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Summary of Facts and Subm ssi ons

2851.D

The appeal was | odged by the Qpponents 02 (Appellants)
agai nst the decision of the Qpposition division,

wher eby the European patent No. 553 234, was nuaintai ned
in amended form pursuant to Article 102(3) EPC.

The patent had been opposed by two parties

(Opponents 01 and 02) under Article 100(a) on the
grounds of |ack of novelty (Article 54 EPC) and | ack of
inventive step (Article 56 EPC), under Article 100(b)
EPC on the ground of |ack of sufficient disclosure
(Article 83 EPC) and under Article 100(c) EPC on the
ground of added subject matter (Article 123(2) EPC)

The Opposition Division had decided that clains 1 to 42
of the main request before them submtted at oral
proceedi ngs on 7 March 2002, net the requirenments of

t he EPC.

| ndependent clains 1, 14, 27, 33 and 40 of this main
request read:

"1. A nethod for detecting the presence of a beetle
luciferase in a sanple suspected of containing the
| uci ferase, conpri sing:

a) adm xi ng an aliquot of the sanple with an aqueous
solution conprising a thiol reagent other than
CoA, luciferin, adenosine triphosphate, and My?*
all at concentrations effective for activity of
the luciferase in the luciferase/luciferin
reaction, and wherein the aqueous sol ution does

not contain a luciferase, and
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b) measuring the | um nescence fromthe sol ution
resulting fromstep a), wherein the solution
resulting fromstep a) conprises thiol reagent
ot her than CoA at a concentration above 5mM

14. Use of a thiol reagent other than CoA at a
concentration between 5nmM and 200mM to extend the

ki netics of light production in a beetle

| uciferase/luciferin reaction in a nmethod for the
detection of ATP in a sanple suspected of containing
ATP, conpri sing

a) adm xi ng an aliquot of the sanple with an aqueous
solution conprising the said thiol reagent other
than CoA, a beetle luciferase, luciferin and My*
all at concentrations effective for activity of
the luciferase in the luciferase/luciferin
reactions, and

b) measuring | um nescence fromthe solution resulting

fromstep a).

27. An aqueous solution conprising a beetle |uciferase,
whi ch is capable of catalyzing the luciferase-luciferin
reaction, a thiol reagent other than CoA at a
concentration of between 5mM and 200mM and CoA at a
concentration between 0.1nM and 1. 0mM

33. Atest kit for assaying for the presence of a
beetle luciferase in a sanple thought to contain such a
luciferase, said kit conprising a luciferase-luciferin
reacti on conposition which is an aqueous sol ution
conprising a thiol reagent other than CoA at a
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concentration of between 5mM and 200nM adenosi ne
tri phosphate, luciferin, and My?*, wherein the reaction
conposition is free of a |uciferase.

40. A test kit for assaying for the presence of
adenosine triphosphate in a sanple thought to contain
sai d conpound, said kit conprising an aqueous sol ution
conprising CoA at between 0.1nmM and 1.0mM a beetle
luciferase, a thiol reagent other than CoA at a
concentration between 30mM and 80mM luciferin at

bet ween 0. 1nM and 1.0nmM and nagnesi umion at between
2mM and 15nM "

These clains are the sanme as the clains as granted
except for the addition of the passage reading "wherein
the solution resulting fromstep a) conprises thiol
reagent other than CoA at a concentration above 5nM at
the end of claim1.

The Board expressed their prelimnary opinion in a
conmuni cation dated 7 May 2004.

Oral proceedings were held on 30 Septenber 2004.
Opponents 01, being a party as of right according to
Article 107 EPC, though duly sumoned, were not

repr esent ed.

The Appel lants requested that the decision under appeal
be set aside and that the patent be revoked.

The Patent Proprietors (Respondents) requested that the
appeal be di sm ssed.
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VI, The follow ng docunents are referred to in this

deci si on:

(2) Biochem Biophys. Acta, vol.27, 1958,
pages 519-532

(4) US-4 246 340

(6) EP-0 015 437

(7) Anal. Biochem, vol. 52, 1973, pages 449-455

(8) J. Appl. Biochem, vol. 2, 1980, pages 469-479

(11) Anal. Biochem, vol. 171, 1988, pages 404-408

(12) US-4 235 961

(19) din. Chemstry, vol. 18, No. 5, 1972,
pages 473-475

(20) Annex A, submitted by the Appellants on
26 Novenber 2002

VII1. The subm ssions nade by the Appellants may be
summari zed as foll ows:

Al'l independent clains contravened the requirenments of
Article 123(2) EPC. The sane applied to dependent
claims 7, 8, 20, 21, 34, 35 and 41. Al these were

cl aims which specified certain conmponents and their
concentrations in conbinations not disclosed in the
application as originally filed, because in the
application as filed the rel evant concentrations were

2851.D
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only specified for solutions al so containing other
conponents which the clains objected to did not
require. This anmounted to the addition of subject
matter and made these cl ai ns unal | owabl e.

In the light of the case | aw of the Boards of Appeal,
mention in claim14 of "use ... to extend the kinetics
of light production "could not be treated as a
techni cal feature which distinguished the claimfrom

t he di sclosures in documents (6), (7) and (12).
Consequently, the subject-matter of claim 14, and of
clainms 15 and 24 which depended thereon was not new,
contrary to the requirenment of Article 54 EPC. Docunent
(6) noreover anticipated the subject-matter of

clainms 25 and 26.

Clains 27, 31, 40 and 42 | acked novelty over the
di scl osure in docunent (2).

The subject-matter of claim32, referring to a
conposition containing a beetle |uciferase, ATP and
luciferin was unable to solve a technical problem and

therefore | acked an inventive step (Article 56 EPC)

Mor eover, no technical problemwas solved by the use of
a thiol reagent other than CoA at a concentration of at
| east up to 10nM and by the use of DTT at
concentrations higher than 200mM

Al'l i ndependent clains |acked an inventive step over
the cited prior art docunents. A skilled person
starting fromany of docunents (2), (4), (6), (8) or
(12) would arrive at the clainmed subject-matter in an
obvi ous way.

2851.D
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Dithiothreitol (DIT) was the only thiol reagent other

t han Coenzynme A (CoA) referred to in an exanple of the
patent. Bovine Serum Al bumi n (BSA) was the only

pr ot ei naceous | uciferase-activity enhancer referred to
in an exanple of the patent. The determ nation of what
other thiol reagents or luciferase-activity enhancers
woul d work anpbunted to undue burden for the skilled
person, contrary to the requirenents of Article 83 EPC

The subm ssions nmade by the Respondents may be
summari zed as foll ows:

The utility in practice of the luciferin/luciferase
reaction was limted due to the brevity and pattern of
the Iight em ssion. The patent was concerned with two
mechani snms caused by two different substances, CoA and
a thiol reagent other than CoA, which independently,
and in different ways contributed to an inprovenent of
the kinetics of the light production of this enzymatic
reaction. Al specific concentrations clained for these
substances were disclosed in the application as
originally filed. As the skilled reader would
appreciate that the effect caused by CoA was totally

i ndependent of the effect caused by a thiol reagent

ot her than CoA, and vice versa, the skilled reader
woul d understand that for the nentioned concentrations
of a thiol reagent other than CoA the desired effect
woul d be achi eved whet her or not CoA was present. The
om ssion of a reference to CoAin the clains did thus
not add subject matter, and the clains net the
requirenments of Article 123(2) EPC.
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The extension of the kinetics of |light production in a
beetle luciferin/luciferase reaction by the addition of
a thiol reagent other than CoA represented a technical
effect, which according to the established case | aw of
t he Boards of Appeal was a technical feature of
claim14. None of the docunents cited by the Appellants
mentioned this effect: it could thus be treated as a

hi dden technical effect in the sense of the case | aw
The subject-matter of the clains was therefore novel
under Article 54 EPC.

Al'l enbodinents falling within the scope of the clains
sol ved the technical problemunderlying the invention,
to inprove the kinetics of Iight production for the
enzymatic reaction, and therefore were based on an

i nventive concept (Article 56 EPC)

None of the docunents cited by the Appellants was a
proper starting point for assessnent of inventive step
foll owi ng the problem and sol uti on approach. Docunents
(2), (6), (8) and (12) did not identify the sane
problemto be solved as in the patent in suit, nor had
t hey considered using thiol reagents other than CoA for
any purpose other than their well known enzyne
stabilizing effect.

A person skilled in the art was given clear and precise
information in the patent how to select and identify
suitable thiol reagents and luciferase-activity
enhancers in addition to those explicitly nmentioned in
t he exanpl es and the description. The Appell ants,
nmerely alleged that the invention was not sufficiently
di scl osed over the whole anbit of the clains
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(Article 83 EPC), but did not provide any evidence
substantiating this allegation.

The Opponents 01 did not nmake any subm ssions during
t he appeal procedure.

Reasons for the decision

Added subject matter - Article 123(2) EPC

2851.D

The feature in claiml that is alleged to add subject
matter is the requirenment at the end of the claimthat
the solution resulting fromadm xi ng an al i quot of the
sanple to be tested as to whether it contains beetle

| uci ferase conprises a thiol reagent other than CoA at
a concentration above 5MM Wiile CQaim1l as originally
filed, and the original description disclosed the use
of thiol reagents even in the absence of CoA, there is
no explicit statement of the concentration for such
reagent in these circunstances either in the clains or
t he description.

Claim14 is alleged not to have a basis in the
application as originally filed because it requires a

t hi ol reagent other than CoA at a concentration between
5mM and 200nmM wi t hout al so requiring the presence of
CoA. There is no explicit disclosure in the original
application of the range of concentration of the thiol
reagent other than CoA which can be used in the absence
of CoA.

The application as filed described that CoA interacts
with luciferase and electronically excited oxyluciferin
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during catalysis of the luciferase-luciferin reaction
and, as one consequence of this interaction, reduces
product inhibition of the enzyne in the course of the
reaction (page 21, lines 27 to 32 of the original
application). Figure 1 shows that the addition of CoA
to the assay mi xture, in the absence of a thiol reagent
ot her than CoA, yields a greater initial |ight
intensity with a lower initial decay rate, and nore
than a two-fold increase in total |um nescence. This
effect of CoA on the kinetics of beetle luciferase -
luciferin reaction saturates at relatively | ow CoA
concentrations, between 0.1nM and about 1.0mM which is
a range typical for saturation of binding to an enzyne
by a substrate (page 23, line 34 to page 24, line 2).

From t he passage at page 24, lines 3 to 19 of the
application as originally filed the skilled reader

| earns that such thiol reagent at a concentration above
5mM has a stabilizing effect on the enzynme while the
catal ysis proceeds, and that this effect cannot be
attributed sinply to protection generally against

oxi dation of groups on the enzyne. (This general
protection agai nst oxidation was known in the art as
evi denced by docunents (4), (7), (8 and (19)). This
stabilizing effect during catalysis, which on page 24,
lines 5-6 of the original application is said to be
saturated at between about 30mM and about 80mM is
shown in figure 2, in the absence of CoA. The original
peak height is reduced, the curve shows a nuch hi gher
"steady -state" over a prolonged period of tine and
total light production is increased over that wthout
DTT.
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On page 9, lines 8-12 of the original application it is
said that including CoA or a thiol reagent such as DIT,
or both, in a beetle luciferase-luciferin reaction

m xture provides surprising inprovenents in the
kinetics of light production fromthe reaction and in
the total yield of light fromthe reaction. Wiile the
specific exanples al so use CoA as well as a thiol
reagent other than CoA, there is no suggestion that the
concentrations of these two types of conponents are to
be adjusted in a nmutually dependent way, and the

skill ed reader nust assunme that the concentrations of

t he conponents can be chosen independently of one

anot her. The concentrations for thiol reagent other

t han CoA range from5mMto 200mM The skilled reader
can derive the clear and unanbi guous information that
for the nethod of claim1 the concentration of thiol
reagent ot her than CoA should be above 5nM That the
reader is also told that the preferred or optima
concentrations are higher than this is not relevant for
t he purposes of Article 123(2) EPC.

In the light of figures 1 and 2 and the passages of the
description cited above, the Board cones to the
conclusion that the effects of CoA and of thiol
reagents other than CoA on the kinetics of |ight
production in a beetle luciferase-luciferin reaction
are independent fromeach other. These effects are

nor eover not dependent on the influence resulting from
t he addition of proteinaceous |luciferase-activity
enhancers, |ike BSE, as described for instance in prior
art docunents (4) and (8).

In this situation the Board is of the opinion that
clainms to the use of these conpounds, or to solutions
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and kits containing them in different, specific
concentrations do not need to have a literal basis in a
si ngl e passage of the application as originally filed,
as long as the exact concentrations and ranges cl ai ned
for the specific substances are disclosed as such in
the original application. The reference in a claimto a
conbi nati on of these conpounds in specific
concentrations, explicitly disclosed in different
passages of the original application, is not considered
to be an anendnent of the patent which extends beyond
the content of the application as originally filed.

The lower limt for a thiol reagent other than CoA
according to claim1, nanely above 5nM is disclosed on
page 24, |ine 13.

The concentration for CoA, |ying between 0.1nmM and
1.0mM according to clainms 7, 8, 20, 21, 27 and 40 is
di scl osed at various positions in the original
application (for instance in the sentence bridging
pages 23 and 24). The concentration for BSA indicated
inclains 8 and 21, nanely between 10ng/m and 5ng/m ,
has a basis on page 25, line 4.

The concentration range for a thiol reagent other than
CoA according to clainms 14, 27 and 33, |ying between
5mM and 200mM is disclosed in original clains 24 and
41.

Thi ol reagents other than CoA in a concentration

bet ween 30mM and 80mM according to clains 34 and 40,
are disclosed on page 24, line 6 as filed. ATP at
between 0.1mM and 1.0nMreferred to in claim34 is

di scl osed on page 24, line 29. Luciferin at between
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0.1nM and 1. 0mM and nmagnesi umion at between 2mM and
15m\V] according to clainms 34 and 40 have a basis on
page 24, lines 29 to 31 as originally filed.

Consequently the Board decides that clainms 1 to 42 neet
the requirements of Article 123(2) EPC.

ency of disclosure - Article 83 EPC

The Appel |l ant has objected that only DIT is exenplified
as a thiol reagent other than CoA, and that the
determ nation of what other thiol reagents would work

woul d anmount to undue burden

Page 7, lines 1 to 5 of the patent defines the term
"thiol reagent other than CoA" by structure (it has a
free sul fhydryl group) and by function of this SH group
(that it is effective as a reducing agent at the
conditions at which the luciferin-luciferase reaction
is carried out). DIT is indicated to be the preferred
reagent, and a list of five other candi date substances
is given. The Appellant has not shown that any of these
woul d not work. The Board does not consider that any
case of insufficiency has been made out in this respect
of the feature of the claim"thiol agent other than
CoA".

The Appel lant has al so objected that the additional
feature of "luciferase-activity enhancer” of claim4 is
not sufficiently defined to neet the requirenents of
Article 83 EPC, and as the determ nation of al

reagents which would work woul d anount to undue burden
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Page 9, lines 45 to 52 of the patent discloses that
conpositions according to the invention may al so
conprise a proteinaceous |uciferase-activity enhancer
such as mammal i an serum al bum n or lactal bum n or an
oval bum n, preferably BSA. BSA is the only one used in
t he exanpl es. The Appellant has not shown that any of
t he others woul d not work.

In the light of this disclosure in the patent in suit

t he Board does not see that the identification of

pr ot ei naceous | uciferase-activity enhancers, other than
BSA, anmounts to undue burden for the skilled person for
t he purposes of Article 83 EPC.

Novelty - Article 54 EPC

18.

19.

2851.D

Novelty of claiml1l relating to a nethod for detecting
beetl e luciferase has not been chal |l enged, but the
novelty of claim14 relating to a "Use of a thiol
reagent other than CoA at a concentration between 5nV
and 200mMM to extend the kinetics of light production in
a beetle luciferase/luciferin reaction in a nethod for
t he detection of ATP in a sanple suspected of

contai ning ATP..." has been chal |l enged on the basis
that this use could not be treated as a technical
feature, and that therefore the claimwas not novel
over docunments (6), (7) and (12).

The use to which claim14 is directed is different to
the known prior art use, as it relates to a

nodi fication of the reaction catal ysed by the enzyne,
and not the known stabilizing function agai nst
accidental oxidation. For a docunent to anticipate this
use the document shoul d disclose that the thiol reagent
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affects the kinetics of the reaction which |uciferase
cat al yses.

Docunent (6) refers to a process and a reagent for
determ nation of Creatinkinase (CK). The CK-activity is
determ ned by neasuring the formation of ATP using the
luciferin-luciferase reaction (page 2, equations (1)
and (5)). According to page 3, lines 31 to 34, it is
preferable to add to the reaction m xture an organic
sul f ohydryl conmpound such as N acetylcystein (NAC), DTIT,
dithioerythritol and reduced gl utathione, at
concentrations between 1 and 100nmM preferably between
2 and 50mMM (page 4, lines 15 to 16 and 22). Solution 2
used in exanple 1 contains 33nM | NAC, which results in
a NAC concentration in the test of 10mM| (page 5,

line 25).

Whereas it neither indicates the purpose for the

addi tion of the sul fohydryl conpound, nor any effect
caused t hereby, docunment (6) does, however, on page 3,
lines 57 to 62, indicate that AMP, added to inhibit
adenyl at e ki nases (al so desi gnated "nyoki nases”, see
page 2, lines 25 to 30), nodifies the properties of

| uci ferase, so that the product inhibition by
oxyluciferin is elimnated. Thus, when a defined ATP
concentration is nmeasured, instead of a flash-Iike
signal -time curve a substantial constancy of signal
over nore than 15 minutes is achieved. The effect

achi eved by the addition of the luciferase inhibitor
AMP is depicted in figure 1 of docunent (6). Thus
docunent (6) describes a substance AVMP added to nodify
the luciferase kinetics. The reader can only assune
that the sul fohydryl conpound is not present for the
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sanme purpose, and accordingly docunent (6) does not
destroy the novelty of claim 14.

Docunent (7) discloses an automated nethod for ATP
analysis utilizing the luciferin-luciferase reaction.
It is mentioned in the abstract that the firefly
extract is stabilized with BSA and nercapt oet hanol
whi ch substances are contained in a dilution buffer.
Wt hout BSE and nercaptoet hanol, the luciferase
containing extract is said to begin to lose its
activity after one hour (page 454, end of first

par agr aph). According to page 451 (bottom of page) the
used luciferase extract contains NaAsQ,, a luciferase
inhibitor. There is no suggestion that the

nmer capt oet hanol is used to nodify the luciferase

ki netics, and docunent (7) cannot be regarded as
destroying the novelty of claim 14.

Docunent (12) describes a nethod for photonetric
determ nation of the subunit B of CK. Two subunits of

t he enzyne exist in human tissue, nanely CK-M and CK-B
The CK-B activity is determ ned by neasuring the
formati on of ATP using the luciferin-luciferase
reaction in the presence of a thiol protecting reagent,
such as NAC or DIT, in a preferred concentration of 2
to 50mMM (docunent (12), colum 3, lines 15 to 19).
While no specific effect is nentioned to result from
the addition of a thiol protecting reagent, it is said
in colum 2, lines 21 to 27, that the addition of an
anti body inhibiting CK-Mand of L-Luciferin, a
conpetitive luciferase inhibitor, made it possible to
determ ne CK-B and to sinultaneously obtain a
continuous |light em ssion proportional to the enzyne
activity of CK-B which nmakes a kinetic nonitoring of
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the light em ssion possible. Docunent (19) does not
tell the reader to use the thiol protecting reagent to
nodi fy the kinetics of the luciferase reaction, rather
sonething else is added for this purpose. Docunment (12)
does not anticipate the use clained in claiml14.

Docunent (19) describes that the highest activation of
CK can be achi eved by adding a thiol conpound at a
concentration of 10mMI. This activation is a

t her nodynami cal |l y-control |l ed not a kinetically-
controll ed phenonenon (see docunment (19) abstract and
page 474, left colum, third full paragraph). The
Appel | ants argunent, based on docunment (19), that the
anount of thiol reagents added to the reaction m xtures
in docunents (6), (7) and (12) by far exceeds the
amount which is described in the prior art as having a
beneficial effect on the stability and activity of
enzynmes, and thus nust be for the purpose of nodifying
t he kinetics, thus cannot be accepted by the Board.

Article 54(2) EPC defines the state of the art as
conprising "everything nade avail able to the public by
means of a witten or oral description, by use or in
any other way". The word "avail able" carries with it
the idea that, for lack of novelty to be found, all the
technical features of a claimin conbination nust have
been conmmunicated to the public. A line nust be drawn
bet ween what has in fact been nade avail abl e and what
remai ns hi dden. Mreover, it is of no rel evance what
may have been inherent in what is nmade avail able by the
prior art as the question of inherency does not arise
as such under Article 54 EPC (cf. G 2/88, supra, point
(10.1) of the reasons for the decision).
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None of docunent (6), (7) and (12) teach use of thiol
reagents other than CoA in a beetle
luciferase/luciferin reaction for the detection of ATP
to extend the kinetics of |ight production.

The Appel lants argue that no novelty exists if a claim
is directed to the use of a known substance, for a
known purpose, even if a newy discovered technical

ef fect underlying said known use is indicated in the
claim They refer in this respect to decisions T 279/93
of 12 Decenber 1996, T 892/94 of 19 January 1999,

T 706/ 95 of 22 May 2000, where the conpetent Boards
were confronted with exactly this situation. But the
Board considers the present situation different because
t he reader of docunents (2), (7) and (12) is given no
reason to assune that a thiol reagent is being added to
extend the kinetics of |ight production, rather than
for its known purpose of stabilizing enzynes.

For these reasons the subject-matter of claiml14 is
novel and neets the requirenents of Article 54 EPC. The
sane applies to dependent clains 15, 24, 25 and 26.

Claim 27 (and claim 31 dependent thereon) and cl ai m40
(and claim 42 dependent thereon) are alleged to | ack
novel ty over docunent (2). Claim27 refers to an
aqueous sol ution conprising a beetle luciferase capable
of catalyzing the luciferase-luciferin reaction. The
solution contains a thiol reagent other than CoA and
CoA in specifically indicated concentrations. C aim40
relates to a test kit for assaying for the presence of
ATP in a sanple. The kit conprises an aqueous sol ution
conprising CoA a thiol reagent other than CoA,
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luciferin and magnesiumion, all in specifically

i ndi cated concentrations, and a beetle |uciferase.

Docunent (2) relates to the function of CoA in

| um nescence. The docunent describes the reaction of
luciferin with ATP to reversibly form adenyl-luciferin
and pyrophosphat. Adenyl-luciferin (active luciferin)
reacts with nol ecul ar oxygen to give |ight em ssion and
adenyl -oxyluciferin, which is a luciferase inhibitor.
The addition of CoA to the reaction m xture stinul ates
| um nescence, due to the renoval of the inhibitor from
the enzyne surface. Adenyl-oxyluciferin reacts with CoA
to formoxyluciferyl-CoA |In the presence of cysteine
(a thiol reagent other than CoA) the CoA derivative is
converted into stable N oxyluciferyl-cysteine.

Figure 6 on page 524 of docunment (2) shows the effect

of cysteine on oxylucferyl-CoA fluorescence. 0.1mV
cysteine is added to the reaction m xture, which is
said to be the sane as described for figure 5. Figure 5
shows the fluorescence change on al kal i ne hydrol ysis of
oxyl uci feryl-CoA. The initial reaction m xture exam ned
according to figure 5 is said to be the sane as the one
described in figure 4. Figure 4 shows the effect of CoA
on oxyluciferin fluorescence. The conditions are

descri bed as being the sane as for figure 2, except
oxyluciferin replaced luciferin. The reaction m xture
under |l yi ng the biol um nescence neasurenent shown in

figure 2 contains luciferin, luciferase, ATP and CoA

Accordingly, the reaction m xtures underlying the
fl uorescence neasurenents shown in figures 4, 5 and 6
do not contain luciferin, but instead the luciferase

i nhi bi tor oxyluciferin.
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Thus, docunent (2) does not disclose an aqueous

sol ution capable of catalyzing the luciferase-luciferin
reaction conprising CoA and a thiol reagent other than
CoA according to claim?27, or a test kit for assaying
the presence of ATP conprising luciferin, CoA and a

t hi ol reagent other than CoA according to claim40.

Said clainms and dependent clains 31 and 42 are
t herefore novel in the meaning of Article 54 EPC

I nventive step - Article 56 EPC

Cl osest prior art and problemto be sol ved

35.

36.

2851.D

In accordance with the problem and sol uti on approach,

t he Boards of Appeal in their case | aw have devel oped
certain criteria for identifying the closest prior art
provi ding the best starting point for assessing
inventive step. It has been repeatedly pointed out that
this should be a prior art docunent disclosing subject-
matter conceived for the sane purpose or aimng at the
same objective as the clainmed invention and having the
nost relevant technical features in common, i. e.
requiring the mninmumof structural nodifications

(cf. Case Law of the Boards of Appeal of the European
Patent Office, 4'" Edition 2001, chapter 1.D.3.1).

Wil e the Appellants, during oral proceedings

consi dered any of docunents (2), (6) and (8), and
during the witten procedure additionally docunments (4)
and (12), as being an equally suitable potenti al
starting points for the application of the problem and
sol ution approach, the Board is of the opinion that
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only document (8), referring to the optim zation of
firefly luciferase assay for ATP, represents a suitable
starting point and thus the closest prior art for the
subj ect-matter of all independent clains of the patent
in suit. The other docunents are nore renote. Thus
docunent (2) is concerned with the function of coenzyne
A in lum nescence, docunent (4) is specifically
concerned with the use of one or nore conpetitive

i nhibitors of luciferase such as D-luciferin anal ogues,
docunent (6) relates specifically to a nethod of

determ ning creatine kinase, and docunent (12) to a

nmet hod for the photonetric determ nation of the subunit

of creatine kinase.

Docunent (8) discloses that BSA, EDTA and DIT stabilize
| uci ferase and all ow yi el ding nore reproducible results
(abstract). The activity of luciferase is determned in
vari ous buffer solutions containing 0.5mMM mM DITT (table
|, page 470). According to table Il on page 473, and
page 475, first full paragraph, the DIT addition gives
a 1.6-fold stinulation of |ight production of the
luciferin-luciferase reaction, while mercaptoethanol
and cysteine give a 1.1-fold stinulation. It has to be
noted that the stinulation effected by BSA, according
to table Il, is 2.4-fold.

In the light of the disclosure in docunent (8) the
problemto be solved by the patent in suit is seen as

t he provision of nethods and neans to enhance further
the utility of beetle luciferase as reporter by

i mproving the kinetics of Iight production for the
enzymatic reaction. The aimis to effect nore efficient
[ight production, i. e. light emssion at a nore nearly
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continuous, yet high rate (cf. page 3, lines 42 to 45
and 54 to 56).

This problemis plausibly solved by the nmethod and the
use according clains 1 and 14, wherein the aqueous
solution and the test kits according to clainms 27, 33
and 40 are enpl oyed.

In relation to certain clains the Appellants argue that
t hese do not solve the above problem and so cannot

neet the requirenent for an inventive step.

The conposition of Caim 32, conprising |luciferase, ATP
and luciferin, is alleged by the appellants not to be
useful, either for an luciferase or an ATP assay, as

all conponents required for an inmmedi ate start of the
reaction are already contained in it. The Respondents
subm tted however that the conposition would be usefu
in an assay for the determ nation of a potenti al

i nhi bitor of the enzymatic reaction. The Board agrees
that this appears to be a use requiring the sane
problemto be solved as for the other clains.

By referring to page 10, lines 29 to 30 of the opposed
patent, the Appellants argue that the technical problem
is not solved with respect to a thiol reagent other
than CoA at a concentration of at |east 10mM The
passage referred to by the Appellants relates to

prei ncubati on of the enzyne with 10nM DTT whi ch was
found not to lead to an increased effect. This is
different fromthe use of a the thiol reagent in the
assay, i. e. during catalysis, which is the subject-
matter of the clains and to which the problemto be
sol ved rel ates.
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43. Finally it was argued that the technical problemis not
solved for DTT concentrations higher than 200nmM Such
enbodi ments are covered by claim1 which discloses a
lower limt but no upper limt for the thiol reagent
ot her than CoA. Appellants rely in this respect on
experinmental data provided in docunent (20).

44, However, the data submtted by the Appell ants does not
show that no technical effect is achieved at
concentrations above 200mM Rather the skilled person
can learn fromdocunent (20) that the data show a
maxi mum ef f ect between 97 and 140mM with a decline of
the effect at higher concentrations. This cannot be
interpreted in a nmeaning that no technical effect is
achi eved at hi gher concentrations.

45. The Board concludes that the enbodi nents attacked by
t he Appellants can al so be considered as solving the
above stated the technical problem

Assessnent of inventive step over docunent (8)

46. The skilled person, when readi ng docunent (8), would
not get a hint that would encourage himto add to the
reaction m xture concentrations of a thiol reagent
ot her than CoA above 0.5mMm in order to solve the
probl em Rather, when considering the results of table
Il on page 473, he would realize that the
addi tion/om ssion of BSE has a nmuch stronger influence
on the light production by firefly luciferase than has
t he additi on/om ssion of DITT.

2851.D
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It has further to be considered whether the skilled
person starting fromdocunent (8) was led in an obvious
manner by other prior art docunents on file to solve

t he probl em by choosing sonething falling within the

cl ai ms.

Docunent (2), referring to the stinulation of

| um nescence by CoA, states on the top of page 522: "In
recent experinments it has been found that

t hi oet hanol amine is slightly stinmulatory.” This
statenment does not all ow any concl usion concerning the
kind of stinmulation and is not supported by any data.
The paragraphs preceding the quoted sentence report of
the very specific stinulatory effect of CoA.

In the passage bridging pages 525 to 526, docunent (2)
reports that neither glutathione nor cysteine were
found to react with adenyl-oxyluciferin as does CoA
This was found not to be surprising since CoA was
highly specific in its effect on the stinulation of

| um nescence. Docunent (2) concludes that the secondary
addition of cysteine or glutathione to a |light reaction
did not stimulate Iight em ssion. The Board does not
consi der that docunment (2) would | ead the skilled man
in any obvious manner to arrive at sonething falling

within the clains.

Docunents (6) and (12), both refer to CK-assays wherein
the formation of ATP is neasured using the luciferin-

| uci ferase reaction in the presence of a thiol reagent
ot her than CoA (see points (7) and (9) above). These
docunents, al though considering the probl em of

i mproving the kinetics of light production of the
luciferin-luciferase reaction, do not nmention that the
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added thiol reagents have an effect in this respect.

The thiol reagents are added to the reaction m xture

for their enzynme protective effect (docunent (12),

colum 3, lines 15 to 17). An inprovenment with regard

to substantial consistency of the produced |ight signal
is related to the addition of luciferase inhibitors,

AMP in docunent (6) (see page 3, lines 57 to 62 and
figure 1), L-luciferin in conbination with an anti-CK-M
anti body in docunent (12) (see colum 2, lines 1 to 33).

Al so docunent (7), relating to the automation of the
luciferin-luciferase reaction, which inplies that the
production of a consistent |light signal is ained at,
does not nention that mnercaptoethanol, added to the
reaction m xture, has an effect in this respect.
However, the use of yet another |uciferase inhibitor,
nanely NaAsQs, is described on page 451, |ast paragraph.

Thus, it can be inferred from docunents (6), (7) and
(12) that the use of luciferase inhibitors take effect
on the kinetics of |ight production of a beetle

luci ferase-luciferin reaction, in that, instead of a
flash-1ike signal-tinme curve, a constant signal over a
prol onged period of tinme is achieved. However, it is
evident for the skilled person that this effect, caused
by a partial inhibition of the enzynme is achieved at

the cost of a reduced sensitivity of the enzymatic test.

Contrary to this, the solution of the underlying
probl em according to the patent in suit, i. e. the
extension of the kinetics of |ight production by the
addition of a thiol reagent other than CoA in the
specified concentrations, allows the enzyne reaction to
run wi th unchanged activity and thus does not reduce
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the sensitivity of the analytic test. No suggestion of
this effect can be derived by the skilled man from
docunents (6), (7) and (12).

Docunent (11) is directed to the possible use of the
luciferin-luciferase reaction in genetic reporter
assays (abstract), and is concerned with establishing
optimal assay conditions to favour the |ong-Ilasting
[ight production, thus allow ng accurate neasurenents
using a scintillation counter in the m nutes which
follow the m xing of the reagents (page 404, right
colum, |ast paragraph). The docunment proposes as a
solution to this problemthe use of high phosphate
buffer concentrations, e. g. 100mM which decreases but
stabilises and prolongs the |light em ssion (page 407,
right colum, last full paragraph). DIT is added to the
assays at a concentration of 1mMto protect essential
sul f hydryl groups (page 407, left columm, first

par agraph). There is nothing here directing the skilled

man towards the i nventi ons now cl ai ned.

Docunent (4) discloses that |uciferase could be
protected fromunspecific activation through addition
of protecting substances such as BSE, thiol conpounds
and EDTA (columm 6, lines 46 to 51). Figure 2 and the
exanple in colums 7 and 8 show how | uci f erase

i nhi bitors and pyrophosphate could be used so that a
reagent with a stable Iight |level is achieved al ready
at a reasonabl e degree of inhibition. It is found that
when using a reagent containing 10ng/mM L-luciferin and
10" °M pyr ophosphate, the decline of |ight em ssion as
well as the initial peak are al nost conpletely
elimnated. This reagent is found to be suitable for
anal ytical purposes. No effect in this respect
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resulting fromthiol conpounds is nentioned in docunent

(4).

56. In summary, none of the cited prior art docunents,
t aken al one or in conbination, contains technical
i nformation that woul d encourage a skilled reader
trying to solve the problemunderlying the patent in
suit, to use a thiol reagent other than CoA in the
concentrations required by independent clains 1, 14, 27,
33 and 40, in order to extend the kinetics of |ight
production of a beetle luciferin-luciferase reaction.

57. The Board thus cones to the conclusion that none of the
attacks on clainms 1 to 42 succeed, and that the appeal
must be di sm ssed.

Or der

For these reasons it is decided:

The appeal is dism ssed.

The Regi strar: The Chai r man:

P. Crenpna S. C Perryman

2851.D



