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Summary of Facts and Subm ssi ons

2666. D

Eur opean Patent No. O 201 184 (application

No. 86 302 299.2) claimng priorities fromUS 716975 of
28 March 1985 (P1) and US 791308 of 25 October 1985 (P2)
was filed on 27 March 1986. The patent relates to a
process for anplifying nucleic acid sequences (now

known as pol ynerase chain reaction (PCR)) and was
granted on the basis of 18 cl ai ns.

Noti ces of opposition were filed by six opponents (01)
to (06) all requesting the revocation of the European
patent on the grounds of Article 100(a), (b) and (c)
EPC. By a decision posted on 14 Decenber 1995, the
opposition division held that the clains of the
auxiliary request filed during oral proceedings
satisfied the requirenents of the EPC. Clains 1 and 2
of this request read as foll ows:

"1. A process for exponentially anmplifying at |east one
speci fi c doubl e-stranded nucl ei ¢ aci d sequence
contained in a nucleic acid or a mxture of nucleic
acids, wherein each nucleic acid consists of two

conpl ementary strands, of equal or unequal |ength, and
wherein the sequence to be anplified is contained
within a | arger sequence, which process conpri ses:

(a) treating the strands with a nolar excess of two

ol i gonucl eotide prinmers, one for each of the strands,
under hybridizing conditions and in the presence of an
i nduci ng agent for polynerization and the different
nucl eoti des, such that for each strand an extension
product of the respective priner is synthesized which
is conplenentary to the nucleic acid strand, wherein
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said prinmers are selected so that each is substantially
conplementary to one end of the sequence to be
anplified on one of the strands such that an extension
product can be synthesized fromone priner, which, when
it is separated fromits conplenent, can serve as a
tenpl ate for synthesis of an extension product of the
ot her primer;

(b) separating the prinmer extension products fromthe
tenpl ates on which they were synthesized to produce
si ngl e-stranded nol ecul es;

(c) treating the single-stranded nol ecul es gener at ed
fromstep (b) with the priners of step (a) under
hybri di zing conditions and in the presence of an

i nduci ng agent for polynerization and the different
nucl eoti des such that a priner extension product is
synt hesi zed usi ng each of the single strands produced
in step (b) as a tenplate; and if desired,

(d) repeating steps (b) and (c) at |east once; whereby
t he amount of the sequence to be anplified increases
exponentially relative to the nunber of steps in which
primer extension products are synthesi zed.

2. A process for exponentially anplifying at | east
one specific doubl e-stranded nucl eic acid sequence
contained in a nucleic acid or a mxture of nucleic
aci ds wherein each nucleic acid consists of two
conpl ementary strands, of equal or unequal |ength,
whi ch process conpri ses:

(a) treating the strands with a nolar excess of two
ol i gonucl eotide prinmers, one for each of the strands,
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under hybridizing conditions and in the presence of an
i nduci ng agent for polynerization and the different
nucl eoti des, such that for each strand an extension
product of the respective priner is synthesized which
is conplenentary to the nucleic acid strand, wherein
said prinmers are selected so that each is substantially
conplenmentary to one end of the sequence to be
anplified on one of the strands such that an extension
product can be synthesized fromone prinmer which, when
it is separated fromits conplenent, can serve as a
tenplate for synthesis of an extension product of the
ot her primer;

(b) separating the prinmer extension products fromthe
tenpl ates on which they were synthesized to produce
si ngl e-stranded nol ecul es;

(c) treating the single-stranded nol ecul es generat ed
fromstep (b) with the priners of step (a) under
hybri di zing conditions and in the presence of an

i nduci ng agent for polynerization and the different
nucl eoti des such that a priner extension product is
synt hesi zed using each of the single strands produced
in step (b) as a tenplate; and

(d) repeating steps (b) and (c) at |least three tines;
wher eby the anobunt of the sequence to be anplified

i ncreases exponentially relative to the nunber of steps
in which prinmer extension products are synthesized."

Claims 3 to 17 were addressed to specific enbodi nents
of the process of clains 1 or 2. Cains 18 and 19 were
directed to the use of a pair of oligonucleotide
primers for the anplification of a pre-selected
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specific nucleic acid sequence by a process as defined
in any one of clains 1 to 17.

Appel lants I, Il and VI (opponents (01), (02) and (06))
filed appeal s agai nst the decision of the opposition
division. In a comrunication of 23 July 1996, the board
expressed its provisional opinion about the

adm ssibility of these appeals.

Appel lant | wi thdrew the appeal .

Al'l the parties except for the respondent announced
t hey woul d not attend oral proceedings.

The follow ng docunments are cited in the present

deci si on:

(D3) NIlH Grant Application filed by Prof. H G
Khorana on 21 Cctober 1969;

(D4) Kl eppe K et al., J. Mol. Biol., Vol. 56,
pages 341-361 (1971);

(D6) Khorana HG et al., J. Mdl. Biol., Vol. 72,
pages 209-217 (1972);

(D7) Research Proposal (period from 1l February
1973 to 31 January 1978) submtted by
Prof. H G Khorana at the National Science
Foundat i on;

(D9) Panet A. et al., J. Biol. Chem, Vol. 249,

pages 5213-5221 (1974);
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(D21) Suggs S.V. et al, Proc. Natl. Acad. Sci.
USA, Vol . 78, pages 6613-6617 (1981);

(D40) Itakura K. et al., J. Am Chem Soc., Vol.
97, No. 25, pages 7327-7332 (1975);

(D41) Katagiri N et al., J. Am Chem Soc., Vol.
97, No. 25, pages 7332-7337 (1975);

(D42) Sood A. K. et al., Nucleic Acids Research,
Vol . 4, No. 8, pages 2757-2765 (1977);

(D43) GllamG et al., J. Biol. Chem, Vol. 253
pages 2532-2539 (1978);

(D47) Ryan MJ. et al., J. Biol. Chem, Vol. 254,
pages 5817-5826 (1979);

(D48) Manuscript of a lecture given by Dr K
Kl eppe at the Gordon Research Conference on
18 June 1969;

(D63) Declaration of Dr R Kl eppe Aakvaag dated
14 February 1995;

(D70) Decl arati on of F. A Fal oona dated
10 February 1995;

(D70. 1) K B. Miullis et al., Meth. Enzynol., Vol.
155, pages 335-350 (1987);

(D70. 2) K.B. Mullis et al. in "The Pol ymerase Chain
Reaction", Birkhauser, Boston, Basel,
Berlin, pages 430-432;

2666. D
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(D70. 3) Dr KB. Millis Testinony in the case
Hof f mann- La Roche vs Pronmega Cor porati on,
pages 31-33, 86-88 and 116;

(D72) Hong G F., Bioscience Report, Vol. 1,
pages 243-252 (1981);

(D78) Decl aration of Prof. Sir Aaron Klug before
t he USPTO dated 31 May 1990;

(D79) Declaration of Dr T.J. White dated 31 May
1990.

The witten subm ssions by the appellants and the ot her
parties can be summarized as foll ows:

Novel ty
Oral disclosure by Dr Mullis

- According to docunent (D70), the clained subject-
matter had been nade available to the public
before the earliest priority date of the patent in
suit by Dr Mullis, who tal ked about the PCR
"concept” publicly outside the Cetus conpany, his
enpl oyer. The facts nentioned in docunent (D70)
were confirmed by docunent (Dr70.2) and by the
Dr Mullis Testinony (docunment (D70.3)).

Oral disclosure by Dr Kl eppe

- The clains at issue |acked novelty in view of a
| ecture given on 18 June 1969 by Dr K Kl eppe at
t he Gordon Research Conference. Figure 10 of the
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manuscri pt of the | ecture (see docunent (D48))
showed in schematic formthe PCR technique up to
the first cycle of "repair replication” yielding
two dupl exes starting from one single duplex.
Figure 11 thereof related to a diagram (cpmvs
time) of the incorporation of G dCTP into "dupl ex
[1". It could be deduced w thout any doubt from
this figure that exponential anplification of the
DNA dupl ex actually took place during the "repair
replication"” (see also paragraph 12 of docunent
(D63)) .

Docunents (D3) and (D7)

The clains at issue |acked novelty in view of both
docunents (D3) (see page 37) and (D7) (see

page 18), which presented reaction schenmes for the
replication of the gene corresponding to al ani ne

t RNA usi ng DNA pol ynerase and the four
deoxynucl eoti de triphosphates. It was nade cl ear
that the prinmers should be antiparallel and
hybri di se to opposite ends of the double stranded
material to be replicated. The overall nethod for
replication of a double-stranded DNA had to
involve the follow ng steps: (1) denature the

bi helical structure in the presence of an excess
of the two appropriate priners; (2) repair in the
presence of the enzyne and the four
deoxynucl eoti de tri phosphates so as to conpl ete

t he "doubling" of the original duplex; (3) repeat
denaturation and the whol e cycle.

Docunent (D4)
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Thi s docunent, |ike docunents (D3), (D6), (D7) and
(D9) originated froma team headed by

Prof. Khorana at the Institute for Enzynme Research
of the University of Wsconsin, Mdison. In the

| ast paragraph on page 360 of this docunent, the
entire operating procedure of the PCR technique
was clearly set out. This process began with a
step of heating a DNA duplex to separate the
strands. Upon cooling in the presence of an excess
of two appropriate prinmers, two priner-tenplate
conpl exes fornmed. Repair replication in the
presence of DNA pol ynerase and the four
deoxynucl eoti de tri phosphates (dCTP, dTTP, dGIP
and dATP) yielded two copies of the original DNA
dupl ex. Repetition ad libitumof the entire cycle
descri bed above resulted in exponenti al
anplification (PCR) as clai ned.

Docunent ( D6)

The clains at issue |acked novelty in view of
page 211, |ast paragraph of docunment (D6), wherein
t here was st at ed:

"The dupl ex could be subjected to a repair
reaction by the DNA pol ynmerase of Escherichia
coli, the repaired strands separated and the
separated strands coul d again be annealed with a
partly conpl enmentary pol ydeoxynucl eoti de and the
repair reaction could be repeated".

Docunent (D9)
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- Ref erence was made on page 5220, r-h colum, first
par agr aph of docunent (D9), another article from
t he team headed by Prof. Khorana, to unpublished
wor k performed by Dr Mdlineux pertaining to the
replication of relatively short DNA dupl exes by
nmeans of a repair replication process according to
docunents (D3), (D4) or (D7). These experinents
showed inter alia that "[(b)] to formthe
appropriate prinmer-tenplates conpl exes, it was
necessary to heat and cool in the presence of an
excess (10 times or nore) of the appropriate
primers and [(c)] in order to performmultiple
cycles of repair replication, it was necessary to
add, after each cycle, fresh anounts of the
priners so as to nmaintain the appropriate priner-
tenplate ratios". Fromthis docunent it could be
concl uded that Dr Mdlineux successfully put into
practice the claimed anplification technique.

A i gonucl eotide priners

- Wi | e the above references were enabling for
performng the repair replication techni que at
their publication date, the Prof. Khorana group
did not consider the provision of many
replications of practical utility, so that no
attenpt to carry out eg five or ten cycles of PCR
t ook place. This was because, as shown by
Dr Mol ineux (see precedi ng paragraph), this
techni que required a high quantity of
ol i gonucl eoti de prinmers. However, oligonucleotides
prinmers, whose synthesis required several nonths
and sonetines years, were scarce. Furthernore,
ot her ancillary technol ogi es such as DNA

2666. D
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sequenci ng and aut omated ol i gonucl eoti de synthesi s,
had still to be discovered. This, however, was the
only reason for not going ahead according to this
concept which actually reflected exactly what is
claimed in the patent in suit.

| nventive step
Claim1l

Even if claim1l required that the sequence to be
anplified had to be contained within a |arger
sequence, it was obvious to the skilled person
that the sequence being anplified by the repair
reparation techni que disclosed by docunent (D4)
could be contained in a | arger sequence. For
instance, it was al ready known to use

ol i gonucl eotide prinmers to "mark" the begi nning
and/ or the end of a sequence of interest (see
docunent (D72)).

Claim?2

The question of inventive step has to be addressed
fromthe viewpoint of the skilled person in March
1985, ie the filing date of priority docunment (Pl)
underlying the patent in suit. By that tinme, there
had been consi derabl e advances in termof the

avai lability of oligonucleotide primers, owng to
t he devel opnent of ancillary technol ogi es such as
aut omat ed ol i gonucl eoti de synthesis. The
hybri di zing conditions were well known in March
1985. Therefore, a PCR process with an increased
nunber of anplification steps was within the
conpetence of the skilled person.
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- Even if docunents (D4), (D3), (D6), (D7) and (D9)
or the oral disclosure by Dr Mullis (see docunents
(D70), (Dr0.2) and (Dr0.3)) |acked sone technical
information as to how to carry out the PCR process,
the skilled person would have easily arrived at
the process of claim2 by optimsing the disclosed
technique in the light of the commopn general
know edge in March 1985.

The subm ssions in witing by the respondent can be

summari zed as foll ows:

Novel ty
Oral disclosure by Dr Mullis

- As regards any of the oral disclosures by
Dr Mullis (referred to in docunent (Dr70)), it
could not be deduced from docunent (Dr0) that the
persons Dr Mullis talked to were not obliged to
confidentiality and that a sufficient anount of
details were revealed so as to provide an enabling

di scl osure.

Oral disclosure by Dr Kl eppe

- The oral presentation made by Dr K. Kl eppe, of
whi ch docunment (D48) was a manuscript, did not
belong to the prior art in accordance with the
rati onal e of decision T 838/97 of 14 Novenber 2000
t hat discl osures made at a Gordon Research
Conference did not formprior art. If anything,
Figure 11 of document (D48) showed t hat
Dr K Kl eppe nerely achieved |linear rather than
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exponential anplification, since the figure showed
only 8,000 cpm of incorporated *C dCTP instead of
the 16,000 cpm expected for an exponenti al

anplification.

Caimil

- Claim1 required that the sequence to be anplified
had to be contained within a | arger sequence. No
prior art disclosed this feature.

Claim 2
Docunents (D3), (D4), (D6), (D7) and (D9)

- Neither NIH Grant Application (D3) nor Research
Proposal (D7) were publicly avail able.

- Even if docunents (D3) and (D7) formed prior art
pursuant to Article 54(2) EPC, neither these nor
publicly avail abl e docunents (D4), (D6) and (D9)
provi ded sufficient information enabling the
skilled person to carry out exponential nucleic
acid anplification requiring at |east five cycles
of anplification.

- Claim2 related to a process for exponenti al
anplification which required at |east five cycles
of anplification. There was no such exponenti al
anplification with at |east five cycles of
anplification in the prior art.

- As for docunent (D4), the group headed by
Prof. Khorana never published the successful
performance of the hypothetical process disclosed
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in the |ast paragraph on page 360 of this docunent.
The latter process differed fromthe nmethod of
claim?2 by the fact that the extension product
obt ai ned by repair replication was inconplete.

- Page 211, |ast paragraph of docunent (D6) nerely
related to a hypothetical process.

- Al the prior art docunents (D4), (D6) and (D9)
di d not provide any experinmental conditions
required for nucleic acid exponenti al
anplification. These were to be found in the
patent in suit only (see page 6, lines 21 to 33
and Exanples 1 to 10 and 12).

A i gonucl eotide priners

- Al the materials required for carrying out
exponential anplification, including the
ol i gonucl eoti de prinmers, had been avail able | ong
before the earliest priority date of the patent in
suit (see docunents (D40) to (D43)). Therefore,
the reason for which the Prof. Khorana's group was
not able to performrepeated repair replication
could not be ascribed to the | ack of
ol i gonucl eotide prinmers, but rather to the fact
t hat these scientists were nerely | ooking for a
met hod for increasing the anount of their
synthetic, conplete tRNA genes and never
contenpl at ed exponential nultiplication of trace
guantities of DNAs.

| nventive step
Claim1l

2666. D
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Even if docunents (D3), (D7), the lecture given by
Dr K. Kl eppe (docunent (D48)) and the ora

di sclosure by Dr Mullis referred to in docunent
(D70) fornmed prior art pursuant to Article 54(2)
EPC, |ike docunents (D4), (D6) and (D9), all this
prior art was only concerned with the unsuccessf ul
attenpt to anplify a restricted nunber of gene
fragments. Therefore, the skilled person would not
have rendered nore conpl ex an experinment that
already did not work in its sinpler version, by
turning to a sequence being anplified contained
within a | arger sequence instead of an entire
sequence. The skilled person would al so not have
conbi ned docunent (D4) with docunent (D72), as the
|atter was concerned with a conpletely different
field (DNA sequencing).

Claim?2

The cl osest prior art was represented by the

hypot heti cal statenent (see point 3 bel ow for
further details) in the |ast paragraph on page 360
of document (D4). It was not obvious to try to
nodi fy this hypothetical statenent so as to turn
it into the exponential anplification as clained.

There was no reasonabl e expectation of success in
arriving at the nmethod of claim2. The skilled
person had to enter unexplored and unpredictable
areas. Gven that the team headed by Prof. Khorana
had been unable to carry out cycled repair
reparation, a series of true obstacles had to be
overconme by extensive and systematic
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experinmentation (see docunent (Dr5), paragraphs 28
and 29; docunent (D78), paragraph 14 and docunent
(D79), paragraph 13).

The appel | ants (opponents (02) and (06)) requested that
t he deci sion under appeal be set aside and that the
pat ent be revoked.

The respondent (patentee) requested that the appeal s be
di sm ssed.

Reasons for the decision

1

2666. D

The appeal s by opponents (02) and (06) (appellants |
and VI, respectively) are adm ssible.

Novelty (Article 54 EPC)
Oral disclosure by Dr Mullis

Rel yi ng on docunents (D70), (Dr0.2) and (D70.3) the
appel l ants argue that Dr Mullis, the nanmed inventor,
orally disclosed the invention prior to the priority
date to a nenber of the public. Docunent (D70) is a
decl aration nade by a Dr Fal oona, the assistant and
fell ow enpl oyee of Dr Mullis at Cetus Corporation, that
he was present at neetings of Dr Mullis with scientists
not enployed by Cetus to whomDr Mullis is supposed to
have described his invention in detail and the progress
of the experinents. D scussions took place in
particular with a Dr Ronal d Cook.

Docunent (D70.2) are extracts of a post-published book
on PCR, one of the authors of which was Dr Mullis.
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Statenents appear here in the first person that before
the priority date Dr Mullis discussed with Dr Ron Cook
and others the invention, and that Dr Ron Cook was the
only one who shared his enthusiasmfor the reaction.

Docunent (D70.3) is part of a deposition made in US
court proceedi ngs between Hof f man-La Roche, Inc et al
(apparently the assignees of the US as well as the
European patent in suit) and a licensee. Dr Mullis
confirns that he discussed the idea with Dr Cook, and
with others. The context is indicated by the statenent
"I didn't want to announce it publicly in a forum where
there were people, but | didn't mnd telling M ckey"
whom he had previously described as a real good friend
whom he bounced things off.

None of this represents evidence of precisely what was
said, to whom or when, or that the recipients even

t hought that they were free to use or dissemnate this
i nformation. This evidence does not convince the board
t hat anyt hing was nade avail able to the public by the
i nventor which can be used as prior art to attack the
patent in suit.

Docunent (D4)

2666. D

Docunment (D4) is concerned with repairing in vitro

synt hesi zed, inconpl ete duplex DNA portions
corresponding to parts of the gene for the yeast

al anine t RNA, where one of the strands in the duplex is
shorter than the other. The authors (Prof. Khorana's
group) show that in the presence of a DNA pol ynerase
and the four deoxynucl eotide triphosphates, the |onger
strand acts as a tenplate and the shorter one acts as a
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prinmer so that the shorter one is elongated (in
direction 5° 3') and the inconplete dupl ex becones a
ful ly doubl e-stranded DNA nol ecul e. Radi oacti ve

nucl eoti des are used as neans to follow the el ongation
reaction. At the end of docunment (4), the follow ng
statenment is nade:

"The principles for extensive synthesis of the dupl exed
t RNA genes which energe fromthe present work are the
foll owi ng. The DNA dupl ex woul d be denatured to form
single strands, This denaturation step would be carried
out in the presence of a sufficiently |arge excess of
the two appropriate priners. Upon cooling, one would
hope to obtain two structures, each containing the ful
length of the tenplate strand appropriately conpl exed
with the primer. DNA polynerase will be added to

conpl ete the process of repair replication. Two

nol ecul es of the original duplex should result. The
whol e cycle could be repeated, there being added every
time a fresh dose of the enzynme. It is, however,
possi bl e that upon cooling after the denaturation of

t he DNA duplex, renaturation to formthe original
dupl ex woul d predom nate over the tenplate-prinmner
conplex formation. If this tendency could not be

ci rcunvented by adjusting the concentration of the
primers, clearly one would have to resort to the
separation of the strands and then carry out repair
replication. After every cycle of repair replication,

t he process of strand separation would have to be
repeat ed”.

Novelty of Claim1l over (D4)

2666. D
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Claim1 requires that the sequence to be anplified has
to be contained within a | arger sequence. Document (D4)
does not relate to anplification of a sequence
contained in a |larger sequence, so the subject-matter
of claim1 is novel over docunent (D4).

Novelty of Claim2 over (D4)

Claim2 relates to a process for exponenti al
anplification which requires at |east five cycles of
anplification (see section Il supra).

In order to be novelty-destroying, a chem cal conpound
or a process disclosed in a prior art document nust
have been made available to the public not as a nere
chem cal fornula or hypothetical/theoretical process,
but as a reproduci ble technical teaching (see eg
decisions T 206/83 Q) 1987, 5 and T 902/94 of 6 March
1998). This requirenent is not fulfilled by the very
general suggestions of docunent (D4). Fromwhat is
reported in Docunent (D4), success for even a single
cycle of anplification remains uncertain, and the
conditions, if any exist, for success with at |east
five cycles are not given. Novelty nust be acknow edged
for the subject-matter of claim2 over docunent (D4).

Docunent (D9)

10.

2666. D

Thi s published docunent emanates fromthe sanme group
under Professor Khorana as docunent (D4). The reader is
told that the group are now enbarking on a different
approach to that suggested in (D4), but there is a
reference at page 5220, r-h colum, first paragraph of
docunent (D9) to unpublished work performed by a nenber
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of the group, Dr Mdlineux pertaining to the replication
of relatively short DNA dupl exes by neans of a "repair
replication"” process based on the hypothetical process
referred to in docunent (D4). It was stated that these
experinments showed that "[(b)] to formthe appropriate
primer-tenpl ates conpl exes, it was necessary to heat
and cool in the presence of an excess (10 tines or nore)
of the appropriate prinmers and [(c)] in order to
performmultiple cycles of repair replication, it was
necessary to add, after each cycle, fresh anmounts of
the prinmers so as to nmaintain the appropriate primner-
tenplate ratios”". No details of what was actually done
are given, nor is the reader told how many cyl es of
repair replication were achieved.

Novelty of Claim 1l over (D9)

11.

Claim1 requires that the sequence to be anplified has
to be contained within a | arger sequence. Docunent (D9)
does not relate to anplification of a sequence
contained in a |larger sequence, so the subject-matter
of claim1 is novel over docunent (D4).

Novelty of Claim 2 over (D9)

12.

Claim2 relates to a process for exponenti al
anplification which requires at |east five cycles of
anplification (see section Il supra). Document (D9)

does not even report that such nunber of cycles was
achieved, let alone give a reproduci ble exanple of this.
Novel ty must be acknow edged for the subject-matter of
claim 2 over docunent (D9).

Docunents (D3) and (D7)

2666. D
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The appel lants argue that NIH Grant Application (D3)
and Research Proposal (D7), also relating to Professor
Khorana's group were publicly available. There is,
however, no evidence before the board that these
docunents were actually available to the public, as
required of the purposes of Article 54(2) EPC. In the
absence of such evidence and given that the purpose of
a Gant Application or a Research Proposal being to
obtain funding, not to disclose anything to the public
(see decision T 1212/97, supra), the Board cannot treat
these as formng part of the prior art.

But even if docunents (D3) and (D7) were part of the
prior art, neither, in the board s judgenent, adds
anything to the content of docunent (D4) in ternms of
"repair replication” since they nerely relate to the
sanme "hypothetical"™ process as disclosed in docunent
(D4), and thus like that docunent do not take away the
novelty of claim1l1 or claim2 for the reasons stated
above in relation to docunent (D4). The draw ngs on

page 37 (docunment (D3)) or page 18 (docunent (D7))
illustrate indeed the same principle set out in

docunent (D4), according to which the "The DNA dupl ex
woul d be denatured to formsingle strands. This
denaturation step would be carried out in the presence
of a sufficiently |arge excess of the two appropriate
primers. Upon cooling, one would hope to obtain two
structures, each containing the full length of the

tenpl ate strand appropriately conplexed with the prinmer.
DNA pol ynmerase will be added to conplete the process of
repair replication. Two nol ecul es of the original

dupl ex should result. The whol e cycle could be repeated,
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t here being added every tine a fresh dose of the

enzynme".

No case for lack of novelty of clains 1 and 2 thus
exi sts on the basis of docunents (D3) and (D7).

esentation by Dr K Kl eppe: docunent (D48)

Docunent (D48) is the manuscript of a lecture given on
18 June 1969 by Dr K. Kl eppe, a nenber of Professor
Khorana's group at a Gordon Research Conference. Its
contents cannot be regarded as form ng part of the
prior prior art already in view of the restrictions

i nposed on persons attending such a Gordon Research
conference (cf. decision T 838/ 97 of 14 Novenber 2000).
Nor does the board have any satisfactory evi dence what
actually woul d have been conveyed to a nenber of the

audi ence on this occasion.

For the sake of conpl eteness however, and because of
its possible relevance to other issues, the actual
contents of the manuscript of the | ecture (docunent
(D48)) will be considered. Figure 10 thereof shows in
schematic formthe "repair replication” technique up to
the first cycle, yielding two duplexes starting from
one single duplex. Fig. 11 of docunent (D48), relating
to the incorporation of radioactive C-dCTP in the
strands, illustrates a first plateau in the upper curve,
corresponding to the first cycle depicted in Figure 10,
yielding two (starting) "cold" strands and two
(repaired) "hot" strands. The cpns for the first cycle
are about 4,000 of incorporated *C-dCTP in the two
"hot" strands. The upper curve then reaches a second

pl at eau corresponding to the second cycle, supposed to
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yield in total two (starting) "cold" strands and siXx
(repaired) "hot" strands, provided exponenti al
anplification occurs, in which case one woul d expect to
measure 12,000 cpm of incorporated **C dCTP (2 "hot"
strands = 4,000 cpm 6 "hot" strands = 12,000 cpm. Yet,
the second plateau in Figure 11 is actually at 8,000
cpm indicating that only two new "hot" strands form
during the second cycle, instead of the four expected
in an exponential anplification process. The fact that
apparently only two new "hot" strands (4,000 cpns) form
at each cycle would be consistent with |inear
anplification of only the original strands, or there

m ght be ot her expl anations. However the experinent
does not show that in the second cycle each of strands,
either old or newly formed in the first cycle, serves
as a tenplate which extended by repair replication in

t he second cycle. This is the exponential increase
required by both claiml and claim2, and so these
clainms are novel even if the contents of the lecture

were made publicly avail abl e.
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Docunent ( D6)

18.

19.

20.

Docunent (D6) is another docunment concerned with repair
reactions. At page 211, |ast paragraph of docunent (D6)
it suggests the addition of one single priner ("The
dupl ex coul d be subjected to a repair reaction by the
DNA pol ynmerase of Escherichia coli, the repaired
strands separated and the separated strands could again
be annealed with a partly conplenentary

pol ydeoxynucl eoti de and the repair reaction could be
repeat ed" (enphasis added by the board). The reader is
not given the details of any working exanple, or told
what conditions should be used.

Both claiml and claim2 require there to be two
priners (see step (a) of each of these clains). Novelty
of both clains thus has to be acknow edged over
docunent (D6). A further ground for acknow edgi ng
novelty is that the docunment does not contain any
teachi ng reproduci bl e as such, but would require the
reader to research for hinself the conditions, if any

exi st, required for success.

Since clains 3 to 19 all refer back to the novel
process of clainms 1 or 2, these clains are al so novel.
I n conclusion no novelty attack has been nmade out

agai nst any of the clains before the board.

| nventive step

Starting point in the prior art and problemto be sol ved

21.

2666. D

Both clainms 1 and 2 are concerned with anplifying
doubl e- stranded nucl ei c acid sequences. According to
the prior art this was already successfully done by
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cl oning, as suggested for exanple in docunment (D21)(see
page 6614, |-h colum).

According to the appellants the prior to be taken as
the starting point is a docunent concerned with repair
replication, such as docunent (D4) emanating from

Prof essor Khorana's group. However, as discussed above
in connection with novelty, this group had itself
abandoned this line of research sone ten years before
the priority date of the present patent, and had not
publ i shed any results of successful experinents with
sufficient detail for others to reproduce for

t hensel ves. Wil e the work of Professor Khorana's group
may have al ready suggested nmany of the features now
clainmed, the skilled person at the priority date, not
havi ng hi ndsi ght, would have started fromthe known
successful way of anplifying doubl e-stranded nucleic
aci d sequences as closest prior art.

The problemto be solved over this closest prior art of
anplification by cloning can be stated to be finding an
alternative nethod of anplifying specific double-
stranded nucl ei ¢ acid sequences. In view of the
considerabl e detail given in the patent in suit of ways
to carry this out successfully, this problemcan be
regarded as sol ved by the nmethods of each of claiml
and claim 2.

To solve this problemthe skilled person would have
considered inter alia the repair replication docunents,
in particular docunent (D4). However the skilled person
woul d only then seriously contenplate this nethod, if
convinced that it can be applied using only routine

nmet hods and wi t hout having to do any further research
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of his own. Docunent (D4) does not show that success
has been achi eved. The skilled person would thus have
first |ooked at the other available literature on the
"repair replication" approach. He would come across
docunent (D9) fromthe sane team but published four
years later, and see that from page 5213, they had
given up on "repair replication" and adopted a

di fferent approach. The skilled person would find
not hi ng that woul d make hi m consi der that devel opnent
of the "repair replication” route had any reasonabl e
expectation of success. Even if all the "repair
replication” docunments were considered together and it
coul d be assuned that they had all had been nmade

avai lable to the public, the skilled reader would stil
gain no confidence that the nmethod could be got to work,
wi t hout further research whose outcone remained
uncertain, given that the very group which had
suggested this line of research appeared fromthe
literature to be abandoning it. Whereas nowadays PCR
may seemroutine, at the tinme of filing the present
application this line of research was treated as

| eadi ng nowher e.

Finally, it is remarkable that docunent (D4), the
earliest docunent dealing with an hypothetical process
("repair replication") resenbling exponenti al
anplification is dated as far back as 1971, and a
nunber of years el apsed between the publication of
docunent (D4) and the earliest priority date of the
patent in suit (1985). In the board's opinion, giving
new |life to a | ong-abandoned line of research is a
further indicator of inventive step (see eg decision
T 330/92 of 10 February 1994), in the sense that the
el ements underlying the exponential anplification of



- 26 - T 0078/ 96

present clainms 1 or 2, such as the tenplates, the
primers, the polynmerases and the know edge about
hybri di zati on and separation of DNA strands had | ong
been there, but those skilled in the field have
neverthel ess remai ned "blind", the nethod of choice
remai ning anplification by in vivo cloning until the
priority date of the patent in suit (see eg docunent
(D78), point 12).

A igonucl eotides as only bottl eneck?

26.

27.

2666. D

The appel | ants sought to argue that the group headed by
Prof. Khorana did not attenpt to carry out a
substanti al nunmber of cycles of "repair replication”
because this would have required a prohibitively high
guantity of oligonucleotide primers, which were scarce.

However, the board observes that the experinents
performed by Dr K Kleppe involve the use of 50 to
100 pl buffer containing 2 nnol/m of priner (see
page 346 of docunent (D4), end of first paragraph, in
conbination with the Legend to Figure 10). Likew se,

t he exponential anplification technique disclosed on
page 13 of the patent in suit involves 100 pl of buffer
(l'ine 55) containing 100 prmol (line 56) of "primer A",
ie at a concentration of 100 pnol /100 pl = 1 nnol/m
(simlar values can be seen al so on page 14, lines 30
to 31 and 50 to 52 and page 16, lines 9 to 10 of the
patent in suit). Therefore, the conclusion cannot be
drawn that Dr K. Kl eppe had insufficient amounts of

ol i gonucl eotide prinmers to performthe exponenti al
anplification of DNA
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28. Nor did Dr Kl eppe have insufficient anmounts of tenplate,
as he could use 100 to 500-fold or greater
concentrations of tenplate conpared with the Exanples
of the patent in suit. The group headed by
Prof. Khorana could thus have been in a position to put
into practice exponential anplification with the
guantities of prinmers and tenplates they had at hand.
The only m ssing elenent, in the board' s view, was the
"forma nentis" to do so, as the authors of docunent (D4)
had nothing else in mnd than increasing the anmount of
a given tRNA gene and doubts arise whether they ever
had any clue to the exponential nature of what they
called "repair replication” and to its amazi ng power of
anplification of trace anmounts of nucleic acids. In
fact, the term "exponential" never turns up in any of
the "repair replication"” papers. The board is not in a
position to say why the earlier research apparently
fail ed, other than that nobody believed it would work
wel |l in practice.

29. In view of the foregoing, it nust be concluded that the
subj ect-matter of both clains 1 and 2 satisfies the
requi renent of Article 56 EPC. Clains 3 to 19 al
depend on the inventive process of clainms 1 or 2, and

thus are inventive as wel|.

2666. D
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Or der

For these reasons it is decided that:

The appeal s are di sm ssed.

The Regi strar: The Chai rwonman:

P. Crenona U M Kinkel dey
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