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This appeal |ies against the decision of the Exam ning
Di vi sion refusing European patent application

No. 91 902 085.9 (Publication number No. 0 506 830)
pursuant to Article 97(1) EPC

The deci sion under appeal was based on three requests
submtted at the oral proceedings before the Exam ning

Di vi si on.
Claim1 of the main request read as foll ows:

"A pol ymer conposition conprised of norpholino subunit
structures of the form

5_'
o._ Fi
(A)
u B/ H
3 N 2'

where (i) the structures are |inked together by
uncharged, chiral |inkages, one to three atons | ong,

j oi ning the norpholino nitrogen of one subunit to the
5' exocyclic carbon of an adjacent subunit, and (ii) P
is a purine or pyrimdine base-pairing noiety effective
to bind by base-specific hydrogen bonding to a base in
a pol ynucl eoti de, and wherein the |linkage (i) is
selected from

wherein X is F;, CHhR OCH;R, -S-CH;R;, NRiR; where R is H,
CH; or other noieties that do not interfere with target
bi nding and Ry and R, may be the sane or different and
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selected fromR or cyclic aliphatic or aromatic noiety;
Y1is O S CH or NR Y,is O Sor CH; and Zis O or
S".

Claim1l of the first auxiliary request differed from
Claim1l1l of the main request essentially in that |inkage
(i) was selected from

The second auxiliary request was consi dered all owabl e
by the Exam ning Division subject to anendnent of the
description. It was however subsequently w thdrawn by
the Applicant in order to allow himthe opportunity of
an appeal .

In its decision, the Exam ning Division considered that

starting from docunent

(1) WO A 86/05518

as the closest state of the art, the technical problem
to be solved could be viewed in the provision of
further polynmers which were capable of sequence
specific binding to polynucl eotides. Since docunent (1)
di scl osed pol ynmers conprised of norpholino subunits

j oi ned by uncharged, predom nantly (i.e. not
excl usi vely) achiral |inkages, chiral |inkages such as
phosphor ous-cont ai ni ng | i nkages were not excl uded.

Si nce phosphorous containing |linkers had al ready been

consi dered in nucl eosi des in document
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(2) Nucleic Acid Res. 17 (1989), pp. 6129-6141,

the clainmed solution to the technical problem was
obvious in view of the teaching of docunents (1) and

(2).

Nor could an inventive step be acknow edged if the
techni cal problemto be solved was viewed in the

provi sion of new conpounds having i nproved RNA-bi ndi ng
properties. Such an inproved result could not be
recogni zed within the whol e cl ai ned area.

It was, furthernore, considered that the expression "or
other noieties that do not interfere with the target

bi ndi ng" gave rise to an objection under Article 84
EPC.

Oral proceedi ngs took place before the Board on

11 Decenber 2003. The Appellant filed at these oral
proceedi ngs as sol e request a set of nineteen clains,
i ndependent Clains 1 and 14 reading as foll ows:

"1. A polynmer capable of sequence specific binding to a
si ngl e stranded pol ynucl eoti de, conprised of norpholino
subunit structures of the form

5_'
o_ B
(A) - 4
u ET<H
3 N 2'

wherein (i) the structures are |inked together by
uncharged, chiral |inkages, joining the norpholino

ni trogen of one subunit to the 5 exocyclic carbon of
an adj acent subunit, and (ii) P is a purine or
pyri m di ne base-pairing noiety effective to bind by
base-specific hydrogen bonding to a base in a
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pol ynucl eoti de, and wherein the linkage (i) is selected

from

Z il_}\
wherein X is F;, CHhR OCH;R, -S-CHR or NR;R, where each
of R R and R, are H, CH; or another noiety that does
not interfere with target binding; Y, is joined to the
5' exocyclic carbon of the norpholino subunit; Y; is Q
S, CHh or NR and Zis Oor S

"14. A method for detecting, in a sanple, the presence
of a polynucl eotide having a sel ected target sequence,
conpri si ng:

- contacting a polyner of any one of clains 1 to 13

wi th said pol ynucl eoti de, where said polyner (i) has a
series of base-pairing noieties capable of binding to
the selected target sequence, and (ii) is labelled with
a detectable reporter group, where said reacting of the
pol ymer with the polynucleotide is carried out under
conditions effective to allow formation of a
hybri di zati on conpl ex between the polyner and the
target sequence; and

- detecting the presence of the reporter group".

The Appellant's argunents submtted at the oral
proceedings and in the witten proceedings as far as
they are relevant for the present request, nay be
sunmari sed as foll ows:

The present invention related to pol yners having

nmor phol i no structures of the formula (A) as nucl eosi de
anal ogues, which were |inked together by chiral

| i nkages of the formula -P(=2)(X)-Y:-, and hence
resulting in atactic polyners, capable of sequence
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binding to a single stranded pol ynucl eoti de. Contrary
to the opinion of the Exam ning Division, docunent (1)
war ned agai nst the use of chiral |inkages noieties on
the ground that the atactic resulting polynmers would be
inmpractical to purify and could generate toxic side
effects in therapeutic applications or give m sl eading
di agnostic values. The teaching of docunent (2) was
whol ly in accordance with that of docunent (1).

Furt her nore docunent

(3) Froehler et al, Nucleic Acids Research, 1988, 16,
pp 4831-4839

confirmed that polynmers having deoxyri bonucl eosi de
subunits |Iinked by phosphoram date |inkage noieties,
i.e., that type of |inkage noieties envisaged in the
cl ai med invention, bound nore weakly to a target than
t he conpl enentary DNA st rand.

There was, therefore, nothing in the prior art to
suggest that norpholino subunits and phosphorus
containing chiral |inkages could be conbined to achieve
effective binding to a pol ynucl eotide target.

The Appel |l ant requested that the decision under appeal
be set aside and that a patent be granted on the basis
of the set of Clains 1 to 19 submtted at the oral
proceedi ngs on 11 Decenber 2003.

At the end of the oral proceedings, the decision of the

Board was announced.



. 6 - T 0104/ 00

Reasons for the Decision

1

2.2

0331.D

The appeal is adm ssible.

Amendnents - Article 123(2) EPC

The first part of Claim1l relating to the functional

and structural definition of the polyner is supported
by the application as originally filed on page 4,

line 25 to page 5, line 8; page 7, lines 21 to 22 and
Figure 3B. The second part of Claiml relating to the
nmeani ngs of the substituents X, Yi, and Z finds support
in the application as originally filed on page 5,

lines 25 to 30 and in Figure 3B for the citation that Y
is bound to the 5 exocyclic carbon of the norpholino
subunit. In particular, regrouping the neanings of R R
and R, as here in the present Claiml, whereas R on the
one hand, and R;, R;, on the other hand, were separately
defined in the application as filed (cf. page 5,

lines 26 to 29) does not extend the content of the
application as filed since this anmounts to del etion of
the cyclic aliphatic or aromatic noieties fromthe
meanings of R and R,, i.e. a restriction operated
within a single list of substituents.

The subject-matter of Clains 2 to 5 corresponds
respectively to that of Clains 2, 4, 6 and 7 as
originally filed. The subject-matter of Caim6 anmounts
to a restriction of the neaning of Y; as originally
filed operated within a single list of substituents (cf.
page 5, line 29). The subject-matter of Clains 7 to 12
corresponds respectively to that of Clainms 10 to 15 as
originally filed. Support for the subject-matter of
Clainms 13 and 19 can be found on page 27, lines 9 to 10
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of the application as originally filed. The subject-
matter of Claim 14 finds support on page 26, lines 16
to 25 of the application as originally filed. The
subject-matter of Clainms 15 to 18 is supported by the
application as filed respectively on page 26, |ines 21
to 22; page 26, line 18 (DNA), page 26, line 18 (RNA)
and page 31, lines 3 to 4.

There is thus no objection under Article 123(2) EPC

Article 84 EPC

The sol e question, in the Board' s judgnment, is whether
or not in Cdaiml the feature "X is CHhbR, OCHR -S CHR
or NRiR; where each of RR R and R, are H, CH; or anot her
noi ety that does not interfere with target binding"
gives rise to an objection under Article 84 EPC for
lack of clarity.

The Appel |l ant provi ded a declaration executed by

Dr Dwight Weller, an inventor of the present
application, explaining that the determ nation of

sui tabl e substituents for the groups -CH-, -QOCH-,
-SCH;- or -N< for a given polyner, i.e. a "noiety that
does not interfere with target binding", could be
achi eved by assessing the ability of a nucleic acid
anal ogue to bind to a target sequence by determ ning
the nelting tenperature (Tn), a standard | aboratory
techni que, of a duplex formed by the nucleic acid
anal ogue and the target sequence.

The Board concurs with the Appellant that neasuring the
nmelting tenperature (TM of a duplex only requires
wel | -known routine testing. The feature "another noiety
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that does not interfere with target binding" is,
t herefore, accepted as a functional feature directed to
a desirable result to be achieved.

However, if structurally undefined chem cal
substituents are part of the invention to be protected,
they cannot be nerely defined in the claimin terns of
a desirable result to be achieved if that kind of
functional feature is not indicative of the
substituents within the scope of the claim In the
absence of common general know edge in this respect, as
is the case here, the claimnust |ay out rel evant

i ndi cations pointing to the suitable structures of the
substituents in order not to | eave the skilled person
at a loss regarding the substituents covered by the
claim It goes w thout saying that the sufficiency of
such indications nmust be assessed on a case by case
basi s.

In the present case, Claim1l does not nerely contain a
functional definition for characterizing undefined
structural elenents by using a standard | aboratory test
but al so contains relevant indications regarding the
basic structure of the feature "X' ("CHR OCHR, -S-
CHR;, NR;R; where each of RR R, R, may be H CH; in
addition to a noiety that does not interferewth the
target binding").

Al t hough not exhaustive in respect of the noieties not
interfering with target binding, this limting
definition of feature "X' (cf. point 2.1 above) is in
this case, in the Board's judgnent, a sufficiently
preci se definition of the substituents R R, R. Indeed,
with the help of the above nmentioned routine test, by
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maki ng conparison to the binding values for the cases
where the substituents are H or CHs;, suitably binding
structures with anal ogue substituents R R, and R, can
be determ ned. The whole expression "X is CHhR

OCHR, -S-CHR, NRiR; where each of R R and R, are H
CH; or other noieties that do not interfere with target
bi nding" is, therefore, clear so that Claim1l neets the
requi renents of Article 84 EPC

Article 54 EPC - Novelty

After exam nation of the cited prior art docunents, the
Board has reached the conclusion that the subject-
matter as defined in the clains of the present request
is novel. Since novelty was never contested by the
Exami ning division, it is not necessary to give

detail ed reasons for this finding.

Article 56 EPC - Inventive step

The clainmed invention as reflected by Caim1 of the
present request relates to a polynmer capabl e of
sequence specific binding to a single stranded
pol ynucl eoti de, conprised of norpholino subunit

structures.

In a first step, the closest state of the art is to be
det er m ned.

Docunent (1) discloses polyners designed to bind, with
a selected binding affinity, to a pol ynucl eoti de
containing a target sequence of bases, conprised of
backbone nvieties supporting recognition noieties and
joined by chemcally stable, substantially uncharged,
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predom nantly achiral |inkages (cf. page 7, line 20 to

line 16).
conprised of norpholino subunits joined by carbamate,

page 8, In particular, are disclosed polyners

t hi ocar bamat e, hydrazi de or sul fonyl hydrazide |Iinkages

as set out formul ae D-D and G G bel ow

0 o R
&
Y=<o o R

in Figure 6,

wherein Yis O S and Eis CGOor OS=0 (cf. Caim4),
R are recognition noieties selected from purine or
pyrimdine (cf. Caim1l).

Docunent (2) discloses an oligonucl eotide anal ogue
conpri sed of norpholino subunits |Iinked by carbamate
page 6134).
t hat of docunent (1),

I i nkages (cf. Thi s discl osure overl aps,

t her ef ore, while being limted to

a single oligonucleotide.

Bot h docunents aim at the sane objective as the clained
i nvention. The named inventors of Docunent (1) are the

aut hors of docunent (2) issued four years later. Since
docunent (1) can be seen as the parent disclosure from
whi ch docunent (2) derives and since the disclosure of

docunent (1) is nore exhaustive than that of docunent
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(2), docunent (1) is, in the Board' s judgnent, the nore
appropriate starting point for defining the technical
problemto be sol ved.

In the light of this closest state of the art, the
techni cal problemunderlying the patent in suit may be
seen, as already formul ated by the Exam ning Division
and submtted by the Appellant, in the provision of
further pol ynucl eoti de anal ogues capabl e of sequence
bi nding to single stranded pol ynucl eoti des.

The Board has no reason to doubt that the technical

problemis solved within the entire clained area.

The Appellant contested the decision of the Opposition
Di vi sion according to which it could be derived from
docunent (1) that chiral |inkages, in particular
phosphor ous-cont ai ni ng |i nkages, were not excluded due
to the fact that the expression "predom nantly achiral”
did not bar the use of chiral groups.

The expression "predomnantly achiral”™ in that docunent
nmust be understood in the context of the materi al
teaching actually provided by the disclosure as a whol e.

The chem cal structures of the cyclic backbone noieties
actual ly disclosed are set out in Figure 6 (cf. A-Ato
G Q. The cyclic backbone noieties are joined by
carbamate or thiocarbamate bonds (cf. Figure 6, A-Ato
D-D and page 32, line 32 to page 33, |line 4) or ester,
hydrazi de or sul fonyl hydrazide (cf. Figure 6, F-F and
G G and page 36, lines 28 to 32). Al the subunit

| i nkages are achiral (cf. page 33, lines 4 to 5 and
page 37, lines 3 to 4). The technical teaching of this



0331.D

. 12 - T 0104/ 00

di sclosure relates, therefore, to oligonucl eotides the
backbone noi eties of which are joined by achiral

I inkages. This is also confirned by the general
definition of the conposition disclosed in docunment (1)
deened to be conposed of non-honopol yneri c,
substantially stereoregul ar pol yner nol ecul es (cf.

page 11, lines 14 to 15), which excludes in fact any
significant presence of random sequence and, therefore,
of chiral bonds.

The Board is all the nore convinced that the disclosure
of docunment (1) cannot be understood as discl osing
cyclic backbone noieties joined by chiral Iinkages in
view of the fact that it warns agai nst the use of

chiral Iinkage noieties which may significantly reduce
t he binding constant with respect to the binding
constant between normal conpl ementary pol ynucl eoti des
(cf. page 4, lines 2 to 24).

The term "predom nantly achiral” in this context can
only be interpreted as a precautionary formnul ati on used
by the aut hor of docunent (1) against any attenpt by
third parties to avoid infringenment of its claimby
relying on a cosnetic difference. It is neverthel ess
the case that docunent (1) actually does not disclose
or even suggest oligonucl eotides the backbone nvieties
of which are joined by chiral I|inkages.

In the Board's judgnent, the Exam ning D vision erred
in considering that chiral |inkages were not excluded
fromthe teaching of document (1).
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It remains to be decided whether the person skilled in
the art would have been directed to replace the achiral
i nkages in the polynmers of docunent (1) conprised of
nor phol i no subunits as backbone noieties, by chiral

I i nkages as defined in Caima1.

Starting fromdocunent (1) properly construed, the
person skilled in the art, |ooking for other polyners
capabl e of sequence specific binding to a single
stranded pol ynucl eoti de, conprised of norpholino
subunit structures, would have considered the

possibility to replace the achiral |inkages disclosed
in docunent (1) by other achiral |inkages since this
docunent warns agai nst the use of chiral |inkages (cf.

page 4, lines 2 to 24).

Docunent (2) describes, on the one hand, one of the

ol i gonucl eoti des of docunent (1), i.e. a norpholino
subunit joined by a carbamate group, nanely an achira
linkage. It is, in that respect of no nore rel evance

t han docunent (1). On the other hand, it nentions in
the introduction part ribonucl eosides or

deoxyri bonucl eosi des t he phosphodi ester |inkage of

whi ch was replaced by net hanephosphonates or

phosphoram dates (cf. page 6134). However, the person
skilled in the art would not have been directed to

sel ect such groups since docunent (1) incites himto

| ook for other achiral |inkages. Further, he would have
been led to disregard this possibility because docunent
(3) teaches that such a nodification is detrinental to
the stability of the fornmed duplex (cf. abstract).
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Since no prior art directs in an obvious manner the
person skilled in the art to design oligonucl eotides
conprised of norpholino subunits joined by phosphorous
chiral linkages as defined in Caim1l, capable of
sequence specific binding to a single stranded

pol ynucl eoti de, the clainmed subject-matter neets the
requi renents of Article 56 EPC. The sane applies to
dependent Clainms 2 to 13 which represent particul ar
enbodi ments of the subject-matter of Caiml.

Claim 14 relating to a nethod for detecting, in a
sanpl e, the presence of a polynucl eotide having a

sel ected target sequence, involving a polynmer of any of
Clainms 1 to 13 is based on the same inventive concept
and derives its patentability on the sane basis as does
Claim 1. The same applies to dependent Clains 15 to 19
whi ch represent particul ar enbodi nents of the subject-
matter of C aim 14.

Article 111(1) EPC - Remttal to the first instance

Al t hough the Board has conme to the conclusion that the
request was to be allowed, it was noted that the
description has still to be put into conformty with
the clains of the present request. Therefore, having
regard to the fact that the function of the Boards of
Appeal is primarily to give a judicial decision upon
the correctness of the earlier decision taken by the
first instance, the Board exercises its discretion
under Article 111(1) EPC to remt the case to the first
instance in order for the description to be adapted to
t he all owabl e cl ai mred subject-matter according to the
request submtted before the Board at the oral
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pr oceedi ngs.

Or der

For these reasons it is decided that:

1. The deci sion under appeal is set aside.

2. The matter is remtted to the first instance with the
order to grant a patent on the basis of Clains 1 to 19
submtted at the oral proceedings on 11 Decenber 2003
and a description yet to be adapted thereto.

The Regi strar The Chai r man

N. Maslin A. Nuss
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