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0.1-2% In the final step of the proce P recover the refractil e bodies,

the refractil e bodies containing the heterol ogous protein are separated

from t heexasdid ml ar debris by high-speed centrifugation. By "high-speed

centrifugation” is neant spinning the suspension in a centrifuge 15 at

about 1@uf¥getion of Refradli@BotiiesrOsntaiirg\ntbrigukina2 @f-®r abl y about 10, 000- 20, 000 x g,

for a suitable tine period depending on the volune, generally about 10

m nut &s A B ook Bxpresging Nv@ Undarthe. Cohifol bittie heremdter of t he nmedi um has been

. increased by the addition of a sugar or a m xture of sugars, the density

Towill gener%ISL’yKl?éMM%WeWaﬂvanelFMSdﬂ'&CQ Ne: 39626} axcdlesgribhy) inl conwmeme eehned U.S.
centrif & 'Ptl'Y?n" SH7ET ispypdeluly 28, 19Be were grown fag  gesciibed iri eommepnly jowoeddyiS. Retent av

: speeds g 4. Rafracfilgpodigs ﬂere@w-f&mwdwq e {aliqwinoyprocading. Elovenrliterndftcolbbittere ned.

7 t i u
The €%a ﬁs& r%?}";? P ﬁ%? H;ﬁ’?ltgrp?e@ yo IaPIg:gQa’ngé’gggg:’ﬁ g&l;ﬁ grgggepevlegiagmbmee #i nal
5]

concent lgg}r_ For

exanpl ebY ,gi“'a °’§?,tﬁ‘§ ”g”,,&;@%?g% ?ﬁﬁ? s P 6 o pheyg ol
Aol oot % o G S
centrkfg,}g@n F"

contra! ey & eﬁ%s% R éféi éisﬁ 2 Y s =

Nelnt I T yeolid Waddtorbd & .40 BT UDL at &. s or x ur s 0 gat'ﬁ'érT§°M|ch
may be used to i ncrease t he den5|ty or vi scosHy of the disruptate as well
as the eoB@bl BpRSsifgIL-2 URdY the fodaial brad M dkmolgen described in comonly owned
U. S. 2Pat ent No. 4,748,234. As nenti oned earl i er, the addition of a sugar or
Rixt ure OfE.coll gmncMM2I4iandmaedl Wihalaavbint pstsathias 8dp5ditdd péuantad e Bldapykt t he
separ at Tealy ifthé @BSorcMaTTE311THABE Lidat Acessinh AMLBEIS,78Y AldsRIdIpEES@bhs bedn BRESed

pr epar ainilbh Patagt Noe4.6088é essary if the disruption is extensive enough to
render t hdSle ofrgalle el growpinsmediym gentainingh2s B KH:ROd i 28enMaNHA. SO 0€8 niNn&a;

cent P f Eitie-2bz0. dBhUMiFeGlas KaBp HO MIZnCIElre4H20| 33BNLM FoBlk arfht @333 INeWoO, -

i |1 ust r320: PHRHM GGl v 250 A0S M4 GuClTh H2O, 82 MH:B9s andcNa@bitto pHBSNAIed At of i i t
the i nv%?n L2ty "1“??'%1 indueaddy ’a'%‘hi)F‘@“'P tegmporatirq fram; 30" 1937 3. ORlsf warchanlesteBodi es

Cont aj n? n me "‘%’2}1 gﬁkﬁ esntaining Jefaniile Podies oyerq Keuelizey upder @ghaseseantsidsh DGL
16 tr tor LCSF221 A was deposited on ril 14,
1987 w&lg}“ j; ?5"‘3 %‘Jﬁat g? cepfiate é%‘?ﬂﬁl ters b ns
the geng es 5? ils M8 W (A 88mTb

y
owned cgg r?% o “"7“?9 . L Eoppactaign ["{he 29,
1988, I@qpre%@ﬁeg Eﬁ%ﬁ %ﬁi} &f i Wg'f Ui i
a,106 Lab%&réd?n@@&tcbaélzlﬁa—zsé Hﬁ?vglﬁé;' AV gn Lt 8 85

ONt Al NaidierGtbcdhbdntrs Whs fre2éh A19bd RI Aibuoté R diels il L TK9
(30 nM tile&ﬂZ’rr]de;r@Qr;‘stﬂiEé’d] undéf aPhde %thlkgtymlt\.%gc e%%ﬁil'f:‘?n%freé l’:‘ t: %w L

gl ucosethoss. i Fiile[ 38" which Wéve [fRM' dolls ABAIPIEH phEH tb rédiLiBR 0N el Torlic Sfength aEf shW i |
45 an dubstanfial afgrddatiananith egialeh®@bis. The cul ture was then induced by tenperature

shi/f o t 0 Pelture] fluii $amplee (E5UMIY etthe SdriBiis Yofamd (bilirighWére @lawbhGrliNGoRBateCisthy & fp about
2% (W \spnifator ddr 3xxAvoie Bt 502 puise, 8a%Cmdximtuim| enbigy. Soricatdd sainpled wet® EshRiRigedPatisg o0 Four
hour s pog for B¢ thinutes. Sluperndiratscetl Hisfiliratiore penmeales teedaskayed fov eentiadticty and the éstit | on
and r efargtheme 8 Teddelles were visual i zed under a phase contrast microscope as
shown in Figure 2A. The concentrated culture was 50 diafiltered against 10
vol uffe Manton-Gaul i n hi gh pressure nechani cal cell honobgeni zer. Refractile
bodi es at this stage appeared relatively free of cellular debris after

di sruption as shown in Figure 2C. This refractile body preparation is
conpared Wi th the substantial aggregation of refractile bodies and cellul ar
debrjis in Figure 2B in which no diafiltration stop for salt renoval was
carried out. 1-Cctanol was added to 0.5% (v/v) and the honpbgenate was held
overnight at [err] . 55 The honobgenate was nade 25% sucrose by addition
of a 63% w v sucrose, 1 mM EDTA pH 8.0 solution. The insoluble protein
fraction containing refractile material was separated fromcell debris by
contggnuous flow di sc stack centrifugation (Wstphalia SB7) at 9000 x g, 1
L/'mnute and 4 - [err]. The wet pellet was m xed 50:50 (wv) in deionized
wat er and stored at [err] in 45 g aliquots. 7 EP 0377023 Bl Exanple I
Purification of Refractile Bodies Containing Interleukin-2 (IL-2) 5 A E
coli Expressing IL-2 Under the Control of the trp Pronoter
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E. coli K12/ MW94-1 cells carrying pLW5 (ATCC No. 39626) as described in
commonl'y owned U.S. Patent No. 4, gg :?ﬁ?%g%%ued July 23, 1985 were grown as
described in comonly owned U. S. 4,748, 234. Refractile bodies
were purified according to the foll ow ng procedure. Eleven liters of cell
culture 10 was concentrated to 2 L usiTr;\gLéL10 m cron m croporous hydrophobic
PTEE or pol ypropyl ene rrenbranes at pH 8.5. The co_ncentrat ed culture was
diafilter agar 115t ot ome—cihan of —2mivtEDTA HE—5) st PormT—tyer
angent | Aot o ORIV A S ANGATE SUPE P TS AND BT FATION BERBEATES, ] oot
for abaut| biarnTrRATIONI[OWe PERMEATEGONDUOTIVITYhE ClhanbhSOICATE SURCONBIRTVITY HS. b) .
The final|] voLCHANGES |2. 25L.. The diafiltered clell culture was disrupted py
* three pasSes af /500[pST Tn a Neplan-Gaul1n N gh pressurg,gla Mechani cal
cel | honggeni zgr. Thg honbgenatyyyas made 25% sucrose by11 addltlon of a
- 63% w v gucrosg solujion. The rgggh@ctile material was sep@y,ﬁged fromce|l
debri s™y] contgnuous |centrifugaigpma The wet jpell et was figgped at -20 *| C.
B. E. colli Exp{gessing IL-2 Undgrasifae Control jof the PL Prggmwser. 20 E. cpli
strain M\R94- 11§ransfor med vvrth;spln%sm d vect of pFCh4. t vmgsrdsep03| t ed
pur suant vH . +988—urdeT

accessi on et of plegtiba) gonduqtance having 18 ¢ |
No. 4, 6566 i diumcontaining 25 nMlerr] 28
oM [err], 4.3 nM [err] 25 citrate.[err], 400 [err], 40 [err], 33.3 [err]

, 33.3 [ er Sypemaaiis Were 2o Gssayast fpi] UV abspare at 280cand 260 @7 and the rgsultsnale Bhe@Riint o
pH 6.8. Afable?-[err] of 22, IL-2 synthesis was induced by raising the
culturg tenperature from[err] to [err . Cells were harvested at three
hours post-induction. Cells containi ndAPf%actile bodies were visualized
under a phase contrast nicroscope as shown in Figure 3A 30 The
harvested |cel | s fromthe (eABSORBANCE OF[SONICATESUPERNATANTS ers, were

(a5 T v o VOHOWE CARG oS of SEPeRNATRNFS gil (isbofi I79° A 2 P

were 0.2 nficron PTFE nmenbrar®es in a loplate configuPdion. |Cell137
concentratjion and diafiltrat4 on took approxi matjely 9@ 130 fri nut®&d at 2p C.
Culture fljuid reservoir sam® es were taken at 2, 4,087 8, |0 ant®45 vo| une
changes and after disruptio®_ supernatants were anaP{%ed fpr cohtfuctivjty
and 35% absorbance at 280 arll 260 nm while pelllets §&te quhlitalely
eval uated lfor refractile bod9 purity. The finall diaPffterell cont®htrat
frozen in 200 m aliquots. Refractile bodies relatively free from
aggr egat i onPelletsivompiising| reftacitie maledal werecsubjpctivaly aratyeed.ifod puritya Tliie srere oo bppaeht
mcros GO pehanges Sbawing | with Fngeasieg JGuras chianggsaFizsd, the tsize toh diwesanitatbd gellet dedpasév ch
Wwer e T onsubsintialy ohits lingrsasing ywiumer chenges. Sderdly.athe eounhef brown Rigraented rrogtdvialain dhes how
subst ant i suberegiant ivereaspband\desrppsectin thel paliet withadgitionalaglume chaggast ure f | ui d sanpl es
(25 nm) at HAdditional pnaysis of/he peliats corepriging refirctile materigliwgs @ﬁfmdgetmr'@aw@dwslbri@maﬁ tip
sonl cat orseFQﬂF’ fermentoy grpwih. a@“"EFGWPREI%% haigepl, qepcertation é’ﬁ’eﬁ"qvfat'@o‘f‘ﬁsc%f'@ﬂ °§ta?g)l es
wer g cgntdep EP°¥R °’g§"‘0’!7€)s§!“ sigm tBY)"‘r'W"ﬁJF@s’es*’Sﬂ'béfP'ﬁé‘! ot #is0. 3 9. 12 and 1

chah

was

dl af it ra‘t°|u Iz a0g) ofiiater \9%@%3 nicgt %fqré 'P'Q“‘%ﬁ o
shown in ﬁﬂ giergy |c6te §ayn V onti
SONI CATE g : ante

5 NEA A O 'n
g cha mlng s:nﬁasﬁer less pigm i
PERNEATE 5d d Pmn dissolved in 2% SDS, 100%? fé A % re
1.97 ms DTT at 40°C for 10 minutes. The wet wei om&te pellets as a function of drafrltratlon Vi
1.41 e 6chan es is shown in Figure 5. A decreé mass occurred during the first six diafiltration vo1un%6 m5
10 chaﬁges The dissolved pellets were run onORlanPL@to estimate IL-2 purity in the pellet. The percent
ms 10 purity of IL-2 in the pellet as &fuféliofTBf diafiltration volume changes is shown in Figure 6. An éled38 |n15
0.34 1B the purity of IL-2 in the refractile body pellet of aBou? 209 Was observed after about six diafiltration volume

50 changes. Approximately six volume changes was sufficient to lower the ionic strength enough for refractile

body isolation by a single homogenization operation.

C. Effect of Extended Sonication on Refractile Pellet Composition and Purity.
8 An aliquot of the final diafiltered cell concentrate prepared as described above was thawed and two 40
ml aliquots taken. One sample (control) was sonicated 5 x 3 minutes, 50% pulse, 80% maximum energy.
The other sample (extended sonicate) was sonicated 15 x 3 minutes, 50% pulse, 80% maximum energy.
The sonicated samples were spun at 20,000 x g for 30 minutes and the supernatants decanted. The

9



nms. = millisienens (sienens is the SystemInternationale or S.l. unit of

el ectri'cal conductance having th é% g%genm on of 1/ohm) Supernatants

were al so assayed for UV absorbanc 77 0 and 260 nmand the results are
shown in Table 2. 20 TABLE 2 W

ABSORANGrlinRo QAT ST B NG o SUP ERVATANTS, DI LUTED

0.73 1.37 4 TABLE 3 0.73
1.38 6 0. 37 - 1.37 8
0.74 s

0,74 UV ABSURBANCE OF EXTENDED SONICATE AND CONTROL SUPERNATANTS

1.40 Pell ets ¢onPHREBNATANTSI0XOILUTIONatjler i al Azere sybj ect Axel y aral yzed for
purity. Therelwere dgNgrgPParent changgs occCisying Wwth 1pgfeastrg vol ume

- changes. First, th@xegmugomeﬁ-,gsom C§ lt ed p@ia et dgcreasgg, substjantially

Wi th ’Pncreasi .g vottmre—changes—Seconth-y—the—arpuri—ot—browa—pHgnent ed
mat eri al |_|n er nat ant increased and decreased in the pel I et with
addi ti ong thr?/ F?F té"e'y qddﬁ?ﬁlthearf%ﬂ [B-HBLC.tThe cpntro| egllet wasrApbileydr ng
ref ract ff & 1HAFS %1 or: ﬁgj t’“at?ﬁ ‘t'"%’dest?é’P'l'sg 'qVP'cﬁ*rF%{' @H&:ﬁg‘f{’o
fer F t m;ﬁgteq tub ? n-re Ie ce aaee

\Pﬁe cul " @nt |Jate Ilgt | rbn ’m pelley

changes adififdndl messNthe ESHIDI pim appaféh -
sonicator for 5 x 3 mnutes at 50/0 pu se, maX| rrum energy Soni cat ed

sanplgsexmpr icent ri fuged at 20,000 x g for 30 m nut es. The appearance of

the sonicate pellets were as |arge brown pignented pellets at concentrate

and i ni iLi2cHefradilolBuBy Bbiston BSingIBRaGENRGr SirRLths | ess pigmented pellets with

addi tional volune changes. Wet pellets were weighed and then dissolved in

2% SDS, 1@8lisrmdre growrs arid(@onceftratddl & 0dsdrifgalih Examploaind To @5tLRIR @f ¥dnbdhtrR® colwWad T at
[err]s f asided @-optaneli toe@ 5% Bne theerhixiwei wpststidd evemightadt et pelloné squam @otf Hole fikkn Of

di af i | t Migropescatiddga wes empiovge for digfilistionef therocangy treatedelis’ageiast 4 aalgee ttangse lof £t
mass oc@Mr FRIA @HP-Pn Giafiltsation iwes continyed diithan| additienalom volahel ckangdsasts mMIERTA

di ssol v@H9gqu @t%“ﬂ@f"@'qdlfﬁ“ 8yppeReion RCSanisated; b ixrfamia. Vipualizafinaruntey & miciobnope

pel | et E@t" ﬁ'i“y ogips yith-somp whelgieslipe| | et as a function of

diaf Pt raH?E) ip Q‘E§d‘?”é°"§ﬁﬂ9\ﬂ‘a‘i’% Figure 6. An increase in 50 the
purity of )5 m?' the ref ractil e body pellet of about 20% was observed
after ab ﬁlpg%l(‘t/r)%ll&pp_\w changes Appr oxi mately six vol une
changes SommOrTcd SQ% 30 lmﬁdeo olrat ( st rength enough for refractile

\89dy3§' solg tsb,glquqy ﬁzﬁfg pon operatlon C. Effect of Extended
oni cat i OWhé)ﬂbége»;e?@ﬁ&db eét ro réldrg G Lt b!tlgﬁ/ 8360 X Ai rr‘?ih Iatquot

of the hbémdmpdiatitd thb eap%ﬂ.aﬁ eﬁ%sa%rbt:rﬁéu@ts Wefeltgs E &S

t hawed afufhe torVP% ADSEnd BhdiydbtPloP ablsaitssite af @86 andB80! . e B.IB Ag ed 5 X

3 m nutaenm 2ld%nArdicaton @Q&’ﬁl@ﬁdcmrﬂcﬂ%ﬁ&mﬁﬂa—m@ndw & Varid &tl ?ﬁsﬁa gse

S @atabporbantesId ieainples deScritedBabidvd Wirdss follo®d0 pul se, 80% naxi mum energy. The

soni cated sanples were spun at 20,000 x g for 30 mnutes and the

supernat ants decanted. Th EP 0377 © aﬂ%jl—strr ernatants were assayed

for UV absorbance and the&e&'?'!efﬁ_ Ao Pe 3. TABLE 3 5

UV ABSORBANCE OF EXTENDEDQ SO¥ CAPERSANDO. ROLASUPERNATANTS SUPERNATANTS

30X ¥ LUTI ON [dPr]| 0319 | 0. fE%r] | CONTROL

2. 20 3. 00 HXTENDED 02eg| [CA3G2 0.89 2.23

3.17 10 The pellets were jgu&it ht%P2||y0-44a) uafét and then run on RP-HPLC.

The control pellet was a bilayer pellet having a bottom|ayer of refractile

body material and a smaller |ess dense |ayer of cell debris on top. The

ext eflddsarsmaivc at e pellet did not have this cell debrr s | ayer. Extended

soni cation appeared to 15 conpletely "solubilize" all non-refractile cell

mat er i %ﬁ;ﬂc?hnsf RefractitecHodigs Containingdnterferontbetaad |ittle or no UV
-8

bisths erEf qhﬁh %rb Wit o 8 H'ntdrc i?lg |s n | Is nu g?{e"g ﬁﬁ:hag “ | '@SUYr Om

|:|6<

56
. coli transformed to produce IFN-8 is grown as described in commonly owned U.S. Patent No.

4737 462 The plasmid designated as clone pSY2501 containing the IFN-8eer7 mutein is on deposit with
the Agricultural Research Culture Collection (NRRL), Fermentation Laboratory, Northern Regional Research
Center, Science and Education Administration, U.S. Department of Agriculture, 1815 North University Strest,
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absor bance as shown by Table 3 indicating that it is neither protein nor
nucl ei ¢ acid. RP-HPLC anal ysis of &g &g#éfl and extended sonicate pellet
showed no difference in the IL-2 %J ?ﬁ he pellets. The additional nmass
of the control pellet is apparently due to non-proteinaceous materials. 20

Exanpl e Ipbdria) il-6h0Redd RGdrlel SccBRH nbrthLEMEEINS/S5RLNPRRAL BEH- 5368, Surfactants
Cell's were @i9ws imdtebdCa de8éHbbd Ineddmmdniy @Addl 1S OPatent R¥.2410b,Ssd ksubd Fdituahp P2, M S
of CoNCeRyEsng itOipbratedVAsreir by A6léteride I RC6rBRG! anb Aheh. HaRlosaskt tah il MbnsityIfdingak
stirred oyglonatgixt2030. Hefridtile. bodlesDuithinSbia lcalls famOiisulligéd hderfphise lcorltlast intigésBope as
cartrislgehomdn ElgecsAcdhd 00 caliuaf is Ichricartiaat apfroxirkaely Giectold by tetaastiandfileaibh. SThe
agai nst <4oncaitrawee caiomig disfilefed hgaidst DT PolmmHhalies o6 aM Trisk 4C1 DMmMAERTACpHBIOhuUed
wi t h an abelddseited @bncantrateld enirectvithig dlisrupted Oy Free\paBdoF At T59PIDsION a MN@tomrSsulip high
di af i | t eptegsumenéchanicaheall homegonizer. Reda¢tischodigs 8t this 3tags appeayi substdntishy frepof aalidper a
. m cr oscogedrisigs ghawnin Eiguridfdmeonyrast & the egareaated gelluler dekyis pontaining reffegilebediasias. 30
To 10 pi shgwp d{uﬁslge B whenypirastilp hedy-ispiptien is gtempiaddn Wadbsenfmgf arfglhempe ?{'S*SID?FM‘ DTT
(ol o deoens po ‘”“m?“"”"*"‘"‘?’b%a e TR PSS LtNG) i 6 SBS 10 i
sodiumd ( %0 vj V)
DOC The ng%w??%e %E’l?lf BRPHB  nin at room tenperature. After
centri fu%at | an, at 8000 X g for 10 mn at roomtenperature the supernatants
vere decanred— Pel lets were resuspended and di ssolved in an equal vol une of

\.4% SDS and nm The absorbance ratios
at 260nm v i 'MZB%&L é&&.oﬁﬁé rﬁéﬁhﬁ?ﬁe%r 99't‘?‘\%i'a'%grgucl eic acid concentration

under theg M&Sdsﬂb'?erﬁx@&lﬂ#z&hb@%ngt@\ﬁhﬁiﬂe HAIRRS Fritdtx-1gd@sor bances for the sanples
descriped above were as | ows: Pellets [err] [err] [err] (1)

0.290 0. 3%H cultures fhrel&o%and concentrated as described in Examples 1, Il or 1V:3GuanidinéHBILE then

0. 336 added tdthe (céncentrated calidf fluidOo 2Gidal concekirafidh df B)5M. Trit6h 2980 is Qisd4dded to a 0. 84
Exanpl e Findl Euntentration bl 236 (viv). Didelifration isithed cBaied af usigyM0abiing ghahgis@F 5 MMDTTs b @ICR

(1 FN-[ er n JmyM EDTA (pHi8.0) asithe bxohangel bufter. [Duthslaithéd debdojr samples @0 tpkamvan 0% 40& Sand bed

i n comsromd yolgwenehandeds Snd Biter distuptido .aredghd@@dterizé® by ivensprpmsaxandinaliers fog lagdregdtianof

cl one pSydtigleridebrisn Thel refractije materid! fe)¢eparated) fromuelt debris by contitloprosentifugdtiohandiike wet

Agri cul t oellel waight;of spchisamiplp isidetermied] ect i on (NRRL), Fernentation Laboratory,
Nort hern Regi onal Research Center, Science and Education Adm nistration,
U.S. Depérlpsteasing Bermeghilieatian PeifgeTritongq®0Ror t h Uni versity St r eet 10 EP 0
377 028 B1 P or | a I l. 616 4 and a 5| ned gu;cess on. nunb

and NRRL. N&® 9’ 'F‘P'Bse " 'h'
o f;m, gz;o t ?fﬁ
atl n ati

afipa |s nc I
Fatent | cwfmﬂ*ri agﬁ i 4
E lum And f f:tl n en . MICIo; o
i [err] 39f ﬁl refr eﬁ éﬂ?is Eonfinus éa?ti 'g ed
phgﬁ,gt %g ? s own 1 n Fgure 4A ture i's

concentrate apprOX| nate y five-fold by cross-flow filtration. The
concentr ajaffs cul ture is diafiltered agai nst 6-12 vol ume changes of 5 mM
Tris*HO, 1 mM EDTA (pH 8.0). The desalted concentrated culture fluid is
di_srups eql yprbdeeslr lesveMG rétactiicéleriabdontaifinga MaBIHIBGLUSPrdlsinirohi Gt nidresgaHiEMs
mechani cal i edillcultfy Faghmini Wiidh. celtseke tRemsformed RQMIdace sald prdieirG sEid RrgesOAAsing:
subst ant i al | ya) frédaeing thederlid stteagth @& keid sulia® Bévww prion td-digruptidan 46 ai level effettivadit t O
t he aggr egat ecventiig tehggregelivh raf Sellblan tebris iwitly saie refiactlel ingterkab ditep SlisauptiohDoptistatiyvn | n
Fi gure 4B whespeatied stete);| e body isolation is attenpted in the absence of a
sal t wenoval (3 disywptingshid sicraprgafisms in geifl owiture Thediumrhaving redusehiotie strangth tearredugh
containing rdemupe®i |e material is separated fromcell debris by continuous
centrifugat i & sepsratngsefractie material from §pie gellular dekis Riehiohwppedgentrituostion, Optiopally ip
1- 2% SDS (w {p Pf‘ﬁ"'@‘-’ of Q\ﬂ”%@w!’fﬁf"é’f BHIR® 41t iBgroase thp densihpps giscosihy pf said distwptpte.o pp| e

VRefractlle Bod solatio Menbr a Per neabi ity Enhance
2. A procesQ/ according to clalrr]n 1 whergn greater than %s%eby we% t of the >éalts are removeg from said

culture medium in step (a).

8. A process according to claim 1 or claim 2 wherein step (a) is accomplished by diafiltration, optionally

' wherein the exchange buffer volume Vj is between five and fifteen times the culture fluid volume V,,

§5 preferably wherein Vy is between five and eight times V., and/or said diafiltration being continued until
there is no further decrease in the wet weight of said refractile material separated in step (c).
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A. Increasing Perneabilization Using Guanidine-HCl and Triton X-100[err] 20
Cell cultures are grown and concentrated as described in r
| V. Guani dine-HCl is then added to the concentrated cul tumm"mlu ﬂll”' Im
final concentration of 0.5M TritorEPQ@360PEB] Is al so added to a™inal *
concentration of 2%(v/v) D|af|Itrat|on Is then carried out USlng 10
vol une cha es o 6@4%@ p||g|3§ g):ﬁ@é ghange

6 d a ned accessxoh ng an
buf Ppr. q’éf" A i}egi 5 g TGty lafoct G Parath naroanth 26
10 vol une § nc aé $£fé+ cb%utéég W?rrdatﬁ%}eﬁarvéﬁdd a E@IICJeﬂs?t?qB%ﬁg an
exam nat i O 50 of atB er% 1Al vébole bra'regwsuI 8d [RIbr phadd Joﬁtré%ﬁhi@fob&ke hsS
separ at esd ﬂer u??g re bFI‘h§1 ¥ulﬁfeni5 'cHrN:QM?ateQ%El"okuifnhtglﬁtﬂb&'ﬁId%}dcrbééﬂlowaﬂtram e
wei ght of tr3ed Rlirel i§ didfiefb EhakRe 6-1Bvolbmé ERAgds 1t 5 eV MR AT, i 2N EDTA (5 819).
Triton X- 1eﬂpdégte@%b$ceﬁtréleﬁ EuPe AUiEis AsRUPTRA B Ahr6d Paseddt dt IE0DChsBim a0Mantonkdamih high
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determ nedExampisiVys 40 1. . A process for recovering retractile materi al
%t aining a heterol ogoulst rote| nfrorghost ,n'iEcroor ganisns in cell culture
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said culture nediumin step (a). 3. A process according to claiml or claim
2 wher ei n 8t Bpedsihy Permneatdizatiop Usisgh&rtorlX-1ad®af i | t rati on, optionally wherein the
exchangeobuffer volume [err] is between five and fifteen times the culture
fluid vol une GercnijuresSf grown andesbrsenttatog apjdescebed if Exanplasd, IhestlVielaion X-1P8® jggdded
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Cell cultures are grown and concentrated as descri bed in ExarrpTF T—or

| V. Quanidine-HO is then added entrated cult
final concentration of 0.5M Trlépﬂtai?ggg€£rr] is al so. aﬁﬂﬁm Mﬂl "'E]”m
concentration of 2% (v/v). D afiltration is then carri ed &ut ¢ ust ng 1
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. concent Bat} Biacass acorling to,gfaim Biwherpin seidseqll emibeane prsmeablity i inereasert withsi qupding ol ume
chang®s of Sel§ctffrarm the aroupicensistingyof giysriding n HCH Tejton X<l 09 andeguanicinecre G upfus driton
culture fIXi"®®reservoir sanpl es are taken at 0, 2, 4, 6 and 8 volune
changes ag§ after d sr t i on a haragt eri zed b mcrosco |c exam nati on
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or mxture of sugars to increase the density or viscosity of said
di srupt &t &/erfeieen 291 Goningungien sin seterglpans Reptaimeritialiandam refipidieniMatageleus Wirtsmiran 99%
by wei ght °Eﬂa"'f'h%' @eﬂ'rtegt %ﬁ“@'fweﬁﬂ%dwqbeotw allen et Hergiplisngydlen Rretein transtopmierh) . 3.
A process S m 1 or claim2 wherein ste ('a) i s acconpl i shed
by di*&fi | tr ' '8'}?5\ é‘P'&t’hedtuﬁe ver,dem-fy age“ \PBPgRIndler virksam ; o
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process a¥eilf 8@ o any one of cI ains 1 to 6 further conprising the
addltlon of surfactants to the disrupted cells prior to the centrifugation

of step*( %é‘? chs &y %‘tebﬁ"hf'ftd Fup Ero KB "QE‘O‘?%‘PB‘PH Kejtueigissigheit durchs i ym
deoxychol %f I'% P” P P%ge Qoant %fe' qv* % ARSI K rifissiokeit bpig e t
P- 40% Tri foh&en BYP e ST"2079 Spndenrypia [err]80 and Brij[err]. 8. A .

pr oces aegawt A6 e or A rdzt ¢ m.%ert SpanAlhon Of
e (S R e °§§ﬁtﬁ% ;%,.é 3g i By i, o
mxture o né”&?rﬁs%h Qoh WetbifeRifigon! it fUh%

di srgptate. 9. A process according to any one o wherein said
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organi smen i n ei nem Zel i kul turmedi um wobei die Zellen zur Herstell uni des

Proteins transformert sind, um‘a . (a) Red

| onenst ar ke des Kul t ur nedi uns vor ag’%ﬁgml uB auf ei ne mllmlﬂm“«u“ IH“'
wi rksam di e Reaggregation von ZelltrUmern nit dem refraktlén fat &ril
nach dem Aulgfdited RacheitenHoP AbsprubiROEHS B Sbhtar dnﬁassidne dW BHGESo NezMBIn 26 Bn T ¢
(ali (b) Aubsigdatridsshen zérok L6 Qo 2ehtrifugBidn iMSdhkk o) IgBRMbARTaRS dusgd@lint &6 WekiGhI €n

| onenst ar ke dadakychetali Ratkin@a@yIRte Setfinehiibiimen i, NoARlet P-40, Tritdn) X460 aixgen
von ref r akt ehez0, Vaser®stand\Ba®. den Zel | t r Ummem dur ch

Hochgeschw ndi gkei tszentrifuga- tion, gegebenenfalls in Gegenwart eines

_ Zucker oder Vetfahes n&breiremities Ansprlichéutc big 7 rwabsirdieEAbveimung) indBehritDic)céii Momthgérpeliet

© Viskositat emgibt g ishZugBlyer elubg lAuskersZoder\ aimels 3emisohes avon Zvakerp rzucErhdhung\ady eldichtee hr
al s 99 Gew. ody Yiskosithy HescAutsghjubgitodidé| t ur nedi um in Schritt (a) ' 40

-entfernt werden. 3. Verfahren nach Anspruch 1 oder 2, wobei Schritt (a)
durch 19 & i Merfalep pach @inprd |d%/\nsm/é%1e il biscfty wphehdasfrefraktilo Material im wesentiichen so aussieht

Aust auschputviedt dap| Figyen 26, 'stCn wepnegRes uperdem Ghaspakortasimikesk®eansahadt. al s das
Kul turfl g:? ?i%}(el tsvol u- nen VO, wobei vorzugsweise V, das FUnf- bis
Acht f ache QYHISUORs  ynd/ oder di e Di afi ltration fortgesetzt 45 wird,
bi s dag Feught erials

abgetrisnn11(:a BRLEE Yo" % %ra§ 8?/@'1? r cont "a" '?‘e rﬁ{é ?ﬁﬁg glﬁné A fog,
\wbbei Schr i ° y b ?"m (5 133 g Iraenlf a il
Kreuzstronfil )"IE‘EI 1g|tce &3 w&rﬁﬂ&?&f Gl j 'IJ ﬁ{)turq %n'?’ﬁlL&uee?hcgc% pour .
entsal zten Kuldvdhif la r§a§|'é 6 He hs ulalresa F‘t: téla

bis zwgnzi g SbiénRNepstilon s rétape @yer f ahren nach el nem er AnsprUcI Ee 1 'g 4,
j ter unfassgng uptul debdid iMidiébr QEmMaﬁm&mlﬁdﬂ%rculwm?@mtluhg folce %HhMU?&iﬁﬁwééOf
er wahrend 48686 produirt ap miligegnerameadsaismants implis Zugabe ei ner Ver bi ndung oder

el nes Gem schesla éparatitardei maadnag esfringaht Gesaits débiivcdell@4irles par @Bntrifugation & haute vitesse,

Zel | menbr anpeiverghenhednt art pfétdnecd d'ubdSudie ol enéfander densueme Ipouk emighentdn 1D densidoai ladi e

Zel | measbr anpeviseesithduditt at nmit ei ner Verbi ndung erhoht wird, die ausgewahit

i st aus Guamilieli gpnteiiEint lesTéléroants rdtndus000 und Guani di n-HCl plus Triton X-1 000.
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Ver f ahr e nBreppde selenp rvendisplion 4| dapglequebples dy 99%esntpeids dasfsals sent élimings ditiityeiienen

von Net zmi t?%?”ﬁ“’?dafﬁéﬁapéd?)geschl ossenen Zell en vor der Zentrifugation in

Schri t"’f’ gebenenf al | s aus aus Nat r| um desoxychol at,
Nat r i um: ' "P" o Pa’ﬂ?f"t’ﬁ‘PF'téd?f‘t%ﬂ%OOO,
Twe- ensZO % F 8 i ' @‘ﬁ’ °'s cp\é‘
bl S 7 V\DbEﬂ H N U %lmmu 0!1ﬂ E t8hne
.die Zugabe @ %rg E ) &Emg RES WON " ZUTKRTR HEH rba“der
\Br’chte oder at LﬁSCh| uBpr odukt s. 00 9. Verfahren nach ei nem
gﬁ; . ;A‘g fﬂ? r4vc\f?f<;égf E{%% I% :’eé/ﬁgggﬂon 43Gns %‘Eﬁf dpb ?a%r% 1% rgat;?fesmﬁﬁsfaguﬁgﬁggﬁgeéﬁ

Ii t é i
Phasenkont r sk mziae@sum'ﬂream&ﬁﬂi ausen 2 a‘ﬁﬁIn Qlk8e &Jinp:ée onkr @Qfmm o

recupegati on de mat6riau refringent contenant une protdi ne h~ tdrol ogue &
partir de. nProdsad Eganifunéergselddiidue desl Risndiditions 1 & Gl ciirenbitt loh loBtreCIRUgrhdn@itidrcde la

| esquel | es mehdabilité deska menibrana foellufsile Soip evant qUr editUpen@ant Bétagec(a)) ré@éntliesnent paili t
procdd6 congidiieradun composé soudmérangel tdeotompasst quf Gisdle no trieC|pemékibliiét adtiub iddulade
cul ture avamemiraercelptaim.e a un ni veau efficace pour prevenir |a r6agrdgation
de ddb#is cellulaires avec ledit matdriau rdfringent aprbs rupture ;

dvent uel 6. 2Ryocédé selon datemendication Bpaipnst leaus! dhditd PEMARNItY g9 1a (reinbrage celipipirer est

desdits m ’Q@frﬁ“s’ﬁ%@“ dan somrogé Ehoiff fqng e greuredopaistast ﬂywld'ﬂﬁe HE b Tgiton X-

i oni que di rﬂoﬂuﬂé'“%ﬁq"ﬁ et Fiﬂ‘l'so"E!l'E’F‘P‘e‘Oﬁn mlieu contenant des 6l ments rorrpus
(c) la sepe\;at e materiau r~fri ent desdlts ddbris cellglalres

centri 1’u§'att|Ir ”(51" iy ‘T"é’ oQue d°8\7 ﬁ Jg a% %g‘ aL}85’1(9 freyl Pft"g‘u‘?:?gé"tﬁu
et SRS R e ) G S g
mlieu Cont r?o%ld 'gﬁ’on een“2(') vaeanRBO et Brijf. Y

s5 8. Procédé selon I'une quelconque des revendications 1 A 7, dans lequel ladite séparation de I'étape (c)
résulte en un culot monocouche sans I'addition d'un sucre ou mélange de sucre pour augmenter la
densité ou la viscosité dudit milieu contenant les éléments rompus.

13



2. Procedd selon la revendication 1, dans |equel plus de 99% en poi ds des

AV ASLARER - T 17 L AN HHILEE) ﬂllLﬂlﬂﬁlﬂd

diafiltration, 6ventuelle- nent dans |equel |e volune V, *du‘tadnp

d' 6change mrededs!Seidh 1R Guelcbritflé! 86K Bueh@éaBions & 8) ddBieqdel 16H! rhaftidiiad! R ianwb&daf e,

de_pr 6f M eRentidhippareids @bs FguréSc, 80 tol ACAbrEHd"iI Vst J}Hrhfhé E@h&roy&pe 8lcoftaste ADS
| equel | adghese. di afiltrati on est proI ong~e jusqu'a ce qu'il n'y ait plus de

di m nution du poids hum de dudit mat6riau 35 refringent separ4 dans

|" Nt ape (c). 4. Proc~d6 selon | a revendication 3, dans |equel |'tape (a)

_est r~alis6e par filtration a courant transversal pour produire un |iquide

" de culture exenpt de sel, conprenant en outre 6ventuel |l ement | e maintien
dudit liquide de culture exenpt de sel & 4 * C pendant une duree conprise

:entre 2 et 20 heures. v 40 5. Procd6 seolon |'une quel conque des
reverflications 1 a 4, conprenant en outre |'augnmentation de |a perndabilitd
de |a nmenbrane cellulaire soit avant ou soit pendant |' N ape (a),
6vent uel | ement par addition d' un conpose ou n+~l ange de conposes qui rdsulte
en une perneabilit6 accrue de | a nenbrane cellulaire. 45 6. Proc~d6 sel on
la rg ¥endication 5, dans lequel ladite perndabilit4 de |a nenbrane
cellulaire est augnment~e au noyen d' un conpos4 choi si dans | e groupe

‘ebnsi stant en guanidine - HCL, Triton X- 100R et guanidine -HCL plus Triton
X 100R. 50 7. Proc~d4 selon |I'une quel conque des revendications 1 a 6,
conprenant en outre |'addition d agents tensioactifs aux cellul es ronmpues
avantp |l a centrifugation de |'Ntape (c), eventuellenent choisis dans le
groupe consi stant en ddoxychol ate de sodium caprylate de sodium bronure
de cdtyl trindthyl ammoni um nonidet P-40, Triton X-1 ggR TweenR20,
TweenR80 et BrijR 55 a Proc~d6 selon |'une quel conque des revendi cations
1 &7, dans lequel ladite saparation de |'etape (c) rdsulte en un cul ot
nonoéduche sans |'addition d un sucre ou ndl ange de sucre pour augnenter |a
densit6 ou la viscosite dudit mlieu contenant |es 6l 6nents ronpus. 13
EP O 377 023 B1 lii iillii i1 111 *C L M S* 9. Proc~d6 selon 'une
guel conque des revendications 1 a 8, dans loquel ledit matdriau rdfringent
a pour K) | " essentiel |'apparence des Figures 2C, 3C ou 4C
lors@u'il est exami n6 au nicroscope a contrasts de phase. 5 10 15 20 25 30
35 40 45 50 55 14
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