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Summary of Facts and Subm ssi ons

l. Bot h opponents 1 and 2 | odged appeal s agai nst the
interlocutory decision of the opposition division dated
23 February 1999, whereby the European patent
No. O 306 318, claimng the priority dates of
4 Septenber 1987 and 17 August 1988, was naintai ned on
the basis of the first auxiliary request (clains 1 to
19) then on file, in tw versions, one for al
desi gnated states except ES and GR (non-ES, non-GR) and
the other for ES and GR

1. The patent had been opposed (i), under Article 100(a)
EPC, on the grounds that the invention was not new, did
not involve an inventive step and was not susceptible
of industrial applicability, and (ii), under Article
100(b) EPC, on the ground that the invention was not
sufficiently disclosed (Article 83 EPC)

L1l In reply to the two statenments of grounds of appeal,
t he patent proprietor (respondent) filed observations
with a letter dated 24 January 2000.

| V. Wth a letter dated 14 April 2000, opponent 1 withdrew
its appeal, opponent 2 thus remaining the only
appel | ant.

V. On 30 January 2003, the board issued a comrunication

pursuant to Article 11(2) of the Rules of Procedure of
t he Boards of Appeal indicating its prelimnary and
non- bi nding views on the matters of the case.

\Y/ In reply thereto, the respondent filed with a letter
dated 5 May 2003 a first auxiliary request, the clains

1948.D
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as maintai ned by the opposition division being its main
request .

The clains (non-ES, non-GR) as maintai ned by the
opposi tion division consisted of 19 clains, of which,
in addition to claim1, clainms 4, 10, 17, 18 and 19
wer e i ndependent.

C aim4 read:

"4. A pol ypeptide anal og of S1 subunit of the Bordetella

exotoxi n, the pol ypeptide anal og having an am no acid
sequence which differs fromthe naturally occurring
sequence of the S1 subunit by one ore nore am no acid
residues in the regi on bounded by valine 7 and proline
14, inclusively, wherein arginine 9 has been replaced by
| ysine, which pol ypeptide analog (a) can elicit toxin-
neutralizing levels of antibodies and (b) is free of
enzymatic activities associated with toxin
reactogenicity.”

Claim18 was directed to a nmethod of producing such an
anal og.

Claim 10 and claim 19 were directed, respectively, to a
vacci ne conprising such an anal og and a net hod of

produci ng such a vacci ne.

Claim1l and claim 17 were directed, respectively, to a
DNA nol ecul e encodi ng such an anal og and a net hod of
produci ng such a DNA nol ecul e.

The set of clains for ES and GR contai ned correspondi ng
nmet hod cl ai ns.
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Oral proceedi ngs took place on 8 May 2003. They were
attended by the appellant and the respondent.

The follow ng docunments are referred to in the present

deci si on:

(D1) Alfredo Nicosia et al., Proc. Natl. Acad.
Sci. USA, Vol. 83, No. 13, July 1986,
Pages 4631 to 4635;

(D2) Cam |l e Locht and Jerry M Keith, Science,
Vol . 232, No. 4755, 6 June 1986, Pages 1258
to 1264;

(D5) W Neal Burnette et al., Bio/Tech., Vol. 6
June 1988, Pages 699 to 706;

(D12) Ri no Rappuoli et al., Tibtech, July 1991,
Vol . 9, No. 7, Pages 232 to 238;

(D18) Makot o Tanura et al., Biochem stry, Vol. 21,
No. 22, 26 Cctober 1982, Pages 5516 to 5522;

(D19) Juan L. Arciniega et al., Infect. |mun.,
Vol . 59, No. 1, Cctober 1991, Pages 3407 to
3410;

(D26) H roko Sato et al., Infect. Imun., Vol. 55,
No. 4, April 1987, Pages 909 to 915;

(D27) H roko Sato et al., Infect. Imun., Vol. 46,

No. 2, Novenber 1984, Pages 422 to 428;
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(D31) W Neal Burnette et al., Biologicals,
Vol . 21, No. 1, March 1993, Pages 12 and 13;

(D36) W Neal Burnette, in "Vaccine Research and
Devel opnents", Vol. 1, Wayne C. Koff and
Howard R Six Editors, Mrcel Dekker Inc.,
New Yor k, 1992, Pages 143 to 189;

(D39) Sheena M Loosnore et al., Infect. |nmun.
Vol . 58, No. 11, Novenber 1990, Pages 3653
to 3662.

The appellant's submi ssions in witing and during oral
proceedi ngs, insofar as they are relevant to the
present decision, can be sumrari zed as foll ows:

Clains as mmi ntai ned by the opposition division:
sufficiency of disclosure, novelty and inventive step
of the subject-matter of claim4

Produci ng anal ogs of S1 subunit of the Bordetella
exotoxin using site-directed nutagenesis and testing
sai d anal ogs could be perfornmed w thout any burden.
Nevert hel ess, none of the anal ogs structurally defined
as in claim4 and theoretically enconpassed w thin that
claimcould (i) be capable on their own of eliciting
toxin-neutralizing |l evels of antibodies and (ii) be
free of enzymatic activity associated with toxin
reactogenicity. Such anal ogs were not disclosed in the
patent. | n post-published docunents, the inventor

hi msel f had adm tted that no anal og was capable on its
own of eliciting toxin-neutralising |evels of

anti bodi es. Therefore, the requirenents of Article 83
EPC were not net.
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Novelty was not an issue. The person skilled in the
art, on the basis only of either of docunents (Dl) or
(D2), would have regarded it as "logical" to replace
the arginine at position 9 by a lysine. Thus, w thout
t he exercise of inventive skill, he/she would have
prepared anal ogs structurally and functionally defined
as in claim4. Therefore, the requirenents of

Article 56 EPC were not net.

The respondent's submissions in witing and during oral
proceedi ngs, insofar as they are relevant to the
present decision, can be summarized as foll ows:

Clains as mmi ntained by the opposition division:
sufficiency of disclosure, novelty and inventive step
of the subject-matter of claim4

There was no requirenent that the clainmed anal ogs

al ways elicited toxin-neutralizing | evels of

anti bodi es. They only had to have the capability of
doing so. In any case, analogs could be regarded as

i nternedi ate products conpared to the whol e hol ot oxi n.
"Eliciting toxin-neutralizing | evels of antibodies" was
to be interpreted as "providing i mmunoprotection”.
"Free of enzymatic activity associated with toxin
reactogenicity" should be interpreted in the Iight of
t he description as exhibiting little or no ADP-

ri bosyltransferase activity. Therefore, the anal ogs of
the invention were sufficiently disclosed. They were
al so undoubtly susceptible of industrial applicability
and new over the cited prior art. Neither of docunents
(D1) and (D2) contained an incentive to replace
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arginine at position 9 by lysine. Therefore, the

cl ai med invention involved an inventive step.

The appel | ant requested that the decision under appeal
be set aside and the patent be revoked.

The respondent requested that the decision under appeal
be set aside and the patent maintained as in that

deci sion save for an anmended page 8 of the description
as filed during the oral proceedings.

Reasons for the Decision

Clainms as maintai ned by the opposition division

Article 83 EPC

1948.D

The preparation by use of site-specific mutagenesis of
anal ogs having an am no acid which differs fromthe
natural ly occurring sequence of the S1 subunit by one
or nore amno acid residues in the region bounded by
valine 7 and proline 14, inclusively, wherein

arginine 9 is replaced by lysine, and testing such
anal ogs for the properties (a) and (b) as recited in
claim4 can be perforned, on the basis of the

di scl osure made in the patent, by the person skilled in
the art without any difficulties or undue burden. This
is indeed admtted by the appellant which however
argues that it would not be possible to succeed in
obt ai ni ng anal ogs actual ly displaying the required
activities a) and b). This in its view anobunts to a

| ack of enabl enent.
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A Sl-derivative, referred to as "4-1", is disclosed in
the patent which differs, in the regi on bounded by
valine 7 and proline 14, inclusively, fromthe
naturally occurring S1 subunit and fromthe
correspondi ng reconbi nant S1 subunit, referred to as
"the rS1 subunit", in that arginine 9 has been repl aced
by lysine. It further differs therefromin that the
native aspartyl aspartyl residues at positions 1 and 2
of its amno term nus have been repl aced by

met hi onyl val yl residues (see page 14 to 16 and Figure 7
in the patent specification).

The i mmunol ogi cal properties and enzymatic activities
of the said derivative "4-1" have been investigated in
a conparative study involving the rS1 subunit and 7

ot her Sl-derivatives differing fromderivative "4-1"
only in that the regi on bounded by valine 7 and
proline 14, inclusively, has been nutated differently.

The results of this investigation are sumarized in
Tabl e 2 on page 12 of the patent specification with the

i ndi cation, for each of the derivatives tested and for
the rS1 subunit, of a binding to antibody 1B7 (see the
colum in the mddle) and the presence of ADP-

ri bosyltransferase activity (see the right-hand col umm).
As reflected by the table, both the derivative 4-1
(which is produced by clone pPTXS1 (6A-3/4-1))and the
rS1 subunit (which is produced by clone rPTXS
(pPTXS1/1)) were proved to be capable of binding to

anti body 1B7. In contrast, as also indicated in Table 2,
not the rS1 subunit but only derivative 4-1 exhibited
little or no ADP-ribosyltransferase activity.
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In the board's judgnent, on the basis of such results,
the person skilled in the art woul d have consi dered
derivative "4-1" able to elicit toxin-neutralizing

| evel s of antibodies (see point 6, infra) and to be
free of enzymatic activities associated with toxin
reactogenicity (see point 7, infra). This finding is
based on the follow ng considerations:

| munol ogi cal properties of derivative "4.1"

An experinment is reported on page 8, lines 23 to 37 in
the patent specification (see also Figure 6) in which
mce were immuni zed with crude unnmutated rS1 subunit,
and subjected to intracerebral challenge with the
Bordetel |l a pertussis nouse virulent strain 18323.

Mortality was scored for as |long as 45 days post-
chal l enge. An increase in survival tinme for rS1-

i mmuni zed animals relative to uni nmuni zed controls was
observed. Further, a nunmber of mce receiving

adj uvanted rS1 were conpl etely protected agai nst
chal | enge, the adjuvanted rS1 eliciting dose-responsive
protection.

Achi evenrent of a conplete protection neans that rSl
subunit had elicited in the i munized m ce toxin-
neutralizing |levels of antibodies.

From the description (see page 10, lines 5 to 30, in

t he patent specification), the person skilled in the
art would have known that, as proved using truncated
versions of the mature S1 nolecule, the antigenic

epi tope that binds anti body 1B7, a nonocl onal anti body
known to neutralize pertussis toxin biological

activities and to passively protect m ce agai nst
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intracerebral challenge with virulent B. pertussis (cf

docunents (D26) and (D27)), lies at |least partially
within the region bounded by valine 7 and proline 14,

i ncl usively.

The rS1 subunit and the derivative "4-1", which have
bot h been obtai ned reconbinantly, only differ, apart
fromthe am noterm nal substitution, in that, in the
anal og, arginine 9 has been replaced by |ysine.

Repl acenent and ami noterm nal substitution have not
affected the recognition by anti body 1B7 (see Table 2
on page 12 in the patent specification). Thus, the
board considers that the person skilled in the art
woul d have concl uded that derivative "4-1" would have
behaved in vivo as the rS1 subunit and, therefore,
woul d have elicited, upon inmunization of mce, toxin-

neutralizing |levels of antibodies.

The appel l ant argues that, in view of the statenent

al so found on page 8 (see lines 37 and 38) in the

pat ent specification, which reads: "Later studies have
not confirmed i munoprotection against intracerebral

chall enge with B. pertussis nouse virulent strain

18323.", the results of the afore-nentioned

i mmunopr ot ection experinents cannot be trusted and are
only artefacts. The board notes that said statenent
does not contradict the finding that the rS1 subunit
can provide conplete i munoprotection but nerely
illustrates the inherent variability of results of
experinments involving the nouse intracerebral chall enge
assay, a variability about which the inventor has
expressed concerns in the post-published docunent

(D5) (see page 704).
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It is not denied that, in post-published docunents
cited by the parties, doubts have been expressed

whet her the reconbi nant S1 subunit was capabl e of
eliciting nouse-protective antibodies on its own (see,
for exanple, docunent (D31), page 12, which itself
refers to docunent (D5)). However, positive results
have been provided in the patent and, as these
particul ar results have not been contradicted by any
expert opinion, they cannot be disregarded. Moreover,
post - publ i shed docunent (D19) has corroborated the
capability of the nutant S1 subunit having arginine 9
repl aced by Iysine to protect on its own at |east part
of the tested mce froman aerosol challenge with

B. Pertussis (see Table 2 on page 3408).

Not wi t hst andi ng t hese remarks, one should pay attention
to the precise wording used in claim4 which does not
read "whi ch pol ypeptide analog elicits toxin-
neutralizing | evels of antibodies"” but which

pol ypepti de anal og can elicit toxin-neutralizing |evels
of antibodi es” (enphasis added by the board). That
wording is obviously intended to take into account
situations where, although the analog tested has the
capability of eliciting the antibodies, the expected
elicitation or effect thereof is not or is only poorly
observed, due to the uncertainty inherent in biological
tests such as the nouse intracerebral chall enge assay
or because the conformational state of the anal og m ght
not permt in sone instances the correct recognition of
the protective epitope by the i mune system of the

i mmuni zed animals. In this |ast respect, it is to be
noted that the protective epitope recognized by

anti body 1B7 has been hypot hesi zed to be conposed of
regi ons which are not contiguous in the primary
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structure of the antigen (see docunent (D12), page 235)
whi ch neans that this epitope may be confornmational.

Enzymatic activities associated with toxin
reactogenicity exhibited by derivative "4.1":

The appel | ant argues that the wording of claim4
requires that the anal ogs of the invention do not
retain any enzymatic activity associated with toxin
reactogenicity and that such anal ogs are not discl osed
in the patent.

The board notes that such a restriction is not regarded
as an absolute prerequisite in the description. As

pl eaded by the respondent, the ADP-ribosyltransferase
bei ng regarded as a nmajor marker of toxin activity, the
intention was to prepare anal ogs exhibiting little or
no ADP-ri bosyltransferase, a reduction of that activity
by a factor of at |east 5000 being regarded as
satisfactory (see page 12, lines 44 to 52 in the patent
specification). The board considers that requiring that
t he anal og be absolutely free of any enzymatic
activities - which, indeed, is not clained - would
anount to an exaggerated and even unpracticabl e

requirenent.

Therefore, the person skilled in the art would have
concl uded that derivative "4-1", which is shown in the
patent to exhibit not only little or no ADP-

ri bosyltransferase, this activity being reduced by a
factor of at |east 5000, but also little or no

det ect abl e gl ycohydrol ase activity, this activity being
reduced by a factor of at least 50 to 100 (see page 12,
lines 44 to 51, in the patent specification), is
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essentially free of enzymatic activities associ ated
with toxin reactogenicity.

8. The person skilled in the art would have i mmedi ately
inferred from Table 2 that substitution in the Si1-
derivatives of nethionylvalyl residues for the
aspartyl aspartyl residues at positions 1 and 2 of the
am no termnus of the native S1 subunit had no inpact
on the capability of binding to anti body 1B7 and
exhi biting ADP-ri bosytransferase activity. Such a
substitution had been made for conveni ence of cloning
only, as confirmed later on in docunent (D36) (see
page 159), the resulting analog being referred to in
the patent specification as "1-4" (see page 13,
lines 13 to 16). The skilled person, knowing that this
analog differs fromderivative "4-1" only by the
i nclusion of the native aspartylaspartyl residues at
positions 1 and 2, would have expected the analog to
bind to anti body 1B7 and exhibit little or no ADP-
ri bosyltransferase activity just as derivative "4-1"
does. Thus, analog "1-4" would al so be expected to
elicit toxin-neutralizing | evels of antibodies and be
free of enzymatic activities associated with toxin
reactogenicity.

9. This conclusion is directly confirmed by the
experinments reported on pages 13 and 14 in the patent
specification and Figure 11. In these experinents,
sem -reconbi nant hol otoxins (B oligoner plus either the
rS1 subunit or analog "1-4") were exam ned for their
ability to elicit a clustering response in Chinese
hanster ovary. Concentrations of at least 10 to 25 ng
of hol ot oxi n containing anal og "1-4" were necessary to
elicit the response which was obtained with

1948.D
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concentrations as low as 0,25 to 0,30 ng/m wth
hol ot oxi n containing the rS1 subunit or conmerci al
pertussis toxin. These results indicate for anal og

"1-4" a drastic reduction of the cytotoxic effect
associated with the enzyne activities of the S1 subunit.

Therefore, an analog is described in the patent
speci fication which has both the required structural
and functional technical features recited in claimi4

The appel | ant does not deny that anal ogs of the

i nvention, when used in conbination with other subunits
part of the toxin, can elicit toxin-neutralizing |evels
of anti bodies, a fact which has been corroborated in
post - publ i shed docunents (see for exanple, docunent
(D39), page 3661). Neverthel ess, the appellant argues
that the preparation of a conplete holotoxin conprising
an anal og of the invention is not sufficiently

di scl osed in the patent.

The board does not consider that a detail ed disclosure
of how to prepare such an hol otoxin shoul d be contai ned
in the description in order that the requirenents of
Article 83 EPC be net, since it has been established
therein that the anal ogs are capable of eliciting

toxi n-neutralizing anti bodi es and general guidance is
provided to the person skilled in the art for such
preparation (see page 3, lines 46 to 53 and page 4,
lines 24 to 38 in the patent specification). This is to
be read with the background know edge of the structure
of the toxin and the subunit re-assenbly experinents
described in prior art docunent (D18). Neverthel ess,
the board notes that anple details are provided on

page 26, lines 42 to 52 in the patent specification,
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whi ch may be useful for the preparation of sem -
reconbi nant hol ot oxi ns.

For these reasons, the board considers that the anal og
as defined in claim4 is sufficiently disclosed. This
concl usion applies de facto to the other clained
aspects of the invention, as all remaining clainms refer
to this analog. Thus, the requirenents of Article 83
EPC are nmet by the clains as maintained by the

opposi tion division.

Article 57 EPC

14.

15.

The objection raised by the appellant was directly
linked to its contention that analogs as referred to in
the clains could not be made.

As the requirenments of Article 83 EPC are considered to
be net, the objection beconmes groundless. In the
board's judgnment, the analog of claim4 is susceptible
of industrial application in the field of nedicine,
this judgnment applying de facto to the other clained
aspects of the invention (see point 12, supra). Thus,
the requirements of Article 57 EPC are nmet by the
claims as mai ntained by the opposition division.

Article 54 EPC

16.

1948.D

Novel ty was no | onger objected to by the appellant at
the oral proceedings. In the board' s judgnent, there

are no docunents on file which affect the novelty of

t he clai ned subject-matter. Thus, the requirenents of
Article 54 EPC are net by the clains as maintai ned by
t he opposition division.
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Article 56 EPC

17.

18.

19.

1948.D

The appellant refers to docunents (Dl) and (D2) as
cl osest prior art.

Docunent (D1), which basically reports on the cloning
and sequenci ng of the pertussis toxin genes, including
t he gene encoding the S1 subunit, provides a conparison
of the am no acid sequence of that subunit with the

am no acid sequence of the fragment A of chol era toxin,
whi ch uses the sane NAD substrate for the ADP-

ri bosylation of different protein targets. Figure 7
(see page 4635) illustrates the honol ogi es found
between the first 100 am no acid residues of the
subunit S1 of the pertussis toxin and the first 98

am no acid residues of cholera toxin fragnent A A
nunber of honol ogy regions are identified, one of them
being within the 7 amno acid region referred to in
claim4 (Tyr8-Arg9-Tyr10- Aspll- Ser12-Argl3-Prol4 in the
native S1 subunit). Am no acids Tyr8, Arg9, Asplil,
Ser12, Argl3 and Prol4 are conmon to both toxins. It is
suggested "that the honol ogous regions of the two
proteins nmay be those interacting with NAD' (see the

| ast but one concludi ng statenment on page 4635).

Docunent (D2) also reports on the nucl eoti de sequence
and genetic organisation of the pertussis toxin gene.
The S1 subunit is conpared not only to the cholera A
subunit but also to the E. coli heat labile toxin A
subunit. Two regions with significant honol ogy are
identified, one of thembeing the region defined in
claim4 (see Figure 3 on page 1261). The suggestion is
made that "the NAD- binding function of the ADP-
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ri bosylating enzynmes is dependent nore on the secondary
and tertiary structures than on the primary structures”.
There is no definite and unanbi guous identification of
the active sites for the ADP-ribosylation in the Sl
subunit. The docunent ends with the specul ative
statenent that "By conparison to other toxin genes with
sim | ar biochem cal functions, and by physi cal
identification of the active sites (..) for the ADP-

ri bosylation in the subunit, it is now possible to

nodi fy [those] sites by site-directed nutagenesis of
the B. pertussis genone. Those nodifications could
abol i sh the pat hobi ol ogi cal activities of pertussis
toxin wi thout hampering its inmmnogenicity and
protectivity. Alternatively, by know ng the DNA
sequence it will be possible to map protective

epi topes. ".

20. The appel |l ant argues that, on the basis of either of
docunents (Dl1) or (D2), the person skilled in the art
woul d have regarded it as "logical" to replace arginine
in the S1 subunit at position 9 by |ysine.

21. The technical problem solved by the invention may be
regarded as the provision of reconbi nant anal ogs of the
S1 subunit which lack enzymatic activity while
retaining that protective epitope which is recogni zed
by the antibody 1B7 and plays an inportant role in nost
of the biological activities of the pertussis toxin.
The solution to this problem as proposed in the patent
is the provision of anal ogs as defined in claim4.

22. Sol ving the probl em woul d have required the person
skilled in the art, as a first step to identify a
region inportant for the ADP-ribosyltransferase

1948.D
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activity and establish the precise |location of the

epi tope, and, as a second step, to ensure that the
adequate nodifications of that region and epitope were
i nvesti gat ed.

23. On the basis only of a conparison of am no acid
sequences, each of docunents (Dl) and (D2) points to
regions of the S1 subunit am no acid sequences regarded
as potential candidates for portions of the nolecule
playing a role in the ADP-ribosyltransferase activity.
Anmong these regions is the region referred to in
claim4. In the absence of any experinental evidence
that this region was actually involved in that
enzymatic activity, the person skilled in the art would
have found no incentive to select that particular
region. Even if, by chance, he/she had selected it,
he/ she woul d al so have found no gui dance as to the
m ni mal nodi fication to be carried out. He/she would
not have been in a position to decide which of the
6 common am no acids (Tyr8, Arg9, Aspll, Serl1l2, Argl3
and Prol4 in the S1 subunit) should be replaced and
whi ch ami no acid should be used as a substitute for the
one or nore positions to be changed. If, by way of
hypot hesi s, the person skilled in the art had (which is
not accepted by the board) found sonme indication to
sel ect position 9 in the am no acid sequence as being
the critical position, he/she would have had no
particul ar reasons to select |lysine for the replacenent.
Mor eover, neither of those docunents contains any
gui dance as to the location of the epitope recognized
by anti body 1B7.

1948.D
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Therefore, the board considers that the person skilled
in the art, aware of docunents (Dl) and (D2), would
have had to exercise inventive skill in order to arrive
at the proposed solution to the stated techni cal

pr obl em

Thus, the board concludes that the invention of claim4
i nvol ves an inventive step, that conclusion al so
applying de facto to the rest of clainms (see point 12,
supra). Thus, the requirenents of Article 56 EPC are
nmet by the clains as maintained by the opposition

di vi si on.

Descri ption

26.

1948.D

A di screpancy exi sted between the statenent, found in
claim4 and each of the other independent clains,
according to which "the pol ypeptide anal og [ having] an
am no acid sequence which differs fromthe naturally
occurring sequence of the S1 subunit by one ore nore
am no acid residues in the region bounded by valine 7
and proline 14, inclusively, wherein arginine 9 has
been replaced by lysine," (enphasis added by the board)
and description page 8 as accepted by the opposition

di vi sion which stated that "[Modification of the
valine 7 through proline 14 region, including
substitution and/or deletion of one or nore am no acids,
results in S1 anal og products"” (enphasis added by the
board). The respondent requests that the term "and/ or
del eti on" be del et ed.
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27. As the requested anmendnent results in an appropriate
adaptation of the description to the clains as
mai nt ai ned by the opposition division, which is
necessary for a correct determ nation of the extent of
protection as foreseen in Article 69 EPC, the board
regards said anendnent as accept abl e.

Or der

For these reasons it is decided that:

1. The deci sion under appeal is set aside.

2. The patent is nmmintained as requested by the respondent.
The Regi strar: The Chai r man:

A. Wl i nski L. Galligan
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