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t hernki qua shirashd buter & QR apKdpAste aIRARGEIPHLS. d)!bd&ﬂm-llz; ahd Qﬂ;ect@d’lﬂ B uitrafit@ionl 1ms
above andprédatiyr meierea reiBodiiiéns, i 10i rhM theratectsutisPH A0 8-12.0) id &beain RadAGtioahE fecondéne
wat-er s ustptiorsbyotitrafitvation Gipreferatiip kdpgtiedCat idaardneel , Altemagely, Steniltafitraidn mayibe effected
cent ri tged, or agme Kimass ataswbstantialia rcinstant rateptatey enlubs. Pr @TC bypedialiy @refesrodigmbatiment,

sus pendedulirafiltretion dniopested\vatildhe abEbrbance ot the deteniate pt 280 Iprometersris iless thaw pbout 0.1

| i qui d- sottieht densitn unds. dtie hearmene mayrfiaceeneriontiypbisiaed front thg altratifeaten levet of pytite| d a

preci pi t atne e pip i SHPeripy PEYIqveIM &Y 8! C pmqqggap !65 The separat ed
nd bielegiral pativty do thatobteised previavslyi by g9l chreraategspph
precipitat eTt‘%P‘t"FRSrmm"& i8f P’l"‘%(ﬂb‘a‘f‘?ﬁ ‘"é'%‘a 'E‘ate A%yY i9@ exchange
preci pft g "‘aE?P'a a"%p npﬂhyé so as to .
suf ficien °&va ' §'°9
the pHad ° “s ko%' J’Qﬁr “ ma oﬁ?g fﬁrma -
squtlon
Pol ytrgn ﬁ;ﬁttbg Qf oy @ﬂ\ Iliyﬂ él& oeisc%aded OE %E% 180
Bl the di ééﬁgeﬁ g‘i Eﬂ ggsebr& %@WRQ@#@MM famr lé( F'ne '
adj ust ed G 'lﬂ&ba stéH%QﬁMé%ﬁad WithCh suita NagHo nhW rate b

i's about &thJ—BanQ)le Mg araaaﬁm@aw.mlah approgridts enEernefe%r acbhm ‘bdidte Didfel-(pHso. s)dded
si mul t aneaintinyig t100 kM NROI. tThé Gractidhst Bontbindhg! el hoririohd' bi Bifhlog THey B0 botcdrrited Byt hen .
i nc bapedulmnka&hnsih@d Heliton@hCuséettd oh PUF;10@Epiar wittha AbK MW, @itoffrayd they sdp bet ed
to akout didyZed against a sofitioncopteining @ aditableypamgentratiph otansppromiste salt 8.0 cemMrapimotium

aqueous sbidxidonar ahmentdi bicariipostet again aisigy adiiol (M-Wi1 cutiolf Rellicopd CassetieaThe diblyzed. g.
11. 5- 12. Ofpatefabmeshiben bectbliediby orhfiieatiorodribyispray duying ehdeeanpropristq eeaditidns Sprap drying

concent r a¥sj e mpreescanomisely predess nsiumay] be gevvenfantly pecomelishedge jaumings spiay drvee fiNiro

titratdt gmyper veingandiletiipmperglure; of abayt 001G, amoufiptigmperatiep of ghoythROIC ad afigw Fatg of .
sodi um bo ‘f%l:ﬂ"f é’?'mt'm"‘i'bh%‘m&? °’b§i‘a'f’95t ?°a‘t’?‘i§?§°9\n"ta¥1 e e eitinedinthe g ohp 1N
HCl . The ¥ 'Eﬁe E' n further | ncub %

g of analo reov greSt rlnge
i e

Syst em Sopy QMEEH@ I 9
the soni cat sl G uiceibrbBR 51 Bifomdioghho n?gtﬁ%éﬂvehﬁbw

CONLT NUOUierh e R e et e L P et v Lh o Db ot AP o Seneh

separ at i NgonkdhRatioh RE 8 Aleptties 'wasl b&r@éadwmasuumﬁw L dtationt iR Piabé GhlioRl excharthe
t hr oughs achbididgrpnyNO. 2 paper on a Buchner vacuumfilter to produce a

clarified sotittrogafi ©Wblogical 0@ty BEthe Gbritbhdsi ah@ ndlugs ELORred) radititmOgbassap results

Al t er nat i indibate thatcantbotibs g itethattml hdireone tipd eppectimaiolyl ddad! withhitiss tolihe haabnslor bralbgd
hor none oprodueed by theSapprogriatesraipracrgdnisth éndonesosérbdin apedriianten withc thispjnventiob. SSimlladyy  as
proteins, lipids and other particles, and aggregates are di ssoci ated by
ultrafiltration under suitable conditigns. Preferably, the retentate
obtained is resubjected to ultrafiltration at |east once. During this
procedure, the volume of the retentate shoul d be reduced by about 95%
e.g., fromabout 10 liters to about 0.5 liters and 20 the filtrate

coI I ected A PeI I [ con[err] Cassette or PUF 100 sp| raI (M | 1'i pore Corp.,

A NI/ NI R o -




a suitaple buffer at an appropriate alKaline pH e.g. about 9-12, and
subjected to further uItrafiItratlon In a presently preferred enbodl ment ,
10 nM borate buffer (pH 10.5- 12.5’)’ 123 81881 Redi | ution and reconcen-
tration by ultrafiltration is preferably repeated at | east once.

Al t er nat gffecobtbitdifg" 3bdyb i BaRPYceh o":}é faph&d m%ﬁnb:a%} {FRBrmloh E° a? at
substantaha&Js g ot Ay % E éémBe? et

enmbodi Maghmondd, ,foaafnwaaesﬁm SIBARE oifh r.srlafa

r et Nt atygoshdr infddliond MRS PEHAAGS IS agpRpliatd asahﬁwérmerehh@wns BlowtheHidemdnY ambt S.

Th&gr W8 foulthly itRsasaliotMion @iivh aymiaistbrad Baddtatiiguaws.he ul trafiltrate at a level

of purity THtexBrhglbsowtichatblioaGid 36t toyth HUgER iubderstandibdthe irbbritien tue Gre(xiot Intendidlty, by

gel chr anhisbaddadtbe comtru@lias foi loit oscopnid ey vapalhegexarples dre dotiinciudh eletailed - .

ul traf i |desciptions for cdneamtionelgeethods whithare weli-kimynitothosexiiiedigibe 80 chr omat ogr aphy,

e.g. With an ami ne-containing i-on exchange resin such as diethyl am noet hyl,

so as?t P¥MPLRE&r purify and concentrate the hornone or anal og and recover

t he puri fied hornmone or anal 0og. Concentration of the ultrafiltration using. ..-.
a 10K MW nenbrane to renove water is optional prior to ion exchange

chromat ogr aphygrbwthnest B¢ colicxadapgodabeont agr apbgHsAaplogmai ni ng DNA,

| ysoz (e i f preseft—ame—ortrers—are-separated oM T e oT ohe or  anal og.

In this step the pH of the ultrafiltrate I's 35 first adjusted to a suitable '
pH e.g. pH 9.0, by titrating with hydrochloric acid, and is |loaded on.a. .. .=
sui t abl q 4k ceifgre@nge colum, e.g. a DEAE- Sephar ose[err] "CL-6B (fast flow)
KS- 370 sectTomat—Ttol umm (Phar maci a Fine Chem cals, Piscataway, NJ). The R
SyStem i S S cutdrsd i, Woil fraf ANEiCtNUD bgdo® WhibtEiipon Qrodn ah8 intibéraR pRbRePMbbeH, and - =
the sanpinilod; Mét-Ag-GIA-bEH Wore lgidiah On Ea36if médiin (s36) InddRRIMY, Mien Al Redaiwb-RIRS with@regking10. MM~
bor ate hmédivar and Btored.aDBOTCOFrbezing imdgiurh éhtamiyIpdicsBd mi: The fracti ons cont ai ni ng. the‘_
hor none or anal og nay be concentrated by 40 wultrafiltration using a
Pel-licon[err] Cassette or PUF- [EOHFYT T al [WMellg, a2 ]10K MW cut - of f and rmay -
then #e dial yzed against. a sol t,é_,g;b cont di Rigly 4 suitable concentration of Y
dan appropriate salt, e.g. 3 mv A EREeUM y@r.;g qe or ammoni um bi car bonate
agai n using a 10K MW cut-of f RRbi-oad ¢r oloogagsette. The dialyzed
material nmay then be dried by |yaRpsdi zati omgr by spray drying under
appropriate conditions. Spray {mycsrg i s fhaoger ¢ econonical process and may_’--
be cofiveni ently acconplished i rammor—spray-dryer (Niro 45 Atonyzer)

using an inlet tenperature of about 200[err], an outlet tenperature of =~ "7
about 50 gléddn and a flow rate of about 2.5 L/ hr. Ani nmal growt h hornones or. ..
‘anal ogs se—processed may thus be obtained in the formof a white fine - .:-.
powdegs Puiiie inghiumnNva3hopadaalin) 28191 S86HE fydRys@é) Ab Ol FoddPirlR ahe8 gVRdoR Grdal t hi s
et hod | Reditinfintbhal@f Mdk Gbs Inboalte@ firoR Gléak cultGre ARPHEUD qm@&cbnmsﬂam avep@ht of . o
t he hor ngpprxiMktei 200 AYMPASSRHYd subsedusht sRigéd if inoéulut prbjagation Gere fcarkié out in stirred '

f er ment aderafid. fermdfters.C3tetil WRediim We3adoOulatekionitd 2t18% iodularn) paireS and IncobeedSIS Mburs\ite N

devel opedd°@ pHIFA.Doikygitatign andiacetiod REmaldhin a disdolved oxygan level aboul 208k aineatgliton.Si ze

mar keros (Pharmacia) as a reference. The peptides obtained after

ul t rafi | WrRsedugiionand i on exchange chir omat ography according to this invention-
were purer_and nore stable than when gel chromat ography was used in place

of ul trafi FieRpustonSedifReaAnteitthcent rati on of the peptides was perforned with

a 10K MW wultrafiltration in place of ion exchange 55 chromatography.

Wth ﬁegard t o bi ol ogi cal adtGaééinpydidlystee hpreogmes|and anal ogs recovered,

radi oi munoassay resul ts i ndiveestextiftat anti badiges {o the natural hornone .
had approxi mately equa[ af fijifetiP@s to t he h¢rasglde ¢r anal og produced by the
appropri ate mi croor ganizsm arjgMg8sofHe®ed i n fadwdr dafce with thi.s invention.
Simlgyly, EP O 173 219 W€l r adi or ecept pr59i ndf ng assays i- ndl cate .

bizndi ng acti vity of appropri|aBdinmenbr anes. t W% he hor mones or anal ogs
purified by the present invgnthi®¥eequi val en %% hat toward aut hentic

sanpl es of the natural hor njnEe®e elgppussplion |3t i hodi es to the hornones or
anal-ogs were detected followi ng either primary or booster injections of the
pepti-ees .i Mheomedami algy tontains 300 mgaltss. ampiiliih. Tes ampicilin it loptiohk Ycir pedatioviiubisalveysone . -

anal og wesndfinthe thetiom iusetifegeawingaletimculom when admi ni stered to | actating cows.

The “exanpl| Sstivithianting, ahd anpidilincin Sortcerfirated olutionsawege filter stetiiesdsseparalein gnd #rdded to

i nvent i- othe statile arodudtiont mpdiune heferal inoculatiena §terla @lyrase isojutioh avas: edried inittely asupply, 10 i i t

Its . scope.in any way. The exanpl es. do not include detailed descri ptions for
convent i onal methods which are well-kgown to those skilled in the art. 10
EXAMPLE 1




Gaowh of E. coli and Production of a bGH Analog 15 |I. Stock Cultures 20
Stock cultures of E. coli strain ATCC_No. 39806 whi ch upon growth and
induction produces the bGH anal og,P 1t733§}'5 n-bGH were grown on casein
medi um (see I noculum, then diluted two-fold with freezing nedi um and

stored atgr Qhethdubtion Slof GrotndB10 A G&o@é’%%@e%. per 500 m: [err]
6.3 gr [egrn;]rhetracaelecr,rr:enisss%lu% O‘Hﬂ ?‘ 0.45 gr [err] 0.09 gr [err]
0.9 gr Gycerol 44.0 gr I I N nocul um 35 The i nocul um was

pro,pagat ed in 20 g/l caser n hy ru. oaLC, +Q , yeast extract and 2 gl . .
CI‘“‘SterrIe medi um i n shaker |fJ® | 1 at pd from stock culture and

i ncubated 15 hours on a shaker |&" ximptely 200 r.p.m As needed

subsequent stages in inocul umﬂ 0 cafried out in stirred

aerated fernenters. Sterile meqi tediwith 2-10% i nocul um

cul ture, and incubated 15 hourd err] 1t 7][err] 0.5 with agitation...

and aemation to nmaintain a diss ‘g@g oxygen dgghel | about 20% air saturation.

40 111. Production The productqommatmj. um confoats| 45 Case in hydrol ysate .

20 g/l Yeast extract gf% {err} 2 5 g/I [err]

1 g/l Nad Thr anine o

1 g/l Tracdhey %‘1'?!5%. "1"689':'"‘&9, Ry B e g%‘ 9‘%:”100

o0 1118 o2 e i Tl £ aEiéi_'* A céoﬁ\r

al vays f of sl ol W3 ne.

and anpi cj, Marvgstéaqgﬁ,qgg&@ onian. u |ons were ter sterl |ze separate y

and added to the sterile production medium before | nocul ation. Sterile
gl ucosegp sekamALe2 was added initially to supply 10 EP O 173 215 Bl g/l~-
At the induction step another 10 g/l of glucose was added. The trace

el ens#t s CallHatvesting cont ains: 5 . _ [err]. .
16 g/1 zZnCI'2 4H20 2.9/l [err] 2 g/l Jerr]’ .29l [err]

1 g/l [ er r ] Five hundred liters §f cpll| sugm@nsion (containing 6.15 DCW/L and 490 mg bGH/L) obtajned ag in
0.5 g/ |=s Commple {OVas cooled to rog) tempelaturehand fragsterved ite ajholding) tank. dtie welk susgpnsion] @&

i nocul um eanrifugedsat AHEPO; WM@Q‘BGQ)&" Ar1P] tubylgribpwicpniiiugeet afepd;iaterch 2Bditerstrar e
set to maiiftCRPA 191 gonbrifuge hadja %7 c‘ab?)(ﬁé'“?U%aaﬁ"?""%%ﬁ At 3P/ cmand apH -

i s meint af;glé"dmé‘?e Wb‘"?'b“ 738 e "?P*’th'ha‘f@?'?‘f’" figsAog hekpooling oA e P¢eser o

reac hes a e giaar s atgr[l%ac[; densﬂlyogf 1'0"19%1]1C Bited éegec{aglae gGIQ ¥nd s a Scf’scgded The

cake, weighing 11 4 kg (75% wet), contains the aggregated bGH and was saved. The cake was typrcally
about 2 cm in thickness with a density of 1.1 g/ml. An alternative procedure is to allow the cells 1o settle ™
overnight and siphon off the clear supematant. _
Assay methods: Quantitated gel scan on cell suspension, supernatant and cake.

35 Step yield': 100% Overall yield: 100%

‘ Output volume: 2.3% of initial cell suspension volume

- Calculated assay: 21.5 g bGH/kg cake -

Enrichment factor: 44 (bGH concentration in output/bGH concentration in input)

4 EXAMPLE 3
Cell Disruption

The wet celis (11.4 kg) from the cell harvesting step (Example 2) were suspended in 4 liters of 50 mM
45 Tris:50 mM NaCl buffer at pH 7.4 for each-kilogram of wet cells {total of 45.6 liters). A Polytron high-shear
mixer (Kinematica) aids in dispersing the cake. The suspended cells were fed into Dynomill KD-5 bead mill
disrupter (Willy A." Bachofen, Basel) at 80 L/r. The bead mill was maintained at ~10°C to + 8°C by
refrigeration. The disrupted cells were then diluted with an equal volume of deionized water before
-+ centrifugation on the: CEPA 10t tubular bow] centrifuge. The feed rate to the centrifuge was 30-80 L/r. All -
50 centrifugation conditions except feed rate were identical to those of cell harvesting. The supematant.
containing about 10% of the input bGH was discarded. The cake, weighing 5.28 kg (75% wet), contains the
aggregated bGH and was saved.

. 85
! Yields were determined by measuring OD units, which are defined as the absorbance of the solution at 280nm
(1-cm cell) times the volume of the solution In mL. For example if the OD value is 9.1 and the volume of the
solution is 32,600 mL, the OD units value is 297,000 OD. If the absorbance reading is made at pH 9, the OD
value may be converted to grams bGH by multiplying with the conversion factor 0.00157, yisiding 14.3g bGH/L.

7



telgrperature to 42[err]. The tenperature was then nmaintained at 42[err] for
1-5 hours, after which time the cells. may be harvested fromthe cell
suspension. 20 EXAMPLE 2 Cel| EBAH3ZBEIFi ve hundred liters of cell
suspension (containing 6.15 DCWL and 490 ng bGH L) obtained as in 25

Exanpl eE';"’ﬁ@ﬁ Bﬁﬁbﬁ’&sﬁ%\ﬁ?ﬂs@sﬁ‘i’m &&@ﬁg@%ure and transferred to a hol di ng tank.

The was centri t 14,000 RPM (16,000 xg) on a CEPA 101

tubul ar bbb gCrASahd 2.9/08 NaGI iP7sh Bt dieloRied vafer waCadjubth® toSpH .4 willl Eonfentrflediith,

Ce”t"" f HfiRd Rl Fir semiz Ten@F netdssdry Gdibijusled t8BH YR, t O the di scharge dam of
ZE%tmaﬁmahmdmmmtsu don@abatindelis\Ripbmaint nd%akecm |t Was equi pped with

accel er sop gisidf domsoverull ylalacboezool i ng on the exterior - jacket. 30 The

cl ear sOgput neltroen t1.05 atinital chliisadpbnsionfolimed g/ M cont ai ned no det ect abl e bGH and

was di sCalcuthted.assbipe870gdegHkgof e ng 11.4 kg (75% wet), contains the

aggr egaEwghrhadtfagine 18as saved. The cake was typically about 2 cmin

t hi ckmess with a density of- 1.1 g/m. An alternative procedure is to allow

the cel EXAMRLELtt| e overni ght and si phon off the clear supernatant. Assay

met hods: QJantltat ed gel scan on cell suspension,. supernatant and cake. 35

Step i Hsﬂzy'“%mq'?f/eral I yi el d: '100% Qut put vol une: 2. 3% of i ni tial cell

suspen5|o vol u ted assay: 21. cake ‘act or
44 %ﬁ bu er () nEC%;V @E\S?sﬁe : ﬁf 3
OeII D'?t'; L R-s tég . L %%& re?(nﬁ &J e
(Exarrpl Qu llieesl 4) hJu?Tﬁto W ffer .
at PH 7aduok ibo SAGNE 1070 PRI giﬁﬁe)eseon%ﬁ bét ilek, Gielding afrné}émﬁe&rhﬁoﬁros Yo Thh o:PﬁJ ytron
hi gh-$ h@@u; 2Al 6 idfé HEUBRIoH for hn AddfSnal B0 NGB TRY Sy B sErikdadd il B Bledt Sy ehRcl e d
cel | s. weroewhtesbnicitbraat BY0 powet bqulppbdowith @aiGw Balll theGlbw FatIthugh(tW sohivatdh waBeeingf en,
Basal) @he ShicatécdslurryTwae chreriwhoron the CERA mati 28 B Lme Al edntrifubtos cordBorisexdepBiber r | C
by ref r ratpeweaé idemtical Td thoshi of celianveistioge | The supemnatartt entairdhigl abbu B%ef tthie isput bGH arks
vol ume discagtied.gie zald, waighing 382ka(P$% weth ceritding dwtaggmgatad hGhianCwRysatd®@] t ubul ar
bow 2&entrifuge. The feed rate to the centrifuge was 30-60 L/hr. Al 50 ..
centri f&&MﬁﬁEg{d@ﬂ@MJﬂ%W@BTA«PEEd) rate were identical to those of cell-
har vest i n The supernatant. containing about 10% of the input bGH was
di scarded WeT"EéR‘é“%F Mﬁgfs%mige‘k'!; 37’5@6‘0@ af"“s‘%‘ﬂtp&"rfsw“f‘i?&“"a@@?e%@'&{ ed S
bGH and° 8"“t°§é° ﬁ?ﬂ‘"ﬂ?}“ﬁ@agt‘}rl ng OD units,
whi cH® Bsrqggmegiag?tsquec el ution at 280nm (1-cm cel I )
tlrrest For exanple if the OD value is 9.1
and th %M %%lpgﬁkfgns'dng'ﬂlu%ﬁo the OD units value is 297, 000
‘D ﬁqee realngls made at pH9 the -OD val-ue may be
-conva,gted to grans bGH by nmultiplying with the conversion factor 0.00157,
yi el di-ngxAspidos bGH L 7 EP 0 173 215 Bl Di sruption Buffer (50 mM Tris: 50
mv NaCl 7 pH7.4): 6.08 g Tris and 2.97 g Nall in 750 nlL deionized water was
adj ust edirdtovapid 7.4 with concentrated HCl, diluted to 1 L wi-th dei oni zed
water, and 1T necessary readjusted to pH 7.4. Assay nethods: Quantitated
gel swan oﬂecvet ¢ake (307 kel fromt thenlysoaymth stepl(Exable @) wasasughond®@ 96 TN Htera lof 20ymMd [Tds 90%
Qut duif bujfer atepH 7.4 6% oach Kilagram of |origingl Wetsallshervestagfiofab b Ak iitas)l & Rbigtron dighskeay : . -
37.1 g Boey pigs iy disparsing ther ¢ak Fbe slutng wesoponicatedy at g0 fiqwmieppf H 84 Mr e Heat
Tr eat nefjystems 370 watt model at 65% power. The sonicated slurry was centrifuged on the CEPA 1017at 30 L.

All centrifugation conditions except feed rate were identical to those of cell harvesting. The supernatant was

45 discarded. The cake. weighing, 2.46 kg (75%_we_t). contains the aggregated bGH and was saved. »

First Wash Buffer (20 M Tris, pH 7.4):

. 242 g Tris in 750 'mL deionized water was adjusted to pH 7.4 with concenirated HGI diluted tot-Lwith -
s0 deionized water, and readjusted to pH 7.4, if necessary.
Assay methods: Quantitated gel scans on supernatants and cakes
Step yield: 100% Overall yield: 87.3%
~ Output volume: 0.49 of initial cell suspension volume
Calculated assay: 77.3 g bGH/kg of wet cake
85 Enrichment factor: 1.2



15: - The wet cake (5.28 kg) fromthe disruption step (Exanple 2) was
suspended in 1.2 liters of 50 MM Tris: 50 nM EDTA buffer at pH 7.4 for each
kil ogram of original wet cells heﬁ%@é?‘éaﬁ’(@bt al of 13.7 liters). A Polytron
hi gh-shear m xer aids in dispersing the cake. Lysozyme (Signma G ade Il) was
‘added (0.Qauglde Of slurry and the slurry mxed at 37[err] for one hour.
Triton[erﬁ—)é—h)o (Rohm & Haas Co., Phil adel phia, PA) was added (100 ml of
a 10% v/ Vgaplagh 4 buffered sol ution per liter, yielding a final
concent r attormof 1% Triton X- 20 100) and the m xture i ncubated for an
addMt gnal 1 wat Bikb 8246 RN Grom | thy fist WiRIS sBP (ExEHIE ) Wil sBspbifdll inSY.6 1RITof 33 CalWat t
soni cat orrrigitooGhMYINaCIViRxffercat| pH [Facior asth kilograih | od vriginal wet cdlls @arldstod (ol ¢ 6laTiteds)Oh t he
soni cat orPolymch High-shéan mixerl lids madisperaing: the aker: Mhe sdey vwee Bdridafed gral flonratehat 1GEMA 101
at 30 L/ humroughltiie I-toetr&ystarhstgmwattmoudmis&% pover. JRe soplcatécshalry mas themesnbifugekbent theal -
t 0 t hose QGREPAJRN 4t 30 by Al eankifigatiph consiipnsrenceptiead refe weraidentics) tathesatof Silhasvestings

i nput GThesupomptant as discardpthThe sake, wmrgrﬁtﬁge F5evalgeontpins dhg segregated HEH; and the

aggr egat d@sBf-and was saved. 25 Lysozyme Buffer (50 MM Tris: 50 mM EDTA, .pH. i
7.4): 6.06 g Tris and 14, 60% EDIA in 750 nL deionized water was adjusted to .=

pH 7A Wit r (S0} ralq Trisf 00 5oM BaGh LT i | ut ed to 1 L with deionized

wat er and | ssar H meth ted
geI sc ns oe u% §1%d]a10s‘ 99' éba':)zgl 3‘75 E‘B‘; I%apéﬁ" % -
cﬁ; %lkgsn at ed assay:
61 9 g b kP 0096 actor 1. 6 EXAMPLE 5 First Wash The
et “cake duiulibiu g)oisesomrtdaecelw&p&\x.awvoﬁtep (Exanpl e 4) was suspended in 0:6 -
| t er sxp0fcalcatodvisidyt 8.4 bédkg dtlcagH 7. 4 for each kilogram of original wet
cells harammdféctoauah of 6.8 liters). A Polytron high-shear mixer aids.in
di spersing the cake. The slurry was sonicated at a flowrate of 18 Unr = .
t hrough tiamPERY Systens 370 watt nodel at 65% power. The sonicated slurry-
was centrifuged on the CEPA 101 at 30 L/hr. Al centrifugation conditions .-
except 2o chirst WadrWagler e i dentical to those of cell harvesting. The :
super nat ant was 45 discarded. The cake, weighing, 2.46 kg 1({ 5% wet )

G’f HM’"Her

cont ai ns th@‘aa’!fg é&bmbm moﬁawgshssaaf’e@am ﬁét’%%"@dt"’f bl
H 7. 4) o d‘d°%"‘ 8' ?‘2’@& Tg h g’\/vuth
Eoncentr a'ds?f’og?e M{%? g:?
H 7. 4 - slu ol ngr as é;f)m nt-s-----r----i-"
p 1
and cake gg': ﬁ' 5?)
EE”'Eﬁ'r.c ”Emr

Ikkgfy% inmatLd- el canson 'VPLE 6 Sa t V\aSh The.

wet -cake étgpv/gidgg,),ot,g,gm,g,-_@e o9 St wash step (Exarrpl e 5) was suspended in -
0.6 I|ter@u@ivoﬁﬁ,erﬂ\éa?}“fsnmgmnampmv3mf; er at pH 7.4 for each kil ogram of .
ori gi nal cdulaleebdsay: bao y 66HRFlof(chiet al of 6.8 liters). A Polytron high-shear
m xer ai dBwithmedtifagperisizng t he cake. The slurry was sonicated at a flow rate
of 18 L/hr through the Heat Systens 370 watt nodel at 65% power. The .
soni.cavedEAMPLE® was then centrifuged on the CEPA 101 at 30 L/hr. Al
centhugatlon condi tions-except feed rate were identical to those of cell
har vest i ngpeongValidVashiper nat ant ‘was di scarded. The cake, weighing 2.15 kg

(75% wet ), contains the agfq %lat ed bGH and was saved. Salt Wash Buffer- (50
mM Tris: 1 e (1 o first water wash step (Example 7) was suspended in 1.2 liters of

45 ¢9e|omzed pyrogen-frée water r each kilogram of original wet cells harvested (total of 13.7 liters). A_
Polytron high-shear mixer aids in dtspersmg the cake. The slurry pH should be about 8.4. The slurry was
sonicated at a flow rate of 18 L/r through the Heat Systems 370 watt model at 85% power. The sonicated
slurry was then:gentrifuged on the CEPA 101 at a flow rate of 30 L/hr. All centrifugation conditions except
fead rate were identlcal to thoss of cell harvesting. The supernatant was discarded. The cake, weighing 1 31

50 kg (75% wet), contains the aggregated bGH and was saved.

Assay methods: Quantitated gel scans on supernatants and cakes
Step yield: 99% Overall yield: 85.6%
‘Output volume: 0.26% of initial cell suspension volume
. Calculated assay: 160 g bGH/kg of cake
&5 Ennchment factor: 1.62

d to

Cake o




155 - 6.06 g Tris and 5.85 sodiumchloride in 750 nL dei oni zed water was '
adJ usted to pH 7.4 with concentrated HO, diluted to 1 L with deionized

water, and, if necessary, readjﬁéi’é@?@BH 7.4. Assay methods: Quantitated ™ ™
gel scans on supernatants and cakes Step yield: 100% Overall yield: 87.3%

-Qut put M—%ﬁ 0.43% of -initial cell suspension volunme 20 Calcul ated

assay: bGH kg of cake Enrichnment factor: 1.14 EXAMPLE 7 25 First

Wat er \@isshiuton t cake (2.15 kg) fromthe salt wash step (Exanple 6) was
susPend-eﬂ—r'n—% liters of deionized pyrogen-free water for each kil ogram - -
of Okt gi Nfe WEcakE(1.R IpRFYR Sthe> bcbidOkaidr vish 1Barhplbi d) Gas Jsuspbnde® iy b§ @@rshdsgh-
shear rdelitediyrbgon-RoeChalep R Sach QildgRm & Mished &4k (ﬁgwfraz 6 \IB#). AAPlyESH Rgh-shbara flow. - -
rate ofmitdd aldshni dispuisigOe tdke. THeH wd3 aTjusthe BlBwiy 40 1Y\8bY at@msbalof 0N GROH.PBBEr .~
The sl uighiggedtdd SGHO dissbiviod) Sloveip Deer far mffod bicons thadr A theabrdr hop-inQubatish @erfiod 5 1M to
about [Hodium Bordte @t [H 1.8 wasi addedaaithe balutiorytowake thé 8l sofution 10frold @0sodiom bivate. JRPA _1_,01
at arf | solptianarae helfl f@ @0 minkites befdré sapigation thfauginthe bipat Systetn 8T0Owalt nedelap65% pawdr.r at e - -~
wer e i déwntfpedaptette mehm'eatqsfwaeéﬁ L &r the aalytien) wasTvasy Seryeit wea cantriugeds st A0dder ded.
The cak@““ﬂﬂél‘ ﬁF 1q1; 9?]9'1&' t an'BQS i ris periigss e%'%‘d‘?’%ﬂ‘ﬂﬂ was

saved. ﬁf%’ ‘éai‘ig“"bf"(a% ing. dwisg 35
'St ep ﬁ“'” & é@ s '"f ion. aI Jcell
SUSPE nscio hic W ldg::% 4 nb]ce onte |s S

factor: ‘3 d (yuv- Za tﬁe & a'? rfffom

t he fll’ ﬁ HW 45
dei oni z%h roggn frgg vvater or eac ogram 0 o?‘%’g? nal wet (2e| I s o

har vg,st,g;ggo(,{,&t@he,qmgo’gm;n bdrdt&&Ph11.8): Pol ytron hi gh-shear nixer aids in
di sper strg—ttre—take. The sl urry pH shoul d be about 8.4. The slurry was*
soniicat edpréoiv 618 @HimsdbiR: doki inl 50 il BéioriZa8 Watghant GjusrieasH F)eEsiin B HEOH BN rmdel
at 65% tp@\iRdl volunkecof 3 Gidt withi dednisgddwatey Was t hen centrifuged on the CEPA 101 at -
a fl| ow Asasyemeliod@ubrtitated géil scancopviashied cika badodissalesdciGH ons except feed rate were &
| dents cSiép Yied:tiws Overdll wield: B5.8%8r vest i ng. The supernatant was di scarded. The ..~
cake, viRutritiolunel6.8% ofiitial kel suspBRsionelyme cont ai ns t he aggregated bGH and was. .
'saved. Qeloviaipd gpmey;§@g bAHJiaNt i t at ed gel scans on supernatants and cakes Step. ..
yi el d: Eruchesptipaer 098¢l d: 85. 6% Qut put vol une: 0.26%of initial cell . ... ..
suspensjon_ vol unme Cal cul ated assay: 160 g bGH kg of cake 55 Enrichnent

fact & PAMPAEI0  Ep 0173 215 B1 EXAMPLE 9 Dissol ution Step The wet cake

(1.31 k f he second water wash (Exanple 8) was suspended in 25 I|ters:'_'“_
of dei M&ben free water for each ki | ogram of vvashed cake (tot aI of
32. 6111t eqRd afed Fhidih s8Mioh s %9 I§ garélé] ~The:
PH 55 Mg el biéa%e f&?i d bGH
di ssol. VﬁQu e e)ﬁcd?ﬁéeéas*s’ettgeéy aﬂi%F‘?M Bedtord MA) uiBEb@ ﬂuthreb tion. .-

peri od, mdibdubPWé sigb y\ﬁsare%dﬂ@{j Th i HRris Wk doRtdniaaiBke t he .
final selehizie@8iu TH%Ih'éiltrS@dJaleﬂﬂS&Ud?isaneJ BEUV,Qné edv&i RS relAtEte Wa dliufo® to 1180

M Nut eSorlgMblovoRimBOWhCRdsh A0 hiIBuigh bol bifad atSHts 1 €.81add Oniaat wel TDbChatcht was5 %0
power : ddneenfraed] againt © 1 D rdtdneates Giimda Tied ultrdliBrath Svas/ dollected fand b@ntir@b wiith ave &S very
hazys-~i uirafitistoc Wherr afrumpind tetel @ Chd_ORr absdvbancayin thia cuit@RPRes] Odualod t2R6r ot thee ODt he
sol ut i otpsorhancé pfi thecinitial charge3o the pitsafitter thesretehiate wejume o thenaxticopeentidtionwasdakenat nan

No. 2 .p@pdrissiead o s Inifleccysla chisencertiafioneand dityfion \ith LIGnmMecssdien abbamee@ﬁ?fowaﬁr event
fo am n cqg[nupﬁ il the ultrafilirate from a retentate volume of 0.5 L had an absorbance at 280 nm (1-cm cell) of

less than 0.1. This normally takes between 9 and 12 cycles of ultrafiltration and dilution. The final retentate_
was discarded. Flow rates for the ultrafiltration are shown in Table 1.
All ultrafilirates were then combined and adjusted to pH 9.0 with 6N HCL The other 5.4-L portions were
processed through the Pellicon® System in a similar fashion, and all pH-adjusted ultrafittrates were
. combined. A typical run produced a total of 380 liters of ultrafiltrato with an absorbance of 0.26 ODIml
50 equivalent to a total OD value of 100,000 (pH 12) and required 24 to 40 hours to complete. .
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fi ktration. There was only a trace of insoluble material. The filtrate -

(32.6 L) contains the bGH in solution. 15 The absor bance of the

clarified solution was 9.1. O D. EROZBD2tHM{1l-cmcell). If all the

absorption were due to bGH, which it is not, this would correspond to 14.3

g bGHYL. The true bGH content is less_than half of this val ue. UV-absorbing
impurities account for the difference. Ta& ! absor bance of 1.0 at 280 nm (1-cm- -
cell) is given by a 1.57 g/l solution of pure bGH at pH 9. (The absorbance

of EGH c anges with pH). 20 Bnusetb:ufbntﬂnKB.Wﬂm:aﬂl(réhodM sodi ui m borate at pH
11.°8¥<¢ ©I. 8 grans boric acid in T D ot ust
to pH il gﬁwt 50% NaOH. D|Iutetoaf|nc ,1',.5@,:5 Rééﬁ't{{\g%wtﬁﬂs

dei oni zeq MD*N. /‘““a" retheds: “"”‘*'*"*”* scaRter—washed—ecake—andl -
di ssol ved Y o ’P@P’G‘e""l’mﬁm ?dF ylzpél’“ 5.6 5% Qut pud W8l une: §. 8%
of initia |U"‘§ ? . $.29gb ‘l”,f’ter

Enri chmeH '&'4?“3?“ llé Y i I i ration Vel arified
protein g Al n[at&wl}gnjetq elsm P?rm QD) ( ) was r? vﬁnﬂpd intd

separ at e petamudetsreéﬁre%mps@@dlﬂbmktpeassye@émhghaw ng an absorbance of

50, 000- 60,000 OD. EacCh portion was ultrafrftrated separately tnrough a .

Pel i con h@g ]me%a§ @t.srﬁtat%u biCRrdnlinRE brataBortahdel o LN MHNEH -cRESHUnbutpliyuafhgivh PPed

with tireg Pefdftfbnyol ecul ar wei ght cutoff cassettes (type PTHK) of 5 ft2

area eacfmep'l}hﬁj 5.59 DvepalryidioB4.6%Ss concentrated to 1 L retentate vol unme. The

ul trafi | toupirevolvms: 76%! df itiaidll sspahsiyedbige UV,. and saved. The retentate was

di | ut ed tGalculgted gssaygd.mgbGiititeune Wi th fresh 10 mM sodi um borate buffer at pH

11. 8 apd Emicheentdiwsior: 0.08he bat ch was concentrated again to 1 L retentate _
vol une.” Tihe feefliretentate anchulbahiigte wersl 2ol pxahingd 8y Senhivirose®l ChibB H{Pharreaciaj finot Chemi- e
ul t e i | toalatRiscatanpu NG ol ghramalegranby il ordet tordelering tagrxiontiaash auality of he geparation. =~
ultrafilt raF@@@Q’G%ﬂQSH“’S@%WF‘"?ﬁe OD absorbance of the initial charge to i
the’ uItraﬁq'q"t 3- X ‘é“f:’/@?ent at eﬁol unme on the next concentration was taken

toOstngI] it vome:198ML of concentration and dilution with 10 M
sodi um bq_o Elh's 's contlnued until the ultrafiltrate froma retentate -: -
vol une ofg, g ; boqQ% ch at 280 nm(1-cmcell) of 45 |less than

0.1. Thigy etween 9 and 12 cycles of ultrafiltration and

di lution. aaaj,,ljvetentate was di scarded. Flow rates for the

ultraffltration are shown in Table 1. Al ultrafiltrates were then conbi ned’
and adj usdebéehrdnitagtapiy. Khffsv (10 mfNodilist bordkéigr phitEr 5. 4-L portions were processed: -
t hrough the Perticonferr] Systemin a simlar fashion,.and all pH adjusted . ..
ul trafiltrapresaretdams descavddiimBampid ot ypi cal run produced a total of 380 liters

of ultrafiltrate with an absorbance of 0.26 OO/, 50 equivalent to a

total .OD RXAMREE f 100, 000 (pH 12) and required 24 to 40 hours to conpl ete.

55 10 EP 0 173 215 Bl Table 1 Flow Rates for 100K M W

Ultrafiltlﬁ'hmwi’,@ﬂtbnditions

‘Rate per unj t o t h 3 cassettes

Ut r\szd t r ?@P%m’ét‘@thlaé‘ Aggérg" Pb@%“: 1;@“‘2?‘;[?“ err]
24 |Y¥eHr umn 3 err]
el bl T e %@a,t e
[err] 1 d ‘éﬂ dsseapd % ot S0y B0 36
L/hr [er rJoihum chloride a?g rf“:l'ﬁe VPVQQKQI The
pressufe g Qﬁhgekﬁﬁﬁ @Xs % |lG|‘3 %y f dan eoa@W Thé‘B peak

absor banc\&sa:bne@@ @ i d - del vofatnbs (29 mte%iw totef] u@b.b&ﬁs loi/483,600 08 i@ SR 0T P Y
Step vyi elaem&%o&%taﬁ@fakﬂe bHSHabkion Grds B8 GlilpUt Vol ume: 76% of initidl cell
suspensi on Vil daiin was: regenerated by washing the bed at a velocity of 93 cmlhf as follows: one bed volume
of 1M sodium acetate adjusted to-pH 3.0 with HCl was applied to the column followed by one and one half
bed volumes 0.5 N NaOH. After treatment with the NaOH, the column was aliowed to stand for two hours, =
after which time the column was washed with one and one haif bed volumes 1M sodium acetate adjusted to
pH 3.0 with HCI. The bed was then equilibrated with 10 mM sodium borate (pH 9) by running at least three
bed volumes of buffer through the |on-exchange bed. Conductivity, and pH of the eluate should bs checked
against the i ingoing solution.
Assay methods: Absorbance at 280 nm (1-cm cell)
) Step yield: 43% Overall yield: 27.7%

- Qutput volume: 16.8% of initial cell susperision volume

Calculated assay: 0.8 g bGHL

§0
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Cakcul ated assay: 0.4 g bGHliter Enrichnent factor: 0.065 20 The feed,
retentate and ultrafiltrate vverg z*a@%é%ned by Sepharaose[err] CL-6B
(Pharmaci a Fine Chem - cals, E ) gel chronmatography in order to
determine the extent and quality of the separation. The conditions of the
gel col Bnfdr€iactér- - CM dia. x 100-cmlong Total volune: 500 nL Void vol une:
150 nmL Flow rate: 40 to 60 nmi./hr Loading: 50 CD's in 5 nL Eluent: 10 mM _
sodi um BalrAt Rash bufdiFl(1d AMNREIIR borktd BRIGNY tine: 5 hrs 30 Detection: 280 nm WV
Gel Schromatograpny buffer (10 nmM sodi um borate at pH 12): Prepared as
destrd bed oi6a gloacmdicin 950 B6 ddiokib@Phudtor s lagjistddbts pEINg eitChonosrsteME diyted foel

conbi ned wiith deicnfzbd watertand; if h&BSbaly) bajusted Wi gHB.®N absor bance of 100,000 GD) from

the 100K ultrafiltration of Exanple 10 were | oaded onto a Sepharose[err]
CL- 6B  Biign butan (18 0a sadiye borgteu HHIEMMPBadivmglieride. iHR): Cheni cal s, Pi scat away, NJ)

at a linear flow velocity of 93 cn1hr (100 L/hr) The 37-cmdianeter, 15-cm |

hi gh %ol urPi! 9s8diyfn Seralg degebydrate aed § 9@%'4%@@6; "’bﬂe'i'ﬁzePrWP’Qb‘ms&H’PM ate
buf f er BPHAP Wihponceptted HCh é'f“ﬂ’gt“e’ ’f'?"l‘ﬂﬁef‘ﬁ‘éeq RIiaRgy ' APCESSREYs 19pdiNgted taRito.0.

di scarded. A st 2 o 10 .mM sodi um bor at e: 100nM sodi um
chl ori d&22e8 ' @F%g@ romthe colum. The elution flow

vel o ‘ Lotathl
foll géwtﬁ V@ﬁwggﬁﬁem ﬁ.zcs%f'}H eﬁ Bzeﬁg"}e? o Q’R‘T‘f@&b@?b ] it

col | ecte to 5 vol unes ters wth a total absorbance of

43, 000 gaMﬁ_rEdlgsaved The average concentration f the bGH fraction was 0.8 -

g bGY L—The Tol um was regenerated by washi ng the bed at a velocity of 93
c hrzo aSofcetiabonsind ORRsibed vol une so of | M sodi um acetate adjusted to pH
3.0 With AO was applied to the colum followed by one and one hal f bed

vol Use's 0.The NGNci@kton Abrh dhe iomexctengenstepy(B4 fiters, 3,082, OB} (Exdmplects) wasnadivated tol ftbwed

to stando.s with iNblabkbine adicsted splutichiwe# cancentated by ulbssfirationferoughcastiliebrewPalisondne and T

one hal hithfitter anuippadenth threg 10090-malpees weight culglf casseitgs {type GQ) o S/ topchtyofil theThe
bed s ctigniaipdalearhanes: 3 2RI (1ram asl) othecrelantaiprisoifr Fheeitra cpntaimpC "ht
| east tAPE¥Rsslisgargedh Thegetenigte wasrusysfly eoneestigier knasfactesof @k%"l'i’aﬁ‘?d‘éa g of rete

et %gfgé’m,?m FEl
Cal cul a ont .
Colurm._ thsibits' Rl 1 B hpu PGS »= 40

dei oni zg Hwaemememm&ﬁd éyenplahdlﬂe\mtmemasc .@.da §tleli auhuisdwt 0 1 L
Wit h deiNpoH QEich @mbidiOwithl the RRBABES PeYretoma Gblkhé Bstorb Addiidn D the wabi W

buf-f-e - a.ﬁemoammmmmoaﬂmm@ommmrassmmn.npmuaas 10 EiEe 9

sodi um bor at € decahydrate and 5.85 g sodiumchloride in 750 nL deionized
wat er was adjusted to pH 9.0 vvith comaez rated HO, diluted to 1 L with
dei oni zed wat-er and, if necessary, readjusted to pH 9.0. Regeneration

CordiictTPM sa& 'f—l“Jf‘b"T?le el u te S| uI d _be_ ch ck 55 a t he ng0| ng
sol ut | o % ﬁ%‘gﬁ' 8 @ - umn%% R ?’séﬂg 43%
i

Vol ure ‘:'_-"-'j‘i""'??
i atio (& B
sotbance? Eérﬁau de -

buf f er: [CIVM sodr am acerate, " :Mw Uttr o9 g sodrumacetate [prr]
in 750 1 FBW yﬂ)l’ Ok Aﬂm}\ wi-t-h r\nnr\g_n_t_;_a,t_e_d.__Hc‘,

di | Used |Condiions wi t h dei onized wat er and, |iTeirRerwiioh | \Retewith 3 passstien1s 8) hH
3.0, membrane area '
.| Uttrafiltration rate when retentate is most concentrated: | ~ 1.8 L/hr f#2 27 Litr
. Ultrafiltration rate when retentate is most dilute: 2.4 Lihr f2 36 Lir
. -] Recirculation rate when retentate is most concentrated: 9 Lir fi2 225Umin
Recirculation rate when retentate is most dilute: 6 Lhr f2 . 1.5 Umin

1Atan _ii_'jﬁet pressure of 20 psig and a back pressure of 10 psig.
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EXAIVELE;12 20 Concentration and Di al ysi S The bGH fraction fromthe

| on-exchange step (84 liters, 43,000 (Exanpl e 11) was adj usted to pH
10.5 with 1N NaOH. The adj usted sﬁﬂﬁf‘? 158k concentrated by
ultrafiltration through a MIlipore Pellicon[err] ultrafilter equi pped W|th
t hree 10, 000- nol ecul ar wei ght cut of f Crglg%:gttes (type PTGC) of 5 ft2 each-
until the 25 calcul ated absorbance at nm(l-cmcell) of the retentate
is 10. The ul was.discarded The
retent ate was| usual | y condtawRates & Digflitralion’ against 3 mM NHe@lhl y 20 (4.2 Jliters of

reténtate). H QndifingS T € | SRABbr Lk of Aemrand-aredl || Hate Wil 3 Bdsseredifis RGN

concent r at ed, FHhe—sotut+ortwas—desatet-by—ti-aHyst+s aggmor Fer+Fusi ng t he

Pelllcon[errj "g alt i he 10K¥) \gg)utoff cjasset t afiltratfion). 3
mM [err] solu per Lune ofl reten

105 lliters
[err] in this Cam)nmsswmnmmmbybaamedsut@fsmgretent ate at a rate just
sufficwent to~TaARE Up fOr tne volune 10ss by arartrrracton. 1he arafiltrate
was t hen yts and 10% of the input bGH as neasured
by absor lé%g%@,d q‘ﬁv&&;ﬁ%@%ﬁﬁ’g’! ning the desalted bGH is drained from
the Pel | ige@(\@iumb: 604568 inifaNsbn skiBerldioh Uokinte t €r was washed with a smal | anount
of 3 MM Ca|cu|ated{segyr]4a/\@b@hn_| s conbined with the retentate. The retentate
vol une®behanmentidiol:iiea of the wash was 4.2 35 liters (39,000 QD) at a
concentration of 14.6 g bGY/L. Flow rates are shown in Table 3. Table 2

Fl ow Rat &AMBKE BOK MW U trafiltration[err] Conditions

Rate per unit of Rate with 3 cassettes (15 [err]) nenbrane area

U trafjl tFregqumngate when retentate i s nost concentrated: 1.8 L/hr [err]
27 L/hr Utrafiltration rate when retentate i s nost dilute: 2. 4 L/h err].
36 LHr 45 Thecetontan and;vssh from @exﬂﬁ\!ﬂs ﬁ%&@ﬁﬂ'%e?'%‘@" %@tawmmov { hir
[err]  2¥@®ghe|l frpgep "ﬁt‘l' leth jait The ryeg fo ""“h
L/ hr- [ er rf,@"“’"‘s wero Iyo 'ﬁ’-"%t "*F’T“ ‘fg! éﬁég '63’%; h‘a"’ ‘E}%{Ek
pressume 4 "9?5“ §T£'"95‘f¥ 85 ?was"%

Dirafiltr Condi ti ons Rate
per unit 9 &ﬂ,g@,dfgﬁg% cgggrgttes (15T err])

Utrafil tduibu VORmbA R 2% of initial 261 éué;kbhsh{rﬁdfoﬁﬂne 36 L/hr :

Reci r cul afajc@ited &6&): 100% mash voldmd-/ hr [err] 2.25 L/mn At. an

i nl et $r esmAdhment@dctokB8pSi g and a back pressure of 5 psig. 10 Assay nethod;
Absor bance at 280 nm (1-cell) Step yield: 90 % Overal |l vyield: 25% Qut put *
Vol ume:~ @i&wso of initial cell suspension volune Cal cul ated assay: 14.6 g~

bGH L Enrichnment factor: 18.3 EXAMPLE 13 Freeze Drying 20 The retentate and'

wash fgorh t Aenettiod iy sogvesing p prified atimal or Bumad YradGOho@idna or & poleneptidatanaied theredst |
14.6 g bGH frgm ahactesipioel mfwh@b #he elicaryatic giewth barmens of apsiog Tasdepraprodyaed lzydnmmfed
to a | ab fre®resigafaDNAspquaacetegcodiga e heraronafr P'I'a'°9 prbich compias dhet fQlioying gteps:

| yophi | i zed t3)d@p é@ce'fﬂﬂ'QSG‘P@F“%S'G'W%I%‘@%F”PH@’?:&'P Ppducealydi®ed to anmbient. - - -

b) separating a precipitate containing particulate and insoluble material from the lysate;
c) preparing a suspension of the separated precipitate in an appropriate buffer solution;
d) contacting the suspension for a suitable period of time with up to 100 ug lysozyme/ml solution in
the absence of DNAse and treating the suspension to effect contact between liquid and solids;
©) separating partxally or completely precipitated material from the liguid solids contacted suspen-
sion;
f) solubilizing the separated precipitate in a sufficient amount of aqueous solution and adjustlng the
pH to between 9.0 and 12.0 to form a solution;
- @) separating the solublhzed hormone or analog from other cellular componsnts by ultraflltratuon
. using a membrane having a cut-off point of about 100 K molecular weight under suitable conditions.
-, to produce an ulirafilirate containing the hormone or analog and a retentate. and :
"* h) treating the solubiiized hormone or analog so as to further purlfy and concentrate the hormone or
* analog and thereby recover the purified hormone or analog. G

t enperat ure

; 40
b

&0

2. A method of claim 1, wherein the hormone or analog is an animal growth hormone or an analdg thereof.

3. A method of claim 2, whersin the hormone or analog is bovine growth hormone or an analog thereof.

4. A method of claim 3, wherein the analog comprises the amino acid sequence Met-Asp-Gin added to ~
the N-terminus of the phenylalanine form of natural bovine growth hormone and the bacterial cell is. -
Escherichia coli strain ATCC No. 39806.
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t hroughout the drying cycle. There was no detectable |oss of bGH The bGH
(6%.3+g) was harvested as a fluffy, vhite powder. Assay nethod: Absorbance
on input and rel ease assays on dry bGh Step yield: 1009 m! m‘lﬁ 5%
Qut put -vol ume: 0..012% of i niti aFP@IB Ha&ensi on vol u mlﬂ ‘ l‘ ME
100% mash vol une Enrichnment factor: 68 Clains 1. A nethod fér ‘relovéri‘hg a

puri fied ani mal or human growth hormppg 0r a pol ypeptide anal og ther eof

froma bacterial cell in which the eucaryotic growh hornone or anal og has
been pr oduced—b h;L ARaRs—of nvnr ass-of—af—a—PNA—Ss-egeRca- nnhnrhnn t-he hor none

TToTer

or anal og whi ch conpr i seEo¥ Raes a1 Pigfiiling' agelsgd mMNHWPH  unt i ng t he kel | wal |
of tfie bact prGeatitiensl | or |f Ragp8TUNE of Mebems aled | DR&EWRIES Gasbetiea(16 17D s
separati ng ECOTTt & T trcutatfe—and |uu1 e-Tratieri a rom
the |ysate; cgﬂrgwagmﬁg a suspe%%%gof t he depar atléég5 |p| tate in an
appropriate As4 nn .u tabl e
period of ti MmAt&uielet pragsyre of 1§ @sig and 4 back ressymel Twsigsol ut i on in the absence of
DNAs® and treating the suspension to effect contact between l[iquid and

sol i ds;as@) nofiBa AbbdBicd @ ded ahlidcaly conpletely precipitated material from
the | i repGief0bo dsoveanyREt 8% suspen- sion; 46 f) solubilizing the

separ atoatghuiNolseriep0.84%4 of initial delisidehsidnaoiimanount of aqueous sol ution and

adj ust iQalgulatérbassdy: 146 beGeen 9.0 and 12.0 to forma solution; g) separating
t he SolBatirhmpntdattdrdB¥one or anal og from ot her cellul ar conmponents by
uItraflltratlon using a menbrane having a cut-off point of about 100 K

mol eculEXAMREE ht under suitable conditions to produce an ultrafiltrate
containing the hornone or analog and a retentate; and h) treating the

sol ui | ffﬁ&_ﬂ'ﬂﬂrmne or- anal og so as to further purify and co'ncentrate t he

hormone of 50 et Rk E alys ¥2 fitse % concen a‘d hfo1r4
oK e RO At ”
Spgll\fﬁ vﬁn%sm fj%(? lci'g[%!} aég % %?% xp%ée%l buah Ul’S P%%I mil

hor Ton oo ties;ma@o%mﬁm@m# @ 31) 96 Rhrv
met h’1‘§d ,@l V\,herel n the anal og conprises the amno acid sequence
Met - As d:ed:séreaﬁcaan iNput @i FelBat abdayd dheurpbemy| al ani ne form of natural

bovi ne sypcwmdﬂdnm ousngl yiend 26%8e bacterial cell is Escherichia coli strain
ATCC NoutpgOlithe: AB12% of iritiaDcell épdikonBdunte C L M S * Table 3 Fl ow

Rat es fGakcul@ledhédshy: 1e0% owtevoluinagai nst 3 nM [err] 5 Conditions - -
Rat e pdanrichmeot fagftorrB8nbr ane ar ea Rate with 3 cassettes (15 [err]
Utrafiltration rate 2.4 L/hr [err] 36 L/ hr

Reci r c/@@Bon rate 9 L/hr [err] 2.25 L/min At an
i nl et pressure of 15 | and a back ressure of 5¢ 5| 10 Assa met hod:

Abs ogsbahc @ Bathod dey rpv ° 9’° P°‘ arg.an 3%"63?’ t
oo 39%3"8*“*;@ e o R e
bGH L Enrf %Emptmg e ell w e bacteri n{eﬁt { Xp»Q: a lysate;

b) separating a precipitate contammg parhculate and insoluble material from the lysate;

¢) preparing a suspension of the separated precipitate in an appropriate buffer solution;

d) contacting the suspension for a suitable period of time with up to 100 ug lysozyme/mi solution in
the absence of DNAse and treating the suspension to effect contact between liquid and solids;
©) separating partially or completely precipitated material from the liquid solids contacted suspen-
sion;
f) solubmzmg the separated precipitate in a sufficient amount of aqueous solution and adjustmg the
pH to between 9.0 and 12.0 to form a solution;

. Q) separating the solubilized hormone or analog from other cellular components by ultrafiliration

* using a membrane having a cut-off point of about 100 K molecular weight under suitable conditions
to produce an ultrafiltrate containing the hormone or analog and a retentate; and

50 h) treating the solubilized hormone or analog so as to further purify and concentrate the hormone or

analog and thereby recover the purified hormone or analog. .

2. A method of claim 1, wherein the hormone or analog is an animal growth hormone or an analog thereof.

3. A method of claim 2, wherein the hormane or analog is bovine growth hormone or an analog thereof.

4. A method of claim 3, wherein the analog comprises the amino acid sequence Met-Asp-Gin added to
the N-terminus of the phenylalanine form of natural bovine growth hormone and the bacterial cell is
Escherichia coli strain ATCC No. 39806. '
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The retentate and wash fromthe dialysis step (4.2 liters, 39, 00 CD
conceéntration of 14.6 g bGH L) was shell frozen in a tall g““umlal“mm‘ \“\
jar was connected to a |l ab frecEROd78@158Bdr 24 to 48 hour:s

contents were |yophilized to dryness. The outer surface of t'he © | ar was
exposed_t o anbi.ent terrperature thro"%hout the dry| ng c cle. There was no

R TS Sl
powder 'Aég gjg%%wwm BLTRES G ARt aﬂ‘a%{%“gai‘agrwﬂ? -

St egl el 9 erall yield: 25% Qutput volume: 0.012% of initial ceI I
sus SLO gﬂﬁg tor:
d ai ns %5%}{&*0&%%:' %"%‘Qﬁ’e@mg |° rré‘g'gﬁpslﬁ? % Wﬁﬁ% % Er’yan&gér? ow h o
hor mone; 0ra fetitial of BISRH, WRerdi!Rb h.»e.r, bs {nb @Ing al@6doBénca bt riatalal huhﬂnwh the

eucar yot i GogHoRd\beginmRg &M+ &id t $s RRRIRcHM N UFaiATio) NsESASS. Of :
expression of a DNA sequence encodi ng t henormone or anal og which conprises =

the %ol 8.0\M M@hdiitod pisim 63 vheldirs thel pialod Goinprises thb laming latid edquénoe ofnaiiabtiuman growth|  Or
fragnment s hbirene plecdded py eeithivainenat! the dittarming asc fharbadteriajcell ip Egeberiohis adliestrain

cont ai ni ng\Tparl‘{orasm‘late and insoluble material fromthe |ysate;, 40 . c) ..
preparing a suspension of the separated precipitate in an appropriate . .. . ....
buf f er 8olAmethad:of elgimowherein tha-hprradee '@mwwmﬂe & apignalogidhassoher i od of t| me
V\nth"Up to 1 err] lysozyme/m solution in the absence of DNAse and: e e
tteatind °'§Q§’[s‘r§éﬁ’§l %rW"P'S'“é'Pf’@'C’?Q eamprisas a %ﬁ'%ﬁemﬁ‘i’%d i the §t§?"i"lﬂ§s Ofe) Co
separ at | n ﬁl"&% € SAYPIREATY PR PP B b oo fﬂiur d - -
sol i ds co b SI on; f) solubilizing the separat ed precipitate in 7
a suf f ] en 9. 0
and f‘Iz B t%?%*‘é&@%r ”'f“ﬁ@é%é%"% o WA b0 i it
anal'eg 7 %&ﬁ&ed'r claifi! 41“%}%%&99&‘5}(3 grﬂé(s dinbihidine rbdidtb 'a@dbd Y5 hé R-1émiNBITR" ane L

havi ng a G prafyfialiddb Mm s bifoHd 8fd B ibBdiriallbafl & Esehbribiddéd
condi ti onssu;,QA-m@ﬂquyggn uI t rafl I t rat e contai ning the hornore—or—anatog and .

a retgntate; and 50 h)  treating the sol ubilized hornone or anal 0g -s0
as to f mtmraéthwlcfayh alvwhoid PaGT BB Ca) itlechabierialtslcor ﬁégn&ﬂﬁltlﬁ@oﬂad\aﬁl{aﬁédiby T
recover 't hsaspensidnfii thelfetantationenash ordsuspeagdeddin a Auitablé udfered Sohdibmatmnadytralgtier €i n thHe i
hor mone or analog is an animal growth hornone or an anal og thereof. 3. A
met hod &4 Acinethadh of claioii8 whexeintiecnetiesl phbisebawt 7.4nal og i s bovi ne growt h hor.none.
or ar®anal og thereof. 4. A nethod of claim3, wherein the anal og conpri ses
the am #® %@?‘H’%E{H@ﬂc@‘%’tmﬂtglblat!hh"%l'ﬂa'@d"ﬂcﬁ"lcﬂwdﬁ“?'@?m nus of the . ...
phenyl al ani ne form of natural bovine owt h har none apd the bac&erl %‘ ceII
i s Eschéﬁ"cﬂP‘q LB H"&?’ﬂ“ He tysatps dilderb i a spiable amapnt §

[err] °“"Lt°'“atﬁﬂ @ds A nethod of claim3, wherein the anal og

- d henyl al ani 1
comprt 547 £nb aﬁrﬁérﬁiwﬁe?e?rﬁ%%ag%%% b )'F 2 [ beS cBendaion " EY 0 ?EL.”Z
coli st ﬁ&'&‘méﬁ&é@f HQm 13317959% mésepg'ahoﬁ‘rr{@éphg)do QJep (sk @dnmﬂges umaﬁdnn t he hor m)ne_

or analeg 1s human growth hornone or an anal og thereof. 7. A method of

cl ai;m 6:19.V4 fle@bd) of ¢idim AN ¥héMin &8 THREIMSMSIn IsiRB (@Ntb RAech Gbrftact BSWRA Qguid fndNedlidér al
huna\%grovuohpm;mm@ohegl nning at Met[err] and the bacterial cell is
Escherichia coli strain ATCC No. 39386. 10 8. A method of claim6é,

wher ei n20.he mathad of claitip whiske Surthdrecompiises adding tos the| sespersionfa sultébler athouhtuofean

gr owt h horapppiaer exfectkat] aly furier liicaetinge thet susdeesidl- foea slitable parind df Himelyaiot tor | al
cel | #s Eséfading lidvidzsoligle Eontact of the susparaion Mostepdd384. 9. A net hod of “.cl ai m 2,
wherein the hornone is porcine growh hornone or an anal ogﬁt hereof. 15 10.

A et ho@tof methed gfclaim i the preeipitgied \mstpriel SeRsrated dartially RegorpBisly fram thedividre
added to tqq@smgqtﬁ%smg in step (o) is re-suspénded in a suitable-amount of an appropriate medium,
the suspefision so prepared is liquid-solids contacted under suitable conditions, and the resuitant

60 precipltated materiatl is separated from the liquid-solids contacted suspension. prior to solubﬂizmg m
. Step ().

' 22 A method of claim 21, wherein the appropriate medium is a buffered or unbuffered aqueous solution.

23. A method of claim 21, wherein the resultant precipitate is re-suspended |quId-SO|Id$ contacted and
separated at least one additional time.
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t he pheayl al ani ne form of natural porci ne grow h horrmne an I
cell is Escherichia coil strain ATCC No. 39804. 20 11. mﬁlﬂﬁﬂ‘iﬁé
2, wherein the hornone or anal ogﬁs i BT growt h horm) I‘ﬁ

t her eof . 12 A nmet hod of claim 11, wherein the anal og conprises a

met hi oni g I |

nat ur al @f{hg&l%f ag&egcﬁrh %ﬁgﬁer%ﬁ'ﬁ{tzmgbac?rg%q@?%&gl ”&faﬂ g}?g?iocﬂggh col i
strain ATCC 9792. 25 13. A nmethod of claiml, vvhereln prior to step
(a)"the BRCA Rielndd of Sl . 0 whérbiR dRBEHN nstétemmt ofl SsuiBbly oRbdnBalod Bhusds REIGRdA QN 1N

t he™eg ment atium hordRSdaddsd foheSdivARoEiIRed iMstdp @Ui t abl'e buffered solution at a
neutral pH 14. A nethod of claim 13, wherein the neutral pHis about 7.4.

30 15. A2eri hethodbf ainail whith furtieg cenpisssrtiagitying the aplutioh ebigiedd is swap ¢ byighiaselidal | y
di srupt ed. dbbtactiAg otthe salution unslecapprodriate doaditions ceritrfuging st liguid-solids tantagldd saldtibn a
sui t abl e anundertsuitsbleccenditions: sebaraingdire sypdrstapt liakid apchiiitering Whedliquid teapreducens clarified
separ ared. REtioconiainingthpbormate aspaglol 1, wherein the separ at ion in step (b).

or step ) conprises centri fugatlon 18 A nethod of claim1, wherein the
separat i 8h f mededpf 10\""’5&'%’5" WP‘%@@"BI‘%’%‘P?‘PPF‘S? i“’o‘ﬂ"a"'l'?mA‘ 88t hod
of claim i, °’\‘Rh8’|‘°éP"ns q"?‘@éﬂeﬁ'@ - (d) to effect cont act between

.. :c Iu(rq'l[“hg a dg o%%r ere r‘ﬁ%éﬁ e is’ dilﬁkﬁd gn t&m %u ar n% uaP] ,[appr?pn\lxt| alkaline

appropri ate sur [ ncubat| ng the suspension for a suitable

per i od szstAm@thQJ 6fQ:faur1’i QB %ﬁerem the %Jr gété Qﬁln*e‘ ;ﬁH& goo'ﬁlc&d % contact of the

suspension i n.step (d) method of claim wherein the precipitated.

nat er i gl asenmt)@&dmtze a«hér&n 96 dm&rmnem&mhatdnqm rbjbatel kilelstloncs.0l i dS

contacted suspension in step (e) is re-suspended in-a suitabl-e anount of an. ...
apphepr i @h.eA WRthot 15t claile27s Widden s Gateride 18 ntintiined ai 8 sdbiskntialty maktardsmmmamg ed .

under sui t altfrafiltredondi t i ons, and the resultant 50 precipitated materi al

is separated fromthe I|i qui d-solids contacted suspension prior to-
sol ubi i BRnd miethod pigiping 89, whersin the, uiirafiittetien 2 subgtaniipliy corstant feientatp Molurhecis rgppatedt i ate
medi um i s alegprcer ed or unbuffered aqueous solution. 55 23. A nethod of e
claim 21, wherein the resultant precipitate is re-suspended, |iquid-solids .
cont act ed3afdnethod 4 Haim 1 phareln the Tisaiment A jthe; snlyiiizef jhgrong Jp step $) comprises ) RBd of

cl ai mza% wh@ﬁcﬁﬂ"ﬂ QF?WQ?BWJbl li zi ng t he pr ecipitate at a pH of about =~ 777"
9.0-1270, sted. t faclaim 1. wherein
an appr o {59" g;ggt} sPuRiin o B $bepht eibeei Vo AR5108 b e preenngs © -
sodi um bora elrs (':] to the solution obtained in step (f). 26. A nethod- ==
of clai mak Wiketdd wlatuheé vﬁwgﬂgﬂrtﬂemegzbﬁiiﬂnfgﬁbm&cﬂan& radh wdtewa.qtatatyne&:rgnmrst ep
(f) bygsl i quisgpnhasbd. ds contacting of the solution under appropriate _
condi tions, centrifuging the |liquid-solids contacted sol ution under

sui tabl e SDRGieﬁwb@Bﬁclaurﬁeﬂ%ﬁtnltﬁb@uﬁﬂ%ﬁ herbhBiRty df @iaftglis dohdprikebdbydiitafitratien.i Ng the L
liquid to produce a clarified 10 sol ution containing the hornone or T
anal og. 7. Afnethetl bbelaimf1, ehepsinmhd purifibtbiiognane bhanalog iscfurthast miritidolt biyi diadysis Faflovet! bp (g) :
is resw bj ectieidg.t o ul t rafl Itration at |east once prior or subsequent to the

tre in stepog 15 28. A nethod of claim27, wherein the retentate

is dilut e'i§- fimethog) of cjaim.6) whersirf he diaiygs i5 90aishHhe wwa@qstawnﬂal suitpble spnagettemeot

being re- suB‘]%P@PGEF‘Qi?"uItrafl Itrat| on 29. A rret hod of clai m28, wherein

th t | f |
58° PR B aftelho ot G 37, WBiva e Gpaphie se i GOE etase B arapma et B |
3L AT d et O 30 R A b SLER ARl 0 2l ned at 2

substantial ['y con on. 26 32. A nethod of

cl ai m 30, 4WASKeol 8”?%:\ 48, Vh%*n o rﬁ,}ﬁ%ﬂﬂﬁw Wytn& e %%ﬁﬁ%on&i%g ntate

vol umeg,i' s repeate
Patentanspruche

1. Verfahren zur Gewinnung eines gereinigten tierischen oder menschlichen Wachstumshormons oder
~ einesg Polypeptid-Analogen desselben aus einer Bakterienzelle, in der das eucaryontische Wachstums-
85 hormon oder dessen Analoges durch Expression einer DNA-Sequenz mit Codierung fiir das Hormon
oder dessen Analoges gebildet wurde, umfassend folgende Stufen: .
a) Aufbrechen der Zeliwand der Bakterienzelle oder von Fragmenten derselben zur Blldung eines
Lysats;
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_—______—________.

| east once. 33. A nethod of claim1l, wherein the treatment of the

sol ubi | f zed hornone in step (h) conprises ion exchange ml mm‘m/ ‘“10
34. A nmethod of claim32, whereif® QHh& 25Bexchange chro
effected with an ami no-containing ion exchange resin. hod of claim

33, wherei { '
i et hyt am LR ff“‘%@i@g B SR e R tha**xn%?ee@&eds@&aom 1

wher ei n the t&‘.%..bpé SorPdes 30k Gt Njed ih 3h& Yedidhotdh mﬁaéuﬁ ation.
37. A et hod h ha'rb@;f ?seﬁng. Cshiohd ?h;%%fﬁfign aa%&rgnaﬂ%nmés& i Lher
pur '-z-f-é ed by bfy ﬁl %60 gl I95dzpWRE i Ybfdienheit Voh YONMSe uRd Befnddi eds@ erﬁﬂoﬁ-'zm

wher el n t he ({litRidhRing sihce !@Mscﬁen%sﬁéﬁe@ﬂr\m&&&fem ng a sw tabl e '
concentrat i Q) tefeisds oddp PdliStRtidigas Rbtenhehn. vordt Busgetilitem’ MAtBHal k6l détSuspersion) iR Ger arer ei n
t he appr opr iFssigkeilfnit dérSFeatSmNeR iinKontakebrstrl @urgs; anmoni um bi car bonate. 40. A ...
met hod of clipihbssbg-Bringer dbs bdehennidn \WNiadgrschiage infetnet @dreiohonbispyisngd eidnwkiiigen 41. A
met hod of clLl&sump 81 Einstellencdes pti-Wertslzwischen 9.6 urgf 1RO curdRildung eisgriLésunglr yi ng under
appropri at e g bietineencies in L@@n@aemmuntpmmdeunmm\epmdemsoznsme@qlwqmm ei nes
ger ei ni gt en ten dghddiraBiation wter Vernopding eierrMepesn sinasrAtiepnvegeauniig sen e :
Pol ypept i d- Afpiakeyesichiunies geeigpoton Bedingingenszk Cawipniing aingscdas jHermpa joderAnalog

eucar)glont | sdﬂ%e‘Panéﬂgﬁl?H‘B‘me E:Q‘r:gg:'“ Wg'gm%do;)ﬁge%sggrépépal 0 %3 dur ch |

Expr €Ssi on 3}’0 (g Ff

Anal oges ge Pﬁg‘fa"ﬁm‘i"*& MR 8% ARTe9eR YRR rang ﬁge'ay%r'?fwg'@hgﬁ'@

Zel | wand der 9®Bakt eri enzel l.e odor von Fr agrrent en dersel ben zur Bildung ei nes

Lysats; ,15 1
D131 ) Zoyerenatndin Majnér %3 das tormon ode Anoos ays snom el wefebdrlorhor

ent hal t endenden Ni ederschl ags aus dem Lysat ; c) Zuber ei ten .ei ner Suspensi on '
des \ahges r ket Inddh AREBRUBIES) WO dis HoPrhéHEdde0ARIogs 'Ris BMddtkchimsAGMBTodetdinem ~ =~
| n- Ber ahr ungiofén degsiberiifisteiispensi on wahrend ei ner geei gneten Zei t dauer mt__ -
ei ner. Losung mt bis zu 100 Ug Lysozym m in Abwesenheit von DNAse und:
Beharideldn Werfahr&usqok Asspah 3, wobsiatab andidyh disrsy des NdEpdelden Planylglaninforns hattirlichen - o
FI | ssi gkei Bindanvachesmisirméris exddiorts) Arhipdsiiyvesegessz MbbAspral hifwaist dnd)dis Balderiearelien. von .
ausgefili I@@mﬁm@mmace!t&amﬁgﬁlypémﬂﬁmﬁwm n der die FlUssigkeit mt den
Feststof fen in Kontakt gebracht wurde; f) In-Losung-Bringen des

abget r erfnt ?é‘ﬂfaNP'éﬂ@F' Lpsprueh 3. yobeLgascAnalagnseiagn o clag Mrfn ; é’hQSWH'é?:"‘ﬁﬁ'B dn 10
L8sunY und %ﬁf?@ﬁ%%f@uﬁb MathiqaiaeSigstoaufyvelsh ynd) Gie (Palsteriendsfia gusdembi ner

Losung; g) o§elr achten Hor mons oder Anal ogen von den f'
oo not; (Sl TRR Gt Sl 60 bt Ok bt B, A oS BRI
Menbran-"éi p m SO € il '("f°R° [ EXaT &y gew C anrer
geei-gpeten %edl ngunggn Zur W nnung e| nes das Hornon odor Anal oge und- ein’

Ret ent atz, egidaabh Rt SAhsdrlich @ fwobdi Tdal Andidyd die® Aminosture-SBquerBSHARRIEIN néHSchiidnBn

Losung gebivasHiiuMbhollnsDagindehtEbei MR OSiRidist bHd BRI BRLolBHuS LG BStnsHeRla coli-
Konzent r at seRamdaeCiNer3038 Besidher Anal ogen unter Gew nnung des gerei nigten

Hor nons odor Anal o- gen. 2. Verfahren nach Anspruch 1, wobel das Hor non
oder, And oYetabras nah Pasprich & iwstsh das Adabhs tis rmimsmu%eaﬁbnz von ratlieiched menschii-
Anal*agen ddwg dVdshatumshamoreiit dert\IN-Endg . voidagehendere Methinoih adingisirund die Baktarsbzslle das
Hor non odepusAlam|BecherichiasolFBtanare ATGC N 13838 Ihestehbn  oder ei nem Anal ogen dessel ben
besteht. 28 4. Verfahren nach Anspruch 3, wobel das Anal oge die an das

N- Ende der foqgﬁ;y pash AnsericiE g wobei ges JHormen ays Schweinewachstumshormon oder einem Analogen
desselben besteht

10. Verfahren nach Anspruch 9, wobei das Analoge einen am N-Ende der Phenylalamn-Form natlirlichen
Schweinewachstumshormons addierten Methionin-Rest aufweist und die Baktenenzelle aus dem Esche-
: tichia coll-Stamm ATCC Nr. 39804 besteht.
&0
~ 11. Verfahren nach Anspruch 2 wobei das Hormon oder Analoge aus Geﬂtlgalwachstumshormon oder
~ einem Analogen desselben besteht

12. Verfahren nach Anspruch 11, wobei das Analoge sinen am N-Ende der Phenylalanin-Form natiirlichen

88 - Gefiligelwachstumshormons addierten Methionin-Rest aufweist und die Bakierienzelle aus dem Escheri- -
chia coli-Stamm ATCC Nr. 39792 besteht.
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Ri nﬂerma,chsturrshorrmns addi erte Am nosaur esequenz Met - Asp GI wnd
di e Bakterienzelle aus dem Escherichia coli-Stamm ATCC m& m‘&
es

5. Verfahren nach Anspruch 3 V\DbeEIPth@?&ﬁ£1oge ei nen det
Phenyl al ani n- For mnatUrli-. chen RI nder wachst umshor nons addi erten
Met hi on| m%é’? d GueUS go 1 cher erseﬁ) in dor
col -t ar ﬁsm %gql& a J@B e 939?;‘3"96 ﬂﬁﬁhﬁgmﬂas
Hor mon oder '§"‘ ern AEPOh o |nem ogen
dessél ben best %ég' Ver a en nach Anspr uch 6, vvobel das Anal oge d| e

Ami iesdur qg, S%uﬁ%aelam%ﬂuamenomsmﬁa&memashtaeﬁaerrmns begi nnend bei

Met' 4 , aufweist- und die Bakterrienzelle aus dem Escherichia coli- Stanm
ATCC Nr. 383%sathiartiach Anspruch 1, SobeVinrshifd )i Zoliéi mddhsnivehl aligebrochsh Weldetlas Anal oge
di e Am nosdur e- Sequenz von naturlichem nenschli- chen Wachstunshornon mt
dem N- Endes. Watfamerehaen dasprubie t hwobsiidas bysétwer Atitrennool désaeilbdnitenigan Matérials matieinedem
Escherimehi a geeignetdsi Menge sifi@Bidden WaS88 fertilmstivaidt . 9. Verfahren nach Anspruch
2, wobei das Hornon aus Schwei newachst unshornon oder ei nem Anal ogen 45
dessel ben TheVariatven nagipAnspruetf 1 wpleah dip Abtrenmang jprStiish(bbodenBiniei(e) ea@emwawgeur@ﬁhe n
am N- Ende der Phenyl al ani n- Form nat Ur | i chen Schwei newachst unshor non

addi er t en eYerriuen tpefesprugh 1 abel die OPFE?“’&\“%‘"I?&!& {0} pds, Stte () eigg, é""ﬁ@?ﬁ“ﬂh‘ﬁ‘ﬁ@t

rlchla’EoI nr nm TCC Nr Q4 b . 1. Verfahren nach ruch
2, “vobei i agﬁ@g%qg ] 'gge %g;mg i SIS0 S R AR

Anal ogen dess ren- nac Anspruch 11, vvobe| das

Anal oge el P
EP 0\3473 2165n|§$ienwird l l1\r‘|d|| i |I"n"d313 Verfahren #\da)tch Ans‘pruch 1ng

wobei- vor der Stufe (a) die Bakterisnzelle odor Fragrrente dersel ben in der
Fer ment at Ranesmairerchiueh Anspre tlivebdi dgstbiels@ suepeblistiridiy ag$ dar ISugpesion/ie terFllssigkesit
Puf f er |29 sunguridefeststbifecinm Koateit igetiracht wdriienésint, is SBifecfeliatgetennii mokgéfilile Melalial inSeinef. 4.

Ver f ahr én nageigretenMenga ol@s gevignetsn Mediunscrasusprndion Mirdhédie desar\eubdreitete)8uspengion 15 . -

Ver f ahren nawnter gesignetgn Bodingunge einen; filssigkeitssFestsioftdkortaky enfidha ynchias igebildete pusgetdll~ .

auf gebr ochenteheategalyon der Syspepsions ia Aerisiacilspipkois-estptoft Kopjals stattaehigdenhatayor gese In- |

Abt rennung déisuradiingendh Plyle  roptrapBitEti al s it einer tO geei gneten Menge. .

entlonl"glerten Wassers verdannt wird. 17. Verfahren nach Anspruch 1, wobei

die Abtre }‘%’a'l’g€H| é%}fgf‘ﬁ ge el sfag, peeigngly N@P’H”Zéﬁ?‘P?’fﬁﬁ@i"@?%r?“?W‘&?W“’ls

Ver f ahren nalft" "wobel die Abtrennung in Stufe (b) oder Stufe (e)-

ehne U t;g&; {’f’i?@gi eﬁ&@pﬁc J;%E% b%&eanwscmy 9&:%%% &agme.gﬁwgsusgan.-.?T,_f;__%__,_,_

Fl t ssi gkei t und eststo ei ne Bescha féung u Verfahren nach

Anspruch ba. Géiancéhah mpﬂeﬁ 1. 4R b BB e G-LESURPRRAGInUBs RisBSscHBGY NGk HEWEE
ei nes 20 v RMHalNEL 1210 dBsH-Whrt SR 6a koS Maastihh Wil S zugesekt und femer die
Suspensi on vor Herbel ffl hrung des Kontakts zwschen Fl Ussl.gi keit und

Fest st obf @B, Véitanlen nSohSARHIEEh0T) wobei Sindfgesigridje Ménge eecinQjeeibtbtel Vdise! l@igntrierten

i nkubkert wi wiBrigéhINatridmbératiLS ang uarmhs%nsmméneﬁ Lssnapaigesdtxswitdei hvei se odor

vol | standi g aus der - Suspension, In der Fllssigkeit 25 - und Feststoffe in
Kont akt gé&B+ Yerfabremmeche Anspiuph 1, bei vBichére dee yeittmredie dm ftule 4) stpalfend |LEgyng/igurch | al
in einer geef @B%W’WK@M" @asi L H@QWWP'WrMWWH@B‘F’Q“ - \lie ginengyj e

der art “uber Biissigkqitsigstsiafirontait Eﬂ"ﬂ'!‘?"e vnias geigneifg RRYIBAUNGPM, ganirifugiert, der

FI Cssi gkei t sfidspigeYogrgiand aRQﬁ‘fP‘!i’k%“d&"‘T g U’°&d€'d'g‘@'b?‘l“ﬂ%9tsé"°5‘ﬂ?§g’€f'|qaf Angjoge

Mat eri al. von®tfftenda gpidire - ?ﬁ‘l‘"g herzugielle nder Fl Ussi gi kei t s- | Fest st of f - Kont akt

statt. QEf ungdeg fat, nacgr de oble_.osu'n%m%r o eﬂener}ié { %r bdo na%gggrtgaﬁanglung% rd.

50 Stufe (h) noch mmdestens emmal ultrafiltriert wird

28. Verfahren nach Anspruch 27, wobei das Retentat vor der ermneuten Ultrafiltration mit emem geelgneten
Puffermittel auf sinen gesigneten alkalischen pH-Wert verdlnnt wird.

e 55 - -'29. Verfahren nach Anspruch 28, wobei der geeignete alkalische pH-.Wert otwa 9,0 - 12,0 betréigt.

' 30 Veﬁahren nach Anspruch 28, wobei das Verdinnen und Ultraﬁltriel-'en mindestens einmal wiaederholt
werden.
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30,22. Verfahren nach Anspruch 21, wobel das geeignete Medi um aus einer
gepu‘f—f erten odor ungepufferten WBr i gen Losung bestoht. l‘ﬂ“”“ﬂunm l ch
Anspruch 21, wobei der gebl | det GEPNi é'@e?1§(ﬁ11l ag m ndesten

resuspen- . ...... .... Moo, diert, elnem *

Ver { ant &h j?E B 3 h?q‘uﬂnae?asﬂé e Y F‘?e%gtsfﬁ”'a%‘g““m““""

Ni eder schl &\ se't')gl e nem pH Wert von etwa 9,0 - 12,0 der pHWert auf etwa
10. & e' E‘g@é ruélp 31, %bel\éﬁg Qremaﬁga nPEtmstQMelﬁAﬁ mt %blﬂrﬁen
geehgh et e. io en,og@ﬁd gneter | SS nzent rierten wa

Nat ri unborat L6ésung der In Stufe (fM erhaltenen L8sung zugesetzt vm rd.

26. Ver zahyepthréhasebn ARSpRIEN 8 hwdbel 816 'BoNALIGAYCHBs e BosiRY §ebFalorOHEmbn3 iviStifeC(hny f)
er hal t ene difelsHegaustatiseHCHdmatdytaghie uh@st Fest st of f - Kont akti eren der Ldsung
unt er geei gneten Bedi ngungen gekl ~rt, die einem45 :
Fl | ssib glsei Yetfatirdne adch t Anbrudi038, akobei Udié¢ mmm—crﬁm:ograum et egyeeu gnietaltigen
Bedi ngungdmenmspﬁettgrzetltchgeﬁmnmrdl ssi ge (berstand abgetrennt und die

FI (ssigkeit filtriert wird, um ei ne das Hormmon oder das Anal oge

ent hal t 8hd¥erfgfsed nach énSEBlS‘uﬂg Webei das prainhatiige lopgnausiaupdharhre pusritiethylanyineptyide 1,
wobel das trﬁ@'meeha(ﬁ?bmtaltene Ret entat vor odor nach der Behandl ung In:
so " Stufe (h) noch mindestens einmalultrafiltriert wr f ahren

nach Andbr e el Yepatedrgie SR i 1tk e DB
fe

ei nem geel'ﬁ’ ?f‘té?ff rmttel auf einen geeigneten al kalischen pH— Veért.

verdUnn rf C e -
al kal,‘Josc ﬁ% éﬁﬁc b VBQJ ?ﬁﬂpér%%% %?ﬁvem%mﬁr'e'ﬁ%h%g ns%%r uch
28, wobei - as Ver Ownen un YT trieren mndestens einmal wederholt =~ = -
ver den. a4 7verranrPoddn IahSpresh 637Dwobet gegen eme Losung mit efhdrldebibrstenliohdehtiatibd bihed 1111
1111 31. V&@a‘g ,,@azgmgiysﬁnsmauch 2 wobei das Retentat wahrend des .
Utrafiltrierens auf praktisch konst ant em Vol uren gehalten wird. 32. .
Ver f adsr @a. veafaiten/asipAnsplactds, wosbess gaéignets| Salzahis Atmorfuniydrido@i odefinethdniumblearn
konst ant enbdrattbeshat - Vol umen ni ndest ens ei nmal wi ederholt wird. 33.

Verfahren nach Anspruch 1, wobei di e Behandlung des in Losung gebrachten =~~~ "

Hor nons 4PnVedeerenacihAnspiughe37] weheidwebtlaepbiisierahgatrpekoad yiriphi e unfaBt. to 34.
Ver Fahren nach AnsEr uch 33, wobel die | onenaustausch-Chromat ographie mt -
el nenfearfiinYaiklren pas 1ADPRSYeR 3¢ H%b%?’hﬁ‘?’?‘"&%\‘f‘%’hw {9RPigneiRp [Badingypgen \9@?’?“5’!?? en.
nach Ansprﬁ'fﬂ'l 34, wobei das am nhaltige | onenaustauscherharz aus

Di et hyl ﬂ{n n%%gg | dex- tran oder -sepharose besteht. 75 36. Verfahren nach
Anspruc eyen ® das gereini gte Hornmon oder das Anal oge durch '

oo R %%n%%ege o g fr

Di al yse WeéJcS‘rQ & Ghldgdd aV&tJ oduf areﬁ‘r% %o SR cd“d‘ﬁﬂ%bﬁl}wt rI'Mbogogen '
ei ne Losun&ng\},due%,qgfgnagﬁggg@g Ehsitazentrati on ei nes geei gneten Sal zes

di-al ysiert wnddésiBgraOia piRY Cakiaird) 06 R bonile itsithhe 33, dedMaghdntsRScallel BiRt €

Sal z aus Ar rpsdennysdr;oxi d odor Arnnoni unbi car- bonat besteht. 40.

Ver fiahr en’ nanh séyasp onpréciphtd contepbe iunalmatizre daxtiogdie let issolablerh m@eait dwigdahet Wi rd. so

41. Ver f ahr en) a paipdrerAne guspanbioBdy proeiisé isérelél dans Bprsblulvh tappkmappropideer geei gnet en
Bedi ngungen djét metrk ae icontict &, suRmepsiond bendert onis péBigde] appRpisoceec dsau'se 8fokg dei on

d' un e hor norigsogkmed dp selulian en Habisenck d'ABNase atditraiter josrdpension PQS!J mgttre an pestaglept i -
liquide et les solides ;

e) & séparer partisllement ou compldtement la matidre précipitée 2 parhr de la suspension de
liquide et de solides mis en contact ;
.f) & dissoudre lo précipité séparé, dans une quantité suffisante d'une solution aqueuss, et a ajuster _
; " lepH2 90 jusqu'a 12,0, pour former une solution ;
- &0 g) & séparer Fhormone ou I'analogue dissous, & partir d'autres composants cellulaires, par ulirafilira-
tion en employant Une membrane ayant un point de fractionnement 2 un poids moléculaire d'environ
* 100 K dans des conditions appropriées, pour produire un ultrafilirat contenant l'hormone ou un
analogue, et une fraction retenue ; et
h) & traiter I'hormone ou I'analogue dissous, de fagon & purifier et concentrer encore I'hormone ou
85 I'analogue, et récupérer ainsi I'hormone ou I'analogue purifié.

2. Procédé selon la revendication 1, dans |eque| I'normone ou I'analogue, est une hormone de crolssance
animale ou un analogue de celle-ci.

- 18




de sanal esgue de celle-cl, a partir d une cellule bacteri e
| hor ffone de croi ssance eucaryote onl,-,ggq%ggue a Me pr ﬂil!unﬁh!ﬁmmmml
expression d' une sequence d' ADN codant pour |'hornone ou b sl
conprenant | es etapes consistant: a) A d6sintdgror |a parol cellulaire de

| a cel |l ul® Ipacédsrsolom Raewndichich & Hag Maasl Bhothtons el 'ahalbdue, @O UHe Hofnone de crolsameui I e
un | ysat; b)povinessmarasiogusndgustiedi.pi t € cont enant une matiere particulaire et
insoluble, a partir du lysat; c) a pr~parer une suspension du prdcipit4
s6pér d, thn Sragéré ssion rewdpmé ndapp |oausp'anaigue tpmprencilatsfquenge diaminogdides [Met-
suspehsi on PemBantowsecd Jerkmir Nippinlerdecis, foanped rPeidy phéayiaimine ey Meamons de

| ysozynel ni Ctgissans? B?“i"l?rf‘at“@ﬂe |t gans dequel gy collpig haptérioane &*‘EE%HSEEEE de (A pPuehe| on
pour net t r e AJHC %H’P% Ie 45 I|qU| de et [es sol i des;

| e) &36 arer ar me reégrec [tee

de | §9° Pl S, S8R e SRt {' o i e |
BN T
ajuster le p usqu’ a une solu |on

separer |g hwwa%%eeu d re@naéaaapﬁ il mwmfrﬁme%mrﬁuo&eaé& ﬁ:%shoﬁmg§@r&§s§nce g

cel l ul ai res,hu,ggﬁedal‘;nraagwgma@@“g.é,on en enpl oyant une menbrane ayant un poi nt-.
de fragfionnement a un poids noleculaire d environ 100 K dans des

condi ti oNA PRREBPSIHES revBritiithtion 6D dakis! I6queinTabdidgié icorhirérll 1a GBdUsAdacd dmihcatiys NaaNe
ou un anal ogh@mor@t delitySisdanic@Ctivingifie hatlrelle)conmimeddant pu Bsidt Met'Qiret ldarisasdeinie cellule

" anal ogue dba@émnmesb&clieam &dqahsodchee«TO@tN'cmntrer encore | hormone ou 5s
I anal ogue, ‘et rdcuperer.ainsi 1'hornone ou |"anal ogue purifi6. 2. Proc~d6™ =
sel on kam §e\Peasédécspidndn ravenditalipy 8. dansdbaubt lspaioaue omprend 8.r984usnecd’aminnacidpg de
hor none de éh%m%eﬁwlﬁmcﬂﬂp@mwawf?“%ﬂfé%%@fGIEB méthioginec} l'extrémiyéN-tgrminale, gt5 g -
| 124111 1fansjequplile ?q""'ﬂpﬂcréﬂeﬂne est Eschericfia cqfjde lagsouchs ATﬁF&'cé&%“sel on | a ._
revendi cat i une hornone de - -
croi ssanck B8 #e ) 0 SR e RO P ot B 5 oulap ke oo sn

revendf’scatlc?ﬂ 5%1?1§'°'quuel | * anal ogue conprend |a s6quence d' ani noaci des i

e i o PE% A L Jepisﬁ o SRR ool ey Lﬂ%ﬁuﬁé

| equel | ac eﬁﬁﬁ& ﬁ&deﬁ@@éﬂul@ﬁ&ctéﬁéﬁ Bt bﬁ:hﬁ%l de%’ u@heSAMé
39806. gS. Proc~ dd sel on I'a revendi cati on=3;—ders—t equel |' anal ogue conprend...:

un resi dulT et ds doln Ijornbication 3, Qans loquél l'ﬁﬁﬁﬁném%ﬁﬁmﬁg&e@w mh@;edec.loasahwdae a
rdsi du ph~nyoabtaniun anatbgud dehelierne de croi ssance bovi ne naturelle, et dens - .
| oquel |a cellule bact6rienne est Escherichia coil de |a souche ATCC N * =
39785 6. 122rRpecédEXseaton| la mevbricaion ain ddapa tequah 'dnalogienenipegd eh résida andthionipe @jouté &
"anal egue, ledémivh d-tbrovinalerds ld dorop Gi sidin pkénilalaniiende Bherragme leadraisyanse dtie poulst -
ceI | e-cl . 1Fatprellerptyippsiiaquebla callulp hactédennn @it Esghpdohia@oli dbclm soubhecATEC N~ 9% ogue
conprend | a s~quence d' am noaci des deo | “hor none de croi ssance humi ne
nat ur el | e13 fla rgypnicalionil; dapisdaaue! aapnt iifiane (). dryealivle pagtépene gy des fragments
bact dr i enne 48stelie=eic BIt jpaifjiequs; §p |suspansioq i &niligy de {rmentalionggu il (pontgmis en
Prog~d® selSYiPepsion daqsding seulier Bﬂp‘@" O fean) 'E?ch@'Pp’léear‘féPBQ?}@'%orrpr end | a
Sequence ﬁl4_ alﬂ&c@t? se‘ E?a re\%gdléahpos Ie%:%l lg BRRE% R1GG -eﬁﬁﬁ'ﬁ‘bﬂe naturelle

pr~c6d e par une nethionine a erm na et dens loquel la
cel lul e b?@tpracbaaﬂ Do R reberGiChit fphaaﬁs s;qe,és delR h@apg QHCRE AU;Q bt %zrﬁé&ées og.
Proc6d@s sel QRaniai hé¥®que! cation Z, dans | equel hor none est or none
croi ssance porcine ou un 26 anal ogue de ceIIo cl. 10. Procede selon la
revendi caig. (foddds SkldSia IréveréRbtion 17 Bk MU 16 B5 o8 dllud! Bvek fié dubntits laPhrepnkd) Beau
aJ outd A |' amtiontsdb bvbniNiels@parer Rcrhetidrd Garticalairéd 1 e A residu phenyl al ani ne de

" hor none. de croi ssance porcine naturelle, et dens-lequel la cellule
bact dr sentiz Readdsadnda reviridizatinoi1| daie ldqgael Sosspiration Al HardA80de (bSGu I'étape (o),

comprend une centrifugation.

18. Procédé selon la revendication 1, dans lequel la séparation effectuée dans I'étape (b) ou (e), comprend - oo
_ une ultrafiltration. :
19. Procédé selon la revendication 1, dans lequel le traitement effectué dans I'étape (d) pour mettre en
contact le liquide et les solides, comprend une sonication.
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11, Proged6 selon | a revendi cation 2, dans |oquel I horrmne ou I’ anal ogue,
est ™hornone de croi ssance de poul et ou un anal ogue d lmnlu mmm““l
Proc6d6 selon | a revendicati on EPO ti#&Ri5IBIquel |' anal o NE

rdsi du m~t hi oni ne ejoute a 35 Pextrémt4 N-term nal € dé | f'orme &

oprl eI

* 39792, Y ShEoRE o \PéH?e 2%ape o
(a)s la ceﬁmegﬁ act(%rl enne ou cgy@q’gs"g‘%mants q o c?’gﬂ )nt mai nt enus en
Sus pegw S h‘P 4 seloﬁ lamev,lénﬁl:‘atlgr? 1 fo%ﬁ%ﬁ& krdfitre &ébldnéegséﬁg&t pamelfbmnent O%Q:ompléte-
SUSPENsI Offy, ?Qﬁarﬂ'% |§9JsH&dsBﬁ‘d&ﬁéﬁbQ%ﬂﬁ@sdﬂé‘esrm£‘é ﬁta&QQ{SQ‘@fa? Bst¥énifd bn
neutre. 14yeehdinOsifts SRb ekt BAYINEY A%k | MiflbuLaptél e SsubdRkitd] aihst pRépaBe Wst € est
d' envi ron cénsfitusel Ge IUIAACARS $ofided it @n IcOM&N diris et @bhdflionsAPPRPHEEE W lla MakRFe

1' 6t ape ( gyrécipidsréauthritel bst S6paasat dedle Suspbrieh ve Jiquki el e solides#id| o rcontidt, Caéit GpIE .

16. Ro ocdaiissalitioneffeatuéecdeasitéitepaif).on 1, dens | oquel le |ysat est dilue avec.
une quantit appropri~e d'eau d~sionis~e avant de s6parer la matiere. .. .
par t.i culaiRrecédésplon larevepdicatientilt, danis daqudl ip milispanppiomié pst one sblutiadaaqueuboigopdnnden .
s~par at i oreugp# taepeniée. dens | ' 6t ape (b) ou |'etape (e) conprend une
centrifugation, 18. Proc6d6 selon |l a revendication 1, dens |oquel la

s6parat RHrFreserdealqp-a reyandicationdlg "@t ES el J¢, pé @2“‘5 nro&?g? el en syspengion. &t feat i on.

sens’ | MR BT d;dcgzhc’?ﬂgfﬁ’g"e A Sﬁ@:@mﬂ% ol e i o

65 19. Pr d@@aﬂetéeasﬂweﬁ SO 8 6 affs fiode SPRRISMEREI  of f ect ue - -
dens | gaﬁfcg Wil @r Efea?cgﬁ&%}”éé GodofBH 55dod £20 3953 oGP 09

une soni
I | [ 12}1111 &pH 3jus (g% Proci d4 selon |la revend| cation 1,

?%t Pr&Bod HidnSa revadithtich AN adld r‘b%uél @n {6&9 %Q%'IQ&Lspé}inanPSbtéinU@B&n%tl'@tape .

app quhtits SPSroRRE [dluhe %R’BPQ&de dolboRkd ¥Udobiifim |concBrtidb @b 'nﬁaﬂ:én@eapbﬁ-
suspensi onp,@@ndant une pb6rl ode. appropri 6e avant d'effectuer |e contact

| i qui de-solides de |a suspension dans |'6tape- (d). 21. Proc6d6 selon |a :
revendi @t Proddddl seléhala Tevefdication 1,2conpichdnt @n jouteCla [Riakifativn [a gl colitiof obwhueadirst ou -
conpl bt e- Is@pé @ @Pambitant de dostact Us piquide ©h ledesolidog Ldedie wtidledans| des aonditioss en
cont act daappropriéds, pprecefiigiugatios te facsoiutin % linuisle ohwiides ovis ehanostacdang) desrconditons -
appr opr i 6eapgropri¢esyiani @Qafaddsp!l@idel wrmggesplestsinotitrant lesliquige eprruiuigsunecehdion t ute
de 1.i qui.deriasifidecrentengpt ihermope o lepplogt act dans des conditions appropr.i ees,.—et...: -
|l a me¥®iere precipitee résultante est s6par6e de | a suspension de |iqui de et Chma
de sol j @&sPrgédé Ggfmb {9 pexendication) o1, 1dans, leqye) Ia fractipn; sotanye. j hjnuer pans IGlape @@rest - © - -
| 6t ape (f')’”“’?ﬁe %le!m'aa@@wam"auweﬂ?@ﬁd?%a%m wtemhifef%‘emf'ﬁ ofhieu
approprl ol ution. eus t 1~e .0U non t mponn 15 23, ¢
Pr 0c6g6 f dfgc:]"n ap%fg# apt qe‘ﬁg et 'et ok, esmr“ gi pelctuﬁ?al"@gﬁ IRES est

un
em s .en suspensi on

es SO es sont m s on contact et

star dS 23 PpBEa& bid¥R: Ja&nm@ﬁopﬁd hQQ‘i‘eqﬁéi RIYH JIGiH aabﬂa&.é gfiwerliid@Pr1Ll on | a

revendication 1, dans loquel aprbs dissolution du pr~cipité & un pH
d' envir @y, BroRadsdh lQrevérﬁlc&Hn ©8,{daid Ibqieria it MaiafilQioR sont BpdiBes d0miidfle SOl ON . ...
| a revendigriion 1, dans equel on ajoute dans | a suspension obtenue dans

| 4§ape fl. une quantite appropri6e d' une solution aqueuse de borate de

sodi um cso.nmwtié datordie reveirdidation 27p pans leqpel 16teactiddTreteriRie .estinaintdnde 2 sielvalime & peu

T evend| cat préscofistant anguusia féitradifvaioot re | a clarification de |a solution

obt enue dans 1' 6tape (f), en nettant en contact le liquide et |es solides

de | a*sRuPrpesds slonsla d%lsnd@etm%@n%'ewb'r%fﬂtfaﬂe'sé volume decirpetion refense p dau BRBS | g

sol ution acq"F‘E[l.‘:l"éFééF@!ée%WB%B“‘ﬁP@ en contact, dans des conditions

appropri6es, en separant ) FI eant «i;t en fj ttrea uI‘ée I|l ui de
pour pr a’auf'f@dﬁpﬁgé:ﬁg‘) e 1k el ARl P s eoedies e 0

34. Procédé 'selon la revendication 33, dans lequel la chromatographie par échange d'ions, est eﬂectuée
avec une résine échangeuse d'ions aminée.

' 35 Procédé selon la revendication 34, dans lequel la résine échangeuse d'ions aminée, est du
.55 diéthylaminoéthyl-dextrane ou sépharose.

© -+ 36. Procédé selon la revendication 1, dans lequel I'hormone ou l'analogue purifié, est concentré par
ultrafiltration.
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27, Prqud6 selon la revendication 1, dans |equel |a fraction rotenue,

obt entle dans |' 6t apo (g) ost resoumse a une ultrafiltrat II Il“ﬂ I“IllM”F
fois, avant ou aprbs le traitenefP ISR dans 1' 6t ape" u

selon | a revendication 27, dans quuel la fractlon retenue &st “di fuee avec

AR, S e e ST

| e pH alcallﬁyapp ro % (méﬁ d environ 9,0 a 12 0. .- -30. Procd6 selon la

revendi C%‘ pr@céag sel&iaig %Lrﬁﬂzufoh 3|7 adagé | Q'?jla%e Lst lél‘féc{l@é l':AnTIrE %el @r&%&n’c une
r6pEL6§s aUcdBinfiation! Bpropiise en ul\bé? bSpro ProcdW selon I'a revendl cation 27
dans lequol la fraction retenue est nalntenue a un volune a peu pros

const ant 3gUP6Ydé Selbttlal revehdidatidni d8) Baab ildalel ietBel appropril) &€ BitiGroSyde @ammanium ou le
revendi cat | Gigarsbhate Fammorivauel | ultrafiltration A volune de fraction
rotenue a peu pres constant, est rep~tee au noins une fois. 33. Proced6
sel on iba 4p.checidé saldn lorevendications?, Hang loqliol leaséthaga ¢steoffentié phe lyopHifisatiomne di ssout e
ef fectud4 dans |' 6tape (h), conmprend une chromat ographi e par echange d'ions.
50 34. PratcBrdesds sblomnlal revendiopionci7cdens isaue B, sédease oblorfledité pay séchragrral domisgitn e
par dchangedats Pesrpenditions angropies-u6e avec une rdsine dchangeuse d'ions am nee.
35. Proced6 selon |a revendi cation 34, dans |oquel |a resine dchangeuse

d' i ons™®am nee, est du 55 di et hyl ani no6t hyl - dext rane ou s~pharose. 36.
Proc6d6 selon |la revendication 1, dans |equel |'hornone ou |I'anal ogue
purifie, est concentr6 par ultrafiltration. 20 EP

1 173 215 B1 1111111112121 22111! liii 37. Proc~dd selon la revendication™1, -

dans | gquel |'"hornmone ou |"anal ogue purifi6, est en outre purifi6 par

di al yse suivie par un sechage. 38. Proc~d4 selon | a revendication 37, dans
quhe{ | a di al yse est effectude contre une solution ayant une 5
concentration appropri6e en un sel approprie. 39. Proc~dd selon |a _
revendi cati'on 38, dans loquel |le sel approprid, est |I'hydroxyde d'" ammoni um
ou | e &i carbonate d ammonium tO 40. Proced4 selon |a revendication 37,
dans | equel |e sechage est effectue par |yophilisation. 41. Procddd sel an

| a revendi cation 37, dans | equel |e sechage est effectud4 par sdchage par.

atom sation dans des conditions appropri~es. 15 20 25 30 35 45 60 55_21,,_“ ﬂ;f
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