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Summary of Facts and Subm ssi ons

VI .

1980.D

Eur opean patent No. 0 491 824 with the title "Human
parvovirus Bl19 proteins and virus-like particles, their
production and their use in diagnostic assays and

vacci nes" was granted with 44 clai ns.

The patent was opposed under Articles 100(a) and 100(b)
EPC on the grounds that the invention was not new, it
did not involve an inventive step and it was not
sufficiently disclosed. The opposition division
considered that the main request filed on 16 Cctober
1998 did not fulfil the requirenents of Article 56 EPC
The patent was maintained on the basis of an auxiliary
request filed at the oral proceedings on 28 Qctober
1998 before the opposition division.

Wth the statenment of G ounds of Appeal, the appellant
(proprietor) filed a main request and three auxiliary
requests. The main and the third auxiliary request
corresponded, respectively, to the main request of the
deci si on under appeal and to the auxiliary request
accepted by the opposition division.

The board sent a conmunication to the parties
indicating its prelimnary, non-binding opinion.

In reply to the board' s communi cati on the appel |l ant
requested oral proceedings.

The parties were summoned to oral proceedi ngs on 18 My
2004.
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The appellant filed further observations and indicated
that clainms 35 to 44 of the main request as well as the
corresponding clains in the first and second auxiliary

requests were no | onger pursued.

The respondent, which did not submt any coments on
the statenment of Grounds of Appeal nor on the board's
conmuni cation, infornmed the board of its intention not
to attend the oral proceedings.

Oral proceedi ngs took place on 18 May 2004 in the
absence of the respondent. During the oral proceedings
t he appellant withdrew all auxiliary requests and fil ed
amended first, second, third and fourth auxiliary

requests.

The main request was based on clains 1 to 34 only of
the set of clains filed on 16 Cctober 1998. The subj ect
matter of clains 1 to 11 was concerned with the VP1
protein of human parvovirus B19. Clains 1 and 6 read:

"1. Reconbi nant bacul ovi rus expression vector, equipped
with the genetic information which is necessary for
expression of VPl protein of the human parvovirus B19

i n Spodoptera frugi perda cells.”

"6. Reconbi nant non-fused VPl protein of the hunman
parvovirus B19, free of VP2 protein, fornmed in
Spodoptera frugi perda cells according to claim3."

Clains 2 and 3 concerned, respectively, reconbinant
bacul ovi rus conprising the vector of claim1l and
Spodoptera frugi perda (Sf) cells conprising the vector

or the baculovirus of clains 1 or 2. dains 4 and 5
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concerned net hods of producing the VP1 protein by
culturing the Sf-cells of claim3. Cains 7 to 9
concerned the use of the VPl protein of claim®6 or the
Sf-cells of claim3 in assays for detecting antibodies
directed against the VP1 protein. Cains 10 and 11
respectively, related to a vaccine preparation
conprising the VP1 protein of claim6 and the use of

this protein for inducing an i mmune response.

Clains 12 to 23 were concerned with the VP2 protein of
human parvovirus B19 and reconbi nant virus-1ike
particles thereof. Clains 12 and 18 read:

"12. Reconbi nant bacul ovi rus expression vector,

equi pped with the genetic information that is necessary
for expression of VP2 protein of the human parvovirus
B19 in Spodoptera frugi perda cells."”

"18. Reconbi nant non-fused VP2 protein of the human
parvovirus B19, free of VPl protein, formed in
Spodoptera frugi perda cells according to claim14."

Clainms 13 and 14 concerned, respectively, reconbi nant
bacul ovi rus conprising the vector of claim12 and
Sf-cells conprising the vector or the bacul ovirus of
claims 12 or 13. O aim 15 concerned reconbi nant
virus-like particles consisting of VP2 protein.

Clains 16 and 17 concerned nethods of producing the VP2
protein or virus-like particles consisting of said VP2
protein by culturing the Sf-cells of claim14.

Clains 19 to 21 concerned the use of the Sf-cells of
claim14, the VP2 protein of claim18 or the virus-Ilike
particles of claim15 in assays for detecting

anti bodi es directed against the VP2 protein. Caim 22
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related to a vaccine preparation conprising the VP2
protein of claim18 and/or the virus-like particles of
claim15. Caim23 related to the use of said VP2
protein and/or virus-like particles for inducing an

i mmune response.

Clains 24 to 28 concerned VPl and VP2 proteins and
virus-like particles consisting of VP1 and VP2
proteins, whereas clains 29 to 34 related to these
reconmbi nant virus-like particles. Cains 24 and 29
read:

"24. Reconbi nant bacul ovi rus expression vector,

equi pped with the genetic information which is
necessary for expression of VP1 and VP2 protein of the
human parvovirus B19 in Spodoptera frugi perda cells."

"29. Reconbinant virus-like particles consisting of VP1
and VP2 protein of the human parvovirus B19, forned in
Spodoptera frugi perda cells according to claim26."

Clainms 25 and 26 rel ated, respectively, to reconbi nant
bacul ovirus conprising the vector of claim?24 and to
Sf-cells conprising the vector or the bacul ovirus of
clainms 24 or 25. Clainms 27 and 28 related to nethods of
produci ng VP1 and VP2 protein and/or virus-1like
particles consisting of VP1 and VP2 protein culturing
the Sf-cells of claim26. Clains 30 to 32 related to
the use of the Sf-cells of claim26 or the virus-1like
particles of claim?29 in assays for detecting

anti bodi es directed against the B19 virus. Cains 33
and 34 related, respectively, to a vaccine preparation
conprising the virus-like particles of claim?29 and to
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the use of said virus-like particles for inducing an

i mmune response.

The anmended first auxiliary request differed fromthe
mai n request on clains 6, 10, 11, 18, 22, 23 and 29.
Clains 6, 18 and 29 read:

"6. Reconbi nant non-fused VPl protein of the human
parvovirus B19, free of VP2 protein, formed in
Spodoptera frugi perda cells according to claim 3,

whereafter the cells are dried in air and fixed in 100%

acet one. "

"18. Reconbi nant non-fused VP2 protein of the human
parvovirus B19, free of VPl protein, formed in
Spodoptera frugi perda cells according to claim 14,

whereafter the cells are sonicated, and a supernat ant
collected is subjected to a |linear sucrose gradient."

"29. Reconbinant virus-like particles consisting of VP1
and VP2 protein of the human parvovirus B19, forned in
Spodoptera frugi perda cells, which cells conprise a

reconbi nant bacul ovi rus expression vector of claiml
and claim 12 or a reconbi nant bacul ovirus of claim?2
and claim 13."

Clainms 10 and 22 differed fromclains 10 and 22 of the
mai n request by replacenent of the term"conprising" by
"consisting”, whereas clainms 11 and 23 were anended to
read "use of only" instead of "use of".

The second auxiliary request was as the anended first
auxiliary request except for the deletion of clains 24
and 25. Caim24 of the second auxiliary request
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corresponded to claim 26 of the amended first auxiliary
request and read:

"24. Spodoptera frugiperda cells conprising a

reconbi nant bacul ovi rus expression vector according to
claim1 and claim 12, or a reconbi nant bacul ovirus

according to claim2 and claim 13."

The third auxiliary request conprised clainms 1 to 9 of
the auxiliary request accepted by the opposition

di vision and additional clainms 10 to 15. Cains 10 and
13 read:

"10. Spodoptera frugi perda cells conprising a

reconbi nant bacul ovirus conprising a reconbi nant
bacul ovi rus expression vector equipped with the genetic
information which is necessary for expression of VPl
protein of the human parvovirus B19, and a reconbi nant
bacul ovi rus conprising a reconbi nant bacul ovi rus
expressi on vector equi pped with the genetic information
whi ch is necessary for expression of VP2 protein of the
human parvovirus B19."

"13. Reconbi nant non-fused VP1 protein of the human
parvovirus B19, free of VP2 protein, fornmed in
Spodoptera frugi perda cells conprising a reconbi nant

bacul ovi rus conprising an expression vector equi pped
with the genetic information which is necessary for
expression of VPl protein of the human parvovirus B19
in Spodoptera frugi perda cells, whereafter the cells

are spotted on glass plates, air dried, and fixed in
100% acetone for 20 m nutes at -20°C. "
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Clains 11 and 12 related to a nethod of producing VP1
and VP2 protein and/or virus-like particles consisting
of VP1 and VP2 protein culturing the cells of claim210
and to a nmethod for producing a vaccine using the

met hod of claim 11, respectively. Clainms 14 and 15
concerned the use of the cells of claim10 in an assay
for detecting anti bodies directed agai nst the B19

Vi rus.

The fourth auxiliary request was as the third auxiliary
request except for the deletion of claim13.

The follow ng docunments are referred to in the present

deci si on:

D1: V. A Luckow and M D. Sunmers, Bi o/ Technol ogy,
Vol . 6(1), January 1988, pages 47 to 55;

D2: W90/ 05538 (publication date: 31 May 1990);

D12: WP. Sisk and M L. Berman, Bi o/ Technol ogy,
Vol . 5(10), Cctober 1987, pages 1077 to 1080;

D18: S. Kajigaya et al., Proc. Natl. Acad. Sci. USA,
Vol . 88, June 1991, pages 4646 to 4650;

D31b: WOB8/ 02026 (publication date: 24 March 1988);

D34: C.S. Brown et al., Virus Res., Vol. 15, 1990,
pages 197 to 212;

D41: S. Kerr et al., J. Med. Virol, Vol. 57, 1999,
pages 179 to 185.
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Appel lant's argunents in witing and during the oral
proceedi ngs, insofar as they are relevant to the
present decision, may be summari zed as foll ows:

Mai n request

Articles 54(3),(4) EPC

Reconbi nant non-fused VPl protein free of VP2 protein
and reconbi nant non-fused VP2 protein free of VPl
protein formed in Spodoptera frugiperda (clains 6 and
18)

Docunment D2 referred to the limted host range of the
human B19 parvovirus and to the |lethal effects of B19
proteins on transformed cells which hanmpered the
production of stable transformants and the devel opnent
of assays specific for this virus. Docunment D2

di scl osed the production of non-infectious B19 capsids
i n higher eukaryotic cells - Chinese hanster ovary
(CHO - using a single DNA sequence encoding the | arge
(VP1) and small (VP2) capsid proteins. There was no
reference to the isolation of any of these proteins and
t he docunent itself was concerned only with the
production of non-infectious B19 capsids. The Western
bl ot of exanple 3 showed the proteins formng

non-i nfectious capsids produced in CHO cells. The gel
bands in the inmunobl ot of Figure 4 conprised only
denaturated proteins, i.e. proteins in a |linear
conformati on w thout secondary and tertiary structure
and wi t hout conformational epitopes. The denaturating
agent sodi um dodecyl sul phate (SDS) in the

pol yacryl am de gel el ectrophoresis nmade it inpossible
to recover these proteins in their original
undenaturated conformation (renaturated capsid
proteins). The denaturated proteins were different from
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the proteins produced in Sf-cells which were in an
undenaturated conformation with conformational

epi topes. As shown in post-published docunent D41

t hese undenaturated antigens were essential for an
accurate detection of parvovirus B19. They had an

i nproved antigenicity which resulted in better

i mmunoassay net hods. Whereas assays usi ng denat urat ed
protei ns detected the presence of human parvovirus B19
in about 50% of the popul ati on, undenaturated antigens
resulted in positive detection for nore than 70% of the
popul ati on. None of these effects were disclosed in
docunent D2 which, thus, did not anticipate these
undenat ur at ed reconbi nant VP1 and VP2 proteins.

Reconbi nant virus-1like particles consisting of VPl and
VP2 protein formed in Spodoptera frugi perda (claim 29)

Docunent D2 di scl osed the production of non-infectious
parvoviral B19 capsids in higher CHO eukaryotic cells
(cell line 3-11-5) using a single DNA sequence encodi ng
the VP1 and VP2 capsid proteins. The CHO cells were
deficient in dihydrofolate reductase (DHFR) and they
were co-transfected with a human DHFR mi ni gen driven by
the Sv40 early pronoter enhancer unit. These capsids
were referred to as enpty capsids and they were shown
to be different fromviral particles of human bone
marrow cul ture by gradient centrifugation (exanple 5
and Figure 6). Post-published docunent D18 stated that
bacul ovirus capsids, in contrast to 3-11-5 capsi ds,

| acked the SV40 enhancer-pronoter elenment fromthe SV40
virus. It also stated that the VP1/VP2 ratio in enpty
capsids was higher after co-infection of insect cells
than in enpty capsids produced in 3-11-5 cells.

Mor eover, the electron mcroscopy in exanple 6 of
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docunment D2 showed enpty capsids in the nuclei of
3-11-5 cells only, whereas bacul ovirus capsids were in
the cytosol of Sf-cells. The different cellular

di stribution was due to structural differences of both
capsi ds. Thus, bacul ovirus capsids were not antici pated
by docunent D2.

Amended first and second auxiliary requests

Articles 84 EPC and 123(2) EPC

Reconbi nant non-fused VPl protein free of VP2 protein
and reconbi nant non-fused VP2 protein free of VPl
protein formed in Spodoptera frugiperda (clains 6 and
18)

Clains 6 and 8 had a basis, respectively, in

exanples 1.11 and 4 of the application as fil ed.
Exanple 1.11 referred to air drying of Sf-cells
infected with bacul ovirus AcB19VP1L and fixed in 100%
acetone. Exanple 4 referred to sonication of Sf-cells
infected with bacul ovirus AcB19VP2L and to a
supernat ant subjected to a |inear sucrose gradient. The
claimed VP1 and VP2 proteins were defined as
product - by- process conprising detailed features of the
process for their production. These features required
these proteins to have an undenaturated conformation

t hat distinguished themfrom VPl and VP2 proteins -
with a linear conformation - of the imunobl ot bands of
docunent D2.

Articles 54(3),(4) EPC
Reconbi nant virus-1like particles consisting of VPl and
VP2 protein fornmed in Spodoptera frugi perda (claim 29

in amended first auxiliary request and claim27 in
second auxiliary request)
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Docunent D2 di scl osed the use of a single DNA sequence
encodi ng VP1 and VP2 proteins and there was no
reference to the use of two bacul ovirus expression
vectors. The presence of two vectors in Sf-cells

all owed one to nodify the VP1/VP2 ratio, which, as
stated in post-published docunment D18, was hi gher after
co-infection of insect cells than in capsids produced
in 3-11-5 cells. Thus, enpty capsids forned in Sf-cells
were different fromthe ones disclosed in docunment D2.

Third auxiliary request

Articles 84 EPC and 123(2) EPC

Reconbi nant non-fused VPl protein free of VP2 protein
formed in Spodoptera frugi perda (claim13)

The specific conditions used in the inmmunofl uorescence
assay of exanple 1.11 for preparing the VP1 protein
were all recited in claim13. These conditions produced
a VPl protein with an undenaturated conformation as
shown in post-published docunent D41. The VPl protein
was clainmed as a product-by-process conprising al

rel evant conditions of its nethod of preparation. These
conditions were clearly defined and they were not
suggested in docunment D2 nor was the rel evance of the

undenat ur at ed conformati on.

Fourth auxiliary request
Articles 84 EPC and 123(2) EPC

Exanple 3 of the application as filed was a basis for
t hose clains concerning double infection of Sf-cells.
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Article 54 EPC

No prior art disclosed the use of two reconbi nant
bacul ovi rus expression vectors for the production of
parvovirus Bl19 capsid proteins in Sf-cells. Docunent D2
di scl osed the production of parvovirus B19 enpty
capsids in higher eukaryotic CHO host cells using a
singl e expression vector with a DNA sequence coding for
both VP1 and VP2 proteins. There was no suggestion in
docunent D2 to use insect cells as host cells.

Article 56 EPC

The use of two expression vectors for producing
parvovirus Bl19 capsid proteins and enpty capsids in
Sf-cells was not suggested in the prior art. The
Sf-insect expression system and the advant ageous

sel ection of the double infection with two bacul ovirus
expression vectors were not obvious fromthe prior art.
In the light of the limted host range of parvovirus
B19 and the reported toxicity of B19 capsids and
proteins, the skilled person had no reasonabl e
expectation of success.

The appel | ant (patentee) requested that the decision
under appeal be set aside and that the patent be
mai nt ai ned as main request on the basis of clains 1 to
34 only of the set of clainms filed on 20 Cctober 1998,
and as auxiliary requests on the basis of one of the
set of clainms filed as Anmended First Request, Second
Request, Third Request or Fourth Request, all submtted
at oral proceedings on 18 May 2004.

No requests were nade by the respondent.
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Reasons for the Deci sion

1. In the present case, a point of |aw raised by al
requests on file is the appropriate assessnent of
clainms for products defined in terns of a nmethod of
production, i.e. product-by-process clains. It is
established case | aw of the Boards of Appeal that such
clainms are adm ssible only if the products thensel ves
fulfil the requirenments for patentability, i.e. inter
alia that they are novel and inventive (cf. "Case Law
of the Boards of Appeal of the European Patent O fice",
4'™" edition 2001, I1.B.6, 172). In particular, novelty
can be established only if evidence is provided that
t he nethod confers particular characteristics or
distinct differences in the properties of the clained
product and the skilled person is made aware of these
differences so that it can al ways recogni ze the cl ai ned
product and di scard any product not having those
di stinct characteristics (cf. "Case Law' supra,
1.C.3.2.7, page 72 and inter alia T 412/93 of
21 Novenber 1994, point 33 of the Reasons for the
Deci si on).

Mai n request

Articles 54(3),(4) EPC

Reconbi nant non-fused VPl protein free of VP2 protein and
reconbi nant non-fused VP2 protein free of VPl protein forned
i n Spodoptera frugi perda (clainms 6 and 18)

2. Docunent D2 di scl oses the production of non-infectious,
enpty capsids of human B19 parvovirus. The full-length
B19 genom c clone pYT103c is digested, sub-cloned and

1980.D
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thereafter non-structural regions are deleted. The

Chi nese hanster ovarian (CHO cell line 3-11-5
deficient in dihydrofolate reductase (DHFR) is
co-transfected with DNA fromtwo plasm d constructs,
one contai ning a DHFR m ni gene and the ot her containing
the two B19 capsid genes (encoding the large VPl and
the small VP2 protein) under the strong single B19
pronoter. Co-anplification of the integrated B19 genes
and the DHFR sequence as well as establishnment of a
3-11-5 cell line expressing the B19 structural capsid
proteins is achieved by treating the cells with

i ncreasing concentrations of nethotrexate. The
structural B19 capsid proteins self-assenble to form an
enpty, but intact, and thus non-infectious, Bl19
parvovirus capsid (cf. exanmple I, pages 9 and 10).
These proteins are identified by Western bl ot using
conval escent phase anti serum containing high titre
anti-B19 capsid protein 1gG (cf. exanple Ill, page 11).
Figure 4 shows two i mmunogel - bands corresponding to

nol ecul ar wei ghts of 83 kd (VP1) and 58 kd (VP2).
Docunment D2 refers to the nethod of the invention as
produci ng parvovirus structural proteins, diagnostic
assays, vaccines and nethods of treating di seases (cf.
page 5). Even if docunment D2 mainly relates to
non-infectious enpty capsids, it explicitly states that
"the capsid proteins are isolated in substantially pure
formusing protocols known in the art” (cf. line

bridging pages 6 to 7).

It has been argued that docunent D2 only discl oses
denaturated VPl protein in the inmnogel - band of

Figure 4, whereas the reference in claim6 to the
nmet hod of production of VPl protein in Spodoptera

frugiperda (Sf) cells requires the clained VPl protein
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to have an undenaturated, non-linear conformation with
all its conformational epitopes. Post-published
docunent D41 (cited as expert opinion) has further been
cited as show ng that the VPl protein produced wthin
the Sf-cells maintains an undenaturated conformation
that allows the detection of conformational epitopes
and i nproved di agnostic assays (cf. Section XVI supra).

However, even if the clainmed VP1 protein is formed in
Sf-cells, claim6 does not require said VPl protein to
be within Sf-cells. The isolation of the VP1 protein
from Sf-cells is not excluded fromthe scope of claimb®6.
In fact, such a purification is explicitly contenpl ated
in the description of the patent in suit (cf. inter

alia page 2, lines 53 to 56 and page 3, lines 33 to 38).
Exanple 1.10 refers to the lysis of Sf-cells,

SDS- PACGE el ectrophoresis and nitrocel |l ul ose blotting as
wel | as incubation with IgG positive human sera, which
reacted wth the reconbi nant VP1 band on the gel (cf.
page 6, lines 25 to 37). There is no difference between
t he i munobl ot assay of exanple 1.10 and the Western
blot in Figure 4 of docunment D2. The board fails to see
any limtation of the clainmed VPl protein - either
explicit or inplicit (in the light of the description)

- to a particular confornmation.

There is no reference in the patent in suit to either

t he undenaturated or the denaturated conformation of
the VP1 protein. The patent discloses the use of a VP1
protein having a denaturated (exanple 1.10) or an
undenaturated conformation (exanple 1.11) for testing
the antigenicity of human sera with, respectively, a
Western bl ot assay (exanple 1.10) or immunofl uorescence
assay (exanple 1.11). Screening w th inmunofl uorescence
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assay of randomy sel ected bl ood donors results in 76%
of the donors being positive, which is said to
correspond well with the data as described for human
parvovirus B19 for this age-group (cf. page 7, lines 36
to 39). There is no suggestion what soever of any
advantage to be derived fromthe presence of VP1
conformati onal epitopes.

Thus, claim®6 is considered to be anticipated by
docunent D2. Simlarly, docunment D2 anticipates
claim 18 too, which is directed to reconbi nant
non-fused VP2 protein free of VP1 protein and fornmed in
Sf-cells.

Reconbi nant virus-1like particles consisting of VP1 and VP2

protein fornmed in Spodoptera frugi perda (claim 29)

1980.D

Docunment D2 shows that reconbi nant non-infectious
parvovirus Bl9 enpty capsids fromthe CHO 3-11-5 cel
line differ fromintact viral particles from human bone
marrow cul ture by isopycnic sedinentati on on a sucrose
or cesiumchloride gradient (cf. exanple V, pages 11
and 12, Figure 6). These 3-11-5 capsids and their
cellular distribution are characterized by el ectron

m croscopy too (cf. exanple VI, page 12 and Figure 7).

Post - publ i shed docunent D18 (cited as expert opinion)

i ndi cates that the co-transfection of the CHO 3-11-5
cell Iine with a DHFR m ni gene conprising a human DHFR
m ni gene driven by the SV40 early pronoter enhancer
unit may result in the presence of SV40 inpurities

i nside the reconbi nant enpty capsids (cf. page 4650,

| eft-hand colum, lines 8 to 13). It further refers to
the ratio of VP1 and VP2 in enpty capsids of insect
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cells as being higher than the ratio of enpty capsids
produced in 3-11-5 cells (cf. page 4650, |eft-hand
colum, lines 13 to 15).

Docunent D2 itself does not refer to the presence of
any SV40 contami nation, inpurity or heterogeneity in
the disclosed enpty capsids. The fact that for health
and safety reasons a possible m nor SvV40 contam nation
in the production of human vaccines is to be avoi ded
makes the use of insect cells - without co-transfection
with SV40 el enents - significantly advantageous.
However, docunent D18 does not show that such a
contam nation is actually present in enpty capsids of
3-11-5 cells let alone the extent and possible

i nportance of such a contam nation. There is no
techni cal evidence on file showi ng this contam nation,
and a practical reason for using a nore convenient

nmet hod cannot make up for such a denonstration. Thus,
on the basis of the patent in suit, there is no

di stinction between the clainmed enpty B19 capsids and
t he ones di sclosed in docunent D2.

There is no reference in the patent in suit to the

rel evance of the VP1/VP2 ratio and claim29 is not
l[imted to any particular VP1/VP2 ratio. Post-published
docunent D18 (cited as expert opinion) states that the
proportion of VP1 nmay be increased by altering the
multiplicity of infection of the respective bacul ovirus
species (cf. page 4650, |eft-hand columm). Thus, the
VP1/ VP2 ratio is not a fixed value and it cannot be
relied on for differentiating the enpty B19 capsi ds of
docunent D2 fromthe clai ned ones.
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Whereas by using el ectron m croscopy exanple VI of
docunent D2 identifies the presence of enpty B19
capsids only in the nuclei of 3-11-5 cells (cf. page 12
and Figure 7), exanple IV using an imunofl uorescence
assay found these capsids in both nuclei and cytosol
(cf. page 7, lines 18 to 20 and page 11, lines 16 to 24,
Figure 5). The i mmunofl uorescence assay shown in

Figure 3 (submitted during the oral proceedings before
t he board) shows the presence of enpty capsids in both
the cytosol and, albeit mnor, in the nuclei of
Sf-cells too. There is, however, no evidence on file
showi ng that the cellular distribution of enpty B19
capsids produced in Sf-cells or in 3-11-5 cells is
actually linked to structural differences between these
capsids and not to other possible differences in the
specific methods and conditions used (tenperature, tine
of incubation, fixation, etc.). Mreover, there is no
denonstration that these alleged structural differences
can always be recogni zed by the skilled person, i.e.
that they are stable and reliable, as required for

est abl i shing novel ty.

In the light of the evidence present on file, the board
considers that the enpty B19 capsids produced in the
CHO 3-11-5 cell line of docunent D2 do not differ from
and thus, anticipate, the clained enpty B19 capsids
produced in Sf-cells (cf. point 1 supra).
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Amended first auxiliary request
Articles 84 EPC and 123(2) EPC
Reconbi nant non-fused VPl protein free of VP2 protein forned

i n Spodoptera frugi perda (claim®6)

13.

14.

1980.D

Claim6 includes specific features of the nethod used
for producing the clainmed VP1 protein in Sf-cells, in
particular "wherafter the cells are dried in air and
fixed in 100% acet one" (cf. Section Xl supra), and

t hereby allegedly requiring the said VP1 protein to
have an undenaturated conformation that distinguishes
it fromthe denaturated, |linear VPl protein of docunent
D2. Exanple 1.11 on page 13 of the application as filed
has been given as a basis for this claim

The board understands that reconbinant VPl protein is
found in an undenaturated conformation within Sf-cells
as well as in a denaturated conformation in the

i mmunogel - bands of docunent D2. However, a protein
"conformation” is not an absolutely rigid state but a
dynam c one defined by the three-dinensional
arrangenents of the side groups on the protein nolecule
(secondary and tertiary structure). This spati al
arrangenment is - up to a certain point - dynam c and
flexible, particularly for those groups protruding from
the surface of the protein, which are the ones
underlying the main conformational epitopes of the
protein. This spatial arrangenent changes or shifts
somewhat into different positions or conformations
under different conditions and thus, nodifies the
nature and extent of those conformational epitopes.
Denaturation is understood as the transition from an
ordered state to a disordered one, a random coil,
wherein the chain of amno acids formng the protein
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(primary structure) assunes different arrangenents
randomy distributed. If only sone of the ordered
structure is lost, the protein is partially denaturated
only. Thus, depending on the specific conditions used,

t he spatial arrangenent of the VPl protein changes or
shifts between different internmedi ate conformations -

i ncludi ng conpl etely undenaturated, partially or fully
denaturated conformations - with different
conformati onal epitopes as well.

Exanple 1.11 refers to very specific steps and
conditions, inter alia the infected Sf-cells, after
been dried in the air, are "fixated in 100% acet one for
20 mn at -20°C' (cf. page 13, lines 22 to 23 in the
application as filed). These conditions are said to be
critical for maintaining the undenaturated conformation
of the VPl protein and for performng the diagnostic
assays of post-published document D41 (cited as expert
opi nion) (cf. Section XVI supra). However, the actual
effect on the conformation of the VP1 protein resulting
fromthe om ssion of several conditions used in

exanple 1.11 (fixation on whatever support, for any
possible time period and tenperature, etc.) is not
known. It is also unknown whet her the clained VPl
protein wll retain the undenaturated conformation at
all or else will have a - partially or conpletely -
denat urated conformati on under each and every ot her
possi bl e condition enbraced by the claim This
information is found neither in the patent in suit nor
in the application as filed, so there is no basis for
the omi ssion in the claimof these specific conditions
of the i mmunofl uorescence assay of exanple 1.11. Thus,
the features of the nmethod of production referred to in
claim6 do not confer any particular identifiable



16.

17.

18.

1980.D

- 21 - T 0522/ 99

characteristics on the clained VPl protein so that it
coul d al ways and unanbi guously be identified by the
skilled person (cf. point 1 supra).

Mor eover, whereas the corresponding claimin the
application as filed is clearly directed to a specific
product (reconbi nant VP1 protein), the scope of claim®6
i s anbi guous insofar as the VPl protein is found within
an undefined m xture of debris of an insect cell
depending on cell concentration, culture nmedium tine
of culture, etc., which is dried in air and fixed in
acetone to any possible support. It is not clear

whet her the claimenbraces the reconbi nant VPl protein
itself alone or else in conmbination wth said undefined
conposition with or wi thout the support.

It is also worth nentioning that there is nothing in
the application as filed to suggest the inportance of
air drying and fixating the VPl protein on glass plates
for carrying out the inmmunofluorescence assay of
exanple 1.11. | mmunofl uorescence assays, including air
drying and fixation of the protein, are well-known in
the prior art (cf. inter alia docunent D2 on page 11
example V). It is only by knowing the results of

post - publ i shed docunent D41 that the skilled person is
made aware of the inportance of the conformation of the
VP1 protein in such an inmunofl uorescence assay. This

i nformation, however, cannot be derived fromthe

application as filed.

It follows fromall the foregoing that claim®6 does not
fulfil the requirenments of Articles 84 and 123(2) EPC
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Reconbi nant non-fused VP2 protein free of VPl protein forned

i n Spodoptera frugi perda (claim18)

19.

20.

21.

Claim 18 includes specific features of the nmethod used
for producing the clainmed VP2 protein in Sf-cells, in
particular "wherafter the cells are sonicated, and a
supernatant collected is subjected to a |inear sucrose
gradient” (cf. Section Xl supra). Exanple 4 on page 17
of the application as filed has been given as a basis
for this claim

Whereas the corresponding claimin the application as
filed is clearly directed to reconbi nant VP2 protein,
it is now not clear whether claim18 enbraces the VP2
protein itself alone or else in presence of sonicated
cells, as a collected cellular supernatant or as a band
of a linear sucrose gradient. Mreover, several
specific conditions explicitly set out in exanple 4 of
the application as filed are omtted in claim18 and

t hus, neither the gradient band nor the cellular
supernatant or the sonicated cells are clearly defined
(cf. point 15 supra).

Thus, claim 18 is considered not to fulfil the
requirenents of Articles 84 and 123(2) EPC.

Article 54(3),(4) EPC
Reconbi nant virus-1like particles consisting of VP1 and VP2

protein formed in Spodoptera frugi perda (claim 29)

22.

1980.D

Claim?29 requires the clainmed virus-1like B19 particles
to be produced by co-transformation of Sf-cells with
two reconbi nant bacul ovi rus expression vectors (cf.

Section Xl supra). This requirenment relates to the
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nmet hod of production and it does not confer any
specific technical feature to the resulting virus-1like
B19 particles thenselves (cf. point 1 supra). The fact
that using two i ndependent bacul ovirus vectors nakes
possible to alter the multiplicity of infection of each
vector so as to achieve different VP1/VP2 ratios in the
resulting virus-like B19 particles, is irrelevant since
claim29 is not Iimted to any particular VP1/VP2 ratio
at all (cf point 10 supra).

Thus, the objections raised in points 7 to 12 supra for
claim?29 of the main request apply to claim?29 of this
anmended first auxiliary request, which is also
antici pated by the B19 capsids of docunent D2.

Second auxiliary request
Articles 84 EPC, 123(2) and 54(3),(4) EPC (clainms 6, 18 and 27)

24.

1980.D

Clains 6, 18 and 27 of the second auxiliary request
correspond exactly to clainms 6, 18 and 29 of the
amended first auxiliary request (cf. Section XIl supra)
so the objections raised under Articles 84 and 123(2)
EPC for clains 6 and 18 (cf. points 13 to 20 supra) as
wel | as under Article 54(3)(4) EPC for claim?29 (cf.
poi nt 22 supra) of the amended first auxiliary request
apply to clainms 6, 18 and 27 of the second auxiliary
request too, which nust thus be refused.
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Third auxiliary request
Articles 84 EPC and 123(2) EPC
Reconbi nant non-fused VPl protein free of VP2 protein forned

i n Spodoptera frugi perda (claim13)

25.

26.

1980.D

Claim 13 includes further features of the nethod used
for producing the clainmed VP1 protein in Sf-cells, in
particul ar "whereafter the cells are spotted on gl ass
plates, air dried, and fixed in 100% acetone for 20
m nutes at -20°C' (cf. Section XIll supra). As for
claim6 of the anended first auxiliary request (cf.
poi nt 13 supra), exanple 1.11 on page 13 of the
application as filed has been given as a formal basis
for this anmendnment, which allegedly requires the
clainmed VP1 protein to have an undenat ur at ed

conf ormati on.

However, apart fromthe particular (glass) support and
the conditions used for cell drying and fixation, no
ot her specific steps or conditions referred to in
exanple 1.11 are nentioned in the claim such as inter
alia the multiplicity of infection of Sf-cells, days
and nmedi um of culture, mxture with uninfected cells,
concentration of cells/well (500 cells/well in the
application, whereas a concentration as high as 5000
cells/well is reported on page 203 of post-published
docunent D34, cited as expert opinion). The effect of
t hese om ssions on the actual conformation of the
clainmed VP1 protein is unknown and there is no basis in
the application as filed for a claimin which these
features are omtted (cf. point 15 supra). Moreover,
the scope of the claimis anbi guous insofar as the
clainmed VP1 protein is found within a conpletely
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undefined m xture of cellular insect debris, dried in
air and fixed to a glass support (cf. point 16 supra).

Thus, claim 13 does not overcone the objections raised
under Articles 84 and 123(2) EPC for claim6 of the
amended first auxiliary request (cf. points 13 to 17
supra), and the third auxiliary request too nust be
refused.

Fourth auxiliary request
Articles 84 EPC and 123(2)(3) EPC

28.

29.

1980.D

The request conprises all the clains 1 to 9 of the
request on the basis of which the patent in suit was
mai nt ai ned by the opposition division, and which are
not a subject for consideration in this appeal since
the proprietor is the sole appellant, together with
claims 10 to 14 relating to Sf-cells conprising two
reconbi nant baculovirus with the genetic information
necessary for expression of the VP1 or the VP2 protein,
respectively (cf. Section XIV supra), which do need
consi deration by the board. Exanple 3 of the
application as filed has been indicated as a forma
basis for these additional clains. The subject matter
of these clains represents a limtation in respect of
the granted clains, which enbraces insect Sf-cells with
either a single reconbinant bacul ovirus for expression
of both VP1 and VP2 protein or else tw i ndependent
bacul ovirus for the expression of VP1 or VP2 protein
each.

Clainms 10 to 14 fulfil the requirenments of Articles 84
and 123(2)(3) EPC.
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Article 54 EPC

30.

There is no docunent on file disclosing the production
of human parvovirus B19 proteins VP1 and VP2 in
Sf-cells let alone in Sf-cells conprising two

reconbi nant bacul ovirus with a bacul ovirus expression
vector each. Thus, the requirenments of Article 54 EPC
are fulfilled.

Article 56 EPC

31.

32.

1980.D

Docunent D12, the closest prior art for clains directed
to the VP1 protein, discloses the production of VPl
protein from human parvovirus B19 using E. coli as host
cells. The docunent explicitly refers to VP1 and VP2
proteins and the interest of having a conveni ent source
of viral antigens for diagnostic purposes (cf.

page 1077, left-hand colum, first and second

par agraphs). There is, however, no suggestion to
co-transfect E. coli host cells with two i ndependent
expression vectors, one for each of the two viral
antigens, let alone any hint whatsoever as to the
possi bl e rel evance thereof.

Docunent D31b, the closest prior art for clains
directed to enpty B19 capsid proteins, discloses the
production of VPl and VP2 proteins which self-assenble
to enpty B19 capsi ds using expression vectors
conprising a single DNA fragnment containing the VP1/ VP2
structural gene with either the endogenous parvovirus
pronoter or an heterol ogous pronoter (nouse

net al | ot hi one pronoter). The splicing of the single
VP1/ VP2 structural gene in nmouse and cani ne host cells
results in both VP1 and VP2 proteins which
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sel f-assenbl e to produce the enpty B19 capsids. There
is, however, no reference to a possible co-transfection
of the host cells with two i ndependent expression
vectors, one for each of the two viral antigens, |et

al one a hint whatsoever as to the possible rel evance

t her eof .

Thus, even when account is taken of the references
found in docunent D31b to the use of different cel

I ines as possible host cells (cf. page 19, lines 4 to 9
of document D31b) or to alternative conveni ent sources
of viral antigens in docunent D12 (cf. page 1077,

| eft-hand col umm, | ast paragraph), which, in principle,
could lead the skilled person to known bacul ovirus
expression systens and insect Sf-cells (cf. inter alia
docunent D1), none of these docunents renders the
co-transfection of Sf-cells with two bacul ovirus
expression vectors obvious. Mreover, in view of the
fact that both VP1 and VP2 proteins are present in
parvovirus Bl19 capsids in a particular VP1/VP2 rati o,

t he use of two expression vectors which mght result in
a different VP1/VP2 ratio - depending on the
multiplicity of infection, efficiency of each
expression vector, protein stability, etc - cannot
support a reasonabl e expectation of success. The

advant ageous production of stable enpty B19 capsids
with altered VP1/VP2 ratio (cf. page 4650, paragraph
bridging left- and right-hand colums in docunment D18)
coul d not be foreseen and could only be arrived at with
t he benefit of hindsight.

Thus, the subject matter of clains 10 to 14 fulfils the
requi renents of Article 56 EPC.
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Article 83 EPC

35. In the absence of further subm ssions in respect of
Article 83 EPC, the board does not see any reason to
deviate fromthe conclusions drawn in the decision
under appeal. Therefore, the requirenents of Article 83
EPC are considered to be fulfilled.

Concl usi on
36. Thus, the board considers that the fourth auxiliary

request as a whole neets all the requirenments of the
EPC.

Or der

For these reasons it is decided that:

1. The deci sion under appeal is set aside.

2. The matter is remtted to the first instance with the
order to maintain the patent on the basis of the clains
of the fourth auxiliary request submtted at the oral
proceedi ngs on 18 May 2004 and a description yet to be

adapt ed.
The Regi strar: The Chai r man:
A. Wl i nski S. Perryman
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