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Summary of Facts and Submi ssi ons

C6281. D

The appeal lies fromthe decision of the exam ning division
posted on 7 May 2007, by which the European patent
application No. 97 922 283.3 with the title "Detection of
nucl ei ¢ aci d sequence differences using the |igase detection
reaction with addressable arrays" was refused under

Article 97(1) EPC 1973.

In the decision under appeal, the amended cl ai ns accordi ng
to the main request filed during oral proceedings on

23 March 2007 were found to conformto

Article 123(2) EPC 1973, and their subject-nmatter to fulfi
the requirenent of novelty (Article 54 EPC 1973). However,
the subject-matter of claiml1l was considered to | ack an
inventive step within the neaning of Article 56 EPC 1973.

For the assessnment of inventive step, docunent (1) was
regarded as the closest prior art. In the view of the
exam ni ng division, this docunent described a net hod of
mul tiplex ligation-dependent anplification/detection of
nmultiple target nucleic acids for the detection of
variations (e.g. nutations, deletions, etc) in target

nucl eic acids present in a sanple. The exam ning division
hel d that, having regard to the content of docunent (1), the
technical problemto be solved could be fornul ated as the
provision of an alternative nmeans of detection of the
products obtai ned by |igase chain reaction. The sol ution
provided in claim1 was a nethod in which the probes were
equi pped with oligonucleotide tails which allowed the
detection/ separation of the anplification products on
spatially addressabl e oligonucl eoti de arrays.

The exami ni ng di vision considered that docunent (1) already
suggested the use of polynucleotide tails to achieve
separation of the anplification products, and that in
documents (3) and (4) spatially addressabl e arrays which

all oned the detection of products equipped with

pol ynucl eotide tails were descri bed. Mreover, at the
priority date, a person skilled in the art was well aware of
t he design requirenents for probe or polynucleotide tails in
order to avoid cross- or unspecific hybridisation and to

i mprove hybridi sation conditions. Even though the exani ning
di vi si on acknowl edged that the features of the nmethod of
claim 1l characterising the capture oligonucleotides on the
addressabl e array were not apparent from docunment (1), it
held that the features in question did not solve any

unf or eseeabl e techni cal problem but represented only

obvi ous design neasures. Thus, the solution provided in
claiml1l of the main request was regarded as obvious in view
of a conbi nation of docunment (1) and docunent (3) or (4).

Simlar reasons were given by the exam ning division for its
adverse finding on inventive step in respect of claim1l of
each of the auxiliary requests 1 to 4 filed during the oral
pr oceedi ngs.
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In their statenment of grounds of appeal, the appellants
(applicants) pursued further the sets of clains according to
the main request and the auxiliary requests 1 to 3 on the
basis of which the application had been refused, but

wi t hdrew auxiliary request 4. Together with the statenent of
grounds, further evidence was subm tted.

The exam ning division did not rectify its decision and
referred the case to the board of appeal under Article 109(2)
EPC 1973.

The appell ants were sunmoned to oral proceedings. In a
conmuni cation pursuant to Article 15(1) of the Rules of
Procedure of the Boards of Appeal (RPBA) annexed to the
sumons, the board infornmed the appellants of its
prelimnary, non-binding opinion on sonme of the issues to be
di scussed at the oral proceedings, in particular issues
concerning Articles 123(2), 84 and 56 EPC

As a reply to the board' s communi cation, the appellants

wi thdrew their previous requests and filed five new sets of
clainms as nain request and auxiliary requests 1 to 4,
respectively.

During the oral proceedings, which were held on 7 April 2011
the appellants filed a set of anended clains as a fresh nmain
request which replaced the nain request then on file.

The set of clains of the appellants' nmin request consists
of 38 clains. Independent claim1 reads as foll ows:

"1. A method for identifying one or nore of a plurality of
target sequences, the target sequences differing from each
ot her by one or nore single-based changes, insertions,
del etions, or translocations, conprising:

provi ding a sanple potentially containing one or nore
target nucl eoti de sequences with one or a plurality of
sequence differences;

providing a plurality of oligonucl eotide probe sets,
each set characterized by (a) a first oligonucl eotide probe,
having a target-specific portion and an addressabl e array-
specific portion and (b) a second ol igonucl eoti de probe,
having a target-specific portion and a detectable reporter
| abel, wherein the oligonucl eotide probes in a particular
set are suitable for ligation together when hybridized
adj acent to one another on a correspondi ng target nucl eotide
sequence, but have a mismatch which interferes with such
igation when hybridized to any other nucl eoti de sequence
present in the sanple;

providing a |igase;

bl endi ng the sanple, the plurality of oligonucleotide
probe sets, and the ligase to forma m xture;

subj ecting the mxture to one or nore |ligase detection
reaction cycles conprising a denaturation treatnent, wherein
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any hybridi zed ol igonucl eotides are separated fromthe
target nucl eoti de sequences, and a hybridi zati on treatnent,
wherein the oligonucl eoti de probe sets hybridize at adj acent
positions in a base-specific manner to their corresponding
target nucl eotide sequences, if present in the sanple, and
ligate to one another to forma |igated product sequence
containing (a) the addressable array-specific portion, (b)
the target-specific portions connected together, and (c) the
detectabl e reporter |abel, and, wherein the oligonucleotide
probe sets may hybridize to nucl eoti de sequences in the
sanpl e other than their respective target nucleotide
sequences but do not ligate together due to a presence of
one or nore msmatches and individually separate during the
denaturation treatnent;

providing a solid support with different capture
ol i gonucl eotides immobilized at particular sites, wherein
t he capture oligonucl eoti des have nucl eoti de sequences
conpl enmentary to the addressable array-specific portions and,
wherein the solid support and the capture oligonucl eotides
form an addressabl e array;

contacting the mxture, after said subjecting, with the
solid support under conditions effective to hybridize the
addressabl e array-specific portions to the capture
ol i gonucl eotides in a base-specific manner, thereby
capturing the addressable array-specific portions of the
solid support at the site with the conplenentary capture
ol i gonucl eoti de; and

detecting the reporter | abels of |igated product
sequences captured to the solid support at particular sites,
thereby indicating the presence of one or nore target
nucl eoti de sequences in the sanple, wherein

(a) the capture oligonucleotide sequences do not
hybridi ze to the target sequences at high stringency, and

(b) all the capture oligonucleotides on the solid
support have simlar Tnms so as to hybridize specifically to
conmpl enent ary addressabl e array specific portions under
uni form hybri di zati on conditions at high stringency."

Dependent clainms 2 to 33 concern particul ar enbodi ments of
the method of claim 1. | ndependent claim 34 and dependent
clains 36 to 38 are directed to a kit conprising specific
reagents and a solid support for performng the nethod
according to claiml1l. daim35 is directed to a further
particul ar enbodi nent of either the nethod of claim1 or the
kit of claim 34.

The followi ng docunents are cited in the present decision
D1: WD 93/ 20227 (published on 14 Cctober 1993);

D3: WD 93/17126 (published on 2 Septenber 1993);

D4: US 5412087 (published on 2 May 1995).

The subni ssions of the appellants with respect to the issue
of inventive step can be sunmarised as foll ows:
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Starting fromdocunent (1) as the closest prior art, the
problemto be solved should be fornul ated as the provision
of an alternative neans of detecting by neans of a solid
support, ligated products produced by a |igase detection
reaction (LDR) which indicate the presence of a particul ar
target DNA in the sanple anal ysed. Wiile the possibility of
usi ng pol ynucl eotide tails was nentioned in docunent (1),
the teaching of this docunment was restricted to the use of
ol i gonucl eotides | abelled with haptens and i mmobilised

anti bodi es to capture haptenated |igation products.

Docunent (1) did not suggest using oligonucleotides with a
separate oligonucl eoti de addressabl e array-specific portion,
nor that the capture oligonucl eotide probes should have no
honol ogy to the target sequences, or that the capture

ol i gonucl eoti de probes on the solid support should hybridise
to conpl enentary addressabl e array-specific portions under
uni form hybri di sation conditions. I|Instead, docunent (1)
taught that the i mmobilised (capture) oligonucleotides
shoul d be specific for sequences found in the target
sequence.

In docunent (1), polynucleotide tails were discussed in
terns of their use as an indirect |abel for detection

pur poses and not in respect of separation or discrimnatory
hybri di sati on. Moreover, there was no di scussion regarding
opti mum condi ti ons for sequence specific hybridisation

bet ween the pol ynucl eotide tail and the signalling entity
conpl ex.

The appel l ants requested that the decision under appeal be
set aside and that a patent be granted on the basis of the
mai n request filed during the oral proceedings.

Reasons for the Decision

Mai n request - Articles 123(2) and 84 EPC

1.

C6281. D

The board is satisfied that the anendnents introduced into
clainms 1 to 38 conformto Article 123(2) EPC

Present claiml is derived fromclaim1l of the application
as filed. The anmendnents introduced into the claimare based
on the follow ng passages of the application as fil ed:

i) the additional feature " wherein the solid support
and the capture oligonucl eotides form an addressabl e
array;" can be derived already fromclaim1 of the
application as filed, particularly in view of Figures 3
to 10. The nethod defined in claim1l of the application
as filed conprises the step of " providing a solid
support with different capture oligonucl eotides
i mobi | i zed at particular sites, wherein the capture
ol i gonucl eoti des have nucl eoti de sequences
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conpl ementary to the addressabl e array-specific
portions [of the first oligonucl eotide probes];..
(the same wording is included in present claim1; see
paragraph VII1 above). Wile in claim1l of the
application as filed it is not expressly indicated that
the solid support and the capture oligonucl eotides form
an addressable array, it is apparent from each of
Figures 3 to 10, which illustrate several enbodinents
of the nethod according to the invention, that the
fluorescent products resulting fromthe previous
ligation step are captured "on addressable array"(see

| egend for step 3 in each of Figures 3 to 10). The
figures show a solid support with capture

ol i gonucl eoti des attached to it, as well as first

ol i gonucl eoti de probes which hybridise to the capture
ol i gonucl eoti des, sone of the first oligonucleotide
probes being ligated to | abell ed second oligonucl eoti de
probes;

the additional feature the capture oligonucl eotide
sequences do not hybridize to the target sequences at

hi gh stringency, " isinplicit in the passage on

page 24, lines 9 to 11 of the application as filed ("...
A capture oligonucl eotide probe sequence does not have
any honology to either the target sequence or to other
sequences on genones whi ch may be present in the

sanmple ..."); and
the feature " all the capture oligonucleotides on
the solid support have sinmilar Tns so as to hybridize
specifically to conpl enentary addressabl e array
specific portions under uniformhybridization
conditions at high stringency" can be derived fromthe
passages on page 35, lines 12 to 15 (simlar Tns);
page 13, lines 11 and 12; page 49, lines 16 to 18
(specific hybridisation to conpl enentary sequences
under uniform hybridisation conditions); and page 23,
lines 11 and 12, sentence bridgi ng pages 24 and 25 (at
hi gh stringency).

The further anendnments to claim1 are regarded by the board

as editorial anmendnents whi ch have been introduced for the
sake of either clarity - as in the case of the anendnent

i ntroduced into the preanble ("..., the target sequences
differing fromeach other by ...") - or consistency, e.g.

t he anendnent introduced into the first step of the nethod
to bring the wording into line with the wordi ng of the

preanble ("... target nucl eotide sequences with one or a
plurality of sequence differences; ...")(enphasis added by
t he board).

Dependent clainms 2 to 5 correspond, respectively, to clains
4 to 7 of the application as fil ed.
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Caim6 is directed to two alternative enbodi nents of the
nmet hod of claim1 which correspond to the subject-matter of
clainms 9 and 10 of the application as fil ed.

Clainms 7 to 11 correspond, respectively, to clains 11, 12,
14, 24 and 28 of the application as filed.

Claiml2 is directed to subject-matter clainmed in clains 45,
46 and 50 of the application as filed.

The subject-matter of claim13 was clained in clains 47 and
49 of the application as fil ed.

Clainms 14 to 16 correspond, respectively, to clains 48, 51
and 52 of the application as fil ed.

Caiml1l7 is derived fromclaim57 of the application as
filed, which has been anended by incorporation of the
particul ar genetic di seases specified in claim58 of the
application as filed.

Clainms 18 to 23 correspond, respectively, to clainms 59, 61,
75, 79, 80 and 83 of the application as fil ed.

Caim24 is derived fromclaim84 of the application as
filed, which has been amended to specify, as the preferred
configuration, a method with the features in claim85 of the
application as filed.

Clainms 25 to 31 correspond, respectively, to clains 87, 91,
92, 94, 95, 97 and 99 of the application as filed.

Caim32 is derived fromclaim101 of the application as
filed which has been anended to incorporate the features
specified in claim 104 of the application as filed.

C aim 33 corresponds to claim 111 of the application as
fil ed.

I ndependent claim 34 is derived fromclaim2138 of the
application as filed, which has been anended, nutatis
nmut andi s, essentially in the sane manner as claim1l (see
par agraph 2 above).

Clainms 35 to 38 correspond, respectively, to clains 143, 144,
145 and 147 of the application as fil ed.

Anended clains 1 to 38 are considered to be clear and
conci se, and neet the requirenents of Article 84 EPC

Sufficiency of disclosure (Article 83 EPC

5.

C6281. D

The exanining division did not raise any objection under
Article 83 EPC. In view of the facts and evi dence on file,
t he board has no reason to doubt that the application

di scl oses the clainmed invention in a manner sufficiently
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clear and conplete for it to be carried out by a person
skilled in the art. Thus, the requirenent of Article 83 EPC
is fulfilled.

(Article 54 EPQ)

In the decision under appeal, the exam ning division did not
rai se an objection of lack of novelty in respect of the
clainms then on file. As concerns the present clains, the
board is satisfied that the requirenment of Article 54 EPC is
ful filled.

I nventive step (Article 56 EPC)

7.

10.

11.

C6281. D

Docunent (1) is regarded as the closest state of the art for
t he assessnent of inventive step, applying the problem
sol ution approach.

Docunment (1) describes a nethod of nultiplex ligation chain
reaction (LCR) for anplifying and detecting nultiple
putative target nucleic acids in a sanple, e.g. possible
alternatives of an allele (see page 6, second paragraph, in
particular line 15). The nethod conprises: (i) providing a
reaction solution that contains nucleic acid froma sanple
having one or nore of a plurality of target nucleic acid
sequences; (ii) providing a probe set having four nucleic
acid probes for each putative target sequence: a first and a
second probe hybridising to adjacent segnments of a target
nucleic acid are then joined to forma reorgani sed primary
nol ecule, while the third and the fourth probes hybridising
to adjacent portions of the reorganised primary nol ecule are
joined to forma reorgani sed secondary nol ecul e;

(iii) anmplifying the reorgani sed prinary and secondary

nol ecul es by cycles of hybridisation/ligation/denaturation;
(iv) detecting the anplification product by neans of a

uni que detectabl e | abel associated with each probe set.

The preferred nmethod for joining the probes in step (ii)
uses a thernostable |ligase (see page 6, lines 16 to 18).

The | abel s associated with each probe set may be specific

bi ndi ng nenbers such as haptens or polynucl eoti des (see,
inter alia, the passage frompage 2, line 32 to page 3,

line 32; also page 7, lines 12 to 14 and lines 20 and 21).
They are used for either detection or separation, or both
(see page 3, line 32). In a preferred enbodi nent of the

met hod described in docunent (1), each of the probe sets is
| abelled with two distinct |abels, at | east one being uni que
and the other being a comon | abel (see page 3, |lines 32

to 36).

In a second configuration of the nethod described in
docunment (1), the probe set for each putative target
sequence consists of at |east two, optionally four, nucleic
aci d probes (see passage frompage 4, line 6 to page 5,
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line 7). The sanme variations of |abelling, separation and
detection described for the first configuration are said to
be useful (see page 5, lines 8 and 9). Thus, as regards the
nunber of probes in each probe set, the board cannot
identify any difference between the nethod described in
docunment (1) and that of claim1l, because in the latter each
probe set does not necessarily consist exclusively of a
first and a second probe, but is nmerely characterised by the
two probes.

In the nmethod described in docunent (1), separation of the

| abel | ed products may be acconplished by i mobilising a
specific binding partner for each specific binding menber at
a different location on a single solid phase (see claim12
in docunment (1)). If a polynucleotide is used as the

speci fic binding nmenber for the separation of the ligation
products, a hybridisation probe specific for sequences in
either the primary or the secondary nol ecul e obtai ned by
ligation is imobilised on the solid phase (see passage

bri dgi ng pages 11 and 12 of docunent (1)). The hybridi sation
probes suggested in document (1) are, thus, equivalent to
the "capture oligonucleotides" in present claiml.

In view of docunent (1), the objective technical problemto
be solved can be fornulated as the provision of a nore
reliable method for high-throughput separation and detection
of the ligation products which is less prone to fal se-
positive or fal se-negative results.

According to the nethod of present claiml, this problemis
sol ved by providing capture oligonucl eotides inmobilised at
particular sites of a solid support formng a spatially
addressabl e array. The capture oligonucl eotides have sinilar
Tns so as to hybridise specifically to conplenentary
addressabl e array specific portions of the ligation products
under uni form hybridisation conditions at high stringency,
but do not hybridise to the target sequences at high
stringency. This allows the selective capture of each
ligation product at a specific address on the solid support
under the sane hybridisation conditions.

The board is persuaded that the nmethod clained in claiml
does overconme the problens associated with fal se positive
and fal se negative results in direct hybridisation arrays
for ligation products as described in docunent (1). By
relying on divergent capture oligonucl eotide sequences which
do not hybridise, at high stringency, to the target nucleic
aci d sequences, and which have sinilar nelting tenperatures,
uni form hi gh stringency hybridisation conditions can be used
which allow for a maxi mum of specific hybridisation between
conmpl enentary sequences with ninimsation of unspecific
cross-hybridisation. Wiile it is conceivable that non-
ligated products may also bind to the i mobilised capture

ol i gonucl eotides of the array, no signal is produced because
the detectable label is mssing. The production of a signal
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in the array requires the presence of the ligation product,
which is the only product having both an addressabl e-array
specific portion and a detectable |abel. The clai med net hod
thus allows for sinultaneous and reliable target
identification and discrimnation of closely spaced and
overl appi ng nutations, including small insertions and

del etions, without generating fal se-positive or fal se-
negative signals.

Contrary to the examining division's view, the board judges
that, even though the features of the clai med net hod may
have been separately described in different docunents cited
in the decision under appeal, in particular docunents (1),
(3) and (4), the conbination of the features of claim1

| eading to the advantages of the present invention is not
derivable fromthese docunents.

While it is true that docunent (1) suggests that the
ligation products can be separated and/or detected by
sequence-speci fic probe hybridisation instead of haptens
(see page 11, lines 35 and 36), the sole technical teaching
provided i n docunent (1) concerning the suggested

i mmobi |l ised probes is that they must be specific for
sequences found in the ligation products (see page 12,

lines 2 to 6). There is, however, no indication of howto
desi gn such probes in order to achieve a reliable separation
and detection of the ligation products and avoid fal se
positives which may result fromthe hybridisation of target
nol ecul es with a sequence which nmay be, at least in part,
simlar or identical to the sequence of the corresponding
ligation product. Nor is there any suggestion of howto
design an array with nmultiple hybridisation probes differing
fromeach other so as to avoid cross-hybridi sati on between
the ligation probes, while, at the same tine, keeping the
hybri di sation conditions as sinple and practical as possible.
It should be noted that the exanples provided in docunment (1)
nmerely describe the immunochronat ographi c separation of
[igation products derived fromseven different

ol i gonucl eoti de probe sets, using as specific binding
partners seven anti bodies i mobilised on a nitrocell ul ose
strip, each antibody recogni sing one of seven different
haptens linked to the ligation products (see, inter alia,
Exanpl es 6 and 10).

The board al so disagrees with the exam ning division's
finding that the method of claim 1l was obvious in view of a
conbi nati on of docunment (1) and either docunent (4) or (3).
The examining division held that, at the priority date of
the application, a person skilled in the art would have
known from either docunent that a product equipped with a
nucl eotide tail as suggested in docunent (1) could be
detected using a spatially addressable array.

Docunent (4) in fact describes a spatially addressable array
of probes imobilised on the surface of a substrate which is
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used to performnmultiple parallel hybridisation reactions.

It is stated in docunment (4) that this systemallows the
desi gn of the capture sequences w thout constraint fromthe
target sequence, thus naking it possible to perform assays
for many different target nucleic acids sinmultaneously. It
is apparent fromthe passage of docunent (4) indicated in

t he deci sion under appeal (columm 11, lines 13 to 35) that,
in order for a target sequence to be "captured" on the array,
a further probe ("capture probe") is required in the
reaction solution, i.e. not attached to the solid support,
this probe having a sequence which is in part conplenentary
to the target sequence to be detected, and in part

conmpl enentary to an i mmobilised probe. Thus, the
hybri di sati on probes i mobilised on the solid support (which
are equivalent to the "capture probes" according to present
claim1l) do not hybridise to the target sequences.

The board accepts that there was no reason for a person
skilled in the art at the priority date to doubt that the
detecti on nethod described in docunent (4) could work in
conbi nati on with the nmethod of docunent (1), and that a
skilled person could and woul d consi der conbining the

t eachi ngs of the two docunents. However, by conbining the
two documents he or she would not have arrived at a method
as defined in claiml, but at a different nethod requiring,
for each putative target sequence, an additional probe which
hybridises to both the |igation product and the
hybri di sati on probe i mobilised on the solid support, as
described in docunent (4). By contrast, such an additi onal
probe is not necessary in the nmethod of claiml, because in
the cl ai med nmet hod the addressabl e array-specific portion of
a ligation product hybridises directly to a particul ar
capture probe i mmobilised on the support. Thus, contrary to
the exami ning division's finding, the board considers that
the method of claiml is not obvious to a person skilled in
the art in view of a conbination of the teachings of
docunents (1) and (4).

In its decision, the exanm ning division also pointed to the
passage frompage 8, line 23 to page 9, |line 31 of docunent
(3). This docunent relates to oligonucleotide arrays and
their use for sorting, isolating, sequencing and
mani pul ati ng nucl eic acids, and the passage in question
descri bes how m xtures of nucleic acid strands can be sorted
on a binary array according to either their termnal oligo
segnents ("terminal sorting") or their internal oligo
segnents ("internal sorting"). In the sorting nethod
described in docunment (3), each strand can be provided with
uni versal terminal primng regions that enable PCR
anplification w thout prior know edge of the terninal

nucl eoti de sequences and wi thout the need to synthesise

i ndividual priners. As regards terminal sorting, it is
stated that "... the prinmng region(s) can be nmade
essentially dissinmlar fromthe sequences occurring in the
nucleic acids that are present in the nixture to be sorted,
so that primng does not occur anywhere but at the strands'
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ternmini." (see sentence bridging pages 8 and 9). Since the
primng region(s) are the segnents which hybridise to
specific locations on the array, a person skilled in the art
woul d infer fromthis passage that the aimis to avoid the
target sequences thenselves (i.e. the sequences occurring in
the nucleic acid present in the mxture) hybridising to the
array.

22. However, a person skilled in the art could not find in
docunent (3) any indication that the capture
ol i gonucl eoti des on the solid support nust have simlar Tns
so as to hybridise specifically to the conpl enentary
addr essabl e array-specific portions under uniform
hybri di sation conditions at high stringency. Wile it may be
true that - as the exam ning division stated - it is part of
the common general know edge in the field that hybridisation
probes, e.g. for amplification by PCR, which are to be used
in the same reaction should be designed to have the sane
t her rodynami ¢ properties, so as to enable reaction
conditions which are optinmal for all probes to be used, the
situation in the present case is different. The skilled
person is confronted with the probl em of designing a | arge
nunber of capture probes which nust be dissimlar in order
to avoid cross-hybridisation, and also different fromthe
target sequences.

23. For these reasons, the board comes to the conclusion that
the method of claim1l involves an inventive step. The sane
reasoni ng applies, nutatis nutandis, to the kit according to
i ndependent claim 34, which includes an addressabl e array
wi th capture oligonucl eotides having the features specified
in claiml.

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 departnment of first instance with

the order to grant a patent on the basis of the main request,

clainms 1 to 38 filed during the oral proceedings, and a
description to be adapted thereto.

The Registrar: The Chai r man

A. Wol i nski M W eser
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