited polypeptide decomposmon uslng a

protease, and they have now completed the present invention.
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Fig. 10 shows a construction scheme for the plasm d pLAl. 16 Fig. 11
shows a construction scheme for the plasm d pLSAl1. Fig. 12 shows a
construction schenme for the pl asrgrio @72 WWO1. Fig. 13 shows a construction
schene for the plasmd pTrS20. Fig. 14 shows construction schenes for the
"pl asm ds CfTNS? and pCfTAAr4S. Fig. 15 shows construction schenes for the
pl asni dsB .m BiP HEDGAYWINGS Fig. 16 shows construction schemes
for -the pI TN 3

1 apd PN 01@ 17 (1) and (2) show
_..Gonstructl ?'hse? rﬂ:%l Al7 and pCfBD28T17. DETAI LED
DESCRI PTI G\,l_~ m ms for as id rﬁ'{s ﬁoésyaogm | de derivatives

accor di I ng t aci d sequence from
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Preferably the plasmids are selected from the group consisting of pCfTL38, pCiTL41, pCfTL35 and
pCifTAArg4 comprising an insert which codes for a hG-CSF polypeptide being modified as follows:
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~Plasm d Position of anmino acid substitution (substituted am no

aci d of hG CSF) 1st (Thr) - 3rd(Leu) 4th (Qdy) . 17th
(Cys) p. fTML4 Ser EP0272703B1 Cys ' '
_ 20 pCf TML7 Ser Arg pCETML13 - - Ser
Ser _ pCf TAArg4S _ _ o Arg
Ser *) No substituti off Figsmii€] T €BostibPoNakning a6ld SUbBttsiems! Bt i ng of pCf.BC42B1,
“pcf BC45, pCfBC52, pcf BC59, pCrBCTkubsiitdésminG acia©f m:egz) pE)f BC95, pCfBC97,
pCi BD28, pCfBD56, pCfBD82, pCf 510% “fBD”SAlT €-BD28T17 conprising
an insert which codes|for a h@ CSF %6‘ oeotlde ified as fol |l ows:
30 ® Plasnid pCfTL3&os) ti onSef am rfo aC|d?subst tution (amno acid
“of hG CSF) 1st (Thr) | eSfidi4{ Lej) Agh (A ) ' 17th (Cys) 6t h
(Al'a) pCfBC42B1 pCIPL35 Cvs 1 ~ Ser . Ser
-* pCfBC45 VAIPCITAAIGd | | je rg - ar Ser -
pCf BGp2 CYS % No substitufion Arg- Ser pCf BC59
Tyr l'le : Arg
: Ar g or sele o From the groupgggsmg %ﬁ% 14, 8(%1&8 M113 and pgTLIJ\Arg4S compnN\% an
Ser insert wh F°‘§&F°éf;§§ polypeptide F %modlﬂed w Arg Ser
Ser pf BCQL Tht ALg ' Ser
pCf BD28 Plasmid  Af g Posntion Fhamino acid substitytion (substltuted amqng acid of hG-CSgbr pa,‘f BD56
ﬁ a Ser AstiThn Hibi(Lou) SET 4th (Gly) 17ﬂf(cps§[ BD?(Z)l

a, Pro —AS+t Set B
Aa~ e A Seré'ys Sef —pOi BD2$A17 0 Alla
T ? P ::3 A Al - —pCf BD2§T17 — Alla
Thr P 1S A ThT = * Nof substg tution 60 Agpt her |
enmbodi mar]Lp {9 bresent invedtion el at g ring at -

T'east -one BNosthstiteioove- nenti oned pl asmids. Preferably said mcroorgani sm’
-bel-ongs -to the species Escherichia coli. Another embodinent of the present-
Jinventi gnsele@lod B tﬁepgreuma%&iaﬂg ei‘ pCIBEABS, | pteBdab, SH oMLY Cp0iBCHe] SUIBCTes pEIBLTA Ut i on
anal 0gs pciebes; HCEEhS) GLIBTIMPSCSEZS, HCIBDSB, ptiBVes, ipCHEB101, ACBRdEAIMand BTBDZETMYANi SM
~har bor i sgnprisifgeaindait Waioh cqaibadna ﬁb-csﬂpmeﬁté béity rdodifled yploive:de t o t hereby
cause formation and accunul ati on of said polypeptide in the culture,.
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Another embodiment of the present invention relates to a microorganism harboring at least one of the
. above-mentioned plasmids. Preferably said microorganism belongs to the species Escherichia coli.
Ancther embodiment of the present invention relates to a method of producing the above-mentioned

‘polypeptide in the culture, and (b) recovering said polypeptide from said culture.
Preforably one of the above-mentioned recombinant plasmids is applied which is harbored in a
microorganism belonging to the species Escherlchia coli.

substitution analogs; which method comprises (a) cultivating in -a medium ‘a- microorganism harboring a
recombinant plasmid coding for said polypeptide to thereby cause formation and accumulation of said
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(1988)]. Thus, 0.2 m of the bone marrow cel | suspensLon_(Z x 106 cells/m)
‘prepared in the above manner is adm xed with a m xture of 0.2 m of . L
[err]-MEM 0.4 m of FBS and 0.2 nml of each 2-fold diluted sanple. An equal
volWpme,(1.0 m) of 0.6% agar (Difco, Agar purified 0506-01)" solution
mai ntained at [err] is admi xed with the above ni xture and the resulting
‘M xture is distributed in 0.5-m portions onto a 24-well microtiter: plate
‘[Nunc's Multildish #143982) (5 x [err] 10 cells/well, n=3). After 7 days
-of incubation at [err] in a 5% /[err[ incubator, col onies conprising not

| ess t#an 40 cells are counted under a mcroscope (O ynmpus X40). After
counting, each colony is transferred onto a slide glass with care, fixed
there with an acetone-formalin mxed solution for 30 seconds and subjected
to esterase double stain by the method of Kubota et al. [K.  Kubota, et al.:
'Exp. Hematol ogy, 8, 339-344 (1980)] for identification of t he colony S
‘The potlncy of each sanple is cal cul ated based on the result of counting in
the colony formation test for the 2-fold dilution as follows. The activity
giving half of the maxinum colony formation value obtained with intact

G CSF used as a standard is defined as 50 units. The potency (in unlts) S
calculﬁ;ed according to this definition and using the factor 20 .for

‘mul tiplication for conversion to the activity per nililiter also I.n .view of
the dilution factor for the sanple. The specific activity is,expressed In
terms of potency (units/ng) 20 per unit weight (ng) of protein. The hG CSF
pol ypeptide derivatives |acking one or nore am no acids on the N-termnal
side of the hG CSF polypeptlde can aI;P be produced by enzymatic .
degradatlon



. The, derivatives can, of course, be produced by enzynmatic degradati on of
natural hG CSF as the starting material. However, since natural hG CSF is
low in reactivity with the enzy®P q2M2%0884e), the use of 25 a nodified
hG CSF havi ng increased reactivity against protease is preferable for
produci ng such derivatives having high activity in good.yields. Preferably

used as such starting materials gadlehg nodified hG CSFs (a), (b), (c) and

(d) shown in Table 2 as resulting fromsubstitution of one or nore am no
acids on the N Eramplbes of di-tdrminallyg Psbteasepspsceptibbeli ficatians (a),
(b), (€) and (d) can be obtained by cultivating bacterial strains harboring
‘the 30 " pl asni ds h&ndSRy dewdvabivespondi ng base sequences, nanely. pCfBC59
(NC59), pCrBD28 (ND28), pCfBC95 (NC95) and pCf TAArg4S (Arg 4S), :
respectively, followed by isolation and purification by.known nethods.

‘Sui tably uMedifdedhe enzynpggbsteteesoumimpsEidgich as serplagmiget ease and
thi ol prot 88s€SP\bre specifically, there may be nentioned, for exanple,
subtilisin A subtrlrsen ?I_D'Nr‘,.(.!subt | fqsin ri'sberg, spbtilisin. novo, -
protei nase K, fagase, THEr nof v&imAISndoBRET et nase g&ﬁ- C, tr¥=%h and

.a-chynotrypsin. The 35 gnzyey i g, uged. i sgan amougt _pf 3.4 Olerr] to . .
8.5 x[err]unit® per ni PlAge akBbre s &t BF 87 ng nat oSesl 20 D) s ep |
272 793 Bl Table 2 Exarmw?. tj\i- thqfdgi'ng%ky pr ot eaggisusceptﬂ'égse hG- CSF

. ubs | . [l L . L

‘derivatives Mdified t aent *am no aci ds

Plasmd* 10 g hGCSF a argierr] .lectl see¥l [eradgas.

NC5Q_b [err] [err] [err] Jerr] ' , '
ND28 ¢ _ [err] [err] [err] [err] [err]. [err] d
Y23l [err] [err] 20 * Amino acids after . __.

substi t utd on. miino sapids caftes sublitidiutionhe Thei supesseripid s of
the relevant amno acids 25 fromthe N term nus. Follow ng dissolution
of the stimdicaiercthe ipesition auphesss ofoithe Felenant amine; agifs,ch ori de
buf f g¢ or_ phospha buf f.,er and addition of an enzyne, the enzymatic
reaction: %‘ba&ﬁéﬁ i78Ster 1] for 30 30 nminutes to 3 days. The total
protein quantity and the protein quantity are determ ned by the follow ng
met.hods: TFomwing idBbolytiorobiahe stelink @valeridl & ancequécas Sohtibrosuceas Tig hydiachiorde totlerof M

M Br adptasghafeMbufiéd anBr aidifior of: anferayme, Bieoariagmatic reb2tionJd Sar(iOdif )al 10-311€ for 8 ei n
guantse t yinuwes te daysti ned by SDS- pol yacryl am de gel el ectrophoresis by the _
met hod of TB&total prateimabantify l@nd Ko prioteinramintity aldedetermained by he fgR@ing metheds] f ol | owed by
-measur enerfhe dgial grotsity defasminalion isrrerforsih by ihe Zepthed ob Mo M. BradfardNM; My Bepgiert: A0t no
aci d seBiehete 781248 (187%ept | de obt ai ned after enzymatic cleavage is. -

“det SL%“ ned™® sqrq\g;aha"afm_t'a rAgtermineg v 8DSrpalyacrylamida. (gok plectrephioresif aPéfcg"W'l?E'\QF (!
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DESCRIPTION OF THE PREFERRED EMBODIMENTS

ed

iad

The following examples are illustrative of the invention.
45 Example 1

~Construction of the hG-CSF expression plasmid pCfTA1 (cf. Fig. 1) -

R A 2-ug portion of the pCSF1-2 DNA obtained in Reference Example 1 was dissolved in a total amount
s0 of 20 ul of a solution (hereinafter referred to as "Y-100 buffer™) containing 10 mM Tris-HCI (pH 7.5), 7 mM
- MgClk, 8 mM 2-mercaptosthanol and 100 mM NaCl. 10 units each of the restriction enzymes Apal
{Boehringer Mannheim) and BamHI (Takara Shuzo; hereinafter, unless otherwise specified, all the restriction
enzymes used were obtained from Takara Shuzo) were added, and the reaction was carried out at 37 ° C for
4 hours. From the reaction mixture, there was purified and recovered 0.4 p.g of a 1.5 kb DNA fragment by

s5 the LGT method. _
Separately, 2 ug of the plasmid pLSA1 prepared by the method of Reference Example 3 was dissolved
in 20 ui of Y-100 buffer, 10 units each of the restriction enzymes Banlli (Toyobo) and BamHI were added,
‘and the reaction was carried out at 37°C for 4 hours. From this reaction mixture, there was purified and

12



A [err] portion of the pCSF1 -2 DNA obtained in Reference Exanple 1 was
d| ssolved in a total amount 50 of 20 [err] of a solution (hereinafter
‘referred to as "Y-100 buffer") cofR Qi2A2@@8BO nM Tris-HC (pH 7.5), 7 nM
|[err] 6 MM 2- rrercaptoet hanol and 100 nM Nad . 10 units each of the -

-restriction (?/ hr| n gr NEE_P and BanHl (Takara Shuzo; = -

i her ei naf t'r%"rm"’Ir %B f tr| ction _enzy

vere obtqo g ey e 0 &gg?‘r.a # ,Tg%cgﬁ
and

Iamr a ©,_Matu eon or
oo [&r ’?re?“ T % r;rr ey
l recovege essiol %& for fedidCrom - the
i Separ at elggoiopha twggne@fg y the met ho o
'Reference Ex e 3 vvas d| sso ved in 20 [err] "Y-100 buffer, 10-units
t éach of the- restrlctlon enzyrres Banl I | (Toyobo) and BamH were -added, and -
it-he reacti oBaRIIICBARGEHE out at [err] for 4 hours. Fromthis reaction
.m xturg, therejwas purifi 21g. o2 3 2 19308l recovered 0.8 [err]
;of a 2.8 kb ggtt e L xﬁa Q‘ﬁz e ot her hand, the .
i fol | owing nohst et touptm tpa’ caﬂonst ctamdx) for the
.first to fifth =it

al ot e .h? 3pt I de
: [t hr eoni ne[ e3%-] AEK)‘I‘G erWA(M dr ccr), 3P rmer @fﬁ)’ [err]
(GGC) #nd [err] (CCC)] 'and the initiation 'codon (ATQ reqwred for the 5
-expr ession and for adjusting the distance between the SD sequence and ATG-

s
Y :?g‘ mﬂen@r ﬁ”were .

V\BI’ e Sént j‘L Na“
0.
él'l? ﬁ{}) E(‘fddn p |oﬁ$vas ned

Xl
' 20 di ssq; %&r&eﬁ&lm@ and

. ki nase bqj‘ufﬁr;g cﬁpgﬂ,ﬂ'hmé{lg 50 M TrT o- HOl n1\/| err

| di t hi Ot hr el inls.uu @ & bith FoNiRsr@NSloked iV ad TR lig’i&b umbrt")sooaﬁ‘ainﬂglz@ﬁﬁvvnWoewm
i-ki-Nas ez5( TrakaM MgBRTDnMNRHIEIBAS RS 1 MVEATR) IiRreskicd bissdoppd 9.3 LY@ tha PASE -2-durthdt he
phos phor yApakBaiill frapfr@ht (0.6 kbyabtaiaéd in ithechbeve imaniier nt] 02 g offtt@rpLEA! -derivedtBasiil-BamHI2 5
[err] of fmgloerft{a8 ki bitainednia titeaboveatiaanarctii g ofaibe dbbde-brgiorsd DIDAf libier Was added to
:cont-ai ni riee ABturel T thissnbiddisolftioh] thercves farer ddfechviriite pfr T4 DINA lighde ddbtained from Fakaw|
fand 1 miVi Shwp; harlnafter thaegame ghall apniy)cend the Agqtion vepctiorf wasirarriprBt-at42 Cder1B heuss.
| Apal - B2erH  Thealjyrcabtained f@mhi')a"belesmm me%%%%wﬁﬂ'ﬁh Fregoll Aigd010[Bolivi e'?t -

‘the . pLSAlGe'_‘Igé’ -'r/(é,rgféa wgrelm%’mqrc Bna'f Méﬁaq Acit YRA, T
'2?2?5:6 «rrr@ us%nsf 1 TRl € Ao,
L gQHe ure ine yclg a Yﬁﬁ itl ﬁ%ﬁﬂ? Illand.
}233 (Bau) R&é Jrésfs"a:rﬁé‘ Lebi ﬂs gt ss o2% oo
i [B ok us,ﬁ M% p,,ag “’i" St dibe: *%f?rﬁ‘*ﬁ@ 38 % ot ¥ i °%“59‘*' 0

A .. Proc. Natl Acad. Aci. USA, 69, 2110 (1972)]
g‘-(he&e‘rr;bafter thrs n&ﬁﬁg} for transform ng E. coli), and an [err]
icol'ony was obtai ned pl as Kl gd ¥ dhe cultured cells
iaf -this colony by the knmmrr%%, 39 Nucl ei c Acids -
iRes., -7, 1513 (1979)] (h , this met od was used for plasmd DNA -
E._separ ation). 35 The st ture of the plasm d obtained was confirmnmed by
.cl'eavage with Banlll, Rsal, Pstl- HindlIl and Bglll followed by agarose gel

el ectrophoresis. -This pl asnid is called pCf TAL. The base sequence of pCf TA -
iin the neP@fBBLhood of the Banill and HindlIl sites was confirmed to be as

ifol Lows by the di deoxy sequenci met hod _usi n hage rr] 45 Exa rrple
5 Conet  SanBElGSo i les ST 20, ek ot e - Uptansiala roglr of 9 HGLCSF cONA (o
13- unt PlanEe-2 ed regi on of t he hG CSF cDNA (cf. 50 Fig. 2) In 20 [err] of

‘Y 100 buffe sl ve L GCSF e Sj
N e g
B H vvas &»&Qch[:r?@u’fh Gi rﬂmanc B£| EHlier
thour's. f&%m%; Fd?e?r%& ! a%""pﬁgﬁol%hmofﬁw lofdraltionft1.8544 AUfFEm %bg eré'%l .
Chl Or°0f Or Phcipitation with ethanol. This DNA fragment was dissolved in 20 ul of a buffer (hereinafter referred to as
' " "Klenow buffer") containing 50 mM Tris-HCI (pH 7.8), 7 mM MgCl: and 6 mM mercaptoethanol, then dA'I'P

dTTP, dCTP and dGTP were added each to a concentration of 1 mM and, after further addition of 4 units Qf
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“'ends?

--{hereipafter referred to as phenol -chloroformextraction), 1.8 [err] of a”~
-DNA fragnment was recovered by precipitation wwth ethanol. This DNA fragnent
was .di ssolved in 20 al of a bufERP2F2A&EBhafter referred to as "Kl enow
- buffer") containing 50 vaTrls HCI (pH 7 8) 7 mvl[err] and 6 MV

- mer capt oet hanol , then dATP, ‘E ﬁ' ehﬁ A4
.'.concent%?@ﬁ‘efﬁe '.L”ﬁ’f\?lwaff?@me'ﬁf(?béﬁ'“ef' JP'Pq Fa' 'r?'"ﬁ etfﬁ ?g ag p'ﬂ'g
972 703th ro m eff IE? nvert S¢h33 Er ds tgﬁm .
- g of a
_...herel n ﬁﬁ@ -0 o uﬁ‘é% ﬁ% gl éﬁ?g ag@t room -
A errper n carn d[f Ié X SO YHeI e J?n ithr8th ngo §1tu.9 hyst
fé?Jn E‘&Spmr ehﬂs Q'ileT o’ I Of @ DNA fragment was
T ecover e dRsonA -in hlsofo'Go Jf@@ﬁ@ﬂ&ts%@codl Wes QUdeRanidn N
20[err ]thé)ile car Hﬁ'at 379 1drC0 Rurs/\ahoradliele MaCianat ddded & eawage S
reacti %né&ﬁéaﬂ&%fwsﬁ%wlﬂenalb un® &t Ioral fwals adhemcudﬂ the disa@ide Fdactioh AE tanta dut at ur e,
 ther g VS @ udbirs itbrohfirmation 8f cdmpieds l2ieb¥ide by apgicss dol ¢idtrnptolelss, Mr2ti)g-dEerORE-
f r agmergsF dpNALchRaikikgT1.07es DAl fragnepBiEdREDI) frémeat) wis mififiqd @hd Yetovared bidited&iTved i n
20 [errretwd. Y-100 buffer, 10 units S of "TEcoRl was added, and the cl eavage
‘reaction es utaf T4 kdseouforatherd e@ disspived! 0oLy of them&mﬁ'ﬁwﬂklﬁ@mem§5&@ded to
an NaCland Gr2ceqofr the EcaR-Dial T&ment\(1.0 tikhlorch Obteingck ig ther abpyecmangels® aaﬁeqﬂ T40WA t he
¢l eawageaaeeaewd@ﬁmfewﬁ'ﬁ mixiure; gnd the "92@"3%" F‘!!S’l"’dd?“"f?éﬂlr%m’ 'E((’F arb

~conf i r mat Teenthus-oktaned | recombiaant RlAsmId P ura e‘fa" H@r’@sl Terr]
of an HwlomCaps emmﬂcffﬁ‘l“aﬁuﬁf’ ce|ls 6°'R’ l t ) was
cﬁqamTe %Hp ']°r°8 ﬂw'r'? g’ée f er,

f  exyughg of deRlasmido
Fﬁrerkéj vilipdl 3 Psth TYis glaggmt é’? ﬁmfg BanH (bl unt) EcoRl fragnment (2 5 kb)

adnd & Zéer r!! 3of the EcoRI-Dral fragnent (1.0 kb) each obtained in the above
- ts of T4 DNA 15 |igase was added to the resultant m xture,

: cdnbiflidlid 5l Hiog Lol fof ﬂ&l&de%e?%sul@ﬁg A Eubstttibn 36thé NiLtérininalTdidino

t hus- obipe@-¢a ety TR STIRE 56 Ghd-pOMEAT USTFRg. Bp Lranstorm E. col i

HB10}, -amd—am ApT—Cot uny Wers UULaI nmed. Fromcuttured cells derived from

.t his col ofygo @ d¢veuibdidPNAersa@s HiSHNUE B ed. of PCSF1S2 (AECkb) bBtaindd byhibe piettedriotl

- obt ai NefefiGrite EREHHIS NES! ulits AGAGIORE regifittion lersynes b (Behringérofidnohwimicend |Bamtih g e

“Wi th Hi wéld bdideadhd R leavagei reactidnaeasiceliripds ot t B2 0iCB TBRSH FrorDthisFaaghion raixigre,

Const I Uthére B/as aHitaiied @bt 0.6 e da DAl fragmefitof atwol YEpkdyiApaliBamhil &rsarnent) ﬁg{‘“ﬁ’!"@rﬁmf

subsba t ofithehG-CSF geh® N-t erm nal am no acid of hG CSF narrel

pCf TL38, [Sehardtedb 2auachf pEELY([Seking et al.: Prpgy Nath ycges S¢iy )

there weuliurdiobE sl IGELBFERM BP-625 by Jreonvept Q“B“R@%fa‘b )&Fﬁ‘ﬁ °'E5

Ref er enb‘@‘e%f(‘ eacﬂ of 8“%5??‘{!%“0%5 Vﬁ‘?‘z‘é“‘gw 23 ta d eavage
B ou n as 0 INea al
Ry g '%F"‘T'EPF °r §° Abant mﬂmﬁrﬁﬁﬁ ﬁ\gg térs as,awas
_obt.ai nel "%‘6‘?5‘{1

b dh M eQ(Irlb@cpﬂ ggpa;llesg F&Eg(ﬁ%ﬁﬂaﬁ!ﬁqm’“

fragmengy), I of P G40 Bach § Tahrif
pC—ELl [ blt) )eang Psffil Tea actugpwhas o Flom the
' ecEabo@tCUd ud Selalohafia rBE’l—a@&Si 1h)kbt(|taamcp@tnftgjmehﬂpnal

"met hod) ,ﬁgmwm&adbﬁ,ﬁ@iey@ﬁpywch{reamo Y-1 00 buffer, 4 units each
of the r e thedthed RarRNia Widh Sf b Aetbislty of Batstitingies NPBimiinahamieo aulttiof chetuprh®-€9Fe

_cl eavagfankedATHr, with SSRLTys, Afg oraGly andtpravidin etver ijitiakiar coBorn(@TiG)requiredbior expwessianzeod | on

M Xt ur ealsé ievidw vicasijuetiip ahendistared betivedh. the SBrsequends and BA dowagyram fromfPajeae 1. 7
kb (Rst bpdiaprtib lehgta gieetetbp, adridr ather reagonshibe follgwingrNAdinker wes syobepizedsr ni nat or
:(err) termnator) by the LGI nethod. Separately, 3 [err] of pKYP10 prepared
by the nethod described in Japanese Patent Application (OPI) NO 110600/ 83
was dissolved in 60 [err] of Y-100 b&erer, 6 units each of the restriction
enzynes Banl ||~ (Togehmer apdieiBs)y | wer €¥8dded, and the cl eavage reaction was
carri%d out at [err] for 3 hours. Frd¥& he 4Q action mxture, there was
obt ai ned about BaBlEIr] of a DNA'#?%\&?EihtP‘(?f L&Boﬁiyl 1 kb (BanlII-Pstl

the other hand 5tn viles, APAKGEFRLABONIGREETAYBREL £ "8\ for minal -
am no_acid of t,ure h ﬁfﬁ gge#é Thea odt sager, CysS'Arg or Ay and
codon ?

prOV|5|ng the i |t|at| required for expression and also in
view of adjusting the digy giege (aaiwgen t he "SD sequence and ATG downstream
from Ptrp to an
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46 appropriate | ength of 6-1 8 bp, and for other .reasons, the follovm ng DNA

“I'inker was synt heS| zed: Ser 26 mer (4m x) ST Cys 50 _
-Arg Banl1| . - Met (EPW%M@ a y 5' - .CGH ATAAGCTT ATG
c -3 55 - ) TATTCGAA TAC NCA GGTI GAT '

.....

ﬁ ﬁ ”E\t abve -' 'EP 0' &El ] the above forrmba,"fN ilsibine of
the base
e o hggﬁg i P;aw ;g@ it mz:;:z R
20- ner. -_ ff er,
6 units @f.q u & ide' |nase ‘ﬁara LRiz0 wa'ton a ed, and g pat
,_phOSphor y aﬁw Ba u. {hb Bs#’t@édeﬁ?efdrdpafbaﬂm fraeline:ﬁ (abott§ rsfkla), yin @ﬂhé‘b(ﬂiﬁ-@&wea_ hen,
0.3[err] pgifs el el 7 ke igostHhe TokpebaiBA vectaR Lk g101de5:ekh§anm-Psﬂ
~0v2] ert] Fsa‘nTéﬁhebda amd&en meﬁ’sm the Bswﬂna.irmea?eratsscﬂ@@mw of 3k ) of A dlgase

0. 2[ err] sifiet, hid Qdik @ SidoMBle\bB eCibovakDIRL nkerewisvaidedBthd ikied bolifiiom gmmiurtfeabout
1.1 khy, agmieh opblusitsndd 0r4i DNA liyzsecio e salion) e, ligaien deadiiohvals \carded out at # U2 fot 18 f
30[err] @busl4 |igase buffer, and about 1 piconole of the above DNA 1inker
~was added tThe trévembinant plasm&odnulring Ieaciiint reixturp iwat lysad 19 Gransfogrol df colicPBOBSIFBAFERM t S
of . T4 DNAPHDZpx fGamemn tehel.: PejcuNatio Acadt Beb USAgZ2. i3618 (178Dt and Argelonies verp ebtalpest  at
[err] f oFrometihersivapsformants, thersowdse epateted jand; m'fiﬂe%tbﬂtpliﬁ'ﬂﬂ é&(’ft“?"(ﬁrl“?‘i’mi Juhe was

used t7® swushisf o epshmf ﬂecqumieamswas Bm'w '“ ol
R ¢ ho SO e PRl ¢ hown B 3T %@9 erge g?latv ag” g ”Eé’
Fr om t he .

y s i 8%15%”“? E‘g’nﬁ"
conf i rzroreg S§/ g avage with Pstl, EcoRI and Banl |1, foI I ovved by

‘pslyactyl am de gel el ectrophoresis. The plasnids obtained in this way are
cal | ed pCfTL23, pCrTL38, pCt TL3§,@n§1pQ‘,‘B_%u &lyskoordla Fig. 3. The

'sequences in the vigigyas of thamty 66T CEN/TTX GGC=COB-GEE der i vative genes
in said plasmds e confl rmed by the di deoxy sequenC| ng met hod usi ng ML3
phage 40 be as follows: 20 Met @eg Bep Rxn L@ G&:\b’“l GCBCf TL23
SATG GGTI CCA CTA C{{‘pﬁm‘m 25 ATG AGT CCA CT Met Ser Pro

Leudy Pro Ala pCfTL38 ATG AGT GCC Met Cys
Pro Leu Ay Pro Ala pCfTL35 Met CY' %% ‘CCT GCC 30 Met .
Arg Pro.Leu Gy ProPRfEL3%r TL41 ATG 1 "G" GGC CC GCC 35 -

~The sudostitution of the N-term yr 14as confirmed in
the pCf TL23- encodedae%ﬁF der%&& Fﬁﬁ ﬁg%ﬁ%&&c} CSF[err].
Simlarly, NNtermn 0 aci d substitution by Ser was confirmed in the
pCf TL38- encoded hG CSF derivati ve, Whl ch is called hGCSF[err],

substitutio S hﬁ _ Q,_G 9%
on r. of m ure -C w nfir &TLZ\Q’Q

-ga” th%siﬂf %‘E. ’wh?ﬂ - | u &% jl:bsu &Pﬁg 1’%&5':

erivative., % ,,e_ btsshitlitfoR b9 ys in
-pl-asm ds,y D cal %]. Fell] M%pk;y‘ Sn the
resul ti nqacfm@m,e&athewldemm RR .d\baﬁéarﬂz@-émrtm@pd thiTd am no aci ds of
he‘csa,,( Fig. 4)
' Example4

. Construction of plasmids, pCfT M14, pCITM17 and pCfTM113, which code for polypeptides resultmg from
substitution of the N-terminal-and thll’d amino acids of hG-CSF. (cf. F|g 4) : '

In 60 1l of Y-100 buffer, there was dissolved 3 ug of pCSF1-2 (4.5 kb) obtained by the procedure of
Reference Example 1, 8 units each of Apal and BamHl were added, and the cleavage reaction was carried
“out at 37°C for 3 hours. From this reaction mixture, there was obtained about 0.4 i.g of a DNA fragment of
ebout 1.5 kb (Apal-BamHl fragment) containing most of the hG-CSF gene by the LGT method.
.50 .. -Separately, 2 g of pGEL1 (3.4 kb) was dissolved in 40 wl of Y-100 buffer, 4 units each of the
restriction enzymes HindIlil, BamHI and Pstl were added, and the cleavage reaction was carried out at 37°C
" for '3 hours. From this reaction mixture, there was obtained about 0.5 i.g of a DNA fragment of about 1.7 kb
(Psil- -BamHI fragment) containing the lipoprotein terminator by the LGT method. '
" Further, separately, 3 ug of pKYP10 prepared by the procedure described in Japanese Patent-
56 Application (OPI) No. 110800/83 was dissolved in 60 ui of Y-100 buffer, 6 units each.of the restriction -
" enzymes Banlll and Pstl were added, and the cleavage reaction was conducted at 37*C for 3 hours. From
this reactlon mixture, there ‘was obtained, by the LGT method, about 05 Kg . of a Ptrp-contammg DNA
" fragment of about 1.1 kb (Banill-Pstl fragment).
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‘- 45 In 60[err] of Y-100 buffer, there was dissolved 3 [err] of pCSF1-2 (4.5
. kb) obtained by the procedure of Reference Exanple 1, 8 units each of Apal
and BamH were added, and the clEPvagr0B8&icti on was carried out at [err]

for 3 hours. Fromthis reaction m xture, there was obtained about 0.4[err]

of a DNA fragrrent of about 1.5 kb (Apal -BanH fra rrent cont ainin rmst of
the hG csrn "mﬂm?umvggd': imina aee é?“?;tt foron

kb) vvas

rr{ri"i, g §§ ﬁ%“tﬁﬁ?ﬁfs"‘“"
reactro i " ke hre erP] cf’r'mg IS reac

m xture1nt nhf"'% rrent Jt& emteﬂﬁkrﬁrcf.] of a DNAfragrrent of about_ 1.7

kb ( Pst contalrning t i poprotein term nator by the LGT
‘et hod. Furt her, separately, 3 [err] of pKYP10 prepared by the procedure
~described in Japanese Pat ent 55 Applicationgg@Pl) No. 110600/ 83 was
.di-ssgjved in 60 [err] of(4ixQ0 buffer, 6 unit ach of the restriction
~enzynmes Banl |l and Pst| gsmeradded, and the clPg vage reaction was conducted
‘at. [err] for 3 hours. Fromthis reaction m xt &¥& there was obt ai ned, by
the LGT nethod, about 0.5 [err]Met aSOter%Q)nth’gnr R3Y¥YDNA fragment of about

"11kb(Ban|II-PstI fragnent). 27703 vre of the.
necessity of SubstC@ KTMAGCTE (ATGr AGT Jb" \ﬁ/ature 'hG-'CSF
with Ser and the third am no acrd LeﬁFgf% G Evvrth one of Ay,
Ser, Cys and Arg3arm ?ﬁ"b\ﬂ‘?ﬁ%g TAE i a don ATG) required for

-expriessi on and al so ip view of necessity of adj usting the distance
b‘etkaén the SD sequer£% My A'I‘émgg\kmst ream from Ptrp and appropriate | ength
of _B- 28 bp and for other reasons, the 5 following DNA |inker was

“synthesi zggy 48 2bMer HAD5net & a&ﬁ—&tﬁndéﬁ' OrAs Wk HhndetkSa P@&G%rﬁaﬁho%h&%@ dy

lo " method The 26-mer and 20-mer ( icomoles) were dissolved in 40 ul of T4 kinas5 bufféh 6 TRifs oVl

'-_Ser ) olyrﬁizﬂotude fIiini{se added and e ho hdrfatibr foabMeh Whs carried out at 37°C for 60
\ CGAA TAC TCA  GGET NCA - 5

20 - “Ter (ﬁtaa B8 ugQs b rpSSF1-2-dlBﬁve'&@cp8lEamﬂﬂﬁhgﬁQm abbut 3 i5kG), 6.2 &h bENE FGELDNéweter &
synt hes parshnihy fridi@nDEsbun B Kb) RO EPR.Gof he Bardil-Pstdiagoeht (sbdue 1.2 Gbynt the armles2ion Mer
(each 2Uectir pRYRID.am¢h otaired dh the above channar, 48 essdived in 3041t lof Titatigesehwiféreand aBoutini t s

of - T4 padlpicorndé ofidbe abevekDhralinkerwas addddtodhe mintdretspiatiopifie Wmeywttwm 6ruplitscaf THn was

~car r ised DiAfigase 0317 ssiutign, the figaen rationwag gardes] outptediC i@ 18h@ws: | of t he
'pCSF1- 2- déihe vesgmiipan FDMWOW&:%MO" (Blgwatvas ussdktagq m E_?'_ CegpSks
pGEL1- dBP{}G%0Y bpsthe mathagjjof (Co o colaniep msy lged Tioop " °’°

‘Banl I'l - F%qatafeﬂ@afg Rutiffed 'g%@&te "sl°’1§§a ”\'}"e ""‘éach
BB]E w etr g_lg e in tg% of'%z rtwr ar%e{' %ﬁ?ﬁy @ %‘%
I gase

m xture 'é°3’f'u't 'S ‘"c'"'
to the 8P '?f'(r)"r'red ar#%otdug Was car out“oat [err] for 18

hours. The reconbi nant pI asm d cont ai ni ng reactron m xture was used to

traggformE. coil CG00SF8 (i SeE- 19£8) hﬁyretﬁ}@d ahaCohen et al. and

[err] col onies gt aLn pI r gscgepgeet ed and purified
fromthese tran?or mants by nomlln% rreEE ds. The structure of each of said

plasmi d DNAs was confirmed by cleavage with Pstl, EcoR and Banll|I,
foll owed by pol yacryl ani de Met &egc- Proophts esmél o plﬁa&m ds obt a| ned I n

t.he ‘above nmannepcEMMlgal I-edgnpfw CORf TOGT BGL p@CMMLGEC as shown _|ln Fig. -

4. The.sequences in the vicinity of the N term nus of the hG CSF

derivative- encodi ng genes re nf i d| Y & quenci ng net hod -
using ML3 phage to be as f\(l)\ﬁ wsso t""Se$ ‘Pr 3( %ci Pro Al‘a

pcf Ti4 - ATGPCERNEL3 CCAM'GTGﬁT

The substitution of the N-terminal Thr and third amino acid Leu of mature hG-CSF by Ser'ar_-ld ‘Cys,
- respectively was confirmed in the pCfTM14-encoded derivative, which is called hG-CSF[Ser!, Cys®].
.. Similarly, the substitution of the N-terminal Thr and third amino acid Leu by Ser and-Arg, respectively was
55 confirmed in the pCfTM17-encoded derivative, which is called hG-CSF[Ser', Arg®], and the substitution of
" the N-terminal Thr and third amino acid Leu by Ser and ‘Ser, respectrvely in the pCfTM113-encoded
. derivative, which is called hG-CSF[Ser', Ser?].
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'NEt Ser Pro Arg Gy Pro  Ala 45 pCf TML7
CATG AGT CCA CGT G CCT GCC Met  Ser Pro Ser dy Pro Al a
pCf TML13 - " AGT  AGT CAEPO2ZETOSBEGC CCT GCC 50 The
substitution of the NNterminal Thr and third am no acid Leu of mature
-hG CSF by Ser gnd Cys, respectively was confirmed in the pCf TML4- encoded
_ derlvatl\/-e—%f%ch Is called hGCSF[err] Simlarly, the substitution of the
N-termn [ oChmi i MR b gr and Arg, respectively was
55 conflaj')cn&m%o'ttm M—etreoted—de —vat+ve, which is called
hG CSFgerr] sﬁ'il@oft\hﬁmfb\l#b'?tﬂmérélké%sa@edtﬂ?g &"pbﬁ'ﬁ\%ﬁlﬁu‘xedwrthead?&e&tl?é S ExAI P
aci d Leu {@yunaeds v ¥dstie8én eﬁzﬂf&mianuqb Yinits of ihB Reshiction W=y BRAP AR Fobddry ddded, €
which i s gaklo@fbektion feaktoR Is' darried ole3t $7 <2 her 171bar. PrombNe\aRdtien Mikdure) théraWaé biitedon
~of the repaninsagtof dnasarcsF REMNEMtdring. DNA Gragrignt of about 3 RO{BAAIN-BtuD tragived§ O
“buffer, tdeparatelyBsugiorpEwPasarodag¢ed by theQirocodiird ék Refotsnéd Badiplb wasidisgiverra G0 ibofof
Exanpl 't’a 1v-10D Guftani 6 upitsodf Badidl wae addetl,chd tha digastipneacBbnivasaadedl it atrdi7t € fopfi houne
r-estricti onTehisyasadsiad pt bquelVolyos of phowst satusatistiondth 10.miy TrisiGliipl S) andrt mME&EDTA.0nN
i s carri eMtepyigorays siringr hé aguedusfinyerrwas Cellgeted biclow-speed centrifugatiop (3:300 ranh AP aninyies;
“obt ai ned heteipaiter.Ghessame cprsittiongwarausedirAn saual velume af ehioriprmivas addg ARch ftes ¥igareHs U t
1.3 kb ( BAfIrg: thegaygous layay Wéﬁﬂ";ﬁgﬁéﬂ”weﬂ%ﬁ”@[‘%ﬁ“ﬂ AJf10yelymoef I M seriesely t he

‘pr ocedlr é”’aéﬁd‘kéf 2P éﬂwseka addads &) the-mixjuie "5?6 t‘b‘fta"f(}“ -20¢C 850

“buffer, °Ef j 09% (4d re:qr%{r

oout at [chf 2y e g K"‘" i w°51° iﬁf’ ag rnﬁ out°a'§
sat yr at e ({fh 1 %pn ﬁﬁ@ Eé eatl 5 Jor 10
stir Q;g miB ﬁmgHS‘fQPﬁa @ ad &Eﬁ\ 3{0 AKX, §Bﬁf°s nr&éirl n?ePPstl'
(8.300"T pis adddaland rr@abﬁ%ﬁ ? Barridald6t & 3PS foP Rt 'Ffbﬂﬁthy‘@%&ioh’ﬁt

equal Vol yBRu@hed: b} @6 @ ﬂmhw%b&d@ledg 3.1 pittetriihator oS it DNAL ftabibril 86 abb.ha 8
aqueous | i@yBEmMIABluyPst Bagridht]Sephiaidly SPREG f FEEL1Iviak WBadVed T 407 wilof Y0100 BLibAEIOOT 3
‘M sodi um uarEach of thd resWiction ankymes BahlI(Tovobd) GRS Pif word dtdsd) land/\B6 dibédtich restti@twasand
the m 2t wosdusas aed7i*Cvird oor, aildad4dl g bf tndpKanfpeomoler-bumtaining TINA fragment pf dbaital kbas
col | ect edBai-Rsti lirdgnoant) was byt ifrom thededClionIniixt@e By thp NGT dGthed. nut es) . Thi s

preci pi t at eAlwat0.2ikg Sbthe @EITANISTSBan)ii-Sid frigrasnb(abdutif 8 éb), abhX 0| ngl TR PKMEZS and
dGTP wer ederivhd cBamit{blntxRst! fragment dabovtat-3 &b} antl abow Gl pg Jof theypFEL3-derfved)Raplil-Pstl

pol yner adagment)abersy kb)r%agm@mlvweis 3%!@@314 DA ligapenloutipred nits ohT4/RNA ligaserwas addedht  at
[err] #orand thelipalion wactionywas HSNA“‘ phvhife F%é%h?"’sKl enow f A a rrent was i nacti vat ed

b Ty roaciipn, misiugsy RIS
e ﬁ' i bk ?%i%;g]; % 8 SOl Ry 18 ?béﬁ"f‘?'t‘,'?'lag? ek o b o e

and t he cﬂ hown;i s carried out at 37 Cfor 1 hour. Fromthe

'reactl eefos ned, by the LGI nethod, about 0.6 [err] of
- 96][‘| (?1&(0%{& °"t°h ch% fragrrent of about 1.8 kb [BanH

(bl unt) Pst |, §d R05PRido- buRtGP ot @szd.ssé{.e%ré Lg QF 1 Fers8BbraibaS5P Ihg Grbcbdbre of
“40[err] ofampid GO 1@lbfuiseéach%8ﬂidr\‘e Sufcti&PeiyRls ﬂih@n lafiP BhIll GlotePBdBdI Z R Agdilidn!
(Toyobo) @&florPwis oot AEBEC RPH Holie ABOWE BT @ Or. & TFtbpnan pHydternfiing WS
at Q[ @ rifaghenit ot abau 2,6 N (HinduKBglickdgmestf whe' wiRaissaNRIM o OBREGT mE@RE B e NGETDNA
fragment méthoab Sedaralolyk hoq BgTot TSI was fdisagiveri i )1 5valsof ObtDALbuteeel, S0r wnits blvh of the
‘reacti an restiction enzyyestBamHL4EE Hireltiivecb. adddsiharid th digeston [reactfon wae cqpdicted bt 3t Cifardd
‘Banl | | - Sthelrsf Amb@GRE cDMArcentaining PNebyagmettonss r@ovefesirfrom thé raabtion pHAPE By tbckGTved
BanH! ( bl unetodRed purliiecieping FRLUTIB o (Scitleigtiet’ Schuoll).dllbis RNAGragmeng e disspivadria totoal
.PpGEL1- éhervolimg oBfhi of a suiytion ¢ontaiing e Hbts'a-ﬁcmpﬂﬁ ), fEMaMgGls; 80 mMNaCland § mie 2y |
of T4 DNA(“?’F togthang], (opginaftey rpfsreds t°ofs T&‘Mﬂfﬁ é%é'“"ﬁ/a%f thel d@ﬁm%‘oenzv'a?n Perhe

I QB% 'qub Manph % gddedhpnd th @ ingfes
Wiagahéé’ﬁ ﬁﬁ (g(? o e[ %ﬂﬁ@mzﬁsm "aing

‘the-pl ;as . ‘L abo ntigned

3 i g - o ( in 100 U
_gt hOd Of { lon %’gyme v PH n aaclio w pg‘ (2)

nst r uct B 1p 9 4 o.éfﬂmni "Zh %re

-Was _d| SSO rg ve Ig}le3
10 units ctfoﬁ%la;E bdrfidd Yt ﬁ%yéﬁs §§nenlan
the di %es\kds%’hcﬁ\/ﬁt@&w REtINES 68 9E for $6' miidies, fﬂac d Q& 169 Ufo uni&bé?ltﬂe rBstricti
of a1y PéRpRABQIPHA BHEY, arGRs diheic Gedehh whd cond mgaaefnc 1 RJAR Wbou? 0.9 1 1dt an

( Hl ndl 11 - Ei@l thrimi agdmmtc)mm.sg fagafeat df kSRt mebpr[mqﬁmmmgmmgmrﬂ vy obtiifed-GT
o " from the reaction mixture by the LGT method.
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met hod. Separately, 100[err] of pCfTL38 was di ssol ved |n 1

buffer, 80 units each of the restriction enzynmes. BanHi .
added, and the digestion reacti &P 0% W Ructed at 37[er T
hG CSF cDNA- cont ai ning DNA fragment was recovered fromthe

: 1]% Fikeé Sehl cg# LS ' .l '

by the L ur| | ed usin

Thi s ﬂ ﬁ%ﬁ j/l?few'e is

sol ut | -

M 2- rr:ash@,p .t.of Fi R |tQ N e t..@(f g mags
p

of the &Rl

~di gesti pR dbie fhbn%ﬂva%e%o@%rtﬁ sﬂrfbtolﬁb &ﬁ‘erﬂ.&em of Birnby
an hG Cgk 5RHS\$HaEN KRR f;ragment of about 300 bp. (H| ndl 11 -DpnI

~fragnment) was obtained fromt he reaction mxture by pol yacryl am de . gel
el ectropho&rﬁﬁjcﬁoncﬁﬂcmm chegaately, 10[err] of pCfTB20 obtai.hed. by :t he _
proceslur e 0 anpl € Was- di ssolved in 100[err] of Y- 100. buffer; 20 units
of the re#t 50 at ofomoermmrena&\mlsolwdss 12gl diepGITOsK 1D dhiteined iag @sdcrilond in mmreceding/vas
per f or nesitiant TigetdOvére addbd [Tawits. of Tiecresdidlon @zyweBanill (Toyobo) ahd:2 diityeof Bglb{Nippon
phenol céne). efidiherdigestiorareadtionwasednductbhat 37 * G foe ¢ hesirtFaan the reaelion dibdwe theeedverey 30
al of Keksainegh Buthe ABT nsthed, abutd(X6 EeNal plophasy pereoter prItieneeRtaining MNA fragment chdded,
and thestostatkl ©aniiBal f@&F‘P’P")e‘t!‘d@BQ“t &9 P retp] tormisiatoneprtiop-gentaining ragyent of

ponner%@“ls'f?I(E?lk@_'f*'f‘ yas inactivated ytw&e gé't::E oéav;
t

o L i"’::"':,, o ?E,g é*%‘f :):iot f@? %ﬁfﬂﬁ T
hour . gf
f\eagrrent Qm@ gﬁb ﬁ,

£ n| ng
;ze @\gs obt ai ned from t he

I
reaction m xture LGT rreth d EP 0 272 703 Bl In 30 [err] of T4
DNA_Ilgase buffer there wer e di ssol ved about 0.1[err] of the.
pCf TL38- Hi ndl11-Bglll fr kb), 9@9&5&0 2[err] of
the p&EFTL i ved Hi ndI I* % ”EQ{- *h@si%o angl. about - 0. 15[ err]
of the pCfT 20- deri ved %Ga ‘t‘b t°Cabout 480 bp),  each
obtained Ip ug e A et abTuET S=-3f T4 IDNA
11 gase, t#ﬁ l&g:}ﬁre ctlon was ri ed out at or 18 5 hours The

reaction mxtygre was used to transformE. coli HB101 4nd a col ony
was @bt ai ged. | TACOTGT\GGT tﬁs\ﬁeﬁﬁﬁsﬁﬁ'ﬁcmmﬁ?t : by the
_above menti on®&d net hod of Bi nbol m et al . Th;i was obt di ned pCfM95K19 shown
in Fig. 6. (3) Construction of pCf Q’ 6) 10 In 50[err] of Y-100
_buffer was di ssol ved 5[err] of pCf T95K19 obt ai ned as descr| bed in the
pre

9 argt.o V\{EI’ unts J.ction enz
Bl (LB %tt@,zduﬁ E gr s toggtgg 7
Shuz r

there Waa.onttt.@eane b 37t"e§ aroa "ot %Qf err &? DR

pr 3 not er pRbd, qunugtenth h@ﬂ«@btawta egrmaean Rdgmbrt @RAUT 1), 585 ﬁ fwtdel edim,ﬁ
NirdgridAd o i Lig ©f the BgIFSHuSA Traghiehtl (Bala50 B sdcmamamuammm

f I ag e Ninasier, abﬁujissdlvea ikE5 iR T4 DR ligasé bateTNbyed bPapdison tobhout SlHitdriolel obthe

pCf TOSKatshvsvaNA tinkes dter duitthernaddifidh] o Buhitsadf T DA Gigdseftheciigation resdtidnsvas tondinged at

restricer@for tdimpse Bgl |l (N ppon Gene) and 10 units of Sau3A were added, and

t he di gestTherpactionmbdurnwasased:ta transtorin Biroli HB103,/4naApl dolopy wasioblainad, and the plasmid

Pol yaer PNAwesiteceyeled b dii esishnbiethp sbayé-mentionaderetiod ohBimbolm ot - Thuy wasbtsined 0. 3

[err] oPCWAA! prewn InoFigeGrDteyyRation of the haseFaquanas;of the fimker Rortien ALRRIAAIfby dhecabeves 50 bp

( Bgl | - SEgtiened, ﬂ@?éhf‘?q“"'lﬂlﬂﬁ tptod reve El%f’r Q'P'e‘F‘g third °f Qf Itl‘edeFl cogigg for iR durthg

synt hes Aping aci n this pCfAAT, the DN portlon coding for ty -the, 49th-amino

Sau3A 28cid Pro to the 23rd amino acid Lys migsipg- Fy(ih ppqy londhas ggqn iTt@f:Il,lc]ad [err]

41 méf (‘*%?h%“gﬁhf’&" a"‘t'f’?é“%g' "r%% FfFP&‘ ﬂimrPéP agf’?gs’aés AR 0 B8 wer e

synt hesi n I hosphotri ester nethod. The 39-mer and 41 mer
(each Zé)ﬁa’r"e’p'"\{cti "6? 0? lved in a total volume of 40[err] of T4 DNA
ki nase bufif d &vqﬂd %ﬁafe%as%s&&hlé%% BOAPEbidiiod 3 BosbrkRl A ifle SOV beciBiSs
addeds ahl kHoPRas added, and the digestion reaction was carried-out at 37°C. for 1

hour. After conﬂrmatuon of complete Xhol cleavage by agarose gel electrophoresis, 1 unit of the restriction

enzyme Bgll (Nippon Gene) was added, and partial digestion was effected at 37 *C for 256 minutes. From
the reaction mixture, there was obtained, by the LGT method, about 1 ugof a t_ryptqphan promoter portion-
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reaction was carried out at 37[err] for 60 mnutes. Then, 0.1[err] of the
“pCFT95K19-derived Banlll-Bgll fragment (about 1 kb), O. 05[err] of the =~
Bgll-Bgll 40 fragnment (about 1. EPH3T2¥03BI. 1[err] of the Bgll-Sau3A

fragment (about 350 bp) each obt ai ned in the above rranner were di ssol ved

in 25 [err T4

pi conol eg' o*ppt ';}i 69%’“‘15%5 "1? ?ﬂ(é&ﬁ frﬁﬂ"feg %%F?ﬁh’b% gg%j mef‘t) ?Sé%ﬁ 8 14
DNA i ga CLIPEAMEEEY on was conducted at [err] for 18 hours The
‘reaction mxture was used to transformE. coli HB101l an [err] col.ony was
obtai ned, gRgxthe plasmd 45 DNA was recovered fromthis col ony by the-
above- ment i onggde NEé TeuOPrBi GIni SertPle Lethus was ot ai ned pCf AAL shown in
Fig. 6. Dete i‘CGaAG’pm CCheCthlSGétR!er% of the Iggkﬁﬂportron of pCf AAL
by t he above~ CHGAT GGRcBRC TCG MM IGMMMITRod r€98PEd that the third
base of the codor¥codi ng for the fourth amno acid Leu is A In this

pCf AAkg the DNA port j *Jcodr ng for the 14 am no ‘aci-ds fromthe 10th .am no

acid Pro to the 23rdf%ﬁno acid Lys of hG m ssing. Furthernore, such

~mutation has been_int %rd cu’i‘sv&i’% e 6th amno acid of hGCSF .
‘fromAl'a to AYRY : ﬂte (437Caest (&mixpn of :

pCf AB5 (cf . A %- Yc,worwff d2ssmexc(ésix) r] of

. pCf AAT8 obt ai ned -as %escrr d i n the previ ous secti¥n, 5 55 -units of the

restriction enzyme Xhol was added, and_the digestion reaction was carried
out at [err] for 1 (NobeingfGehec SO Bdri on of conpl ete Xhol cl eavage by
‘agarose gel electrophoresis, 1 unit of the restriction enzyne Bgll (N ppon

Gen\e)/ pas aﬁ‘%qi r Bﬂﬂ cg %ns tr?ak Dﬂ)\ &ﬁ&n' \é@d%s %t Ihg % grﬂin@& JS%F ﬁé-ci‘:lgfron?ﬁe 10th
S put 8. a’rzi & ﬁ Shaid eSugf. o5 i9\ASsindh b REESF RBNA b%gc'fm met hod,
about [e R (i QH&S Ghd &bl Qfljle-stdnded DNAs Qvefe/ SyntHasized loyaiRel
[err] t erorana@ aaaspnarésrepmmﬁwﬂrﬁa Filrhiéi ahANE5-h6r TSN EbmBlémenRALb edchidthef aftacthe 239 |
- fragnent Jner aRIPANK: ONAs Edhbidnidhta Wb Bégh DINGY werdtissoivakiin paiksNandaathziedn arhount of 2Khol
Ser. Sek  loRbméssDin@ tétal SAUMEBISI0 LLOoF TH (inase Glfier; BANE WA TEAAlyniEIEstidel KinaSH (Takara Shuzo)
- 23 mer  CAva§hitied¥o baéhl<alutidniand Ghe(phdepfichyidtion red&ionwas deformed at 37 < C for 80 minutes.| er r ]
'Sau3A Lou L¥ten,Aigug cfiheGbIAAGHderivéd|XhdlrBgll ErggmeTT@iout 3 ko)abtailgia:s TipseriBAsbam/ANEiT C
“AGG AA 0.1 ug of the pCfT95K19-derived Bgll-&mkmgm@nt ébryt 33%bp) obtained as described in e PEUAAT
CTC GTT GédBo @e disFoh@FAGI0 1l GFT4ANA | tx: r(aqdr?emggd@ ogh of thgjabgyp DNinker
" Thi s |9onleetiorBiwarecasidecaiorthe mstite spgion unjip pCHS RNAjigeser was added, and theioption
~acids of r¢pciongps P?"S\'ﬁ'ﬁdr?é"i‘bphwd}ﬂ"ﬁo acr d P o to t he Zf‘,r d ambnp eid 'h%‘
- Such porti o'H‘errga"Y'ﬁ"s!%' was uged do ¥pnst T??'e erg

' 25-ner (tca!em?am g% éiﬁggg dg?r“ gl L'grg;‘

ordi nary P - %.éﬁ' 01T %UPZII g%g
wor &4 S§£¥% - ABEPR! e tom g e&mn ; ﬁ%‘&"‘%’%ﬁ%‘gﬁae;
total volgyly .BA §f« ”iflp A8 o ﬁeﬁrlut.& BGAE140T - T4 pol ynucl 6ot | de
ki nase ( akar a uz% was ad ed to each solution, and the phosphorylation

;reagprgn%ﬁlpgrforrred at 37 C for 60 m nutes. Then 0.1[err] .of .the .
pCf AAL- de‘r‘l'ved"XhoI Bgl| fragment (about 3 kb) obtained as described above
~and 0. 1[qr)rdonﬂri;ctbhermﬂﬂﬁ%d(ﬂﬁam(cn/ﬂgi7Bg| | - Sau3A fragnent (about 350 bp)

‘Obt ai ned as described in the previous section were dissolved in 30[err] of

T4 DNA | i galpetohufol %100 buffer vidrepdissolmes] isg fREHABS fobteines asisiescabaiNthe iprekieys sgtion,
porti oms Gvenits eadhlet] theorestiiionmenaymes Avab|and iBghl. ware jaddedy andethe digegtiop freaplion[ps
11 gase wemndudidé dt 37afdortiHhour ngmttﬁ'ednaqﬂm*t@@rﬁhmS’%Qh‘ﬂﬂ\ﬂé-tbéé‘eatm 'Eﬁ*'?‘;f’ gogyt 118
‘hours. THig ¢f@awmoemn momsr porfigns andas fpp éﬁrmr'ﬁmowpmﬁmws qNArthwt rﬂ!rm[térar ]

.col oni esd‘&hg qaﬁgw ﬁaq@f o;n t hese col o%rgis@cé gﬁet'h

‘recovere 0 a P@W " 6Sor ‘hus
gﬂ "ﬂ'm "ﬁ' ;}E&e s

ﬂ%&% Ut g"%rom

‘obt ai n¥d tﬂ\B‘S‘"%lﬁam?‘S\‘
‘sequence '°§%°°
m rﬂe?:?oﬁag tf‘rﬁgment {about 1.3 kb)
~ containing most of the hG-CSF (BglII-Ava! fragmnent) _

iabove ment -} reagron mrﬁe,mre wgre
" " & -Then, 0.1 ug of the pCABS-derived Aval-Bglll fragment (about 2.8 kb) and 0.3 uig of the pCIWD1-
~ 7 derived BgIII-Aval fragment (about 1.3 kb), ‘sach obtained as described above, were dissolved in 25 ul of T4 .
- DNA ligase buffer, and 3 units of T4 DNA ligase was added, and the ligation reaction was carried out at
4° C for 18 hours. -
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___f| st base of the codon coding for the 17th amno acid is Ain. pCfABS and T
I pCfABl4 hence said codon in for Ser (AGC) In the fornmer and for Cys :
(TGO) in the latter, leading toEPUM@2703tBlon of Ser for the 17th amino acid
“Cys-of mature hG CSF in pCf AB5, - but no substltutlon in pCf AB14. 40 - Exanple
6 (1) Constructlon of CfBA8 and GB%@EA‘QTH Sé r‘}\iag(g) elﬁg rﬁ%t\gl 00
sbuff er r

previ ouw?cg‘é'?%glﬂ WASF °1°§°'8%1 they W’é“%@%a"ﬁ" 'H’egt “}kvé'f"s Y

ne

Bl 2 3q y OP gl fae.rvgt?s Sich8hld BP0 £, !
o TR RQ% o ety o s .d

about 1d Iegtltl I.SQ forfdd Jaé portion- er rit er m nat OI’
-ROLTT ON- C iy deR Qan@'\é%é oﬂémeé@laﬁsc-%e@ ikt ;(réWﬁ.ls sé%ﬂdn'v«lerJ &is6I08aA do

Separ at gf &, v-fob Hifidr, S)fmiﬁ(SE thPfedticlBAl o gmdﬁﬁﬂ Tahd Bl WereSeR8dd, vy the \WRSstion '
“di'ss0l Vigotbi wadbéofmedkt 3¥~CL AR 1hdlrl Biom thd)readiich! Ribkure, @erd W dbfibd, Iy GENZYME
Bgl | o wangthét] dBslt 124g! of Haryptoghas profidtef ParGdn- @AY WA ps wrmma& orfon-déntatnirigemnA  f or
1 hour . fra@@nt@s abogied.8 il (aeil-Bgiptagieat).s confirmed that the cleavage with Bgll |
-was conpl Separately) Grugadi pEIWDTDIbtained g daberibétin Isection 1 w4si dissolead 2y S0eui AV BHio0Nadieradded,
and par § ueits of the zestiigion\enzyme Eglioteestadded, et th digestionBaction s sgrried-qubsh 37 he of 1

r-eact i ohpurriAter cofirmatin pfcthe\gompleteness iohthel Bgllh pleavege ny@armmnwctr@herew Bnitsfof 2 DNA
fr agrﬁanthe (eptsistion enzymelAypl ‘t%?%%aﬂ PM 1°'°E)‘P93t Mas sffesteugpt 37 Hefor 20 mipyes. From
frag m@s m"““"’ﬁh “ her LGTiymethads Ao o 2 [ONA frapment !*’Bg*ft |13 kb)

P

'fragrren?° o der,i ved B
e e e -
. } %r? FeRt '%’se weréa efgm ?a%"d'afge hours

-E-P Q 2 7 rﬁgtiom?vﬁxufr@ bs‘a@ tJT?ra?ﬁLfUr’;neE V@ﬂ" Hb'ﬁﬁ Qm& h M %Qlﬁrfy%d?oglamg@édd Hﬁi—o 1

and an ﬁ%rcoﬁ %Yplééﬁﬁl vdst6cdversd 5T Bbove-MBRtBRM meid8 oPBifdaintbt %u‘é’@;ﬁs
T ecoverelg{al wﬁ:mrmdﬁtyl oned net hod of Birnboimet al. Thus was

obt aizped kb Bﬁaﬁo s&'wwauénee titis. hG/CSFIdeAvalvs ioded bylpGIBAN2 RBrins(lsn tnidu biGthd Bt
et i'vat amiflo aoiTASl 6ihmdtyte PECBAS cont ai ns Asn in place of the 5 6th amino acid
Al'a of mature hG CSF and Ser in place of the 17th anino acid Cys thereof.
‘Her'ei naf2) Genstractionsof geiBBYMt i ve is referred to as hG CSF[ NA8]. On t he -other
hand, 3 [err] of pCiABI4 obtained as described in the previous section were
~di-ss ot ved I 50 Wt [Yeip@ bufief were dis®iven,6 g of PHBARMblained s deserbed Indhe rreviqup sectionn
.enzyme Mywiits ghte mgli n ezye@e Sanlh oyokpkis Lhis %&%Wl%‘l’i‘“ﬁ@f '|"t9fP W&Sd ﬁ@%rmed
at 37 cd'ﬂiﬁmlfemﬁm wa ?HcPHéf ?7e§cf9f| b Rovki Feam,

LGl.io the L GT ;1 eu.qf) @-‘[ 2 nt? %gﬁg f@ﬁoutd b(XhoIBIII

an[’ Ql*“ gﬁ-ﬂ % B892 AJAPYP r?? 'F'%{'gﬁ?B‘ﬁ‘E“" (f3gpens ogabopt 2.7 ko
(Ava of pCfWD1 obtai ned as descri bed
‘n sectloneﬁmate OI%WT%EQRE'&E#%&L;F"Z&] Y-100 buffer, 5 units of the '
restriction enzyme Bglll were added, and the digestion reaction was carried
out; at 37[err] of 1 hour. Aftsy fgnflrmatlon of thyeyonpl et eness of the
.Bgl&k,ocl eavagam:agar ose gel electrophoresis, 3 unifts of 16 the
‘restriction enfyme Aval wMet Aﬂlieﬂn:atltk;&:@lﬁr vage was effected at
37[err] for _ SCTTFATG GOA COACACKH AGA NGE 6CCiiher e=¥re obtai ned, by
the LGT net conggi ni ng nost
% b ne cdp: HaSEEhM, FhgTo0R ulh S Yool 308 ool AR, TR " "0 ™
pCf AB44- deri ved -Aval - Bgll | frjlg (about 2.8 kb) and 0.3[err] of the -
‘pCfWDI- derived Bglll-Aval fragnent (about 1.3 kb), each obtained as

descri bed above, were dissolved in 25/ err] of T4 20 DNA | |&gse buffer,

d,

units of TArstoitw 3imgnand 3Aemes singleratranded ﬂsﬁ@'q syqathesized by theardingry 9sfen rred
at. [err ]"'P(S‘Pd f 89 ﬁb’l'}?’sa"d Former (@ach 2 ghwerp die glob 40 1iof 14 Kppse B‘1‘"ﬁ'i “'EtBl I
"HB10P°a a'waéhwm ‘5"?"?\ %qﬁ"’%l ﬁEF e B'?ﬂs'?'ﬁTV?ti?f'dP%‘}P wag fend b

DNA was 'B' t e"ve Ot et hod (of, Bi pabol, opl us was
pavaneg . o? i 1 fraqnicht, & %&aﬂ& é's G Caso

' hG CSF E£J v\é@ I| bStRQ p?c'o §Ie the aﬂo ONA titker no
_'-' d 5@" @\e ixttrs her addltion of 6 units of T4 DNA ligése, the ligation reactlon was carried out

“at 4°C for 18 hours
The recombinant plasmld mixture thus obtained was used to transform E. coli HB1 01 and an Ap' colony
was obtained. From cultured cells derived from this colony, there_was recovered the plasmid DNA. Thus.
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(2) Construction of pCfBB101 30 In 50[err] of Y-100 buffer were -

di ssolved 6[err] of pCfBA8 obtained as described in the previous.section,
10 units of the restriction enzynEPBZTR7P3 BToyobo), 8 units of. Bglll-and 8
units of Xhol vvere added, . and t he d| gestlon reaction was conduct ed at [err]
“for 1 hour.

i R0l %@w ERTENIVT, ,Wen:bg noa?ed

1.4 kb ( o] élg mo 4c ge sth rem Gf.er

-portion- g "’ﬁ ?‘ an .
n e .

I
Separa eI y, %e OW ng was synt he5| zed: 31 mer
~Xhol @onahﬁno-ﬁhdf pCﬂB‘t\ﬁlﬁhS%beﬁh@ : ,
31- mar a d"peTB0RY (GF P BF NF - i
phosphot riester—mettod:~ The 31-mer and 33- nmer (each 2[err] vere di ssol ved
in a total Fifst, 4 fgli6wihg DA linkér wak Byntesidedf f er, 30 units of T4 pol ynucl eoti de
ki nasern( Takara Shuzo) were added and the phosphoryl ation.reaction was
conducted at [err] for 60 mn t]ﬁg 1l [err] of the pCfBAS8- derlved
Banl I 1-Bglll fragment (about B&F Bﬂeﬁi) and 0. XBR¥ | of the-

A (s WA dféég"tgéﬁﬁ%-;tﬁmrpk%e TH h
55 5 e m xture

about 2 pi congliepeRrahSeTEPRYE [ﬁ]@?l '
solution. After ther addition o %éﬁ( NtA\é\ﬁgF ﬁeDﬁﬁél i gasey the ligation

reaction was cagdr-PATDOCARTAC! rENA @ETLENrower. rEBeceECAGRants pl asmi d

m xt\urpe thus obtaiwed was used to transformE. coli HB101 apd an Apr col ony
was, obfai ned. From cul tured céa smede(l28aik) om t his col ony, there was
racovered the pl asm g‘& hus 20 EP 0 272 703 Bl was obtai ned pCf BB101
shown in Fig. 7. |5rf‘H0°ﬂE|Gstqu%nc'% and (e hG CSF derivative -encoded’

nt), ' each obtained
| i gase buffer, and

by pCf BB101 contal ns Ala, Thr, Arg, Ser and Ser in lieu of the first am no

acid Thr, tinithisl syhiefODNC irfhorl- @4 thrdeMdsds bachVotOsebd By (Falb eath nbdpeihtyn@ el € Pro -
and 17ish A 40 camt dndlydse GG 6EA (if the bése CEF1-mdrEs [0o6 tT (nahe/casd§F384idn) lahEtherefoldi S
deri vat i wfis iirker i® bistsiniceichs la niaisre biCa- t6i8iFoff INEBIINIA linkelts. A8 3 re8ia) thb Kokigni ob thisdifiker is such
pCf BCA2 Blthat, B Q#BmimpChGCEE amjpClaBa36uencioRicdé byyifik BT, 16 pidaodinopcidB @95
and pCf BGRFsitleChs the-payino 83id At ttMot Biivk8 Fitidrént wining adbie/ard paskible asve awip0 Btid BexE 9
10 31 nerPr¢ rg@mmzammo acid sequences in total aygpessian| | |

Met - ( 19) - Pr Birst dhe. rrper aeéﬁ&wrasme-stranded DNAs were syrihepized by thq. ordiary phospholriogipri x)
20 (N bei hdnHieci-mey and S3mer fo asthau ek & §ata! ol of AT of TA iapse buffes

three bas@s T;f 8 %Hﬂm (T\t"%t é"'&awf? ﬁ%@ W&é’i‘& P't?sm'a'am" "&?d'%wasA J
and_ C anr qj [f" e"_gah? rég(gﬁ' {)ég I f
-128 QCf l- fr %1}& xﬁn \1 were déso M&% O
6 ue
.the N'teréau a@&ﬂidﬂ%aghl Qlﬂ)ﬁﬂq s@ntﬁé)ﬁbpa Jut at Cfor
dlfferent18a1|3;,rgo aci ds are possi bl e as am no ac1 next to Met  and

d' f f er ent  afidY8cofbinthtt plikiid PipadS N:@olﬁﬁnehmas 2484 NP raSioth E.O8K HB D1 Iaﬁd'-)Ap Q&&ﬁé 128
K AC] wbrS GBIHIRIC Froni BuliuRl olisAEFChE¥a SEhlohibS; - the3 Plasmid DNAE Sere fobsverdd.- THIS wared
33 Mer Sidbgined pCiBasaBe chAMGs, poIBcs2 0M(%e,ICIBGTE [PCIBATE, pOiBLios,ICIBCOS5 and pCBCY7.
' phos phot rDetesmination of the base sequence in each DNA linker moiety by the above-mentioned dideoxy sequen-
‘cing method revealsd that the base sequences on the N-terminal side of hG-CSF derivatives are as foilows:

)
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rret hod. The 31-nmer and 33-ner (each 2[err] were dissolved in a total
~of 40 ferr] of T4 kinase buffer
(Takara Shuzo) were added,

at [err] for 60 m nutes.
fragment (about 2.7 kb fragrren

~Xhol -Bgl I f

addi ti on of
at [5rr] for

, 30 units of T4 pol ynucl eotide ki nase

vol une -

and ER®272@83Bdr yl ati on reacti on was conduct ed
0.1 [err] of the pCfBA8-derived BanIII-BgIII
f th 35 pCf BA8- der i ved
ned in Exarrpl e 6,

Then

ragment §£?€$ B]bf

‘were dissolved in 2

6 units

18 hours.

~used to transform E.

coli

R e
of the above DNA |inkers were qgﬁe@ﬂo;;&qlm xiéjrgirsgllut i on.

tpdds DNA [AARSTT €42 ATAORGA WBC 6ECti on was carried out
The reconbi nant plasm d nixture thus obtained was -

HB10 maan@ygetééa 1del Arg
cultured cells of tpEEBCEDI oni AFG K

“wer e obt ai ned pCf BC42B1, pCf BC45,

R O

DNA i nker noiety b
reveal-ed that the base sequencq&pgrghpté\lﬂermgla“shda of hG CSF

pCf BE93, pCf

‘derivatives
Lys Ser Al a
Ser M ab

Cys Pro lle
Pro Ile Arg
Thr Arg Ser
‘Met \Ehr Pro
2 Brodu
Pro Thr Arg

-amno acid r

are as

pCOf BCA2B1
Arg Ser PREBCHLS BC52"'m ACT CGA ACRACHARCA

Eboye:

45 K¥5 TGT26CA ACKPAGR 26T ©Q8 Bl Met Thr
ATGACTCCAGAA AAA AGC GCC Met. Val

Ser Ala pCf BC59

Al a pC
Thr Arg

a pCf BCr7

. Ser Al app€Re¥S5
Thr. 'Arg Ser Ala pCfBC97 |

esi duesgiﬁgmgy

~+espggti-vel y conpar

5% i

eoxy sequen- cing met hod

about 2 pi conol es

After further

Geridlayer e obt ai ned. From
W&M%FE recovered. Thus

CiNety Thr Pro ThrpArg (Ser

PR I Y A

ATG ACT CCA ACA AGA AGC GCC Met
Arg Ser Al a pCf BCOMet Ile Prd @héARrg Gok @¥a AGA AGC GCC Met Ile
ATG AMITCOON 'MGGFG&\GGCAGGCAGC GCC Met Ser Pro
GCC The substi t uent

ATG AGI CCA A

o of f TRty

~Posi tion of amino acid substltutlon (amno acid of hG CSF) 1st (Thr)

BC76, pCf BC77,

sequence in each"

GCC15

these plasmi ds as -

Pl asm d

Val

Pro GQu

Prolle Arg
ATA AGA AGC GCC Met
CAGA AGC GCC Met Tyr
aAGC GCC Met Arg Pro

1le

* No substitution

Arg Ser . Ser pCfBC52 Cys e
Ser 5C59' y
ser p Cf BCT76 Plasmit Posttion of _Ighﬁwo acid substltutloh kaﬁnno acid of hG: e9§|=9 _.
'p@f BC77 : 1st (Thr) Tl}lr 3rd (Leu) ;q,tlb(Gly) ‘Sth (g@} - 17th (Cys) Ser
PG BCI3 pCfBO4IB1 « Glu G Arigs .~ 'seber Ser . [oer
pCEBCOS pCiBChS € val THr e Aragg seber Ser Ser
AU | pciBCs2 Cys e Arg Ser Ser
R pCiBC59 Tyr lle Arg Ser Ser
o pCIBC76 Arg’ Thr Arg Ser Ser
EA pCiBC77 - “Thr Arg Ser Ser
! \40 - pCiBCo3 Asn Glu Arg Ser Ser
pCIBCY5 lle Thr Arg Ser Ser .
- : pCfBC97 ~ Ser The “Arg Ser - Ser

Arg
Ser
Ser

The hG-CSF derivatives encoded by pCiBC42B1, pCfBC45, pCIBC52, pCfBCS9, pCiBC786, prBC77.

- pCiBC93, pCiBCY5 and pCfBCY7 are hereinafter referred to as hG-CSF[NC42B1], hG-CSF[NC45), hG-CSF-

-[NCS2],

hG-CSF[NC59),

[NC87], respectively.

o _..50
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hG-CSF[NC76}, hG-GSF[NC??] hG-CSFINC93], hG-CSF[NCQS] and hG-CSF-

3r d'
JLlel) . . 4hd) s(stitient amirt Stid Rsides in the tHG-GSEY Sorivei@sBénéadsd - by these plasmids. as - - - - - : -
Gu respectivhly Sompared with m&tare hG-CSF are as f&llews: pCf BCA5



pCf BC97 Ser Thr Ar g Ser | Ser * No
substitution The hG CSF derivatives encoded by pCf BCA2B1, pCfBCA5, pCf BC52,
. pCf BC59, pCfBC76, pCfBC77, pCfBCOER 0272 BEPB1and pCf BC97 are:-hereinafter

. referred to as hG CSF[ NC4281] hG- CSF[ [NC45), hG CSF- [NC52] hG- CSF[ NC59] ,

: hG- CSF[ NC76 hG CSFI NC77] hG CSF ], 'hG CSF[ NC95] -and- hG CSF- [NCQ?]
f_.respect | gﬂ lgdorof pL;'P% ch%i‘ Bl (4) Construction of pCf BD28,
;"‘*pCf BD56 an B he f ol g DNA |inker was synthesized: 5 31
e (256mq='rf)§tqh Po?iowmg 6?\?& linF(%(Hva? syr‘nlhesuTQ (N being one of
G A and C) In this DNA |inker, the four bases represent ed by N are each
A ndependent ly G A T or C and, 3nqaer d(:ﬁjm,g)t he |i@pyg i s obtained as a

‘mxture of a toggdref 256 drgggerﬁrg B (leiynes esult, the 20
. desi gn of thissg ATANGUTT ATGUGOA! BCA. NEA mﬁg éu@ nalsy hG CSF ami no acid
. sequence encoded™yy the DNA |inker, four am no acids )ssi bl e in each

. of thewfour posi¥|HATTCEAN TAL; GRT GERCNGT HTA INCG? SHGd emS'ani no acid
.seguences are possFble. First t 31-n q?qud 33-ner singlevstranded DNAs
“were synthesized by the ordinar gaﬁ #dter method. In a total of
40l err] of T4 kinase buffer, there were dissolved 2[err]. each of the 31
i<“mer and 33-ner, 25 30 units of T4 pol ynucl eotide kinase (Takara Shuzo)

. Wer e atdded, and pho M{?td,ﬁ]porge@ctgonrw@ﬁ formed at 37[err] for 60
' rr] o] e

m nutes. Then, derived Banl11-Bglll fragment (about '
2.7 kb fragrrent) an 1 er r], of the A8 - derrve hoI III ag

(oo 1. B ' e aaeﬁfar eﬁterﬁ 3( rvg.rgge
}'25[erszoof u

ke u«a;t. e
“unitts of - {o ° atron reactrdgﬁ&m ucte at 94 C '

:hours. The Eifst i H%F‘En aarﬁems glms%JnHJoeDl@IQtﬁdré‘Sﬂlﬂ\\é@z%d ‘b?QﬁL &r8in ﬁﬁb‘éﬁrﬁfn@t&
~col i HB1GQdethoB A aARREl of A0 @FYF §5 KINERE BuiRp ivtrdRéle dilsoRBa £ Ub lekbhef the @l mer &Hd dslieee
- col oni s, 30t dHRs R a3 NFoRRuckBiicd mﬁS@Qfakéré/%b‘zof K61RVAKIE] .and pHGspdRyIgtion béadtion Swhs '
. pCf BD28, pefiérinbdé 3anCliop6d mies. Det er mi nation of the base sequence In the DNA
‘linker npi eThen3®1. uhyf the pCEEAG derivee BanllbBEit frafimdato(ous 27) ke ragmegt) md Do ckgreeteal ed
‘that the doBAS-dexbgd Xhal-8glil dragnidnt(albdut B4 ki Wegined), dech obtaindtidn EGMEBEME, vere dissolved s '
afe as f @5IudeikT4 DA ligaSesbulferoantlabour ypicomejesif shesbove DNA linkers were added tog@‘ BRNQ
CATG - GEA sogionMier fasier adgition aigBinieel TAIDNAgase.Jes ligation regetion AP%C%QHCBE)BU c f°f 18-
"ATG GCA dews-TCA AAT AGC GCC 45 Met
:Pro Pro AsnTh& ME“"“"“ obtained wasryse:fotrangform Boeoll HBAH, @iﬁwf’“\"ﬁ é’e"e
-t epl aci nPPRivedh ’%{Er ‘?etﬁr@fs‘hP*ﬁ %W&:’n@"(ﬂﬁs %f?%"ﬁ’gﬁ&g

lg or mou

in n s C
§ pl aL m, ds g‘gg?hee g)b%ﬁ'e-mentuongg ideoxy sequencmg me od%%ﬂ at%fge lfgéf 1;é?uuerices on the N-terminal

side of the hG-CSF derivatives are as follows:

W L Met Ala Pro Thr Tyr Arg Ala
R R - pC£BD28 ATG GCA CCA ACA TAT CGC GCC
Met Ala Pro Ser Asn Ser Ala

- pCEfBDS6  ATG GCA CCA TCA AAT AGC GCC
4 _ Met Ala Pro Pro Asn Arg Gly

: pCfBD82 ATG GCA CCA CCA AAT CGC GGC -

C The replacing amino acid residues in the hG-CSF derivatives encoded by these plasmlds as compared '
. .50 with mature hG-CSF are as follows;
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"ER 0 272 703 Bl Position of amino acid substitution (am no aC|d of hGCSF)

Plasm d pCf BD28 pCf BD56 pCf BD82 1st ( Thr) - Ala’
Al a Ala 3rd (Leu) EP 0 272 703 B1 Thr " Ser ~ Pro
4th (dy) _ Tyr Asn Asn 5th (Pro)

Arg Ser Arg 6th (Al a) ' .-
Gy 17t h |( Byshibn of amino acid substitution (amino acid ofHB-CSF) Sef  plasmid’ Ser 10 [jo

substitutlion. The hG CSF derivatives encoded Bp2 d
pCfBD82 4re hereinafter referred to as hGCSHéBg ol H@i‘?@ﬁﬁ@hd
'hG CSF[ NIP82], respectivelist(Thh E. coi|l strain haAlbor | ngARCt HD5@¥a E. {|col i
ECFBDB6, |and an E. coil Std®euh har boring pCf BD28Mr E. { coBér ECQf BP28, Have
‘been depqsited at the Fer¥n@G i on Research |nstifyute| unger the PeEpo< it
“nunbers KERM BP- 1221 and $ERW) BP- 1479, resped- tAwel y i feacclor d¥hce with
‘the Budafest treaty. 20 (7')(%nstruct|on of RCf TRS7 |cf 15| g. 1@“’ The
fol | gwi nd_DNA I i nker was!’8/@¥shesi zed. 18 mer |25 Ser '

ferr] * No substitution. Xhol Met Pro Ala [err] Accordl ng to the design
of this DA | i mker—tihe—four—ammo—acrds—fronmrthe—tstamo—acr a1 to t he
4th am no. Tﬁ ﬁiﬂée vativte ncodedel{ nﬂ(ﬂé’d B%MGaﬁngéﬁ%aﬁ% aﬂ?%ﬂ% 5%

i SSi gy, es Ly ATED Qe/n;iﬂ;ﬁ nd bOBtn =1 1<t
the 18-gn cn peli nary

phosphom*msrﬁétﬁﬁ RQA% Q%ﬁ@ﬁn&ﬁm@r%p@mqu ?é'ﬁ— s:a@ém %h@wzﬁm \sprmsd ke%ﬁéél ved
in a tohly iPhcedrdings wWith thé Bddpest weage buffer, 30 units of T4 pol ynucl eoti de
ki ngse (Takara Shuzo) were added, and the phosphorylation reaction was
per f or nesjicétstrutlon of pemTN$7 &oFig.69 mi nutes. Then, 0.1[err] of the -
PCLBAB- deTTved Banl TT-Bgl 1T Tragnent (about 2.7 kb fragment) and 0.1[err]
of the pCiTBéRHaNngi DNAdinkénorbs dygthésized.r agment  (about 1.4 kb), each obtained in
Exanmpl e 6, were dissolved in 25[err] of T4 DNA |igase buffer, about 2 _
pi conol es of the above DNA |inkerigvaiezr added to the nixture sol uti on, and
‘the ljgati on reaction was conducted at [err] for 18 hours. The recorrbl nant
plasm d nmixture thus ®ni¥ked was used to*PPAnsformE. coli HB101l, and an
[err] colony was ‘obtai nefl. From cietuPre M| s of this col ony, there was
recovered the plasnidS* ?M%M| ey % NS? In the hG CSF derivative
encoded by pCfTNS7, thg _19hadfochl & NGEP aci ds of : mat ure hG CSF
are mvssing and the 17th Ano aci 3 IS Ser in pl (r:uésof Cys. The hG CSF
derivative encoded by pCfTNS7 is gemmmafter referred to as hG CSFlerr] - 50
55 24 EP 0. 272 703 Bl (6) Construction of pCfTAArg4S (cf. Fig. 14) The
following DNA linker was synthesized: 31 nmer (4mix) [err] Met Thr Pro Leu
a u\‘g 0 Alscdr@ifg b the design of this DNA linker, the four amino acids from the 1st amino acid Thr to the 4th
' ~° amino acid Gly of the N-terminal amino acid sequence of hG-CSF are missing in the N-terminal amino acid
sequence encoded by the linker.
First, the 18-mer and 20-mer single-stranded DNAs were synthesized by the ordinary phosphotriester
v method. The 18-mer and 20-mer (each 2 (.g) were dissolved in a total of 40 Wl of T4 kinase buffer, 30 units
&.,fm of T4 polynucleotide kinase (Takara Shuzo) were added, and the phosphorylaﬂon reachon was performed at
' 37 * C for 60 minutes.
Then, 0.1 ng of the pCfBA8-derived Banlil-Bglll fragment (about 2.7 kb fragment) and 0.1 ug of the
pCfBA8-derived XhoI-BgllI fragment (about 1.4 kb), each obtained in Example 6, were dissolved in 25 Ll of
T4 DNA ligase buffer, about 2 picomoles of the above DNA linker were added to the mixture solutnon, and
the ligation reaction was conducted at 4 *C for 18 hours.
The recombinant plasmid mixture thus obtained was used to transform E. coli HB101, and an Ap'r
~colony was obtained. From cultured cells of this colony, there was recovered the - plasmid.. Thus. was
obtained pCfTNS?7. In the hG-CSF derivative encoded by pCfTNS7; the 1st to 4th N-terminal amino acids of
mature hG-CSF are missing and the 17th amino acid is Ser in place of Cys. The hG-CSF derivative
encoded by pCfTNS? is hersinafter referred to as hG-CSF[A1-4S]).

" 60

]
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In this DNA |inker, two bases each independently is A or G hence sai d
|inker is obtained as a nmixture 20 of a total of four DNA Iinkeis.
Accordingly, the design of this DFN\ORFARIB1s such that four am no ‘aci ds
~are possible as the 4th amino acid in the N-termnal hG CSF ami no- acrd

sequence § L Jirst, the 31-nmer and 33 et

si ngl e- st a1= e < res¥zed by the ordinary phosphotrrester

met hod. Th _(each 2[err] were dissolved in a total volune
- of 40[err]GHP%qHWQﬁBEgQ%%J??g?&W ﬁQunrts of T4 pol ynucl eoti de ki nase.

(.Takarg Shuzo) were added, and the phosphorylation reaction was 26 :carried
out at [err] for 60 m'nutesBlHnn(C&ikDerr] of the pCf BA8- deri ved"

BanlI1-Bglll fragment (about 2.7 kb fragne 2‘ nd eg#['] of the

'pCf BA8- deri ved Xhol -Bgl I | fragrrent (about 1 fra each obtai néd
err]{of T4 DNA li~gase -

Iﬁw kkél% were added to the

as described i fon (1), sol ve
T aati on'reac Afipgcts, @‘?f’o??egaé%'? (27§ @Fhlgeﬁ)lf,‘g%h'e' e oy ot

buffersyp and about'|2 piconol eg‘ Sf 9 Jan
| i gation reacti _
obt ai ned was used to transform E. |Lcol ‘ HB101l, and an

~plasmd m xture thu

Apr col ony was ob3 %t GAAOTACUTGT GG GAT A GG . CGGAGC -5here was
recove®ed the plasnmdd. Thus was obtained p AAr g4S. Det erwi nation of the
‘base sequence of the DNA | i¥ka@emdid®i¥)by the above- nentioned di deoxy

seqguenci ng rret hod reveal ed that the N-term nal base sequence of the hG CSF

35 (deri vatlr b ﬁ( f I I OWS: lt eThren A_oruG A2 ':ﬁ"::.i TG -
hegei naft%sbreﬁeiﬁer %r b“YAe et é%ge il foef N

Fig. 15) o oSk %ﬁ - A Ve RS B pEBdter OF
repl acenggdn : s%te 1 3 dP(e Na&lslrved r%&&r@%ﬁﬁ %hﬂoffr hklﬁi%ﬁbﬁ?

. obt ai ned mmnw@rtwﬁuy‘i.uc@uamkma%e huzb) Woré B8l dhl R pHRERRYEon Fuddlionawndd
Xhol , ﬁncka&ib&odhgﬁrscwaoﬁmﬁ;lon was conducted at 37[err] for 1 hour. From

~the reacti Othel] &1 up@F the pEIEAS\WEved BRIIBBINE lagnam (alivet 2.5kb Fragnivan] andl.Oul of the
"0.5[ err] poiBA-doived Db@IEgN fapoend t(aboutpict &b baymeot) teachnobtaineDd4 dbscribpaeintseatibn ghout
1507 Kb ( Peeesl diséatvbd Rr2EGHENTS PN Bigase bufezad abast 9 pRofelessdf thef abpé@f IMBEkerh welened
~in secti cdded tadheemintiure ssolutiondAften fuktigr eaddiifon of 6 [anits5d TH (PNAdigaseSthe ligatien reagtion wefs t he
restri®t |R9ﬂ°f@nct§tr‘ﬂe§f@\?§h°"&md Xhol were added, and the digestion reaction
was. carri ed“l?u'tec‘mb"?@r?'ﬂsmfdo'r"“x‘!fehfbﬂﬁr obtgineg s (yeed: tedransiosm Brjcell (B0, I%Pr & By e
obt ai ned,colsgy t"'ﬁ%°‘f;"'(’91°dn§'[°ﬁ'o€}“ P?'F ‘t‘)f“"%tﬁm%oﬂ‘ﬁ"e:sw% Repvespghthe  Riagmidn (Thus was

hol - Lﬂbtaf"P%. 4% opfier DEDNR'“"TH%%? by thg &y
,_‘-5 hepcLT A g ﬁﬂ?@ﬁlﬁ 5 R TS o8 PO,

pCct T

éﬁ(?f? ga c?é? "ol - Pvul fragment (about 3.0 kb), each obtained in
the above manner, were dissol ved |n 25[err] _of T4 DNA ase buffer, 3
units of T4 DNA |igase wer e igs?ﬁg ﬁg%ﬂ’&ﬁ on was conduct ed
at 4 C for 18 hour s. PGETAA xture was used to
tragnsfgbrmE coi | HB1O1, and [err] col ony was obtained, and the plasm d DNA
‘was tecover esb He-e8r dehrasvmb&ﬁub;bycnkmgabammwamdo imtdm#wa* Srrnboi m et
al .. Thus was obt ai ned pCf TN205 'shown in Fi.g. - 15 In the am no acid sequence:
of the hGrCShstaetioh w208 (v Figeth) by pCf TN205, the 1st to 4th amino acids 5
of mature hG CSF are missing. Hereinafter, this derivative is referred to

as hG@SF[ elr40 HIg) KEh buffer (same as f109 Ditersycept f(rcrrsplacm\ t ofl §30 MM Kb foe
K- 150 bufMas), therp aee3 wa obPETNSbisingd B 5 etror'g Spnits, @st"elt?t'amr@as
secti on 6?("05 angihe digestionreaqion was qopducted at §7° tf?'drf'°E'nE 1e3Gtien '&HU“’XWB'P “W?r

added, arfPEinggd b, !-,QT @ﬂ“‘?‘b&'?ﬁ“? BB vaste mpbm% PP@P'P’P"PM“Q PNﬁ(fGQ“‘°¢Pfom
‘the react¥ #"?Wi'q?t( re obt ain

Lerr] 8 a ? ﬁ& PQS%’@@Pta |s?ﬁ‘l°'b %;'mow P41 a@ntﬁe usrﬁ rh 1.0
kb (Pvul | 1
;_wer<(a d:Jss ol_ :gét’ op "‘%cg‘gt g o "“”‘“ 'I‘On -

ment) oontammg mo
: Then, 01 ug of the prT NS7-derived Pvul-Xhol fragment (about 1 0 kb) and 0.3 ug of the pCfBA32-
65 derived Xhol-Pvul fragment (about 3.0 kb), “each obtained in the above manner, were dissolved in 25 ul of
T4 DNATTigase buffer, 3 units of T4 DNA Irgase were added, and the ligation reaction was conducted at 4° C.
for 18 hours.
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of the restriction enzymes Pvul and Xhol were added, and the digestion
.reaction was conducted at [err] for 15 1 hour. Fromthe reacti.on m xture,
“there were obtained, by the LGT BRQR®II0SBY err] of an about 3.0 kb .DNA
fragnment (Xhol -Pvul fragment) containing nost of the hG CSE cDNA. Then

0.1 err] or:{“thel Cf TAAr 4S—der|ve%g[PvE h_l frag! bout 1 0 kl:()j)
0. ﬁe”b{;: id ) (Tregzx rod from thlscoon Fﬁzﬁ %]a tg%

obt ai ne 5 SS%‘?""'"‘&“‘P '6 °"F4° i ﬁ%ts e
buf f er Hﬂb tar?t %%@%h detiv Hoded By érhﬁ‘zok For Bchraﬁ%takgp was
carr '@doﬁhgturé‘ G-g F are sin efb"naﬂé)’ 9 Hdrivativ fér%a Cﬁ& (ng iU e was use

transform E. coli 1, [err] colony was obtaine d the plasnid DNAvvas

__recover@glc{,‘{sm";,mfgcﬁ Ny bhé ishe above-menti oned met hod of Birnbolmet al.
Thus was - in Fig. 15. The fourth amno acid in the
‘am’no aci Gn $EMAILE RAS0 Biffof, Iﬁﬁrehﬁr_&m%od@ra M@ b pOETAARSAS GBiEinddin Béckion N5 Mitd sack’S Ar g
i n | i1@uofcthe febtyctiomenzivhes Rrulland KiiF werbladidad,andl the idigestibn aclien wasaeifared & 3¢ &¢ tord
hG- GSF[ ¢mhoyr. reh tHeaaationioikiue/ihed we@fdbiBad by the ILGT isthod, B6gut DS LGF b anypthphed
Y-100 bprofneter, povtion-eonthining SINAdwgrBent efrabjut .0 kb EvEA®oldegreentled i n section 1, 10
‘uni ts of tSearately Bitacaf PEIRAIRCbtaines inaeetion i wae|disselved ingt0us pf 159 foullsy |5 umt&mpie -
added, @friep residction enewresdiyuliaadKiiql were agdded.aad thp digesyon reaglion] wasicpndugied at 3 w®ifor From
- t he r’% aét‘?‘ﬁ rF ik 5&96?98"°"t“|‘i€1"é- ‘Wé? worp gbtainede by “‘2&;; AethpdsP ugeaf ﬁ%ﬂ’°“‘a‘b‘btﬁ Diir 6

ofragqert{¥hat-Eyu rhf”\‘f%‘?m ‘F’tg?g iy of1 abo
(Hl %ﬁ ol-mi%agmen (abogr% kb)eldeac obtained in th ﬂg
¢lo

ﬁou S SUC m I’St am no aCI d

TR to them %.mrawasa wango e cof %%F@taowhﬁm%ﬁnwamﬁebt &m nal

-am.no - aﬁNﬂwﬁ@BU&&G&fr&ﬂ%ﬁ%d& nPYy 8 biSbve-hBriBhed nietod of Bi { a1 Filus @55hb
si ngl e- pEirANELsholNFigMes. € synt'hesi zed by the ordinary phosphotri ester

nethod.  Thisie &lrifBrhinG il i3 Sre/Brino(2RGHqURde! of teMGECSH dBfivalivé@fcddbd By heTTArg40s

40] era5] Afifin ok KGR acHatie hGOSF. Kibinafér] this aérivdide RebIvauGIGBelaigiE ki nase (Takara -
Shuzo) was added, and the phosphoryl ation reacti on was conducted at [err]
for 60 (a)nutsemnorﬁtﬂpcmssdfhﬁmg @8)1[ err] of the pCfBA8-derived Banll|-Bglll
fragment (about 2.7 kb fragnent) and 0. 1[err] of the pCfBA8-derived

Hi'ndl | 1 - Bdn $Q wifof Xd@@bifer were dissolved 6 ki of nGiRfiBhtained la sediorb 110 it df the resteetion oned
herelaf’laB'tiitf@e Hipdlll ang) 8 9itsy Qf@_"l"ﬁ@@df‘blat‘q e dwﬂmwﬂmgumhﬁ patrat 3F¢fonbout 2

pi .conpl Beur.from Wl? gy mpsre. therpeare taiasdg breythg ethodnabovt A.6.1g of e NERSF Af t er
further 9’%?‘1" ENAé’a %faB?“tTﬂk‘lﬁﬂdl"wsf@gm?'ﬂe | i gati on reaction was
carried o ’!afhe P‘?"]'? riorisE pinthesized: The reconbi nant plasmid mixture

t hus obtai ned was used to transformE. coli HB101, and an [err] col ony was
obt Ailned. Fromcultured cells @7 mees col ony, there was recovered the
plasmi d DNA. Th®ea®&% obt ai ned pCf TNSSOl I nﬂh@lﬂ(} CSF derivative encoded

by pCfTNS301 the 1kt to 11t m {ds of _rature hG CSF are
m ssing and t he 51 7EHATAM !#rq"ﬁ o33

33" The hG CSF
_derxu,at ive 26 EP wm&cpmmbnp i s bgreinafter called
“hGCSF[err]. (10) - struction of pCfTNS401 (cf. Fig.¥16) 5 The
followi ng DNA |inker was synth@9i ®me8: [err] [err] 41 mer The design of this
DNA [inker is such that the 7 amno acids fromthe first amno acid Thr to
t he. 7t h arfihe designi off thiSePNAolnkdy (3 €USN-that the hi rainangpids from e st ewineriagich Thraetha d1thci d
sequencemian eddi@d ohhG-CHicarp misgiag in U5 N-tormingl proingeridhisnueneriengadedby said finker.
si ngl e- st rRipigthe %mqsmﬂeﬂ@eﬂ%gw"ﬁe@né@opw werresyoiherized by thetrsdinsniorhosphatriester 20
met hod. MpHed. Jbe Afsmerang 29rmer. 2(Hghwere dissofvpq inaciptal OHﬂ%'d’lf %H"qs'h byffer, 39 wpits o f

40[ err] ob‘f4 jyn Iqqggeeklrﬁgﬁ gch.l}ara smzog, s abdded and the phosphorylation reaction was conducted at
37°C for 60 minutes.

80 Then, 0.1 ug of the pCiBA8-derived Banlil-Bglll fragment (about 2.7 kb fragment) and 0.1 g of the
: pCiBA8-derived Hindlll-Bglll fragment (about 1.4 kb fragment), each obtained as mentioned hersinabove,
were dissolved in 25 1l of T4 DNA ligase buffer, and about 2 picomoles of the above DNA linker were
added to the mixture solution. After-further addition of 6 units of T4 DNA ligase, the ligation reachon was
-~ carried out at 4° C for 18 hours.
55 The .recombinant plasmid mixture thus obtained was used to transform E. coli. HB101, and an Ap
" "colony was obtained. From cultured cells of this colony, there was recovered the plasmid DNA. Thus was
obtained pCFTNS301. In the hG-CSF derivative encoded by pCfTNS301 the 1st to 11th N-terminal amino
acids of mature hG-CSF are missing and the 17th amino acid is Ser in place of Cys. The hG-CSF derivative
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of. T4 pol ynucl eoti de ki nase (Takara Shuzo) were added, and the _
phosphoryl ati on reaction was performed at- 37[err] for 60 minutes. Then, 0.1
[err] of the pCfBA8-derived Banl|EPB@F2F03Bhgnent (about 2.7.kb. fragnent)
and 0.1[err] of the pCfBA8-derived Hindlll-Bglll fragment (about 1.4 kb
fragment) ed as. desc QY. were 25 dissolved in” "25[ err]
of T4 DNRhT‘ﬁg@‘g%"eP%Qr's hﬂﬁ'ﬂgﬁb??[ﬁdq%d%rﬁ%s of the above-mentidned DNA
l'i nker t ture,solution. After further addition of 6
units o:‘NEiﬂDi fcfion o EFH“ 8, ?e)on reaction was conducted at 4.C for 18
hours 5 1he ,{%ﬁ&gk ure thus obtained was used to transform
col f HBl-h% g& r col %rt{g%'ﬁs obt ai ned. The plasm d DNA was - . _
recovered fromthl S coI ony. Thus was obtai ned pCf TNS401. In 30 the hG CSF
derivative encoded by pCfTNS401 th Qo thg*\l-t rm pal am no- acids of
mat ure hG Gem®g®e m ssing and the i ﬁf@"a @ Hindi1ace: of .:Cys.

The hGeCSF defti vati ve eMebd®er ieupCr TNS401 i s herei nafterLytS‘hI led hGCSF
[err] (11) Wnﬁm TR FIR50GA (GAA. TCAG TTT TR FTANABS] er B] of . Y- 100
buf f er, thee d 3 t 10f the
restri ct I on enzg‘prre bﬁr%@gﬁé 68? {]%%I‘dlﬂsg?‘}%%&%gg‘?%g carried

out at [err] for 1 hour The DNA re]:qnared by phenol - chl oroformextraction
and et¥anol precipitation was dissolved in 30[err] of Kl enow buffer;
units of DNA oI rrerase | Kl enow fragment vvere adde an t e reactlon was

ks Sy i Mgaw SRR

(]
coneerl % mé Py ;f sa Yﬂéﬁ £ ey
reacti on gs el m?,,' fe o tar ne o%{liﬁ'od about pgfﬂer?fof an

hG CSF cDNAnrsﬁr% aualoﬂ&e%;\hraa.@a@esnupé uﬂb n&am 5 XR0 brbdphekty b 0.Pvglck the4>
Separ at elcrASLBIVeH HHHINEGR tAdkiont QLB ATE Felieh- ot Sotaifda a8 | BELAbAA el wore
procedar alissdiveai 25 £ITE B4 DRX RFEEY Bufiér, Wi aBoul 2 HRErholeschf the abddb-Mbiitionddl BNA linksr wers- 100
buf f er madde td@s mbdubdagolulion. Affer turthérsadaifiont i @ uniesSdf T4 CINAGIgase ) thy ligatidnareactioewss
added, arnndubted atl4egage howesict i on was carried out at [err]3 hours. The DNA
recover ed bYhepiecambinantyiiasmisi mixiurecthes: ehtdined rwaa rugedetoHeansiérmpk. eofl [HiB1GH; awhamAL

di ssol veckolony @43[cblainpd. Ghe Rlremicd RNA whs repoverad fiem this cobmblus yias ghteined PETTINSEG1elow

f ragnest tbﬂ%c%émdaﬁwamoqeﬁév PEENG403 e lstto i igrninatiareipo gciss o majyre hE-GEF 39

m nut es. "isRnERAtEJF sming peid s Sar inRiake o QnEethGriedf dervativej ap bRCTNGSAT Ient
at[err] fhgfinglpr feliRd,p Qsﬂkt?slvvas added to a concentration of 150 nM 8 units
of the restrictiaon were added, and the digestion reaction was
per t or med 'Y Lopstipgtion ‘?fr'i’a(rngﬁw Wf qurwm the reaction mixture, there were

bt A, by, é?v Lf?u, xedern Mq & rsmrrrg
f ragnent (=) ; éﬂ%\/ VY on %XH arne b UF he
Bci BA8-d. gﬁéVQ%% ;ﬁ% % CEHIESMand! b: ‘ﬁYB KrOI&:

r |t

Piverb B'an thi Wﬁ“}vﬁs ﬁﬁ@t\é? “ch 2

[ erey fIﬂsd?Nﬁutéé mmﬁoy&,fnegfasemm fagRbnt Was IRMKIVASORS R-HIRiE reRsh atdddc) he
i gat | on K avad bddd WS céhdénitratdA 0P 180 riM, a4mﬁé St @rie rdskridierénayme Bulil were Elitied, ahd the703
Bl The r edigsstion neadiiontwas eontiacedistedd * € dor t1rimars Fromrthéreaction MixtdbE] thire veare fuedinell, by

col ony wae 0BT aiethed], aban @ ndref qnl HEEGSRIcIDMAcontaiping OMIA\iagreent byab:ohtea kb [Xhol(blunt)-
‘above- merkwiibned net hod of Birnboimet al. Thus was obtai ned pCf TNS501" shown
in Figss 12. Séparatelye 5 nG-oUBF ATIG Ivealu iPTFEE0 (3fckbileldelnsy by Glo GBI oftRsferehca: ExlampBt h -
N-t er mi naf wereidipsolyadi il $0 ¢l ofriO hutier {¥31005butigiSmingg d00nMsHadl), Hunits hethﬂﬁﬂ‘cﬁmr no
acid |'s Sopymen S wew asipedopgd t"Ph‘éeaM@e (Eﬂnt"u'e‘f'weqéu'eﬁ d§d°'b§/ h

her ei naf t"8oversq IbécPh?fBl@BP[f‘@P t'P"‘i'(P’ tatiop, yas rdi:'r?}"ﬂ‘ﬁe%r\“ 8 d‘ @B’l‘l‘)’
ik BRI it -
[Boliv Tiﬁ
3Uf f e: SCI o %ed §v r|c iR St e rea ion mr ure, ore werg;-
l.gest | on bmme ?ﬁ,ew tﬁ aagb ola r;]-con ammg D rﬁrl:,ragment of about 1 kb [Sacl(blunt)—
Pwil]l. .
§5  Then, 0.1 ug of the pCfBAB-derived Xhol(blunt)-Pvul fragment (about 3 kb) and 0. 2 ug of the pTrS20-

derived Sacl(blunt)-Pvul fragment (about 1 kb) were dissolved in 25 il -of T4 DNA ligase buffer, 3 umts of
T4 DNATigase were added and the ligation reaction was carried out at 4°C for 18 hours Co
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The DNA recovered by phenol -chl orof orm extracti on and ethanol precipitation

was.-di ssolved In 20[err] of a 15 sol ution containing 33 rrMTrrs acetic. acrd TR

{pH-7.9), 66 nM potassi um acet atBP, 0 2T2 @8 Bfagnesi um acet at e,
dithiothreitol, and dATP, dCTP, dGIP and dTTP (each 0.4 rrM (herer nafter. .
referred to as "T4 DNA pol yrrerase buffe % unit of T4 rrerase
(Takara sﬁﬂ&@fﬂm@'m used g trgnglor B zﬁ?ﬂ"% 1v€&§°c°£’°FY€?f %‘ ?;’1%5

i nut es® H@s raqaveredchy, e é@vﬁy‘eb‘l‘?@?ﬁ’o'fmﬁ%’l ?frqyf"?ﬂ'%ets:ﬁ't g t“iaf)ﬁ

preci pi £ drsso uf hrs
o e e e T
d(pC-A- E?#N 50 ishe L s 6 Uni I'gase,
the ligafion reaction was at [err] for 18 hours The DNA

r ecoverggg"mé henol - chl or of or m ext raction and ethanol precipitation was
di'ssol verd-r—n—40[err]of Y-100 buffer, 10 units of the restriction enzyne
"EcoRlyp afgl céhstiithidrsor pErcBEd| bCfWZmedef@m ahdd perobspEd Figre) r eact i on was
conduct edﬁfrrenj—*ﬁm—r—rmm——ero-nrrrrrream-m'ur—t here were

obt ai ned, HFat, 3 he ol yBR3ZBIBENE ot &bGsts, £) 98 (1PEMIWereOdisstivedat 40001\t V-il (0chufi@rss a@iitance
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ECUBB101: pCf BB101 G CSF(NB101) 79x 10 - 3.6
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: Measurement of acténuas of hG-gsF derivatives against human bone marro‘yl cells

50

The marrow fluid was collscted from the iliac bone of normal humans of 20-30 years age. An equal
volume of «-MEM was added to and mixed with the marrow fluid. A 4-mi of the above bone marrow fluid
was layered onto 3 ml of Ficoll-Paque solution (Pharmacia Fine Chemicals, specific gravity 1.077) and, after

S centrifugation at 400 x g for 30 minutes, the cells occurring in the intermediate layer were separated. The
. 86 coells were washed twice with PBS (prepared by dissolving 8 g of NaCl, 0.2 g of KCI, 1.15 g of NaxHPOQ,
- and 0.2 g of KH2POx in water to make 1 liter of solution) and then suspended in «-MEM supplemented with

10% of fetal bovine serum (FBS), and the cell concentration was adjusted to at most 2 x 105 cells /mi. A 10-

ml portion of the cell-suspension was placed in a plastic dish (Falcon 3003) and incubated ina 5% CO2

30



.During the 20-hour period preceding the last 18 hours, 10 LLI of - '
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ata flowrate of 10 ml/hour. Then, 20 mM of 10 mMM Tris-HCl (pH 8.0) were
passed through the colum at a flow rate of 5.m/hour. Thereafter, ‘elutlon
‘was conducted with a buffer systEPo2/2708 B Tris-HClI (pH 8, 0) showi ng a
l'inear 'NaCl concentration gradient fromO M to 0.4 Mat .the sane flow rate
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was: applzh eﬁbﬁt&s@h%sé&p%ﬁu&aaﬁfel CHomidhik) (bR (5P 0 X\ bihPAlibd! it 80 mWDTrSAHT! (
~CM-X - 4. pHeE0)-0f51 M INaC atvh Bibw A& oTHImUhows.-T6A, 1£ piHoB100mM Jtis-RCIf (PO BOY0E M Nall vidde
.M / hour pas$étethrougtOtheicoldn kO a by Taé of H@tlmc(un Hrh8ro&Her, witlieh YasSceridd tobi withgd totdh e
col umm  ediunge df BOmI 6fa10 enMOTrisSHQIKD.5 IMONECI buffacenaclinbae pH gediartiobironv@i@ todklr at theciarpet
‘Wit hsa tatst ol Flow GheiMySalbriveivevias elfitechin|thef eighboshped efiPHFIO (1iGkd ARIMD; or89%)Cthe pprity 8. 0)
_showi ngwes 9Pmear NaCl concentration 45 gradient from0O Mto 0.4 Mat the
sanme rate of flow The M6S derivative was eluted at NaCl concentrations of
;100' 150ExAppleyiBel d 2.6 ng, or 40% . The purity was not |ess than 90%

Ie14 60 Productloln of MGS To S0, nlt of a 10 mv, Tr| 3 HCI -100 nMNaCI

'ag/ m ) )Epol ozyne (4120 uni ts/ rrg prot ei n)

,(Att< %/g\r/vaalq—i&* qu’Y &ﬁigt& tive n . ity at(tge' g f}kdhén tghfiﬁﬁ ! Ii-lc ﬂohﬂ%r S.

_ an"‘?ela o é’l ft@nI fo 8'6?t S)
.ICO Ufm &%«ueﬁﬁ%pt d B &B&A -Tdybisde BdoMY T £nlu§ 2 cv) &l at
a-f1 oW kil ¢0 AM (PLE.0) af B@AGW ralelof 1D nﬂ/f:oulﬁ'hsﬂ\/lzt'f il SHﬂGhM m&dnﬁl (Ql)l 80) werd! NaCl
wer e papssesh. thtwgwmb dolifin GO UBW r@b oft5 frhiAslr.r PloRafl, ehitio WhOtHiried e WA fatdl ,

‘el ut'i onvse 650 mEEF & bhffenisystentlof T MM ViatHONEPHD B.0)3showihg @flindd Nadl dantanridich - 0. 5
‘M-NaGh lpratiibre from10 M td 0.518ct thp Ishrirate of fidw. DheDT-BS aé}@atﬂdwyremedawa@foorfcammso to
“6:0- at pht90950mBMr(zield 2.8 ingf ra%e). Thepuityd®s detrlesy then 90%.was el uted in the '
nei ghborhood of pH 7.0 (yield 2.5 ng, or 38%. The purity was not |ess than
90% - MP@% 5 Production of M6S To 50 ml of a 10 nmM Tri s-HCl -100 nmM

NaCl' sol ution (pH 8. 0) cont aining the derivative (b) shown in
: .50 -Production of M-8S _

To 50 ml of a 10 mM Tris-HCI-100 mM NaCl solution (pH 8.0) containing the deriva‘tive (2) shown in .
Table 2 (132 ug/ml), there were added 0.7 1.g of Epolozyme (4120 units/img protsin) (Kyowa Hakko Kogyo),
o -and incubation was carried out at 25°C for. 20 hours. After adjustment of the NaCl concentration to 0.5 M,
o g5 the incubation mixture was applied to a Zn chelate-Sepharose (Pharmacia Fine Chemicals) column (1.7 cm
“ %28 cm) filled with 10 mM Tris-HCI (pH 8.0)-0.5 M NaCl at a flow rate of 8 mi/hour. Then, 12 mi of 10 mM
_ Tris-HCI (pH 8.0)-05 M ‘NaCl were passed through the column at a flow rate of 3 mlhour. Thereafter,
elution was carried out with a total volume of 30 ml of 10 mM. Tris-HCI-0.5 M NaCl buffer on a linear pH
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Table 2 (132 ag/m), there were added 0.7 fig of subtilisin

anyl osacchal yticus, and incubationwas carried io out at 25.0 Cfor. 20
hour's. After adjustnent of the NaEP O#HRJI8ABlation to 0.5-M the |ncubat|on
M xt ure was appI | ed to a Zn cheI ate Sephar ose (Pharmaci a Fine Chenical s)

? ngvm: a'g 1ng e?\ t%rp he s ﬂTL " iﬁ%’lﬂ%&f “’ﬁ{‘ffg ?Hul%! g)t '?eﬁh%'%ﬁkﬁ .

wer e passed? leoug r38 lum? ow rate of 3 m/hour. Thereafter

el ution i ed out vvrth a totaI vol une of 30 m of 10 nmM Trl s- HC (pH
8.0) -0, SVBém aﬁgbuffer on a linear pH gradient of from8.0 to 75.6.0 ‘at the
sane rat epreduciich@¥wm-68he M 6S derivative was eluted 1n the nei ghborhood of pH
7.0 (yield 2.5 g, or 38%. The purity was not |less than 90% Exanple 16 20
Producti on o s0/ibS & 00 MM Trs-HTi-100 il Nabl sblutich- (BIT8:01L Edaitituly N ClerivatiVelibj howr H

8. 0) - cont eeblei2n(g32 iagmij] eivere/ @dré wdzied 0¥ ughod subtilisin ainglobaechalycli® Znd ptublafion: Wakredrsdner e
added @. 7outiat50€ fo3 (2D thburs. Nter eBastmeitef the NaCIG:Bricentraition’ 1019.5(M,abecincupatiohNmixlye wasnd

i ncubat i capplgddo & @n chelatb-Sephargsd (Pherm@cih Hine Clisniicals) eplumAf(l.@ cm x@6Lcwt) filled twith 10 inMe
NaCl concHistHCh{pPHOF0H0E M NgCiNgt atfie rdg of & mitholwa Thepn13inkef 10 enM is-HEJ (bH éﬂ)ﬂa%Ma Zn
chel at e- iashyere pessediheerghothe w'mwa@mmpsqlmwlm r| elgtion (we$ garged@ul

filled vm‘f’tﬁ' Vj?l!!'“ﬂt?f 'F‘%@Il@ (PH-&P)-9-5 Na@hibutier om a finegypH gradient pf frpmg. FPour
‘Then, gﬁ 5 Saye FAtA "%T “S“‘G)waf)e'B‘eM"M'QM°$‘§§§'e7& Wipld GAP Phe
col urm at 38%) g RIFbLYas ngtless ur. Thereafter, elution was carried out

with a toéxgtnp éurre of 30 m of a buffer systemof 10 MM Tris-HC -0.5 M
NaQI “sho i near pH gradient of from8.0 to 6.0 at the sane rate of

f1 ot ;l;heP,MugénQewsgatlve was eluted in 30 the nei ghborhood of pH 7.0
(w«eld Ty, or—45%. The purity was not |ess than 90% Exanple 17 |,

Production o s8/p st 8390 i Trid-HE-100fmm NhOI S¥iMbioh ¢ eldﬂ:anaam [ &\dacat.vesrai SHol® b (pH
8.0) contrbpiNGsd ligmhlahdre/ Rérb baell @)7 1y & \blibtilish Cattbery @.064L nid H615ih) (NOVOE iR

wer e addescubatién wegcatled PUN @5 TEBE 2Khduf. AGF abiRsrhdni el 1S NE@icBicortH@NBD.5 MM
i ncubats dncubgtion eddiure sk applieddd a 2Zn*cheléte BephrodeoBhamachi Firer Clidmicalb)ccotlimin (1.7:0m x\ t h

10 -V Tr i 28 ¢i6) fillihtiB100nM TrisrBCH (pid 6100, MrNaG! attaLfiow raimaf GupirioireTheh,ot2am! of 10-mM
DEAE- Toy ofreddd %BGWWCBMQ Hebsed ftireugh rthencplumnodt ianflow( rite f @rmidhoutO Therbéftar. )
filled wiqlton manfarediout e a tqtalvglurey of30 mi ¢f| aoyfferagystemfor 10 mM THihd@H0.5TM MaCl 20
m - of 10 §eRwing # EnepypH Off ts‘f@ §to8.0 i dhocsame Ftesdt fow. (The MBS darivativetwag eltted ip
rate of? shefgighBerhood  fyfeley 3 "‘%I%ﬁ nTRAUrt: Wasnoblgssdoan 9%t h a tot al Vol ume
of. .50 m of 3 buf fer system of 10 MM Tris-HCl (pH 8.0) showi ng a |inear
NaCl cono%&ﬂﬁ&tlon gradient of. fromO Mto 0.4 Mat the sane rate of flow

The M 6S lgirg LV tot GsWas eluted at, NaCl concentrations of 100-150 mM (yield
2.6 . ng? OM——MFhe purity was not |ess than 90%: 45 Exampl e 18 .
|

Pr O&UE on ?3 50 Iﬂrﬁ%@'l:o q\ﬂ 65 &f%%bp&ltﬁl&ef 8t$ tﬂé&enbéﬁ g ﬁm W
act 45 andrdaVs e Sk weidCooddd by ionihte (" 0L t/ b pmtaf) b as
M5S) 50 if&ubiien Whs Sdrrigd oub atBd- & tbiSaoHio flionSWthUilo! A T 0), the
COﬂI ai Ni ngeubdtion eHiture/ dhd apPliddtd aﬂj’EQB‘ToioBea-ﬁeﬂBblﬂ ('?oyﬁ $3da Iﬁﬂ'/uﬁi:tﬁrmgi (W? o x

G 544 bih) fbd Withyl0ShM T([s2601 (3H8.0) Sk ABowWHaIe oE10MWhGUP] THEH, 20 mRBICK0IntM THSHGIEMH Wa s
car r i ed oBM) wate R5ded Ghrbugh tibCcolamin laba floW faterof. B djihikit. ITaerbafted elutioh avad\edrifed out with a
concent r atvielovelume of 56 mivbf & utfer! systerb at 1OmMMITTrisHCH @HB03 staopipb iadided dlaGl cdricentration
chel at e- Syrprieat oF &or Fht toaB# M ot e Simemiatoadt sflowc Gheu MrBS( derivatigamwas 2lud cat)NaCl
filled Secopfenipation qiflfoTidSP suM-Field 2HHng 0039%)- The puritia\dGis nat less Hah @0%r at'e of 6
m /houf® Then, 12 m of 10 nM Tris-HCI (pH 8.0)-0.5 M NaCl were passed
through tB@"EBM8m at a flowrate of 3 mi/hour. Thereafter, elution was
carried oyt wth
Tris- HC ';'V_f - S0P ‘ — fo 78
gradi ent &+ ane rate of flow The M56 derlvatlve

e 33° “Eg 9,202 e i 38 S o By ol
% The p““gble ﬂ(?%?g/rﬁ? he! e\r?e?e ’gﬁayp !%gg%‘?i% Eﬂg protem)g(S|gr:ae) a?\d m%%)atr:on ‘was

carried out at 25°C for 10 hours. Aiter adjustment .of the NaCl concentration 'to 0.5: M, the incubation.

. mixture was applied to a Zn chelate-Sepharose (Pharmacia Fine Chémicals) column (1.7 cm x 2.8 cm) filled

66 with 10 mM Tris-HCI (pH 8.0)-0.5 M NaCl at a flow rate.of 8 mlhour. Then, 12 mi of 10 mM Tris-HCI (pH
8.0)-0.5 M NaCl were passed through the column at a flow-rate of 3 ml/hour. Thereafter, elution was cairied

out with a total volume of 30 mi of a buffer system of 10 mM Tris-HCI (pH 8.0)-0.5 M NaCl showing a linear

imidazole concentration gradient of from 0 M to 0.3 M at the same rate of flow. The M-5S derivative was
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‘5. Production of hG CSF derivative |acking the Ntermnal 1st to 4th am no
acids and having serine as the 17th amino acid (hereinafter referred to as
M4S) To 50 ml of a 10 nM Tri s- BRI02720F0RMINaCl sol ution (pH 8.0) containing
the derivative (d) shown in Table 2 (132 ag/rnl), there were added 5 tUg of

trypsin 67 units/ r ot ei and incubation was 10 -carried out
atyF2)5 *9&"‘*?&012\6 "H‘??gg%&eﬂfzt-’eq’g 3&?138{%&"%\“%%“’% %Béncentratlon "t0 0.5

M- the Lncu ion mxture was applied to a Zn chel at e- Sephar ose (Phar maci a
Fine C@W&%—é) colum (1.7 cmx 2.6 cn) filled with 10 nM Tris-HO (pH

| L SQF Jel'i\(;m‘/ I QII N to 41 ﬁmno Jc?dsrgn ﬂgvm%%emm la-grtﬁe'S HC.

E—er——e#ut—roﬂ—warc-arrled out with a total vbl ume of 30 nl

of a buffep 5§y,ﬁfo¢£rh@inwi9nstm|-md Amhiiar £dRiorBpR)8.0) clntdMinyakd deHinavé [ sidwh i ear
i 5 1M fapod @35 0FM6, thirélvbre Badbt B0igEd trystin (BE7Qmitdmd/bloRinfismd, aid ihdiBatoves I at e
of . f k®Weanibl coutvhtd2s - Getoi 2R hdurse AW SadfubtiioftCof afie NaCl chconbatiaztg| 05 . (y thelisbuthtion g,
or 41 Unixtuhesapplisd 1 aEschaletb-Sbisha®sd RRaMAEGinefOtamiohls) cBIGmE (.7 dRr 026 e filed of
M 4S TowiB010nhMdTis-HCUOH B0)-08 MsN4qTht- 4l 8% mtloNa @Ivhauio [ Theri, 21 m{ gFHO8IN Frisehd@liRH ni ng
t he der 8.0 M®laCidyeresirassed threugh el celudn atlaow rage af J mihobre Thereattarcolutioniwag carriedig of
a- chynoeut yitsa tetal menfi 3@ &Y ofig hyffessist &BI mhErjs-HC! (oHB.Q)-A.8 YbMaG! ehewing 8 lieear r i ed
out & iplazoleceanepntration lqrsdient o M”t‘ M 3010.3, M sihor sapp rate ef flsThedhfiS derivatiye ek ¢ o
0.5 M eled D1 M jidesele (vigll 27 Re-9F &1 %latho RUHY Mearot §ssdhanP0%hel at e- Sephar ose
(Pharmacl a Fine Chem cals) colum. (1.7 cmx 2.6 cm filled with 10 nM
Triucaa(l'ﬁﬁﬁ 0)-0.5 MNaCl at a flowrate of 6 m/hour. Then, 12 nl of 10
m\/ITrzl,s g: HMB4 0)-0.5 M NaCl were passed through the colum at a flow

e 2t Pgdugy . Thereafter elution was carried out wth a total of 30

_m of a DU T i oY § 46 M rrishci780 i Mo Sdutio (B, di)ooﬂa..ﬁng'\ﬁ\é\la&ivatﬁbwsmnan
Jinear i, Z(szeu@w%m lvidtd Sdlied'526Y BN b-cRmotryaif @67VlititSm - protbrh)a(Sighta aRdime
rate of jpbdugiin wh Sarfiéd’oat atH8 - € @ 120 Rbuird, Ant¥rERjuStbit @F the INabr- cbndehtvatibriR 28 m®, the/ | €l d
'2.:3 138, inbubativs Yixturd Mas Bpplied 6 & E¥Schelaie-Sefifosé (FARMIE FindCRemitaR) Solunis(1Feax i n
-Exarrpl €3.6 Ly Add iWkte @ mVETHsIHE! @Rte)-0.6 1 NAD 3Ea fidw raiblof 6l ailhova Thane $2 mhefad mMav e
'SETi ne &gs-HCIKpH 89)i5 M NaltiewekeD pastdaicthibughhtha kdluron aica dovarate efr &mlimok Theedftey: 4
“(MF4S) | elbtio MaS SirriedGout Wit S )tota rotl 307 m{ M &7 Bk $ystemi of A mMYTrissHGLdpHI 8.0)-0Fh M NeSe of
‘reconbi stewing Biiidear imideaclé cappentyation geakibnt of tsemp Mstoi0B M dtthe same reje offiswhTherM-# t o
the SN tesivativewes slulgscht £ iMsimidazalegield 2-3tnge orA5%a e puriigas iet I¢ss shap P%6- of
~-reconbi nant products. On the contrary, the use of the enzymatic cl eavage.
techni qf@m@ledr ding to the Invention is advant ageous si nce such products

can be pr oduced W|th ut d|t| on of h| on| q’;’ ter nus ai%)
derivati ﬁ‘fgg’ ‘?‘i‘ga E
|tu cKi m 2l

conp l%/;ﬁl The S| man Iﬁﬁ\ ﬁgggal IO{ITPRL
conpar ' | %Z*%% s ,esasa fé’v ,ﬂ%&
techni qiny at a&acx,ﬁque s q& 'th\é% v e

nt, aC be produced without acldltlon of methl | mus '
-.4 N% The derivatives obtained in this manner3w %ed for G-CSF activity for comparison. The. Rsdlts M 7S

3.3 .65 Eﬁtgmdtaheshwrwlﬁueshom In Table 5, it was found that, in the above

in- vn tro evaluation, the derivatives lacking In 4-7 N-term naI side amno -

ACTdS have a 2- to 4-fold hi gher actiTaié§y as conpared with the Intact
hG CSF. 34 EP 0 272 703 Bl Therefore, the derivatives lacking in

‘N-trer4ei hal  si de am[mo I rojnce with the
present invention have no §° b&%@%%&,ﬂmhﬁfﬁﬁ% neis and are 2- to
4-fol d higher in ag¢—w-ity— _
. , . hG-CSF Derivative . Relative Activity (derivativefintact) |
o " Intact ' ' 1.0
e M-4S 40
M-5S : _ 35
M-6S 3.0
M-78 ' 33

- . ; '

" From the results shown In Table 5, it was found that, in the above invitro evaluation, the derivatives

‘lacking in-4-7 N-terminal side amino acids have a 2- to 4-fold higher activity as compared with the intact
hG-CSF.
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.than the intact product. The follow ng exanples illustrate the acquisition
of .reactivity. (susceptibility) to cleavage by hydrotytic 6° enzynes as a
‘result of nmutation in the: N-termﬁﬁp"’ﬁam% Test Exanpl e :1 Conpari son in
_’reactlwty W|th subtlllsm Carlsberg between I ntact hGCSF and N—term naI

~mutants of |va ves ? %

_ o et o o g U G ol e o B G Dn R o
e .@‘ﬁ% b b S
CEx le 1 t
the | npachng, ";E *‘a"%g ’ﬁ%}:;%ﬁ gﬂ@%‘ I hobR) fruoiRG) b \elioSy B2 1 VE
-enzyne was used In a 100 ncrease am)unt (3.6 x 10-2 units/mg G
. CSF) ., t herektHxangdie Pr oduct fal I ed to produce M CS but preferenti.al I.y S
- under went—grobalr—deconposi tion reactions. * ~'~ Test Exanple 2 -20

-Conpar i S aGomparisbre MCroackvity withisulilisin Garbelg betiveenciftatt HGECSF ne-NISImiin shulbhts oF WG-nal
-mut ant # dSFhG CSF The derivatrve (a) shown 1n lable 2 and I ntact  hG CSF
"Were each Tncubated in the presence of 0.22 units of trypsin (Sigm)/ny
HECSF at  25The dedvati@® slivemn irsTable 2tdnd intasthhS-08H weze easls inbubatgd il preséfce o6k ¢0the

. 25 .der i vanits/af sikilfsinsGrisherd (NOYQIHh@G-LSE at2S * Cifs 14/halss inl theisgrae mgnaer asfireExamplade.

- hG CSF r eMulip tegderiypiives shevn. in Tehble ﬁGPM%M-GéxﬂeﬂvaW?eﬁe intpst kGrESTremalned ynseagted.

- 100- f ofed FupkerBeie pyom wian this szZ"‘GrWaf 4P @SF?e ingropseq ppoyRt (31§ x. 1OSF-uniie/mo st
‘give M 4§§§%§o “‘%r"&?"ér"é‘ﬁ’t‘?‘a‘ﬁ‘ﬁ AnRredusR: °%I'°Bba fegpatiafynyadaryant lopel fepampgaition e o
Exanpl e "Peat stability of hG CSF derivatives A 20-g portion of each of
;'t he v @rl _ Hﬂ gtives, shown in Table 6, of the invention was dissolved
in 1 te-buf f er ed physi ol ogi cal saline (PBS) (pH 7.2) .or a- MNEM
 swppl errer&oﬁe.armﬂ R rdeiie] FtlypabetiAH ikt IREESE NG NStivinal MiaHRA) h@spas carri ed

-out at 56—v C—amdsanptes were-cortectedat—tTmed T ntervars and assayed
for” CSF act T deyivdve @P4HOWY inl THblFB ArfdNnth® RGOS Werd' dath NBUIBESBd MORE pldBEntPW ol | s
(1 he abovgitd @iy @hmaphd Gbspiat Sheahier Rthodrs in) the B manasHRk  BRMPIEI1H.WmE tay
‘the dossbl dergtivi (2)ishevarin Tae NjaeiBe M-1S eV heIntacihGItSFrerméinedivhishdiean | evel s.

. For "each Huetvedhore,cavéri wien\theasreyaye wissin peli0b-tidindgasenamdutie22 erﬂls/dvgai-ca{)ttha/intayt was
‘det er m ne@-GSF didom give MetStbiaeprefereatiallytupderwent giGbal decorapoeitiontreactions.oncentr at i on at
‘whi ch good dose-response with that before heating (0 mnute). The ‘residual

Lactivity K eRednding to thermal stability) data obtained in PBS.and in - -

: 10% FBS- pl emented a- MEM are shown in Table 6(A) and Table 6(B), .

'r espect i \ﬁﬂa tabifity, of BG'ﬁSFAQ""ﬂ"!“%arrpl e Re3| dual Act i Vi ty (% 30 min.
agggn n. 122 250:1. §° on o?eachiétgsvanous d in Table 8, ofltg igven tion was dij In 1
333 AL g %of phosphate-b a% ys1o | sallne (P E!eg%‘%% a-MEM supplem %gd gn

; ine serum (FBS], Jncubation wi d out at mples oll

; sayed for CSF col?n on te ggn moiise bonegre r@wsc‘zz Qrgbﬁé rﬂ?&ﬁe% 6
j ( B) Sanp ethod of 0kabe§ g t

130 'm n - 60EfMIsampld- w5 diliBd by the doublmg dllutlon technique from 40 ng/mi to give 10 dilution levels. For

RS &-{ - . each level, activity assay was performed, and the residual activity was determined by comparing the activity’
' " 40 at a certain concentration at which good dose-response with that before heating (0 minute).
The residual activity (corresponding to thermal stability) data obtained in PBS and in 10% FBS-
- supplemented «-MEM are shown in Table 6(A) and Table 6(B), respectively.

e - | “Table 6 (A).

] : _

. Sample Residual Activity (%)

' 30 min. | 60 min. |- 120 min.

o Intact G-CSF | 452 | 184 | 127
hed NC93 - 980 | 933 | 906
ND28 . 68.7 52.8 339

Arg4 | 338 15.0 129

M-7S 84.8 720 57.0

. 1-48 | sa7 72.4 61.6
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Intact - GCSF 9.1 6.7 8.9 ND28 '55.8 - 40.5
32. 4 NC59 45.1 35.6 24.9 10 Exarrpl e 22 Construction of :
pCf BD28A1 7 and pCfBD28T17 usi ndEPsd 272 WdrBct ed nut agenesis (c¢f. Fi g. 17) 18 .
(a) Construction of single-stranded tenplate DNA (single-stranded

pt 19BD28N) In 50 41 of Y-100 buffer, there were dissolved 3 ag. of pO‘ BD28
obt ai ned by the procedure of Exanpl z" 6( 3 10 units each of the
restriction enzynmes Banj 0) and Pstl were added, and the cl eavage
7 * (Rebidual &tigp(Pe)s. Flom t he reactlon

20 ‘reaction was carried oSimp 3
m xture, there were obthi ned by tjf T d 0.1 ug of "an ‘about
210 B{) DNA fragnent (Bapill-Pstl QOHR ?Edrﬂiﬁd n%e H’P the N-term nal

portion of the hG CSF deineetd-Coke (NI§2'8) ' Séﬁar atelBy, 1 iig of the ML3 phage
vector ML3npl9RF DNA ( ThRB#& ShuZzo)%5fas |di‘88ol bed2¥n § total of 50 al of
'Y-50 buffer, 10 units of N restiri®lio Syne A4€ (Toyobo) were added,
and tp)e cl eavage 25 reaction was carried out at 37- C for 2 hours. . . -
Thereafter, NO was added to an NaCl concentration of 100 mM 10 units of
the restxamptei2an enzyne Pstl were added, and the cleavage reaction'was ’
conducted at 37 C for 2 hours. Fromthe reaction m xt ure,. there was:

obt ai ne@onstctionad pCIBP26A4 T BsicCIROZBTA7 uSingsitgidiyeatsd reutadbpRsit M\(ﬂﬂe?ﬂ) of about 7.24
kb (Aecl-Pstl fra ment). In 50 al of T4 DNA |igase buffer, ‘there were

di sl visiCostuctang eﬂgle-mn@ammma@mﬁusm@mﬁd RRBRRMN 210 bp) 30 and-0. 05

|Ug of the Accl - Pstl ment - . each obt ai ned as descri bed
ﬂm t@e 5 arran'aﬂa the

| of %1

I | gat | og}%?%E%T agr%i;g gﬁ "zé'["e 8¥° 0338;' wer tal i,gér
rieactf off aﬁi Méﬁ I.é?'ig ik W 0
Thus wa orﬁ’ s of an col i
JMLOS- der 'éé a w &mts ph e,s&&qlmwn rgnt:fm mgghh&was RRaBd in' B VRS
recover ggl i BEviE ob% e lddlidd, Qhd Inbicleatdge K4
DNA  (Zhe feabionvaeéardedf oﬁlrd’t eﬁl d far @ﬁouast WM&I\Nmas 50264 foraTBECnGhRBYRGa 0N t h
Pstl, EamiRho uritéat théRetriction bny@mb Pstvwdle Bdded) @hy/ @6 tigdvage Wectigokasbidtte D@V @SI S.
Then t e 2%iotrg| Rrort titearasbfich RREBDRESH! wsa btaioes) b tredLGTrmshod haboutedBDmd b BDNA phage
by a knougmentdf hiait Z2vckbusetiPstisragment)enpl ate. (b) Construction of gapped

dupl ex DNAn 8®@wl.of T4 DNA ligase buffer, there were dissolved 0.2 ug of the Banlil-Pstl fragment (about 210 bp)

.. | rs0 38nca9.050ikg of-the) AcchBiftif feagment iabbpws 7124 1kb), eFick SbihipaschsJiespgbask abptee T4/DBAgSe RF
DNA ( TakiQaitssieszaghied te the mbityre sqiution ast the figationareactiancwes perfommegah s CrierdRihow d

H ndi |1 wehen dhegabave raagton mixtuge) V@awazj’eto r*ré%fm Srﬂt\d'!"{?ehm '@a"fbmth%ﬁ Thyss, “eSf or 2
hour s. P?‘ﬂ?ﬁ aiecombinant; R'J?Ferrf o guliiired; golls,

Labobz ? b'Bth °’ th"at i %%]‘ “’??’ lr':nt) .
i "?m%g e éz’f%é%g e @iﬁ BT

i'nthe prece Pon Wer & |ssol ve I'rl of Kl enow buffer, .and DNA

denat ur w&hmgn S8 allextial 1 Ng at 100 * C for 6 m-nutes. Thereafter,
the&%xﬁ}re was I%(H)b;’\kd l'!t;B({)e’(stand at 65 * C.for 10 nminutes, .at 37 - C for 40

‘m:nutes, ah aghuof Q-ﬁ)@ buffef) H5ie Wer& Sissalieh 3 fig biethe MPSmplt® RIFIDNAL (Pakela Ghéd) € uilils
anneal i Bgehrof thé rdsPibtich @n#yes BRI andHiidRDYbredadded) BRThel tigrvasé. rédblfon\Was cdrgsdrgiitht| N SO .
whi ch t Be- CoCShowe IFeonmp!s reatiion abauie thels wdie obtaiigd| byt the WAT methnd)labeus S augabed. The
t hus-f omdrawpefc#b@lmphau(ﬂamrmm fragraa)er ed by the LGT net hod. (c)

Mut agenesi Bis(MBmp19 BE DNaderypd BeoRBHBBIE fgtrdnt(aldut# 2 KHBBRBNIFD 9 thes Single-strapded -
si ngl e- damniated BNA DHABD2BN19btained #s rdeetribag in Sheh prepading i saefiom\waref dissolvesein 127t M i no
aci d (f Kisnew bufemand-DN denaliyration waptayseddy boilifg af H9* 6 for esrml'@éﬂh?fa?ﬂev dhe[miptres]

‘obt ai nedves Alopsdiaysiand gt 68 fox 19 -%ﬁ Sriercd ’!‘Nt?s( 42§ for 40, minpiag) agddp ice for
'subst i t UPmiytepHp causp theanegling Progesd; whegby, QaPF@dd’t“Ef? "Bn:gwas formed in -
phosfo F% & c%@%ﬁ@"‘?ﬂ "gﬁ "é’é§i“8'P‘s ndedc Bhe tysrfprmad, gansed duplex_ ey )
‘are shoWNAREP ERRPversd by 0FPE903 B1

(c) Mutagenesis (construction of pt19BD28NA17 and pt19BD28NT17)

..85- A single-stranded DNA (D-1) required for substituting Ala for.the 17th amino acid (from the N terminus),’

- namely Ser, of the hG-CSF derivative [ND28] obtained in Example 6 and a single-stranded DNA (D-2)

required for substituting Thr for the Ser were synthesized by the ordinary phosphotriester method The base
sequences of D-1 (33-mer) and D-2 (33-mer) are shown below:
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D-j Ala 6 - t12

13 14 15 16 17 18 19 20 21 22 17 = - Ser .Phe
‘Leu Lou Lys Ser Lou Au Gn Val EROR7RIIBAl a) 5'-AGC TTC. CTT TTA

AAg. GCCC VA GAG CAa GIC AGC st ul -3 (33 mert) *0 O- 2

Thr t 16~~~~=~~~~~~~~~ e i 12 13 14 15 16 17 iS. 19

20 21 22 1P=-] Ser Phe Leu Lgg Lys Ser Lou Qu Gn- Val Arg
1Ser 7Thr) 5 -AGC TTC CTT TTA AAA ACT CTA GAg CAA GTIG AGG (Ser.#Thr.) 51- AGC -
TTbaC -3e . (33 hgr) ‘20 The deS| gns of -t he above

DNAs are such that nutaggnepss ugi n;gngls cany cagseyor tigp 04ga new Stul
'site and mugagenesi s ussey Ph@ Lew Lev Lys Ser Bed GIW &Pl vaitgrg Therefore,
‘nutants car Sexshdant 5f +AGC UYTC| CPD PA VARG GOO=ITA" GAG' CAA| 616G nes. D-1
and D-2 were each individually dissolved, iStwln amount -3* }33gmery 50 LI
of T4 kinase buffer, 30 26 wunits of T4 poI ynucl eoti de ki nase were added,
"and t he phosphoryl atlon reaction was carried out at 37 O C for 60 ninutes.
Then, 0.2 ag of the phosphorylated D-1 or D-2 and 0.1 iug of the gapped
dupl.ex DNA obéal ned as described in the op l‘ng section were dissolved in
34 4] of b 'frcontalnlng65vaTrIs HCI H7.5);, 8 MMmMC 2 1 nmM
.2-mer capt oet hanol and 100 mM NaCl, the soluthion was allowed to stand at
65' C f8r 60 30 minutes pnd 1t3he|14at 18000%t expery® un® f @0 3Q@1ni RAt es,

“wirer eby D- 1 D-2 vas adiedned pe LeuhBygager delulex GINAVAloATge sol ution -
vere added QZZ?-»THFT% + SKSP Pre CIGTRTARA  ACT CBA GAGR ICAA GTCOAGE. 5° v
“Fol'lowing further addition of 1.5 units of DNA ¥AYnerasd’ (33 MF fragnent

~and 10 ,units of T4 DNA |igase, the extension reaction was carrled out at 4 -

-\ fol 16 P Sedigns! BGhd BRG bﬂﬂs b ShdA it rfubbshe 80 Ldd 89 MR Edis RRhtbPof a new
“transf ectgfy. g B'f be’i ube %ﬁ%eél‘%éi‘s%j Ii cEin%ﬂéﬁe e

-_ recover eft'fdidamgé g,mgeaggﬂ a,gg,,,ieg ected I\/I105 t ransf ormants and
ti-dentifi ed by 4l ©2/ B8 oldhtifdividdaly, disséiald, .arad aﬁbdmlt ot(whenn BV il1 oMrd KidgRChufié 30
WtV XD alnitd sHTapolithulieds kiigse Ghro dded] awanb BMgspR6Y/ It irgaktRiweEcaRU out'at 37°C for

tel ect r opheprmifnités. The RF DNA with nutation introduced therein by neans of D1
‘i's named pt MgEBD23 NI terwhospherylRBd DNAorv-2 landl adgi of thei gabpedctinplexi DNA @bteined &y
.means of ds@ibpdsinzenepdnidgseciinn| WeRDRGHIVEL7n 34 ko haties containingris@MoTristhiC BRISEEAL 7
;and ptl OBIAMgCLy1 mM 2-merceritesthanal gndo¥00 M Nl the soilutien was allowed.to giand akBRIIC for G0c
‘respectd v@h?ﬁw éh%@hfmwﬁﬂﬂpetﬁyﬂq 1?@3‘61"!99'9?( yherely Rrih 64 Pra %Fmdem@thrt@e Qﬂpp%’

‘phage to %%EN‘I\ol | ows: 46 60 EP 0272703 Bl 12 13 16
117 18 & "'92??'“"”2 I’°’° 32‘29% f‘THDr?ETEe‘tFTfe‘EFdL TPapagh (o @ ‘@"ﬁ?"ﬁ“ﬁ" %P5AP AGC
TTecr TFelovao e e Relgetpg | Kqepow g uerdl 4 PhVA los,

‘th was rr| r
G n 33"5 iﬁ: reacﬂon mlxtures us ob ned were used fo t?a%fec? Eecoll'edlﬂﬁb‘\? é’ utar-!-thghage%%v%reg u
- Agb%med The RF DNAs were recovered from the mutant phage-infected E. coli JM105 transformants and
’ identified by cleavage with Aval, Xho! and Stul (when D-1 was used) or with Xbal (when D-2 was used),
followed by polyacrylamide gel electrophoresis. The RF DNA with mutation introduced therein by means of
e - .'D-1 is named pt19BD28NA17 and the RF DNA with mutation introduced therein by means of D-2 is named
N }\“" 40 pt19BD28NT17. The base sequences of pt19BD28NA17 and pt19BD28NT17 in the vicinity of the Stul site
-~~~ - - -and Xbal site, respsctively; were confirmed by the dideoxy sequencing method using M13 phage tobe as -
follows

&0
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- et o e

AGC TTC CTT TTA AM CTI LAG CAM GIG AGG 15 ' _

Xbal i (d) Construction of pCfBD28A17 and pCf BD28T17 20 In 50 al of .Y-100 .
buffer, there were dissolved 3 jEPy 272 T8IBIBD28NAL7 or pt 19BD28NT17 obt ai ned
fas'_descrl bed above,. 10 units each of the restriction.enzynes Aval and Xhol

“wer.e added, and the cl eavage __ .reaction..was conducted at 37 C.for 2.
-hours. Fron%#h e reacg0| mxture nere were obt ai ned, by thetoT O pmethod, -
"0.05 ag ofp p Nty LORLAI RRNGy§ hepgi t g3 Of ggutation
‘I ntroduced as descri bedlg 160 rit’ s%% 18 ?égalvﬁ itgr agment ) .
a
-—Separsatel y, 2 ag of pr @rGsAGEed in 50
al ~of Y-100 buffer, 10 unlts ea the re tri ctlon enzymes Xhol “and Bgl ||

‘were added, and the cl eavage reactlon was gwxf ormed at 37.C for 2 hours.
“From the reaction m xture, there was obtained, by the LGT net hod, about 1
‘ag of a tryptophan pronoter portion-containing DNA fragrrent of about 2.74
“kb (ol - Bgti9spaswEmt ). 30 Furt her, separ atelx (ifBD28 wer e
‘dissolved in 50 al of Y32001Buflér,130 Wit} of ‘thé re enzymne

Bgi || were added, and tSercPhavkge PQBCI'Y% ﬁl 3%[ 0 Cfor 2
hours. After confirmati 8&Co¥TER _ ge by
‘agarose gel electrophoresis, 5 unlts of the restri |on enzyme Aval were
radded® and partial cleavage was effected at 370C for 10 m nutes. Fromthe
-reaction m xture, there were obtained, by the LGI nethod, 0.4 ag of an
Z‘ab'out 1.29 kb DNA fragnent (Bglll-Aval fragnment) contai ni ng nost of the

”‘o‘ées@ﬁ’s?qsgeﬁwaﬁfbég%?aqf%av 2516{7?2835?2‘)3? o) 005 ug'éf a?hé’f e

'Bltqig BDggggiid Mﬁﬁﬁaﬁig Z‘c%lﬁ %‘%g E?dved q%H by KWQ&@& %h@ P)

Wer e

wer-e ad dﬁﬁlod 8108 uj faead AHI@111@Bp DRA frhgnieht cOAGEInAE Me uﬁ&%uﬁ&or.h%mh&ee& e§ ae%snbb@ur S.
.2aS4Q5 in theTlﬁ}&;emﬁ@.g‘écﬁdhl’(A\m SHolk@mbitps obt ai ned was used to transformE. col |-
"HB1 01, arsdpadtelf\2ygCed pOmBY28\6tained in BXainple B94) wad tissopédia 50 gl dDMAOO\BEer; eC@iter ed
from culbictrog thearestricionoénzirindsSXholodnd rBglil Welne adalbd, andl the oibadigs wattied way performedsit g
pt 19BD28NALRr 2showranfirein M@ BiSHG hFtus thetelvess obleinext, by dedBThyethrsli atgupt kYBDRBNT17
IS name typ@h8028Tidet porfibnecogiaining DNA agnfen{xCrRBRBA4ID (fekBgllbdomented by cl eavage
Wit h smval ,Fustihe|sopasaly, 12 tarofi pESBD28 weredlissohuestin B9 b (1168 188 bufige110 wiits o the [onigetion s.
The. st r geayme Bgiiiwe q‘FBBZWﬂP QIV&!PQE astion wasicapipd eyt 873 Gdor\gi hoprs.Adfer cagfismationho| |
Bgl | 1l aﬁﬂh%ﬁ?&‘rp‘emeﬁsl%m&_ﬂy SAFae B\S%G g%é;/ odd |°|§gf°P'Eﬂ5?ﬂ§r unit of the, postrigtion gRzyme

am no aélﬂﬂl‘”P@sﬁdﬂii’eé"q ppriie, %& é‘ﬁffapg ‘t!’\‘nfré;b W@ﬁ‘iﬁe&@%w smi ds.

- o h
RSl e

O

1st - ( Thr ag%?ﬁ\nt :tbgout 2 gx l f tRe p&QBEﬁT 17
: ( dgnved Bglll-Ayal- fragment ﬁou 1.29 kb) a 2 g of the pt19 r 28NT17-deri ed
Fhe - ekl fra%ﬁ' ?&L 4 ;5) wer dissolved in 60 wl of T4 DNA u ase 1o units of T4
: ( Pr.o ) ligase were added, and the ligation re: as conducted -at 1 (91‘0 55

: " The reactidd midtare thus—bbtiined was ‘ieed Bltrahbiemi)Er S&ﬁme{ | M lah \B6 o&dmgqﬁsd by
.pCf BD2 '8 ABidingt GhePisPhi BNA. wasiobovbred Rbr alilurl ceiR| dr Bk dalony-Fhe plhdia® 8adtidctea g .

R G-ESH] - Wb PRFED28RAIT e Gainbc pYFBDE B rafd @t Eonaieled bY. dming S019BD2ENT1D s - hidhdd-

hG CSF pbiEf2Emy.r The nguqira N CBPEBAFA was (chjirmBy ep ateatap® wito Avabothgy Apii BMASfu,om
normal  Hliowsd tyeagarobse gel|elebirapbalesisa She gthvelgesof HOIBD28T1X/bres opfiaupashy cidavagh vih e

‘adher4enivalefhpls BglihendXbaisiolowpdbly dpprosa gel siedtmphotesisk ocyt es obt ai ned by
centrifug a'{hpdpplacmg amino acid residues in the hG-CSF derivatives encoded by these two plasmids as

compared with mature hG-CSF are as follows:

50 Position of amino acid substitution (amino acid of hG-CSF) ' Plasmid
| ' pCfBD28A17 | pCBD28T17
1st (Thr) ' Ala Ala '
3rd (Leu) - Thr Thr
55 4th (Gly) _ o Tyr Tyr
5th (Pro) _ Arg Arg
17th (Cys) Ala Thr
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of- normal human peripheral blood in a plastic bottle and renoving
nonadherent cells by washing. An RNA having poly(A) was prepared fromthe
macr ophages by the guani di ne t hi oER&2XR&08 Bdhi um chl ori de nethod [ Cat hal a
et .al.: DNA, 2, 329 (1983)], as follows. Normal human perlpheral bI ood (400

n) was centri onaHlt O rotor at 1. 80 m f or

s, ‘TSR et Sl SGeh s el e o
ph‘osphat red s ]dﬁp?%' hacl, 0.2 g/liter KA, 1.15 gAiter

an_hydr ou '51?%‘5 g12 g/|ter KH2PO4 (pH 7.2); herei nafter abbrevi ated as
PBS}. 4 of this suspension was |ayered on 25 m of |ynphocyte - =

separ at i Q@b HG((%FQNEIJc@ pRSfialpB8F10l € was centrifuged on a Hitachi
RPR10 rot-o'r—an—i—eeﬁ—rp'rrrfvrﬁ'g—m-m eukocytes in the mddle |ayer

were col | ratiohes? NArof oRAkI Admai al®look’ Bacrbghaged Hi tachi RPR10 20
rotor at (?Cﬁég% rpm Pwr{ % m nutes), t hg’hwgﬁ(spended |‘%°20 m of RPM 1640
medi ume( Ni s Medrophegdey,athith aGidherdntten§) wafbisoRited by BatuiingQeukedytesbbiamsd by dbritfligatbn:
usi Nng a tdf aeonel fithlad périphdral divkid (nGoplasti¢) bottlePdntl @émaging nonadherint cblis By Washing. Ah.RNA
hour s, -t heviegipdlyih)ewves prepaad &orh theasacrophiageebly the gednitine thidcidnatedithiachubloadst metiadd| S .
A fresh Jd0athdla gi@k: tIJNAnZ 829 p9M)lzadaowsedi um and E. col | -derived

| i popol ysactiereel '@E‘ “{' ibleoch (40tami) was centsifuged/en sHitachh BER 1O ratof a11,809 rp, for 20
g/ m) 7W'E"‘%§dlﬂ'@d°s 'EPI ¢oll precipitate wagsurended InROINI i phogphate-buffersd spilpe [§hgfiter4
hours. TH&?‘ °<?e9"r‘°§ 'ﬂﬁér‘émﬂt%m@w%‘eﬂf%n??ﬁ@t%wef @W)d@rﬂnaﬂq'@ oviedad at
1,100 54 g onyioh, thise Suspepsion, @r@s gy ‘ﬁgn 23 miopt ppeh fiquidle ¢

in l\/m ‘?’afss‘f°ﬂ jfu dl\ﬁ’ " M , % 50
nMTr|§ ggg)itnsusn (ﬁa%ﬁ ﬁ )! )?a')
ih Iﬁé Lég ﬁ d?d&gi é&llt ng ar 3 of
4 M L| CI f CU' d m at
formog %Hdﬁumad?\ 8 St i sﬁaocaer?als 126]\in s 2bet EoCHnBra BhooStra @ of bAM
-f or 90 M gk Vere BAGIAE AHdL Calfivatien w Qed d%?ﬁ:t RF fuasee 4\WBuirs. "'TREM ¥l Hare haREstdaNA

preci phst ot 18 Tulfikss PE BsheRLigation 20 1700 Rig dl 450116 100RINAEHTHEShE WEh do M1 b PES aad 2
M | i t hi ursobilizad ind®, miahal sdldiion SontppenysS MIyusridine@Nctydinalel MatiM EDTA, sbiinivaTds-HORPH1 0
rotor at 7,a008%r @w) 2-mercépibetiianvl Lishy, a eonelx aixelRMTiHis polebilizgioh ptoduchvas tamafibined to a

r ecover eccentilage T 80 mé of 4 Mt Lkl evergesidetl, swinthe siturewabGstimdd, thén allowed totsiapdhat 4°C
conpri si rigr 2. Housssand icenvifiigad oy ja Hita¢hi RPR10 rdtonhi FIOT Apra el 90 Eninvieis. TThersafldElan (ANA
7.5) afid RrepipitRpKasygsovered Ghe REA progipiirtaowas susdendse dt %y mh o & selution camprising)4 Biurea

et hanol pﬁnéelhblﬂbim icypride.and theiquspaRsion wae eenfrifuged en DHIBCHERPRIGstorat 0 Pafoi 69 1
mM of a s'B'P‘ﬂ?sr 96 rPr°§|P ‘m agin eeoveretyC)  (pH 8.0) and 1 mM EDTA. After

i ncubat i 0 %'“ 1§mo s°B‘F°'5°°WPRﬂEI°%?°€'“&‘d€}@G sulfgiae! '“M
m X i’ ‘Jé‘é’ Waii f "&*’es ul'”)2§é° "ST‘:H T‘ﬁ"’% chig H‘e?ﬁ'fﬁﬂ?
chro
d . j >
-TRNA Was a%dég ela w20l i clcuj.aeo $8 colu -r:.‘gl_i Ien: %tog 1 m
Synt hesi &oa sm.a T 9 (fﬁ a%ih A s B i o St ehoring
[ Mok Gl | S(mz ) 1%1 (1982)] \X/as use ora)(F:(BNA syn heS| s and

reconbi. na(n;cumasmgé.s@mlmemdﬁbﬁmnm.moras\@asrl on of the cDNA obtained. The
processes therefor are outlined in 45 Fig. 9. To 300 al of a solution
conpri si ng Ik @kiydma-BergiGhetiiqaHMbI SQell. Bioly\2, MBC| (2o8a)y) Avad (usedVidNaDNA dyhBesis wer e
added 400egampinert pla&SihY TorfsBictigretryeinsbriiBeoighe dUHIA obt@inbd. Thédpradesses BiereB8re olied)n
and, a#& effig-Burther addition of 500 units of Kpnl, the reaction was carried
out at 37 * Te390gH oba spblierscomprisinget@ymi fds-Hif! iphd Q). 6N MgCl 20 40 mM Nakrk thiggrwere

si t eThe Didfed#08 uget BN dQkaygmarks Bergl Melifiells Biglop. BRU 8GR @nd. Gfter Anthereadditign of 500
preci pi t 4VH A Konh Hie: reasion weg Metsmtww(&ﬁ’t @ heuss, wherehythe\plasmid wasicleaved i they |
of a sol "bﬂtepTrE %‘QM oY dphenpigblorofpr °¥5@Fﬂ9€ Ad iitane) pragipitaions Abowt RAO0HY o
buf f er 5§ h m\"%' Y“’ jaged o 5%0 W aha mH“P'bP %ﬂﬁ@" Tﬁdﬂ mns‘?mggm

cacody!a ?gﬁ% H: e e
terni na é’? o%f R P“Ly Aot
l d]drss ot %‘jig .. ﬁq éo d‘f? W%ﬁ

:
Bi ochepp ﬁf} &é
_V\,hereby & SR

each Kpnl et n&l%Vé%Bﬁatuﬁd frfie éNA @&gadﬁ 8

chai n- ad n%df‘@b@u&t@%%ﬁ rd U8} bd¥8d, {ﬁg rJa&%R%@&rrfE%&t%&
phenol - chI or of orm extracti on and—et hanol precipitation. DNA was added

to 150 al of a buffer conprising 10 M Tris-HC (pH 7. 5) 6 mM MgCl 2 and
100 mM NaCl, 360 units of EcoRl were f28 t her added, and the reacti on was
'carrl ed out at 37*C 39



EP. 0 272 703 Bl .. .. for 2 hours. The reaction mxture was
treated by the LGT met hod and a DNA fragnent of about 3.:1: kb wa,s o
-recovered. Thus were obtai ned alEpua2®@0r03iB) of the pol y(dT) -
"pCDV1. The DNA was di ssolved in 500 al of a sol ution corrprr i i
Tri s- HCI E°H 8.0)" and -1 mM EDTA; the sol ution-was i ncubatedat 6 ¥ f o
.m nut es s, Zhe reRrypromixttie s F’E%"d by fop bR ’a?“‘°8f a“ﬂ aMW@P"‘WéPfe’b% aé&b ‘”'Fh

rs

“mi okt ur e” 'e Thgsuﬁ ’%E'i.’t@'&?dt °'BP Q‘ll,yé 'D sﬁg o
‘Resear c l '“9 f % rat?ﬂéf n
.:"’I ength u SrB se Ia@ﬂagv ' oleciiles” Iﬁr#vf‘??
g?n‘?[}l S QEK ’-1H| e &@B I'e | d @ ag
i | Cl d
pr 101 ) o E o rn HoP bbb ew@ssveéw al Jod %30 2{3 ?v( Prer
.conpri Si NGherd ,.jNAswggi St eiizb 6 n NgCI 2 and 50 mM NaCl , there wer e

‘added, aboup zédluraﬂ a®fifide bam.{rﬁs@wm TasBer @H 719 le. miPRAgLL, aRti 89 mM Naci, 43R vekd83) ] ,
50 uni t gdded alfdet 14 WRotHLI [OKayumia sl CMol. a0 Bid)C3,I280 COBI)X) 50\aifits GEPsHiwaEb forttor at
370 C f added ahdths Seactivh saekyriet loat 40 87 WYY ke, wheasby @@ pht DNA @asRsdaledsit the Pstlhe
“react i ositenThet reaconvvaistusnap euteetid toptphetalibrefoln! edradtion, fllewetriy ethiah pretipitafiaved by
‘6t hanol wigaraby iapout a3 iug of thevRg-cidayedzib DNA Warecrgcoudrad. [Tke PNA [abaiit a3ivaldvep laddeDIA ver e
T ecover 8Yu! ofHET Dhgler (suprirmented wily IGTR in & finebebneentration BO0.25 mME 54 gnfts [of T (P-L
suppl enPleshesigaigl erp Httppaddgd.and fhn Mixture wasinqubeied 897 4F fop 19 5""#1%? ‘"BEF"'EW (d@ of

-TdT ( Pc'remeroeieweqﬂbear 1§ G fegidues pastaddad ta plfieRy °a°ar?d°'tdrfeﬂ1 Pt ed
3@?{ t‘”ai&d‘ll_zém
E Xp Aw§§ ceave DNA -
h r a NA

was rar:ovg_ hlo ed
(rites i ug§0 ;ﬁgg g‘ggmgé(gﬁl

W °G h u w
mdl reagbl'J §\ ?8‘??&% % ! %{a?a
-.precr p _Sibo e.%ﬂ 12”M
__.Tr | 's- H Qh a ker ﬂér r o
I urther,,,a( an t he mxture was i ncu at or 3 ours whereby

the phl DWQM o b ShIRIE Borhgrisihg 10 Mins-HE! @i 88), 8]|HWBM§@§Q§ DK 06 MMEDTHAS
Tracti ons @erPA T aTTH5 GG TR hndedOTP] 4na R0 QAR OF Abonddisdseintibidr PrLAGBRGHHIcAN), e Ut
0.5 kb wers dissved abad 34y dffwe fHipi-AMANSE abat e dhg[dDietvasr painertilbach phopared as

Brmﬁémescﬂbba ab@®8510 (riltd 31 jelversel nanscripise (Selayakicogyblovend adyed,CHoY tehaRNAwas | ¢d™

14 nker Dhifed th eyrdiesiasf 4 BNA camiptameetryttierato bypingubating the mixture at 41 € idc 80 MDY Th@ 6

I'n 220 3req¢tion inbdure whssublerted: tornhenokehinpf@® exiactioni and H@)| vector-prises PNA grithriite ¥ 2, 30
M- KCI , DNA Goyblg sty addedfiprefies (egoyPRd by| Ftiimol pieSiptiation, hig ONA)wag digsotved inP0wd of
i bonucPfeBgebqﬁPr'h?Wl"tﬁﬁ 6(3I1"="1_"QT"OE'}‘I’e‘P’ﬁF ea|°§ P°'V(Nn &4 unitgeof ddY{Fsks BjoghemicalBwRr® 3 ag
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'I nCUbatl Iv aso |on to cause cleavage
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pr o #&ﬂrcr waéu 4 3 H AissBilied o2 AN thsmmwb RpQg 66
W dCT P REH0IE) oi2he Ebold-meHabbd Aisor MA,LA% rnauaaﬁonm{c rhed-oubkiEBRE 426 8lahd 0V Fd?

.added,.. aordmruree 281 iibhudsCaniVB6 mindies) esosdtivel. Addtal GolliRé oA 000 RUERASTeachbiErhiRtg vas ( dO) - - -

chai n cermpaédwikh R0 tdGolbriag chmppsiuns200dMeads-HOI (pHe.55'4 ntn gk, 1olim ibbPsoThe
react i 010.1 KCLeEn@ OViasM @H>NADATH thid redctidn riikien lereCadtiealr 25fuditsaf EV éoli-daiived DNA ligad€)

chai net hidwehglafNBioxLatss), Gaind prcubiation vidislsamieds out et Ui ErferdhiShpure Thaedctiqur reigtimeivtaat i on.
‘The DNAsvmismdited withv49ctM erci GYTRENdofith #-NAB! to give & firsb eqoedntritiag of 1001 S, THIO iR ( pH
7.5), 6EnkeliVBR Kigase.d206eniteiof Ba oyl DIV pelyinerasedf (P Bieghpmicaia) rand 48 dmits ofglygeoli
i ncubat ibenusipese H §Prl Biochamicgls) were wided endineybetion wes,cagied out %F%Mg‘ehoa't angd s’

Hi ndl i | a&2%°& foph s Therabeyegpastion Rreqedyre caused ejfcularzation of the CONAKPMANINGISENY t he
subs&fudipent @Nﬁa?ﬂ% pubstitiion aﬁ ey AN gorfion. of thg SNA-DiAdoufhie- siieed by e cqriegpondieg DNA. .
chai n-t dMeets ERRES e repRspbingptpfaamid i fhe °9"FP'°1‘?90"°&'P'°’ anded QA fPTMon conpri sing 10 .

mvlc-(l)_lrrjr;)lséyglal é‘ﬁ'éH“Zﬁ\?AzGaBs% %’%%ﬁw%ﬁ@% ";'E aaOVégﬁ;ﬁt :Ngngdd: ?fl(lzle\r/egNg 2and
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To this reactron m Xture were addéd 25 units of E. coil derrved DNAIrgase

(New Engl and Bi o-Labs), and |ncubat|on was carried out at 11 C for 18
hours The reaction m xture was suppl mented with 40 MM each dNTP and with
O-NAD to give a final concentration of 0.15 nM 10 units of E. coli DNA '
| igase, 20 units of E. coli DNA polynerase | (P-L Biochem cals) and 10
units of E. coII r| bonucl ease H(P-L Br ochem caI s) wer readded and
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50 bi nant DNA and substitution of the RNA portion of the RNA-DNA double
strand by the corresponding DNA Thus was forned the reconbinant plasmd in
.the conpl etely doubl e-stranded DNEPORTQ\7O3 B Sel ecti on of the hG CSF

cDNA- cont ai ni ng r econbi nant DNA 65 The reconbi nant pl asm ds obt ai ned as

csigzﬂl gtedg ?%E%@c gé_gc&gtrg zfrﬁésragg CO|I OOSF b the hod
gata ag

(1983)] e e qfiﬁ%d e

filter. Séo ld Qﬁs
pr epar gd hddag?; i) s | E
EP 0 272 MiSiphatlh t1d Fég“'?{] "8%{ c%rﬂ??;égon " horTo 1 °°d or
‘N-term nal FrisBcAal @ea.rdﬁas%entdasosrﬁam%dﬁﬁn G%Er RS QdshdliorPs. obﬁ@é@&@q::ém Bpgat a
et "al [ Na@ad)sas@ientidned hetbmabiéve, 319, 415 (1986)] was sel etted [the

‘Grunst ei n- Hogness nethod; Proc. Nati. Acad. Sci. USA, 72, 3981 (1975)]. The

whol e asksfaags Exsaplecf the cDNA contained in the pl asm d pCSF1-2 carried by
this strain was determned by the dideoxy sequencing a nethod using M 3
phage ( Tdgdlationland pification efgthd plasmid pKB8 f ound t hat the cDNA contained in
pCSF1-2 codes for hG CSF. This bacterial strain has been dep05|ted with the
FR under tﬂé’KM%@rbgﬂﬁ'ﬂlﬁaﬁﬂE“aﬁdfliﬁE&P&Q@E W ERAERPwas) Quitaryd inZld rpbeoh Limadiue

her ei nBbdd%. BaF‘S“F@‘I”@r%W&e‘!" é%ZN a?t""l S?P““H!‘IE lﬁ‘ﬂ'i"\" nrcwm a7 (Qfer 18
plasm d plRYP2EeW t°cb f“P" filigy and

BP- 863) | %‘g""cﬂ |3? - Afer "' i ap‘fs '“f ‘%‘ 67% “""6"
yeas\/ext';‘ﬁlﬁios) 'qe% ?;idg t g% esu enson =
for I8, hal, O3 &r% ge mkn. ]

cQpt ai ni ng 8M mweﬂ ad hﬁér d?ng i ‘Z tito th% I@%Fe

chl oranp fmm‘cal Ind{StflesfWELE GddeB, fauowmmheastaneﬂg A |ce]f G, Uhracefthid dtlsy,adol ON

was cont ingigc. &trord HourGatedbo@dd il bR saborrdant) PhtnSthis Q@Je}natam@a&mfeu l-ﬁﬂz i
cent ri f ugstitienor 8 M NEOH Bfatinddgeitiyatires®) tamwaaﬁredarm huids. 8 bR wes BrachhebEs®Nded
In 20 s &% by additivh of 2 ¢ FiSHHA IH B5)Diollowad By HuithersstiBipg: 106 B rinulds. Avathis Gaedome) thei t h

I ce. Lysdigyideol(the way abdut 58 mirlA 1/0aelurael dics] MaNaGl waé bdded aihdiihén phenbinexiractiord ®as 10
m nut es, @uiéd olt. 1/280 SolumeEdd BAngiml BNasel AcSigm#if was raddeidathel iRNG degradaien reantion] @as

m nut es, @n@ictal abd7 * LoerTr haus @ 15 vbDde O/ MoNeRl wes tBincadiderh bnd a0t walyniecsf B0HERES
added, f 10pQ (Nateprah Ghenplealsh was agided dhe q'twt mixure was allowed i standjat 2@ t@fet 2 hdurgBhel on
at 50, 6’0095&" t a'lec'@ta*ec'ﬂs@"eﬂ% BY) Fefﬁ @‘035%9'3&%%1 207! of a gelyien Aerentising 10 MM,

this supelf§ il : eﬂya ‘2’99"5 st)"Bﬁa te"%‘ﬁ%%‘gﬂg’q%ﬁ:;rred
gently at )
g 5 by a(ﬁﬁxf?ﬁ% foéé;&‘f %“ﬁ sf°"’(i% f’ﬂ % ‘Yaﬁrf ?é‘zl ép' "‘for
coud btal ed
APPsti

vol e e o “§£a‘.’s% UE. A
1/ 250 volcl?nfl'e vvas--a '08 % ﬂfy\\?eAg%('jegrraé‘at |s'on
reacti on Nisercd Qd at 37 C for 1 hour, a 1/5 volunme of 5 M NaCl was
t hen added; vol une of 30% PEG 6000 (Nakaral Chem cal s) was added.

Thew# egoul 1) Bdlation ok iht hémahas cONA-CXRMgpRsmitipnd at -20 * C for 2 hours. The 30
resultant precipitate was collected by centrifugation and dissolved in 2 m
of a sol ut Rrepagtiorpaf paly(APRNAramMuKH eelie HCI (pH 7.5) and 1 nM EDTA, sodium
dodecyl sulfate (SDS) was added in a concentration of 0.5% proteinase K
(Si gma) was Tedgheuidinethiecyanate-iihium shioriga method (Cathgla et al.: BNA 2 B9 (H96SY] wet fpliawed to
react | ¢n ReRsrecRON(AYgartying RMA fgm the Humen lymphablestoialidine t—%ﬂe%sfP'bptét i tions of
phenol ext r Semangimphoplastais\bukll gells [@arish, ¥ Rubinisy alg |fras: Natlohasd.cSel U801 820837 (1§85)]

et hanol p‘f’%‘t ?5‘!"! b'ﬁer %ﬁWH‘lséos'B?q%@HNsﬁ“‘ Peipghu) sontainiag,$°% fetah foving ﬁFP'F‘ﬁ‘%g'“MO mv
Tri s- HC otazine-} 'd( E(sh\"§°\ﬂ}é “%ﬁ‘ uI d

be obt ?“ W
-KSnf) al n '° o bya??&‘“cggﬂ‘i{‘f’“ ep ffgsgg "8’§ 8° . ﬂ

Ref er ence

pLTI (1) &'ﬂ | ﬁ&?(ﬁt% OUr, cells :ﬁfﬂﬁ ﬂ ? s ce
,,ﬁﬂmgg@,ga bl h i
Was H@rﬁfptd% a \B@Jx and?g'h nsferred 0 a
Iyrrphobl a&hﬂfu &85, 80! nhi 1€ 4 lan [ wer@ad 8! dn@ - mild g Ras 8 hildlved

cells [ Be4 '|($¥br b5 hEﬂi@'Aﬁeﬁéenﬂlkugatloﬁ’ loR G- HItEH! \APRAY kbr atsﬁboo HpﬁAor Wmm@lﬁg’ an(F*@(B5) ]

precipitate was recovered. The RNA precipitate was suspended in 50 ml of a solution comprising 4 M urea
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were sowed into 1 [iter of RPM 1640 medi um (N ssui Sei yaku) cant ai -fnl-:-ng 5%
fetal bovine serumand 1 nM N-2- hydr oxyet hyl pi perazi ne-N - 2-'-et'ha_'
‘acid (HEPES) in a cell concentr &R ®R72703B% 105 cel | s/ anth gro '
spi nner culture bottle was used for the culture. After cultivation. at 37 *

C for 0 so re collected by .centrifu atlon andtransferred
to a fr rJ:' yllu ﬂ\,\fr n@ho Hrﬁglal qu:r Eli so n%Eg lthe tﬂ%rbm
e %ﬂaz o %;;Eu Aol

1

‘8?
--.har ve§ta gog,gﬁ@&, lm 0!;1:350, ?nﬂtprec'p l B’f ) ‘ﬁ’%at i on
| 10 ..seu fraCes-er it Fomi 955 e ma - ,&t fer,.
and sol YRjo Idsg coimA (P! Bidknefbdith Icfi3m hiy Stdilihn Llﬂf' e adsorbed,
thi OCyaBai(ﬁ)-coAQinm/}nED Avas Sited Winl ééo'imbﬂonﬁ sifgPfd mith TASRCIZSA fWa\ﬁ1 mM EDTA.
2- mer Capbase 1 00U the PoIE)-EontdRing Q\Rwa&QBbtalﬁwe sol ubi I'i zat'i on product was
trangberred to a centrifuge tube, 80 mM of 4 MLiCl were added, and the
M Xt Ur e (BN éyinthesitand rdertidhan thalDNBwedla teatost and at 4. C for 20 hours. After
centrifugation .on a Hitachi RPRIO rotor at 9,000 rpmfor 90 minutes, an RNA
preci pi t atde Qksyamadiorgemetiod Mok GRINABigl; Sc1§i (1882 wes Jollowerh ton dBNA ispntiiedis rand of  a
sol ut i ofecemiipant Riasrigl consiiuction By Ingertion of-the QDI obtalidd. The progeedeszheaforiatedutiined in
chl or'f d€i9gthd, after centrlfugatlon on a Hitachi RPR1O rotor at 9,000. rpm
for 60 mi (Qrag M of Hé°'F3NA°Wé\%"s‘a@;% 29 MM e HELPH 7518 MM Mgl adi 10 M NaChitherqangre
precipi f %ﬁeg ’9h1M° Fe"?BL?bEu?qodH’ bind r?f'g'ifﬁ o adpifipr; of 00 m

ool ﬁ%@gﬁ%ﬁ%ﬁ%’fﬁ%ﬂ" T %ﬁ%”@:ﬁ%

pw y ad%mgél
| of reactd vu& wﬁe&am §PIcGy 10 $| 3@

' ncubat h&H&d&Iea@ 3'(endl OF theKhl B é‘g%snt of-)bc 19\ou'$ I
M-Xt Ur e DNASwa vébwFddaifbni Mo SoIIOR bﬂxma&ebrbw.m 16) ihﬁrﬁheﬁ T o of
chr ot ognaRh¥dded @ VBDNLI\LP b $BEtoR compHsihg 10 kMM AHDI lgR017.5)PO iyd l%el&aﬂi ﬁiommg
MRNA Wa dla@il aud, @tler\idrinbr aaidise of BEOURILE GITERSRISthe1@actibn wad chiiib® outlal 37¢ pitbr 2.Hoyrs.amel 1 VI
-EDTA.  Abmacton hiQurg gva fredtdtebyp th \LGA)medton dnd i DIYA frigfant\af abaud t3a1i kbewhs raddveré). ¢ DNA
synt hesiAbout BIng ofdke palvidT) dfainttiiled BPIV1 werepthes obiained IThd DNA GkagissamedSe 500 met hod

[ Mol . Cstlytion ppreirising 20 mM5Tris(HOY &) §.0)\ends 1 frell EBTs dhef spfutianDhs, inyibatedens 65 GafodiS
I ecorf®i fufwtes ﬁl“h@?ﬁ epoled wish icerend Bhitknf 5|Mh NeG! wetoradesd. Theenidmakes Sybiartecte oligtne

pr ocess &4V)-calidpser eplumay Collaberptive dgsqareh) ghramegography. Moleguies having o sufficionli eri(dT
conpri sf lgr@tqu-?qsg-bmn 1 T"P'“F‘“ d they warp Rigted yithumseluion comppiising: 10 mMyBisdHGler e
added 4 N3 bt "‘B'cﬁ:S\Ti‘ 9 o Raly(gT) opif-tailedACPV1 {hprginafter referroty a8 yapips) |

andj af P )gura me d|t|on f 500 unlts of Kpnl the reactlon was carried

out ' 37 by, .t cl eav

FIL Qs iy B LER L e
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200" U Gfactian Sitkiath wak sibieied i phodl-cRESo 'a oa% fr eQ ed LS i
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t he Kpnh4 d6eesidaes: tsplil et edeh PEDMdavagllsiel8’ ehflONiagpheikol-thieoferol extratlign, b @NA-wasi | ed

pCDV1 Dretovared by ethenak predpifationThehidNA was rdderhto 100 st ¢f artotfer gpemrising tQtviNd Tiris-HCI

fol | o (Ri DRk oM MaCleand 6¢ mMoNaGl aud, jatier furtliycad@iion GHNI0. unitesof il intubatich Ovag\l  of

a sol ut FBTRyhBra74E fieg 3Tourpa cRrsesclaagige kP PLISINA © trelfindilCHits. Ehe deatBD mbkitirela Cl

and, af ta¥ fraclioneing by agiepse pe) Qleeirorhnargis And e PNH fragipenipf abp 8.5:kb wes teenverpshby her r i ed

out at @'FAE °‘2°41ERW§9" et i3k Analo Biopham- 1121285 £1981k qusm@amw the oligo(i)

nei t | o 8 tﬁ' d jn f'et?f"’da‘ﬂémp'y@si“kﬁbDWS r ecover ed out 60 ag of

the [ 2R Wby ed
',,s%

In 500

d NTP @A
the SO' de Oiln ”?? @:nxa carn E? fgﬁﬁ Otalr 'vd;rsw?rf\h
i ce, ;E%q @gp SLI.H n?':%’ E:S&EI go-
a\a&a° Al

(dA) s§e| &ﬁsrofo é{’i&. h& Q&
havi ng i thla‘ouas\fs«ﬁe SN T ﬁA f% Wby 2Nd
they welgndiingt 67 uMi ddTp3and U zuhbtwp s Sinfdof 1Ry énb&.e

&
mM EDTA lﬁcﬂnaﬁdn\ﬂﬁhs Pdridhél 287 id¥er 23|‘ﬂin oozt adcitioh a' (6@ A& ide dé ldBésh B thedd
referred to as vector priner). Then, a |linker DNA was prepared.
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About 14 jig of pL1 [Ckayama & Berg: Mol. Cell. Biol., 3, 280 (1983)] were
‘added to 200 W of a buffer conprising 10 nM Tris-HCl (pH 7.5), 6 nM MyCl 2
and ‘50 mM NaCl and, after further EROR7R78BB4f 50 units of Pstl, the

‘reacti-on was carri ed out at 37 ICfor 4 hours for cl eavage of the pL1 DNA.

-at the Pstl t|on mxture S S e henol chl orof m

extracti o aiﬁtaf W% E?I‘]"lpﬁ(i'ﬁ? ‘?:3\7 @y

et hanol } f iﬂ rlsgt(c§ l I?ig un[jlls_so

_buffer C g&yeg,gan E at e indll séttt?' enol

furt hE(r:51 okdrR '@xtfabi p.o& épﬁ

carried Ogjod AbNA-¢Hor %er Amrﬁlaub ?pté‘o%ﬁ; a ib&%le f 4 bdlidkadout

14 dG r espiii@s dlssoive4.lin 280 BafH c%ﬁ‘rﬁtﬁé(j@nm r%- 1 Meﬂiam and 1 mM

phenol - chimmmoirannBusgb \ﬁé‘stohﬁi@d ouk bteesDblAz\Aosnd SADMEI RS, 85 Jﬂﬁﬁt&l and 30 minutes,

preci pi t abipactively, e thalNdderos totdl d6iGng 6 1bOGI WY a plction hm&tfr@wwﬂﬁafddfab&@dinb%

Trls- Hisl fdiowing cbrifpoSijion: 20 mM higB6! @H d.56@ mm/Myek) 10w (Nka .80/ , 6.1IMLKCE ind2aidinkti On

of 80 unig-HAD{Tolthis chaction mixtues, hatei ware atted 25units ef(E. ool DNX ligdsé (N&wv England Bivclabsy, t O

cause cl emddngabatién wascpepidrhedhtN14C farl18 hbiirn Thé Feastioh enixtuléwasr sapglénented with HOU LM Was -

fracti onsgactidNTP andawithseNARRIn @finateancaotidiion of &15 mMdand, dbbi additiergefelftunitsf of & calit

0.5 kb wel2NA ligesy 29 wunits jof E. tcnleD%%et (PrieBiephemipdly) @ed, tunits of & coli ridpribiease H

'Bi ocheffi ,(P1Bochemjcais) 1'!5’8'& ion wap|pgaied e abi® ﬁlf?fe‘dwwd dhen gb%ﬁi @)fordHeirn Thezabpyeq

|'i nker ac(?ﬂeﬁ"’%‘i" 5 ﬂc'é?’tzﬁ n e ;% nigiging &qc and substiiyion; of she
70T

—n

of the p A-DNO ey 5 Lﬁ ?/E'E‘FHP’A s ’WQF‘@'"?N BN ws i n
22. 3_ULI & QTR dp i s- HCl (pH 8.3), 8 mM MyCl2i 30
M -KCl d dCTP d 10 ts of
_r\t.bonucle(a)saseeml%oﬁ-ggm? Wﬂ’ql@gﬁgg@g%’gc&%m—?hwﬁ 'gn?t] s of r)eng se units o
transcri pt aggy (oebrhifRAC R0 bIned Sk & i Waé%&é&bﬁtd . doff b&@ out
a1+ C g e S e 1 Rt ary
t hereto. Keyakl (G TociloldfB, weré"asubmct/\s t@o&&com astattlu% QsH on a

ext r actd Ofirckelkilosi\er. Dy SfaMAARIbIONS SonGly astbbifig, aVbEICRYh & Prehe/|R6gard bprwbaimg DNA
wi'th the vRiNA2EINAs douwbdientidd syntdtic ONR (5'-GATCCECBATETGCETERY edofrdsporidig

di ssol vedsequen@of Ipbrt ofcthe T'difitrdnstétiosd] regipn iobthe hungan A6 d)NMisdﬁfEE’bﬁaéueﬁteéh [Ugriékfw

pol y(A), Gréy etral.t Natupé, 372 721 (7934)] Blag cdiextad (Giusstein-biagneass arethed! Praznilati AcdlB. iUSA, was
per f or rred72aﬁ933, T1975)E; The whole ks sequendecof dheuchdA dhiet dlasmidcilTH cfrded) bycihia iswain @8 dC
r esi du®s )defagminggcby3the gideoxy sguperging Fipthipd Ysimy Mihphagd. As lagestibijwas Tound thabithe pLH

m xture vRNA %de] fecdued tb phenol - chl or of orm extraction and then the (dQ
chain-tailed cDNA-vector prinmer DNA was recovered by ethanol precipitation.

‘The DNA v@gmﬂﬁ"g‘g'ﬂ'f e reeombisent glesmd PLAS o) uti on conprising 10 M Tri s ‘HOl (pH

et o B %;"?ga% @%i&mwg {J“E?;nt ‘g"“fb% etzwgcnl

preci pi taﬂné ﬁtirw a as
pri-nmer DNigedlii% Ma ntratiot &QH@ O flo RIsIEIRR ﬁ‘zth l*fsh@ﬂe@v &J@&Hb@)“e

1 N8 (DNGasVHIB&Y, G §13] HeBbhge rdhction Uved| cabd ut SR 13t ¢ KR 16rMBIS hurd) Frok a8 Vbaction ,
Tri s-HCl  foitare//thérb wad oﬂm.hédl\laﬁhe a6 methiah/ 5ot A.3 1 ah BED PE0I Hbrbmgﬁ@ﬁtr(klﬁﬂ- ut
at 650 C, NsftZrajmdnt) 20rilaitingindst bfate hliaLTDRS, 25 minutes and 30 minutesy

respect i Vel Bopataely, Balig of plan .waé\dissiivad inv20 wiref V60 Akier, 2b urifs of the @esticticdnensiimet Ur e
was pr epatiseti wee @dded. ang titeccleayage fisdction whopariorgned e§7o € ifdr i2dwurs. ZBeny Nadirwas addet! in( pH
7.5), 4 raMingh@ngeniration aiiSQ i A9 Qulits, of Oisill was dd@id, anvickhe) cldavaddl (p&HdINRs clived it st
reacti on ¥i*%tierfuthen 3 hous. Risjeerylantide gol BBctropharesisof the:reaglioh mbarergave gheytetO(nplofpn
Engl and E1b8uti58 5B PNA fragment (HanikNsil faoment) cpatpining the N-tesminal portien of pymand Thour s.  The
reaction m Xyhpte smmyuﬁﬂpé‘ﬁﬂﬁ%léd" kel yvag @lissaived i totpheiB04H @f XilehbuffepBunits, o
fi nal con??@'hf’fr‘ﬁf feskiction epzymss Syl éﬂﬁ’oe,ﬂ'h\"?'% Pd%ﬂcﬁ"ﬁlﬁlﬂ*n"'@f’agi(ﬁ“&?ﬂ"t‘@s Gprigd out gt |
DNA | i ffas¥,’ C3%3 ﬁ"’?s of E. c i ol ynerase_| P—L Bi ocheni cal s) and 10
units of E. "OH °

0 ‘t?{"a‘ 'P *ﬁ“t{dt ""ig F’d b’B%"Sc‘t?g; nf ha‘tds fioout hR e AF ian AR ge0e
carried o enve oll=NSi] ment o f vsa ABRY €
t
reaction ' Wt 3@2%& % §1it mr t}a %ﬂﬁ%lﬁﬁﬁéﬁg h%%k%veﬁ

r econbj
st randkdgytot HEmisfe saam 3.2 L
in the for gy reBonfitiah! ;ﬁésﬁ dyD r&% tha?ﬁea nsf% 330“%5\! ge%ngﬁxo& B@

‘human LT ednbiiver ) tafd Bh DG Eéish
-as described in (2) wer e used to transform E coI N C600SF8- Camaron Proc.

Natl:. Acad. Sci. USA, 72, 3416 (1975)] by the nethod of Scott et al.

[ Kat suya Shi gesada: Salbo Kogaku (Cellﬂ&echnology) 2, Bl 6 (1983)]. About
30, 000 col oni es obtai ned were fixed on a 25 nitrocel lul ose filter. One
strain capable of strongly associating, at 52-C, with a probe prepared by
‘| abel i ng,



Wikt h 32p, the 17-nucl eotide synthetic DNA 5' - GATCCCCGGECCTGCCTG 3! - & »-
corresponding to the base sequence of part.-of the 5 untranslatlona
of the human LT cDNA |sol ated byEPGRE7O3M®1 [Patrick W . Glay et

312, 721 (1984)] was sel ected [ G unstein-Hogness nethod::; _
'Sci. USA, 72, 3961 (1975) The whol e base sequence of - t:he “eDN

pl asmi dt apt,by a dgovs, mp 7% agq ihei sucie %@ed&s@pn‘!’%eﬂ?a'wdthé'ﬁiYaaE(?f(y"a'd .
sequencPh ﬁ’rﬁ’{“ﬁd"dh s@ gg A as Bl As @gesyl. it was confirmodithet, the degiad plagiid ) T1
DNA cod 8% oqtanedn co L EPPBH Rt he reconbi nant pl asmid pLAL 35
In a toa)aéon °tf5r§/| %Leeltmeg%lmu @)Q_Q%rel nafter referred to as "Y-Q bBuffer")

“eont ar ni ng mM MyCl 2 and 6 nM 2- rrercapt oet hanol ,

-':t here wer %CE ﬂh\)(ﬁ&' tr§1 gnaﬂ ha%opi_ |§ Skm oﬁgﬂ %gscnlyed a&‘ﬁ.e Feg&ﬁah légcﬁion
descri bed uﬁﬁrggnmgﬁz %Febg)gEh @%&od&&}b& coll ?f %tﬁ?éJnCénﬁ nhﬂﬁ!angé?qu%?
Xhol | ( BP&RL1ob Be H&Eken b Tah@ébu\”@e?
condygt gghedtand ?he é;af/% réa cmLWa% cfohd?::@ted Naﬁ CW@:SS ql'rdrrnth@ réal:m mixture, there
concent warbioBigingd, by #3. LT mekkbdlsbolit0.9fig bidd dbBiiti760 65 DRA HEGRIBIIBAIN fraghkdN)
'Engl and cddtaingaas)of 8 hum@sLTagied, and the cl eavage reacti on—was carfied out
‘at 370 C feapardtely, t3hay if PRORI0OPrepbro® by thh enethedddstribad i US Rutedt 4,688 0EwarB SBissabbdii ned,
by the nGD miedfNGW0 tmilerL6 ubitsSeasly obhe Jestriation Lanzyfied Baplll BIMAPS agraadded( ddothé -

Ns| | 6 r clgaveget fpactiomwasi qairiad) ovtet 87 *6X for ) boura. Fam theTre@ttido. mBlurea theteotas obtaiedaby of
‘pLT1L wathediGsmpthedy 4 Hypiaphan premeier (Pirglccopiaifing: DNAZiGgmantt of abput e kip ¢BanliliPell i on
.enzy rre MM“I) Rygeler. 2148 @f PRI (3.4 &b)cresmdisgived: 20141 6h YIRAsbyfiers # onkeraciof B0 C

for ) ﬁnes !iiﬁ Eﬁﬁgi a&ﬂ &gﬂw?rﬁvar%g and the ﬁ'&?"%ﬂ'ﬂ?ﬂwaﬁl;gﬁq Qé'f; qﬁgg{f;

40 t t 37
;_Muf%r%% Tﬁi’" 'F’ :;:E’g' 'f?n ce%ffity"a p%vdiut” t(éﬂ 3 m ’ t he tEagt i on
mxtre ax,p kL K’ ige %A Al 5, %335} fgas jﬁm ﬁ?

fo i
separ at gatyeenihe- JsD eq !Iov‘ngtre‘& 5\5’@ H’oﬁs'l {e%fl ) b r;:Ef

¥--10Qs Qs bisidviig DNA linkdr Wwis Sathbsizali: t he restrlctlon enzynes St ul and Bgl I wer e
added, and the cleavage reaction was carried out at 50 37a. C for 3 hours.

Fromthe reaction m xture, .there was obtained, by the LGT_nethod, about 1.0
ag-of an Ap' gendanXkik ai ni ng DN megnent of abohl“'zt?% (Stul -Bgl |
fragment). Then, 0.2 ag of the pLTl-derived XhoW-N$' || fragnent (about 750
bp), %0 ng of the plT1 -deri veHeFiaEFPI?r?\ls@}Yf‘Faalgrre t (about 50 bp) and

.0,6i1-g 6fthe pCEL] - ut _243 kb) were 66
_d| ssolved in a to?!a ‘f%’ﬁ‘@m %@W@% units of T4 DNA
Tgii a- akara Shuz:g)) A:f"ﬂ'{éﬁ%e edegd t&':'f A

reagtion was carrTed for ours The teconbi nant pl asm d DNA-
thus™bt ai ned was used to transfozsn,ﬁr coil KW430 by the nethod of Cohen et

“al., and an Apl col ony vvas obt a| ned. The plasnm d DNA was |soI at ed and '
'purlfled f &WL J7 4aq’nd 25mer Ie ranQe% &JAS” nssy]:l gsrlggdl 91\4 al ar d and
Lhe str ki 5155 ol f Pho aaoky?'i iy

Vi N 5T b B oG éﬁc p &ﬁi oy pfos ek a§h at

‘the desbgrmdalﬁ%m(dfoh%,hﬁgyl obt a| ned. Th| ) reconbl nant asm d s naned

PLAL. 6 3pher,0B33ig" of el pLA1-Gdrivéd StuilBYIN @éGHEAE @bSUN 790! bk Uhdtgmtﬁé\hapﬂmpﬁ fra§ért
KMA30 t (abows f10r kpiot thl saixiredsion geqidr AKYR10. ahd lot®) g bit the paEL1aRrivde FIT-BARNI flagmérdte

e sghution, and the

precedi Kahout e Ftkby Rachabtaived dsidoeslibochabeve, are pllssdlvodin/e5vid of T kgpshr ttlerf andebautih t ur ed

-cel | 5t piooraald ofItie dbloe RN linertwas added raathis ewixturé soh@ion. \Afterdéirthdr dbiiiorioal Bfueits, of Ther e
wer e di Ddblligasel tohig mixiike, thiedigatibneadbbirwasivbadduciediat 43C doni18 bouwssach of Stul and

‘Bgl || wer eThp gecombjorstiplasmicticontaiing Feaetipn (ixture wast usedhtovirassfarm rid calit kS anBF0ALC f or
3 "hour s seleyoyes oblaingds Tbe plepmichPHA wasrecqpred: iorycyliured isellgi of thig, coleyy. (The stiugiernét hod,
‘about 09 E%“do‘?bt%d z!’B%B‘t""’F!?G bw'emﬂ@ Mﬂa&mﬁﬂcﬁosm IE‘E”-]‘HE}HE?S‘E Hindil

cont &P ni @@gﬁﬁs %@'P 41-dghe B?@?F’!q‘lﬂ"ﬁr‘épar ed
by the Ht %%aﬂ?%%&g%ﬁfmﬂ lﬁf@l"" &"’Eﬂ“s'g%'mé@ MaMegm gt of
Y- 100 bﬁ g B??ﬁf& f”fm enzynes Banil'l .and Pstl were
added, and the is cleavage reaction was carried out at 37-C for 3 hours.
Fromgthe reaction mixture, there. was obtained, by the LGT nethod, a
tryptophan pronoter (Ptrp)-containing DNA fragrrent of about 1.1 kb :
(Banill-Peti fragnent). Further, 2 aug of pGEL1 (3.4 kb) were dissol ved I n
20 LLI of Y-100 buffer, 4 units each ofi Fhe
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restriction enzymes Hindill, BanH and Pstl were added, and the cl eavage
reaction was carried out at 37 I Cfor 3 hours. Fromthie react.ion -

m xture, there were obtained, by ER®27&¥03Bihod, about 0.7 Lg of a 20

| i poprotein-derived term nator-containing DNA fragrrent of- about 1.7 kb
(Pstl-BanH fragnent). Separately, for such reasons as the necessMy of
provi di ng the seqBanTEIf oBindEIN termi nus of the mature human LT

pol ypeptide, nanely lJeu (CTRh to tMetsbeanBrbaSky (V&) Gdy Liea S5th ani no acid
Ay (G30) as well as {COATAIACQITTHATCOCBA COACGHGA &TN GBE £FE expressi on and
t he negessity of adjustjng the distance between the SD sequence downstream
“fromPtrp and ATG to an appropriate |length of 6-18 bp, the 25 foIIovm ng DNA

li nker was synt hesi zed: Banl || - 27 nmer :
‘bl unt-end 30 _ . Met Leu Pro Gly Val.. 5
] TAAGCTT Reference Example 4 CA GGAG ' -3"' 3 S AATG

TAC GA® GGT CCT CAT C 25 mer First, the 27-mer and 25-ner si ngl e- st.:randed
DNAs wer eCogstructivn of the 4T yectohpTr820di nary phosphotri ester net hod. The 27-nmer
and 25-mer (each 20 piconoles) were dissolved In a total of 40 al of T4
ki nase buf f By folloningghe pypaedure, showa iniig. | ihel ATG: Yeeter (X928 drewhichdhepdistanSih betwaen-ther e
added, arit? ieﬁufnﬁmwﬁw t'am Fqs'ﬂn {EG lst T4 basosaad whish hag an 8rpl sitgimmqdiataly bebind $@

m nut eb” A‘ITﬁé’H“"d”aS LAI -der| ved St uI B,9| R fra rrent (about 790
bp) , ﬁ ? ‘PPf9§?'P°' ospbeg in 480101 foévgg I
vector pKRYS e creav etSSre °"8 y ¥ é r(?'?‘” F’? L‘:' BEEEI' .
1.7 C

i ga\sngob about r_DL %? i{b!ocom) ?‘r‘f‘ =R B8V i%éﬁ tAf ?‘:’ &Bgd"d to

tls m Xt'UT §ep§ H’t e '?ollmf%& BRA ilH(Ert \pfsrsyﬁﬁéiizéd W‘th@f)ho@pﬂ&ﬂlb&tecf rﬁglh §4or%dinb @@dS€
to this nhidish @dor A dowbsiohr forh PR&:L | ON was conducted at -4-C. 18 hours.
The reconbi nant pl asni d-containing reaction mxture was used.to transform

E. coli KWM430, and an Apr col ony was obtai ned. The plasnm d DNA was
recovessed fromcultured cells of this ﬁ ﬂyn Tﬁe structure of the plasm d
obt ai ned was confirmRamiilc| B QEEI ®¥triction enzyrres EcoRl,

| |

Banlil, Pstl, Hndill so DY o el ect rophor esi s.
This plasmd Is namad%L‘S@ &30 ?ﬁz%llnthe vicinity of

Banill and Hindill was P hod [(A. M Maxam
et .al .% Proc. Natl. Acad. 1977)] to beas follows: 55 44
EP 0 272 703 Bl BanhII Ri ni dI II | A | Met I|eu Pro a y Val Ay Leu ~ ATAAGCG

TTGATG CTA 5‘2;@3 erence, 10 Const rtlet on of t he
ATG vect or! gg ?ggﬁ i" E\ég (EL ﬁyga X<
vec J\% Hj‘t uz T p os ho I;;%Erafc ?n \fl%;

5
Init a? ases an as an‘ aA

behind t he 9 BKYEIB-d6RaS bsﬁﬁwaﬁm Jﬁbﬁt%&mﬁ S 9&5. 1;3 Rapd Py
the met hqglgy QS'O%FG Séégnélé"oful% SRVE DA TkEOR OWS'J @ 261uP SIOfa\iGkLe ts 9‘ T4
Y— 100 bufpinx ligade werd ftheP@iabd, @hd thé) afdasédcndatwa@ear@azema @ﬁmd nhouand Nrul

ng Bl OTHsIBG bt lasiaid erikur ifel Wa€ LIRAWAGASIGM AT EIHB1UEBoIVE W bIG GBrb, zt
37 C 1f F¥shearvy, dnd @mnAphelone wed otadined] Fror caiturddhuliscof ikiE Goldip ] thers @dls rebyveiiol ehel GT
-met hod, agiirsmid DNA . The stictae Bt thp -plasmidactitained” wablkorfirmraginey tleavbgeawithiithe Jeshictidn
-(Bani | I - ehgymeniEgoRIf Baatinidindll), Sa8epd Nad, dbllpwed hycaghosd gehvislagiropidfesisi THiseplasraidswas
_synt hesi Zeaed pTrE2(Figh 3. pthe tbrjecssgusncerns PVGE0 hdhe neighidrhdpsh of théyBanilient iHindlll sites
codon &TCYad 6ofisneddy thefdiagmiympquencing method using M13 phage to be as follows:

BanlII BHindIII Sacl u:hx-_

- SD Sequence . Met l
% ARGG GTAT [CGATA AGCTT ATG AGCT| CG [cGA
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23 Banlll  Hi ndl ||
fr ATAT~-C&E5- 58

Sacl

Nr u!

5' -

AT CCTTATGAGG -
(17 MeT) The 19-ner and 17-ner synt het|

pi conol és) were dissolved in a tERQR7HFODBIW of a sol u
10 MM MgCl 2, 5 mMdithiothreitol,

mM.Tris-HCl (pH 7.5),
mv 35 3

and the

Then, 0. uag

obt ai neq ag ggpgsﬁdet,\g\qn
DNAI | § K" jriRioBd botshg
ligase wer ghalabtérizB@in

#aflded,

and

e R oA Pl rE o
?}?ﬁ?ﬁﬁ %ﬁgg?g a%

t

e

ﬂlﬁﬁll&o

Asand 1.

Lol

units of T4 pol ynucl eoti de k| nase (Takara Shuzo) were added,

\y u&%'ﬁb#&%é ?;bggt msngt EE)
m %ﬂﬁé Efﬁ(%ﬂ&%g{ gf th? huﬂfn

ESQ%

lon reaction was carried out at 4 *

C for 18 hauast.onéBmino acidl 618 of ths R2013i sitdMinolticias &1 #le mt&ﬁHﬁﬁsi&mn@bﬂﬁﬁellm 1Red to
t ransf or m dmincCauid théresk @lkieds @i theamifd acdid in: thdEvespording asifiochDf the]ha-CeFChoRBepAPT

col ony wastisebt ai ned. From cul-tured cells of this colony, '
recover ed witheheppradsoitist DA than Bheargita acit af hG-OSF ist dubstipked Sfthedanthind aidr e WiaHG-
confirmed ©SF ieleplacedidy Ala, Gly of Pre. restricti on enzynes EcoRl,

Sacd and Nrul ,

fol |l omed by agarose gel

el ectrophoresis.

there. was

Banlll, Hndili,
Thi s pl asm d was

named pRi SQQNQF@'"QIQI)&PDWIMé‘BE‘ehuence of pTrS20 in the nei ghborhood of

t he Banlﬁlsl‘hand bI:h gdl il
met hdfl Ssi g%“RW gl ‘g?'?&

Nr ul: lypeptide
MAGG GT %T
for \the o

A pal ypept
uence o

°T'e°°g% mm%ﬁf

pol'ypepts] dmel}xcoamnaﬁ pﬁﬁﬂnﬂ ot ¢laind B ok i vibith i§ BascRALRM &6

sites 45 was confirnmed by

t he di

deoxy sequenci ng

i qoppiing gplasmid| Rilfend, Bammeﬂ thepgi & DA fragment coding for  Sac|
| I\/Et ' |

Sde inedip &M Jopce

ms%ﬁ??

acd

s e
uence as

gr anul ocyt e colony stinulati ng factor (hG CSF)
roup)

PR ved

Ty
H‘?*’h

pmNEt"" SE 1.

Zogﬂf"ﬁ%m aci d
cbiiaRling®

. one

am no aci dpeyriiat,QPCrtLS areSHCr Ardal ddmPRBIng Gin drfsbidl WhieHcddbioNa hGCBE Bblﬁ:aﬁiiddébeﬂad

‘opt-i-onal | ymédiiad a/foliowasri no aci d thereof differs fromthe am no acid
correspondi ng position of the hG CSF pol ypep- tide,

10

in the-
with the proviso

l%" amno if the am no acid
Algsﬁbst lf‘oﬁg dfh % coding for a
L S8C0 prising a plasmd

a pol ypepti de as

) to Caim3,
ning plasm d DNA,
h site downstream 20

i of claim3 or 4
pCf TL41, pCfTL35

which codes for a hG CSF poI ypeptlde

that nore than one amf d

Thr+1 of hG CSF is repllﬁ%s?'(édd b

pol ypeptide of laim] 16 &

DNA and, as an insert |therein,|a DNH(Thf)agrrent cﬁbl(‘?r'ng fo
defiréd in claim1. 4. gecpnbi nggt plagm d aceordin
wherein the plasm d D\/fpdrr4 t|ypt ophan prdmoter= conta
with said DNA fragnment] porassted in £gsd pl gsm d DNA at
fromthe tryptophan pr qsm'tmrg4 b. The_reconti nantﬁ'rpl asm
whi¢ch,l's selected fro JA TonsT Sty of—perTtS8—
and pCf TAArg4 conpri sin an ncnr'r

bei ng nodi fied as fol lows: ::25 Plasnid Position

substitution (substituted anm no_acid of hGCSF 1 st

(Thr)

of ami no acid
4th (Qdy)

.30. 6. The recombinant plasmid % im 3gr 4 which is selected rfro?) eTgraup oonslstlng' of pCfAMyt
=pCN:[485 pCfTM17, p §13 and pCITAArg4S comprising an insert which- codes for a hG-CSF polypeptide
e bemg_modlfied S follqws _
Plasmid P_osition of amino acid substitution (substituted amino acid of hG-CSF) _
. | 1st (Thr) Srd(Leu) 4th (Gly) 17th Cys) |
B oA Sor o —— N
pCfTM17 Ser Arg - -
- pCfTM113 Ser Ser - -
o pCfTAArg4S _ _ Arg Ser
50 *) No substitution ' o
. ' . 7. The recombinant plasmid of claim 3 or _4' which is selected from the group consisting of 'pCfBC4281,
" 6§ pCfBG45, pCBC52, pCIBCSY, pCiBC786, pCfBC77, pCIBGO3, pCIBCYS, pCiBCY7, pCiBD28, pCiBDSS,

pCfBD82, pCiBB101, pCIBD28A17 and pCfBD28T 17 comprising an insert which codes for a hG-CSF
polypeptide being modified as follows



- pCf TAArg4 | Arg Ks8
substitution 6. The reconbi nant plasmd of claim3 orlmmu ﬂ
fromt he group consisting of pCfERDM272708BWL7, pCf TML -
conpri'sing an insert which codes for a hG CSF pol ypepti te cbel ng m)dl fi ed as

follows: Plasnd Position of amno acid substitution: i

(substitutpd emdmeé acid of: mGsuﬁBSBbaniﬁiacaEms).tuuon(ammoaaﬂd{ﬂ@osﬂ il 4th _'

-'(SSr y) 17th (Arybfs j’ﬁll/n Vﬂégd(l.eu) 4th (Ggg:‘[esth (Pro) | 17th (Cys)cpj‘a‘fh;@ﬁ;r ;g/%
_ . pcBC42B1 [ - Gu g| Ls Ser 4 860 0 ) No
‘substituti mefBCﬁhe I ecd¥rbi nantllepl agmi jh | s- sellect ed
from the gf ®BC8dNsi kst i A of | paleBCA df BC59, {Cf BC76,
pCf BC77, pfP p~f BC3%, p|f Be97, 2, pCfBR101,
pCf BD28A17 " RRBCHD Bq28Tﬁ"‘9 coppr I%¢i ng or a hG|CSF
' polyp@,ptld'pp moldi f da:f l ofs: A : “Paodition
~6f am'no agP sti [ ut | n (pm J8 adi 3rd (Yeu)
cath (Gy) b Prop- Serth ( hr): ':' '
‘Gu P D28 Sl Ser le
Arg | %‘im de ol B2 . g
wSer % | pefine® O BCS9 e PréY ' aySer|
“Ser pOf BC7 D pCIBB101 Ar J Ala Thr . Ser
pC; gg):?a | pcmm% pos TWE;I ™ | Sgr' o BC95
“pp pCIBD28 ni Ala Thr ey p
Ti&_, T 9} —Ser— _'SE'I'S‘
CThr % A N substituion” | Ser_pCIROPR _Ala The
'. W_r Ar g Ser pCf BD56 Al a Ser' ' Asn
. Ser Ser pCfBD382 Pro Arg
"Sé',r B 8 A r@pryorp@sgg@@gnng a recomby\praplasmld as defipd in one of the magns 5to7. Ser
. Ser . pgf BD28A17 Al a
.pQ f BD28%17A method@f roducing a po

ude of Claim % ich %ethod comy es (a?cultwatmq-ﬁc lum a _
No_subst i t (JHfregioesism kerheriop 4 ! 48 FY
st B ek o] SIS 5 P L

~-pol ypeptlde of Claiml, whi ch met hod corrprl ses (a) cultlvatl ng | n a nmedium -
~a_m CrOOYH ARk ﬁ\gihpficg&&hé"ﬂ hirh §SARRINAA midMofBiTh icHLE Rind SocisrsthaiHie/ P i de
t'o thereby cause formatlon and accumul ation o poly peptl I'n-the
- cul ture, 18NGe (ahod BBMRG td Claimd), Hnddéh YaRPREInTbatt RSN 3 sbieBidd frbth qm pledmidd BS
«ethod accefiiedth ¢|ﬂm§35a,|7m 9, wherein said m croor gani sm bel ongs to the .
..spegci es Escherlchia coil. 11. The nethod according to daim9, wherein said
- rego naata pdiypeptidel dervedsidnehib @G-CSF Poilyhdptide[Hy apllidnswikssinde paphdeccomprisiigane®t 5 t 0
7. A pabd ipetst iodith, detito 6tie,dist to Gtin dr het td1GHGikingaeidy pe thi iNCkermiinps datiant of te hG- -
wherein a &85t poiyeentiderjsr missingy ancheptidnatly incaddition to lagrinot agidbdelstion] dhe t7th &tihg addt t o
,7t h or 1st aysein @Gy 2 ef the hGEBH polyneptida bas\beprerepiaced Hy © [Ser). with thetprovisGthal(iBF-
pept i delst tg 4iiaminioags oG e enythanydeleted i dhi Gvis UhotthG-CGiiiTverlarert 4y 8@t et i on,
_ the 17th_amino acid._cystein {{b%sﬂ? of the hG CSF pol ypepti de has been
repl aced 1y L Fodio fasa polypepiide et IR 18 ovi so that the

14. A recombinant plasmid which comprises a plasmid DNA and, as an insert therem a DNA fragment
coding for a polypeptide as defined in Claim 12. : :

45
15. The recominant plasmid according to Claim 14 which compﬂses a plasmid DNA and, as an insert
therein, a DNA fragment coding for a polypeptide as derived from the hG-CSF polypeptide by deletion
of a peptide comprising the 1st to 11th amino acids on the N terminus portion thereof.
50

16. The recombinant plasmid according to Claim 14 or 15, wherein a tryptophan promoter-containing
plasmid DNA is used as said plasmid DNA, with said DNA fragment inserted. in the plasmid DNA at'a
site downstream from the tryptophan promoter.

17. The recombinant plasmid of claim 18 which is selected from the group consisting of pCfTNS7,
pCITNS301, pCfTNS401 and pCFTNS501 comprising an insert which codes. for a hG-CSF. polypeptide
being modified as follows:

&5
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1 st to 4th amino acis of hG CSF are only then del eted iW

. hG CSF I's replaced by Ser. 13 A DNA coding for a pol ypeptlde '
"14. A reconbi nant plasm d whi chER02p2 783B1a pl asnm d DNA a lL “
~therein, a DNA fragnent coding for a polypeptide as defi. n L

15. The recom nant plasm d according to Caim 14 which corrprl ses a plasmd
DNA and, as an inseftpakfigrel h, a %d‘fg@gmﬁ,o@mong forpLa pol ypeptlde as
derived fromthe hG CSF p0|yJC}JL|u e oo s i de’ conprlsmg t he

1 st to 1 1th am nojacids on th@'Rmeermn Eb 17'?1&[’ erfeof . 50° 16.; The
reconbi nant pl asm d| pcoesdi ng to1€4ai m J4 or 158erwhereinf a tryptophan
.pronf)ter-cont ai ni ng| pcesissal PNA hs1used |as sai dSepl asmi d- , With said DNA

- fragment inserted | ppCitiSg1apm d1BDRA at |a site Swwnstregm fromthe

t rypt ophan pronot er | PCAANSEHe| r ecdnBi nant| pl asmi8rof claijm 16 which is

sel ected fromthe grogRsideRBeieiol Min®hcideef HAYOSF 0° pCf TNS301, pCfTNS401
and pCf TNS501 conpri Skigit@bd aniscdcld natdsgh codes for a hG CSF. pol ypeptldo _
being nodified as feHews—4+——FP0—2F2—F03Bt+—— *il.
dli 1 R 1 % Plasmd : type of sequence nmodi fi cati on DeIetlon)

e AR

a polg)pept-lu\IS ? Claim ggwhic prises cultiv ng ina %gélum a
rganism har E recombinant plasmid 'EE W DNA and, an in ort thete;i"eln. .
Ser B T%eﬁl coding’ fo said polypeptide to Ritdton ARd Glcu gaid! no

aci ds of he culture, and recoverlng said pol adM NO aC' G‘ CSk 18. A
met hod of " producing a pol ypeptide of a| m 12 V\:hl ch nmet hod conpri ses

culit i.valpl Mg rhéthcd oBHHing ® Slalii me%sgmummafwweaﬁhea\aﬂwrﬂmmaam siquasesi d

conpr i si Ngs doriddamni the &hio aiitseqincedt tHeMBECSF dolypéptideby sabdibflorf of #@NMERtam0di NQ
for ¥aid pmi (ymnie) blesetios dnbebietay oE 4T 2@inb acidsahiterN @menua side taieol Wieh rdthedai d

pol ypept i cinprisestshigecting ¢ polypepticieas degiest\iomi trechGGSFipolypbpligeipt sutissitutioroghthe i

cul ture. d@ino &dir(cystsiriebbly sedurandiohas least o aming 4@ 6ub pf thentst forEifrienied asids on the

-pol ypept i Nderiminys sidp thereck by am amine acidsdiffrent therofiom tocthg actien of g protaaedin anrpqueousci d
sequgnce Bpdighéo heelysraugsoiognetion: of geld Hovelpaypertide ini tin reggtion fixture7 epd BAIVAEGaci d
(cystel neia'wV%!@P'Vﬁ?E“d&ri@mcFé'PéﬁaF'{?ﬂ"191‘“'91 7 am no aC| ds on the N term-nus side

_thereof%vﬂl ch net hod corrpr{ﬁggisa‘dsu ag?c';tsl n i de as derl Ved"e rom
t he hG | b
serG| ne anff %?s"bgl?%?ﬁ r‘?ﬁbt ol EP"?JLﬂmte '?as? aﬂaggﬂg%m%l . 3'}5 RS ae’ 32) ony

t he ¥ term nad ps'" ﬁ'éyreoq by an amino acid different therefromto the

action Af 4gnd Qéeﬁtﬂ:ﬁl Bosil S an GRGLGV ke it o B 1643¥ on's BB Sopfide 28 RbAnGdInOf

sai d novel .ok WREP eﬁﬁndlf@in%ﬁﬁ&ﬁﬁ&?i&h%h%&d&ﬁﬁu ABehab BB Bllnd,  Sai d

.novel pol ypeptide f'rom said reaction m xture. 2yO he met hod of Cl aim 19,

wher ei pas fhdusB P BoNPBptidS astBidm te>slairh 1 &R 4 fofprElaRha Shafacsutita Sonfpbsitiok idr el ST N
A, “stbt i | irdirhenBBNinfectioud tchsbasss, TorCis [ wekiibRt, of JeURbrhik i ahd ﬂbrﬁﬁ&‘&sun@ltmtrﬁimﬂuasef K,

nagase, th&jtrtﬁhhgéSl n, endopr ot eei ase 30 Arg-C, tryp5| n and

a-chymotrypsin. 21. A pharmaceutical conposition conprising. an effect ive
anount @himatfor thatilowing CookractiogStatic ESs defined in clainms. 1 and 12, =
opug,nal l'y I'n conbination with a pharmaceutically acceptable carrier or
adj uvart . Azgethogietprgdusing @ PalypRRt jfg ercanaip tdeAYpnesasdetierhfrom dhe aminc geid
pr epar i ngseasensp &F thecwmen geanul Py slispplafing f"“F‘F‘\’e BrGSEL Alypertde qyrﬂ"é’l?t?%’us
‘di seases, s‘fbé'i't“‘PPré’Vtwl"E%tf"H@?ﬂaB‘f’VpP@'ﬂkEr?P ined, yh ?’?ﬁ' |ncrea, ina the n

'? tge%?all! han’%fhhod of

hi Pideast e aming
o cluel ng? =2 Pt s 1 S 2 ae?faeseaaugﬂe o PSR, t he.

?th; (():SIa:)C | wtsgng SOoMSs thgfmc;[rehtﬁan%g%rqlm a8 g I‘%C(%(éul'-te‘is gt%sﬂﬁyd i\?\/{t{ng gﬁ’nggﬁﬁg# 3 h@-r

pol ypepti dg; Bl 1P b b RASrGRTER RarBiiibgla RicbmiHant fhami St O
6t am @&t %Nd m%‘.ﬁasca%redwa, i e tz's,;t:::dff'r.,a

culture, and {b) recovering said polypeptide from said culture.
2. The method according to Claim 1, wherein said-microorganism belongs to the specues Escherichia coli
3. The method according to any one of the preceding claims applymg a recombinant plasmid comprismg

a plasmid DNA and, as an insert therein, a DNA fragment coding for a polypeptide as defined in claim
1. .



:position of the hG CSF polypep- tide, with the proviso
tam no acid of hG CSF is substitut ER 01372782 B4 no acid:
:repl aced by Ala, dy or Pro; WhICh met hod corrprlses (a) cultlvatlng |n*a

medium a m q.gg“gh &ng %} recqgol nan‘% or sa

O an :
eyt B e e o
iculture. mﬁ] rret ooée accor d| ng to daiml, wher el n sa| d mcr oor gam sm

‘bel ongsg tso TREMSIRGEABSdiRe o Gt G, Ghtirdin st reddhindMoSHid 3 el F8m b one
of the preceshsBiigh BOMESARETL MDA 28 aﬁ&@tcc&bﬁéﬁéﬁ' RO WA Sbodéh By P

DNA and, aSCSFIpd)Iﬂ'ﬁﬂfdb bbikgmedifidd asifoliwé f ragment coding for a pol ypeptide as
‘defined in claim1. 48 EP 0 272 703 BlBI I|I| 111111111121 i1l 4. The
rret hod according to C af WHTgT e tre—ptasn t rypt ophan
"pronot er - cont ai ni ng pl Fﬂaﬂ“ °§'§:§1 ;5"’ Iid‘flI %\P’ggg linserted in said
'plasnmid DNA at a site d vvnstrear"lfr( Pd aning 20 UK oot er. 5 5. The
‘met hod according to ajm3 or 4, whst@mh sa d r dbd@hi nart plasmd is
selected fromthe group E@ﬁ@gastl Ng OlggpTl TL3B, PO l»;_éu QCf TL35 und

e

tam no acid thereof differs fromthe amno acid in the igimz ond| ng
is

"pCf TAAr g4 conpri sing an| peygefit Whi ch ggdes fpr a hG _ CSF

‘pol ypeffti de bei ng nodi f| goress f ql | owsgysPl asmd  — Podi ti on of ami no
‘acid substitution (subs pcm.ng«;cm no acid of | hG Cafg) 1st |(Thr) - 4th
(dy) pCFTL38 o Arg—peH338 Cys

. pCf RAAr g4 *)No substitytion 20 or:is
‘sel ectgd fromthe group consi stl ng of pCfT TML4, pCf TML7, pCfTML13 und

' pCETAAr g4S  ergprselectad frogthe gropmennsistingaf RHTM U TH . PEITMO3CRF pﬁﬂ'ﬂyfpeﬁ)mms—
-bei ng nodi f i"ea" Beerkwhighsoges fqppRGrESH polypeptide being mpgjigdas fallowst- ani no acid
~substitution (substituted amno acid of hGCSF) .2 1 st (Thr)

- 3r d('Leu) Plasmid  4t[h (GI Boksition of amino a&c?imbstﬁ%(}ubﬁﬂtaa\ﬂqﬂno acid of hG-CSF) _ Ser
géf pquML_? ) °Fs& 0 ¢ Thar g Arditeu) TP S T a7t over!

‘Arg | eCITMI4 Ser _*).I\Bﬂrsubst tutiGys or i 4 sel ected frjomthe*group
.consi sting WB@ZBL B4y pCfB@52 pCiBC59, pCfBCA6, 3 55 :

PO BC77, pp df BCosSerpCf BCP7, p8¥BD28, |pCf BDB6, pCiBD82, _pCf BBLY1,
pCf BD2WAL7 | RRHANGFBIR8T17 7_conpribing an inseqt whi%h codds forSet hG CHF
“polypept i de e sigstiishi f | ed as folTows: Plasm d - - ‘Positron of

“am no aci d-—substrtuttromr—{tanto—actd—of—h&E€SH——F1+—+46

st (Thr)  Bpde(hene dih (G 6ih (
PCIRCAZBL CfBCTqupCfb;(f;QS o B pC\éB)‘CQSt; Cfgoiggé%gssp&gég%‘%%? 2&“%33‘2?’% BCA

V a CiB CfBD
o&BD28T17 oomprigg%n insert which ¢30s for a hG-CSF %/B odified as foII?ws
lie Arg er fix :
lie Arg Ser c76 Arg Chr

CAr Sef?lasmid Ser Position of amino acid substutuuon (amino.acid of hG-é'SF)

e az 40 ’ 1st (Thr) 3rd (Leu) | 4th(Gly) | 5th (Pro) | 17th (Cys) | ~ 6th (Ala)’
pCfBC42B1 < | G ‘Lys Ser Ser -
pCfBC45 Val lle Arg . Ser . Ser ' -
pCfBC52 Cys fle Arg "Ser -Ser o

o pCfBC59 Tyr o lle Arg - Ser Ser -
. pCIBC76 . Arg Thr Arg Ser Ser -
pCfBC77 - Thr Arg Ser - Ser -
| pCiBCE3- Asn Glu Arg Ser Ser -
pCIBGCO5 lle Thr Arg Ser - Ser -
s pCBC97 | Ser Thr Arg | Ser Ser -
pCiBD28 Ala Thr Tyr Arg Ser -
pCfBD56 Ala . Ser Asn © Ser Ser ' -
1 pCfBD82 Ala Pro Asn Arg Ser 1 Gy
pCiBB101 Ala - Thr Arg ~ Ser Ser . -
- pCfBD28A17 - Ala Thr Tyr - Arg | Al - -
' pCiBD28T17 -‘Ala Thr Tyr. Arg Thr : - ]
-* No substitution ' '




~pCf BC77 * Thr : Arg - Ser Ser pCfBC93.
Asn - QGu Arg Ser : Ser pCf i)'l
Thr Ng S EPozmmoymraco7 ITIIfIﬂJ |I|II|II||I|III
Arg Ser Ser 50 pCr BD28 -
-Srglt ing a ponBe%u? néed from the polypeptld eletuon. wherem g
Ser' o st to 4th, 1st to st to 6th, 1 th or istto 11 no acids on the
.'Ser o hG-CSF poh@Eﬁ is missing,-and optionally m on to amino - a
' p the 1% & acid cy +17) of the hG= ;golypeptlde h eplaoed by. rme
. pCf§3D28T§er7 with the that the 1 th amino acis of e onl od if th | :
SUbSt It ut Ifgceis repladed bylSer! which ?Q;Qrd fdbs Qt'fl Q ﬁlﬁ% yaDﬁR: Qméﬂa“ Ved
fromthe higbersrg PRt ipRSmil YorRishis ﬁé hgﬁsmi ﬁA%h&a@a

“Ist to 4t heodidg tor ke 56ltibepﬁditto tiforeby Bausd $drmétien Zﬁchadéﬁmﬂ&tbn bOsaldl oy p@dﬁh@ﬂ tﬁ&' ds

«0n..the N toditum, Bntbregvering Gaid Pdlypeptide rém Gaid-curtrey pept i de i s nissing, and

optioemally in addition to am no acid deletion, the 17th anino acid cystein

(Cys+17¥. Gihe mwthoth @cGiSRg o Climeptor the phudactireeira ﬂotypépﬁdenhvhy as @mind 8cid sequence

“(Ser), wi tas derved pomthemlnoraaiu seduence of the bG-CSH palypeniitle g isgbstitition Gf WS F7tinansinen| y
then del etasid (¢yBteing)dy Gyrine Bnd defletipr>I@IFaniin acidp bmthe i thrninBeside thdveaf.whick ethdd
conpri ses @UPHSPY, ablepling japolypaptids as derivedriram the hGAF palvieatidedy isuytitation ot therbitinant
pl asif d ccﬁﬂg}"lag'ld ey staing) by saing aENl( aéhﬁs‘ onesaming doidpukof theristrte Pth amino s 90 thgynent

r

codi ng forN 'El‘sﬁlﬁ'P ‘i’Vo%‘ %n difterentthareliomite theeetion Af apretesse i AMAMAMDN of
sai d poly ﬁt‘;t’ B of WW%@BW?“?‘?QJ“ i reecis| Bt N dered sai d
cul tiure. .5tg " ralEe ﬁ%saé '85"!”9” Ao A ai m 6 for the production of a

g&ﬁgﬁggl éﬁbﬂt r?BgI& &%ﬁigﬁv&h %% % E %i%ﬁ%’gﬁéij gl ]:ht:%ns;i d& Wbt ?;'C?d

(cyst ei ne)adyg, t@gg,ﬁg}ﬁm | on o anm no aC| ermnus side
thereof, whi ch nethod conprises subjecting a pol ypept | de as der| ved from-
.the hG ESﬁ'hQQhéﬂmpEcbdQnd)lb SntD &t thb Lidiad 80T, b8, dpplylng lePrecombirdhl PigsniE Wflich
(cystel ne)coprist€ i prEmAINDNA Bndi las laf @fsbrt @idRINAETDNA Fdgiment Qabiing? for ah®oiypsgiiaé @s 6t h
am no aci disfidd i ¢l@mN. t er m nus side thereof by an amno acid different
therefromto the action of a protease in an aqueous nediumto thereby cause
formati 8k Thé method ohCleim 9, ppdiyinge tecambiriant ridsmidrvenivb tcooprised & plasméd DHAGNG, @sever i ng
sai d novelms&{ lthersing 8iRINA ffagoent ceding forea pelypeptideias derived fra) thethG-G8Fepolypertidel bin f

Clai #97, Weletiosioha pegtide eomprizingstee 1sttoddth @mine dcids anrthe N terginusuportiomthereelt | ng of

subt i |ISI n A s ubtilisin BPN , subtilisin Carlsberg, subtilisin novo,

prot el n& ‘§e°'a"'t‘ He Pid? P'M'“g én al| plaggid pegelna Ban,Prameter-
a- chynot r "9 % Hi‘&g%"f’@ i} PNAGwiflysaid JNA fragment inseried in theyplaggpid g
applyi ng ‘t?gﬁ re UXRiPRIAN RBMOter ¢ oy ses a plasnid DNA and, as

éna: nmsglié %QEEFEIOQM pp % ﬁtg'gén? Elt:smlé) mé}u |Q Ié/ %F}rogif &gasg‘gpﬁ;%f I'@? I n
conpri ses pgl ,fol A nser {&ﬁ‘gr ragnent codi ng
for a pol ypept | de as der| ved rom t he hG CSF poI ypept I de by 30 del etion
;-of&.af.,peptlde conpr i spag—the—hst—to—ttt-h—arRre—acds—oen—the N term nus
portion thereof: 11. PRI et Hod of R G| 3opupneR modicatign | v g a reconbi nant
pl.asm d wherein a tr ypt Ophan pr omkitiaiiu C )I'Euﬂktiﬁltlﬁtmnﬂ(eﬁd)ﬁc DNA is used as
said plasm d DNA, wf Eg.;ﬂ?u \Va) |{ APTTETTCTTTS T plasm d DNA at a

site downstreamfro doy At ophan 1prom)t er. 1z, * The netlhod of O aim 11,
-appl'y¥# ng a reconbi ngn md why is $electe from t hg group consisting
of pCF TNS7, pCf TNS3(1 cﬂagﬁ 01 angi pCf-'I'NSSOl Gefprising an Insert which
codes for a hG CSF M t.ueu —ed—as—-eewsd Pl asni d ; -
type of sequence nodi i ‘g?g'dzdh%ﬁfst itution 17th (Cys)2)-

Eshtuted amino acld

50

13. A method of producing a DNA coding for a polypeptide as defined in Claim 1, which method comprises
excising from a recombinant plasmid as defined in one of the claims 3to 5 a DNA fragment encoding
the polypeptide. .
55 .
14. A method of producing a DNA coding for a polypeptide as defined in Claim 6, which method comprises
excising from a recombinant plasmid as defined in one of the claims 9 to 12 a DNA fragment encoding
the polypeptide. :
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pCf TNSY 1- 4 . Ser pCf TNS301

1 - : -
gg; p)C[)-(I)-ls\llsf?(l)n of delle'; ed ani ne.aERP 9?7%7"3{8185 Cglc::f ;Nsﬁﬂi“muulu(lmm“lnl d
hG CSF 50 13. A met hod of produci ng a DNA cod| ng for. @ pdl ypept'i d& as

def d I V\:h h f
LS 8 L B o R .

polypeptlde C|ng a or a polypep |de as

defined iqg, Qnﬁhﬁh Gt prédfidtifgla Sm&ntcﬂﬁﬁﬁd éeo%nﬁ‘e&% §de”r9 tﬂerém\@srt@s%

plasm g as g Qﬁ%sbrﬁn A6 aQHiitabid Blasmhidth BN %ﬂnﬁb &!r@&% GJEE‘aledaﬁ\@&ﬂ dilrg the
pol'ypepti deq, d EP98 2?2 't7a0|3€lBl| A g 3 6& nmet hod of

preparing a m croorgani sm harboring a reconbl nant plasm d as defi ne_d in

G ai m S, trhAeduthoR bhsrepafiey P fecsiitinaht! pismMidCis Mefingd & i iot ] ICRINMB0E o 18] Whithanethod
recombi nant cqupeisasiinkenifg thed & eitble platihiai aTDRA frdgment\emsdiifipod pollypaptiddpasr defigadain
reconbtonantcuhasmn as defined in one of the Clainms 3 to 5, which nethod 5
conprises inserting into a sui tabl e plasm d a DNA-fragnent “encodi ng-a

pol ypept it@eA amcebe fiar peagaring a@harnagetiical lcpmpghiitinie bihprdvididg qoredprdive avpuet of eldepstyinaant
plasmid as erbpppiidel as gbiginebleyeccerdiog & enenad- tee elgmg 3, to A qpfionelt i sambinatipn Wit 8

i nserting |ma6naaet§'m"raqyp@abaﬁ<a§mmauw fragnent encodi ng a pol ypepti de as
define@d in Clainms 6 or 7. 18. A process for preparing a :

phar gﬁf;?&@?@;ﬁ*ﬂ%@f@m :2*5%%#%#2&5%8* @&Eﬁ%ﬂwﬁéﬁ@ﬂ l of .2 | east
Op“ona v b 3L QR tre EWelafcts mc%&’rﬁhﬁrﬁ% osodus e un‘?an&aé.%&u‘?r OrBE
%1 ehn ﬁﬁo ﬁw eIn ﬁm‘j F '{ %&g% &Q&S ﬁ:::h

Qd» , FR rae : ChiSR! A aa.&wé
di e von derE %9&@ %QHQ% 4£Sankl L& ZArhifdas der enisprechenden

Col ony- St i MRbsibh BEs FOPolypBdii Q&E&neﬁ’%ﬂ{ B&FM&BEB% CHaB- Gridhr i SIMSAMRGAENE Sdn Ha!t | ON

abgel ei tet sk bubsiii iG] Faig HOONTRIRITIRY voriRCSIERbegs Istdifchali) BlydgbrFes dur e aus

“der "1.2sbi s 6. Aminosiure des N-term nal en Endes und gegebenenfalls die 17.

A nosaurd OdA,eodiarent fikaain Paiyipepsis igemis8 Anspradirt. .ent spr echenden Position des

'hG CSF-'Pol ypeptids differiert, mt der Ma~gabe, daB nehr-als eine -

Am nosl urde ReembitanteS Blaswidbigntasserideine PRasmid-ONA und ald iinserf\ddrin @iv| INAdFrabimerk, dag @i

hG- CSF _er setip Polyropticiapméh Asgppuch Gradieder Pro. 25 2. DNA, codierend fOr emn

Pol ypefti d gem B Anspruch 1. 3. Rekonbl nant es Plasm d, unfassend el ne

Pl asm d- HNARBDiaISs Faeidadh Arspruc; %Mgg. ;i IFERNA eing-levpfaphanziramates eginalien-;
n

gemaB Anspr H:f'%’é‘ Aojst di (5'354 DN&@R’GWB’N SenP WQPHAAW?BP% - yom
worin. die °’8Wi'3‘ rypt ophan- Pronot or ent halten- de Pl asm d- DNA

?l'St:’" die sd? ekombi ante% aci'?Arltsns I} de&s OWi p%&été%b FI' m
b e e e R

~unf.assend ein Insert, welches fOr ein hG CSF- Pol ypeptid cod| ert, das. we

-fol gt nodffiziert i st ~Pasai-d Posi-ti-on—der—Ar-Resdyr e- Substi tution
' (shbstict ui erte Am nosh&E&gon [hG. Resifion der Aminosture-Substitution
fem S : (substituierte Aminosture von hG-CSF)
1. (The) . 4. (Gly)
- pCiTL38 Ser |, I
- _ pCITLA1 Arg
pCFTL35 Cys : -
POfTAArgd | _ Arg
*) keino Substitution

50

6. Rekombinantes Plasmid nach Anspruch 3 oder 4, ausgewdhlt unter pCfTM14, pCiTM17,. pOFl'M113
und pCIiTAArg4S, umfassend -ein Insert, welches flir ein hG-CSF-Polypeptid codiert das wie folgt
" modifiziert ist:

51



50

1: (Thr) 4. (dy) pCiTl38 Ser

pCf TL41 Arg pCfTL35 Cys pCf TAArg

kg ) kel ne Substion 50 6. RekoniEPmgrerzsmtsni d nach Aﬂﬂlﬂ!ﬁ““ﬂ!}i“mm‘m
ausgewahit unter pCfTML4, pCirTML7, pCfFTM 113 und pCI T assen
lnsert, wel.ches fU ein hG CSF-Pol ypeptid codiert, das w e foigt

rTg(]j-lll;-l :ZLI:IE?]Tmﬁ_ i '5-1 65 5bosntuon55?’lﬁnir%¥ﬁrezﬂﬁstﬁihon (substituierte Aminosgure von |hG-'b'Bii)101 ]11111
“111. e ruolLlun qer
Ani-nosaur e- Subst it ut | 5h(h?%ubst it ul é’i‘g'g“)Am npsl ur&@¥h no CSF)‘_-_’l(. YPThr)

3. (Lou) pcrrmi4 4.8l y) | Cys 17. [Cys) pCfTML4l ~ % = Ser
Qys pCf ThGTM17 SerSer Arg Arg pCf TML13 _ Sqr
“Ser - pCf [TPHTY1S Ser Ser Ag

Ser. 7) kieP#f®ARgASs i t uti on 10 7.| Rekombhnant ep Pl ashid naclh AnspBerch 3 dder
4, ausgemﬁgsﬁamgn pCt BOAZBT, pOf BOAS, pCY BC52, pOT BCSY, POy BC7E, PO BC77,
'pCf BGY 3—pESBES : BE28AL7
und pcf BD28T17 unf assend’ ein | nsert wel ches fUr ein hG CSF- Pol ypept i d
codi ert, ol d| f ert | st :

E L s e

L (Thr) — serep2ea Ecnsoz nd oin 1obort §cﬂ s flr elnKG-C lypeptld é@uu f 'gaél)
pCf B&A2B1 wie foigt modlf'z [tlst )

-pCf BC45 I | e Ar g Ser Ser

pCf BC52 ———6y A Ses ——Ser

pCt @9 .| Plasmid TVI’ POSitIOI‘I pqg Aminos&ure-Subggplaon (Ammosﬁure vg;bt}G-CSF) Sér 25
pCf BC76 Ar g 1. (Thr) 3. Tllan) 4. (Gly) A g 5. (Pro) 175eys). | 6. (Ala) Sgr
.-@.5&7 pciBc42B1 | [ 5 Lys ‘1Y Ser X 5. off

,pCf BC93 pCiBC45 N val Y Arg A9 Ser ér - r
P BCIS | pomes2 [/ €cys uLhr Arg A0 g d ; r

pCf BCO7 pCIBC5S Ser Ty gehr Arg Alg gor r . r 30.
pCE B8 | pemse7e Al 2 arg ThiT Arg TYT  Ser &9 - T

_,pGc BD56 | .pciBC77 Al a TRer Arg  A$N  ger Ser - ¢ r

pCf BD82 | pcBcos Al aAsn ahi 0 Arg  A$Nn  Ser g - r

Ay pO BBpOBC95 W a T Thr Arg ASeg) Ser Spr - Ser
. pCf.BD28 AL BCfBC97 Al a Ser Thhr Arg Tyr Ser Sarg - Afja uA
_pCf BBRST[LPCIBD28 Al g Ala Thhr Tyr  Tyr Arg Sarg | - Thr 9)
‘Kei ne Sup®®BPBR i onl 40 Alla M krSeor gani shers, ¢nt et t erld e$en r ekonbi-nan es
Pl.asmi d éﬁﬁBﬁﬁz el nem d¥& AnsprRRhe |5 bfsp 7. 19, Arf ghr ePerzur | Her@Y el llung
ei nes Po s lgem®® Andpru®h 1,] wobsi n &8 i ei$em Medi um ei pen

M Kir o,Org | 1 ti Weert | defrein fOTV’dagIPoI eptli d A®di ef endés

r ekorfhi n Efg-lfésm d i hili t,™obel ¥ di und unB*Akkbinul i"er ujg des
Pol ypept i d&emaswbeﬂtutub’ml tur bevvi rkt, und (b) man das " '

T Vm 8. Mikroorganismus, enthaltend ein rekombinantes Plasmid gem#B einem der Ansprliche 5 bis 7.

Verfahren zur Herstellung eines Polypeptids gem#8 Anspruch 1, wobei man (a) in einem Medium einen
Mikroorganismus kultiviert, der ein flir das Polypeptid codierendes rekombinantes Plasmid enthilt,
wobei man die Bildung und Akkumulierung des Polypeptids in der Kultur bewirkt, und (b) man.das
Polypeptid aus der Kuiltur isoliert.

10. Verfahren nach Anspruch 9, worin der Mikroorganismus der. Species Escherichia coli zuzuordnen ist.

11. Verfahren nach Anspruch 9, worin das rekombinante Plasmid ausgewdhlt ist unter den Plasmlden
gem&B den Anspriichen § bis 7.

12. Polypeptid, abgeleitet vom hG-CSF-Polypeptid durch Deletion, worin ein Peptid, umfassend die 1 _bis
4., 1 bis 5., 1 bis 6., 1. bis 7. oder 1. bis 11. Aminosiure des N-terminalen Endes des hG-CSF-
Polypeptids fehlt, und worin gegebenenfalls zusitzlich zur Aminos3ure-Deletion die 17. Aminosiure,
Cystein (Cys*"), des hG-CSF-Polypeptids durch Serin (Ser) ersetzt ist, mit der MaBgabe, daB die 1.
bis 4. Aminosiure von hG-CSF nur dann deletiert ist, wenn Cys*'7 von hG-SCF durch Ser ersetzt ist.

13. DNA, codierend flir ein. Polypeptid gem&8 Anspruch 12.
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45 . < Polypeptid aus der Kultur isoliert. 10. Verfahren nach Anspruch 9,
Wori-n der M kr oor gani snus der Speci es Escherichia coil I 11
Ver f ahren nach Anspruch 9, worin ERO272Ra3B1 nant e Pl'a“mm-mmm m'llst
“untbr den Pl asm den 50 gemaB den AnsprUchen 5 bi's 7. $2.tPot ypseptid
abgel eltet vom hG CSE- Po| ypeptid durch Deletion, worin ei-n-Peptid;

unf assen & 'd ;Ebman I mid, ym sgnd§me Flaspid:DNA undldarlrmngertfprt emjlél}lA- ragrmng cqdje-
Ani nosdur e §B%Tfelp ?'}‘Heﬁ%ﬁgéﬁ‘é ﬁ'&?@g'c'ags hG CSF- Pol ypepti ds fohlt und- Worn

gegebeneq&\/h %ZIJI Ql%ﬁalur emeeslenedt OIS TN ln r%“ i
_q/stel oK. Eﬁ“ as b Z lsfzi%f
der ab €pel % end B’i§"ﬂ g&@gﬂ lea Jp@\ !

i St Wenn s+ von urc Ser ersetzt 1st |erend far

ein Pol yplepﬁékdmﬁﬁéi%@ P(fd}ﬁlﬂf 8 lihsproe® 14 odef 15) Whkin 6ihe ophan-Promotor-enthaItende
11111111 11 33ckbd-BRA it PlabibioNalvrweRfok Wi iwo8dh es DRA-Bieghhent in Wiaf PrashitdLONA ifn-

Pl asm @- DNAaumdsd,a{Trpbmﬁﬁseprbma&tmsemm BNA- Fragnent , codi e- rend far ei n

Pol ypepti d genB Anspruch 12. 15.
Rekomnbi namt Bekoirbiasies (PlagaidaBeh \Rimspructc 18, hdsgewint amuﬁrmnmrﬂbsmmp@mewmd
darin | nser pGrENg50e umfdssend ein Iishid-weichaprfimein hGreSFePriyperftidicodion) ddRotie folghnodifiziert
codi erti daist vom hG CSF- Pol ypepti d abgel eitet ist- durch Déletion eines
Pepti d§, unfassend die 1. bis 11. Aminosiure am N-term nal en Ende davon.

"16. Rekonbi nantes P asrrpgsng@m - ANSPIAH GEr S dﬁﬂﬁ&diﬂﬂa’ion vvor| ei ne
- Tr ypt ophan- Pr onot or - ent hal t endg ' A—t-s—PHasi-d verwendet wrd,

‘wobgel :das DNA- Fragment| in der HI asPaionina ks SpRsilitiond7. Cysopuarts vom

"Tryp o,‘phan Pronot or i nspCrNgwt |i st.1-47. Relkonbi negest es Pl agmi d nach Anspruch

16, ausgewl hit unter pCPAINSF301 Cf TNS301, af:fTNSMSbrund pCt TNS501, unfassend
i

ein Insert, welches fU p&TNSHG|CSF-PA ypeptid codBeert, dag wie folgt:

_r_mdif!ziert i st: Pl asnji PCFTNS501 14t def Sequed#rnodi fl kafton Del etionl'
“Substitution 17. (Cys) Z) phdidord Db Geletierten Aminosauran vbn hG-CSF - Ser 20
PG TNS01 1 - 1lagybstituierte AminossuVon REICENS401 - 1-7
Ser pCf TNS501 1 G - g —Ser+——FPost+tt+omr—der deleti erten
Am noseuren von hG CSF 25 2) substitui erte Am nosaur e
von hG qug. %rfa ren zurama Zuerm s St e ﬁfl\nner%chpg ¥I bl d% em dA rqelr“%Ch
12, wobei "By n.ga,&emt i’f@ﬁ Chniod! thd
rekon‘monant 82inT ulie-
insertiert ghilg Ty 6;1%&”?:9&@ k{wu M&% 'cﬁ kultu re

Bl i dung und Akkumuli e- rung des Po ypept i ds I n der Ku tur bewirkt wird und
man . das Rel yéamieh dach Maspi@h 15dirtHéFstalisg| eins Polypbflids WiRtleindh Adiifosad6daqudns Rbgefah 18
zur Her st el tetingn @b AMinbXELERAQMENE Cids GECSFHRMRPophds GGrEIA SUISTOENACHSE 172 BGRbUre t et
von~de?f Ani (oysteiny desch SefmanddmistionGon - AnthogiLednt dndN-telvuinaléh E5idb Favoh, Wobelmadleln 17.
Am nosdur e Paymept, abjgelditat @bm $6+GSA-Palgpbpfite Hieth Substidion der 717 Alminnsiurel (Gysteia)durch

N-t er mi nal eReranud vomwanigstenspobiedr AminasiurendePd] g Amindséueshdes| Netetminalen dndes davon

hG- CSF- Pol y gt éick daverc versgibdone Aminogiuredder Witkung/ginen Grothgsecin (elDpmt vwdiBrigen Medion
Sekin nd v &sssajghrvodureieman dip Bildungdesneuan Rolypeptids im Regltignsgomiggh bawidet, wnd maedas

N-t er m nal eﬂeuEﬁﬂ'é%ePH%l%"GHe'ﬂlﬁ‘PE'W’@?ef‘FéscﬂaWﬁ“tverschl edene Am nosaure der

in e| nem en Medi ausset

B | dung cle diaan no gp%?ﬂ agggﬁ%@ "s' FE%’V neue
Pol ypeptld WH'%‘?' %Q%"s °5ﬁ? °""?}§§"f'5 8%s I¥Rich

19, wosin dre" é’ase ausgevvl hkt ist unter Subtilisin A Subtl I i sin, BPN,

Subtilisify GRlhSB&ithes Tl drhiSdsbha NGNS wirkseRb HAGS & £ Poll PSP b
Endopr ot el “ﬂ%rué'i gso%:r 1Tzf§5 béJeHSEallgri y Skl Y6 %%ﬁgﬁﬂa 537%@ é’kb&Ches
Mttel, unfggsagtvasd.ne Wr sarre nge weni gstens eines Pol ypepti ds gem

50 22. Verwendung eines Polypeptids gem&B8 Anspruch 1 oder 12 zur Herstellung eines pharmazeutischen

Mittels zur Behandlung infektidser Erkrankungen, zur Behandlung von Leukdmie und zur Erh6hung der
Neutrophtlen-Zahl. . .

55 Patentanspriiche fur folgenden Vertragsstaat: ES

1. Verfahren zur Herstellung eines Polypeptids mit einer Aminosiuresequenz, die von der Aﬁlihdsﬁh'rese-
quenz des humanen Granulozyten-Colony-Stimulating- Factor (liG-CSF) Polypeptids durch Aminos&ure-
substitution abgeleitet ist, wobei wenigstens eine Aminos3ure aus der 1. bis 6. Aminosiure des N-
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Anspruch 1 oder 12, gogebenenfalls in Kombination mit el nem pharmazeutisch
vertraglichen Trager oder Adjuvans. 22. Verwendung ei rummnﬂﬂ‘ﬁﬁ emaB
Anspruch 1 oder 12 zur Herstel | ERO 18 Bhar mazeut i sgm

Behandl ung i nf ekti oser Erkr ankungen zur Behandl ung voh L%uk'am e und zur

Er h8hung cl% g n 56 P en nsprUche fUr f end
Xﬁ{ﬁ,gggﬁfte%§ e i g;sfsﬂ %%?“gg %*? e
’ . ac

G anul ozyt gl oﬁl'b- (hvéf‘ thﬁoﬁg oRly-ggpr Pro.

Am ng aure ﬁdnt Mbdi @ eRGERI Emn b&‘d e 9. ure
aus der Pol PHRR Sl ki o b &ﬂf ﬁfﬁ%ﬁgﬁﬁ und
.gegebenenf albg,ﬁg, . Am nos re davon von' der nosaure I'n der entspre

chenden Pos|(g)|nﬁﬁdghq&;ﬁgbn@§&dapkmﬁmms differiert, mt der Mafgabe, daB
mehr- al e ei ne Am nosaure von hG CSF substituiert |st fails di e Am nosaure

Thr +'70 van Vefaténnactt Adpriich 1, Sbrinctisf Mikrodgahisniub Yer SPétivs Hé’ér@:ichmhetuzmeﬁist .
(a) in einem Medi um ei nen M kroorganismus kultiviert, der sin rekonbinantes
Pl asmi d3erierfhhrdn, nadasindnider clarberfibbndere pbspdickep eoker than eimcéuwmﬂihadaemauﬂndjwn@nund
Akkumul i erdehgagieise Pasmjcheita Linifest] unddrsertiéttitizrio einNAHfragmenl welches) fiid sif [Pplypapiid das
Pol ypept i creméd Aepeructklibadiert. i sol lert. o 2. Veriahren nach Anspruch 1, worin
der I\Wkroor ani smus der Species Escherichia coli zuzuordnen ist. 3

Ver f ahr 8n Yegeenciepl ApREEh dovaia digctiremite ﬁNAr?Q‘ngEXPF?E‘Fa"W@F‘” @ethplterdg Plasmid-

r ekonbi narﬂ 'StPﬂ’i?th?ﬁ RNAfecpament a"b‘@*le" inydeg Plasrd-DNA stegmapwinig o fvatophen-Popgtor

lnserti ert®atin ein DNA- Fragrrent wel ches fUr si n Pol ypept i d gem f)

Anspr c X w & h - ﬁ u ePI DNA
Lpe F)E/p'gv é %ch A%Ep ch 3 84 ';vgﬁx Ea%CkQ %ﬁ{ at’\ag hR nt nagrrent

als Insert aw,,ecj gAR roma warts vom y to an- Stor enfhl

5. Ver ahren nach nspruch 3 oder 4, worin das konbl nante Plasm d
ausgevvahlt | st unt erpE-H-R8+—pHA4It—pFF35—urd—pSAA g4, unfassend ein
I nsersg, weiches fUr R, chr. P(?Pﬁ}gfé prrAInogAiasSupstlan, i o f o gt |
nodifi-ziert let: Pldsnid (syb i’lﬂ'é#”'%ﬁi‘ R&CS0r e-ISubet i tution 25 .
(substituierte Amindsaiure von hGCamy) 1. (|Thr) 4. (Gly) 4. (dy) pCfTL38
Ser pCfTL41 PES ILJ5_ée Cys—pcH-TAArg4 L
Kg:-- _ t) keine Susttl& ’ﬁtil,on odor gew htlt i st -whter pdf TML4, pCf TML7,
pCfTMLlS und pCf TAArddepr b Nt ssendc? n Insgrt, wetches fQr ein
hG- CSF- Pol ypept f d cc (ﬁﬂhqfdgs w e Tol gt m1d|f|2|§5t ist:} Plasmd-
Posi tion der Am nosde+e—Su H-oR—SubsHi-t-tH-ert-e—Am “Vosure von hG CSF)
1. (Thr) 3. ‘@t%)S"bsW‘m 4. (dy) 17.. (Cys) pCf TML4
Ser‘\_‘6 Cys pCFTML7 - Ser ' : Arg pCf TML13
Ser ~ oder ausgewshib@st urter pCIDIEH] ASTYME pCTM113 und pCITAArgdS, umfassend ein Insert,
Ag welches fr ein 1B CSF-Pdlyphptid cOiidIt tastwid folghmadiizient asgewghl t i st unter
pCf BC42B1, pCfBC4S, pCfBC52, pCfBC59, pCfBC76, pCiBC77, pCfBC93, '

- b’ 1 Plasmid Position der Aminossure-Substitution (substituierte Aminosiure von hG-CSF)
i 1.(Th) 3. (Leu) T 4.(@ly) 17. Cys)

| pCcrTMI4 | ‘Ser Cys ' 1 . X
pCITM17 Ser Arg
< | oM Ber Ser
.. 45 | pGiTAArgdS |
' *) kelne Substitution

Eill
g1

oder ausgewdhlt ist unter pCiBC42B1, pCIBC45, pCIBCSH2, pCIBCH9, pCIBCT8, pCiBC77, pCIBCO3,
50 pCfBC5, pCiBCY7, pCfBD28, pCiBDE8, pCBD82, pCBB101, pCIBD28A17 und pCiBD28T17, umfas-
send ein Insert, welches fllr sin hG-CSF-Polypeptid codiert, das wie folgt modifiziert ist:
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50 pOf BC95, pCfBC97, pCfBD28, pCfBD5B, pCfBD82, pCiBB1OL, pCf BD28AL7
.und pCf BD28T17, unfas-* send ein Insert, welches fl\/r mmmmm"m“pt id
codlert, das wie fol gt- nodifi zi er'EPim733-4 EP : Oﬂm

o f T Tiii 11111 tiii 11111 c L S Pl &snfd “

:Posi-tion der_ Am nosaure-Substitution (Am nosgure von hG CSF): 1. (Thr) 3.
.(G‘Leu) 4. pi§salid/ ) 5. (Pl’Rb,‘smon deﬂ-Rmm&}Iﬁ'b—SubsﬂtutBn (Arfhod3ure %ﬁfhwl 3 _
Ag et [ @l st A @REiten [ rge | sde |,
Arg. | pERG42B1 - Ser Gu | -Lprf BC598er Sefyr{ . Jie
AT | pCIRG4AS VaSer pCf BC76 Arg Ar gSer S$hr = Wg
- Ser . PCREG52) ~f [BCT7 Cys fle - ) Arg  [Thr Ser Ser’\r g - ISer
' Ser  pCf BCY3pOrBCss CASHT lequ| Awg JargSer | Seser| - [Ser
7 pCf BCos | POBCTE | ¢ Arg Torr Arg prg Ser | Sey “ . Sey
'p~f BCO97% | PEBCT7 gep ) Thi" Ag prgl T Ser | geSer Ser.

- pCt BD28 PgBC% Al Asn ThEu | Ag | Ser Arg - Ser

pOf BD5G | POIBCSS 4 Mo Sef™ MG asn  Ser | geB . Ser. [15
; pCfBC97 Ser hr Arg Ser rs r - ,

'p CGrBD82 | CiBD28 Alla Ala I:)I:I'ﬁ)r Tyr'-Asn Arg Asgr . Ser

: Gy p(f BB] BD56 All@a SerThr Asn' ger Seﬁer - Ser
- pCf BD2BALY peispa2 Al ANa | Thir Asn 1YT Arg A Gor | a

pCf BD28T1q posBio1 Al & Al Thirpy Arg TYT|  ser Ar Gor Jhr PO
..) keine Jubsspdsniz §n Gua Verf ahwgn zyr Hgfste | URg e€i phes APoI ygeptids,
abgel ¢i t et| pomOABECHF- Badypeptldhrdur$h Dot etifon, agorifi erfy Pegtid,.

;um‘assend q')ig?'“eﬁ_"gs'ﬂﬁ’% s—5—tbrs—6——1% rs—F—odet—t—bts—+%-

gA@nosaurp rpr ninalen Endes des hG COF-Polypeptids fehit, und

-worin gegebenenfalls zusatzlich zur Am nosaure- Deletion die 17.

iAm nosaur e, stein Iscys+17) des hG CSF- Pol ypeptids durch Serln (Ser) :

erset zt it Verfghten guy n;]&lﬁ"es dPalppagtids. abgelpifet vom h@GSHBajynepts dunh Desti@SEoringr

idann dg et é‘f‘tpeP'!& umm g+ bi3 4y Jnbis B3 SIS Gt bl§ 7seder dy B‘t’et‘it”ﬂ“@@ﬁwﬁ/\m?e'ﬂ man

‘i’n ei nem Me "ﬂ'ﬁ? g{%ﬁf’%ﬂ"ﬂh}"l‘ﬁ ‘\’ﬂ"@ ﬂfgeb‘?!'@?fa'@ |ZPP5FZM‘
e,f’?} di

‘Plasmi d ent. ﬂ' ‘%’gm% 5 arven nur n (p‘
: DNA- Fr agment e d % ol \ietdRd dind
iAkkl umul'| €I UG r?aﬁte H‘iﬁ S ein #KQ« rx*’gﬁﬂ a:umg ;glent
‘Pol ypepti d Giden %r Hﬁaph eft! vodurch d IEId in der
.Her st el | ung kGituPSswi :MF&ﬁcP srpoltrpe%ﬂcpﬁfsd sequen abg I tet von
~der - Am nosaur esequenz des hG CSF-Pol ypepf f ds dur ch Subst i tut i on der-
'Am NoSi Urg (eahfeR inkich AirsSHith B eusRSrét8liuhy éindPPoRbdpfdd MOsnet AvinbYELIBSJ LS, eaBge?éﬁbt
ESir:n nal € RorFdtd Amika380isequéha @bs REAOSTEPElypeptidy BErHH Bibetittlal Qbral7 ! AHhindd8uFe (Cystein)
*Pol y parpi iSérird Whd Deltidas tont 471 Arfinddurenl &m. RMBrMAEEH. IERde( GXGH, EWdbbi Fhh: @ik
Serin und v@olypeptid, gsgelsie vem MEFCSKFRolypeptidl Hidrctl Substitutiold dér 16. Aniinasaas iGys®inpiasch
‘N-t-er mi nal eSerfnehdsion grenigstensl sina [Amdnosiuredder d Nbiy 61 Adiltisiule des Mtsiniinzgen| BEndos’ dhedn
W rkung ei ndurciPpine davow vérschiedene iyniviogiiureg der Widaing ieines IPstesse tn, einamcwEiBddien rediuohi e
Bi hdung, des ayfSelnwauygicly ma E’ie dBidung rigeneien Relvpeptids iocRpaldiondgenrisch hewikt g mdadasneue
Pol ypepti d e PGB!H‘I"“R@‘& mdieaerspaischabraninnt . 8. Verfahren nach’ Anspr uch

7; worin otea e _aus ewAhlt | St t%enter Subt i | S|m2 A Subtilisin : |
Subt il | |

'Eﬁdolpr ijts lal ngg% nj&'} Ag‘%ﬁ‘"'s'% ﬁﬂv‘) Eg‘eﬁé’g@%?ﬁs%?’ﬁﬁyﬂ% °P(?&?'P5$P§ 'HB'h

Anspr ueh 6 oder tr\Y/vo ei man ein rekonbi nantes Plasm d verwendet;

vel ches eé n%er%h%i&h&t %ﬂrﬁ 9'0&&’%” OQ%HHGII{ ﬂﬁc%bliﬁaﬁtsé Plgén'r'd %ﬂggt av%r[:'ﬁ&t eme

fUr ein Pol ppehib Hafd 'nghle ASHrdgment, das fUr ein Polypeptld gem38 Anspruch 6
codlert . o

% 10. Verfahren nach Anspruch 9, wobei man ein rekombinantes Plasmid verwendet, umfassend eine

Plasmid-DNA und darin insertiert ein DNA-Fragment, welches flir ein Polypeptid codiert, das vom hG-
CSF-Polypeptid abgeleitet ist durch Deletion eines Peptids, umfassend die 1. bis 11. Aminos#ure am
N-terminalen Ende davon. '
% 11. Verfahren nach Anspruch 9 oder 10, wobei man ein rekombinantes Plasmid verwendet; worin eine
Tryptophan-Promotor-enthaltende Plasmid-DNA als Plasmid-DNA  verwendet wird, wobei das DNA-
Fragment in der Plasmid-DNA stromabw&rts vom Tryptophan-Promotor insertiert ist.
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10 10. Verfahren nach Anspruch 9, wobei man ein rekonbi nantes Plasm d
verwendet, ' unfassend eine Plasm d-DNA und darin inserti

-DNA- Fragnment, welches fUr ein PeEpuper2703 Blodi ert, das vﬁlﬂ“ﬁ“‘““l““l“lﬂ“l
CSF- Pol ypeptid abgeleitet |st durch Del etion eines Peptits,®urfadsedd die
1.  bis 11. Anminosaure am N-terminal en Ende davon. 56 11. Verfahren nach

" Anspr uch? Sfetshesn nagh Angprieh 11nwabeienan sinuRiombinprisRiasmid| varyaidat welhge Avrgewahlhist i n
‘eine Trypt s'ﬁha?f]"l“f%ﬁﬁfrﬂ?mén?mﬁ@hﬂ@ PFENSROH-uigssens sinpnsqdwelehesNllr i ihGendet
wird, wobdSFaYPasigcodieprtaisawisolgtmadiirertftas ni d- DNA stromabwi rt's:vom

.Trypt ophan Pronmotor insertiert ist. 55 *C L H . 12. "Verfahren
hach %Anspruch 11, wolbeiasmmn efn remsmbMommmm d verwendet, welches
ausgew hlt ist unter |pCf TNS7, 32, Cf TNS501, unfassend
ein Insert, weiches {lr—ea hG as wie fol gt

-nodi fiziert ist: PlagmCiNS7

Substjtution 17. (Cy$)PSITNSE§ITNS7 1-11 11-4  Ser. - Ser pCfTNS301 -
1- 11 $PCITNGA01 1-7 SemCf TNS401 1- 7
Ser pCf TNS501 1 PCITRIS501 1-8 $er. " P8%¥ition der deletierten-

Am noseur en von hG CSP isitisn.dapddidiicren ininoddiien @6 he-eSF/on hG- CSF' 15 13.
Ver fahren zur Her st el [2spstiederte Amibbéburevachiesnd f Or ein Pol ypepti d genaB
Anspraich 1, wobei mam—aus ef enT germas el mem uerAnspricte 3 bis 5
definierten rekonbi nanten Plasm d sin fOr das Pol ypeptid codi erendes

- DNA- Fr a%!%l‘—f r@dﬁ%f?h&&énﬂﬁ‘& elnelﬁNAV(.%&Ll%m fabeif ‘5 P ﬁJﬁh W\Qru%ﬁ ﬁ‘%b% aus

codi er end gl ganBs SiReny B@r%kﬂu&l@%‘ S \ARErYA NokBmbiiRA  PIBTRId o iEr tﬂs@‘@%
ei néwar der DSBS DRA-Pralhént dsdirdideRli €rt en rekonbi nanten Plasmd ein das

Rol.yBeptid codi erendes DNA- Fragnent ausschneidet. 25 16. Verfahren zur

- HeT st el hangrishrenemr Mritsinny @ DBIAL@die@Rd fUF bifl PoIgtepidijend R Aaspruch 8,5wabet neparalie

Anspr uch Seinemtdemlit einand Beri Ansmiiche © bis 12 gefiniegenarbiombiidntdn Mastidsdimi@nias Peigpdplihant en
Pl asmi d. gedierBndes BNA-Hebmént aussahedidet.i ert. 16. Verfahren zur Herstellung

el neg; gent B den AnsprUchen 3 bi 5 definlerten rekonbi nanten-Pl asmi ds, wobei
man.in Ve noaye Hersteliung, sinesMilsioprganigmus: (g el rakombirantes Plagreid gerpdf Arprualy §,

Pol ypept i P"G@ki OBy BiReD gooigneipn Wirt mjtzeineqn rekembinapten Lf’r'asmrgaf'@f’lﬁi‘?@"“t?l %es
‘gemAB den ﬁP%?STQEhen 9 bis 12 defl nI erten rekonbi nanten Pl asnids, wobel man
in ein ete or e

Pol y peptt QoRtEss Bl oBsd s S o A ﬁ% E%fﬁ%%;ﬁw sl 'gi"ggj ung
ei nes phar ? ?"' ﬂeﬂ\ﬂ"?tfsé smﬂoeg'e 908", Lsopert 955 eyp i stens
-ei nes Pol ypep | er haI tlich gem e el nemder AnsprUche 1 b| s 12

‘gegebengnf\ldisen {ﬁr HASBIuRG sinds! JoMasTbdn KisPBEReR 8 %fs@%%ﬁ”idrtﬁﬁ Qk&fﬂﬁﬁaﬁtblg I’lh&r“&'sn
‘Trager 0dgyopéChah/iAlsin B&dighbibs Plasrhid - em%l‘lﬁﬁd#gﬁéﬁi hrS6Hiort XAXE i Ieﬁaidwg%am FHBH\EB es
Et als/ cont Angsriicht cterStidodiéit S:  BE, T, Li,

pol'ypeptide ayant une s~quence d'acides am nes tells quo derivde de. Ia
sequenc s, dVefigtréhcsur Maistdiing bihed phaypepiitischen (MitleisChblei nart bie! WirkskrngMefgol wdnigs

col oni es  dieng binesibalpyitias, ertiblieh gemyBasinemidas MndptilcheOnbisl 12) gbgbbeaneatalisiial Kombina-
'calggc dri sﬁneitememqlmmmuﬂsch vegirigiithenciviber ader Aduvpaerbeteitdtells aci des ami nds du
ler au 6rme du c8td de |'extrdmitd N tem nale et de fagon optionnelle Is

17i me aBpepndigaane de cello-cl difftre de | acide amind4 dans |a position
Revendications pour les Etats contractants suivants : BE, CH, DE, Fn, GB, IT, LI, NL, SE

1. Un polypeptide ayant une séquence d'acides aminés telle que dérivée de la séquence d'acides aminés
du polypeptide (hG-CSF) facteur stimulant les colonies de granulocytes humains par substitution
d'acides aminés,
caractérisé en ce que ' :
au moins un acide aminé parmi les acides aminés du ler au 68me du c6té de I'extrémité N teminale et
de fagon optionnelle le 17&me acide aminé de celle ci diﬁére de l'acide amlné dans la posntion
correspondante du polypeptide hG-CSF,
avec la condition que plus d'un acide  aminé de hG-CSF soit substitué si- l'amde ammé Thrtt de hG-
CSF est remplacé par Ala, Gly ou Pro. i

- 60

‘2. Un ADN codant pour un polypeptide de la Revendication 1.

3. Un plasmide recombinant comprenant un ADN plasmidique et, comme un Insérat: dans celul-ci, ‘un
fragment d"ADN codant pour un polypeptide tel que défini dans la Revendication-1.
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correspondante du pol ypepti de hG CSF, avec |a condi t I on ci de
am n6 de hG CSF soit substitud si_|'acide-amn6 Thr+1 l“
renpl acd par Ala, Gy ou Pro. 2. ERQ237BRfant pour o

Revendl cation 1. 3 Un plasnide reconbi nant conpr enant un ADN pl asni di que

.pol yggﬁd L]jaip' §Eicreai@g\ n%ntc 0%:::%81: ln ﬁdavgc r:%gg gn pgs@ .%:nl:rledl:tn

11111 119 un es

: Revendl cation dans eque | que est un ADN pI asm di que

: contenang, Iig msamt%bham%qohﬁ%mﬁw@ duep'h&l obt’ GHIREGns bl Grolibe’ ARG aiané

i I'edi t ADN ponsas, Gofii, CHDISétip@nAigd QopremtBdn iHdérdR G& ek .
. 5. Le pl as%s#@mmlcgamgsﬂe | a Revendglﬂr?:atu;‘nl 3%3@ qéawureglg i‘c ollg#salamgans

..l e groupe constitu6 par pchL38 pCf TL41 pCf TL35 et p~f TAAr g4 conprenant

i'un inserat qul code o T Y, u. 14 conme Suit
" Pl asmiwde Posi ti gl e, bUb#éFi ?éﬁ;i})ﬁ s ‘f;glfg%a 54l 10
* (aci de amine substity6 de hG SE MSV A y) pCfTL38

: Ser pCfTL41 Arg pCFTL351er('"W) 1 Q/ﬁrvp@ﬁmr g|4 ' :
* Arg | Aucune substit ytjcpisg0 p- Le ghasm dejreconbrgyant dej | a Revendi cation
"3 ou 4 qui est chol slf sbarigr |l e groupNgcorrpreﬁant - = pCf TML4,
L pOf TMEY, p~f TML13 et |pickidé\r gHS confoghant ur] i nsdrat qul cpde pour un
. pol ypeptide hG CSF ¢tgontaamgad| f i 6 comme suitf: ', &g Plasnjde

: Position de |a subst i‘m gcTae—arnrt—tactrde—anm 6 SUbe itué do

| hG-CSF) ler (Thr) e (61 smt"?%ul 4Qre (G y) | 176me ( Cys)
pCf%’N%? Ser Cys 90 pCf TML7 _ Ser
PArg p TI\/I113 ~ Ser Ser pCf TAArg4S :

L Arg - - Le- plasmide reggmbjnant de la Revendication 3agi- daui asl(sbeisitdaps: lgngfgn;pgg:ompreﬁ@t
i.plasnide r HRETMITePGEMHS PE PRI MBS HRantanaph unnsérat qubeqde ppis ug polypeplide hE-

{ groupe conpfErrAN MpEEeRPRIUE hof BCas, pCfBCS2, pCfBCS9, pCfBC76, pCf BC77,

L pCf BC28, pCf BCS, pQCf BC97, pCf BD28, pCf BD58, pCf BD82, pOiBB1O1l., pCf BD28A17

‘et pCf BDRBR&dmidec 0n{ enarrositish delBsubsituticiite lacdbcarird (acndeapmalsuusﬁtuqoalnmmml de
i hG CSF 4} ant nodl {6 T SUT. 5‘,’?‘8“& ~TEP 7 031B1
Pl 0112121210-21212.131117 E”?'{ - ' 3bme (Lou)’ J) _ 1'7'énfe(6ys§ *
[ ——— ~PCITMIA. 1 C S¢ M |S* Oys ) )
i s | pCITM17 Ser A - -
pCfTM113 Ser Ser - -
pCfTAArg4S _ _ Arg Ser’
: . *) Aucune substitution
s

7. le plasmide recombinant de la Revendication 3 ou 4 qui est choisi dans le groupe comprenant

pCiBC42B1, pCiBC45, pCiBC62, pCIBCES, pCiBC76, pCiBC77, pCIBCE3, pCfBCYS5, pCiBCe7,

P pCiBD28, pCiBD58, pCiBD82, pCiBB101, pCfBDZBA17 ot pchD28T17 contonant un msérat qul code
N a0 pour un polypeptide hG-CSF étant modifié comme suit: '
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Pl-asmi de Position de substitution de |I'acide am n6 (acide

o (Na) parsoizer | Eommeay QWIIIIIIHHIILI'IEHNII‘IHIIF

Ser pCfBC45 Val ' lie Ar g . ‘Ser®

pOCf BC52 S lie Arg Ser - Ser

pCf BC59] Plasmide ~ |Tyr Position|db eubstitution de I'abiigjaminé (acide amifBafe hG-CSF) ~  Ser

Bg gg? " gef (Thr) | 33 ”Leu) - 43me (G@rd 58me (Pro) 173% (Cys) 8dme (/@Z 10 |

pC BGQY3| pOBC42B1 A - - @y Lys Arjg Ser SBer T Seq.

pCf BCO5| pCIBC4S | | j al HBhr Ag Arlg  Ser Séer ' - Ser]

pCf BC97| POfBCS2 g Cys o Arg Arlg Ser | S8 - Ser]

'pCf BD28| PCBCSS 1 5 Tyr #nr Ag. Tyl Ser Aﬁg " Ser

pCt BD56| POBCT8 1 4 A1 r Ag pgly Ser sgyr " Sef

pCt BOB2| PURCTT A 4 o MO asp S ARy " Sef

dy pOB g EI a Thr A:g Agg Ser| A Ser
(o] Ser . 1

pCf BD28Alp ooy Al 2. gor m?r Arg Tyr Ser &t ' AW

- pCf BD28[ Ldtppos Al The THT Tyr Azl;rg ' . Thr 20

-* Aucungegpsst i tluti gy & |Un §4rCr OPr gaigh sm hagrgl tagt uBepl asm de .

Tecortbi haobpgony d~faini  danspd’ ung degn Revendpgati gns dg 5 al 7. @p 9. Une

“m~t hode| gemspraadudti omugd' unl potypepti devgle | ngfendl catggn 1,[ 1 aquell g

m-t hode| pcmlpzsantl |(a) Al cyl t uthe daps umgr M | euAgd’ un m cmorgani snme abrji t ant

;]lcm l_as[rpciep2ayednbi nade cqdanthrpoul | Gyl t ppl ypept i _peur, pe cette

-fago Ca BUTOTT et 1 accunuratton guart 0| eprrae dans 1ta 30

Quft lr.%?e %ﬁ%ﬁglﬁﬁt% ,,,,, . aVe , , p gl Pn culture 10. La

m-t hode selon | a Revendl cat i on 9, dans | aquel le ledit ni Ccroor gani sne.
appart!ent & |'espece Escherichia coli., 11. La nfthode solon |a

‘Revendi &at Yomicigorggnisme hebrifasbm %asm@auf?wwa@h?wer@@&%mshmde% Bevepdigatians dgyar i
les pl;asmrbl% comme d6fi ni s dans Ies Revendl cations 5 a 7. 12. Un

_Bce):a%/r)ggbl:gl?!rﬁrrgthog(s E% JI%DdelR §Ee ﬁ\‘re dlcasson Qﬁargueﬂ gkns le urgrlmflr%% | es
d

1 er au 7604 % Ecet?euf iioﬁmrlgc gmutditbn Eu.tpéo'i Lper rgnnal e
du pol ypepsuuﬁg Cupdrat nammgagaabude% b i@l | VEmENten prus
d~l dt®? oh des aci des am nés 6me acide anin6 cysteine (Cys+17) du

pol ypephp.da h&n&%&m%%&&ﬁ&h&% Righs V4GS Nalt "icroseGdnisme SapBéitidnt ACKRY3ENch | ON
que, | es omscherthidl®@ie aci des am n6s de hG CSF ne sont al ors supprinds,

‘seul enent ST Ta Cys+17 de hG CSF est renplac6o par Ser. 13. Un ADN codant
pou&(gn 1palaypéiipide Galord @ Rexeridization da&ilmeuiazedit%s&iae rddomiiihemE st ditoisi pareias nant
‘qui- Tonpr eplasmidas gddihepdéfinisriians ipa Bevendications (537t qu'inserat inclus, un fragment
d' ADN codant pour un pol ypeptide comme d6fini dans | a Revendication 12. 015
Le pl asiRdén pabypentide détié duerlypaptide hREGE pef déldtianodens lequsliin raplidercomprenant agier
plasmi di quas 48me, lesler v Bareg, lop ﬂ%’cﬁ“é?m?vr\‘iﬁ 95au zhmefqu;mrﬂemu tHomprpides aminés
pobypept i d@ pE‘B?Tﬁ'é 'P\Fﬁ PB'MP MRapent eroplusce Jy ’g’%&

CoT o0 %ﬂ;@m h\;ﬁg gga‘gm éﬁsﬁa “) @W&*ﬁ%ﬁ%ﬁéﬁe

col ul -
| equel un %%\'f ‘asm di que &3nt Ehan rem(g °e°ur e’trypt ophane est ut| I i S
come | qgi %M&L@mr%gagmpﬁwsl'n%%nh.c;ﬁsﬁ garent d' ADN 1 ns~rd dans |’ ADN

pl asr®di que a un si on ava ronmot eur tryptophane. 58 EP 0.

: 272 703 15' Un plasmide recombinant huu Je&r%ér&r?dll}l WW&Q& Hgaﬂt]qh insérat inclus, un fragment

d’ADN codant pour un polypeptide comme défini dans la Revendication.12.

dans

15. Le plasmide recombinant selon la Revendication 14 qui comprend un ADN' plasmidique et, en tant
qu'insérat inclus, un fragment d'ADN codant pour un polypeptide comme dérivé du polypeptide hG-
CSF par délétion d'un peptide comprenant les 1er au 118me acides aminds sur la partie N terminale
de celui-ci.

_ 16. Le plasmide recombinant selon la Revendication 14 ou 15, dané lequel un ADN plasmidique contenant

‘le_promoteur tryptophane est utilisé comme ledit ADN plasmidique, avec ledit fragment d'ADN mséré '
dans I'ADN plasmidique & un site situé en aval du promoteur tryptophane
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17. Le plasnide reconbinant de | a Revendication 16 qui est ch0| S| | e
groupe conprenant pCf TNS7, pCfTNS301, pCf TNS401 et pOf A'mn ﬂﬂﬁﬁm‘u
i nsdrat qui code pour un poI ypepEP@é!m@EBI* 6t ant nodi

Pl asm de type de nodification de | a sdquence D6'I 6t | on' )
Sgﬁ}\llsgo r]plzal;is7m|de v go%/ t dgg gevendmahon 16 qu oupe compre NS7

Ser pCf TNSsmNsmi 8] 01 gt pCITNS501 contenant un mséggubco??o%ouf ‘erﬁohﬂagéndg (!\

am n6és suppri mfd'f'%gloﬁ" CSF 2) acide anine substitu4 dans hG CSF. 15 18

Une t hode de pro Lun—polypeptide de | a-Revendlcation 12, |aquelle
mdt hode conprend | g Blesmida e [dans tyRe e mpdifigation deyla séquencgor garfi sis abr_l tant un
t conpre
al o

plasm de reconbi na ant wpétm\l pl a%ﬁbéiﬂuﬁiﬁelﬁiﬁe(cg me i nser at

I ncl us, un fragnment-e—ABN-cddart—pot+r—ed petypeptde-poeyr causer de
cette fagon la for 7ot || " acclidil ati oh dudit PRl ypeptide dans |a

cul tufe, et la récup dudi t17 | ypepjide a paltir de lladite culture
19. La m-thode sol ndi c ]é)n 18 pour .l a t?’oduc’tioq d' un

pol ypepti de ayant e 25 _d' abi des Hes conmd dériv e de la

s6quence d' aci des ani)rveﬁﬂmu;f@idypmnémepm@@ﬁs lp@rﬁsﬁubst itution du 17ime
acide anin6 par de | @ aside amipe substitug dansiht G de 4- 7 aci des anin~s sur |eo
8te Nt erm nal de celur-cr, TaquelTe m-thode conprend I'a soum ssi:on d' un
pol ypepti de comre dériv6 du pol ypepti de hG CSF par substitution du 17ene
aci de arigN@nd bl diprodiidtion @in|pBlySeptided 18 Reveddication T, BGudié mdthbdbCcomiitend lapar
I es\a;er au cilidrsedans unl @tiiea nd'unGaicdorganiste CaBiitdnt Nn tpsmide) ddcortifinadbdimiprenint 'uf AADNUN
aci de z,oam N Plaghniflifur et rcbmobe insérabdnaluis, unkiragrhant 8'ADM catiantipeur add pOpmetidd g censerdel | eu
" @gueuX pourstiediagopda fogndtione etnllaceysnyistion dugit palypestide glanscla diiturep et i yéqupdration dudiv eau

~dans | e ni pplgrerie élnﬁﬂ'rd%l'eﬁa@l#tufeet | a recup6ration dudit pol ypeptide nouveau . _

| partir dudit m-lange de la rdaction. 20. La m-t hode de Ia Revendl catlon

19, dans'% éweﬁtmée Is%l’éﬂ {acReyprdicglipnet8: dah ogtrCéonda
subt i bssi ne 9Acides,a pemreg qeriveaside la ‘g" ﬁﬂ% PR SI ne
" Novo, |a 3@Ubstitutio FB @"ﬂ’ gcide jamin aa'n%? 5 ine P%\'atd 4° {Bﬂﬁ'ées 'ééﬁdﬁ’ ‘g{\ase
Arg-G, | a pol Ggl e -CI ue meg:cu'daezﬁum { rin el J oINS I que
m’s La.ds ﬁi.'ﬁa

conpr enant /i g ,ﬂ, T4, Hid
dans | es R%ms.@ derond amﬁeﬁ.cﬁta igf""f % fﬁ” tﬁ e Lo 0,
adj uvent phajsomg Mihton QURTBR epﬁﬁé:ﬁ&tl fou Idellg tehdriofilet Qr}é&pﬂﬁhon dudit

pol ypept i d@oigabfid nodveatFd’ Sunt dGdd haRingeld opour l a preparation d une
composi ti on pharmaceuti que pour |e tral tement des mal adi es i nfectieuses,
pour | e 200 @b treiwBd ddclal Revbriitation| ©, @bnsPRGUolI ULAIE Pioksasd - Ost NEhbTb5 Cdahke %o groupe
85phu | @emprénafielsesaatiizing | )ns spatilisind BER'Alla edbiiising eCaMsergs Ua \saliisineENovb, 1dune
_ m~t olfe de poéinaseck, umgsbeumthmiowﬁsq:rondepragmé Aigr0; ladrypeireret I-chydctiygghte. am n~s
comme d~rivde de | a sequence des aci des am n6s du pol ypeptide (hG CSF)
fact eur 2% iUne cemmositianpberinecdutiasie dompyenantuine ayantité efficace d'as mplag urcpelypentide camare
d' aci des aipiinbdans it Reyendicpions 1 gtj1Re faceitatyamenayasrin supPPOfS M wp @ditvamicphaiapeyti-
Iéqauelw au [qEeeest agsertsbledle ani n6 parm Ies 1er au 66nme aci des”am nds sur | e
- c8t6 Nt et facutalv cdea n4deceu| o
di tfbre %eghu%sawoaé'uarﬂm ?qn ?‘Fﬁtﬁ geRy i o i "gm .
: hGCSF av 'ﬁ% giouRes DRt" iieded] Bsutue
~si aC|de""5§1‘?ﬁ"ﬂFar f—‘ est renplaci par Ala, Gly ou Pro,
: Iaquekd €r mgagﬂgngggmq@@gn{;ﬁ%a&gt& ;‘turEg dans un mlieu d un m croorgam sne .
m reco -

abritant un plas I nant codant pour |edit polypeptide pour de
cette fagonug ?déﬁn@&e& éda&ﬂiﬁh‘uﬁ’ao pﬂde%?é?\klmé] BhueRde Flddbd arhifsLBRAb bélRed@ns | a
culture, eta gdenbesiads@eitiédHniss 8ip o (NGLOSHT fRbthi Suirklutdntred Edionfds dé Qf@\uioéytes
cul t ure. S %umaine par substitution d'acides aminés, méthode par laquelle on obtient un polypeptide, dans léquel
S 50 au moins un acide aminé parmi les 1er au 63me acides aminés sur le c6t6 N terminal et facultative-
ment fe 178me acide aminé de celui-ci différe de l'acide aminé dans la position correspondante du
polypeptide hG-CSF,

avec la condition que plus d’un acide aminé de hG-CSF soit substitué si I'aclde ammé Thr+1 de hG-
CSF est remplacé par Ala, Gly ou Pro,

laquelie méthode comprend (a) la culture dans un milisu d'un microorgarisme abritant un plasmide
recombinant codant pour ledit polypeptide pour de cefte fagon causer la formation et {'accumulation
dudit polypeptide dans la culture, et (b) la récupération dudit polypeptide & partir de ladite culture. -
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EP0272 703 13111~

I~ 1,1BIIBl1l C L1121 1 ™M | 2. La nethode selon |la

Revendi cation 1, dans laquelle ledit m croorganisne a Nmmumlﬂmt
: 3. La m~t hodeER@RI703 Bhe quel conqugmm
_pr~c~dentes s'appliquant A un plasmde 5 reconbi nant <orpr &naht Un ADN

Escherichia coli.

_pol ypept

Revendi c

“conten
-k edi t

%B'It\m

Ry ryp oph%gru

l edit plasm

pCf TL4Y, RGhdhaB Slon REREGNGSio %“Bﬁu@%&ueﬂé“r ﬁf‘ﬁﬁﬁdi&U'asP&qQDn%smmue
- pol ypept | Geefbit

+d4eme (Ay) 20 -
~Ar g pCeTLméthode selon la Reveyidicafié 3 WA, @dns laquelle ledit plasmide recombinant est choisi dansfg - 25

) Aucune @olps icorhprériadtrpOBTL3E PCITEMO bEITLISa0 PCITAAIGS Canfedant anisdatayi copé pauk/lin 4
" pCf TML7, mo@bditide HBCER étarCimbdifé cphecotit enant un i ns~rat qui code pour -un

—=pCfFBC77, pCf BC93
. pCfBD28AI 7 et pCfB
+hG GSF 6tant nodifi

corrprenant pCfBC42IleCfI1@iBC§5 pCiARC52, pdf BC59, pCf BC76

fo-pFontoh

ant co

R ryptdphkink, @e&@&ﬁ‘ﬁagﬁidhttd'ﬁk
SubShi t Ut dnQile 8106 bn A&l dbGrMBiuPnfophdns. am n substitu6 de

pl asmi di C\eg et, comme ins6rat inclus, un fragrrent d' ADN. codant pour. un
?ﬁ?eseéfef Ip rRevensisation o1, dagse leeyelie; fad

col ans | aquel l e I" ADN pl asmi dl que est un ADN pl asm dl que

rmigroorganising appariRsHa Kespdse | a

ur tr to(soha e, avec |edit mgnt g dans
dsre ﬂ upe guslconque %s a[ dgﬂo% png mide
t i ADN plasm: 2] ig aé mc s, Z;lme ar1t|
bbbt e s i Lo

0| SI ans Ie gr oupe conprenant pCf TL38,

e la
dtRs Iedit AD %ﬁhﬁiiglraﬁb( Q} )

pCf UL38 Ser pCf TL41 -

¥BUSS,

. pol ypept i de hG CSF 6tant nodifi4 comme suit: 30 Plasmide : Posi tion
l_.'d'e | a substitution [G8dlidCT € pddhiblldeliacubStitutian'dd Yaciad aind ¢ Hd de hG CSF) |er
...gThr) 3bne ((L,yeu)$ BEarhifd Sbstitué de ha-c8APTE | COys) pOl ;'VM :
.Se _ S $. peiv —] - Arg
pM 13 Ser tor (Th) Ser fhor TAWR{BY) L :
' |TgorTag Alicune sebstituty on ou gst cholsi dans |e groups

Ct BCOTys p~f BD2B, pCf BD56, pO BDS2, pCiBBL 01,

AAfgdcdnt enant un insldrat B9 code pour un pol ypeptide.

ﬁ&ﬂﬁg’suﬁgﬁ{uﬁdn 40 50 b5 60 eP 0 272 703 Bl

1T 111111 1110
Position de suql?:%t Ia%éjlt i on de e%(a:rg am g aC| anm gt6p de hér 1tu§r
é-&h][ ?3042%119 ratEuu code pour un pol pe;y% mo f‘ émmme '&t@ ) Ser (c Ser
'I_.-pCf BeAS. \lal lie Arg Ser  Cpr
- pCf BC5} Plasmide Cys Position de la subgtitution de I'aclde mngé (acide aminé sulstiué de hG-CSF) Ser
--j--g:g gg’a j\}’rgwr (Thn) ' 1€ 32me (Leu) jq 0  43me (Gly) S¢r .. 178me (Cys)gg:t 10
Tp& - f pegfiMi4 Ser Thr Cys Alg S r " [
e N\ B~ | pCFTMAT7 Ser Arg _ _ -
' 1 pCfTM113 Ser Ser '
pCITAArg4S _ = - Arg -Ser
) Aucune substitution
ou est -choisi dans le groupe comprenant pCfBC42B1, pCfBC45, pCBCS52, pCfBCSO, pCtBC786,
pCIBC77, pCfBCA3, pCIBCYS5, pCiBCA7, pCIBD28, pCiBDSS, pCfBDS2, pCIBB101, pCfBD28BA17 ot
pCfBD28T17 contenant un insérat qui code pour. un polypeptide hG-CSF étant modifié comme suit:
45
o . _so.-
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telle qua ddrivge de la s~ quence des aC| des am n6s du poI ypeptide hG CSF

par - subst | tution du 17bnme aci de am ne
elne '?é‘a%qedﬁé‘m&ﬁﬁﬂﬁ%g ug a?'vneet'de 8'%'6 Nu eeyuep

ﬁ‘é gt‘?{ nglf d :'¥
o ;% g%acwg"oé’ﬁ

deletion®
‘bt hodg co
polypeptlde
la s~rlne e
sur le c8t6
& 1"action

i
S0

réacti on,

él tlon de

Mﬁ‘ﬁ

causer a f Oﬁ ABi braameta\s& &, ORMY BRSPSl

(cystei ne)

%é?ﬁzﬁ

de | a so6ri

r}ﬁmdd”d'ﬁﬂ ic%UrgﬁﬁHrH’e%marl?‘aH E;las

ne et

au 11

en
n

fAéht SABR cbdantPo ﬁ&ﬁepo Be éb pour,
etie bétto MidcohlRaiisdi la GimatioH iof IabeUFuRA daeul paR@BYticS! Band iddciltirs, ot

ubéra-

pe&f BCOS Asn Gu _ Arg

. pCf BC95 lie- Thr - Arg

Lok s P 0 272 703 BR: Sﬁmm T |l|ﬂiﬂl||
i.'pCf BD28- Ala - Thr Tyr: _Arg Ser

‘pCf BD56 a Ser Asn Ser - Ser 5 .
pCf BD82 | Plesmide Al p Pos#forode substitution d8diéiide aminé (acidé\aginé de hG-CSF) Ser”

Ay pCBi101 1’5}i (Thr) e(LétH 43me (Gl "géﬁle (Pro) 7éme§8ys) 6&me (Ala Ser
pOf BD28ALZ A _ me € Pro) | A% _ A:?

pCf BD2gT] PCIBC42B1 A a - TR LysTyr [ Ser Ar geor "~ “Thr po
“"*Aucund PSIRS4®i t uli onVes. Une Met hode d&9prodluctS®on o un Seol ypépti de d~fiv6
du pol ypq mcf'?fézh(} CSFGyar del di® on, |dan®9] oqliel S8h pdpti R compronamt |fes
ler au 4fRCIBCRRr ali sehe, 1er 4% 81re, ABr af 71%%E og | erSéu 11bne 25

aci des arfi ur [a ®#Ftiel N B nirdal *8u pdl y@8bti de h&EESF ¢st manquiant,
et facwl t ent n gl us ge | d~|~ti f des agdes Jami 235, 1¢ 1767e aci de
..am..._n.G'.cy.Etp 5(Cyp+l Iedu ol yoeptilde CSF a Ee rlenpl rpe par de la | =
s~rine (E;Pf; pcofVecC| | a gpndi |othqua | espher  qu - gci dgg am-pes de hgd CSF
ne soient] kog suppri-gbs spul gpent (5i 18 Cy$' 1a.de NG , €st |renpl ac6e
‘par - Ser, |l peiesl € pdt hgge cpnpiggnd [la cAlyt ur @ dags un miggeu, ¢ un |

-mi cr oogqrycmmaz abr | t anha un pl appg de |r ecgygbi nant agpnt gnantggpin Al Gly

pl asm di quesssio1 copma Agserpt hFRcl uy, usgfra mars‘er d' ADN (gaplant pour. | edj t
pol ypept il pessoeean7, | de mett el f agan, dauswey | a|foramgpti dn etad ' ac¢unulati o
dudit , pollynoEpenie HansAika cul t e, 4t I'Byrr~c pkrpag tijon dudit pol ypeptlbe a
partir,d ‘iAfaxinBQu TomT € Ca Tt hode Setron Id. REVEMUTCAtT O 6 pour_ta
p(pductlcm_c cides \-1 35 __amines.

|thFé*"Fd@r i!ﬁ'ét'e'r daqsa el| | e

c%ﬂ

uem

es

mdl ange de kigh dutii@gdlypeptide 8 particdenatitheitrede | a Revendi cation 7, dans .| aquel | e
l.adite protease est choisie dans |e groupe conprenant

‘Subt i
pr ot

| a subtll

|S|neA

I | S | Tae LiBiBihodel salors lalReivdntisatine 6 Gaur lagidaiuction H'an palpeptids ayantunblesimenck d'acides
i Rase Hininsctelivaya 96ivéd de la dnuencs ves acides dmingis do polypeptide HSECSAIpgr- sUbstituion du

| a

trypsi ne et 17éme-ackly pminé yoysiéined parGie 14 sérindetidéidisn sie U racidos aminéd sw 16cite Ndéroimeli ons |

6, 7, ou 8, dereelti-ginlagusiie méthedeccomnrepd lassavrnjesionatunpoiverptide teidue ciénvp du elyrertidaDN
pl asm di quehﬁtcSF @ewastltqﬁ'sq A 7amecicide aming (eysiipmiopar del'lansding sladiat mpjesun egide
LS Ay aa?“@%iﬁ;"”? e ol st o o e 5,0
Revendi cat | un
ADN pl asni d qng it rasar pol g o it % el fa: rgfmcg%ﬂ%g

pol ypept i dep%ﬁr?ﬁlbeéd’? (/%’ alip ?ﬂ 73%" hG CSF par d~l ~tion d' un pepti de
conpr ena Id I al e
A “i;s - %:h%ﬁ e Mm P p el o
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11. La méthode de la Revendication 9 ou 10, mettant en oeuvre un plasmide recombinant dans lequel un
ADN plasmidique contenant un promoteur tryptop_hane est utilisé comme ledit: ADN plasmidique, avec
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15. Une méthode de préparation d'un microorganisme abritant un plasmide recomblnant comme défini
dans la Revendication 5, laquelle méthode comprend la transformation d'un hSte convenable avec un
30 plasmide recombinant comme défini dans la Revendication 5.
16. Une méthode de préparation d'un plasmide recombinant comme défini dans I'une des Revendications
. 345, laquelle méthode comprend l'insertion dans un plasmide convenable d'un fagment d'ADN codant
pour un polypeptide comme défini dans la Revendication 1.

\"6 17. Une méthode de préparation d'un plasmide recombinant comme défini dans I'une des Revendlcatlons
9 2 12, laquelle méthode comprend ['insertion dans un plasmide convenable d'un fragment.d’ADN
codant pour un polypeptide comme défini dans les Revendications 6 ou 7.

“sf}o 18._ Un procédé pour la préparation d'une composition pharmaceutique, en appomnt.une'quantité efficace

‘d"au moins un polypeptide comme ils peuvent 8tre obtenus selon 'une des Revendications 1 & 12,
facultativement en combinaison avec un support ou un adjuvant pharmaceutiquement acceptables.
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