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Summary of facts and subm ssions

1419.D

The appeal lies fromthe decision of the Opposition
Division to reject the opposition agai nst European
patent EP-0 499 990 with the title "Method for
produci ng cystei ne-free peptides"” which was granted
with 10 clains for all Designated Contracting States.

Ganted claim1l read as foll ows:

"1. A nethod for producing a cysteine-free peptide,

whi ch conprises cultivating a transfornmant having a
vector carrying a gene coding for a fused protein
conprising a protein having cysteine at its N-term na
and a cysteine-free peptide ligated to the N-term na

to express said fused protein, and subjecting the
expressed fused protein to a reaction for cleaving the
peptide |inkage on the am no group side of the cysteine
resi due, wherein the reaction for cleaving the peptide
i nkage is conducted by a cyanilation reaction by using
a S-cyanilation reagent followed by

(i) hydrolysis to produce a carboxypeptide, or by

(ii) amnolysis to produce an am de or substituted
am de

derivative at the respective Ctermnal."

| ndependent clains 4 and 7 were directed to further
nmet hods of producing a cysteine-free peptide which al so
i nvol ved said peptide being the N-term nal part of the
fusion protein and being linked to the rest of the
nol ecul e by a cystei ne. Dependent clains 2 and 3, 5 and
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6 and 8 were directed to further features of the
net hods of clains 1, 4 and 7 respectively.

| ndependent claim9 and claim10 dependent thereof were
addressed to specific peptides.

The opposition for lack of inventive step was directed
agai nst granted clains 1 to 8. The Opposition Division
deci ded that the teaching of document (2) (see bel ow)
on its own did not destroy the inventive step of the
presently clainmed nethod. In addition, it was found
that the conbination of the teaching of docunment (2)
with that of docunent (11) (see below) could only be
argued to render the clained invention obvious by
appl yi ng hi ndsi ght.

The docunents nentioned in the present decision are the
fol |l ow ng:

(2) EP-A-0 301 485,

(11) Unhl én, M and Mks, T., Gene Expression
Technol ogy, Methods in Enzynol ogy, Vol une 185,
pages 129 to 143, Edited by D. V. Goeddel,
Academ c Press, Inc., 1990.

The argunents in witing and during oral proceedings by
the Appellants (Opponents) insofar as they are rel evant
to the present decision may be summari zed as foll ows:

- Docunent (2) which described a process for
obtaining a cysteine-free peptide, the first two

steps of which invol ved:

- expressing said peptide as part of a fusion
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protein whereby it was |linked to the rest of the
nmol ecul e by a cysteine (col. 2, lines 11 to 32);

- cleaving the fusion protein at the |level of the
cysteine internediary residue (col. 4, lines 41
to 51).

These steps were the sane as those of the process in
claim1. That the desired peptide was the C-term na
rather than the N-termnal part of the fusion protein
(as now cl ained) was not a relevant feature. I|ndeed,
the skilled person would notice that the N-term na
part of the fusion protein, ie. the carrier part, was
recovered intact by scission on the amno group of the
cysteine residue. He/she would also infer therefrom
that any ot her peptides expressed as the N-term na
part of the fusion protein could also be produced in a
native state.

It should al so be taken into account that no difference
was made in the clainms between the N and G termna
parts of the fusion protein, which were both call ed
"peptide".

For these reasons, docunment (2) on its own destroyed
the inventive step of the clained process.

- Al ternatively, docunent (2) being the cl osest
prior art, the problemto be solved could be
defined as using the process described therein to
provi de cystein-free peptides in a different
manner .

The sol ution provided was that the fusion protein
be produced with the desired peptide being the

1419.D Y A
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N-term nal part of said protein and |inked by a
cysteine to the rest of the nolecul e.

The conbi nation of the teachings of docunents (2)
and (11) rendered this solution obvious as
docunent (11) disclosed that a fusion protein
coul d be produced with the desired peptide at the
N or C termnal end. In the passage bridging
pages 134 and 135, it was explained that it was
advant ageous to produce the desired peptide as the
N-termnal part in order to facilitate direct
N-term nal sequencing of said peptide. Gven this
information, the person skilled in the art would
understand that if the desired peptide was
produced as the N-termnal part of the fusion
protein, it would be obtained with an intact
N-term nal end. This was precisely the solution
proposed in the patent in suit for obtaining the
desired peptide in its native state, which

sol ution was, thus, obvious.

The fact that in the clainmed proces, the desired
peptide was directly obtained in its native state
rather than with a nodified cysteine at its NH2
end was not an advantage of said process conpared
to that described in docunent (2) because docunent
(2) taught how to get rid of the nodified
cyst ei ne.

Finally, as the process of claiml anobunted to a
non-synergi stic addition of a known reconbi nant
step for making a fusion protein and a known

chem cal step for cleaving that protein, the
conbi nation of any docunent describing the first
step with any docunent describing the second step
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rendered the clainmed subject-matter non-inventive.

The argunents in witing and during oral proceedi ngs by
t he Respondents (Patentees) insofar as they are

rel evant to the present decision nay be summari zed as
fol | ows:

- Docunent (2) described a process for the
producti on of cysteine-free parathornone by
expressing this peptide as the Cterm nal part of
a fusion protein linked to the Nterm nal part by
a cysteine and, then, separating it fromsaid
fusion protein by various chem cal neans.

Par at hor nrone was, thus, obtained with a nodified
cysteine instead of its first amno-acid (serine),
whi ch nodified cysteine had to be either
reconverted into a serine or elimnated in further
experinmental steps.

The probl em of produci ng any desired cysteine-free
peptide in its native state was neither nentioned

nor suggested, |et alone was the solution clained

in the patent in suit, given.

The argunent by the Appellants that docunment (2)
taught the skilled person to express the desired
cysteine-free peptide as the Nterm nal part of
the fusion protein, if this was wanted in its
native state, because the docunent disclosed,
albeit inplicitly, that the carrier part of the
fusion protein (the Nterm nal part) was obtained
in a native state, was not convincing. Firstly,
docunment (2) was clearly limted to the production
of parathornone. Secondly, cysteines were present
in the carrier part of the fusion protein (cro-a



1419.D

- 6 - T 0294/ 99

gal actosidase) ie. it was not a cysteine-free
peptide. Finally, only the N-term nal subfragnent
of the carrier protein would be retrieved in its
native state by chem cal scission, which
subfragnment was never nentioned in docunment (2),
nor was the desirability of obtaining it.

Contrary to the Appellants' argunent, there was no
anbiguity as to which part of the fusion protein
was i ntended to be produced by the clained
processes, as the desired peptide was the only one
identified as being cysteine-free.

Docunent (2) on its own did not destroy inventive
st ep.

Starting fromdocunent (2) as the closest prior
art, the problemto be solved could be defined as
providing a cysteine-free peptide in its native
state and in high yield.

None of the cited references alone or in

conbi nati on gave any indication as to what to do.
Docunent (11) which discussed C and N-term na
fusion strategies did not disclose that fusion
proteins could be produced with a cysteine residue
linking the N and C-termnal parts. It was, thus,
only with hindsight that its teaching could be
conbined with that of document (2). The nention on
page 134 that N-term nal fusions were advantageous
for direct sequencing of the peptide of choice
woul d be taken by the skilled person as neaning
that with such fusions, one would not have to
sequence the entire carrier peptide before getting
to the sequence of the desired peptide. Thenagai n,
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it was only wi th hindsight know edge of the
present invention that the observation about ease
of sequencing could be interpreted as suggesting
i n an obvious manner that positioning the desired
peptide at the N-terminal end of the fusion
protein with a cysteine link to the Cterm na
carrier part of the fusion protein would enable
its recovery in a native state.

It was a distinctive advantage that the clained
process enabled the direct recovery of the desired
peptide in its native state, as the nethods
suggested in docunent (2) for cleaving the

nodi fied cysteine fromthe N-term nal end of the
desired peptide obtained by the nethod therein
descri bed were either cunbersone or did not give
satisfactory results.

The cl ai ned subj ect-matter was inventive over the
conbi nati on of the teachings of docunents (2) and
(11).

The Appel l ants requested that the decision under appea
be set aside and that the European patent No. 0 499 990
be revoked.

The Respondents requested that the appeal be dism ssed
and the patent be nmintai ned.

Reasons for the decision

1419.D

Docunent (2) describes three processes for aneliorating
t he reconbi nant production in E. coli, of the hornone
cal | ed parathornmone. In one such process, advantage is
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taken that parathornone does not contain any cysteine:

- par at hornone is expressed as the C-term nal part
of a fusion protein, which part is linked to the
N-term nal part by a cysteine, the |inkage
i nvol ving the substitution of the first amno acid
of parat hornone (serine) by said cysteine
(Fig. 1B2), and,

- parat hornone is retrieved fromthe fusion by known
chem cal nethods (page 3, col. 4, lines 41 to 58),
one of them being that the cysteine is cyanil ated
and, then, the fusion protein is cleaved at the
| evel of the nodified cysteine which renains at
the NNtermnal end of the Cterm nal part of the
nol ecule ie. at the N-term nal end of
par at hornone. The nodified cystei ne needs to be
elimnated thereafter.

The argunent by the Respondents that the N-term na

part of the fusion protein (the carrier part) linked to
the C-terminal part (the parathornone) by a cysteine in
t he above-nenti oned process and its subsequent sci ssion
from par at hornone coul d be consi dered as neeting the
requirenents of claiml1l nust fail, because this
N-termnal part is not free of cysteine (subm ssion by
t he Respondents at oral proceedings, not challenged by
the Appellants). Cyanilation of the fused protein wl|
"conceptual ly" result in the N-term nal peptide of the
carrier protein (fromthe first amno-acid in the

nol ecul e to the am no-acid preceeding the first
cysteine) being recovered in an intact form whereas al
subsequent peptides will carry a nodified cysteine
residue at their N-termnal end. However, docunent (2)
I's not concerned and does not descri be what happens to
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or could be done with the carrier part of the fusion
protein. Thus, it does not provide a clear and

unanbi guous di scl osure of a cysteine-free peptide being
derivable fromthe N-term nal end of said carrier part
by a process such as clained. Accordingly, |ack of
novelty (which was anyhow not cited as a ground of
appeal) is not at stake and docunent (2) is to be

consi dered solely under Article 56 EPC as the cl osest
prior art to the subject-matter of claim1.

Starting fromdocunent (2), the problemto be solved
may be defined as providing a reconbi nant process to
produce any cysteine-free peptide in a native state.

The solution is a process involving two steps:

- expressing the cysteine-free peptide as the
N-term nal part of a fusion protein, which part is
linked to the C-termnal part by a cysteine.

- retrieving the cysteine-free peptide fromthe
fusion by the "cyanilation nmethod" (see above),
the nodifed cysteine residue thus remaining at the
N-term nal end of the the carrier part of the
fusion protein.

As the desired cysteine-free peptide is the Nterm na
part of the fusion protein, it is directly obtained in
Its native state.

Docunent (2) does not nention expressis verbis that

par at hornone is a cysteine-free peptide. Furthernore,
as al ready nentioned in point 2 above, docunent (2)
provi des three processes for producing parathornone
which differ fromeach other by the am no-acids used to
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link the hornone to the carrier part in the fusion
protein. In the Board's judgnent, the skilled person
wanting to produce a cysteine-free peptide woul d,
nonet hel ess, consi der the teachings of docunment (2) and
wi thin these teachings, his/her attention would be
drawn to the nethod involving the cysteine |ink at the
expense of the other nethods because the sequence of
par at hor nrone was known at the priority date (and,
therefore, the lack of cysteines within it; patent-in-
suit, page 2, col. 2, lines 14 to 17)) and the nethod
of cleaving at the | evel of a cysteine residue, would
be thought especially convenient since it could not
take place within the desired cysteine-free peptide.
Thus, docunent (2) points out, albeit in an indirect
manner, to cysteine being a suitable link in fusion
proteins to be used as internmediary products in the
production of cysteine-free peptide.

However, there is no direct or indirect disclosure in
docunent (2) that parathornone could be expressed as
the N-termnal part of the fusion protein. On the
contrary, this docunent gives detailed information on
how to treat the nodified parathornone obtained as the
C-termnal part of the fusion protein after the

cl eavage reaction, to recover it inits native state.
The skilled person is, thus, clearly directed to this
and only this way to proceed. Accordingly, docunent (2)
does not nake obvious the reversal of the order of the
carrier part and the desired cysteine-free peptide in
fusion proteins.

The Appell ants' argunent that the clainmed solution
(desired peptide expressed as the N-term nal part of
the fusion protein, cysteine |inkage) was rendered
obvious by the fact that the carrier part of the fusion
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protein produced according to the process disclosed in
docunent (2) was obtained in a native state, is not
accepted for the sane reasons as given in point 2
supra: the carrier part of the protein is not the
peptide which it is desired to produce, it is not
cysteine-free, neither its fate nor that of
subfragnents thereof are nentioned in docunent (2).
Thus, the Board concludes that it is only with

hi ndsi ght that one could draw the conclusion that the
nere existence of a carrier part at the Ntermnal end
of the fusion protein renders obvious the cl ai ned
solution to the above stated problem

The further argunent that it was not clear fromthe

cl ai mwordi ng whether it is the N or the Ctermna
part of the fusion protein which is intended to be
produced is al so not convincing for the Board because
the desired peptide is always clearly identified as the
one part of the nolecule which is cysteine-free.

For these reasons, docunment (2) on its own does not
make obvi ous the subject-matter of clains 1 to 8.

It was al so argued that the conbination of the

teachi ngs of docunents (2) and (11) was detrinental to
i nventive step. Docunent (11) is areview article on
"Gene fusions for the purpose of expression". The
advant ages and di sadvantages of N term nal fusions are
di scussed in the passage bridgi ng pages 134 and 135.
One di sadvantage which is nmentioned is that "when

chem cal nethods are used to release X (the desired
peptide), a cleavage rest is usually obtained in the

C termnus, thus giving a nonnative protein."
added by the Board). Conversely, "the ease with which

direct N-term nal sequencing of the gene fusion product

(locution
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can be perforned" is stated as advant ageous.

Fromreading the earlier passage, it is clear that for
the authors, the desired peptide is recovered as the
N-term nal part of the fusion protein, the am no-acid
at the CGtermnal end of said desired peptide being
nodi fied. Processes such as cl ai ned whereby the

cl eavage reaction at the |evel of the cysteine |ink

| eaves the nodified cysteine as the first amno acid at
the N-termnal end of the Ctermnal part of the fusion
protein are not envisaged. Indeed, in a |latter chapter
devoted to "Site specific cleavage of fusion proteins”
(page 140), chem cal nethods |eaving the nodified am no
acid at the NNtermnal end of the Cterm nal part of
the fusion protein (such as the cysteine nethod) are
not mentioned. In addition, the authors enphasize the

| ow specificity of the chem cal nethods and direct the
skilled person to enzynmatic nethods which are said to

| eave an extra residue at the Ctermnal end of the N
term nal part of the fusion protein.

In the Board's judgnent, as docunent (2) discloses
obtai ning the desired peptide in a native state but
does not nmake any nention of retrieving it as the
N-term nal part of the fusion protein and docunent (11)
di scl oses retrieving the desired peptide as the
N-term nal part but not in a native state, it is only
wi t h hi ndsi ght know edge of the present invention that
one woul d conbine these teachings to arrive at the
processes such as clained in clains 1, 4 and 7 whereby
the desired peptide is produced in a native state as
the N-termnal part of the fusion protein.

The Appel lants al so argued that the advantage
identified as the ease of sequencing of the desired
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pepti de, when expressed as the N-term nal part of the
fusion protein would make it inplicitly obvious to the
skill ed person that the desired peptide is obtained in
a native state and that this feature when conbined with
t he teaching of docunent (2) rendered the clained
process obvious. This argunent cannot be accepted
because am no aci d sequenci ng does not require that the
desired peptide be cleaved fromthe C-termnal carrier
protein: as it is done on the fusion protein itself,

t he di sadvantage nentioned in point 10 above with
regard to retrieving the desired peptide fromthe
fusion protein remains as well as the resulting
observations made in point 11. Thus, the reasoning
devel oped in point 12 applies.

The Appel |l ants' argunent that the conbinati on of any
docunent relating to the expression of a protein fusion
W th any docunent relating to its cl eavage woul d nmake
the clai ned invention obvious is also not convincing
because, as already pointed out, only the conbination
of a specific order of the desired peptide and the
carrier part in the fusion protein with cl eavage
reactions leaving the nodified amno acid with the
unwanted part of the fusion protein is suited to carry
out the clainmed process.

In view of the findings in points 2 to 13 above, no
advant ageous effect is needed for the acknow edgenent
of inventive step. Thus, the existence of an advantage
in the presently clai ned processes over that disclosed
i n docunent (2) need not be eval uat ed.

For these reasons the Board concludes that the clai ned
processes are not rendered obvious by any of the
documents on file alone or in conbination.
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Or der

For these reasons it is decided that:

The appeal is dism ssed.

The Regi strar: The Chai rwonan:

P. Crenona U. Kinkel dey
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