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Summary of facts and submissions

I. European patent No. 0 041 313 (application

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

recombinant DNA molecules and processes for producing

human fibroblast interferon" and claiming priority from

GB 8011306 of 3 April 1980 and GB 8018701 of 6 June

1980 was granted for eleven contracting states with

18 claims (15 claims for AT).

Claims 1, 17 and 18 for all contracting states other

than AT read:

"1. A recombinant DNA molecule capable of inducing the

expression in a unicellular host of a polypeptide

displaying the immunological or biological activity of

human beta-interferon, said molecule comprising a DNA

sequence selected from:

(a) the DNA inserts of G-pPLa-HFIF-67-12 (HincII-

Sau3AI), G-pPLa-HFIF-67-12 ∆19 (HincII-Sau3AI),

and G-pPLc-HFIF-67-8 (HincII-Sau3AI) carried by

the microorganisms identified by accession numbers

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 polypeptide having the same amino

acid sequence,
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said DNA sequence being operatively linked to an

expression control sequence in said recombinant DNA

molecule."

"17. A composition for treating human viruses, for

treating human cancers or tumors, or for immuno-

modulation which comprises as a sole IFN-beta a

polypeptide produced according to any one of claims 12

to 16."

 "18. The use as a sole IFN-beta of a polypeptide

produced according to any one of the claims 12 to 16,

for the manufacture of a composition for treating human

viruses, for treating human cancers or tumors, or for

immunomodulation."

Claims 2 to 7 specified further embodiments of the

recombinant DNA molecule of claim 1. Claims 8 to 10

were directed to unicellular hosts transformed with the

claimed recombinant DNA molecules. Claim 11 was

directed to a method for making these unicellular

hosts. Claims 12 to 16 were addressed to methods for

producing the polypeptide encoded by the recombinant

DNA molecule according to anyone of claims 1 to 7.

The corresponding claims were granted for AT.

II. A notice of opposition was filed against the European

patent. Revocation of the patent was requested on the

grounds of Article 100(a) EPC (lack of novelty and

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

of disclosure).
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III. In the course of the procedure, one hundred and forty-

three documents were filed. Of these, the following

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) : Itakura 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) : Stüber 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 November 1993,

(21) : Goeddel et al., Nucl. Acids Res. 8,

pages 4057 to 4074, 1980,

(22) : Goeddel 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 Weissmann, J. Mol. Biol.
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118, pages 533 to 565, 1978,

(34) : Mercereau-Puijalon et al., Nature 275,

pages 505 to 510, 1978,

(41) : Holmgren, A., The Journal of Bio-

chemistry 254, No.18, pages 9113 to 9119,

1979,

(53) : Guarente et al., Cell 20, pages 543 to

553, 1980

(62) : Derynck et al., Nature 287, pages 193 to

197, 1980,

(63) : Havell et al., Proc. Natl. Acad. Sci.

USA, 72, pages 2185 to 2187, 1975,

(66) : Vilcek et al., Ann. N. Y. Acad. Sci. 284,

pages 703 to 710, 1977,

(77) : Weissenbach et al., Eur. J. Biochem. 98,

pages 1 to 8, 1979,

(81) : Sulkowski et al., Ann. N. Y. Acad. Sci.

350, pages 339 to 346, 1980,

(82) : Jankowski et al., Biochemistry 15, pages

5182 to 5187, 1976,

(89) : EP-B-0 034 306

(101) : Shepard et al., Nature 294, pages 563 to

565, 1981,

(122) : Patentee's experimental report received

on 10 March 1997,

(132) : Declaration of Dr. M. A. Innis of 6 March

1997.

IV. The opposition division issued a decision whereby the

opposition was rejected under Article 102(2) EPC and

the patent was maintained as granted.

V. The opposition division considered that sufficient
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information was given in the patent specification on

how to test the interferon (IFN) biological and

immunological activities and on how to isolate and

identify the variants of claims 1(b) and (c) for the

requirements of Article 83 EPC to be fulfilled.

Priority (Articles 87 to 89 EPC) was seen to be valid

from 6 June 1980 for claim 1 and its dependent claims,

and from 1 April 1981 for claims 2 and 3 and their

dependent claims.

Novelty (Article 54 EPC) was acknowledged over

document (1) or (2) because these documents did not

provide convincing evidence that the plasmid they

disclosed could have expressed IFN-beta from any of the

pBR322 promoters. The experimental data submitted by

the opponent did not credibly show that the anti-viral

activity seen in hosts containing said plasmid was due

to the expression of the human IFN-beta gene.

With regard to inventive step, the closest prior art

was identified as document (2) and the technical

problem to be solved was defined as the recombinant

production of a polypeptide displaying the

immunological or biological activity of human IFN-beta.

The opposition division found that human IFN-beta could

not have been expressed in a straightforward manner by

the then existing methods of expression. Furthermore,

in view of the physical and chemical differences

between IFN-beta and the mammalian proteins which had

already been produced in recombinant form, successful

expression could not have been predicted. Inventive

step was, thus, acknowledged.
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VI. The appellant (opponent) lodged an appeal against the

decision of the opposition division, at the same time

paying the appeal fee. The statement of grounds of

appeal was submitted.

VII. The respondent (patentee) filed a response to the

grounds of appeal, followed by further submissions by

both parties.

VIII. The board issued a communication pursuant to

Article 11(2) of the Rules of Procedure of the Boards

of Appeal, setting out the board's provisional

position.

IX. The board's communication was followed by further

submissions from both parties. The respondent filed one

new main request which differed from the granted set of

claims in that claims 2, 3, 7 and 10 were deleted and

the other claims renumbered accordingly. Claims 1, 13

and 14 thus remained the same as granted claims 1, 17

and 18 respectively (see point I supra).

X. Oral proceedings were held on 8 and 9 April 1997. Two

new auxiliary requests were submitted. New auxiliary

request I was withdrawn at a later stage in the oral

proceedings. New auxiliary request II differed from the

main request in that the feature "displaying the

immunological or biological activity of human beta-

interferon" was replaced by the feature "displaying the

biological activity of human beta-interferon" in all of

the claims containing it. In particular, claim 1 read:



- 7 - T 0207/94

2761.D .../...

"1. A recombinant DNA molecule capable of inducing the

expression in a unicellular host of a polypeptide

displaying the biological activity of human beta-

interferon, said molecule comprising a DNA sequence

selected from:

(a) the DNA inserts of G-pPLa-HFIF-67-12 (HincII-

Sau3AI), G-pPLa-HFIF-67-12  19 (HincII-Sau3AI),

and G-pPLc-HFIF-67-8 (HincII-Sau3AI) carried by

the microorganisms identified by accession numbers

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 polypeptide having the same amino

acid sequence,

said DNA sequence being operatively linked to an

expression control sequence in said recombinant DNA

molecule."

XI. The submissions in writing and during oral proceedings

by the appellant were essentially as follows:

Priority:

For a priority application to establish valid priority

rights, it was necessary that it be enabling and

disclosed all of the essential features of the claimed

subject-matter. According to the case law of the EPO
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(T 409/91, OJ EPO 1994,653, T 435/91, OJ EPO 1995,188)

enablement could only be acknowledged if the envisaged

result could be achieved without undue burden within

the whole ambit of the claim.

The second priority document formally disclosed the

three specific plasmids of claim 1(a) as well as the

variants of claim 1(b) and (c), but it was not

enabling. One of the specific plasmids of claim 1(a)

was later shown not to produce a polypeptide with beta-

IFN biological activity (document (62)), whereas the

other two directed the synthesis of fusion proteins

which were bound to have properties different from

those of mature beta-IFN. The step of proteolytic

cleavage which would be necessary to make them into

mature recombinant interferon was not mentioned.

Furthermore, document (16) indicated that mature

recombinant beta-IFN did not have the same molecular

weight as natural mature beta-IFN. Finally, the

appellant had submitted an affidavit (document (132))

which, in the appellant's view, provided proof that

none of the plasmids had the required properties.

Isolating the DNA variants of claim 1(b) and (c) and

testing whether they expressed muteins with beta-IFN

immunological or biological properties amounted to an

undue burden of experimentation. There could be no

certainty that any of the muteins would be active as no

natural active mutein of beta-IFN was known.

Document (101) disclosed a mutein without beta-IFN

activity.

The second priority application did not disclose the
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production of beta-IFN in such an amount and of such a

quality that it could be made into the pharmaceutical

preparation of claims 13 and 14 (granted claims 17 and

18).

Because of lack of enablement, the second priority

application could not serve to establish valid priority

rights.

Sufficiency of disclosure

The subject-matter of claims 1, 13 and 14 of all

requests was no more substantiated in the specification

of the patent in suit than in the second priority

document. The requirements of Article 83 EPC were not

fulfilled.

Novelty

Document (1) or (2) disclosed the plasmid TpIF319-13 in

which the beta-IFN cDNA had been inserted into the

EcoRI site of pBR322. At this position, the cDNA could

be transcribed from the pBR322 P4 promoter.

Experimental evidence had been provided by the

appellant of antiviral activity in a lysate of E.coli

cells containing said plasmid.

The same process which led to the isolation of TpIF319-

13 would equally result in the cDNA being inserted in

the opposite orientation in the EcoRI site. In this

case, it could be transcribed from the pBR322 P1

promoter. Furthermore, it was stated in document (1),

page 11, lines 10 to 15, that the transformation of
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beta-IFN cDNA to other expression plasmids would enable

a host such as E.coli to produce beta-IFN. Document (1)

or (2) was, thus, detrimental to the novelty of claim 1

under Article 54(2) EPC.

Document (89) was also detrimental to novelty under

Article 54(3) EPC. This latter document disclosed a

process for the isolation of beta-IFN with two

alternative screening methods for the recombinant

clones. This process would necessarily and inevitably

enable the isolation of the clone expressing the beta-

IFN cDNA, as an analogous process had previously

permitted the recovery of 184 alpha-IFN cDNA

recombinant clones out of 5 000 transformants

(document (3)).

The subject-matter of claims 13 and 14 also lacked

novelty over documents (66) and (77) which disclosed

pure natural beta-IFN, as the claimed pharmaceutical

preparations containing recombinant beta-IFN could not

be distinguished from those containing pure natural

beta-IFN.

Inventive step:

The closest prior art was document (2) which disclosed

the cloning and nucleotide sequence of beta-IFN cDNA.

The problem to be solved could be defined as expressing

beta-IFN in detectable amounts from this DNA sequence.

The solution, which consisted in making a construct

where the beta-IFN cDNA was linked to a promoter known

to be active in the chosen host cells, resulted in very

low amounts of beta-IFN being made.
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Document (22) or (23) disclosed expression systems

which were suitable for the expression of beta-IFN as

shown in post-published document (21) or (14).

Document (3) described the cloning and expression of

alpha-IFN cDNA. For a person skilled in the art, it

would have been obvious to try combining the teachings

of document (2) with those of any of these documents to

solve the above-stated problem.

A reasonable expectation of success did exist since it

was already known that beta-IFN mRNA was stable in

heterologous host cells, that full glycosilation was

not necessary for the protein to be active and that the

protein properly folded after denaturation and

renaturation.

The properties of beta-IFN were not so different from

those of many eucaryotic proteins which had already

been expressed in recombinant form (document (19)) that

difficulties may have been foreseen. Beta-IFN resembled

alpha-IFN in terms of its hydrophobicity and of the

number of Cys residues it contained. The presence of

the rare Ile codon AUA in its coding sequence was not

important since other mammalian proteins with the same

codon in their coding sequence had already been

expressed in recombinant form (document (22)). There

was no conceivable reason why the proximity of two AUG

codons at the 5' end of the gene would interfere with

expression.

XII. The respondent's answer was essentially as follows:

Priority; sufficiency of disclosure:
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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 from the

instructions given therein without undue burden over

the whole ambit of the claim.

All of the plasmids disclosed in the second priority

application had beta-IFN biological activity as could

be seen from pages 71 and 72 of the application.

Document (62) did not report that one of the claimed

plasmids had no biological activity but rather that

variable results were obtained. The experimental

conditions used by the appellant to test whether the

plasmids directed the synthesis of polypeptides with

the properties of beta-IFN were too far away from the

conditions used in the patent in suit to prove that the

activities of these polypeptides could not repeatedly

be obtained. It was clear from the fact that the

recombinantly produced beta-IFN was active that

proteolytic cleavage spontaneously occurred. Thus, this

step did not need to be specifically mentioned. It was

not relevant to enablement that different values of

molecular weight had previously been obtained, as the

molecular weight depended on which form of beta-IFN had

been tested.

The second priority application (page 80) provided

useful information on how to modify the already known

beta-IFN DNA sequence, and testing for beta-IFN

activity only required a very simple assay. Thus, the

subject-matter of claim 1(b) and (c) could easily be

obtained. It was EPO practice to grant claims to
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hybridising DNA sequences to a known DNA sequence.

Claims 13 and 14 of all requests also enjoyed priority

rights from the second priority application because

said application contained clear evidence that beta-IFN

had been synthesised from the disclosed plasmids and,

starting from this result, it was possible to formulate

a pharmaceutically suitable preparation.

For all of these reasons, the second priority

application enabled the invention. This conclusion also

applied to the specification of the patent in suit

which comprised the same information as the second

priority application.

Novelty:

At their publication date, neither document (1) nor

document (2) disclosed the fine molecular structure of

the plasmid alleged to destroy novelty (TpIF319-13),

even implicitly, since the P1 and P4 promoters had not

yet been identified. In TpIF319-13, the beta IFN-cDNA

was in the wrong orientation to be transcribed from P1.

Furthermore, the mRNAs transcripts initiated from P4

would never reach the EcoRI site as they stopped some

200 nucleotides after P4 or in the bla gene. It was

thus not possible that the plasmids would express beta-

IFN, ie fall under the scope of the claim. The

respondent had carried out activity tests on TpIF319-13

which had been negative (document (122)).

Arguing that document (1), page 11, lines 10 to 15, was

novelty destroying to the subject-matter of claim 1
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amounted to combining said document with any other

document disclosing expression plasmids. Such a

combination was clearly unallowable mosaic work in the

context of assessing novelty.

The skilled person carrying out the process disclosed

in document (89) would not necessarily obtain plasmids

falling within the claim, because as many as 800 000

clones would have to be screened to have a 99% chance

of obtaining one positive clone, which was an

impossible experiment to carry out. The process

according to document (3) which led to 184 positive

clones out of 5 000 included one very important step

which was missing in the process according to

document (89).

Neither document (77) nor document (66) disclosed

natural beta-IFNs in pure form. They could not destroy

the novelty of the subject-matter of claims 13 and 14.

Inventive step:

Document (2) was the closest prior art. The technical

problem to be solved was the recombinant production of

a polypeptide displaying the immunological or

biological activity of beta-IFN.

The argument that any of the combinations of

document (2) (beta-IFN cDNA sequence) with

document (22) or (23) (available expression systems)

rendered the invention obvious because each of these

combinations had successfully been used after the

priority date to express beta-IFN could not be accepted
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because, in fact, none of the vectors of document (22)

or (23) was ever used in constructs leading to beta-IFN

expression. The authors of documents(22) and (23) chose

different expression systems when they came to express

recombinant beta-IFN (documents (21) and (14)).

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

with document (3) which disclosed the expression of

alpha-interferon did not negate inventive step because

of the many differences in the structure and properties

of the alpha- and beta-IFNs.

There was no reasonable expectation of success that

active beta-IFN could be retrieved from the recombinant

hosts because of the properties of beta-IFN. Beta-IFN

had a higher apparent hydrophobicity than alpha-IFN

(document (81)), which would have caused doubts as to

whether it would stick to cell membranes, thereby

possibly causing host cell death or preventing its

detectability. It contained three cystein residues and,

thus, concerns would have existed that the wrong

disulfide bridges would be formed (intra- or

extramolecularly) in the reducing conditions found in

the cytoplasm and in the absence of any glycosylation.

The coding sequence of beta-IFN contained an unusual

codon for Ile, the effect of which on translation could

not have been foreseen. The proximity of two ATGs at

the 5' end of the coding sequence may also have

disturbed translation.

For all of these reasons, inventive step must be

acknowledged.
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XIII. 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 maintained

on the basis of the following requests:

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

1997

(b) auxiliary request: claims 1 to 14 for all

designated contracting states, except AT, claims 1

to 11 for AT, submitted during oral proceedings as

second auxiliary request.

Reasons for the decision

1. The appeal is admissible.

Main request

2. The main request differs from the granted set of claims

in that claims 2, 3, 7 and 10 have been deleted. In

claim 1, the deposited micro-organisms are defined by

accession numbers 1851-1854 as in the originally filed

application, page 94. None of these alterations amounts

to added subject-matter nor to an extension of the

protection conferred. The requirements of

Article 123(2) and (3) EPC are fulfilled.
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3. The amendments to claim 1 do not render the claim

unclear (Article 84 EPC).

Priority; Articles 87 to 89 EPC

4. There was agreement amongst the parties that the first

priority application does not disclose the subject-

matter of claims 1, 13 and 14. It remains to be decided

whether the second priority date is valid.

5. The question at issue is whether the requirements of

Article 87 EPC that the same invention is claimed in

the priority application and the European patent

application are fulfilled in the sense that the

priority application discloses the invention in an

enabling manner (See T 296/93, OJ EPO 1995, 627).

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

discloses how to construct the three specific plasmids

of claim 1(a), which are also identified by their

deposit numbers (page 81). The examples show that they

produce polypeptides with beta-IFN immunological or

biological activity. Document (62) (to be taken as an

expert document, page 195) confirms these results,

although one of the plasmids synthesises only trace

amounts of the protein.

7. The appellant also provided an affidavit where the

three plasmids were tested for their properties

(document (132)). Two of them were found to synthesise

polypeptides with the immunological properties of beta-

IFN. One of them produced a polypeptide with beta-IFN

biological activity but to a small extent. The plasmid
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characterised in document (62) as a poor producer did

not express beta-IFN. The board notices that the

methods used in document (132) (steps B and C) to

extract and test the beta-IFN polypeptides are

different in quite a number of respects from the

methods described in the second priority application.

It is thus not possible to infer from the half-way

negative results of document (132) that the second

priority application does not disclose the subject-

matter of claim 1(a) in an enabling manner.

8. It has also been argued that, starting from the

teachings of the second priority application, isolating

and testing the DNA variants of claim 1(b) and (c)

would amount to an undue burden of experimentation. The

board however remarks that the sequence of beta-IFN

cDNA was known from document (2). Chemical DNA

synthesis or site-directed mutagenesis was available

from the art (document (9) or (29)). Immunological and

biological assays of beta-IFN were routinely carried

out (documents (7) and (63)). Thus, in the board's

judgment, while involving a non-negligeable amount of

work, isolating the DNA variants of claim 1(b) and (c)

would nonetheless have been quite feasible.

9. The concern voiced by the appellant that the person

skilled in the art would not have considered it

possible to isolate active beta-IFN protein variants

because no such natural variants had ever been obtained

does not seem to the board to be quite to the point

since claim 1(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 from the
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cDNA of claim 1(a) by an alteration which does not

induce a change in the protein sequence will

necessarily lead to an active protein.

10. Claims 13 and 14 relate to pharmaceutical preparations

containing recombinant beta-IFN. In case larger

quantities of purer beta-IFN than were obtained in

example 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 large amounts. The

board accepts that this information would permit said

production.

11. The board concludes that the subject-matter of the

claims of the main request is enabled by the second

priority application. Consequently, priority has to be

acknowledged from 6 June 1980.

Sufficiency of disclosure, Article 83 EPC

12. The specification of the patent in suit contains the

same information as the second priority application

with respect to the subject-matter of the claims of the

main request. It is enabling for the same reasons as

given under points 4 to 10 supra for said priority

application.

Novelty, Article 54 EPC

13. Both documents (1) and (2) disclose a plasmid TpIF319-

13 which carries the beta-IFN cDNA in the EcoRI site of

pBR322 in such an orientation that it could
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theoretically be transcribed from the P4 promoter of

pBR322 and which, if so in practice, could be novelty-

destroying for the subject-matter of claim 1.

14. In the course of oral proceedings before the department

of first instance, experiments were presented by the

appellant to the effect that beta-IFN biological

activity could be retrieved from host cells transformed

with TpIF319-13. The opposition division found that

these experiments did not conclusively show that the

detected antiviral activity could be unambiguously

attributed to beta-IFN. The board is also unable to

attach  significance to these data since, according to

Figure 1 of these experiments, the protection of the

mammalian cells against the virus happens at dilutions

of the TpIF319-13 bacterial extracts below 1:4 whereas,

according to the third paragraph of the experimental

results, mammalian cell growth is most inhibited at

these dilutions.

15. Furthermore, document (17) (as an expert opinion)

discloses that transcripts initiated at P4 are mostly

104 bp in length. A few mRNA molecules are of greater

length but transcription stops into the bla gene before

the EcoRI site. It thus does not seem possible that the

beta-IFN cDNA would ever be transcribed from P4.

16. The data presented by the appellant do not provide

convincing evidence that, contrary to what may

theoretically be expected from the molecular structure

of the plasmid (document (17)), said plasmid would

direct the synthesis of beta-IFN.
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17. It has further been argued that the general teaching in

document (1) or (2) of the cloning of beta-IFN cDNA in

the EcoRI site of pBR322 was novelty-destroying to the

subject-matter of claim 1 since some recombinant clones

would necessarily be obtained with the beta-IFN cDNA in

such an orientation that it would be transcribed from

the P1 promoter of pBR322. The board could agree that,

on a statistical basis, one in two beta-IFN cDNA clones

should carry the beta-IFN DNA insert in an orientation

permitting its transcription from the P1 promoter. Yet

evidence for the existence of such a clone is missing.

Given the fact that document (1)(page 11) advises that

the beta-IFN cDNA should be transferred from pBR322 to

an expression vector in order to synthesise beta-IFN,

the board is not convinced that the general teaching in

document (1) or (2) constitutes unambiguous evidence

for a recombinant plasmid expressing beta-IFN from the

P1 promoter of pBR322.

18. Accordingly, and in line with the case law of the EPO

(see T 612/92 of 28 February 1996) that the teachings

of a document belonging to the prior art must be

unambiguous before they can be taken into account for

assessing novelty, the board considers that neither

document (1) nor document (2) are novelty destroying to

the subject-matter of claim 1.

19. Document (89) was cited as novelty destroying under

Article 54(3) EPC for the subject-matter of claim 1. It

discloses a method for the isolation and screening of

recombinant plasmids expressing beta-IFN cDNA or parts

thereof. Document (89) does not provide any evidence

that this method has ever been carried out. The patent



- 22 - T 0207/94

2761.D .../...

specification rather reads like a general recipe for

the cloning of any cDNA. The screening of the potential

recombinant cDNA clones requires that each of them be

separately tested for biological activity. In the

absence of any step of beta-IFN mRNA enrichment before

cDNA cloning as well as of any specific means for

selecting full length cDNA molecules and for ruling out

the antiviral activity of the bacterial extracts, it

must be beyond feasibility. The board thus concludes

that the method according to document (89) is not

workable and that this document is not relevant to

novelty.

20. The novelty of claims 13 and 14 has also been

challenged in view of document (66) or (77) which

disclosed pure beta-IFN. None of these papers is

concerned with making pharmaceutical preparations of

beta-IFN. Nor do they provide information on how to

make sufficient amounts of the protein for such

preparations. The authors of document (66) (page 706)

express their concern that the beta-IFN they isolated

was not entirely pure. Document (66) or (77) cannot be

damaging to novelty.

21. From all this, it follows that the novelty of the

claims of the main request has to be acknowledged.

Inventive step

22. The closest prior art is document (2) which discloses

the cloning of beta-IFN cDNA as well as its sequence.

23. Starting from this prior art, the objective technical
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problem to be solved is the recombinant production of a

polypeptide displaying immunological or biological

activity of human beta-IFN.

24. Considering that the need for beta-IFN was clearly

expressed in the prior art and that recombinant DNA

technology was generally regarded as the means to

produce a hitherto rare protein (document (7)), the

formulation of this problem is obvious.

25. The solution provided in claim 1(a) is to construct

recombinant plasmids where the beta-IFN cDNA is

inserted downstream of a promoter in such a manner that

it would be transcribed from this promoter and

translated in an active form.

26. In part C of the specification of the patent in suit,

the three specific plasmids of claim 1(a) are shown to

direct the synthesis of polypeptides answering the

terms of the claim, albeit in small quantities, but

"recombinant production" is not synonymous with

production at a high level. Thus, the board is

satisfied that the above-stated problem has been

solved.

27. At the priority date, the recombinant expression of

genes from higher eucaryots had already been achieved.

Recombinant expression vectors had been constructed for

the production of proinsulin, human growth hormone and

ovalbumin in a fused state from the p
amp, ptrp and pgal

promoters, respectively (documents (10), (12) and (34).

In the same manner, the human growth hormone and SV40 t

antigen coding sequences had been linked to the plac

promoter in such a way that both proteins could be
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produced in an unfused state (documents (22) and (23)).

In the board's judgment, all of these achievements

imply that the insertion of the beta-IFN coding

sequence downstream of a promoter so that it would be

transcribed from its promoter and subsequently

translated in an active form must prima facie have been

considered quite feasible.

28. The opposition division came to the opposite conclusion

on the grounds that two groups which achieved

expression of beta-IFN cDNA shortly after the

respondent did not make use of the readily available

vectors (documents (14) and (21)) but of vector systems

which had been published after the priority date of the

patent (document (53)) or which were not available to

the public (document (21)).

29. The vector systems developed in documents (53) and (21)

were devised to ensure the in-frame translation of the

foreign coding sequence in an unfused state. They

lightened the task of the skilled person. In the

board's judgment, the authors of documents (14) and

(21) were totally justified in using these newer and

more efficient tools to reach the goal they had set 

themselves. Yet, this does not mean 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 document (12) (page 605, third

column, second paragraph) these problems were already

acknowledged and the analogous solution was proposed

with the p
trp expression system and in a more generic

manner in document (53) with the plac promoter system.
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Thus, the board concludes that the construction of the

beta-IFN expression vector per se, using promoter

systems known to work in the prior art should not

require more than routine work from the average skilled

person. The point which remains to be decided is

therefore whether the skilled person would have

reasonably expected the beta-IFN cDNA to be expressed

in the recombinant host as an active protein, in the

light of the known properties of the human beta-IFN

(see section XII, chapter "inventive step",

paragraph 4).

31. In this context, it has to be borne in mind that "the

hope to succeed" should not be misconstrued as "a

reasonable expectation of success" (see T 296/93, OJ

EPO 1995, 627). In the board's judgment, the former is

the mere 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 recombinant host on

the other) be compared.

32. If any one of them has properties which common general

knowledge at the priority date would have suggested

might be unfavourable to their relationship, it is

justified to conclude that the person skilled in the

art would have had no reasonable expectation of

success.
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33. The situation often occurs, however, that no meaningful

comparison can be carried out simply because there is

not enough available knowledge on both partners. Such a

situation must, thus, be assessed in the light of the

prior art, as the average person skilled in the art

would have done at the priority date.

34. It has to be assumed that the average skilled person

would not engage in creative thinking (see T 500/91 of

22 September 1992). Yet he or she can be expected to

react in a way common to all skilled persons at any

time, namely that an assumption or hypothesis about a

possible obstacle to the successful realisation of a

project must always be based on facts. Thus, in the

board's view, an absence of evidence that a given

feature might be an obstacle to carrying out an

invention would not be taken as an indication that this

invention could not be achieved, nor that it could.

35. The respondent has pointed to a number of properties of

beta-IFN and beta-IFN cDNA as potential sources of

difficulties for expression: the high hydrophobicity of

beta-IFN, the presence of an uneven number of cysteine

residues in its amino-acid sequence, the existence of

two narrowly spaced ATGs at the 5' end of the beta-IFN

cDNA, the presence of the rare Ile AUA codon. All of

these properties will be considered in turn.

36. The documents forming the state of the art at the

priority date and dealing with the hydrophobicity of

beta-IFN are documents (81) and (82). Both are studies

of the beta-IFN ability to stick to specific ligands on

columns and both come to the conclusion that beta-IFN
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binds to the columns by way of hydrophobic

interactions. Document (81) stresses the "much more

pronounced apparent hydrophobicity" of beta-IFN

compared with alpha-IFN.

37. The respondent concludes from these teachings that

beta-IFN would have been expected to bind to the cell

membranes and, therefore, to be toxic to the cells or

to be undetectable.

38. There is no evidence on file to indicate the extent to

which an hydrophobic protein was expected to stick to

cell membranes or that this phenomenon, if occurring at

all, would have been regarded as a cause for lethality.

Linking cell death to hydrophobicity thus amounts to a

groundless assumption which cannot be retained in the

evaluation of "reasonable expectation of success" (see

point 34, supra). As to the problem of undetectability,

the solution to this problem is provided by

document (82) which discloses that active beta-IFN may

be retrieved from a hydrophobic association with the

help of ethylene glycol. The board thus concludes that

the apparent hydrophobicity of beta-IFN, while known,

would not have been perceived by the person skilled in

the art as seriously putting in jeopardy its expression

in a recombinant host.
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39. At the priority date it was known that beta-IFN had an

uneven number of Cys residues (3) in its amino-acid

sequence. Looking at the state of the art at the

priority date with regard to proteins with S-S bridges,

it becomes apparent that E.coli proteins, the tertiary

structure of which involved S-S bridges, were known.

Mammalian proteins with S-S bridges (documents (34) and

(41)) had been expressed in E.coli transformed cells

(documents (34) and (10)). Recombinant human alpha

interferon (document (3)) and rat growth hormone

(document (12)) which each contained an uneven number

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 from an uneven number of cysteins and

their maintenance to be likely to decrease the

expectation of successfully expressing active beta-IFN

in said cells.

40. 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 them being the translation

initiation codon. The argument 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 would have on expression. To the board,

this means that no deleterious effects on expression

had ever been associated with the presence of this

codon in this position. Therefore, this follows the

reasoning developed under point 34 (supra) that an

assumption without grounds cannot enter the evaluation

of reasonable expectation of success.
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41. Further, it has been pointed out that the presence of

the rare Ile codon in the beta-IFN cDNA sequence would

have been felt as a potential barrier to the

translation of the beta-IFN mRNA as the presence of

rare codons was known to limit protein synthesis. A

number of documents published before the priority date

disclose the recombinant expression in E.coli of

proteins encoded by genes containing rare codons. In

particular, human growth hormone had been expressed

while its DNA contained the AUA Ile codon

(document (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

expression.

42. Finally, the respondent argued that the sum total of

all these alledged "concerns" would amount to something

which would prevent the skilled person to enter the

task of expressing beta-IFN. In points 36 to 41, the

board showed that no single "concern" has a scientific

basis. As the sum total of no "concerns" can scarcely

amount to more than no "concerns", this argument fails.

43. In summary, the respondent's submission that the known

features of beta-IFN would necessarily have been

regarded as insurmountable obstacles for its expression

in recombinant form, even in the absence of any

suggestions in the art that such kind of features was

likely to cause problems for expression cannot convince

the board. Rather to the board, the skilled person

would consider the knowledge of the properties of beta-

IFN as an asset in identifying in the light of the
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state of the art which problems, if any, such

properties may cause and which solutions were

available. By doing so, the skilled person would come

to the conclusion that the properties of beta-IFN 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

step.

Auxiliary request

45. In the auxiliary request maintained by the respondent

at oral proceedings (second auxiliary request), the

polypeptide of claims 1 and 8 to 12 has been restricted

to one of the polypeptides which was already claimed in

granted claims 1 and 12 to 16 (ie with the biological

activity of human beta-IFN). No objections are raised

to these claims under Articles 123(2) and (3) and 84

EPC.
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46. In relinquishing a claim to a molecule with the

immunogenicity of beta-IFN, the respondent may have

avoided potential objections that it would not have

required any inventive step to produce fragments of the

protein which would have kept some of the immunogenic

determinants characteristic of the beta-IFN whole

molecule. It remains nonetheless that the board's

reasoning concerning the inventive step of claim 1 of

the main request (see points 27 to 44, supra) applies

equally irrespective of whether the recombinant

molecule is characterised by its immunogenic capacities

or its biological activity. The same conclusion is thus

reached as in paragraph 43, namely that the subject-

matter of claim 1 of the auxiliary request fails to

fulfil the requirements of Article 56 EPC.

47. The auxiliary request is rejected for lack of inventive

step.

Order

For these reasons it is decided that:

1. The decision under appeal is set aside.

2. The patent is revoked

The Registrar: The Chairwoman:
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