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Summary of facts and subm ssions

2761.D

Eur opean patent No. 0 041 313 (application

No. 81 301 414.9) relating to "DNA sequences,

reconbi nant DNA nol ecul es and processes for producing
human fibroblast interferon' and claimng priority from
GB 8011306 of 3 April 1980 and GB 8018701 of 6 June
1980 was granted for eleven contracting states with

18 clains (15 clains for AT).

Cainms 1, 17 and 18 for all contracting states other
t han AT read:

"1. A reconbi nant DNA nol ecul e capabl e of inducing the
expression in a unicellular host of a polypeptide
di spl ayi ng the i nmunol ogi cal or biological activity of
human beta-interferon, said nolecule conprising a DNA
sequence sel ected from
(a) the DNA inserts of G pPLa-HFIF-67-12 (Hincll-
Sau3Al ), G pPLa-HFIF-67-12 D19 (Hincll-Sau3Al),
and G pPLc-HFIF-67-8 (Hincll-Sau3Al) carried by
the m croorgani sns identified by accessi on nunbers
DSM 1851- 1954, respectively,

(b) DNA sequences which hybridize to any of the
foregoing DNA inserts, and

(c) DNA sequences which are degenerate as a result
of the genetic code to the DNA inserts and

sequences defined in (a) and (b) and which code on
expression for a pol ypeptide having the same am no

aci d sequence,
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sai d DNA sequence being operatively |inked to an
expression control sequence in said reconbi nant DNA

nmol ecul e. "

"17. A conposition for treating human viruses, for
treati ng human cancers or tunors, or for immuno-

nmodul ati on which conprises as a sole |FN-beta a

pol ypepti de produced according to any one of clains 12
to 16."

"18. The use as a sole IFN-beta of a pol ypeptide
produced according to any one of the clains 12 to 16,
for the manufacture of a conmposition for treating human
viruses, for treating human cancers or tunors, or for

i nmunonodul ati on."

Clains 2 to 7 specified further enbodi ments of the
reconbi nant DNA nol ecule of claim1. Clains 8 to 10
were directed to unicellular hosts transforned with the
cl ai med reconbi nant DNA nol ecules. Caim 1l was
directed to a nethod for making these unicellular

hosts. Clains 12 to 16 were addressed to nethods for
produci ng the pol ypepti de encoded by the reconbi nant

DNA nol ecul e according to anyone of clains 1 to 7.

The corresponding clains were granted for AT.

A notice of opposition was filed agai nst the European
patent. Revocation of the patent was requested on the
grounds of Article 100(a) EPC (|l ack of novelty and

inventive step) and Article 100(b) EPC (insufficiency

of disclosure).
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In the course of the procedure, one hundred and forty-
t hree docunents were filed. O these, the follow ng
were in particular relied upon by the parties and are
referred to in the present decision:

(1) . EP-B-0 028 033,

(2) :  Taniguchi et al., Gene 10, pages 11 to
15, 1980,

(3) . Nagata et al, Nature 284, pages 316 to
320, 1980,

(7) . Taniguchi et al., Proc. Japan. Acad.
Ser. B, pages 464 to 469, 1979,

(9) : ltakura et al., Science 198, pages 1056
to 1063, 1977,

(10) : Villa-Komaroff et al.,Proc. Natl. Acad.
Sci . USA 75, pages 3727 to 3731, 1978,

(12) : Martial et al., Science 205, pages 602 to
606, 1979,

(14) : Taniguchi et al., Proc. Natl. Acad. Sci.
USA 77, pages 5230 to 5233, 1980,

(16) : Houghton, M, Nature 285, page 536, 1980,
(17) : Stuber and Bujard, Proc. Natl. Acad. Sci.
USA 78, pages 167 to 171, 1981,

(19) : Table: Eucaryotic genes cloned and

expressed prior to June 6, 1980, received
on 2 Novenber 1993,

(21) : Coeddel et al., Nucl. Acids Res. 8,
pages 4057 to 4074, 1980,

(22) . GCoeddel et al., Nature 281, pages 544 to
548, 1979,

(23) : Roberts et al., Proc. Natl. Acad. Sci.
USA 76, pages 5596 to 5600, 1979,

(29) : Taniguchi and Wissmann, J. Ml . Biol.

2761.D Y A



(34)

(41)

(53)

(62)

(63)

(66)

(77)

(81)

(82)

(89)
(101)

(122)

(132)

The opposition

opposi tion was

t he patent was

The opposition

2761.D
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118, pages 533 to 565, 1978,

Mer cereau-Puijalon et al., Nature 275,
pages 505 to 510, 1978,

Hol ngren, A., The Journal of Bio-

chem stry 254, No. 18, pages 9113 to 9119,
1979,

Guarente et al., Cell 20, pages 543 to
553, 1980

Derynck et al., Nature 287, pages 193 to
197, 1980,

Havel |l et al., Proc. Natl. Acad. Sci.
USA, 72, pages 2185 to 2187, 1975,

Vilcek et al., Ann. N Y. Acad. Sci. 284,
pages 703 to 710, 1977,

Wei ssenbach et al., Eur. J. Biochem 98,
pages 1 to 8, 1979,

Sul kowski et al., Ann. N Y. Acad. Sci.
350, pages 339 to 346, 1980,

Jankowski et al., Biochemstry 15, pages
5182 to 5187, 1976,

EP-B-0 034 306

Shepard et al., Nature 294, pages 563 to
565, 1981,

Pat entee's experinental report received
on 10 March 1997,

Declaration of Dr. M A Innis of 6 March
1997.

di vision i ssued a decision whereby the
rejected under Article 102(2) EPC and

mai nt ai ned as grant ed.

di vi si on consi dered that sufficient
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information was given in the patent specification on
how to test the interferon (IFN) biological and

i mmunol ogi cal activities and on how to isolate and
identify the variants of clains 1(b) and (c) for the
requirenents of Article 83 EPC to be fulfilled.

Priority (Articles 87 to 89 EPC) was seen to be valid
from6 June 1980 for claim1l and its dependent cl ains,
and from1 April 1981 for clainms 2 and 3 and their
dependent cl ai ns.

Novelty (Article 54 EPC) was acknow edged over
docunent (1) or (2) because these docunents did not
provi de convinci ng evidence that the plasm d they

di scl osed coul d have expressed | FN-beta from any of the
pBR322 pronmoters. The experinental data submtted by

t he opponent did not credibly show that the anti-viral
activity seen in hosts containing said plasm d was due
to the expression of the human | FN-beta gene.

Wth regard to inventive step, the closest prior art
was identified as docunent (2) and the technical
problemto be sol ved was defined as the reconbi nant
production of a pol ypeptide displaying the

i mmunol ogi cal or biological activity of human | FN- bet a.

The opposition division found that human | FN-beta coul d
not have been expressed in a straightforward manner by
the then existing nethods of expression. Furthernore,
in view of the physical and chem cal differences

bet ween | FN-beta and the mammal i an proteins which had
al ready been produced in reconbi nant form successful
expressi on could not have been predicted. Inventive

step was, thus, acknow edged.

2761.D Y A



- 6 - T 0207/ 94

A/ The appel | ant (opponent) | odged an appeal against the
deci sion of the opposition division, at the sane tine
payi ng the appeal fee. The statenent of grounds of
appeal was submtted.

VII. The respondent (patentee) filed a response to the
grounds of appeal, followed by further subm ssions by
both parti es.

VIIl. The board issued a comruni cation pursuant to
Article 11(2) of the Rules of Procedure of the Boards
of Appeal, setting out the board' s provisional
position.

| X. The board's conmuni cation was foll owed by further
subm ssions from both parties. The respondent filed one
new mai n request which differed fromthe granted set of
clainms in that clains 2, 3, 7 and 10 were del eted and
the other clains renunbered accordingly. Clainms 1, 13
and 14 thus remained the sane as granted clains 1, 17

and 18 respectively (see point | supra).

X. Oral proceedings were held on 8 and 9 April 1997. Two
new auxiliary requests were submtted. New auxiliary
request I was withdrawn at a later stage in the oral
proceedi ngs. New auxiliary request |l differed fromthe
mai n request in that the feature "di splaying the
i mmunol ogi cal or biological activity of human bet a-
interferon" was replaced by the feature "displaying the
bi ol ogi cal activity of human beta-interferon" in all of

the clains containing it. In particular, claiml read:

2761.D Y A
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"1. A reconbi nant DNA nol ecul e capabl e of inducing the

expression in a unicellular host of a polypeptide

di spl ayi ng the biological activity of human bet a-

interferon, said nolecule conprising a DNA sequence

sel ected from
(a) the DNA inserts of G pPLa-HFIF-67-12 (Hincll -
Sau3Al ), G pPLa-HFIF-67-12 19 (Hincll-Sau3Al),
and G pPLc- HFI F-67-8 (Hincl|-Sau3Al) carried by
the m croorgani sns identified by accession nunbers
DSM 1851- 1954, respectively,

(b) DNA sequences which hybridize to any of the
foregoing DNA inserts, and

(c) DNA sequences which are degenerate as a result
of the genetic code to the DNA inserts and

sequences defined in (a) and (b) and which code on
expression for a pol ypeptide having the sanme am no

aci d sequence,

sai d DNA sequence being operatively |linked to an
expression control sequence in said reconbi nant DNA

nmol ecul e. "

The subm ssions in witing and during oral proceedi ngs

by the appellant were essentially as foll ows:

Priority:

For a priority application to establish valid priority
rights, it was necessary that it be enabling and
di scl osed all of the essential features of the clained

subj ect-matter. According to the case | aw of the EPO

2761.D Y A
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(T 409/91, QI EPO 1994, 653, T 435/91, QJ EPO 1995, 188)
enabl ement could only be acknow edged if the envisaged
result could be achieved wi thout undue burden within
the whole anbit of the claim

The second priority docunent formally disclosed the
three specific plasmds of claim1(a) as well as the
variants of claim1(b) and (c), but it was not
enabling. One of the specific plasmds of claim1(a)
was | ater shown not to produce a pol ypeptide with beta-
| FN bi ol ogi cal activity (docunent (62)), whereas the
other two directed the synthesis of fusion proteins
whi ch were bound to have properties different from
those of mature beta-IFN. The step of proteolytic

cl eavage whi ch woul d be necessary to make theminto
mat ure reconbi nant interferon was not nentioned.

Furt hernore, docunment (16) indicated that mature
reconbi nant beta-1FN did not have the sanme nol ecul ar
wei ght as natural mature beta-1FN. Finally, the
appel l ant had submtted an affidavit (docunent (132))
which, in the appellant's view, provided proof that

none of the plasm ds had the required properties.

| solating the DNA variants of claim1(b) and (c) and
testi ng whet her they expressed nmuteins with beta-I1FN

i munol ogi cal or biological properties anobunted to an
undue burden of experinentation. There could be no
certainty that any of the nuteins would be active as no
natural active nmutein of beta-lFN was known.

Docunment (101) disclosed a nutein w thout beta-IFN

activity.

The second priority application did not disclose the

2761.D Y A
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production of beta-1FN in such an anobunt and of such a
quality that it could be nade into the pharnmaceutica
preparation of clainms 13 and 14 (granted clains 17 and
18) .

Because of | ack of enablenent, the second priority
application could not serve to establish valid priority
rights.

Suf ficiency of disclosure

The subject-matter of clains 1, 13 and 14 of all
requests was no nore substantiated in the specification
of the patent in suit than in the second priority
docunent. The requirenents of Article 83 EPC were not
fulfilled.

Novel ty

Docunment (1) or (2) disclosed the plasmd Tpl F319-13 in
whi ch the beta-IFN cDNA had been inserted into the
EcoRl site of pBR322. At this position, the cDNA could
be transcribed fromthe pBR322 P4 pronoter.

Experi nental evidence had been provided by the
appellant of antiviral activity in a |ysate of E. col

cells containing said plasmd

The sanme process which led to the isolation of TplF319-
13 would equally result in the cDNA being inserted in
the opposite orientation in the EcoRl site. In this
case, it could be transcribed fromthe pBR322 Pl
pronoter. Furthernore, it was stated in docunent (1),

page 11, lines 10 to 15, that the transformation of

2761.D Y A
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beta-1 FN cDNA to ot her expression plasm ds woul d enabl e
a host such as E.coli to produce beta-IFN. Docunent (1)
or (2) was, thus, detrinental to the novelty of claiml
under Article 54(2) EPC

Docunent (89) was al so detrinmental to novelty under
Article 54(3) EPC. This |atter docunent disclosed a
process for the isolation of beta-IFN wth two
alternative screening nmethods for the reconbi nant
clones. This process would necessarily and inevitably
enabl e the isolation of the clone expressing the beta-
| FN cDNA, as an anal ogous process had previously
permtted the recovery of 184 al pha-1FN cDNA

reconbi nant cl ones out of 5 000 transformants
(docunent (3)).

The subject-matter of clains 13 and 14 al so | acked
novel ty over docunents (66) and (77) which discl osed
pure natural beta-IFN, as the claimed pharnmaceutica
preparations containing reconbi nant beta-1FN could not
be di stinguished fromthose containing pure natural
bet a- | FN.

| nventive step:

The cl osest prior art was docunent (2) which disclosed
the cloning and nucl eoti de sequence of beta-IFN cDNA
The problemto be solved could be defined as expressing
beta-1 FN in detectable anmobunts fromthis DNA sequence.
The sol ution, which consisted in making a construct
where the beta-IFN cDNA was |inked to a pronoter known
to be active in the chosen host cells, resulted in very

| ow anpbunts of beta-I1FN bei ng made.

2761.D Y A
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Docunent (22) or (23) disclosed expression systens

whi ch were suitable for the expression of beta-IFN as
shown in post-published docunment (21) or (14).

Docunent (3) described the cloning and expression of

al pha-1 FN cDNA. For a person skilled in the art, it
woul d have been obvious to try conbining the teachings
of document (2) with those of any of these docunents to

sol ve the above-stated problem

A reasonabl e expectation of success did exist since it
was al ready known that beta-1FN nRNA was stable in

het er ol ogous host cells, that full glycosilation was
not necessary for the protein to be active and that the
protein properly folded after denaturation and

renat uration.

The properties of beta-I1FN were not so different from
t hose of many eucaryotic proteins which had al ready
been expressed in reconbi nant form (docunent (19)) that
difficulties may have been foreseen. Beta-|FN resenbl ed
al pha-1FN in terns of its hydrophobicity and of the
nunmber of Cys residues it contai ned. The presence of
the rare Il e codon AUA in its coding sequence was not

i nportant since other mammalian proteins with the sane
codon in their coding sequence had al ready been
expressed in reconbi nant form (docunent (22)). There
was no concei vabl e reason why the proximty of two AUG
codons at the 5 end of the gene would interfere with

expr essi on.

XlIl. The respondent's answer was essentially as foll ows:

Priority; sufficiency of disclosure:

2761.D Y A
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No essential features were |lacking in the second
priority application to make the invention work, and
the invention could be carried out fromthe
instructions given therein w thout undue burden over
t he whole anbit of the claim

Al'l of the plasm ds disclosed in the second priority
application had beta-IFN biological activity as could
be seen from pages 71 and 72 of the application.
Docunent (62) did not report that one of the clained

pl asm ds had no bi ol ogical activity but rather that
variabl e results were obtained. The experi nental
conditions used by the appellant to test whether the

pl asm ds directed the synthesis of polypeptides with
the properties of beta-1FN were too far away fromthe
conditions used in the patent in suit to prove that the
activities of these polypeptides could not repeatedly
be obtained. It was clear fromthe fact that the
reconbi nantly produced beta-IFN was active that

proteol ytic cl eavage spontaneously occurred. Thus, this
step did not need to be specifically nmentioned. It was
not relevant to enablenent that different val ues of

nmol ecul ar wei ght had previously been obtained, as the
nmol ecul ar wei ght depended on which form of beta-IFN had

been test ed.

The second priority application (page 80) provided
useful information on how to nodify the already known
beta-1 FN DNA sequence, and testing for beta-IFN
activity only required a very sinple assay. Thus, the
subj ect-matter of claim1(b) and (c) could easily be

obtained. It was EPO practice to grant clains to

2761.D Y A
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hybri di si ng DNA sequences to a known DNA sequence.

Clainms 13 and 14 of all requests also enjoyed priority
rights fromthe second priority application because
said application contained clear evidence that beta-IFN
had been synthesised fromthe disclosed plasm ds and,
starting fromthis result, it was possible to fornulate

a pharmaceutically suitable preparation.

For all of these reasons, the second priority
application enabled the invention. This conclusion al so
applied to the specification of the patent in suit

whi ch conprised the sane information as the second

priority application.

Novel ty:

At their publication date, neither docunent (1) nor
docunent (2) disclosed the fine nolecular structure of
the plasmd alleged to destroy novelty (Tpl F319-13),
even inplicitly, since the P1 and P4 pronoters had not
yet been identified. In Tpl F319-13, the beta | FN-cDNA
was in the wong orientation to be transcribed from PL.
Furthernore, the nRNAs transcripts initiated from P4
woul d never reach the EcoRl site as they stopped sone
200 nucleotides after P4 or in the bla gene. It was

t hus not possible that the plasm ds woul d express beta-
I|FN, ie fall under the scope of the claim The
respondent had carried out activity tests on Tpl F319-13
whi ch had been negative (docunent (122)).

Argui ng that docunent (1), page 11, lines 10 to 15, was

novelty destroying to the subject-matter of claiml

2761.D Y A



- 14 - T 0207/ 94

amounted to conbi ning said docunent with any ot her
docunent di scl osi ng expression plasmds. Such a
conbi nati on was clearly unall owabl e nbsaic work in the

context of assessing novelty.

The skilled person carrying out the process disclosed
i n docunent (89) would not necessarily obtain plasmds
falling within the claim because as many as 800 000
cl ones woul d have to be screened to have a 99% chance
of obtaining one positive clone, which was an

i npossi bl e experinment to carry out. The process
according to docunment (3) which led to 184 positive

cl ones out of 5 000 included one very inportant step
whi ch was m ssing in the process according to

docunent (89).

Nei t her docunent (77) nor docunent (66) disclosed
natural beta-IFNs in pure form They could not destroy
the novelty of the subject-matter of clains 13 and 14.

| nventive step:

Docunment (2) was the closest prior art. The technical
problemto be sol ved was the reconbi nant production of
a pol ypeptide displaying the i mmunol ogi cal or

bi ol ogi cal activity of beta-IFN

The argunent that any of the conbinations of
docunent (2) (beta-1FN cDNA sequence) with

docunent (22) or (23) (avail abl e expression systens)
rendered the invention obvious because each of these
conbi nati ons had successfully been used after the

priority date to express beta-1FN could not be accepted

2761.D Y A
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because, in fact, none of the vectors of docunent (22)
or (23) was ever used in constructs |eading to beta-IFN
expression. The authors of docunments(22) and (23) chose
di fferent expression systenms when they cane to express
reconbi nant beta-1FN (docunments (21) and (14)).

In the same manner, the conbination of document (2)

wi th docunment (3) which disclosed the expression of

al pha-interferon did not negate inventive step because
of the many differences in the structure and properties
of the al pha- and beta-I|FNs.

There was no reasonabl e expectation of success that
active beta-1FN could be retrieved fromthe reconbi nant
hosts because of the properties of beta-IFN. Beta-IFN
had a hi gher apparent hydrophobicity than al pha-1FN
(docunent (81)), which would have caused doubts as to
whet her it would stick to cell nenbranes, thereby

possi bly causing host cell death or preventing its
detectability. It contained three cystein residues and,
t hus, concerns woul d have existed that the w ong

di sul fide bridges would be fornmed (intra- or

extranol ecularly) in the reducing conditions found in
the cytoplasmand in the absence of any glycosyl ation.
The codi ng sequence of beta-1FN contai ned an unusual
codon for Ile, the effect of which on translation could
not have been foreseen. The proximty of two ATGs at
the 5° end of the coding sequence nmay al so have

di sturbed transl ati on.

For all of these reasons, inventive step nmust be

acknow edged.

2761.D Y A
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XI'll. The appellant requested that the decision under appeal
be set aside and that European patent No. 0 041 313 be
revoked.

XIV. The respondent (patentee) requested that the decision
under appeal be set aside and the patent be naintained
on the basis of the follow ng requests:

(a) main request: clains 1 to 14 filed on 10 March
1997

(b) auxiliary request: clains 1 to 14 for al
designated contracting states, except AT, clainms 1
to 11 for AT, submtted during oral proceedings as

second auxiliary request.

Reasons for the decision

1. The appeal is adm ssible.

Main request

2. The main request differs fromthe granted set of clains
in that clainms 2, 3, 7 and 10 have been deleted. In
claim1, the deposited m cro-organi sns are defined by
accessi on nunbers 1851-1854 as in the originally filed
application, page 94. None of these alterations anounts
to added subject-matter nor to an extension of the
protection conferred. The requirenments of
Article 123(2) and (3) EPC are fulfilled.

2761.D Y
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3. The anendments to claim 1l do not render the claim
uncl ear (Article 84 EPC).

Priority; Articles 87 to 89 EPC

4. There was agreenent anongst the parties that the first
priority application does not disclose the subject-
matter of clains 1, 13 and 14. It renmains to be decided
whet her the second priority date is valid.

5. The question at issue is whether the requirenments of
Article 87 EPC that the sane invention is clainmed in
the priority application and the European patent
application are fulfilled in the sense that the
priority application discloses the invention in an
enabl ing manner (See T 296/93, QJ EPO 1995, 627).

6. The second priority application (pages 55 to 60)

di scl oses how to construct the three specific plasmds
of claim1(a), which are also identified by their
deposit nunbers (page 81). The exanpl es show that they
produce pol ypeptides with beta-IFN i munol ogi cal or

bi ol ogi cal activity. Docunent (62) (to be taken as an
expert docunent, page 195) confirnms these results,

al t hough one of the plasm ds synthesises only trace

anounts of the protein.

7. The appel |l ant al so provided an affidavit where the
three plasmds were tested for their properties
(docunent (132)). Two of them were found to synthesise
pol ypeptides with the i mrunol ogi cal properties of beta-
| FN. One of them produced a pol ypeptide with beta-IFN

bi ol ogi cal activity but to a small extent. The plasnd

2761.D Y A
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characterised in docunent (62) as a poor producer did
not express beta-1FN. The board notices that the

met hods used in docunent (132) (steps B and C) to
extract and test the beta-1FN pol ypeptides are
different in quite a nunber of respects fromthe

nmet hods described in the second priority application.
It is thus not possible to infer fromthe half-way
negative results of document (132) that the second
priority application does not disclose the subject-
matter of claim1(a) in an enabling manner.

It has al so been argued that, starting fromthe
teachings of the second priority application, isolating
and testing the DNA variants of claim1(b) and (c)
woul d ampbunt to an undue burden of experinmentation. The
board however remarks that the sequence of beta-IFN
cDNA was known from docunent (2). Chem cal DNA
synthesis or site-directed nutagenesis was avail abl e
fromthe art (docunent (9) or (29)). Inmmunol ogical and
bi ol ogi cal assays of beta-1FN were routinely carried
out (documents (7) and (63)). Thus, in the board's

j udgnent, while involving a non-negligeabl e anount of
work, isolating the DNA variants of claim1(b) and (c)

woul d nonet hel ess have been quite feasible.

The concern voi ced by the appellant that the person
skilled in the art would not have considered it
possible to isolate active beta-1FN protein variants
because no such natural variants had ever been obtained
does not seemto the board to be quite to the point
since claim1(b) and (c) does not relate to protein
variants of beta-IFN but to DNA variants of beta-IFN
cDNA. Any of the cDNA variants which differs fromthe

2761.D Y A



- 19 - T 0207/ 94

CcDNA of claim1(a) by an alteration which does not
i nduce a change in the protein sequence wl|
necessarily lead to an active protein.

10. Clainms 13 and 14 relate to pharnaceutical preparations
cont ai ni ng reconbi nant beta-1FN. I n case |arger
guantities of purer beta-IFN than were obtained in
exanple C of the second priority application would be
needed to make such preparations, the specification of
this application provides on pages 77 to 80 information
on how to produce pure interferon in |arge anmounts. The
board accepts that this information would permt said
producti on.

11. The board concl udes that the subject-matter of the
clains of the main request is enabled by the second
priority application. Consequently, priority has to be
acknow edged from 6 June 1980.

Sufficiency of disclosure, Article 83 EPC

12. The specification of the patent in suit contains the
sanme information as the second priority application
Wth respect to the subject-matter of the clainms of the
main request. It is enabling for the sane reasons as
gi ven under points 4 to 10 supra for said priority

appl i cation.

Novelty, Article 54 EPC

13. Bot h docunents (1) and (2) disclose a plasm d Tpl F319-
13 which carries the beta-1FN cDNA in the EcoRl site of

pBR322 in such an orientation that it could

2761.D Y A



14.

15.

16.

- 20 - T 0207/ 94

theoretically be transcribed fromthe P4 pronoter of
pBR322 and which, if so in practice, could be novelty-
destroying for the subject-matter of claiml.

In the course of oral proceedings before the departnent
of first instance, experinents were presented by the
appellant to the effect that beta-IFN biol ogical
activity could be retrieved fromhost cells transforned
wi th Tpl F319-13. The opposition division found that

t hese experinments did not conclusively show that the
detected antiviral activity could be unanbi guously
attributed to beta-1FN. The board is al so unable to
attach significance to these data since, according to
Figure 1 of these experinents, the protection of the
mamal i an cel |l s agai nst the virus happens at dilutions
of the Tpl F319-13 bacterial extracts bel ow 1:4 whereas,
according to the third paragraph of the experinental
results, manmalian cell growth is nost inhibited at

t hese dil utions.

Furt hernore, document (17) (as an expert opi nion)

di scloses that transcripts initiated at P4 are nostly
104 bp in length. A few nRNA nol ecul es are of greater

l ength but transcription stops into the bla gene before
the EcoRI site. It thus does not seem possible that the

beta-1 FN cDNA woul d ever be transcri bed from PA4.

The data presented by the appellant do not provide
convi nci ng evidence that, contrary to what may
theoretically be expected fromthe nol ecul ar structure
of the plasm d (docunment (17)), said plasm d would

direct the synthesis of beta-IFN
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It has further been argued that the general teaching in
docunent (1) or (2) of the cloning of beta-1FN cDNA in
the EcoRl site of pBR322 was novelty-destroying to the
subject-matter of claim11 since sone reconbi nant cl ones
woul d necessarily be obtained with the beta-IFN cDNA in
such an orientation that it would be transcribed from
the P1 pronoter of pBR322. The board could agree that,
on a statistical basis, one in tw beta-1FN cDNA cl ones
shoul d carry the beta-1FN DNA insert in an orientation
permtting its transcription fromthe P1 pronoter. Yet
evi dence for the existence of such a clone is m ssing.
G ven the fact that docunent (1)(page 11) advi ses that
t he beta-1FN cDNA should be transferred from pBR322 to
an expression vector in order to synthesise beta-IFN

t he board is not convinced that the general teaching in
docunent (1) or (2) constitutes unanbi guous evi dence
for a reconbinant plasm d expressing beta-1FN fromthe
P1 pronoter of pBR322.

Accordingly, and in line with the case | aw of the EPO
(see T 612/92 of 28 February 1996) that the teachings
of a docunent belonging to the prior art nust be

unanbi guous before they can be taken into account for
assessi ng novelty, the board considers that neither
docunent (1) nor docunent (2) are novelty destroying to

the subject-matter of claiml.

Docunent (89) was cited as novelty destroyi ng under
Article 54(3) EPC for the subject-matter of claiml1. It
di scl oses a nethod for the isolation and screening of
reconbi nant pl asm ds expressing beta-1FN cDNA or parts
t her eof . Document (89) does not provide any evidence

that this nethod has ever been carried out. The patent
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specification rather reads |ike a general recipe for

t he cloning of any cDNA. The screening of the potential
reconbi nant cDNA cl ones requires that each of them be
separately tested for biological activity. In the
absence of any step of beta-1FN nRNA enrichnent before
cDNA cloning as well as of any specific neans for
selecting full length cDNA nol ecul es and for ruling out
the antiviral activity of the bacterial extracts, it
nmust be beyond feasibility. The board thus concl udes
that the nmethod according to docunent (89) is not

wor kabl e and that this docunment is not relevant to

novel ty.

20. The novelty of clains 13 and 14 has al so been
chal l enged in view of docunent (66) or (77) which
di scl osed pure beta-1FN. None of these papers is
concerned wi th maki ng pharmaceutical preparations of
beta-I FN. Nor do they provide information on how to
make sufficient anmounts of the protein for such
preparations. The authors of docunment (66) (page 706)
express their concern that the beta-I1FN they isol ated
was not entirely pure. Docunent (66) or (77) cannot be

damagi ng to novelty.

21. Fromall this, it follows that the novelty of the

clains of the main request has to be acknow edged.

Inventive step

22. The cl osest prior art is docunent (2) which discloses

the cloning of beta-1FN cDNA as well as its sequence.

23. Starting fromthis prior art, the objective technical
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problemto be solved is the reconbi nant production of a
pol ypepti de di spl ayi ng i munol ogi cal or bi ol ogi cal
activity of human beta-IFN.

Consi dering that the need for beta-IFN was clearly
expressed in the prior art and that reconbi nant DNA
technol ogy was generally regarded as the neans to
produce a hitherto rare protein (docunment (7)), the
formul ation of this problemis obvious.

The solution provided in claim1(a) is to construct
reconbi nant plasm ds where the beta-I1FN cDNA is

i nserted downstream of a pronoter in such a manner that
it would be transcribed fromthis pronoter and

translated in an active form

In part C of the specification of the patent in suit,
the three specific plasmds of claim11(a) are shown to
direct the synthesis of polypeptides answering the
terms of the claim albeit in small quantities, but
"reconbi nant production” is not synonynmous wth
production at a high level. Thus, the board is
satisfied that the above-stated probl em has been

sol ved.

At the priority date, the reconbi nant expression of
genes from hi gher eucaryots had al ready been achi eved.
Reconbi nant expression vectors had been constructed for
t he production of proinsulin, human growth hornone and
oval bumin in a fused state fromthe p, p,, B and p
pronoters, respectively (docunents (10), (12) and (34).
In the same manner, the human growt h hornone and SV40 t
anti gen codi ng sequences had been linked to the p,_
pronoter in such a way that both proteins could be
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produced in an unfused state (docunents (22) and (23)).
In the board's judgnent, all of these achievenents
inply that the insertion of the beta-1FN coding
sequence downstream of a pronoter so that it would be
transcribed fromits pronoter and subsequently
translated in an active formnust prima facie have been

considered quite feasible.

The opposition division came to the opposite conclusion
on the grounds that two groups which achieved
expressi on of beta-1FN cDNA shortly after the
respondent did not make use of the readily avail able
vectors (docunents (14) and (21)) but of vector systens
whi ch had been published after the priority date of the
pat ent (docunent (53)) or which were not available to

t he public (docunment (21)).

The vector systens devel oped in docunents (53) and (21)
were devised to ensure the in-frane translation of the
foreign coding sequence in an unfused state. They
Iightened the task of the skilled person. In the
board's judgnent, the authors of docunents (14) and
(21) were totally justified in using these newer and
nmore efficient tools to reach the goal they had set

t hensel ves. Yet, this does not nean that, at the
priority date, the skilled person aware of the
difficulties inherent in in-frame translation would
necessarily have discarded the previously existing
vectors. In fact, in docunent (12) (page 605, third
col umm, second paragraph) these problens were already
acknow edged and the anal ogous sol uti on was proposed
with the p, expression systemand in a nore generic

manner in docunent (53) with the p,, pronoter system

2761.D



31.

32.

- 25 - T 0207/ 94

Thus, the board concludes that the construction of the
bet a- 1 FN expressi on vector per se, using pronoter
systens known to work in the prior art should not
require nore than routine work fromthe average skilled
person. The point which remains to be decided is

t herefore whether the skilled person would have
reasonably expected the beta-IFN cDNA to be expressed
in the reconbi nant host as an active protein, in the
light of the known properties of the human beta-1FN
(see section XIl, chapter "inventive step"”,

par agr aph 4).

In this context, it has to be borne in mnd that "the
hope to succeed"” should not be m sconstrued as "a
reasonabl e expectation of success" (see T 296/93, QJ
EPO 1995, 627). In the board' s judgnent, the forner is
the nmere expression of a wish whereas the latter
requires a scientific evaluation of the facts at hand.
In the case of gene expression, this evaluation
necessitates that the properties of the "expression
partners” (the gene to be expressed and its protein
product on the one hand, and the reconbi nant host on

the other) be conpared.

| f any one of them has properties which comobn general
know edge at the priority date woul d have suggested

m ght be unfavourable to their relationship, it is
justified to conclude that the person skilled in the
art woul d have had no reasonabl e expectation of

Success.
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The situation often occurs, however, that no neani ngful
conparison can be carried out sinply because there is
not enough avail abl e knowl edge on both partners. Such a
situation nust, thus, be assessed in the light of the
prior art, as the average person skilled in the art
woul d have done at the priority date.

It has to be assuned that the average skilled person
woul d not engage in creative thinking (see T 500/91 of
22 Septenber 1992). Yet he or she can be expected to
react in a way common to all skilled persons at any
tinme, nanely that an assunption or hypothesis about a
possi bl e obstacle to the successful realisation of a
proj ect nust always be based on facts. Thus, in the
board's view, an absence of evidence that a given
feature m ght be an obstacle to carrying out an

i nvention would not be taken as an indication that this
i nvention could not be achieved, nor that it coul d.

The respondent has pointed to a nunber of properties of
beta- I FN and beta-I1 FN cDNA as potenti al sources of
difficulties for expression: the high hydrophobicity of
beta-1FN, the presence of an uneven nunber of cysteine
residues in its am no-acid sequence, the existence of
two narrowmy spaced ATGs at the 5 end of the beta-IFN
cDNA, the presence of the rare Ile AUA codon. All of

these properties wll be considered in turn.

The docunents formng the state of the art at the
priority date and dealing with the hydrophobicity of
beta-|I FN are docunents (81) and (82). Both are studies
of the beta-IFN ability to stick to specific |igands on

colums and both cone to the conclusion that beta-|FN
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binds to the colums by way of hydrophobic

i nteractions. Docunent (81) stresses the "nuch nore
pronounced appar ent hydrophobicity" of beta-IFN
conpared with al pha-IFN

The respondent concludes fromthese teachings that
bet a- I FN woul d have been expected to bind to the cel
nmenbranes and, therefore, to be toxic to the cells or
to be undetectable.

There is no evidence on file to indicate the extent to
whi ch an hydrophobic protein was expected to stick to
cell menbranes or that this phenomenon, if occurring at
all, would have been regarded as a cause for lethality.
Li nking cell death to hydrophobicity thus anmounts to a
groundl ess assunpti on which cannot be retained in the
eval uation of "reasonabl e expectation of success" (see
point 34, supra). As to the problem of undetectability,
the solution to this problemis provided by

docunent (82) which discloses that active beta-IFN may
be retrieved froma hydrophobic association with the
hel p of ethylene glycol. The board thus concl udes that
t he apparent hydrophobicity of beta-IFN, while known,
woul d not have been perceived by the person skilled in
the art as seriously putting in jeopardy its expression

in a reconbi nant host.
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At the priority date it was known that beta-1FN had an
uneven nunber of Cys residues (3) inits amno-acid
sequence. Looking at the state of the art at the
priority date with regard to proteins with S-S bridges,
it becones apparent that E.coli proteins, the tertiary
structure of which involved S-S bridges, were known.
Manmal i an proteins with S-S bridges (docunents (34) and
(41)) had been expressed in E.coli transfornmed cells
(docunents (34) and (10)). Reconbi nant human al pha
interferon (docunent (3)) and rat growth hornone
(docunent (12)) which each contained an uneven nunber
of cysteins (5) had been recovered in an active form
Accordingly, the skilled person aware of the state of
the art would not have considered the formation of S-S
bridges in E.coli froman uneven nunber of cysteins and
their maintenance to be likely to decrease the
expectation of successfully expressing active beta-I1FN
in said cells.

Turning now to the pre-beta-IFN cDNA sequence, it can
be seen that it contains two ATGs, twenty codons apart
at its 5 end, one of thembeing the translation
initiation codon. The argunent runs that the person
skilled in the art at the priority date would not have
known what effect the neighbouring internal AUG codon
on the m RNA woul d have on expression. To the board,
this neans that no del eterious effects on expression
had ever been associated with the presence of this
codon in this position. Therefore, this follows the
reasoni ng devel oped under point 34 (supra) that an
assunption w thout grounds cannot enter the eval uation

of reasonabl e expectation of success.
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Further, it has been pointed out that the presence of
the rare Ile codon in the beta-1FN cDNA sequence woul d
have been felt as a potential barrier to the

transl ation of the beta-1FN nRNA as the presence of
rare codons was known to limt protein synthesis. A
nunber of docunents published before the priority date
di scl ose the reconbi nant expression in E. coli of
protei ns encoded by genes containing rare codons. In
particul ar, human growth hornone had been expressed
while its DNA contained the AUA Il e codon

(docunent (12)). Yet again, the board is of the opinion
that this feature would not have been thought by a
skilled person to interfere with beta-IFN cDNA
translation in such a drastic manner as to prevent

expr essi on.

Finally, the respondent argued that the sumtotal of

all these all edged "concerns" would anmount to sonething
whi ch woul d prevent the skilled person to enter the
task of expressing beta-1FN. In points 36 to 41, the
board showed that no single "concern" has a scientific
basis. As the sumtotal of no "concerns" can scarcely

anopunt to nore than no "concerns”, this argunent fails.

In sunmary, the respondent's subm ssion that the known
features of beta-IFN would necessarily have been
regarded as insurnountable obstacles for its expression
in reconbinant form even in the absence of any
suggestions in the art that such kind of features was
likely to cause problens for expression cannot convi nce
the board. Rather to the board, the skilled person
woul d consi der the know edge of the properties of beta-

| FN as an asset in identifying in the light of the
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state of the art which problens, if any, such
properties may cause and which solutions were
avai | abl e. By doing so, the skilled person would cone
to the conclusion that the properties of beta-1FN were
not such as to bar the way to its expression.

44. In view of the above findings (parapraghs 27 to 41),
the main request is rejected for lack of inventive

st ep.

Auxiliary request

45. In the auxiliary request maintained by the respondent
at oral proceedings (second auxiliary request), the
pol ypeptide of clains 1 and 8 to 12 has been restricted
to one of the pol ypeptides which was already clained in
granted clains 1 and 12 to 16 (ie with the biol ogical
activity of human beta-1FN). No objections are raised
to these clains under Articles 123(2) and (3) and 84
EPC.
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46. In relinquishing a claimto a nolecule with the
i mmunogenicity of beta-IFN, the respondent nmay have
avoi ded potential objections that it would not have
required any inventive step to produce fragnents of the
protein which woul d have kept sone of the imunogenic
determ nants characteristic of the beta-1FN whol e
nol ecule. It remai ns nonethel ess that the board's
reasoni ng concerning the inventive step of claim1l of
the main request (see points 27 to 44, supra) applies
equal Iy irrespective of whether the reconbi nant
nol ecul e is characterised by its i mmunogenic capacities
or its biological activity. The sane conclusion is thus
reached as in paragraph 43, nanely that the subject-
matter of claim1l of the auxiliary request fails to
fulfil the requirements of Article 56 EPC

47. The auxiliary request is rejected for lack of inventive

st ep.

Or der

For these reasons it is decided that:

1. The deci sion under appeal is set aside.
2. The patent is revoked
The Regi strar: The Chai r woman:
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D. Spigarelli U. Ki nkel dey
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