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Summary of Facts and Subm ssi ons

0121.D

Eur opean patent No. 0 420 358 with the title "C oning
and expression of mcrobial phytase” was granted with
17 clainms in two versions (one for all the designated
Contracting States except GR and ES, the other for R
and ES) based on European patent application No.

90 202 565.9. Five notices of opposition were filed on
the grounds of Articles 100(a),(b) and (c) EPC.
Opponents 01 and 02 wi thdrew their opposition when the
case was still pending before the opposition division.

The patent was revoked by the opposition division for
| ack of inventive step of the main request (clains as
granted) and of auxiliary requests | to Xl. The
opposition division further found that clains 1(a)

and 2 of the main request did not fulfil the

requi renents of Article 123(2) EPC, whereas claim 1(c)
of that request did not neet the requirenments of
Article 83 EPC

An appeal agai nst the decision of the opposition

di vision was | odged by the patentee (appellant). The
mai n request and auxiliary requests | to Xl before the
opposition division were filed again with the statenent
of grounds of appeal on 30 October 2002.

OQpponents 03, 04 and 05 (respondents |, Il and 111,
respectively) filed observations on the appellant's
statenent of grounds of appeal.

The parties were summoned to oral proceedings and, in a
conmuni cation pursuant to Article 11(1) of the Rules of
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Procedure of the Boards of Appeal, they were inforned
of the board's prelimnary opinion on the case.

Oral proceedi ngs took place on 7 Decenber 2004.

Caiml1l of the main request (clainms as granted) for al
designated Contracting States except GR and ES read as
fol | ows:

"1. A DNA sequence encoding a fungal phytase which
catal yses the liberation of at |east one inorganic
phosphate from a nyoi nositol phosphate, said DNA
sequence being selected fromthe group consisting of

(a) DNA sequences conprising a nucleotide sequence
encodi ng the am no aci d sequence as depicted in Figure
8 fromposition -23 to 444, or fromposition +1 to 444;
(b) DNA sequences conprising the nucl eotide sequence as
depicted in Figure 6 or Figure 8; and

(c) DNA sequences hybridizing at | ow stringency
conditions (6 x SSC, 50° C, overnight; washing in 6 Xx
SSC at roomtenperature) with a DNA fragnent
corresponding to a cDNA of the nucl eotide sequence
depicted in Figure 6 fromposition 210 to 1129."

Claim 1 for the designated Contracting States GR and ES
was directed to a process for the preparation of a DNA
sequence as defined in claim1l above, wherein said
process further conprised:

"(d) isolating RNA from suitable source, preparing the
correspondi ng nRNA, constructing a cDNA library; or
(e) isolating genonmic DNA froma suitable source,
constructing a genomic DNA |ibrary; and
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(f) screening for and isolating the desired DNA "

Claim1l1l of all auxiliary requests in the two versions

was simlarly fornulated by reference to the specific

sequence as depicted in Figure 8.

The follow ng docunments are referred to in the present

deci si on:

D4:

D10:

D12:

D14:

D26:

D28:

A-HJ. Ulah and DDM G bson, Preparative
Bi ochem stry, 1987, Vol. 17(1), pages 63 to 91;

A.H J. Ulah, Preparative Biochem stry, 1988,
Vol . 18(4), pages 459 to 471;

D.M G bson et al., Proceedings UINR Protein
Resources Panel 16'" Annual Meeting, Tsukuba, Japan

Cctober 13 to 17, 1987, pages 27 to 39;

Affidavit of R M Berka and S. A Thonpson,
6 Septenber 1994;

J. Sanbrook et al., "Ml ecular d oning.
A Laboratory Manual", 2" Edition, 1989, Cold

Spring Harbor Laboratory Press, Section 11

C.S. Piddington et al., Gene, 1993, Vol. 133,
pages 55 to 62,

Affidavit of Dr J. Ranmbosek, 18 Novenber 1999;

EP- A-0 215 594 (publication date 25 March 1987);
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D34:E. J. Mullaney et al., Appl. Mcrobiol. Biotechnol.
1991, Vol. 35, pages 611 to 614;

D48: Affidavit of Dr GC M Selten, 28 August 1997,

D49: WO A-94/03612 (publication date 17 February 1994);

D68: WI. Wod, Mthods in Enzynol ogy, 1987, Vol. 152,
pages 443 to 447

D81: I.E. Mattern et al., Fungal Genetics Newsletter,
1988, Vol . 35, page 25.

The argunents of the appellant in witing and during
oral proceedings, insofar as they are relevant to the
present decision, may be summari zed as foll ows:

Article 56 EPC

Docunent D9, the closest prior art, referred to the
purification and characterization of a phytase derived
from Aspergillus ficuum The docunent disclosed the

am no acid conposition of this phytase — based on about
600 residues - as well as the am no acid sequence of
the N-term nal peptide and of three internal peptides
obt ai ned by cyanogen brom de (CNBr) cleavage. A first
approach for cloning the phytase gene based on anti body
probes and i mrunoscreeeni ng of an expressi on genom c
library was said to have failed. Presunptive positive
clones were reported for a second cl oni ng approach
usi ng an oligonucl eotide probe nost probably based on
peptide Il (lowest degree of degeneracy). However, a
second i ndependent tool - the antibody probes — was
still necessary for selecting the positive clones.
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Starting fromthis closest prior art, the technical
probl em underlying the patent in suit was seen as the
provi sion of a nucleic acid sequence encodi ng the
phytase from Aspergillus ficuum

The use of a single oligonucl eotide probe was not

sel ective enough for a successful isolation of positive
phyt ase cl ones as shown by the affidavit of Dr Selten
(docunent D48). There was no evidence for the presence
of a single band in Southern blot and, since the target
sequence was unknown, the relevance of such a band
could only be assessed with hindsight. As stated in
docunent D9, a second independent tool was required.
However, the second tool proposed in docunent D9 — the
anti body probes - failed in the first cloning approach
and the said probes were useless in the second strategy
since they were polyclonal antibodies raised against a
m xture of proteins and not agai nst honobgeneous phytase.
The production of specific anti-phytase anti body probes
required first to set up a new purification nethod for

i sol ati ng honbgeneous phytase as done in the patent in
suit. Thus, as a second independent tool for cloning

t he phytase gene, a second i ndependent, non-overl apping
ol i gonucl eoti de probe was necessary. The two-probe
approach was taught in the nost up-to-date |aboratory
handbook (docunent D12) and corroborated by several
declarations on file. This was in fact the cloning
approach that woul d have been taken by the skilled
person as defined in the case |law (a cautions bench

nol ecul ar bi ol ogi st). However, oligonucl eotide probes
based on peptides I1l and IV of docunent D9 (the only
ones avail able since the NNterm nal was said not to be
useful for generating a probe) were bound to fail since
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bot h peptides were contam nants not derived from

phyt ase. Document D14 as well as the affidavit of Dr.
Ranmbosek (docunent D26) relied on a single probe
approach for cloning the phytase gene but they were
contradictory in the probe used (17-nmer or 29-ner) and
dubi ous when | ooked at in the Iight of the |ater
docunent D49 fromthe sanme authors that used a
conpletely different (nested-PCR) cloning approach.
Simlarly, the affidavit of R M Berka and S. A
Thonpson (docunment D10) did not provide any valid
experimental evidence. Al relevant evidence relied on
the nucleic and am no acid sequences disclosed in the
patent in suit and thus, they could not avoid hindsight.
In contrast, the patent in suit disclosed and used
three different probes for screening the genomc
library as well as a nonoclonal antibody specific for
the A ficuum phytase enzyne. These tools were not
avai |l abl e to the authors of docunent D9 and they were
mssing in the prior art.

Even if, for the sake of argunent, positive clones were
to be identified, the criteria for selecting and

i solating those positive clones — the criteria for
success - were conpletely m sl eading and wong. As
shown for the soybean phytase in docunent D9, once
positive clones were identified, they were sized and
sequenced. However, for the phytase gene derived from A
ficuum the size of the gene would have been wongly
expected to correspond to a gene encoding a protein of
about 600 residues. The nucleic acid inserts of
positive clones would al so have been wongly expected
to encode a protein with phytase activity conprising
all four peptides disclosed in docunent D9, including

t he contam nant peptides Il and IV. Thus, clones
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fulfilling the expected criteria for success could
never be isol at ed.

Docunent D9 did not disclose a host system suitable for
expression of the phytase gene. In fact, the skilled
person woul d not have used an expression systemfor
verifying the cloning of the phytase gene. Firstly,
clones tested in such expression systens had to be
first sized and sequenced (restriction nmapping,
sequence anal ysis, |length of open-reading frane, etc.)
since expression analysis was only feasible if the
conpl ete codi ng sequence and adj acent regul atory
sequences were avail able. Secondly, Escherichia col

was not a useful expression systemsince it was not
capabl e of glycosylating proteins (necessary for
phytase activity) and recogni zi ng fungal regulatory
sequences (pronoter, introns). Thirdly, nost fungal
organi sns suitable for expression analysis, such as the
ones indicated in docunent D9, contained endogenous
phytase. Thus, they were not suitable for detecting the
activity of a reconbi nant phytase since several
uncertainties could arise (upregulation or activation
of endogenous gene, integration into the genone and
strong expression variability, etc.) and there was no
tool (eg. specific nonoclonal antibodies) available to
di stingui sh the endogenous phytase fromthe reconbi nant
one. There was no reference in docunment D9 to suitable
expression systens for overcom ng these uncertainties,
such as Aspergillus host cells deficient in phytase
activity, or to the cloning of fragnents to be tested
with a pronoter regulated in a different way than the
nati ve phytase pronoter. The analysis for phytase
activity was not a qui ck-and-easy nethod but a

| abori ous, time-consum ng approach the outcone of which
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was uncertain and which involved a | ot of risks and
difficulties.

The aut hors of docunment D9 had not been able to obtain
t he phytase gene fromthe "presunptive positive clones”
referred to in that docunent given the fact that
docunent D34, fromthe sane authors and published four
years |l ater, described the isolation of a clone
containing only part of the phytase gene (expected to
encode a protein of about 600 residues) and using an
anti body screening approach simlar to the first

cl oni ng approach said to have failed in docunment D9.
There was no publication showi ng the sequence of the
"presunptive positive clones” identified by the second
cloning strategy of docunent D9.

The respondents' argunments in witing and during oral
proceedi ngs, insofar as they are relevant to the
present decision, may be sumrari zed as foll ows:

Article 56 EPC

Docunent D9, the closest prior art, identified the
source of the phytase gene, Aspergillus ficuum NRRL
3135, and referred to the purification, structural
properties and enzymatic activity of the phytase enzyne.
The amino acid conposition of this enzyme and the
partial am no acid sequences of peptides | to IV were
di scl osed. Docunent D9 referred to two strategies for
cloning the phytase gene. A first cloning strategy
based on anti body probes and i mmunoscreeni ng, whi ch was
said to have failed, and a second cl oning strategy
based on the use of an oligonucl eotide probe for
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screening. Presunptive positive results were reported
for this second strategy.

Hence, the technical problemunderlying the patent in
suit was seen as the provision of the full-length
nucl ei ¢ acid sequence encodi ng the phytase derived from
A. ficuum i.e. the phytase gene.

At the priority date, the preferred nmethod for
isolating and cloning a gene encoding a purified
protein was the use of an oligonucl eotide probe,

usual Iy about 15 to 20 nucleotides long. As shown in
handbooks on file (inter alia docunent D12), the
second- probe approach was advant ageously used only for
genom c libraries of great size (such as mammali an) but
not necessarily for fungi libraries. Two steps were,
however, critical: (i) the quality of the probe for
screening the library and identifying the positive
clones, and (ii) the selection or validation of the
positive clones, which could be difficult and conpl ex
if the properties of the gene were unknown.

Docunent D9 referred to a single band in Southern bl ot
denonstrating that the probe used was specific. The
docunent further referred to presunptive positive

cl ones obtained after several screenings. Thus, there
was no need to use a second ol igonucl eotide probe. Due
to the exceptionally | ow degeneracy of peptide Il, this
pepti de was the nost suitable candidate for

synt hesi zing a probe. There was evidence on file
showi ng that the one-probe approach was successfully
applied with both 17-nmer and 29-ner probes derived from
peptide 11, inter alia docunent D14 and the affidavits
of R M Berka and S. A Thonpson and of Dr Ranmbosek
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(documents D10 and D26, respectively). The results
shown in the affidavit of Dr Selten (docunment D48) were
not reliable since the experinent was intended to fail.
Moreover, the results shown in Figure 1 (17-nmer probe
based on peptide Il) and Figure 3 (probe conprising the
conpl ete phytase gene) were inconsistent.

Docunent D9 referred to the possible selection of the
identified presunptive positive clones by antibody
probes, such as the ones successfully used in docunent
D34. This selection step was different fromthe
screening step used in the first cloning strategy and
therefore, the negative results obtained in the first
strategy were not relevant for the selection step in
the second cloning strategy. In fact, the said antibody
probes were not even necessary since the positive

cl ones could be sized and sequenced, or alternatively,
used in a straightforward manner in expression system

assays and known activity tests.

As regards the criteria for success, the length of the
expected codi ng region (about 600 residues) was not a
reliable criterion for the size of possible positive
cl ones since the true nol ecul ar wei ght of glycosyl ated
proteins was known not to be sinple to assess with
accuracy. Mreover, genes fromgenomc libraries were
al so expected to conprise non-codi ng regions such as
introns. The absence of peptides Ill and IV in the
deduced am no acid sequence was irrelevant once the
conpl ete sequence and the open reading frame of the
phyt ase gene were determ ned and known. In fact, due to
the evident low quality of these two peptides IIl and
|V, the presence of the N-term nal peptide and peptide
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Il in the conplete sequence of the phytase gene were
the nost reliable criteria.

It was al so known (cf. inter alia docunent D12) t hat
for an enzyme the nost reliable identification was the
presence of its enzymatic activity. Thus, it was
obvious for the skilled person to express the positive
cl ones. There was no reason to expect any problens when
expressing the phytase gene in eukaryotic cells and,
nore particularly, when using Aspergillus cells as host
cells (so as to obtain an advant ageous gl ycosyl ati on,
recognition of fungi pronoter, etc.), as al so proposed
in docunent D9 and shown in docunent D10.

The reasons for failing to report the nucleic acid
sequences of the "presunptive positive clones" of
docunent D9 were unknown and only specul ati ons coul d be
made about it. Therefore, this failure could not be
taken into account when assessing the inventive step in
the |light of docunent D9.

The appel | ant (patentee) requested that the decision
under appeal be set aside and that the patent be

mai ntai ned as granted or, in the alternative, on the
basis of one of the Auxiliary requests | to Xl filed
with the statenent of grounds of appeal on 30 Cctober
2002, all in tw versions for all the designated
Contracting States except ES and GR, and for ES and GR

The respondents (opponents) requested that the appeal
be di sm ssed.
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Reasons for the Decision

Procedural nmatters

1. Common to all requests on file are clains centred on
DNA sequences conprising a specific nucl eotide sequence
depicted in Figure 8 or a nucl eoti de sequence encodi ng
the specific am no acid sequence depicted in Figure 8.
In view of this, the board found it expedient to dea
with the key question whether said specific sequences
involve an inventive step in the light of the prior art,
and to | eave aside the issue of conpliance of the
requests with Articles 123 and 83 EPC.

I nventive step - Article 56 EPC
Cl osest prior art

2. Docunment D9, considered to be the closest prior art,
di scl oses an Aspergillus isolate, nanely A ficuum NRRL
1335, which is a high producer of the phytase enzyne -
10 tines greater levels of activity than other isolates
(cf. page 29, last full paragraph). Three different
chr omat ogr aphi ¢ col ums are used for purifying the
phyt ase enzyme, which shows two broadly diffused bands
of 85 KDa and 100 kDa on SDS- PAGE. The purified phytase
is a glycoprotein, which, upon partial deglycosylation,
has a nol ecul ar wei ght of about 76 kDa (cf. page 30).
The amino acid conposition of the purified enzynme (cf.
page 37) and the ami no acid sequences of four peptides
— the N-term nal peptide (peptide 1) and three internal
peptides (peptides Il, IIl and IV) — are al so di scl osed
(cf. page 38). The docunent further refers to the
ki netic characterization of the purified phytase (cf.

0121.D
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page 30, |ast two paragraphs and paragraph bridging
pages 30 to 31).

Two cloning strategies for the fungal phytase are
outlined in docunent D9. A first strategy is based on

t he i munoscreening of a genomc library, whereas the
second strategy is based on an oligonucl eotide probe
for screening. For the inmmunoscreening, polyclonal

anti bodies are first produced and shown to react with
all forms - native and degl ycosyl ated - of the phytase
enzyne. These polyclonal antibodies are purified, so as
to renove any possi bl e i mmunol ogical reactivity with E
coli, and used to screen a | anbda gt1ll genomc library.
The average size of the A ficuumDNA insert is 7 Kb
and, if in proper reading frame, the insert ultimtely
produces a fusion protein with the beta-gal act osi dase
encoded by the E. coli |acZ gene present in the |anbda
gt1ll library. Docunent D9 states that "although

mul tiple attenpts have been made to use the antibody
probes to pull out the phytase gene, we have been
unsuccessful at the present tinme" and that "another
strategy for making antibodies is in progress”". In this
context, reference is made to the growth of Aspergillus
in presence of glycosylation inhibitors and production
of anti bodi es agai nst degl ycosyl ated and denat ur at ed
phytase (cf. paragraph bridgi ng pages 31 to 32).

Wth regard to the second cloning strategy, the
N-term nal peptide (peptide 1) is said not to be useful
for generating an oligonucl eotide probe. One of the
other three internal peptides is identified as having a
useful am no acid sequence for generating a probe.
Nei t her the peptide nor the probe derived therefromare
specified in terns of the structure (cf. however
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point 8 infra). Prelimnary results using the said
probe show that it binds to a restriction fragnent from
genom ¢ DNA on Sout hern blots and that "presunptive

posi tive clones have been selected foll ow ng several
screenings" of a lanbda EMBL4 |ibrary with this
radi ol abel | ed probe. Docunent D9 states that "the

anti body probes will be used to select fromthese
positive clones. Using both the antibody and the

ol i gonucl eoti de probes, we should be able to

unequi vocal ly identify the phytase gene from
Aspergillus ficuunt (cf. page 32, first two paragraphs).
Reference is also made to transformati on systens for
Aspergillus ficuumso as to "achi eve enhanced secretion
of phytase" as well as to the cotransformation of A
ficuum wherein "the second gene ... in our case wl|l

be phytase ... after we have verified the cloning of
this gene" (cf. page 33, last full paragraph).

Techni cal probl emunderlying the patent in suit

0121.D

Starting fromthe closest prior art, the technical
problemto be solved is regarded as being the provision
of the conpl ete genom ¢ nucl eoti de sequence encodi ng

t he phytase enzynme derived from Aspergillus ficuum NRRL
31335, i.e. the phytase gene. The solution is provided
by the specific nucleotide sequence depicted in

Figure 6, with the codi ng sequence and derived am no
acid sequence shown in Figure 8, of the patent in suit,
t hese sequences being the termof reference used in
claiml of all requests in order to define the
invention (cf. Sections VIl to | X supra).

In the board's view, it would have been obvious for the
skilled person to try to follow the teachings of
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docunent D9 in order to solve said problem attain
simlar positive clones and select the ones conprising
t he phytase gene. In doing so, no particular problens
woul d have been expected and, in the |light of docunent
D9 al one, a reasonabl e expectation of success was fully
justified. The appellant, however, has referred to
several difficulties and problens, which, allegedly,
woul d have been encountered by the skilled person when
attenpting to follow the teachings of docunent D9 and
whi ch woul d have prevented himor her from obtaining

t he phytase gene. Those probl ens are exam ned
hereinafter in order to establish whether they would
have i ndeed had an inpact on the expectation of success
by the skilled person (cf. T 207/94, QJ EPO 1999, 273).

Al'l eged technical difficulties

The sel ection of the oligonucleotide probe: one-probe or

t wo- probe cl oni ng approach?

0121.D

The appell ant submits that, starting from docunent D9
and in the light of commbon general know edge, the
skill ed person would not have consi dered the one-probe
cl oni ng approach since the two-probe cloning approach
was generally seen as being nore advant ageous for
screening genomc libraries. However, in their view,
for the construction of a second probe, there was not
enough reliable information avail able in docunent D9
(cf. Section Xl supra).

According to docunent D9, the ami no acid sequence of
the N-term nal peptide is not useful for generating a
probe, whereas "one peptide was identified as having a

useful amno acid sequence for generating an
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ol i gonucl eoti de probe" (cf. page 32, first ful

par agr aph). Al though the "one" peptide is not expressly
identified in structural terns, it is beyond dispute
that this peptide is peptide Il, which, due to its
exceptionally | ow degeneracy, has been descri bed by al
parties as a "nol ecul ar biologist's dreani.

9. The |l ength of the probe, however, is not disclosed in
docunent D9. Fromthe prior art on file, which reflects
t he common general know edge at the tinme of the
invention (cf. inter alia docunents D12 and D68), short
probes are typically 11-20 nucl eotides in |ength (pools
of 8-32 or nore degenerate sequences). Probes of 17
nucl eoti des or | onger are used to screen
hi gh-conpl exity (manmmal i an) genomic libraries. For
| onger probes, beyond 20 and up to 30 bases (the
shortest length for a |l ong probe), the degeneracy of
t he pool nust be as | ow as possible so as to avoid
unspecific hybridization (cf. pages 11.7 and 11.8,
docunent D12 and page 443, docunment D68). The stretch
of am no acid residues of peptide Il having an
exceptionally | ow degeneracy extends to the first 9-10
residues. Only an Ala residue at position 6 has a high
degeneracy. O her nei ghbouring residues are not to be
consi dered since their degeneracy is too high. Thus,
the length for a probe based on peptide Il varies from
a short 17-mer (pool of 8 degenerate sequences), based
on the first 5-6 residues wthout the Ala at position 6,
to a long 29-nmer based on the conplete stretch of 9-10
resi dues. For this |onger probe, follow ng the
recommendations of the prior art, the high degeneracy
of the Ala residue m ght be reduced by using a neutral
base such as inosine (pool of 64 degenerate sequences)
(cf. docunent D12, page 11.17). The provision of probes

0121.D
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within this specific | ength range does not require any
inventive ingenuity due to the exceptional properties -
| ow degeneracy - of peptide Il disclosed in docunent D9.

In principle, the nunmber of unspecific hybridizations
increases with the conplexity of the targeted library
and, the longer a probe the nore likely it is to be
uni que anong all the sequences present in a targeted
genone |ibrary. Thus, when possible, it is useful to
determne first the specificity of the probe by using,
for exanple, the probe in a Southern blot. In docunent
D9 such a determ nation results in the probe binding to
"a restriction fragment from genom c DNA on Sout hern
blots", i.e. to a single genom c fragnment. This shows
that the probe is specific. In fact, Southern blots

m ght be perfornmed under several stringency conditions
So as to select those probes that are specific under
hi gh stringency conditions. This allows the use of
these stringency conditions in the screening of the
genom c library and the achievenent of a higher
specificity (cf. page 446, |ast paragraph,

docunent D68).

There is evidence on file showing that a 17-mer (PHY-1)
used to probe a genom c DNA from Aspergillus under high
stringency conditions results indeed in a unique band
(cf. inter alia page 56, right-hand colum, first ful
par agraph and Figure 1 of docunent D14, cited as expert
opinion). Simlar results are also disclosed for |onger
probes, in particular a 29-ner (PHY-2) probe (cf.
points 3.1 and 3.2 of the affidavit of Dr J. Ranbosek,
docunent D26, cited as expert opinion). Thus, in the
board's judgnment, follow ng the teachings of docunent
D9 in conmbination with the common general know edge, no
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particular skill is considered to be required for

sel ecting an oligonucl eoti de probe (based on peptide I1)
with a suitable length - wthin the range indicated
above (cf. point 9 supra) — for achieving a high
specificity under high stringency conditions.

12. It mght well be, as argued by the appellant (cf.
point XI supra), that under certain conditions the use
of a two-probe cloning strategy is nore advant ageous.
However, in the light of the unique properties — | ow
degeneracy and high specificity - of the probe referred
to in docunent D9, this strategy does not necessarily
conme into consideration in the present case. There is
no indication in docunent D9 as to the need for a
second probe and thus, the only cloning strategy
considered is the one-probe cloning strategy.

Aspergillus genomc library and screening of this library

13. The appel l ant submts, based in particular on the
affidavit of r GC. M Selten (docunent D48), that the
use of only one-probe woul d not have been sel ective
enough for screening a genomc library of Aspergillus
W th success (cf. Section Xl supra).

14. Docunment D9 refers to the construction of a | anbda
EMBL4 genomic |ibrary of Aspergillus ficuumwhich is
screened with the radiol abel |l ed ol i gonucl eoti de probe
and it further states that "presunptive positive clones
have been selected follow ng several screenings", i.e.
the | anbda EMBL4 genonmic library is screened several
times with the specific oligonucl eotide probe so as to
el i m nate unspecific hybridizations and identify the
positive clones. There is al so evidence on file show ng

0121.D
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that, in a single screening step, few positive clones
are identified using a 17-mer (PHY-1) probe (cf.

point 2 of the affidavit of R M Berka and

S. A Thonpson, docunent D10 and paragraph bridgi ng

pages 56 to 57, docunent D14) or a 29-ner (PHY-2) probe
(cf. point 3.3 of the affidavit of Dr J. Ranbosek,
docunent D26) (both docunents cited as expert opinions).

15. Different results are, however, disclosed in the
affidavit of r GC M Selten (docunent D48, relied
upon by the appellant as expert opinion), which,
repeating the conditions indicated in the affidavit of
R M Berka and S. A Thonpson (docunent D10) and using a
17-mer probe 100% conpl enentary to the phytase gene or
a pool of 8 degenerate 17-nmer probes, shows a high
background and a |l ow resolution in a (single) screening
of an A. ficuumgenom c library. Nevertheless, the
conditions used therein are said to be of "very | ow
hybri di zati on stringency”. In the board's view, simlar
poor results obtained in an initial Southern blot (cf.
poi nt 10 supra) woul d have pronpted the skilled person
to use higher stringency conditions and/or a | onger
ol i gonucl eotide (29-nmer) probe so as to performthe
"several screenings" indicated in docunent D9. Thus,
the skilled person could easily overcone the alleged
technical problemindicated in the affidavit of
Dr GC M Selten (docunent D48) using only common
general know edge. Therefore, this alleged technical
problemis not considered to be relevant.

Selection of the identified "presunptive positive clones”

16. The appellant submts that, as shown for the first
cl oni ng approach disclosed in docunent D9, the antibody
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probes woul d not have been useful in the second cloning
approach. The production of useful antibody probes
required first to set up a new purification nethod for

i sol ati ng honbgenous phytase (cf. Section Xl supra).

Docunment D9 indicates that "the anti body probes wll be
used to select fromthese positive clones" (cf. page 32,
second full paragraph). Thus, although anti body probes
are said to have failed in the first cloning strategy
based on i mmunoscreening, they are, however, expected
by the authors to be useful in the second cloning
strategy for further selecting (not screening) the
"presunptive positive clones” identified by "several
screenings” with the oligonucl eotide probe. The
positive expectations expressed can possibly be
expl ai ned by the fact that the skilled person based on
common general know edge foresaw sone benefits
resulting fromthe elimnation of other genes coding
for cross-reactive proteins (such as phosphat ases),
froman inproved titre of the polyclonal antiserum
froma | ower contam nation by nei ghbouring phage
particles, etc.

Mor eover, whereas the |anbda EMBL4 |ibrary has sone

di sadvant ages in conparison to the |anbda gtl11 library
(such as the absence of a pronoter specific for
expression in E. coli), it has, however, other

i nportant advantages. In particular, it is known that
the average insert size in this |anbda EMBL4 |ibrary is
about 9-20 kb (cf. point 2 of the affidavit of

R M Berka and S. A. Thonpson, docunent D10), which is
hi gher than the one in the expression | anbda gtll
library (7 kb) (cf. page 31, second full paragraph,
docunent D9). Thus, the | anbda EMBL4 genomic library
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has a higher probability of having an insert which
conprises the conplete phytase gene, including the
target sequence to be hybridized with the

ol i gonucl eotide probe, i.e. it has a higher probability
of cloning the conplete gene with associ ated regul atory
sequences which (if functional in E. coli) results in

t he expression of all protein epitopes. Furthernore,
protei ns expressed fromthis | anbda EMBL4 |ibrary are
not fused with an E. coli protein (beta-gal actosi dase)
that may in certain cases destabilize and nodify native
epitopes. Al these considerations justify the positive
expectations conferred by docunment D9.

Docunment D34 (cited as expert opinion) also confirns
that the polyclonal antibody probes raised against the
purified phytase — following the same purification

nmet hod as in docunment D9 — and isolated as described in
docunent D9 (cf. document D34 from page 611, right-hand
colum, last full paragraph to page 612, |eft-hand
colum, first full paragraph and page 612, |eft-hand
colum, fourth full paragraph), are specific enough to
detect the phytase (as expected by the skilled person
when readi ng docunent D9), if expression of the phytase
gene actual ly occurs.

In spite of all these positive considerations, the
skilled person is well aware that the pronoter of the
phyt ase gene m ght not be functional in E. coli and

t hat probl ens associated with the processing of fungi
introns in E. coli mght also arise (a drawback shared
by both | anbda gt11 and EMBL4 genomic |ibraries). Thus,
the skilled person knows that the possible absence of
positive results in the selection of clones by anti body
probes (as proposed in docunent D9) does not directly
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i ndi cate the absence of clones conprising the phytase
gene. In that case, a straightforward sel ection of the
identified positive clones by expression of the phytase
gene in fungal host cells constitutes an obvious
consideration for the skilled person as in fact such
fungal expression systens are explicitly referred to in
docunment DO itself (cf. pages 32 and 33, docunent D9).

Expressi on of the phytase gene in fungi host cells

21. The appellant submts that no suitable host systens
were known to the skilled person since Escherichia col
was fully inappropriate and fungal organi snms contai ned
endogenous phytase, which was not to be distingui shed
fromthe reconbi nant phytase. Thus, for a suitable
expression system it was necessary first to obtain
Aspergillus host cells deficient in phytase activity
(cf. Section Xl supra).

22. Docunent D9 refers to the devel opnent of two sel ectable
(gene) marker systens for transformation of A ficuum
whi ch allow the cotransformation with a second plasmd
conprising a second gene, such as the phytase gene (cf.
pages 32 to 33, docunent D9). References to appropriate
fungal plasm ds, which allow the introduction of (I|arge)
nucl eotide inserts, are on file (cf. inter alia
docunents D28 and D81) and, if necessary, nethods for
sizing the cloning insert were also known in the prior

art (cf. points 26 to 27 infra).

23. As suggested in docunment D9, the advantages of
(over)expressing the phytase gene in fungal host cells,
particularly in A ficuum NRRL 3135 the source of the
phyt ase gene (functional pronoter, properly processed
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introns and secretion, etc.), conpensate for the
possi bl e hypot hetical problens referred to by the
appellant, in particular the inability to distinguish

t he reconbi nant phytase fromthe endogenous one (cf.
Section Xl supra). Mreover, whereas A ficuum NRRL
3135 is known to be a high phytase producer (cf.

poi nt 2 supra) and the devel opnent of phytase-deficient
fungi m ght well be advantageous, other avail able
taxonomcally related fungi (A niger) with | ower

phyt ase production and known transformation systens,
woul d have been taken into consideration by the skilled
person as suitable host cells too.

The board further notes, that none of the hypothetical
problens referred to by the appellant has actually been
found in the patent in suit, which also exenplifies the
straightforward overexpression of the phytase gene in A
ficumm host cells (cf. Table 4, phytase production of
untransformed and transformed A. ficuum NRRL 3135).

and sequencing of positive clones

The appellant submts that the criteria to be used,
when si zing and sequenci ng positive clones, for
identifying those inserts conprising the phytase gene,
were msleading. In particular, the appellant refers to
t he expectation of a |arger nol ecul ar weight for the
phytase and to the absence of peptides IlIl and IV in

t he sequence of the phytase enzyne. These difficulties,
inits view, |ower the expectations of the skilled
person and support an inventive step. Moreover, the
fact that the authors of docunent D9 never arrived at

t he conpl ete sequence of the phytase gene by foll ow ng
the allegedly prom sing second cl oning approach
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di scussed in docunment DO but by other routes, shows, in
the appellant's view, that the said strategy was not
feasible and could not give raise to any positive
expectations (cf. Section Xl supra).

In principle, the selection of positive clones by
expression of the phytase gene in fungi hosts (cf.
points 22 to 24 supra) does not necessarily require the
si zing and sequencing of the cloning inserts, since
vectors accepting large inserts — the m nimal average
size of |anbda EMBL4 inserts - are available in the art
(cf. point 22 supra). Large size inserts are al so
usually preferred due to the possible presence of
introns and the advantageous presence of regulatory
regions in the | anbda EMBL4 genomic |ibrary of
Aspergillus. If desired, however, sizing by digestion
of cloning inserts by restriction endonucl eases and
probing of the fragnments with the oligonucl eotide probe
specific for the phytase gene are both known routine
steps (cf. point 10 supra).

The sizing and sequencing of the cloning inserts may be
carried out either directly on the positive clones
identified in the initial screening with the specific
ol i gonucl eoti de probe (cf. point 14 supra), as shown in
docunent D9 for the soybean phytase, or else after the
sel ection of positive clones by i munoscreening or
expression in fungi host cells. As stated above,
however, the digestion with restriction endonucl eases,
probing with the specific oligonucleotide probe,

subcl oning and determ nation of the nucl eotide sequence,
identification of introns, etc. although |aborious and

ti me-consum ng, are all known routine steps.
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Wth regard to the appellant's first argunent, the
difficulties to assess appropriately, in a reliable and
accurate manner, the nol ecul ar wei ght of glycosyl ated
proteins are well-known in the prior art. Docunent D9
refers to diffused SDS- PAGE bands (poorly focused
bandi ng pattern) of 85 and 100 kDa for the glycosyl ated
phyt ase, whereas a nol ecul ar weight of 76 kDa is
indicated for a partially deglycosyl ated enzyne (cf.
page 30, fourth full paragraph). A much | ower nol ecul ar
wei ght — of about 61.7 kDa — is disclosed for an

ungl ycosyl ated enzyne in docunent D8 (cf. page 463,
Table 11). In viewof this variability in particular in
case of glycosyl ated nol ecul es, nol ecul ar wei ght val ues
are to be considered cautiously and they certainly
cannot be relied on as a strong criterion of success.
In other words, in the present case the skilled person,
in the board's view, is open-m nded as to the actual

val ue of the nol ecul ar wei ght of the phytase enzyne.
Thus, contrary to appellant's allegation, nolecular

wei ght considerations do not have an influence on the
skill ed person's expectations, when applying the second
cloning strategy indicated in docunent D9.

Wth regard to appellant's second argunent, although
docunent D9 states that the phytase is purified to
honogeneity, the presence of other possible protein
contam nants i s not excluded by the skilled person. In
fact, docunent D9 relies on the nmethod of purification
di scl osed in docunent D4, which shows that further
purification of the phytase enzyne by an additi onal
chromat ographic step is still possible (cf. page 74,

| ast paragraph, docunment D4). Figure 1C of this
docunent al so shows that the 4-step purified enzynme is
obt ai ned from overl appi ng protein peaks (cf. page 73)
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and thus, the presence of protein contam nants is not
excl uded. Actually, judging fromthe length of the
pepti des disclosed in docunent D9 and the nunber of
gaps present in their sequences, the N-term nal
peptide | (16 residues) and the peptide Il (19 residues)
are for the skilled person the nost rel evant pepti des.
As stated above, the skilled person would put into
practice the second cloning strategy in docunent D9
essentially based on peptide Il with a reasonabl e
expectation of success. Peptides IIl and |V woul d not
have any particul ar influence on his or her
expectations. The absence of these sequence stretches
in the then deduced am no acid sequence of the phytase
enzynme woul d in any case be noticed only after
achieving the result and would easily be attributed to
t he presuned presence of contam nants in the phytase
preparation of docunent D9.

30. Wth regard to appellant's third argunent, it is true
that there is no evidence on file show ng that the
second cl oni ng approach described in docunment D9 was
successfully pursued by the authors. |ndeed, docunent
D34 (cited as expert technical opinion), a publication
of the authors of docunment D9 disclosing only a partial
phyt ase sequence from A. ficuum NRRL 3135, is based on
the first (failed) cloning approach of docunent D9, and
in docunent D49 (cited as expert technical opinion),

t he aut hors of document D9 followed a different
(nested-PCR) cloning strategy for arriving at the
phyt ase gene. The reasons for this are unknown and it
can only be specul ated about. In any case, inventive
step is to be judged based on the actual technical
evidence on file and on its substantive nerits

i ndependently from any possi bl e specul ati ons about a
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gi ven occurrence. Thus, the appellant's argunment in
this respect is irrelevant.

Concl usi on

31.

32.

0121.D

In view of the above considerations, it is concluded
that the manifest high quality and specificity of the
ol i gonucl eoti de probe which the skilled person would
have readily derived fromthe peptide Il disclosed in
docunent D9, the optim stic view expressed in the

| atter docunent as regards the possibility of
identifying the phytase gene from Aspergillus ficum and
t he apparent absence of a priori obstacles and/or
difficulties would have i nduced the skilled person to
try to pursue the cloning path indicated in docunent D9
wi th a reasonabl e expectation of success. In the
board's judgnment, by following it the skilled person
woul d have arrived by use of routine neasures and

wi t hout undue difficulties and burden at a DNA sequence
encodi ng phytase falling under the terns of claim1 of
all requests. The fact that "in real life" cloning was
t hen achieved by following different (or partly
different) routes is immterial as long as no valid
evidence is put forward that the obvious theoretical
protocol derivable from docunent D9 on the basis of
common general know edge is either unreasonable, given
t he circunstances, or bound to fail, due to excessive
difficulties or burden. This is not the case here.

Thus, the subject-matter of claim1l of all requests in
the two versions for all designated Contracting States
except GR and ES and for GR and ES | acks an inventive
step and thus fails to neet the requirenents of
Article 56 EPC.
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Or der

For these reasons it is decided that:

The appeal is dism ssed.

The Regi strar: The Chai r man:

A. Wl i nski L. Galligani
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