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protein in 10% pol yet hyl ene gl ycoI 8000 (PEG 8000), 16 mM sodi um phosphat e,
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gener at or mwpsddiaini phgspaste, B 80V Aasrd 0-16 Qayddt 4 78, GfitisHombie cryatls wath dirlefsidhe up Waz0
col | ect edmanx 60NN Od CE10 miin W68 Ablainan Altbatatbely Jor sakiwited diéplet saper-diffusibn ebtpadirants,
_ source. Seyerdwpldsacantaining @D momyiof proein irs thYe PRE-8088y t80mid \sodilme phoaphatenpH 6.0.04mree t
met hod anequifiosated lagainsh mé airR9% REG280001inaf ImM sadietnipbokphate 1Pl 8. biter ¢5-20iddys abé*Cay
anUs 148 amjalget\ﬂhe 90 Jerarab morphelegy |ands sizesappegred pin @@ch procedure the crystals grew within the
. pH range of 6.5 to 8.5, preferably 7.0-8.0; we have obtained the best crystals at pH 8.0.
For X-ray studies, crystals were mounted in glass capillaries and were photographed with a precession
. camera at 22*C using CuKa radiation from a Rigaku RU-300 rotating anode generator operating at 40 kV
. and 100 mA. A complete native data set was collected on a Nicolet X-100A area detector using the same .
45 radiation source.

Several batches of crystals. some prepared by the hanging droplet method and some by the
sandwiched droplet method, were subjected to X-ray analysis and gave consistent results as to space
group and unit cell size. The results are described below.

The crystalline GM-CSF of the invention can be used in basically the same manner in which prior GM-

s0 CSF materials have been used in pharmaceutical preparations, e.g., depot preparations of GM-CSF, which
can be designed to administer a daily dose of 0.1 ng/kg to 100 mg/kg of GM-CSF. Such preparations
contain a physiologically effective amount of the crystaline GM-CSF in association with a conventional
pharmaceutically acceptable carrier.
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prior GW 50 CSF naterials have been used in pharnaceutical preparations,
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the asymmetric unit. A self-rotation function that was calculated using the native data collected on the area
detector did not show a noncrystallographic 2-fold or 3-fold axis.

Claims
so Claims for the foliowing COntractlng States AT, BE, CH, DE, DK ES; FR, GB, IT, LI, LU, NL, SE

1. Crystalline, human recombinant GM-CSF (granulocyte - macrophage colony - stimulating factor) lacking
an N-terminal methionine and having a methionine at position 80.
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ar ea det ecisorobsdomd ifdr [paitdiran TiRGetdre, dtrappracsahat the grofRirpGystatimes wilh eithentweann theee meleculeg)in
mn. A total todfasgmmbiic neif Acel-rotation fuegtion thetawss caleplatadiusisg the native data collected on the area
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1. Crystalline, human recombinant GM-CSF (granulocyte - macrophage colony - stimulating factor) lacking
an N-terminal methionine and having a methionine at position 80. .

&5



‘were mer ged into, 3,841 uni que r ef IEgc& o gindexi ng and int [
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on e area detector did not show a noncrystall ographl c 2-fol d or 3-fold

axis. Clains 50 Clains for the follow n Contractln ﬁléj%} 'BWE‘ ch
DE, DK, ES: ARharmgseuticg compositipn compyisinggrysiallingnfiuragn foqom 53"‘ h 2p glaiged in R
GV CSF #5gr aniiPo@igime and phaspassvliseiy %P‘B?‘?/came%tl nul ati ng factor) |acking an

N-t er mi nal _net hi oni ne nd h thj onine at position 80. 55 5 EP O
402 070 Blc'ﬁ'ms'f?fé"‘i:wg H?Ff’ﬁéa%%égee@ claim 1 which has the anino acid

sequence: ALa A r I'm h '&IE’J stiatieb ¥actoh S

Val' Asn_ AI F '@’a" .%f%g'h;" LB ceR rg{lxﬁﬂe f bosiE 86 D ehsiund %ﬁr@xbﬁaN a
.du Met *Asn er Glul\/et PheAsoLeuGInlO Gu Pro
®Thr Cys Leu r Arg Leu Qu Leu Tyr Lys Gn Gy Leu Arg Ay Ser Leu Thr

Lys Leu Lys GSé/ ace&andéﬁlbla-rrhﬁ oMasidiab GRILGBFRaVingttheStolibying biyiifo &didsebliecel5
Cys Pro Pro Thr Pro u Thr Ser Cys Ala Thr Gn |le Ile Thr Phe A u Ser

h | e a
pro 2 0 PSR AV B AT A SSTAPHharsERal BBl RS (Fon |

COWDFI sing cryst &dd Glu P«HEBVJ evonbiame Gvh SR adzchag nikep ilretel ai m 25

1 or daim2 and pharmac utically, ac ep table ar,L Q.mms or the
f ol | owi ng Contraé-t-1-n %i‘jt %ef Bty E‘t M‘Feq;g" A recorrbl nant

GM@': ¢gr anul oc\Ei I nTHVE‘OrIBag&/afJOHe@ Giti Mﬁ aPheagAiactaw)Cin
Giu Pro Thr Cys Leu Gin Thr Arg Leu CGiu Leu Tyr
Lys Gin Gly Leu Arg Gly Ser Leu Tar Lys Lsu Lys Giy
4 Pro Leu Thr Met Met Ala Ser His Tyr Lys Gia His
Cys Pro Pro Thr Pro Glu Tir Ser Cys Ala Tir Gin lle
lle Thr Phe Clu Ser Phe Lys Giu Asa Lsu Lys Asp
Phe Leu Leu Val lle Pro Phe Asp Cys Trp CGls Pro
Val Gin Ciu (OH).

50

55



crystalline GW CSF having the foll ow ng ami no acid sequence: - *

Al a Arc Serpdténtanspiticky 0 Ser. Thr G n Proro Gu H's Val Asn Ala |le dn

G u Al a Ar gratérganspiicheNir digendeverbagsstain : ASBEJOR, DY, BK/Asarrias, ivbLl, LUARD, sk0
GQu Thr Val Qu Vai Ile Ser Qu Met Phe Asp Leu @ n GJ Pro Thr Cys Leu G n
Thr Arg Leul.GKdstdliner, fBiombingsterGumatia-GSF(datrKgloibwaciBtum toe HuinkGrinsbzyien-Mdkysphdd Y
45 ~ 5  Pgen stiowliefnderaktorMgiom AinaN-Banindigs Methjaninfghit u@ der ldinsMeByaninAin Gosition 8T hr
_Pro\GIu Thr Sé?s"@ys Ala Thr Gn Ile lle Thr Phe Gu Ser Phe Lys A u Asn

30 lacking an:\-terninal methiong P%@%z@g*r;zgoﬁdrﬁ;“;z“' q\mmnmlm\mln\

Leu Lys Asp 5 Phe Leu Leu Val |Ile Pro Phe Asp Cys Trp G u Pro Val
Gn du (C]-ﬁ Kggall@er GM-CSF von'Anspruch 1, der die Aminosfuresequend (O 402 070 B13111 | )
HIlTITi- 11112 HIlI HIls *111 PatentansprUche Patentanspriche fd r fol gende

\Ié(ralrts { :lgisié'tlgﬁtt epekéT (PBﬁAl@*PrB&I@Mrdf%eF?ro%er‘ Pro '—Ser tl:ﬁl}'m FSFO 1
Human- Gr anul ozyt enntl\)/.g'ﬁg%ﬁﬁ H’§W [C%égn%é ﬁ% ég'f éﬁﬂ'e fg)r/)fg &i@ﬂ ein _
> Kistginer ?Jvf i Lo e (g AL ThOTAR Ats Coe Mé"&ﬁ?"' pos e
(H Ala Pro Al a %@@ﬂo@p@r\{é{a ﬁe Cﬁ SAS?% \éﬂn Asn Al a
lie Gn Gu A a Ar g GugﬂmuThﬂCy(SnLEEluGﬁﬂrTm @\résbeif@ltﬁll_@(ﬁﬂ?r@l u (l\;ét gsn
1.5

Pro Thr Cys Leu d nT-YH]GA?{gqg L%'d&t%@ﬁ' ge{yee% hﬁ/g'yngﬁuAr§ gij’ Sep- )
_Il__ezu ,Thr éwﬁ h:ag Lq/yg Rooy Lew _If_'u' MetoMet AlﬁrSetﬁiﬂlsTm' rI Bts Bin His Serl :_"eSThr
P d o Ser Phe c(og P PL'@L.IE{' PEE&GI‘Q THRE'SEEyS Ridtnitin U8 a1
;lrjgamgn?z?z%s -ur:nP e 1 ThPr%hB'aGlltBSl;eG edtys KKaki Asn. Leg Byssmrsp(r:rﬁtzgzt i sche
kristal -2 nengHu reE'or'?{)F'rﬁ'ﬁégn( @?A%&@ %%ﬁﬁgﬁ%ﬁp@gf

annehnbar en Trager. Yp(@the fur foI genden Vertragsst aat: GR

besitzt.
30

3. Pharmazeutische Zusammensetzung umfassend in Anspruch 1 oder Anspruch 2 beanspruchten knstal-
linen Human rekombinanten GM-CSF und einen pharmazeutisch annehmbaren Tréger.

Patentanspriiche flir folgenden Vertragsstaat : GR -

35 _
1. Verwendung von kristallinem, rekombinantem Human-GM-CSF (das Koloniewachstum von Human-
Granulozyten-Makrophagen stimullerender Faktor), dem ein N-terminales Methionin fehlt und der ein
Methionin in Position 80 besitzt, bei der Herstellung eines Arzneimittels.
n 40 .
Yl
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' 35 1.7 Ver wendung . von: Kr i st al l'i ne ' Prde@ 3 ngnt em  Hurman-
Kol oni ewachstum von Human- G anul0zy

Faktor), demein N-t-er m nal es Met hi oni ﬁn% ehi :omggggrs; Hu:\/:eamuum“l“““‘\‘“\“\

Posi tion 80 Vea@hduag destkastaliher GMEISE] @k h;umeeddmnoéméwdu%ztﬂeaizs %0 %4550 55 7
EP 0 402 070B1 18U rritiiaiieerl s * 2.

e T 5 QAR N She 5 KRR ST B

Trp-& ¥ H s Val AshrGlu iHiscMalGAsnrAla Alg Gtmnlwﬂl@%g lu_e‘EPr Arg Asp

'{Br Wa Aadu Nze@sgﬁﬁ g&hﬁéﬁ@éﬂ%&%} I@&ﬁ@ g‘ul':'e e Asp Leu Gn

Asflys Gn Qy
Led Arg Ay Ser uI'Frrh"l_ Y&l Gl Ve f@BySErCGhEMé'hIPMTAQﬂBtLB‘N Glger H s Tyr

Lys Gn H's Cys P@ldD'P?onlhrFC Sq_EuT in q‘;r Tlﬁlﬁe |l e Thr Phe
S O e o R

Revend! cat | A ¥ o1 oe o
EgveER CaGBI oln_SI_ poﬂro EéuEfmrSM‘étnM f?i!{'aéﬁﬁ"shﬁﬁaﬁ%%s col oni es de

granul ggytes et d’rsok)#{ggbﬁ’ Ehfs?éﬂ’l@ﬂl oﬁﬁl‘nGMS Alardihr Gingllant d' une
6t hi oni ne N-t er nflgaThr h&YGH Séﬁ@ﬁ@t(_ é’@!ﬁe §n @ec?cl.léd 80. 30 2.

() AaPro Aa AHechpufsd Yol Tie Frashermsmtrs frp G Pro - T1p G u

Hs Val Asn Ala VabGla G!uqu?]Al a Arg Arg Leu Leu Asn Leu Ser Arg Asp
Thr Ala@eAla Gu Met Asn G4 r Val Qu Val Ile Ser Qu Met Phe Asp Leu

G ; 40 GQu Pro Thr. Cys Leu Gn Thr Arg Leu Qu Leu Tyr Lys Gn
Ay Leu ArggewiBAnsgueh f.ey Thr Lys Leu Lys Gy Pro Leu Thr Met Met Ala Ser

Hs Tyr Lys Gn Hs Cys Pro Pro Thr Pro GQu Thr Ser Cys Ala Thr Gn
Il e 45 evendications

25 Revendications pour les Etats contractants suivants : AT, BE, CH, DE, DK, ES, FR, GB, IT, LI, LU,
NL, SE

1. GM-CSF (facteur stimulant les colonies de granulocytes et macrophages) cristallin recombinant humain
manquant d'une méthionine N-terminale et ayant inne méthionine 2 la position 80,

30
2. GM-CSF cristallin de la revendication 1 qui a la séquence d'acides aminés :

(H) Ala Pro Ala Arg Ser Pro Ser Pro Ser Thr 6ln 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
0 Glu Pro Thr Cys Leu Gln Thr Arg Leu Glu Leu Tyr
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 Thr Gln Ile

45
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 (OH).

50

3. Composition pharmaceutique comprenant GM-CSF cristallin recombinant humain selon la revendication
1 ou la revendication 2 et un support acceptable en pharmacie.



RVl = i L ety Y TV
phar maceut i que conprenant GW CSF cristallin reconbi nant humai+n sel én *a s_

revendi cakiveRdidatins beurEiEEshivaathnt@aivante GRUN support acceptabl e en
pharmaci e. 55 8 EP O 402 0Y70 Bl *11 HlI ff M

Revendi cat) anissapsud'ud GMGEF (@0l siculantless cdlonipatde gBRulbeytast ¢t|masephages) @rigialin

GVt CSF ( f actredombiaérit hasainrhanhuest duok owihiesinai-taningieiptayant we refthiasing 2 dnesiiadp-
cristaldin reconbi nant humai n manquant d' une m-t hi oni ne N-term nal e et

ayapt une2noitiisation salon la rgvandingtinnfljdg GMESF cristallin gyaef laséaygneq d'acides ypines stivaRte): 5
revendi cation 1 de GMW CSF cristallin ayant |a s~quence d'aci des.am n6s
suivante: (H) Ala Pro Ala Arg Ser Pro Ser Pro Ser Thr A n Pro 10 Trp GQu
His Val Asn Ala {Hid Ba Ba Ala Arg ey Peo Bex Rsw Sex T&r Al A Thr Ala

Ala A U°Met As in 15
G’ﬁ Pro Thr cyg ﬁaﬁ %ﬁ?} Iérlgér %g l}_%h Qﬁ fgé l'# ?&‘;S_. gﬁ% éﬁ& hgé greg“ Gy Ser
Leu Thr Lys Leu t§4 &% ey $eb Ane Aee ibr Aﬁa ééla Gile Met AsO Gn H s 20

Cys Pro Pro Thr 1@ fhy VAL 6eq s Ala Ibr 610 Mee Phe Rap Rt @in Ser Phe
Lys Gughon Leu bys dop Hhe Lot bel 8L Hhe Rig T3 AR O Ty GU Pro val
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
) 20 Cys Pro Pro Thr Pro Glu Thr Ser Cys Ala Thr Gln Ille
\~? _ 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 (OH).
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