EP 0 220 520 Bl Description The present invention relates to a human
granul ocyte colony stinulating factor. Mire particularly, the present

i nvention relates to a human chr omERoa20 §perB1 codi ng for a pol ypeptide
having the activity of a 5 colony stinulating factor (hereinafter

abbrevi ated as CSF) which is a specific stimlating factor necessary for
the princi B&crB¥fbose of forming col onies of hunan granul ocytic cel I s. The
present Inventlon aI so relates to a reconbl nant vector |nserted sai gtﬁlee

a transforrra Sie-) ';Lﬂ '§ tle%It‘\/% "E?P HoY ot g& §“§"“fa&) FyaMee i%i"a” ofa’

i i’g'f‘ ' ag"% R ghinn et ek

sof t agar E ? c\s@t sfp ,-ted {%g e ”fe" %n ? %%orq?ag i per
ctibi

| ayer and
In the upper r@xﬁaegfaﬁma {a d @Jeﬁ-mnwdﬁé} ctaﬁ; oi %Eameﬁgmg b&rsare%y msuwbgmb jic
granul 09?/ t 6tt doBCERWANDT MefbdTIVItY tHeSoRS Mafow &ll@ﬁeirfb" Rl et lé‘y% arBrthJTH&lﬁy‘W fefa)
macr ophageges ihg 1GWRF BeFapdrOd thiadens §Flinb Qpled fayarSGEWRAd Sforiabd® BRESHIARE of N
vivo of f agdulbshiivgtafitlodpied (HateBndoNEmpIQ kdtBtotl G aDfrarftiRbREY) 85mbridLy#d MakropHaghs S

J. Cell. CopgrvatiBh¥iad Bd to thé @ssurdptRio 5P 58 )presaias ilBiidds @attors WhidvEsrsradid the Asimbtion @f
Exp. 15 Bi edlonis¥fprluznibo@hd SachAlL CaB Cortad. Pafsid!., 66] Braemebaddodi&iieiung MeREIE Aust. J. Exp.
col | ect iryebil. Meefoelr, 1ecdst aoawy. CSF are known to be produced by cells, such as
T- cells, noriaesstiacorsmmichcphcesvely relorrabilo as CSF am dn@indo bé prloduebd byeddls suchias Th
nor mal | y arsls,dh@beytid mb@ebhages dibebligd gnd endathelid .colltnehigh ity assisgibatbd &Binsiedtye

i ncl uded: @rdwuhineytsebaasses ©f CSiC amirciuderh agaulCBR-mopdeiticeracedpbaje LSF GHfb@BRtpd as
whi ch act GN-G3Fe whittepaat orlthesstanf cells ahgramdopytess orgnonpevtrogarephegas inogkia g enanien thatic h
a manner20 t Hay stimuiate{bs/arawth ai fuglt o pails gnddodupe Heir diterdntialiorein fere| cplgniesrr grariingites

t heir di f f 87 BARICHIC] BFFraPbRAPS riRneeytie Masiephsge GBE Henbisvigted s dit- CﬁBnWt s gprincipally
macr ophage$§3P2dip Able 'lgc,‘:"%lésr‘?f a ticcragerqriages: avpitinetery CSE (ahprexiptad 4Py C§RY which

princi pal | ?"t% Bfﬁ efﬂm'alt‘i?r'?ﬁuﬁ Gfeﬂh‘f‘#é% ang gr?ﬂb'l‘f% ‘|°’F (appred sUSF) of the type
mB'H g[a ¢ colonies. It has

it éf’gtﬁ?%ﬁc P g?ﬁ iegen% ot oy ?ﬁﬁ Bioh 085

G CSF) O}cl ac ors cf: (4] Sor]saile v éf@ ?f ["f)ﬁ % l’al o

pri nci pal | VG gff a&,o oo clodat st %E éir c%srﬁ ke

een hel d Ha 2ags &,PE}» @ béarbfg p.et J il
one SUbC.aLaﬁr?alWE o an&mo Puasbey efong e [yrEeeoe &ﬁ&é%fe
249 (1985) csPfdr ard! Hﬂaﬁin@tncr@ésmg att f Res@&lehe éJ{héﬂ éa@ﬂallﬁ?@&f@fdﬁcingt Rdhtiddgn

Gurof f, JoBbokd hgYowSleuRBAR colls éind mhancﬂag 1GShclich 8Phdture §RAMIRHS, Gnd lﬂbUh'pf'dHié%&ﬁ he
i ndi vi dual psafeRHDES PienBa cinitdl UNRY bMBCEF MltRTRIds Sittkating Qid re@hting GlRvMICal  and

bi ol ogi cal prinpatémpRShetstdory ade toligdRtet b ufp G-GSFardbEsRDEEth®meBsd of il duligatibh e
hemat opak e iwhéreinEsCER s B0Bted o 3@ supsiddiant bingcell Raliupa bitOwmogenalud G-CSEl hasd g ac bs

of vari ous pheaimat 6l large quahtities icthis esthod baralse G-CBF caabnlyaled produseddh lo@corCifratdnand
are draw ngomplex eitidativg mdcedundsi apa reglirer ds elataic harass amoantt di G-CSFcgoa b ildrget volume of

i nduci ng t logtud Bdlipre rifne@forenrit tds beeh estmmgiy desirbe drk echileye gedsé Praginetion oh HLIMYY

t he functi earamigifianh@iAteehngpgyhul ocyt es, and nuch promni se has been held in the
pot enti a® cl i Precohiect of thepragert fnvegtienss 19 ProYigRea hymen GErompsomplasng PRgodingce polypeptide
prevent i ng "PENGRERRLG-CPRECH enpt s heretof ore made to isol ate and urif

G CSF are bas”é‘ﬂthﬂ'r?bleﬂé’“i'?%f’ﬁf?&t igyentioa|ig t°e9[?l‘"f’??7 ‘?"&H‘Fa H’@%g’ 'ﬁ% ’?y

i sol ated f {’J’ ol ﬁlga o fa, ?pﬁfenh'"ﬁeé‘m“ B Poi Frrsion 6 QB%E“E;PE%‘#E“?‘.B%
yet to be gqt e

ol be fr ggu [,ﬁb!?cé e R o B el sha SR

are require tr ??EHHH i
culture sol, ﬁ,%ﬁ égadtenng rﬁiﬁsa&a?c 'asﬂgegﬁdas%%?&u%gw ehzils tfagcfg& (t)e\gachl e r?atgg
producti on i %:% y reco |nant DNA t echnol ogy. 40 One obj ect of the
present j,nvention is to provide a human chronosonal gene encoding a

pol ypeptide having human G CSF activity. Another object of the present
I nvention is to provide a reconbi nant vector having inserted said gene.

Still another object of the present invention is to provide a transformant
whi ch has been produced by transform ng a host with said reconbi nant
vector. #5 A further object of the present invention is to provide a

process for producing a glycoprotein having the human G CSF activity. The
gl ycoprotein has a sugar chain portion and a pol ypeptide which is
represented by all or part of the am no acid sequence shown bel ow.” 50 2
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Thr Pro Leu Gy Pro Al a Ser Ser .Leu Pro dn Ser Phe
Leu Leu Lys Cys Leu Au An Val Arg Lys I1e An Ay
Asp dy Aa Aa Leu dn GH Q3205208 (va Ser Qu) Oys
Ala  Thr Tyr Lys Leu Cys Hi s Pro Au Au Leu Val Leu
Leu Gy H s Ser Leu Gy Ile Pro Trp Al a Pro Leu Ser
Ser Cys Pro Sar PEon LeM aGlyle®Pro GAla ISex Sélra Le@G yProCygllneu
Ser an Leu S Ser, a eu Tyr.-G €] Leu
Lo dn Al-a Se'i’ Phe Leu I.Xau h?/lé Cgl fgh Gl gln G@al f.é:g ay
Pro Thr 4 Leu LYAsp IleThlGln L&ly @sp L&Y Adp A\Yal Len aGlnAsﬁlu Phe
Al a Thr Thr Il e Tr n a

Al a Pro Al a %g Leu (Rlag &er '@'&u&'\/‘%ﬁr_ﬁh gllé Tgr GT 31' ,&P’s ¥"Iﬁ?

Pro Ala Phe Y& Hi& PIRI aGl‘Phélu Glgu Klaé LRI“g Len aGlyg {is gy
Val Leu Val éb% L%Qf Gl s Ile'—e‘!’ro Gﬂ'p ﬁ@fa P'?:'%e Le'ue‘JSe"GI Beal

Ser Tyr 10 Arg Le Pro (where m '

25

is 0or 1). Fig. h&’\ﬁé’ tﬁ@rse&a'éhcéslaof Lﬁﬁ‘r e@lél‘l fF'@l“entAlﬁroﬁéé’ Y8, A
andhLC Bg F: g.euz sleaws gl me?i emlsdeseequeuge plena WHGS LelunSQ‘Eﬁr FI%
3 shows the nuc t seqenceo a DNAlns B Fi ows the
nucl eot i-de- seque?’fg’ g rli"'seéﬂ't H péﬂﬁz |g|ug G@ Ysh ﬁé’ nu?leéotide
sequence of% a huiPae cﬁﬂmoimml G;gnenr@dl Th rf oLelmumaspG CBE;, Eeg Glmhows
the restriction eqs3ge xSiat e 50f h n .o mal.,gen odi ng
for human 35 E’}és”ﬁsg shca)ws ?gﬁenﬁﬁcaﬁm thg stmri%gtur%gof %5 CE3a,;
Fig. 8 shows schE&at | y!’leﬁ?e Sy c Gdive érfeupTﬂ(l:&aMe&ndAIIBg Pgoshéwe

scherratlcally the et I #qtnlr @& oof m@26§¥9E3@1§ndA&QRCﬁ%% PR hWiRn phe
chr om)sorra geneégf t he present i nvention _cOntains nucl eotlde se ence

that “takes part 283 nSEFandd@ ptEhsnaClfonPrs &%Q | tAléI s§ ¥onfdns VA or
pgrt ~of OIt Be Pycl geui dvaaequﬂ;ace sstowR ilsn E.:e@ GlnA sh&om&mte@enelmy be
obt al ne y firs arin ro S a,set . reconbi nants
cont ai ni ng,a hun&ﬁ‘ %&ﬁ)s el & % k" i 8T8 g&ﬁdeﬁ'eluef g‘rallaed GlR as a
human chr onosonalPrgene |ibrary), then subjecting said human chronosonal
gene library to screening by known procedures. The human chronbsomal gene
may be suppli@ferd ko any. type of human cells such as cells extracted 45
fromthe |iver ray 1lholeene soduefidek biifiresldifednk SroSad TIVGRA akdidr cel ls. A hunman
chr onosonmabe gerry. kistmwathe neiyotibesepiicagadt a@HES-omsértinan cel | s by any of the
known net hods [Fieé sidwstretnudeatite stlouence(i lalcDNA hserBBgBRAH 78) ; and Mani ati s et
al ., “Mol ecul ar Fg. ésiawg the@otlebti@psemegcedialoDNA Insdoidn gBRM2y, p. 269 ff. (1982)],
whi ch are il | usia askeds el noeigotidesengente of a humanchomosmmabaena todDblfer huroam GO
sour ces as hundig- Beshes the (esrictiah eheyph clatyBgeositeoites hupBn gypmespmil geee eodipgriar Aliman
di gest thed%ext r&e$ed DNA partially or conpletely with an appropriate
restriction enf shays gehempiirally trasustye g E¥F an appropriate |ength:
insert the DNA g'??é’ﬁtscﬂeﬁ‘f“é’ia'é\( theagtrugturp pERTNCEReq pndy DNA fragnent with a T4
DNA i gase or cﬁghﬁ h%gﬁ? thcaltVéhq ey eessof PRRESNCERa anch RRIECESwNt aj ni n
restriction S:h £ 1 0fhoa cor 998& t'grf’i ﬁ‘ﬁ ﬂ" &‘5;‘@?8@?{?5’# % ‘t?a'f‘j__tﬁ?%é?kﬁ/pa“
att aChed SUbS ﬁ‘?‘?\ nTo%dm r%l lr;'\a e o tal ﬂrﬁ repar&r urgaﬁ 32!'!3 é%ec%ghing\ts
met hod and trc%ﬁtﬁlﬁ:ﬂé Ui cfﬁ&%&s 256 nd Eja I mos%mal gene
\[/2{:'[ Lr plhﬁg'?he aab) V p saggrd [alo s a! %ﬁli
om3al de o Tls extra d
Screeni ng anrfr&rhﬁe%wgﬁkim OEINEd b ?sdiﬁ%é kR 9&99\ ﬁuﬁﬁ%ﬁo VIIBFER,SrQ
gene |ibrary gissrelSroRehih QSS!Q B§YYany fopfhe R hethodd [36e MahiAie\et RO CBr, QSe@W(ﬁﬁs), 3nd
EP 0 220 520 wWhiatis ot al., Molecular Cloning, Cold Spring Harbor Laboratory, p. 269 ff. (1982)], which are illustrated
below:
extract a human chromosomal DNA from such sources as human fetal liver with phenol or other
60 appropriate chemicals; digest the exiracted DNA partially or complstely with an appropriate resfriction
enzyme to obtain a DNA fragment of an appropriate length; insert the DNA fragment into a \-phage vector
DNA fragment with a T4 DNA ligase or other appropriate ligases, with a linker contalning the restriction site
for an appropriate enzyme such as EcoRl being optionally attached; subsequently, obtain A\-phage particles
by in vitro packaging method and transform host cells such as E. coll with the resulting A-phage particles.
65 Examples of the A-phage usable as the vector In the above procedures include Charon 4A and EMBL-3
and EMBL-4.
Screening far the phage harboring the desired gene from a human chromosomal gene library may be
performed by, for example, the following procedures.
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A'human G CSF protein obtained fromhuman G CSF producing cells is purified -

and a partial am no acid sequence of the protein is determned. In a
separate step, nmessenger RNA (nRNA)EP 8 2ea852mBted fromthe G CSF produci ng

cells and a conpl enentary DNA to the nRNA (cDNA) |s synt hesi zed. A group of

reconbi nant h_contain the thus ohtained cDNA (cNDA library) is

t hereafter r’é ‘zﬁ'?@dG% Elp@ ?1? "’8d %8'1“ hpman Eﬁﬁﬁ F’l’qdb“r”}% iy ‘§ P(E’Hf?ali‘e‘? adatidiamipo

ol ygonucl ecf& y

ER; ?f oremnt com ma ?r] contlgu 3 q%‘:xs ar re 5
ragrrenﬁ he bﬁ li S eeﬂ,'c erﬂlﬁ ﬁ thesuzed on

hunan- CSF i aegefthb'éorfrﬁé’r? n '"ﬁa% séga‘ ":Qs ar cong” [

chronosomal  ggiRalila ﬁ K ééf-o de is

screened byglafi6d Rik u%hx ﬁ@tﬁuma, ﬁ%ﬁ# ?cﬁiga
a P

ljysalr
used as a RioRR&cHRALPthe :bﬂque%} uﬂ@%h $neth§@ bvﬁmﬁﬁ D r&;]té He§Benton
f ragnent ,oh%@gg\)lgwgc,éneg 1bd) Y& ((,; 7@‘2‘5 chr onosonal gene COdI ng f
pol ypepti de hensl igmbitenaffeimnnéuSkiondat EnvdniodoriaR hektEcdufg I16HSRs tpasﬂp me%vmg the

=

appropri at enes GasFRIKvity @ay 1bb @e-RsrB® ManOdpplopritiSteRioMNA fd? tpur of dRbtbrfing -

host cel | s.ottRyeukéidtio Aok céig. E¥INtBMRRING [ah bisbrdprifts BIGMbIBT and R expPession-associated sequence

expr essi on-ias $e bdidr b A6 teRbe @xpredba ih Breindidduialtost dofire- gene..can._ Qe,,g*pr*esse\_,m;\

in an ingdi vi duastrative 8bst edls|derived frors tnfamimalis daiisincheie | A0S adiy, iCHiacks fnamsemasatHe N

cel | s incl udis, COY cii$ brsi, HoGlrelsesreillsaaned @ctootatimyay (el 1€ dnkferm Besb2dlisdepdBEV-and

Hel a cel | s.[seArBaivbl oi st rfacd. Mell. deadt 8ni., Ya 79, Thd7 (1e82)JSkhel véators vsad $f teansforimhibese cells
cells is pdBran drigins eelecBon werker.est prerhoter PRIceding iNg@bdition Keagdne Bdie. exprbiSad, AN, spliting 7
(1982)]. Tide. pelsadenpliensdgal @c.t r ansf orm these cells contain origin,

sel ecti o¥f nar Westrative piomaieistieat mpy Be BWH Y oPTP PBEFYINdhmemealige Aells fnglugrethe promoters
expréssed, JRRUSUSHP. WH@“%Y“‘L”% adengyivue, $iapan virs Hh(S¥1%y ¢is if thapromotep of SV40 is used, the
Il | ustrat i AeSISH 498 & %'esﬁiﬂ'ht’“a)‘r%? rB "¥J§‘é'be"f"br‘“ @‘é’ﬂrga’@% ﬁf‘t@é%q BYsthedh ofiivfiean |%{ri"

cells incl lﬂ?éc"{’?f’e’ tﬁﬁu{’é‘gs I‘OVI ru | rus, adenow ru

simian Virus trft nst 8\951 we fro
?5 SD |lo rus d IITt %{% ?r er§LJl @edv\ju%i% \qﬁ sf?ﬁse
win&’ é]rB F e in e ccﬁitn ‘act ?i) i éhh 5e{ﬁib fisted host-vector

adenovi rus,g § for tHe (Y Y =T
markers gh aJctht?l% u#%@rtd&saifg stitdi HQQn & %f {?1 Q ﬁ\&ﬁi {1%@5 QhﬁPoE{ Straﬂéorrﬂéd with
(neo) gene,ihd RYIEng irdt8mkihdhBBRA; (atdihe B6BiRed thanst&rlants &arammeeeﬁ%ame pol %ﬂﬁde may
phosphor | basydoleteaaid SRR by cuB@81SolutiBh BYEhy Bheds Hekndvbehhigaes., {

gene, etc. |ne@ageic defesOddd gdndraliOheyo RiHIHESolyRRIPh G dsTe itiTESH the 6396 ofBi hotheny
fromthe ahfe®rdn gsheeBedNisti s/ CJ. Blockseyts, 19253 (10BR)] dna ktisophisighepdnOatalRSsulbsititidae
used: thes gefreee ookl gnfiraracide@r pehinged @ e \nudiaptidien soqliunt® but GoChkngd On the Camiinei deid
IS insertedseatence aatl.t abl e site in one of the vectors nentioned above; the
host cell is tisoaisfloewretiateatihalielhof 2 gramdsomeymeay bayarsidiitarett rblégtide sebuerce [ses, for
obt ai ned t rexampleMWeisamannet al., Bl Trenseld. SoF-Hendi B2A9r 2198281 ypept i de may be

i sol at ed and P BCRE dctiviiomen #ike beadopsegsed py) B tpolyreptids| which dmdafigient af ongris mefe of fhe
known t eth rﬁ"tme%c'ds EUR‘&@S?‘@P |aﬁ'd @%‘H@@e étf B“ 'Pi’érsa‘FhI gpingcAcigs agded tharelg. tor a polypeptide
pol ynor phys 'CQ Jag %ﬁﬁﬁ'ﬁ“? APEP PEFHH | @??e""f at a

et fut g 'j ooRg G en&g%n?’%«?ﬁ“é?% a%% Lty pn%;
t

es en celiring of che Ica v 8 nthesized
sequence ggde o aftfs% LGt AU ae s Lot Lh 3399 ta,%fo
[see, 7 gr emrm @éfﬁ%ﬁ'g&gng% Ik M o g
l o wi
(1982)]. The oSl br¥ HHoBLS0 fob%roﬂeﬁigﬁgcﬁé aﬁorméo.ﬁan rgeha/&ems bs‘i@enl"’ﬁbéﬁ{'bn' s

deficient 0$odﬂ@ for qrpoﬁperpﬁdeqxaww@.e 4|Qmana<§'1b§ﬁ aétvityd 8 rdcBmbiRt ATloP Ravikg ! sHid HEHUGE e

or whi ch shagansbtrant ABTiROnia fdcoibirtAtl@stor BRI Elrebesor SodkBihy B GREdprbRINRVIBH thE Asmdane

or nore of ghesecwwyl no acids replaced by one or nore amno acids. It is

al so known that a pol ypepti de obtained by converting each of the cysteine
codons in tQAeprbbepdpalatidner | euki n-2 (1L-2) gene to a serine codon has the
activity of interleukin-2 [Wang et al., Science, 224,1431 (1984)].

Ther ef or e s0 Alhomggeaspus hemap GIST pegtein s purified b rthenswpaimatent of agotiune ofi aigmayresli line,
cheni cal | y &Nhe lidesositetiat, Golactiont NatioralerderCulBreiSie Mistoorgartismes.adr |C.NE.M4 Bingddl dcepesians
that code f Wembehd488) polyiiseqminodesid sequensertiiomathe N, éesninysswasodrateniningdh ragmente were
genes, tr anefainedndecogipesition wih bpmagyanandedreaimont i tryRsincang the, amippgseqppaces of these
pol ypeptides or glycoproteins that are obtained by cultivating such
transformants are included within the scgpe of the present invention.

Her eunder outlined are the processes for producing the chronbosonmal gene of
the present invention coding for a pol ypeptide having the human G CSF
activity, a reconbinant vector having said gene and a 50 transformant

cre ning
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Nunmber 1-483), and its am no acid sequence fromthe N term nus was

determ ned. Fragnents were obtained by decogosmlon wi th bronocyan and
treatment with trypsin and the am no B¥f these 4 EP 0 220 520
Bl fragnents were al so determ ned [Exarrple 3(i), (ii) and (iii)]. Fromthe

determi ned anj eraghgreggghlewgggd g I%oti de probes, (A) (LC) and
(IVQ, having Jé? 50 Shin e %;% s Il @neaeép Jaea' (AE hF g the
Probe (A) waseg enﬂlgeshm.ﬁ wg& osed o
Probe (IWQ AN Gask oggdculfg@ ﬁ{a

S5 was a prSObﬁasojprw%%f fny eU§e%qn ﬂthIB d? hg'ﬂhtﬂeg\c‘ﬂ 5335‘ 1‘5 sﬂpéfﬁi 9 rNa'ﬂ
gene [ Takahasidag€sci.alisa, sk 261 (1¥ad)]. probE b o4-ndd 2bd from the

Probe (LC) wasucRotidds 21481780 bbfiRnd¥RDfe rNh mYl@-Sf twmlmldzs%@eﬁée@mm Example 3(j) on
nucl eot i des athe Bais-of B9 niMsdtidel sefendel BEAtiBIGN. t er mi nus of the am no acid
sequence shown iCRerfidah Bkt@sis bff fucladtidbdeanba atiseved by Biying GleSiMbiothRt ThERH@MSEr method
shown i n Firg. to3the Ghlignprasd meiod bes he inden nevved bi dasng dTetrBiedan,doeved (883)1. These
appl yi ng t he nurpotileechn plsobpothesizes Lising arsiidonstic INA syathdsizer (sppliedBigshsteds).net hod
and has been r eVrobeseichstd/ or\amiemaerid Seguensdsat pasitions3@her Brafl Zhofel BB dbovethadiened probes
nucl eoti des caay ddodwe ubw. synt hesi zed usi ng an automati ¢ DNA synt hesi zer

(Appl i ed Bi osystens). Probes based on am no acid sequences at positions

ot her t han 't h@keonstuctidnef eAlbasent | oned probes may al so be used. 15 (2)
Construction of cDNA library CHU-2 cells were horm eni zed after addition of

a guani di ne thi 675' é’rpaﬂsaﬂ%ﬂ‘qmoaweaﬁf&r fdelition 6’taaﬂ“ U!Bf‘é/a’@?tsa'i“ﬁ’i’éé%ﬁhe WNA was

density gradi ”eeghf;ﬁ;'fj &x%ﬂem FftS‘F’ '° ate omt e

RNA by col ym re ‘ ; d r set ase(dT cgugo:;

si ngl e- st ré‘h 8 %m | re clha«

RNase H and dou ran e aSj ned a vec ﬁﬁ %
CDNA. A dC h 0 Q‘l’tB éf?)trg and

was j oi ned toaaBﬁggg rc,DNR styﬁg een a T athe

the Pst | ¢f eav"l’rg§su§ﬁatr frvann ‘ihero% §t aﬁlﬂd cBIQ:Q @é@ltto Mgﬁ‘@%ci&?ﬁﬂ théPEcoRl linker and

transforma s{. E@abé‘nrQ feDRA "5,,9, lwasgg.,ztu d R322-1ine cDNA |ibrary was

constructed (Exanples 5 and a SI m | ar manner, the

doubl e- st r andggls&édidg Was | oi ned to t he [err] vector with the EcoRl |inker
and [err]-phage Iine cDNA library was constructed (Exanmple 7). (3) :
Screeni ng 38 Reflembeis deinddSirotethe YBRE2S-rereDNA dbrprB8id Zixéd dneWiaiiidAn b41l5it@r pyper and

were fixed ona¥Whgé tlemecobld be fselédicelr bypijpay hydndizationswith GiFelatmli@in@otedWWa). fuether study with

sel éct ed by cibk Soyhemytidstiingi nzettiod ¢Svuthbrnh). Mek Bipl., P211563 (187%)]shavlee thé i€ rionefalsp thiteidized

study with t heithGorateh@. ([The Inedieolidegsemesntro o thisslataeasndeteimingebby. thBidisleoxy reeghod 58eBger,

(1975)] showedciehaR14.A205 (98bhe al so hybridi zed with probe (A). The

nucl eot i de 3% equdhe aucisptiderspayerdech thevehiginerbeRNAngeR ds Shown gy ?d@ﬂk“%}“‘%ﬂ'ﬁéﬂ’ see that

[ Sanger, Sci effiédnsen pansisted 9k 308 bsg ppirs inguding propp IWHE o). ged 8 ng figme
obt ai ned cDNACqY8 dort 83 aming,aqids Gopta thezam"fw #id MP%‘H" aw"daﬁx Z?tTh? HP%322

i nsert consis eé'éie%qdas (5’6“"?@8‘%9 %ﬁerzgs ﬂ'dl elggne e t 2 ad

an open readi

sequence SH lﬁtlo q.s-; se ole aq epi%g Ben g)thls ent pro e the 8’ derlvaeiﬁ

Alb
these 308 baSﬁVe %’ gr:ryl’r}ae?nuggﬁ 4@ chﬁ a@ﬁ?h
f ragnment contgdb {ai ned romp
Yas SR M &

radi ol abel | ed ns%bﬂﬁ\‘%éﬁﬂa@g sHHS RRE oﬁe%eré‘adh@'fr%w ar C' oni ng,

i bid.) and,sWw t Bnd Bhiso ddicP@bRnte dhs@dd BPth cBRA B beldaduch iy showlair Figesrl CDNA
library was scr egeeabniycolp bRt 712§ Rérbdiing aBR322 whitle RddOhis @DNA Beté EcoRbelbavagEsite has
196, 180 (197i9eh depbsidatvmh thef Hortentliddr@Search retitile Cthe Ajetiey Eagiugint Sci@ie andClechnelogy
whi ch was bel j[rermdrtgg4icont ai n cDNA was det erm ned by the sane nethod as
descri bed above ThikicONA3Yas johted b @BAR3A7I(SEhetn B al.t Gens, & 2BIA (1983)batt thd BcbRh sitei ang | tiee
| ar ge open s¢ esdiiing pagraits. horkbnder refelfbretoampBRB4aci d sequence encoded by this
cDNA can be dedubethuasbishawBRGH sgreaBd wills @ hestrictidni enzyred, iEcefilr tgiohtali1a7PBA fragment
har bori ng pBRe®RiniabicONA lebaboutHi580 biShlpaitst ThisroRend Ris eiliclaleiierbbysthe eick-frpgslafier method
deposi t ed wi t fsee Melegusr Gioning thidbnanRewibdhie radipiplpliec PNAfragmaat baje Heegl ap @ probe, the Agt10-
| ndustri al Sceeolifdibrpocts sereaipd pIoERIATE. LAl hybrifiraion (egqdepig @ RAfEO Hin e
pBR327 [ Sol§er Biaduethyprjdizatiometya shegts oighyp &%EU “x nitfoqeliulesa, fifer BaRRRW ﬂdP“iP % g of
resul ting pl a§‘ﬁ?°d5hie?}rs N’g? §??F|d%tfrth? ahasy- F‘é‘H‘° zat Ef‘dtarﬁ‘% afo1s) e'?gfegoiz
PBRGA was tr eBlewg Ripridization withthe alfeady ﬁ%‘}? e gthE AN nuﬁﬂl\%e soquence of

f r agment probes were selected. A clone which has a

A Was se ec ancl

5



cont ai ni ng cDNA of about 1500 base pairs. This fragnment was radi ol abel | ed
by the nick translation nmethod (see Mdl ecular Coning, ibid.) and, with
this radl ol abel | ed DNA fragnent bei Bg028@820B1a probe, the [err] derived
CDNA |ibrary was screened once aga| n by pl aque hybridi zati on (see Benton
and Davi s, Ibid.% In this 55 br dlzatlon two sheets of

- phag&® ‘Ef %fef'P‘Bel?eqyl *’Eﬂ %%eéxvf “i"&r's g d
e D h:g%s seoto o @eaa femsg ggfam'drﬁ?@w%ﬁwm?&%&am
anot her on Y g ram B( s DtNR
descr i beeg P@g rC nl{#‘ute, B%% ofV lndulstn lance ﬁ Orja r%ggé re

sel ect ed. i é*al\pg@
nucl eot i de se%eem_ve@ | ﬁm to A%%SQz 23 520 oo bl fq}gggfdma ks @eug:gs s{emmqs by ™

the di deoxyggps hod is shown in Fig. 4. Thi a sin rge open
reading frane and the am no acid sequence that woul d be encoded by this
CDNA was;, deggeRehidS rlaNehrémbsbihé gerb ibfayanpl e 10) . Escherichia coli strain
X1776 harboring pBR322 which had this cDNA at the EcoR cleavage site has 5
been deposi t eslhithankhiofesomar geé itRdry @it wie prRBEredlin laétdidailcd iith thb PRCAINBE B9sciled by

| ndust ri al naiaeng al. antbcligCondgoie.) ¢EERbedE 19 3&dening hilth the PNES-1Na@Rown @bdve. PritRs
pBR327 at ttHzembkeoRmEdybeintsoreérangmaudel ;a0 -dakied Bo8-p TNGY feiginele,ra pBRIGaGE@ed &0
as pBRVZs 11600-4pd)NAStageeni ag@BaVhdanex @hr5o0bs Onalfragresne al DNGY agynedt dh ammagpropriate
chr onosonuallengibneoniaining apayt dhate wagnque e dhesel DNA dregnmntdaps evell 4shthe haorementioned
pr ocedur es oligsseniotisedrdpps KAn{Ve) &) end @] Tielvasecnd using thaphiFF-BNA fragimdnt)is heeasinder
subj ect ed tdescdeadeeni ng with the pHCS-1 shown above. Probes that may be

enpl oyed in st ff?gmprﬁ(waa(fétola@p" R ig apqerdanse Biygthp picioransistion make [seeanP
pBRGA- de¥i whdlh-cael 15 43150878 Wilkuahe resylion f°P-lekelisiripoment upade 8 eaprobfsée
fragment, h‘BNW°f“P' n%'.'hfa%wa%%b!aﬁtﬁeﬁ?f?wa by é'ﬁ@j{er'i‘y‘érﬁﬁ?‘ﬁi‘ (e Berigrapd Bvisg \é”or

nmor e of thégés BNR“"I“ as t he aforenenti oned %&%nucl eotf i de
probes [i. et Ve" es' ?H%St”’ﬁqé‘ee"a‘l’“edgﬁpn"&stpﬁgarﬁ WiRfRCeduUres
fragmant I 2 l%rtx Us f Fr ogtl 8{% em, ibid. Oscarla3 d\ﬂl as
[Cglrlr] In acor ﬁnfr bglik asct: h c qvﬁ all

w

probe, he ﬁé’*’% fg%sp L4 %y G Reﬁs,@ h{"‘ maru
0Jas I ith th o

pl aque hydu sezehaéaan ﬁ%%‘%ﬁaea. bie caPh-b port3Porht &2 4 RDbRA f?aggrfénl veé
clones. &f tRfermfiff®yShd cﬁ:ﬂao%t Jdoﬂ’sl RBUIC 5ANBSA fr nfeﬁﬁ;aﬁ kfahd Brbe%rbémdﬁ@f%r e S
prepared byuhaoBesphs ﬁgweeﬁg [shritsch et al. , 19, 959 (1980)].
Wth'the sames[Idf\sti O RirftPng! FBRCE3SQla! iaebasrm pmszngav(ngead SQULKBENA, fra\glabrd )
was conductigditaditto lthe BdaR! ito)inE HobbdiepdsittiNAit tha Gorewiitatioh Radderdh Indtitltd) theSdensyadt
cut out w tifdukia® Btieraa dndXteohnoogy (FERAEPEASE)i al | y contain a region for encodi ng
t he hunmaw G CSimpaddoy pefwbendibe pBRE@4 ePNA ipserit shewrcia.Figd 3labd BlABRY2 ghivinsarteabown in
i nserted i rfigo 4p@R3&Ithaltthe BMA Fragnilnt wderadisgessiny contringd tiNal exdri pritions and thed it coded for
obt ai n pBROES{ming 4cid sviuheet Heduces! fsrnBRGdendgpFYBed as a base sequenci ng DNA,
t he nucl eot i dEg.Setjorenrtberegficiipimenzyme cidavidy siigsrof the pbtgitedigars: ca. 4- kb DNA
fragnent was Bus Dikfregmenheogtalggd tha shrainerewgepeefiuman ASSE of é‘!?LH’QCGd'@a'PQP'URIRe
f r agnent “wndgnseakpddotiymee GCe ARNAoBIEH ’\“EJ?"“E’%ée‘lﬁﬁﬂ‘fﬁﬁak@@# ‘ g {gria|ygentrol
(Fig. 5). éBene'aﬁ ?ndsqfefan a2 6290n P d 1 o e Etea s pe Ay Cb?"'bé?"' jeqheg- 50
pBR327 haw% 1880y ca. 4- kb DNA fragnment inserted into the EcoRI site) has
been deposi te t r I ' e, the Agency of
| ndustri gl ( c€°3M@3h°3 dreclo noI %%%Fé ?@Eﬁ&%@&g‘f%ﬁ%g&e% Conpari son between
the pB 5?&@&% v§£l9r z!éhsgwas%or%n tetdrb? UQW@M %d&r&sert shown in
Fig. 4r eveal Eh% N&i&ha Qh.&%ﬁé:nmhs QbAdsBR4l fgfg,ueveowmn
portions aqﬁg gn@g“ atod G g ,or e am no aci d sequences deduced from pBRGA
and pBRVZ. Hi ghe @szms & dseems&dl Byt BAABYji RO &Y INECEh) s;a\egcgﬁgﬁz Was tr@eftedtm Kpnl to
obt ai nedsgd&BReve HY gobia\¥dnd. 'TRE PBSMId Wmtl@ienﬁﬂ)e&&ﬂo% ithGfae sOfas m&e
G CSF, or t}f oPh6 aR%eRdefSvE0. The fraymbfis 46re re-aiRsas bu’ﬁﬂﬁb iroxpressRn véstocpiL-BERNA
pl us a nucl eotriislQecte G4 NGGled ith Y Pstidtior Bnzyma IELGRI| Aridi uspadspmo,maaomth[aaemnmt
and ChanbonphodynithesTakd@0shuado.( 18319 dbtame vEste INN) avblkh v linGbua twitben aforémentiofegy .
Bi ochem , Sdhronidédina( HAR rhgment With Be rEtaf 6 THDM ligake (Tel@anShuzmald., Lidicto obtgin pPMLCE3x
cont ai ni gy wie wak b estombinat vegenier 88S cells (Example 12). As shown in Flg. 7, this plasmid contalned the

enhancer of SV40 gene, the replication origin of SV40, the replication origin of pBR322 and the pBR322-
detived g-lactamase gene (Amp"), and had the human G-CSF chromosomal gene joined downstream from

the enhancer of SV40 gene.

.
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An expression vector for COS cells was constructed by the foll ow ng
procedures. The plasm d pBRCE3[err] that was obtained in (4) and which
contai ned the chronmpsomal gene shown i§F #2805 Bhs treated with EcoR . The
pSVH K plasm d described by Banerjl et al. in OeII 27, 299 (1981) was

treated with Kp 0 frmve{ oblng ne BJa.g
. on vector for G d ructed by e foliow roce i es ragment
subj ected to £ kn ? 3 ol o8k e was(iht twn% as@ fjpnae I'GSQ(E‘IIC% enzym e from PMLCE3«a

s ey, %mﬁ”‘QT [ g ﬁ%r; DNA

h
| at e gene of 'Ithe

I:t r f
vector pM.-E 4, rr%ntvt%ﬁlraﬂfp ‘ﬁ@%ribuﬁ%%&%e%%ﬁo d BN
and dephosphopinabest EW4§?‘Th§'?es§I|u KPHINEEPRRS %@gagen végggratﬁﬁh mal
to obtain a VRKEPHowWANdamWamCGhe Y$ promlofK 605v48 ahd \fihidh @hSiRgs Y 4553/{‘6 id?r BW@
DNA fragment w§th the aid of a T4I5NA I'1 gase (Takara Shuzo Co., Lt
obtai n pML.CE3a She expdssibh ViRfer Rr CAO QBRI HAA Mo mﬁ@heﬁt@rnke‘mgaﬁérlb? a(ﬁnmmdaee one
12) . As shownfrigieht @ntaifed thBichrombsdial JSKC g8HodnB@é SN pRMBRNEECEV4DTa
the replicabi enpreasiongiebtoOfor S84 Qsllst 4@ tiecdither Gradnicht combihglil d1pAAD26EVER-detived@hfrtdaRs. The
pBR322- deri vesuljrgrpDpe3VaEtanesa @peassiop ABgor)that azicthdettonidaeman CBR Rerfe-do®fistream of the
chronmpsomal géwwe gramatee @ndl trendbft pepa Mownseat di cheeriliipaidae pootéi\ot @deyevivas (Ekample 18P
0 220 520 Bl An expression vector for Cl127 cells was constructed by the
fol | owi ng pr oéeBxprassion A el chilsagnent contai ning the chronosonal CSF gene
was cut out®with an appropriate restriction enzyne from pM.CE3a whi ch was
the expression Veereentip seopleceinh SOSTRIssastpY gaferit hojayadey desadrgd agg. fon fugheT S4Bl
ligase, to a mxsberrda WRINGSPRERIS% ng t he or| in of bow ne ap| I loma virus
(BPV) and a ‘C'&dﬁ'teaﬁeﬂ‘leﬂ roppmonksy £ 15’9' "Sf e by SV40-
resul ting T deﬂ m&tﬁ"té& ES3 lgW iz éf’“t iE\ fSPf ]'—75 1<il=a
i nked dowrt&t é’&?ﬁ ‘fﬂ" ﬁg"io d" PRh W ‘8}1?‘%5.'*‘ ‘“8 5o
portion of BPY e"e eRpPeLs e \%E’fe ?f %P SSapred t eaB“"f%G'

DNA fragnent Saﬁu S cg ?ee Focl¥red ald %cleh W ﬁ%ﬁ/ ?VSlfs Swe(aqm?t é%s&ﬁ Q%

chronosonal Crﬁﬁmﬂser}ﬁt shdde def’ar & @a i F |
10 expressi, or 0127 ce S, "é‘ gf cr adrrent cont a?nede vew

pAdD26SVpA— er| ved d fr gene. The resulting pD26SVCE3a was an expression
vector that hagolRe chronbsomal CSF gene downstream of the SV40 pronoter
and, the dhfr—gene-downstream of- the principal |ate pronoter of adenovirus -
(Exanpl e 18). ( @pfofeXipé @Fcsérd MvbriloR it d83ErbEE kN Grestér dbtall HMF @i@EHCAlid WErkiBK SXERIpRS, the
usi ng COS cel tobowiry rele@htiat &lamble iis proadedUindias palesss lof i@ttating the théiods WF 98@ing the CSF
details, see &diatyr el evant wor ki ng exanples. COS cells, which were derived
fromnonkey CV-1 cells and which had been transformed by SV40- origin

defi ci ent nut Beferentig! erppledssayihe CBRAdRIYSI ze T antigen of SV40 [see d uzman

et al., Cell, 32, 175 (1981)- 20 ], were transformed by the vector pM.CE3a
whi ch was @bt ai rTé?JfOF'?YV"(QHB‘St@ddW%NM te geteraiinediep EHeachiiiviigrepntenshbsyiptad s Pgin the
gene. The sup®PiPAtIBYRANSf the culture of the COS cells showed the human

G CSF act|V|t¥ Exarrpl e 13). The COS cells were recovered and subjected to
MRNA anal ysi s showed the existence of two MRNAs that corresponded to
the am no aci dt@e ences d |ct elp in Fig. 3 and Fig. 4, respectively 26
(Exanple 14].% %E‘f"éag @wcﬁg present i nvention is descri bed In greater

detail with ref PSE [%efell &;ﬂ Ekéuﬁgaugﬁ(@ O%ﬁ Cte%hr?a,%&déngi MRN"&thne‘i PQBIE@TH and

arly

exanpl e is prey &) e@iﬁéah? A of AoANd ot
the CSF acti v bl (gf%\ s o?a GRS e T o e
fol I owi ng t xaaé)eo é'%ﬁ b Grod AP MBEA)R SGiHSrS so@Bh, bl Ve h P TaHEIR McCoy's 5A
abbr evi at ed aéultgg@:luﬁoﬂ chritgniddf ©59Nd: abdd Werltnhifa, po@@d\mﬁ%ﬁﬁéétuﬂ@sh(f@r)t«sé%tcbltuMﬁ@rﬂm“’),
bone marrow CedahSfatedSamtbRarbPMercSiR st GQATE%CAH dnbl WEiobR MuMRIRy. TONEEYS 12 tHelhumber of
accordance W tdlontdd @orfi&] Go@edBbradoryy cohsidtng ol 10t 5® 6d11$),andDCSA AekSdsterrdinedbnif .one
Bi ol . Med. Scunit bethd the 28ikity3fdQuired b fymindiieeoisyeci fical ly, 0.2 nl of a bovine
fetal serump 0.1 m of the sanple, 0.1 m of a human bone marrow

nonadher ent c @) Wits usetencOmgrewchils:

A horse serum (0.4 ml), 0.1 ml of the sample, 0.1 mi of a C3H/He (female) mouse bone marrow cell

suspension (0.5 - 1 x 10° nuclear cells), and 0.4 mi of a modified McCoy's 5A culture solution containing

65 0.75% of agar were mixed, poured info a plastic dish for tissue culture (35 mm?),coagulated, and cultured

for 5 days at 37°C in 5% CQ2/95% air and at 100% humidity. The number of colonies formed was counted

(one colony consisting of at least 50 cells) and CSA was determined with one unit being the activity for
forming one colony.

sSVHR d&N&the



45 nucl ear cells), 0.2 M of a nodified MCoy's 5A culture solution, and
0.4 mM of a nodified McCoy's 5A culture solution containing 0.75% of agar -
were m xed, poured into a plastic dpshadom20tBissue culture [err] coagul ated,
and cultured at [err] in 5%/[err]/95%air and at 100% hum dity. Ten days

| ater, the nunber of colonies fornmed was counted (one col ony consisting of
at | east 50 dBY medified MeCenoARIUIE &Y dioRTSeE &n SAFR 9 tasryaotivds () &l gnd e hurpanibone y
requi r ed fB‘F”W”dPPﬁdﬁije’lSﬁ@' SUEREBTRP usesign (ab)’G’V\P'[aPF"?ﬂ)Q}'stEa Tolomiog RREIdERScel | s: A
hor se serumﬁo 4 oA 01m of the sarrcp 0.1 mM of a C3H He (fenale)
mouse boneM MM[err] nucI ear cells), and 0 4

m of a dlf.|J % 5507%0]‘a
andcul 1 ur B ayew Sodinc b@r?a# 15 r""*s E Sl b
and cu tur %?l water and L jm Wwas as tlcally Ier:% thr ugq@ l\ﬁ1 por: dxlte&
The nunbe orrre one co consi st at

| east 5Q, ce and CSA was determ ned vmth one un|t be| ng the act|V| ty for
form ng Onﬁurﬁé?\ltfar%’marz:w nonadhercht quégrgroﬁl The nodified MCoy's 5A culture
sol uti on used—imeach—of thenethods—(a) and (b) and the human bone narrow
nonadher ent  Qebdne SHEAHR A @BtaH&Ebt B hbdkhy &SR BY SRl BohcR¥e hd3CanliBd 5RM Weh an
procedur es rrivb@id éuile WBIGIRY, plateadver WIFicUIl-RaqB@dilibrPPhdrd &R chemicas) ahdédn@iihod
Twel ve g aam400fx JMoCaY mBiued\atCashd, Uhe infefthdith tMNayelsBScMk: gradityddr. (@ 7)0has Vodyleasd. MR
aci d- vi t antsis redi wishdaNadgj@stid tS@i doadéhtrekion of 8-% d09) celigimil &ittQarD RPMIOTH40 Eulture solution

bi car bonat eongmthg 207 @06bvine fetab setim, patraiSist d 5-pretplastid flaskfoQissar opitutks, aswihavested fof Ce
in 500 mM 8@ mihirtes inle @Qb invabager. ldomekhbreat coifsl werd Broverad indbepipercardnt, podred ineragshstic

t hrough a sk (35po)eandinquieated( for, 2 Roufseandd]a) half. NPnidinanant dotisrie theesupapnetanmerel kejloeiert
cel | sugpensiused inabassey-narrow fluid obtained froma healthy person by

st ernal puncture was diluted 5-fold with an RPM 1640 cul ture sol ution,

pl at ed oveE?S‘_El_CE‘Tt?b"beﬁﬁﬂfé’f %‘:'ES‘IJ ﬁt | on ( Phar naci a F| ne Chenicals) and
centrifuged 15 at nt th m nu es at . The I nt erfaC| aI cel |

| ayer (speci a nfa"tk% ?f ? I """‘be’

adj ust ed t8 '&;‘t ﬁ? ﬁﬁ rt[g o
I yoig bﬁr O ?h %s VF ni %?ﬂtf’ "éF"eﬁ’f‘ after, a on,
Bfagt : gnf F% - o ssue cu a"’é d'sseq(‘f% I Bf of % ﬁ ?"[‘% [fj‘b“'"j'g

ncu nu es I'n

o Mo S MR

cells in the, ﬁﬂjgﬁﬁ B4 796 bindVRE & &éﬁt h@ganﬂastﬁf%yi
1. Establi ghg 3 Bhd Wpsr%eétoﬁ‘wﬁb%&uc% RAdd? AbitaBoN foM 8 MinRb bt 7Y IThy sE‘p%Fnﬁﬁﬁt cell

wher ei n pr gRBsHEBE Had B6IVEES Ehdv%'iedQE)&:Srat{é?%el Y pdit) RaddeBPRctivaibd by fadifiAlol PRl ol £
was transpbaiietdll séiérd. NU/ nu mce. About 10 days after the transplantation,

the | ncrsease Aigr iopaatingethgsd tprazbdukds @ntalagain, M8 deli Sushdnsion Wadd@tovarbd, ambiraPWthl the
was si gni f peedoisly obaaéd/sisgkhyion, ald @ntrifude ot #ENSPHloaTd mihitastp obthie a celnflletViEt® pellet
extract ed asewpishaitivicy witid F-36 eatainthgi10%mf ¢ bbé® fetél sdrum sid aBthereadteciodded inaxiplastic
t he f ol | owculigrerfiesk{2d cm?T rgivec dell faneatrativn oS x 08¢ delisfflasku Altar insalationpayerighttia 802
50-m pl asincepatoe (5% COuged 1808bbumigiit with anditl@ cwiareofoluonndonigining 00% cof tar oping fetal
sol uf’i ore ( gasvrm.diensungynaiany 8ag rgmoved {ogethey wity the omzsibgrest celigypag cultyrp wag pastinupd yith a
shaken for frash sHpRYLAf es'turqeouﬂ%a?rhdwtaﬁeratte stagtof ]’“‘tafﬁd““? fask B‘EFB@? e ehihe Cwﬁé"d ‘he
di scar ded. c{@tsritionzvagreplaped: by, ‘t' ﬁ}‘?ﬁ nextcday. 1be exfiursiution ey disgy

di gestion \ﬂ%f§ % %HH[?@ i ﬁﬁtﬁét f" (? yresyte £8 “bg% QP§') “t ér I ‘”"

o Ragoiein w AR %ﬁ Mt gw AEklR B

Aft % u trﬂ%‘. (a S were remov d F- 1 cu ture g lHl
r e covere d. tat %9 %& f'b:illllge fi al fe aE %EB lbn g %Eitd |cl§t ?B‘:ﬂczrd Qigy
cont 050 Sl A T Bl b o ﬁt@wmﬁa%

was washg f) gt%ta m L@&ﬂ% Bbhet 0%
oa nanp

thereafter astl c culture fl ask (25 err) to give a cell

concent r at igQhndpf 2. Rowtioh@bcgrel | s/ fl ask. After incubation overnight in a [err]

i ncubator (5% terr] and 100% humidity) with an F-10 culture sol ution

cont ai ni ng 10 @éls astasRsried o HRipIb 14/8re GRENUAE contpiteLifase ybalition Weswnlte oamthedcy)

t oget hersswid fivo tchgrenaadiedrcant TadelisSwerdrstovered, tsuspendsr & 500 mil iohanefeli OAtulitiire @olution
containing 10% of a bovine fetal serum, transferred into a glass roller boitle of 1580 cm? (Belco), and whirl-
cuitured at 0.5 rpm. When the cells were found to have grown in a completely dense population on the
inner wall of the roller bottle, the culture solution was replaced by a serum-free RPMI 1640. After 4-day

8



fresh supply of culture solution. Six days after the start of culture, the
flask becane full of the cells and the culture solution was replaced by a
fresh one. On the next day, the cul t ur® @80§30d was di scarded and the

flask was charged with 2 m of an ant| m)use eryt hrocyte ant i body (Cappel)

diluted 5-fol n Igl q4 and2 U|ne Qﬁ l.e rgg (Fl% utq
. ture, the, sup nat e cu ture wa ivaty was Inu ainin
fsglr yf;-(l;umcﬁ- Lo fév of') tq)'v‘t\ dj aX\‘li er - ta«ilt the € lturg solyi ag%g repglﬁc d byg
056
10% of a bovi B‘é‘c @rta Oosrﬂrdf'iﬂe%g mtf Q Slﬂ)u thHnt%PHﬁl@r v{l%ﬁdo%ﬁ&ﬁfaéé '%céigca a dition,
removed. SLbbsﬁﬁuﬂ&h & eneBidd Fnel Quiethalat! & S tth U3 FeLdVbrRd, MifhOthd Ucé® aftalhBy oW a
fetal serum \/\g@ﬁ@gﬁe m@n@(ﬁ,@ idai-v-at..on was conducted for 2 nore days.
Thereafter, SONMR ikchtdaRsihRY bS50 df BBONESRRRNEBICNS Uit ToBiled Wad InRBA Woh B¥1% of
the 1imting videhtzo afti coatdnGsled F0B6t 106 HHhds! by Qitrkilitr&lo® WRSHNEW Eib6rREK sl AfiEon PM-10
thei r CSF act {awidol). Briedtosuetratd vl purfficd by 89 folodiightdpetd activity 50 about 10 -
times as hiigh ag A patonoh rhief Db eicettant etpenkatehTPl @itits was elbiiciedNo @8l fE&fon TG an
cel | s establ i shéaebgbimcEsdadcohind (4.6 wet e 9gcrayWKE) at afloaarp biash c40ymitliewisia.q) P sl Butfer
(grown to conf |(pi¢mgygonBibing i0r5 tMSaG ahd Q0K fivesaked (Kiakai(Kagaki2 Co., T The lcbiemmusadebeen
recovered, susp®itdeel vith BE0e sdrurofaibemin RME:067¢000)t ovoalbigrdt (Mw: @6.0Q0) atdacwitrichrgmd GoUMw;
of a bovi ne fet@40Gehfipmeompleting obihe @l fitration, & 1ghiaef Paghodf |ther frastidns [was diutetiS®dold ad
(Bel co), and wirciopneddar|tha aotive feaetions by the hovarieseribet methed ¢fCSAmseny lduThe teefiotrfprVe
grown in a conpf éfer yodiehyere fepd taehibt mgerorhage-dominant G while thet frationg for & = 800 -
bottle, the cul¥f & §69“@9|Q5§‘|‘“W§6q° RfcE\ Hyergioge tha ridtiey Bactigge)\rere) gofigctedapndegon-
4-day 8 EP (Feptitpddogvalimedg)cs. |§t“é°“ phtratilirafiop qeRaraiys with PMﬂ@W‘H‘F"Phr e was
recovered and df 1E°| %F‘?CB’H é’aﬁtﬁ‘?ﬁ Y43 E\G‘W"t W”?f’“iﬁm‘df'% % ‘g¥° PRE8Y ac‘& °°“t"’“"'“9

bovine fet&l se J g‘ e"“ P°@ 5%?@%{?@3%} eeavat % th:
y ematan g;gﬁ%é colu Bogfugitlgo

was agai n repl a%é&f 'éyﬁf R &reg!

orb%d on a

culture was re &o Qators J;ﬁ Q ith foobs BInBGE
of the serumfrt Qrg%gﬁ:gg%ﬁxg@ co,g%x te ' t ,Jh%n eﬁ&g uhfo

I'n additiop, which van‘Q llﬁéé an@é?ﬁrﬁ%ﬁ g3 |e UHOLUGQ% R i3 performanc e
recovered, wi t &E‘%hr@ﬁ‘a t ﬁ%‘ d%bﬁétﬁke itMEModd! BasH0! (HitdeRNEY, oRé @l RREBA HRsH! @

A batch consi Stds@-@1 @fitachi Wire QfnplbiRd 18 WRRFMAY ﬁ\@tabébfpu&ﬁaeat Qb il £ha ab f?ain”&:ﬂulta—
was m xed W th QefdilYam em&e g 400fdath SRS RaKibratvRE afSaUiD0-1dRDEhal dcRBfad ¥t the active -
ultrafiltrati onragohdiby8b beuse-bbsofied Piethdd arcbaistdy Q). TAipddks 6IBH %EN30% A-PRpanol were
concentr at g WaSoyad td have Gsbctiiye sd @by sl Ble@dde RSchrad@tograhied ureiié Bantditabditiond, hnd
of the concent raatagel ®uDSANSt detsarod mathbd. RgeinWaSF actiifyeedsesbsérasdgie|thd péaks aft 40981 n-
on an U trogel plapéidol Toebfummthgsd pEakh @ere bollet®) (4dkctiand + dwliyaatl feaab-dds. 50 ni / hr
with 0.01 M Tri(#) Fielfrebasfdried piwobt Was4llssabor ira200iuhgf 0. ati@sodd diu@in i Bd %OtrilubaincEtice aoid

20 (Nakai Kagakaant@ning 49% cf Ji-propenel, eed thensolkid wse evblestet ithhigh eetfohanke firsid ehesmotog-

serum al buit n (*Aghy 08 77SEEDFO0RY salbu ffoso Eade, Mapsfagainy Can ditds yiSoBm XdidesmE Elwiipn was
12, 400) . After v mitniie same pauegus|solitioniat afipwrate ¢f 0x mifmip Andelhe Facgenstwees taken in
fractions was di4mtRagion)withp draclipe cpliector, FRAG-198 {Rhprmagia ':t"}?eGh&E‘tCP'§)eE?°F‘a?éfhledﬁ§t'°"s
by the above- déé'@? VBRRherked F?blﬂs ‘EﬁA h@%?g‘gé'gﬁ B sdeFFr@“f fogye ?"Sﬁg’"vmp‘f'asv@sewa

- 700 m vver e ff@ﬁt ds b’egﬂﬁ‘ﬂ” | %ﬂ‘(t W\M]F*} "t’Hé TF‘ 'E’i

r g,[ i \e/?\ f: rac t i o e ere r cgv?r |"a'r‘e%ze- e% asamﬁe ogémad ‘f’a assa%e Sé:\e ?'ﬁ“say
on an ultrafil trat}'v%sno'gt' toara us Wi i% (Amcon). (ii) To the
cocentrated fEgﬁ%bgngetmﬁ,a@qgegm,ﬁ@\&gsgag%esoI ution of 0.1%trifluoroacetic

aci d cont aigi % of n-propanol (for determ nation of am no acid

sequence; avay makkRindibP S NIBIMR RsedcidlselfuonceAf ter the m xture had been |eft
to stand in ice for about 15 mnutes, the precipitate was renoved by
centrifugation frad sabpiedwaaUdueBctsd toganQQeg('ac@honT\hﬁ & GHIPh438 lsadbnasB B\p I8 @IdsBtbms)
on a [err] - Bog@apalestiy BTH wiifo @fd R ¥naBed B fdatineSiRobefr@Da@naE @igh pefictnance liquid
Vat ers) eque | tHontogBphé afpataie (BstueaLRstambts)i D8 UlsihaierODSqeolumpr(Batmnal ingruchents).
trifl uoroacet e awimd;5 thed€ o nresovaen')cess teuliberiesi] with @l stattiogl butiet lg.anl. eqtatring 45 mM
sol ution of Oscbfmtacetétb buifeo fptiet.d) en@B% acetolirith] wiv injbctesovith dfiersatipia (3srdispeived|in 20 ui of
havi ng a | i netie seding bufler).a3dparatiog masl pléagted b 1@gratic B9e wilk the gjprt o Hierflow rate was.
li qui d chr omat-égimjsreng thepokima tiamperajuret wasHeld b dELC. Brasstionoof thej RTHEmIne acidgvap achipyep
a det ect or s Hittiiglchihe [beesitions3e the1U\ FngeelAed nmy #d)320,epe stardad spmpios of R wping acld
t he absor pt i offigmat in2nohpartions| wers gsnarsied iomiersame fasgp Sptgrminagtieir reteryipy firgs: Mﬁg‘ were
[err] of eachcasmares dith fase ol dhessamale toibe tpstad: Aoyl e Samplaswas e {p payp the following
active fracti &ge 2 sepnencarithe-4q sasidresion N of CSA assay (b). The peaks
eluted with 40% n-propanol were 30 found to have CSF activity, so they
were coll ected, re-chromatographed under tlge sanme conditions, and assayed
for CSA by the sane nethod. Again, CSF activity was observed in the peaks
at 40% n- propanol. Therefore, these peaks were collected (4 fractions = 4
m) and freeze dr|ed (|||) The freeze drled povvder was d| ssol ved in 200



cont ai ni ng 40% of n-propanol, and the solution was subjected to hi gh
performance |liquid chronotog- 35 raphy on TSK-G 3000SW col um (Toyo Soda
Manufacturing Co., Ltd.; 7.5 nmm x EB 0280.52€Blti on was conducted with the
same aqueous solution at a flowrate of 0.4 mmn and the fractions were
taken in 0.4-m portions with a fraction collector, FRAC 100 (Pharnmacia

Fi ne Cheni cal si,NEacBhaf —t Reof ra&eivorrs &k en Rres —chd@ked Sesr 1 5€LCSA by the
sanme net hod as aescrl(B&! above and activity was observed |n the fractions
for retention Letes &Xo37 Gl3g-niSgdt os Bheort &&¥orrdiley o L of W5 = x
[err]. The active factions 28§) were recovered and pur|f| ed on,.an

anal ytical [er ERuUBon§dpar €18 coNgdn (AW mmb¥S30 e —rfd-Prer e aks Were = -~

recovered and freeze-dried. .The s% | e _obt a| @ %&assa)ﬁ[ed b_y t he nmet hod
& iV

of CSA assay (é)gP it Gids T &dAd T SlRave e 3:
Det er m nati on % A ng Aci ?F&'Seqmgpce 4 _ Determ nation of N-t er m nal
am no ag d seqirdfc& < s ibj ed to Ednman degradation with a

gas- phase sequencer (Appl i ed Bl osystens) and the resulting PTH am no acid
was anal yzed by routine procedures with a high performance |iquid 50

chr omat ogr @Wsgadaippaitedrdsocyddeckman | nstrunents) and U trasphere- QDS col um
(Beckman Instrunments). The columm [err] was equilibrated with a starting
buf fer fsaq. 3 samplentaaidiasaivgd h570rd\Viosrde adidnTa dret salion o200 foquivalept-hribulity ofchnainoé o
acet oni t r ithat hachbegin ipnijified be dublimétion wWheadiatihe mpdiss diasSefodvemight at 32°C fpraeacfonothet he
starting bedcfier produSe pas B¢z triodicand diaftipoatatbbh 1PLG o r ATSKCGIINARW oolurod (Toyd Beda
starting banfieetring . Lidgvp pliainfoyprpalss: Zherpaald were Rained Hai-t GNcAYFNtScanp ENAt nithe
was hel d eﬁec?ﬁf\g]OfdeDeftfé%F‘P'GW'%WG'QMeT*\P‘FHt 591 neaks 4G apsaSN-glcher detta viglgs and their
utilizi flg 3O RIISBRYSNE 1ere) aqalyaed WUVa'I' a%g@at'fasa%gserﬁmtamr @pojied r?‘i°33§teaﬁ)d~a‘ﬂ'€l
sanpl es ofthepMeLRTdigNS3Siuge 'S)? % -nmol _portions were separated on th
same |ine t o™UBfEMAE Yasdpeynd fub ?IP‘?DGJ?'P fFibe N-torpines oGP RrBtRiB=aTe $MNi e the

t hose of t?f@w%‘?fﬁ‘i"’eacf FoBEest ed. As a result, the sanple was found to have
the follow ng am no acid sequence of the 40 residues from Ntermnus: 9

EP 0 226 520 BL H Nppp ~Thfa ~ PReO- Allew Ser & pla- - Phe — Ala - Ser
- Ser - 2 (10) .Leu - Pr er Phe Leu - Leu -
Lys - Cys - (20) L&&n = Agg,~ Brg 7 A-ri"i‘val o1 & ASY VR Nean (30)

Asp - Ay - Ala -Aflea — Viadu- Al@ A~ Se@ + His ysLeu I:'eGiln— =(40) 10

Cys - ;Ala - Thr - Tyr - Lys - (ii) Degradation with bronocyan 15
The sanple was dissolved in 70% form c acid. To the solution, 200

equi-val ent gippigesasrswititrypgironocyan t hat had been purified by sublimation was
added. The m xture was |eft overnight at [err] for reaction. The reaction
product was fheampledrds @idsaved irf 0.00 Tris/mm BfebipH HR) Eontaming 8TABIiretsaR DRSO wWasn
(Toyo Sedamikéanuitra 0.t UM i Thig-HCO byfferl {pdh. 7.4)t edntaidingi 0N % Aurercpmpiaettanol Tl @ropida kk Sinataurea
named CN- lgondenkadipn @N-18. AaTRCKSNaWd irypsinl{Sigrialovae added guch ttdtthe edmplerie-emmpine Gitid was
wei ght. Th#:t iThes tnixtupgowgsdeldsion €hputs &R CNAQ aftérzadditinatof @n equabaramnteid PCKG®ated20
anmi no aci dirwsigutby owdurguses he!ﬁétrrkaze@ﬂldwrlahmamum%tcﬁﬁ%ﬁ iTheregiier, Hlearsactinepfodiat was
(Appl i ed Biubissted terhigh-saepdepersaehasameolummelTamaipaePy on fPeqgiump (Yampmuradkiagaky K4G)) ¢
CN- 1" wa4® f‘fﬂﬂ?rﬁ!f‘“t"b“ﬁ'é”%e 151 9- ‘d’e TF ‘P S?Ht‘t"}'f@ WV?F@F%"TH‘L@ Flnegs. gragietiohS - Sva:

CN- 2 had twgllefsaﬁraé ﬁ a| n at 280 the maln was a 'lyéed for
Ser - Ala its aml'q;h%m s e wnt auto i gas— a e se er_ (A BIO ems) n the We
Al a - Ser _on;f_ﬁn:é\eswasc ggg u} part m?» ra am % gvf? i ? rpy% e ha t g follovrmg
was dISS | A" rb Ripi9gT ree Fff '73) conta|n|n98Murea andthe

sol uti of was 35 mxed with 0.1 MTris- HCI buffer (pH 7.4) contai ni ng 0.1%
2-ner capt oet hanglp tO Vi des@ £ivel Ur®ba - Asp - Phe ~ Ala - Thr

Thr - Ile - Trp - Gln - Gln - Met - Glu - Glu - Leu -
50 Gly - Met - Ala - Pro - Ala -~ Leu ~ Gln - Pro - Thr -
Gln - Gly - Ala - Met - Pro =~ Ala - Phe - Ala - Ser -

55 Example 4: Preparation of DNA Probe

(i) Synthesis of probe ((WQ)

10



concentration of 2 M A TPCK-treated trypsin (Signm) was added such that
the sanple-to-enzyne ratio was 50:1. The m xture was held for 4 hours at 25
C and, after addition of an equal amoBR0 289 52PBL. { r eat ed trypsin, the

m xture was held for an additi onal 16 hours at [err]. Thereafter, the

reaction pr Oduc‘Fhlr e%E i‘%dés s p rd?let 59?3%6(9 tt%oi ce of 10 amino
chr onat ograpi'é |dé)r('l %p %U Gt Wt %Ié” @L%kﬂ)un ta amifth tagld ﬁgﬂw & obtained in
conducted wit ef :ll%r?wre@és%m n{aké) RaMMent ﬁ'\g n@tatoh ek 5ES§hB in Fig. 1;

gradi ent of 5or ex M hlcfRotRf VR fadbosiffAtom BRSrRingdt r ARASY bf 84 al 3136 The
absor pti ongatstaddg nmaot.aeb QveFBRinBstp Qifkerd\Bit n%aalumaaidesf Qére atss Jgd D0eqiibdl A glass filter
sequence W t hq@bed EbiHRvhe ciied MR 26 iyl WRNGRing (MBRdtLE thsiBl ASNE) EEMasa BRGYRI Co.,

the sane. .condid) -8 réeated @dshing With)metfifené chisiile] the 4lAREmBBLRIRE GSUp\RSs SisliHamdd tg
be a pepti de vegmbm grvithhe sdigtioh @NintaghyBax| ciadze cohtkitily GBNirichidi&detid adeld. GhbsbduentyNthe
fragment showsiuinim was whshed! Sevelantimes withelimi of M8tPylene chidade. After il éolumn WSpwashed with
Phe - Al arno -anfiydfous pyrfdine te displbe@ the sdivept, 20 nig nf a nudidotide dimerMIIMTrAPTE(NHRS), (Bbpon’
- Leu - 50 Zeon; NHR; (G yriethylamiviztium; DMYIr &= dimethoxytrityl)Rmd 0.2- miAdf pyridinelveare added, and the
dn - Pr o interiphrof -theGcplumn  w@sy vacuumpdirigd  with\Viat vacuum Fuamp. Subseauently, 2Phmg of 2.4,6-

Ala - Ser -igghyibsesapsiseiony!-pi e(lfaaomeu (MSNB1of [Weko Prishchernicyl Igjpatrivredidd an@ O3 el
(IWO) 10 Ephygrop pyrSipe WP apkied: tagd #gdrterios of, e rolume s dierjaced aih piniroger) gagethe
prepar ed off thHeleotides resin gras tonpdessed Wi dke gimen by s8fcHng farc #&jminutes at room temperaturs, with
(I'le-Trp-d n- °E§aﬁ'°'l‘9éts“"é§1”€r e °E'@ G‘GF Wﬂ\?&&{?‘ﬁ&l iﬂﬁlé’a'“W t"ﬁ'? rY"aF‘T?E W WG;{g‘c ipeg the
sequence obt aé{‘ 'glipe s ?Fﬁﬂ‘éa ide a“d 4'

coment about’ 'a {;ﬁe%v?rn ot P 8‘{’ Ca'g g‘[gg\;@ﬁ: b u ors

nucl eoti de, at " o S Iﬁiﬁ 9 apove- esc e res

dG The 5 “stgr olargm LE% mﬁé&\%a" o e '

al so used as recil (
)a

ng of the staphl Qna@‘éﬁé Aﬁ(ﬂ @ﬁ%ﬂuuﬁ& Hlx of (b r) pAp NHRa)
After repeat gdq WBHIRAQGHNH )dp@ Hﬁhl %mﬂﬁpe( Bré, p>su bt 'VApr
group was gl iRkt amsf msa%aedaaes g aRaildtsh H mmpeﬁ zém e tefBre( DMTHR(NHES) which
cont ai ni ng 3%a§ EvafidbleQfoRaRibdaCondf Cb., LR AR AbRRbtol of thd1@adtion W M@ Stadé) HQ6sIn was
several ti Meswadveti Ruckedtivel@ nithTBYriaMb, Qﬁ’&\yﬁ‘ehé OHidride .and \Eth& rwithdue ace6Aatish) aBtRersdat@idd.
with 10 anhydmedsedpysin wisespbaied inStot @@ atniba@urs of pyéidibe (0B0niNBataf(0.2mi) aed dedned@ mi)

di mer, ( DMTT )cAmdiifer Mltotranbihpipanididean, 1 WiRRotnakityingd. yd auspapsioruwas dBE stand overnight

di et hoxyt soi tay FopmaertbeBiiRe aid @hcepyataddi 1160 weatewlatide dacuamdTHe frendenttater wamigk Wihae
col um was vageliareaint (@3 wiob$) ohpwidioe enth LAl of Serigerdrgiae aduegus ammonigy and the mikiugs was
£1i met hyl benzestesall Tothipt 8 Bouss. (Fokswing AXCa aith IFBTECEBteN R 9UPBHS d2YEh e Sebrated and
| ndustri es, L@@Feytra@ﬁdmgﬂrZ’a‘FﬁumOFh%.Wf-rﬁﬁlg"a lspaiyedhdn ausplition @H & mM Higthy! asmonlum
interior of taeate @AM aghibe golaion &Eseﬂ‘blﬂﬁt%ma’ fRmeiPeERlw 0p £ets « °?'H’@" {19 (P9 SYaferRd
resin was ®oritiBution arpdupted pigh WPW@V"edkéje?'é’éﬁst“V gradipgof 3% 30%) in @ solutipn pf 30 MM triethyl
t enperat ure, %"t"?f'“a’\t’aadc?ﬁ%{%t? &Hhr 0)s ﬁ'Meﬁb agtipg 8'Fteﬂ 6‘Hﬁ’l é‘E°F°B'H"e ‘f°“?eH§aﬂP'é o300 £5%; 18

| h
S o e i péﬁ il gﬁu §g% dsbpuep
cerit

SBFFE)CMV 'ngnlcﬁno 5 Lﬂ'l%el'rap . QLJH}H N was ighééﬁl oance liquid
) luti
repeating t h%oﬁga ra%%[ohnhﬁ'eﬂﬂ@r Qrgﬂ ihbF Hen YPMEBIL tPih Qrgo]utlc(nwrgb M aa‘thyl ar:n?:nmans\

GoGplerr], (DB ,iPi[ﬁf) I syAfetR BINATRE BitaifBdXd 41iBld @b 10EMNTen)16RIPIms.r | and
(DMTT) TIOTIO[ err] anafifis B¢ We"Mhdin-citber sbenBifg BINEd IMMAED ST, 1652488 (1980)] revealed that the
(DMTT) Apaobﬁr&n?onuaébnmmamw R thE Atblegtiae edquénod/BiowApGhg. 1] erT] and

(DMIr) GoGp[ err (DMIr) GoAp[err], (DMIr)TpGp[err], an equirnolar m xture of
(DMTT) - ApAD[ @) Syhthesicht Hriohdltn) GpAp[err], (Dlvrl'r)CpAp[err], an equi nol ar

m xture of (DMIr)ApAp[err] and (DMIr)ApGo[err], (DMIr)GCpl[err],

(DMTT) TpGp[ er r ] FouftéanMaudegsive mudloctides (BT )TApéTpothiﬁeq @y thg basigi of thezgetiuende qf ffeamino
nucl eot i des lreide (MekFmiAlzsiiedial indndeNinmiiio fhe Zainp acis sagpance ebfa‘ BEDI\WE’? PRE&EH-1 which
was avail abl e f PythesiamrseduShoere Similar to tthose amplayedcip é'[epworop 9'19 AWRk 1ang the
in the final felowige nudegtidep &8‘@&009&33%?1@‘&‘93%6% M‘é )'“ “‘e °’d°'
net hyl ene chI‘UF*P'HéDMﬁH?PéPWEF‘SMWHﬁPG H p(NH

\C,ivglt g? E gs |2 581 ¢ Mgﬂﬁaegf T )%p;‘pj(m g?l\g;j&! molar Bg‘ :b
obtau Bd m

M a- pi col i nal A yss

t enper at ure &)@l t'c

coggent rate \?\g‘g‘a% téeét s\ﬁﬂ”teﬂc'? s 'eveale e bii %H%BE OP oy d rlneémdgnsequfnge
3 m of concentrated agueous ammnl a and the mxture was heated at [err]
for 6 hours. Follow ng extraction with ethil acetate, the aqueous |ayer was
separated and concentrated under vacuum The concentrate was dissolved In a
solutiion of 50 mMtriethyl anmmonium



acetate (pH 7.0) and the solution was subjected to chromatography on C 18
colum (1.0 x 15 cm Waters), 35 with elution conducted with acetonitrile
(l'inear density gradient of 10 - 30B# 0i220 &826&Bt uti on of 50 nM tri et hyl
ammoni um acetate (pH 7.0). The peak fraction eluted at an acetonitrile
concentration of about 25% was concentrated under vacuum To the
concent r at W48 det i ¢ aci d was added and the mixture was |left to stand
for 30 mnutes at roomtenperature. Follow ng extraction with ethyl
acetate, tH& %rat'reﬁgpr%w was separ at ed and con- 40 centrat ed under

vacuum The rguoma‘ qfh ent rat e was fur p nce
liquid cfir %mt ) tagrmrque aseg on e scr ﬁ ruther {1\5% % glﬁg
[err] x 20 e vyg'%re qglg Y) ’H" ?f% ?‘1‘!
density gr adi E 3 m@drt eh rl c at rtﬁ"igrrgz 40 as < nedter{flt gto -3 (S
7.0). A syny, B || (b T w drbw §ups
Anal ySi S bYudkeh o eM%%&G%@oLr é?éot B&r’rﬁ‘&ﬁ;‘ sph  group:” After
(1980)] rev@ab& gr%u orfab ds%ﬂ Wad r%Qéakeq(ﬁl tﬂp a?der?@aqné?aﬂil E ﬁxc@&ﬁbsef% ihgﬁre
sequence shg nden;hargn Fib: 1 brb syndBEdaEPeSo MlcieRia@DRerd AbavbPHrh B8 RuspiiE LRBISAYE

nucl eot i desand p@fiedbyrevekde-pheled high toawonBdhed uldBroky ﬁtﬁ?}rﬁph? fonld® c%ﬁﬂH‘?é’bﬁﬁmq{a aku
anm no 50 aasod st ¥8¢-oBs@7ah a- Phe- Al a) included within the amno acid

sequencessobt ai ned in Exanple 3(iii). Synthesis procedures were simlar to
those enpl csxedple & dulieatipn & CaIUZ CeisIand fPrepirader of HRMY , and the fol | owi ng

nucl eoti des were condensed to a nucl eotide resin, Ap-d(T) (Yamasa Shoyu
Co., Ltd.) " guitivatonandieroveryiof Cidth2 c§iBMTT ) CpAp[err], (DMIr) GGp[err], an
equi nol ar m xture of (DMIr) CpAp(NHR3), (DMIr) - Opr[err] (DMTr) CpGp[ err]
and ( DMT#9) CpCtablishpd CHH-2eqgls wese arowprinca gerepledly (4DRAT PIRYD @p (eqow to &fluency) in two
( DMTT?) TpGp[eHyy f'as'(smﬁﬁrw@@asfvereﬁ sughgeced fRA0 FéWlpr npfoeran}rg 180
equi nol ar A 2 bortrrm.fétalcﬁe (rDMﬂsse eargl ss éﬁl}ﬂ' n cultured for 4
(DMTT) 3| e% at & mma fhom the) calst ‘i"%é"” Hrgveasravrrr 'éitﬂ "é’"‘PPth ‘NP ﬁ“‘%@@)ﬁﬂm‘w to
synt hetic ”Wé%’ B i'“ﬁ%’d”ﬁ”r?f $pe ?'@‘l ppisy Hureggo ’°"u‘f’ﬁst'§m°"ﬂ&'1 pry Shesroyy bfﬂ%
Maxam G f5b é’ g* “’é‘o‘?’ '? f'?l ‘”6‘\? STy ﬁi‘@'“ 05 n‘?§
had the nu § minuigs '

F %{5 th In a s%
Synt hesi s ceuspI rQ fer SUSD mﬂ sﬁ] rca{%‘J sal? uirtgn gﬂéucs;;:msro% Wit
a DNA synt Iy %d at Q'ﬁﬂ té. £5 eSsoqo%?ainf %él@d

on the p
3185 (19%19’% 'S genera G%ay ‘rrﬂytgrre o as I’Pre p osp oram di te procedure
----- emb&g,am"q:rme formof (DMIr)-dT prelimnarily activated with
tetrazol e was condensed to dG S (S: support) wherein 5 -dinmethoxytrityl
group (DMIT) sagiodlePhmARK &8m e EHIBA LEIR lobtahéttin U Wadeb @b shsE bp Bhbtedtifed WARh Here
wer e acebsy| abathipne sanb dahesd dbbdriBed iA dMBiIBoulan ClomRy " PMATRE 61al. 0CoiNBhrRE HaBolTpKR a
phosphoryl ©B01982. Thb ti@EenOEHI)-2 GlisN@ett WaRyhiDBI g) (oL ispeRduadr 28 alliobA sélfon of 6 M
repeat ed | ngubdidinesigrie gtsmidinim isotidcyanaid, 510l @il divate itV 7.0}y 01 e ss@epaptbiansinaian
in Fig. 1 vis% ssduni bewisy adifate] aad the raugpossivh i vehe svelvehed by eanesilg fiar @1 8 Imdnutes. The
support, debkoeked sutiasid paild tycicsistjonrad ejestion pitas extings (papagity, Rd miyeaquppekivdtiiad
chr omat ogr ai$Ryeerie. AboLB6 pbpibenviscSsreyindinkayzelution@ontaining te disiSSiel @MSwas/@ered to
Exanpl e 5: Bt gustien B 8.7 CeGhin- D1 MEDPTA (PhlTeP) recdissimen S¥H0 at Polyriigmern gentrifuge tube in
Cul tivati onsuélhél "Paéﬂ%\}‘?it soipbechfgame full|of &heqgntents. Fpuriceplifugs, gesCupie Prepaeq Y Wier e
grown In a® F%b g‘(eE ? lsqﬁg??ﬂ"é‘tg%ﬁ 1€ ?08\2&9 f?’cfsé’B‘H’F PLE8T T)° "PIHIPGBPIBIS YETGr e

flasks (150" h'eer 40
so?ﬁt |Son cont ow ¥ ionment ': 'Vi"t@ we‘f %sﬁ%?‘;%?% en o 2 %} '§
rpm \Mhen ta?n% %ﬁg’l‘om or aon ‘j v? meomv%ﬂ edCto pe& fgﬁ ota Ialgp

rol l er bottf™
1
popul ati on éNACvQJAP Hrr%H % t%ntotra A E&P fo‘ﬂ@!nhrutg &JPS‘S Jf% ify" nRQ\faiobépny
the cul tyye,g é&tidngee Watﬁe 4ifalfine PR} BGin lte?r{rln (?an\gﬁ\ AQ¥Dptidh oNBRgo(dT)-
charged wi t Qb0 (he @los AL HiRRGALRI wasCichibvol |BZ’ %aseé.geqma@h af Bhgo@®)-ceflidh cQlinn of
cont ai ni Ng e BEYRAA inEldeing Alike? Tcohﬁﬁﬁd WmAtTHs-BEI (bH T.9); 0.8 MINGDL LGSV EDINE a6@bIR
were separ aé[%jsoicﬁrmﬁéﬂ hel SBINMIA heBLbden Bbatdd e eEcCas s Midutdal it doluRg had Bédn l’e@ﬁlllbrdtddng
cel | suspengiihQne ¥ 16261 biffel ERHorodf pbIO@" PRNA eBracchbhpishétilithSa TEsofiibraicthtainielol
pell et. Eemmelib-HCWPR .5 &RUSRMMEDTA). The addorbed effientlas Ae-tHaryed plough tb ogirB@bnd
sal i ne sol uté elats Ehﬂnﬁmpmﬁr@nha/\mmmedureﬁ wge chixad witO (o irst) ruh of olildle. s RUb®,
to obtain a4opadglof hebohed’) RNatwasebitaded, ca. 0.8 g). The so obtained cells 30
were stored fiibzen maparperml}hlmwvra* fradiioatediefioe sigai by cutresd demsityr gradient rcedirifagation in
extraction of RNA.
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2) Purification of nRNA Isolation of MRNA fromthe CHU-2 cells obtained in
1) was acconplished by procedures which were 35 essentially the sane as

t hose described in "Ml ecul ar C oni ng'EP O\V28i530B3 et al., Cold Spring

Har bor, page 196 1982. The frozen CHU-2 cells (vvet vvei ght, 3.8 g) wer e

suspended in 20 of a_sol ut | on pa |b gl ni d| n| .
cor n eécr cMm | @) yapor tor 0'9 lt'ﬂh ﬁ@Fﬁcal
:’;lgt gl goc/glgggf %hégé of &arﬁjgét,%rll.g@?@sucro ) en #%a J: al % e y
vortexing f Orce?ﬂvjug?’ﬂ?%%% hs lutrgn iﬁ @ (IL’v 2§ ) g chQe
z apr) i

and ej ectign DdSabf né’é 5% SDS.
needl e. About' et nd dr chér&ﬁé’H‘ihe ﬂ ‘ifﬁm Peﬁ y‘t‘fB 9%409 lalFbQ ribed was
di srupted celd |s%ol S éﬁ/—eéo@ | 94 O Soife e dt 594848 minbkela 314

(pH 7.5) I n-& “}\Q&d dn P LM‘%EJ &Jﬁ&fy g@éaﬂktréofuh&ﬁf thtéPQveJerbeﬁtHﬁébdaat ﬁfﬁvﬁ@& g
that the t ubefom%{}e Arathibns Qhcrl Wiighhg BIsGH iwere cEftkied GRIthdid dbbiiRioh BB niWEGVaE measured.
prepared by, t1h8 dpedGf e RBtiARSE RNRE dodDdR¥AniAdHdorr BB trasif WORE p%&;tno?q@@f Sedae BNAs
for 15 hours @bdséhd RNASTEE2, 185SaHdtssn Qi ARl damb SmvEhe GVIBFNRENtY B &6h Fradi®Swasl dxdinifed
smal | anmount vath o6Efesalt Xampls ladkds by the foliaving rdceiutss Ofirsta the @tRNAr i Badhi@ction was worked
respective t ulpdsto weagpeaus siiutior daving iaxs@bnatbniont B0l peeyted woé takenttem Xenabus\abdueche
up to provi deyear MHGhd temuRNA sohutioromascifjediadZin klich Af hannert that at50mg tof RNR was thjedted into
m xt ur e of 79 heea @locyden dencéucio rodytes wegen placsd til each | ob 196 fwelistinad mitelite@ pidtev/ihé uenytss whre
et hanol wer e catiidestifot 48 houtsat riomapmparatee inot0B k! dRI/Baftie sedidrd 188 i Ne€li 1 M K@it 2 mM
RNA was obt ai ¥ai§Os:rQih M aMasOpif 0.35emM @(NQs ;. 0-HIomi(GRCK: RNmMAETS-HS faHF 7. @ dpeficilim 10
the total RNAWY antatrepioryeisygtep ?Q)'@@(HIUF"%UR?F‘&‘&WW HP Fy'tu@n‘V“{?rf%ﬁO!ﬁﬁdaW"éfﬁed and
taki ng advantRgedss @ g %&ttﬁbé?dﬁr@??ﬁ’ ob§- CﬁFpﬁ'V' chain at 3 terninus of the
NRNA.  AdsofPt i omFCBT PYUYAEs f°”6‘i'e'l°lbﬁlpf9§‘?é‘ Y pbrSAagionss. | Bj ocheni cal s) was

achieved by passa hr ou |l ul gse colum of the total RNA
in a |oading §ﬁ£ﬁ§§ %yggﬁst'sg‘?fﬁsﬂﬁ?%ﬁg %’f‘%ﬁ %‘bfa@) 0.5 MNaCl, 1 nM
EDTA, ‘%”ﬁufsel% 3 50 “%Q'H”Aa{i‘f"d %mexaﬁa % y %E%% sqwa, ¢ [JFLa';:JI otal
buffer. Elut |S[Nuc ‘TEA s acconpli htedmvm f E ut on 8o, 25, 209
(containing 1 rrMTrl s-HC (pH 7.5) and 1 mM EDTA]. The unadsor bed

ef fl uent was {)g—yﬁh@{sg,egngqgagt,gmgcﬁm colum and the eluate obtained by
repeating the sane procedures was mxed with the first run of eluate. As a
resul t, 406 [ er ah epentidtetub® kaspadity, 18NN WAS cRiRjed| Wi Jeagdi€ inStRe PliGWIRY GGbr8INA of a
was fracti onab&tlord BUlerSEEEMIAYKCE W50 Inihs Rigdie, 50 iy Trisat, @Ats.3%e0 i bf 200 &M aithiothrsitdl 232
EP 0 220 520 [Bbt a8 @MINTEEcomaining t 218 mdr @xcie UAES, ab¥B.d0TBedd dTTP). he ul akdtraCor |PB
manual of Schioedd of mersddans.i 32kl of MMga(dT)izcal (frdvie PHhdRishamicalsb$08arglingly, 2MBiLlodf ogy(A )} RNA
Spri nger - Ver | @g .ghidvani @0k il diidistlied! lvaterg A tdBe of 400 1y 6381 pacti@t splutich washeated at 65°C for 5
speci fi cal bsy, miautss, -an® Biegiter rhested diedRSC tiy fHmindlesnto e beatedesgiution, 180 aniBeat lamgyerse
SWI0 Ti cent riahsajetase(hekara Biwrzoskes risoevas @dide. folinyvingareastionr fen F’emera hprys @ 2% Wi aten
5% and 25% of AR dibibiterelBetieses Feeeash Lelmrairas)z 20Vith ) 2 | m d? Mbr?f At prdive
0.1 M Nad , 1RyrpRespiatesandc ynis{4 o 2 f&veﬁmt@wmtaswwa {caried out at

hundr ed FQFRE 2dipurp-pide feaclie m gsmun By
oy Godrilhe o eameggﬁ'rwa%ﬁ%%m Yan ecin 'T(jgmw'*g%‘q '%egaw rrandad cONA

sol ution was ¥EEPEE°At [err] for 5 minutes and, after being quenched, it

was pl aced on,t Iutlons whi ch were
centrifuged a %) p@gﬁ%g@(?%@chq Qé{h%mﬁ%%%g&ﬂ Pg'gtlons each wei ghing 0.5 mi
were col | egted %Msﬁa&e@é@@%sﬁm&%ﬁ1)%@9di9gmv¥@ﬁ dRRRE Wi To the soltdR wad R 60
of the fr aCt ' nét NBhSE vifeh E{ﬁd@ RFIC p R sitil Ecab RGeS, 88 nmiMnerniefel (gHo8s), f mm
standard RNASdn‘)fo{h A5 OV, 287 1 miP B8] Chn@ Ble- mifiire (WAS hSaRdiBat 37 ator § AMutes. Gofthe
activity of eggdiord scér, @muwteammfaeerawé (2 uRERY PASBIGHhentedls) VS adde@ ¥AdsthdKixture
the fol | ow ngwasrreaaﬂa;ram forfa.9 Mithutes. Reoviig\fsatifenteta phdnbidalolofiin Wwack) Wl dreibitatipn with
I Nt O an ague OsifansiQiwich), BB dO-RMEAEDNA ve disEIvbd M40 Q.hof GFTE[selltioh cordairingt 108 mMeENaE!.
taken from Xenopus (about one year old) and the nmRNA solution was injected

I n such a mang@ynthdsiatof doublB-strgndef cOMANA was i njected into 15 one oocyte; ten
such oocytes were placed In each of 96 wells in a mcrotiter EI ate; the
oocytes were culTbyd etofftwr DNPEschijen reparedinnding wedhplso@tlz-es (200 f@!\’"- -Ldgiochenpigals) was
medi um [ 88 sarivaddedChnd the miAtKCIwas Doatednfivst[abBF°L for. & minMesirthen s’ f9r{30 minutes. Wh"e the
7.6) peni ci | | i veaction saytion wambelds et B86¢ Bpyicef 18 @ﬁ?'f[bﬁoe“MlT@s J H: 790 @Mg@ﬂ?

of the cul t ur ®HeaS0s erch¥8raM KGHoh s pt $ BMEENTEHEOYRINNSr4 BV 9agh &;}%;gdg H fi-é-\
for assay of €TEBBO&Eef\mMys- NA@) 210 ul ofclistiljed eveer, 20.{+] ofif GOILRNA palIFERS? b 5'8"“ “Z°
present in 15 - 17S fractions. Exanple 6: Synthesis of cDNA (Construction
of pBR-line cDNA Library) Fromthe poly(A X3 RNA obtained in Exanple 5 was
synt hesi zed cDNA by the nmethod of Land et al. 25 [Nucleic Acids Res., 9,
2251 (1981)] as nodified by the nethod of Gubler and Hof fman [ Gene, 25, 263



(1983)]. 1) Synthesis of single-stranded cDNA 30 An Eppendorf tube
(capacity, 1.5 m) was charged with reagents In the follow ng order: 80 al
of a reaction buffer (500 mM KCl, SEP GRPPE2GB1 250 mM Tris-HC, pH 8.3);
[err] of 200 niM dithl othreItoI 32 [err] of 12 5 mM dNTP (containing 12.5

nmV each of d TP TTP r of [ r PdCTP (PB 10205 of
kara Shuzo

GT d
Amer scharr) Fl f s C
[err]/m ) ‘E}VGI’ dq‘s:d ; £ é?aﬁi(j‘ o jwng ddmon of 4
distilled m d '9: %awnow't ﬁe(&&; :;] ?%out P a ?V s § nb t s
at [err] f QbR ﬁnde S di aSOl on a gﬁbe te cﬁf? ele rFs‘s s
s at

the heat ed Fﬁag éﬂt ﬂesp g"{gnt ssrzgof@a ? out
Co., Ltd. )0%50?‘{“ §&lblolsPanid %lr eeby Iur err]
of an RNase inhibitor (Bet hesda Researc Labor at or| es) 20 [’e'r‘“]'“of\aaIE
sol ution, XLfataBinkcht Bl BMesRetidMaiisnephRsphat e and 48 units (4 [err])"‘f‘\\
a reversg transcriptase were added, and reaction was carried out at [err]
for 2 hours. ThE@oub@aiidedonNSererdRatm tabyissaitet ihis0 NI @b TE sutivh R 118t 4 @i )
and 10% SDaddirfy Hueisrrof Jhe tide idddtifibtl s 2)Cae bert doaed, RRNhixiwb twas RdaRAk 8T0lt@r20hintes.
and pr eci piFblating addtiob lof € efnoiernfiiahirarsibrase (23 iunigiia); Bb FraMiee dasCdObléctatbtd reaction at
obt ai ned. 23Y7°CGAbrt minuren (ThavéaftelCing Inactivon tsalutioh evas inmgediatetyt coclettie d°C; [BMAh Deaction wake
si ngl e- s®r anadepd biDiAditiphtofiil méof 4.5hMIEDTAER lidigstalatmeot with pblnsitchiblofeoin arest peecipitalion

t he sol ut i ofh ethanolatfielprdcigteoblaindd wds suspd@ed fafOnl atedTEnsplutianf f er [ 40. 0 M

pot assi um cacodylate, 50 MM Tris-HCl (pH 6.9), 4 nMdithiothreitol, 1 mM
[err], and5lCWLH@FP]PBPa¥1‘G°PHé"Wthure was heated at [err] for 5 m nut es.

_|

To the reactlon sol ution, [err] of atermnal transferase (27 unlts/[er]
P-L Bi ocReni d&I's 'cﬂifﬁ saﬂﬁléﬂ“'a‘ﬁﬁla' tofigoldR)-Sallegt s P %erarc Lpbspatoges; 10
m nutes. F89’F'b\ﬁr Pf; t?“ dPrP' ?ﬂ?F/CEH 8‘? in a TE solution
preci pit at ]|§ '”9 ?cﬂﬂ‘“ ie? %ﬂ %Pé‘é‘cﬁ aes n
40 [err] o

doubl - 53 e °8f °r“ ;ﬁ'[e, S 'aé:’crwssud a, %rée@%]gc ?[E;'r:;r
[err] of ¥ ol

the Tm xt ur vr)erg d tfansf rgu ?16 aﬁr% E ﬂl%ﬁd epr an gro
m nut es. e the reactlon soI utlon was hel d at[err] 80 [err] of a buffer
[100 nM Tr neanrrgyemmezrséaoonaqcmwnm ra il er ] and 500 MM KCI], [err]
of 4 MM @NTP—tontai ning 4 nM each of P, dGIP and dTTP), 60 [err]

of 1 MM [er1;$ynme£%0f%@ge.gﬁnagddm;\dl still ed vvater 20 [err] of E. coli DNA
pol ymerase | (Takara Shuzo 13 EP 0 220 520 Bl Co., Ltd. ), 15 [err] of E ...

coi | DNA | i gas ecdortiaitamah $lauxeredides, debdriled inarenpid5,[39 ¢ ])f tekenFCHUSD bdlls Wbia perifist
(Takara Shuwiee doan oligo{dd)-Jeliviess eolaraidard sumaqhehﬂyevomex tplto@biain 0GLIIGRON@T) RNA.

reacti omssat [A&TE bolftior (10 h dauing 1Eaiglobthe nofy(AOCINA dissolvsd tebrafrivivag BB ie B rdagtion tube -
reacti on wasntaidng i0axg o attinerhycind? (Sjgnfap Thetediteruthe 1By wes diengerlieitht reagemsiinriwrfoliowing h
phenoi ch- loslendiimf arayepe bawegpipticatbiuti [0 miM SdsR dH {36 oM Ma@ig 260 ®@M[KSHr 0 ubf

a doubl e- stof At INEDKGantwiRig SlvMieacidof dPiP.sd@ P, deThknd- HPk A eHofcipeidWmsis (0.2

di ssol ved i#g/ms PrEBisdipmicalaint ahq! 1%@ *@éﬁl}d 2 gl of RPlaginy @ prite/l; Brenega Biotech); 10 k! of

el ect’r opfiordevese transipiase {19 YP 6’°t hfé)s‘ &' wi’PEATP 4B ECH mPréC“Q'“kbp
wer e adsor t?é‘?j%[H ?’rr’é’?? d 191*%' 25

cDNA coul d "FEiop e % 5 gl °°/°$v yihe g eatment
doubl e- st rz%ﬁgl ar"ﬁé °fT(T ﬁo “’E‘Eﬂﬂb’feéfpgﬁ e%‘ae %bﬁs'g s'gg'&g\gg ed CDNA
di ssol ve‘g err] of a TE solution. After 8 [err] of a dC-tall adding

buffer o g nﬁﬁéQ?of'dgﬂfH-étrfahc[%Q ch@a 2) had been added, the mxture was heated
at [err] for M nut es ow ng addition of 1 [err] of a term nal
transferase (gg cBRAbSAR&E i I) wastdiSonBtt 25 & MaTESHoR GhEs rehlion SAfibh R4 Fdpared
[err] for ?byr&jcﬂhbt 88 folldwhf RagehBin thb RRef RAtsh! IS laolyMBrastasutiér THBRChRtHRDSS (pH
cool ed tg [7&;rbmvRgC,63 it Fhdr@Prod¥Rdholl Snd e RBRET; Yy wied dinint 0ITFe fi.0 L brefsimm of
0.5 M EDTA. g-#m; b QWi 5iG-2-pAtmreintuciniis; 0.2 pin e kediciniongadeqerminaad; THkars Shizb &b aay;

wi th et hanalo, pitdhe. AN pdiRhezasd b {RewnBblanaBiombs pendietk) 01 10 of BNash HOBO anibke:

sol ution. SekekOSHEEd Cio tLid)Nand 28.p BRufldistilled @&®iA | i brary 20 Four microliters
of a conmer ci He redcliapodoti@n- wasi ihabat@@BRIBZ foedthour, gideédgdarn Re swar enperature, and
Labor at ossi emcpbaldd fpreanrafiditomal Hdle Tien, thé rdabtion d@s pedntted byl @ddition of 0.6 #hERTA EM/end
obt ai ned i reo%)SDRet aul)cand ebtendntiwith ghehipl/chlorofotmh endl rreniritation Wﬁgetmo'["@fqgeﬁeﬂmé The M
NaCl. The difedhlainadwasodissbivaddol 20f of Q5aeM £DRY erd a tgaater W@'“‘H'twté‘fapife Byt adgition of

M nut es, sUbslefadienohbudler 1580 aiM TristHO (HOE-0) 2ngh B M MGl Sondesd S sRM ENT: pary* tpf
roomtenperature. In accordance with the nmethod described in the |aboratory
manual of Manlatis et al. [Mdlecular dojpyng, 25 Cold Spring Harbor, p 249
ff. (1982)] (other routine techniques could also be used here), conpetent
cells



were prepared fromE. coil strain X1776, and transfornmed with the anneal ed
plasmd to produce transfor- mants. Exanple 7. Synthesis of cDNA
(Construction of Xphage Library) 30 1FP83%0%@8i& of single-stranded cDNA In
accordance with the procedures described in Exanpl e 5, 3.8 g of frozen

CHU- 2 cells 0,

su bsequent | yv\ﬁac(e? @ﬁf ésttugrﬁof 1‘%{%{:\?&1% :éRLIJ]a% (%QFQ a? rH.F\;%Zga %@JZ&I% ﬁl@%éhe reaction
sol ution [err ﬁeV.h&.gat reE(ﬁ"lBﬁ ouai o N.Mo)m ELsisHeh Xﬁqhi?rt% {64 N %ﬁnchea
placed in a rgaghindio:b3Mees Gl thﬂﬂ)%lg} E ub&ﬁﬁﬁg ofo§m and

Thereafter s tfigidibtR wARSh4nBIRSIR® 1Y Jf B d6uBRAFAHISd sONA OWM ng or er
[err] of a reverse transcription buffer [250 nM Tri s- HCI (pH 8.3); 40 mM

[err] 250 M ¥®leknyiaid of Bdublk-s@dndd JBMAINTP (contai ning 5 mM each of dATP,
dGTP, dCTP and dTTP); 20 [err] of oligo(dT)[err] (0.2 [err]/m; P-L

Bi ochemi cal s); Anp&uetds solutich (34 @) biheOddobISEtaAdad ocDNARYhthesREd IRNP A MikedOvith 40 wl of a
units/[errhd MetonegabuBabmoti) TrisBCI[(eH 8.9); 5f mMEDTA], 2001 @f 5 8AM BARBE (S0P L M BeaderkSyl-
units/[err]; Seethdgetkionitéo§yay G mM Birgichptosthapatlr arjd 10 Ui et witerd P e (MbBurf,eliSTil of an
Amer schan) ; afrgRiliGetitase [NegfEnglandeBiolabFha§ unitsdud)t was rdded|tuinalera reastian dolutiay tetalingl 200re!
of 100 [err] Wmaguhe|Feflowing jneyphalionfah37°Q fdn @ irpuss, frerimeriewithadenol end sl angureasiphiatidn fih
addi tion of CetBNAWEETAquEedioyecayrthe®MASDS (1 [err]). By subsequent

treatment With phenol/chl oroform (100 [err]) and precipitation wth ethanol
(twice), about) Agdifieayof F°°5‘f "”59'S| ngl e- st randed cDNA was obt ai ned 45 2)

Synt hesi s of doubl e-stra ed I n
29 [err] of a7 'u’tiﬂ ey eéhyfa 36‘ rfstr P?JP js ! {pH
}ah?\f foll 2‘6‘” ng ?1f ithi f z,C') weerebad ed makearegcg:n
[grr]er m[ar Cap”é\o}f n toal: #L(%?LA [Co hIL
4 \

15 mM [e ﬁt@é bk rea lu e 110 ofe1 mﬁ

DNA | i gase .s%\ 5r r]\M épan 00 1 ddﬂ éfEc&i@ kds i,
DNA pol yMELASH dmt G&t%@@f’c P2 HAlird. %ﬁiﬁs@&J ;29u110f %Wi B arldIES8 of

H (60 units/[®ed$os ;F@fkaacﬁd Satéasu $yOrreatrrehiCvith iphékd h@%fdm &R récighbtiod 'm"'tﬁ bthdn8(Cso as to

wat er. The r easdérGRe BRAUthbRSVA dnfattBRESRI Mker Vsrdmdved byl gé) Gilkationadn| LMVUREl Aclize |

return to roomKd)ediRgarddeyer electidphoRSis, dondslioabaierfbutai® a0dilg &NAd lidkerkdded! bkible-
t he reacti on sasiequemched by addition of 0.5 MEDTA (5 [err]) and 20% SDS
(1 [err]), sand treatnment wi th phenol/chloroformand precipitation with

et hanol were Hdoihiog datls-sifdndedANNADIgOvedorwas di ssolved in 20 [err] of 0.5
nmv EDTA and a reaction solution was prepared by addition of 3 [err] of a

Kl enow buf f er [ Be0linkértafidadsdopigp-stiapded D0 vean dnisd withl J4rg pi Drsﬁn[lwiW]@pF“Sfeﬁm Agt10
dNTP, and 4 [\erte] (Vestor Cloning systent). 120ig o6 2 oaps bujfian (@50 midfTrieHCland @0 oM NgCl2). apdg. i
of a DNA péf yehsishiod wery. antiip f“f theatergt 42°% TS\FARjnules. Theraapr) 1 tigh a0 MM, b
sol ution was ?fﬁdd‘ba‘f'\?éf"%itt" %PPz Jr DNA ligasp iere addepip maleca tptak vatymp gh o ! @nf reaction
sol ution was WRSICATiRfOULPYeRIoRbRt (! of a TE solution and the reaction was
guenched by %gltlon of 0.5 MEDTA (5 [err] and 20% SDS (1 [err]). By
subsequent tr HERESROT® phenol /chI oroformand 5 precipitation with

h I | .
E/L t ﬁ;?at i g‘nogid’ téc{ tlur I)f tﬁe ge H o &s‘n rgpgare %&%? pggét?éﬂﬁ %ré rnr? }n)tro (SJFCkF?jlneg kit
oubl e-strand he5| was mxed with 40 [err] of a 10

met hyl ation b BRS; ;;@,, f Brdd pwe ™ EDTA], 20 [err] of a
SAM sol uti gn %g@%??é%n@@}fenogy -raL%t Flyl r{et ionlne (SAM; 50 nmM

[err] - mer capt oetWnaiih 541 gapdr WOpIdcRE loh aCdoio@érBliing dger infdBiud avki Wteto sldad [0 871G 1&@f2
an EcoRI net hydus ehe( flempdpBiovansiibRb@hiOgsated by Ui fofidwing Imidthodas TABCRE ThEmp¥ak BAnl.
reaction sol ugibdpem) odeabd2i(1eg2)200 [err] in volunme. Foll ow ng incubation at
[err] for 2 hourmss céidnasat traesiéred dntohth I5¢ pdpea werectiniter gamwal optocai ggat abdion comtélbing
et hanol wene chirahpbéniodi (250 ugad)ovenight BES7TEBNIA. 15 4) Addition of EcoRI |inker
To about 1.2 [emhd 54if paphrewaseedoydradt @d lefortiybam tamparatiedioDMminutes Dnapether shaet gf filter
l'i gase buf f er pgp@rSatriietl Peansimpi@inafed Hitl .a3).5 BrtROHODIutidv [Tis piocedoreva apnepted fwiqg. Two
preli m nari | ysipie sysh oessl candadted-dan RI mipyteskusing @1s0lytian: of PRKM THs-BRILRY 8id\t 4°C2 (yeatments
Ltd.), 1.5 [ewed copfluctadl witylaspiption pf 50 MrTyis-HEl (PH GDford/mitienispd Nithe]-§ BYwim! ghajlvsozyme
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fragment of cCphosghalsprdcBiiie, WBS-1Cisls Wéré BuilvaioiRlo Yev 1€ iasityest 704044 twWasheB ABESIth a
t hat hybri db z esnwirdehDMiEe npRBC o thélivashbd agIBEA berikfreds DREM ANt Eontalifag 260 Ilg/mi of
site of pBR32BEAEHRRrBULNG I2araal IR plEBMidSIMUCES prebbared ialIERAMPRY 13 Waa4da®N andvdultiation
restriction enaydwsductaddt ST tohe2 hodry Bubsajuddly, tisncollbsers @adhad tvidd wild peatvaciias. DMEM
DNA fragment obdigaandisulected it funtescultivdtion et 3796 toh 2 howin abDdEM aEdiunantiog do% @alf
cont ai n a generuodicht mVbehlidriweing:Linrrasft®- BSFellp olesppeshaddeice Fith 8 sBiA-fbe BiYIERhedium
was checkeds f and culiedsb 3{T€ far @n edditionat3 days in3- (EM mediur pontaning He% dalfleanoy 20

met hod and the AbepwsMptad of e ge netanesinylifie PirCHS-yosls wamadysted i RipHeof 4 Withi1N Sieie
fragment had e% Ar'?é§t’i’"r‘%°t°i‘ ghewal, h‘@e of werorepel. B9 teé}ﬂngwmwt%wﬁ rgmovgd by centrifuga-
Scr eeni ng of F‘ss fieoush gaopey olima 41y o‘ifﬂ:’f 2 gm0 &iled gy Iﬁéﬁfe‘@@?ﬂﬁ?ﬁf’

DNA and Bszcar {? §'”“°1"r’("aé|°? i dc P psRpenely Higrithste wgs diluied
1500 bp ¢ hdt Hva %wr?fea@? é‘dP’ < higo pertf 'r%;{ ggrddrh pr@erv MGG
transtation if f‘g&ﬁ;ﬁ‘e N t e‘btl on “’ 0% Eﬂ‘ﬁ?"
of 25 "ca. 0T THRIAL I, atﬁﬁr:gw%r %“5 'tr% a.:"

Dral was dl ) ffér MSU e |§ta to Cl gell§ SDJ s a hi ﬁfge ures

In pI aque Qﬁbr' QnC(S ell@%rqu k: 5 above-
described aboy& m%EJd dQﬁbes%pMaﬁtrﬁ% rééér%l; éarrur eﬂtr i zation S0

as to obtain a %Jrﬁaﬂ%@éﬁ aclites RBthh BEaifdACaRREd Wéte §§%&§%§Qh§ R oNhbthdd-o-BsF

The plasm d t BuSiyodba 5)€dostfad BARGR M tRSREEREMA The redl) rizbd in Table 1.
Construction of Reconbi nant Vector Containing Chronosomal Gene for

Expressiongpn COS Cells The plasm d pBRCE3[err] that was obtained in '
Exanpl e 11 and which contained the chronjiatydg _Jene 35 shown in Fig. 5 was
treated w t h EgoR——FhepSvH—Kptasmddescrijbed by Banerjl e al . I'm Certy,
27, 299 (1981) |was treated with Kpnl to rerrl)\,iei‘”ﬂ“hi*,n B@hﬁlcﬂﬁ@lﬁpagﬁd
was further suljjected to partial digestion wiijth Hi nd(‘F‘Pl%‘bl €bskbnove

part of thesl atfe_gene, of SV40. The Tragments vvere rejolne Jeéo prepare an

expr essi on vect|oPuf&fied T‘F\'P‘Sa%e@‘r%Fwé OtRghtled with the re8triction
enzynme, EcoRl, [@nd dephos Tat with an alkaline 40 phosphatase
(Takara Shuzo @ CU1E'E t‘a'F ect or whi ch was él nked to the
aforerrentioned %‘B‘F E wj‘e aid df a TADNA | i gaSe (Takara Shuzo
Co., ttd.) 4o bf%‘i’ﬁc b9 in Fid. 7. thi s _plasnid _contained

t he enhancer of &Y e ngf Egﬂgcatlon orii gi n of SvV40, the replication
origin of pBR332 s g § ﬁ lrﬂr‘(\ggglu[err]-lactamase gepg (Amp'), and
had the human G | deio' ned qownstreamfromthe enhancer of
SV40 gene. 45 Hx . =
Cells COS-1 cel |éuigﬁpéllg§dc@g gguiesy of Dr| @ uzman of Col d Sprr ng
Har bor Labor at dr ¥ ahkErfmedt PEhNpdLOBBE grown to a densitygof about 70%ijn
Petri dishes [erqimnm,}agéangoafmwl medi u (DuI becco' s 50 m)drfred

EagI e's medi um avad S—ftorm-N-SSHH—Se-y-ad—k—ahdetr—tre—tr-ade—are

"N ssui ") a@entaining "10% cal f serum were transfor med by either the cal cium
phosphate procedure [Wgler et al., Cell, 14, 725 (1978)] or the

DEAE- dext r an: emmqqmmms.mdagsee for exanple, Cordon et al., Science,
228, 810 (1985)- J- Transformation by the cal ci um phosphate procedure was
conduct ed as foIG|0§wsHs Cﬂlﬂ@te[detp acgll evncentationt B0l celis/plalgN® G aversr tapelerangd with 80 ug
Exanpl e 12 stvasf thh elasolid/eMLGER=. Jgier Bchoprp. tor tolg! FAA was) niRpeisH inAcacrdaneq with thg arogqdyR of
of distilled ﬁ}@ltgemlléle:hzm 18,5804 - ('%99r( 97@] 2 M err vvas added. To the
resul ting sol ut iTBhplasiigpBRG4 optajpe ? Ragye Anal "Hﬂ}?e resulting
phosphat e buf PERG4-qspyed Db’é‘)“%@ﬂ*étfdﬂ@&“‘é‘??ﬁe% ‘Hté‘[ f%]?é‘s%?‘ DRMEIROtigR, kingsg g gfpain
20 - 30 mnutes. The cool ed m xture was added 18
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EP 0 220 520 Bl dropwise to the nmediumin an anount of 1 ml per Petri dish
where the COS-1 cells had grown. After cultivation for 4 hours at [err] in
a [err] incubator, the cells were wkEhe&R0%20B8 serum free DVEM nedi um
then left to stand for about 3 m nutes at roomterrperature in5nm of a
DMVEM nedi um cont ai ni n 0%%I cerol %nd ewashed with a serumfree DIVEM

medi um Aft & °% §T'E? o '@F%g" B ocay '
F[%:e are W?% Jggﬁs Wéoa‘ ﬁl :E:eas ilsélef»ubs ? (\L% dgcvé‘fa the

O

medi um cont °Pﬁ erlt@’
overni ght i s wuth 00 yrit /m of lOCh accordance

of the sa "};uewan Wels gRg [0) 1 o
2 : t pro of LcAid 1 a( Wed by 4%
o S e U@i@‘éﬁem ity
to grow t 0 a rhsJeLlXt QBar%Océ?r@Bg\dWe%"% Ep%a%eobg\ér\teg a8 a]sq'oﬁﬁ/r H&fbl&ﬂeﬁéﬁ %M Cos
medi um to e MRSHRA 268id SresBordiRl Wsh bE Gad MMsMofdRE, UM cont ai ning 2

[err]/m pf DirfbedRXis aRAZNE0 cénsmé fola 19 kordtdiEaitlsr Sitindls M&E&{peﬁ&& toqa@ma@d

in Exanpl e idd ¥RGerasidRpcin Foub bidfe. b Q8peaseonducted at [err]
hours; subsequently, the cells were washed twice with a serumfree DI\/EM

medi um and ExdajpectserhysieochamidahBrbpettish b teadbtampdad-c§rerr] for 2 hours in a DVEM
medi um containing 10% cal f serum and 1 nM chl oroqui ne; thereafter, the

cel | s were wpsrilyels bivemire avitl cdmmsiteer um f r ee DVEM nedi um 15 and cul tured at
[err] for an additional 3 days in a DMEM nmedi um contai ni ng 10% cal f serum
The super nat anfthe gfude HBFseamplet raepaed it (ixeropie 13 fwaCO@HIgd debdeardengs withl j tiess prechdires a
pH of 4 wi t Heseriqd ircieeinple 2. dhe arified CSickéMmple wias bifdroiwaedeleyradting procadisresy fand the amino
n- pr opanol , 2¢itheonnsgigniof e Pisleiatopipn efitee hverlyraimwapamalzgd Behmethad qf amine peithanalye
super nat ZAt Wiihan pHiewgig EE"H’I’ anglyzes Bitpchi 838 nifitqchlr kigF The eaguityj 3y shpwopn Table 2.

rever se- pha é@"'&%“r“ﬁséi’"d l‘*@ffﬂ'& aSIkEP"F@“‘K'S) and el ution was conduct ed
th 50% uted 20 two-f

Subj eated o Pg‘%‘# %‘%‘“%‘ﬁ%\‘g@& i gﬁe%e( mﬁe@vwffda'& 10 s et g Ty B,

YMC- C8 CO' um w s 535%? m 5’01 %h 1§| m!? on(Ei br§ Ut ::orgn adg Ié]j,t%ﬁ{ LBr;c; \@e&i

vere el ut ed rofe Gancen g ey QVE}E tF.ee A5
freeze-dri ed &gﬁ?ﬂf in VJ.' c:i% ‘13 ?% 24 ur%al{leefﬁll"él)tan@f
these pr Ocegk'rtﬂsandtS' mgfo li cebt”th &%ﬁ@ér cl g'"i/le, ware
COS-1 celyS cHiRmtda MY AR Yollon E 0243 ﬁ% Ka (Protelr(oéleﬁﬂ yhe, ﬁ@ou@% 53\
wer e transf QgmRshaMbh) T me@,msonal -gene free pM y the ab ove-

described proceduresean dybmmammpaheﬁtm@mé QB bd, ag a2t HaliGralgsSor (i) was
concent r at ed. exiagidaMRReroh&RE acti vities of the obtained sanples were

assayed by t he rolvet inadie,afe tdnaBrvalie GSH) wislubadi t y Assay (a)" described earlier -
in this speci f-iFodtrp,alie. avdrags of 24 48 iRl 72Mmeur Yelvavderi (i) @ds wsed. Tabl e 1. 30 Table 1 |
Human neutrophilic col onies (colonies/dish) Purified human G CSF. (20 ng)
18 Culture of COS cells transforned with pM-E

0 40 (concentrated 20-fold) Culture of COS cells transformed wth
[err] 23 (concentrated 20-fold) 45
Culture ¥f COS cells transformed with pMCE3[err]

19 (concentrated 10-fold) 50 Exanple 14: RNA Analysis of G CSF CCS cells
cultivated to a cell concentration of 8 x [err] cells/plate [err] were
transfornmed with 80 [err] 55 of the plasmd pM.CE3[err]. After 48 hours,
the totel RNA was prepared in accordance with the procedure of Chirgw n

[ Bi ochem4§try, 18, 5294 - 5299 (1979)]. The plasm d pBR&4 obtained in
Exanple 9 was cleaved with restriction enzyme Ahalll and the resulting
pBR&- derived DNA fragnent was radiol abelled with [err] ATP using T4

pol ynucl eoti de ki nase to obtain 19

&0

(30 - 60%l i, a,{,,qﬁé R r&ra

65
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EP 0 220 520 Bl an ca. 2.8-kb DNA fragment containing G CSF cDNA. The
fragment was recovered and used as a DNAcgp9besagihf €f the DNA probe (1.5 X

105 c.p.m, 2.8 x [err] c.p.
20 [err] of the total RNA pr
for 15 hours was conduct ed.

400 units/mM of S1 nucl ease

m[err] DNA) was denat ured,
epared from COS cell s.
The m xture

(P.L. Biochem n accordance 5

It was m xed with
Hybridi zation at [err]
pgested with 200 units/nl or

with the

procedures of \Waver and Wi ssnmannAfbool 3ctdAdndlRess, Datall75 - 1193

(1979)], foll owed by 4% poly - ] e presence
of 8.3 Mureas Detection by |autor alirdgeapfijdsas t hen coeleded. |As a
result, a band correspondi ng-TO 722 WasS ODSEerved as a_stronghy
radi ol abel | ed band in COS ceIIs,AFPozgﬁﬁithﬁénband orredpdnding to 487 bp
was al so detected. 10 ThHerefore, the RNA of ceIIS was fqund to
contain G CSF nRNAs t hat correspghaed to the am no jacid eauences depi cted
in Fig. 3 and°Fig. 4, respedtively. Exanple 15: Phyl icocge i cal |Properties
of the Obtained G CSF 15 1) }jAnal $8Fs of amino acid konpo tfion The crude
CSF sanple prepared in Exangle 13, wa urified, In cordange wi tih the
procedures described in Exanpl e g%Fi§§£uTﬁeGgB?ifie nggsgnple was

hydr ol yzed bxsroutine procedur es gnd the am no acijd conpositiorn of the
protein portion of the hydrquza?é was anal yzed by met hbd of agm no acid
analysis 20 with an autonatijc aq&g? acid anal yzer, Hitac9i9835 (fH tach
Ltd.) The results are shown {in Tabte 2. Hydrolysis s conduct ed under the
following conditions: (i) 6N HCyja[err], 24 hours,}in ygcgum (iti) 4 N

met hanesul fonpc acid + 0.2%|3- (2-am noet hyl )i ndol e, [err?, 24 hgurs, 48
hours, 72 hours, n vacuum 29 1Z§ec ampl e was disjsol ved gn a gol ution
(1.5 m) containing 40% n-prjopanol and 0.1%trifluoroacetic acid. Aliquots
each weighing 0.1 ml were drjied wth a dry nitrogen} gas gpg, aftler addition
of the reagents listed in (i}) or (ii), the containefs were sealdd in
vacuum folle@wed by hydrolysji s offethe contents. Each of tbhe val ues shown in
Table 2 was the average of fljour measurements, 24 hojur value for |(i) and 24,
48 and 72 hour values for (ifi), ®xeept that the conftents2po8 Thr,} Ser, 1/2
Cys, Met, Val, Ile and Trp re 30 calculated by the follow ng nethods (see .
"Tanpaku Kagaku (Protein Chegm stkgy [1", A Course Ijn Bib8h@m - dal o
Experi nents, ¥okyo Kagaku hjin): -- For Thr, Ser,} 1/ 2 Cys and {Met, the

ti me-dependent profile of the 24FTyd8 and 72 hour val ues oV (ii){ was
extrapol ated by zero hours. }- For Val and |le, the] 72 hour val ue for (ii)
was used. 35 -- For Trp, fthe Bbe€rage of 24, 48 apnd 723khur val ues for
(ii) was used. 40 45 60 55 20 EP 0 220 520 Bl Taple 2 Amxino Acid

Anal ysis Datd’ 5 Lys Arino faci ds4«

Mol e% Asp (Asp + Asn) 2.3 Thr

3.9 10 Ser Bis 8.3 Au (Qu 2+2@n)

15.3 15 TPro 1.1 7.4
Ay - 0 IP7.9 Al a .

10.8 Arg 2.9

45

2) Sugar composition analysis

§0

55

An intetnal standard (26 nmol of inositol) was added o 200 ng of the purified CSF sample used in the
analysis of amino acid composition 1). After addition of a methanol solution (500 wi) containing 1.5 N HCI,
reaction was carried out at 90°C for 4 hours in a N2 purged, closed tube. After the tube was opened, silver
carbonate (Ag2CO3) was added io neutralize the contents. Thereafter, 50 ui of acetic anhydride was added
and the tube was shaken for an adequate period. Subsequently, the tube was left overnight In the dark at
room temperature. The upper layer was put into a sample tube and dried with a nitrogen gas. Methano! was

the same sample tube and dried. After addition of 50 ul of a TMS reagent (5:;1:1 mixture of pyridina
hexamethy! disilazane and trimethyichiorosilane), reaction was carried out at 40° C for 20 minutes and -
reaction product was stored in a deep freezer. A standard was prepared by combining 25 nmol of in
with 50 nmo! each of galactose (Gal), N-acetyl galactosamine {Gal NAc), sialic acid and any cii=
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20 1/2 Oys 2.8 Val

4.3 25 Met 1.7 1le
2.3 Leu : EP 0L&20/529B1Tyr

1.7 Phe 3.4 Lys

2.3 H's 2 9 40 Trp
1.1 Ar appropriato reagents. ar _conposition anal ysis

An Internal st g"h&%{?%es( Bus HWBTre%fverPn%E’F?t?ﬂ ) 9@5" 5{’6@5’ raphic 9Rstysia gngr tf“hé°"°w‘“9
purified CSP PdES e used in the anal ysis of am no acid conposition 1).

After addjt hanol solution (500 [err]) containing 1.5 N HCl, so
reactlong bgﬁ't'%sc’? 8 at [err] for 4 hours in a N2 purged, closed tube

Af ter thetub sopened si | wer (&1 to neutralize
the contents. &ﬁ%g‘%@@fter 50 [\éz(, fa}maﬁ%%ﬁgog J)? nl,,,gig%g\/\gsgadded and the
tube was shak@ixid gds (RY) prRESHAHAL Gty 1.95% 6 equently, the tube was |eft
overni ght,, I n the dark at room tiediper akussmz The upper |ayer was put into a
sanpl e tube agwsiflfiy €d W th a nithageided3S-0.4d\REPaNOI was added to the

preci pitate amesstbe mi xture was,Veseseand |ightly centrifuged. The upper

| ayer was put into 55 the sane sgaygMgemtube and dried. After addition of 50
[err] of a TMampeageant (5;1:1 msxtawene of pyrl di ne hexanet hyl disilazane and
t ri met hyliehl orfesirbsait ef the aredysis.igalactova,.SN-amdtyl gadtosatineahd éflic Gcifl @bre 2ddniified th tRe CSM d
reacti on pr emhpiof hapreséndingahtionn a deep freezer. A standard was prepared by
conmbining 25 nnol of [err] with 50 nnol each of galactose (Gal), N acetyl
gal act osanm AeMdlegaler ity | sialic acid and any 21 EP 0 220 520 B1
appropriate reagents. The sanples thus prepared were subjected to gas

chr omat odf aphi'ee feleeyla weighhgiethe (96 PP awRoniy tho ARSI Ghgming acidmeaipesitons) whs
anal ysi s CoF¢iefppined by sodium dodi%ylsulfate-pgggcg{pwdeppl alg presisfSOSEHGE). Fp eleciypphomtign
gl ass TenpeP¥faqept was PROTEANT (165 @VB’P@&" o @f?lFﬂ Q’QP“[“@!T)-r ]‘s”&t a[gst F?P?n“ﬁ of a

Carrier gasp 'WQ la ' r%al (TI m1pﬁ i 6 ) meisu gk mm x 1.5 mm, and a
finally rRt p 2lop;si)t enatured CSF sample yt eafﬁ gtng @roiedure
0.4 vol t52 PIQ 5 v[? 3 mmutes in a tlon ogtau lg.g |2-
f eed mércaptoeth; Afte :gp g :E éf fnﬁctro Yasis ‘wi %g & t Ie vsflth

r4 ho rs e geol wa sta 5] wuth om sxe lliant r uct
gal act ose, 0% @J] | ﬁ%]n;}k
CSF sanpl e Qi %a eﬁta%&\&%d E u BSA m t 67000)
mol ecul arg, Wei &,mq vA 455 rsorhtsa%ﬁydr w%raﬁ ouos's%ysa n mol

el ectrophoresisg a(r nGifd o UHhCRb @.gﬁgwmmam ms«ag’mwoﬁhﬁé
(16 cm pro@gpganq,ie B| d Cor poratlon) using a ge made up of

pol yacryl am de slab gel (T = 15% 2.6% neasuring 140 mm x 160 mmx 1.5
mm  and ascayeeptiiapdimg gel (T = 3% C = 209 . A denatured CSF sanpl e was
prepared by the follow ng procedure: 25 CSF was boiled for 3 minutes in a
sol uti on cont dlhapuijed?Csfodampie dbadit the dedyyis stnfirataeid icombdsiddn i1 was employed.

mer capt oet handlhe isbélecsic puint fob thel GBF @ | tieec bresepthioveetion Svag/ detarmingddayr g flad foed, Hepelectric
sanpl e wi t h elactophesstio appagatnsy EBR-3060 (B@ushif Parmatiahiingr Ghemichle). gitdr vy alestrenherdsis

and stai riéd Wil & Ronstanipwereh AR Walisd VB T 121086 yolts)| qnes ARIv2&Yanfide erli (fIc & ¥, OSF it 115
mm x 230 mm) containing Pharmalyte (pH = 4 - 6.5, Pharmacia Fine Chemicals) and 4M urea, the CSF

was fixed with 30% methanol/10% trichloroacetic acid/35% sulfosalicylic acid, and stained with Coomassie
Brilliant Blue R-250. A Low pl kit (pH: 2.5 - 6.5, product of Pharmacia Fine Chemicals) was used as a
isoslectric point marker.

45 Analysis of band separation at a pH of 4 to 6.5 gave three distinct bands corresponding to pl = 6.5, 5.8
and B.1 for the CSF sample.

corrp03|t|on211§00y\@,§, odi um dodecy sul fat'e-po yacry am
Aéan&raﬂe&f
o-

Example 16: Construction of Recombinant Vector Contalning Chromosomal Gene for Expression in C127
Cells
60
The plasmid pMLCE3a« obtained in Example 12 was treated with EcoRl and a fragment of ca. 4 kb was
recovered by the procedures described in Molecular Cloning, ibid. The recovered fragment was used as a
source of the chromosomal G-CSF gene.
The fragment was treated with the Klenow fragment of DNA polymerase | to create blunt ends (A).

55 In a separate way, the EcoRl fragment prepared in Example 9 which had the cDNA shown in Fig. 3 was
treated with a restriction enzyme, Dral, at 37°C for 2 hours, followed by treatment with the Klenow fragment
of DNA polymerase | (Takara Shuzo Co., Ltd.) to create blunt ends. One microgram of Bglil finker (8mer,
Takara Shuzo Co., Lid.) was phosphorylated with ATP and joined to about 1 ug of the separately obtained
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Chenical Co.) for band detection. The follow ng substances were used as
nol ecul ar wei ght markers after simlar Eﬁﬁbﬁﬁbﬁ phosphoryl ase B (nol.
wt. 92,500), bovine serum al bum n (BSA, 67, 000), 30 oval bum n
(OVA, nol. wt. 45,000), carbonic anhydrase (nmol. wt. 31,000), soybean

trypsin i nhi bi hoe( HObNA Wagments: 59@)0;@9%351’)‘&1%2%}7@ tolBY wWith -a AfidNenzy™, Bgll, and
result, a singdgettedd agdrdsk GRIQIREdIELIER. SubSaLGAH oAl 1eR G DNX frabRe Was rodoybia®
was detected froms bRA BmsrR RS BquivaBnt4d aboPBI0BKEd pairs F%Qrﬁtéiﬁmgﬂé"ﬁurﬁéhr da-bsﬁ@m%ﬂde
sanpl e used i NeddiAg pérticrl X Séctor GAKERIFIMANGYE le0al.C IR O&il. Lical) SEINUSA, Jo1 V66 658N MME Boated
The i soel ectsr i withpeDiskttictio-erizixae, @afnHD ind SuBseRlica e BdphdsPhRydiddOMth VA alEIe bR & Tikdra
a flat bed, -iseeke@Cs.rlitd). Bheo@tirqNrOsbedrie wappiasdtb i, 7185 eI Baghantasl the oreddnce of Te
Phar maci a Fi neDi@higasec@ikenr. ShidbiCer, Lid), ko by to plogaeptiphItesi s 40 with a const ant
power of 30 watt $hq Momoter—of BYHDEa. \0atkbEcoitEceR! ragryemt) mab autiodiefraye this (PRsmid PHGEAG 0-by
3% 115 mm x 28 pmepdues eadribecnly Wlenula Clptieg. (¢ andiwas SibSaquéttiiprinreied avith-itheeKlenow
Chemi cal s) andfragivientrobBNA pdiyme@SHBNas fi xed wit h 30% net hanol / 10%

trichl oroacetic #ckd@rBes sl faopladnic piBRY-1abdving aabaying trabitred Viius IBRY) dthia idseid was
Brilliant Bl uetHRined@y coyrtesy\gf B Heyley ggl*% degcriBed. in Garger, Ny JRy(Re+ J-& & Hupyigy nfalMy Broc. Natl.
Fi ne Cheni cal s%caﬁﬂ%‘“ 458679 414771 %10AP82Y tps BoaRgiwith Hipel! jaad Pvull ap obtain s\RNA fragmentyf ca.
band separ at i of? Tét's fRprpRnt ﬂast "693@"3‘" éR?eK"t"ﬁ‘I” é@%ﬁ%?ﬁ%%ﬁ%%@gmﬂmwd

to pl 5.5, 5. $haRgclel ala . Construct o
Reconbi nant Ve o t W° 0?@9 §?‘ B F0iHh t"@eﬂ”g""
50 The pl asmi d[% §' f\?é]aﬁ" &gagiop H"aﬁﬁ%' oyt yergight
f ,P f j e re enc unit Nbl

ragrren O Ca as s b ue tr at%icg resb.&‘esc'i‘lo Earﬁcpedure d%sculLeJ in

ok ool
C oni ng, ibig. ‘ﬁaWISn(?n 8
chr ormsorral @% ' ﬂn\ég @gpc th %&ED E cEJHEoJSLn%PB# B&n@gﬂl@a@tdown
on a 65
G

of DNA pol yrrerﬁésnkmm
EcoRl fragnment pERPENEHagn 'i)( Esa9so\0#3b F Ma)’ﬁb igced%yWA

treated W th apds@htiof & v PlARE Y5 Btainbll B the %ilov\[u%rpfr ceciuaars pfLcEsRh k100
treatnent wed hmtdaa Hikt6rs Qi 6 MRIOTRMCI H VY PM MEES, 36@miv KR kB e’ﬁh&éébto@(ﬂanol and
Ltd.) to creat®oid BSA: tiREIRtion @iAcubhtéd RP7NM0S hdd@! i the plesdnBs of( Rk of Baka@adublected
Shuzo Co., Lt dw)kletaphdedtBampbgh Ybatagsatessigehh ATP and joined to about 1 [err] of
t he separately obt ai ned 22 EP 0 220 520 B1 m xture of DNA fragnents. The
j oi ned fragnenbemplene Ttangartmeitbn\uf C127 Leltsapd G1OSF iERpressing Yimesin Bgl | |, and

subj ected teér agarose gel el ectrophoresis. Subsequently, only the | argest

DNA fragnment was Belerediwes eged tT kansfolNmogse 44 dbeatls, Weesp T&IGEayetitained i Examble U6 wAd Beated
base pairs con¥ili nfesiictien enayrem BanitiShventy| Wieegmnmscs t'@cﬂfﬁﬁgﬂ NEEJooras dissajued inpt00 i of
pdKCR [Fukunag‘afeé?t'%ﬁdm'o'PPSé“M EsHCH (ot 88), 7 o MgCleyga0 aB0BmM 2roggapfostiens! and
treated 5 witHO'g BEAL a0 dopiad wilh 29 weits quﬁm*' (Té}ﬁa‘ Sy quuktﬁt |f9"°W°d bv Ba*me"ts with
dephosphoryP%t@B"W’idr?ﬂ}?ha%ﬂ'?{%q‘H“a Pllﬂ ﬂ%ﬂ‘%{se Ta kara Shuzo

vector DNA obt ai A8 §7' ' 'rfgqﬂurq ??"{a @95 % gg otal
of [err] DNAI? ar reear %ﬁ; s)é ﬁi! e% srtnwa b q P:m
promot er of ?ﬂ rea me| t%e clffz Wort t d at@ict‘ \ 1% hours.

- 11,7687-
pl asm d pHGAb41 gﬂ%at&f &ﬁse 5@? i{@ 2] an gﬁ%ﬂ we eb h Bd tmce
and was SUbseqér'%Bé )&t hdyerd @ fE\éi re t%sf e@ruaw plafd @ﬁé‘ bﬂa{: Gn a
(B). In a Sepaﬁlﬁ;e@co‘:’st BiRimaPesinis MetiuR HamMridg bMeQe céWque(G &r@ sé/lé& ‘éﬁnes
(BPV) (this pl@sing fgMesse BloaicidTatdy courtesy of . W ey a I s descri bed

in Sarver, N., Sbyrne, J.C. & Howey, P.M, Proc. Natl. Acad. Sci., USA

79, 7147- 71551- £x60813)1B: VestrucHonads Bdcombinkint Hb&d-| Contaming CidemhbsontaDGéHatfar ExpRsdidNAn CHO
fragnent of cagei8.4 Kb. This fragnent was treated with the Kl enow fragnent
of DNA pol ynerase | and dephosphorylated 15 with a bacterial alkaline
phosphat ase ( Qyt) Gohlteuciiahaf he plgamnpBe¥E3.(B) and (C) each weighing 0.1 [err]
were dissolved in 20 [err] of a reaction solution [50 mM Tris-HC (pH 7.6)

10 M [ ERR] 520 ¥ BiTthe cdse rok/eyRTeRdionain (C1PE cadls.i tomplasmid aerQ’aBedraweatMthrﬁ% land AtDNA
[ERR] in the piasgeniced cafl.7B3d wasirecsvased; gitemeliyelx, thp garae plakid wer featsdowithskroft angrpn
was subsequent FapRt fragmeetcof thout Hekbrwasireriovaide Fithst frepmepl wRseiable fe@s%?rqsmewmﬁ op dhe
Mol ecul ar O on¢¥Rroseal §:CS6@s t o obtain the Pl asm d TNCESa F| The
resul ting [ERR] sogige 8&9@9@%’@ eptaslanith die Klepap ragmant.of B %‘é‘%ﬁ% gﬁg Sen

| i nked down®® As in Example 18, the promoter of SV40 (EcoRl- EcoRl fragment) was cut out irom to obtam a
fragment of about 0.4 kb, which was similarly treated with the Klenow fragment of DNA polymerase 1 {b).

In a separate step, the plasmid pAdD26SVpA [Kaufman, R.G. & Sharp, P.A., Mol. Cell. Biol., g 1304-

1319 (1982)] was treated with EcoRl, then with the Kienow fragment of DNA polymerase, and finally

23



streamfromthe early pronoter of SV40 and which contained a 65% portion of
BPV. The DNA fragnment (A) used as a source of the chronbsomal G CSF gene
may be replaced by a DNA fragnent oEP®L20B2081kb that is obtained by the
fol | owi ng procedures 20 [ERR]of [err]rs di ssolved in 100 25 [err] of a

Sy, % i 5% jie el e N it

t hrough 1. 2

G CSF Expy essrrr?e; rrt. fe anay' edUEeret a%%n,a@{l% T ;c%.zed n
cells, the EJU r 1 Ir e ce d'fb
enzyme n%\? l£an @g@&__—i asm d vvas c?

in 100 [err

AE sibwh %‘?ﬁé I90fRe 5@&\4& bms{/éééa tﬁé kbsr a&%b u.(yeb*m&hé)éarsy Gl [swor lnd

100 mM NaCl meanﬂna\réhgnnrz&rm%@sﬁ émrh p al at @Rl €at ed "wi th
units of ;BanH akara Shuzo Co., Ltd.), ovved by treatnents vmth 35

phenol and @;ba.gtmcﬁmdfqaégrgénmpmce@@ W|th et hanol . Muse Cl1271 cells were

grown in a Dul becco's mninmal essential medium containing 10% bovi ne fetal
serum (G bco) Thel piasnfEl RAHD26SMpA Svag) Fr@utédngth @aoRland BEMHIGS ia§ tonedish 4 DA FagiiofE@a. 2
with 10 [ erxy conpiringphfagene (df t he separately prepared DNA by the cal-ci ipr-—"""--
phosphat es pr obedssp@atp ste tHdpjaamicl pHGAE (BAdMEls mélvas paBially digesied with BeRbis cfdets bjunt
11, 687- 706er@ds:98BKer. Hinklit was attechad trethe DNAL whidh| was sulisbquettiydregted lwith tipdit and T4DNA
i ncubat ed aligagee g trefaigd DNA wap uped. to Hansform ETel skaircRHY by dnd rofidiiir chiride procedure. The
t r ansf er r edresiiing P wag m%\ﬂgﬁ%ﬁ@g) Fram tfe REiGA410f Y. Henkyi- Ealjergaod wanpreerrad Pl e
a week. At dayhetromene (@.d@iobieedein it anddeieverecigasiie @s fq@gﬁmfﬂaatﬁee fRgssion vector
subj ect e t BPRGERY &#9- Bul ti vati on on a Dul becco's minimal essential medium

contairni ng 10% bovine fetal serum ?ﬁﬁ‘{‘ i%‘: so as to select clones having
hi gh G CSF Efﬁ]ﬂﬁdflTéa}ﬁ'SfPfﬁla@" ohSHE LRI G-L8F Esession Thefdon of Reconbi nant

st S B Tl AL SR e

oliow

ex%rN28?l On rl] g ce"sc hfr r%h%taﬁre(? E courtgs f oh.tlmqraalsn v% Yt\fr)twre]re cuH!late%nd
a ragmg, Em@t i jr Jf é’é!ﬂtﬁar %89 m ;f olerc';lr? sbrfi % ted with
pl asni d was ’é% e Gl o ﬁrgns‘ﬁﬁﬁed by
recover ed. Ho 0r4 #é§‘?|9 1.%5 ﬁ‘%

chr onosopgl rnegw (c @r r%@subﬁﬁ Js n ¥R 8pgrdpRad SrholMt b 1tu. oNh’é‘Wmid
fragnent of @‘elévmlz YrRERS & 1) df EkamprO18, and S nidure%a BsRIVdDin é?b%r Bf #TetsBiltioRf
SV40 (EcoRl folﬁﬁeBby EARBRTBIN2S LYEIS) 18 GheID Witer| e SBIBHGRA Lolled & i6oRd N5 Aiduiea GOB AL
of about 0. ¢ KbHBSWS0GiM Waes, s INKACY, ahd .8 Tlphtkghbte tobfeniiae RAWd td hE S&tion. liter
DNA pol yner asioling 6 ike, thelsoitichoa nited with € oft theecuphr& 6MEHD (i 2GR pd ortdlatbgradd,
R G & Shar peubkted\for @ Malrs in@atd.. indBbatdr.. The Zhediid Oés refndded flodABLpigte amds follawdrgytveaghing
Wi th ECORl , wsh®B8 (Wis-bufiblee siihenaiditibn ofcRoesnglycefol-dohtéinipg TPSEand seewashing] af ionradlécyive? 3
EP 0 220 52@edim dibpladisdhmegiratdestribpgd dbp@adxment thahit twas upriamented alith abidlentidese was
phosphat aseaqdey. Aftattieda ingubretion; & 10-fold)dilutibiyf thaeiltyre jvas ansferrogontg l4isplgetige mediem (rpt
ver e di ssol updiementiovith apgigotides). ahe @amtlpfbnaswhtqudow't tB@ madiarT pping maces Hatred |
10 nMTer?] se'eft'rferﬂ\ﬂdB'FFVS’I 2 ARy ST t“%rﬁ&"*i"@&?!?’l'ﬁi (R3S 96189‘ pad@ngRited gve 'Pﬁhgﬁ'ﬂesat
[err] in th&hs besrEgreydn ‘iBB’eiﬁ‘fF A oKpeP |"§§9'ef°"°¥§°d by clopjpg tyrqugh @ PHR in

the PIPRRVG ?fé’r?? R t?’ r°
sevcr by OB MRG0 o et i P e PR P
DH . The reg?ﬂc?qtrﬂtﬁ"slsé’t 9\/8 bging CYQeR e for those containing the

plasmd p %ga%gg% A58 o trgvarbéﬂcﬂ.tg ot e j%%ntg Plshg RIRAHCRef dondjas 1 N

CSF gene |1 early gene gene |n
downstream fram Lhe R ﬂt@&'cﬁﬂr es oﬂi&?%@l@@& @FIO duis W*@W‘Q&r& bbtSined i EXafbles 17 and 19,
Constructi OFbs ctively Ewd? @5@3 pl 4s'if R 18t siRid n A RESFVRA dRsIvRy RedlaSshydd. kb
EcoR ang,B s aGhéhh 1k ParRld aln a fragment (ca. 2 kb) containing dhfr
gene (d). 75 In a separate st ep, the pl asm d pHGA410 (Exanple 16) was
partially digested with EcCORI to create blunt ends. A linker Hndl Il was

attached to the DNA, which was subsequently treated with H ndlll and T4DNA
| i gase. The treated DNA was used to transformE. coil strain DH by the
rubi di umsehl ori de procedure. The
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resulting plasmd was named pHGA410(H). Fromthe pHGA410(H), EcoRl - Sal
fragnment was prepared (e). The fragnent EP@%sﬁébWbt ained In (1) and (e)

were linked so as to construct an Anp'
Exanpl e 19: Transformation of CHO Cells and G CSF Expression Therein

9) .

CHO cells were transfornmed with the so obtained pl asm ds,

expression vector 20 pDRCE3a (Fig.
pD26SVCE3[ err|]

and pDRCE3[err] by the 25 followi ng procedd®aale GHO cells (dhfr- strain

obt ai ned by courtes

cultivated for gr
serum ([err] sMEN

in plates (9 [err
cal ci um phosphat e
fol |l owi ng manner.

appropriate anmoun
of Exanple 1&, an
foll owed by addit
cool ed on ice for

y of Dr.

éupplenent
+ Nunc).
procedur e

t@utiFée

on of 12
3-5m

L. (hasay of demanri i

éd wth adenosine, aeox§édénoﬁmﬁanam@ut&bﬁhéﬁéeﬁ

The cultured cells were transforneadolyntikee i
[Wgler et al., Cell, 14, 725 (cbdédlipsi/dishe¢

d] hohanhe-gsBsni d(HDIBAVCE[ err] prepdsSed in 1) |

b

Bieprefof MTAGElnfter the sol ution was |
i

gansfopmeqd (yithhfpdBRV1IBS (50 M Hepe®, 280 nM
tediklrietdhe sol

NaCl, and 1.5 nM phosphat e [péFPBF§R ition. After
re-cooling on icej t squt'oT Was x&f t m of the culture of CHO |
cells, transfeerrefl onto pl at alt ?ﬁ %E 9 or 9ihours inﬁg [err] i
i ncubat or. The mefli um was rle g% e%%@ 13 i%ﬁ% : fo, following Wishing
with TBS (Tris-buffered saliney, —addriron o /gal ycerel-containing TBS. -
and re-washi ng, ajnon-sel eqjt i N nedi ufn descri bed above
except that Lt wap supplenengggggggpgggéiéggégﬁgézegy%ma%hed. Afteg 2-day
incubation, a 10-jold dil utfi @BoREchPLated t2H-LE transferred onto a '
sel ective nedi um (not suppl : ; o= ] e —Ht -t~ -Wa S
continued, with the nedi umbeubgusepbfced byeXld resh 40}sel ective nedi um i

every 2 days, and

fresh pl atesgp whef

met hot rexate (MIX
0.05 [err] MIX, wW
of CHO cells was

i ncreasi ng MIX co

t héahfesul
e the cel

t EpgnsHod omed seinch epB2EBWAIRIL and transB& red onto

| §cgneentratéed 20-eSaintle of O.

02 [err]

, follo
hi ch was
bl so accon

g—by—TtomrgthroogirgrowtTT
agéitPner@@s@ﬁPtQﬁIlﬂ.!err].
pEransforped vidch g 3P pDR

hcent rat | dndCeBCBREEZEB (I Tf BDSFE pr og

mtire-presence—of
The transformation
CE3[ err]

juci ng col oni es. 45

Exanpl e 20: #®ssay of the G CSF Activity of Transtormants (expressing human

chr onosomal

whi ch were obtained in Exanples 17 and 19, respectively,

gene) The supernatants of cultures of Cl127 cells and CHO cells

were worked up as

in Exanple 13 to obtain human G CSF and its activity was assayed. The so

results are shown In Table 3. 55 24
Human G CSF Kct i vity—S
Hurman

neutrophilic (colonies/dish) Purified human G CSF
of C127 cells transf ormed w
aich Iostirkyy BRstenr

EP 0 220 520 Bl Table 3 Assay of

(20
th

ng) 85 10 Culture

pdBPV- | Cell line CHU-2 wag qm

Cul ture_ of CJR7 §§I$§P;§%ﬁﬁﬁ(ﬂ%nﬂﬂ9§ﬂtﬂ?d FPRetypédr the deposition
) Cu

83 (concentrated - 20-T lture of CHO cells 20

transforned with pAdD26SVpA
20-fold) Culture of CHO cells dhfr
85 Claims

0
transforned w

45

(concentrated
th pD26SVCE3[ err]

factor activity having all or part of the nucleotide sequence shown in Figure 5.

nucleotide sequence that takes part In transcriptional control.

derived replicon.

nucleotide sequence that takes part in transcriptional control.
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A recombinant vector containing a human chromosomal gene according to claim 1.

A human chromosomal gene coding for a polypeptide having a human granulocyte colony stimulating

A human chromosomal gene according to Claim 1 wherein said human chromosomal gens contains a

A human chromosomal gene according to Claim 1 which Is connected to a microorganism- or virus-

A recombinant vector according to Claim 4 wherein said human chromosomal gene contains 2
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(concentrated 20-fc5|d) Culture of CHOcells

tzEfP i}c 3; rrgg \§M5t nop 3 3a_ Cel | |ine EHO220520 Bdepggi Eggn\?f? Lrﬂﬂﬂﬂlltﬂllll"l””lllﬂll
Past eur on September 12, 1985 and received the deposition 40 No. °I-483* s
Clainms 45 1. A human chronosonmal gene coding for a pol ypeptide having a

human granul ocyt

e colony stinulating factgralelg iYity having all or part of
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according to C aj ' 45 e Hyman ééﬁg é:cetclqms %%I : 50
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m croorgani sm

contai ning a hune

vect or accordi ng
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)r virus- derived replicon. 55 4. A rec?mwdﬁygni@gyagsh) ‘

t o3 o yedl whe(rei @-ca¥ d hu_osém-al

gene g®nt ai ns af
LY =

[l T 0 W
== o

nucl eot i de 1¢sequd
220 520 Bl

Tabl e 3  Assay of
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pdBPV- | 1%
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Culture of Cl271ddl1€41111113111111111111111111 i
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li c col onijebcqnesniiateddidIyfold) puriflied human G CSF i
BEV 85 CUTTUrE Ol . CIZ7 Cenrs transtormed W Th

Culture of LX2h ekt d 20-fold) BPV 15 ;
7 cells tr%‘%‘lﬁ%éﬁ%ﬁyﬁgﬁiﬂeerrf e £ ;
20-fol d} YARAqRRCL%e s 20 !
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20-f ol d) turée
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pDRCE3[ err ]
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AR
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b of  CHO| EEITE i vs %)A&E'féé\fﬁ@d wWih g r
cancentrated 0ld

0-fol d) quli.u.r.e of CHQ r‘elsz‘ransf.dw.rxed wi-ih
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(concentrated 20~£0ld)

30

35
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on September 12, 1985 and received the deposition
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Claims

45
1.

A human chromosomal gene coding for a polypeptide having a human granulocyte coleny stimulating
factor activity having all or part of the nucleotide sequence shown in Figure 5.

A human chromosomal gene according to Claim 1 wherein said human chromosomal gene contains a
nucleotide sequence that takes part in {ranscriptional control.

A human chromosomal gene according to Ciaim 1 which Is connected to a microorganism- or virus-
derived replicon.

A recombinant vector containing a human chromosomal gene according to claim 1.

A recombinant vector according to Claim 4 wherein said human chromosomal gene contains a
nucleotide sequence that takes part in transcriptional control.
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1. A human chronosomal gene coding for a pol ypeptide having a umﬂtmlll“m"ll”““l
granul ocyte colony stimulating factor activity having all or p&a# X .
nucl eoti de sequence shown in Fi gure BP 0220 ®0®inan chromosomal géne® - " °

according to Caim1l1 wherein said human chr onbsonel gene cont ai ns a 50

nucl eoti de sequence that takes art _in tr per nal contr ol A
chr onosonal geﬁ’l@c ggatio SHem &or ?rgmg ﬁ épforf\%sogal gene is connectecfl

m cr oor gani smt°8tm"‘v‘?°FQ5‘§‘sm ‘f"f‘?/ YeddRiEon. 55 4. A reconbinant vector
contai ni ng nfgl%%rto Qlt_n%rego Q)?nar?t%gc { %c@%mb?%ﬁ%%hergf%ra §4t€‘6r econbi nant

vect or acco dl erern sal hUITB. nos OITB. gene contains a

2 ljj_(j:_ Iliit ll 1 ° 1?6 q 2 iiﬁf&%ﬁglggﬁ 8&#5 %8%{? ﬁ'@fh Blshf8dh cEBRY stlgtlulattn%§aeter»ac:maty.~-=-~.~,,_\!k

it SRR hany SCbah Egpﬁ%m Ak Gbdina Or 5 wherein

Sa' d human Chr Or’g;)%@ nggt%ﬁ‘\%d Sultér®8 foibirt Havifl 13 KRR GBANMCHBcBIbny stimulating factor
Vi rus-der,pved reggw on. . Atrans ornant contai ni ng a reconbi nant vector

according to any one of cIal nmn 4 to 6. 5 8. A process for producing a

gl ycopr ot ei @, hapiobdss acchidifgfo CaiRMEWREIH RidyBkepileithids ALshgit thagh doair and samilypspititier——
whi ch "conpr i segtichag reprdéchidd by @i dr part bt tellowingamiho #RICBGEH?RY t0o claim 7 in a

cul ture medium and b) recovering fromthe culture a glycoprotei n havi ng the
human gr amul ocyte | o st { gu! ath Bo to 0 ct tYpy

process accordi ngTPQ C%Pm g&he?%?n %glgd A?‘; Ser ;Sﬁ?hais'&a sugar ctltal n
portion and a pol y8&pt PBewhi-eR |§ePepL¥§engﬁé b eBI | Gby p@ln oVailheArg

fol I owi ng am no a@gé S@queneen 151§ Asp Gl hrAlaPrma LEdu &AM GEEO
Al a Ser Ser er eu Leu Lys Cys_ Leu

e

An Val 2Arg LysEYP eLeét 2vaél yS ""‘ﬁtspc"'lésl CY8| aPla| aThEe Y] nbY§ uLEH
hys P4_eu GI( Val g C§er Hi6l upper rislquslu ALau TalL Lé'w LehySGlyLeH:.Q’S

i s ro u e a Le H s. Ser Le
Pro Trp Aa lésfo E'el"_"‘eul“;lys ﬁle g(:o trp" K12 PEOs Eegr G'SX':Sebe': An
Al a Leu A n Cheu Pral aSerd ¢ln O;&iaLeI.leuSeGlnGl heuleBMlaH 6lySeCysG y
Leu Phe ®Leu Ty y eu eu n aaqLeu u y e r Pro
Gu Leu Ay P E.egThrSeg cih IIO.ell ng Se'xA:‘I Glg Lef Uph§ LIé‘lﬁh Xgﬁ
Val Ala Asp Gpre Glx aLeuThLeu Tﬁin Nle Leup Glu Gly -Nke sseu Gu
Leu Gy Mt A @roPr @1uA| Eelaeucu?J NprBr O'rhIhf Le@ “As&' YThé\' apelft g1Rr o
Ala Phe 35 Ser Phe dn g dy dy Vval
Leu Val Ala Sel®U §SPLeHalGI ﬁlaSeF\SPPhBheLeﬁl a 'Eh’c'/al ThSer Il?errRr g

Val Leu Arg HiglnleglnA 8etG G140 Glu Leu &L MeandAmerPrmImQ or 1
10. E. coli strain

. 776 _har bgri ng 4 agpent di ng for
human G CSF | nser U84 |ﬁg[8 tﬁ§°458£‘ GEEoRF]'s'l tglﬁ F{i g° pB&g g#
BP-95e). &evendi cailaongek @2@e PheOmMeiam ayg hawg nAEQdaGlypOGB.yunVal '
pol ypepti de ayant _une 3733 fac ur e st| Ia ion g‘ iol oni e
de granul ocytes h&f& n nﬁ&@na €Tt o ub¥rt B de FL s g&enﬁ‘gude

nucl eoti des que nwalr e Sex Fiiyr SAry. @arle nhluonmrqm His hoeai nA3"i véldh | a
revendi cation 1, s | ggyel |e gane chronpson que humain contient une

s6quence e nucl edti dés qul prend part au controle transcriptionnel. 55 3.

Gene chronosom que humain suivant |la revendication 1, qui est uni a un
rdplicon deri viRte &A% cr o-

10. E. coli strain X 1776 harboring a ca. 4 kb DNA fragment coding for human G-CSF inserted into the
45 EcoRl site of plasmid pBR327 (FERM BP-956).

Revendications

1. Géne chromosomique humain codant pour un polypeptide ayant une activité de facteur de stimulation
50 de colonie de granulocytes humains comprenant tout ou pertie de la séquence de nucléotides que
montre la Fig. 5.

2. Géne chromosomique humain suivant la revendication 1, dans lequel le géne chromosomique humain
contient une séquence de nucléotides qui prend part au contrble transcriptionnel.

55
3. Géne chromosomique humain suivant la revendication 1, qui est uni & un réplicon dérivant d'un micro-

organisme ou d'un virus.
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organi sme ou d'un virus. 28 4. Vecteur reconbi nant contena
chronosom que humai n sul vant |a revendication 1. 5. Vecteur “M!lm:ﬁl""ml”“l
suivant |a revendication 4, dans | equEP 0122058%81chr onpsomi que

contient une s6quence de nucl 6otides qui prend part au contr8le

transcripti on e Vect eur. reconbi nant suivant | a revendi cation 4 ou 5,
dans | equel 88%%" &eﬁ?'?)'?ﬁfgtc?ﬁ?tﬁfﬁg“ﬁl?ﬁ% FOREOMIAYP hengihsup "Uﬁl'ﬁ EYRRYEREPT Vant

d' un m cro-orgagi ant un vect eur

r econbi nant s%l \5:%:33 Ire°°m§"a"§sul"'§%il’lar gt 8"I'°'|"g ﬂ%{gg‘g bc?% “N“ﬁm'ﬁ”e h”ﬂa@c%ﬁf@"t

un e n otide 9. ren rtaucon transcriptionn
de production d' uneqﬁ ycoprotel ne LRSS Vi EP e Y act eur de

stinulation de Gal@p 're%o nadf @iV %&e‘ﬁ cd%t%?éﬁ@ da%ie%ﬁflggér%gtgw%n?%?nlt gue%lvﬁwb%
sthe

du transformant g4l 3dhic %erfv@ﬁ{% 1?
|"isolenment, & partir de la culture, ci une g ycoprotdl ne ayant |'activite

de facteur del S triah3fbrmbrit @6htédnt dPvecteur recom@ﬁlirﬁ’ BiiantdBneuBIBHg - 3 SV htitaRing 4 2 69-
Proc6de sujvant |a revendication 8, dans |lequel la glycoprot6ine conprend

une partie des. Clhaki ROrGUGHE dele ¢iBpBBihd bRinMb YEREYE ddBctélivide Qfvhuldtier 66 Scidhlea
par tout ou par giasuidtgtes FuntiReugieMp@ndACi des am nes ci-apres: 20 Thr Pro

Leu Ay Pro A @ la&éure dSeansfolrant suibnola rdebntliciion 7 defisaun nliksu de kbetturs, &tys Cys

Leu Gdu dn Vab) lishemert\aspartic Hela cBlure, dGhey/glychdapréindhyant I'Adtisité ddl facteut adistinfalation de
Au 25 15 Lgodpnie|de grapuligltes Bemaingl u) Cys Ala Thr  Tyr Lys Leu Cys
Hs Pro GQu GQu Leu Val Leu Leu dy His Ser Leu Gy Ile Pro
Trp Ala Pr P Pegédé Suivant Eorevepdjcation 8, dans qugpg la gbyceprotdieg com@rand ung garti¢_ de) chalBerge
Leu Ala Gy &yeEs gtape pagisrpolypgptide qubgst "QHF9§9"tBS€P|a’ togtjop partie de lapqqquenq_agpcmqg,gmmes

Adn dy 7I5eu Peesdn Ala Leu du Ile Ser 35 Pro
Leu dy ro Thr Leu Asp Thr Leu Val Phe
Ala Thr Thr 11 eTh¥ pPEO, Leu, Gg: Aé S@ry Iﬁé‘t Pﬁ“a C&r’b

Ala Leu Gn Pro sébr pHen Leuy Laka uy@t dyso Lélua GRhe 4QnAl yalSerardil a
Phe dn Arg ArgL Al a

) Yy ..dy.,Val ,Leu | Ala

Ser Phe eu Y3 Iégr G’?‘?r G,&yg A\%’I GI\_fg AAlag §§‘| S lﬂf&l I‘%% % 45
Pro, et o mest nysu LeusdVaQd. SewcltduX,1Cy$ dAIa cThr hhyer gbgst Leu
fragnment d' ADN d'e ro Kk ba nt I el NS

dans | esTte EcoRl %Epl gg’% dgkgBFg;? %E%M é% gE‘i Ig;}l"?gﬁt g%glgr %c]}fe g'iesl
Menschl i ches chr on8&Smalkes cedy d5§-ee| BIRo| W@pt lﬁdam Prakt Lew ~iSeron Ser

menschl i chg G anul ggyt ep—roKoggg.l egg},l nliglllaer elader ghakt eeycodhart gidas ¢
gesante oder einen_Tell der % 5 dargestell ten Nucl eot | dsequenz

auf wei st. 27 EPL8u22§eS'20 Es*! His \Serg Gly+ Leu \BR&:hLietheIYT

chronosonal es Gen gaah &0 rn.@h 1Leu0be11ndamaen§.@hl i ghe ckngmyqerl esdEen
el ne Nucl eoti dsequ

ns nal ep. Kon oI I
beteiligt #st. %ﬁﬂsc Pch g’ﬁf’a é'g SBns Pﬁ'ch il'?nt
ei nem von el nem M keqor gspi Swug oslera Asp Phe Ala Thr Ile Trp

Gln Gln Met Glu Glu Leu Gly Met Ala Pro Ala
Leu Gln Pro Thr Gln Gly Ala Met Pro Ala Phe
Ala Ser ala Phe Gln Arg Arg Ala Gly Gly Val
Leu Val Ala Ser His Leu Gln Ser Phe Leu Glu
Val Ser Tyr Arg Val Leu Arg His Leu Ala Gln
Pro, et

40

45

ol m est 0 ou 1.

so0  10. Souche X 1776 d'E. coli hébergeant un fragment d'ADN d'environ 4 kilobases codant pour le G-SCF
humain inséré dans le site EcoRl du plasmide pBR327 (FERM BP-956).

Patentanspriiche
56 1. Menschliches chromosomales Gen, das ein Polypeptid mit Aktivitit von menschliche Granulozyten-

Kolonie-stimulierender Faktor codiert, das die gesamte oder einen Teil der in Figur 5 dargesteliten
Nucleotidsequenz aufweist.
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5 Vi rus abgel eiteten Replikon verbunden ist. 4. Rekonbin

der ein nenschliches chronbosomal es Gen nach Anspruch 1 enth|Iﬁmm"mﬁ"mm””m
Rekonbi nant er Vekt or nach Anspruch EP 0 220020 Blas nenschl i che chfonb s
Gen el ne Nucl eoti dse- 10 gquenz enthalt, die an der transkripti onal en
Kontroll e bete| | i ‘c';c% . Rekonbi nanter Vektor nach Anspruch 4 oder 5,

wobel das fre PFeCtE‘??PS?W?éeSrﬁfP Qe Aspgn eWﬁ‘??h?ﬂ?d??"ﬁ’P'ﬁB?ﬁ'?WW%?’ﬁﬁ?ﬂ UM
oder Virus a%’@'?‘ﬁ'f’?e&'eé'ﬁ oAl ‘i"?(?fhde\/g?rﬁlﬁﬁﬂ%‘ﬁeq §‘{“tr°”‘?§°t9"79t S ansformant e, die

ei nen reko |na kt or

Verf ahr en_ JuiaE bch% §"1‘§ %:aié% Pt Ty R appus e

menschl i che ran oni e- I mul i erendem Faktor, unfassend a)

ZUchtung dgr n@Fma%Bﬂ%%ﬁ d&%ﬁhﬂﬂ@lﬂ{h%g ! roﬁ‘l?LJ?na%L' BEMhdSH !Af#gfugﬁ IBHIU%I{U nd 20

b) Gew nnung el nes oproterns mt tivitat von nsc

Granul ocyt gn- dsﬂémamerswkma&msrp%d@ Mobét b erbhicrd &hroktblotdfs G sind/ Rld E&s_@-n
nach Anspr uc Ryuéhz HBRE hie‘ﬁ’-aer@am&ﬁfeﬁ kEhtr%ﬁerb%{émZtLi&ker ketten- Ant el %/ enn
Pol ypeptid enthalt, das durch die gesamt e oder el nen Tell der fol genden

Am nosgur es. eméﬁ@ﬁbirﬁﬁtérg‘%ﬁoﬁﬂ\dcﬁ AMdpfudh 4 3&r BNWobeiR¥a® mehRMlichd@hyomoEintile B¥ndnit At
Ser Leu Pr aon &hdin flkroorgkiigmus bédd virds@Mgeldityien Répyiton vérBuhderGitt G n Val  Arg 30

Lys I1e A@n Ay Asp Ay Al a Al a Leu A@n G u Lys Leu
(Val  Ses 7.GTugrleintahteydie eivdh @ekorhibliianted Wektor lnych einkid derGySpriidtb 8 bisBreathaltd U G u
Leu Val Leu Leu dy His 35 Ser Leu Gy Ile Pro Trp

Al a Pro 8. MedahrenSwr Herst8long @yes Glykbiwateins @ik der Aki@itdt von ibrachlicHecGiranuloGiten-Kolohieu

Al a Ay Gjipullecspdenteaktor, @nfassecby  His Ser dy Leu Phe Leu Tyr G@n
Ay Leu Leu aGHghtunyg der Trersiprmapie pactGhngprugh 7ain eifem Kygrmedigmu@®@ u  Leu dy Pro
Thr Led® Asp b)rﬁ(pwmqg@qjem@qwkg@q}emso@b denfAkiivitatom menesiiicheriyanulopyten-Koftrie-stithylie-
lle Trp G n G“ﬁemﬁﬂ‘f"fa'@dﬁm@’u Leu Gly NEt AI a Pro AI a 45

'I&F; PSe Verf nsp’&rc h 8, E§s |yk qten]\_@men g%ﬂkerka/_ﬁ\[arhAntgelrmd q/?\lw goly Ser
dn Ser Ph een'dr\ g‘ c@' d§0;esamte oder einen gnll rfogépden Awmpsaureﬁq@enz dva?stellt VL@U

Ar)g H® Leu Aa dnPro, wbei m0 oder 1 ist. 55 10. E. coi
ST X AT dern "efRNSE0h LOED. T £0FL AN S SHiR B SBE | o

1st (FERM BP—956$er28Phe Leu Leu Lys Cys Leu Glu Gln Val Arg

30 Lys Ile Gln Gly Asp Gly Ala Ala Leu Gln Glu

Lys Leu (Val Ser Glu)mCys Ala Thr Tyr Lys Leu

Cys His Pro Glu Glu Leu Val Leu Leu Gly BHis

a5 Ser Leu Gly Ile Pro Trp Ala Pro Leu Ser Ser

Cys Pro Ser Gln Ala 'Leu Gln Leu Ala Gly Cys

Leu Ser Gln Leu His Ser Gly Leu Phe Leu Tyr

Gln Gly Leu Leu Gln Ala Leu Glu Gly Ile Ser

Pro Glu Leu Gly Pro Thr Leu Asp Thr Leu Gln

Leu Asp Val Ala Asp Phe RAla Thr Thr Ile Trp

Gln Gln Met Glu Glu Leu Gly Met Ala Pro Ala

4 Leu Gln Pro Thr Gln Gly Aala Met Pro Ala Phe

Ala Ser Ala Phe Gln Arg Arg Ala Gly Gly Val

Leu Val aAla Ser His Leu Gln Ser Phe Leu Glu

50 Val Ser Tyr Arg Val Leu Arg His Leu Ala Gln
Pro ,

40

wobei m 0 oder 1 ist.
66
10. E. coli Stamm X 1776, der ein menschlichen G-CSF codierendes, etwa 4 kb grofes DNA-Fragment
enthdlt, das an der EcoRi-Stelie von Plasmid pBR327 eingefligt ist (FERM BP-956).
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