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f or mul awfinma sbilizprens desceibag] abepsuherstabilizsy, iawaver; canpqt aneray bet izedowithdheseretein i t he
pr esent selyhjlization ¢moccars, First, ther héﬂé“’&r%ﬁbtﬂ%ﬁh ausiphacraised tadbgtyese 9.8 @ad 3.5 using a

f or nul ayiaple paseopreferally abopht?y therttoe cipbilizer ie 8998 49 the dipfitered praisia; ol which isatBi nant
pr ot & nd0-5-8H ARS5.28d fingiy e pH; °ﬁthe rerselr'tsﬁo'rawtaﬂq"rh \er’?’%qtteubﬁfwze" oAt 68299 &-81ldRon
recover évae%nqah f PE’E?‘"fl?eB alpbilizedip F'%%F i os ition
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adj ust egdreteaedatootigh @H fopmulatiorsscend fymilétionsstreatsd lat e PHpsiey B outsinyof dd2. lowevdr, fop a pH
\af/ 2 ap o lo, pHofptmiulaticas uging IFtAaat, iPR ist freferradx PRI ie commlercially sivailgblé el ip bpringsed. @ t o
7. 8. | nellbzet B3h albumip ard pemdee el % globulieshe ang $& nafmase there it ¥, of thepsotejis are
st abi | | gepma-gighylins. Fe,a- andos-glehyitins it blend Rigsma sarvesevara functions orgy ok Whieh is dg- holddim
typi cal Ftyb'? aftgeus o e rlatively iRsolble dlgod W@ﬁﬂ&brﬂg‘udt@ %bstw'n@twb'errﬁw"s
prefer aB’F‘waEGmB% Carpehyer, tg stagpﬂgrsm nl fir ulat ignsmainizinad{yeghiliz tpH 2r4,
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t he sol utd@parﬂgmt aining the heterologous lipophilic protein at a pH of

aboutes 11 ayeiybpHilized, sterild\product cdhsisti&-aahikiara of (1) protbibll (B Tamiel (Hedred o Marmit)i(3pf
about 1adsterdént (SDSY anda@) &l Snainancuiitef pdffeothatt wilkprolidef 4 pHysiclbgicat pH ahsdltbe hRtumrisl

st abi | i mcongtit¢tedadhd predueirypaysatdoichatéin Z ming) antdort opa preseErvativeyto érihenca disbinticabstabiity. a

0. 5- 10%tlthe preseing IstL-8,cha.tecambinaht Iict2 willtypiosllyagoostitutenaoout Do $Pantad. Birbinweight obthed t o
a pH of mixueaamorkrefersialy akaitr.4% toi 045 af thé-mixfurel Stofage tests ysthmpmucwduc(tsyhat the

adj use i hp is plableyip) thisf fon-fior raerp then tbrvemntphy@ 6I%§1|%al pH; | yophi |l i zing the
protein sdh® tyeph-ltzrd @bxiyrer raey: bearpepnstiuted ty7injeqting: 8 sanvpnionl ﬂgertqﬁe a{gﬂewmmﬂ%d

pr ot ei nsush 3 Figtilled watercfer; ipjecgion, ﬁé‘ﬁ%'rsﬁw"" injpctiene Hank's gplutiog injection otinjection
denat ur é?"t"éﬁq ,aneh & *t'P’G'é‘mbé’Hﬁ“’f?g'ﬂ?'éF 8 jiriectian, oy the ks, '§t°d?° ‘f'ar'r dingi %}f& gn shay'd,pe
acid Piff 8‘H° ML i BI§ agyeunic 'f'@?‘@h?d e é{'é'l WY and
si mi I5%1r yP' %\'¥ ?B‘

rmati mul i ‘EP ein lerlrzc} %8 thut
ggtgffagggf i %ugzr%;w% pigim il ﬁ% meé f;fed(t QP% h;%m,[ t‘;
when th pr%ﬁér1W' §w§| ere $0ap p abg ' e resu |ng
reconbi nant protein, for exanple, p6- |nterferon i's pure and honbgeneous
and exhibits high specific activity, 'tlose to that of the native protein,
as native p-interferon. Another fornulation process for |ipophilic

het er ol ogous proteins, such as reconbinant pl-interferon or interleukin-2,
conprlses the follomnng steps once the protelns have been recovered and
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15-45 m nutes; 10 EP 0 206 828 Bl (5) Iyophilizing the protein sanple,
if desired; and (6) reconstitu ophilized protein sanple, if
desired. In a further fornul at Fgwgg@?é t he heterol ogous |ipophilic
proteins are recovered and purified, and then the follow ng steps are
carri %I’ef&? y to 16,000 GHRSR! e kbrfo myrﬁUr‘?é S té?:ybyct?oﬁ,u 4%5:? QLG agdht PH
9.2- 1%, @ﬁabmpsh,umb with bUH e ‘#déafin® lor ioPGd%p: Wi %CM Aardgh ¢ he
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sanig! etergonts &S bdiddikize @8 Grotdin at &r%olégaﬁpmtmta pkdtend) ist théh fodtumbdal dirgél with @ieei N
sanpl Gyater-BoltbRS bl .andl Buffer a® 6RritedeabpVe) thei frmiRtonkie 8ybphifzed, adn@ dhe iybphiliged hen
sol ubirhiktiare ¢hay Be ABontiuteDasdebmisatbbowl i er nedi um using a stabilizer as
descr i beEigwad @\itustraldsca fidva biagram et oneh preferret scheraan foo obtaiginge khe deeired pradein, Vitotnh t he
pr ot eifermbntatios tol lydphilizationt Figunest5a apd 6B illustriie asdther prieferrgst-échdmet he st abi | i zer nust
be roai sethetrecopslituiasiciormuBtlich pagpared 2s Sleserhad pbevegs suitathié for bareeral pdwinisiratibh 40 about
12, t Hemanstae otberahammalsdn terapeutieptiy] offagtive lamowntsalf-6.| amsprisiwhiehplieingte goetiuoptihech is
at pH ratent's|gtglogieal ¢gndition) Mowqert%ﬁfqpr thereto, fheitype of thasany being deparentanihd tirsi on i s
| ower e¥iProtginpEar geaamleat3 fherapy ds apprgpriategior aUﬁEﬁ\V of dmmynomgdulatary 'p‘I"Fa"?'ﬁé“‘fS'raétTel n
bec 0 mé’g" BPPYARPYIS ndyptionof ciatoxia djicellh aug'ﬁe’!ﬁ'a't Piptupabillen gell agtiyty induetionspid
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\f/or rrul at [ on for therapeuti c or cI i ni cal adm ni st rati on may be any non-

t oXi C,exia@LE | and aqueous- based vehicle such as those commonly used to
formul ate pharnmaceuticals for animal or human adm nistration. The carrier

al so iproeebest edr $9E bORFICATION @FRerRACHIE Boties he bi ol ogi cal activity of the
|'i pgphilic protein. 25 Exanpl es of such carriers include distilled

wat er ,A.playslowhogi cal saline, Ringer's solution, dextrose solution, and
Hank' s .sol ution. The same carriers can be used to reconstitute Iyophilized
| i pophi | E.acop Ker2diM294-Thenhichyyees ddpositbdpith ihe cmedesp I Typee QuitaredCdiiéntiorc mrioekvlie.at | on

t her edMD widet AT NoiBFth. rhg wern tiaimforméd witht fecrohbinant plasmidiiBRS220¢armgnghalgrelet and on
\t_hesopragescgenes under Ee salirtipl reomoteBperatar control, sotenplified bolgue Neragtpwrl dnka 1 91 00 liter

pr ef erfermgntercat 3ﬁ|‘§|ﬁ'h issabledgiyaen wessmairiaingdaat bous 9% by, asrneseseaty. i incesingH usi ng
a nut epkptigr 2) adding a'Hé‘Wea)é‘i’d'"Qf%Yget‘ The grgwthimegjupryas 8 iiPRd: ons usi ng

|FN-",8eri 7, PPF is preferred. PPF is commercially available and is

co osed of at |east 83%raai5m|m n and no morcbn&dmn.oa,'%gl obulins (a and e);

no re than 1% of th UL are—gamre —rss] The a- and #-gl obul i ns
in blood plasna serve |s %‘? functi ons, )ne gmﬂhldh is to hold in stable
aqueous sol ution rel atf | ubl e bl obd cqQ nerts I ncl udi ng

chol esterol, fat-solubl g v and hofno Ca bohydrate stabilizers
cangonly be used in f g%‘étfa%@n%nm nt ai ned/ ﬁ%ﬁnﬂrﬁ ﬂzed at pH 2-4. 35
The'final concentrati nz&do, Sty | | zer genegr al g9 gay {range from 0. 1- 10%
(whv) dependi ng mainly] ggsd,Penfey otein andjtypey g stjabilizer and the pH
enpl oyed, with higher |rpggspnsy eferred fol | aymgt. A range of 0.5 to 10%
(wh) is typical for HIAFewod *fBHdd FN; O.1 tp 5%Awav) |is typical for PPF with
, 8-4l FN and |1 L-2; and [Othlamb@%C¢W v) is typi camipr HSA with I1L-2. U S

Pat ent No. 4, 462, 940, |f giheeeb Moy 18, 1983, |and $gbueq July 31, 1984 to
Hani sch et al., outli nestrayeioe hi gh pH for pul @amgh prfocess, and the
“fornmul ati on aspects t hephberntrelip@atiBdrvth KOH| o incorpoJat ed by reference.
After adding the carrier the unirt dosage anounts (r.e., for IL-2 volunes

tha®® Wi | A gigédy ted& whs Sdo dribloyed T mdMidid SURRY donEbniatib® béiween B0 gl THe iRELILAOSE) Of
the SQlablbinfl fResitidr HBRA BF Sbolt BlireS. MitudtioR 61 rdterdiodbus GRIMIAbrEdticion &Y QeistBipgid Wi t h
a sl ottgptosHal RBIA line il inBurt BtiPddt 4 aBIUEODYS R0l 1bIBREH biSthé) gHdftion vieaamiaal

f r eez Gcidd tglanigal @ehestitition 36299 ALOBEY 1151 Clftureshiere harvedia@ 35 opdliatet. zed, sterile
product consists of a m xture of (1) protein, (2) carrier (dextrose or
manti teolsplation 3) HetkedlegogseProtein SDS) , and (4) a snal | anount of buffer that will
provi de a physiol ogical pH when the m xture is reconstituted. The product
may al soThe@aress! puriicatipmsghementoua heterblogousp pretoinruliizing vefractip adin isaleton dshdindrana|

st abi Iedyn Figyre {.\khe selention of thesdepaturing agenbin splukilizing thesiesined piptein ffom the,inelysian| v
constitute about 0.015%to 3.85% by wei ght of the m xture, nore preferably
about 0.4%to 0.6%of the mixture. 8torage tests of this product indicate
that the 50 IL-2 is stable in this formfor nore than three nonths at 2 C
to 8 C




The lyophilized mxture may be reconstituted by injecting a conventional
par ent er al aqueous injection su::]% 6%&?&# | ed water for injection,

Ri nger's solution injection, n injection, dextrose injection,
dextrose and salt injection, physiological saline |nject|on or the I|ike,

into th THCss il S5 b SRHBRP ML DR 96 AMRLIRS brobdl whitd Sehadrlguoli !
to avoi g agfépa'a il hﬁdeaéma%e@ e Ntl I Lo, ?Q%:é%di" ipaf) %55

typi cal Isuprmeﬂaisorrtme VGRS h&ovek, WiPbedsitilar infali 84564 &Halad dlas&.eed%am I'n an
al ternative fornul ati on nmet hod, a hydrophobic protein may be sol ubili zed,

not by a.fbaisyagent, but by reacting the protein with an activated

honmopol yner sel ected from pol yet hyl ene gl ycol, polypropyl ene glycol or

pol ybut y| eatier gl wpeofermentatiah, leallsOwnd woresntiatad | about a1 0fiadd @eibg ar holiew @bdr rodmbkanem 500
t o 20, OQ&rtridgd. incadidition, cellEWer® 22862 $itB1 Lpf ddianized Water2ENNA wes addbd0025 niMlandpalls The
honopol yrmerdistupted by i3\passesl atly0lrshin ttwpchomogenizertith arinccagling.rTe agpnt wasainsedgyith

t er m maP-5d+ deigpized watertand deioiiizet watet Wast ddded tocacfinglrvolyme of 3 L HPigrluptaie Ay This dfsate he

pr ot ei nwahdoncendratay dg 8xly In & heysipg oith taheasseBerd ¥ Migion), folldwadnby cdiafitgption yergus 5
coupl i n¥olaersf § MM EPTA ¢digf isryRtate) o e oteniade wen sopeAnBatedsio approimaiplyf ilcndci d
chl ori d&® s&ﬁ‘ﬂ“ REhingeH Y bFﬂ?Wﬂ!ateﬁmWFﬁ?mﬁddﬁﬁﬂ%wﬁ ’P‘l"ﬁ"l‘P&‘idé’él % Reses

nec es%l f‘ i:'sc', ﬁd‘&eﬂ‘:}? °%°"'z€fé’t"érb nsrfaf’g'“ﬂ %’u;;?ﬂi‘:%"lglefée? HE' ta 2WN{ ﬁD sum"g
physi‘dl og I b i o ;

wat er - s 'Q‘gﬂ i ;E fﬁ%?ll IGB?§ J‘ ?J cofde

| yophi | | mp% Eiirrni?% ggf?%ntrlfu H1IP ant&’e ?ﬁfl{g & Qtnl toblf % 7%98; ‘%? I bed

above. s erre
\5}“ ai i ”9 1‘h %uﬁlﬁ.§éa£t B5&3 t@i E'ndt |ht9% Ha&eJ é{ Ridighbc 3hd SRilet vﬁkgur es
A and RBudobided it 3l5eL 409h eéDTWﬁ heﬁr eS(ﬁ £B°ens.o?1 1) and |8&niriRig&d 3t thb UhRe

for mul atdnipBrailfeCdnd HEW rils usdl ProvioldRd TREO QUpBmAtEnt Mdé bl dociriti (l@deﬁ,aiaﬁraahnd the
adm ni shéRt behining M%nﬁfr&inle%b,%amina pdllet) W8S 80RY Lds Crkény pﬁfe aCo e
anount s Réfracile parfdlptBparativnsi ke EHaiablbiad By Cowry GSERE 6F thticprdeih bidavtiviy, $BS-PKAEgi cal
condizsi ant)lipbgdlypaconaridicastdyer apy t hereto, the type of therapy bei ng dependent
on the type of protein. For exanple, IL-2 therapy is appropriate for a
var i et y 1ofoo0-b8eaeonodul at ory i ndi cations such as T cell mnutagenesis,

i nduction of cytotoxic T cells, augnentation of natural killer cell
activity, The@wlication schiem [fax-the] iSolafiamnfarefractile togiest franm 1090-L cof kuliedsressentigly the

\cél | P aFamengp thiptt desqr -éeq%fgr the 184+ seaip texeept foriba vee gelriger scale egdipronnt. | itugs wted
augnent &nceyaied bt grops-fow filtation psing ) spiral syiidge: (Cells wepe disrapled by B passapiprough a
appr opr Pisueior gl abeut BR00 Rk ofter digfiliration (vaysus, dejonizad jwaies oFRTA pvas Pﬁ"@&ttﬁﬁf'“a' The

foll C%%‘ 062 MM, T Resure; that o yiphle ecqmbinant oraapisme tem OFREDAN X3S |
are m by gﬁggwq mfgta e e %ﬂeaﬁvefﬁﬁwwaﬂhe o ‘P’ﬁ%&@“‘&‘i‘aﬁ‘ﬁf 65
all t% %‘f ey 1 unJ ngi;"e rfﬂj
EXAMPLE, | -

S N e
Cul t

tran;{:g S’rot‘éh iboéb or q_%g@ £ al fsb et er ngayof
genes under E. trp prom)ter operator control exerrpllfled bel ow, were

grown i gxAaMALen or 1000 liter fernmentor at 37 C The di ssol ved oxygen was
mai nt ai ned at about 40% by, as necessary, 1) increasing agitation; 2)

addi ng RURIFICATIONI)F INTERLEYKINRYU@NCONTMNING REFRACTILE BODIEEAS t he fol | ow ng:

| ngr asli ent Concentration (NH4) 2S04 72
MV KH2PO4 E. coli K12/MM294-1 cells carrying pRWASITVATGESESR,628)HEO described in commonly owned 3 niVi
Na9 ci t copemding2U48.0Patent Application Serial No.861,942, filed October 17, 1984 to Z. Shaked et ah &
04H20 grown as described in Example3d(}). Z¥eirattis badies Mega(purified by the method detailed indiyample KB)SO4

*5H20 3aM L-trypt ophan 70 ny/ L FeS04
*7H2@0 A. 10-L Scale 72 uM 45 thi am ne * HCl

20 glu % t rac cl

5 ng/ L F‘ TEEH"PP%?“P'&?TL%{FC‘%%" tp "5"'(5' ‘:aea "Eg) o ‘FI\ 'ea[ %:(E:EL | oyed
to main g&pg tgcl gegg coli ce?ﬁar protems? owry%bla wn mﬁ,;be | were som igher than

55 normal due to a low BSA standard, thus resultmg in a lower apparent IL-2 contribution to the total particle
protein. From densitometry scanning of SDS-PAGE resolution of refractile body protein, IL-2 may represent
as much as 85% of the total refractile body protein. This is generally a less accurate means of estimating
refractile body protein composition since densitometric absorption depends on the amount of Coomassie
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was 2 ng/L fromeither frozen or seed cultures. Induction of heterol ogous
protein production by depletion._o -trypt ophan fromthe cul ture nedi um
occurred at about OD690 = 10 f%ﬁ‘iﬁ@)&zﬁgﬁt he addition of casam no acids to
a final concentration of 2% at 006s0O = 15. Cultures were harvested 3-5

hour s J!z?tbgﬁnd .ﬁ% Yool vitich QEkie® Brbigl dRfeRh OGRS (BEUnf indss] APy GAE R m T‘iw drcation
schemecd Yrotéins! frﬂfiﬁ"ﬂ%%hb%ﬁlgrb%i@s' &te '8 b Inkueh Righdr ShdieGbr! héds R Ynd $4 R 1s

di agr apmteii Bt dah tHalefbrd 18 rdmovbll fhoo@adhy by atdrmaiivelntbfhodenat uring agent in _
sol ubi | i Zhe\@cdvir§ ofl R toRCleold haHiedt 10 the' gaRclb [p6std EbripsingrBiratifle bodidsWab anthis50928 Bi
bodys pih @RAKEHPIOEhoRS inV¥abIE |. By washihgaeheiully duARY the bro@Ssings eidbvefist ma) rédaR as high

puri f i &80 Mhesé SEHS GreVdombpardibto dieredodeind by ihe burishiy uséed pidcess)vhithi@ngerfine®0n and
have b2ssn Fieimemnaré e piriticatianmel ahobteTy-foldywastalse t aohigvee t Lipolysacnbariale casshy Kbabltd, et
al ., siogicate. thBdedndotdxin lefelst ihdhei nasuependagingarticle \pellet erevabbut 2t20 uginiti(draabout #0400 cases
and arwm/m@eoctdbed below. 5 1. 10-L Scale After a 10-L fernentation, cells
wer @ concentrated about 10-fold using a hollow fiber nmenbrane cartridge. In
addition, cells were washed with 1 L of deionized water. EDTA was added to
25 mM and cells were disrupted by 3 passes at 7500 psi in* the honogeni zer
with brine cooling. The systemwas rinsed with lo 0.5 L deionized water and
dei oni zed water was added to a final volune of 3 L (Disruptate 1). This

| ysdt e was concentrated to 2 L in a housing with a cassette (0.45 micron)
followed by diafiltration versus 5 volunmes of 5 nM EDTA (diafiltered

di sruptate). The retentate was concentrated to approxirmately 1 L and the
systemwas rinsed with 0.5 L deionized water. The concentrated retentate
-\V@sf'{edi srupted by 5 passes at 7500 psi in the honobgenizer with brine
cooling to ensure conplete cell lysis (Disruptate 2). 75 The honogeni zer
was rinsed with an equal volunme plus 0.1 L 63% sucrose and 2 nM EDTA
resulting in about 33-35%final sucrose conposition. The final solution
density should be between 1.1 and 1.25 g/m . The tenperature and wei ght of
a 1es Ml sanple of a disruptate was recorded. A tenperature of at |east 20*
C was maintained prior to centrifugation. The m xture was centrifuged at
12,000 x g at 75 ms/mn 5 ms/mn. The supenmatant was hazy but not turbid
(Supernatant 1). i 20 The supernatant was decanted and the pell et
was renoved into a beaker and weighed. The pellet was resuspended in 1.5 L
L@ M EDTA with a probe (Resuspension 1) and recentrifuged at the sanme
tenperature and flow rate used previously. The supematant was again
decanted (Supernatant 2) and the pellet containing purified refractile body
particles (Final Pellet) was stored as frozen paste at -80 C. Refractile
particle preparations were characterized by Lowy assay of total protein

bi o&¥ctivity, SDS-PAGE, 25 and |ipopol ysaccharide assay. 1. 1000-L Scal e The
purification schenme for the isolation of refractile bodies from 1000-L of
culture is essentially the KJ 0o sane as that described for the 10-L
scal e except for the use of |arger scale equipnent. Cultures were
congentrated by cross-flow filtration using a spiral cartridge. Cells were
di srupted by 3 passes through a disruptor at about 6500 psi. After
diafiltration versus deionized water, EDTA was added to a fi nal
concentration of 2 mMM To ensure that no viabl e reconbi nant organi sns

remai ned before contai nnent was broken, 1 L of octanol was al so added to

t he«f ernenter. After several hours, the diafiltered disruptate was 35 again
di srupted by one pass through the disruptor. Sucrose was added to the

di sruptate to give a final density between 1.1 and 1.25 g/m. A tenperature
of at least 20 C was maintained prior to and during centrifugation. The

m xture was centrifuged at 10,000- 20,000 x g at 1-2 1pm The resulting

pel %t containing purified refractile body particles was stored as a frozen
paste at -80" C. The refractile body preparati on was subsequently
characterized by Lowy assay of 40 total protein, bioactivity, SDS-PAGE,
and |i popol ysacchari de assay. EXAMPLE Il PURI FI CATI ON OF | NTERLEUKI N- 2
(1'L-2) CONTAI NI NG REFRACTI LE BODI ES 45 E. coli K12/ MW94-1 cells carrying
pLV\?fS (ATCC #39, 626) as described in commonly owned copending U S. Patent
Application Serial No. 661,902, filed October 17, 1984 to Z Shaked et al.,
were grown as described in Exanple | (A). Retractile bodies were purified by
the nethod detailed in Exanple I (B). 50 A 10-L Scal e The preparation of
refractile bodies is characterized at each step of the purification in
Table |I. Cenerally, IL-2 protein re‘dresents about 50% of the total protein
in the purified particles. The other 50%is presunmnably



contributed by E. coli cellular proteins. The Lowy data shown in Table I
were sonme 20% hi gher than 55 no%@@gﬁ’% %8 al o~wBSA st andard, thus
resulting in a | ower apparent BBlution to the total particle
protein. Fromdensitonetry scanning of SDS-PACE resolution of refractile
body protein, |IL-2 may represent as nuch as 85%of the total refractile
body protein. This is generglly ad ess accuratg neang ¢f estimating
refractil e body pyot eﬁrt‘:donpbm ti eh sinek densdtoneteli i absé? pti on depends

on the amount of iCoon@Biie 13 EP 0 206 828 Bl dye b¢und B a protein

whi cly varies armn'g dlffer'ent proteins (per unit nmass). |At ahy rate, the
majority of E. co}i pro-t.dl ns found in the refractile bgdi eﬁ.—ére of a nuch
hi gher nol ecul ar mass»tile{n the 14.4 kd IL-2 protein and c Eherefore be
renoved nore eaS| y bg;;gllvtegatlvgo met hgds. The recqyery o§ % L-2 fromcell
harvest to the payticBe*daste conPrisind refrattile *Bodi es"’w%ls about 50% 5
in tie exanple shbwn ‘é'rﬁ'l'able | . By washing carefully cUrlag t he
processi ng, recoverles -nqy reach as high as 70% These resgLﬂs are conpared
to the recoveri es' by the 'currently used process, which lge:from 20- 25%
Furthernore, a puhfl&'@l.onaof abdut 7. foldﬁvas algo achqs@/ed
Li popol ysacchari de as -r esul ts mhdi care thats endot@xifn \&I s in the
r esuspended partlpl ep I'et were about 2-20 iug/m (or ab 40- 400 ng/ ny)
protein. 10 15 K| %23] 05 ® X' % W 5 B ¢ 2060828 BLg QU |
P FEESEL P B BT L uN% » W | o% n
0 "~~~co L CD*poZbll %X % .  w o m o ~¢1 S§380 | o X |
L™ 0,, j1&Gse NN s A S ) B = e ;: '3
15 agETE O R o v a8
pl .z | * d XK%x 1 JJ--e &5
U I fj I §- - — sE Sz
O Vv W VC¥*. d wj esdipg o, 2 R j@» = =
o VBl yEeeEiEeTY | 2
U LU I g'AQ-.%I- x x X o X X X "A:j%d; N O
| 230 ' SEI 2 2 33 8 Q43 & ¥s3
4AW, _ 0 . «d5 Y Bwe
(3 a 0 w = C RPN .05 @
\¢JooOW § - T4 - - V- I} 8@ | Kz 0
9 c* qgiq‘, L Ad o ¢501NCE581§3‘J5ffB:VV~i'QOCr
4 0 byth eto dsc' e b;ygl\shrg) et a.:nghoI"S)l grsIE 23 ggg
: V: ™~ GU’S
» = i
) ®ic &
i S o =02
g: [ -} «© L' (-} ™~ ™~ Ll vt 0 & e
x [ [ [3 ° . * , ® [ N o~ Dy N
1] e —~—
H = - -l - = -l o o .:Eg
g w 2 Y8 S8R % v oo oe Ggﬁg
= S N 4 NN M o N e ool
o L ~N t; o
> ’ [ 03'8 .
® .- T o~ Y| Zgls
w ™ w S OB .o@| 8.8
: EpEeEE . SESE
H = g 8 Y ST BE™
w EEESE 28 22| 385,
50 €' 2 2 % & & & 7 B & | oanms
i $8s5 858383 z|s=e

55 B. Higher Specific Activity IL-2 in the Refractile Body Purification of this Invention

Purification of refractile bodies from the same fermentation by the method described herein as well as
by the method described by Marston et al. gave the following results:
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EXAMPLE HI

FORMULATION OF PURIFIED INTERLEUKIN-2 (IL-2)

Following the isolation of the particle paste containing refractile bodies described in Example II.C., the

paste was further processed to obtain highly purified IL-2 protein. Initially, the paste was solubilized in

phosphate buffered saline containing 5% SDS. The solubilized material was centrifuged at 25,000-35,000 x
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BODIES E. col1 K12/ MW94-1 cells carrying pSY2501 (ATCC #39, 517) as
descr i lBeChardatelikafion dPabieiiile Bty Prdparation18i 8, 59assi gned to Cetus Cor porati on,
were grown as described in Exanple 1 (A). A Purification of Refractile
Bodi es Reitthe gedpatationha defeastilavbodiesisi ichdracteelzedyat teheh steyt bfotle garfieatibe th TavieEManpl e
| ( B)#%1ppperrsithabibN® nodi fications. Cells 56 were disrupted in the honogenizer
by three passes at 7500 psi. The systemwas rinsed with deionized water and
the |lysate was brought to a final volume of 5 L with deionized water
(Disruptate 1). Diafiltration versus five volunes of deionized water
(diafiltered disruptate) was foll owed by concentration of the cell particle
efial and a rinse of the systemwth 0.75 L 10 nM EDTA. The final vol une
of this diafiltered 19 EP O 206 828 Bl cellular concentrate was 2.1 L.
The concentrate was redi srupted by three passes at 7500 psi in the
honogeni zer, and an equal volune of 63% sucrose and 2 nM EDTA was added to
give,a volume of 5.0 L (Disruptate 2). The m xture was centrifuged at
40,000 rpmin a Sharples centrifuge at about 100 ml/m n. The system was
rinsed with 1.0 L 10 mM EDTA. The final pellet containing purified
retractile body particles 5 (Final Pellet) was stored as a frozen paste at
-80 C. B. Characterization of Refractile Body Preparation The preparation
of rgfractile bodies is characterized at each step of the purification in
Table VI. It to appears that IFN-,p 20 25 30 35 40 45 50 55 20 EP
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HARVEST

SAMPLE

represented about 17% of the total protein in the purified particles. The other 83% was presably contributed
6 by E. coli cellular proteins. The recovery of IFN-g from cell harvest to the particle paste comprising
refractile bodies was 85%, indicating that almost all of the IFN-8 produced by E. coli carrying pSY2501 was
contained in refractile bodies. The additional contents of these refractile bodies limited the degree of
purification of IFN-g which could be achieved by simple isolation of refractile bodies. However, most
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grown essentially as described in Exanple 1(A) for a 1000-liter
fermentation run. The differen i1 Exanple 1(A) and that for
cell growth In this exanple V\/e?%s?ﬁ‘zé%eﬁ)w ng: 1. Once the fernmenter was
filled wwth water to the operating volune, the following trace el enents

ver e aggehinahts JareZ 8BS Much Hidhtr N@l@gﬂar "mas€@nd can #i8refore be G8hIE mord @&k 'bir) Nas
G t r at gternative Hdthold. Finhedorsl i sinpe) higNisbovery@Hont end" bloSest foF RSy rb@REina d
addi ti FR-g/ @b AbiSreddire Ghel 8 bf S eﬁdhtﬂczaedhmoce&rsht Rs Kgdplcansleln o R Rubddd 25
procedmedisn inwhiéhhi is§ REGUESH The HEXE oxaMPlo Giflsteufed the1RRKEr AbRIOPYY hibh-letN@@Mréit Seed
E. c®i bnd® plotass @herdin amargdniiesmyichl is emeployad. added to the fernentation broth; 5.
100 jiM rather than, 72 uM FeS®4 * 7H20 was -used; 6. 20 nM rat her than
3nv MpBXXMPLEM20 was used; 30 7. at approximately 15 hours after
fermentati on was begun, t he pH was adjusted to 6.8; 8. optical density
measur BH@ﬁ@éT@Hd)Frwﬁd{ﬂlﬁR%'—ﬁﬁb DEERERRON (ke GgNmerﬁﬁFBéCWeE BORIE&en at
14- 76 hours and approximately 1 hour intervals thereafter; and 9. the
cuI t ur es TWE raéa"m!ﬂ feligeaiag %é’#"@?‘%cﬁ@@dﬁ%ﬁ%ﬁ?ﬁ PraPpss oK cererpryof the ding mpllet 35

goxi etﬂ'érf’a% tﬁ%'t'& dticﬁﬂﬂ KtaMea401 yellscarrying

het er OP% SQJS(A Q%f@mntﬂsld 'P E) ?s'gé?ﬂjwﬁﬁe&?é’g@Wﬂ" YR
i sol at%x A) or g der to °'m‘?"t?‘f° Vféenf’?f’o‘?eyﬁf"éd in
Exarpl {“ g‘ § P eglr *t'ﬁ%‘ﬁ'“

P%r ubi | i zi ng
the desij dth%t erln?’l SR u3| °p338"3?v tb%&'b arsace4 ?ﬁ t he
addi ti ona eguired i n the purification process will be dependent
upon the ra,g,g the protein and have been described to sone extent by

JMar gf on etcl,gd)“ﬂ@@,pra and Kleid et al., supra. At various steps of the
expanded f4) AR cifsél - BiHGEss used in this exanple, the refractile body
prepara- tiyxmepoyer € characterized by Lowy assay of total protein

bi oacti vi iy),(NRRSORAGE and | i popol ysaccharide assay. Table Vil characterizes
pr epar ata. aie @drmentst rfaex bride adutidh e@ssals wepd it SstedilidP Sactdrdifd 1@ Pidfidafd epdratingh up t o
t he 2615 fpravadurgsel | et. From t he densitoneter scan of SDS-PAGE results, It
appear s  thatlerhéritér wes coolod esiSndceleted withitoz@lar 46éd . cdlilveltwedt al protein in the
final pet hetetracgiipe wascasidagde the daymentation brothd appr oxi mately 5-10 fold by

ci r cul ath- He9 uMh aathes thee T8 LMEeBP4 HFHOwasweast ) under pressure through UF

cr oss- f |GgP MM, fathar thag 3mdhMg$Qs fgltbOwas psedk 100K nol ecul ar wei ght cut of f
\(LoAtent? ettaeyrox"w'vésmseﬂenf%fm'mtemwwesuwg@ém privsted e &8 Mant on- Gaul i n

hi gh- pr & Seficd dephy ntg1andh resideal glycose memsueatenss S0 sIRles ofR taken at 14-1§pTA
was addéﬂ”’f"ﬁ""t"}?BmH ﬁ%lt vg't‘t ‘sdhq'?aﬁ%ﬂ andoncentration of 5 M The
suspensi®bite i %'“*Pws'ﬁ R SR ] r?PBF?.?n@§ * dei oni zed wat er

ma%c%)tﬁ@gnghawg&@tpﬁ&ﬁ TA was then added to a final concentration of 2

(viv) to k||| anyreS|duaI | ive bacteria in the
di af i | t ergd AL OUGTcatio 4eh %J?% Ribgdii St luiLith ¥
AN it =l P i hntooty %“Eﬂfz i o
(Di sr ugiegtoR of th derﬁlﬁﬁﬁdjé“g%nt‘mfssol tﬂeQieEn ﬁwms %I@su&%o@y tion as

CONGE NditcHs |1 adafiondBds\Woduitbd in 16 &ﬁ.t.taa& smh QBSndisnt BoR heLitturd it ieen 1. 1
and 1. p5teif &t ha(eShboh 8&Rribatl SRMS iebht by ﬁtoﬁb?@l LdufraV¥na KRk &il, bwpged at 10, 000
to 15, 00@t vegousafgs binhe Bxpalidet Ientiefd bratesd Usod s this pld; Gel rWd?Etﬁ'éphﬁl e

Pel | ettions #Asrei dhatacdrized] by Yovihe assay @fetak pro®ihablodetivity, 25DS-PAGEFard 1ip6ilySatthaiide

parti cdssaypTablecVll chanattarizae prepepatioroofi rofeectid Yodi .atl déribusitep8 of thé purjieatibn ap ® the! | et
was 44 hisal petiétuBroini thee densitormeteo s¢n aif SDBPAGE rrestltss il appearsthat HFI®Bo r&iiDssent&b bbatit DT T
and EDBIA%fthe totelapeatpint ip the fifdl pellet. concent rati on of 10 nM and 2 niv

respect i Qelfuies whtecconaesiriadrippaximetely fd 8 fadiby grc@iding e harvpsy mategal ifilanes undender

ni t r ogsessury feoupla HE ciogs-flow fitrationccargiidges with @ 106 melgeulap weight ceistf (Gancent ?92539@ and 5
t hen t"t’?ée E‘FT“U?" P!hé PAFSRE Hyquafa Magta @é‘t"@d"gi"ﬂfe?suﬁ homogesiizanat GA00 Je BORGPRE equal
to fhdPie o the sus ens on was nmeasured. The, suspension and

or gani a% : V?‘t"g I3 n ; g {"Pﬁl?f SanhJihe syreensien VAa tf“""fq?.‘fwr?dat es of
1.1 td ! radt xer a ta,a,
cont | g &t i% Ghsiod &5 'L°%t i bl i tﬁﬁs% 4 gt

56 the Manton-Gaulin hlgh-pressure homogenizer at 6 000-8 ,000 psig (Disruptate 1l).
Sucrose was added to the redisruptate to a final concentration of 23% (wt/wi), creating a final density

gradient between 1.1 and 1.25 g/ml (Sucrose Suspension). The mixture was centrifuged at 10,000 to 15,000
xg, and the particle pellst or paste was collected (Particle Pellet). As indicated by densitometer scan the
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phase separation. "The 2-butanol -rich phase containing the | FN-p was

coll ected (Organic Extract). to The anol extract was mxed with 2.5
vol unes of 0.1 % SDS i n phosphat eﬁ%%??%g’@oéjéal ine. Solid DIT was added to a
final concentration of 2 MM The pH of the organic extract/buffer solutions

vas adj uglsh deflet Qorfiained a &ﬁjkﬂiﬁ% @h-gacetic acid (Acid Precipitate). The
m xture Wasmj dekics olief wii Jtﬂ'ﬁ%dpuh ShodpRdld blifelbd Safte whi 230 8D I3olidt BFIT and
appr oxi MRHPA Were alied R4 final chhtBittakicteds 16 MM daki 2 WAk rés%%mﬁap#ﬂeeﬁ& Asidnfwab Rbatddqb | €t )
cont ai Ni B 8POFPX0 MRLES drdSrlnipdr e BactidrbmibdNiad ShMatol) 128" &,laRal
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10 m nut teoughd estatie) ivixeo greintheraintd 4 batinuoaxotentiifuge (Westfaliaxdt pgrednyatshb 110770 Mgk fop H
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pr e- col uwes adechianat fingcansaniration of 8anM. The aH Stibm aganid Straspbuffecesiutions was adjusted to
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was tHen sing a hollowfiber ultrafiltration unit with a
10K nol eeﬁﬁ'g'ﬁ%@ﬁ?&c#% The concentrated pre-colum pool was then
oxi di zed usjng. 4 898?8&%%0.1 S.ka%d W?’% cg‘.% 805hiH Fhisphbtd Bitres a o i ebh.
cont gt S oAEharild oy
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In summary, it can be seen that the present invention provides an efficient process for isolating
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(a) disrupting the cell wall and cell nenbrane of the m croorganism (b)
renovi ng greater than 99% by wei @gptg &g g28gSal ts fromsaid disruptate; 10
(C) redisrupting the desalted disruptate; (d) adding a material to the
disruptate to increase the density or viscosity of, or to create a density
Or Vi Sceshiattye opdingicomdininghetardlagols protbids irdnb tis host htsrudtasarum phict 1o redracile( @iies are
separ at icorgairiedein trefpravessi Hewinredstredglionf and paselirehapdling ateaealizedbr i s by hi gh- speed
centrifugation. 75 2. A process:as clainmed in claim1l wherein step (a) is
acconpl i@4ee in the presence of 1.-octanol. 3. A process as claimed in "
claint2 further conprising the step of adding distilled water to the

di srupt dt eA afcess fa resgveriag aéﬁ*fé"*'!ﬁm#f?{ aoniaiging 5%913'2@90“& P'°R"\o‘f‘¥3b%§‘§t Risrogiga-med
in any one'S@cel sHltur r"é °(Pf°§1"i?§a Fotein, pRIcRr ‘EP]"PF'§”Qaccoan i shed by

di afiltrati df d¥uef ﬁ?" g memR ra ”h FFB'?T\;—{ nd resuspending in
dei oni zed wabdP™Y 99 o P'5° %I“"‘SI't AR FAOHE RIS he preced| ng cl ai s
wher €fn ste °)(r 's"i’pé'" addi n nat eri.a i nc e_t he

density of t % m a. m %r: the to ] eas &gﬁ;sf?y or vusgosny ofhéroto crea e risity
0si Inﬁ
he. vi scosi 3@ bet ki u'a@}i @’gsp%ff*%‘“ﬁ“’%%égé"aé””ease

t he VISCOSIt

cl ai ngd 2' nA glloéésg‘a?clﬁuﬁ%d mrﬁh Wh&r&ﬁ s@ﬁ?a?fs a@éom‘pf%h@diﬁrtﬁés&esgﬁcegﬂﬁo&énomr e ot her
sugars. : process as clainmed in claim6 wherein a m xture of
sucrose sanﬂ pEDCYSE Qi Rlainted iRBIBIACR fulhdr @5Mprding YHE-steP bR B&UINYYdisHRIN watbr 1o hP HIBGRES as
cI ai med i natehstePELanafdulidyestgprgcedi ng cl ai ns wherein the protein is
nterferon-A or interleukin-2, the interleukin-2 preferably being
d, S- &b a-dseh |pidredsl e claidied In afy proob e memaingliclatnst Whetairy s ab)Oié abtuenpfished egli ng
cl ai s f ur disfigtraticommby iceitriigpirightise ded IMembiangarsirespspendidg) in Seibnided watei. ng t he
refractile material under reducing conditions; (g) organically extracting
t he sol @bl A peodess @ claived Inenyronecaf thelpreceding qldinys wwlramm(g) ig egcomplishedhytadiieg
material frdah @ matedslite increass the ensity of tha, ligiidhtea s efdropy aionet! 1.2 |omh more
wher €Fn st ePreierpbly of fopctdse 14heemPt h a sol ubilizing agent, e.g. SDS, in an
aqueous buf f(@radd'égﬁmaﬁﬁﬂéﬂj'ﬁ%{?aée B‘Bf’\s%s%"fé'ﬁl"ﬂ‘l'i%m qeﬁ""%ﬁaﬂr‘é’s"@ﬁce of a

reduci n a ent. ro ?s cl.ai. ned |r] im9 or clai 10 wherein
step (g p%?&%ss ﬁf)F'?'E‘ﬁ‘g S 5.0 Mt B Rt o o ﬁFQ?'s
t t t d t
PR IR ';;[%:vaé R R eflp SobnRRRBy B o erdler Lo ante
a

protein |s y a process as clained in any one of clalns 1 to 8

wher ei ngsal o, JBiChd Bbimel ahSnd O Jp'ﬁecmng Qua/an@ywﬁef‘ewm ddteit AE indiGiSoh-8 %r 50

het er ol 0gOoHgHdkiRREhEinteRbukinkD préterbishy beigldes-Bia BB Shil-#2! containing a
het erggl ogous protein isolated by a process as clainmed in any one of clains

9 to 11gwhgpltds SebofdingBd &iyioné ofaRdradebifig EikiMBTuARerlcomBiialy s IBWER bogtt t he

desi red het gy ebiQ@iRwg theréHattildmatbrial dnder rédfucing Bdnattied; r ef ractil e materi al

cont ai ni Nng (@) ordzhitailp extveirghe wfublized Rfrfdtieatterialndrar | euki n-2 (1L-2) or 20% by

wei ght of r dnasviztingesald refrdctile netota frorb the ektidetdntp) , or (b) 80% by wei ght of

recombi nant interleukin-2 (IL-2) or reconbinant interferon-A (IFN-p). 25

c L “10.4A piScesgfas claitmpd in diniral P avberein isten ifhis Rcpohmelisbed withgrosptubitizing: agentse.d. SO/ it he

host di sr astaguecus bufigh e ghphopriate dffferasttsaling, ip theiptesenge of agducingggeMt- | n t he

process herein, cost reduction and ease In handling, are realized. Clains 5
é?r dteh B’°'F§§F a3 elimodiniclaip 9 orclaim A% whareln sieR (@) is #poopplished by Y5199 Z-oHBRd EBHIB gous

pr ot éF n f rBRANE PR oY 8BPIgHRRL an agihpeadipitatieneR folowed BneanB¥ueEE™t o produce

said profein, said process conpr|3|ng (a) dlsruptlng t he ceII mall and

g ?l ![ hgesal ' g)e) R refggg‘%e ﬁ!?;gna?go aa@ggg::: ;::;c; In l&laged’ebgy; e?% ¢fess i @f%l E%é@ xed
C e

di srypt ate; hgféjoloa er| a sru ase nsity
or Vi Scosit ypy vefr&'illetr{?at&'faﬁ@nﬁlnﬁtg Q%%Jk)éous protein isolated by a process as claimed in any

one of claims 9 to 11 wherein said material contains from 70 to 85% by weight of the desired
heterologous protein.

65 13. An isolated refractile material containing
(a) 50% by weight of recombinant interleukin-2 (IL-2) or 20% by weight of recombinant interferon-g -
(IFN-8), or
(b) 80% by weight of recombinant interleukin-2 (IL-2) or recombinant interferon-g (IFN-8).
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or viscosity gradient in, the liquid within the disruptate;

separating the refractile materlal fromthe cellular debris ﬁﬂ' j’j'm ﬁru
centrifugation. 15 2. A process ERG206 82888 in claim1 vvher ﬂ ’",
acconpl ished in the presence of 1l-octanol. 3. A process as clai rred i n* cl®ai th

after s f;%f’"f ok gﬂ%'ﬁﬁg‘ﬁf ot i ﬁegas‘f?%ﬁf A.%%%Amwch 19 rdlEinftiBllighat €

any one o e prece |ng clalms ereln st ep 'S acconpllshed by

di afil tr@;,h,gn or by centrifuging the cell nmenbrane and resuspending in

dei ongzed water. 5. A process as clainmed in any one of the preceding clains
wher ei n 15t R Procéks fdr SecORARY Pleirachie chaldyal askiniy o idjeralogbit gRdtdimtront 8 hosd MicRamyen-t he
density of isinleell ¢ulters trehstofmed teproducé sadprotbin,Ltkid brotess @ondpriSinglj cnB, nore 25

pref erably af) disnghnglihél &l wall dnd kdli igératirihe obthe mizjoomedsrmg a naterial to increase
t he vi scosi t() rahowrbgrdateqhambwm@glmrttIe&aanmmJﬁudcdpmptaﬁ A process as

cl ai med i n db)aedisniptiiethe ddsalted idisruptate; nat erial is sucrose or one or nore other
sugars. XJ (QOnddifig a Anajerial dethe dissipeledd inerdase thecdepsitihoGvisohsily of, iar o creiateta depsily f
sucrose and qjMgeosiyalradjest indrpdiguid witfiptherdigrupteleanhhase system 8. A process as
claimed in dP\soeriingthe fefactigreriesiaifieg tee eellvia dotie pe high-grsed pantifugrtiani s
interferon-, or interleukin-2, the interleukin-2 preferabl

b
des- alfa-%sef PPEesH 3 ?a'"‘%'" Q'a‘“}ﬁ? ‘fﬂ'?efﬁ‘,"b%@ (Qd%'t‘f’rcﬂ?'?'fﬂ‘ef’ﬁ‘ tﬁ?l@"’??ﬁ%? %F S pr ecedi ng
| f h th
et ract i cARE CO"‘F)’@ e Pib?JHﬁ’ﬁ’ pferhoHE iRl vt 19 M dBame g

the sol ubl f eﬂe ar"g ‘erial; and (h) isolating said refractile

(Bt er jal, fRamthe extracta %0 100 oo Cagity 34 Gh BUeBBE, lsMacShrtiied by,
wher &n st .ué%' 375y B URG b5 L it e "%Ine °r'.raa|oa Rater.€- G L by,

aqueous bu er, e g. phosphate bu fere |n the presence of a
reduci n@, ag@Rkess adclaifedih AREHS oftfe E&éﬂdﬂ&éaﬂn@ whéraih %@(dgb abdombihdd byVdagihgi N
step (0) i S @CEmaLld 3 RErekY this density2of I il to &S, bieont! @bout 1.1 @6 GBS, more
extragt ant QrefdisbhesibyiiBe A1Y gametorpr eci pi tation step fol | owed by

centri f ugat i (Braddidg?a métarjal toAncrease tha tischsity wbthe€liquidito bevadea i5rahd1 (P apshet er ol ogous
protein isolated by a process as clained in any one of clains 1 to 8

wher ei n 6s ah dropest es ¢laedio nkign §1(8) Whemin tieomaterial/i® $ucknge wiaing it ma@é othéresughessi red 50
‘het erol ogous protein, or (b) aretractile nmaterial containing a

Vaet ermgl dgotiprogesstagiclaimed dn cleimcB wherein pmMiiwse of wcroed andralygerplis added imtsrp e twd-ai s
9 to 11 whehegdsystemi d naterial contains from70 to 85% by wei ght of the
desired heterol ogous rote| n. s5 13. An isolated refractile materi al

in Yy e of dbey perading claquﬁ E"Fq"% therpreteip |ig inteyforge-8-9504
ol g o, Fﬁ%gteﬁ'%{‘rg : Sior) y

wei ght of ?P@P&Wbs'"gd?sraﬁ\sre'@) or (b) 80% by wei ght of
t t
reco ! r;anx I ?Te gﬁ.z.:gg ra "e 9’%@5 d i ;ﬁon(sf‘°5'§f'ﬁ?qrgéher1tﬁlp’mn9 5%’" Cont al n| ng
mbi nant transformed t duct
oo d Eor%m% e @"%313' % (5% hoot e part ' celt o

crosswflow |Itrat e ceII vvaII and cell nenbrane of

the B qglA ufab!es@aéjéléﬁbb‘}h lcidith ﬁl?el?e’?n étSb G)@ac@&rﬁ‘ﬁ%&%ﬁa solubilizing ag%t d-g0spS, in
1- oct anol ,anfag). oaslel

180 e.8 phbdphat€Lead Sdiind, fh the eddhculof R tedlidig dgéht. di af i | tering
the disruptate until greater than 99% of the salts are renoved usi ng

cont i NUQSA pdeckiss bdkiéd il c1gil 9 dr @RIMNMRL vherem 6P (§) odccdmiplished busity 2asitahdl a®the OF
wat er4s equadrganiclortradiattior by sragloying ah adicpredigitation Stp Lallowdklibp geritrikgyatibas al t ed

dei sruptate; 10 (f) adding sucrose to increase the density of the
liquid 18 a p of between 1.13 and 1.17 g/cnB; and (g) separating the
retractil e rmt&refadtilef mayeriat ¢ootaiving laiheterologeis mrateirhigoléted by & proeass e claimed incaav i on.
15. A procese gfclaimaiimedd wherein sichmidprigl nontains frerd ihrte I0% oyt wright pethe desired h)
sol ub®l i zi ndeterelegeuepoiey o EFN- . 6 in the retractile material with an aqueous
sol ution of @ %@T’WPI"?%‘H@%@Q@FR a {ipfprelngaus piefingiselaiadchy. & ppeast &s elgilmed iB)any 5

Wi th the | Lo 8f clpimg 9 8 11 Me@insssid mateial eiRing AT G 12 FERYCYIY" AGBRdesied)
separating thgrologous PBleI%t ENC, e from

55 13. An isolated refractile material containing
(a) 50% by weight of recombinant interleukin-2 (IL.-2) or 20% by welght of recombinant interferon-g -
(IFN-8), or
(b) 80% by weight of recombinant interleukin-2 (IL-2) or recombinant interferon-8 (IFN-8).
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the resulting solution in the presence of the reducing agent; 0) oxidiz Hr “Tl

the producqgXf step (i); and (k) the oxidi zed pro !
reverse-phase hi gh performance F?H é%‘ﬂgbmat ography. 16. i tl lw
clainmed in claim215 whetein said solubilizing agent is sodi um dodec

sul f at 40k pRARLks ¥ veeHvering a Jeﬁﬁrl@%eﬁﬁ%&%dr@@eco%ﬁa& ﬁ.%'r&bgmﬁi%mFNlﬁsfrom E.

di t hi ot hr@d"tt@,l,sfo,,ggoqu{o %ctﬁga;gg,rogésggonqmgmga el Itration or reverse= phase
hi gh per f oTRRA@ttatig - thélhdehE meada&ymovamﬁtsﬁ ep () is carried out using

I odosobenzqpydistsptifh the EelNHTaRd Bolihedibrenb bf th ECGN bY @ isipfingMybahsif It prétgncen | L- 2
or IFN-, 8 cpmaidetang; fraction fromthe sol GtTon by gel filtration and
purifying tEeaddisgsdistiiodvatdr to-the disrugtdtdy- , 8 from the fraction by reverse-phase

hi gh per f or(tadiafitering Ghe disroptate rvadi upatep lthan aavsdofathd ealts sktecEmokad dsing gqootnudused
product i s ddditiomef eistiied watet slighaiph thk irateef addiion D watoh egualsdissdiafitkstioplrate;med i n cl ai m
14 further (e)dmmmnmedﬁe‘teﬂdblismtﬂg steps: (h) solubilizing the refractile -
nat eti al f r(dAddingesyc 1&3)*0 inerease thedansity eighedigrid for 4 mefdetween) 1. 18end 237 v/erg® eave

sol ubi | i zed9kseearaieg ihp efrpaliieanatsipl figmthe cplivlasdehis by highepeed cqntf'ﬁ'lg%ipi‘ ‘ng the
extracted retractr le material b acr dgr%recr tatr on fol

centrifl g gjaimed in claim } s g%ﬁ °5“ l'z["ﬁé'?e 'baﬁﬁﬁ‘ﬁ'h ®t he
steps of aﬁ?ﬂ?’ w't F’hg’”?l?‘l’ ?8“1%’ r-spl 0)
unde? red nm g%ﬁtlf"%’m%m" ﬂ?g'fcf ﬁrfrf’% )?nd to
appr oxi ma u in
tﬁg presenc %a re%g <in §é’ﬁt 3'" "ceh 'dcm aP of step (m;
(0) pungf X ibRgest 3§ IQiMEnzéi‘éﬂn 95%&!&5 &y dﬂfbﬂE ﬁWé ‘sJ aJob | RS GUGiGR - 30
d8. £ Propgqss :ﬂéossné ahem&.crna r@-lsmrtligths rséﬁd’bfbg c‘é‘:ﬂef 5&. b Eéell:?ir%!idn reVbtte- US| NG
i odosobengraidhi orftRkbeSib AP ctreMatdgfepHakrd 88 (P icali¥d 88 sr bdosébeh2Bi2-acid, or
rever se- plaifsh Sé0f) i Eued oDEYY I IatingCdhi 102 GAIFRIBEdRGIRIAP R 6 Salutioh by Yol A

conbi nat i mwatier ar@Qurifising the aésuny 182G@r IRR=AH8aCihe o bl retér%hadreaﬁbu%rférm%b step
(0) opt i ongakdichrolatbgigphl, @rdratenstarikpthelpurifiapiodutt 2idmutéidd hRY lydphilizedThe use of a
procsess as claimed in any one of clains 1 to 11 or 14 to 18 in the

pr epar dv.i Aprocess g gidiraediacleion i4datheraomprising therialioying stepsul ati on or of a

const i t uent(h)sbighilizing the refractiicypaterfabiranseepc() undeyresiyeingscoaditions:ai med i n any one of
clains 1 tdi)edragiing the selebilizgil refeactie mgtariab with Hbutanel; andf or 45 use as a
phar maceut i@ igplating thgxteaciod rairpgtile majeriphby P@én@ﬁt’ﬂaﬂ@rf:;'ﬁwd ky ogpitfugeien, f or

prepfr i ng aMerRiecess, optignally, Justheys comppising: thaciape| o dK) gpfubitizing, thg espdeacted ofefjactile

nedi carren’f’at?ﬂa' frop staPe a\"]dﬁ' requ ?%EQ—E’ ﬁ”ﬁaﬁ* ap ralkgling pHs () pdiustingdly BH RNt |

whi ch pro@@@é'metﬁl o ﬁ‘f‘ 'F(N g\';ﬁ??'“ﬁ in {he prpsengecof | rpducing o 14
to 18. 5( g@n?ﬁ tgehgrori ?‘rsf)e&’iﬂ' (‘acﬂff 'P% Xfipiz Chit PratPiB Prficstion gent e

cont enant ff rotdr ne hdt ~ro| ogue a partir d'une culture de ceI I uI es de

m cr 00%9%10:%% Qs8£r§m£J eRa% nyﬁ&% o6 oli2d i.i &oﬂ’e%% é’ roc~dé
conprena qut by gel m § rfE’rﬁ\ra{Pde hﬁ rane
cel | ul ai rg oohitlien 905 aﬁd?reand w. pyds des
sel s dudigmudidbnd béphiizege nouvel yse u ysat dessa (dg |l on au
| ysap d' une nmati bre pour accroltre |l a densit4 ou la vi scosrt6 du I| qui de

dans | g9l ysat 26 EP 0 206 828 Bl N 3 111111

1111 * C (a)lThe ubd of aPraebiss[26 dkimgd @ dhg bneldl c@i3dite i orkd t6l €8if itHeSrépuiratith of a

Vi SCOSi t e jphainadeatcall oiveaeingry fkrlationlér of & conetituedt theréfd] 6rl Ngent e des debri s

cel | ul ai r egb)timruse efret prodessyastdabmedrimgiychee ofdlainkd DA Gr $10tb 08 td @epa\vacmatein tk | on 1,
danss | equelusd asct phpreva¢emlicabe tas @ Wéterinary gedicamept, esence de 1-octanol. 5 3.
Procede sel(®n proagessdoramebaingta pyetei far osppascanihatmadenticrll orsas|a veterinney wedicdohettionn

d' eau di st ifdr|peeparing a| era@ceamaecs a velgtingpiemedicpment, whichdraeesslompriseea Pio¥ess 4s

Pr ocede selclgief ingmgo cbieddier tes 18-evendi cat i ons prbcbdent es, dans | oquel

| " etape (b) est realis~e 10 par diafiltration ou par centrifugation de
| a ﬁénﬁ?‘&ﬂ@cﬁt@"f‘ul aire et renise on suspension dans |'eau desi onr s~e. 5.
B e e e
cu ure e celues de mrcroorgamsme h8te transformé pour produire ladite protéine, ledit procédé
comprenant :
8§65 (a) la lyse de la paroi cellulaire et de la membrane cellulaire du microorganisme ;

(b) I'élimination de plus de 99 % en poids des sels dudit lysat ;
(c) une nouvelle lyse du iysat dessalé ;
(d) I'addition au lysat d'une matiére pour accroitre la densité ou la viscosité du liquide dans le lysat

26



par addition de 15 (a) une matiere pour accroftre | a masse vol um que
du”liquide a une valeur p d environ 1.1 3 g/cnB et meu
g/cnB ou (b) une matiere pour aC(,E% ZSQ%W scosit6 du Ilqdlmlﬁm;lm‘dmmﬁ“l
10 cP. 6. Procede selon | a revendi catlon 5 (a), dans | equel *a rrat iLer @ est
|l e saccharosgu%d E}ég;qmg ﬁt%H"d sﬁé% Poviskisis : ot 20 sucres. 7. Procbdd
selon | a revghglisgal ,i e@&bbﬁé lg,eygarrgg{trﬂurbqgonqumgacchar ose et
de gl yc~rol pour forrrer un syst deux phases. - & Procede sel on

"une quel eRREHESRRR rE\BHcﬁd%ﬁUnanénQ &au@r&é‘pe@ @ét%ﬁecttﬁ@%prbﬁﬂéécﬁe 1LtaRS10t €i ne
est |'sinterfdron-fi ou |’ i nt er | euki ne- 2, I"interleukine-2 etant de
pr ef er eng.e prédbdsuton 1 f@sntidatioh - ozmprenanPammeétase badditlon deau Gsmbes anRsHe aphes
revendi cat irés (gretpendant&ape@)pr enant de plus | es 6tapes suivantes: J° 030
(f) la solubilisation de |la mati bre rbfringente dans des conditions
r bduct r i 4 e Procéd$) selon d'uier quelcorque desgavendjcations eprdcédentas,i danslogudf Pétapg dir)test réalisée
sol ubid i s~@ar, digitrafidn) oul par icendrifiegationt dedle Memtiiane catiplpiishetaomibd ek pyuppension dens I'sau
| ' extract aésion¥ée.Pr oc~d6 sel on | a revendication 9, dans |oquel |'etape (f)
est effectuee avec un agent solubilisant, par 36

| e |
dodecy! s&l fPsacédéo%'og émw'em desaawgd'emoqsaﬁf%n@aﬁwlewgfé@ﬁ é‘ﬁrﬁsbféa'ﬁéﬁ

sol uti on s&f% é on sphate r bsence cgoun a%ent reduct e r 11.
Proc6d®s sel oﬁ)f’ e ?%‘ﬁ% °I"8'”P’BU%H'6?'W re1vg! ”'d%lﬂgm’f’%‘hhél 3 t ape
(g) est effe 'Ue% oSl pact ant or gani que ou par

enpl oi d' une 't"gﬁ'é %8 p%"l’@%cm efqgﬁ"smodl{% dal"ﬂ"édef@ oot Sdivie d une
centrif U&atPPqQ.@dé sb6n la %)enchéﬁténty &, Ea&g Feéﬂa'g aﬁ 2r§ QQtleeé}?é%roééno% Lﬁ o bRkARs autres

@tGrCQH ogug,dei0!l ~€ solon un proce une conque

reven catlons 1 &8, ladite matiere contenant de 15 a 70 % en poids de |la
pr ot ei Nez 4procéds selon RGbVBhAIaBEHE dsiesaqn& 8n Giduté Bl mBrige 6 @adbﬁ‘Jszb BOGI iRsfolpuenant
une protei m&%@y@m@g@k&e sel on un procedd de une quel conque des
revendi cations 9 a 11, ladite matiere contenant de 70 a 85 %en poids de la
pr ot eksnes. h@tesdsl egloie I'éhes queltBnqué Oded SrevekBit4tiorse pléeddentés) aiahe 1éqaéll REprovné aant
(a) 50 % emineddralss ol fimériduKir@tll imneriokield étady) do' préfévatenaddsalagan .2 1-200 en poi ds
dinterfdron-g9 (IFN-,e) reconbinant ou (b) 80 % en poids d'interleukine-2
(1L-2) r®c@roédéassion lbme duéleonguef &sornvep&lca(ﬂbrﬁl\bréqé)ient&;c@nio'rmamtde fs lbd étapencede
pour rbcupevienteghe mati bre refringente contenant de 'I1L-2 reconbinante ou
de/ | ' pEN- B r @dwsabibiisation de Ipmatidre réfgngente dans| deg eenditigns réductiingeir en produi r e,

| edit proc~di) testastienrpganique de)ia matisregpidrgente selikbiséaiel cel | ules d' E. coil h8tes
par filtrati @h"?&"%@hﬂaéﬂﬁ‘%@a f%{ﬁgﬂﬂé?‘ga? Ve "("l?’a"! a lyse de I a par0| ceI I uI al re
gggdglzign‘@m%ﬁo%gd% selon la revendlcatlon 9, dans %fﬁﬁ. f}jﬂ fﬁ%_zﬂ%_ s qu qlﬁ

% de ¥ ocP [9)le dedggviguifatg ?°"'8g‘ ﬁ ;ﬂ‘ F?‘P‘i‘"oaé'"%t?j R, &gl (“8$ on saln’ ©
diafiltrat fdF™H P ?t'eﬂé) i 5 5 QU de 99 % des sel s soient 6I|mnds

par enplgi PFEoéH@ Eﬁ‘ﬁ trév%.o%t%ﬂtd Qve%&%&ag%l aLEEque??étép% I{ﬁcgfggﬁr
cp ti

d~bit d adg}nb o@@dr’nn'feoé ra d'une étape
une nguvel g,gV, &‘&%c‘JMm dessa I on de saccharose

porter |a masse vol um que “du |iqui de & une vaI eur p entre 1,13 et 1 17
g/cnB ; @ (g) la s~paration de |la matibre r6fringente des d~bris

cel l ul ai res @pMafRNISHinhoHEA Edntant AR PR8I Chékshologhls @oIs6! Gelor Lo Probddié selon I'une
revendi cat i Oguelténqo® dg3rrevandidatiche 1[3l 8) faditecrBatibio@piénantale (16 2 7D & époide idb lapadtéiaen de
| "1 L- & ou dehéiérdidgib péstiéenss | @ mati bre r~fri ngente avec une sol uti on aqueuse
d' un agent sb) wiatidre 3éfriigente i cohtenante unsnproéing |hétémlogal isbiEe selom sin [prezédé de d'one

" 1L-2 ou | ' qudlsengue desd revendisationst P @n1ic daditee matre conteagnéide 70GkIBT Peen poidg dg 1d a
s~par ati on desotging I'_éiézolmed@lfée t FN— O de | a solution obtenue en presence de

| " agent r~ducteur ; oxydatlon du produit de |'Ntape (i); et (k)
| a pufd ﬂ%%’i’%’éﬂ'ﬂg dﬂlﬁ?@’t?ﬂz’ﬂd par_ chr omat ographie |iqu
terl

i de
(a) 50 % en poids d'interleukine-2 (IL-2) recombinante ou 20 % en p0|ds d'interféron-8 (IFN-8)
recombinant ou
(b) 80 % en poids d'interieukine-2 (IL-2) recombinante ou d'mterféron-ﬁ (IFN-8) recombinant.

55 14. Procédé pour récupérer une matiére réfringents contenant de [I'L-2 recombinante ou de VIFN-8
recombinant & partir d'E. coli transformé pour en produire, ledit procédé comprenant :
(a) la concentration des cellules d'E. coli hStes par filtration & écoulement transversal ;
(b) la lyse de la paroi celiulaire et de fa membrane cellulaire de I'E. coli par un moyen de fyse en
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haut e performance en phase inverse. 16. Proc~d6 selon |la roenm—caﬁ—eﬁ—l%.——-
dans | oquel |edit agent solublllsant est | e dod~cyl sulfate
| aur oyl sarcosi nate de sodium | SESM8BRIct eur est le d|t Bm "'ﬁ""l,””",

N 6tape (i) est rdalisee par K .20 filtration sur gel
chr omat ograﬂ@eﬁceldeq%% g. performance en phase inverse et 6t ape 0

est realiso6g, lQ@&moﬂ%E@&;ﬁég"ﬁ }ggt . odosobenzoTque, ou dans | equel ‘M ape (i)
est real i seq) Rafiafikritioh ARkt jt5qbtl Go blidAikd QLR el Bk boidnt difi n%s% dmploF%neS de
t

2 SOl Ut i ONadan édnlirub ek BstAEE, a8 Rlie Srte RS lefdsBibd adamorlés leal soitdga bu @8oil del FN-, B
obt egua par giafiratild ;| @ fracti on par chromat ographi e |iquide haute performance

en phase |n(épmﬁaouveltelysaﬂulﬁatldessalape (k), le produit purifi6 est fornul 6 et
| yophi | i se. (fa@ddltibén dsacietise pair portdr & masse vallintquibido Mqulde icawpalen pEntrel €,1Pbtus | es
6t apes sui vamgen®;eh) | a solubilisation de la matibre r~fringente de

' 6t ape () (gplanépacition dedmdattéredﬁsngentddestdébmsestlulaqreg par tenyifugatioh rapidede | a mati bre
r6frrongente sol ubi i sde avec du’'2-butanol ; et |"isolenment de la matibre
r df r i ngénPecisgselon laéevemaﬂqoﬂéccwmremtu@wlladqsé@pesmm (o) lzeoivbifisationciet!ilodou de>30
| e proced&Ftdrdsne lramaticreaétingente|ayesnnat solytion sp dyn @9%é@ut&m aditferme uan (k)
| a sol ubi F?%"P Gﬂ“"dﬁadq"&"??ﬂtal’%‘r‘@-?’%‘f'r‘”ﬁ&é t%s@ﬁ'f"? ‘a‘?"f"éa’tﬂé" F9°B‘t o); RilEns des

condi ti on W@Eﬂﬂ‘c?er [E2<oucge é":'ﬂrf? xﬂlaenlp'@el‘fg: “gﬁ”a @nvi ron
55 " (m ’L% - rpquls He [fdere: (9 j ék)('ﬁjp‘ﬂ@a?"’“l rqguibiXyfie,pag B'P’EIP?“EH‘F A i ence
d' un agenf' e‘ff '{“é'ﬂﬁ"enpaf‘eﬁ'"l"“??xydatlon du produit de I'6tape (m ; et (o)

I f
p?o?gr |n1]; ISS la%vg caIioan)é S uapﬁéag%mps&gg ilis iﬂémje d(pdgryllsuifa?b"é% ngpe (n)

Ia d ?Jd
£oda| ' ;Eﬁlf j Q: ro lqu ﬁas
r ea I'sdo Rafsed b ﬁ\&'tﬁﬂldﬁ Wdoéd neoiqus IgﬁlféphiaSe iy ddtHs hiQse HaHisSlerhtint d'@HeMBNCE
en phase &6 shtehdnt- F2Mdu) NI R8s bmorpmwaﬁ'ﬁn%@ﬂgéi%t drintdish 4OPML3Wu ddel et
de CLHP- PlFNlsbidhdadiai db W fhabticH péh€chtonfalogidhid iilids halhd perforthaRicdSenGbRaierse,
formul 6 ebt, aprdlape ®Ple pAdduill Srifid &} fokdiud ¢t Haptied) d' un proc6d4 selon | une
guel sonque des revendications 1 & 11 ou 14 & 18 dans |a preparation d' une

f or mul ai Braculh aslorele evéridigation 04 congraninit da plueledétambs wulvaslesst | t uent de cel | e-ci
ou (b) utilhpasdubiisaibrude Ipmaiidraiéirisgshiordo I'étapedg)iars dos nopdiiordedructdasendi cat i ons 1
& 11 ou 14 (@ ré8agqioude i4 matitre réfringeplecpiahilisée ayaedp?-butatoinet ut i | e conme nedi canent
phar macout i @ tileclesentd I mpties vétingente (stjaitp percedsivitasion acidsr iiseneatrifugation. pr ot 6i ne
podrsel ' ut i | lssepeedd cerpmienant facyitativament deppivs Ipsaéienes censistand envidt1® palybiipatien dailapour

| a pr eparRgtiepnréiingaptenpipitoadpeta H&Pﬂ'ﬁc‘!ﬁﬁt@ n% (Fdyclicas ohajuneH F'éﬁ!ﬂhelﬁ)
proced4 ¢ ﬁ’ﬂdHrPHr?r%“@d@%eq“ Hsﬁpatﬁ‘l%" %Bﬁﬁ%@”&éé’at‘ﬁ%‘ﬁ%@dﬁ% 1 a
11 ou 14 FumaengENERG PG lgl? prpduih I amen 514 eByifiFriom ey erpdisxvde

| i cht br ecPRANAERPRAEHER flerRydiicatipn de PFét erol oges Protein aus einer zur

Er zefi gupg Protelrens ran ormert rpor anls S ZeI L
ent hal ;*g. P?ﬁ%%ﬁ? - q?%gi?ﬁrghﬁ 6 szélffﬁ) d Ihr%%e Ol'mgzﬁ @gs

M kr oor ga PPI 81z aus
dem Auf sc A‘Q )ou Y n i‘% entsal zten tj sc u't sres (d)
di e gugabe SI nes St of es zu c]em Aufsc zur Er h6hung der Di chte odor

Vi skosiqgat der Fl Ossigkeit innerhalb des Auf schl usses oder zur Bil dung

ei nes Di chi@-uiéh@idn VirSiresshd 8disnOrunél y@brtfle idBs rondicatibid P2 106u 828 18lians 1a

I 1 Jpréparkiionditthe fokrhiidtibrgftRintacéuifuRrol atbringirsSouAtlineoRslitua® 8scolsridu( €) di e
Abt r ennung (pledilidationhd'lr potéas delon Fiine CHuklitchqiwOdestevendicdtibrisr £ B1m@rod QWY a8 pour

Hoc hgess c hwi pripagr unle @rdtéirdatilb corfirag médicament phardacewiigiué adwéedrinaraoln Anspruch 1,
wobei der Sohwodédé paly prépar@egemméite poun I'diliBtidnacvoimedroédidagert hartnaceutiqtie 08.

Ver f ahr en rvé&étinaitn oy powe e répacktion dlirsmédidamentphar@edeptique ol v@iérinieitpalsguel pracédé
destil | i er tcomprogsungarocsdé sglony'ymafaueidonqd dasitopendicdiost 2 19 1dd'8wahr end Schri tt
(b) unmfalt. 10 4. Verfahren nach einem der vorangehenden AnsprCche, wobel
Schrﬁ"tt’a(eﬂﬁﬂ"iﬂi‘l"?!ﬁ Diafiltration oder durch Zentrifugation der Zell menbran
und Resuspen5| on in entionisjiertem V\asser durch efuhrt wird. 5. Verfahren
nach eil ne aupn THy Gap '@ﬁ%ﬁﬂ%“n"%“i’? hP?t?'?' 5‘1’5 TolRiN s eM8EHe von
(a) ei ne 8‘!'"9 e °8'98'§ "ﬁ'IZF' g, onth S&"em p-Vert von

d n or
etwa 11 b ?L nenvohme ralssseew- fs%hlu. BI s 1,17 g/CﬁB oder

(c) den erneuten AufschluB des entsalzten Aufschlusses
{d) die Zugabe sines Stoffes zu dem AufschluB zur ErhShung der Dichte oder Viskositit der
Flussigkeit innerhalb des Aufschlusses oder zur Bildung eines Dichte- oder Viskositédtsgradienten in
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(b) ei nem Stof f zur Erhohung der Vi'skosit~t der FIIssi gke| t zu el nemVert—
zwi schen 5 und 10 cps durchgefl hrt wird. 6. Verfahren naﬂ,

wobei der Stoff Saccharose oder -EPfcA06 @3§P1nehrere ander mm "‘lﬂmjbm
darstellt. 7. Verfahren nach Anspruch 6, in deni ein GemiSch®v e

und G ycerol 4z, kLPLHL% Bl AR pq&ensystems zugegeben wird. 26 &
Ver f ahi en na% g 57 deX QLA BABR Brba Rt Qoo LA By

I nterferon-j g ﬁﬁfudéa rpr?eukl n- 2 I'st, wo s I nterl eukin-2 VvorzugSwei se
des-Ala-Serl 25 IL-2 ist. 9. Verfahren nach e| nem der vorangehenden

Anspr lgchg, vedihrenbdh@insgiich 1 oaiiRESdhritE@]ih idegehwarfon 11i0ctabdl ldurdhgarumeiidi | i sat i on
des |ichtbrechenden Produkts unter reduzi erenden Bedi ngungen; i> 30

(9) di e 3ir yarfuh@a hachEXisp@bd 2,0dks isSweitaren [SchrittSdie Zigabe MorC Bdstiiepsiiongiest Airdeshukt S;
und (h) di aufschialBinadhisehyitid@und witndndrselrinapydentas’r odukt s aus dem Extrakt. 10.
Ver f ahren nach Anspruch 9, wobei Schritt () mt einemsol ubilisierenden

M tt ebo ddur Ybripbioh mach ainermdder xorBhgeln@n Anspriééhe.cwnbeictchity@hdurehf Pigfittration, dder durch
phosphat gegestifugation deoZdimambrarendritgsusbensioeig entieaisiertan YWasserRiughgeflhg Wird.
tionsmttels. 11. Verfahren nach Anspruch 9 oder 10, wobei Schritt (g) mt
2- But andt Ypréehigp eghietem der ‘E@Nﬁaﬂld?'bﬂtﬁh‘f’?ﬂeewb@o%mﬂﬁ)r@r?h%%% ei nes
sauren F~I| uﬁ g $ipff {%E’h fung o H‘%; ichterfepfiyngiokejt zp pipprp a'd‘!?("l"efhetﬁﬁ &Hﬁg@

d. 40 12.V Z&SWEPE ?)'P'% e d het dur ch
\\//Me:fahr en nag oiag § \é’rE' f kosi tg‘?'s’: '%gf’sk?glzﬁ?@f’?e"égeﬁrzﬁgg\eﬂ 5é’H‘5 I%%\F‘fesl "

wobei das Pr3d ?f ls 70 Gew % des gewUnschten het er ol ogen Prot ei ns
ent hal t, P es,
dyr ch,ei n f éﬁ r"%°r'1‘ /H‘gc ﬁhéméﬁ dgiﬁgfpg har sgg%hl g"i’lg %h@rre{ll gﬁ&se?é C;Rgf

enthlfat das Produkt 70 bis 85 Gew %des gewUnschten het er ol ogen

Protei ns, eQ&r#bﬁJeﬁ nachoAlspREH B, ih Efom én@ @eﬂfs@rpVdﬁn%&agﬁé)qw(égcd?&tznﬁbﬁdﬁﬁwelm
(a) 50 Gewzqvg{g,,{aggﬁg;gghgaﬁegg,eﬁmr eukin-2 (1L-2) oder Gew. - %

rekonbi nantes Interferon-,8 (IFN ,B), oder (b) 80 Gew. -% rekonbi nant es

| nt er bse Ui Nerfahih haoa)emeﬂ%r w@m&mms@mcﬂdntn%ﬁu%@nmfew intériednfd oder ihtdrisukin-
Ver f ahr en 2is, woSadasntagpuitn-2 eszugsvibiRb Béseaihsside -Asiodukt s. das rekonbi nant es
| L-2 oder rekonbi nantes 56 | FN-fl aus zu deren Erzeugung

t ransf or9ai ¥eriabren hach @érh dembiandehendemAreprichacdas (veiler die éplgendee ISghrittg umifadt: E.

col i - W r t szef|derBoltbilisation@ae lidhtbreahentianr Riedulds untérigduierendén Bedivighng®nder Zel i wand
wrd Z#l | menbigkdie erganisphe Exdsakkiongdes eglubligiprtepichiBedhenden PiogukiBeepdnwart von 1 %

1- Cct anol ;  20) die Isgiipruay deg lighttwechenden Prodykis|aug dem Extrait, | N S (c) die
Zugabe von destilliertem VWasser zu dem Auf schl ul 3; d%w die Diafiltration
des Auf shVertelrea nch Anspsych 9qwebebchuy @pit eingm solybiisierendep At} dirceefinayird, 28 abe
von dest i | PP%ri? aRerhaéligen Byfter. éanPh°§P'ﬁf9°p‘WB'E?eK°°B§al§'6Pé5'9e'" Freponyart a9es Gesiyk-

Wasse® gl ef A it der D| afilt rat i onsr at e; (e) den eneut en

Auf schl ent sal ten e O ose

Er h6huné$ dgéer %u r% lﬁifﬁ AZ m& }I(t esng E B%P ﬁ amsc%g%i{ sml 1 17
g/ cnB; und,. ? trennung rechenden uk S von den

Zel | t gUmmern durch Hochgeschvm ndi g- keitszentrifugation. 10 15. Verfahren
nach Ansgruch 14, die fol genden weiteren Schritte unfassend: (h)

Sol ubi I'i sat i @y idhrechdntied F6Hakt, ddsNimheleRbiodEdThbrbtC&ih VERABE RELR Binkth @BHUAREpriiEnb 1€ ner
waBri gen LosiigisBleR&SPrsigh léhhéul Wadel @3 FHddukt A6 Bis ﬁaﬁwe%ruaggm&%h ASbrbisgHAN
Konpl ex mt maehslenthditdder | FN-8 bil det, wobei die L6sung ein
Redukisi onsmi (by ihtbr@cHehdels tProd(ikt,) daf\bin hetBidlopes, dedh elnl Vedralrelenach BihbnB dataspiiohe 9
er hal t enen Lidsturnigpliertes Cengpimanehéilt, widbel daicRtodokt 70rbisni5tGewl% des géveihechted hetédibghbat i on
des Produkt e®oteiomenti@thritt (i); und (k) Reinigung des oxidierten Produktes
durch
13. Isoliertes lichtbrechendes Produkt, enthaltend '
50 (a) 50 Gew.-% rekombinantes Interleukin-2 (IL-2) oder 20 Gew.-% rekombinantes Interferon-g (IFN-
B), oder
(b) 80 Gew.-% rekombinantes Interleucin-2 (IL-2) oder rekombinantes Interferon-g {IFN-8).

14. Verfahren zur Gewinnung eines lichtbrechenden Produkts, das rekombinantes IL-2 oder rekombinantes
55 IFN-8 aus zu deren Erzeugung transformierten E. coli enthéilt, umfassend:
(a) die Einengung der E. coli-Wirtszellen durch QuerfluBfiltration;
(b) den Aufschiuf der Zellwand und Zellimembran von E. coli durch AufschiuBmittel in Gegenwart
von 1 % 1-Octanol; -
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hochauf | osende FI Gssi gkeitschronpat graphie mt Unkehr phase. 16. Verfanren

nach Anspruch 15, wobei das solubilisierende Mttel Natri

oder Natrium au- ratsarcosin i sEP 088288kt i onsni ttel ”“ulmﬂ l"mm.m",

Schritt (i) durch Celfiltration oder hochaufl osende

Fl assi gkei LS fefolq-Tole TN 8 PRASHI purchgef Uhrt w rd und Schrl tt

0) mt Jod O@dié Biafiitratiéit ae A%fs sgjiurg Is 55 % or §%run{M3RﬁilnuI§ﬁi o Eﬁgagé \)ondur ch

| sol i erung &btﬁ%ﬁenllﬂés& frortdind; wotHi ZZJ %nOWaés'dﬁg foh i Qutgg durch

CGel filtratiggmdfishsal Nl gung des er haI tenen IL-Z od aus der Fraktion

dur ch hochaf deh sBiiéh Atksolnsd dbls BhtiaReRMRBHIRSEAPNI € m t Unkehr phase

dur chgef | hrg) dgl ZudabeUdsl SiRRAPosSEHY Erhdhuigider Dithite QIS MlsSigibit Qufdineal WWerll Aisoheni er t

und | yophi l1,8lwat,1npeduatdb 17. Verfahren nach Anspruch 14, welter unfassend

di e f ol gendgndiSabirenhing:deé Mghtitéchendan Biotukissah idem ZelirBminbro liufoh eotigastewindRs-odukt s

von Schri t tkeitsgéntrifgation. r eduzi er enden Bedi ngungen; (i) die Extraktion des

solubilisierten |ichtbrechenden Produkts mt 2-Butanol; und 0) die

| sol i erlénYertdbren aachrAnspreaht tn die i felganiiancwditenanl Sphrifte wiarsend: dbir Idiubilisatiere vaRall-2ung

gef ol gt veder ENrfcip dgm lichtprechenden Prodiusk mit pingy akifrigen Lasungedinen Selekilisationspittelsegas

unf assende'eﬁ“évﬁﬁ'ﬁﬁﬂ?m& ffonapiey it flem "'@lé’)’e' 6191"1‘9? yabel gin Lewag ein Rediitionpriti|

e T ) e e

und Be! I m
ﬁ@%ﬁhge e DB o U e

Abt r ennun in Gegenwart eines

Redukt i,gn dati.o chr
8 §e aﬁr% ch Ag'n !5 »9‘ tt:»el :chﬁraam? ?9&1&\5&3 h}/ um odetg'lsul‘at gc'ipr Natglur)\la
du

Rei ni gung g@os i :ﬁg (,fil. apr:gdd& osgﬁf}l

: yerfa bissly

%/rc?geft .‘%ﬁm i &i lalf= BlohfRkh Frakti
hochauf |6§sm§e LE uﬁ WG GBIﬁIG i'bﬁ”ﬁ‘ﬁ&(f)l&ﬁ.c 3 des H"éh |te!|:m<ﬁfgfm f ﬁ"ﬁ%k&ﬁ.ﬁ&der
durch ei ngyo dohtid FIBRighghbdntormafogrbpHi mit "Gmidhip iﬁ% Quféhgeﬂinaaft.thﬁd Wachd, und

das gerei thgﬁ@()ﬂsgdféiﬁgtemuﬁ@&%bﬁehudlopﬁmmﬂen alls formuliert und
| yopilisiert wr (a) Verwendung ei nes Verfahrens nach ei nem

der Angpr Verlarerindoh anshiiclo OF weitbdurfassertiGiiezfalbenkder Sdhette: UNg ei ner
phar mazeut i(s)ciecSolubitieationt dee fi¢thtbtichentiérsRrbdikts ke Sthilitt (@) wnibg) rediaiarend@r Badingungen;
Best andt ei | (& die Eatesktion loips sdpbiligteriu liahtbeschapden\Ryoduktls miti2<Butaaaliungi nem der Anspr Uche
1 bis 11 odiwdiellsoliprung de§ exwahiettien ichtbtehendpneirerukts @proh edures Fétiung odbnigheerdeingy al s
Aczreei mi t t edenttigation.i er nedi zi ni sches Mttel, oder (c) Verfahren zur
Her st el | ugpgenenenitalis meigar aimipssend, die\felgandert Sefvjttei| (9 Seiublisstion dascaxirghipgipn lichtbre-
ti er medi z§hAPdeR Huedulgy von Schritt ) ynter| regiriorendary Bedingungan |uneh ek plkalischem s (hi t t el s
oder tier 'Ff%%q“i’]gnﬁ‘§cﬂ’i'éwem pyfcatea S0 ()i AQY&%““%I"‘P’%IH‘?e?‘FG'eF -A/aysr 98 rldsung it h
el nem der ?gﬁ%:@“#ﬁg?% Redyldionsryiftels; {p) 0’1‘2?“‘{}"5 dos |Rsodukips, kqn, Sabeit §p): (0) Reinigung des

85 OXi roduktes durch Protelnremlgungsverf

ren.

‘fahren

18. Verfahren nach Anspruch 17, wobei Schritt (n) mit Jodosobenzoes#ure durchgefiihrt wird und Schritt (o)
40 durch Geffiltration, hochauflésende Filissigkeitschromatographie mit Umkehrphase (RP-HPLC) oder
durch eine Kombination von Gelfiltration und RP-HPLC durchgefiihit wird, und das gereinigte Produkt

von Schritt (0) gegebenenfalis formuliert und lyophilisiert wird.

19. _
45 . (a) Verwendung seines Verfahrens nach einem der Ansprliche 1 bis 11 oder 14 bis 18 zur Herstellung
einer pharmazeutischen oder tiermedizinischen Formulierung oder deren Bestandteile, oder
" (b) Verwendung eines Verfahrens nach einem der Anspriiche 1 bis 11 oder 14 bis 18 zur Herstellung
- eines Proteins zur Verwendung als Arzneimittel oder tiermedizinisches Mittel, oder
(c) Verfahren zur Herstellung eines Proteins zur Verwendung als Arzneimittel oder tiermedizinisches
50 Mittel oder zur Herstellung eines Arzneimittels oder tiermedizinischen Mittels, wobei das Verfahren
ein Verfahren nach einem der Ansprliche 1 bis 11 oder 14 bis 18 umfaBt.
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