;e3en0)n""#\ % % 6(TO)w WD 011 04329 . PCTI KROO/ 00733 MODI FI ED HUVAN :
GRANULOCYTE- COLONY STI MULATI NG FACT SS FOR PRODUCI NG SAME Field
of the Invention 5 The present m M‘ ates to a nodified human
gr anul ocyt e coI 0 y stinmulati ng a gene encodl sai d
pepti de, a¥ corrprl si ng sai d gwaw0* g m cr oorgani sm tHIASFOIPMEY i t h
sai d vector and a process for producing the nodified hG CSF using said
m croorgani sm 10 Background of the Invention The term colony stinulating

factor (CSEFMODIFEEDHUMAN GRANULOCY TE-COLANYSTIMUEATINGt i ng

oran bt <o sk ACTIIFAR ARESRAH PHOPHCEIE BIOIECL, ™) 1 ot

macr ophages, fibroblasts and endothelial cells. GWCSF stinulates stem
cells of or#ileeiEnentiBa OPhage to induce the differentiation thereof
and prol iferation of granulocyte or nmacrophage col onies. M CSF and G CSF
primarily induce the formation of the col onies of 20 macrophage and
granul ocyt e, respdetpressny invention velatestCamMpdified daimanegrdinilbeytercolomyi on of

bone ”a”OWsﬂu%Ufaﬂﬁgth@toﬂHQ CSWRAGRAe EH@odﬁﬁg‘Ezﬁd 9@pt‘i’de 'Z%k'fo? cgfn? gcyt e and,
accordi ngly, It's c |mca @I@grttran e IB ﬁ b(gg, &In wel |
est abl i shed S2ifBRRA s ot bR 3 §?t§‘f |aﬂ aopr%%f 177

ami no 25 acpdxlucmeh&mdeﬁnddtﬁ-&ﬁFmW%m pmidragngagismmi. gher

neut r ophpl - enhanci ng activity(Mrishita, K et al., J. Biol. Chem, 262,
15208- 15213&9 7” !Tt’lﬁhaii: no !aci d sequence of hG CSF consisting of 174
ani no aci ds 52 YEMUOR . there have been many studies for the
mass production of hG CSF by nmani pul ating a gene encodl ng said hG CSF. 30
For instance, Chugpi fRar nesens Ieﬁinma@e fab@r ( J@SF)) iDasnslu§ivt 0d the

amno acid se nc CSE €. enc ean Pat ent
Publ i cat: on gf\?g@ao ﬁ/@%‘fﬂqﬁﬁ @;0931‘3?"&%3% r@ﬁ@?@g%t o g? epr epari ng
pr ot ei ndShavplegy lstnakiting dagton(M,CHY) ancbelaeulpey:tgmimmstlmulzprnchests((zer ean

Pﬁt ent :\lots c@?g 7\8h1cﬁ%¥@§roandec53ﬁﬁ“2aens I rlﬂaérbpﬁag[éE em%arlalst@ '&nﬂ'%hh?’tﬁehal
CcOos ate u nn n _ce oyl ng a
ge%omg 08& mg Efnglaﬁ s&g o‘iey%ﬁﬂﬂ%“" o&g@ed{crgmrﬂ@% “c“l"ge
gl ycosyl at edlmdlﬁfqemmn theygot oando pesidenatipe v ik RpOUBEY®3 OCIRadiephaga

O gl ycosi dl ColoHal BNAISE, andWS-CSH prirfiarkpaiduce fiad formiatos UOke coltaias ofs not

necessa t et C 232,

61( 1986%s g ‘H’Z‘a & qnd ?a%s"c?% cﬁ%’lﬁgﬁﬁ hap MrYé’ 9%&Pct?§d°% the

gl ycosyl at edi r@auommh@p IR IRREP@ytescad |@hae@a|tﬁe@wﬁpen§mp@rnateri al's
and facili tlgﬁﬁnul& ghd, heé(ﬁﬂmgcy i8¢l €linidalpiRetaticd i fedtingCletisthia Hak y

f easi bl e. N%? ta]%nhelrg have been atterrpts to produce non-gl ycosyl at ed
hGCSF by enmp oy| %1 oorgani sm . e. E. coli. In these studies,

hG CSFs™ havi ng 17&“@@@@%@@(?%& g nral&qlwoammpf)h%@r rld€jamino at t ached
at the M¥ser geidys theengsf aniso-adid aivagdetydiaving ei\TGehﬂﬂd)ﬂhlliéd}ﬁﬂclﬁ don

I d
erp! oye: nggtggrygfé%&kﬁft o 9gnhom. glae aright b@ﬂ IR0 e &ﬂge
r econbi nant 2HEPCEEd sequenRe ﬁf%@é?%%c‘?'ﬁtsﬁlég@( I‘:‘ﬂ‘f' éma@éﬁ ér%o‘PHb‘P Figati on No.

25|6_ 843). dFtlr aliethereThate béer hﬁnyrahkdlcsnfdﬂet}gle mauljltomg:nbﬁ[)&g_r@-qspodgceﬂ inE
coli are de e inclusion bodies, and the
%’aﬁlﬁ@ﬂ ﬂgrb %JH% e?t%dlﬁ% Sald h?@# y

must be con rough_a refoldi ng process, at a
iscloged

si gni fi 88nt | oss Ber ipstance, hHga}lf?hﬁnF%‘ﬁ%‘dﬂs gguLt(bf apam hes discloged thesi dues
present in ahlifb tayide sdifueids-op WG-CSFpaideai gené Qa’nffbd‘lg dagie{Koen ranahs, while

BL‘?I :]Srrf”hg' ?@Pﬁ{fﬁﬁmﬁ%&g dﬂ“&&% %rfq §?§3ﬁggﬁ§@?éé10§@d mteB}%Fy r%%': ﬁéé’?ufg
sol ve the prPé‘P)tP’é‘ﬁB aé’é’%é"lcag§ H o ’cVPFYthbé aprgeeme@qqmbuz@lqm PEOCPH{EPIGAN pr ot ei n
within a m @atdat Nos.c47178, 53023cansd F58D). Uis tHispephradon wedsod, ghydesdated a net hod

pased 0Bse! hCRCRRtis REARENN oﬁlaﬁﬁﬁﬁffag%ngsai&a RyBG 2%nbMk BN P! & cel

menbr ane i nt tra-cel

enpl oyi ng a® SPMPEISINE FPO &n%%qtﬁd%&“ﬁ? [-GoF. etheeglyeeﬁyllqﬁeci he-formof a
fusion protein wherein a signal peptide is added to 25 the N-term nus of
the protein. Wien the fusion protein passes through the cell nenbrane, the
signal peptide is renoved by an enzyne and the desired protein is secreted
in a mture form The secretory production netmwmmmmmmmmm t ageous in that
t he produced am no acid sequence is usually id he wil d-type.
However, the yield of a secretory production nethodgsise often 30 quite | ow
due to unsatisfactory efficiencies in both the nenbrane transport and the
subsequent purification process. This is in line with the well-known fact
that the yield of a mammalian protein produced in a secretory node in
prokaryotes |s very Iomr Hltherto no nlcroblal nethod has been reported

Y Y o . - - o 1. 7N 7~~~ N
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The present inventors have previously reported the use of a new WO

01/ 04329 3 PCT/ KROO/ 00733 secretory signal peptide prepared by nodifying
the signal peptide of E. coli thernoresistant enterotoxin Il (Korean Fatent
Lai d- open pudDbi/@azsi on No. 200019788) in the producti on of PCIKRIBHE0733
Specifically, an expression vector conpry sing a hG CSF gene attached to the
3'-end of the nodified signal peptide 5 of E. coli thernoresistant
enterotoxin Il was prepared, and biologically active, mature hG CSF was

expressed by cesrphwarnm glyc@saaﬂc sﬁé anctadn, 'R, g kndve tmmaﬁswgaﬂcnﬁﬁn@r
1

novever oSt pheldey5 it SR Sl GPRCABRUTUILEL, 1 LISy CXLapliasyiyr o her

than in the [518
devel op an ef6l{k48m f@lr@é%rlbtsofr‘@ohf@ﬂm“ffb aﬁﬁ@mpéwm @fnglewoay@t@F in a

m clr oor gani sm@u@FF@mﬂoﬁm nfhrhfaliacdlkdiequiest dxpehshie ma/tvrt ﬁh; dlri;ltiﬁélﬁﬁ@d‘t. ed by
rep aC|ng e cysteine
resi due, Wﬁﬁ?@iﬁ%&%ﬁ %lsggﬁéc%%g%l%ﬁ9§§4 ghéret ai ns the biol ogi cal
activity of the wi yhde, thaxe havatbeen attempistto guoduse comn-glucasylpterbhG-

net hi oni ge I €SY$ caiplbyifg M hiidorpatsisthheps . cbh. ca thge ehidid) ﬁ(BLCSF%

expr essed an ecr ro ory
signal pepti g‘él F}r?g‘?opzsdgm@?ré%&rWH‘% E]&E@e%[gl §§8%9t}_éc?%§3§§l § '
an obj ect of tem@nw theeged armbqqmeén?/updo pheodTgeinitighoni coder epmpheired in t

granul ocylige- shicredrgdrisig. f aclher (d8dit(ona) Wattibniaan réeded, f hewenér vy causeduced

usi ng & 1 C1 QSRR bl {SpARAL NONA 651 Her &srwo%%twegmnef °2s

provide a gene e€Nnco

It is a furt rdminisjesed %GfetQ(ﬁé‘T%eé% 8atent BWW?P%NOO rTgﬁﬂ)de Arther msxﬂe gani s
transforned viftthe sRitidoniaeicontairihg h&-@SBS prdduted thrcazbaertepoéneﬂhﬁ the esent

| nvention to QUL gﬁoﬁ'}bfg gglﬁgx%nfb%ﬁlegra%%%ﬁ%)p&ugtdﬂ}%o%rtwfocﬁ z{c?lvgg ttached

nmet hi oni ne resi due
accor danclé withrpugha wéglding pypcaspeat iy egrificantdowsref ypld. ¢ ﬂ@ s iregand, ofwaed a

nodi fi ed hG (&frthe faveaC zﬁrrd:sldﬁéslp”reidnaﬁn atild-8ps thGUOSFopartibipatesin foriihg 3r d and

17th amno a e |d 35
WO 01/ 04329 Zfigrﬁﬁe b sCrl ﬁgg% hﬂgﬁe \El)\(}lﬁﬁ@ﬂﬁ% ﬁ%o%#g{g@gh%ge above
and ot her obijaﬁde‘F@QPUP&@edﬁ Qﬁ’é‘&ﬂ"&“é’%ﬁo pigetheivaridwi | | becone
apparent fromthe fRQbémw igordies a $qive the problehs assuctaned withtthk produbtida

conj unct 'ﬁ{‘ "M:ﬂf&r@fgn %{em&gmgmmam B9 HrR\ RBBres ‘HQWBF@E@BS&%VE' y

show. Fi acl d seqguences
gr anul ocyt e- sdevelopat Wﬁjh‘?ch@@%ﬁd b P sseretion Oinﬁl HIgelcPietein @§TQ§E|é§‘( SEQ ID
10 NOS: 1 andmiyobifli @ll membiahe ifto decsktitaccel lofar domain; uct i ng vect or pT- CSF;

0 oSt e, PLOCCRY il SRASHENER ehRI0AfY iohll fidie Sg;’dﬁﬂe% peftein t e

procedure for, cons I ng’vec rocedure for
construct i ng $&xpwssed i thepform. of obusy on];gotp}ngwhgem 3 Slgngl Rselae dF‘S‘? to

construct2sng theN-ermirilsoFthel piotehil. SEWhehitle fuian ﬁrb’ﬁ:nppme’sdlhr(mghahe cell
g-gg%g ucting yethPnePd@Lighd pEitite i8 remdVia By AF&EYIe I the ABSHY5bleRp vect or

is secreted in a mature form. The secretory production method is

advantageous in that the produced amino acid sequence is usually identical to

the wild-type. However, the yield of a secretory production method is often

30 quite low due to unsatisfactory efficiencies in both the membrane transport and

the subsequent purification process. This is in line with the well-known fact

that the yield of a mammalian protein produced in a secretory mode in

prokaryotes is very low: Hitherto, no microbial method has been reported for

the efficient expression and secretion of soluble hG-CSF having no added

35 methionine residue at its N-terminus.
The present inventors have previously reported the use of a new




Fig. 9 : the procedure for constructing vector pBA D2MBVG Figs. 10a and
10b : the results of western blot analyses which verily the 20 expression
of hG CSF and nodified hG CSFs fromreconbi nant cel'l |ines and the

nol ecul ar waiop43$ expressed proteins, respectively; andpEi/groold?3s t he
cellular activities of hG CSF and nodi fiJﬁd hG CSF produced from reconbi nant
cell lines. 25 Detailed Description of the Invention The nodified hG CSFs
of present invention are derived by replacing one or nore of the am no

acids of wil dsel: pEpded BY madiBiml 4y yighdﬂepépti&ab of2BdeoBrd and
ob i ned by T maeﬂétgﬁ%%ntgﬁimf%%@?ﬁ%ﬁa& Bt QA 3G Hoode Py %

whi ch is unch 8)1 int theepraduptignH of HEcGSH.c Spesifinadly, on Wﬁlﬁ@@r%demdl fied
hG CSFs have fOhGCCSF gemgitictedio the 3teid @Ethb(ﬁﬁﬁ?ﬁe@mgﬂ eptidd : (a)

he 1 17t h
Eim'enoszicrle f?ﬁ '?Oh)&]t ﬁ'g&fs én{ pﬁte}oﬁ%’%ﬁ Waﬁ?gpe%a%gll qﬁa %?§§él m n%&g’ rd |ts
val; WO 01/rgat32te h&;-68¥/ Rm@ﬁm@é byl emmeying . agplh dransfoamed with the he 3rd
ami no aci d i sexgadssivfidvectir. 1Abveaer, Mostof ¢hé expfessed HO-CSFhacchriulatédrino aci d

is X, wherei Qhécﬁfﬁpﬁ@r&%hgpt% 19%8 Blds not charged at neutral pH., 5

preferably S erabl Ser. Four of the flve Cys
resi dues of hG CSFTbemsempwentpﬁ heremmlga‘dqrgdrrfrrﬂafé tpsieyelopwam ¢flicient 17t h

Cys residue reomtds rﬁéth@@d&dtherprb&&tmtdﬂ}ﬂl? CSFRainea niioMRY, %glsnv\fﬁﬁdﬂ havd ar ge

amount of hG e resi due
gets invol ved&ﬁﬁdltﬁﬁt a(l% é%g | su n]%)reé%eﬁeﬂj ?cfrolac Stq;ﬁ% o the
accurul ation mlnag?@!%fﬁé}ddﬁe%ﬁpﬁ@a@libel ﬁthtcr}’ét%l}ﬁt wpiduenef wi

i nventive nodfth @thed @nfiid abidy retgina thesbiblogicat héetivityhsft the ham—@ps aid thbe 17th

PosiLion i fgsnalinahl-eoR U meaNncaohRe SIAARUNEL X REATHBS Y o

secret ory net rans roorgani sm The
modi fi ed WG 83p 8¢ @ﬁﬁ@warl@semrewﬁ@erm @ﬁcrﬁfﬁgi Be enemgwsra Yoge an

conprising a appedmidte skeraayutgmbpemitiecdieemploged.t he nodi fi ed hG CSF am no
aci d sequence according to the genetic code. It is known that several

di fferent codgns encodl Eg E SEeCI fic amno acid may exist due to the codon
20 degeneracy§ ar present invention includes in its scope
all nucl eoti de sequences deduced fromthe nodified hG CSF am no acid

sequence. yfr ef er ableoldifDf I B JHfecrr BRNBrSEAURRERIAY YiERagTe O

nor e preferred odq ne t e Inserted to
a conventlonallnoa'é 0 Up@nzgrﬂml%}’ﬁe é‘r‘fngl/@fi?%s C&HM&?&% "ﬁ?lbhc% €in
turn, be intreffiuipatly pridnced sding altiercbrganisne. g., an E. coli. The expr ession
vector may further IPﬁ'HﬁBHE?oBJeEi mEpP e ﬂﬁl@enti%‘ﬁ% Gv%é‘% géfie %haradg

peptides includ resistant entero oxl n sl gna

pept i de( SEQ I ¥ ptgig)an Vﬁﬁ@fF?’BH“?‘H%F%SE%‘? stant E. coli enterotoxin Il
si gnal pepii de( SEQIt OsN@ forther abjeet aof atht apessentsiigvaitioBO tpeptavitie( SEQ | D

NO 24), Ge”%idrbor%éﬂ%'ﬁdﬁ@%@@@vﬁ'ﬁ@aid@c‘é@r 42) or nodified peptide .
t hereof, but these not g E ti des which be used in
the present inventi bﬁ a %Mﬁt a8 pIf %F&V&PPH@ 1? REOVEIE? BRSPS vect or
of present i nfoerproducingy HeCEiEy whiich isasm-attached awthienipe gesidee tetmiml ogous

protein in a t’éhﬁﬁﬁ@'hgiﬂg sidmiesdorganigsl @l 1y, lac, Tac, and arabinose
pronmoter s 35 preferr 5 en t| e het er ol o%gu’%ﬁprot ein is expressed fromeE.
S

coli. Exetplary expPRe¥Sruiinge¥ith ¥e apec t PSR ninveRtiqs cthgges WO
01/ 04329 6 qurnbmad/aomamepmssrsm,arqamsshsmmeapﬁ@esm; thp 1€ 0dSG

pTO17SG, PTO13EGnd TR Ao RERS 180G IRBARANGYSF REAPASCHANToMBARRIEYL7SG

acid.

35



The expression vectors of the present invention may be introduced into

m croorganism e.g., E coli BL21(DE3)(Novagen), E. coli XL-1 bl ue(Novagen)
5 according to a conventional 'transfornati on net hod(Sanbrook et al., the
supra) to WOrHO#MB2Yr ansformants E. coli BL21 (DE3)/pTl 4SSPCTHRBEMME7TN310), E.
coli BL21(DE3)/pT14SS1S17SEG HM 10311),4E. coli BL21(DE3)/pTA SGE HV 10409),
E. coli BL21(DE3)/pTOLS17SG HM 10410), E. coli BL21(DE3)/pT017SG HM 10411),
E. coli BL21(DE3)/pTO17TG HM 10413), 10 E. coli BL21(DE3) 1pTO17AG HM
10414), E. cBriefBésttipfion off i Deawihgo4! 5), E. coli BL21( DE3)/ pBAD2MBVG HM
10510), E. coli BL21(DE3)/pBADI 7SG HM 10511) and E. coli BL21
(DE3) / pBAD2MBV 17SG(HM 10512). Anong the_ transfornmed m croorgani sm
preferred are trar@feoﬁh?ﬁﬁt%dE’tthcﬂhJECI%alBlﬁePﬂ(rEEBﬂW@m invegtion SE HV

éggi(lD)ES) E. be&omeBhpdareit3frbmT (St (il dddéription lof %%B?vennon take% iZILIO) whi ch
i
wer e depoés:ot g%lgﬁ%%MK%?gﬁé(ﬁpg e ée&;[me%g*n(gl% aMc}g Sgawp/lg’ﬁs%mv Xddr ess;

Depart ment ofhow; o Engi neeri ng, College of Eng., Yonsei University, 20
Sodaenun- gu, Seoul 120-749, Republic of Korea) on March 24, 1999 under

?gggiit ?\r)er;nb?:]sac or dgl(r%(]:@l%\llﬁéﬂh Lnao%ﬁipﬁsﬁﬂﬁ%ﬁggsdgp%tﬁw% aBn t he
| nt er nat i onaBraRBlosysstimsHatie faﬁ@rD@BWFQd of 174 emirn Q%IFW sepiduss(SBR IPur pose
of Patent0 PryOSidrand 235 The nodi fied hG CSF protein of the present

invention may be gf dzu:ﬁg p?% cellie Eﬁd b&%ﬁ@?%{?a&&f gt m croorgani smto

express the gene en odlng and secrete the
modi fi ed hG CSF, pr&tdi WetPBOCGéPF Pagmsﬁaﬁ@&méﬂﬁ 186¢ nodified hG CSF
protein fromthe aagupi ﬂmlproc'EH&retfbﬁﬂﬁ'fsﬁﬁbﬁfgvd’&(ﬁ'rpIQﬂSSﬂlSGm may be cul tured

in accordance 30 vrrg]hs AHE YRS B EL OSSR A8 GA o e SUPT )

The m crggrganl sm.¢ é] cen ct the
m cr oor ghhi sm secrldgi thFrPéO‘WQH'ieffPéﬁm}\?@l@SFg Wféﬂd“ﬂ%ﬂ&%sf or ned
m croor gani sm nay Hig. 71It the ppécedurcfoncstist@cting GectsrpTEI@nal et hod( Ausubel ,

F. M et al., Currﬁgt P{hgtp%&hﬁﬁelfar%@&gg&%croor T ( 1989)) to obtain a

periplasmc solutig For M may be disrupted in
a hypotoni ¢ sol ut 138, th@proqgﬂgltqﬁor@@smgtgpquﬁor ARPMBVMOishock. Recovery

of the nodified hCFl@SHOaIanﬂ h6b petid rebulssnofovestdth Bl analyde2@hiéh Rerlyhe 0/ 00733

sol utionyg na¥xﬂ}gss?&pgﬁﬁé%fb nﬁgﬁ’i’e%nitl('ﬁ%@s f?&#lr}ggénﬁi\ﬂgr'it c%h ifile msl%hd the

supra), e.g on e romato rap I'on col
chr omat ograpHV‘B?leF‘ﬁﬂ'hW gb‘l’ %Eﬁ{iﬁ?ﬁtlm b% addanpl e, hG CSF may be
purified by sequerfigalllly: clwdahmlaﬂgc@mSerMah@SC%EQindrrﬁloﬂlftdalr ageCspr aph and
Phenyl Sephag&slgcg@%mﬁ%}ﬁﬂ%&gﬁqﬂgy The nodified hG CSF protein

ing to

produced accor e present invention is not nethionylated at the
N-term nus and has biological activity which is equal to, or higher than,
t hat of @61 dDetaited DeSSFiptiohafdherlaventionmay be used as is in various

applications 10 The foll owi ng Exanples are intended to further illustrate

A Gehe Encodi ng. nAESmOUS GG T s el Bresstt JNaRGon e-dFHees Dy Elabion by
carryi ng out oRCRrusiong) afsthenami{@oCseids eurfphxaldet(ymmGsGﬂIEEEQUSA) NOthg), pri ners

used are tho r cDNA gene
encodi ng HHt &g&ﬁ%?&%@?& Qﬂd lﬁd% i a!}}ﬁn%i%ﬁ}%e‘?&;’f Pgﬁ }g\%\g@%{sou cids ect ed '?o
PCR usi ngVt (HF|Pﬁf‘efF’§°%Ffeé Ct?p?&egi Fé,f 17’ﬁhémpﬂq #rad obhGERF | D NO. 3
was desi gned with 7 emimbeacid videli is esdhatgeti avmesirhlegB. - SpdoificSeRamplep ot r eam

of "SEQ'ID | ;;f?ég@%%@?%%ﬁ%g?‘ﬁﬂe? e red Sl FERGne P

downst ream f fi nati on codon thereof. The anplified hG CSF gene
was cl eaved w th NdptheastarBaotdcidis SBfy obtain a gene encodi ng nature hG CSF.

The hG gene NIgd t vect or

pETI 4b(ﬁ§5agen, “%Eﬂbsﬁf%@g}oﬁéc\lléﬁ%e tg?f%ﬂt? ﬁl% S% Ws t he above
procedure for con H{?to%ﬂﬁgmva%?‘a thggr 1 1S‘@Jnstructl on of a
vector containing the gene encoding E. coli enter ot oxin Il signal peptide
and a nodified hGCSF (Step 1) Coning E. coli enterotoxin Il signal

pepti de gene 35 To prepare E. coli enterotoxin Il signal peptide gene, the
pair of conplenentary oligonucleotides having SEQ ID NOS: 5 and 6 were
designed WD 01/04329 8 PCT/ KROO/ 00733




based on the nucl eoti de sequence of E. coli enterotoxin Il signal peptide,
and synt hesi zed usi ng DNA synt hesi zer (Mbdel 380B, Applied Biosystem USA). °
The above ol i gonucl eotides were designed to provide BspH restriction
site(conpl eWRR/EP sites to an Ncol restriction sites) upBEWKBMVHIBmM the 5
initiation codon of E. coli enterotoxin 4l and an Mul restriction site
introduced by a silent change at the other end. Both oligonucl eotides were
annealed at 95 C to obtain blunt-ended DNA fragnents having a nucl eoti de
sequence encodi ng Kd) thelIndearhmoctcok isnMet, the gndhbmyrepsdidda§ &l ndjéree)7th10 The
STIl gene wasaﬂu%%;(ﬁg)@to the Smal site of vector pUC 9(Biolabs, USA) to
obtain vector puUC i gg‘ Pre ration of a gene encoding STII/hG CSF
15 To prepare a ge QFI& %16‘“%?% CSF, vector pT-CSF obtained in

Pr epar ati on Exanpl evlmrmasXsubpmcmmdotmdD&?uqbli&gmtt hehapgednet sewtfal B, | D NOS:
7 and 8. The to substitute Ser codon
for the flf{]stﬁ%%eg%%yg%r %&E%ﬁ’?ﬁ@ﬁ%@ﬁgg SEQID NGO 8, to provide a
BanHl restriction site(5 -GGATCC-3') downstream fromthe 20 term nation
codon t hereof. The Fanploff thed fORIACYs agsidness ofieh@-CSE pagticipate hinviferimingd

BanHl, and t h&gu1Fae Hoh8¢ whild ﬂ% Mtﬁ' Cﬁafﬂdu%%hiaﬁﬁ ﬁboﬂ&@ P hPhdtataned i n
Step 1 to obt al n vect or Lv@ﬁl (&g\é gb&r ﬁgc dSG t husg .obt ai ned
contained a g&#é e 8"& I""Tgel?@ eL85rG %erg‘ﬁsle HErESE ). 25
Vect or pUD 19®II$ e Wath Gyeavsduwgtcts Bephiedaimd irBzmirbleculap slisl fidea bohtd\

of vect or DETH I e e e N i ot s
t he above pr 0%3585}?%“1‘ oﬁog"ﬁﬁgrt ?ﬂEFchvﬁE)tlYFeHlogf e&rﬁ@%&“@%&é‘é ﬂ‘@)‘;“:/Bx‘gdl tion
of E. coli enothentimn Kys|atStiend7Dapgation is digeent such Isiﬁbllenh@&Fcayebe Vect or

pT14S1SG obt 1y peb&ited &rétbBCHethol QisfAghan! ridiély Rf f SEQ
I D NOS: 9 aéf!ﬁ&@ﬁvh p'? &anerﬁﬁ?SSEQ ﬁg NOo 95% ?ﬁgngI gned dt“gﬁgf’g‘e. de an

E. coli e er%‘f%??rﬁa?‘ﬁ hi ne- ano_sequence(desi gnated STI| SD sequence)
and an Xbal restri diieonodified, h Ft octhe presept imestion gnaythd ergeled dy733

primer of SEQydre dhpridin h%ﬁl@tid@%eﬁu&@@'ﬂedﬁ@&i Foi 't}fknnﬁidlfi%ddMSF eam
fromthetermnatlon codon 0§% ﬁh%gl' of ce%tat5t ifm { arrenE(STII
SDSTI | - hCSF)  “BHPY ﬁﬁq‘%?“‘é?r??c ng Q) Uy eﬁ‘é- E g&nd A8 vera

SD- STI | - hG- CS#iffereng reodensnencodingay specifie rarrmalacminmaz eBistridue tantle tcoden

inserted a4 th%eﬁa@b aﬁﬁd ﬁxeﬁtﬁnentm pY&@ﬁ@ﬁmféEffbﬁhﬁHﬁH@sgﬁﬂ nsU%betﬂl obtain
vect or pT14SSl

bove,. structlng
e o PSS Rgldeeaity kBN 6 AR IYRIALPRE S SOTRLLRLI N
vect or pT14SSEstrablyothe modified hGrfs$H gmﬁequ@megmlu@@ ane qsangre pxefensdio. 10
(Step 4) ConsgsdénkbPE. &;i.a vector containi ng a gene encodi ng STII/hG CSF

fusion protein Thefirst f _th
pT14SSlpSSG 15 obt Qﬁ‘ﬁe%f"ectﬁg%be% re‘ga@ag“o% ég%d;yo ﬁ"h‘fF‘mg 5’6‘8&‘@%{ gavmth a
si t e- di r e¥ edobtainagfe pxIES{apeiten Which m@y, wl turn, ey intredieed, intp asmtabsk%) ),
\1\2; Cﬂa\\lx\?ﬁ cgnﬂmt];e g, in ECRoRf Tmemagsﬁmdetbhnﬁyls%aﬁer Bdrimﬁigieg ;Sl%ggnhg NO:
ori er ( SE% P ”ﬁ?@de ‘i{%%‘sﬁéﬂ%é @%H;ﬁ%@ﬁ&ﬁs%ﬁ?gp 1@{&%& istan ”t [ﬁ@
fragment was e@emmledl amafgmtxd%&EQ;rlDeN@y ),Ch modified ﬁ’@ﬂ@@!eﬁlﬁ@non to
:enov? unconvesli edtepdtaginl Hssigial p‘e@hde(XEQéIINNQ( Nﬂ)’,aﬂﬁb@ta Ida%h%dﬁa% al

ranst or e e
recoveregger\(l)mﬁ%ﬁhéeﬁﬁ(g‘? Igbcgf'oﬁggkg\é , ’tﬁ% or W "Fl d was
pl asmi d pTI 4SBetidsithercel bhihseaidanotdinis tee ﬁﬁmlmgptrdns whiclpmaéaeofsed e first
am no aci d of tHeGrésehf vehtida. NFheplorhoter Bsmnpaemanglhéécpte%srba vebtorr8f Thr Asn

ﬁlcz. Xxfr /&I;’é ¥H{§S%V§%§ g&%}@ﬁe@n éé Eane%esi f)he%ologous protein

TGT- TTA- CGG- ARGACHISTP@RAGSE. Gagt. Clpedally,( BEQ Ta0 Rod 13biposec pramoter is
BL21( DE3) 85t r ptefigrestewhddShE heresolbgaur preteitis expredsed GoH0E. ¢wll 4SSG to obtain a

transformant desi g'ﬁ%&%lﬁy (é%ﬂessjiim 10886k of the present invention includes




35 WO 01/04329 10 PCT/ KROO/ 00733 (Step 5) Construction of a vector
containing a gene encoding nodified STIl /hG CSF Vector pTI4SSG obtained in
Step 4 was subjected to PCR using the 5 conplenmentary prinmers of SEQ ID
NOS: 15 anwoDd&pd3hi ch were designed to substitute Thr cosowkRosodrse 4t h
codon of STIl in accordance with the prgcedure of Step 4 to obtain a

nodi fied plasmd . E. coli XL-1 blue(Novagen, USA) was transforned with the
nodi fied plasm d. The base sequence of the DNA recovered fromtransforned

col onies 10 pqals;sgeggr p’lmqasglsawgg@ CISG Ry it ained a
h 4). Met

Dye- Lye The ATQUIAGH pﬁﬁm%ﬁﬁp%%b@%p%e%é’m bR 1o

5' - GG TGT- TTT- ATG h\expragsionCreosars-aftie preEeTimyent@in(r8R0bD iNtduEed 1o

3' - CC- ACA- A%rcT&QgJ HmTJ EGIolTﬁﬁéz@@ mo%nﬁé oR5.R B\lﬁedh@vagé}ﬁ pl asm d

th bt d at .th
s o Do looE Ka b SRR R e SRSk A 1 5F iyt
vect or pTl 4SSG- dbfain2@arsfpamne) EConé t BLZ1(03i3)/pl léSSb‘éGﬁiMcd)m kﬂ)mEngoIi gene

gﬂgogl:{‘gd”?gﬂi @b]ﬁ_ﬂ Tl?ﬁﬁ%ﬁ(ﬁﬂl\quﬁﬁll?%@@cﬂﬂ BQQP{ l\lga:md
19, whi oh we Frod 0 E@?W@ﬁ%ﬁﬁﬁﬁﬁ %cod(?ﬂhof STI |
in accordancBLQ\l(DE MQJW(S@KHMé%fI)SEepOMBMlﬁbE%)r’pTQIMHMekD%Bhsm' d. E
coli XL-fp blye&d}mm%ﬂ B0 MESG Mnﬁfm;rqd c‘Mzt}i’JLIlf(DEI'?/%TUIQ@J‘ mm d. The

32tsgrrsneﬂg§ncg%gf ?obtcg ne%%gﬂg fé@'ﬁ}*y Q@QTZM coﬁf’ i ned a

gene havi ng ﬁﬁI@E$lp&@bTSGW22nd ab®¥d)aci d ¢ndsTI | (SEQ | D Neplil7). ASN

AlaGln BLZI(@E&E?QMM@W@SG(HM SEl@S'l NG Ara)n%f the transformed
5' - CA- AAT- GCC

3' - GT- TTA- CCEERF EEE My T G?Jé-f (SE%“P%ONET §) W 01/ 69%29 11
PCT/ KROO1D0' BBZl(([EEfDTﬂﬁSSJbﬁHSEfHHMn of a @&ty contaifing a medlified
STIl SD and BLgﬁqmasa Isngs GoEM | @04 19)) | £/ h&a1CIBL21(Y5ES) mﬁs@fcﬁ@MTMQ

SE0 1 D Nas. S el %IS%@@%%M@%@@@@ f@l@ﬁﬁw 8 o0t ai n
vect or pTl40@©Sl4@w1h¥\nr¢ﬂgl Onlturg an@clcéoMI@eomequmﬂé@Cb@(A@nss; he STI|
SD sequence( éitd o&‘hpoamlEnihe@mgcoC@ne @TIEn(grmdﬂohsad UnlVdrsi§ of SEQ

vector piloteierdey, SeR8] 300 RoRleYEKBI By arcde RIS, iy ™

pT140SSG 4T2@¢9€sso0robumbmsaKCCM-slﬂbﬁ%ﬂﬁC%éDbihtIéGCM 1052 anMKmmz.
10153, respectively, in accordance with the terms of the Budapest Treaty on the
International Recognition of the Deposit of Microorganism for the Purpose of
Patent Procedure.

25 The modified hG-CSF protein of the present invention may be
produced by culturing the transformant microorganism to express the gene
encoding the modified hG-CSF protein and secrete the modified hG-CSF,
protein to periplasm; and recovering the modified hG-CSF protein from the
periplasm. The transformant microorganism may be cultured in accordance

30 with a conventional method(Sambrook et al., the supra). The microorganism
culture may be centrifuged or filtered to collect the microorganism secreting the
modified hG-CSF protein. The transformed microorganism may be disrupted
according to a conventional method(Ausubel, F. M. et al., Current Protocols in
Molecular Biology, (1989)) to obtain a periplasmic solution. For example, the

35 microorganism may be disrupted in a hypotonic solution, e.g., distilled water,
by an osmotic shock. Recovery of the modified hG-CSF in the periplasmic




15 Exanpl e 3: Construction of a vector containing a gene encoding nodified
hGCSF To prepare a nodified hG CSF gene, S 1 oligoner(SEQ ID NO 22) having
E. coli-preferred colons and Ser in place of the 17th am no acid of hG 20
CSF and ASWO ol/G43g8ner (SEQ | D NO. 23) were synt hesi zed usipray/KR(6/00733

synt hesi zer (Mbdel 380B, Applied Biosystem USA). 0.5 !i2(50 pnole)
quantities of the oligonucleotides were reacted at 95 C for 15 mn. and
kept until 35 C for 3 hours. The mi xture was precipitated in ethanol and
subj ect ed t os@@liortmest befoadactes (F5DS- dACE)tidnal ethdd(8ambrookobesl.,vtheended

doubl e stran o) o] S G ghta n 3 of
Exanple 2 vvag'( g?%aé g ri?f‘] &Eﬁaﬁ?aé]ea WT%W gnggf"q‘&h ?‘#118

adhesi ve- endefomatagraRiyney lmm@nwp vbr@mﬁompfms@q examplorhG Q@Etor pT
14FS 1S 17SE@yh cd apinéfied benesequaniillng dmﬁdﬁﬁﬁgha@meﬂlaamml | 3¢1t1u$hﬁrred
colons att r st an th am no
aci ds of %G &Emafbg%ﬁ{{ﬂd%%ﬁpgeﬁ&%gcﬂ meérlg§ a}f‘ﬂgbove procedure for
constructing vect orhepTaody l proteino prodyced qeppringyde theapeeseitned wit h
vector pT l4mvenflorSisl A6E@etidonytridratathe rMnaﬁﬁnumﬁxﬁd Hes ibislagieal ictivitgl i HV

10311, which - i ﬁu{,g B te

M croorganl SMEQQ tB’l\fg( W%ﬁfﬁ%gg@%?% g(t:lg}sglggn ?}“Bgnx%iéorre RE:E:W10154
wo oi/o0a3z9 EQ“F'@WSKRUOYWBCQP P% 4: Construction of vector containing
a gene engodi ng E.TlgofdlloWing Bxagipids frepihtesided sl futiehr fillastriéStkaShrefentect or

cont ai ni ng arﬁ%ﬂﬁof@zﬁﬂ%ﬂﬂn;{ gdl Sgg@é er and OmwpA signal 5 peptide(SEQ ID

NG 24) as ene enc ng nodi fi ed hG CSF was prepared as foll ows:
Met - Lys- Lys- Thr- Al a- IIe Al a-11e-Ala-Val -Al a-Leu- Al a-d y-Phe- Al aThr - Val - Al a-
A n- Al a- ( SERxhipNQ: PRépardtibn of H GeGeBntaghl-0SH - CGA- - (SEQ | D NO  25)

- - CAA- CGC- GTT- CGA- AGA- CCT-- (SEQ ID NO 26) Hindlll restriction site Vector
pTCSFobtalnedlnExa le 1 was ,subjected to PCR u a 15 pri (SEQ I D
NO 27) désigned td ¢ 95, SR EMESH Bs tnﬁ@aieibyccaawgoguth&e%sp and
anot her pri masiaBREahMCOSF2@mplite( R& D \siystema bV SAQo Rhe ipaiwiars asddoare those

site(5' - GAATY gevmR of term nati on codon thereof to obtain
a DNA fragmen"t% g(t)%](tial ni E&@%K%@]ggg nodi fi %E‘hg% S&P& D%L‘,:
fragment was cl eavFE‘EiPWPPW #ic AIge%ﬁ"lHn maiise| DYECHR, EtGat the
Hndl 11/ EcoRICSFQBtdlzchs USA\)@Mscsan[eEﬂedgo PTR(usirey the primdB\pf SEQADX HOS: $ect or
pTO1l SG t oo I i p and
"0di 1 ed -G ﬁ"“" Jm gﬁg&?ﬁgﬁ 99 %.“%?t"‘gs@i‘@‘“% 8“%&?"5‘1@ for
constructing’ )o ps t@ﬁ?‘l TP lfsétaz%}@ﬂeac §o

t ransf or ned wnddm tvbnamre BG-GSK) Bn&he primért ofi SEQIIDMs‘f mopmwdmkeBmglﬂt ed E.
col i HM 10409ecrl RiFR B(PGERTECLY FROWARAmTr ot ORrhiRBLGh Do) Hord,

encodi ng E. e and no |f| Gy |rst codon
of the nodi fi ed hg&ﬁ"@%doﬁégf%dﬁ?'&? B‘i’@)f gﬁ’i’@? @&: Wgéﬁ'ﬁﬁlll d%4 was
repl aced 25y Thtain a ganeencddingamamtdhGiESE. diThede @Sk geag svassns(tBdpithet h, C.

et al., Str atm%}ﬁ_secaﬁﬁme)ctor%ﬂ(% %919, HER) 3 duken Rleadp _pTOL SG ,
obtained in wth a sense ‘primer( I'D NO' 30) designed to
substitute T codon for t he 1st codon of hG CSF and a 35 conpl enentary
anti sense pri mer ( SEQ. 2 Bho¥s th@hbpve Frocedire fociconsthicting MostaypTCIBSA) was
transfornmed with the nodified

30 Example 2: Construction of a vector containing the gene encoding E. coli
enterotoxin II signal peptide and a modified hG-CSF

(Step 1) Cloning E. coli enterotoxin Il signal peptide gene

35 To prepare E. coli enterotoxin II signal peptide gene, the pair of
complementary oligonucleotides having SEQ ID NOS: 5 and 6 were designed



WO 01/ 04329 13 PCT/ KROO/ 00733 plasm d. The base sequence of the DNA
recover'ed fromtransforned col oni es was determ ned, and thus obtai ned
plasm d pTOG Whl ch contained a gene having Thr in pI ace of the first am no
aci d of hGWRN4E o1 BL2I (DE3) (Stratagene, USA) was trBEEKBIVAIT3W t h
vector 5 pTOG to obtain a transfonmant @esignated E. coli HM 10401. Exanple
6: Production of nodified hG CSFs (a) Production of [Serl, Serl7] hG CSF 10
Vector pTO SG obtained in Exanple 4 was subjected to PCR using a sense

pri mer (SEQ | baxd othe msdeafidedsequensandth.taweciserotexindh signal pémidesamd codon

of hG CSF an%ﬂh&ﬁf@?ﬂ\%’i@"‘bﬂ&’s esmftlmdyl BH@B( AFSNddBRYstdr) USR accor dance
with the procedure

S d. 15
E, coli XL-1 bl ue{Kﬁ ﬁg‘t%r%pm{%ﬂ)m]ﬁ&té@r%qgfiﬁlﬁﬂﬁ&%f?rﬁv’t‘ﬁggwg't[ eiteg E'i‘%}masm d.

The base sequ@ie(cemplemdtarpiiitase t\asr ANtol resatrictiom sfiteshapsredmniros whas
det er mi neq angitihtiors cORnA e Loleshtatbfsid U M0k ﬁld{7x%§irié'ﬂbﬁ Qu@@:ﬁ%&h@é‘cﬁ a gene

havi ng Ser | st .and 17th am no aci ds of E. coli

BL21( DE3)(St assléﬂtegnaﬁé‘?x?“é&?“’ﬁ% formed with vector 20 pTOl S 17SG to
obtain a transfor nBath dbmrgwlmédeﬁwetmannqamdwﬂ_ﬁ) Cwii ohtaimdlutdpodéd ed with

Kor ean Cul turmxeﬂa%%x}gﬁé hmlﬁg@ﬁmtm th & et SRR IET
accessi on nunber 7] hG CSF 25 Vect or

{'5211112 b) Production of [Ser
pTOG obt ai ned" 5@@? BRE: ' subj ected to PCR using a sense priner(SEQ
| D NO 329 desi gnedhe STéTu@@m wan ms&ted atatioSniadsite ted veTton pEiiG(BmiatsG- CSF

and a conpl em)afomb@ﬁﬁlvggaﬁﬁ)gqggpr(SEQ ID NO 33) in accordance wth the
procedure of Step 4 of Exanple 2 to obtain a nodified plasmd. 30 E. coli

XL-1 bl ue(Novagen, USA) was transforned with the nodified plasm d. The base
sequence of {StepINRrepscasicnrafe genewneadime SEHMGHCSH oni es was det er i ned, and
t hus obtai ned was plasm d pT017SG whi ch contained a gene having Ser in

pl ace of ,tthe 17th am BL2 t.a USA)
was transformed w ?ﬂ @%’cﬁ%?d@ggﬁg{lﬁg TE”‘EB@%F V&9 &5&3%:3?@%{‘ %gg] ghat ed
E. coli HM 1®reparatign Example Heypasssubiested th P& wsing ahe tprimeersaft $5Q dD

M %°°r%%“2%®§%d‘”‘§§% of%f{fégsgmﬁﬂﬁ:amfe E‘g&@gﬁﬁ ot
nunber rodyction o ect or
pTOG obt ai ned°ff" £95 an o B] (E r [%ver (SEQ
| D NO 34) desovidedat Bamiblstrestrieéon hsite(H(esGATELC-3 hedawndireand dirorof theG- CSF
and a comp eremtiastiordéddofi tireoPr i mer (SEQ I D NO 35) in accordance wth the
procedure of Step §i§§to gbfain a i EE i XL-1
bl ue( Novagen mUSArEZA ¢%ET$£M£;?CP%“W?{8;E§¥%&%§%§@ edgb e ;Fﬁg base
sequences of th¢rel e tseanert o onbleinedas Step dr toi ned,
alnd thufs ?Et aage?ﬁ Werfor PPIES M9 ST. 01V36@MU@19SDSG%G§%%1§]?§?O&?Y]E&‘91 Th[J SIA)n
pl ace o e a rat agene,

was transforrggaeﬁn?%l%aﬁ?ﬂﬁ%%og ain EG%%%E? Tiant desi gnhat ed E,
coli HM 1%9413. 15 (\’Gytopm&ﬂj@wSﬁ wes Fleavedy yith BapdH ans BamHi towbsainai ned i n
tExf'atrrplbet 5t W/?S)Nﬂbfr : HPFR Thé DNA feghmeat iab RekSER dh@N@U]%%ﬁiHIdSSI gned
0 substitute npl enent ary
anti sense prlst:‘ %%B}tﬁ%ﬁ‘l%@&%&%ig@k&%bﬁ&v% ?Wafﬁléﬂéﬁgcedure of Step
4 of Exanple 2 to &g 3idepictnibaiaboeaiproredine Epr censtawsting xector bpTH4NSGgen,

USA) was transformed with the nodified plasm d. The base sequence of DNA

recover € ' %Etetpr P%%&égi? gf E! 0409 n?é‘o%?n ﬂ%th?ﬁenbgl%gmoasecdluén% %o g?hgﬁ@_ed was

| asm d 01 arne
P P SF gene

Vector pT14S1SG obtained in Step 2 was subjected to PCR using the

primers of SEQ ID NOS: 9 and 10. The primer of SEQ ID NO: 9 was

35 designed to providle an E. coli enterotoxin II  Shine-Dalgano
sequence(designated STII SD sequence) and an Xbal restriction site, and the



25 gene having Ala in place of the 17th amno acid of hGCSF. E. coli BL21
(DE3) (Stratagene, USA) was transfornmed with vector pTOl7AG to obtain & '
transformant designated E. coli HM10414. (e) Production of [Glyl7] hG CSF
30 Vector N@B/@BPai ned in Exanple 5 was subjected to PCRAT&RNG0I3Zense
primer (SEQ I D NO 38) designed to substigtute Gy codon for the 17th codon
of hG CSF and a conplenentary antisense priner(SEQ ID NO 39) in accordance
with the procedure of Step 4 of Exanple 2 to obtain a nodified plasmd. 35
E. coli XL- 1pb1mm(<)IRISE@EhNOJS@) tonprevide arBdmid headtrivtion sith downstréanefropd asmni d.

004326 15 e o o N B A S o
pTO17GG whi cﬁqﬂ)ﬁsg}%@i‘ tanng Sﬂﬁ&ﬁ Wi“ﬁ%ﬁ&&“& the 17th am no acids
of hG CSF. E. col |TBtﬁIIDESD($EH-éJﬁa§§Befrag18ﬁ)t weas  Cleavesif ovithe Xhal t andvect or
pTO17GG tg %@gﬁa &aa%éﬁr "TREkrted ©Sdt INAE KRl ERQhHI H%&%l%f 5véétar

Product | on 0 &4}@ Veth?‘ﬂ% éﬁg@of%@% 4:);] E)eflngn:d to substl tute

subj ected to
Asp codon for the E@Hdmspdhystbé albt@e(ﬁ@eduda hrcmmmmhng\vwgrpTMSSdSé}e

primer (SEQ I D NO ﬁ’l)coh”Bi;Ql Fﬁ?d?&%nlé“ U’SA)h‘é‘anrﬁ’é‘ W{Eg%gotwtﬁt@

41‘
Exanpl e 2 t f d No USA
Bl 2 4o L o M A A el ST e D "

recoveredOf romtransforned col onies was determ ned, and thus obtai ned was

plasm d pTOliﬁPg Wmhstﬁmbﬁl 818l \3cthP BRAMINAY BheASR ol SRAMEICSFNE 17th

am no acids E. coli BL21(DE3) (Stratagene, USA) was transforned
with vector R lPo obtain a transformant designated E. coli HM 10416.
Exanple 7: Construction of a vector containing a gene encoding E. coli Gene

20 111 si gnal pept Tﬁ@ ﬁ@moa&dbf t}ﬁ%&ﬁﬁé@ﬁc}(@sxr @eﬂébfﬂﬁgmmbpus@lsset or
cont ai ni ene gﬁ ar abi nose gl ﬁ[gg h‘ {;FD | gnal
pepti de Wﬁ 5"6 e b d‘f‘n%ncgf%%c%‘ Br Bifedisse
coli Gene || Imetamslsﬁ’@pwm( € 8D Strategion, Jad(1896)), adhich g/@meomhmtmﬁ ng
modi fied hG @R%flﬂieeﬂﬁﬁrﬁﬁl @ﬁh fa%ﬂléé"izﬁ}mer(SEQ ID NO 12) having a modified
Met - Lys- Lys- Leu | e- Firo %& i’.% § 1§?r- Ijl s- Ser -
(SEQ I D NO: S%@E“@Af AERRue? A‘P’cﬁ Se(lg ]
- ATA- TCG- GTA- gmeTN@Ac)Tc- (SEQ ID NO: 44) Ncol rest riction site 35
Plasm d pgAD gl |1 AGé ramﬁlrmquNAJ%ﬂéﬁﬂmg tedirefedd SN r&ME@ NN FhRDI Nose
pronot er and e |1l PSR ewas Ie& Fg V\éth Ncol, and WO
01/ 04329 16 (?FE}E)‘%%? Bio PSR eunconverte }Sa mi
E. coli XL-1 blue(Novagen, USA) was transformed with the modified
plasmid. The base sequence of the DNA recovered from transformed colonies
was determined, and thus obtained was plasmid pT14SSG which contained a
25  gene having Thr in place of the first amino acid of hG-CSF(SEQ ID NO: 11).

-5 -4 -3 -2 -1 +1 +2 +3 +4 15
Thr Asn Ala Tyr Ala Thr Pro Leu Gly Pro (SEQIDNO: 11)
- ACA-AAT-GCC-TAC-GCG-ACA-CCC-CTG-GGC-CCT  (SEQ ID NO: 12)
30 - TGT-TTA-CGG-ATG-CGC-TGT-GGG-GAC-CCG-GGA (SEQ ID NO: 13)

E. coli BL21(DE3)(Stratagene, USA) was transformed with vector
pT14SSG to obtain a transformant designated E. coli HM 10301.

35



single stranded DNAs were renoved with Kl enow DNA pol ynerase to obtain a
bl unt - ended doubl e stranded DNA, which was then cleaved with Bglll to
obtain a vector fragment having both blunt end and a cohesive end. Vector
pT- CSF obt MMUA4RA Exanpl e 1 was subjected to PCR using £OI/KRIHGY33

primer (SEQ I D NO 46) having a nucl eoti ¢g@ sequence coding for the 2nd to
the 9th amno acids of hG CSF(SEQ ID NO 45) and a conpl enentary anti sense
prinmer(SEQ ID NO 47) in accordance with the procedure of Step 4 of Exanple
2 to obtain Step GitConsttectidiNGf hreegtendontiningi sigene kfiedditg gedifiah8TH BanHl
restriction gid.egpn the carboxy term nus. The fragment then was 10 cl eaved
with BanH to obt al n hG CSF gene fragnent having both a blunt end and a
cohesive end. Pro Leu Gy Pro Al a Ser Ser Leu (SEQ ID NO 45) 5'

- C- CCC- CTG GCC- CCTvdatit- pII4SRCCobihihed in( HEW 4 BrablGuijerteito3PCR using the

-G GGG GAE éi;@tﬁt, g??c' }ﬁﬁie%;@g gﬁ@oﬁ) NEEQ15 Enhlckll thglbgve;’&d

f ragrrent as abov g%ct or pBADG
whi ch cont a| 15‘ 9 fﬂ& @‘ CE@)‘P‘] O@ﬁﬁ o F“I’C"é&j}?&mg\e ¢ PEReed e

hG CSF( SEQ | &f 8iep Mﬁbbtaimaﬁncgilﬁﬂi plasmrd bes the above procedure for

constructing vect Of 2@@%2’@&3& Iﬁ?&gﬁjaewltfg%@ m‘éﬂg’
transforrred ,@1 ag&g trans é_mant d?ﬁ Ig col i
HV 10501 . asmﬂ d fi‘iﬂ-?eéPq‘{e%? 2 % eoveepd Bemyirans safenies

gl ITA(In¥t r oge detebifedyasi thiue abihedi W4 MesthidawhlicBgbhtairted aogenailavingf r agment
having two cqfies Meefidfie 4¥Pahib Bl FFTINEEY Neia:n4kxampl e 1 vas subj ected
to PCR using a sense prinmer(SEQ ID NGO 50 ving a ucI eoti de sequence

coding for the 1 st 30 to the 9th am no acids of [Met2, Val 3] hG CSF(SEQ I D
NO. 49) and a conpl enent Mes/ Lanst LyerThe pld dén(BEQLED NO (SEQ)DINO:dddor dance

:‘Mr;grrtegte p(r)gge GTi 4Ib‘jlgﬁgle@ef- -G o A (gl 19:&?9& car boxy
term nus,g @ﬁéﬁ gg@iﬁvﬁ%o&ﬁéﬁgg I(§#§?Qtﬁomlﬁ a hG CSF
gene 35 fragrrent havi ng two cohesi ve ends. WO 01/ 04329 17 PCT/ KROO/ 00733
Thr_Met Va 1 G 1 yrfg g %a% id thusUbtatfid wad cleRbéd Lv'Rh MluI nd then

3 ATG GO0, BT | S A %ée%w&% 3 o

restriction sbtag TotortpF-18SEGgéTe fragnent was inserted into the vector
obt ai nedygbove to obtain vector pBAD2ZM2VG contai ned a gene coding E. coli

CGene |11l sig p and tand Val .in place of t 2n d am no
aci ds of hGlB&GBIéSIé@SI“BCW ) VeCL I CILAININg| 3 geng ﬁncqgﬂl%gwghﬁqggsi ove
procedure forh@dI8K ructing vector pBAD2MBVG. E. coli BL21(DE3)(Stratagene,
USA) was transformed wth vector pBAD2MBVG to obtain a transfor mant

designated E. coli 15 wa osited. wt ean ture
Center of M croor gif M%%@ﬁé%éd%ﬁbﬁ?é?%@ie Q@ésﬂﬂlﬂgﬁedg‘éﬁﬁﬁ\‘%ﬁlﬁ nber of
KCCM 1012§. (conplmuzhtary ipsimers of S83Q TP NOGSCHR and Meothieh pBrDdesipiedi toed i n
(a) was subj eabgRute OGRHCRo8SH Tor ah@qaﬁs wdbﬁ%f( SEQ LD abkdrddde dohi gRed to
substitute Ser_caqdon H%H\é)‘ %é gg 0 GCSF and a conpl enentary

anti sense pri PRSGE YES ?ml flé? vvlth the procedure of Step 4
of Exanple 2 to obfaceli XIrbdildd(Navagens biSd) was wansforxiediwish they Modifipdn, USA)
was {ransfor gt gThé‘Baéé‘%égllﬁééﬁé o?ﬁxe%ﬂigegeve-f&?ﬁgﬂis@arfsfd]ﬁﬁﬂ%lo%esg he DNA
bl aom d HBAD WEFSHRERT R GRS B U HEh Vi A ST TS5 4L22 G Wi 171
ami no aci d ofcoh@iregr g@e hm’lmg Girp i pJE@f) pﬁtheaﬂa@eampousi&iwﬂ&"ﬁlltﬂmnwor med

with vector D 7SG to obtain a transformant designated E. coli HM 10511.
30

ASN Ala GIn Ala Thr Pro Leu Gly (SEQID NO: 17)
35 5'-CA-AAT-GCC-CAA-GCG-ACA-CCC-CTG-GGC-3' (SEQ ID NO: 18)
3'-GT-TTA-CGG-GIT-CGC-TGT-GGG-GAC-CCG-5' (SEQ ID NO: 19)



(d) Production of [Met2, Val 3, Serl7] hG CSF Vector pBAD2MBVG obtained in
(b) was subjected to PCR using a sense prinmer(SEQ ID NO 32) designed’'to
substitute Ser codon for the 17th 35 codon of hG CSF and a conpl enentary
anti sense PYOWMIBEQ I D NO 33) in accordance with the pPGTaRPBOTdF Step 4
of Exanple 2 to obtain a nodified WO @31 04329 1g PCT/ KROO/ 00733 pl asm d.
E. coli XL-1 blue(Novagen, USA) was transfornmed with the nodified plasm d.
The base sequence of the DNA recovered fromtransforned col oni es was
determ ned, and thus obtained was plasm d pBAD2M3V17SG which 5 contained a
gene havi ng ?[“faéoﬁm of '3, \Fgc?&ecoﬂtalﬁllﬂ azﬂﬁdlffé'ddS'PﬂdS onll efj‘glerfbo aci ds

of hG CSF, ive t r at agene, ansf or ned
with vector ﬁ mwﬁg"é I@&(Ié{%ﬁ transfornant desi gnat ed E coli HM
10512. 10 Exanple 8: Pr oductl on of hG CSF Transformants prepared in

Exanples 2 to 7 weygyg -wifgggmg\éa%%’{e @%Qsﬁtﬁx&ts@'fbepcﬁlél{f

bact o- yeast extract an I N esencg of an
expressi on i MeRIEUPRl FW@*‘W 8’?““@ é laﬂfaég 1n RCEQ argl?s‘@ﬁ’ééheof | PTG

nore than 15 pheoedere béicBtepf 4t tve obtdin uvestornpd 14@88G-4TUQQd having, G0 sixpm f or
20 mn. 10 pry %8&8;%@& bﬂ&:&% enctﬁé ST §D%ea§c9 FAGH) Al SndtsitmPended

ina 1/10 volu "“‘A ﬁéog 811@\1% 10 nMTrlsCI buf f er

sol uti on contCafeh Ebnm on was allowed to stand
at room tlénper at ur Bigi o6 3€presents ahel albtsn 30oaente i fougednsactingOeatqm f or 10
mn. to collg,d @@@@Qﬁrz@brcells The cells were resuspended in DW at 4 C

per i plasm ¢ Sol ut| Gnéolr AL DESve pavsTom e B Sersr sl RIS Saraeehouns

assayed i n aobtinateasfairhimtHesigtated Ehoal{ M 003QR. et al., J. Imunol., 116,
1554( 1976)) using an anti body agai nst hG CSF(Al and, USA) 25 whi ch was

cal cul at as.the.a nt of .hG oduced er 1 ~ of ,cultur results
S hondS: & Bl B hy i On o8 356 Bhg CHIBiiNE s seng pekag i madied L

Tr ansf or mant BE&8tpl eExpr essi on Vect orhG CSF Level in peri lasn(ng/2 )HM

| 03012( Step 4) pTl 4SSGE5HV 103022( St ep 7) pT140SSG 4T22QR77HM 103102( St ep

3)pT 14SS 1 SGO2H 103113 T14S 12HM 104015T Q4994 Bo 1
SGlOSHM 104106 BJP@"I iﬁéﬁ%f € 0% %ﬁ%ﬁmﬁ 22
104136( c) pTO ha(v%)gpe THNprefetred BodPSTOL7IeEIn ig?éemfmm 158 (a0)ipT 0¢idGENRGEHEOHM
104166(f] TOHS%P%EHMSW% 1(1@3(9?%41% 1@5)1(%\7&@)@%@8%&/%%WDNA

105117( cBAD17S&R37.HV ) V17 Exanpl e Purification of
hG CSF 5 TrardF ?ﬁgﬁ&[oggl%ég} |’ “in Exanp Ie 6(b) was

cul tured in LB nmed0dm:8(38 pmele} quantitées tl@enhgqrma@@adqfsweee oBGtedpah f or 20
gin to tharV%gL @efdrsmdmﬂ RAAI kdpa Sdﬂtﬂ :asnla;tf&mmrpremermxﬁﬁ@mshe cells
Yy repea|ng e roceaur 1 ONn was
adjusted to ]gatch)l ﬁax}gi ag‘{ab J%cﬁe% t%l‘ﬁ%ee eﬁ% rfﬁﬁ%@ﬁ%

Sweden) &3l umbtqmeceh@ﬁwﬂ dndad dauble srandéds) oligamer. hen, the col um was washed
with 25 mM NaCl. h@h&p ﬁsﬁﬁ& ?hmm@ﬁbﬁﬁﬁuﬁﬁ%t%&lfﬁﬂﬂhﬂg 2 Rad Bgaedl UM

cont ai ni g h&/&E °§£ 4 B geTlen N IR0 Sl

NaCl
esiygrended o OlgOMer 01 | ons
wer e subj ect eabtaip wmwﬂ%&&lbﬁ%@ PhX@%ﬁl'cPEl‘FS'fclS”Sﬁ@de‘Pf)talé@ql @ngene

chr onat ogr aphincbdin@ HROSH ksing’ E. b&H-préfedied codbng dtuhié bpnimd ted@ifrus and
30 Serin place of the 1st and 17th amino acids of hG-CSF, respectively.
Fig. 6 illustrates the above procedure for constructing vector
pT1408S1S17SEG.
E. coli BL21(DE3) was transformed with vector pT14SS1S17SEG to
obtain a transformant designated E. coli HM 10311, which was deposited with
35 Korean Culture Center of Microorganisms(KCCM) on March 24, 1999 under
accession number KCCM-10154.



WO 011 04329 20 PCT/ KROO/ 00733 Further, the above procedure was repeated
using each of the transformants E. coli HM 10311, HM 10409, HM 10411, HM
10413, HM 10414, HM 10415, HM 10510 and HM 10512 prepared in Exanples 3, 4,
6(b), 6(c) YBPEP?6(e), 7(b) and 7(d), respectively. 5 EXAKROOPH purified
hG CSF fraction was subjected to sodi uml@odecyl sul fate pol yacryl am de gel

el ect rophoresi s(SDS-PAGE) to determne the purity and approxi nate
concentration of the hG CSF, and then subjected to ELISA to determ ne the
exact hG CSFEzamplentr gensructian of epler icontatnng asgsngtengedingeh. -qodi- OBPAKi r i n
angen) was UsimaBseptide and rdldifiedhGIQSF | Oa reproduces the SDS- PAGE resul t,
wherei n | ane shows Met G CSF, | ane 2, the periplasmc solution of the
transformant E. coli HM 10411, and lane 3, the purified [Serl7] hG CSF. As
can be seen from FAgveci@teontaigingd sens encodisigghac pronjoter and Qﬂ@l‘{:ngnﬂls t he
sane as that peptidé(SEQ MPNDRHSks arl dhg geae ieptading ensdified IGRCSFE whe

t ransf or mant 'a?e%la{sm\%g‘ul contains a 15 high level of [Serl7] hG CSF.
Furt her, thePREPPET i nal ani no acid sequences of hG CSFs were determ ned and
t he nucl eoti de sequences coding for the 1 st to 32nd am no aci ds produced

E':/: 284&23 }_'r desloys-has+EorHM é‘ilgéiﬁld'MI _égﬂrg%gall'lglzﬂgﬂéﬂ:AMW1ﬁ%3r%gﬂ\4 ég4| 24
, 540 140512 shown in : , ., 62, 64,

66, 68 and %9?% g@ﬁf@% gg_gThe result shows that ‘?ﬁ@ﬁgm%& hG CSF

pr oduced 18ccor ared Ge0THABEEKAT Cofivent i on is not (BERQIBYP22®d at

N-term nus. A riCAARCACHEIToEEA+AJA-6CTBi 0- Rad Lab" UgpQuBsNpepéed with a

buffer solution for bl gt . licine, 25mM Tris HA (pH 8), 20%
nmet hanol ) 25 and the pﬁ{l) gﬂggess@cggrgﬁtgd on the gel were western blotted

onto a nitrocellulose filter(Bio-Rad Lab., USA. ) for 3 hours. The filter
was kept in 1 % CaVettor pO+CSF lobtainednid Bemnplasheds istijected itoCRMukig RBS

cont ai ni 0..059 . J; r ¢ ties

ant i bodyE1 g&&ng&s@r@rﬁzSZB%g?4£mdé i tg\(l)@gft?g{r? %él}| %td gg%\/’\f ?’% fﬁég)é@goﬁ eact ed
at room t enp&¥EESFeandomother puymer(SHQ P NO: 28hdeinspvide g BooRd gestiiglionyashed 3
times \évi th asRESTGRATTICGN dowristed €rom KieaeiRination b&u&mheigggﬁmi@ih&hd .
per oxi dase- ¢ t 1. - 00 : | : iluted wit
PBS was adde tﬁgtfaéxgengﬁgﬂénté\éng%%e %teg%%%ﬁﬁ@&?%@%'% or 2 hour . The
filter was washed whePPastragment wapsleoved yith dlindihaed EgoRipped ther Lab. |
USA) sol @0i oringsied ad dikel HihdITFE€oR10sedfion & eleofor pFty. OTS (Baemidnp USA® resul ts
L0 The Sboye HeSLE0R SRS Bl S b Lo rkioe, WO L |
represents a op(t)sl trve Bont rg wzlt e &é@% Ig% %fﬂ&%#@& %@h %51%9810/ 00733
and |ane 2, puptide el padiied hGHESEEEQ IR N@2Pe seen from Fig. 10b, the

mol ecu: ?rl wei ght oFid. sesthfbltsIﬂﬁwepmafretﬂaﬁ&omfruwﬁdgdvdcw@ms@F. E?arrpl e
10: Cel lular Activigty i fi . e - 60( ATCC
CCL- 240 derived frgm%oﬁe,BE“grll@n% rov@%e?’leh pr y&%@%ﬁﬁé&%ﬁ ‘é%p%lrti ent/a
white 36-25§ear1ﬂ33@Wym\%a@fﬂmﬁ%@slgﬂaﬁﬁ@ cpB AMIP4PR: cont ai ni ng 10%
fetal bovine serumand adjusted to 2.2 X 105 cells/m-, foll owed by addi ng

t heret o DVBQO(l l b : . 1.0 tration
of 1. 25% v/ v)%ﬁ}—?%i%%?‘fgﬂ@&“ﬁé%@wﬁﬁ%ﬁﬁa@m BB |

pl at e( Cor ni ngit RIS g amosh 1@% plate) in an anount of 2 X 104
cells/well and incubated at 37C under 5% C02 for 48 hours. Each of the

nodi fi ed 1lal7] h C. hr 17
hG CSF was dil ut.ed. in 40 nedj a concentratioh of 500 ng/m~ and
JpAlal7] %@5@“{:@ %?]th@l%o;}fﬁed heeek¥! %Jia@ Jﬁgﬁ&mdsg 61[;55 ]
then seri al | yotigingd & Example s vas replac By T einpgseprdeno Witgsiie-dingeied

resul ti ng solmbiagenesistPapsiaettt, Co etnll,| Stratdgids) 9,-3(1006))eby cantliciing PORI e at 37
C for 48 hour i1V [ j ?@q .

hG CSF(Jei | gﬁ%@%?ﬁ?&?%&tﬁg& I“g\%(f"ﬁg cel : C21 ?ér?égpﬁglree S€ ﬁymall‘g)

det er mi ned ustHgdesignsanier sybstitufe Lhx; qodpn dfordhe st spden- OERGASE and a
Pronega) 3fasechngpietnbetaryeasiserad pointar(SHQ HadO:t3t)at 670 nm As can be seen
fromFig. 11 the gelhylar 130k NdvbE, UsA EadBehibaikd R TR I e

sanme as, or higher than the“positi've control, ype F.




VWil e the enbodi nents of the subject invention have been descri bed and
illustrated, it is obvious that various changes and nodifications can‘be
made therein without departing fromthe spirit of the present invention

whi ch 30 sh¥8PHM3¥ |inited only by the scope of the apperRfSHKRIQHPTIS. WD
01104329 PCT/1 KROO/ 00733 22 BUDAPEST TREAATY ON THE | NTERNATI ONAL

RECOGNI TI ON OF THE DEPCSI T OF MLCROORGANI S?” ~1S FOR THE PURPOSES OF PATENT
PROCEDURE | NTERNATI ONAL FORM r To. Hanm Pharm Co. ( Ltd ' #893-5 Haieo-ri
Pal t an- nyun REGEIAT The Prie eqstncepi ¢ DNAGredorereddom trakiformesseaddnipuir suant

to Rule 7.1 Ryast BéteHipBEIhnd thus! Mﬁﬂ&&ﬁh% PEBESWIARY contd el Xné«]?EA
identified at, the NTI FI CATI ON OF

ot. |
M CROORGANI srhaam&ﬁff 'EQPCSHfhEr@FQﬂﬂ@%%Fe#*@ eAccessi on nunber g| ven by
t heDEPOSI TOR : | NTEENATDIORAR 1 (PER)Ch ratapene, USA) was transformed with vector

AUTHORI TY:sFl i éQ@PbBtla%Xﬂsf%ﬂaésxgrﬁgmdﬂ KMDEEGR PTION AND/ OR
PROPOSED Ti LXONOM C DESI GNATI ONThe m croorgani smidentified under | above

was acconpani ed by:D a scientific descriptionD a proposed taxonom c
desi gnat i on( NExaknplé 6hPmductén oftmeedifieppGrCSHs e) 1 1 1. RECEI PT AND
ACCEPTANCEThi s I nternati onal Deposi tary Authouity accepts the mcroorgani sm

identified unde ove ipved by it on March. 24. 1999 (date
of the origi RQ b @éﬂ%&‘?“c?‘) LSV\Q gFﬁ\#@EﬁA L DEPOSLTARY AUTHORI TYNane :

Kor ean CuUldt ure CentveetoopTOLSCoohtanai smiSample 4 meas(subjeofedperRE using shavi ng

tF hedpgwerto rs@Meiﬁﬂi%r(SEQ II?tmf)naiz) @Eﬁ@d@g@oﬂb%ﬁﬂmﬁ{ kedesdon forQﬁé’QWiﬂgﬁnt of
00 ng|neer| (] o1, O _au Ze | Cl & ng
Yonsei Unl ver© 8 tf&%hr# ad]d agm@g% HP 5¢ Baﬁémﬁgaég April .
6. 1999 "2n) mcmdam willy the @rocedure ef St&pf‘luf xamplg 2Vibeotsairud moshﬁfzd (d)

applies, sucfplmlg is the date on which the status of int fief sitars
aut hority.

was acqui I 03| ut si de Tr eaty
after thelsacqw Si t oﬁo%ﬁvgﬁeblg?(ﬁoﬁ'g ks qsﬁ‘é{%g’?’i‘% dé&ﬁh?ﬁ ({}eis edjt hority
i s converted plasmida dbpbase sequense of ke Bdaesovergd &qnytransformedagodories t he
gat e otn whi Ch?/z%]sf&tfﬁrﬁﬂéd)&ﬁﬁmrﬁ %Mﬂ&d;ﬁﬁ%lh’ﬁ%ﬁfl 703 1% 7sm@nmﬁtg§$a$1§gﬁw -
epositary au oul ol 1
Ry N Erun Eor b Sendni g S Tt sl A il it AREERF S0)) & Fom T
PURPCSES OF PATEWEPR@?EBME(QE@(MQMSPF)O‘NSrﬂwfommdnwl@h&wwr Co.
H\I dTL é8giz§g G 1I7TS PR aﬁﬂnrwmsfdmﬂﬂ&esl@iﬁtddw%gq&WmMﬁORE&thés RECEI PT

a.

| NTERRATT o e it Shesh i REhH A MitBodhSmb e oM diyWiprch 24 %age |
| DENTI FI CATI A998mmiteiraorpssrRocrair E0EMntQkSilcat i on ref erence gi ven by
t heAccessi on nunber given by t heDEPOSI TOR : | NTERNATI ONAL DEPOS1TARY

AUTHORI TY: HI\D/Iéé %%ﬂf ['Sepllﬁil% cspd ENTI FI C DESCRI PTI ON AND/ OR PROPOSED

TA~-ONObl | C oorganl smidentified under | _above was
acconmpani®d by: O a Véetor QG obtringd it Example Hrvmsoudiectes i BfFRc using a
desi gnat i on( Mehée phiner(SEQ I3 NOh82 e deigiddciabdubititite SEEEIdoR TfoANRE 17th

ACCEPTANCEThi i sm
'dent1f1ed urBoRp ?rfﬁfbs%”@dﬁ PEQ@ELE%%M‘%“%W Pl R *FZ%”‘S%@? (date
of the ori gi rAgFordapesswith the \progedurerna emiermv oRtARGRITPE

Kor ean Cul turpiasﬁaﬂt er of M t xoor gani smsS| gnat ure (s) of person (s) havi ng

Food Engl 1er nomtnsthl SLABIEHAR 0 USRPOE Rt oy mORRAIAE™ ©
Uni versi tyl plasmid. The base sequence of the DNA recovered from transformed colonies
was determined, and thus obtained was plasmid pTO17SG which contained a
gene having Ser in place of the 17th amino acid of hG-CSF.,
E. coli BL21(DE3)(Stratagene, USA) was transformed with vector
35 pTOI17SG to obtain a transformant designated E. coli HM 10411, which was

deposited with Korean Culture Center of Microorganisms(KCCM) on March 24,




~ ~~lJ t''lIF~. ~Sodaenun-gu, Seoul 120-?d9a ; D to April. 6. 19996 , m UJ~i
“Koreat-.-i o~~"~. y:.r:ll 1/ Jlryl 1 Wiere Rule 6. 4 (d) applies, such
date is the date on which the status of inte a io"nal de ositara/ authorlty
was acqui r 8@ %H2re a deposit nmade outside the Budapest PET&R0Y0GI er t he
acquisition of the status of i nternati @gal depositary authority is
converted into a deposit under the Budapest Treaty, such date is the date
on which the m croorganismwas received by Ue international depositary
authouity. 1999 wdepagcessipemmbRe0K 09 M 0242.BUDAPEST TRE/ 1TY ON THE

| NTERN/ 1TI ONAL RECOGNI TI ON OF THE DEPOCSI T OF |vl 1CROORGANI Sbl' S FOR THE
PURPCSES OF PA P TIONAL FORMtT o. Hanm Pharm Co.

Ltd #893-5 k&)g’g‘[’\&f‘mﬁﬁl E;ﬂ;ﬁ@tﬁg | PT 1N THE CASE OF AN ORI G NAL
Hwvasung- Kun i ssuedvVentorspBAG obtamgd dn7Example T s iopbiegted- @oPCRNsERAl TI ONI | L
DEPOSI Tr | Y SELIGRIIeH QISR N2 1H4) deStinad 16 aebdite ThrOfodobl or FROETd J |

| DENTI FI CATI ON ORGANI | dent | f| catl 0 iven by.
the Accessi ofi® qﬂf‘rr%szE %CR% @r}% Rﬂ?ﬁéﬁé%?%%l HARY

AUTHORI TY: r wnmdamhdmm Ithes] pmceqlure sttl SmMpr:Emsm P10 @litainiy ©RIFRAPOSED
Til.YONCb1l1 Qgﬁhﬁ\lATl ON 'l he mcroorganismidentified under | above was

acconpani ed e Scri osed .t nom G.

desi gnati on (I ~i ar lf%&‘ {bf‘ﬁg&mﬁ’et’%&“ﬁéa e anleﬂ % 8%@15
ACCEPTANGE Thlasmidht edhat baseasequentssi ohrthe AdNAoureeavess i wansformed

nm croor gani Sﬁbl'oﬂﬁltwﬁs QetetiiiRg, hn@ttﬁﬂﬁbbtmhdahm lﬁﬁﬁﬂ 19P¥Gi whigh Mar ch

24. 1999 (dat f t PGS TARY
AUTHOR| TY( Ngﬁgmgm P@Sﬁé h%lf‘{r‘]@{rg‘d %g‘ﬂﬁée 3%‘}'“’ wft@ ﬁ at ulr e (s) of
person (s) havi ng £heopoBe2H{DEDSwatagene, Udd)| W@értl’?@@fqumﬂ wihowdctar y

Addr ess : PﬂmU‘fGttonbtdfﬁ)Q&aEﬁBhﬂﬁﬁrdeﬁgnﬁU& moeslt UMl 0#f3,aut houi z n vi al
(s) "' 1g,‘ol ege of Eng Yonsei University Sodaenun- , Seoul 120-799 Date:
A priL 6.719?9 ~~ Korea --~lil | JISF(" 1 Were Rule & 4 (d) applies,

such date |s(d)tf€0dmtl@nmf[mlaﬂ1h€ir@sgtat us of i nt er nabona epositary
authority was acquvésr pTOBEbBiamed GRS ImpIadE walisabjéetedn® BOHaRGSE aTr eaty

R
dat e on whi ckodareofherEdF gadiaseamplemertani w;senap prief(REQy HRANQn3T) in
deposi t apy audtdveddric¥- with the procedure of Step 4 of Example 2 to obtain a modified
plasmid.
E. coli XL-1 blue(Novagen, USA) was transformed with the modified
plasmid. The base sequence of DNA recovered from transformed colonies
was determined, and thus obtained was plasmid pTO17AG which contained a
25  gene having Ala in place of the 17th amino acid of hG-CSF.
E. coli BL21(DE3)(Stratagene, USA) was transformed with vector
pTO17AG to obtain a transformant designated E. coli HM 10414.

(e) Production of [Gly17] hG-CSF

30 Vector pTOG obtained in Example 5 was subjected to PCR using a
sense primer(SEQ ID NO: 38) designed to substitute Gly codon for the 17th
codon of hG-CSF and a complementary antisense primer(SEQ ID NO: 39) in
accordance with the procedure of Step 4 of Example 2 to obtain a modified
plasmid.

35 E. coli XL-1 blue(Novagen, USA) was transformed with the modified
plasmid. The base sequence of the DNA recovered from transformed colonies
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RECOGNI TI ON OF THE DEPOSI T OF M CROORGANI SMS FOR : HE PUft POSES OF PATENT
PROCEDURE | NTERNATI ONAL FORM r To. Hanm Pharm Co. , Ltd #893-5 Hajeo-ri
Pal t an- mnyurVE%Hg- Kun Kyonggi - do, KOREA L J RECEI PT | N POIAKRISGI7TIEF AN
ORI G NAL issued pursuant to Rule 7.1 by 1tshe | NTERNATI ONAL DEPGCSI TARY
AUTHORI TY identified at the bottomof this page | . |DENTIFI CATI ON OF THE
M C. E; OORGANL1SM dent i fication reference given by theAccessi on nunber given
by t heDEPOSI MeR detediimid) Endithis ObtRoed TARYDIAUTIdGT Y7 GGAhieh coKBEMd1:0 1531 | .

SCI ENTI FI C DESGRWRERCRIANPORE: BRFEITERTASGUMEHBESSENAT! ONThe

m cr oor gani sm | dengj i Z‘dBﬁ SMQbove vvazﬁaccorrpanl e(il I'EX: p a scientific
descriptiond a pr&pdg&d Irafagangn HS/oh (ioar regstemned withs ¥eciplr e
appl i cabl e) pT0Ll7GREGEORFINANEanACEERTANESZates! . roobrHidt 10818l Depositary

Aut houi ty saccepts the microorganismidentified under | above, n-~hich
wasrecei ved by it on. March. . (date of the original deposit) ti1V.

| NTERNAT] Nﬁ%ﬁ%@*ﬂﬁiﬁfﬁm%%gm : Korean Culture Center of

M cr oor gani snsSi gn¥ectoe pTOG obtaiesds im Exampleadiway subgeotasivey PER gpingsent t he
I nternati 0”a|seﬁ%8;|§&%ERSEQdﬂj NS: 40)BRATHRD lsubltithiROMs-06dME fir tREAYHNOr i tY

of of autho ' I Eng. Yonsei Univer.sitySadae < Bu..,.equl .

120- 749~~_ D&PS?“RSE‘%C%P“@@"%“‘B emepiry aniisense pomer TﬂlN@ Mip w11
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(a) Construction of a vector containing a gene encoding arabinose promoter and

E. coli Gene III signal peptide

25 A vector containing a gene encoding arabinose promoter and E. coli
Gene III signal peptide(SEQ ID NO: 42) as well as a gene encoding modified
hG-CSG was prepared as follows:

Met-Lys-Lys-Leu-Leu-Phe-Ala-Ile-Pro-Leu-Val-Val-Pro-

30 Phe-Tyr-Ser-His-Ser- (SEQ ID NO: 42)
-TAT-AGC-CAT-AGC-ACC-ATG-GAG- (SEQ ID NO: 43)
~ATA-TCG-GTA-TCG-TGG-TAC-CTC- (SEQ 1D NO: 44)

Ncol restriction site

35 Plasmid pBAD - gllIA(Invitrogen, USA) containing a gene encoding
arabinose promoter and Gene III signal peptide was cleaved with Ncol, and



3. The nodified hG CSF of claim2, wherein Xis Ser, Thr, Ala or Ay. 20 4.
The nodified hG CSF of claim3, wherein Xis Ser. 5. A DNA encoding the
nodi fied hG CSF of any one of clainms 1 to 4. 25 6. The DNA of claimb5,
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conprises a Rplgistednded DIGA & Wepdichtbvad SwighKlenp@bNAepatyinkediedo abtaie 5' - end

of the DNA epc¢odi L : 9 he expr | vect or of

ol ai m g, whe Ui <fled GITE St B A Whionas thed (B2 85 0L RRUAN RRES 25 ¢
col i t her nor @siestosdtagmenthating both blungiegd and pephesive eid. nodi fied E. col i

thermor esi stant entgéwei @TLOSK bb&itkipin Begthpldel whe sulljectedXBIECR WRhgvect or  of

. . . finp . .
oot 1o haa i e tSEQIDLND: 4RPAIRAE Badi RRlia g NEERt Sl ding borYhdDRY |
vect or of cl 40 rthe Sthvasriap racidseohbG-ESEMBEY IEHINO:t 4B and @scamplementaner ot oxi n
Il signal pe@h'ti@&sbgﬁn{e?(smgmqsa@mn i acpoedare Hithlfle pRfdeliiteNPSt&Y4 ot 2. The

enterotoni n Eregpes Bupial g vullisidkd BN FherhBRonRRECRESE Bt "o ' seo

enterotoxin | xa%k% Q. Sel .
ID NO 71. 13 BamHineeswichioassiteom theceaboxy tenminws. 8, Then&rginant thenswamal
peptide i19 Ecleotd with Bahsll té@Bten BGIOSEF gof® fafmedl haviil bb®ch Bluntehd beta

| act anase si gnal ' 20 14. The expression vector of claim13,
wherein the %nﬁ oq%ih&gg% gﬁaq‘act anmase signal peptide has the amno acid

sequence of SEQ ID NO 24. 15. The expression vector of claim@8, wherein
the signal peptidePricsLéu B9l Précile $éd Serdnal peptBHE I Nopgh)f i ed E. col i

Gene Il si | _pertA_de: _ABr_~Fhe SSH0R Ve i\m 15, wherein
the E. coli ggnép’ﬁﬁd g?G—n(%% é@%t@?&@é@?ﬁ@@% noc(gglbdﬂse u@ce of SEQ I D
NO 42, 17, ﬁne'@%@é‘?&cwg@ G FCARTRAC-6r 8, (SER IDWNGS4PT14SS1SG, 30
pTI4SS 1 S 17SEG pTO 1SG pTO01l S 17SG, pT017SG or pBAD2M3 V 17SG. 18. A

or 6. 58 10 The. niBF o g3 Sl dPERTF aF TRE KRR VRGP ERa P B Col
to obtain vector pPBADG which contained a gene encoding E. coli Gene III
signal peptide and hG-CSF(SEQ ID NO: 48).
20 Fig. 8 describes the above procedure for constructing vector pBADG.
E. coli BL21(DE3)(Stratagene, USA) was transformed with vector

pBADG to obtain a transformant designated E. coli HM 10501.

(b) Production of [Met2, Val3] hG-CSF
25
Plasmid pBAD - gllIA(Invitrogen, USA) was cleaved with Ncol and
BglII to obtain a fragment having two cohesive ends.
Vector pT-CSF obtained in Example 1 was subjected to PCR using a
sense primer(SEQ ID NO: 50) having a nucleotide sequence coding for the 1st
30 to the 9th amino acids of [Met2, Val3] hG-CSF(SEQ ID NO: 49) and a
complementary antisense primer(SEQ ID NO: 51) in accordance with the
procedure of Step 4 of Example 2 to obtain a blunt-ended DNA fragment
containing hG-CSF gene and a BamHI restriction site in the carboxy terminus,
which was then was cleaved with Neol and BamHI to obtain a hG-CSF gene
35 fragment having two cohesive ends.



wo ovoa3z9 28 PCT/ KROD/ 00733 20. The m croorgani smof claim19, wherein the
transfornmed E. coli is E. coli BL21(DE3)/pT14SS1SE HM 10310), E. coli '
BL21(DE3)/ pT14SS1S17SEG( HM 10311, KCCM 101 54), E. coli BL21(DE3) /7pTC] SG( HM
10409), E. P %48P21(DE3)/ pTA SI 7SG(HM | 0410, 5 KCCM 101 SPOT/KRE0/08733 |
BL21(DE3)/ pT017SG(HMV 10411, KCCM 10152),17%E. coli BL21 (DE3)/pT017TG HM
10413), E. coli BL21 (DE3)/pTO1l7AG HM 10414), E. coli BL21 (DE3)/pT017GE HM
10415), E. coli BL21(DE3)/pBAD2MBVGE HM 10510, KCCM 10153), E. coli

BL21( DE3) / pBADI 7SG(HM 10511) or E. coli 10 BL21 (DE3)/pBAD2M3 V 17SG HM
10512). 21. A process Tigr MetovalLiglg Promddaf$&d SRS IGEHF | (SEQ UD 0D:9M)i sm

whi ch conpri saspgal A-ar el PRBRE A~ AF i_Sh ¥y to
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CAS3l AL 3A-ARsCoRrAGGTACACAG CORs GhAR Chlx-TU-ABGAAC-S MSEQID NOAH) . A5. A& A
. A . A & MscqNWZf hwZ Ncol restriction site
$) zt oi d_ZU] ca] ca] ca] caV] ca] caV] ca] ca] c*a] cal] ca] cal] ca] cal] ca] ca] c”a] ca] ca]
ca U cna]ca]ca]ca c"aUl:caU] cay] ca] caU] ca] cTaKP: ? )

e hG-CSF gene fragment was inserted into the vector obtained above

to obtain vector pPBAD2M2VG contained a gene coding E. coli Gene III signal
peptide, and Met and Val in place of the 2nd and 3rd amino acids of hG-
10  CSF(SEQ ID NO: 52), respectively.
Fig. 9 shows the above procedure for constructing vector
pBAD2M3VG.
E. coli BL21(DE3)(Stratagene, USA) was transformed with vector
pBAD2M3VG to obtain a transformant designated E. coli HM 10510, which
15 was deposited with Korean Culture Center of Microorganisms(KCCM) on
March 24, 1999 under accession number of KCCM-10153.

(c) Production of [Ser17] hG-CSF

20 Vector pPBADG obtained in (a) was subjected to PCR using a sense
primer(SEQ ID NO: 32) designed to substitute Ser codon for the 17th codon of
hG-CSF and a complementary antisense primer(SEQ ID NO: 33) in accordance
with the procedure of Step 4 of Example 2 to obtain a modified plasmid.

E. coli X1-1 blue(Novagen, USA) was transformed with the modified

25 plasmid. The base sequence of the DNA recovered from transformed colonies
was determined, and thus obtained was plasmid pBAD17SG which contained a
gene having Ser in place of the 17th amino acid of hG-CSF.

E. coli BL21(DE3)(Stratagene, USA) was transformed with vector
pBAD17SG to obtain a transformant designated E. coli HM 10511.

30

(d) Production of [Met2, Val3, Ser17] hG-CSF

Vector pPBAD2M3VG obtained in (b) was subjected to PCR using a

sense primer(SEQ ID NO: 32) designed to substitute Ser codon for the 17th

35 codon of hG-CSF and a complementary antisense primer(SEQ ID NO: 33) in
accordance with the procedure of Step 4 of Example 2 to obtain a modified
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HM 10512 | 7(d) | pBAD2M3VI17SG 983

Example 9: Purification of hG-CSF

Transformant E. coli HM 10411 prepared in Example 6(b) was cultured
in LB medium and the culture was centrifuged for 6,000 rpm for 20 min. to .
harvest cells. The periplasmic solution was prepared from the cells by
repeating the procedure of Example 8.

The periplasmic solution was adjusted to pH 5.0 to 5.5, adsorbed on a
CM-Sepharose(Pharmacia Inc., Sweden) column pre-equilibrated to pH 5.3, and
then, the column was washed with 25 mM NaCl. hG-CSF was eluted by
sequentially adding to the column buffer solutions containing 50mM, 100mM
and 200mM NaCl, and fractions containing hG-SCF were collected and
combined.

The combined fractions were subjected to Phenyl Sepharose(Pharmacia
Inc., Sweden) column chromatography to obtain [Ser17] hG-CSF having a
purity of 99%.
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15 high level of [Ser17] hG-CSF.

Further, the N-terminal amino acid sequences of hG-CSFs were
determined and the nucleotide sequences coding for the 1st to 32nd amino acids
produced using the transformants HM 10311, HM 10409, HM 10411, HM
10413, HM 10414, HM 10415, HM 10510 and HM 10512 shown in SEQ ID

20 NOS: 56, 58, 60, 62, 64, 66, 68 and 70, respectively. The result shows that the
modified hG-CSF produced according to the present invention is not
methionylated at N-terminus.

A nitrocellulose filter (Bio-Rad Lab,, USA) was wetted with a buffer
solution for blotting(170 mM glicine, 25mM Tris + HCl(pH 8), 20% methanol)

25 and the proteins separated on the gel were western blotted onto a nitrocellulose
filter(Bio-Rad Lab., USA.) for 3 hours. The filter was kept in 1% Casein for 1
hour and was washed three times with PBS containing 0.05% Tween 20. The
filter was put in a goat anti-G-CSF antibody(R&D System, AB-214-NA, USA)
solution diluted with PBS and reacted at room temperature for 2 hours. After

30 reaction, the filter was washed 3 times with a PBST solution to remove
unreacted antibody.  Horseradish peroxidase-conjugated rabbit anti-goat
1gG(Bio-Rad Lab., USA) diluted with PBS was added thereto and reacted at
room temperature for 2 hour . The filter was washed with PBST, and a
peroxidase substance kit(Bio-Rad Lab., USA) solution was added thereto to

35 develop a color reaction. The results from the above western blotting are
shown in Fig. 10b, wherein lane 1 represents a positive control, Met-G-CSF,
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cells/m¢, followed by adding thereto DMSO(dimethylsulfoxide, culture
grade/SIGMA) to a concentration of 1.25%(v/v). 90 uf of the resulting
solution was added to a 96 well plate(Corning/low evaporation 96 well plate) in
an amount of 2 X 10* cells/well and incubated at 37°C under 5% CO2 for 48
hours.

Each of the modified [Alal7] hG-CSF, (Gly 17] hG-CSF, [Serl17] hG-
CSF, and [Thr 17] hG-CSF was diluted in RPMI 1640 media to a concentration
of 500 ng/mf and then serially diluted 10 times by 2-fold with RPMI 1640
media.

The resulting solution was added to wells at 10 uf per well and
incubated at 37 C for 48 hours. As a positive control, a commercially
available hG-CSF(Jeil Pharmaceutical.).

The level of cell line increased was determined using a commercially
available CellTiter96"™(Cat # G4100, Promega) based on the measured optical
density at 670 nm.

As can be seen from Fig. 11, the cellular activities of the modified hG-
CSFs are the same as, or higher than of that the positive control, wild-type hG-
CSF.

While the embodiments of the subject invention have been described
and illustrated, it is obvious that various changes and modifications can be
made therein without departing from the spirit of the present invention which
should be limited only by the scope of the appended claims.

=F
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0 () %§OGNYHON OF THE DEPOSIT OF MICROORGANISMS
FOR THE PURPOSES OF PATENT PROCEDURE

INTERNATIONAL FORM

r
To. Hanmi Pharm. Co,, Ltd :
#893-5 Hajxo-ri Paltan-myun RECEIPT IN THE CASE OF AN ORIGINAL

Hwasung-Kun issued pursuant to Rule 7.1 by the
Kyonggi-do, INTERNATIONAL DEPOSITARY AUTHORITY
KOREA identified at the bottom of this page

L _1

I. IDENTIFICATION OF THE MICROORGANISM

Identification reference given by the Accession number given by the
DEPOSITOR : INTERNATIONAL DEPOSITARY AUTHORITY:
HM10311 LCCM-~10154

0. SCIENTIFIC DESCRIPTION AND/OR PROPOSED TAXONOMIC DESIGNATION

The microorganism identified under 1 above was accompanied by:
O a scientific description
O a proposed taxonomic designation

{Mark with 2 cross where applicable)

WM. RECEIPT AND ACCEPTANCE

This International Depositary Authouity accepts the microorganism identified under 1 above, which was

received by it on March. 24. 1999 (date of the original deposit)’

IV. INTERNATIONAL DEPOSITARY AUTHORITY

Name : Korean Culture Center of Microorganisms Signature (s) of person{s) having the power

to represent the International Depositary

Address : Department of Food Engineering Authority of of authouized official (s)
College of Eng. Yonsei University n-;:;' s
Sodaemun-gu, Seoul 120-749 Date: April. 6. 1999 gﬂ_lws;lc_-
== 0N
Kores FI=FETd
== hyled;
1 Where Rule 6.4(d) applies, such date is the date on which the status of inteMHSGRATdeP0sitary authority

was acquired : where a deposit made outside the Budape_st Treaty after the acquisition of the status of i
nternational depositary authority is converted into a deposit under the Budapest Treaty, such date js the
date on which the microorganism was received by the international depositary authouity.



1090°& () -

e#3Y W 3 1099& ()-e\3 1090& ()-

e! $% 08<eF+1\3 10%& (\3

10967& () - e\ 3 10%I'&' ()-e\3 1090& ()-e\3 1094& ()-e#3Y w3
e<=FKW "eA+1\ 3 100F#3Y w3 1090& ()-e\3 109F& ()-e\3 109F& ()-e\3
e#‘§ 8t 2{dI+1\ 3 109& ()-e\3 1094& () - e#3Y w BCHKBALOTI- e\ 3

10967& () -
10967& () -

10907& ()-e\3 1090& ()-e\3 1090& () - eeF+

1090°& ()-e\3 109F& () - e#3Y, WA I0UE& O

)3 109G& (\3 109F& ()-e\3
E= ¢

INTERNATIONAL

RECOGNITION OF THE DEPOSIT OF MICROORGANISMS
FOR THE PURPOSES OF PATENT PROCEDURE

INTERNATIONAL FORM

To. Hanmi Pharm. Co., Ltd
#893-5 Hajeo-ri Paltan-myun

Hwasung-Kun
Ryonggi-do,
KOREA

RECEIPT IN THE CASE OF AN ORIGINAL
issued pursuant to Rule 7.1 by the
INTERNATIONAL DEPOSITARY AUTHORITY
identified at the bottom of this page

1. IDENTIFICATION OF THE MICROORGANISM

Identification reference given by the
DEPOSITOR :

HMI10410

Accession number given by the
INTERNATIONAL DEPOSITARY AUTHORITY:

KCCM-10151

0. SCIENTIFIC DESCRIPTION AND/OR PROPOSED TAXONOMIC DESIGNATION

The microorganism identified under I above was accompanied by:

- O a scientific description

3 a proposed taxonomic designation

(Mark with a cross where applicable)

. RECEIPT AND ACCEPTANCE

This International Depositary Authouity accepts the microorganism identified under 1 above, which was

received by it on March. 24. 1999 (date of the original deposit)'

IV. INTERNATIONAL DEPOSITARY AUTHORITY

Name : Korean Culture Center of Microorganisms

Address : Department of Food Engineering

Signature (s) of person(s) having the power
to represent the International Depositary
Authority of of authouized_pfigizlise

College of Eng. Yonsei University il%gﬁf"_—?
Pt e e
Sodaemun-gu, Seoul 120-749 Date: April. 6. 1999 5-_1!{;]'5:;.
Korea %ﬂ—c—?ﬁﬂ
IR0

1 Where Rule 6.4(d) applies, such date is the date on which the smtus of international depcI)sitary authority

was acquired

where a deposit made outside the Budapest Treaty after the acquisition of the stetus of i

nternational depositary authority is converted into a deposit under the Budapest Treaty, such date is the
date on which the microorganism was received by the international depositary authouity.
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BUDAPEST TREATY ON THE INTERNATIONAL

RECOGNITION OF THE DEPOSIT OF MICROORGANISMS
FOR THE PURPOSES OF PATENT PROCEDURE

INTERNATIONAL FORM

r
To. Hanmi Pharm. Co., Ltd

#893-5 Hajeo-ri Paltan-myun RECEIPT IN THE CASE OF AN ORIGINAL
Hwasung-Xuan issued pursuant to Rule 7.1 by the
Kyonggi-do, INTERNATIONAL DEPOSITARY AUTHORITY
KOREA R identified at the bottom of this page

[

1. IDENTIFICATION OF THE MICROORGANISM

Identification reference given by the Accession number given by the
DEPOSITOR ) INTERNATIONAL DEPOSITARY AUTHORITY:
HM10111 KCCM-10152

0. SCIENTIFIC DESCRIFTION AND/OR PROPOSED TAXONOMIC DESIGNATION

The microorganism identified under I above was accompanied by:
O a scientific description
O a proposed taxonomic designation

(Mark with a cross where applicable)

M. RECEIPT AND ACCEPTANCE

This International Depositary Authouity accepts the microorganism identified under ! ai:ove, which was
received by it oo March. 24. 1999 (date of the original deposit)"

IV. INTERNATIONAL DEPOSITARY AUTHORITY

Name : Korean Culture Center of Microorganisms Signature (s) of person(s) having the power

to represent the International Depositary

Address : Department of Food Engineering Authority of of authouizeg tzgicial (s) s
College of Eng. Yonsei University hg §=
Sodaemun-gu, Seoul 120-749 Date: ApriL 6. 1999 ‘i_a_,, =fF3

=S
Korea A2 2wk
== IMMUI5h;

1 Where Rule 6.4(d) applies. such date is the date on which the status of internabonal depositary authority
was acquired ! where a deposit made outside the Budapest Treaty after the acquisition of the status of i
nternational depositary authority is converted into a deposit under the Budapest Treaty, such date is the
date on which the microorganism was received by the international depositary authouity.
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BUDAPEST TREATY ON THE INTERNATIONAL

RECOGNITION OF THE DEPOSIT OF MICROORGANISMS
FOR THE PURPOSES OF PATENT PROCEDURE

INTERNATIONAL FORM

r’l‘o. Hanmi Pharm. Co., Ltd K
#893-5 BHajeo-ri Paltan-myun RECEIPT IN THE CASE OF AN ORIGINAL
Hwasung-Kun issued pursuant to Rule 7.1 by the
Kyonggi-do, INTERNATIONAL DEPOSITARY AUTHORITY
KOREA identified at the bottomn of this page

[ J

1. IDENTIFICATION OF THE MICROORGANISM

Identification reference given by the Accession number given by the
DEPOSITOR @ INTERNATIONAL DEPOSITARY AUTHORITY:
HMI0510 KCCM-10153

0. SCIENTIFIC DESCRIPTION AND/OR PROPOSED TAXONOMIC DESIGNATION

The microorganism identified under 1 above was accompanied by:
O a scientific description
[ a proposed taxonomic designation

{Mark with a cross where applicable)

m. RECEIPT AND ACCEPTANCE

This International Depositary Authouity accepts the microorganism identified under | above, which was
received by it on March. 24. 1999 (date of the original deposit)’

IV. INTERNATIONAL DEPOSITARY AUTHORITY

Name : Korean Culture Center of Microorganisms Signature (s) of person(s) having the power

to represent the International Depositary

Address : Department of Food Engineering Authority of of authoujzegd, gfficial ()
. . . : =] | 1 ¥=
College of Eng. Yonsei University E’-?.‘\_Lf =9
Sodaemun-gu, Seoul 120-749 Date: April, 6. 199§ =" w_; Bl
o=

Korea —

1 Where Rule 6.4(d) applies, such date is the date on which the status of international depositary authority
was acquired : where a deposit made outside the Budapest Treaty after the acquisition of the status of i
nternational depositary authority is converted into a deposit under the Budapest Treaty, such date is the
date on which the microorganism was received by the international depositary authouity.



q% & ()-/ 0SY%0% q% & ()-/{RTn|[:vU4 s& 10% Qj& ()-Z f1090Q 9& ()-
s1099Q 9& ()- 1099Q 9& ()-( 1099Q 9& ()-@! 1099Q 9& ()-nR: {Z9vU4 ! 0s
110%Q & ()- s !10999& ()- 01099Q 9& ()-S 0! 10%Q o0& ()-!!10%&' () -

0s& 10% Q Y2 004329 | MNQ| [ NA4109Y9109Y9109Y9 03+ 1090Y9& ROKRMAOAIIQ & () -
)1099Q 9&' ()- L' 109Q & ()- %0%9Q 9&' ()p¢Ok| ZINA410

tSM 10% & ()-f!SM 10%&' ()-f 10% & ()- |OY10%& ()-T YI0% & ()-T

Y1098 & () - T8VWKK34""10% & ()-*"10% & ()-*"|"10% & ()-*"10% & ()-* SM 10%
& () -f WepXx<4'Whatigclajmed i520% & () -*" 10% & ()-*"""10% & ()-*"10%

& ()-*& (CDxX<4"10% & ()-*"10% & ()-*""10% & ()-*""10% & ()-*""10%

()-* i ""1009 9 09 *10%.&.()-*" YoW4" 10%
i- 8 _* D(E h Hgﬁmxg() 1 /Olg%g& c} gle/% %11%%%: gramzll'loc/ytch %ony stlmlollatugg factor?}\lg- °
CSF) which is charactenzed in that at least one of the 1st, 2nd, 3rd and 17th

5 amino acids of wild-type hG-CSF(SEQ ID NO: 2) is replaced by other amino
acid(s).

2. The modified hG-CSF of claim 1 whose amino acid sequence is
the same as that of wild-type hG-CSF, except that
10 (a) the 1st amino acid is Ser;
(b) the 1st amino acid is Ser and the 17th amino acid is X;
(c) the 2nd amino acid is Met and the 3rd amino acid is Val;
(d) the 2nd amino acid is Met, the 3rd amino acid is Val and the 17th
amino acid is X or
15 (f) the 17th amino acid is X,
wherein X is an amino acid which is not charged at neutral pH.

3. The modified hG-CSF of claim 2, wherein X is Ser, Thr, Ala or

Gly.
20

4, The modified hG-CSF of claim 3, wherein X is Ser.

5. A DNA encoding the modified hG-CSF of any one of claims 1
to 4.

25

6. The DNA of claim 5, wherein the 1st to the 60th nucleotide
sequence of the modified hG-CSF DNA corresponds to one selected from the
group consisting of SEQ ID NOS: 55, 57, 59, 61, 63, 65, 67 and 69.

30 7. An expression vector comprising the DNA of claim 5.

8. The expression vector of claim 7, which further comprises a
polynucleotide encoding a signal peptide attached at the 5’-end of the DNA
encoding the modified hG-CSF.

35

9. The expression vector of claim 8, wherein the signal peptide is
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modified E. coli enterotoxin II Shine-Dalgano sequence having the nucleotide

sequence of SEQ ID NO: 71.

15
13. The expression vector of claim 8, wherein the signal peptide is
E. coli beta lactamase signal peptide or modified E. coli beta lactamase signal
peptide.
20 14, The expression vector of claim 13, wherein the E. coli beta
lactamase signal peptide has the amino acid sequence of SEQ ID NO: 24,
15. The expression vector of claim 8, wherein the signal peptide is
E. coli Gene III signal peptide or modified E. coli Gene III signal peptide.
25
16. The expression vector of claim 15, wherein the E. coli Gene Ill

signal peptide has the amino acid sequence of SEQ ID NO: 42,

17. The expression vector of claim 7 or 8, which is pT14SS1SG,
30 pT14SSIS17SEG, pTOISG, pTO1S17SG, pTO17SG or pPBAD2M3V17SG.

18. A microorganism transformed with the expression vector
according to claim 7 or 8.

35 19. The microorganism of claim 18, which is a transformed E. coli.
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