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Summary of Facts and Subm ssi ons
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Eur opean Patent Application No. 92 901 887 was
publ i shed as international application WO 92/11375

(EP A 0 563 201) with the title "Genetically engi neered
nodi fi cation of potato to form anyl ose-type starch". In
a decision issued on 7 March 2002 the exam ning

di vision refused the application pursuant to

Article 97(1) EPC on the grounds of |ack of sufficient
di sclosure (Article 83 EPC) and | ack of clarity
(Article 84 EPC) of the main and auxiliary requests.
The exam ni ng divi sion questioned al so the novelty of

t he subject-matter of claim8 of the second auxiliary
request.

Wth respect to Article 83 EPC, the exam ning division
deci ded that the patent application did not describe

t he clainmed subject-matter in such sufficient detail as
to enable a person skilled in the art to carry out the
i nvention without being dependent on pure chance. In
particular, it was found that the application did not
provi de sufficient information on the so-called "potato
branchi ng enzyne (BE) protein” in order for the skilled
person successfully to purify this enzynme and obtain
partial protein sequences that would allow the design
of oligonucleotides suitable for the identification of
a cDNA encoding this protein. Further, the exam ning

di vision held that the application provided neither
sequence information for the pronoter of the branching
enzyne gene, nor data that clearly denonstrated that

t he expression of the BE gene would be inhibited by the
use of an antisense construct. Wth regard to

Article 84 EPC, the exam ning division regarded the use
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of the terns "tuber-specific pronoter” and "branching
enzynme” in eg claiml of all requests as arbitrary.

On 19 March 2002 the appellant | odged an appeal agai nst
t he decision of the exam ning division and with the
statenment of grounds, filed on 11 July 2002, it
submtted a new nmain request with clains 1 to 12 that
corresponded essentially to clains 1, 2, 5 to 8 and 10
to 15 of the main request as rejected by the exam ning

division and a new auxiliary request with clainmns 1 to 7.

Clains 1 and 2 of both the new main and auxiliary
requests read:

"1. A nethod of increasing the formation of anyl ose-
type starch in potato plants by suppressing formation
of anyl opectin-type starch, characterised by
introducing into the genone of the potato tissue a gene
construct, conprising a tuber-specific pronoter, a
transcription start site and the first exon of the gene
codi ng for branching enzyne (BE gene) in potato, said

exon being inserted in the antisense direction.

2. A nethod of producing anyl ose-type starch,
characterised in suppressing formati on of anyl opecti n-
type starch in potato plants by introducing into the
genone of a potato tissue a gene construct, conprising
a tuber-specific pronoter, a transcription start site
and the first exon of the gene coding for branching
enzynme (BE gene) in potato, said exon being inserted in
t he antisense direction, and subsequently extracting

t he anyl ose-type starch fromthe tubers."”



VI .

3050.D

- 3 - T 0891/ 02

Clainms 3 to 6 of the main request concerned antisense
constructs, and clains 7 to 12 were directed to,
respectively, a vector, a potato plant cell, a potato
pl ant, potato tubers, a seed and m crotubers from
potato plants, all conprising an anti sense construct as
claimed in one of the clains 3 to 6.

Claims 3 to 7 of the auxiliary request corresponded in
principle to clains 8 to 12 of the main request, except
that they were fornul ated as "product-by-process”

cl ai ns.

The appel | ant requested oral proceedings if the board
consi dered confirmng the decision of the exam ning

di vi si on.

Oral proceedi ngs were summoned. In a comuni cation
annexed to the summons the board expressed the
provi si onal opinion that the application was seriously
insufficient in its disclosure of the clained invention,
and that this objection would apply equally to both the

mai n and auxiliary requests.

In preparation for the oral proceedings, the appellant
filed certified translations of correspondence with the
Swedi sh Departnent of Agriculture on field trials
carried out in 1993/1994, as well as an opinion of

Prof. Steup and a list of additional docunents. Copies
of the docunents cited in either the list and/or the
opinion were also filed.
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The docunents referred to in the present decision are
t he foll ow ng:

D1: G H Vos-Scheperkeuter et al., Plant Physiol.
1989, Vol. 90, pages 75 to 84;

D2: S.A Jobling et al., The Plant Journal, 1999,
Vol . 18(2), pages 163 to 171

In witing and during oral proceedings the appellant
argued that the use of antisense constructs in order to
inhibit a gene encodi ng branchi ng enzyne was a
straightforward technique at the priority date of the
present application. In the description, starting on
page 5, line 23, it was disclosed how appropri ate cDNA
cl ones were prepared, said clones being used for

i sol ation of the branching enzyne gene froma genomc
library. The appellants maintained that the content of
Sanbrook et al., "Ml ecular Coning. A laboratory
manual ", 1989 (a later version of the |aboratory manual
referenced in the specification of the application in
suit, but published before the priority date of the
sane) showed that technol ogies related to nol ecul ar
cloning were firmy established in the art. By
followi ng the description the person skilled in the art
woul d arrive at the result as clainmed w thout undue
burden and wi thout needing inventive skill. Later
experimental evidence showed that the concept and

nmet hods described in the specification yielded

m crotubers that contained substantially nore high-
anyl ose starch material than the non-transforned

controls.
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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 or the auxiliary request as filed
on 11 July 2002.

Reasons for the Decision

Article 83 EPC

1. The question at issue is whether the subject-matter of
claims 1 to 12 of the main request or clains 1 to 7 of
the auxiliary request is sufficiently disclosed in the
application as filed.

2. The di sclosure of the invention for which protection
is sought is one of the fundanental requirenents for
the grant of a patent. This requirenent is based on the
| egal principle according to which the inventor is
granted a tenporary exclusivity to the invention in
return for the disclosure of the technical teaching to
the public. In the European Patent Convention the
di sclosure requirenent is fornmulated in Article 83 EPC,
whi ch states that a European patent application nust
di scl ose the invention in a manner sufficiently clear
and conplete for it to be carried out by a person
skilled in the art.

3. In the assessnent as to whether a European application
fulfils the requirenment of Article 83 EPC, it is a
wel | -established principle in the case | aw of the
boards of appeal that, for the disclosure of an
invention to be sufficiently clear and conplete, the
skill ed person, on the basis of the information

3050.D



3050.D

- 6 - T 0891/ 02

provided in the application itself and by using the
common general know edge at the application date (or
the priority date, if applicable), has to be able to
achieve the desired result w thout undue burden and
wi t hout exercising any inventive skill (see eg
decisions T 694/92 QJ EPO 1997, 408 and T 612/92 of
28 February 1996).

The exam nation as to the sufficiency of a disclosure
in a patent application has to be conducted in each
case on its own nerits, and it depends on the
correlation of the facts of the case to certain general
paraneters, eg the anount of reliable technical details
di sclosed in the application, the tine when the

di scl osure was presented to the public and the
correspondi ng conmon general know edge, as well as the
character of the technical field and the average anount
of effort necessary to put into practice a certain
witten disclosure in that technical field (see
decision T 158/91 of 30 July 1991, point 2.3 of the
reasons; and T 639/95 of 21 January 1998).

The question at issue in the present case is whether,
taking into account the gui dance provided by the
application as filed and the common general know edge
at the time the disclosure was presented, the skilled
person could have arrived at the invention as clai ned
wi t hout undue burden and w t hout exercising any

i nventive skill

The aimof the nethod as clained in claim1 of both the
main and auxiliary requests is to increase the
formati on of amyl ose-type starch in potato cells by
suppressing the synthesis of anyl opectin-type starch.
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To achieve this aimthe inventors propose to inhibit
the transcription of the potato branching enzynme gene
by introducing into the potato cell genone a construct
conprising a tuber-specific pronoter, a transcription
start and the first exon of the gene coding for
branchi ng enzyne in potato, the exon being inserted in

the anti sense direction.

It follows fromthe above that, in order to carry out
the clainmed invention the skilled person would first
have to prepare a construct with a transcription start
and the first exon of the potato gene coding for
branchi ng enzyne inserted in the antisense direction
Wi th respect to the tuber-specific pronoter. The
appel I ant acknow edged that the DNA sequence encodi ng
the first exon could not be derived fromthe am no acid
sequence of peptides obtained by proteolytic digestion
of the BE protein, because in potato the branching
enzynme is processed and the am no acid sequence
corresponding to the first exon is lost. Thus, the
avai lability of the full-length cDNA and genom c
sequence of the potato gene encodi ng branchi ng enzyne

is essential for carrying out the invention.

However, the DNA sequence of the potato BE gene was not
publicly available at the priority date of the
application, nor was it disclosed in the application as
filed. The exanples in the present application fail to
provide any information on a DNA sequence that encodes
pot at o branching enzyne, but only refer the reader to

t he antisense constructs depicted in Figure 2. In this
figure an antisense fragnment of the BE gene is
represented as a "black box" inserted between a
pronoter (CaMW 35S, patatin 1 or GBSS pronoter) and the
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NOCS term nator. Thus, in the absence of any DNA
sequence information for the potato branching enzyne
gene, the skilled person willing to prepare the gene
construct required to carry out the invention as
claimed would first have to isolate the BE gene from
potato. This has been admtted by the appellant.

Hence the question arises whether the quantity and
quality of experinmentation required for a person of
ordinary skill to isolate the potato BE gene, based on
t he gui dance provided in the application as filed and
on conmon general know edge, was undue.

For specific technical details concerning the isolation
of the BE gene, the appellant referred to the paragraph
entitled "lIsolation of Genomic BE Gene in Potato" on
page 5 of the application. In this paragraph the
skilled person is informed that:

"Based on a known peptide sequence fromthe BE gene
(sic) in potato, two synthetic oligonucleotides
over | appi ng one another are produced. The

ol i gonucl eoti des (produced at the Institute for Cel

Bi ol ogy, Uppsal a, Sweden, at the applicant's request)
are used for identification of cDNA clones froma cDNA
[ibrary in |anbda gt 11 (produced on the applicant's
behal f by O ontech, USA). The cDNA cl ones are used for
i solation of the genom c BE gene froma genomic library
in EMBL 3 (produced on the applicant's behal f by
Clontech, USA)." (enphasis added by the board)

Thus, if the skilled person, follow ng the instructions
provided in the application, intended to isolate the
DNA encodi ng the potato branching enzyne, he or she
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woul d first have to know at |east part of the am no
aci d sequence of the BE protein. However, the
application fails again to provide any information on
the ami no acid sequence of the protein or a peptide
derived therefrom and the appellant has adm tted that
such sequences were not publicly available at the
priority date.

The appellant submtted that the fact that the required
pepti de sequence was neither disclosed in the
application nor known in the art would not have been a
hi ndrance, since the skilled person could have purified
the BE protein follow ng the indications given in the
application as filed and, wth the pure protein in his
or her hands, obtained at |east partial amno acid
sequences that would serve as a basis to prepare
synthetic prinmers for screening a potato cDNA |ibrary
for the BE gene.

The board notes that the only information provided in
the application with respect to the purification of the
BE protein is found on page 3, lines 16 to 22. There it
is stated that the potato branching enzyne is a nononer
protein with a nol ecul ar wei ght that varies between 79
and 103 kD, depending on the purifying process used. It
is further stated on page 3, lines 19 to 21 of the
application that:

"There are indications that potato BE shoul d consist of
several forms, but presumably several fornms are
degradation products fromthe actual protein (Vos-
Scheperkeuter, 1989; Bl ennow & Johansson, 1990)."
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At the priority date the article by Bl ennow & Johansson
referenced in the application was still in press and
was not published even until 1991 (ie after the
priority date of the present application). As to the
referenced article by Vos-Scheperkeuter et al.

(docunent D1), upon which the appellant relied inits
submi ssions, it describes the purification of starch
branchi ng enzyne from potato tubers using several
cycl es of chronmatography on three different types of
colums, as well as the preparation of antibodies

agai nst the purified potato enzyne, both in its native
and denatured form According to docunent D1 the

behavi our of potato branching enzyne on al

chr omat ogr aphy col ums tested woul d strongly suggest

t hat the enzyne occurs as a single protein entity.
However, the authors noted that a cl ose exam nation of
the SDS-gel profile showed that the purified BE protein
did not run as a single sharp band, but rather as a

di ffuse and broad band, which, in sone cases, appeared
to consist of two very closely running bands. The

aut hors concluded that the observation of a double band
opens up the possibility that potato plants, |ike many
ot her plants, contain multiple forns of branching
enzynme, and therefore additional evidence had to be
obtained for the definite identification of this double
band (see docunent D1, page 82, right columm, second
par agraph fromthe botton). The possibility

contenpl ated in docunent D1 was confirnmed by the
finding, after the priority date of the application, of
a second potato starch branching enzyne with a simlar
nmol ecul ar wei ght (see docunent D2 filed by the
appellant in the appeal proceedings). The two potato
branchi ng enzynes are only 55% i dentical on the am no
acid |evel.
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Thus, the skilled person, when trying to obtain pure
branchi ng enzyne protein frompotato tubers by the
purification nmethod of docunment D1, would be confronted
with the uncertainty as to whether the protein
preparati on obtai ned contai ned one or nore protein
species with branching enzyne activity. In this
situation the skilled person would have to decide
whether to obtain partial peptide sequences fromthis
protein preparation, taking the risk of sequencing
peptides originating fromdifferent proteins, or

whet her he or she shoul d perform additional
purification steps not described in docunent D1. In
this respect the skilled person would not be able to
rely on any guidance fromthe application or the prior
art, and it would be up to himor her to find a way to
further purify BE protein in order to obtain reliable
pepti de sequence data that could serve as a basis for
t he design of oligonucleotide priners.

During oral proceedings the appellant argued that,
alternatively, the skilled person could have tried to

i sol ate the BE gene by imunoscreening of a potato cDNA
[ibrary using the anti-BE antibodi es described in
docunent Dl1. However, the board notes that the
application not only does not offer any experinental

gui dance in this respect, but also fails to suggest
such an approach.

In the board's judgenent the choice of one of the above
menti oned possible alternatives, ie purifying the
potato BE protein and obtaining partial amno acid
sequences as basis for oligonucl eotides priners or
cloning the BE gene directly by imunoscreening, is far
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from being clear and straightforward, and the anmount of
necessary effort is considerable, especially taking
into account the scarce technical details provided in
the application. Even if, as argued by the appell ant,
all the nol ecul ar cloning techniques required were well
established in the art at the priority date of the
present application, the board considers that to devise
a feasible nmethod for the cloning of the potato gene
for branching enzynme represented an undue burden for

t he person of ordinary skill, and it cannot be excl uded
that this would even require the application of

i nventive skills.

The experinental data and reports of results fromfield
trials submtted by the appellant in support of the

i ssue of sufficiency cannot change the view of the
board on this matter. The board notes that the
technical information and data provided by the

appel lant a posteriori in its statenment of grounds of
appeal, including both the full-length cDNA sequence of
the potato BE gene and a fragnment of a genonic clone
corresponding to the first exon, ought to have been

di sclosed in the application as filed. Afailure in the
di scl osure of essential information for carrying out
the invention in the application as filed cannot be
remedied by filing the said information at a | ater

st age.

As to the opinion of Prof. Steup submtted by the
appellant, it does not provide any further argunents in
support of disclosure sufficiency, but rather confirns
the uncertainties that the skilled person would have
had to face with respect to the existence of different
forms of potato branching enzyne. It also nentions a
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further problemthat the skilled person would be
confronted with, nanely the unpredictability of a
sel ective antisense inhibition of the desired

bi ochem cal function when different isozynes are

involved in this function

18. I n conclusion, the argunents and evi dence put forward
by the appellant in support of a sufficient disclosure
of both the cDNA and the genom c sequence of the potato
gene encodi ng branching enzynme are not convincing. In
t he judgenent of the board the anpbunt of
experinmentation required in order to carry out the
cl ai med invention based on the guidance provided by the
application as filed and the common know edge at the
time the disclosure was presented, was undue for a
person of ordinary skill.

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. Galligan
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