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i nvention concerns a process for the activation of gene-technol ogically
produced, disul phide bridge-containing =lkaryotic proteins after expression
i n prokaryotes. 5 . In the case of the expression of heterologous
“ proteins in prokaryotesi in the host cell -th Se

i nactive, sparingly soluble aggregates (Zgag R{Dﬁ% g‘ gog)ecfﬁgs )

whi ¢ch, in addition, are also contam nate E%epﬁg& 8 3% o e 10 host

cellis It is assuned that the fornation o uch retractlle b Lﬁ is a
result of the hi gh protein concentratlonsaq?nqiﬂﬁﬁﬂl Mapuheiy gﬁ he case
of the expression. It is known that, in the case of the formation of |arge
anounts of enzynes in the cell, the 15 aggregation of the enzynes to
i nsol ubl e, hi gh nol ecul ar, nnstly i nactive particles t akes pl ace. Before
such proteins can be used for therag poieio t hey- must
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their -active form 20 According to known processes, a reactivation
ol such proteins present as aggregates takes place in several steps (cf.
€.g. R, Jaenicke, FEBS Federation of European Bi ochem cal Societies, Vol.
52 (1979) 187-198; R Rudol ph et al., Biochemstry 18 (1979) 25

5572-5575). In the first step, a solubilisation is achieved by addition of
strong denaturing agents, for exanple gggnidine hydrochl oride or urea, in
hi gh concentration or by addition of stfongly acidic agents, for exanple 30

gl yci ne/ phosphoric acig m.xt ures. further L.uyant t here have proved
useful reducing SH regggnFQVFQEEPHd?§HF§EP§tﬁr??é#?gﬁﬁéyraggeEDTA, for
exanpl e i n t heactAxationgodf gebei-tenbobdogacalhy producadisdisndphiide ated
by proteins of Qstd : a : P 5 I ;
purification mP%EaégrEgg%%%g%ﬂgaﬁgﬂggggﬁae P¥§?é%%§h85§%9e%§§§gg lgP i on

exchanger chrokBt B§PKBRYOtS8bsequently, it is highly diluted in order that
the concentrati on of _the denaturiggtﬁgent becones s ler. Ln the case of

the use of °guani di ne IRy &PEcRRSFi @ gxpregsing, hynaFrEPLABPYSal ues
bel ow 0.5 nol epkotelifist 6 pEdRaRiyotBsyNEA YhéhhbseecSHlgr alipse the addition .

of agents protecting the.SH gr.oups.proyes to_be_advant Q cf. e.g. R
Tnentoke. Dour REPERAPSnBETEn ERED: 1BapEEte’ JeBRraRE]Y, 84TaM e 1G ¢
I n EP- A-0114508ggpegetseses sareaddedr I'vefiractilaebodderat’'d owhipbsi fincati on
and reaCF'Vat'QHﬂEEiBB”EaQEtS&QBOQEH%aSFHBEEE'QEFBVEQUﬁEE krgm baeterial
cultures; _ for the feadtivation, the solutions of the re?ractlle bodi es
in a strohf dehastricadlagendtals assumgy thaksther Earmpeden ¢fi gusha

sekdtion of a weakemctile bodies" is a result of the high protein
concentrations in the cell arising in the case of the
expression. It is known that, in the case of the ‘
formation .of large amounts of enzymes in the cell, the

15 aggregation of the eﬁzymes’to insoluble, high molecular,
mostly inacfivesparticles takes place. Before such
proteins can be used, e.g. for therapeutic purposes,
they must consequently be purified and converted into
their active form. '

20  According to known processes, a reactivation of
such proteins present as aggregates takes place in
several steps (cf. e.g. R. Jaenidke, FEBS Federation

et of European Biochemical Societies, Vol. 52 (1979)
187-198; R. Rudolph et al., Biochemistry 18 (1979)
25 5572-5575). -

In the first step, a solubilisation is achieved

-by addition of strong denaturing agents, for example
guanidine hydrochloride or urea, in high concentration
or by addition of strongly acidic agents, for example

30 glycine/phosphoric acid mixtures. As further adjuvants,
there have proved useful reducing SH reagents (e.g.
dithioerythritol, DTE) and EDTA, for example in the
renaturing of LDH. .Insofar as the protein is contamin-
ated by proteins of the host cells, as next step there

35 follows a purification with per se known and usual




enat uri ng “agent whi-ch is then subjected to oxidising conditions for the
formation of disul phide bridges; b) the protein is sul phonated, then
transfaerred’into a solution in a weak denaturing agent and the S-sul phonate
20 groups are converted into -S-S- group by treatiment with a sul phhydryl
reagent in its reduced and oxidised form e.g. with GSH GSSG or c) the
solution in a weak denaturing agent is treated directly with the sul ph-
hydryl reagent e.g. wWith GSH GSSG.. A typical exanple 25 in which the
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531-533)._ Therefore,_the factor of the stinulatability with BrCN cl eavage
progducts 1% vari ousl jn giReh-0h14 306 4 inxgcasses 1are deRckiked fovathe of up

t'935. A t-PA-{iskEatiOn; %uﬁﬂﬁié@&ﬁh PR Ued 2 d 15174 S50 1 06 FBsbomhd genetlcal ly
mani pul at ed prokar# ogoés express1on products from bacterial.
cultures; for the reactivation, the solutions of the
"refractile bodies™ in a strong denaturing agent are
15 a) transferred directly into a solution of a weaker
denaturing agent which is then subjected to oxidising
conditions for the reformation of disﬁlphide bridges;
b) the proteln is sulphonated, then transferred into a
solution in a weak -denaturing agent and the S- -sulphonate
20 groups are converted into -S-S- group by treatment with
a sulphhydryi reagent in its reduced and oxidised form,
e.g. with GSH/GSSG; or c¢) the solution in a weak
W, denaturing agent is treated directly with the sulph-
hydryl reagent, e.g. with GSH/GSSG. A typical example
25 in which the above-discussed problems arises is t-PA.

The main component of the protein matrix of
coagulated blood is polymeric fibrin. This protein
matrix is dissolved by plasmin which is formed from
plasminbgen via activation by the so-called plasminogen

30 activators, e.g. by t-PA (tissue-type plasminogen
activator). The enzymatic activity of natural t-PA or
‘of t-PA obtained gene-technologically from eukaryotes
(catalytic activation of plasminogen to plasmin) is
very low in the absence of fibrin or fibrin cleavage

35 products (FCP) but can be substantially increased in




LStroduction of . the c¢-DNA); however, such a product does not have the
stinulatability of the activity of a 15 t- PA fromeukaryotes. It is
concei vabl e that the reason for this is that the redox conditions in the
prokaryote cell differ in such a way from eukaryote cells fromwhich the
gene originates that, ab initio, a non-active product is fornmed which, for
exanpl e, 20 could be due to the fact that nunerous SS bridges which the
natural active nmolecule contains are ItHked in a fal se way or are not even
formed. However, for the therapeutic us f t-PA _there is neces X not
only the enzynibecPaesepeeyohsthess 5E%mufﬁt%ﬁﬂlf?8nm°§8 thapsg or
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formed in genetlcally manlpulated prokaryotes (after -
‘introduction of the c-DNA); however, such a product
does not. have the stimulatability of the activity of a
15 t-PA from eukaryotes. It is conceivable that the
reason for this is that the redox conditions in the
prokaryote cell differ in such a way from eukaryote
cells from which the gene originates that, ab initio;
a non-active product is formed which, for example,
20 could be due to'the fact that_ﬁumerous SS bridges_
which the natural active molecule contains are linked
in a false way or are not even formed. However, for
S the therapeutic use of t-PA, there is necessary not
only the enzymatic activity as such but, in addition,

25 also its stimulatability. Regarding the fact that the
prokarybte cells presumably do not provide the correct
conditions in order to form the activity of eukaryotic
proteins in the correct way, reference is made to other
substances in the EMBO Journal 4, No. 3 (1985) 775-780.

30 According to EP-A-0093639, for the reactivation
of t-PA, the cell pellets obtained from E. coli are
suspended in 6 mole/l guanidine hydrochloride, treated
with ultrasonics, incubated and subsequently dialysed
for four hours against a solution of tris-HCl (pH =

35 8.0), sodium chloride, EDTA and Tween 80. After




19 tri psi‘/nogen A by conversion of the denatured protein in a renaturing
bdif fer which contains GSH, GSSG and non- denaturing concentrations of
guani di ne-HC or urea. For the reactivation of denatured proteins, no
deneral ly usable process is known fromthe state of 15 the art; this
applies quite especially for t-PA because the native protein possesses a
very conplex structure; it contains a_feree thiol group and 17 SS 20 bri dges
whi ch theoretically can be linked in 272 x 10 different ways, whereby only
one structure r d R Q. h s known
QISP s.i.tfzcis tctﬁat&*ﬁu 3y, %h%tr%gﬁt _tBE i&%s&&ﬁ%%%ﬁ

fromthe state of the art for the reactivatjion of mtte lead to a
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pr esent inventﬁ%hﬁﬁ#%gﬁgﬁﬁf%cng%éiﬁgdi%@egf?gnwkégéggpdcgggo gﬁ t he
activation of daemassamol 8§ d3Dly 2600d@ed1983er ol og- ous, di sul phide
bri dge-contai ning eukaryotic proteins after expression in prokaryotes by
cel | digestion, 35 O&fiigdi endafrddberged JdeBdrdri fGelind Zﬁéddéﬁﬁé)
condi tions -5 38 50t idédlcrabel el renatuging oFneeldueed chyhbe presence
of GSGE G'Sﬁi i ch i,s char %gtberl sed in.that, |gl tBe steg 3f th% acti,vation,
one wor ks a PRRAINeEesr Agbyocoaversden obnthf: AsrAERTEE 9roteinaén
ol /1, 5 a GSTFeramneimlg bufderotvhichl coataimsolGSH,at8S6 hhdanon-

. denaturing concentrations of guanidine-HCl or urea.

For the reaétivation of denatured proteins, no
generally usable process is known from the state of
15 the art; this applies quite especially for t-PA
because the native protein possesses a very complex
structure; it contains a free thiol group and 17 SS
bridges which theoretically can be linked in 2.2 x 1020
‘different ways, whereby only one structure corresponds
20 to the native state. The processes known from the
state of the art for the reactivation of t-PA admittedly
lead to a proteolytically active t-PA but which shows
S no measurable stimulatability; an activation process
which leads to stimulatable t-PA is not known.

25 Therefore, it is the task of the present invention
to make available a process for the complete activation
of gene-technologically produced, heterologous,
disulphide bridge-containing eukaryotic proteins after
expression iﬁ prokaryotes; this task is solved with

30 the subject of the present invention.

The subject of the invention is a process for the
activation of gene-technologically produced, heterolog-
ous, disulphide bridge-containing eukaryotic proteins
after expression in prokaryotes by cell digestion,

35 solubilisation under denaturing and reducing conditions




non- damatur4ng concentratlon of t he denaturlng agent and that in the

rdactivation step, as denaturing step, there is used arginine and/or at
I~east one coirpound of the general fornula [err] ([err]) as 10 denat uri ng
agent ,’ whereby R and Rerr] signify Hor alkyl with 1 to 4 C-atons and
Rlerr] signifies Hor NHR err] -or alkyl with 1 to 3 Catons, with the
‘proviso that Rand Rerr] are not sinultaneously H Preferred enbodi nents
of this process are the 15 subj ect ef6-the subsidiary clains.. As
denaturing agent, there are used arginine or urea derivatives according to
formula (1). emdt Retiva¢cioh under wixidisdagotonddsdodendnutheg agents can

be used. ~ This qc%ts'emfe' 02 ESRPCSBN! SRACADLE BhaRattbii8Eaoth thakhe 20

presence of a forei I tabl e any
foreign prote|ﬁnzﬁbel@ﬁgPa@flﬁhﬁsaﬁﬁﬂvﬁﬁépéol9Pﬁc&DF¥Saéﬁl@ePHbUﬁﬂﬁé serum

al bumi n (BSA) o B @fcnall u GSﬁdcothﬁnth:'&t@.Bna%EU@t 10%0l 200mRoyiyl . The
addi ti on of BSA bri ngs about a O &rease of 2 d and
b

ie
stabi | i sat % ﬁP@F@Pﬁr€§FBBaB¢y piE8t &c a/agép s¥1§hrﬁace
denaturing and/mfn-mre@taemtrythgc coheahdeationToE aheedepavaedngcapdnti ons can

correspond to t wn and s al nd .0Ns on 30

steps ?ronttheﬁﬁalgﬁﬁﬂ% SUESFF I IlPﬁ"esg%lplvatld%%%}t}%gégtlon)

preferably aﬁow¢m$,t¢h@&etas4&sbduﬁsgaMImsonmﬁdwpeﬁatdeest ohe half life

tinme of the aCtlgé%b_% i€ Shel ehgaagragaﬁ%g a0k Qco- ﬁﬁgb/hgrgguced (GSH)
our

and oxi di sed (§§ ut'at hi on at about t0215 h at _2Q[err] C
I n the caéé)ofd@ﬂaﬁﬂyén& ﬁ@@ﬁébl@he@$@Yh§uﬁ§ﬁ R, signidget pEoRl¥ddi on

- canditions, as.adlhe tohe el andOR,) Ts&i.g%.f@u@r H-GR dER]eazealkyne
_activation steplé% 1 to 3 C-atoms, w1th the proviso that R and R1 are
not simultaneously H. '

Preferred embodiments of this process are the
15 subject of the subsidiary claims.

'As denaturing agent, there are used arginine or
% ' urea derivatives accdrding to formula (I). Furthermore,
mixtures of'thése denaturing agents can be used. This
activation step is preferably also carried out in the .
20 presence of a foreign protein; as such, there is, as
a rule, suitable any foreign protein, so long as it is
not proteolytically active; bovine serum albumin (BSA)

is preferably used, e.g. in an amount of 1 to 3 mg/ml.
The addition of BSA brings about a slight increase of

25 .the yield and stabilisation of the protein (probably
by protection against surface denaturing and/or

proteolytic breakdown).

The other process conditions can correspond to
the known and usual conditions for the reactivation
- 30 steps from the prior art.  The period of the activation
(incubation) preferably amounts to 20 to 48 hours at
- room temperature. The half life time of the activation
lies, in the presence of 0.5 mmol/l reduced (GSH) and
- oxidised (GSSG) glutathione, at about 10 to 15 hours
at 20°C. 1In the case of a longer incubation (48 hours)




preferably carried out in the presence of EDTA, whereby the nost expedient
cdncentration amounts to 5 about 1 nmol/| EDTA. The process steps
preceding and follow ng the activation step (reoxidation/activation), such
as cell digestion, solubilisation (solubilisation/reduction) and possibly
one or nore of the purification operations 10 precedi ng and/ or follow ng
the activation step, can be carried out according to known and usual

nmet hods for such processes known from tfe prior art, e.g. from EP-A- 0114506
and EP- A-0093619; however, for a result which is optlnal with regard to
yield and act|VaﬂﬁﬁnregsldatuonanobélexpaéheaS worvder gheustimdilaktdual or

al | process stsB§1Eeylag bﬁﬁ§L§C?0d88§e9%e§DreTBE EEEEQEEﬁondgﬁgﬁ'Eﬁd

process enbodi nents. parti cul ar, I's al'so possi carr t he
step of act|vaPFSﬁeaébéVdPﬁérFBdtﬁEtlﬁVeﬁbPoﬁrPﬁeﬂﬁé ﬁfxEDTé:obtalned 20
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yi el d. ex n_is r out in prokaryotes, preferably in P
puti da andgesp ?|§ E?T Bb& *However, the process according to the
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herefor, e.g. bgtawansoofsteprésenkddathibgliaptévatiend,spechi aa cell
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way, preferabl rlfu arativel val.ues and
conparati vel y EﬁﬁélﬁgnPPFfﬁ £Ri PPﬁe§° known and ustla etg°gs or -

such processes known from the prior art, e.g. from
EP-A-0114506 and EP-A-0093619; however, for a result
which is optimal with regafd to yield and ectivation,
15 it can be expedient to carry out individual or all
process steps ﬁaving regard to one or more of the here-
described process embodiments. In particular, it is
also possible to carry out the step of activation
according to the invention in the mixture obtained
20 after digestion without previous denaturing and/or
reduction but with lower yield. The expression is
carried out in prokaryotes, preferably in P. putida
b and especially in E. coli. However, the process
according to the invention is just as suitable when
25 one expresses in other prokaryotes (e.g. Bacilli).

The cell digestion can be carried out by methods
usual herefor, e.g. by means of ultrasonics, high
pressure dispersion or lysozyme; it is preferably
carried out in a buffer solution suitable for the

30 adjustment of a neutral to weakly acidic pH value as
suspension medium, such as e.g. in 0.1 mol/1l tris HC1.
After the cell digestion, the insoluble components
("refractile bodies") are separated off in any desired
way, preferably by eentrifuging off at comparatively

35 high g values and comparatively long centrifuging times




:§- or'by filtration. After the washing with agents which do not disturb
tiPA but possibly dissolve foreign proteins, e.g. water, phosphate buffer
solution, possibly with the addition of mld detergents, such as 5 Triton,
tthe precipitate (pellet) is subjected to the solubilisation
(solubilisation/reduction). The ' solubilisation preferably takes place in
the al kaline pH range, especially at pH.= 8.6 0.4 and in the presence of a
reduci ng agent of the nercaptan group afd 10 of a denaturing agent. As
denaturing agent, for.,the solubiligsation there ¢an be used the depajuring
agents known aP¥l h%ué}iFFﬁﬁ+?ﬂe ségF%rththaﬁ?%?géWhEhf?%ﬁNE?LW¥bﬁ 4506,
and especi al | ydguast dd DetGytr eePAobutepossibip. dissolve fepatgntrati on of

guani di ne hydrogh] oride exped; y a that of urea

to about 8 nDI?ﬁ?kﬁﬁﬂ%buﬁdg'o?g?%%’ggﬁggﬁﬁgt%gPﬁg %%Ig%g§£é+%b be used. As

reduci ng agentpéssibliewithctheoaddbtpent bérwitdndérexgents, gsuckdased
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(t ncubation) of_1 to several ho s. For the
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can be expedi eptesenégdoEDdAreBasiflgsagbnitsofubhéi séngaptenugtoap, ahie

solubilisiﬁg St a purification 30 effect since a large part of

p_also has.a '
mat eri al ore?gnap?%?gpﬁg}nﬁo?gg?gés-reacting I mmunol ogically with t-PA
ge€s into solution. t upj Li.sat i i [.Qn
step, per se known a@% géﬁ%PsﬁsgéfPgé#?6nkg?egggcgﬁigéfﬁﬁggtgﬁér%ﬁ%ggd;- as
purification neahoble, usedr theodenptusing agents known and usual from

the state of the art, e.g. from EP-A-0114506, and
especially guanidine hydrochloride or urea. The

15 - concentration of'guanidine hydroéhloride expediently
amounts to about 6 mol/l, that of urea to about 8 mol/1l.
Compounds of the general formula I can also be used.

\J
. As reducing agent from the mercapto group, there
can be uséd e.g. reduced glutathione (GSH) or 2-
20 mercaptoethanol, e.g. in a concentration of about 50
- to 400 mmol/l and/or especially DTE (dithioerythritol)
o or DTT (dithiothreitol), e.g. in a concentration of

about 80 to 400 mmol/1l. The solubilisation expediently
takes place ‘at room temperature over a period

25 (incubation) of 1 to several hours, preferably of two
hours. For the ?revention of the oxidation of the
reducing agent by atmospheric oxygen, it can be
expedient to add EDTA. Besides the solubilising/
reduction, the solubilising step also has a purification

30 effect since a large part of material (foreign proteins)
not cross-reacting immunologically with t-PA goes into
solution.

After the solubilisation and before the activation
step, per se known and usual purification steps can be
35 introduced; as purification methods, there come into




-9- question, e.g. steric exclusion chromatography (SEC) (in the presence
of guani di ne hydrochl oride or urea) or ion exchangers (in the presence of
urea or its-derivatives); a non-specific reoxidation can be 5 prevent ed
by addi'ti on of a reducing agent (e.g. 2- mercaptoethanol) or by pH val ue
4.5 (cf. e.g. R Rudol ph, Biechem Soc. Transactions, 13 (1985) 308-311).
[f DTE were used in the preceding solubilisation step, this nmust be
separatedoff in a 10 purification ste€p- The purification can take place
e.g. by SEC over Sephadex G 100 in the presence of guanidi ne hydrochl oride
and of a reduciurstiyem; e egg. SLET BSHexatuaion diramatography t (3BCtep, a

| arge arunt 0614 0&1% OB OEOhE nofagumléf@@rw&poaﬁan&é &Y dbea)

separating off denat uri ng/reduci ng agent desal i natj on over
Sephadex G 25 9% tomiexehangers binothe M?*e%“c%tq‘f: Uk d.on +efnati vel y,

the separati nga@fivaéwag)elenatﬂénngﬁé@ﬂﬂm nﬂe@gﬁlﬁti@ml%e by dialysis
agai nst the sane sol ut tion ftep can

fli
fol | ow t he? r e REGVRRY %QQYeﬁg‘?%EHﬂn °Eu?|’f?‘ilé‘f+%p¥%l g?ééé as a rule,
by nmeans of diméysaptesthinol dforn bybpEquehdei 505 a(cf)n efgthe activated

Sennar oob. rod®) RidoTEh, bldchOROMBLO0 PPLMs al LoD o £YE5) LY ST 2D

Sephar ose. Acco? the Tnvention o activate t-PA
fron1prokaryot&@Sthbl)theIé DEEaEhrev%ﬂe@olnoﬁh?'Eﬁﬁ%ﬁﬁi@&tlon of the

nor mal  bi ol Og'géiu@fiigé{:ioﬁuéﬁeg” eﬂﬂgtw@t @eséé;'i%!é’éé’@'éffymnat he 30

above-defined sense 1s also ac h_far exceeds t rrul atability
of ~t he natfve pupifieatiengptaPer Thﬁnp?ﬁéfb?aﬁﬁp%ﬂﬂﬁ%a %%%eed fact or
50+ . e.g. by SEC over Sephadex G 100 in the presence of

guanidine hydrochlorlde and of a reduc1ng agent, e.g.
 of GSH, at a pH of 1 to 4 (in this step, a large amount
of foieign protein can be separated off); or by
15 separating off of the denaturing/reducing agent by

desalination over Sephadex G 25 in 0.01 mol/1 HCl or
0.1 mol/1 acetic acid. Alternatively, the separating

N | . off of the denaturing/reducing agent is possible by

| " dialysis against the same solutions.

20 A further'purification step can follow the
reactivation step; such a purification takes place,
as a rule, by means of dialysis or also of a subsequent

Sk isolation of the activated t-PA, for example by
. affinity chromatography, for example over Lys-
25 Sepharqse. |
According to the invention, it is possible so to
acﬁivate t-PA from prokaryotes that there is achieved
not only an activation of the normal biological
activity but, in addition, a stimulatability in the

30 above-defined sense is also achieved which far exceeds
the stimulatability of the native t-PA and is greater
than factor 10 and can even exceed factor 50.

A further eukaryotic protein which, according to
the invention, can be activated after expression in
35 - prokaryotes is f-interferon.




furtHer éukaryotic protein which, according to the invention, can be
activated after expression in 35 prokaryotes is [err]-interferon. - 10-
The followi ng Exanples explain the invention in nore detail w thout
Iimting it thereto. If not stated otherw se, statenents of percentage
refer to.percent by weight and statenents of tenperatures to degrees 5
Cel sius. Exanple 1 a) Preparation of the "refractile bodies.” 100 g E. col
moi st cell mass, taken up in 1.5 1 of 61®-nmol/Il tris-HJ (pH 6.5) and 20
mrol /1 of EDTA 10 were honogenised (Utra-Turrax, 10 sec.) and 0.25 ng/m
| ysozyne added t her efbe ApddpwipgnExampheabakprdaiat theoinvenpépat dre, it

was agai n honbggeesgdtand geehedte! QidlieinpCitc ThRegELb. di UEShbENs¥@ted
achi eved by hlgh pressute di spersion (500 kg/cn2). S bseguently, it 15

was af ter-rinsBHRGEVASSa0SHAtERERtE RSl PRTEFRERBR TeHRIE 6E8) PERACDS ol / |
EDTA. After cebyrwekiighigafhd Btateabn?g008 gempéeathtds tbedpgkéek was taken
up in 1.3 of 01%1 I /1 tris/HO (pH 6.5), 20 mmol /| EDTA and 2.5% Triton
X100 and onnggnlse S After renewed 20 centrifuging (30 mn. at 27000 g,
4(err] C), the g§g§§ge s taken up in 1.3 1 of 0.1 nol/Il tris/HA (pH 6.5),
20 mmol /| EDTA an . 5% Triton X-100 and honngenised. Alternatingly

centrifuging (80 Rrapazatippoofgthe| exefrpcthdenbaddeni’'sati on of the
pellets in 1 1 of O.

further carried out iﬂgg%/ rﬁgg;i%héiéggggigz%gﬁgzogggﬁéouggg¥ghfFP A vas
bodi es" preparefi 0n3 med/juartist-Hed bpHt Be5BDea®@ASE, mndeALi 6ECEDEAI on of
tESgI'PA QBndSwQ¥e"M%a5§EHiggatQbﬁg}a§9grrax; 10 sec.) and 0.25 mg/ml
' lysozyme added thereto. After 30 min. incubation at

room temperature, it was again homogenised and cooled

to 3°C. The cell digestion was achieved by high

pressure dispersion (500 kg/cmz). Subsequently, it
15 was after-rinsed with 300 ml of 0.1 mol/1 tris/HCl

(pH 6.5) and 20 mmol/1l EDTA. After centrifuging

(2 hrs. at 27000 g, 4°C), the pellet was taken up in

S/ 1.3 1 of 0.1 mol/1 tris/HCl1 (pH 6.5), 20 mmol/1 EDTA
and 2.5% Triton X-100 and homogenised. After renewed
20 centrifuging (30 min. at 27000 g, 4°C), the pellet was
‘taken up in 1.3'1 of 0.1 mol/l tris/HC1 (pH 6.5),
20 mmol/1 EDTA and 0.5% Triton X-100 and homogenised.

Alternatingly centrifuging (30 min. at 27000 g, 4°C)
and homogenisation of the pellets in 1 1 of 0.1 mol/l

25 tris/HCl1 (pH 6.5) and 20 mmol/l EDTA was further
carried out three times.

The t-PA content of the "refractile bodies"
preparations was quantified by the SDS-PAGE, identific-
ation of the t-PA bands by "Western blotting" and

30 densitomeric analysis. In the case of the SDS-PAGE
and "Western blotting", the "refractile bodies" show
a strong t-PA band with a molecular weight of about
60 kDa. The t-PA proportion of the total protein
content of the "refractile bodies" amounts to about
21%.



3% densitonertc analysis. In the .case of the SDS-PAGE and "Western
blJotting", the "refractile bodies" show a strong t-PA band with a nol ecul ar
wei ght . of about 60 kDa. The t-PA proportion of the total protein content of
the "refractil e bodies" amobunts to about 21% b) Sol ubilising/reduction
of the "refractile bodies" "Refractile bodies" were incubated at a protein
concentration of 1 to 5 ng/m in 0.1 nmalyl- of tris/HO (pH 8.6), 6 nol/1
guani di ne hydrochloride, 0.15 to 5 0.4 nol/1 DTE and 1 mmol /1 EDTA for 2 to
3 hrs. at roomhkerfeheiiiiis ing/areshidteon iofs aheb|'refitamtiidle (larliestal | -
fragnents etc.) was centrifuged off (e.g. 30 mn. at 35000 to 50000 g,
4lerr]C). The pH of t'Refantidke dadiee’ alﬁjmst:md:uhatﬂedccam a He@bttedrpH 3.
Denaturing and déheed @Cidl) HN!ts Whip AAPARIRY Sy AV df Al ycyoal nst
dati ac EOXI a

0.01 nol /I HC1 at 4err C c). Reoxi tivation tTon/’activation
took place by ngth 6 .myl 4 guardglime hyidsechi agidenolQ415 rios/ HO  (pH

10.5), 15 51- ruml/niomTA)TEl 48 Nl of2RA./ 10 EpTIDIFdr 12 HDINIHYG, Mol /1 GSH,
0.2 mol /I GSSG After 17 to 24 Elglurs tlvatlona about 30[3§e(]§& t here
was deter ni ned T FATRATZF MR ¢ bs](?n’% Ga¥ ity
of native gl yco&]l]atﬁax:hgmd?ks‘ rmﬁﬁharsyw'ﬂ:rlm ed off (\é gd 303fnﬁrrf ed to
t he total pr ot "1 efd; ct|I X

stinul atabili t%plwq{?l Cegotﬁdrlg r(rie t'o t‘:[ﬁlee %P salpefrr{aﬂ:
"refractil e bodas"adjatiad wWith Tonc d)HCRecm [0 1 |30n/ élemalam:mg vartdhout
separationef thendenal Waditd siHE e geitied BEF 35 idia 130 S MBI

i ncybated at room
A 0.01 mol/1 HC1 at 4°C.

¢) Reoxidation/activation
Reoxidation/activation ﬁook place by means of a
_ 1:50 to 1:200 dilution in 0.1 mol/l tris/HC1l (pH 10.5),
15 1 mmol/1 EDTA; 1 mg/ml BSA, 0.5 mol/1l L-arginine,
2 mmol/1 GSH, 0.2 mmol/1 GSSG. After 17 to 24 hours
activation at about 30°C, there was determined the

activity and the yield in comparison with the. act1v1ty
of native glycos11ated t-PA from eukaryonts.
20 Yield referred to the total proteln content of
the "refractile bodies": 2.5 +/- 0.5%
oo stimulatability: 10 * 5.
w

Yield referred to the t-PA portion of the
"refractile bodies": about 12%.

25 _d) Reoxidation/activation without separation of the
denaturing/reducing agent '

"Refractile bodies" were incubated at room
temperature at a protein concentration of 1.25 mg/ml
~ in 0.1 mol/1 tris/HCl (pH 8.6), 6 mol/l guanidine
30 hydrochloride, 0.2 mol/1l DTE and 1 mmol/l EDTA for
2 hours at room temperature. Thereafter, reox1datlon
was 1mmed1ate1y initiated by a 1:100 dilution in
0.1 mol/1 tris/HCl (pH 10.5), 1 mmol/l1l EDTA, 1 mg/ml
BSA, 0.3 mol/l L-arginine and the amounts of GSSG




enperature at «a protein concentration of 1.25 ng/m in 0.1 nol/| tris/HC
(pH 8.6), 6 nol/l guanidine 30 hydrochloride, 0.2 nol/l DTE and 1 nmol /I
EDTA for 2 hours at roon1tenperature Thereafter, reoxidation was
i'mediately initiated by a 1:100 dilution in 0.1 nol/l tris/HO (pH 10.5),
1. mol /1 EDTA, 1 ng/m BSA, 0.3 mol /1 L-arginine and the anounts of GSSG
-12- given in the Table. In addition, '3 the activation batch was present a
resi dual concentration of 0.06 nol/| gd & di ne hydr ochl ori de and 2 nmol /|
DTE. Dependency .of the l,on y el d n _the.GS con entratlon in
the case of acél 3ﬁ¥h§%¥1§épa gﬁggﬁoPHe18e§§%uF°ﬁ&ﬁﬁ d8% ng agent
GSSG @w@a& was presen$tanmbaudbaﬂ|CpnCenmrht)on of 0.06( #pl/1
(factor 0.2 guan;?¥ﬂ5 Hy%rochlorlde Q?d 2 mmol/1 DT®.13

4.0 5 1.28

5.4 7 Degeﬁhé%%y of the activatiof 91e1d upon the @s%e

5.2 15 1.77 10.0 0
20 5 congentpafignodnathey easepaf P@ﬁéw@é&%wﬁéw& al protein

content of the "isipaaGition RENILdS" deddturtn gvgbaualﬁg BBentrefractile .
bodi es”) preparation (about 5 ng) was incubated for to 3 hours at room

ténper- ature in 1 nessc 0.1 nol /| ytield'HO (pH =s&ithlakabdliltyguani di ne
hydr ochl ori de and Q, 2 mol /1 2 DTE. I nsol ubl terial (cell wal
fragments etc.) me&gm 1/1% %) - (£alto?

L

.-02 . 01‘.:- "-

0
N4 10 1 , 0.13 4.0
| 5 T 1.49 7.4
6 ©1.28 - 5.4
7 1.04 5.8
9 0.98 5.2
15 10 L 1,77 10.0
15 0 -

Y - . 20 | 0 -
| ' = yield of active t-PA, referred to the-total'protein
content of the "refractile bodies'.

20 Example 2
o An RB ("refractile bodies") preparation (about
et 5 mg) was incubated for 2 to 3 hours at room temper-
ature in 1 ml of 0.1 mol/l tris/HCl (pH = 8.6),
6 mol/l guanidine hydrochloride ‘and O. 15 - 0.2 mol/1
25 DTE. 1Insoluble material (cell wall fragments etc.) were
thereafter separated off by centrifuging (20 minutes
at 17000 g). Denaturing and reducing agents were
removed by gel filtration over Sephadex G 25 (superfine)
in 0.01 mol/l HCl. The sample was thereby diluted by
30 about the factor 5 to 10. The reduced material was
stored at -20°C in 0.01 mol/1l HC1.

Example 3 _
In the following Tables is summarised the

influence of various parameters according to the




thereafter separated off by centrifuging (20 m nutes at 17000 g).
Denaturing and reducing agents were renoved by gel filtration over Sephadex
G 25 (superfine) in 0.01 nol/l HCl. The sanple was thereby diluted by 30
about the factor 5 to 10. The reduced material was stored at -20[err]Cin
Q.01 nol/I HC1. Exanple 3 In the followng Tables is summarised the

I nfl uence of various paraneters according to the -13- invention on the
activation and stinulatability of t-fM3-For these reoxidation experinents,
the reduced protein solubilised according to Exanple 2 was not further
prepurified. 5inventionTor thelwetivatien mud nsOimilapablliy )ofas

activated by tLBALONRGE didfe oedi Bl i s "Eo0uL HRLAGD, DLAS Sreauddie

activation was determ ned at.room tenper at ur ter 22°to 48 hours
i ncubati on. ThRr@Eeinisglepiliged eaﬁ&%@ereg Pkt Ex3mple of 3% BPT st andard 10

reoxi dation" (fu2fRé® prep@rdff@d/! tris/HA (pH = 10.5) + 1 nmol/| EDTA +
0.5 nmol /1 L-arginine + 1 ng/m BSA + 0.5 nmmol /1 GSH (reduced gl utat hi one)

15I | +t odsf mol /1 GBS feduted hprowe Th s(iphd 0) . ma’hgl SH(EIT)JH%QbI lity is
calculated from/[err euwen ochem ¢
Bi ophysi ca Act%ggﬁga%ﬁécgg %%ﬁp :P$sz§c??vft§o?|HHSE$%%§ﬁan&Pn and

the stinul at abbbwffer{{ achme)acvﬂasvaietm ware detexnined ngt todm H.  Ver hei j en,

Thromb. Haenosi gipedfbdle 28662602 (%R nodhe 10bbRMEDSN ! esids vere

obt ai ned: _ ,
activity of the reoxidised protein refers td a "standard

P 10 reoxidation" (= 100%) in:

0.1 mol/l tris/HC1l (pH = 10.5) + 1 mmol/1 EDTA .
+ 0.5 mol/l.L-arginine
+ 1 mg/ml BSA
+ 0.5 mmol/1 GSH (reduced glutathione)
15 + 0.5 mmol/1 GSSG {glutathione disulphide).

The stimulatability is calculated from

AE / AE

+ CNBr FCP ~-CNBr FCP

(cf. W. Nieuwénhuiien et al., Biochemica et Biophysica.
Acta 755 (1983) 531-533). The activity (in percent)
20 and the stimulatability (factor) was determined accord-
' ing to J.H. Verheijen, Thromb. Haemostas. 48(3), .
266-269, (1982).

The following results were obtained:

1. Dependency of the activation yield upon the addition
25 of L-arginine or guanidine hydrochloride.

Reoxidation in 0.1 mol/l tris/HC1 (pH 10.5)
+ 1 mmol/1 EDTA

+ 1 mg/ml BSA

+ 0.5 mmol/1 GSH

+ 0.5 mmol/1l GSSG

30




1: Dependéncy of the activation yield upon the addition 25 of
LJargi ni ne or guani di ne hydrochloride. Reoxidation in 0.1 nol/I tris/HC

(pH 10.5) + 1 mmol /| EDTA + 1 ng/ml BSA + 0.5 nmol /| GSH 30 + 0.5
mol /1° GSSG -14- a) L-arginine L-arginine activity
Stimulatability (nmol/1) (% (factor) O
4 2.5 5 0. 25 98 7.5 0.5
100 21.9 0.75 2L14- 16.3 1.0 23

3.5" In the case of this experinent, it is to be 10 borne in mnd that
t-PA is inhibitagdlburgiaigeni ne. The decrease of the activity yield at
hi gher L- arginine concentrations is, therefore, to be corrected with
regard to the inhibit+6+ THeh '

Gdn/ Hl acliarginimel /1) activity  @gimglatability
11 0.25 . 53 20 0.75
58 1.0 . (%g’lglgmppndpm‘y rs )'r he act] \/nt(ifr?rc\:t\(/)ire)_]_d_upon

addi tion of urea and ureagderivatives. Regxidation in Q. % mol /1 tris (pH
10.5), 1 mmol /| EDTA, | n%/gg BSA, 5 nnnb%l GSH, 0.2 ngngll GSSG

5
0.5 100 21.9
0.75 _ 27 16.3
1.0 23 3.5
' ' In the case of this experiment, it is to be
10 - borne in mind that t-PA is inhibited by L-arginine.
The decrease of the activity yield at higher L-
~arginine concentrations:is,_therefore, to be.corrected
with regard to the inhibition.
o b) Guanidine hydrochloride (Gdn/HC1)
(N : .
15 - - Gdn/Hcel . activity
| (mol/1) | (%)
0 11
0.25 22
~ | 0.5 | -~ 53
20 o 0.75 58
1.0 12

2. Dependency of the activation yield upon addition

of urea and urea derivatives.

Reoxidation in 0.1 mol/l tris (pH 10.5), 1 mmol{l
EDTA, 1 mg/ml BSA, 5 mmol/1 GSH, 0.2 mmol/1l GSSG




4}5- d) Uréa urea - activity (nmol/1) (9% O
1

5 . 0.5 : 20 1 59 1.5
126 2. . 162 2.5 0141 10 3
72 4 12 5 . -0 b) Methylurea
et hyl ur ea activity 15 (ol /1)

(%9 0.5 22 1 ' 174 1.5
313 2 375 20 -15- 2.5 332 3
215 4 . 12 5 0 c) Ethylurea 25
et hyl ur ea a) Urea activity (nol/l) (%9 0.5
IO gkt wosibily
' : (mol/1) (%)
0 1
5 0.5 20
1 59
1.5 126
2 162
2.5 141 t
Ry 10 3 72
~ - 4 12
5 0
b) Methylurea .
_ _ _methylurea activity
15 ' (mol/1) - (%)
. ' _ 0.5 | 22
1 174
1.5 313
2 | 375
20 2.5 332
. 3 215
~ 4 12
5 0
c).Ethylurea'
25 . ethylurea- activity
(mol/1) (%)
0.5 46
1 . 212
1.5 : 323
2 1300
2.5 ' 107
3 - 19
4 0
5 0




4} d 05 0 -16- d) Dinethylurea
df met hyl urea activity stinmulatability (nol/1) (%
(factor) 0.5 167 8.8 5 1
256 8.9 1.5 . _ 283 9.4 2
177 7.7 2.5 78 8.9 3
23 9.9 10 4 4 8.6 5
: 2 . 3.5 3. EEpendency'ap'the activation yield upon the
addi tion of fa&&y acidha Il des: Reoxidation in 0.1 nol/1 tris (pH 10.5), 15
1 mol /1 EDTA, 91 RYPRFPBSAT®8 mol /1 GsH, 0.2 mml /I GSSG a) Formani de
formam de agi¥chy1Ge¥Bh/ 1)  activity (%%im@latability
0 42 0,5 1) (ig 1 (factor) 175 1.5
245 2 358034 2.5 (factor 423 3
444 4 | . 416'§ | 167 341 8.8
5 1 o 256 8.9
- 1.5 283 9.4
2 177 A
2.5 _ .78 8.9
. 3 23 9.9
y 10 4 A ' 8.6
N~ 5 2 . .3.5

3. Dependency of the activation yield upon the addition
. of fatty acid amides: | '
| Reoxidation in 0.1 mol/1l tris (bH 10.5),
15 1 mmol/l EDTA, 1 mg/ml BSA, 5 mmol/l GSH, 0.2 mmol/l
- GSSG. | - '

”a)'Formamide

formamide activity
(mol/1) ' (%)
o 20. 0 42
het 0.5 59
1 175
1.5 245
2. 325
25 2.5 423
3 444
4 416
5 341




-47- b) Met'hyl formani de net hyl f or mani de . -
5

(% o.
1.5

452 10

c} Acetam de acetam de

15

1.5
204 20
198 5
25

99 1.5
2.5

0

10

15

20

25

30

100 5
304 2
4

0.5 :
207 2 _ -17-
3

1 activity (mol/1)
1

389 2.5
- 425 5

activity (nol/1)

721
261 2.5
237 4

b) MethylfotxaibmdidePr opi onani de propi onani de

(ol 4 .
197/(:115)thy1formam1de

(giggtgﬁity

39 4 (%)

101 3 (mol/1)
' 0.5

.5

VB W NN

100
135

304

389

466
452 :
425

121

¢) Acetamide _
acetamide
(mol/1)

activity
(%)

0.5

W W NN
L ]
(8]

72
134
207
261
204
237
198
141

d) Propionamide
' propionamide
" (mol/1)

activity

(%)

0.5

WM W NN e

95
99
197
150
101
39

135
466 3

121
(%9
134

activity
95 1

25



Ry

18 e) But'yram de butyram de activity (nol/1) (%
556 5 . 1 52 1.5

17 2 .. ’ 0 4. Dependency of the activation yield on the pH

val ue 10 Reoxidation in 0.1 nmol/Il tris/HC1L + 1 mmol/| EDTA + 0.5 nol /|

L-.arginine + 1 mg/m BSA + 0.5 mml /I GSH + 0.5 mmol /| GSSG 15

pH activity stinulatability 11@_ (factor) 7 18

22 3. 0 9 89 13.6 20 10

105 ?&H 21.3 5. Dependency of the

activation ylel upo ml%%}VGSSG concentration Reoxidation in 0.1 nol /I

tris/HCA, pH 10.5 25  + 1 mmilydyEifae 0.5 mol/lydesaf r%ﬂlne + 1 ng/nl BSA
stl :

a) +1 mol /1 GSH -19- GSSG activity latability
(mol/1)
0.5 55
5 1 . 52
' 1.5 17
2 0

_ 4. Dependency of the activation yield onlthé_pH
N\ value -

10 Reox1dat10n in 0.1 mol/1 tris/HCl + 1 mmol/l EDTA
0.5 mol/1l L-arginine

+ 1 mg/ml BSA

+ 0.5 mmol/l GSH

+ 0.5 mmol/1 GSSG

+

Y 15 _ pH activity stimulatability
: (%) _ (factor)

7. 1 -

8 22 3.0

9 89 13.6
. 20 . 10 .105 20.3

11 . 95 - 21.3

5. Dependency.of the activation yield upon the
GSH/GSSG concentration
Reoxidation in 0.1 mol/1 trls/HC1 pH 10.5
25 + 1 mmol/1 EDTA
+ 0.5 mol/1l L-arginine
+ 1 mg/ml BSA

a) + 1 mmol/l GSH




(qmo1/1) (% (factor) 0.1 239 14.9

0/2 273 15.3 5 0.5 193
13.3 1 . ‘ 198 12.5 5 17 2.1
10 0 20 0 10 b) + 0.2 mmol /1 GSSG GSH
activity stinmulatability (mrol/1) (9 - (factor) 0.05
15 2.2 0.1 40 -19- 3.8 15 0.2
112 6.8 0.5 142 7.4 1 - 273
6.8 5 260 2.9 10 - 143 6.3 20
20 | 55 essc 5 labr1Pepgndencyr fhuil aﬁiﬁhﬁ?t'on yield
upon the protein conce T hqn in the ???e of t he r E dilution
1: 20 - 1:500) ReOX|dat R 6 0.1 nol /1 i s/HCL (pH + 1 mol /1
EDTA + 0.5 nol /| L-arginpng + 1 ng/m A+ 0.5 nnDFY H + 0.5 mmol /|
GSSG -20- dilution act|V|ty S |nulatab|I|ty % (factor)
1:10 , 29 0.2 1: 203 .4
' ' 5 0.5 1193 _ 13.3
1 198 12.5
5 17 : 2.1
10 . 0 -
20 _ 0 -
S/
10 b) + 0.2 mmol/l GSSG
" GSH- . activity - stimulatability
(mmol/1) (%) (factor)
0.05 15 2.2
v/ o _ 0.1 - 40 3.8
15 © 0.2 S 112 6.8
0.5 142 7.4
1 ' 273 6.8
5 ' 260 7.9
. 10 : 143 6.3
-4

20 20 a .~ 55 5.1

6. Dependency of the activation yield upon the protein
concentration in the case of the reoxidation
(dilution 1:20 - 1:500)

Reoxidation on 0.1 mol/l tris/HC1l (pH 10.5)

25 + 1 mmol/1 EDTA

+ 0.5 mol/1 L-arginine

+ 1 mg/ml BSA

+ 0.5 mmol/l GSH

+ 0.5 mmol/1 GSSG




5; " ' * 1: 50 69 37.9 1:100 100

37.9 1:200 79 52.7 1:500 29 28. 7.
7. .Dependency of the activation yield upon the addition 10 of BSA
Reoxidation in 0.1 nol/I tris/HCL (pH 10.5) + 1 nmol/1 EDTA + 0.5 nol /|
L-arginine + 0.5 mmol /1 GSH 15 +.0.5 mol /|l GSSG BSA

activity (ng/m) (% 0__20 47 0.5

83 20 1 N 100 3 102 5
52 The Figures 1 and 2 show the activity with and without CNBr-FCP in the
standard test after 17-hot+s—25—reoxdat+or—eat—roeom-terperatare in 0.1
mol /1 tris/HO (pH = 10d3jlutienmmol / acEDTAtY 0. Sstbimmlatabdiayne + 1 ng/ n
BSA + 0.5 mmol /1 GSH + 0.5 mmol /| GSSG (¢y the Fi gs(ficepd)2, the curves
(A) signify the activity—dn-the presence of CNBr-ECRP__the curves B the
activity without CNBr-FCP3:10 -21- Exanpbe 4 Activati gg gf

gene-technol ogical ly prodﬁcig interferoA-[err] "Refractile bodies" were
produced according to 5 tkhé<previously frénti oned met hdds# The reduction/
sol ubi |l i sagi on of the "refirgotil e bodi ee9was carried 37.9

1:100 - 100 ' 37.9
1:200 79 52.7
1:500. 29 28.7,
u — |
7. Dependency-qf the activation yield upon the addition
10 of BSA - - o
Reoxidation in 0.1 mol/l tris/HCl (pH 10.5)
+ 1 mmol/1 EDTA - ' -'
+ 0.5 mol/1 L-arginine
+ 0.5 mmol/1l GSH
L 15 + 0.5 mmol/1 GSSG
BSA ._ activity
(mg/ml) (%)
0 47
20 1 100
' '3 102
5 52

The Figures 1 and 2 show the activity with and

without CNBr-FCP in the standard test after 17 hours
25 reoxidation at room temperature in 0.1 mol/1l tris/HC1

(pH =10.5) + 1 mmol/1l EDTA +0.5 mol/1 L-arginine +

1 mg/ml BSA + 0.5 mmol/1l GSH + 0.5 mmol/1 GSSG. 1In

the Figs. 1 and 2, the curves (A) signify the activity

in the presence of CNBr-FCP, the curves B the activity

without CNBr-FCP.




activity (

cxut as foltows: The-pellet was incubated for 3 hours at 25[err]Cin 10 nm
o1 mol /1 tris/HJ, pH 8.6, 6 nol/l Gdn.HO, 1 mmol /| EDTA and 0.2 nol /I

'DTE .and, after 10 30 mnutes centrifuging at 4[err]C and 48000 g, the pH

of "t he supernat ant was adjusted to about 3 with concent- rated HCL.
Subsequently, a gel filtration over Sephadex G5F in 0.01 nol/|l HCL was
carried out. The eluate was investlggied for conductivity, 15 protein
concentration and reactivatability e activity of the reoxidised protein
refers to a "gﬁgﬂﬂﬁ% ctivation" (= 100% in 0.1 nol/| tris/HC1, pH 10. 5,
1 mol /| EDTA /I GSH, 0.5 mml /I GSSG_and 0.25 no]/1 L- argi nine. 20
a) Dependency'&ﬁtlvﬁﬁxﬂn|Qﬁﬂgﬁﬂ¢1FQ9hPQi9&Nﬁ?k%ﬁMRﬁQQVQﬁ L- ar gi ni ne The
eluate was di lifjde fefivgth 0.1 nol /1 tris/HC1, pH 8.5 1 mmol/|l EDTA 5
mmol /I GSH, 0.5 nmol /| SG and activated for 20 hours at 0C. 25
L- Ar gi ni ne dependenciRefir4diel lec thoddieisth were ginndwegdradagrding to

9 8 0.5 :
15 0.75 3 the previously, énentloffd L pender'lrgu? ol;‘edt cetlaocr%/l vation yield
on the additi csplabikisatinn af ithe ' s i prahat  of
point a) but idymMess agdivLd fale t@lﬂ% Sﬂa?g ﬁ{cﬁﬂfd&d Sor 3 hours Ur ea

dependency of the 261 Y Ol [ Deris/mefClin 8% (8 ub1/1

. Gdn.HC1l, 1 mmol/l EDTA and 0.2 mol/l DTE and, after
10 30 minutes centrifuging at 4°C and 48000 g, the pH of
W the supernatant was adjusted to about 3 with concent- -
o rated HCI1. Subsequently, a gel filtration over
Sephadex G25F in 0.01 mol/1 HCl was carried: out.

The eluate was investigated for conductivity,.
15 protein concentration and reactivatability. '

The activity of the reoxidiséd protein refers to
' a "standard activation" (= 100%) in 0.1 mol/1 tris/HCL,

U
pH 10.5, 1 mmol/1. EDTA 5 mmol/1 GSH, O 5 mmol/l GSSG
“and 0.25 mol/1 L-arglnlne. '
20 a) Dependency of the activation yield on the addition
of L- arglnlne

N | - : The eluate was d11uted 1:50 with 0.1 mol/1

tris/HC1l, pH 8.5, 1 mmol/1 EDTA, 5 mmol/1l GSH,
0.5 mmol/1 GSSG and activated for 20 hours at 0°c.

25 ' L-Arginiﬁe dependency of the activation '
L-arginine (mol/1) activity (%)

0 -' 8

0.25 8

0.5 15

0.75 : 15




15 7 * 200 10 e s 100 c)
Dependency of the activation yield upon the addition of fornmam de
Activation as in a); the sanples were investig- ated after 17 hours

activation at O[err]C. 15 _ For mam de dependency of the activation
fermam de (nol /1) activity O ' 131 '
13 2 13 20 -22- 3 04

0 d) Dependency of the activation yield on the redox buffer The eluate was
di luted 1:50 inbd. Bependeneyiaf Hihe astivationsyialdmen/ thepmidbeitom. 25

mol /1 L-arginine agfl §4pegsanpl es. investigated after 17 hours activation at
O[err]C -23- GSH GSSG dependency of the activation GSH (mol /1) GSSG

(ol /1) activity th8 dctivation solu®ién corresponded €o5that of .

8:2 po%%tga) but it was %#%jvated for 170§§u%s at 0°C. O?g

13 5 1.0 3.10 . 5 5

6 e) EEpen%ency of the a%¥?%a??%ﬁpgé%$% %% ?%% %ﬁ%%Y?%%o%f BSA The el uate
was diluted 1:50 in 0.1 nokre¢atémslHD), pH Sastivwiwyn(%) EDTA, 5 nmol/
GSH, 0.5 mmol /| GSSG

0 13
0.5 , 100
1 - . 200 *
o 10 1.5 100
N2 - :
c) Dependency of the activation Yield upon the addition
of formamide
Activation as in a); the samples were investig-
ated after 17 hours activation at 0°C. |
W 15 _ Formamide dependency of the activation
formamide (mol/1) . activity
0 13
1 13
2 13
) 20
U 3 0
4 0

d) Dependency of the activation yield on the redox
buffer

The eluate was diluted 1:50 in 0.1 mol/l tris/HCI,
25 pH 8.5, 1 mmol/1l EDTA and 0.25 mol/l L-~arginine and the

samples investigated after 17 hours activation at 0°C.




15  &nd 0% 25 nDI/I‘L-argrnihe and inVeéLFgated after 17 hours activation

Qf O[err] C. BSA dependency of the activation BSA (ng/m) activity
(9%, 0, - 13 20 1 13 2
25 5 13 f) Dependency of the activation yield on the pH

The eluate was diluted 1:50 in 0.1 nDI/I tris/HG , 25 1 mol /1 EDTA, 5
nmml /I GSH, 0.5 mmol /| GSSG and 0. 25 L-argi nine and investi gated
after 17 hours activation at- O[err]C. pa dependency of the activation pH

activity (% 6.5 13
o5 50 10,5 CSH/GSSG adbepdency of the’aRtrnkige |

Process for the actGﬁﬂtKUm06V1@ene £66RndmogilddD| y protidwaty K&der ol ogous,
di sul phi de bri dge- comtarm g eukaryotTc protermsafter—expression in
prokaryotes by 5 cell digdstion, solubiP$ation under deRaturing and
reducing conditions and rgactivation unggm oxidising copgitions in the
presence of. GSH GSSG characterised in bh%t in the steg of the
reactivatlén one works &0 a pH val ue o to 12, a GSH Soncentration of
0.1 10 to 20 mml/Il, a206SSG concentrapi.6n of 0.01 to 5mml /| and with a
non- denat uring concea%#a%ken—e#—%he—denaee++ﬂg—ageﬂ%—and—ehae——kn t he

reactivation st ep,

5 0.1 13
5 . 13
- 5 1.0 13’
i\_/“ 10 5 6

e) Dependency of the activation yield on the addition
of BSA '

The eluate was diluted 1:50 in 0.1 mol/1 tris/HC1,
pH 8.5, 1 mmol/l EDTA, 5 mmol/l GSH, 0.5 mmol/1 GSSG
15 and 0.25 mol/l L-arginine and investigated after

N - N
17 hours activation at 0°cC.
BSA dependency of the activation'
BSA (mg/ml) activity (%)
| 0 13
\_/ 20 1 13
2 . 25
5 o 13

f) Dependency of the activatien'yield on the pH

The eluate was diluted 1:50 in 0.1 mol/1l tris/HC1,
25 1 mmol/1 EDTA, 5 mmol/l1 GSH, 0.5 mmol/l GSSG and
0.25 mol/1 L-arginine and investigated after 17 hours
activation at 0°C.
pH dependency of the activation
pH activity (%)

6.5 0
7.5 6
8.5 13
9.5 '

0.5

50
100




as denaturlng agent ,- one uses arginine and/or at |east one conmpound of the
gdneral formula [err] (I), 15 whereby R and Rferr] S|gn|L¥_H_0L—aLKyF—*“

mnth 1, to 4 Catonms and R2 signifies Hor NHRL or alkyl with 1-t .
Cratons with the proviso that R and R err] are not S|nulaﬂ“l ﬂﬂ n“k“““”
Process according to claim1, characterised in that, in

‘step, the pH val ue anmobunts 20 to 9.5 to 11. 3. Process according to
one of claims 1 and 2, characterised im#%hat, in the reactivation step, the
GSH concentration anobunts to 0.2 to 10 ILI and/ or the GSSG concentration
to 0.05to 1 mmol/I. 25 4. P@ﬁﬁ%ﬂﬁﬂgiiﬂ%ﬁng to one of the preceding
clainms, characterised in that. one.carries %yt a %urlficati n ste afagr t he
sol ubi i sationtand b F@F@sﬁhg°Fé REGLYRELS Begestec & one

of clainms 1 tOp&pdﬂ@ed,chmtgﬁniugnuidIdﬂﬁﬁﬂphﬂd@ beadgbvabh¢a1min@arried
out Wit hout Pr BXAUCHIRA G ¥ R LRI UELRE 0980, WP OOV

the reaction solut den turlng
reactivati éon bgefldr ddgestiion,hes oleibidviisad roma smideat dsnatumngssgd

concentration 3aducihgtbndilta oMy %ar&&lv%ﬁ'oncqma@t b%&u% 191f§t DTE.

[err] -25- 6.  Process according to one cl 1 har acteri sed
in that one cacPmddtdens i@ émr@s*-ﬁsgﬁtqenoﬁ Gc%ﬁ Gséﬁspchamar:&grlre

Process accor diimg thatqnarpftud &lﬁﬁ: bf t@xe TeacHiaaddbsl,| oad workdsat the
concentration of arg%p 0 nol /| %sgeC|%lky 0.25 to
ed:

0.8 mol /1. 8. é‘@c#ﬁ &"tol & St eofgentra

oy 10 to 20 mmol/l, a GSSG concentration of 0. 01 to 3 mmol/1
~ and with a non-denaturing concentration of the
denaturing agent and that, in the reactivation step,
as denaturing'agent,-one uses arginihe and/or at least
one compound of the general formula R2 -CO- NRR1 (),
15 whereby R and R1 31gn1fy H or alkyl with 1 to 4 C-atoms
and R2'Slgn1fles H or NHR1 or alkyl with 1 to 3 C-atoms,
with the proviso that R and R1 are not simultaneously H.

2. . Process éccording to claim 1, characterised in
that, in the reactivation step, the pH value amounts
20 to 9.5 to 11.
3. Process according to one of claims 1 and 2,
U characterised in that, in the reactivation step, the

GSH concentration amounts to 0.2 to 10 mmol/l and/orx
the GSSG concentration to 0.05 to 1 mmol/l. '

25 4, Process according to one of the preceding claims,
characterised in that one carries out a purification
step after the solubilisation and before the
reactivation.

5. Process according to one of claims 1 to 3,

30 characterised in that the reactivation is carried out
without previous separation of.the-denaturing/reducing
agent, whereby the reaction solution is diluted after
denaturing/reducing with reactivation buffer and, in
the following reactivation, the GSSG concentration

35 exceeds the remaining residual concentration of DTE.




characterised inh that the concentration of the conpound 10 \gLitheneral

fQ%nuIa | ampunts to 0.5 to 4 nol /|, espeC|aIIy 1to 3.5 nol/

Process saccording to one of the precedl ng clains, characteri: mm”"' ”m

t he step of reactivation, one works in the presence of a ‘”m
nen-proteol ytically 15 effective protein, especially in the presenc *
bovi ne serum al bum n. 10. Process acggoyding to one of the preceding.

clainms, characterised in that one carries out the cell digestion by neans

of ultrasoni cs,s hi gh BHGRSHY @ brd i RY T oFf dDMIeBY e tol®s,  Process
according to claim10, characterised 1n that .one carrbs out the di gestion

inadilute aq agherigeds gin Ghat g sETaies vt thengXPression 5 o

neutral to wealny Facichld pt Bl ymtida. 12. Process according to one of

the preceding clains, characterised in that, after the cell digestion, one

separates off t/he i nFuladelss cauordings.tol dne oEr@dasmsadCG-r &,ng to one of

t he precedlng % %! (ﬂﬁg&gﬂfﬂ 'ﬂhély%ﬂged%fggi&ﬂ %EHIHE | i sation,
an ael

300 one morks value 1nt resence Of a UC|ng agent
of the mercapt @W &ed Q. tUrce Iorle grsriod sofeS@edféwdtlﬁr ith@Sadgent . 14.
Process accordigng t#y157ai m 13, characterised in that one works in the
presence of a conpound of the -26- general formula | as denaturing

agent. 15. Prsacess medsd Hdoxr dilnd Mol bneC bE @qtae.liﬂssqd - g that the

concentratlono t he conpound of .t he gener al forrrula nt's t08 1 /1.
5 Pr 0 COE TRGHGIARS i (Ao e SRCCPETATLPR, o Bk, CoTRaRY

t hat one \ddr ks oifn tihiee gemeaeric ef oxfmddEE, I amounts to 0.5 to 4 mol/l

o/

especially 1 to 3.5 mol/l.

9. Process according to one of the preceding claims,
characterised in that, in the step of reactivation,
one works in. the presence of a non-proteolytically

15 effective protein, especially in the presence of bovine
serum albumin. =

o 10. Process according to one of the preceding claims,
characterised in that one carries out the cell
digestidn by means of ultrasonics, high pressure

20 dispersion or lysozyme. '

11. Process according to claim 10, characterised in

N that one carries out the digestion in a dilute aqueous
buffer solution, especially in 0.1 mol/l tris, at a
neutral to weakly acidic pH value.

25 12. Process according to one of the preceding claims,
characterised in that, after the cell digestion, one
separates off the insoluble components.

13. Process according to one of the preceding claims,

characterised in that, in the step of solubilisationm,
30 one works at an alkaline pH value in the presence of

a reducing agent of the mercapto group and in the

presence of a denaturing agent.

14, Process according to claim 13, characterised in
that one works in the presence of a compound of the




[grr]fnercaptoethandl cysteine or GSH 17. Process according-tao one of
the preceding clains, characterised in that one carries out i fication —
and .10 * separation of reducing, oxidising and denat uri ng Hﬂmg

of steric exclusion chromatography or dialysis. 18. Pr ocess ”ﬂﬂﬂﬁ”
one of the preceding clainms, characterised in that, after the step dr s
reactivation, one carries out a purifkgation step by means of dialysis.

19. Process according to one of clains 1 to 18, .characterised in that one
uses t-PA as ggesernécliooihadiacdl by ﬂenduueﬂngukgeﬁbtic protein. 20.

Process according to one of clainms 1 to 18, characterised in that one uses
interferon [erdp.as QﬁneessoaCCDsdhnglbglchaiw pfreodohedactikuigetli dnpr ot ei n.

that the concentration of the compound of the general
formula I amounts to 8 mol/l.

5 16. Process according to one of claims 13 to 15,
characterised in that one works in the presence of DTE,
p -mercaptoethanol, cysteine or GSH.

17. Process according to one of the preceding claims,

- characterised in that one carries out puriffcation and

/ 10 separation of reducing, oxidising and denaturing agents
| by means of steric exclusion chromatography or dialysis.

18. Process according to one of the preceding claims,
characterised in that, after the step of redctivation,
one carries out a purification step by means of dialysis.

15 . 19. Process according to one of claims 1 to 18,
characterised in that one uses t-PA as gene-
. technologically produced eukaryotic protein.

20. Process according to one of claims 1 to 18,
characterised in that one uses interferon § as gene-
20 technologically produced eukaryotic¢ protein.




