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col lected after 72 hr and assayed for human GWCSF IL-2 activity. as

descri bed above. DNA transfections may be carried out in L-cells and a -
variety of other cell sources as gred 2o x®@iel ow).. so |sol ation of Rel ated
Genes cDNA clones of the present_ inventiiort can be Used to identify and

i sol ate nucl ei ¢ acid sequences encodi ng Tel ated.genes. Because of the
frequent | ow degree of honol ogy between honol ogous' genes, the 55 stringency
of hybridization conditions nust be adjusted to allow for
cross-hybri di zati on between sequences which may be only 70-80% honol ogous.
Sev&ral different experinmental protocols nay been used to..locate the

rel ated genes. For exanple, the human Ck i munogl obulin |ight chain gene
has been isol ated using. the correspondi ng nouse Ck gene as a 7 EP 0 202
300 el probe (Helter, P. et al., Cell 22: 197-207 [1981]) and nouse

transpl antation anti gen genes have been isolated by hybridization to DNA

cl ones encoding their human counterparts (Steinnetz, T. et al., Cell 24:
a.125-134 [1981]). For genonmic DNA, a preferred nethod entails plating
phage clones froma DNA |ibrary containing the 5 honol ogous genes
(Maniatis, T. et al., "Ml ecular Coning, A Laboratory Manual", Cold Spring
Har bor Laboratory, U S. A 11982]) at a density of 2 41%96250 5 X104

pl aques per 150 nm plate on. an appropriate host strain such as E. col
LE392. Ten to-twenty plates are generally sufficient. After 10-12 hours

i ncubation at 37. C, YOMBARSQY & g?'@"r@?ﬁﬂ%?sﬁ et 76f two hours and then a
132 mmnitrocellulose filter is applied to the agar surface of each plate.
The filter is allowed to remain in contact with io the plate for at |east

by pone iy LA 200 D Bl B S SRR 40 P SRERED,

peel ed from_ the plates and incubated successively for at |east two m nutes
first in 250% of 0.1 N NaQH 0.5 M NadCl: -| in 250 : of 0.5 M

3 HoksB s bes o8 Sty Feavgtcr it BES e old AR YAl h PG A 1 e
baked at 80 for 4-8 hours. For hybridization, the filters are wetted in
1x SET 10.15 M NaCK¢ 30 rn\{I,Tr’i‘s. HCII‘ I§| 8.0 &9%5 50 aEgE) . tz[]sen

i ncubat %"l %%Iﬁﬂl% bee gl A o L& padrage @55 va1B. B.R C.
23: 641-646 (1966f), % dextran“sulfate, 0.1% sodi umdodecyl sulfate
(SDS), and 50 fig/nl eachépoly A% poly (rO, &nd"pol &, at 65 C for
2 hrs (181 oh Glur ¥ah) Iie mﬁ&%&%&%@%ﬁ%ﬁ?%ﬁ%&%&% ¥¥then

di scar ded, dﬁdsgp shilters are hybridi zegsjiybh 0.5 ag (> 108 cpm of a

ni ck-transl ated probe nmade from®#M CSF cDNA in the same sol ution ¥ resh),
1.5-2 niQm FamArg kegoBluciewn Try hys, Bl Cav hawAEd S Forf Loy @M’ s. The
filters are 20 then Washed successively in 3x SET, fk Denhardt's; 0.1%
SDS; and Ix SETy O. 1%‘FSDS(1O- 15 m/fixkper) at ?3 C fogg&ggk&rm\{\@th
gent | e okjist 81y ®FO LENcTHY Meg "-aﬂéﬂﬂﬁd’oﬂf“p Pofid) E¥= ALY

aut or adi ogr aph®¥for A% 24qﬁSurs Wit Y5ppro§?$§?§ *I'mand an intensifying
scr&en. Hybiigi zi ng pl agues are picked fromahe agar plates with sterile

past eur Prp@iw IhorRerefiys Ala Mendla g4 Meollx fhe (FU0ser ANAER S1 437 M
Tris.HO pH 7.5, 2™ Mj&2, 100 J24/AW gel gg”fﬁnﬁ,l“‘vﬂ"h 50 af OF CHC13

added. After a |leagdp 4-8 hours in the col d‘pﬁt he 1?r_la‘gl‘ms 25 va;r olm eitch pl aque
are rescrecftes Axp Rhe Leeiod ¥al( PROEzd EMe £ SPPSEAUTRED |V eJAih iy
procedure identf™al to tFHF &®scribed abo¥® Pxpgr&s¥fon i F°E. co¥® in
Yeast and in Cell Culture 30 Prokaryotes, such as E. colt, are very
suitabl e for expression of the polypeptides of the present |nvention (see,
for exanple, U S. patent nunbers 4,338,397 and 4, 411,994), provided

gl ycosylation is not desired. To obtain high expression |evels, pronoters
should be utilized, such as the 6-lactamase (penicillinase) and | actose
pronoter systens (Chang et al., Nature, 275: 015 [1978]; Itakura et al.,
Sci ence, 198: 1056 35 [1977]; Coeddel et al., Nature 281: 544 [19791 or a
tryptophan (trp) pronoter system (Goeddel et al., Nucleic Acids Res., 8:
4057 [1980]) in conjunction with Shiine-Delgarno sequences.

34



Those skilled in the. art will realize that not only prokanyotes but also
eukaryotic m crobes, such as yeast, may al so be.used in protein production.
Saccharomnmyces .cerevisiae is a prepardopedgeegqaryoti c m croorgani sm Suitable
pronoting sequences in yeast vectors include-the pronoters for 3- 40
phosphogl ycer at e ki nase (H tzeman et al., J. Biol. Chem, 255: 12073-1.2080
(19801) che wtitreet thyl spaushget encoding Matppeshufricle grsteins teatfie flrstAmnPGSSEg Z{ealiovRdgecretipn of
149- 167 [sugeprgeins.Hol| | and et al ., Biochemistry, 17: 4900-4907 11978]). O her
prondters t Agenamiveast pprosiel ‘tepfefnd?s'@ef%ﬁ"("étg'éhacﬁ contaiing by gehaderies gremolst ped by
growt h_coiRMnuPesm deaiery segenees i coniupalip 4t \pihain glempriss fhpg berBcteppsiteh Mt e AyCa
yeast - éon(ﬁc&Pfrsl%Fé” ﬁ%f‘@r'&ca"&ﬂ C‘Eﬂsﬁﬂtj’Feﬂ % oligws I | cat i on and ter m nat | an

1$ ‘d{ F‘é fragmaent carr
Zﬁgrggfﬁ§1i£% UW g;%ﬁ);%gﬂgﬁé%%xg t. ? me Otlﬂzr ‘fa“g@ spac g’&‘e s %52
Hﬁ&tsé

pher onmon q%gon 3§° f

(n—n’.'}L;D

the el 'M135
[ 1983] )0’ gon %Xé %Tﬁe? eﬁ%&@ ?%Nmto A& eyﬂ@en% %%& ? A%s q tment, the
pher onbnegy h B CrrinbAchRfing W Grg %@ @n’é&% of
VATa col | st Cpaopin BocH Y WA A e R T v ﬁ&Hismd with
Bi ol 0gy Othe 'gEBRed’ 3iRRIureSEIRCRARAANS @Rsigriaihi (b SREAN §nd-BIMRAR] ls AT A indWE WhaYOT K

[1981); spfiaRMibd HUHBIDNA d3R88Eseliddmon Ragrk@lh the Pidderke loREATPI ank 9GIIITHE BNA Y
synt he$5| 2ipfdte@ WitR nudlg B6dn REIBEHES AT theBIgeRLIbAIGE Bikel GCECTUBAGECaRadNR - he frésLitkai

si gnal s eglsmi@esighatedsMAx5AAI Favé B Stubdéatlye shedimimadiately ayer & amfthihic tcbdon Aiblio@&d BT NO
aci ds | eatlekhos mgtrietion siteaftlS craaiisigp-Buvicbhshitiel rectod MBIPEBA) cab berchastiucieg esblioweafthe he
mat ur e a-Htiebariregmeieacyng 2 e plepédtepicalie wigpaBmeed Jf awm) dacknait ihterthd glaki x
or iei,ght rastiucion aitd of PTRPSECMVRiintd_gisal-AMig)- CHIUBIAY 4-407-A14/11284h 0K the Stul restriction site
Lys- Ar g QithinAhey TRPHARShragmept- donvertedyintg] 4 Pyyflierpstric¥or sjte dayelfyph linkerf igertion. The Kenl

cl eaved astigtionefitgl ing e@r'sma& PIRRSESTS cppyerigq Wsﬁbbbé@s&_ dnkeis '"F%’é’"c“@aﬁi’@&é' of
56 the @wﬁlqne@ﬁ?r F«% rSdaﬂncFPtatnﬁ% bwgewg)f B‘al_BE_"ﬁfb_'tf'ﬁ@“%‘bafd%’fF“§ B e BamH

cat al ysed™ °it k“ d|| Hu ?ﬁ"o‘r] 1089[1984;“) A

b Taé clorg |H:8dl be.r
Lys- ?\?éﬁppa o 4 éfeneg L s eﬁaa‘”%‘g “ﬁ%é e EE' s by

dCI am nop l&x Onm % § e %m % e r'to
bt i 516 Eééf:s;;‘.:f:ms;

Nat. Aca
202302 aoACOEAR Ge&
» T 3 T MTEMpE Laring the IQJrrJaﬁ@Mq;Sﬁ’ cPRIA, én@lk éa@drl&bdl-@lelA%lyﬁet‘ése-ﬁhﬁbny@- adet, FYS

Ser i e Seubie\sian NA is cleaved WRR Bam HI and then'ti\e?smgle st redidl is romovdeEy Méhg bean
30 Pro Al fucibise. TheldofBid)st@fded MagmenETarying hémdn dM-0SH matufel hotdih Sodivd|seddsite A ed | €
Thr isolated and IclofledTito théas$tul restrictidV Gle of the generalyeBretion vector pMFEB.UThs(Qblasmid DNA |
59 G n G (darAdng thr TRPAGEhe] Gid Dk Grirod\&ad IndLyeSe Coltdiby thégipiumhdcetile aneflod (6] M. dv/Blt, JASN
Lys 35 BactelidU 15351163-168 [1983])Aaml #asiofvishts Rplactetdlin. synthetic lodiuRslacking trylophaval *
* 60 *Transformants are then grown in a common medium simzleaeuted' Wit 0/56h c@aminyabidd. [To h@ast G u
Met Phe Abp yéash ceolld, theGiarg fiRt eostipendely in n_hggphayabyfferedjsﬂhe(PBS) containing 1 mM PMSF and
y]_yg’“ then disintegrated by vigorous shaking| witBeacldwpasghed glass beads. Clear supernatant is optgiged Kys so
90 G n Theentrijugetipmel 18090 rP@dortiminys G n A v Lou Aro G X Ser Lou Thr Lys Lou
Lys || & Ph. Incgagtion to mlcroorgamsms, cell cultures dgriysd BRE Mulligelitiricorgapisms (ssiepcially marmpalian t
Mot Al a g@’l Pe goﬁuBh 6" ceNu S are HeAg olls, Chm?ﬂarhamster

C—,?Vﬁry I In\?% g%

r

Tyr mster knd coll lines. rprvassuom vectors for -such cells ord%? y include, as
necessary, an-origin eplication, a promoter located in. front of the gens to be expressed, along with any
required ribosome binding sites, RNA splice sites, polyadenylation sites, and transcriptional terminator
45 sequences. When used in mammalian cells, the expression vector often has control functions provided by
viral material. For example, commonly used promoters are derived from polyoma. Adenovirus 2, and most
frequently SV-40. (Ses, e.g., U.S. patent No. 4,399, 216 and Gheysen D. and Fiers, W.; J. of Mol. and Appl.
Genetics 1: 385-394 [1982].) . o

50 Purification and Formulations

The human GM-CSF polypeptldes expressed in ,, coh m yeast or in other ce|ls can be purified
according to standard procedures of the art, including amrnomum sulfate precipitation,, fractlonatlon column
chromatography (e.g., ion exchange, gel. filtration, electrophoresis, affinity chromatography, etc.) and

56 ultimately crystallization (see generally "Enzyme purification. and Related Technigues"; Methods in En-
zymology, 22: 233-577 [1977] and Scopes, R., Protein Purification: Principles and Practice, Springer-Verlag,
New York [1982]). Once purified, partially or to homogeneity, the polypeptides of the invention may be used
for research purposes, e.9., as a supplement to cell growth media (e.g., minimum essential medium Eagle,

R
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Pro Gu Thr s-r Cys Ala ThrllGin Ile Ile Thr Phe A u Ser Phe Lys @ u Asn Asp

Au Val Thr Tyr Al a Asp lie Asp Ser 130 .
140 Lou Lvs Asp Phe Lou Lou VaI Ep eof gogRke As Cly Trp Qu Pro Val Gn
G u Thr : Thr Asp Gu- Lys Lys Ser Lys 34

EP 0 202 3 131 the fusion of the sequence encodi ng mature human proteins
t o t he fscove's mmdiied Buibarge Mediem af RBME tB48:caypilablp dram digreu@temiselotamipany. S Logdsmer al
yeast eMdr ewisGBROvRigsion: Chawiyi i t@ll gpi/Rs cnpintioeBic wbstngd frr reficiing espedifishizn-

f act B pressisbeins geail dbmwraem I"@'@d@rf‘ugfe??e’é rftaldingsy etco fjea rwerardin Iningriglogicaher

el ement YMethpgss Vole & A g Edso safkouits. lnprdPermine BAReadermic Presy Mew IpiseN-hulig8 & 1861209 . It
can b Mﬂﬁﬁﬂﬂm&%ei We'ktP EE'S‘F'{I’VG'\‘ PEYEs PuRieatippi ﬁt; Lo

gene (KUrgT h Jqﬂ @{gd rshowt ; 33 943 [198 |s cI oned

into the ? pe ?%;'?fegﬁ 'E:lgnﬂ@zn"m hephlastic an ln i Ceu(lef o sew% s or R Gene
190 2597 f e:z) @ap |Ie sron ee pgo%t e al ol%ne?s anél irﬁ{to dfggs"l i sine
codor, - -. t Bise } 9-1 lt é VgL

eparint) 2 gutica ) |o socon R g :ﬁ@ ti%&sraé% % t%%enwp‘ and
the 1o thQéd GN]Hé de® lake @orﬁHohﬁE%& Hy ¥ ARG n)é:rtreﬁr%ﬁr%céutu I 128ptable
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the f 1 ag@MHnafmbduidal Bcibass Maad.s P PinRdcBleiad Netiondl FARRNarS MELIE PASsHdgOO@hahy)t O

t he BgoRLstaneA f1obd)ethe pletbitdddbirsd & StihinisktioNlis Hhrb@éralGhd pAdG&rtﬁéfu@roa medhanigdhd
Messi nggdelidery afz@me) . One plasmid with the desired structure can be isol ated
(desi gnat eriefgraliia At(pharmideauticel/ learipisitiors is Gh @ait/ debagewiotri IiHisuvdl | form, #ve cbrqparatianaib | y
filled subdimidechinONAit pesby captaining abprifirieta ovantitioa ghibe tctivencdrripenept: Ewenesitodf adkdP and
dGRR, Thenhed in 9 ubl desswhoreparaiion Mayrbm gpribrberrpdiveied s & Lo dntPOtrhgs according to the

ol i genuewtoyter enpliqationend TEOPEEAGHE aghve gtediant Thasomeasition centif desitpdndleg contain
(desi gnattedhemveas 990 | have a Stul cleavage site immediately after the
argi ni ne c"@ﬂd#‘?sagﬁ)mab\ﬁéd’ab?’ E"?Pé"d)(ﬁo‘l'mf‘ dia reaitemgpt o jthe patiapt. e seuqrign pisthae6- E

coli sh Xbal
ﬁ?"f’t"%" %‘@t‘ ?P"W@“'E‘d’ﬁ‘é‘ﬂ PlieiP¥ed- %%e"i"tﬂf’tl%\ﬂfs""e Pﬁ@eflﬁgﬁge
fr agrrenf 'i"f/‘l'aﬁ |§nw %g‘msﬂ" Iy ttqaérreﬁt re rth maﬂ
cl on whrf:tb arleH%ss ao?l ? qsg)’ c m un 5 deF crei%s z:ll
Cel I g teme - gzat“;r"tds , OEY ,5%, s r f%tc AL N ML T
TRPI - AR | i nker
r est r| c | ongrgf't?de Int hgérgr [ %lwn%:c’p&?éh’%%"pxm% 4erdtfed to

i nserti p

Xhol By the XhoI Irnker insertion. The general ‘secretion vector pMFa8 is

t hen obiegpeiieidyaLi nsertion of the Bglil - Xhol fragrrent of pMra5 into the -
BamH - Xhot—TestTiction sites of pTRP584. Those.skilled. in the art will
realize tAatlonedMéngl HaIpesT eagodi ng f or human, GW CSF may then be readily 25
inserted inha core @ VMemsn 7eGHlo Hesiynated WIS LigMddyactsraing | foomerrebttion dyedlsdd if or
humarss GVt CShagters diéicanid (BT of Byolatiany Ohbraseriaatioh.eqnd altiizalonk & Bapmptiocyits 8gnesn Eds.
carryi ng t Heathewat.i €.eardufitth E\VAGEEmMIcDMgssi dee | Xorie (1982pt Thet ol lBamabHl contipedusly ct | on
site of 9MiGaitgy®d (a/peout0-5 X, 10%19195/%@31?'#@00s]Modlf@drf@mQ@E’M‘BQn@&B' ¥itho@%3heat- | n
ordgr to ndkastvated deid| aslf serumnBed!Ort A AME 20al o % L’ﬁ'@m e s rend odi ng
sequence, A¥snfial yiiamies eepdiiened pyith A9 @G mulgted
const®uct ed‘"m?'hPeé'ph feﬂ'E’Fyt?ss t hen hybr| di zed to e stranded 30 ‘
ML3np8 carr |PH 'a'f‘ﬁ I§°' °“5‘ﬂ?1’ S X e'?t’@h'de’g" Rereplirasivaedse |
Ki enow fra i s"f’fA{%Aﬂer ’ - eé' t}é'a'"wat' ﬁ?ﬂt'ﬂrv't gt"f'ren

the single 1%%% rqe r,?nutasgnt’ég j@{?&? ndr 'L,gd"gér%'?éf’;l T Gl

strangded frg e(q” wﬁ,e%e ceis
then isol atg; ud?g]tat até "ﬁu %l&lbque%loﬁh&)ererq‘j ubtfoh Gf

secretion wﬁggp{m ﬁNE asm carrying t gene) can be
I nt r oduced. Bod Maydeamli o@.@ld@dmsaggte it h| um acet ate net hod (I to, H et al.,
J. 36 BagémIhddow cliRZTolicb@31rbh Dalich@Bath nontBMekoibgieBisd08 BB IFers@bRE FREN ityde
synt het i caovpsigniacheh@cak CH10StE oyipl M@ esntrifudsRRDIDHIALE Sinp bRl thd1eds B tRNRteldde A
comMmDN MemndvadSTHepd edliEe wére cvastiet! lwid. ib icoa's aMinel Bliedcs' Maliradonaming t e feteast
cells, theaf saum (FC$)stesuspandepin nitkeshmio meoivarsiph altecadbérérft @6l dersavbd. e adhBiBaDe to
cont ai ni nefastic i RIigBs. Thel nenadharedt elis verg radeddit BT asllgrol to Usowisaitddivg euintalningci d
washed gl 3 FESEIMM 2@ecaaptoatianely %95 amethyiceliuobst eridriatbdmpnesatretieris ol gititer eupetat
10, 00® r pmtqngrknq_wnsto 1§pRain colony stimulating activity or test supernatants. One mi aliquots were plated in

35 mm petri dishes and cultured at 37°C in a fully humidified atmosphere of 6% C02.in air. Three days

after the initiation of the culture, 1 unit of erythropoietin \Eaves A. British. Columbia. Gancer Research

Center, Vancover, B.C.) was added to each plate. Granu ocyte- magrophage colonies and erythroid bursts
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40 In addition to mcroorgani sns, cellk cultures derived, from

mul ticellular organisns (especially nmammalian cells) may al so be used as.
hosts. Exanpl es of such useful hogp qcmklachignes are H elLa cells, Chinese
hanster ovary cell lines, and baby hanster kidney cell Iines. Expnr ssi oa
vectors for such cells ordinarily include, as necessary, an origin of
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The follow ng experinmental information and data are offered by way of
exanpl e and not by way of limtation. 30 EXPERI MENTAL A. d oned Human
Hel per T Cells 1) A clone of hungmg dofedd g1;desi gnated T-7 was i sol at ed
according to the nethod described - In 35 . Chapters 36 and 37 of
| sol ation, Characterization,. and Wilization. of T Lynphocyte C ones, Eds.
Fat hman, C.repiisafiorriapd ampigiliin-resigtante rdege. Prae surifiefiebyeqyarven Kt %() 1998 BipctroMiveesis ednt
line, was dedsvarelBamsihe oty medifisetionof hpglats rowder xnehod (Voadistelr. B &iGilethis, Beco' s
Modi Need Ed% NF bIPUHP RIS HO7BhoTee ttalteqd RNE ey ftesy Pprifipd by alppirticeangm 5
x 10- M2 tiory "Pﬁ‘\/la I°Eﬂ°a( rFé“”"’ﬁ%ﬁ""é%”s%Sn |'°&'F" The; DI kit %!?0"’%%'6 1e'§‘s‘§rft°|"élY'
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precp e wnh tha ol
heat -i nacti'v ,, d@, tafh F? Was Brefar

er at ro
gl Ut ai ne, 9996 b‘ﬁ P r%y ‘Mu lDNA OUof Psi
n cl ] c is.H M
ConA. Af t ergnd ot gsof BgA e Ame@Er : éﬁ? ket %&2 wﬁ%tr&?eld wrtﬁ%&%ns' on
was centri fapggd an% tthel BRA wad B?ef:r fate@lQrv tmaQHﬁo?SFarls 1 H90GEHS dRRYdusyRie\BE Fresidues
col I ected, \aprdinbk adRB poNBRARLMB! Y offormin@® dbexynlBEotidh? transferass OB Rerhé dastioWET €
filtered (h&fﬁk@emrﬂ)a% o8BriBd0dbEYe, SH6ht Ha0l. € chVdGTPEBhiachd BBTPAARR UG . atQ7°gr OW h
factass. AlthdguRive ks okiftod wmebm&bramrblay\aﬂeft&aﬁamdwisodredsﬁﬁecaﬁﬁw atiahol it(waee
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Mar r ow and 6Conmid NBEioand 0ASenRyBSBandy * Georrdw Toe bhal oigl (Hextbiled lidkeanADedsipetified Wi t h
nonhenmat ol dyiagarciegek$.8%wiecropharpsis end respesredisclgsdribqdtappe. 50 400, Signa
Chapj.cal Cc?) cDI8} Library Preparai) - centri f uged (2,000 rpm 20 min), and the
cel I goat the Piapdy¢RiAesyniberisy dp requies @'X&J@l 1€ uispritaingsl SA s T0§-H@ PHB-3, Saei e’ s
Modi fi ed DUYigStee 808M KBlgP-8 MmN giiolireling m\besch WAZP. AP IGTEr ansh CS%’ uCi 32p-
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to plastic t P’f V&?égﬁg ”QT?féheh H'g% e t Gfb
tO | co e N, ition
met thC\él ! u ﬂJgo uslyr a o e 8r{11|xer:y°% en ce%tnfu e g(ﬂ nB 4? Jﬁggig nﬁdtgriﬁv%wﬁt
known to cqjy atwn Tioh 34 o &E Aller 15 Wi
: @& ge%a "l fs ’ r@%eo%muéio%.dﬁ ully

al i quots wgfa, n

hum di fi ed :a;th B Ehet % ﬁhgaérﬁm desen U8 mih R el

t he Gyl tur epicroflbgdd thd pdhbt vea@wtsgmraw R/E Ly G(%@)(Qﬁs HcApHBrd atnaahn@@bwm.ed%ncer
Resear ch Ceiptuebf 4 MIARFRMEH acdttd end MEScighad® ditt £ 18 3CANARGIAE Gocodure which removes -
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col l ect ed iwas ldisgied i 2004 6f BIP WM sddiug, ACHdyIEEH30 fnd TrE.HEI pH 6.8 befenintaiing [1awd
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t r ansf er r ed) ofdermingldeexyowivotidy hirangfer@sel TheNeaptivrowes sanviethdud pi 378 Cdord rGote-BBmit Af t er
5 mi on i desaddiien of (18 facthrpdvesefICMRcher ¢ngiagid-thien iermainatdd WICS 1hef@®-25 M EDTA (pH
cen i f ugecﬁq) é'?d Burhf g% SDSAfgoRragen with?8 1 af henob Py, thaeguaussHiase wes rixed

Dul be4<f;co s WA pn&f §a¥ l?g’f';Pt@\"édc%ﬁ? |“i*RaD%l’r\d’af)H'tec't"F#96LPgﬁ ’QH'ﬁ?'PFﬁ‘t?SbY”Fh %Pn'é! °’
pl ast¥c adHép
density nonalg ' éﬁﬂi ‘f" gﬂ ‘?ﬁa ¥ ﬂ"éml;;i' F re |n
the sen uf ik dgm,cease & ;% gé%gtd f’ ﬁfﬁ %ﬁ
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col onjes tq,gq @ﬁusan%omﬁsaa éj'@wvgng ‘th {h@hs f%{mﬁ.?o. du g s%dwere
det er i ned%hm oAl B orP il R Ab L BTo AL éﬂbﬁg’gpandq tof D

Exp. Hemat Qlinandt wasdstidodP® brelvant #6i2ihg durfrg stlm% a’itéo@@ of MRNA T r om Human Cel I s.
1) Total cell gbgiu: ENAranehSméddodyesle Brgarm@aéde@ kS DGALAE L@uaniid 6h tRE Hindi
i sot hi ocy analRuiesagted difo (@0)-amsH EONARNAEblasiid (abbUBi 902NN bdnble) Wa5 n-
5294-66299 (clBafsd] ih -a mixture (90 W) containing 10 mM Tris.HCI pH 7.5, 1 mM EDTA, 0.1 M NaCl, and 1.8
pmol of the oligo (dG)-tailed linker DNA at 65°C for 5 min, shifted to 42° C for 60 min, and then
cooled to 0°* C. The mixture (90 i) was adjusted to a:volume of 900 1Ll containing 20 mM Tris.HCI pH
7.5, 4 mM MgClz, 10 mM (NH,)280,, 0.1 M KCI, 50 g of BSA per.ml, .and 0.1 mM.8-NAD; 6ug of E.
colr DNA ligase were added and the solution was then incubated .overnight at 12°C...
65 " Step 5: Replacement of RNA strand by DNA. To replace the RNA strand of the msert the ligation
mixture was adjusted to contain 40 UM of each of the.four deoxynucieoside triphosphates, 0.15 mM
b-NAD, 4 ug of additional E. coli DNA ligase, 16.U of E. coli DNA polymerase I (Poll) and @ U of E.
coli RNase H. This mixture (960 ul) was incubated sucwsswely at 12° G and room; temperature for 1
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15 Frozen cell pellets fromuni Aduced or ConA-induced human hel per
cells (4 hrs after stinulation) were suspended in guani di ne isothiocyanate
lysis solution. Twenty m of lysi gpwogtgmmwas used for 1.5 x 108 cells.
Pellets were resuspended by pipetting, t hen DRNA was shear ed by 4 passes

t hrough a syringe using a 16 gauge needle. The |ysate was | ayered on top of
20 m of 5. 7hida@stCpromd® oplivhaE PPAr synthem}s%mﬂmploirgna!ttloohnl"olbentr| fuge tube. This
sol ution was cé&tapré: Traopieimation pEE.GOID Trapsieringlion wReeskiied qui2sing minor rayPigations ¢ the
(Beckman | nsprpepderpdgscripeddy Colma) ahel. RroptRipt ”G@d: Figt-S-AQ6% K101 141(4378)). Epgll K-12
guani di ne i s&in MEIPEH fiesadabans M. a9 folehiSn B\R}aésgﬁ 19407 £198QF yasrgrey to (0%
top, ddwn tog;:gf aﬂ°¥1f’@} 0 "mﬂﬁ 7\)9a'|"|2§ "EJ H?@“‘t UFecelhyerp ﬁ?‘l@?‘?dd%c%gﬁ“@a%%'ts hed
with 2-3 nl

bel ow t he i ng:E‘r r ?’ﬁOH H%"" Iﬁg%iog%g‘ ‘?i %&g@'" ‘RNA

e [¢] m of
pel l ets were, Qf% %E)er 03';‘.5“ QL,.“ E °§ Qra re far.
resusp ngfad |o incdbated at 37 /°

Q
sDS. 5 ﬁ\P 'Mmﬁg&&@ ﬁat\a@sC % aara 'e@%wg%r Bk »:-.& agg %Wﬁ
M ethanol . ADGHE Ay cmat. o e ﬁoin .ﬁ&rafzet. s G50k Mok otk 1
pel I et's washggk n@ﬁam& sixe@h@a Sindon2dDNZOkOA: vidte)hielsd) ation: Vashed and

dried totalg, nmg 1 hé Hum T-Rf brensiad ol m.ﬂmnaécu@a‘s oligo (dT) elution

buf f er (10 A 3liection of 16*i iRddpAdent kdnds fere bickdWl dtlhfom Grof eSSl cORNAILYSAS and

heat ed for pdpsdatsd irditvidGdhy (& wensl oft thiebtiteldishbsasdrigining £0®. w 1 ®taithaknplilivalNsoGig/mia s

added. The aNAiretgipsulfoxidasat |70adeds eoitania 48 ODWA clohds g@id drbpar@ietrdnu r@sSeiciottbrumm

(Type 3, Coelitugsostatiiciy podRe werargedwn updih t1hisen culigs. of dcfueth icdntartirgdt ORrighmi alwpiaitiinng

bufif er (10 Plavn@INA. wi€lisojatad Trom each quitr&aDAQuridd By Witdal@hdindDthi§9ghIBS! gradients. The

Fl oWt #or ou@ﬁlAfwmmtme@cblpmmamsfmw Coggmopkpy cellslafofiovswi ce nore. The

col urm was t Hene dauPrierdo fpmsfectinn. appromately A8 HOST @ronkepspls Aveprraqadegicpnto individyals

col | ect ed @%‘ Mk RiEPhig Q& PP"E‘I"IE‘BNB(‘I fﬁﬁlfcﬁ'é?er“"RNN %E“l?&i‘q eeT‘U?%'&"‘l fhe transfoptiop.g ¢
It

2. nl of e %"am%%é 5?‘1'??%;%“’\/\] i"E\fBP gg’ T(S'Eﬂ" i
t at i € ip|bgte % Plafes
ggﬁt ?I ?ut(g]gt"'c é?te% f?] Siite ?1 ? aining me gl rera%ye were

2] ml O se = conw ing 15 u. ro mew add
t hen resusgﬁ%g%ﬁ'm S incubit u% .sr%, FUi bt mgﬁedao ﬁﬁ}i nm
was determ C §Ifr§§ Qr?nM amme pe ll Qre
vect or U1 Hog?p "Bk G h&b dfarn%é rs';M& newggc
Berg (Mpl. a&%fbrhuﬁh@hm-o%t-'aéﬁﬂyék&a N, WS used W't only m nor

nodi fi cat i onsraangboRdgHBip8 dAL 3B, ?N%n@@ﬂ‘)’lwea&ﬂ!\umah M- @@iﬂcﬂ\ﬁty %5@5&!@9&!&)’ Each °
Ckayama & Bejup wadlron sdbdivitbd intoBd Pdols, Sach 36fRainkB bilikBcrbinal pdbied Qodde gormasiibiodt Of
pcDVI DNA wam edtigiaisiil @ool adas pédflivdCinwhd Fangeotibh asayliKpit the Bxtotioe bemswhidhlyiekled tvo .
reacti on mpssitvs esuisdoold Saciabf the plagmitds Mgfo@r otitheTiivie SulbdGbls (vpd-ltrahstegtod mdinitibal Glo2, 6
MM NaChs, 6 QGOS72ealeE Foarsthgle . clonesy deddgnitted, 8-8@ 7sler Tid, afd trienwefB&AYe perodnding G er
16 hr the diSfestvitprRestistion endonvcleaea analysit sikred [thab bl 6f. Bdse (MioRESTshalepddsedtidly tand
20 al of 16%ssdictum dodecyl sulfate (SDS); the.-0ONA was recovered after
extiggction wi Tdleviopresents a'twtmbeﬁoflhemomn@P'ﬂmtrswwérbeaﬁaﬂetfar\sfeﬂ@n sepPle i as.
phenol - CHCI9gplicalp gore PlaedhRsPayprAoelistsr teRtePests. 201 RO PRI il ¢olany waslide A%l 9ol 80
but nof® norPEPPHREsEe YEORY S dyl ate (dT) 50 residues per end were
added to the Kpnl endonucl ease-generated term ni"with calf t hynus term nal
transferase as follows: The reaction mixtwure (38 i!) contained sodi um
cacodyl ate-30 mM Tris.HCl pH 6.8 as buffer, wth 1 mM Co012, 0.1 miv

di thiothreitol, ,0.25 nMdTTP, the Kpnl endonucl ease- di ge'st ed DNA, and 68
U of the term nal deoxynucl eotidyl transferase (P-L. Biochem cals, Inc.

M| waukee, W). After 30 min. at 37-C the reaction was stopped with 20 all
of 025 M EDTA (pH 8.0) 55 and 10 al of_ 10% SDS, and the DNA was
recovered after. several. extractions with phenol CHC13 by et hanol

preci psd ati on. The DNA was then di gested with 15 U of EcoRI. endonucl ease in
50 al containing 10 M Tris. HCl. pH 7.4, 10 MM MgCl 2, .1 nM dithiothreitol,
and. 0.1 ng of BSA per m for.5 hr at 37 C.. The. Iarge fragment, contai ning
t he S 440 pol yadenyl ation.site and t he pBR322 or.i gl nof 1:..1 EP 0 202
300 'Oii _ , BN
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replication and anpicillin-resistance gene, was purified by agarose (1%
gel el ectrophoresis and recovered fromthe gel by a nodification of the
gl ass powder nethod (Vogel stein, eB.o #2CGoplmspie, . D., A1l Proc. Nat.
Acad. Sci. 76: 615-619 [1979]). The dT-tai'led DNA was fuither purified by
absorption and elution froman oligo (dA)-cellulose colum as follow : The
DNA was dissolved in 1 m of 10 rrM? ' Tris.HO" pH 7.3 buffer
contatrning 1 mM EDTA and 1 M NaCl B8FEaTat 0C, and applied to an oligo
(dA) - -%€l | ul ose col um (0.6 by 2.5 cm equilibrated with the same buffer at
0 C. The colum was washed with the same buffer at- O C and eluted with
water at roomtenperature. The eluted DNA was precipitated with ethanol and
di ssol ved in 10 nM Tris8aycie fifoAdon i St mulag imer RSt it 3ol i go (dG) tai | ed
l'inker DNA was prepar@@ém)p IHaesd it Aotk ofr dHgcddWiond h 20 U of Pstl 10
endonucl ease in 450 al containing 6 M Tris.HCl pH 7.4, 6 M MCI 2, 6 nM
2- ME, 150 MM NaCl, and 0.01 ng of BSA per m, After: 16 hr at 30 Cthe
reaction nfktste was extracted with phenol - CHCh3 and thé DNA was
precipitat | cohol, xyguanyl,ate (dQ resi dues
were then g d%%l‘t'ge end w tﬁgﬁggd% Jttge%?nogl'g ggo%%nugl eotble)ldyl transferase
in the sane reaction mxture (38 111) as descrl bed above, except that 0.1
rAM d@TP repl aced dTTP. @bERLiA@eBtBd @bs37:C 75+ 12 clhh@e@ixture was
extracted with phenol -CHC13, and after the DNA was precipitated with
ethanol it was digested wth 35 U of Hi ndl el endonuclease in 50 tlWco
ntaining 20 MM Tris. HCl pbbI. 41A7 n¥BMaCRE, c®QsabkBaCl, and 0.1 ng of BSA
at @7 C for 4 hr. The snall oligo (d§-tailed linker DNA was purified by
agaro%e gel (1.8% electrophoresis-and recovered as described above. 2)
cDNA Library Preparati onPo@®d 3B: 38 %t@f tlusPRAssynthesis. The reaction
m xture (1 O Hu) contained 50 mM Tris.HCl pH 8.3, 8 MM MyCl 2, 30 niM KCl ,
0.3 mMdithiothreltol, 2 nMeach dATP, dTTP, dGIP, and dCTP, 20 aGC 32p-
dCTP £3000 Ci/rmmol e), 3 Bgopol SIA RRA frdfh cdHsAeFfduced T-cells, 60 units:
RNasin (Biotec¢, Inc., Madison, and 2 igL of the vector-prinmer DNA (15
pnol of prinmer end), and 4 rse.tra SCI’I tase. The reaction was
i ncubated 60 nin at 420CP8R4 llaé‘n }/z ppeatz f"ﬁ'é‘ gaditi on of 1 1l of 25
0.25 M ETDA (pH 8.0) and 0.5 al of 10% SDS; 40 a of phenol - CHCl 3 was added,
.and sshe sol ution was bl e Lgo y i or; Xeyf hen
ﬁfﬂﬁ! 4gt‘ﬁF9 ¥>8§§l,§/| ?eaey thg)ﬁ % %lu%rﬂ%ég of

cent ri fuged.. After addi ng anmoni umacet ate an :
ethanol tq_the aqueous phase. the solution was chilled with dry ice for 15
mn., warned to roomtenperature with gentle shaking to di ssol ve. unreacted
deoxynucl egsi de triphosphates that had precipitat ed dur| ng chilling, and °
cent ¥Ff uged®feRS10 min. in an Eppendorf 30 m crof uge. The pell et was
di ssol ved s8ré@nahgof 103M:>Ipbells|CbmH87c30&Bé 1. nM EDTA, nmixed with 10 al
of -4 M amoni um acetate, and reprecipitated with 40.al of ethanol, a

pr oesdure whi ch renoves nore than 99% of unreact ed deoxynucl eot i de
triphgsphates. The pellet was rinsed with ethanol. Step 2:

A i godeoxycytidylate [oligo (dC)] addition. The. pellet containing the

pl asm d- cDNA: TRNA was di ssolved in 20 al of 140 nmM sodi um cacodyl ate-30 niV
TrisHCI pH 6.8 buffer containing 1 mM 36 . : CoCl2, 0.1 mMdithiothreitol,
0.2 ag of poiy(A), 70 ILMdCTP, 5 LoG 3?P-dCTP, 3000: C /nmmole, and 60 U
of tesm nal deoxynucl eotidyl transferase. The reaction was carried out at
370 Cfor 5 mn. to permt the addition of 10 to 15 resi dues of dCWP per
end apd then termnated with 2 al of 0.25 MEDTA (pH 8.0) and 1 ill of 10%
SDS. After extraction with 20 atl of phenol-CHC 3, the, agueous phase was
mxed with 20 al of 4 Mamoni um acetate, the DNA was precipitated and

repré&ipitated with 80 il of 40 ethanol, "and the final pellet was
rinsed with ethanol. Step 3: Hindl Il endonucl ease digestion. The pellet was
dissolved in 30 i-1 of buffer containing 20. MM TrisHC [pH 7.4, 7 nM Myd 2,
60 M NaCl, angl 0..1 ng of BSA per ml and then digested with 10 U of

H ndil | endonucl ease for 2 hr at 37 -C. The rAction was termnated with 3
al of° 0.25 MEDTA (pH 8.0) and 1.5 al of 10% SDS and, after extraction with
phenol -CHCI 3 foll owed by the addition of 30 45 - . vl of. 4 M ammoni um
acetate, the DNA was precipitated with 120 il- of ethanol. The pellet was
rinsed with ethanol and then dissolved in:10 ill of 10 mM Tris.HCl (pH 7.3)

and 1 nM EDTA, and 3 al of ethanol was added to prevent freezing during
storage at -20- C. Step 4: Cyclizatitn nediated by the oligo (dG-tailed
linker DNA. A 9. .1 sanple of the Hindill endonucl ease-digested oligo
(dC)-tailed cDNA: nTRNA pl asm d (about 90% of the, sanple) was in-



50 " cubated in a mixture (90 Pal) containing 10 nM Tris.HC pH 7.5, 1
mM EDTA, 0.1 M NaCl, and 1.8 pnol of the oligo (dG-tailed Iinker DNA at
6500 for 5 min, shifted to 42- C gpe269300B1 and then cooled to 0 C. The

m xture (90 al) was adjusted to a volunme of 900 al containing 20 nmv
Tris.HC pH 7.5, 4 MM MCl 2, 10 mM (NH4)2SO4, 0.1 M KCl, 50 19g of

BSA: per.m, and 0.1 mM | 9-NAD, 6ag of E. coli DNA |igase were added and the
solution was then incubated overnight at: 12-0C. 55 Step 5:
Replhagement of RNA strand by DNA. To replace the RNA strand .of the.insert,
the Iigation m xture was adjusted to contain 40 ki M of each of the four
deoxynucl eosi de tri phosphates, 0.15 mM b-NAD, 4 ag of additional E. coi

DNA ligase, 16.U .of F. coll DNA polyrnerase | (P.oll,) and 9 U of E. col
RNase H. This m xture (960 i-U was incubated successiw@eyrat 12 C and
room tenperature for 1 12 * EP 0 202 30.0 '1 hr each to
pronote -optimal repair synthesis and nick translation by Poll. Step 6:
Transformation of E. coli. TrandP8MhatTSA was carried out using ninor

nodi fications of the procedure described by Cohen et .al. (Proc. Nat. Acad.
Sci. US A, 69: 2110-2114 [197%}). E. coli K-12 rain MC1061 (Casadaban,
M and %‘i&qlﬁ- anadgedyid QrreRigdx ok I8¢ 7kb9%sa0dad 1880k} MASc@reMmn to 0.5 5
absorbancy unit at 600 nmat 37 C i ne20rs nef el lsp0iLan Lhhclegeldas wer e
col | ected by centrifugat}Pn, suspended_% 10 m of 10 ni. Tris. HC pH 7.3
cont ai n'cg@ aeP M LG ad e 964 Gk U@ Uact cdd fed @Ec QcBidic aAddeadiel | s were
resuspeRfe@nt val axth Gfs sérc 10O Gwe ABufrrerAlagrd Bec @batsed txgaser ™x 0 C for 5
mn.; then, 012 m of the celh ;uspensions mai jixed with 0.1, 4 of the DNA
solmt i og,d %E@prg)cnﬁnéi\aj Bfd Rk Qécatrc():n’& éacf gifc %ﬁ e .crbleara ddeccrel |s were
kept at cio relifmp @unuuar valamer herraafdrar slat AX=0 0% Revrper dtear saf o= t 0 10
mn.; then 0.5 m of lL-broth was addggd, and the cul tyype was incubated at -
37" C f Qkr 3@a a8 acTNte4C GeViehd) a%c 2] cadf ada- BfrOGln s0é tavagem ata 48 C, and
spread swemry-Aspothy sgatlaGht #eRivty B0 TRFGEHoFIRTP PN P "Mt . After
incubation gt 37' C for 12 t@ 24 hr, indivigyal'col onies wegg picked with
steril e reP@hB-cTRi @eSead Bedrke TepprraxdarBie Yol cxe ¥ad dmadmwemdenié cDNA cl ones
Were gemes aseches BinSeyelrn 7B Grs thed FnEHF FCEPT SLONACLTS B¥Y SH) DNaA
Transfections: 15,4, A col | ectjogn of 104 indepgpdent clones were piaked
at randest fer@nascheacTaektc aBlAAL i drcasas -eevd cpr apagat ovksi srti s¢daed [y in wel | s
of mi cr 6Ly tiep MISHASSTOLRITAT Fg* 200 W 1Y BFOEMT vitE H*AnitcMA #% at 50 ag/m
and di mgthyl sul foxide g, 7% Pools conggd ning 48 cDNA gones were prepared
from t hea@itatQinet @c cad roc €sr of® BECEROIN SCIUFCE IO AGF F¥6 3TT | ter :
cul t ur eF4ofrYE-Tysosie EYNCE AFAPTL Ol frathr &°F I7A. M T FH BRI was

i solated fromgach culture andepurified by twseae bandi ng through CsCl

gr adi entaze athert20caa a&NATe apa apemacngree arh spOJITT VTS F1Taftd 8%F €8I nt o

CQPS- - 7 ApHeEyPhachiug Sax; Phe) |HYe @ Aqtoiey i Al P of s T £+ AT°
app(gxinately 100 (285-7 nonkey cel k& were se@eded ontsezi ndi vi deal 60 nm

pl at™®s inrTRE TNtEE RA GCA GIE fAAGHAGC TN CAXGAPRMENYT PRATGR LRCANFGTESE To perform
t he trarfer i O, T8 & HEl? It V8 ¥Spitated from each plate and repl aced
with 1.5 ml 0§eDVE condsai ni ng 3@7nM Tri saHCl pH #74, 400 sszg/ nl = 567

DEAE- De)GARERFCISR] CIGATEMAAST AGAGCTNGA SYCECACRRE S B-ATET 1% S I P TPaT ¥ wer e 25
i ncubat ed for s.j.pur hougss, at 37 (@, thenghhe DNA-gpnt ai ni ngyrmedi umegsas

r enoved,acaddtidréd @cidretr@s vRicacomme hedctanirce capidreenriraaiccemcusgaAcAR@ADVE. DVE
cont ai ni ng 150 IaNIchIoroquinegggs added_back tocfhe platgs which re then

i ncubat eéicipi’n:%}' rm-rkxgnahagcﬂﬁi AdarBraTAL. PR ARE Al R MARK1R® WrThRfrraNce
with DVE and then DMVE containing 4% fetal calf serum 2 nmM gl utam ne,

peni ci | ] &t 1 ent of3ACi 7344 T ner Pl pouhatdd for 72
e e e e i
GVt CSF activi ttgr as descri bed above. Four pools (groups 1A, 3B, 7A, and 14A)
yi el ded FRAMMAEM CSF activity (see Table | below)” Each group was then
subdi vided into 6 pools, each containing 8 of the -original pooled clones.
One subpool fromeach initial pool was positive in the transfection assay,
wi th the exception of 7A which yielded two positive subpools.” Each of the
plasm ds*in four of the five .subpools was -.transfected individually into
35 CCs-7 cells. Four single clones, designated 3-8a, 7-1i c¢ 7-4d,: and
.14.1 . were active in producing Gw o T B
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CSF activity. Restriction endonucl ease analysis shQweid that all of these
cl ones share essentially the sane structure. Table | presents the nunber. of
henopol eti c col oni es stinul ated kpp gaghadoransf ecti on sanple I n duplicate
cord bl ood assays. A cluster represents. ::20 t.o 50. cells, a small col ony
was 51 to 150 cells, and 40 a colony was nore than 150 cells. 45 50 55
13 ' EP 0 202 300 81M3eBtEnFeStadsaQSed : CoPomylSt chukaerag Activity
from Pl asm d DNA Pools Transfections 10 First Screening 40 pool s of
48 clgnes (1-20, A + B) 18 Mock-infected COS-7: 7 d 12
clusters Pool IA 29 + Sybepa’lerd-50 PoSF +3B4 c3yskepd clusters Pool
7A. 2 + 19 clusters 25 PooI 14A 26 + 32 clusters 30

Al other pools: fewer t 3t§rs 33 ggcond cre n|g%
Sub- pool s of 8 clones 40 58°% EP’B 303%38B2151° $1 HUMAN
G CSF 10 20 : 47 ACACAGAGAG

AAAGCCTAAA GTTCTCSGGA GO ggg.gs&ﬂ%% 36C.CT6 GRG TG, TIRET Trp Lov

an ger Lou Lau LeO Lou 92

107 CCC ACT CTS CCC TGC ACC ATC TCT GCA CCC CCC COC. SCC CCC ACC CCC AGC

ACC Ay Tbr Val Ala Cyr SQb-btbolsel'f A:a oo Al §3A5ma§9rc5’1@n§sé Pro Bar

Thr 122 167 CAC

CCC T@® GAG CAT CTO AAT CCC ATC CAG GAG ' CnC COG COr CTC CTC AAC CTG
Sub-pool 14-1: 40 + 73 small colonies

gj All other sub-pools: fewer than 20
20 clusters H
25 Third
Screening Individual clones
" Clone 3 - 8a: 120 + 127 colonies
Clone 7 =~ la: 198 +.164 c¢olonies
% Clone 7 - 4a: 176 + 160 colonies”
o Clone 14 - le: 62 + 67 colonies

40 All other clones: fewer than 20 clusters

A plasmid (pcD-human-GM-CSF) carrying a substdnti¢lly full-lengih cDNA insert is shown in Figure 2,
and an E. coli bacterium (MC1061) carrying the plasmid has been deposited with the ATCC {accession
45 number 39923). In Figure 2, transcription of the 776 bp cDNA insert contained in the pcD expression vector
from the SV40 early promoter is indicated by the arrow. The locations of the splice donor and acceptor
sites are shown. A polyadenylation signal derived from SV40 is located at the 3"-end of the cDNA insert.
The GM-CSF coding region in the cDNA insert is heavily shaded, while the non-coding regions are lightly
shaded. The remainder of the vector sequences are derived from pBR322, including the g-lactamase gene
50 (Amp®) and the origin of replication.
Utilizing both the M13 dideoxy chain termination method (Sanger, F., et al., Proc. Natl. Acad. Sci. U.S.A.
74: 5463-5467 [1977]) and modified- Maxam/Gilbert technique (Rubin, C. and Schmid, C., Nucleic Acid Res.
8: 4613-4619 [1981]) the 3-8a sequence was determined. The cDNA insert contains a single open reading
frame. The first ATG is found 33-35 nucleotides from the. 5" end ancl |s followed by 144 codons before the
55 termination triplet (TGA) at nucleotide positions 465-467. -
Table II shows a percentage breakdown of the cellular composition of about 60 human bone marrow
and cord blood colonies grown under the influence of the lndlwdual clones 3-8a, 7-1a, 7-4d, and 14-1e. The
existence of mixed colonies of eosmophlls and the other cell types could be due to colonies growing
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Gn Pro Trp Gu H's Val Ann Ala Ii. GinGd Ala Arg Arg LOU LQU Ann LQU

182 ' ' 197 212 AOT AGA GAC ACT OCT COCT GAG
ATG AAT OAA ACA GTA aAA GIC ATC TCA GAR ATO Set Arg Asp Thr Ala Ala d u- Net
Ann G| Th: Val @u Val |1* Sep@ao2reb 8327 242

257 272 TTT CAC CTC CRO OAG CCG ACC TGC CTA CAG ACC COC

CTO CAG CTC TAC aAG CAG Phe Asp Ln G n &1l ?.Pro Thr Cys LeO Gn Thr Arg

Len Gtogethgsuy Tyr Lys G n 287 302 ' 317 GCC

CTGC@GCCACCCTCACC RAGCFCAAGGG:CCCTTO&CCATCATOCCCA@Gi

Lou Arg Ay Sr Lon TbS Lys Leo LY8®&Y Pro Leu. Tiar Not N\M Ala S-r 3i
347 362 377 CAC TAC RAG CAR CAC TSC
CCA ACC CCG GAA ACT T CaluldoToragsaitidkGEE Humbh Bohé Mahbwe CdigniesLys s Ni S Cys Pro

Pro Thr Pro Qu Thr—Sc S A h | t 407 .
422 : Nel 4377 a1d EQI%‘ * #"MA WT(‘N&KHK/E??A AAC CTG AAG GAC

2
CC$

TTT CTG CTT OTC pATO%®CE 8% THr 7% e] G¥%S-| P Lys Q% Ash Lou Lys Anp Pbke

Loy,Lou val Xle vro 45 — 467 477 - 467

497 TST ACRH idrighh JONA (dfaohl-A Sidnbl %en@)@ng L QWEEF a Wi ¥ d ek been
CCAAGIs6iaed) dnd anfs. Peofilbactddulh (G108 Gavialg £9p8D (hasmi@0sMin the murineSdDNA has been 52
537  deposited witd the ATCC (acc&ssibn number 399286 X 3BASHRIBOEIHET of (TR GABAL frAyMaA I\ GA
AACT CieGAdus& cDNE Al bFidlZad GAGECICEAAgeatCIdaditGs (B7°0C) with one ob 88 human GM-CSB7
6075 CcDNA's of thé resent invent®R see Maniatis, 1637 alACARCEATOGINCAGAGHOOT NBAGEAGHTT OC
CCT GGG Ma@Cabnat@Al IBALAGCGCATC GCAGAAGAAT 647 657 667
677 Figure 3ig 2 comparison pgeen the putative TPRSCGRAGANTATAM:-CSAPAGTGATGANGAAMPGRGT A
ATATTTeAHeR (ajer giippmentare anpagipedlfiy repjayesTaduradyo pg present in the hppvan protein but noy 37
747  in mouse Y'W'" are indicateq gy an asterisk, am;l-,rqsmpqsrmqepmﬁg QAT RISY dﬁ RYRPPTATTC

AA@T?S‘»W | Tty ies be
5%%@&::@% el

BT s 1 ET g0, e
aregsurp_psm Ve ology et een the
b !\(;E let al. SNLé:leuc c%‘a Hees 'ygfgg‘fs ?Qj B) ?T TVFr &h Ihgwfmé s 1
Su B in vi
I mr§§ mlée §b§) e)Q)Peg.Lnon fpétoﬂ' e%‘ he |denhf%gjon of coZr%l esém\lA ck%ﬁi 9{“ es

s ;lot szﬂuﬁcantlv Fl,muéa(t) growth mouse 1emopcye if. stem 100
AI l Ohlt:lfé{ ex orpﬂ%énmah @éﬁ? Spe iti human G (‘lég' c%f\lﬁ es were
Scr eeRoRMiied by transfectmg Ol \eoiftUln §ncl QUBRA clodes. and Measuring2le GM-c9R2 7
col onk@sity3dclele@Rflo the el superatant. 'ﬂh%&a re‘éultl @bnfirk AHad hb EFonbACAIOE of lul7length GBNA
+  16QIonds Odf QpthyBkines or hormones may be achieved solely on the basis of detectlon of a functional
30 polypeptide in eukaryotic cells.

From the foregoing, it will be appreciated that the LDNA clones of the present invention provide
accurate and complete sequence data on a human GM-CSF. The invention also provides to those skilled in
the art means for producing significant quantities of the factor (essentially free from other hematopoietic
factors) for the improved in vitro maintenance of neutrophilic granulocytes, and macrophages, as well as

35 other hematopoistic cells” (e.g. eosinophils). Further, the information gleaned from the c¢DNA clones
increases understanding of the mammalian immune response, enhancing experimental research capabil-
ities.

_:P

Claims
40 Claims for the following Contracting States : BE, CH, DE, FR, GB, IT, Li, LU, NL, SE

1. A recombinant polypeptide exhibiting colony stimulating factor activity on human neutrophilic
granulocytes, macrophages, and eosinophils and having the struclure

45 . Met Trp Leu Gln Ser Len Leu leu Leu
Gly Thr Val Ala Cys Ser Ile Ser Ala Prvo Ala Arg Ser Pro Ser Pro Ser Thr'
Gln Pro Trp Glu His Val Asn Ala Ile Gln CGlv Ala Arg Avg Leu Leu Asn Leu
Ser Arg Asp Thr Ala Ala Glu Met Asn CGluy Tl Val Glu Val Tle Ser Glu Met
Phe Asp Leu Gln Glu Pro Thr Cys Leu Glu Thr Arg Leu Glu Leu Tyr Lys Gln.
Gly Leu Arg Gly Ser Leu Thr Lys Leu Lys Gly Pro lLeu Thr Met Met Ala Ser
His Tyr Lys Gln His Cys Pro Pro Thr Pro Glu Thr Ser Cys Ala Thr Gln Ile
Ile Thr Phe Glu Ser Phe Lys Glu Asn Leu Lys Asp Phe-Leu Leu Val:Ile Pro
Phe Asp Cys Trp Glu Pro Val Gln Glu '

50

56
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. Clone 14 - le: +
col oni es 40 Al'l other fevver than

clusters A plasm d (pcD human- GlCohh2 864 BYi Ng a substant mmﬂmuﬂ ,m mr
cDNA insert is showmn in Figure 2, and an E.: coli bacteri

carrying the plasmd has been deposited with the ATCC (accession 4 number
39923) . tdgathéri gure 2, transcription of the 776 bp cDNA insert contained in

the pcD expression vector fromthe SV40 early pronoter is indicated by the

arrow. The locations of the splice d&fM¥Eland acceptor sites are shown. A
pol yadenyl ati on signal derived fromSV40 is |ocated at the 3'-end of the

cDNA fnsert. The GwW CSchmj,y ﬁgnd'og&anjﬂHﬁ;fhntdaﬁe REMA gora,a.ggt i heavi |l y shaded,
whil e the non-codi €T o S—&d, ||c ¥ cllDl:T Ader of the :
vector sequences afe Nf4rijvM frorﬁ°f) |n<M"(r6? ng"PHEERS. || act amase gene

50 (AmpR) and the|orswgi h od%r DW%C&[IGT% i btezi iy beth tje ML3 di deoxy
chai n term nation aTTgeT ,Proc Natt——Acad. Sci. U S A

74: 5463- 5/63,?. ﬁﬂd i %W%nﬁcge % Ej%a § Uenbe AR Bso Goen
andSchm ISQI' te éoﬁ% ﬁ& 063) ca Jvf ﬁ-ﬁ.-?%l BNﬁ(ﬂ Jéﬁe Was
det er m C Q&ﬁé iofr RUMIRE 5@2@} ﬁiz Qe@&aﬂ! d%@\@ ﬁ‘gAl 'illafﬂﬁmen m first
ATG is ftrsaumsk.s %o&ﬁ Wi 3@ L& Sovl SARGehdYCcoRciidRd a2 BN Wil Sne & the WeRarDiMEE#

codong RBAAE &f HBprésent hvaAtIbh bk MdRiatid, ITDbESL., MbeEWlar AlionlAY CA @Qot=ktRy NASaL, icolaS
465- 467 Spring Herdel BabbretosIeS)).a per cent age br eakdown of the certrurar -

conposi t I omgued 3 BRAGINpHIBor BeERSEN 1 PEative oGy sAd Bunta ICIl-CSFOMleit SdoDErcEsS logitiasin
under t hesidusH (hitee aligemeart) drdréndbrirgbid\whilel ekid@ds ostased3e Bapresdntimthe Rurdah, pradgirdbut detl e.
The_gxi $t @nese poftsintane diiceiell by iae ssterfsk.cpd irastipdsi reseairlytim heanduelr (-eebdr +Agpas

coul ckobeositives FB5&caddms-bys a pesitiom 65) B indicafeR by aZhat Bgalfne. {Theybampiogies PellieR | t
Cel | ul artheneus® gid human GM-GRIeNAB BYecSUIDHTiNdo Vet there dssablyt 70%. hofgelogy between thgs

Neu/ Me twa/OWHESE slequp NRrptagsD- 184 1__% Nucleig fwijgls Res. 19:0279-294 [198)o}fowever, the byman

9% 70 AGMiIP$F Pfe‘h@f"lﬁseé‘tm)ﬁ?"k@rﬂ?%B‘Ptr?@"'écaﬁ‘i'ygﬂ'a‘l”'a?ému@ﬁ%‘é)ﬁ é‘ﬁ'tsGdPW&DWﬁl? sed

GMCSF é&'isl_ﬂl' has al so been isolated, and an | i bacterij um I\/C1061)
carryi " '%{%"H‘“W?‘he ﬁés'?%gﬂf %‘a@M H’ﬁ%“" gyg“cf gap R ‘%r?‘l
C S | |

fragnentf:fﬁ's ’%ce w7 “'a"d{ﬁ’"%.ty e i §*= S 2

W th cfan %k. emeosa@w 46&1\4#% q%ae
Manl a;o gﬁu ar onl ng orator Manua
Har bor a. tﬁU %r kY ZAA el &PpteBiatd ot af.ecwmaa&.epraf BRL MESR .mﬁuoatgr@&deve
nouse angukil odRbrieh Qhth off sw%aamcs# R8Il dhBdn dise prolidEsSto trbd Sdiled in

al i gn”E'He)arlaﬁIGanb' W%A@ﬂ@s:gdﬂﬁhﬂt Qudnfifels DK @s thcRH UsEshtdIp 1O frph R&BNkertatbpbiR
human  prator) for et imprbed IR vl UkdintdRarieb @F Roultbidilit AhGGYRE ady matro@agdal asSWel @and.

r esi cddedthpr aasadpoied YellsTYe T osiopils). Further, , theSaifordtinn Qleadd - frqe Shet EONPS cloifes58
and Lys-rcysseatungmstarting of 6B ) mavmeliamidinuad eadpdnye antghang expeinenebilesdarch @apabive
honol ogiites. bet ween t he nouse and human GVt CSF ¢DNAs are surpri sing.
Ovexall, there is about 70% honol ogy between the two CM CSF sequences

(Br utla(}lalms et al., Nucleic Acids Res. 10: 279-294 !1981J). However, the
hunmarGRldmE fasithe h@ﬂﬁ%ﬁ@ﬁfacF'?ﬂ/%‘ﬁFﬁoﬁEvﬁthrm G§1 '&H-I"f'-f*’c'&hls?y st i mul at e t he
growt h of m)use hermpo letic stemcells in vitr Theiclone |ihb

in the deDe® Zg@&‘tds oxikiipg cglon é"’l‘ HQ |f?‘i‘°éa"t‘°|‘“6‘ﬁ ot hB’Bﬂ‘pl"&‘t‘@p'B'ISNA
cl ones by #PTUEEY™% Q‘S?r 95r°"f SOTTRRIE PRV EET? BV M eci fical Iy, corrpl ete
hurran‘,st# CSF cDNA cl ones were directly identified bg/ transfecti n%

cel Is®with randony ' pi cked cDNA cl ond€t Gipd e 80 P5Ry Lendeaves euct i VI ty

secr et edly e Vae Agel CyssBeermat sert Ald esearLauk tse;cpma‘ SeMHArdagert mar

e eved TR R T stk SRP g AR e Mot ald PRRCKI iy e R ROBE ot e
i n eulgaSyoting 8s Thr Ala Ala Glu Met Asn Glu Thr Val Glu Val Ile Ser Glu Met

Phe Asp Leu Gln Glu Pro Thr Cys Leu Gln Thr Arg Leu Glu Leu Ty’-r-Lys Gln

Gly Leu Arg Gly Ser Leu Thr Lys Leu Lys Gly Pro Leu Thr Met Met Ala Ser

His Tyr Lys Gln His Cys Pro Pro Thr Pro Glu Thr: Ser Cys Ala -'I‘hr-. Gln Ile

Ile Thr Phe Glu Ser Phe Lys Glu Asn Leu Ly's'_ AspPhe .Leii”l_,ee'_'_\leii:fl,le Pro

Phe Asp Cys Trp Glu Pro Val Gin Glu e |

5§
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Fromthe foregoing, it will be appreciated that the cDNA cl ones of the—"

. present invention provide accurate and conpl ete sequence data on a

GWt CSF. The invention al so provi dasobkee sdoase skilled in 'the a \!u mﬁH‘M‘\“\\“\
producing significant quantities of the f.att or '(essenti ally f

hemat opoi etic factors) for the inproved in vitro mai ntenance of

neut r oph® i Apgypeptidp eeywding fo Gz Trvdtheud p Biapessauense.wel | -as 35 ot her

hemat opoi etic cells7(e.g. eosinophil s% Further, the information gl eaned

f r orhy he 3¢ DNROPPRIde 30cprdipg toSlem 10k Giaimst bangi dgossklethe namal i an i mrune

response, enhanci n%a erl nental research capabil- ities. Clains 40 dains

for the Fol‘f%‘i}eipﬁ@}'d HEfﬁ?{ﬂ’“ét%PE‘g‘zEﬁE‘g yoopgiatedeR - GB, IT, LI, LU, M.

SE 1. A rec t|de ex |b| tin stiul at,ing §
act|V|tyEon/9 432, LB ey eSOl i S W
and havi ng ruc

l Al a
pri - aluBar b‘fgédsé’ °S%d"§t§9‘ve#&“@e%fh%ﬂ o 35*3&%'?4%“ u%ﬂ%féc%? E%*sdﬁ%ﬁé

Gln Qut %ﬁg‘lr@ a vdbtol @bnilished MiShdliad-8sbuaite %%ﬁmgb\fog A Bol&}btnd@' Whefintthéd U
Met Asn Q01j , él&ﬁtdeéé uehé&d il capBbllof-being bRpmdWdy & YR orftiiih Gn GQu Pro
Thr Cys Leu  @)fhcdBérath thelve@et ifd the bt Tyr Lys A n Gy Leu Arg Gy Ser Leu
Thr Lys Leu lay¢ Gy Pro Leu Thtr Met Met Ala Ser His Tyr Lys A n H s Cys

Pro Pro Thr R)omdftainingthe Smst Eytinity athel Réctdd unddr| enditons [saitalilb rfoPh@re&ian @ethe Phe
Lys G u Asn InedlecligessedspceRhie sdiepolypeptide.Val IIe Pro Phe Asp Cys Trp GQu Pro

Val Gdn Qu . EP 0 202 300 81 - 111111 °11211121 111f |1
1! \(t.oget RerA pragrss gecdrdingiel Glaim Qwvhﬁeinﬂwsw'mwﬁ whusremeemPeRen the leguee® Col oni es

Neu |20 Me Eos Neu/ MO -+ MJ Eos - Neu/ Mb/'Eos 15% 30% 7%
37% 2% 9% 10 A ATEITO0PRR BAG BIAA ¢THETadITegTES si gnal

sequenceoe AeRChdas od MRS TOR G b deRso! 360 Reenadc ebaleg agnd an E

coli bacteri umx(ﬂ Wf)é carryi ng}g @ R asmd e _murine
been dep®Ad CE8 TH% AAG AT AFECAPR LCESAT DR ‘Pltﬁ*?ﬁe?ws%@@f“ WCSEE  MGefBH probe
of thé® PE('fr InGA @adl AtT facROmEN GAG A0 AATE GADURR GINAARIGIC Atz €0A LUMEATE OW

71RO SRR B chdZold e B0 oRL e WD TR A © ©

Labor at o&gC mauzae G@blﬁ@csmd AQC HAGLTXC M(b(ﬂcatmq/ r[I‘QQEZ] ATG RTQUICE BGG s a
conpars, ey é&‘%AB“fétI LY dERUSR: 866 dA Ci%'f éthokéb EAGCRPENCeS.

| denti ca reS| nnent are un er |ne e resi dues reduced

to be pré’%‘"eﬁ?clm A HGRaT G A CH& tAAGNCAR IER FPRH ﬁ'r‘ér"‘ércl Heft cat ed

by an as{ef igak, T@n@l(;@mcd@@sm@gn@p‘cpnly in the nmouse (i.e., Ser+Asn at 20
positions 57-58. and Lys-Lys at position 65) are 'i.ndicated by.a short

vertieal |ine. The honol ogi es between the nmouse and human GV CSF cDNAs are
surprising. Overall, there is about 70% henvol ogy between the two CM CSF
sequenced (/Bnusleiczgid spiuerce thet codesNaicd ralpeptidé eisclidiesd in Sgim DadigoZ. [ 1981] ) .
However, the human GW CSF of the present i nvention does not significantly
stinul at & théumﬁewn‘ﬁﬂﬂ@é"’ﬁé‘?rg'ﬁ'ﬁi Seompridiodin welpetide pequeice r 0. 25 The
clone ®ibrary in the pcD expression vector enabled the identification of

conpl ete cDNA clones by direct expressiBhTOR Fenhdf i8R €& TG BEetiG i cal |y,
conpl et egdiEen dB 684 TeONscC henasTveiaecet lcectdae irdenictfAedcby dotakss ect I ng

ot vi gy Aol b BTSRRI R0 e B8 TR R AR e
i denti |m AGA T ACH IGCT Gt EA(E:IBNA AAT GAA ACA GTA GAA GTC ATC TCA GAA ATG
TTT GAC CTC CAG GAG CCG ACC TGC CTA CAG ACC CGC CTG GAC CTG TAC AAG CAG
GGC CTG CGG GGC AGC CTC ACC AAG CTC AAG GGC CCC TTG ACC AI‘G ATG GCC AGC
50 CAC TAC AAG CAG CAC TGC CCT CCA ACC CCG GAA ACT TCC TGT GCA ACC CAG ATT
ATC ACC TTIT GAA AGT TTC AAA GAG AAC CTG AAG GAC TTT CTG CTT GTC A'I‘C cce
“TTT GAC TGC TGG GAG CCA GTC CAG GAG '

56

10. A vector consisting essentially of a DNA sequencs of Claim 8 'o,r Claim 9, especiallyE _'when said vector is
incorporated into a microorganism or cell. '
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i » ] /
cl ones of |ynphoki nes or hornones may be achl eved solety on the b
detection of a functional 30 polypeptide in eukaryoti ‘N\W@Q
foregoing, it will be appreciat egp ptohabod Be CDNA cl one;M\ nt «

i nvention provide accurate and conpl ete sequence data on*a hurran GV CSF.
The invention also provides to those skilled i'n the art nmeans for producing
si gni fi d&né mipeeraanisn escet fransieanck et rapsfoqiets wibritd rarbl'bgblequeressmn @eat pH@aim 10.

hemat opol etic factors) for the inproved in vitro maintenance of

neut Aap Rl A grogesaiile ingscell gieythpp Eifferpiialipe sompyisingeeriiacting thicell witih polypeptide

hemat op0| eﬁ‘da"’eeé'l"l' any( CB'mséd%?nophl l's). Furt her, the information gl eaned

f
r;s ponsé3' C One%@%fniés Sgggf t.gﬁa %@ﬁ'ﬁ' ?Edf’rt?c woﬁ?%aﬂﬁeu rﬁpqﬁ' ai ms
for the fo Fgﬁ‘ 2i ? egYS FQQ P sérfog B valipg ) ap. aqupous I |r"%IL SE

nism ot -eukaryolic ¢ Whlc beev’t ran écted tra sforme
1. Areco 'H'b “ﬁ colon BT A Ivity

on hupgan neuefr granu ocytes, macrophages and eosi nophl | s and

haviing 111 hﬁ re%B&xH%Pﬁl@A ﬁlﬁlecuie consisting of segments of DNA from_different genomeq which have been Met
Trp Leu G Bineféndlt€ Und-Gibide ¥ iivinG ellsl ¥ AddltheVi@bachy @ ifrYE sor® hobi dhid R8e Mifeiten0 Al @

Arg Ser Pr@ersh)ankitd prbny thdredthdld BRR sebidhcéIdtinglist a\falypeDide #Alchinedth Shil G
Ala Arg Arg|a.|mm,1 Leu Asn Leu 50 Ser Arg Asp Thr Ala Ala Qu Met Asn Qu Thr

Val Gsu Val Ile Ser Gu Met Phe Asp Leu Gn Gu Pro Thr Cys Leu G n Thr Arg
Leu G u 1b.eN rebymbihanSDNA mMolédul abedidingrte) Claimy/1 432 thpristhg thBrDNALgquebal Lys Gy Pro Leu
Thr Met Met Ala Ser His Tyr Lys Gn H's CysyrPro Pro Thr Pro Qu Thr Ser Cys

Ala Thr Anlle Ile Thr Phe A u Ser e Leu Leu
Valy Il e Pro Phe As Ci%/s Trp Au Pro Va? (L?ﬁ% %djcﬁ%r}\de Eré_g%OZ S?@B
11171 06GACH AT GEC FOCoAGOABGI TFeRHA GEC FCE0R AEC1CANeE PG AGC AdRL a
si gnal eA®IWEOCEIG SAG CA%. G¥S RAT WRepAtadleaganor dtongct ol eranctc atacCtes m 2

bei ng. ot obeIc Rem s ooy oB7 ABORA, ERa R, B ot Bl Bl B 21 1
subst anﬂ'hlqu PO 6AG A LM AGC STt €A ICHG fACEeCRT OTi¢ .GAG CTd Wa€ Angntdl i an
hemat Bpgietorg @d’é bG@VAQ.’ceb'fts ack CAA@ ct R@%%Scé@h@r&‘éuﬂd"%rﬁ R xgept i de as

claimed 1 n any Clains - sal rocess conprisin e steps of: (a)
f or mi ngC4C \Tégt%ﬂa EéﬂrﬁApsT% CﬁT rﬁ%l /et icélg %“éq%é‘ﬁc clsHi ﬁ‘{:ﬁ AGF -

pol ypephtciacohereicna tAte e hantdadeaseere e GAC. qepaiicecof G@@'A’!@ gupr essed
t he vector: incorporating the vector into the

by a o cont (b

“host ; o %ET GAC %lrﬁg)c"%??ﬂ gFﬂl%& ?‘%‘ﬁe host containing the vector under
condltlons suitabl e for expression of the nucl eotide sequence into said

pol ypeptide. 7. A process according to O ai m6.wherein the nucleotide
Sequenc es.c angheriraésitidan eorsmsfmneampaﬁngﬂ@olymaﬁc@ﬁ@d AGnC b5 0Gaies CRE5TIRG GaC
ACT GBG aCé&sddiafion’™v@B aish@macshticalitactiplbiecari@0C TCG CCC AGC CCC.AGOC ACG CAG
CCC TOG GAG CAT GTO AAT GCC ATC CAG GAG GCC COG GCT CTC CTG AAC CTO 25 AGT
AGA GAC GiiIms BCTheJolfowIngComachpgrstaieA ARCA OTA GAA OTC ATC TCA GAA ATG niTT
GAG,CTC CAG GAG CCG ACC TGC CTA CAG ACC CGOG CT - GAG CTO TAC AAG CAG GGC
CTO COG‘GO& pIgEessCivCpadicing agecombinapt potypgptidCexhibiting AclenyAstimulating fagter astiyity on

human neutrophilic granulocytes, macrophages, and eosinophils and having the structure

ot ic |cr

Met Trp Leu Gln Ser Leu Leu Leu Leu
Gly Thr Val Ala Cys Ser Ile Ser Ala Pro alh Arg Ser Pro Ser Pro Ser Thr
“ Gln Pro Trp Glu His Val Asn Ala Ile Gln Glu Ala Arg Arg Leu Leu Asn Leu
Ser Arg Asp Thr Ala Ala Glu Met Asn Glu Thr Val Glu Val Ile Ser Glu Met
Phe Asp Leu Gln Glu Pro Thr Cys Leu Gln Thr ArgILeu'Glu Leu Tyf Lys Gln
50 Gly Leu Arg Gly Ser Leu Thr Lys Leu Lyé Gly Pr§ Leu Thr Met Met Ala Ser
His Tyr Lys Gln His Cys Pro Pro Thr Pro Glu Thf'uer Cys Ala Th1 Gln Ile
Ile Thr Phe Glu Ser Phe Lys Glﬁ Aén Leu Lys A;p Phe Leu Leu Val Ile Pro

ss Phe Asp Cys Trp Glu Pro Val Gln Glu,

said process comprising the steps of !
(a) forming a vector comprislng a nucleotide sequence codmg for said polypeptude wherein the
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30,; CAC TAC AAG CAG CAC TOC CCT CCA ACC CCG GAA ACT.T, G
ATT ATC ACC TTT GAA AOT TTC AAA GAG AAC CTO AAG GAC nﬁﬁlmaﬁ!e@ﬁ Imc
CCC nil GAC TGC TOG GAG CCA OTC CAfp 6662 3do 81 A nucl eic &ac at
codes for a polypeptide as clainmed in Caiml or daim2. 9. Anucleic acid
sequence according to Caim8 conprising the -nucleotide sequence 40 ATG TOG
CTO CAG AGC @ikotieeqiiearelis GpaiBroi/Aging P s$80y BB AGRINDhT@FoOCA CCC GBC CGC
TCG CCC AGC Qi@chpRain@®® VoA iOle TG GAG CAT GIG AAT GCC ATC CAG GAG GCC
CGG QT CTC @D AAC CTG 45 AGT. AGA GAC ACT OCT GOCT GAG ATO AAT GAA ACA GTA
GAA OTC ATC TezAnaiygipingTihe TPyt exntininy cheCagstanandercnditineg syitaple daraeemesioncet heocC
CTG GAG CTO Twegectigeseayenrednie st poh®eptidescC AOC CTC ACC AAG CTC AAG ROC CCC TOG
ACC ATG ATG GCC AGC 50 . TAC AAG CAG CAC TOC CCT CCA ACC CCG OAA ACT TCC
TOT OCA ACC BRESHePOrEpgioAdRim 1 hereip, it RRPeRUABISARACEABIRIREIRNES AAG GAC TTT
CTG CTT, ATC CCC mIT C T (€] OrTC. CAG . , 10. A vector
\(/:\gnsi sti %C%grg%eﬁ i< r%g 5’1‘%&'?a 2" D g'é"(%;véh%én s(();%A y%el%‘%g@s '%gf'ag?s"m 9, especially
en saig v L Sl r 4 Wt .17
e 0530 K 6hss bétorifi§ B B4t F1oP Erait hefbirl Bafd p&@ﬁ%@ﬁy]f?mgg%sglﬁ%%r qani sm or
cel | tragsfQpigeds Qéco.fdrnemrﬁw?ﬁe%gdmy didin Wh&eif 64 bohABMBe RAPEBSHMIAN PuRIGA andf
G ai m 10. _gssehitally Redfrdhs 856t nfafinafi hamabge@ical brogiet h or- di fferentiation
conprising contacting the cell with a polypeptide as clainmed in any of
Cl ai s 16} OA procdas dcdordifig RN di¢ PREeding iclaip vetariri thegnudlefidb YqReice dempeixdsiths dotivbgce
colony stinulating factor activity on human neutrophilic granul ocytes,

macr ophages, and eosi nophil.s, which cormrgi 265 CQH!e%iGV%é R é,lreq'?@c ffgueous

nulrjent medium a prokaryotic mcroorgani smofr eukaryotic C whi'ch has
been taf@d AET G ACE THRsACH T8 THR RCA GLECEeT CHE JSICAreRy AGE CUCahae 186G 10 14.

A reconbpipibe i GRG @AY 1€ QAT Gdd R9c Uacsemtimedt carf cdNOTEr &g afle fdrer ent
genones whi ch have been to end outs I ving cells and has

h b ned d d f
the capaidh #aA PACHAGE GETLAGT (GRS, AL AAT FAcAGH: TRA IARCETS AIF TGE GAR A Tn e
%r ogenz)i/ e ceofcTeacaAc RNA SEr WeoCea oA rapcl AC 8GpaTripesd icte et aha@iomad i n
| al m

[ 5 c ' t I r gi o) aim 14
o ror 1 51 065 End Dfioag doknend AP ARECRE tng R0 R 5 Bl AR AR Ol N
GI'G GCC JABCTAGAAGTCAG CRCEIEA CCTCGACEACTETATERA GCT TECGCT@MCGCAMTCACAES @A CCC
TOO GAG Ll - AGA GAC
act oog GBI g e s iRl B Ao eere cac
GAG CCG,; FRECCHGIRETRO@CARGACEA GEL @FCEAG CTG TAC AAG CAG 25 GGC CTG COG GGC
AGC CTC ACC AAG CTC AAG GGEC CCC TTG ACC ATO ATG 0CC AGC CAC TAC AAG CAG
CAC TOC CCT CCA ACC CCG GAA ACT TCC TOT GCA ACC CAG ATT ATC. ACC TTT GAA AGT
TTC MAA GAGA PceseTdo pdbézingAlhudieit aéid Saqlehte BEiCodetTorG(Eolypeptide as defined in Claim 1 or

35 Claim 2, which comprises culturing a host transformed with .a recombinant plasmid or bacteriophage
vector containing said nucleic acid sequence. o L

\/ 8. A process sequence according to Claim 7 wherein the nucleic acid sequence comprises nucleotide
o sequence
40

| ATG TGG CTG CAG AGC CTG CTG CTC TIG
GGC ACT GTG GCC TGC AGC ATC TCT GCA CCC GCC CGC TCG CCC AGC CCC AGC ACG
4 CAG CCC TGG GAG CAT GIG AAT GCC ATC CAG GAG GCC CGG CGT CTC CTG AAC CTG
AGT AGA GAC ACT GCT GCT GAG ATG AAT GAA ACA GTA GAA GTC ATC TCA GAA ATG
TTT GAC CTC CAG GAG CCG ACC TGC CTA CAG ACC CGC CTG GAG CTG TAC AAG CAG
GGC CTG CGG GGC AGC CTC ACC AAG CTC AAG GGC CCC TTG ACC ATG ATG GCC AGC
% CAC TAC AAG CAG CAC TGC CCT CCA ACC CCG GAA ACT TCC TGT GCA A_cc CAG ATT
ATC ACC TTT GAA AGT TIC AAA GAG AAC CTG AAG GAC TIT CTG CTT GIC ATC CCC
“TTT GAC TGC TGG GAG CCA GTC CAG GAG ' ‘
55

9. A vector consisting essentially of a DNA sequence as defined. in Claim ')T-or _Clair:r_;;'r 8 especially when
said vector is incorporated into a microorganism or csell.
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3 TTT GAC TOC TGG GAG CCA GIC CAG GAG 16. A pharmaceutic bt
conprising a polypeptide as clainmed in any of O ai ns 1 tgﬂ“lﬂﬁ"ﬂﬁjﬂ“l‘@ ”I'I
associ ation with a pharnaceuti cap ¢2ecmom@abl e carrier. al Ns

following Contracting State: AT 1. A process for producing a reconbi nant
pol ypepti de exhibiting colony stinulating factor activity on 40 human
neut r opM- |A micxgerasnismoer welbtansiormed otandrsted with the capddahle pirirdssiomyedioheh\Dlamy 9.t he
structure Met Trp Leu G n Ser Leu Leu Leu Leu Ay Thr Val Ala Cys Ser lle
Ser AbapPrioerpgess &'f gphensing peitgreydh opiffpregtigtionegmpdsing Jenipptiny e sellyvith a-polypsplifle Asn
Al a l&lse Glaﬁd?ﬁ"@d‘“A[“é“ﬁ“‘Ijj“%Hjﬂeu Leu Asn Leu Ser Arg Asp Thr AI a AI a GI u
Met n G u Thr

Leu G n‘zﬂﬁp’ai"g‘fﬁre‘he aLFé’{Yp °T; ‘"Eﬁ ?‘E“zﬁo xt"@éﬂ%l\ ""t! hS@?" ’Leéth'i“H‘i Lys

I
IISrelCJ) I(_;yﬁ _ﬁ%’a ed l[é':\ry IC m oorgal Os(}rleu .':}yloe cF Whl rlwvtr résrec gfor #Tﬁiig -II_-QL
Lys Asp Phe% l’qqe Pro 5 Phe Asp Cys Trp GQu Pro VaI Gln Ju, said
Pr 0CES Sy YTRbdosd %39 FoH.S’c Tnant(dll)A th ééi]ieﬂ‘an uN tsQ8mdn R A f.%gn Gitferent
nucl eot i dgesdafd E’%ﬁ:ﬁ doRBh irfiH; §aﬁ’f P\Q tyl%ﬁcp d cCiNivink ResSwhereid said
111111 11 |r$coﬂwglmﬁﬂlﬂr1no m#& Els bt Bkne host and to be maintained tfﬁsreur‘— cNhe

nucl eot i derdpefyiRsisds, shig map&hh&e@gdu@ebrrsgoomsm@es&%.r&w irRcia@Sitor R 8l Ni Ng t he
vectaes; (b) incorporating the vector into the host; and (c) maintaining the
host com i piobays tdeeprdigC too Claki d& rwherein Osaldi @H@nkiridnit Btk encleoule expprsss thendnf  t he
5 nsedueadsi de sequence Into said pol ypeptide. 2. A process according
to Gaim1l wherein said polypeptide is without a signal sequence. 3. A
prag,ess according to Caim1l or O ai mAZG ilGer &'t C8G.i ARCpCIG/ BEGtGTCe TTS

gi yC&ydcat e ol &f ‘i‘c@ﬁf&eﬁc 06N e (o Fod R Kotk Zudthgeei n sai d
polypeptlde S COS rocess accord to an ce i ng

D P  vr €5 To6 GAGh GG B AAE GO6 AT G rR PG G5 €1 S AT

- essent i girl ¥oA rae ACTORCDIUT GABRITG! ASN clie RO €AA GTcehdc MCAteANATG 15 6. A

Comt 28 GR% rlche B el SEETEI R AT Bk e c iR MR oo

GCC TGGGAATATEE T G (ICCAGCEACHICT G CGC AIBCTRCACAQTGART: @G B8R TOG GAG

ST CAbnaci o S G e e K Aeian O R BE O G

ACC TEBTCTHCICATE AB3 6GL TICGMBAGACTABCTATS MAG @EGITH CEECTEITEIECAECAES AGDO CTC
ACC AAgTeTéadViee @dg &@dcrACG&CGA&-'@eATG GCC AGC CAC TAC AAG CAG CAC TGC -CCT
GCA ACC CCO GCM ACT TCC TOT GCA ACC CAG ATT ATC ACG TnTT GAA AGT TT AAA
GAG AAC CTG M5 GAO TIT CTG CIT GIC ATO CCC I T GAC TGC TOO GAG CGA GIC CAG
GAG 7. A process for producing a nucleic acid sequence that.codes for a

pol y peptd. de phrsmabeltical ecbippsitich aiomprisingr a $BypeptideChsadefingl, inwiriyctt Gampri ®eS in

cul t uri ng aasohieton with a pkameacawidaliviatdeptable eaodnbi-nant pl-asm ..d or..bact eri ophage

vector containing said nucleic acid sequence
' &J Patentanspriiche

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

40
1. Rekombinantes Polypeptid mit der Wirksamkeit des: kolonien-stimulierenden Faktors-auf menschliche
neutrophile Granulocyten, Makrophagen und Eosmophlle und mit der Struktur

50 : i

§5
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8. A process sequence according to Caim7 wherein the n i i d
sequence conprises nucl eoti de sequence 40 ATa TOG CTO G
TTG GGC ACT GTla GCC TGC AGC ATC TEH 0@og 361 GCC CGC TCG CG
CAG CCC TOG GAG CAT GTG AAT GCC ATC CAG GAG GCC COG COT CTC CTG AAC CTO 46
AGT AGA GAC ACT CCT OCT GAG ATG MAT G M -ACA GTA GAA GIC ATC TCA GVA ATG
mTTGACCTCCAGGAGCCGACCTGCCTACAGACCCGCCTGGAggGgAC GCAGGGC
CTO CGG GGC AGC CTC ACC MAG CTC AAG GGC CCC TTO ACCL AT cE Y50 cAC
TAC AAG GNG Fer TABCCTLSCA A& CERVGAKIACT e TOUBRIGCALACC CAS ASEXATC ACC

MIT GAA Ifd Tdér A1 &AGPLIC GIfa AR2fAGexd T T Peb - GEE GProATCgEEC ‘Hi]} GAC

TGC TGS GAG Oor CA GAG 9. .Avector cq stlnge sent i IIy a DNA
sequence ﬁ? ne ¥ m¥r Y@hi hE g, Agsapegl 81§ i\Hh tor is

i ncor porated Axg o Iaetm ckewr gaitmsmrmu Cedx 1QLrg Ias p~~Fhir 111%11311:11111
lull > ﬁDu(ZlMgQZ 2310 cid . Thr Val Glu Val 91e SexM G§ Bﬁe:ko' A

m croopgani smor ce transformed or transfected wth the repllca

expr essi veksRr TeuC @ity 9.63u Rroe Khgy oc&ys f devenfdinci ndheel BAxgr owt h
or di ffa[.@.mt |@1mom§@rrpry§| ng,}eg)nt@gil (s B¥ heL@QI | awigt hcaypol weept itde as

ggr;gggt l@i@ e 7b|119+ §On§c€¥ %.ﬁlat ﬁ?@ip for %a”%ﬁﬁrmﬁer

neut r oghiis c '@jYJanLﬂJD%yt@bn meik p e s Prand é’w na]hln | #ronhi GlucomMuri ses

cultivatgdd, ¢ysamaPLIUSHYS NUWTA €1 dTedilum  SpR! Olsfky Oy m%'éqor%'&'sm or
eukaryotic cel] which has been transfected of.- transforrre a vector

accor di Ng¥§ o ©%i e 16PN 3. I¥%Hr ASRs B prSduci®y a Péconﬁl fan®TONA
mohecul elensAspl Cy®f Bepgmrerdka ofPﬂB\lAvfarJom Gilinf ecant genomes whi ch
conpri®es joining said segnents end to end outside of living cells wherein
sai d reconbi nant DNA nol ecul e has the capacity to infect sonme host and to

be mai ntained therein, and the prog 'H%/ t hereof, said DNA sequence codi ng.
for a polzypg?i‘fﬂeﬂté’ gag'é%f‘%ﬁ)we*a‘ phRe eng Pigalsegienss) ai m 2. 15 14. A process

accordin im13 e nt DNA nol ecul e conpri-ses the

DNA seﬁughcgohﬁ’?é' 2 F’Y‘Elb{]&%tké?tg E%”ﬁ%' TTG 20 GGC ACT GIG GOC TGC AGC

ATC TCT T > AGC ACG CAG CCC TGG GAG CAT GTG MAT

GCCATC%'%‘%’“%E@‘% é%‘ARk "Eg? AGA GAC ACT GCT GCT GAG ATG

MAT GAA C e

cra ong A bR el Sl S SR S R M
G GGC. CCC TT1G ACC ATG ATGGCCAG\N TAC AAG CAG CAC TGC CCT CCA ACC -CCG

GAA ACT BCCvearailrefbur MoketeiiNg ofhvbd Paifhepiide gBfaba difem G anéfdichb T Gis Mt ididdhdda G
AG GAC TI T séafitenCT 0GIC ATC CCC TrT GAC TGC TGG GAG CCA GIC CAG GAG 35

15. A phar maceisiidagleineo vgkess, HQr@meﬂmﬂﬁﬁds%U@pﬂd Kdielepaukidaidesuehe fuimfasitworinn
any ofasCl ai nedid Nukledliddeuenz die Féhlgkelt zur Expnmlerung in einem den Vektor enthaltenden Wirt
aufweist;
{b) Einbau des Vektors in den Wirt:

&“ _ und

(c) Halten des den Vektors enthaltenden Wirts. unter’ Bedmgungen dIB fir die Expression der
40 Nukleotidsequenz in dieses Polypeptid geeignet sind.

7. Verfahren gemaB Anspruch 8, worin die Nukleotidsequenz dié'Seqi_Jenz

50

55
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assom at lon with a pharmaceutically acceptable carrier

Egt egsanls_pl)_rUEPe Pat ent ansprUche fWr fol gende Vert ragsstaimmmg&"m""")ﬂ"

LU, NL, SE 40 1Eplaeiggr3bomnt es Pol'ypept
W rksankeit des. kol onien-stinulierenden Faktors . auf nenschliche

neut r ophi | e Granul ocyten, Makrophagen und Eosi nophile und mt der Struktur
45 50 55 20 | EP 0 202 300 Bi Lot il 1l

Met  Trp Leu Y> An Ser Leu Leu Leu Leu Ay AFHr VEFSA §TC oys
Ser \l&acSencA a:'rGDr @TG Al TTCAr PTESeGGC PracTSecTePrecc SewcecThagG n  Pro

Trp VaI a e a Arg Arg
Lt o RSP o ce “Re 67 aPE a6E erg © Rer "G
Thr V#e @@y TeG GAQ/aI CAT I IGéI‘G /AT GCC @G CREt ' GPEe GCAsp Leu

gn CcGe Cd® U crdr Q:'rG TthAc @m acgu @\n GaCc aACT GcThrgerArg Leu
u

.9 y
Ser % iﬁTIy"r N‘L &pa |_yg"CA G‘%/}'A Pl‘%‘(3 LeEfTC Tﬁ?c MEER MeBARAGATE  ser 15
H s 'rlerT GA,CS CTd nCAG GAG HCSG @€ BGGE  CTRr oCAGThr ACCPr 6GC
Au .S N || : o r
Gu CeTtge Of T AR cagiBeq Bro fBe gec pgc ciff
Leu \MIC AAG cTC . ARG GGQ ¢ CCCpr §TG > ACC PRE ARSp GEFs AGErp
g u- ﬁl%zc T AAgHrtAs<HtcAa3 &schbmnepttdAgiﬂub Anegr30bA1|0h0Q le!net
i gna e pept,i spr nder a ykasyl i er
I st. 5&&; %e'rpt M Ang%}cﬁc%ﬁ%ﬁo 2, xggs '&% 'yﬁg‘éyl |§F? [ 5?‘?: 5.
Pol ypeiad @Athi BAG ndIRG derAMbr ngeﬂ‘é‘ﬂ‘denCﬂﬁspﬂm'heCﬂ‘ﬁ i r AT@es68€Il i chen
reNner qfeg m ifB30 pee  WRSRD C(Ahe %[fcrel CYen ampderen Proteinen

hamatopoet i scher Sa. uger zeI i en. . Vertahren zur Herstellung eines

Pol ypepti ds agemaBO ei nem der AnsprUche 1 bis 5 mt den fol genden
Schrittenumfady B;| dung eines Vektors, der eine fU di eses Pol ypepti d

kodi er ende Nu_kl eot i dsequ e Nukl eoti dsequenz

di fe h{* g e f""s?ﬁ'res“lgﬁﬂ?ﬁ’ﬁ 'g'r %'gg'xpﬁp"@ i gﬁ'@?f‘u{ A"& BHC i\)e<f<c¥3{)2r koé’ Kihal t enden Wrt
b Hal - d d
?/g kt or s ‘e rﬂ“ﬁ% ﬁggrgs %'He"ﬁ\%gr{'gsée&lj"trs]é}u‘:% %%Q&Qﬁ?%ﬁkle&@ﬁeq@@z di ge Ex p (ra Z SS ?(r)] n der

40 Nukl eoti dsequenz In dieses PoI ypeptid geei gpgg si @gg ET er fahren
5

genbO Anspruch 6, worin die Nukl eotldse%uenz di e Sequenz 45
CAG AGC CTG CTG CTC TTG ACT GTG GCC TGC AGC

ATC TCT GCA CCC GCC CGC 7TCG CCC AaGC CCC AGC ACG
CAG CCC TGG GAG CAT GTG AAT GCC ATC CAG GAG GCC

35 . .
CGG CGT CTC CTG AAC CTG AGT AGA GAC ACT GCT GCT
\_ GAG ATG AAT GMA ACA GTA GMA erc A;*(_:’ TCA GAA ATG
TP GAC CTC CAG GAG CCG ACC TGC CTA Ca¢ AfC CGC
CTG GAG CTG TAC AAG CAG GGC CTG CGG GGC AGC CTC
ACC AAG CTC AAG GGC CCC TTG . ACC. ATG ATG GCC AGC
CAC TAC AMG CAG CAC TGC CCT CCA ACC CCG GAA ACT
45 TCC TGT GCA ACC CAG ATT ATC . ACC TTT GBA ACT TIC
AAA GAG AAC CTG AAG GAC TTT CTG CTT GTC ATC CCC
TPT GAC TGC TGG GAG CCA GTC CAG GAG

40

50

10. Vektor, im wesentlichen aus einer DNA-Sequenz des Anspﬁichs 8 odei 9 bestehend, insbesondere
wenn dieser Vektor in einen Mikroorganismus oder sine Zelle eingebaut ist.

55 11. Mikroorganismus oder Zelle, weiche(r) mit dem replizierbaren Expressionsvektor des Anspruchs 10
transformiert oder {ransfiziert ist.

12. Verfahren zur Steigerung des Zeliwachstums oder der Zelldifferenzierung, bei welichem die Zelle mit

22



TCG
ATC
GCT
GAC
AAG
ACC
CCG
AAA
TGC
fOr

ATC
GAG
CTG
TCA

2: zsz’aé % gwan%”@ - rb‘s’s‘*%ﬁ%% “‘gﬂgﬁ Y
S | d| s .
a der '

CCC AGC CCC AGC ACG CAGp €662 306051 GAG
CAG GAG GCC CGG ‘CGr CIC CIG AAC CTG AGT AGA GAC ACT
GCT GAG ATG AAT GAA ACA GTA GAA GIC ATC TCA GAA ATG TTT
CTC Chdhem ReN@opti@Genifl@@m deTMEpridiFA kisGAG KontdtkC@brad®@®ir@TG GAG CTG TAC
CAG G&C CTG CGEG *@EC "AGC CTC ACC - AAG CIC AAG - @ cCccec TTG
\ATG 1RANGErfahrecor Hasieliung snagcPolypaptids miier Wisamkedttes katgnien-stiyaatierendegKaldere
GAA A@fl' "'P@“"W””@Die %@wvtm@am\qphage;\w Eogigphile;T ygichegsAliR K“"R@P”Q TTC
GAG Ames eq%aryotl rga S odeT@,n ryo n ZeA clelcm ngﬂ,em OGAC
TGG  CRESS é@ﬂ'“c'as'f‘ﬁfa“s%'ﬂﬁa"d@@s‘%" %fh‘l""éﬁ'en“ ist, in RipReT w9BHeen FBQedyR Ry o

lF(ﬁl vtver enome, ‘welc
i;% %g%gdg
ein et TGG

i
NS CA&"’ CTC CTG AAC

ACT Wnek%ané%m-w@%l obrhah A@é}ﬁ;chﬂ @mfa‘é&ﬂd d@%A-se%nQT A GAA GIC ATC
GAA ATG TTT GAC CIC CAG CCG ACC. TGCCTA. .CAG ACC CGC

EP ‘0202?;00 81 c L MSATG TG CIGK CAG Wﬂ“\
CTC TTG GEC ACT GIG GCC TGC AGC 5 ATC TCT GCA \

40 CTG4GAG CTG TAC AAG CAG G&C CTG CGG GGC AR C'I'ﬂ;@CQ:T@xAG

CrC
TGC
TTT

"o B S B8 O, O U o AT 0 e, R TR Ui

GAA ATACTTCTTEGRMRA CENG GOC CBFG TCRAG CCAC A9F CIC (GWGC @S ATC

ool S5 S5 26 S50 S, B 4080 520 s ol g e

S | z uenz S uchs S .
msbesond&?‘g m‘gﬁ‘ﬁ a‘?’&e% 35‘*‘? %neﬁa Iokr S%Qa%g deréé'}'neg%%l |l e
ei ngebautGAGt . ABS MTMMOrgmasmm 0GRA ZeGire, MECChECA) nGAAdeNTG

replizi erpapengkXprepsi omgy ekigic deegANsREUCheEA0 émnSéﬂém Shkc 008k
transfiziert ist., -12. Verfahren zur Stelpgerun des Zel | wachstuns oder der

zel | di ¥ eFER2i G CTBei TRl c AT 4IRSz

T6o CCGEPE6E230MEd |

L BCei nmPomwem@ ge!mtb @O@emrd'sr Ansprm'ne 1ADGs 56GCO KaGe akt
gebr acht d. ng es |y, ti t r
ersarrke(l\"\hédesﬂ‘éol oni en s‘? |er en Ilgg'kt Ebﬂ AE’@ EE@ eall tack

20 TCC TGT GCA ACC CAG A’I‘T ATC _ _’1‘.'1"1_‘ GAA AG'J.‘ T™TC

AAA GAG AAC CTG AAG GAC TIT CTG .CTT GTC. . ATC CCC
TTT GAC TGC TGG GAG CCA GTC -~ CAG' GAG -

35 :
16. Pharmazeutische Zubersitung umfassend ein Polypephd gemaB einem der Ansprdche 1 bis 5 in
Verbindung mit einem pharmazeutisch annehmbaren Tréger.

Patentanspriiche fiir folgenden Vertragsstaat : AT '
40 - :
1. Verfahren zur Herstellung eines rekombinanten Polypeptids mil der Wirksamkeit des kolonien-stimulie-
renden Faktors auf menschliche neutrophlle Granulocyten Makrophagen und Eosinophile und mit der
Struktur

45
50

56 -
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\

auf nenschliche neutrophile G anul ocyten, Makrophagen und WMWE
wel ches die Kultivierung 5 ei nes prokaryotischen M kr g ’"g”w”’,
el ner eukaryotischen Zelle, wel ghe(dor sgbBiel nem Vekt or genmaB Anspr uc .
transfiziert oder transformert worden ist, in einemwaBrigen Nahi medi um
unfabt. 14. Rekonbi nantes DNA- Mbl ekU , best ehend aus DNA- Segnent en
unt er schi edl i cher Genone, wel che auterhal b | ebender ﬁg I enTﬁgdsEéﬁi g
m t ei nander verknUpft worden sind und wel che di e Fghi'gkeit haben,
ei neR-Rlnt Sexri nkeui chem urfekd n Igives &hyund Thes s¥al Nadhkomeéws gebert en zu

\fer ggnmwﬁbgérditmé{grﬁwﬁhnmbﬁ Du?rgse%@inﬁ/b %Q&Ule's'arPobygept sérgemgp Anspr uch
(0] r oqlert. . eKOo na s DNA- e nsp C

um‘ass@ﬁﬂ dPEC DNRER e oFrbY, £ 1%1].5 QIa(i. Asn‘ Ala Ige gln éfu Ijﬂé

ATG Arg TBRy LEG (M& AGEn CISu CBer CREg TASp GEx ABTa Q¥ GCC

TGC ATfet TGsn CCdin Clny Gifa1 Oty TOra1 Cfte Atx CCGay Albr ACG CAG
cce %GAG CAI GG AAT  ‘&C CATc CAG "GRG “Ctc 20 6as-ear  crc

CcTG ° Rhe 2% hew Gl @Ac Bxor Thact Cer BRe G3n ARMT GNY ACA GTA
Cezé G6u AGha ;’féu A Gﬁﬂiﬁ gmn gm:y CT€euCAGrg C‘ﬂGyCTC(EerA(I.‘eu T: C Ag:A
CTC AC@QQ AA@QG%Q’QTAAQCQ’@G&? C(’:’EBAT‘?‘&“A-A%EQ%E%E? WC TAC

AAG sCBE® Toe TFye Gbr Hon Gec Rzec Pesa Thet Foe T€w GBar ACC
CAG ATSexATEys Affa THr GAin AGe The 30TAAA pHAG cMAC &4 rRéG GAC

TTT G T C. ATC TTT T TGS GI. CAG GAG
36 16. ¥ﬁar%§eu§g§ch e’iub%ttﬁﬁf %&sse Sueicfeﬁofgﬁgépﬁlaengﬁo el nem
dek_An®peUchepl 6¥s S5Tip Vedbi ndRrsy Metl ei B4m pRampmazeuti sch annehnbar en
Tr~g®r. PatentansprUche fOr fol genden Vertragsstaat: AT 40 1. Verfahren
zur Herstellung eines rekonbi nanten Pol ypeptids mt der Wrksankeit des

kol oni en- ¥Pfapaang de Sehdfen Faktors auf nenschliche neutrophile G anul ocyten,
Makr ophagen@UFjidunssines Hg?ﬂ’ » dor o fridiesqgdiolyrgriid, kqdigrendasNuklgotisisequenz umftast, worin

L Qe geotlgwu 5 leBIFahlgkelt zur Exprimierung in einem den Vekior enthaltenden Wirt
Met ®Trp LEISSE leu.leu Leu Leu Ay Thr Val Aa Oys
Ser 5 1le ‘F'"baxpas‘ﬁ%{%‘“&&"ﬁk Arg Ser Pro Ser Pro Ser Thr d@n

Pro Trp i I : : . u Leu
pon Lot Sl e off uadf bovatfidio WS upft Boongin L tilpyon 15
Thr 4 Val du Val Te ' 8er Gu Mt 10 Phe Asp

Leu @, N verfahren gernad Arspluch 1PR6tin dasl¥kerwihnte Polypdplicdiohne bifid!Signafsbdienz ist. Thr -
Arg Leu GQu Leu Tyr Lys dn dy Leu Arg Qy Ser Leu Thr Lys

Leu Lys Verfhign géihidB Ankgtuth 1 obibi2, whfidtdas ddedrwahntdl Falypepld glykosyliert ist.

S

36 4. Verfahren gemidB Anspruch 1 oder 2, worin das vorerwédhnte Polypeptid unglykosyliert ist.

_ 5. Verfahren gem3B einem der vorhergshenden Anspriiche, worin ‘das vorerwihnte Polypeptid in im
[ wesentlichen reiner Form und im wesentlichen frei ist von anderen Proteinen  hdmatopoetischer
) S#ugerzellen.

40 o . : .
6. Verfahren gemiB einem der vorhergehenden Anspriiche, -worin die Nukleotidsequenz die Sequenz

50

55
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%35uHi SThr-ré(rar Lgs GIAlna Thr- e qClslsn PIrloe I|e“|“|ﬂ“|““lmml“m

Au Ser Phe Lys Gu AgpgdeewgoBys Asp Phe *Leu Led Val
Ile Pro, Phe Asp Cys Trp Gu Pro Val A@n G u,
20 unfassend die Schritte: (a) Bildung eines Vektors, der eine fU dieses
Pol ypepti d kodi er ende Nukleotldsequenz unfaBt, worin diygg Nukbg@tlgggquenz
di e Fahigkeit zur Exprinierung in ei nem ‘den VEktor enthalten en Wrt 25
auf waist CAGD) AECnb§I!'Gde§TG'ektg‘F§ i BP@erPaN r t AQINdGTE) BSFt enTEs AGH
Vektor; aichalrcendgeaW tte UnC@t Eﬂﬂtngumgenccm eadr dice EXpGEsSAQG der
Nukl eo |dsequenz i ie ep 3 . ah g 9emAD
Anspruchcf' wofn %&g §$§r h%? é*gy %kﬁ%e%the gna?ééquenz i st.
3. Verf aloeen gsrraBCmn:spCu’Gh 1AAQer CPG \Mﬂ'n d@v@ﬁ@rv\ﬁﬁﬁ‘te B6My et d
gl ykosyl igit inglg 3w 4ca¥er f aBACGHLMEAANS pgch Aircod@*tAZ mw nages
vorermghnte Pol ypepti d ungwgkos¥llert Ist. 5. Vérfﬁgb QCGIEEEI der
vor her gefd¥deF¥8ns ftCch&A daSC%or®r-he P&
wesent | i gmen GAGecTEOr MACUNdARG OBS enGGd chelTd r €IGG stGG\(Con aﬁ@er €xc
Pr ot ei nen, hamgt, %‘)OWCSCE\%E Sdgg@r Z@bkle“r'réto GyoVe i e ggengecei Rgm der
n

vor her gehenden spriche Ieotldsequenz di e Sequenz 45 50 55
24 @ CAQ TAQW AAG SCAB 0 88 3BECH CHNG CORGAGTGHERG  ROA CTG

CT C TTGodeCCremCECaGT ®ecCCCoAcTGRITAGRG Amc T@®T GGAA CCBGT GITC CGC

G GaAgAT cedBCC
ATC  CAGAMABAGCANG Ot Rl SR P 2 A8 TG OP G M Ry
GCT_CCT ¥39G GAIG TGET TGSA GAGA C@’FAG'ESAA CASTCGAETC TCA GAA ATG 10
TTT GRC CIC CAG GAG CCG ACC TGC- CTA CAG ACC CCC CTG GAG CTG
TAC AAG CAG GGC CIG CGG GGC - AGC CTC ACC AAG CTC AAG GCC
CCC TTG — mwfest ATG ATG *GCC AGC CAC TAC AAG CAG CAC TGC CCT
CCAACCCCG GATT ATC ACC TIT, GAA

AGT TTC 7 te|¢fr%:|‘r;er @PT'" nspr 2T T
nlert |yp umf g t oin r i oder

GA\C t () or transformierten lrtS er le VOI’ r@wfaﬁukle?\:ajyeég? %?E [3) ?m

Her st eI I ung ) ?18? Rﬁﬂ( gurese uenz e n vm e nspr Uchen 1

oder 2 25 ggﬁJ n%ﬂés@ilfeﬁzsg 51%“ Mﬂ mgagm.«e.ag 9&&.&%&4@.%9 ei nes

m t EI nem:-r asm oder teriopha tOI’ transtormerten

Wrts, ,der die vorerwahnte Nukiei'nsauresequenz ent halt
ATG 'J_.'__GG CTG

CAG AGC CTG CTG CIC TIG GGC ACT GTG GCC TGC AGC

ATC TCT GCA CCC GCC CGC TCG CCC AGC CCC  AGC ACG

55 CAG CCC TGG GAG CAT GTG AAT GCC ATC CAG GAG GCC
CGG CGT CTC CTG AAC CTG AGT AGA GAC ACT = GCT GCT

(_  GAG ATG AAT GAR ACA GTA GAA GIC ATC TCA GAA ATG
TTT GAC CTC CAG GAG CCG ACC TGC CTA CAG ACC CGC

“ CTG GAG CTG TAC AAG CAG GGC CTG CGG GGC AGC CTC
ACC AAG CTC AAG GGC CCC TTG ACC ATG ATG GCC AGC
CAC TAC AAG CAG CAC TGC CCT cca ACC CCa GAA  ACT

45

TCC TGT GCA ACC CAG ATT ATC ACC TTT GAA ACT TTC
ABAR GAG AAC CTG AAG GAC TTT CTG CTT GTC ATC CCC
“ppT GAC TGC TGG GAG CCA GTC CAG' GAG

umfaft.

55 9. Vektor, im wesentlichen aus der in den Ansprilchen 7 oder 8 definierten DNA-Sequenz bestehend,
insbesondere wenn dieser Vekfor in einen Mikroorganismus oder eine Zelle eingebaut ist.

10. Mikroorganisrhus_ oder Zelle, welche'(r')' mit dem r_eplizierbar__en Expressiqr']svektor des Anspruchs 9

25



8. Verfahrenssequenz genmaB Anspr uch 7, worin die Nuklei nsgurese uenz die

Nukl eoi dsequenz 30
CAG AGC CIG CIG CIC TTG GEp 20”80 sCIG- GCC TGC A ""m""ﬂlmm
CCC GCC CEC TCG CCC AGC CCC AGC ACG 35 CAG ccc TGG
GIG AAT GCC ATC CAG GAG (GCC CGG CcGrr Ccrc Cc1G AAC CTG AGT
AGA GAC tAaGformie@CTer r@BHZ@A® ATG AAT GAA ACA GTA GAA GIC ATC TCA
GAA ATG TTT GAC CIC CAG GAG CCG ACC - TGC CTA CAG- ACC cCaC 40
CTG \GAH- \@ErfebrenTayC Steigagymy desAgsliwagiztums qipder Zeliiiffersnzivrungabgt welchiem die@elleyns CTC
AAG GGC ei'tvzmcf’olvwemd gem@ei"emc@ A’)ﬁﬂf@he i i"mk@@facmw AAG CAG CAC
TGC CT 45 TCC, TGT | GCA ATT ATC
ACC -|--|--'|-2 \{g&a_pren erst? M@ e Gksam tél len-fstrnruhere Ittﬁrﬁ-
ATC CCC -Iala gglr tro rang déé%}( an un atﬁﬂ? due r::wg

N I‘ ti mus_odgr_ejne| C en mi elnem or
\[;ﬁl,l&t ggqu;g'{ﬁ%es{i Eﬁ%g e nzégéesg%' "Sfona' r’éwoA, 'SetSeﬁg%W’ I‘Q’? Eggn AN %'um ) 5';
M kr dor ganj zupggvrst fﬁJn %.nZseJeLo%bmaqewmo.bﬁﬁs basinerty ahiam e%{sn%meeder

selle, ek r BohorthC GHbHeS Rid érdsditde VeRkntphl ©8° LARARH (SQEmétRS mitvhaRder Chs O
EP QU |2alt3lg n&(-;?]Ze n_umfaBt, worin die vorerwihnte rekombinanten DNA-Molekile dll :ﬁﬂlgkelt
t r ansf Or i {Rbdn, GRST Wirt 30 ShitidibriLldd i Stieserh Sund essHfe NhRInRRonZdbhalish i GBFduR dindles

Zel | wachstygus dolefendififite BRAISEaASHENZPAPERG ol Anbshe edtech Raidel | e Mt ei nem
Pol ypeptid gendO ei nem der AnsprUche 1 bis 5 in Kontakt - gebracht wird. 5

12. Ver fiaveetahréniijomisie Aasprich 18) gorél dae Soréreliypepiomtiartd DNAdEoIoRN dik BaArRedubnzdes
kol oni en-stinulierenden Faktors auf nenschliche neutrophile G anul ocyten,
Nalgnpphagon und Eosinophile, welches die KultivierungA&GnesTBGok&Rgoti schen

M Kkroorgadi SRS Qefd GRer ukar Yald seie™ Zalore. owel c@@(:r) ;th elA&gm Vekt or

gemaR Anér)\lauch 9 transf|2|ert oder_transformert worden ist, in ern

Wi br i g TNaFeRdiCrA urfSBt . G]F 1550veMChnr efCEur 2REr sEELI undCEi négG
r ekonbigrot arcdNAeAG| addAd s, drst emend AT DNBCSeg!I'Ent EAGUNt eRG sclacedl i cher

ﬁe{]glrggan%%r Céaﬁ%e?‘?ﬁf brt?fcgl N er \Z/e #ﬁgn%al , :‘I\D?’I%-ne:j til:/:Z)JI[’ g? %?gent ©

r ekombi @Rt ATONRAD| B e AR FERGKEMR habdE, alfenT@Prt £33 nATSi er en
und in @r@sm@mtﬂ@sm Na.qdpcp Mgt 9%@@ temgczucwar deag UndetS cge Wobei
di e vor h Pol ypeptid genri 3 Anspruch 1 oder 2
kodi &@B %r% ?’r‘%‘g ?‘%1 &Bg’.chsfygo §§§ vgﬁgrwg e CTC

r ekonmbi At AANA-GRECT e kAAG di esENA-CEE USITE ATGCC T@BG CRBG2 CECC ABGC CTG
CTG A

e T &€ A X XIS C/Eé@:ccé@m’é‘écmg& CAPPAGTEC AN

GoC  ATREC CAST & @€ o5 S AZET AZFC. &6 TRRCG@GA@?TRGA GAC
ACT &2 @G GAAATERTAT Gs ARk GEA‘T GA&TGGT CrATCGTECA a@B8A &ECG TTT

ac cATTaRe L dF o kB B Aot me ok ax TG

ACG_,ATG ATG GOC AGC

40 umfaft.

15.- Pharmazeutische Zubereitung umfassend ein wie in einem der Anspriiche 1 bis 5 definiertes Polypep-
tid in Verbindung mit einem pharmazeutisch annehmbaren Triger.

45 Revendications _ _ o i
Revendications pour les Etats contractants suivants : BE, CH, DE, FR, GB IT, L1, LY, NL SE

1. Polypeptide recombinant présentant une actlvrte de facteur de stimulation de colomes sur les éosino-
philes, macrophages et granulocytes neutrophiles humains et ayant Ia struclure
50 :

55

26



CAC TAC AAG CAG CAC TGC CCr CCA ACC ccG TGT GCA
ACC CAG ATT ATC. ACC TTT GAA AGI TTC 36 AAA GAG CE@"@H !m
GAC TTT CIG CIT GIC ATC Cggoldopackee TCC TGG .
CAG GAG 40 unfalt. 15. Pharnmazeuti sche Zubereitung unfassend el n’wie

in einemder Anspruche 1 bis 5 definiertes Polypep- tid in Verbindung mt

ei nem phar mazeuti sch annehnbaren Tr ger,,,er4§:l_F Reveadi gg{.lL%Qng?\(gqu%at | ons

pour |les Etats contractants sul vants I T, LI

SE 1\~ P&y pHpt Vab Macbrsrrrleprer dledime dhe Aaetw P‘év RertBrg SaF e
stinul at icoR MR THp BlueHisSVal lAsh Ansiine- Glphchemarmcgr appagasLal agh areul ocyt es

neut roﬁhl | eSArt]glf &%rexlaaX? GJ.ual"lstt IAl?J,gt éx(‘) Vza? Glu Val Ilel‘j'_ef EIEFMeé 202

366 Phe Asp Leu Gln Glu Pro Tor CydSLBRIGUN ibhﬂ_émgﬂieﬁu EY2T] LIeBuT)LteIJytEﬂJ.nLeu <,
Gy .Thr I Ala e, [ Ala Prq Al 'y Thr dn
Pro @ A%%l ée Al' oy ﬁ?’e L q‘y ehfé\rpgo E,l’,r @@ Rl%?’l’? TSer Ar g

Asp Thr His TAdraLﬁt LGlMeMISASYﬁ Era Plltwr T'vaIPr@I ledhrli’reer Srs A@BuTﬂveﬁllPﬁéeAsp Leu
Gn Gu Rig Hyr pﬁé/%lh%rqoﬁb Ibg ﬁr@AgﬁLLe@ uyéangmre Ls L&l vdd ne,LwoArg Ay
Ser Leu Thr Lys Leu Gy Pro Leu Thr Ala Ser -H's Tyr Lys-G@n

H s Cys Ppe Aspol ﬂ?]rTrPr‘blU E}'%V‘fﬁrm@eFl'&/s AI a Thr Gnllelle Thr Phe GQu
Ser Phg Lys G u Asn Leu Lys Asp Phe Leu Leu Val Ile Pro Phe Asp Cys Trp G u
Pro Val G n Au 2. Polypeptide selon I a revendication 1, sans s6quence
signal . 2.3 Poliimbyqgaespion Beovemdication| 1asane sé@inehice signabn 1 ou | a revendi cation 2,

qui est glycosyle. 20 4. Polypeptide selon la revendication 1 ou |a

reuwgndi cad i Gnlypdpidpuselow latrevausicatiingicaydy fedandiatioPd |ayipsiudiicd®yés el on t out e
revendkcati on precdente sous fornme sensi bl ement pure et essentiellenent
sans aut rés Pplyrspiidesaign GéeV@EQ'qaLH"é Wéﬁﬁ!ﬂﬂﬁ'@#"@"ﬂ?@ﬂ'@sb@ oWEsWRri fere. 25 6.

Proc6d6 de production d'un ept| de sel on une quel conque des '
revendi cati GA¥POPLde ?9'°"It@%% %‘f?g ‘ésnp"‘l‘eeg""ﬁ?'%fb@é pEf@ .t esppnifeligmest n
vect eur conSPEARS P(RFines %ﬂ%ge"&@pﬂ YRR 5dant pour | edit

p0| ypef?t Iéj € rocécléadesp(rao%uc%nCSU dgolyggtﬁlldee getlonq'tﬂe ci%glgon%l?‘ c%g Ire(?/ ndlcgt¥olﬁe1 %Ha& roctagéf]1 8t e

un h8te contc LHant 16 &0 ncorporer vec eur

. et (c) maingeple f@i& SRIRRR Mo deGuohGLdcSibisdh ft[a&hﬂﬂgﬂde ol Ia
appropriees  deqlhenEe i MRBbiabs S capabie IEHERG e %aﬂH {é%&t&ﬁ&l Hddur ;€

pol ypegti de. ,nggmqgﬁ,eag&,ga]s reoth eqendt cati on- 'a sequence d

nucl eoti des cRiThamAir Irfsts aMaREASe %&tATGaJsCﬁs%,@ﬁﬁamrm Ghprdedi &. & Ga GCC
ACT GTG GCC Tédquéhebdeiciédiads danéieliialypbpias,CC TCG CCC AGC CCC AGC ACG GAG CCC
TGG GAG CAT GIC AAT GCC ATC CAG GAG GCC CGG CGT CTC CTG AAC CTG AGT AGA GAC

ACT GCT GCT PfaeéasAdian IMAdvelafoltioAR oia Teluié d6icIshikies. Tuthrdad s saduendT T GAC CTC
CAG GA8s CCG ACC TGC CTA CAG ACC CGC CTG GAG CTG TAC AAG CAG GGC CTG C&G G

AGG CTC ACC AAG CTC AAG GEC CCC TTG ACGATFud EPs AR AGE cT6 CTG CTC TTG

_  GGC ACT GTG GCC TGC AGC ATC TCT GCA CCC GCC CGC TCG CCC AGC CCC AGC ACG
GAG CCC TGG GAG CAT GTG AAT GCC ATC CAG GAG GCC CGG CGT CTC CTG AAC CTG
AGT AGA GAC ACT GCT GCT GAG ATG AAT GAA ACA GTA GAA GTC ATC TCA GAA ATG
TTT GAC CTC CAG GAG CCG ACC TGC CTA CAG ACC CGC CTG GAG CTG TAC AAG CAG
GGC CTG CGG GGC AGC CTC ACC AAG CTC AAG GGC CCC TTG ACC ATG ATG GCC AGC
CAC TAC AAG CAG CAC TGC CCT CCA ACC CCG GAA ACT TCC TGT GCA ACC CAG ATT
ATC ACC TTT GAA AGT TTC AAA GAG AAC CTG AAG GAC TTT CTG CTT GTC ATC CCC

TTT GAC TGC TGG GAG CCA GTC CAG GAG
50

4%

8. Séquence d'acides nucléiques qui code pour un polypepttds selon la revendication 1 ou la revendica-
tion 2. :

55 9. Séquence d'acides nucléiques selon la revendication 8 comprenant la séquence de nucléotides

27



CAC TAC AAG CAG CA.C TGC CCT CCA ACC CCG ti AA ACT TCC TGI GCA ACC CAGATT

ATC ACC TTT GAA AGT TTC AAA GAG AAC CTG AAG GAC I'TT ﬁ“l“lilﬂﬂmmmm

TTT GAC TGC TGG GAG CCA GIC CAG EpAe2003¢h sfS6quence d s qU|

code pour un pol ypeptide selon | a revendication I ou Fa Yevendica- tion 2.

55 9. S6quence d' aci des nucl[iques sel on Ia revendi cati on 8 conprenant |a

s6équence de nucl dotides 27 -P O 20%A I%';r% LAG 'AL,C ctc cthlerel ¥td 12 111 |
G A G CIC TIG\,

liii Il 1111 C L M S* ATG |GG CTG CGEC ACT GTG
GCC TLGGCARET ATG GCET TGLAGCAT CTET Ea f‘rﬁ%ﬁé@él‘a&e@ﬁ:@é%&% BEE "ERPoC Tao

GAG %A@&MEG% RIE GAGAAECENFcCEE CRE dEECCET GoAAEI(CTR: BT &N GAC ACT

COG ACHSTRSACACOHET A6t (EEGASTTEARTCrtd AR TARMERE e art Wi s

CTC ACGTAAGACCTGCARSE GEE (COQCTT BAQTAATAE ATG (BLCC FEGGALOC TWACAT ABGARRG CAG C: C

AvA CABSRAETCCRES A EC TPt et SFE b b Gl 1EE B "o

GIC %@AGAQCLQAEOCAG/GGI g6t CoInSCA tARGT.CeG $AALACT FeGrdRl GG ARe W6glEnce d' ADN
de lar ey dpd ke Vuapd [ ldTer and

| edit vgkét&gdr Ci’Ee}tsrt&lmngor %CT)?eAAé\aGA‘?uA?i‘En$f:(’?eM%rtg\gn?yrrgﬁgﬁﬁ\g@geﬂ?u?%u 20 11.
M cr o- T §aBAG TECOLLE 6FF B8 GTCaRA% &fe ou transfect6 par le. vecteur

d' expsession r6plicable de la revendication 10. 12. Proc6de pour anbliorer
| a croissance ou la diffé6renclatior des cqllules, conprenant la mse en
cont act 1olevdcmuCmhsisiane esseraielisthant®n | wip efterde dHONaia i tevameicajioe B ©0 g lGiethadica-

r evendi cat tioo @senlpa8icdisr @bndliddit vectat estthcoteorp dap an aiaraangalisns opaieypdyt | de
pr8sentant une activit6 de facteur de stimulation de colonies sur |les

6os1 reopi-| Misro-organisrg len creliyles trangloemsu po rgnstests e te vestet d'sxamseien replicablgide la
conprend |/&vaiigdorif-cul ture, dans un nmilieu nutritif aqueux, d'un

m cro-organl sne procaryote ou d' une cellule eucar¥ote qui a ete transfect6

ou t r andfofARPIS petk amliofes fa; GEgfgsance oy Jp giticrangigtion das caiules,comprenaghla ise qoRRT| e
d ADN rec offf ﬁ%lH'P aes 8 P@Y%ﬂ‘fdeéﬂ”é'é'ﬁ?@‘fﬂcg""de ﬂ\‘tﬁl\le"cféd"iﬁ"?"?éraesnt S. genones que

8 I lgro fp C%IO polep)t(at t%re %‘égn 591 e acllvntéI Idae ?act\elnllrv n{'maatlon de colomesI a
ggggglnzjg_ncs&l: gs gf T& hgfg hﬁesuf:r}umg :ﬁg:[ﬁﬂ\'ﬂ §L§§r lsgI e '
revendi cat & élértl: sfel:’té o@trén@i\é 6 X, sel end ﬁgﬁ G r %Cong' Hant

sal on,l a revendi cation 14, corrpr enant I a sequence d ADN ATG TGG CTG CAG AGC

CTG CTG14Tloldclie &Abu%r&ﬁﬁan%.&&@er'f s AN deCdifiddnld . §8nbmde dus Peia [dife CCC

AGC CCC AGout¥bouta\Poxidhbur Be¥diniés vivhrtesot GuiAAd cdpkdiis Aitfecterin HBMLst GESy miaimeRiT CTC
CTG AAC Gltsi {fsTsaiiedrefitdhce Nadite Sequofde b ABNGodahEpAATn fofybodiddsdiohAa feddhdication ATC .

TCA GAA ATén id delerididalion2C CAG GAG CCG ACC TGC CTA CAG ACC CGC CGG GAG CTG TAC
AAG GG 45 GGC CTG CGG GGC AGC CTC ACC AAG CTC AAG tGOC CCC TTG ACC ATG ATG
GCC AGC16. Molécule d'ADN recombinant selon la revendication 14, comprenant la séquence d'ADN

o ATG TGS CTG CAG AGC CTG CTG CTC TTG

« GGC ACT GTG GCC TGC AGC ATC TCT GCA CCC GCC CGC,fcc CCC AGC CCC AGC ACG
CAG CCC TGG GAG CAT GTG AAT GCC ATC CAG GAG GCC CGG CGT CTC CTG AAC CTG
AGT AGA GAC ACT GCT GCT GAG ATG AAT GAA ACA GTA GAA GTC ATC TCA GAA ATG
TTT GAC CTC CAG GAG CCG ACC TGC CTA CAG ACC CGC CTG GAG CTG TAC AAG CAG
GGC CTG CGG GGC AGC CTC ACC AAG CTC AAG GGE CCC TTG ACC ATG ATG GCC AGC
CAC TAC AAG CAG CAC TGC CCT CCA ACC CCG GAA ACT TCC TGT GCA ACC CAG ATT
ATC ACC TTT GAA AGT TTC AMA GAG AAC CTG AAG GAC TTT CTG CTT GTC ATC CCC

% T1T GAC TGC TGG GAG CCA GTC CAG GAG

45

16. Composition pharmaceutique comprenant- un polypeptlde selon Iune quelconque des revendications 1
55 & & 5 en association avec un support acceptable en pharmacie. -

Revendications pour I'Etat contractant sulvant : AT _'
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CAC TAC AAG CAG CAC TGC CCT CCA ACC CCG GAA ACT 'ﬁm ATT ATC
ACC TTT CAA ACT TTC AAA GAG AAC CTG AAG GAC TrT " 5 TTT
GAC TGC TGG GAG CCA GIC CAG GAG 1@p oCapypeigli on pharmaéeut i que sCORpr enant
un pol ypeptide selon I'une quel conque des revendications 1 55 ! a 5 en
associ ation avec un support acceptable en pharmaci e. Revendications pour

Pl Et at coht Pasédénde meeductionidiun ATlyegtide redompingrit piésentantlupg aptivitd diq fadigur de stinpulatienP Q
202 300 Bi de colonies sur les éosinophileg,| magrophagey gtcgrg@ﬂogge:aprnwwlﬁsolppn@m. rpt ayant la

pol ypept i de si&##rbi nant presentant une activit6 de facteur de stinulation
de col onies sur |es eosinophiles, macrophages et.granul ocytes neutrophiles
hurnai fs et ayant |a structure Met Trp Med 1@pNierGlhBérlesy key laui &y Thr
Val Al a Cys oAIa g,.Ser Ser Pro Ser Thr Gn Pro Trp
Gu Hs %W ﬁ%f Vﬂ#a"ﬁaﬂ %3 Sgr JL? ﬁF’é‘QF’ oF%¢ 41 oirq ser Aeh %? PIp S5 ThE g Asp
Thr Al a Ala G ThptGIASHiCVEl Then Whh I@euGM&lGlblk‘laSefg @rg ©Mai LE?ha\sP»SQelLeu G n
Gu Pr e T eu du Y, Le GIySer
guth EQE @/&A%glul‘hg qua'iﬁapt‘fél% l?sﬁt be% \Falské‘f ad ﬁfy SE§/LSJG fi2 Qs
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ATG TGG CTG CAG AGC CTG CTG CTC 771G
GGC ACT GTG GCC TGC AGC ATC TCT GCA CCC pCF CGC TCG CCC AGC CCC AGC ACG
CAG CCC TGG GAG CAT GTG AAT GCC ATC CAG GAG GCC CGG CGT CTC CTG AAC CTG
AGT AGA GAC ACT GCT GCT GAG ATG AAT GAA ACA GTA GAA GTC ATC TCA GAA ATG
TTT GAC CTC CAG GAG CCG ACC TGC CTA CAG ACC CGC CTG GAG CTG TAC AAG CAG
GGC CTG CGG GGC AGC CTC ACC AAG CTC AAG GGC CCC TTG ACC ATG ATG GCC AGC
CAC TAC AAG CAG CAC TGC CCT CCA ACC CCG GAA ACT TT7C TGT GCA ACC CAG ATT
55 ATC ACC TTT GAA AGT TTC AAA GAG AAC CTG AAG GAC .TTT CTG CTT GTC ATC CCC

TTT GAC TGC TGG GAG CCA GTC CAG GAG
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