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Summary of Facts and Subm ssi ons

2645.D

The appeal lies fromthe decision of the opposition

di vision issued on 20 January 1997 whereby the European
patent No. 0 223 399, which had been opposed by two
parties, was revoked under Article 102(1) EPC

Caim1l therein read:

" A nmethod for effecting somati c changes in higher
pl ants conprising the step of:

introducing into a plant a DNA sequence i ncl udi ng
a pronoter nornmally operable in plant cells and a
codi ng sequence |ocated 3' of the pronoter, the
orientation of the codi ng sequence being reversed
relative to the promoter fromits normal reading
di rection, which coding sequence causes transcription
of a negative strand RNA having sufficient
conplenmentarity to an endogenous target RNA strand; or

introducing into a plant a DNA sequence which
causes the transcription of a negative strand RNA
havi ng sufficient conplenentarity to a target
pat hogeni ¢ RNA st rand;

sufficient conplenentarity being such that the
negative strand RNA will effectively bind to the target
RNA strand to inhibit target RNA strand activity in
vivo."

Clainms 2 to 6 concerned enbodi nents of the nethod of
claiml. Clains 7 and 8 were directed to a chineric
gene construction operable in plants; claim9 was
directed to a plant conprising in its genone the said
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construction; claim10 was directed to the seed of the
said pl ant.

The opposition division decided that, while the clains
as granted nmet the requirenents of Articles 54 and 83
EPC, they |l acked an inventive step having regard to
fol |l owi ng docunents:

(2) Science, Vol. 229, 26 July 1985, pages 345 to 352;

(6) Nature, Vol. 315, 13 June 1985, pages 601 to 603.

Wth the statenment of grounds of appeal, the appellants
(patent proprietors) filed the expert opinions of

Dr Kenneth A. Barton and Prof Dr Joachi m Messing
together with the docunents referred to therein. Anong
them the following are referred to in the present
deci si on:

(12.1) Oxford Surveys of Plant Ml ecular & Cel
Bi ol ogy, Vol. 6, 1989, pages 221 to 246;

(12.2) Cell, Vol. 30, 1982, pages 763 to 773;

(12.4) Plant Physiol., Vol. 81, 1986, pages 86 to 91;
(12.5) Gene, Vol. 28, 1984, pages 113 to 118.

On 9 June 1997, opponents 02 withdrew their opposition.
The respondents (opponents 01) replied to the statenent
of grounds of appeal and filed therewith the expert

opinion of Dr Mary-Dell Chilton together with the
docunents referred to therein, nanely:
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(13.1) Nature, Vol. 304, 14 July 1983, pages 184 to
187,

(13.2) Nature, Vol. 310, 12 July 1984, pages 115 to
120;

(13.3) Bio/ Technol ogy, Vol. 3, March 1985, pages 241 to
246;

(13.4) Proc. Natl. Acad. Sci. USA, Vol. 82, My 1985,
pages 3320 to 3324.

On 7 July 2000, the board issued a comunication with
prelimnary observations on the case.

On 2 Cctober 2000, the appellants withdrew their
request for oral proceedings, infornmed the board that
they woul d not attend the hearings and requested that

t he board decide the appeal on the basis of the witten
submi ssi ons.

Oral proceedi ngs took place on 5 Cctober 2000 and were
attended only by the respondents.

In addition to the docunents al ready nentioned above,
the followng citations are referred to in the present

deci si on:

(1) Bio/Technol ogy, Vol. 2, June 1984, pages 520 to
527,

(9) Cell, Vol. 32, April 1983, pages 1033 to 1043.

The appellants submtted in witing essentially that,
al t hough docunent (6) could be seen to suggest that the
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anti sense approach mght be tried in plants,
requi red "reasonabl e expectation of success"

T 0333/ 97

t he

(cf decision T 296/93, QJ EPO 1995, 627) was m Ssing
and could not be provided by evidence of success or

partial success in aninmal cells in culture,
docunent (2). This was because:

eg by

(a) In 1985, the introduction and expression of

foreign gene constructs in plants was still a

rel atively unexplored technical area and there

were uncertainties as to which particul

ar genes or

genetic elenents, techniques or strategies which

worked in bacteria or animal cells woul
in plant cells;

d al so work

(b) There were significant differences between the

mechani snms of expression and regul ati on of genes

in plants and animal cells. This was denonstrated,

for exanple, by the fact that:

(1) Pronoters which worked in ani ma

cells did

not work in plant cells and, viceversa,

pl ant pronoters did not necessarily work in

animal cells (cf docunents (12.2) and

(12.4));

(ii) Transposabl e el enments of drosophila DNA

inserted into plant cells woul d not

transpose;

(iii) Plants and animals differed at a

cel | ul ar

| evel and in their DNA splicing and

processing activities, so that manmalian

genes, such as human growt h hornone, had

been found not to be expressible

in plant
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cells;

(iv) Document (9) had shown that the yeast ADH
gene could not be expressed in transgenic
pl ant cells.

(c) Docunent (2) suggested to the reader that in
mammal i an cells a | arge excess of anti-sense RNA
was required to achieve any neani ngful decrease in
the transcription of the genes sought to be down-
regul ated. The skilled person would not have
expected to be able to provide such excess anmounts
in plants as there were reports (cf docunent
(12.5)) that non-translatable transcripts were not
likely to accunul ate at normal levels. Only |ater
wor k (cf document 12.1) had shown that the
mechani sm of anti-sense inhibition of genes in
plant cells seenmed to be different fromthat in
ani mal cells.

(d) There were further uncertainties with regard to
t he use of anti-sense technology in plant cells
for conferring virus resistance as there were
dramatic differences between ani mal and pl ant DNA
viruses, as the latter, for exanple, were not
capable of integration into the genone.

The respondents argued essentially that, although plant
bi ot echnol ogy was a relatively new area of research, in
1985 sone know edge about chineric gene constructions
and about the ways for introducing in plants regulatory
regions linked to coding genes and expressing said
genes was al ready avail able (cf docunents (1), and
(13.1) to (13.4)). Fromdocunent (6), which in a "Note
added in proof" nade reference to the results of the



Xl

2645.D

- 6 - T 0333/ 97

wor k described in docunent (2), the skilled person knew
that the anti-sense RNA strategy was a prom sing,

uni versal |l y applicable technol ogy, and was explicitly
notivated to apply it to plants for the purpose of
provi di ng i mmunity agai nst plant viruses. Docunment (2)
confirmed by way of various experinents that this
strategy could be used for the constitutive and
condi ti onal suppression of exogenous and endogenous
genes. Thus, since there were in 1985 genes and genetic
el ements as well as techniques and strategi es which
worked in plants, the skilled person would have been
quite optimstic about the applicability of the known
anti-sense strategy to plants. In accordance with the
criteria established in decision T 207/94 (QJ EPO 1999,
273), the assessnent of the "reasonabl e expectation of
success"” required a scientific evaluation of the facts
at hand. None of the alleged difficulties put forward
by the appellants anounted to a prejudi ce against the
use of the anti-sense strategy in plants as they were
either irrelevant or not substantiated. In particular,
the allegation that the need of excess |levels of anti-
sense RNA for achieving an effect would have di ssuaded
t he skilled person, was based on a m sreadi ng of
docunent (2), which referred to ratios anti-sense/sense
RNA only in respect of experinments in which two vectors
were used. No such ratios were nentioned in the
transformati on experinments wherein one anti-sense DNA
expression vector was used, these being the experinents
that were closest to those carried out in the exanple
of the patent in suit.

The appel l ants requested that the decision under appeal
be set aside and the patent be mmintained as granted.

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

1

2645.D

The only point at issue in the present case is
inventive step (Article 56 EPC)

Claim1 at issue concerns a nethod for effecting
somati ¢ changes in higher plants which can be perforned
intw different ways, nanely:

(a) by introducing into a plant a DNA sequence which
causes transcription of a negative strand RNA
havi ng sufficient conplenentarity to an endogenous
target RNA strand; or

(b) by introducing into a plant a DNA sequence which
causes transcription of a negative strand RNA
havi ng sufficient conplenentarity to a target
pat hogeni ¢ RNA st rand.

The term "sufficient conplenentarity” is further
defined in the claimas resulting in that the negative
strand RNA wil| effectively bind to the target RNA
strand to inhibit target RNA strand activity in vivo.

When the nethod according to enbodi nent (b) is taken
into consideration, docunment (6) constitutes the nost
appropriate starting point for the evaluation of

i nventive step. This docunent describes a particul ar
application in E.coli of the known strategy of
introducing in the cells a DNA construct encoding a
nmessenger-interfering-conplenmentary RNA (m cRNA), which
bl ocks bacteri ophage or virus infection by binding to
transcripts of a given gene. This m cRNA systemis said
to provide an effective way of preventing viral
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infection as well as the expression of harnful genes in
bot h prokaryotes and eukaryotes. The docunent states in
its final part on page 603: "Conbined with existing
technol ogy, the present report provides a prom sing
prospect for the application of the m cRNA i nmune
systemto both plants and animal cells. .... [MicRNA

i mmune systens directed against plant viruses can be

i ntroduced into the genonmes of plant protoplasts which
can subsequently be regenerated into mature fertile
plants.” In a "Note added in proof", the docunment also
makes reference to simlar results obtained by other
groups using the sanme technol ogy and, anong them to
the results to be reported ("in press”) in docunent

(2).

Havi ng regard to docunent (6), the underlying technical
probl em can be defined as the actual provision of a

nmet hod for blocking in plants a given pat hogenic target
RNA strand activity.

As a solution, claim21 proposes introducing into plants
a DNA sequence which causes the transcription of a
negati ve strand RNA having sufficient conplenmentarity
to the target pathogenic RNA strand (cf enbodi nent (b),
poi nt 2 above). Exanple 1 of the patent in suit

provi des the correspondi ng experinmental support

t herefor.

Since there is agreenment between the parties that
docunent (6) would have indeed suggested to the skilled
person trying the anti-sense strategy in plants

(cf section X, first sentence and section Xl above),
the key question here is whether the skilled person
woul d have had a reasonabl e expectation that the anti -
sense strategy, which was known to work in bacteri al
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and mammal i an cell systens (cf docunments (6) and (2),
respectively), would have worked also in plants.

According to established case |aw (cf eg T 296/ 93,

T 207/ 94, supra, T 386/94 QJ EPO 1996, 658, T 923/92,
Q) EPO 1996, 564), in cases where the prior art

provi des suggestions or incentives to do sonething and
thus it may seem obvious for the skilled person to
follow the indicated path, the question may arise

whet her the said skilled person, based on a scientific
eval uation of the facts at hand, would thereby have had
a "reasonabl e expectation of success". Cenerally
speaki ng, the nore unexplored a technical field of
research is, the nore difficult is the making of
predi cti ons about the successful conclusion of a given
endeavour and, consequently, the | ower the expectation
of success (cf T 296/93 supra). However, as stated eg
in T 207/ 94 (supra), in order to be considered, any

al l egation of factors putting in jeopardy the
reasonabl e expectation of success nust be based upon
technical facts and an absence of evidence that a given
factor m ght be an obstacle to carrying out an

i nvention would not be taken as an indication that this
i nvention could not be achieved, nor that it could.

In the present case, the appellants put forward a
nunber of factors which, in their view, wuld have

i nduced the skilled person to believe that the anti -
sense strategy woul d not have worked in plants by

si npl e analogy with the bacterial and animl cel
systens and, consequently, to be pessim stic about the
possibility of achieving any result. It has thus to be
exam ned whet her and in which neasure such factors
woul d have had an inpact on the skilled person's
expect ati ons.
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In the appellants' view, one of the difficulties was
represented by the fact that in 1985 plant genetic
engineering was a relatively unexplored technical field
(cf section X, item(a)). In the board s judgnent,
although it is true that this area of research was
relatively new, it is also a fact that there was

al ready sufficient know edge about el enents and

t echni ques which could be used in order to successfully
achieve the insertion and expression in plants of
foreign genetic information (cf eg docunents (1),

(13.1) to (13.4)), so that the skilled person would not
have groped in the dark for finding out how to
introduce into a plant a DNA sequence which could be
transcribed into an RNA strand.

The appel lants all eged al so that the significant

di fferences between plant and aninmal cells would have
negatively affected the expectation of success by the
skilled person (cf section X, item (b), subitens (i) to
(iv)). In the board' s view, apart fromthe fact that
sonme of the statenments in this respect are
unsubstantiated (cf eg subitens (ii) and (iii)), the
factors referred to woul d not have had a negative

i npact on the skilled person's expectations because
they are either not technically related to the problem
to be solved (cf the allegation under subitem (ii)) or
too specific to be of any relevance (cf subitem (iv)).
As for differences and uncertainties in relation to the
pronoters, in the board' s view the skilled person was
wel | aware of the necessity to use "a pronoter nornally
operable in plant cells” (it is noted in passing that
such a feature is proposed in claim1, enbodinent (a)).
Such pronoters were avail able (cf docunents (1), (13.1)
to (13.4)), and thus the skilled person would have had
no technical difficulties in this respect.



- 11 - T 0333/ 97

11. As regards the appellants' argunent that, based on the
findings in docunment (2), the skilled person would have
expected to be unable to achieve the necessary excess
anount of anti-sense RNA for downregul ating a gene, the
board does not consider it to be of decisive rel evance.
This is because:

- The skilled person was aware of the fact that in
order to be effective in blocking a given target
RNA the anti-sense RNA transcribed fromthe DNA
introduced into a plant had to have a certain
stability and a sufficient concentration, and had
no reasons to doubt that this could be achieved,
in the light of the state of know edge in the area
of plant engineering (cf point 9 supra). Nothing
in the art indicated that an anti-sense RNA strand
woul d have been particularly unstable in plants or
that an inserted DNA encoding an anti-sense RNA
woul d not have been transcribed into an RNA
st rand;

- Specific ratios of anti-sense RNA to sense RNA
were nentioned in docunent (2) in relation to
experinments in which co-transformation with two
vectors, one containing the sense sequence, the
ot her one the anti-sense sequence, were carried
out. From these experinents the skilled person
woul d not have concl uded that there was an
absol ute necessity to achieve any specific fold
excess of anti-sense in order to block a given
target pathogeni c RNA

12. In the board's judgenent, also the alleged differences

bet ween ani mal and plant viruses woul d not have had a
negative influence on the skilled person's expectations

2645.D Y A
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because the said differences, insofar they actually
exi st, woul d have been recognised as irrelevant to the
applicability in plant cells of anti-sense technol ogy
for blocking an intruding target viral RNA by neans of
an anti-sense DNA transcript.

In summary, the board concl udes that, when judged based
on the technical facts, none of the factors referred to
by the appellants woul d have been consi dered by the
skilled person as creating a prejudice or constituting
a real obstacle to carrying out anti-sense experinents
in plants.

The suggestion in docunent (6) and the optim stic tone
of both docunents (6) and (2) would have given the
skilled person an incentive to try to introduce in a
plant a DNA to be transcribed into a negative strand
RNA having sufficient conplenentarity to a given target
pat hogeni ¢ RNA strand. These are exactly the neasures
proposed in claiml at issue (cf enbodinent (b)) as a
solution to the underlying technical problem and
performng themnerely required the application of

t echni ques and know edge available at the tinme of the
i nvention, no particular ways or strategies being
proposed by the patent in suit. In the absence of

evi dence of real difficulties which would be
encountered, the skilled person, when follow ng the

i ndi cated route, would have had either sone
expectations of success, or, at worst, no particular
expectations of any sort, but nerely the curiosity to
see whether a result could be achieved. The latter
situation, however, does not equate with an absence of
reasonabl e expectation of success.

In view of these findings an inventive step is denied
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to enbodi nent (b) of claim1l. Under these
circunstances, there is no need to exam ne inventive
step in relation to enbodi nent (a) because, if an
enbodi nent (here: enbodinment (b)) falling under the
scope of the claimlacks inventive step, the claimas a
whol e and the request containing it fail.

For these reasons it is decided that:

The appeal is dism ssed.

The Regi strar: The Chai r man:

U. Bul t mann L. Galligan
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