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Summary of Facts and Subm ssi ons

1041.D

Eur opean patent No. 0 183 776 with the title "A process
for isolating a substantially insoluble polypeptide
usi ng non-ionic detergents” was granted with 6 clains
on the basis of European patent application

No. 85 902 779.9.

Claiml as granted read as foll ows:

"1l. A process for isolating a substantially insoluble
pol ypepti de being produced by a genetically engi neered
organi sm whi ch does not naturally produce said gene
product, characterised in that the process conprising
the steps of:

a) contacting substantially insoluble pol ypeptide
contained in said |ysate with a solution containing a
non-ionic detergent at a concentration sufficient to
solubilize inpurities while nmaintaining the
insolubility of the pol ypeptide; and

b) separating the insol uble polypeptide fromthe
soluble inmpurities;

with the proviso that the insol uble pol ypeptide cannot
be selected from chynosin, precursors of chynosin and
fusion products thereof capable of displaying mlk
clotting activity."

A notice of opposition was filed requesting the
revocati on of the patent under Article 100(a) to (c)
EPC.
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By an interlocutory decision within the neaning of
Article 106(3) EPC, the Opposition Division naintained
the patent in anended formaccording to Article 102(3)
EPC on the basis of the second auxiliary request and of
a correspondi ngly anended description filed during the
oral proceedings.

Claim1 of this request read as foll ows:

"1l. A process for isolating a substantially insoluble
pol ypepti de bei ng produced by a genetically engi neered
m croor gani sm whi ch does not naturally produce said
gene product, characterised in that the process
conprising the steps of:

a) preparing a lysate fromthe m croorgani sm

b) reducing the viscosity of the |ysate by physica

met hods;

c) contacting substantially insoluble polypeptide
contained in said |ysate with a solution containing a
non-ionic detergent at a concentration sufficient to
sol ubi ze inpurities while maintaining the insolubility
of the pol ypeptide; and

d) separating the insol uble polypeptide fromthe
soluble inmpurities;

with the proviso that the insol uble pol ypeptide cannot
be selected from chynosin, precursors of chynosin and
fusion products thereof capable of displaying mlk

clotting activity."
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Dependent clains 2 to 6 related to further enbodi nents
of the process of claim1.

The Appel |l ant (Opponent) filed an appeal, paid the
appeal fee and submtted the grounds for the appeal.

The Respondent (Patentee) answered to the Appellant's
submi ssi ons.

A communi cati on was sent according to Article 11(2) of
the Rules of Procedure of the Boards of Appeal, setting
out the Board's provisional, non-binding opinion.

Oral proceedi ngs took place on 5 Novenber 1998. The
Respondent defended the patent in suit on the basis of
a mai n request containing the clains as naintai ned by
the Opposition Division and filed an auxiliary request
with three clains. Clains 2 and 3 of the auxiliary
request were the sane as clains 2 and 5 of the main
request. Claim 1l of the auxiliary request read as
fol | ows:

"1l. A process for isolating and activating a
substantial ly insol ubl e pol ypeptide bei ng produced by a
genetically engi neered m cro-organi smwhich does not
natural ly produce said gene product, characterised in
that the process conprises the steps of:

(a) preparing a |ysate fromthe m croorgani sm

(b) reducing the viscosity of the |ysate by physical
nmet hods;

(c) contacting the substantially insoluble polypeptide
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contained in the said treated |lysate with a
solution containing a non-ionic detergent at a
concentration sufficient to solubilize inpurities
while maintaining the insolubility of the

pol ypepti de;

separating the insol uble polypeptide fromthe
soluble inmpurities;

t he insol ubl e pol ypeptide after separation from
soluble inpurities is solubilized by contact with
a chaotropic agent; and

the solubilized polypeptide is activated by
renmoval of the chaotropic agent

and further characterised in that said non-ionic

detergent conprises Triton X-100 with the proviso that

the i nsol ubl e pol ypepti de cannot be selected from

chynosi n, precursors of chynosin and fusion products

t hereof capable of displaying mlk clotting activity."

The foll ow ng docunents were inter alia considered:

(1):

(2):

(3):

(4):

El-Afifi, S.I., Egypt. J. Mcrobiol., 13, No. 1-2,
pages 107 to 119, 1978,

Shepherd, R J. et al., Virology, 102, pages 389
to 400, 1980,

Kleid, DG et al., Science, 214, pages 1125 to
1129, 1981,

EP-A 0 123 928.
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| X. The subm ssions in witing and during oral proceedi ngs
by the Appellant can be summari zed as fol | ows:

- There were two reasons why claiml1 of the main
request (see point Il above) failed to fulfil the
requirenments of Article 123(2) EPC.

Firstly, the clainmed process for the separation of
an insoluble protein fromcellular inpurities was
not disclosed as such in the application as filed.
What this application disclosed was a process for
restoring biological activity to a cloned gene
product initially obtained in an insol uble
(inactive) formwhich conprised the separation of
the insoluble protein fromthe cellular inpurities
followed by its denaturation and renaturation into
an active form

On page 1 to 6 of the application as filed, the
invention was repeatedly identified as the
restoration of biological activity to the

i nsol ubl e protein: the separation of the insoluble
protein was never described independently fromits
recovery in active form the |ast steps of
denaturation and renaturati on were never

consi dered facultative.

Secondly, the application as filed did not contain
any di sclosure of non-ionic detergents in general.
To the contrary, the specific non-ionic detergent
Triton X-100 was descri bed as essential since
Tween- 20, the other non-ionic detergent cited, was
found not to be active.

1041.D N
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Docunment (4) was novelty destroying to claiml
under Article 54(3) EPC as it disclosed the

cl ai med process for use in the purification of
reconbi nant chynosin and, thus, taught that this
process could be applied to proteins in general.

Docunment (2) disclosed a process for the
purification of a foreign protein present in plant
cells in the formof inclusion bodies. Said
protein was separated fromthe other cellular
conponents by treatnment with Triton X-100, which
sol ubi li sed these conponents, whereas the

i ncl usi on bodi es remai ned i nsoluble. It was
obvious to transfer this technology fromplants to
bacteria, even if the inclusion bodies in plants
were considered to have a norphol ogy different
fromthat of the inclusion bodies in bacteria,
because the term "incl usi on bodi es" al ways defi ned
the sane entity i.e. an insoluble, aggregated
foreign protein. Furthernore, docunent (3)

di scl osed the use of a non-ionic detergent in a
process for the isolation of inclusion bodies from
bacteria where the bacterial conponents were

sol ubilised while the inclusion bodies renmai ned

i nsol ubl e. The conbi nati on of docunent (1) or (2)
wi th docunent (3) rendered the clained process non
i nventive.

Wth regard to the auxiliary request, no

obj ections were raised under Articles 123(2), (3)
and 83 EPC. However, the sane objections under
Articles 54 and 56 EPC prevail ed against this
request as agai nst the main request.
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The Respondent answered essentially as follows:

The process of separating the insoluble

reconbi nant protein was only a part of a much nore
conpl ex process which included cloning and
expression of the foreign gene as well as the
recovery of the protein in an active form

Al t hough each of these subprocesses was essenti al
if the reconbi nant active protein was to be
recovered, there was no necessity to recite them
all inthe claim The skilled person finding that
t he reconbi nant protein formed aggregates woul d be
perfectly aware that two i ndependent steps had to
be achieved to retrieve it in active form but
woul d not necessarily choose to perform both these
steps as the biologically inactive protein had
uses on its own, for exanple the determ nation of
t he am no-acids conposition or of the N term na
sequence of the nolecule. The concl usi on was,

thus, that even if the two processes were
concomtantly described, they would be considered
di stinct.

There existed a formal basis in the application as
filed for claimng the isolation process as such
on page 3, line 10 where nention was nmade of "the
novel processes for producing chynosin utilising
Triton X-100 (a non-ionic detergent) as a reagent
for the protein purification and urea and al kal
as reagents for solubilization and renaturation."”
The plural formof the word "process" showed that
the purification and the recovery in active form
of the reconbinant protein were to be considered
i ndependent | y.
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The basis in the application as filed for the term
"non-ionic detergents" was to be found in claim®6
which related to detergents in general, together
with page 3, line 12 where it was specified that
Triton X-100 was a non-ionic detergent. This
attracted the reader's attention to non-ionic
detergents in general

- Docunment (4) could not be novelty-destroying for
the subject-matter of claim 1l because it was
solely directed to the purification of chynosin.
The generic teaching on pages 1 to 3 of said
docunent was not directed to protein purification
in general which was only nentioned on the |ast
line of page 3.

- Docunents (1) and (2) were concerned with the
purification of plant inclusion bodies which were
nmor phol ogically different fromincl usion bodies
produced by bacteria. The use of the non-ionic
detergent NP-40 in docunent (3) for the recovery
of a reconbinant protein was in no way connected
to the purification of the protein itself but with
the lysis of the reconbinant cells. The
conbi nation of docunment (1) or (2) with
docunent (3) thus could not destroy the inventive
step of claim1.

The Appel | ant requested that the decision under appea
be set aside and the European patent No. 0 183 776 be
revoked.

The Respondent requested that the appeal be dism ssed
or, as an auxiliary request, that the decision under
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appeal be set aside and the patent be maintained on the
basis of the clainms 1 to 3 filed during ora
pr oceedi ngs.

Reasons for the Deci sion

1

The appeal is adm ssible.

Mai n request

Article 123(2) EPC

1041.D

Claim1 of the main request relates to a process for
separating a substantially insoluble reconbinant

pol ypeptide fromsoluble inpurities. It addresses the
probl em of the purification of said pol ypeptide quite
Irrespective of its activity.

The Respondent argued that a formal basis in the
application as filed on which to acknow edge that the
process for polypeptide purification is a separate
process may be found on page 3, lines 10 to 14: "An
aspect of the present invention discloses novel
processes for producing active chynosin, utilizing
Triton X-100 (a non-ionic detergent) as a reagent for
protein purification and urea and al kali as reagents
for solubilization and renaturation."(enphasis added).

The Board has to exam ne whether this statenent read in
the light of the common general know edge at the
priority date of the patent in suit can serve as a

di rect and unanbi guous di scl osure of the now cl ai ned
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process: that of purifying the protein wwth a non-ionic
det er gent .

The application as filed defines the invention on

page 1 as "the restoration of biological activity to

i nactive protein". On page 5, line 26, it is stated:
"the present invention requires several specific steps
to achieve efficient recoveries of active chynosin".
Figure 2 shows a quantitative study of the clained
process whereby the anmount of chynobsin recovered is
neasured by its activity. In the same manner, the

rel ative effectiveness of various renaturation
procedures is evaluated in Table | by the activity of
chynosin, i.e after denaturation and renaturation have
been carried out. Finally, the sentence follow ng the
statenment quoted by the Respondent reads:" Thus the
present invention is a novel and original procedure for
protein renaturation”, and originally filed claim1l
relates to a process for restoring the biol ogica
activity of an insoluble reconbi nant pol ypeptide which
conprises a first step of separating the pol ypeptide
fromsoluble inmpurities and a second step of restoring
its activity.

In the Board's judgnent, all this is evidence that in
the application as filed, the separation of the

i nsol ubl e reconbi nant protein per se was only

mentioned as a prelimnary step in solving the problem
of restoring the protein's activity which is dealt with
in technical detail. This neans that in the claimin
guestion, conpared to the original disclosure, enphasis
Is put on one single step of a whole process for
recovering an active protein.
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In accordance wth the case | aw of the Boards of

Appeal , the refornulation of a problemis not precluded
by Article 123(2) EPC if the problem coul d be deduced
by a skilled person fromthe application as filed (cf.
decision T 13/84, QJ EPO 1986, 253). However, in the
present case, the skilled person could not have

consi dered the step of separating the protein alone as
the problemto be solved. The conclusion is, thus,
reached that the refornulation of the problemand its
solution by claim1l anounts to changi ng the subject-
matter to the application as filed in a way which the
skill ed person would not have considered. This is
contrary to the gist of Article 123(2) EPC that the
public nust not be taken by surprise by clains which it
could not directly and unanbi guously have expected on
the basis of the original disclosure of the application
as filed. daim1l is not allowable under Article 123(2)
EPC.

In view of this finding, the objection by the Appellant
that the expression " non-ionic detergents” in claiml
finds no basis in the application as filed need not be

I nvesti gat ed.
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Auxi |l i ary request

Article 123(2)(3) EPC

The features of the process of claim1l are disclosed on
page 5 of the application as filed. Conpared to claiml
as granted, present claim1l is restricted to the use of
Triton X-100 in a process which includes the recovery
of an active protein. The scope of the claimhas, thus,
been limted. The requirenents of Article 123(2)(3) EPC
are fulfilled.

Article 83 EPC

10.

11.

12.

1041.D

No objections were raised by the Appellant that the
requirenents of this article were not fulfilled. In the
Board's opinion, the circunstances of the case are such
that they deserve to be discussed.

How to performthe invention is shown by only one
specific exanple on pages 4 to 9 of the application as
filed, where a process is described which |leads to the
production of active chynobsin. The starting material in
this process is prochynosin i.e. the very substrate
which is disclainmed in claim1l to distinguish the

i nvention over the teaching of the prior art

docunent (4). An unusual situation has, thus, occurred
whereby the only specific teaching which is provided to
illustrate the reproducibility of the clained invention
does not fall within the scope of the claim

On a very formal basis, the skilled person reading the
description of the application as filed is not given
det ai | ed gui dance, how to performthe clained invention
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for any desired protein. Nonethel ess, the successive
general process steps to be taken to carry out the

i nvention are described in detail. Therefore, follow ng
the exanple, the reproducibility of the clained

i nventi on depends on whether the material which is
recovered and activated in the exenplified process
(prochynosin) is a key feature of said process.

In the Board' s judgnent, each of the steps of bacterial
lysis, disruption of DNA, solubilisation, renaturation,
denaturation, which are necessary to recover chynosin
in active formcan be perfornmed w thout undue burden by
the person skilled in the art of handling proteins and
DNA, also for other proteins to be activated. No

evi dence has been provided that this process woul d not
| ead to the recovery of an active protein other than
chynosi n. For these reasons, there is sufficiency of

di scl osure of the process for recovery of a desired

pr ot ei n.

Article 54 EPC

14.

15.

1041.D

Docunent (4) is relevant prior art under

Article 54(3)(4) EPC. 1t discloses the cloning and
expression in E.coli of the cDNA encodi ng chynosin or
its precursor. After cell lysis, the enzynme is found in
t he i nsol ubl e nenbrane conponents of the bacteria and
it is recovered in active formafter solubilisation of
sai d conmponents with Triton X-100, denaturation with
urea and renaturation of the reconbinant protein.

To circunvene a possi ble objection for |ack of novelty,
t he Respondent disclainmed the process when carried out
for the recovery of reconbinantly produced chynosin or
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its precursors. The Appellant argued that this

di scl ai mer was i nadequate to establish novelty because
the skilled person would have understood from

docunent (4) that the process could be carried out with
any proteins.

The i nvention disclosed by docunent (4) is defined on
page 1 as "the synthesis using reconbi nant DNA

techni ques of a pol ypeptide derived fromcalf rennin
whi ch displays mlk clotting ability". N ne out of the
el even exanpl es describing the experinental features of
the invention are concerned with the isolation and
recovery of reconbi nant clones expressing rennin
(chynosin). The |ast two exanpl es describe the recovery
of rennin in active formfromthe reconbi nant cl ones.

It is not suggested anywhere in the docunent that the
nmet hods described in these exanpl es woul d be applicable
to other proteins. Thus, docunment (4) solely provides

t he di scl osure of one enbodi nent of the clained
process. In accordance with the case | aw of the Board's
of Appeal (see decision T 433/86 of 11 Decenber 1986),
a disclainer is adm ssible to establish novelty over
docunent (4).

This is not in contradiction with the findings under
points 10 to 13 above that the requirenments of

Article 83 EPC are fulfilled in the patent in suit, in
the absence of any exanpl e, because the teaching in
said patent is not restricted to chynosin (see page 1,
lines 5 to 10)

No ot her docunents on file disclose subject-nmatter
whi ch coul d destroy novelty. The requirenents of
Article 54 EPC are fulfilled.
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| nventive step

19.

20.

21.

22.

1041.D

Docunent (3), which, in the Board's view, is the

cl osest prior art, discloses a process for the recovery
fromE coli of inclusion bodies containing a

reconbi nant fusion protein conprising the capsid
protein VP3 of picornaviruses. The step of |lysing the
bacteria is carried out wwth a lytic enzyne in the
presence of the non-ionic detergent NP-40. The
viscosity of the |ysate is decreased enzymatically. The
i ncl usi on bodies are thereafter separated fromthe
cellular inpurities by centrifugation. The VP3 hybrid
protein is solubilized in denatured formin 8Murea and
renatured at pH 8.3. It is shown to possess the

I mmunogeni ¢ properties of viral VP3.

Starting fromthis prior art, the technical problemto
be sol ved can be defined as the provision of a process
for the recovery in soluble formof an active

reconbi nant protein.

On the basis of clains 1 to 3, the Board is satisfied
that this problem has been sol ved.

The process disclosed in docunent (3) differs fromthe
cl ai med process in one fundanmental aspect which is that
no specific step is taken to solubilise the cellular
debris. The non-ionic detergent is used in the context
of lysing the bacterial cells. It is only with

hi ndsi ght that this disclosure could be argued to
suggest that the non-ionic detergent concomtantly
serves to solubilise the cell debris. Thus, in the
Board's judgnent, docunent (3) on its own, does not
render obvious the cl ainmed process.
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Docunent (2) is concerned with the isolation of

i nclusi on bodies naturally occurring in plant cells
after viral infection. On page 395, right hand col um,
it is disclosed that inclusion bodies which are
conposed of an aggregate of a 55.000 daltons matri x
protein can be recovered in insoluble formafter the
pl ant cells have been |ysed and the cellular debris
have been solubilised with Triton X-100. The matrix
protein is said to have an extrene tendency to
aggregate (page 395). It is essentially insoluble at pH
val ues near neutrality or higher (up to pH 10.5)

(page 397). In fact, the best solvent for the
unaggregated insoluble matrix protein is the non-ionic
detergent Triton X-100 (which seens to inply that the
protei n does not have the sane properties as its own
aggr egat e) (page 398).

In the Board's judgnent, the skilled person reading
docunent (2) would not take the properties of the
matri x protein as representative of the properties of
proteins in general (see point 19, for exanple, the
solubility of the VP3 at pH. 8.3). Thus, there would be
no reason to expect that the properties of the
aggregates of the matrix protein would be shared by the
aggregates of other insoluble proteins.

Accordingly, also the conbination of docunents (3) and
(2) does not suggest a process for the recovery of
active reconbi nant proteins whereby a non-ionic
detergent woul d be used to solubilise the cell debris
whil e the inclusion bodies remained intact. Inventive
step is, thus, acknow edged.
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For these reasons it Is decided that:

1. The deci si on under appeal is set aside.
2. The case is remtted to the first instance with the
order to maintain the patent on the basis of:
(a) clains 1 to 3 filed during oral proceedings as
auxi | iary request
(b) cover page and pages 2, 2a and 2b of the
description submtted during oral proceedings
(c) page 3 and page 4, lines 1 to 50 of the
description as granted
(d) drawings, Figures 1 to 4 as granted
The Regi strar: The Chai r wonan:
U. Bul t mann U. Kinkel dey

1041.D



