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Summary of Facts and Subm ssi ons

1785.D

The applicant | odged an appeal against the decision of
t he exam ni ng division dated 27 February 2003 wher eby
t he European patent application No. 94 930 490,
publ i shed as WD 95/09025 with the title "Vaccine for
Branhanel | a catarrhalis”, was refused pursuant to
Article 97(1) EPC

The clains 1 to 33 which constituted the basis for the
deci sion of the exam ning division were directed to an
i sol ated pure antigenic peptide, oligopeptide or
protein having one or nore epitopes of the CD outer
menbrane protein of Branhanmella catarrhalis, as well as
to met hods and neans for their production by

reconbi nant DNA techni ques and a vacci ne fornul ation
conprising the antigenic CD peptide, oligopeptide or
protein. In the view of the exam ning division, the
subject-matter of the clainms as then on file did not
fulfil the requirements of Articles 84 and 56 EPC. Wth
respect to Article 56 EPC, the exam ning division held
that, having regard to the follow ng docunent:

(1) J. Sarwar et al., Infection and Inmunity,
March 1992, Vol. 60(3), pages 804 to 809,

in conbination with common general know edge related to
gene cloning, it was obvious to the skilled person
seeking to clone the CD gene from Branhanel | a
catarrhalis to use one of several routine nethods
available in the art at the priority date of the
application, for instance the use of the specific
anti-CD anti bodi es described in docunent (1). The
exam ni ng division acknow edged that docunent (1) did
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not provide concl usive evidence as to whether the so-
called "CD protein" corresponded to one or nore protein
speci es; nevertheless, it considered that the finding,
that "CD protein” was indeed only one protein, did not
go against a technical prejudice and was the result of
routine investigation based on the teachings of
docunent (1). In the view of the exam ning division
such experinentation would be a "one way street"”

si tuati on.

The appellant filed a statenent of grounds of appeal in
whi ch the foll owi ng new docunent:

(3) P. S Hoffman et al., Journal of Bacteriol ogy,
February 1992, Vol. 174(3), pages 914 to 920

was introduced into the proceedings. Oal proceedi ngs
were requested in the event that the board should
consi der a dism ssal of the appeal.

Wth the sumons to oral proceedings the board issued a
conmuni cation with its provisional, non-binding opinion
on sone issues to be discussed, raising in particular
obj ections under Article 84 EPC agai nst some of the

clains at issue.

In reply thereto, the appellant submtted an anended
set of clains as well as a declaration by Dr. Tinothy
F. Murphy (the sole inventor) dealing with issues

rai sed by the board in connection with inventive step.

Oral proceedi ngs took place on 27 February 2004. In
pl ace of the main request then on file, the applicant
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filed amended clains 1 to 32 as a new mai n request.
Claim1 of the new request read as foll ows:

"1l. A nethod of producing an isolated antigenic peptide,
ol i gopeptide, or protein having one or nore epitopes of
CD, wherein CD is an outer nenbrane protein of
Branhanel | a catarrhalis of an apparent nol ecul ar mass

of from about 55,000 to about 60,000 daltons by SDS

PAGE and having an am no acid sequence as depicted in
SEQ I D NO. 14, which conprises (1) formng said

anti genic peptide, oligopeptide or protein

reconbinantly or (2) formng said antigenic peptide or

ol i gopepti de by a nmethod of peptide synthesis."”

Dependent clainms 2 to 6 concerned particul ar

enbodi nents of the nethod of claim1. |ndependent
claim7 was directed to a nethod of producing a vaccine
formul ation, this method conprising the production of
an isolated CD peptide, oligopeptide or protein by a
nmet hod according to any of the preceding clains.
Dependent clainms 8 to 10 concerned enbodi nents of the
nmethod of claim7. Clains 11 to 14 were directed to
reconbi nant vectors, claim15 concerned a conposition
useful to passively immnize individuals suffering from
an infection caused by B. catarrhalis and claim 16 an

i sol ated gene or fragnments thereof encoding epitopes of
the CD outer nenbrane protein. Independent claim17 was
directed to a vaccine fornul ati on conprising a nucleic
acid nol ecul e which encodes either the CD protein or
one or nore CD peptides or CD oligopeptides. Dependent
clains 18 to 20 concerned enbodi nents of the vaccine of
claim17. I ndependent claim?21 was directed to an

i nfectious, reconbinant m croorgani sm capabl e of
expressing CD protein, CD peptides or CD oligopeptides,

1785.D
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and clainms 21 and 22 dependi ng thereon concerned
specific mcroorganisns. Clains 24 and 25 were directed
to a nethod for the detection of B. catarrhalis-
specific antisera, and clains 26 and 27 concerned

ol i gonucl eoti des useful in the detection of

B. catarrhalis. Finally, independent clainms 28 and 31
were directed to nethods for the detection of

B. catarrhalis in a clinical specinen, and the
respective dependent clains 29 to 30 and 32 concerned
speci fic enbodi nments thereof.

In addition to the docunents already referred to in the
previ ous sections, the follow ng further docunent is
referred to in the present decision:

(2) M E Helmnen et al., Infection and Inmunity,
May 1993, Vol. 61(5), pages 2003 to 2010.

The argunents in support of inventive step put forward
by the appellant can be summarized as foll ows:

On the basis of the disclosure content of docunent (1),
it was not known at the priority date of the
application that there existed a single protein
designated "CD'. In view of the double band resolved on
SDS PACGE several different possibilities m ght have
been considered by the skilled person, for exanpl e,
that the two bands represented two gene products
originating fromtwo different genes, or that the
doubl e band represented two different popul ations
produced froma single gene due to different post-
transcri ptional processing.
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The skilled person had no reasonabl e expectation that
anti bodies 7D6 or 5E8 as described in document (1) (or
ot her anti bodi es produced using the techni ques

di sclosed in the same publication) would be suitable
for identifying putative clones that contained a gene
encodi ng CD protein(s), because it was not known

whet her these anti bodi es woul d recogni ze |inear or
conformati onal epitopes, and whether the anti bodies
woul d work on an heterol ogously expressed protein.

The cloning of the CD gene was replete with unexpected
difficulties; thus, the skilled person at the priority
date coul d not have achieved the solution disclosed in
the application only by nmeans of routine
experinmentation. It was al so uncertain whether the
protein could be expressed in an heterol ogous system
The success in cloning and expressing a gene encoding a
82 kD outer menbrane protein from Branhamella
catarrhalis reported in docunent (2) could not be
extrapol ated to the CD protein, because the use of
pBR322 as an expression vector for the CD protein would
have led to toxicity problens.

Since the CD protein(s) run as a doublet, the skilled
person woul d have thought that protein excised fromthe
SDS PACGE gel would contain too much cross-contan nation
between the protein bands for N-term nal sequencing to
be successful. Furthernore, the fact that bl ocked
N-term ni had been observed in many bacterial outer
menbrane proteins would have deterred the skilled
person fromattenpting to sequence the N-term nus of
the CD protein. Finally, the information eventually
obtained fromthe actual N-term nal am no acid sequence
of the CD protein would only have all owed the synthesis
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of highly degenerated ol igonucl eotides, which would not
have been considered to be suitable for use as probes.

I X. The appel | ant requested that the decision under appeal
be set aside and that a patent be granted on the basis
of the main request filed during the oral proceedings
(claims 1 to 32).

Reasons for the Decision

1. The requirenments of Article 123(2) EPC are satisfied by
the appellant's request filed during the oral
proceedi ngs, support for the claimwording being found
t hr oughout the application as filed (see in particular
pages 4 to 6 thereof). Furthernore, the deficiencies
with respect to clarity pointed out by the exam ning
division inits decision as well as those raised by the
board in its comuni cati on have been renedied in the
new claims 1 to 32. In the board' s judgenent the clains
as nowon file neet the requirenments of Article 84 EPC
because they are clearly worded and supported by the
descri ption.

2. The issue of novelty (Article 54 EPC) was not discussed
by the examining division in its decision; therefore,
it is assunmed that none of the prior art on file was
considered to anticipate the clainmed subject-matter
The board sees no reason to question this finding with
respect to the new request of the appellant, in view of
any of the docunents on file.

1785.D
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Accordingly, the sole issue that remains to be assessed
is whether the subject-matter of clains 1 to 32 at

i ssue involves an inventive step in the sense of
Article 56 EPC, ie whether, having regard to the prior
art on file, the clained subject-matter was not obvious
to a person skilled in the art.

The closest prior art is represented by document (1)
whi ch concerns the characterization of antigenic
determ nants of the CD protein of B. catarrhalis with
t he aim of understanding the role of this protein in
pat hogenesis and its potential role as a vaccine
antigen. Two nonocl onal antibodies that recognize
epitopes of the CD protein as well as a nethod to
obtain such anti bodi es are disclosed. Further, it is
descri bed how, when the outer nenbrane proteins of

B. catarrhalis were solubilized at room tenperature,
the CD protein appeared on SDS PACE gels as a broad
band of approximately 55 kDa, whereas a band of
approximately 60 kDa was observed when the proteins
were sol ubilized at 100°C for 5 mn. A shift to a
doubl et of approximately 60 kDa was observed when the
sanpl es were heated at 100°C for 60 min. However, both
bands of the doubl et contained epitopes recogni zed by
t he di scl osed nonocl onal anti bodi es. The authors

concl uded that this observation was consistent with two
hypot heses. First, CD was a single protein with two
different stable conformations or, second, CD actually
represented two proteins encoded by different genes but
sharing epitopes.

In the light of this docunent and with the ai m of
produci ng a vaccine, the technical problemto be solved
can be defined as being the provision of a nethod for
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produci ng an anti genic preparation based on the

CD protein(s). Since the clinical relevance of

B. catarrhalis and the potential role of the

CD protein(s) of this organismas a vaccine antigen
were al ready nentioned in docunent (1) (see page 808,
right colum, |ast paragraph of the discussion), the
formul ation of this technical problemdid not require

an inventive step.

As a solution to the problem stated above, clains 1 to
32 at issue propose nethods and neans for producing by
reconbi nant DNA techni ques or peptide synthesis an

i sol ated antigenic peptide, oligopeptide or protein
having one or nore epitopes of a CD protein showi ng an
am no acid sequence as depicted in SEQ I D NO 14, and
t he use thereof for imunization or diagnosis.

In the board's judgenent, at the priority date of the
application it was generally obvious to attenpt to
produce a CD protein or peptide by reconbi nant DNA

nmet hods (see docunent (1), page 808, right colum, | ast
two sentences of the first paragraph). However, at the
priority date of the application neither the amno acid
sequence of a CD protein nor a gene encoding the sane
were avail abl e. Thus, the question that remains to be
answered is whether, on the basis of the information
provided in the prior art on file, the skilled person
woul d have had a reasonabl e expectati on of success when
attenpting to prepare the desired antigenic preparation,
i e whet her he/she woul d have been able to predict
rationally, on the basis of the know edge at the
priority date, the successful cloning of a gene
encoding a CD protein of B. catarrhalis and its
expression to produce the antigenic preparation.
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In this context it should be noted that, as the
exam ni ng divi sion acknow edged in its decision, at the
priority date it was not even known whet her the

CD protein(s) described in docunent (1) was (or were) a
single protein or two different proteins. Proteins
designated C and D that differed slightly in apparent
nol ecul ar wei ght had been identified by anal ysis of
crude extracts of the outer menbrane of B. catarrhalis
by SDS PAGE (see prior art cited in the present
application in the paragraph bridging pages 3 and 4).
Docunent (1) describes that, in sanples solubilized at
roomtenperature in the absence of R-nercaptoethanol
only one broad band is observed, whereas a doubl e band
appears in sanples solubilized at 100°C in the presence
of [-mercaptoethanol. This represented a first
uncertainty encountered by the skilled person trying to
cl one a gene encoding a CD protein.

In the view of the exam ning division, docunent (1)
woul d have enabl ed the person skilled in the art to
isolate the CD protein(s) using the specific antibodies
di scl osed therein, thus allow ng the denonstration that
CD was indeed only one protein, wthout the use of any
inventive skills. The board disagrees with this view
Docunent (1) discloses two nonocl onal anti bodi es that
recogni ze the CD protein(s). This docunent, however
nei t her suggests isolating the protein(s) using the
descri bed nonocl onal anti bodi es nor provides a nethod
to achieve this goal. The board notes that the two
nonocl onal anti bodi es di scl osed in docunent (1)
appeared to bind to both bands as separated by SDS PAGE
On this account, a separation of the two proteins using
t he di sclosed anti bodies - as suggested by the
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exam ni ng division - does not seemto be feasible
relying only on the information provided in
docunent (1).

In the board's judgenent, the relevant question in the
present case is not whether a technical prejudice with
respect to the CD protein(s) existed. The fact that the
skilled person was confronted with the uncertainty as
to whet her the doubl e band observed in SDS PAGE
corresponded to one or two proteins, the antibodies
avail able at the tinme not allowing to discrimnate

bet ween them constituted an obstacle to be surnounted
and already indicates that the "one way street”
situation alleged by the exam ning division was not
present.

Furthernore, even if it were accepted that the skilled
person could have experinmentally proved that the two
bands observed in SDS PAGE corresponded to a single CD
protein, the cloning of the CD gene could not be
considered to be straightforward, as cloning of genes
encodi ng outer nenbrane proteins of non-enteric

pat hogens (as B. catarrhalis) had often proved
unsuccessful, possibly because of overproduction
lethality in E. coli (see for exanple docunent (3),
abstract and page 914, right colum, first full

par agr aph). Thus, on the basis of the evidence on file
t he board is convinced that the skilled person at the
priority date woul d have not expected the cloning and,
especially, the expression of the gene encoding the
CD outer nenbrane protein of B. catarrhalis in E. col
and thus the elucidation of its structure to be a
straightforward task
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Contrary to the opinion of the exam ning division, the
board believes that, in order to clone and express the
gene encoding the CD protein, the person skilled in the
art at the priority date would have expected to be
confronted with sone difficulties and a substanti al
anount of experinentation, nost probably being forced
also to depart fromroutine cloning protocols. For
instance, if the candidate DNA fragnments were fused to
anot her gene for expression in E. coli, it would have
been difficult for the skilled person at the priority
date to predict whether the CD fusion protein would be
recogni sed by a certain nonocl onal anti body.

For the above reasons the board conmes to the concl usion
that the skilled person at the priority date could not
have rationally predicted the successful cloning and
expression of the CD gene, and therefore he/she could
not have had a reasonabl e expectation of success when
attenpting to devise a nethod of producing an antigenic
preparation based on the CD protein by reconbi nant DNA
t echni ques.

As for the production of an antigenic preparation by
pepti de synthesis, the prior art neither suggests such
an approach nor discloses any sequence information for
the CD protein that would allow the synthesis of

anti genic peptides or oligopeptides derived fromthe
CD protein. This information only becanme avail abl e
after the gene encoding the CD protein had been cl oned
as described in the application.
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Therefore, the Board concludes that the subject-matter
of claim1 involves an inventive step. The subject-
matter of clains 2 to 32 relies on the successful
cloning of the gene encoding the CD protein. Thus, this
subject-matter also fulfils the requirenents of

Article 56 EPC.

For these reasons it is decided that:

1. The deci sion under appeal is set aside.

2. The case is remtted to the first instance with the
order to grant a patent on the basis of the clainms of
the main request filed during the oral proceedings, a
description and drawi ngs to be adapted thereto.

The Regi strar: The Chai r man:

A. Wl i nski L. Galligan

1785.D



