BESCHVWERDEKAMVERN  BOARDS OF APPEAL OF
DES EUROPAI SCHEN THE EUROPEAN PATENT
PATENTAMTS OFFI CE
Internal distribution code:
(A [ ] Publication in Q
(B) [ ] To Chairnmen and Menbers
(O [X] To Chairnen
(D) [ 1 No distribution

DECI S| ON

of 3 June 2004
Case Nunber: T 0078/01 -
Application Nunber: 84306494. 0
Publ i cati on Nunber: 0142924
| PC. C12N 15/ 05
Language of the proceedi ngs: EN
Title of invention:
| nsect resistant plants
Pat ent ee:

Mycogen Pl ant Science, Inc.

Opponent s:

Bayer Bi oSci ence N. V.
Monsant o Conpany

Syngenta Participations AG

Headwor d:

| nsect resistant plants/ MYCOGEN
Rel evant | egal provisions:

EPC Art. 83

Keywor d:

“Main and auxiliary requests -

Deci si ons cited:
T 0612/92, T 0116/95

Cat chword

EPA Form 3030 06. 03

CHAMBRES DE RECOURS
DE L’ OFFI CE EUROCPEEN
DES BREVETS

3.3.8

sufficiency of disclosure (no)"



9

Européisches
Patentamt

European
Patent Office

Office européen
des brevets

Beschwerdekammern Boards of Appeal Chambres de recours

Case Nunber: T 0078/01 - 3.3.8
DECI SI ON
of the Technical Board of Appeal 3.3.8
of 3 June 2004
Appel I ant : Mycogen Pl ant Science, Inc

(Proprietor of the patent)

Repr esent ati ve:

Respondent |:
(Opponent 01)

Repr esent ati ve:

Respondent 11
(Opponent 02)

Repr esent ati ve:

1209 Orange Street
W 1 mi ngton

Del aware 19801 (Us)

Fi sher, Adrian John
CARPMAELS & RANSFCRD
43- 45 Bl oonsbury Square
London WC1A 2RA (GB)

Bayer Bi oSci ence N. V.
Jozef Pl ateaustraat 22
B- 9000 Gent (BE)

Al nond-Martin, Carol
Ernest Gut mann - Yves Pl asseraud S. A,
62 rue de Bonnel

F- 69448 Lyon Cedex 03 (FR)

Monsat o Conpany

P. O Box 7020

St. Louis, Mssouri 63166-7020 (Us)
von Menges, Al brecht

UEXKULL & STOLBERG
Besel erstrasse 4

D- 22607 Hanburg (DE)



Respondent I11: Syngenta Participation AG
(Opponent 03) Schwar zwal dal | ee 215
CH 4058 Basel (CH)

Representati ve: St ol zenburg, Friederike
VCSSI US & PARTNER
Postfach 86 07 67
D- 81634 Minchen (DE)

Deci si on under appeal: Deci si on of the Opposition Division of the
Eur opean Patent O fice posted 2 Novenber 2000
revoki ng European patent No. 0142924 pursuant
to Article 102(1) EPC

Conposition of the Board:

Chai r man: C. Rennie-Smth
Menmber s: P. Julia
M R Vega Laso



- 1- T 0078/ 01

Summary of Facts and Subm ssi ons

1798.D

The European patent no. 0 142 924 with the title

"I nsect resistant plants” was granted with seventy-nine
claims. Four oppositions were filed on the grounds of
Articles 100(a),(b) EPC. In its decision issued on

28 Novenber 1993, the opposition division revoked the
patent on the grounds that the anmendnents of the main
request and those of the first and second auxiliary
requests then on file of fended agai nst

Articles 123(2)(3) EPC.

The patentees | odged an appeal and with the statenent
of grounds of appeal filed a new main request and
auxiliary claimrequests. In response to the coments
of respondents | to IIl (opponents 01 to 03, the forner
opponents 03 and 04 having in the neantine nerged and
becanme one party), the appellants filed a new nmain
request and four new auxiliary requests. During the
oral proceedi ngs before the board hearing that appeal,
the appellants filed a new main request which was held
to fulfil the requirenents of Articles 123(2)(3) and 84
EPC (cf. T 116/95 of 26 April 1999). The board further
decided to remt the case to the opposition division
for further prosecution.

The opposition division in its interlocutory decision
of 2 Novenber 2000 deci ded that none of the requests
then on file - the main request and auxiliary

requests 1 to 4 filed in the previous appeal
proceedi ngs and auxiliary requests 5 and 6 filed in the
further opposition proceedings - fulfilled the
requirenents of Article 83 EPC and the patent was
revoked.
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| V. The patentee | odged an appeal against this decision and
filed a statenment of grounds of appeal.

V. Respondents | and Il (Opponents 01 and 02) filed
replies to the grounds of appeal.

\Y/ The board sunmoned the parties to oral proceedi ngs and,
in a conmunication annexed to the summons, identified

the main issues to be discussed at the oral proceedings.

VI, In reply to the board' s conmuni cation, the appell ant
announced its intention not to attend the oral
proceedi ngs and respondents | and Il submtted further
observati ons.

VIIl. Oal proceedings took place on 3 June 2004 in the
absence of the appellant.

I X. Claim1 of the main request read:

"A plant conprising plant cells which are genetically
nodi fied to contain an insecticide structural gene
which is a bacterial gene or a nodified bacterial gene,
under control of a plant expressible pronoter, whereby
expression of said gene renders said plant insect
resistant, provided that said cells are not tobacco
cells containing the vector pA-ocs-B-prol-ESI as

di scl osed in EP- A-0140556."

Clains 2 to 6 concerned further enbodi ments of the
plant of claim1. Cainms 7 to 31 were directed to a

pl ant tissue conprising plant cells defined as in
claiml. Clainmns 32 to 44 and claim77 were directed to

1798.D
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a vector conprising an insecticide structural gene and
a plant expressible pronoter as defined in claiml to
render plant tissue conprising plant cells insect
resistant. Clains 45 to 49 and claim78 referred to a
bacterial strain transforned wth a vector defined as
inclaim32. Caimb50 related to specific plasmds,
whereas clains 51 and 52 concerned strains conprising
these plasmds. CQaim53 to 76 and claim79 related to
a nmethod of genetically nodifying a plant cell to
render plant tissue conprising such nodified cells

i nsect resistant, by transformng the cell with a
vector as defined in claim32.

Claim1 of the first auxiliary request read:

"A plant conprising plant cells which are genetically
nodi fied to contain and express an insecticide
structural gene which is a bacterial gene or a nodified
bacterial gene, under control of a plant expressible
pronoter, provided that said cells are not tobacco
cells containing the vector pA-ocs-B-prol-ESI as

di scl osed in EP- A-0140556."

Claim 1l of the second auxiliary request read:

"A plant conprising plant cells which are genetically
nodified to contain an insecticide structural gene
which is a bacterial gene or a nodified bacterial gene,
under control of a plant expressible pronoter, provided
that said cells are not tobacco cells containing the
vector pA-ocs-B-prol-ESI as disclosed in EP-A-0140556."
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Xll. Claim1 of the third auxiliary request read:

"A plant conprising plant cells which are transformable
by Agrobacterium and which are genetically nodified to
contain an insecticide structural gene which is a
bacterial gene or a nodified bacterial gene, under
control of a plant expressible pronoter, whereby
expression of said gene renders said plant insect
resistant, provided that said cells are not tobacco
cells containing the vector pA-ocs-B-prol-ESI as

di scl osed in EP- A-0140556."

XIll. daiml of the fourth auxiliary request read:

"A di cotyl edonous plant conprising plant cells which
are genetically nodified to contain an insecticide
structural gene which is a bacterial gene or a nodified
bacterial gene, under control of a plant expressible
pronot er, whereby expression of said gene renders said
pl ant insect resistant, provided that said cells are
not tobacco cells containing the vector
pA-ocs-B-prol-ESlI as disclosed in EP-A-0140556."

Xl V. Claim1 of the fifth auxiliary request read:

"A plant conprising plant cells which are genetically
nodified to contain an insecticide structural gene
which is a Bacillus thuringiensis crystal protein gene
or a nodified Bacillus thuringiensis crystal protein
gene, under control of a plant expressible pronoter,
sai d gene being expressible in said plant cells so as
to render said plant insect resistant, provided that
said cells are not tobacco cells containing the vector
pA-ocs-B-prol -ESI as disclosed in EP-A-0140556."

1798.D
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Claim1 of the sixth auxiliary request read:

"A di cotyl edonous plant conprising plant cells which
are genetically nodified to contain an insecticide
structural gene which is a Bacillus thuringiensis
crystal protein gene or a nodified Bacillus

t huringiensis crystal protein gene, under control of a
pl ant expressible pronoter, whereby expression of said
gene renders said plant insect resistant, provided that
said cells are not tobacco cells containing the vector
pA-ocs-B-prol-ESlI as disclosed in EP-A-0140556."

Claims 2 to 79 of each of the auxiliary requests were
as clainms 2 to 79 of the main request but relating to
and defined as the subject of claim1l of each of the
correspondi ng auxiliary requests.

The follow ng docunments are referred to in the present

deci si on:

D1: J. Schell and M V. Montagu, Bio/ Technol ogy, Apri
1983, pages 175 to 180;

D3: K. A Barton and WJ. Brill, Science, February
1983, Vol . 219, pages 671 to 676;

D15: E.E. Murray et al., Plant Ml ecular Biol., 1991,
Vol . 16, pages 1035 to 1050;

D17: MJ. Adang et al., in "Mlecular Strategies for
Crop Protection”, Ed. C. J. Arntzen and C. Ryan,
Alan R Liss, Inc. NY., 1987, pages 345 to 353;
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D22: M Vaeck et al., Nature, July 1987, Vol. 327,
pages 33 to 37,

D37: A. Ledeboer and V. Mlik, Bio/Technol ogy, Apri
1983, pages 169 to 171

D46: C. H Shaw, Chem stry and Industry, Decenber 1984,
pages 817 to 824;

D49: L.K. MIller et al., Science, February 1983,
Vol . 219, pages 715 to 721;

D7/6: R F. Barker et al., Plant Mol. Biol., 1983,
Vol . 2, pages 335 to 350;

P11: EP-A-0 193 259 (publication date: 03.09.86)

E5: Declaration of Perlak, dated 02.09.94 (Perlak 1);

E11l: Declaration of Keith A Wil ker, dated 01.02. 95
(wal ker 1);

E14: Declaration of Keith A Wil ker, dated 30.06. 97
(Wal ker 11);

E17: Declaration of J. Leemans, dated 11.07.95
(Leemans I1).

XVIl. The appellant's argunments in witing, insofar as they
are relevant to the present decision, may be sunmari sed
as foll ows:

The patent in suit disclosed three genes (tnr, tns and
tm) involved in the induction of tunour growth and

1798.D
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referred to the advantageous del etion of the

t unmour -i nduci ng genes tnr and tns for regenerating
transforned plants. The deletion of the tnl gene,

t hough desirable, was not essential for regenerating
normal, healthy plants. The patent was exenplified with
di sarnmed vectors (lacking tnr and tns genes) that
regenerated nornal plants.

Post - publ i shed docunents only showed that the |evel of
i nsect resistance for plants transfornmed with the
full-length insecticide structural gene from Bacillus
thuringiensis (Bt) was relatively |ow Declaration E14
denonstrated a significant insect resistance using the
full-length Bt gene. Insect resistance did not nean
insect killing since resistance could be obtai ned by
sub-lethal levels of Bt toxin too. |Insect bioassays for
detecting expression of the Bt gene showed to be nore
sensitive than nmethods for detecting the Bt protein
(ELI SA). There was no need to denonstrate a correlation
bet ween expression of Bt protein and insecticide
properties of the transformed plants. Such a
correlation only represented an arbitrary requirenent
for a higher level of insect resistance. In this
respect, the rel evance of several paraneters in the

i nsect bi oassay had not been recognized in the
techni cal evidence relied on by the respondents: in
particular, the | eaf damage rating system was

subj ective and arbitrary, type of |eaves (young or old,
top, mddle or bottom|eaves) and age of the plants
wer e not appropri ate.

Docunent D17 showed insect resistant plants transforned
with the full-length Bt gene. The fact that some
transforned plants showed no resistance was irrel evant
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since the levels of Bt expression were very variabl e.
Decl arati on E11 denonstrated the presence of the
full-length Bt gene in the RL progeny of the
transforned plants of docunment D17 and the effects on
insect growmh due to the expression of this gene. The
probl ens associated with the detection of nRNA and Bt
protein were irrelevant in as nuch as there were
unequi vocal data show ng transformed plants resistant
to insects.

Docunent D22 al so showed plants transfornmed with the
full-length Bt gene and having an insecticidal effect,
i.e. insect nortality and wei ght reduction in surviving
insect larvae. Simlar results were disclosed in
docunent P11, wherein plants containing the full-length
Bt gene were shown to express the Bt toxin and to yield
i nsecticide positive reactions above control plants.
There was no evidence on file showi ng that the

bi oassays of docunent P11 were not available at the
priority date of the patent in suit. The patent
explicitly referred to and envi saged the use of both
the full-length Bt gene and a truncated Bt gene
encodi ng respectively the full-length Bt protoxin and a
Bt fragnent thereof.

Evi dence was on file show ng that Agrobacteriumcould
be used for transform ng nonocotyl edonous plants. As
shown by docunent D1, alternative nethods for
transform ng nonocotyl edons were al so known in the
prior art. The facts and evi dence considered in
decision T 612/92 of 28 February 1996 were not the sane
as in the present case.
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The respondent’'s argunents in witing and during oral
proceedi ngs, insofar as they are relevant to the
present decision, may be summari sed as foll ows:

Respondent |

None of the exanples of the patent in suit disclosed
the use of fully disarned Ti-vectors. The prior art
referred to the deletion of all tunour-inducing genes
as essential for obtaining normal plants. Even if the
patent referred to "mcro-Ti" plasm ds, none of these
pl asm ds was used in the exanples and thus, for an
essential part of the patent - regeneration of norma
plants - the skilled person was |left with no guidance.

Apart fromvery general references, the patent did not
di scl ose any insecticide structural gene other than the
Bt gene. The expression of bacterial genes in plants
was in its infancy and of an unpredictable nature. It
coul d not be foreseen whether insecticidal activity
coul d be obtained for these (undisclosed) insecticide
genes since their expression and activity were
dependent on plant environnment and this activity could
be toxic to transforned plants.

Exanple 11 of the patent in suit was the only exanple
using a full-length Bt gene. However, there were no
data on transgenic plants. This information was found
in docunent D17 (whose authors were the inventors of
the patent), which allegedly disclosed transforned
plants with insect resistance, in particular plant 100.
However, it did not detect full-length Bt nRNA but only
a truncated Bt nRNA too short to encode an active
insecticidal protein and it failed to show a



1798.D

- 10 - T 0078/ 01

correlation between integrated Bt gene, Bt gene
transcription, presence of Bt protein and insect
toxicity. Document D17 further stated that many plants
containing the Bt gene had no insect resistance and
that it was inportant to rule out possible effects of
al tered secondary characteristics.

Docunent D15 (also witten by the inventors) stated

t hat, although transformed plants were toxic in insect
bi oassays, no Bt toxin protein could reliably be
detected and it referred to the instability of Bt RNA
transcripts as a possible reason therefor. These

probl ens were apparent in all the technical evidence on
file, in which there was al ways sonet hi ng m ssi ng,
either the presence of Bt nRNA or Bt protein. Thus, the
presence of any toxicity, if at all, could not be
associated with the full-length Bt gene.

Simlar results were reported in other post-published
docunents, such as docunment D22, which reported no
insecticidal activity with the full-length Bt2 gene.
Decl arati on E14 showed the sanme problens in detecting
Bt RNA transcripts, Bt toxin and neasuring insect
toxicity, confirmng the absence of any correlation
anong them Moreover, there was no information on the
protocols used, in particular the transformation
procedures and i nsect bioassays.

This information was also mssing in the patent in suit,
which only referred to a very general bioassay. Thus,
the skilled person could not reliably verify whether

the transformed plants were insect resistant. Simlarly,
the transforned plant referred to in declaration E11

was m shandl ed, RNA anal yses were inconsistent and
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evi dence for expression of full-length Bt gene was

m ssing. The technical evidence on file, in particular
decl aration E17, showed the absence of insecticidal
activity for the truncated Bt fragnent exenplified in
the patent in suit.

No specific coments were made in respect of the
transformati on and regenerati on of nonocotyl edonous
pl ant s.

Respondent |1

Al'l post-published docunents and technical evidence
(declarations) on file used fully disarnmed vectors,
whi ch were essential for regenerating normal, healthy
pl ants. However, the patent in suit failed to indicate
t he rel evance of these disarnmed vectors. None of the
deposited vectors was fully disarmed and the vectors
explicitly nentioned in the clains were not disarned
vectors. The presence of the tunour-inducing tm gene
could have a drastic influence on the ability of the
transforned plant cells to give rise to norphol ogi cal
normal plants.

In the light of the unpredictability of the

i nsecticidal activity in the plant environnent and
possi bl e probl ens of expression of bacterial toxin
genes in transformed plants, the patent in suit failed
to provide a general teaching for insecticide

structural genes.

Apart froma very general reference to regenerated
plants (exanple 3.8), there was no disclosure of any
transforned plant in the patent in suit. Post-published
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docunents, in particular docunents D15, D17 (witten by
the inventors) and D22, referred to the absence of
insecticidal activity in plants transforned with
full-length Bt gene. Simlar results were reported in
docunent P11, which showed no insecticidal activity for
| eaves of plants transfornmed with constructs conprising
the full-length Bt gene. There were al so decl arations
on file showing the difficulties encountered in using
the full-length Bt gene, in particular the instability
of Bt RNA transcripts, the absence of any correlation
bet ween these RNA transcripts, the presence of Bt
protein and the toxicity in insect bioassays.

The patent in suit failed to disclose these
difficulties and to provi de any gui dance for overcom ng
them It further failed to teach that insecticida
activity could be obtained with truncated Bt genes. The
exenplified Bt fragment, which was shown in declaration
E17 to have no activity, could not be a basis for a
generalization to other Bt genes, |et alone guidance
for identifying and isolating appropriate fragnents of
ot her insecticide structural genes.

Ref erence was made to decision T 612/92 (cf. supra)

whi ch found that the Agrobacterium system was not
avai l abl e for transform ng nonocotyl edonous pl ants.
None of the other techniques available at the priority
date of the patent in suit (mcroinjection, protoplasts
fusion, etc.) allowed the transformation and
regeneration of nonocotyl edonous plants in a successful

manner .
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Respondent |1

The transformati on and regenerati on of nonocotyl edonous
pl ants was not possible with the techni ques avail abl e
at the priority date. It was necessary to find the

ri ght bal ance between the extent or breadth of the
clainms - such as stated in decision T 116/95 (cf.

supra) - and the actual technical contribution of the
patent in suit, which failed to disclose any
transforned plant, appropriate bioassay, etc.

Xl X. The appel |l ant (patentee) requested in witing that the
deci si on under appeal be set aside and that the patent
be mai ntained in accordance with the main request or
one of the auxiliary requests 1 to 6 considered by the
opposition division in the decision under appeal.

XX. The respondents (opponents) requested that the appeal
be di sm ssed.

Reasons for the Deci sion

Article 83 EPC

1. The patent in suit relates to the production of insect
resistant plants by transform ng and regenerating
plants with an insecticide structural gene, such as the
exenplified Bacillus thuringiensis (Bt) crystal protein
gene or a truncated fragnment thereof. Three main issues
ari se for assessing the requirenments of Article 83 EPC,
nanely (A) the availability of plant vectors w thout
t umour - i nduci ng genes, (B) the availability of
i nsecticide structural genes and, particularly, the

1798.D
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functionality of the Bt crystal protein gene or a
truncated fragnment thereof and (C) the transformation
and regeneration of nonocotyl edonous pl ants.

(A) Availability of plant vectors w thout tunour-inducing

genes -

1798.D

mcro-Ti or disarned Ti-vectors

The patent in suit identifies three tunour-inducing
genes - tnr, tns and tm - in the T-DNA
(transferred-DNA) of Ti-plasmds as well as their
effects on shoot and root growh and on the
regeneration of transformed plants (cf. inter alia
page 6, lines 1 to 5, page 7, line 50 to page 8,

line 8). It further states that Ti-transfornmed tissues
are nost easily regenerated if these tunour-inducing
genes are inactivated (cf. inter alia page 17, lines 2
to 25). This teaching is also directly derivable from
the prior art cited in the patent in suit, which
explicitly refers to "mni-Ti" plasmds - |acking al
non- T- DNA sequences of the Ti-plasmd - and "mcro-Ti"
plasmds as well as to a nethod of constructing
"mcro-Ti" plasmds, nanely "resectioning the mni-Ti
with Smal to delete essentially all of T-DNA but the
nopal i ne synthase gene and the left and right borders”
(cf. inter alia page 11, lines 3 to 20, page 16,

lines 37 to 47 and Figure 2). Both "mni-Ti" and
"mcro-Ti" plasm ds are successfully transferred into
pl ant cells when conplenented with a Ti-plasmd in
which its own T-DNA has been deleted - a binary plant
vector strategy based on the separation of the (vir)
virul ence-region and the T-DNA region of the Ti-plasm d.

Docunment D76, cited in exanple 11 of the patent in suit
(cf. page 30, line 7), discloses the nucleotide
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sequence of the T-DNA region from Agrobacterium
tumef aci ens octopine Ti-plasm d pTi 15955 and the

physi cal map of this region. This docunent further
refers to the successful use of "mcro-Ti" plasmds (cf.
page 345, paragraph bridging left- and right-hand
colums). Simlar results are nmentioned in the prior
art, such as inter alia docunments D1, D3 and D37, which
refer to the advantageous use of non-virul ent binary
Ti-plasm ds for transform ng plants w th heterol ogous
genes and regenerating normal, healthy plants (cf.

page 178, left-hand colum, lines 15 to 50 in

docunent D1, page 672, paragraph bridging mddle and
right-hand colum in docunent D3 and page 169,
right-hand colum, last full paragraph to page 170,

| eft-hand col um in document D37).

Thus, the "mcro-Ti" plasmds referred to in the patent
in suit were already well-known and avail able at the
priority date and the advantages associated with their
use were also clearly appreciated by the skilled person.
The fact that these plasm ds are not exenplified in the
patent in suit does not - and cannot - change the
teachings of this prior art. The genetically nodified
plants clained in all requests on file (cf. paragraphs
| X to XV supra) enbrace both normal, healthy plants
regenerated using Ti-plasm ds w thout tunour-inducing
genes - such as the known "m cro-Ti" plasm ds or

di sarnmed Ti-vectors - as well as abnormal (crown

gal | -tumour) plants regenerated using Ti-plasmds with
t umour - i nduci ng genes - such as those exenplified in
the patent in suit.
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Thus, the board considers that the requirenents of
Article 83 EPC are fulfilled in respect of this issue,
nanely the regeneration of normal, healthy transforned
plants with disarmed Ti-vectors.

(B) Availability and functionality of insecticide structural

bacterial genes.

1798.D

Al'l the requests, except the first and second auxiliary
requests, require that the "expression of said

(i nsecticide structural) gene renders said plant insect
resistant” (cf. paragraphs | X to XV supra). The first
auxiliary request refers to genetically nodified plants
that "contain and express an insecticide structural
gene" (cf. paragraph X supra), whereas the second
auxiliary request reads only "an insecticide structural
gene...under control of a plant expressible pronoter”
(cf. paragraph XI supra). Both requests thus require

t he expression of the insecticide structural gene. The
expression of a gene is understood as the conplete use
of the information present in the gene, via
transcription and translation, |leading to the
production of the correspondi ng encoded protein and
hence, to the appearance of a specific phenotype
determ ned by that gene, in the present case and in the
light of the description, the appearance of a plant
resistant to insect infection (insect toxicity and

resi stance). Thus, resistance and toxicity to insects
is considered to be - either explicitly or inplicitly -
required in all requests on file.
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(B.1) Availability of insecticide structural bacterial genes.

7. | nsecticide structural genes - and insecticidal
proteins - frombacteria are defined in the patent in
suit in a general manner (cf. page 13, line 51 to
page 14, line 27), referring in particular to bacterial
phosphol i pases, hyal uroni dases, phosphatases and
proteases (cf. page 4, lines 24 to 25 and page 14,
lines 22 to 23). Apart froma reference to a protease
produced by Pseudonobnas aerugi nosa (cf. page 4,
lines 25 to 27), all other references concern
insecticidal toxins fromBacillus species, particularly
fromBacillus thuringiensis (Bt) (cf. page 3, line 12
to page 4, line 27 and Table 3). The only references to
the cloning of insecticide structural genes are to the
genes coding for the crystal insecticidal proteins of
Bt var. kurstaki strains HD 1-Dipel and HD 73 as wel |
as Bt var. berliner strain 1715 (cf. page 3, line 40 to
page 4, line 20).

8. Simlarly, the references in the prior art on file to
bacterial insecticide structural genes mainly concern
Bt crystal toxin genes. Docunent D49 refers to
bacterial, viral and fungal insecticides. The
i nportance of insecticide toxins from Bacillus species,
particularly fromBt, is clearly enphasized (cf.
page 715, right-hand colum, |ast paragraph to page 717,
m ddl e col um, page 720, left-hand colum, first ful
par agraph) and, as in the patent in suit, the sole
bacterial insecticide structural genes referred to are
the ones fromBt var. kurstaki (cf. page 717, mddle
colum). General references to Bt insecticide
structural genes are also found inter alia in docunents
D1 (cf. page 179, left-hand colum, third ful

1798.D
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par agraph) and D3 (cf. page 674, mddle colum, first
full paragraph).

Thus, it appears that, at the priority date, the

i nsecticide structural genes fromBt were the only ones
(partially) characterised and available to the skilled
person. However, in the light of the negative results
obtained with these specific genes - Bt var. kurstak
HD- 73 exenplified in the patent in suit - and in the
absence of any indication as to how to overcone this
failure (cf. B.2 and B.3 infra), the scarce information
- both in the patent in suit and in the prior art -
about other alternative bacterial insecticide
structural genes made the selection, characterisation
and use of any other possible alternative gene
difficult if not inpossible. To acconplish this task
woul d therefore require undue burden and the exercise

of inventive skill.

It follows fromthe foregoing that requests on file
directed to a "bacterial insecticide structural gene or
a nodified bacterial insecticide structural gene" (i.e.
the main request and the first, second, third and

fourth auxiliary requests, cf. paragraphs I X to Xl
supra) do not fulfil the requirenments of Article 83 EPC

(B.2) Functionality of Bacillus thuringiensis crystal protein

gene (full-length Bt gene).

11.

1798.D

Exanple 11 of the patent in suit discloses plasmd
p403B/ BTB#3 with a full-length insecticide structural
gene from Bt var. kurstaki HD 73 placed between the
"1.6" pronoter and pol yadenyl ation site (cf. page 30,
lines 1 to 4, Figures 2 and 4). Triparental mating (cf.
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exanple 9, page 29) with A tunefaci ens RS2014

strain - containing a nmutated pTi 15955 with

t umour -i nduci ng genes tnr and tns deleted - results in
the isolation of the R3-11 strain - with the p403/BTB#3
plasm d co-integrated into the nutated pTi 15955 by a

si ngl e honol ogous reconbi nati on event into the

pol yadenyl ati on site side. This R3-11 strain is used to
transform plant tissues which are cultured, single cell
cl oned and regenerated into plants (cf. page 30,

lines 5 to 23). Although not exenplified in the patent
in suit, "mcro-Ti" plasmds nay be used in a simlar
manner so as to regenerate normal, healthy transforned
plants (cf. paragraphs 2 to 5 supra). The patent fails,
however, to disclose any information on the transfornmed
plants and, in particular on the very specific effect
clainmed, i.e. whether plants transfornmed with the
full-length insecticide structural gene are insect
resistant. This information is allegedly provided by
several declarations and post-published docunents, in
particul ar declarations E11 and E14 and docunents D17,
D22 and P11 (all cited as expert opinions).

12. Post - publ i shed docunment D17 (cited as expert opinion)
di scl oses the presence of a full-length insecticide
crystal protein gene of Bt strain HD-73 (Bt HD 73 gene)
- a 3.7 kb BanH fragnent simlar to the one used in
exanpl e 11 of the patent in suit - in the mcro-Ti
vector pH450 (cf. page 347, Figure 1). This vector is
mated into an A tunefaciens strain having a plasmd
with the information required for plant transformation,
i.e. conplenented with a functional vir region of a
normal Ti-plasm d, and plant cells and | eaf segnents
are transforned and regenerated into plants. The
presence of the Bt HD- 73 gene integrated into the plant

1798.D
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genone i s shown by Sout hern hybridisation assays (cf.
page 348, Figure 2), transcription of the gene (nRNA)
is anal yzed by Northern blots (cf. page 349, Figure 3)
and the insecticide Bt HD-73 protein is detected in
transgenic leaf tissue by an optim sed ELI SA (detection
of antigenic peptides) (cf. page 348, lines 15 to 17
and page 350, Table 1). Results of insect toxicity and
resi stance are also reported (cf. page 351, lines 3

to 13).

Post - publ i shed docunent D22 (cited as expert opinion)

di scl oses the Ti-plasm d pGS1161 conprising a
full-length insecticide Bt2 gene fromBt var. berliner
strain 1715 (cf. page 33, Figure 1), which is used to
produce transforned plants. Reference is made to | evels
of nRNA and protein (cf. page 35, right-hand colum and
page 36, Table 2) as well as to the insecticide effect
- nortality and weight reduction - in transgenic plants
containing the full-length Bt gene (cf. page 35,

Figure 3 and page 36, Table 2).

Whereas there is no doubt that, using the nethod
disclosed in the patent in suit and referred to in the
post - publ i shed prior art, a full-length insecticide Bt
gene is integrated into the plant genone, problens
arise in the transcription of the full-length Bt gene.
Docunment D17 refers to low |l evels of insecticide nRNA,

t he absence of a full-length nRNA and the presence of a
short (1.7 kb) 3" truncated nmRNA only (cf. page 350,
first paragraph), which, in the light of the prior art
(cf. page 54, line 19 to page 56, line 3 and Figures 20
and 22 of docunent Pl11l), appears to be too short to
encode an active insecticide protein. Reference is also
made to the presence of possible premature term nation
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or cl eavage/ pol ydenyl ati on signals (cf. paragraph
bridgi ng pages 351 and 352). Simlarly, docunent D22
refers to low |l evels of insecticide nRNA (cf. page 35,
right-hand colum), in particular of full-length Bt
gene, with a possible (low) differential RNA stability
and translation efficiency (cf. page 37, left-hand
colum, first full paragraph). Post-published docunent
D15 (cited as expert opinion) also refers to the
specific instability of Bt RNA transcripts in
transgenic plants and the presence of possible
instability elenments and premature term nati on codons,
whi ch result in abnormal degradation and netabol i sm of
these nRNAs. It further refers to the inefficiency of
these RNA transcripts due to a possi ble codon usage

bi ased for expression in bacterial cells, not optinm

for translation in plant cells.

These problens in the transcription of the full-length
i nsecticide Bt gene explain the very |ow |l evels of
insecticide Bt protein detected in transgenic plants,
whi ch are below or only slightly above the detection
limt of all the detection assays used. Docunent D17
refers to the detection with Western bl ot of truncated
Bt peptides - in some tissues - but of no full-length
Bt protein (cf. page 352, lines 14 to 20). Low |l evels
of Bt protein with very variable results are detected
using an optim sed ELISA (cf. page 348, lines 15 to 17,
page 350, Table 1 and paragraph bridgi ng pages 350 to
351). However, it is not clear whether the detected Bt
protein corresponds to full-length Bt protein or to
truncated fragnents thereof (cf. page 352, first ful
paragraph). Simlarly, docunent D22 discloses very |ow
| evels of the full-length Bt2 protein, slightly above
the detection Iimt of the ELISA assay (cf. page 36,
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Tabl e 2 and page 37, |eft-hand colum, first ful
par agr aph) .

In the light of these results, the authors of docunent
D22 conclude that the insect toxicity of transgenic
plants with the full-length Bt gene is not significant
since the level of variability (insect nortality and
wei ght reduction) is simlar to control plants (cf.
page 35, Figure 3, page 36, Table 2 and page 37,

| eft-hand colum, first paragraph). Docunent D17 refers
to a single transgenic plant (plant 100) with
significant insect resistance (53% and to three other
clones with higher nortality than non-transforned
plants (25% over 7% (cf. page 351, first ful

par agr aph). However, since other plants transforned
with the full-length Bt gene have no toxic effect on
insects, it only draws cautious conclusions and refers
to the possible inportance of inherent plant resistance
(cf. page 352, last paragraph). Simlarly, docunent D15
refers to the presence of naturally occurring
substances in the | eaves of tobacco plants with toxic
effects on the very specific insects - Manduca sexta,

t obacco hornworm - used in docunent D17 (cf. page 1036,
right-hand colum, second full paragraph of

docunent D15).

In fact, a high inherent variability of insect response
to plant material at all levels (insect nortality,

| arval weight, |eaf danmage, whole plant, etc.) is shown
in declaration E5, which refers to nortality levels for
non-transformed plants simlar to - and even higher
than - those of docunment D17 (cf. inter alia

paragraph 9 of declaration E5). It is in the |ight of

t hese observations - high inherent variability of
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non-transformed plants and of insect response thereto
versus a very low insect toxicity of plants transforned
with the full-length Bt gene - that a correlation
between the integration of the full-length Bt gene
(Southern blot), the transcription of this Bt gene
(Northern blot), the presence of the correspondi ng Bt
protein (Western blot, ELISA), and insect toxicity

(bi oassay) beconmes essential for a clear distinction
bet ween these two possible effects.

| nherent variability is also shown in declaration E14,
wherein values are indicated for experinents with the T;
progeny of tobacco 532 plants transformed with the
full-length Bt HD-73 gene (cf. Tables 5a to 5e, see

al so pages AD- 2537 to AD 2545 of Appendix I). It refers
to the low levels of Bt toxin in transforned plants,

whi ch require neasurenent of the toxicity effects in a
careful and thoughtful manner (cf. page 11, lines 2

to 4). Low levels of Bt protein - at or below the
[imts of detection - are found in tobacco and alfalfa
(cf. page 14, first full paragraph) and no correlation
bet ween Sout hern (genomic Bt integration) and Western
bl ots (presence of Bt protein) is found in transforned
alfalfa plants (cf. Table 6). Positive results in both
Sout hern and Western blots are indicated for two tomato
plants only - 2313-7-KT1-5B and 2313-7-T3-11-1A (cf.
Table 9). However, insect nortality and growth
inhibition is reported only for the former (cf.

Table 10) and the results of insect bioassays for
several transfornmed plants are not significant (cf.
Tables 3 and 5e as well as the Tables in Appendix I).
Moreover, there is no information as to the actual

nmet hods used, such as the specific insect bioassay
tests (cf. page 5, first paragraph and page 6,
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par agraph 12), inproved protocols for effective (tissue)
transformation (cf. page 5, paragraph 11 and page 7,

par agraph 13), and regeneration of transformants (cf.
page 11, |ast paragraph), etc.

19. Simlar problens are found in declaration E11. In
particular, reference is made to inconclusive results
of Northern blots and to equivocal data on ELI SA assays
(cf. paragraphs 10 and 11), which require the
devel opnment of an acceptable insect growth bioassay (cf.
paragraph 12). Exhibit 14 to this declaration shows the
difficulties encountered in differentiating the
toxicity of full-length Bt toxin fromthe inherent
toxicity of control plants (cf. pages 46, 49, 51, 68
and 73). In fact, the appellant itself refers to the
i nportance of several paranmeters for an appropriate
i nsect bioassay, such as the type of |eaves (top or
lower), the age of the plants at the tinme of the assay
(8-10 weeks after transformation), and the |eaf damage
rati ng system However, the patent in suit only refers
to a general bioassay which incorporates extracts of Bt
protein directly onto the surface of the insect feeding
diet (cf. page 28, exanple 8 of the patent in suit).

20. Docunent P11 al so outlines the problens encountered in
t he expression of Bt2 protein, which requires rigorous
extraction and concentration procedures using selected
transgenic calli for a reliable detection with
i mmunol ogi cal nethods (cf. paragraph bridgi ng pages 97
and 98, page 99, lines 13 to 15 and page 104, |ines 17
to 27). However, these nethods (ELISA, Wstern blot) do
not differentiate the full-length Bt protein from
i nactive truncated fragnents thereof. Levels of Bt2
protein detected in transgenic | eaves are also said to

1798.D
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vary consi derably dependi ng on plant age, growh
conditions, etc. and no Bt2 protein is detected for
some constructs with a full-length Bt gene (cf.

page 106, lines 10 to 13 and exanples 11.3.2 and
11.3.3). Although for one construct toxicity is
detected in callus tissue (cf. page 109, lines 20

to 23), no toxicity (nortality and growth inhibition)
is detected using transgenic | eaves of plants
transfornmed with constructs containing the full-length
Bt 2 gene (cf. paragraph bridging pages 111 to 112,
page 112, lines 22 to 23 and page 113, lines 8 to 9).
The docunent further refers to the instability of the
full-length insecticide Bt protein and/or the
correspondi ng mMRNA (cf. page 116, lines 12 to 21).

21. None of these problens referred to in this
post - publ i shed prior art and in the technical evidence
on file, is addressed by the patent in suit, which, as
stated in paragraph 11 supra, fails to disclose any
information on the actual transforned plants. In
particular, there is no information concerning Bt mRNA
transcripts and the associated |levels of full-length Bt
toxin or the specific requirenents of a suitable insect
toxicity bioassay. In the absence of all this
information - both in the patent in suit and in the
prior art - and in the light of the uncertain toxicity
results shown in this post-published prior art, the
board conmes to the conclusion that, using the
full-length insecticide Bt gene, the skilled person
could not reliably achieve the envisaged result (insect
resi stant plants) w thout undue burden.

1798.D
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(B.3) Functionality of a nodified Bacillus thuringiensis

crystal

22.

23.

1798.D

protein gene (truncated Bt gene).

It remains to be assessed whether the patent in suit
provi des the skilled person - confronted with uncertain
results when using the full-length Bt gene - with clear
and strai ghtforward gui dance as well as the appropriate
means for achieving certainty. Clains on file refer to
an insecticide structural gene which is "a nodified
bacterial gene" or "a nodified Bacillus thuringiensis
crystal gene" (cf. paragraphs I X to XV). These
nodi fi cations are nentioned in the description of the
patent but only in a very general manner (cf. page 14,
lines 1 to 6). However, exanples 2, 3 and 4 disclose a
very specific nodification of the Bt gene, nanely a
truncated (2.8 kbp) form which is in between the

67 kDa Bt toxin and the 130 kDa full-length Bt protoxin.
Thus, the question arises whether using this nodified
(truncated) Bt gene - which in exanple 1.3 is
identified as encoding an insecticidal active protein -
t he skilled person could achieve the clained insect
resistant transforned plants.

The patent itself, as stated in paragraph 11 supra,
fails to disclose any informati on on plants transforned
with either the full-length gene or the truncated
fragnent. However, declaration E17 - apparently made in
connection wth proceedings relating to docunent P11 -
refers to the truncated Bt fragnent of exanples 2, 3
and 4, which is identified as "the |1 ACL06 chineric
gene" (cf. paragraph 3). Figures 1 and 2 show that, in
i nsect bioassays, both plants transforned with the

| ACLO6 gene and control plants (untransformed) display
simlar results, and that transforned plants have a
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variability which is simlar in all to the one shown by
control plants. The |1 ACl06 gene is said to have simlar
properties to the full-length Bt gene in contrast to
the insect toxicity shown by shorter truncated Bt
fragnents - | ACO60 and |1 ACO80 (cf. Figures 1 and 2 and
points 4 to 6). However, there is no indication in the
patent in suit of Bt fragnents other than the
exenplified one - |1ACL06. The skilled

person - confronted with the negative results of

| ACLI06 - could not have envisaged that shorter
truncated Bt fragnents, such as the ones disclosed in
docunent P11 (cf. page 54, line 19 to page 56, line 3
and Figures 20 and 22) and D22 (cf. Figures 1 and 3,
Table 2), would have insecticidal activity.

Thus, the board concludes on the basis of the evidence
on file that, at the priority date neither the
full-length Bt gene nor the truncated Bt form
exenplified in the patent in suit could be used in a
successful manner to transform plants and confer on

t heminsect resistance. The absence of insecticidal
activity in the exenplified specific enbodi nents of the
patent | eaves the skilled person conpletely at a | oss
as to the reasons for this failure. There is no other
gui dance, explicit or inplicit, in the patent in suit
that allows the skilled person to overconme this wthout

undue bur den.

(C© Transformation and regenerati on of nonocotyl edonous plants.

25.

1798.D

Whereas the clainms of the patent underlying decision
T 612/92 (cf. supra) relate to a process for the

i ncorporation of foreign DNA into the genone of
nonocot yl edonous plants based on a Ti-plasm d of the
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Agrobacterium or the Rhizobium bacteria (cf. paragraphs
XVIl and XVII1I supra), in the present case none of the
i ndependent clains of the requests on file is actually
l[imted to any particular transformation system In
fact, the patent in suit refers to the Ti-plasmd
system for transform ng dicotyl edons and gymmosper ns,
whereas "systens based on alternate vectors or neans
for vector delivery may be used to transform al
gymosperns and all angi osperns, including both
nonocots and dicots"” with reference to "the use of
vectors based upon viral genones, m nichronosones,
transposons” and their delivery into plant cells by
"direct uptake of nucleic acid, fusion with vector-
containing |iposonmes, mcroinjection and encapsi dati on
in viral coat protein followed by an infection-Iike
process" (cf. inter alia the paragraph bridging

pages 16 to 17).

At the priority date, methods for transferring genes
directly into plant cells, including cells of
nonocot yl edonous plants, were known to the skilled
person (cf. inter alia docunent D37, page 170,

| eft-hand col um, | ast paragraph). Shortcom ngs and
drawbacks of these nethods were also known in the art,
such as a low transformation frequency and,
particularly, difficult regeneration of normal, fertile
pl ants due to a | engthy devel opnent and regeneration

wi th associated risk of somatic chronosomal aberrations.
| nprovenents were, however, continuously devel oped for
overcom ng all these deficiencies (cf. inter alia

pages 820 and 821 in post-published docunent D46, cited
as expert opinion). Thus, the question arises whether
the use of these nethods and the inprovenents needed

for achieving a successful transformati on and
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regeneration of nonocotyl edonous plants require

inventive skill or undue burden fromthe person skilled
in the art.
27. However, in the light of the conclusions reached above

with respect to issue (B) (cf. paragraph 24 supra),
which are relevant for all requests on file, it appears
that the assessnent of issue (C) - relevant only for a
[imted nunber of requests on file (cf. paragraphs IX
to XI and XIV supra) - is not essential for arriving at
a decision in the present case. Therefore, the board
refrains frommaki ng any further conmments with respect
to this issue.

Concl usi on

28. For all the foregoing reasons set out in B.1, B.2 and
B. 3 above, none of the requests on file is considered
to fulfil the requirenents of Article 83 EPC

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 C. Rennie-Snmth
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