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Summary of Facts and Subm ssi ons

0500.D

The appeal lies fromthe decision of the opposition

di vision issued on 18 July 2001 whereby European patent
No. O 449 968 with the title "Process for the
preparation of human DNase" was revoked pursuant to
Article 102(1) EPC. The patent had been opposed on the
grounds of Article 100(a) and (b) EPC, in particular

| ack of inventive step (Article 56 EPC) and | ack of
sufficient disclosure (Article 83 EPC)

The opposition division decided that neither the
subject-matter of the clains of the main request
(clains as granted) nor that of the three auxiliary
requests then on file involved an inventive step. Wth
respect to the opposition ground of Article 100(b) EPC
t he opposition division considered that the

requi renents of Rule 55(c) EPC were not net, because
the all eged objection that the clainmed subject-matter
was not sufficiently disclosed in the patent had not
been substantiated within the tinme [imt of

Article 99(1) EPC.

On 24 Septenber 2001, the patentee (appellant) filed a
noti ce of appeal and requested that the decision of the
opposi tion division be set aside. On 27 Novenber 2001,

t he appellant submtted a statenent of grounds of

appeal acconpani ed by six new auxiliary requests that
replaced the auxiliary requests filed during the

opposi tion proceedi ngs. The main request renmai ned the
mai nt enance of the patent as granted. To support its
line of argunentation, the appellant submtted three
new docunents. Oral proceedings were requested in the



0500.D

- 2 - T 1059/ 01

event that the board decided not to follow any of the
appel l ant's requests.

Claim1l as granted (main request) read as foll ows:

"1. A process for producing a pol ypeptide havi ng DNase
activity conprising (i) transformng a host cell with
nucl ei ¢ acid encodi ng a pol ypeptide which conprises the
mat ure hunman DNase ami no aci d sequence shown in

Figure 1 or a substitutional, insertional or deletional
variant thereof having DNase activity, which variant is
not i nmmunogeni c in humans, (ii) growing in culture host
cells that express the pol ypeptide havi ng DNase
activity, and (iii) recovering the polypeptide fromthe

culture."

| ndependent claim2 was directed to a process for
produci ng variants of the DNase pol ypeptide having a
single am no acid substitution at one residue of the
mat ure hunman DNase ami no aci d sequence shown in

Figure 1 of the patent, the variants not being subject
to any limtation with regard to their immunogenicity.
Claim3 was directed to a process according to claiml1,
t he produced pol ypepti de bei ng defined by nmeans of the
nucl eoti de sequence encoding it. Clains 4 to 17 were
dependent clains directed to further enbodi nents of the
process. Finally, independent clainms 18 and 19 were
directed to conpositions in which the transfornmed host
cells are growing in culture and expressing the

pol ypeptide as defined in clains 1 and 2 respectively.

Claim1l1l of the first auxiliary request as filed on
appeal differed fromclaim1l of the main request in
that the host cells producing the pol ypeptide having
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DNase activity were limted to eukaryotic cells or

E. coli, in the latter case the pol ypeptide being
expressed as an intracellular protein and being
recovered fromw thin the cell. |Independent clains 2,
18 and 19 included the sanme |imtation. The wordi ng of
dependent clainms 3 to 17 remai ned unchanged.

Caim1l1l of the second auxiliary request differed from
that of the first auxiliary request in that it

contai ned an additional limtation in respect of the
production of the pol ypeptide in eukaryotic cells. For
t he production of a polypeptide having DNase activity
said host cells were transforned with a nucleic acid

t hat encoded a preprotein conprising the pol ypeptide,
and the transfornmed host cells expressed the preprotein
and secreted the polypeptide into the culture medi um
Clains 4, 5, 7 and 8 of the first auxiliary request
were onmtted and the remai ning clains renunbered. The
same limtation as in claim1l was found in claim2 and
in renunbered clains 14 and 15.

Claims 1, 2, 14 and 15 of the third auxiliary request
differed fromthe corresponding clains in the second
auxiliary request in that the preprotein conprised the
pol ypeptide and the native human DNase signal, the

am no acid sequence of which was shown underlined in
Figure 1 of the patent.

The fourth and fifth auxiliary requests were concerned
exclusively with processes for producing a pol ypeptide
havi ng DNase activity in eukaryotic cells. Cains 1, 2,
14 and 15 of the fourth auxiliary request included the
same limting features specified in the second
auxiliary request (preprotein conprising the
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pol ypepti de was expressed in host cells which secrete
t he pol ypeptide into the culture nmedium. In the fifth
auxiliary request, clainms 1, 2, 14 and 15 included the
same limtations as the corresponding clainms in the
third auxiliary request (native human DNase signal).

The sixth auxiliary request was exclusively concerned
wi th processes for producing a pol ypeptide havi ng DNase
activity in E. coli, the limting features being the
sane as in the correspondi ng enbodi nent in the first,
second and third auxiliary requests.

Clains 3 to 13 of the third, fourth, fifth and sixth
auxiliary requests essentially corresponded to those of
the second auxiliary request but referred to the
specific processes defined above.

The respondent (opponent) submtted his comments on the
statenent of grounds of appeal together with copies of
six new y-cited docunents. In its subm ssion, the
respondent di scussed conprehensively the issue of
inventive step (Article 56 EPC) with regard to the
requests on file, and referred to the issue of
sufficiency (Article 83 EPC). The appellant submtted
counterargunents and requested remttal of the case to
t he opposition division should the new material filed
by the respondent be considered rel evant.

The parties were sunmoned to oral proceedings. In a
conmuni cation pursuant to Article 11(2) of the Rules of
Procedure of the Boards of Appeal sent with the summons,
t he board expressed the provisional opinion that the
essential issue to be discussed at oral proceedings in
relation to the main request was that of inventive step,
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and that the reference by the respondent to the issue
of sufficiency was understood by the board nerely to
enphasi se the need to apply the sane criteria when
eval uating the disclosure content of the prior art and
that of the contested patent within the franmework of

t he judgnent on inventive step.

In response to the question raised by the board in its
conmuni cation as to the basis under Article 123(2) EPC
or Rule 57a EPC for amendnents introduced in some of
the new auxiliary requests, the appellant sent further
comments. Oral proceedings were held on 26 Novenber
2003.

The docunents referred to in the present decision are
the foll ow ng:

(3) M Takahara et al., J. Biol. Chem, 1985,
Vol . 260, pages 2670 to 2674,

(4 R Quaas et al., Eur. J. Biochem, 1988, Vol. 173,
pages 617 to 622;

(5) D. Shields et al., Biochem cal Society
Transactions, 1988, Vol. 16, pages 195 to 196;

(6) R W ddand S B. Prinrose, Principles of CGene
Mani pul ation, 3rd Edition, 1985, Bl ackwell
Scientific Publications, pages 99 to 101 and 199;

(7) ™M M Bendig, Cenetic Engineering, 1988, Vol. 7
pages 91 to 127; and
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(8 R Sasada et al., Cell Structure and Functi on,
1988, Vol. 13, pages 129 to 141.

The appellant's submi ssions in witing and during oral
proceedi ngs may be summari sed as foll ows:

Wth regard to the main request, the appellant argued
that it would not have been obvious to the skilled
person at the priority date of the patent to try to use
a cell culture for the production of human DNase, and
the prior art did not provide any technical basis for a
reasonabl e expectation of success. For the first tine
in the patent in suit was it shown to be possible to
produce human DNase in cell culture in sufficiently

| arge quantities for conmercial use.

As to the production of human DNase as an intracellul ar
protein in E. coli clainmed in the first auxiliary
request, the appellant argued that the fact that the
production of human DNase as intracellular protein in
reconbi nant E. coli cells does not give rise to the
toxicity and cell death reported in docunent (5) for
bovi ne DNase was entirely unexpected and unpredictable
at the priority date. Docunents (3) and (4) were
irrelevant in this regard because the enbodi nent did
not relate to prokaryotic secretion

Wth respect to the alternative production of human
DNase in eukaryotic cells, the appellant argued that
there could be no expectation that a reconbi nant host
cell forced by genetic engineering to produce DNase
woul d necessarily be able to apply the nechani sns of
sequestering and contai nment used by cells in vivo.

Since cells growi ng and dividing | acked nucl ear
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menbr anes, the produced DNase could cone into contact
with the DNA of the cell and degrade it.

As to the use of the native human DNase signal for
directing secretion in eukaryotes, the appellant
contended that it was not obvi ous before presentation
of the disclosure in the patent that human DNase had a
signal in the first place. But even if the sequence of
t he native signal had been avail able, there was nothing
in the prior art that nmade it obvious to the ordinary
person skilled in the art to enploy the hunan DNase
signal as opposed to a heterol ogous signal.

The respondent's submissions in witing and at oral
proceedi ngs may be summari sed as foll ows:

Any of docunents (3), (4) or (5) could be considered as
the closest prior art in respect of the subject-matter
of claim1l of the main request (production of human
DNase in host cells growing in culture). Starting from
docunent (5) and seeking to avoid the toxicity problens
described in this docunent in connection with the
expression of bovine DNase in E. coli, the skilled
person woul d have applied the nethod di sclosed in
docunent (4), thus arriving at a process falling under
the terns of claiml1 of the patent in suit. Further,

t he production of human DNase in eukaryotic cells would
have been obvious in view of documents (3) or (4)

conbi ned with general know edge as exenplified in
docunents (6), (7) and/or (8). In the light of
docunents (3) or (4) also the expression of the human
DNase as a preprotein did not involve an inventive step.
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As regards the use of the native signal sequence of the
human DNase, once the gene encodi ng human DNase had
been isolated the skilled person would readily have
been able to identify such a signal, since the
characteristic structural properties of signal
sequences were well known in the art at the priority
date of the contested patent.

Finally, with respect to the production of human DNase
as intracellular proteinin E. coli the respondent
argued that, in view of docunent (5), the problemto be
solved was to avoid | eakiness in the expression system
that was utilised. The obvious solution was the use of
nore tightly controll ed expression vectors as disclosed
in the prior art.

The appel | ant requested that the decision under appeal
be set aside and that the patent be nmaintained as
granted or, auxiliarly, on the basis of one of the
auxiliary requests 1 to 6 filed on 27 Novenmber 2001.

The respondent requested that the appeal be dism ssed.

Reasons for the Decision

Adm ssi on of new docunents

0500.D

In the present case the parties relied on new docunents
filed either at a |late stage of the opposition
proceedi ngs or on appeal, these docunents not having
been consi dered by the opposition division when
reaching its decision. In the board's judgnent, none of
t he new docunents introduces into the proceedi ngs any
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facts, evidence or argunents that m ght be nore

rel evant to the case than those presented in the notice
of opposition. However, after hearing the parties and
in view of the fact that the appellant did not strongly
oppose to it, the board has decided to admt all new
docunents submtted by the parti es.

Mai n request

0500.D

In the contested decision the opposition division cane
to the conclusion that the subject-matter of claim1 as
granted did not involve an inventive step in view of a
conbi nati on of docunents (5) and (4). Thus, the
question at issue is whether, having regard to the
state of the art at the priority date, the subject-
matter of claim1l was not obvious to a person skilled
inthe art (Article 56 EPC).

The cl osest prior art is represented by docunent (5)
whi ch describes the cloning of part of the gene for
bovi ne DNase | and the production of a fusion protein
havi ng DNase activity in E. coli. In an attenpt to

cl one the bovi ne DNase gene, a cDNA |ibrary was
prepared from nRNA extracted from bovine parotid gl and,
the cDNA fragnments being inserted at the 3'-term nus of
the | acZ gene under the control of a tenperature-
sensitive pronoter. Wien E. coli cells transforned with
a construct conprising a putative fragnent of the
bovi ne DNase gene were grown at 30°C, no fusion product
could be detected, whereas at 42°C the cells were non-
viable. Thus, it was concluded that the cloned insert
nmust direct the synthesis of a toxic product.
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4. It can be derived fromdocunent (5) that the production
of a protein with DNase activity in E. coli host cells
could arrest cell growth in consequence of its toxic
effect. In the light of docunent (5), the objective
techni cal problemunderlying the patent in suit can
then be defined as the provision of a method to produce
human DNase in host cells growing in culture.

5. Al t hough the production of human DNase is not suggested
in docunent (5), it was nonethel ess obvious in view of
t he known drawbacks associated with a comercial bovine
DNase preparation (Dornavac, Merck; see background art
referred to in paragraph [0004] of the contested patent)
that the human protein was nore desirable for
t herapeuti c purposes. The person skilled in the art was
wel | aware of the advantages of constitutive expression
in a continuous cell culture for the production of a
given protein. Thus, to think of providing such a
nmet hod for the production of hunman DNase was per se not

i nventi ve.

6. The probl em stated above is solved according to claiml
of the patent in suit by transformng a host cell with
a nucleic acid that encodes a pol ypeptide conpri sing
the mature human DNase am no acid sequence set forth in
Figure 1 or a variant thereof having DNase activity,
and growi ng the transfornmed host cells that express
human DNase in culture. The proposed approach is
exenplified in Exanples 3 and 4 of the patent, where
t he production of human DNase is shown both in
eukaryotic (human enbryoni c kidney cells and CHO cells)
and prokaryotic cells (E coli).

0500.D
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Thus, the question arises whether the skilled person
faced with the stated technical problem would have
arrived at a process falling under the terns of claiml
by conbi ning the teaching of docunent (5) with other

rel evant prior art and/or the general conmmon know edge
at the priority date.

Claim 1l of the contested patent requires that, in a
first step of the process for the production of DNase a
host cell be transforned with a nucleic acid which
encodes a pol ypepti de conprising the am no acid
sequence of the human DNase protein. However, at the
priority date of the patent in suit the human DNase
gene had not yet been isolated. In the contested

deci sion the opposition division canme to the concl usion
that, on the basis of the information available at the
priority date (see paragraph [0002] of the contested
patent for a review of the prior art), the skilled
person coul d reasonably have expected to clone the
human DNase gene by neans of routine experinentation.
The board notes that in the light of the prior art on
file there are prima facie no technical problens or
uncertainties that would either deter the skilled
person from applying standard cloning strategies in
order to clone the human DNase gene, or put in jeopardy
any expectation of success. The appellant, neither
during the proceedi ngs before the opposition division
nor in appeal proceedings, put forward any evi dence or
argunments that could support an inventive step with
respect to the cloning of the human DNase gene. Thus,

t he board sees no reason to question the findings of

t he opposition division.
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The board cannot follow the appellant's argunment that

t he di scl osure of docunent (5) would have notivated the
skilled person to use a cell-free systemin order to
overcome possible cell toxicity problens associ ated
with the DNase activity. The use of a rabbit
reticulocyte |Iysate as disclosed in docunent (5) with
the aimof confirmng the presence of DNase mRNA in RNA
i sol ated from bovi ne parotid gland, would not be
considered by the skilled person to be relevant in the
context of producing DNase in host cells growing in
culture, because a cell-free systemcould not solve the
probl em of producing a protein in a host cell grow ng
in culture. Furthernore, an average skilled person
woul d have been aware of the fact that by translating
MRNA in a cell-free systemonly small quantities of the
desi red product can be obtained, such quantities being
perhaps suitable for a prelimnary analysis (as
performed in docunent (5)) but certainly not for

phar maceuti cal purposes.

It is therefore concluded that, having regard to the

di scl osure of docunment (5), a skilled person seeking to
produce human DNase in host cells woul d have regarded

t he expression of the human DNase gene in host cells
usi ng reconbi nant DNA techni ques as the nost feasible
nmet hod to solve the stated problem

The question which remains to be answered in relation
to the subject-matter of claim1 is whether an
inventive step can be acknowl edged with respect to the
provi sion of transformed host cells growing in culture

whi | e produci ng human DNase protein.
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11. The board concurs with the opposition division in that
the term"host cells” in claim1l enconpasses both
prokaryotic and eukaryotic cells. At the priority date
of the patent in suit it was common general know edge
that for the production of proteins in cell culture
different types of eukaryotic and prokaryotic host
cells could be used, the choice of a particular type of
host cell being mainly dependent upon the properties of
the desired protein. Since prokaryotic cells do not
carry out post-translational nodifications frequently
found in human proteins such as glycosyl ation or
phosphoryl ati on, manmmalian cells, for instance Chinese
hanmster ovary (CHO cells, had been used routinely to
produce high levels of various human proteins, eg tPA
or interferon-a (see docunent (7), page 95, first ful
par agr aph) .

Thus, having regard to the conmon general know edge
exenplified by docunent (7) as a representative of a
whol e body of prior art docunents, the skilled person
seeking to solve the problem of produci ng human DNase
in host cells growing in culture would have thought of
eukaryotic cells, in particular CHO cells as a suitable
host. Contrary to the appellant's argunent, the
difficulties reported in docunent (5) in connection
with the expression of the bovine DNase gene in E. col
woul d not have prevented the skilled person fromtrying
to produce human DNase in host cells, but rather
notivated hinm her to ook for an alternative type of
host cell.

12. Furthernore, when trying to produce human DNase in
eukaryotic cells, in particular CHO cells, the skilled
person woul d have had nore than a reasonabl e

0500.D
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expectati on of success because, even in the case that
the protein could not be secreted into the nedium
toxicity problens were not to be expected on account of
the strong conpartnentalisation of eukaryotic cells.
This was supported by the fact that potentially toxic
manmal i an proteins, for instance interferon-& could be
successfully produced in high |evels by CHO cells
growing in culture (see docunent (7), page 95, first
sentence of the first full paragraph).

In sum the board judges that in view of docunment (5)
in conbination with the common general know edge at the
priority date as exenplified by docunent (7), the
production of human DNase in eukaryotic cells grow ng
in culture woul d have been obvious to the skilled
person. Thus, since the subject-matter of claim1 |acks
an inventive step, the main request fails to neet the
requirements of Article 56 EPC.

First auxiliary request

14.

0500.D

Claim1 of the first auxiliary request is directed to a
nmet hod for the production of human DNase in two
alternative host cells, nanmely eukaryotic cells or

E. coli. As explained above, the use of eukaryotic
cells growing in culture for the production of human
DNase is considered not to involve an inventive step.
For this reason alone the request at issue is not

al | owabl e under Article 56 EPC. However, the question
of inventive step will be exam ned below in respect

al so of the second enbodi nent clained, nanely the
production of human DNase as an intracellular protein
in E. coli (see Section V supra).
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Prior to any considerations in regard to inventive step
of this enbodi nent, the board considers it necessary to
assess objectively the scope of the clains at issue in
accordance with the well-established case | aw of the
boards of appeal (see Case Law of the Boards of Appeal
of the European Patent O fice, 4th edition 2001,

chapter I1.B.4), as the interpretation of the term
"intracellular protein" inclaiml is relevant in the
context of Article 56 EPC.

The precise neaning of the term"intracellular protein”
is not expressly disclosed in the patent specification,
and Exanple 3.4 of the patent, which according to the
appel l ant constitutes the basis for the clained

enbodi nent, does not allow a clear and technically
sensible interpretation of this term It is noted that
in the appellant's argunent in support of an inventive
step for this enbodinment the term"intracellular" has
been construed to nean "cytoplasmatic". However,
nothing in the patent specification suggests such a
narrow i nterpretation. The fact that in Exanple 3.4 the
protein is recovered fromthe cells by SDS
solubilisation rather indicates that the term
"intracellular protein” has to be construed accordi ng
to its general neaning in the art, ie as a reference
not only to proteins located in the cytoplasm but also
to proteins |ocated outside the cytoplasnmatic nmenbrane
(iein the periplasm c space) or in the outer nenbrane.

On this account, docunents (3) and (4) becone rel evant
for the assessnment of inventive step with respect to
the subject-matter of claim1l. Docunent (3) discloses

t he production of staphylococcal nuclease Ain E. col
as a periplasmc protein, by expressing a chineric gene
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t hat encodes nucl ease A fused to the signal peptide of
the E. coli OmwA protein. The fusion protein is

transl ocated across the cytopl asmati c nmenbrane of

E. coli with concomtant cleavage of the signal peptide
(see docunent (3), abstract). In docunment (4) the sane
strategy is enployed to produce ribonuclease T1 from
Aspergillus oryzae in E. coli, an active ribonucl ease

t hat contains four additional am no acids at the
N-term nus being isolated fromthe periplasmc fraction
of the host (see docunent (4), abstract).

Starting fromdocunent (5) and in view of docunments (3)
and (4), the skilled person would have consi dered
produci ng human DNase as a periplasmc (ie
intracellular) protein in E. coli using the approach

di scl osed therein, ie by fusing the hunan DNase gene to
a sequence encoding a suitable signal sequence, eg the
signal peptide of the E. coli OmpA protein. It was al so
reasonable for the skilled person to expect that

E. coli host cells expressing the human DNase protein
woul d continue growing in culture, as the translocation
of the protein into the periplasm c space woul d
circunvent any possible toxic effects due to its

nucl ease activity. The fact that the proteins being
produced in the prior art docunents (3) and (4) were
not manmmal i an but bacterial and fungal nucl eases,
respectively, would not have deterred the skilled
person from applying the approach disclosed in said
docunents to the production of human DNase, as the
nature of the signal peptide and not the origin of the
protein woul d have been the rel evant issue to be

consi dered when aimng at exporting a protein into the
periplasm c space of E. coli
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For these reasons, the subject-matter of claim1 of the
first auxiliary request is considered to be obvious.
Thus, the requirenents of Article 56 EPC are not
fulfilled.

Second and third auxiliary requests

20.

In claim1 of the second and third auxiliary requests
two alternative enbodi nents are clained, the second
enbodi ment being identical to that in claim1l of the
first auxiliary request (ie production of human DNase
as an intracellular proteinin E. coli). Since this
subj ect-matter has been considered to be obvious in the
[ight of the prior art (see points 15 to 19 supra), the
requirenents of Article 56 EPC are not net by these
requests.

Fourth auxiliary request

21.

22.

23.

0500.D

Claiml1l of the fourth auxiliary request differs from
claiml1l of the first auxiliary request in that, when
the host cell is eukaryotic, the human DNase is
expressed as a preprotein and secreted into the culture
medi um as mature protein (see Section VIII supra).

These additional features do not change the objective
techni cal problem as defined starting from docunent (5)
(see point 4 supra).

The suggested solution is now to provide an additional
pepti de or protein sequence that, when fused to the
DNase protein, acts as a secretory signal in eukaryotic
cells directing the DNase outside the cell. Upon
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secretion the secretory signal is renoved and the
mat ure DNase protein appears in the culture nmedi um

As stated above (see points 8 to 9 supra), it would
have been obvious to the skilled person to produce
human DNase in eukaryotic host cells, in particular
manmal i an cel | s using reconbi nant DNA techni ques. Being
aware from docunent (5) of a toxic effect of the DNase
possi bly due to the degradati on of the genetic materi al
(see docunent (5), page 195, right columm, |ast

par agraph, first sentence), the skilled person would
have | ooked for a way to target the DNase protein
outside the cells, in order to prevent contact wth the
cell's genetic material. Docunment (8) would have
suggested to himher a nethod of general applicability.
Thi s docunent discloses a nmethod for inducing manmal i an
cells to secrete human EGF and | gE by fusing these
proteins to the secretory signal of the human IL-2
protein. Upon secretion the signal sequence was renoved
proteolytically, and biologically active EG-F and | gE
were found in the culture nedium Referring to the

met hod of fusing the desired protein to a secretory

si gnal docunent (8) states that "these nethods are
appl i cabl e el sewhere, as in the production and
secretion of useful proteins whose signal sequences are
not known, by using known | eader sequences of other
secretory protein genes" (see page 129, second

par agr aph under the abstract).

Thus, in view of docunent (8), the person skilled in
the art would have regarded it as obvious to fuse the
human DNase protein to a secretory signal in order to
direct this protein through the cell nenbrane out of
t he eukaryotic cell where it has been produced, the
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secretory signal being renoved before the protein is
secreted into the culture nmedi um

During the oral proceedings the appellant argued that

t he skilled person would not have considered using a
foreign secretory signal to direct the human DNase
protein to the culture nedium on account of possible
toxicity problens. Referring to Figure 7, panel B of
docunent (8), the appellant observed that, in clone
nunber 6, one third of the protein produced renai ned
within the cell (see black bar). If a protein with
DNase activity was to be produced, the accunul ati on of
the protein within the cell would have led to a
degradation of the genetic material which, as the cells
are dividing (see docunent (8), Figure 4), would becone
exposed during mtosis.

The respondent admtted that a fraction of the DNase
protein produced m ght be present, at a certain stage
in the secretion process, inside the cell. However,
since the protein would not be free in the cytopl asm
but strictly confined to the vesicles of the secretory
system it could never cone into contact with the
cell's genetic material, not even during mtosis.

In the board's judgnent, the skilled person was aware
of the exquisite conmpartnentalisation characteristic of
eukaryotic cells; thus, the possibility that sone DNase
protein remained within the cell would not have
deterred him her fromtrying the approach suggested in
docunent (8) with a reasonabl e expectation of success.
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On this account, it is considered that, by conbining
t he teachi ngs of docunents (5) and (8), the skilled
person woul d have arrived at a process falling within
the scope of claim1l1l, which thus |acks an inventive
step. Consequently, the fourth auxiliary request of
which claiml is part is not allowable under

Article 56 EPC.

Fifth auxiliary request

29.

30.

31.

0500.D

Claim1l1l of the fifth auxiliary request differs from
claiml of the previous request in that, when the host
cell is eukaryotic, the preprotein conprises the native
human DNase signal having the am no aci d sequence as
shown underlined in Figure 1 of the patent (see

Section VIII supra).

As stated in point 8 supra, the appellant has not

provi ded any evidence or argunents in support of the
non- obvi ousness of the cloned human DNase gene as shown
in Figure 1. Thus, the board nust assune that the
skill ed person woul d have been able to clone the

conpl ete codi ng sequence of the human DNase gene,

i ncludi ng the sequence encodi ng the secretory signal
shown underlined in Figure 1, w thout exercising any

i nventive skills.

The appel lant argued that at the priority date of the
patent it was not known that the human DNase had a
secretory signal and that, even once it was avail abl e,
it would not have been obvious to the person skilled in
the art to enploy the native DNase signal, as opposed
to a heterol ogous signal, eg as taught in docunent (8).
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The board does not concur with the appellant in this
respect. Once the conplete coding sequence of the human
DNase gene as shown in Figure 1 had been cl oned and
sequenced by routine experinentation, the encoded an no
aci d sequence could have been derived therefrom w thout
difficulty. A cursory glance at the derived sequence
woul d have sufficed for a skilled person to notice that
the first amno acid after the nethionine is a |ysine,
whereas the analysis of urinary nmature DNase had
revealed a leucine at the Ntermi nus of the protein
(see paragraph [0002] of the patent in suit with
reference to the prior art). This observati on woul d
have provided a skilled person working in the field of
expression of manmalian proteins with the necessary
notivation to examne nore carefully the N-term na

am no acid sequence of the protein derived fromthe

cl oned gene. As the features of signal sequences in
prokaryotic and eukaryotic proteins were well known in
the art at the priority date (see, for instance,
docunent (8), first paragraph under the abstract), the
skilled person woul d have readily recognised that the
N-term nal donmain of the DNase protein encoded by the
cl oned gene corresponded to a secretory signal. Also,
gi ven that the human DNase protein is secreted by
pancreas cells, the skilled person would reasonably
have expected to find some kind of nechanism eg a
signal sequence that directs the protein outside the
cells.

The appel | ant has provi ded no convincing evidence in
support of his allegation that the skilled person would
not contenplate using the native signal but would

rat her use a heterol ogous one instead. It follows from
t he passage in docunent (8) cited above (see point 24
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supra) that foreign signals were considered to be
useful mainly in cases where the signal sequence of the
protein to be produced was not known. Thus, the board
has no doubt that, once it had becone obvious that the
human DNase gene encoded a preprotein with a secretory
signal, the skilled person, whose attitude is cautious
and conservative (see T 455/91, QJ 1995, 684), would
have thought - as a first option - of using said native
signal to direct the DNase protein outside the host
cells.

In view of the foregoing, the board concludes that the
process according to claim1l was obvious to the skilled
person. Thus, an inventive step within the neaning of
Article 56 EPC cannot be acknow edged for the subject-
matter of this claim

Si xth auxiliary request

35.

Claim1 is directed exclusively to a process for the
production of human DNase as an intracellular protein
in E. coli, the particular features of this process
being identical to those of the second enbodi ment of
claiml1 of the first auxiliary request. For the reasons
gi ven above (see points 15 to 19 supra), the subject-
matter of claim1l does not fulfil the requirenments of
Article 56 EPC.

Concl usi ons

36.
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None of the requests on file nmeets the requirenents of
Article 56 EPC. Thus, the contested decision cannot be

set asi de.
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Or der

For these reasons it is decided that:

The appeal is dism ssed.

The Regi strar: The Chai r man:

A. Wl i nski L. Galligani

0500.D



