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Summary of Facts and Subm ssi ons
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Eur opean patent No. 0 321 201 with the title

"Ri bozynmes" was granted with 24 clains based on the

Eur opean patent application No. 88 311 816.8 with
priority dates 15 Decenber 1987 (AU 5911/87), 19 August
1988 (AU 9950/ 88), 9 Septenber 1988 (AU 353/1988),

4 Novenber 1988 (AU 1304/88) and 7 Novenber 1988

(AU 1333/ 88).

A notice of opposition was filed requesting the
revocation of the patent under Article 100(a) EPC (I ack
of novelty and inventive step) and Article 100(b) EPC
(i nsufficiency of disclosure). The opposition division
decided to nmaintain the patent on the basis of the
first auxiliary request then on file, whereas the main
request was not considered to conply with Article 56
EPC.

Noti ces of appeal were |odged by the patentee
(appellant 1) and the opponent (appellant I1). Each
appel lant filed additional observations in reply to the
statenment of G ounds of Appeal of the other appellant.

The board summoned the parties to oral proceedi ngs and

sent a conmunication indicating its prelimnary opinion.

Appel lant | filed on 14 Novenber 2003 a new nain
request and auxiliary requests 1 to 5, and appellant II
filed further observations on 12 Novenber 2003. In a
subsequent letter, appellant Il infornmed the board of
its intention not to attend the oral proceedings.
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Oral proceedi ngs took place on 16 Decenber 2003 in the
absence of appellant Il. During the oral proceedings
appellant | filed auxiliary requests 1, 3 and 4 to

repl ace the corresponding auxiliary requests on file.

The main request conprised 24 clains which were as the
granted clai ns except that, by adding the sentence
"other than a cell in man or animal”, claim 16 was
intended to exclude in vivo nethods. Claim1l read as
fol | ows:

"1. A conpound having the fornmula:

3" (X)—A X—(X),, 5
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wherein each X represents a ribonucl eotide which may be
the sane or different;

wherein each of (X), and (X), represents an

ol i gori bonucl eotide (a) capable of hybridizing with an
RNA t arget sequence to be cleaved and (b) defined by a
pr edet er mi ned sequence whi ch sequence does not

natural ly occur covalently bound to the sequences A-A-
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A-GC and X-CU GA-, respectively, such RNA target
sequence not being present within the conpound;

wherein each of n and n' represents an integer which
defines the nunmber of ribonucleotides in the

ol i gonucl eotide with the proviso that the sumof n + n'
is sufficient to allow the conpound to stably interact
with the RNA target sequence through base pairing;

wherein each * represents base pairing between the
ri bonucl eoti des | ocated on either side thereof;

wherein each solid |ine represents a chem cal |inkage
provi di ng coval ent bonds between the ribonucl eoti des
| ocated on either side thereof;

wherein a represents an integer which defines a nunber
of ribonucleotides with the proviso that a may be 0 or
1 and if 0, the Alocated 5 of (X), is bonded to the
G located 3" of (X)a;

wherein each of mand m represents an integer which is
greater than or equal to 1;

wherein each of dashed |ines independently represents
either a chem cal |inkage providing coval ent bonds
bet ween the ribonucl eotides | ocated on either side

t hereof or the absence of any such chem cal |inkage,
and

wherein (X), represents an oligoribonucl eoti de which may
be present or absent with the proviso that b represents
an integer which is greater than or equal to 2 if (X)p
is present.”
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The first auxiliary request conprised the sanme clains

as the main request except for claim1, which read as
claiml of the main request but wherein the "3 (X),- A
-" in the fornula had been replaced by "3 (X)p.1 - X A -",
defined as "wherein X Ais either UA or GA or AA"

The second auxiliary request corresponded to the first
auxi liary request upheld by the opposition division.
Caim1l was directed to a conpound having the fornul a:
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wherein the wording of the claimwas the sane as that

of claim1l1l of the main request, except for: the
specification of "C' as ribonucleotide 3" to "A", (X)n-1
whi ch was defined as (X)n in the nmain request, (X)p

whi ch was defined as an oligoribonucleotide with the
proviso that b represents an integer which is greater
than or equal to 2, and there were no references to

dashed | i nes.
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Claim1 of the third auxiliary request read as foll ows:

"1. A conpound having the formula:
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wherein each X represents a ribonucl eotide which may be

the sane or different;

wherein each of (X)n,.1 and (X), represents an

ol i gori bonucl eotide (a) capable of hybridizing with an
RNA t arget sequence to be cleaved and (b) defined by a
pr edet er mi ned sequence whi ch sequence does not
natural ly occur covalently bound to the sequences C A-
A-A-GC and X-CU GA-, respectively, such RNA target
sequence not being present within the conpound;

wherein each of n and n' represents an integer which
defines the nunmber of ribonucleotides in the

ol i gonucl eotide with the proviso that the sumof n + n'
is sufficient to allow the conpound to stably interact
with the RNA target sequence through base pairing;
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wherein each * represents base pairing between the
ri bonucl eoti des | ocated on either side thereof;

wherein each solid |ine represents a chem cal |inkage
provi di ng coval ent bonds between the ribonucl eoti des
| ocated on either side thereof;

wherein each of mand m represents an integer which is
equal to 1; and

wherein (X)p, represents an oligoribonucl eotide with the
proviso that b represents an integer which is equal to
2. n

Clains 2 and 3 further defined n and n'. Caim4 was
directed to nultinmers of the conpounds of clains 1 to 3
or of conpounds having a fornmula as defined in claiml
of the main request (cf Section VII supra). Cains 5
and 6 were further enbodi nents concerned with the
conpounds of any of clainms 1 to 4. Caim7 was
concerned with a nmethod for producing the conpounds of
any of clains 1 to 4. Clains 8 and 9 related to
transfer vectors, whereas clains 10 to 13 related to
prokaryotic or (plant or animal) eukaryotic host cells.

Claim 14 was directed to a nethod for inactivating a
target RNA in a cell other than a cell in man or ani na
whi ch conprised contacting the target RNA within the
cell with the conpound of any of clains 1 to 5 or of
conmpounds having a formula as defined in claiml of the
mai n request (cf Section VIl supra). Cains 15 to 19
defined further enbodi nents of the method of claim 14.
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Clainms 20 to 22 concerned the use of the conpound of
any of claims 1 to 5 or of conpounds having a fornul a
as defined in claiml1l of the main request (cf Section
VIl supra), or of the transfer vectors of claim8 or of
transfer vectors conprising a nucleotide sequence which
on transcription gives rise to conmpounds having a
formula as defined in claiml of the main request (cf
Section VII supra), in the manufacture of: a nedi canent
for the treatnment of a condition associated wth a
target RNA in man or animals (claim20), a conposition
for the inactivation of a target RNA in plants
(claim21) or a nedicanment for the treatnment of a vira
di sease in man or animals (claim22).

The follow ng docunments are referred to in the present

deci si on:

D2: Thesis of A Jeffries, Univ. Adel aide, Novenber
1986;

D3: A J. Zaug et al., Nature, Vol. 324, pages 429 to
433, 4 Decenber 1986

D6: O C. Unlenbeck, Nature, Vol. 328, pages 596 to
600, 13 August 1987;

D7: D.H Dreyfus, Einstein Quart. J. Bio. Md.,
Vol . 6, pages 92 to 93, June 1988;

D9: J. Haseloff and WL. Gerlach, Nature, Vol. 334,
pages 585 to 591, 18 August 1988,

D12: R Perriman et al., Gene, Vol. 113, pages 157 to
163, 1992;
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D37: Affidavit of Ms Mary Sheehan dated 28 January
1998;

D42: L. Mazzolini et al., Plant Mol. Biol., Vol. 20,
pages 715 to 731, 1992.

For the purpose of discussion the follow ng main
features (or groups of features) are identified in the
cl ai med conpound (reference being nade to claim1 of

t he main request):

(A 3 (X)n - A-

(B - G- (Xa- A-

(C The base-paired stem(- X - X - (X)m-) and the
associated loop (- X - (X)p - X -)

(D) The functional features:

(a) each of n and n' represents an integer which
defines the nunber of ribonucleotides in the
ol i gonucl eot i de,

(b) the sumof n+n' is sufficient to allow the
conpound to interact stably with the target
RNA sequence,

(c) such RNA target not being present within the
conmpound,
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(d) (X)n and (X)n represents an
ol i gori bonucl eoti de capabl e of hybridi zing
with an RNA target sequence to be cl eaved,

(e) (X)n and (X) represents an
ol i gori bonucl eoti de defined by a
predet erm ned sequence whi ch does not

natural |y occur.

Appel lant 1's argunments in witing and during the oral
proceedi ngs, insofar as they are relevant to the
present decision, may be summari zed as foll ows:

Mai n request
Articles 123(2) and 84 EPC

The clains were as granted except for the sentence
"other than a cell in man or animal"™ introduced in
claim 16 which did not raise any lack of clarity.
Article 100(c) EPC was not nentioned in the notice of
opposition and it had not been raised in the opposition
proceedi ngs. An objection under Article 123(2) EPC was
a fresh ground for opposition and it could not be

consi dered wi thout the approval of the patentee. In the
present case, this approval was not given.

Articles 87 to 89 EPC (Caim1l)

The technical feature (A) (cf Section XIl supra), which
was in relation to the target notif of the RNA to be

cl eaved, had a split priority. In the light of the
description, the generic formula of claim1 could
intellectually be separated into several specific
subgroups, which were limted alternative subject-
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matters enjoying multiple priorities (Article 88(2)
EPC). In the words of opinion G 2/98 (QJ EPO 2001
413), the generic claimwas an "OR'-claim Ml ecul es
having XUX as target RNA notif were entitled to the
second priority date, whereas nol ecul es having GJX as
target RNA notif were entitled to the first priority.

Avai l ability of docunment DO before the second priority

dat e.

In its witten subm ssions, the appellant had argued
that the nom nal publication date of docunent D9 was
not reliable. Evidence fromseveral |ibraries showed

t hat docunment D9 was not avail abl e before the second
priority date. Wth reference to the jurisprudence of
t he Boards of Appeal, on the basis of the submtted
evi dence and on the bal ance of probabilities, it could
not be concl uded that document D9 was available on its
nom nal publication date. However, the matter was not
further argued at the oral proceedings.

Article 54 EPC

Docunent D9 only disclosed the subgroup of ribozynes
entitled to the first priority, ie ribozynes having GJX
as target RNA sequence. For subject-natter entitled to
the first priority, docunent D9 was not prior art under
Article 54(2) EPC

First auxiliary request
Adm ssibility

Caim1l1, which was the only claimanended with respect
to the main request, was directed to ribozynes which

0404.D
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did not have GUX as target RNA sequence. The wordi ng of
this claimhad been brought into line with that of the
application as filed.

Article 123(2) EPC

Page 4, line 3 and lines 43 to 52 of the published
version of the application as filed was indicated as a
formal basis for claiml.

Second auxiliary request
Article 123(2) and 84 EPC

This request, which was limted to specific clains of
the main request w thout further amendnents,
corresponded to the first auxiliary request upheld by
the opposition division. As stated in the decision
under appeal, no formal objections had been raised by
t he opponent.

Articles 87 to 89 EPC (Clains 1 to 3)

Claim1l was limted to ribozynes having GUX as target
RNA sequence, ie those disclosed in the first priority
docunent. The technical feature (C) (cf Section X I
supra), which defined open-ended ranges for both the

| ength of the base-paired stemand the size of the
associ ated | oop, had a formal basis on page 5 and
Figure 4 of the first priority docunent, wherein the
required mnimumlength of 4 bases was discl osed and
the stemlength was said not to be critical. Simlarly,
it was taught that the m nimum | oop-size of 4 bases
(Figure 4a) could be varied and Figure 4b showed t hat
the | oop was di spensable, ie not critical. These
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references were nmade in the context of the conserved
aut ocatal yti c cl eavage nol ecul es shown in Figure 2,
wherein a stemlength of 5 bases and a | oop-size of 6
bases were disclosed. Thus, it was directly derivable
fromthe first priority docunent that neither the stem
 ength nor the | oop-size were critical.

The technical features (D) (cf Section Xl|I supra) were
inplicitly derivable fromthe first priority docunent.
Figure 4 and pages 5 and 6, referring to the selection
of appropriate conpl enmentary base-pairing flanking
regions to allow interaction between a ribozyme and its
substrate, were indicated as formal basis for the
functional wording (a) and (b). Support for the
functional wording (c) and (d) were found in Figure 4
and the priority docunment as a whole, which referred to
t he separation of enzymatic and substrate activities
and it was clearly not concerned with self-cleavage.
The functional wording (e) excluded naturally-occurring
ri bozymes and ri bozynes derived fromnaturally-
occurring self-cleavage RNA nol ecul es (Figures 2 and
3). The first priority docunent was concerned with
synthetic ribozynes (page 5). The docunent as a whole
and, in particular, Figure 4 (n+n'=7+7 and n,n'>6) were
a formal basis for clains 2 and 3 too.

Article 54 EPC

As docunent D9 was not prior art under Article 54(2)
EPC, the subject-matter of this request was novel.
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Article 56 EPC (C aim 1)

| f, notw thstanding the subm ssions on priority,
docunent D9 was considered prior art, the clained

subj ect-matter involved an inventive step. Starting
from docunent D9, the problemto be solved was the
provi sion of alternative ribozymes. Structural and
functional requirenments of the ribozyne activity,
particularly the inplications of possible structural
nodi fi cations, were unknown and represented an

unexpl ored area. Docunent D9 di sclosed a generic

ri bozyme with a base-paired stemand an associ ated | oop
havi ng, respectively, a specific base conposition and a
fixed length and size (Figure 3). This region was

hi ghly conserved and, even if flexibility was
mentioned, it was in the context of the self-cleavage
domains of Figure la (flexible stemlIl, 2 to 7 bases).
However, this flexibility was not transposed to the
generic nodel of Figure 3 and there was no reason to do
so as this nodel was not directly derived from

Figure la and, nore inportantly, the inplications of
this flexibility on the tertiary folding of the

ri bozyme were unknown. Docurent D9 taught that al

mut ations in the 52-nucl eoti de sequence (Figure 1b)
abol i shed the activity of the self-cleavage domain.
Therefore, even assum ng that the alteration of both
the stemlength and the | oop-size were obvious, in the
[ ight of these (nutation) studies and the unknown
consequences on the ribozyme structure, there was no
reasonabl e expectation of success. Docunent D9 referred
to docunent D6 in the context of the self-cleavage RNA
nol ecul es of Figure 1 but not for designing new

ri bozymes. Docunent D6 disclosed the Synons nodel for
sel f-cl eavage RNA nol ecul es and stated that the
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essential features for cleavage were unclear and that
the insertion of additional nucleotides could alter the
cl eavage.

Third auxiliary request
Adm ssibility

Thi s request was a conbi nati on of subject-matter
present in other requests on file. The conpounds of
claims 1 to 3 were those of auxiliary request 5,
whereas the other clains essentially corresponded to
the clains of the main request.

Articles 123(2) and 84 EPC

The requirements of these Articles were considered to
be satisfied for the sane reasons put forward in
respect of the second auxiliary request. The specific
ri bozymes of this request had a basis in the whole
content of the application as filed.

Articles 87 to 89 EPC

The first priority docunment disclosed ribozynmes having
@GUX as target RNA sequence, a stemlength and a | oop-
size of 4 bases each. Feature (D) (cf Section Xl
supra) was inplicitly derivable fromthis docunent, as
argued for the second auxiliary request. For features
(A) and (C) (cf Section XIl supra) of clains concerned
wi th generic ribozynes having XUX as target RNA
sequence and open ranges for both the steml|ength and
| oop-size, the relevant argunents were the ones used
for the main request and the second auxiliary request,
respectively. Feature (B) (cf Section Xl | supra),
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concerning (X)a, had a split priority with a=0 entitled
to the first priority and a=1 to the fourth one. The
par agr aph bridgi ng pages 11 and 12 of the first
priority docunment was given as a fornmal basis for
mul ti mers, whereas pages 9 to 12 were a formal basis

for in vivo applications.

Article 83 EPC

Exanples 8 and 9 of the patent in suit showed the
stability and in vivo activity of ribozynmes in plant
and animal cells. Even if this stability was |lower in
bi ol ogi cal fluids, the patent specification disclosed
nmet hods for overcoming this problem including nethods
of admi nistration, preparation of derivatives
(ribozynmes were defined as conprising only RNA or
derivatives thereof) and, particularly, the use of a
carrier gene nodifying a short ribozyne into a | ong
one. Post-published evidence (to be taken as expert
docunents) showed the feasibility of these teachings,
even for short ribozynmes. In agreenent with the
established case |aw, an occasional failure - eg
absence of in vivo activity for short and | ong

ri bozymes (docunent D42) - was not enough to
denonstrate that the technical effect could not be
achieved within the whol e range or w thout undue
burden. Possible reasons for such failure were al so

i ndi cated, such as the absence of target nRNA

Article 54 EPC

Docunment D9 was not prior art for the subject-matter of

claine 1 to 3 as these clains were entitled to the
first priority. Moreover, document D9 did not disclose
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mul timers and did not nmake plausible any in vivo
application of ribozynes. Thus, the requirenent of
novel ty was sati sfi ed.

Article 56 EPC (Clainms 1 to 3 directed to specific
ri bozynes)

Docunent D6, the closest prior art, disclosed an

ol i gonucl eotide (01) able to trans-cleave a substrate
ol i gonucl eotide (02), wherein both oligonucleotides
were derived from sel f-cl eaving RNA nol ecul es. The

ol i gonucl eotide 01 had a restricted nunber of
substrates due to the presence of sequence constraints
in oligonucleotide 02. Starting fromthis closest prior
art, the problemto be solved was the provision of
alternative oligonucleotides able to cleave a w der
range of substrate oligonucl eotides. \Wereas docunent
D6 referred to possible nodifications of the disclosed
(Synons) nodel, it was unclear how many - sequence and
structural - features of this nodel were essential for
the reaction. Moreover, since activity was not detected
for other substrate RNAs, there was no expectation of
success. Docunent D6 (trans-cl eavage nol ecul es) coul d
only be conbi ned with docunent D3 (self-cleavage
introns) with hindsight as they concerned different
catal ytic systenms w thout structural relationshinp.

Article 56 (Caim4 directed to nmultinmers)

Figure 4 of docunent D9, the closest prior art for this
aspect of the invention, disclosed three separate

ri bozymes attached to one RNA target sequence, wherein
each one alone was incubated with the RNA substrate
(use of a multiplicity of discrete ribozynmes). However,
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there was no hint to transformthese ribozynes into a
multimer and it woul d have required hindsight in order
to know whether a plurality of single ribozymes in the
sanme reaction mxture could co-exist wthout |osing

their activity.

Article 56 (Clainms 14 to 22 directed to nethods and
uses of ribozynes and multinmers thereof)

Al t hough document D9 referred to potential in vitro and
in vivo applications of the ribozynmes descri bed
therein, it did not make any in vivo use plausible as
the statenents were nerely hypothetical and there was
absol utely no reasonabl e expectati on of success.

Ri bozynmes were derived from sel f-cleavage RNA nol ecul es
of pat hogeni c agents and their mechani sm of di sease was
not understood. It was not known whether the self-

cl eavage nmechanismby itself could interfere with the
normal RNA nechanisnms within the cell and the in vivo
specificity of ribozynes was al so unknown. O her
effects in vivo, apart fromthe cleavage, could not be
excl uded. Sel f-cl eavage sequences derived fromviroid
satellites were only active within specific host cells
and the requirenments underlying this specificity were
not characterized.

Appel lant I1's argunments in witing, insofar as they
are relevant to the present decision, may be sunmari zed
as follows:

Adm ssibility

No conments were made in witing on the admssibility
of the requests filed on 14 Novenber 2003, which



0404.D

- 18 - T 1127/ 00

conprised the main request and second auxiliary request
mai nt ai ned during the oral proceedings. As for the
first and third auxiliary requests filed during the
oral proceedings, appellant Il did not attend those
proceedi ngs and therefore expressed no opinion on the
matter.

Articles 123(2) and 84 EPC

As for the main request, the functional wording of
claim 1 had no support in the application as filed.

Al t hough this ground had not been raised before, the
board had to use its discretion under Article 114(1)
EPC and exam ne whet her the requirenents of both
Articles 123(2) and 84 EPC were satisfied. As for the
ot her auxiliary requests, the conbination of anended
structural features with unamended functional features
was not found in the clains as granted. In keeping with
decision G 9/91 and opinion G 10/91 (QJ EPO 1993, 408
and 420, respectively), the board had therefore to
consider all clainms conprising this conbination as
arising out of an amendnent. As the functional wording
had no basis in the application as filed, all these
claims of fended against Article 123(2) EPC

Articles 87 to 89 EPC

As for the main request, the subject-matter of claim1l
was not entitled to the first priority. According to
opinion G 2/98 (cf supra), nmultiple priorities for a
subj ect-matter defined by a generic fornmula were only
possible if the subject-matter could be subdivided into
a limted nunber of clearly defined subgroups. This was
not the case for the clainmed subject-matter which was



0404.D

- 19 - T 1127/ 00

defined in terns of a group of functional features -
feature D (cf Section Xl supra) - that could not be
subdi vided in subgroups in the sense of a clearly
defined alternative subject-matter

As for all requests conprising feature (C) (cf Section
XI'l supra), ie the main request and first and second
auxiliary requests, this feature was not derivable from
the first priority docunment. A stem|ength of 4 bases
in Figure 4a and the reference on page 5 to this

| ength, not being critical, could not be seen as a
basis for an open range with the selection of 4 bases
as a lower Iimt. Simlarly, the mninmmloop size
shown in Figure 4a constituted no support for an open
range. Moreover, all requests conprised feature (D) (cf
Section Xl supra) which was not found in the first
priority docunment. There was no teachi ng supporting the
selection of specific n and n' integers, and no nention
that the length of the hybridizing oligonucl eotides was
of relevance, let alone that the stable interaction of
the ribozynmes with the target RNA sequences through
base-pairing was a function of the sumof the |engths
of the flanking oligonucleotides (functional wording
(a) and (b)). The first priority docunent did not
exclude that the ribozyne and the substrate RNA
sequence were both part of the sanme nol ecul e
(functional wording (c)). Simlarly, no basis was found
for the functional wording (e), as nowhere was it
stated that the flanking sequences coul d not be
natural |l y-occurring ones. None of the structural
requirenents inplied by the functional wording (a) to
(e) could be directly derived fromthe first priority
docunent. Lastly, all requests conprised multimers of

ri bozymes and in vivo applications, however, there were
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no references to multinmers in the first priority
docunent and the in vivo applications nentioned therein
were theoretical suggestions w thout technical support.

Article 83 EPC

The argunents concerning Article 83 EPC were rel evant
for all requests. For a ribozynme to cleave in vitro and
in vivo a target RNA sequence, it was essential to
retain its primary and secondary structures, to arrive
at its target RNAin a cell as well as to be stable

wi thin the cellular environnment avoiding (nucl ease)
degradation. The patent in suit failed to disclose how
to achi eve these requirenents and therefore, its
contribution was only at a general conceptual |evel.
Sufficiency of disclosure was not supported by a
conceptual disclosure, as stated inter alia in decision
T 994/95 of 18 February 1999 concerned with anti sense
ol i gonucl eoti des. Exanples 8 and 9 of the patent in
suit showed the activity of ribozynes in a cell culture
by expression with carrier genes. However, they were
very specific enbodi mrents and the presence of these
additional elenments and nodifications were not
reflected in the clainms. Post-published docunents
showed that the activity of ribozynes was essential but
not sufficient to ensure the inhibition of a target
gene in a cell and that essential nodifications were
required in order to have activity in vivo. Docunent
D42 showed that, even with a carrier gene, no activity
was found in vivo. The technical effect - in vivo

cl eavage activity - was only credible for a snall
subgroup of nodified ribozynes but not over the whole
range cl ai mred. These post-published docunents

substantiated, in a verifiable manner, serious doubts
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as to the sufficiency of disclosure and, in the absence
of essential information in the patent in suit, undue
burden was placed on the skilled person.

Avai l ability of docunment DO before the second priority
dat e

Docunent D37, an affidavit fromthe operations editor
of document D9, showed that docunment D9 was
theoretically available on its nom nal publication
date. Evidence was filed showi ng that docunment D9 was
recei ved and stanped before the second priority date in
two technical libraries.

Article 54 EPC

Si nce none of the requests was entitled to the first
priority, all requests were anticipated by docunent D9,
whi ch di scl osed a subgroup of ribozynmes falling within
t he clained generic ribozynes, the advantages of using
mul timers of ribozymes, and in vivo applications.

Article 56 EPC
Clainms directed to ribozynes

| f notwi t hstandi ng the above subm ssions, the first
priority was acknow edged and thus, docunment D9 was not
to be taken into consideration as prior art under
Article 54(2) EPC, then the follow ng objections
appl i ed.

Docunment D6 was identified as the closest prior art.
Thi s docunent di sclosed the conserved sequences and
essential structural requirenments for self- and trans-
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cl eavage activities (Figures la and b, respectively).
Docunent D6 differed fromthe patent in suit only by

t he presence of a half/half conbination of a hamerhead
notif instead of the three-quarter/one-quarter

conbi nation of the patent (Figure 3 of the patent in
suit). Starting fromthis docunent, the technica
problemto be solved was the provision of a hamerhead
(ribozynme) with lower constraints in the target
sequence, ie with a wider range of target sequences.
Docunent D6 itself provided incentives for designing a
t hree-quarter/one-quarter ribozyne, since it recognized
t he i nportance of trans-cleavage activity for potential
bi ol ogi cal applications and, thus, made it obvious to
separate the cleaving structure fromthe substrate
target RNA sequence so as to reduce the structural
constraints in this target sequence. It was al so

obvi ous from docunent D6, which indicated that hairpin
| oops were not necessary for the activity (Figure 1la),
that the nodifications required for a three-
gquarter/one-quarter ribozyme woul d have no effect on
that activity. Docunment D3 al ready disclosed the
conversion of a self-cleavage reaction (intron
splicing) into a trans-cl eavage reaction (ribozyne),
wherein the conserved sequences responsi ble for the
activity were shifted to (located on) the ribozynme and
the target RNA sequence only retained a mnimal part of
t he conserved sequences. Docunent D3 al so showed t hat
active-site nutations could alter substrate specificity
(Figure 3). The results disclosed in these docunents,
in particular docunent D6, provided the skilled person
with a reasonabl e expectation of success.
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Clains directed to nultiners

As nmultimers were not entitled to the first priority,
docunent D9 represented the closest prior art. It

di scl osed a target RNA sequence conprising nultiple

ri bozyme-cl eavage sites wherein each of these sites was
a target for a specific ribozyne. It was evident to the
skilled person to conmbine the three separate ribozynes
of Figure 4 by extending their hybridizing arns so as
to incorporate all three ribozynes into a single
catalytic structure, ie a multiner.

Clainms directed to nmethods and uses of ribozynmes and
mul ti mers thereof

These clains were also not entitled to the first
priority date. Thus, docunent D9 was the closest prior
art. This docunent disclosed potential in vivo
applications of ribozynmes. In keeping with the

est abli shed case law, inter alia decision T 939/92 (QJ
EPO 1996, 309), when the presence of an inventive step
was supported by a technical effect, this effect had to
be achi eved by all the conpounds covered by the cl ains.
However, the patent in suit only provided experinental
evi dence for ribozynes having GUX as target RNA
sequence and there was evidence on file show ng that an
i mportant nunmber of clainmed ribozynmes were not able to
cl eavage target RNA sequences (docunent D12).

Simlarly, post-published evidence showed that short

ri bozymes - even with a carrier gene - did not achieve
the desired effect (docunment D42). Thus, the clained
subject-matter did not solve the technical problem and

there was no inventive contribution over the prior art.
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Appel lant | requested that the decision under appeal be
set aside and the patent be maintained on the basis of
the main request filed on 14 Novenber 2003, or, in the
alternative, auxiliary requests 1, 3 or 4 filed during
the oral proceedings or 2 or 5 filed on 14 Novenber
2003.

Appel lant Il requested that the decision under appeal
be set aside and the patent be revoked.

Reasons for the Decision

Mai n request
Articles 123(2),(3) and 84 EPC

0404.D

Article 100(c) EPC was not nentioned as a ground for
opposition in the Notice of Opposition. Points 4.1 and
5.1 of the Reasons of the decision under appeal state
that no objections were raised under this article

agai nst the main request (clainms as granted) and
against the first auxiliary request then before the
opposi tion division. The objection has been raised for
the first time in the appeal proceedings and thus, it
is a fresh ground for opposition. According to decision
G 9/91 and opinion G 10/91 (cf supra), a fresh ground
for opposition can only be admtted into the appeal
proceedi ngs with the approval of the patentee. No
approval has been given in the present case and, thus,
the ground for opposition cannot be considered by the
boar d.
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Nevertheless, it remains to be assessed whet her any
objection arise out of amendnents, in which case,
according to decision G 9/91 (cf supra, point 19 of the
Reasons for the decision), such anendnents are to be
fully examned as to their conmpatibility with the
requirenments of the EPC. The only difference between
the clains as granted and the main request is the
sentence "other than a cell in man or ani mal"
introduced in claim16 in order to exclude in vivo
medi cal net hods which are not patentabl e under
Article 52(4) EPC

The application as filed discloses the use of ribozynes
invitro (cf exanples 1 to 7 and claim13 of the
application as published) and in vivo (cf exanples 8
and 9 and claim 14), wherein in vivo is defined as
"Within the cell or cells of an organism (cf page 5,
line 2). This definition enbraces enbodi ments concerned
with cells in culture as well as with cells in an
organism As for the fornmer enbodi nents, they are
exenplified by the inactivation of RNA transcripts in
plant cell cultures (cf exanple 8, protoplasts of

Ni cotiana) and in animal cell cultures (cf exanple 9,
COS1 cells), whereas for the latter enbodi nents, the
application refers to therapeutic and bi ol ogi cal
applications (cf page 5, line 11), including the
treatnment of viral diseases in man, animals and plants
(cf page 5, lines 33 to 37 and clains 18 and 19). The
amendnment introduced in claim 16 nmakes clear that in
respect of human and animal cells only the forner

enbodi nents are clained, ie the use in cultures of

human and ani mal cell s.
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Thus, for this specific limtation a formal basis can
be seen in the application as filed (Article 123(2)
EPC). Moreover, there is no extension of the scope of
the clains as granted (Article 123(3) EPC). The feature
is per se clear and in the context of claim 16 does not
i ntroduce any lack of clarity (Article 84 EPC

Articles 87 to 89 EPC

0404.D

According to the opinion of the Enlarged Board of

Appeal G 2/98 (cf supra), the right to priority for the
sanme invention is to be acknow edged only if the
skilled person derives the same subject-matter of the
claimdirectly and unanbi guously, using common gener al
knowl edge, fromthe previous application as a whole. In
point 6.7 of the Reasons, reference is nade to a

menor andum expressing the | egislative intent underlying
Article 88(2) EPC, second sentence, wherein it is held
that the "use of a generic fornula in a claimfor which
multiple priorities are clained in accordance with
Article 88(2) EPC, second sentence, is perfectly
accept abl e under Articles 87(1) and 88(3) EPC, provided
that it gives rise to the claimng of a limted nunber
of clearly defined alternative subject-matters”.

Claim1 relates to a generic forrmula which covers a
great nunber of alternative conpounds. These result

both fromthe alternatives offered within each of the
single main - structural and functional - features Ato
D (cf Section XlI|I supra) and fromtheir different

conmbi nations. Feature A, for exanple, ie the sequence
3'(X)n - A, covers a nunber of generic conpounds with
sequences which are conplenentary to the target RNA
containing the triplet XUX - the so-called target notif.
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However, the alternative conpounds are not, as such,
spelled out in the claim The fact that they m ght be
intellectually envisaged to fall within the scope of
the claimdoes not nake up for a clear and unanbi guous
presence of these alternatives, individualized as such,
inthe claim Caim1l does not enbrace a limted nunber
of clearly defined alternative subject-matters in the
formof an "OR'-claimwhich could be split up into
groups of different priorities.

Thus, claim 1 cannot enjoy the partial priority froma
priority docunment, but can only be entitled to the
priority date of the docunent where the said generic
formula is for the first tinme disclosed. This is not
the first priority docunent as this discloses only nore
specific synthetic ribozynes. Although these are
covered by the general forrmula of claiml, there is in
the said priority docunent no direct and unanbi guous

di scl osure of the broad generic group as represented by
that fornmula. Thus, claim 1l does not enjoy the first
priority date.

Avai l ability of docunment DO before the second priority
dat e

Docunent D9 is an article published in the scientific
journal "Nature". The nomi nal publication date of
docunent D9 - the date printed on it - is 18 August
1988, ie one day before the second priority date of the
patent in suit (19 August 1988). Docunment D37, an
affidavit by Ms Mary Sheehan, Nature's operations
editor, asserts that Nature is published on Thursday of
each week (18 August 1988 was a Thursday) and that
menbers of the public can purchase a copy of Nature
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fromthe editorial office on and after the Wdnesday of
each week in which Nature is published. It is also
stated that in 1988 copies delivered to the principal
London newspapers were enbargoed until Thursday, that
is the cover date of the issue, and that copies were

di spatched to UK subscribers by first class post on the
Wednesday and shoul d have been received the foll ow ng
day. This assessnent is supported by evidence fromtwo
readi ng roons - the Hol born and Al dwych readi ng roons -
of the British Library in London, where copies of the

i ssue of "Nature" with docunent D9 were stanped on its
nom nal publication date, ie Thursday 18 August 1988.

The evi dence put forward by appellant | show ng that
the issue of "Nature" in question was received in
several libraries around the world - Australia, Japan
and the United States of America - |later than the
second priority date and that the date stanp was, in
sone cases, earlier than the date on which the journal
was actually put on library shelves, as well as the
fact that no actual purchase of the issue of "Nature"
in question had taken place, is not relevant since it
does not change the fact that this issue of "Nature"
was nmade avail able even before its nom nal publication
date. It is established jurisprudence of the Boards of
Appeal (cf "Case Law of the Boards of Appeal of the
Eur opean Patent Office", 4'" edition 2001, 1.C. 1.6, 42),
that the theoretical possibility of having access to
information renders it available to the public.

Thus, docunent D9 is state of the art under
Article 54(2) EPC for the subject-matter of claiml
which is not entitled to the first priority.
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Article 54 EPC

11.

12.

Figure 3 of docunent D9, a scientific publication from
the inventors of the patent in suit, shows a node

ri bozyme with a generic formula having a consensus
sequence derived fromnaturally-occurring self-cleavage
RNA nol ecul es (cf Figure 2). Several specific ribozymes
exenplifying the teachings of the docunent are al so

di sclosed (cf Figure 4). Al these ribozynes fal

wi thin the scope of the generic conmpound of claim1l and,
t hus, they anticipate the subject-matter of this claim

Therefore, the main request, which contains claiml,
does not fulfil the requirenments of Article 54 EPC.

First auxiliary request
Adm ssibility (Rule 57a EPC)

13.

The request, which was filed during the oral

proceedi ngs, essentially corresponds to the previous
auxiliary request 1 filed on 14 Novenber 2003 but is
positively worded, nore in agreenent with the
application as filed. It intends to overcone, by
overcomng the priority problem the objection raised
under Article 54 EPC agai nst the main request. Neither
the board nor the absent party could be surprised by
this request. Thus, it is considered to be adm ssible
under Rule 57a EPC.

Article 123(2) EPC

14.

0404.D

Page 4, lines 43 to 52 of the published application as
filed has been given as a formal basis for anended
claiml. Therein the preferred ribozynmes are defined
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functionally as being those capable of cleaving the
target RNA which contains the sequence X°UY, X° being
any ribonucleotide and Y being A, C or U The
[imtation of Y, which is not base paired, to these

t hree nucl eotides is understood as an inportant

requi renent of the target triplet, possibly due to the
proximty of the third position (Y) to the ribozyne
active site, and excludes Y=G However, claim1l at

i ssue defines the clainmed ribozyme without reference to
the target RNA sequence. The claimrefers to the
presence of a generic ribozyme doublet X A which is
conpl enentary to the target X°U doubl et. However, taken
out of its original context of the target (X°UY) triplet,
t he said doublet |eaves the third position (Y) of this
triplet unrestricted. This nmeans that a subgroup of
target triplets is added, nanely X°UG which is not
derivable fromthe cited passage of the application.
Thereby the functional definition of the subject

ri bozymes is anended to include those capabl e of

cl eaving target RNA which contains the sequence X°UG for
whi ch no support is found in the said passage. No ot her
par agr aphs have been identified as a formal basis for

t he introduction of such an individualized generic
doubl et in the clains.

Thus, claim 1l conprises added subject-matter and the
request, containing this claim offends against the
requirenents of Article 123(2) EPC.

Second auxiliary request
Articles 123(2),(3) and 84 EPC

16.

0404.D

The request essentially corresponds to the main request
but without clains 1 and 2. In line wth the argunents
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foll owed for the main request (cf points 1 to 4 supra),
this request is also allowabl e under these Articles.

Articles 87 to 89 EPC (Caim1l)

17.

18.

19.

0404.D

The conpound of claim1l is characterized by a general
formula (cf Section Xl supra), wherein:

- feature Ais limted to 3 (X)n.1 -CA-, which neans
a restriction to ribozynes having GUX as target
RNA sequence,

- feature Bis -G A-,

- feature C offers the alternatives wherein n and n'
are equal to 1 or greater and b equal to 2 or
greater,

- feature Dis as in the main request.

As a conpound characterized by features A and Bis
unamnbi guousl y derivable fromthe first priority
docunent, the question arises whether said conmpound is
al so characterized by feature D and whet her the
alternatives in respect of feature C are also offered
i n conbi nation

As regards the group of features designated as
feature D (cf Section XlI|I supra), the following is
observed: Figure 4 of the first priority docunent

di scl oses a consensus ribozyme having fl anki ng
sequences of a specific length. There is no reference
to the integers of the functional wording (a) and (b)
of feature (D), ie "n and n' represents an integer
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whi ch defines the nunber of ribonucleotides” and "with
the proviso that the sumof n + n' is sufficient to
all ow the conpound to stably interact with the RNA
target sequence through base pairing". However, the
first and second paragraphs of pages 5 and 6,
respectively, refer to an appropriate selection of

fl anki ng sequences for an accurate interaction between
the ribozyne and its substrate. It is said that "the
extent of base-pairing will determne the specificity
and affinity of the ribozynme for its substrate,

i ncreasing the GC content and/or nunber of base-pairs"”
(cf page 6) and thus, allows a variation (increase) in
the I ength of the flanking regions. The |l ength of both
flanking regions is inplicitly understood to be
important for such stable interaction so as to avoid a
free hangi ng flanking sequence and the resulting
instability. These references support the functional
wording (d) too, ie "capable of hybridizing with an RNA
target sequence to be cleaved”. The first priority
docunent relates to synthetic ribozynes and clearly not
to the self-cleavage RNA nol ecul es and derivatives
thereof (cf inter alia page 5, line 5, page 13, third
line fromthe bottom and Figures 4 and 5). Pages 2 and
3 refer to the prior art and to the separation of
enzymati c and substrate activities (cf Figures 2 and 3).
The functional wording (c) and (e) - "such RNA target
sequence not being present within the conpound” and
"defined by a predeterm ned sequence whi ch sequence
does not naturally occur covalently bound" - exclude

t hese sel f-cl eavage RNA nol ecul es and derivati ves

t hereof, such as the ones shown in Figure 3(c). This
functional wording is formally supported by the first
priority docunment as a whole. Figure 4 with the
reference on page 6 formally support the specific



- 33 - T 1127/ 00

length referred to in clainms 2 and 3 too (n + n'=7 + 7
and n, n' >6). Thus, feature D, ie the functional
wording (a) to (e), has a formal basis in the first
priority docunent.

20. The question remains whether the alternatives in
respect of feature C (cf Section Xll supra) are al so
found in the first priority docunent. Based on self-
cl eavage RNA nol ecules (cf Figure 2), the first
priority docunment discloses consensus sequences of
ri bozynmes having GUX as target RNA sequence with a
stem |l ength and | oop-size of 4 bases each (cf Figure 4).
This region is identified as having "highly conserved
sequence and secondary structure”, which need to be
consi dered for de novo design of ribozynes (cf page 5,
first paragraph). It is further stated, that "it
appears that the length of the conserved base-paired
stemformed in the ribozyme is not critical"” (cf page 5,
second paragraph). However, this sentence, in
particular the word "critical", cannot be understood in
this context as renmoving all limtations on the length
of the conserved stem but rather as indicating a snal
- not critical - variance in the stemlength within the
one shown by the self-cl eavage RNA nol ecul es of
Figure 2 (3 to 5 bases). Simlarly, the absence of a
| oop in Figure 4(b) cannot be understood as indicating
that such a | oop is dispensable. On the contrary, as
shown in Figure 4(b) itself, this absence requires a
conpensatory extension of the stemso as to hold the
two parts of the resulting ribozyne together (cf page 5,
second paragraph). There are no further references as
to whether the size of the loop is critical or
di spensabl e, and only Figure 2 discloses a |oop of 6
bases in a self-cleavage RNA nol ecul e. Thus, there is

0404.D
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no teaching - either explicit or inplicit - of an open-
ended range for the stemlength or for the | oop-size,
| et alone for a conbination thereof.

Thus, of the alternatives offered in claiml in respect
of feature C, only that of n and n' equal to 1 and b
equal to 2 is disclosed in the first priority docunent
in conmbination with features A, B and D. Therefore,
only this enbodi nent enjoys the first priority date,
whi | st the remaining enbodi ments, in particular those
where the values of n and n' and b are open-ended
(greater than 1 and greater than 2, respectively) are
not entitled to the first priority. The consequence of
this finding is that docunment D9 constitutes prior art
under Article 54(2) EPC for the | ater enbodi nents.

Article 54 EPC (C aim1l)

22.

0404.D

There is no prior art on file anticipating the specific
ri bozynmes which are entitled to the first priority date,
namely those having GUX as target RNA sequence and with
a stemlength and associ ated | oop of 4 bases each (cf
poi nt 21 supra). As regards the enbodi ments not
entitled to the first priority date, none of the prior
art docunents on file, including docunent D9, discloses
a ribozyme with a stemlength or a | oop-size greater
than 4 bases, |et al one an open-ended range for any of
these two features. Thus, claim1l is not anticipated by
the prior art.
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Article 56 EPC (For enbodinents of claim1l not entitled to the
first priority)

23.

24.

25.

0404.D

Docunent D9, which is the closest prior art, discloses
a nodel for designing ribozynmes and further suggests
possi bl e nodifications thereof (cf Figure 3 and

page 588, left-hand colum under the headi ng "Design of

new ri bozymes").

Starting fromdocunent D9, the objective technical
probl em underlying the patent in suit is the provision
of alternative ribozymes. The conpounds of claim1l
wherein the stemlength is greater than 4 and/or the

| oop-size greater than 4 are proposed as a solution to
this technical problem

Docunent D9 identifies three elenents relevant for
designing ribozynmes, nanely (i) the specificity for the
target (GQUC) triplet, (ii) region (B) containing highly
conserved sequences and secondary structure, including
t he base-paired stem and the associated |oop, and (iii)
t he base-pairing flanking-regions (cf page 588, left-
hand col um under the headi ng "Design of new

ri bozymes"). Wth regard to (ii), and commenting on the
sel f-cl eavage RNA nol ecul es of Figure la, docunent D9
states that "the lengths of the base-paired stemll and
associ ated | oop do not appear to be conserved and the

| oop may be di spensable, as for ASBV'. In fact,
according to the footnote to Figure 1, the base-paired
stemll can "vary in length from2 to 7 base pairs" (cf
page 586, line 4 of Figure 1 footnote). The ASBV
mentioned in this footnote refers to the bibliographic
reference "11" which corresponds to docunent D6 on file.
Figure 1(a) of docunent D6 di scl oses the consensus
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sequences for these self-cleavage RNA nol ecul es and
states that "the nunber of nucleotides in hairpin |oops
I, Il and Ill vary from2 to nore than 200", wherein
loop I corresponds to the loop within region (B) of the
nodel ribozynme in docunent D9. Since all this
information is disclosed under the headi ng "Design of
new ri bozynmes", it would be seen as an obvi ous
suggestion to nodify the |l ength of the base-paired stem
and the size of the associated | oop. These

nodi fications would only require the normal abilities
of the person skilled in the art as defined in the
established case | aw of the Boards of Appeal (cf "Case
Law' supra, 1.D.5.1.3, 111) and, being directly derived
fromthe known naturally-occurring self-cleavage RNA
nol ecul es, the skilled person would al so have a
reasonabl e expectation of success (cf "Case Law' supra,
|.D. 6.2, 117). This expectation cannot be di m nished by
the mutation studies of docunent D9, which by their
specific nature - arbitrary introduction of an
unrelated linker with duplication or deletion of

fl anki ng sequences - are expected to disrupt the
secondary structure of ribozynes, whereas, in the
present case, the nodifications are specifically

| ocated and directly derived fromthe ones present in
the naturally-occurring self-cl eavage RNA nol ecul es.

Thus, claim11 conprises an alternative group of

enbodi nents which is obvious for a skilled person.
Consequently the second auxiliary request, which
conprises said claim does not fulfil the requirenments
of Article 56 EPC.
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Third auxiliary request
Adm ssibility (Rule 57a EPC)

27.

This request was filed during the oral proceedings to
repl ace previous auxiliary request 3 in order to
overcome objections under Article 56 EPC. It
essentially corresponds to a conbi nation of the
narrower product clainms of auxiliary request 5 with the
nmet hod and use clains of previous auxiliary request 3,
bot h having been filed on 14 Novenber 2003. Neither the
board nor the absent party could be surprised by this
request. Thus, the request is considered to be

adm ssi bl e under Rule 57a EPC.

Article 123(2),(3) and 84 EPC

28.

Product clainms 1 to 3 of this request are a narrower
version of granted clains 3 to 5 being restricted to

ri bozymes having GUX as target notif in the RNA

sequence and a stemlength and a | oop-size of 4 bases
each. These correspond to one of the enbodi nents of
claiml1 of the second auxiliary request discussed above.
The remaining clains 4 to 22 correspond in essence to
granted clainms 6 to 24. In the board' s judgenent, no
additional issues of Articles 123(2),(3) and 84 EPC are
rai sed by this request (cf points 1 to 4 and 16 supra).

Articles 87 to 89 EPC (Entitlenent to first priority)

29.

0404.D

In view of docunent D9, a decision on the entitlenent
to the first priority date has to be taken for the
following three aspects of the invention:



30.

31.

32.

0404.D

- 38 - T 1127/ 00

(a) The product of clains 1 to 3 which concerns
ri bozymes of the given general fornula having GUX
as target notif in the RNA sequence and a stem
| ength and associ ated | oop-size of 4 bases each.

(b) The product of claim4 which concerns multiners of

a given general fornmula.

(c) The so-called in vivo applications of the said

ri bozynes.

As regards item (a), it has already been found in
relation to the second auxiliary request that the
conmpound as defined in the clainms enjoys the first
priority date (cf points 17 to 21 supra).

As regards item (b), Figure 5(b) of the first priority
docunent shows the concurrent use of three ribozynmes
against three different target triplets of a single
substrate CAT sequence. However, each ribozyne is
separated fromthe other ones and there is no
suggestion of a physical connection between them |et

al one of the feasibility of such a connection
(structural constraints) or of any associ ated advant age
thereto (cf paragraph bridging pages 11 and 12). Thus,
subject-matter relating to nultiners is not entitled to
the first priority.

As regards item (c), under the heading "Potenti al
applications of the invention", the first priority
docunent proposes in very general terns the use of

ri bozymes for inactivating gene transcripts in vivo (cf
pages 9 to 12). However, the |ack of working exanples,
the | ack of any indication of the associated technical
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problens (inter alia degradation by nucl eases, |ack of
specificity), the lack of technical information about
the neasures to be adopted to overcone these probl ens
(inter alia insertion in a carrier gene) render the

di scl osure of any in vivo nmethod quite inadequate from
t he technical point of viewto support a claimto
priority. This especially in consideration of the fact
that ribozynmes were known to be related to self-

cl eavage RNA nol ecul es associ ated wi th pat hogenic
organi sms With a nmechani sm of action not understood
(cf points 51 and 52 infra). It is established case |aw
that priority can only be acknow edged if the clained
invention is disclosed in the priority docunent as a
matter of substance, ie with all essential technical
features (cf "Case Law' supra, |1V.B. 3, 242). In the
present case, the nere reference to potential in vivo
applications without any further technical information
does not anount to a conplete technical disclosure.
Thus, clains concerned with in vivo nethods do not
enjoy the first priority.

Article 83 EPC

33.

0404.D

It has been argued that in vivo applications for short
ri bozymes are unfeasible as they are not active in vivo,
or at least not very efficiently so, due to stability
probl ens and degradati on by nucl eases, as shown in
several post-published docunents (to be taken as expert
docunents). However, the description of the patent in
suit acknow edges the problemand refers to nethods for
stabilizing ribozynmes agai nst nucl ease digestion, in
particul ar by using | arge RNA nol ecul es or carrier
genes (cf page 5, lines 23 to 27 of the patent
specification). This teaching is exenplified by using
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| ong hybridi sabl e (anti sense) CAT fl anki ng sequences in
t he construct pCAT19 of exanple 8 (cf pages 14 and 15
and Figure 9) and by using either |ong hybridi sabl e CAT
fl anki ng sequences or the luciferase gene as carrier
genes in the constructs of exanple 9 (cf pages 16 to
18). Thus, the patent in suit identifies the problens
and di scl oses technical solutions, which are shown -
both in the patent and in the post-published docunents
- to overcone them

These exanples further denonstrate the resilience in
vivo of the secondary structure of ribozynmes to
particul ar nodifications. Once this resilience is
denonstrated, the skilled person is in a position to
envisage simlar nodifications in line with the comon
general know edge, in particular taking advantage of
prior art concerned with the nodification and

adm ni stration of short nucleic acids into cells, such
as earlier nmethods devel oped for the antisense

technol ogy (cf point 36 infra). The description of the
patent in suit refers to both exogenous (eg parentally
delivered, ribozymes produced outside the target cell)
and endogenous (eg mcroinjection, ribozynmes produced
inside the target cell) nmethods of adm nistration. Thus,
avoiding, at least in the latter case, the degradation
by nucl eases present in biological fluids (blood).

Docunent D42 has been cited to support the argunent
that the solution disclosed in the patent in suit -
insertion of short ribozynes in carrier genes - does
not al ways achi eve the intended effect. However, this
docunent shows that, whereas for short ribozynes al nost
no inhibition of the target enzyne is found (cf

page 723, Figure 3, pEXR with 97.5% activity), the
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inhibition is relatively greater for |onger ribozynes
(cf page 726, Figure 6, pCCR with only 86.5% activity).
Thus, even if very inefficient, the effect anticipated
by the patent in suit is found in this docunent.
Possi bl e reasons for this inefficiency are indicated in
t he docunent itself, such as a lowintrinsic catalytic
activity, a specific | ow expression in plant cells and
problens in the expression systemused as shown by the
| ow | evel of target nRNA (cf page 724, right-hand
columm, first full-paragraph). Docunment D42 concl udes
with a reference to other studies which report the
successful use of ribozynmes in vivo (cf page 729, left-
hand col umm, | ast paragraph and page 730, |eft-hand
colum, first full paragraph). These successful results
are nore in line with all the post-published docunents
present on file, which disclose in vivo activity at

| east for long ribozynes.

The factual situation underlying decision T 994/95 (cf
supra), concerned with therapeutic antisense

ol i gonucl eotides, was different fromthe present one.
Contrary to anti sense oligonucl eotides, wherein several
essential features were not taught in the patent
specification (identification of the relevant portion

of the nmRNA encoding the target protein, synthesis of

ol i gonucl eoti des of substantial conplenentarity to
target nMRNA and stabilization of such oligonucleotides),
the patent in suit discloses the primary and secondary
structures of ribozymes with its essential structural

el ements and parts thereof as well as the target

cl eavage site which identifies the target to be cleaved.
Moreover, the patent itself identifies possible

techni cal problens (stability and adm ni stration) and

di scl oses nethods for overcomng them In fact, the
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anti sense technology referred to in decision T 994/95
was known since 1982, whereas the patent in suit was
filed at the end of 1988. Thus, nethods devel oped for
overcom ng the aforenentioned shortcom ngs associ at ed
with the antisense technol ogy were conmon gener al
know edge and available to the person skilled in the
art for arelatively long tine.

As for clains relating to nethods in vivo, the

ri bozymes to be used therein are defined in a generic
manner as having XUX as target RNA sequence and with an
open-ended range for both the stemlength and the
associ ated | oop-size. On the one hand, it could be
reasonable to assune that a long stemlength and/or a
great | oop-size could inpose certain constraints on the
secondary and tertiary structure of ribozynmes and
therefore, on their possible in vivo activity. However,
on the other hand, both the stemlength and the | oop-
size could be irrelevant as long as the mnima
structural requirenents disclosed in the patent in suit
are retained. Neither the patent in suit nor the prior
art on file provide evidence supporting the one or the
ot her of these contradictory assunptions. In the
absence of such evidence and, relying on the

est abl i shed case | aw that requires an objection for

| ack of sufficient disclosure to be supported by
serious doubts and substantiated by verifiable facts
(cf "Case Law' supra, II.A 5.1.1, 150), the allegation
of insufficient disclosure, in this case, is not
supported. The Board considers that the skilled person
wor ki ng within the teachings

val ues and ranges -
suggested and exenplified in the description of the
patent in suit would achieve the desired effect with a
reasonabl e chance of success and w t hout undue burden.
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38. It follows fromthe foregoing that the requirenents of
Article 83 EPC are fulfilled.

Article 54

39. There is no prior art on file anticipating the specific

ri bozynmes entitled to the first priority (cf point 22
supra). As regards the enbodi ments not entitled to the
first priority date, for which docunment D9 constitutes
prior art under Article 54(2) EPC, it is observed that,
consistently with the finding on the priority issue,

t his docunent cannot be considered to provide a
techni cal ly nmeani ngful disclosure of nmultinmers and of
the in vivo applications of ribozynes (cf points 31 and
32 supra). Thus, this request neets the conditions of
Article 54 EPC

Article 56 EPC (Clains 1 to 3 directed to specific ribozynes

entitled to the first priority date)

40.

0404.D

Docunent D6, the closest prior art, discloses a trans-
cl eavage reaction between two oligonucl eotides - 19 and
24-nucl eotide synthetic fragnments designated,
respectively, Ol and Q2 - derived froma self-cleavage
RNA nol ecul e (cf page 597, Figure 1). The cl eavage site
is present in oligonucleotide 02 which has a base-

pai red stem and an associ ated | oop and several
conserved nucleotides. Simlarly, the catalytic

ol i gonucl eotide Ol has several consensus nucl eotides
and it is partially conplenentary to oligonucl eotide Q2.
This construct has been called as a half-half ribozyne,
wherein loops | and Il of the self-cleavage RNA

nol ecul e have been opened and the consensus sequences
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are shared by both (half/half) oligonucleotides. In
contrast, the patent in suit discloses a three-
gquarter/one-quarter ribozyme, wherein loops Il and I
are opened and, apart fromthe target triplet to be
cl eaved, all other consensus sequences are in the

three-quarter part of the nol ecul e.

Starting fromthis prior art, and avoiding any

hi ndsi ght know edge (cf "Case Law' supra, |1.D. 4, 106
and 107), the technical problemunderlying the patent
in suit is the provision of further oligonucleotides
with trans-cl eavage activity. The specific ribozynmes of
claims 1 to 3 - three-quarter/one-quarter ribozynes -
are proposed as a solution to this technical problem

Al t hough docunent D6 acknow edges the bi ol ogi cal
significance of trans-cleavage reactions and the
interest of small RNAs as sequence specific nucl eases
(cf page 599, left-hand colum, |ast two paragraphs),
it characterizes the reaction of oligonucleotide Ol as
being highly specific and "not capable of cleaving a
variety of other RNAs and therefore is not a general
nucl ease" (cf page 600, paragraph bridging left- and
ri ght-hand colums). There is no suggestion what soever
to nodify the consensus nodel of Figure 1 so as to
achi eve such a general nucl ease. However, a possible

i ndi cation can be found on page 599, which states that
in the nodel of Figure 1b "it is likely that two base
pairs could be renoved fromboth helix I and Il and
one base pair fromhelix Il" (cf page 599, |eft-hand
colum, first paragraph) and, thus, it |leaves a mnim
length of 3, 2 and 4 bases for, respectively, stens |,
Il and 111, wherein the two bases of stemIl correspond
to two bases of the triplet sequence identified in the
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patent in suit as an essential feature of the target
RNA sequence. However, there is no hint to select the
specific value of 4 bases for the length of steml, the
i ntroduction of an associated loop | of 4 bases and the
elimnation of loop Il with an extension of the
hybri di sabl e fl anking regions of both stenms Il and |11,
| et alone an indication of the possible effects of al

t hese structural changes on the activity of the
resulting three-quarter/one-quarter ribozyne. In fact,
docunent D6 states that "it is unclear how many
features of the nodel are essential for the cleavage
reaction" and acknow edges that "not all of the
conserved nucl eotides may be needed for cleavage",
further suggesting that sequence variants be prepared
in order "to explore the sequence and structure

requi renents for the cleavage reaction" (cf page 599,

| eft-hand colum, first full paragraph).

It has been argued that the advantages of having nost
of the essential consensus sequences in the three-
gquarter ribozyne - so as to have less constraints in
the target sequence - were evident from docunment D3,
whi ch di scl oses the conversion of an intranol ecul ar
reaction (self-splicing ribosomal RNA intervening
sequence) into an internol ecul ar one (cf page 430,
Figure 1). Follow ng this argunent, docunent D3 woul d
pronmpt the skilled person to nodify accordingly the
hal f/half ribozynme of document D6 and in doing so the
cl ai med subject-matter would be achieved in a

strai ghtforward manner

However, the board notes that docunent D6 refers to
t hese teachings in a general context referring to the
i nportance of small trans-cleaving RNAs nucl eases for
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bi ol ogi cal RNA processing nmechani snms (cf page 599,

par agraph bridging left- and right-hand colums). There
i s no suggestion whatsoever that docunent D3 - itself
not cited in docunment D6 - could be of any gui dance for
nodi fying the disclosed ribozyne nodel. In fact, the
sequence shown in Figure 1 of docunent D3 bears little
sequence and structural resenblance to the ribozyme
nodel of docunment D6 and thus, no reliable

extrapol ation can be made in a straightforward manner.
Moreover, there is no reference in docunent D3 to the
advant ageous presence of nobst sequence and structural
constraints in the catalytic part of the trans-cleaving
nol ecul e. To consider this teaching as inplicitly

di scl osed in docunment D3 and further to see it as a
direct incentive to nodify accordingly the ribozyme
nodel - with different sequence and structural
requirenents - of docunent D6 entails an unacceptabl e
degree of hindsight.

In conclusion, starting fromdocunent D6, the ribozynes
of claimse 1 to 3 were not obvious and thus the
requirenents of Article 56 EPC are fulfilled. The same
conclusion applies to all remaining clains in so far as
they refer to conpositions containing such conmpounds,
to their nmethod of preparation, uses, etc. (cf clains 6
to 22).

Article 56 (Caim4 directed to nmultiners)

46.

0404.D

Docunent D9, the closest prior art for this subject-
matter (cf point 31 supra), discloses three ribozynes -
Rzcarl, 2 and 3 - with three different arbitrarily
chosen target sequences in a comon chl oranpheni col
acetyl transferase (CAT) substrate gene (cf page 588,
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Figure 4). Al ribozynes and the CAT gene are cloned so
as to produce the corresponding RNA transcripts in
vitro. The CAT nRNA substrate is then incubated with
each of the three ribozynmes (cf page 589, Figure 5).
There is no suggestion to have the three ribozynes in a
multinmeric form let alone to the possible advant ages -
if any - associated with such a nmultiner. Mreover, the
construction of a multinmer requires the selection of
associ ated i nternedi ate sequences. This sel ection
cannot be arbitrary but requires consideration of the
structural constraints of each and every ribozyne
present in the multinmer and, thus, it depends on the

di stance between the target sites to be cleaved, the
degree and extent of hybridisation - if any - of the

i nternedi ate sequences to the target substrate, as well
as on their possible effects on the secondary and
tertiary structures of the ribozynes. In fact, the
extension of (hybridisable) nucleotide sequences

fl anking the catalytic domain could significantly
decrease the activity of the ribozymes by favouring the
formation of alternative - inactive - structures in the
multimer. Since there is no information in docunent D9
concerning these internedi ate sequences and their
possi bl e effects on the activity of ribozynes, the
preparation of nmultimers is not obvious.

47. Thus, the requirenents of Article 56 EPC are fulfilled
for this subject-matter

Article 56 EPC (Clainms 14 to 22 directed to nethods and uses
of multinmers and of generic and specific ribozynes)

48. Docunent D9, the closest prior art for this subject-
matter (cf point 32 supra), explicitly refers to

0404.D
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potential in vivo applications of ribozynes, to nethods
of adm nistration and to the fact that the "anti-gene
activity of the ribozymes could provide a basis for
vari ous gene and viral therapies and anal ysis" (cf

page 590, right-hand colum and page 591).

Starting fromthis closest prior art, the objective
techni cal problemto be solved may therefore be seen

as putting the theoretical teaching of docunent D9 into
practice. Exanples 8 and 9 of the patent in suit show
that this teaching has been successfully perforned.

In accordance with the case |aw of the Boards of Appeal
in these cases where, in the light of the prior art,

t he suggested approach is obvious for the skilled
person to try, then it still has to be assessed whet her
there is a reasonabl e expectation of success (cf "Case
Law' supra, 1.D. 6.2, 117). In the present case, there
are several factors which could not allow the skilled
person to have such a reasonabl e expectati on.

The nodel ribozyme of docunent D9 is derived fromthe
consensus sequences of naturally-occurring self-

cl eavage RNA nol ecules that replicate in plants, either
alone (viroid RNA) or dependent on a hel per virus
(satellite RNAs) (cf page 585, |eft-hand colum, first
par agr aph and page 586, Figure 1). Document D2,
concerned with the sel f-cl eavage reaction of avocado
sunblotch viroid (ASBV), refers to these RNA nol ecul es
as pat hogeni c agents with associ ated induction of

di sease synptons upon replication (cf page 1, first
par agr aph and page 2, second paragraph) and summari zes
several reasons that have been proposed for explaining
t he nmechani sm causi ng these synptons, such as a drain
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on host cell's replication machinery and netabolites or
an interference with cellular RNA processing (cf page 3,
second par agraph and page 49, second paragraph).
Docunent D7, which states that sone particul ar self-

cl eavage nol ecul es do not appear to harmtheir host
organi sms and suggests possible in vivo applications
(cf page 93, left-hand col um, second paragraph and

ri ght-hand colum), refers, however, to the nechani sm
of pat hogenicity as being conpletely unknown (cf

page 93, left-hand colum, first paragraph). This
mechani sm was neither characterized nor understood and
it could not be excluded that using a ribozyne in vivo
resulted in the appearance of lethal effects in the
host cell.

Alowin vivo specificity and cl eavage of unrel ated
cellular RNA transcripts had been proposed as a
possi bl e nmechani smof toxicity too. The ribozymes of
docunent D9 have fl anki ng sequences (known to stabilize
the interaction of ribozynme and its substrate) of an
arbitrarily chosen |l ength of eight nucl eotides (cf

page 588, left-hand colum, first full paragraph and

| ast full paragraph; right-hand colum, first paragraph
and Figure 4). There is, however, no information as to
the effects of this length, let alone of its possible
variation, on the specificity of ribozynmes in vivo.
Whereas short fl anking sequences - associated with a

| ow specificity - could produce nore toxic effects,

| onger sequences - with associated hi gher specificity -
could significantly decrease the activity of ribozynes
by favouring the formation of alternative inactive
structures. Furthernore, since viroids and satellite
RNAs can be specific for certain host cells and
dependent on hel per virus, it could not be excluded
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that the in vivo activity of ribozynmes would require -
or would be influenced by - the presence of specific
cel lular RNA conponents or of other viruses (cf

page 599, left-hand colum, |ast paragraph in docunent
D6) .

Contrary to the patent in suit, there is no reference
in docunent D9 to the possible lack of in vivo
stability of ribozynmes due to protease degradation, |et
al one a disclosure of nethods for overcomng this
problem Even if the problemwas known in the prior art
and the experience gained fromoligonucl eotide-rel ated
techni ques was, in principle, available to the skilled
person, the particul ar sequence and structural
constraints of ribozymes did not allow that person to
expect a straightforward extrapolation. It is only once
the resilience of ribozynes - in particular to certain
nodi fi cati ons such as the introduction of |ong flanking
sequences - has been denonstrated in vivo that such an
extrapol ati on can reasonably be nmade (cf points 34 and
36 supra). In fact, the clainmed subject-matter is not
l[imted to short ribozynes since the | ength and
conposition of the flanking sequences as well as the
content and extent of the hybridization is functionally
defined in the wording of the clains.

The present situation is not a case of "try-and-see"
whet her the ribozynmes of docunment DO are active in vivo
but a case which requires certain assunptions to be
made and, accordingly, the selection of appropriate
paranmeters - such as ribozyne flanki ng sequences
(specificity) with possible associated toxic effects,
stability to protease degradation, etc. - none of them
referred to in docunent D9. It follows fromthe
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foregoing that the skilled person had no reasonabl e
expectation of success before perform ng the actual

experinments in vivo.

It has al so been argued that the subject-matter does
not solve the technical problem over the whol e clained
range as required by the established case | aw (cf "Case
Law' supra, 1.D.6.9.2, 125). Docunent D12 fails to
detect any cleavage for certain target triplets, in
particul ar those not having uracil at the second

posi tion or having guanine at the third position as
well as for the specific target triplet AUC (cf
abstract, page 162 Table Il1). For the latter target
triplet, however, the results are contradictory with
the prior art and possible reasons for this difference
are given in the docunent (cf page 160, right-hand
colum, second paragraph), whereas for the forner cases,
the clained subject-matter always requires the presence
of uracil at the second position of the target triplet
and page 5, lines 45 to 48 of the patent in suit
clearly excludes the presence of guanine in the third
position of the target triplet. Accordingly, and in the
light of the conclusions reached with regard to

Article 83 EPC, the board considers that the clained
subj ect-matter provides an effective and inventive
solution to the objective technical problemover the
whol e range cl ainmed (cf points 33 to 38 supra).

Thus, the requirenents of Article 56 EPC are fulfilled.
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Adapt ation of the description

57. Appel l ant | requests that the description on file be
repl aced by an anended description, consisting of
pages 3, 3a, 4, 4a, 4b, 5, b5a, 6, 6a, 6b and 7 to 18.

58. The requested anendnents are an appropriate adaptation
of the description to the clains of the third auxiliary

request and they are in conpliance with the
requirenments of Article 123(2) EPC.

Or der

For these reasons it is decided that:

1. The deci sion under appeal is set aside.

2. The case is remtted to the first instance with the
order to maintain the patent in amended formon the
basis of the auxiliary request 3 filed during the oral

proceedi ngs, the description as anmended during the oral
proceedi ngs and the draw ngs of the patent as granted.

The Regi strar: The Chai r man:

A. Wl i nski L. Galligan
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