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Summary of Facts and Submn ssions

1453.D

The appeal lies fromthe decision of the Opposition

Di vision issued on 24 April 1997 whereby the European
patent No. EP-A-0 194 276 with the title "Production of
chimeric antibodi es" was maintained in anended form
pursuant to Article 102(2) EPC.

Clains 1 and 10 as granted read as fol |l ows:

"1. A process for the production of a chineric antibody
conprising at |east part of an Ig nolecule and at | east
part of a non-l1g protein, in which both parts are

capabl e of functional activity, the process conpri sing:

a) preparing an expression vector including a
sui tabl e pronoter operably linked to a DNA sequence
conprising a first part which encodes at |east the
vari abl e region of the heavy or light chain of an Ig
nol ecul e and a second part which encodes at |east part
of a non-1g protein;

b) transformng an inmortalised mammal i an cel
line, which secretes an isolated Ig |light or heavy
chai n respectively conplenentary to the part of the Ig
nol ecul e encoded by the first part of the vector
prepared in step (a), with the prepared vector; and

c) culturing said transforned cell line to produce
the chineric anti body."

"10. A chineric antibody conprising at |east part of an
g nolecule and at |least part of a non-Ig protein in
whi ch both parts are capable of functional activity,

t he anti body conpri sing:
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a) a first polypeptide chain conprising: (i) at |east
the variable region of the heavy or light chain of an
g nolecule; and (ii) at least part of a non-Ig

protein, the parts (i) and (ii) being |linked together
by either a direct peptide bond or by an intervening

pepti de sequence; and

b) a second pol ypeptide chain conprising at |east the
vari abl e region of a conplenmentary |ight or heavy chain
respectively of an Ig nol ecul e,

the first and second chains being associ ated
together so as to forman antigen binding site.”
(enphasi s added by the Board)

Dependent clains 2 to 9 were directed to further
features of the process of claiml1l. Dependent clains 11
to 14 and 17 were directed to further features of the
chimeric anti body of claim10. Dependent clains 15, 16
and 18 were directed to various uses of said chineric
ant i body.

The deci sion of the Qpposition Division was appeal ed by
the Patentees (Appellants |I) and OCpponents 2
(Appellants I'l). Opponents 1 al so appeal ed the deci sion
but withdrew their opposition with letter dated 17 My
1999. Opponents 3 are party to the proceedi ngs as of
right pursuant to Article 107 EPC.

The Board sent a communi cation under Article 11(2) of
the rules of procedure of the Boards of appeal,
sunmoni ng the parties to oral proceedings and setting
out the Board's prelimnary non-bindi nhg opinion.

Appel lants Il and Opponents 3 inforned the Board that
they would not attend the oral proceedings.
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Oral proceedings were held on 3 May 2001. Appellants |
filed a new main request with 17 clains. Clains 1 to 9
were as granted. Clains 11 to 17 corresponded to
granted clainms 11 to 13, 15 to 18 respectively.

Cl aim10 corresponded to granted claim 14 and read as
fol | ows:

"10. A chineric antibody conprising at |east part of an
g nolecule and at |east part of a non-l1g protein in
whi ch both parts are capable of functional activity,

t he anti body conpri sing:

a) a first polypeptide chain conprising: (i) at |east
the variable region of the heavy or light chain of an
g nolecule; and (ii) at least part of a non-Ig

protein, the parts (i) and (ii) being |linked together

by a specifically cleavable |inker sequence; and

b) a second pol ypeptide chain conprising at |east the
vari abl e region of a conplenentary |ight or heavy chain
respectively of an |Ig nol ecul e,

the first and second chains bei ng associ at ed
together so as to forman antigen bi ndi ng

site."(enphasis added by the Board)

The foll ow ng docunents are referred to in the present
deci si on:

(5): WD 84/00382,

(6): Sharon, J. et al., Nature, vol. 309, pages 364 to
367, 24 May 1984,

(9): Boulianne, G et al., Nature, vol. 312, pages 643
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to 646, 3 Decenber 1984,

(10): EP-A-0 120 694,

(19): Spooner et al., Ml ecular |Inmunology, Vol. 31,
No. 2, pages 117 to 125, 1994.

The argunents in witing and during oral proceedi ngs by
Appel lants | insofar as they are relevant to the
present decision are as foll ows:

Article 123(2) EPC

Support for the subject-matter of claim 10 could be
found on page 5, 4th paragraph of the application as
filed.

Article 83 EPC

Docunent (19) which, according to Appellants Il, showed
that the invention was not sufficiently discl osed
shoul d not be allowed into the proceedings for the
foll ow ng reasons:

- it was not accepted into the proceedings by the
OQpposition division for being late-filed and,
t hus, the argunments based on it were raised for
the first tinme in Appellants Il' appeal statenent.

- it was published ten years after the priority date
and, therefore, was not relevant to the situation
at that date.

Were it to be accepted by the Board into the
proceedi ngs, it would not affect sufficiency of



1453.D

- 5 - T 0669/ 97

di sclosure. It described a process for expressing in
manmmal i an cells a construct encoding a fusion protein
bet ween an i nmunogl obulin (Ig) heavy chain and ricin A
It showed that the expression of said construct led to
cellular death, which inplied that the ricin part of
the fusion protein was active. This result did not |ead
to the conclusion that chineric Ig-ricin fusion
proteins could not be produced. The skilled person
woul d know how to express the chineric gene in a
controll ed manner so as to obtain the fusion protein,
that is, to growthe cells to the required density
under such conditions that said chineric gene would not
be expressed and, then, to change the growmh conditions
SO as to express it.

Docunent (15) disclosed that fusion proteins conprising
an I g chain and al pha-gal act osi dase coul d not be
obt ai ned by transfection of mammalian cells with the
correspondi ng chineric DNA constructs. The aut hor
identified the reason therefor as being a very poor
transfection efficiency of said construct but did not
pursue the experinent. This was, thus, an occasi ona
failure. Docunent (15) did not provide satisfactory

evi dence that the invention as clainmed in claim1l could
not be carried out. In contrast, the patent in suit
provi ded three exanples of the production of active |g-
nonl g chineric nol ecul es.

Appel lants Il listed a nunber of cases where one woul d
not expect chinmeric Ig nolecules to be recovered in
active formbut no exanples were provided. Mere

al l egations did not discharge the burden of proof

pl aced on the Opponent to show that in these cases,
functional chineric Igs could not be produced.
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At the priority date, imortalized cell |ines producing
no |ight chain or no heavy chain were readily avail able
as shown in docunent (6) and docunent (9),

respectively.

Article 54 EPC

Docunent (6) did not disclose a process for producing
by reconbi nant DNA (rDNA) techniques, a chineric DNA
nol ecul e conprising at |least part of an I g nol ecul e and
at least part of a non-lg protein. The |ast paragraph
in the docunent was only concerned with devising
chimera between I g and non-1g proteins by chem ca

i nking of both types of proteins. Docunent (6) was not
detrinmental to the subject-matter of claiml.

Docunent (10) was not detrinental to the novelty of
claim 10 under Article 54(3)(4) EPC as it did not

di scl ose a chineric Ab conprising an I g part and a non-
g protein linked together by a specifically cleavable

I i nker sequence.

Article 56 EPC

The cl osest prior art was docunent (6) which described
the production by rDNA techniques of a chineric Ig in
nmouse nyeloma cells. On page 367, it was stated: "It
woul d be interesting to conpare X-ray cristall ographic
studi es of the VG- V,C diner... Such structural studies
m ght provide insights into designing anti body

nol ecul es consisting of V, and V, attached to ot her

nol ecul es of interest such as enzynes and toxins."

Thus, the objective problemto be derived from docunent
(6) was clearly how to design anti body (Ab) nol ecul es
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attached to other proteins of interest. The fact that
docunent (6) plainly stated that this was to be carried
out on the basis of the crystal structure of the VG-
V,C dinmer inplied that the solution set forth in
docunent (6) involved the chem cal linking of the toxin
or enzyne to the Ig nolecule. There was no suggestion
at all in docunent (6), of using rDNA technology to
produce the chineric nol ecul e.

The argunents submitted by the other parties in
witing, insofar as they are relevant to the present
deci sion, are essentially as foll ows:

Article 83 EPC

Docunent (19) published ten years after the priority
date showed that a process according to claim1l applied
to the production of a chineric Ig-ricin protein did
not in fact lead to any chineric protein being obtained
wherein the ricin part had retained activity. In the
sanme manner, docunent (15) taught that |g-al pha

gal act osi dase fusion proteins could not be produced in
manmal i an cells. Furthernore, it was to be expected
that fusion proteins which conprised a non-1g part
known to be lethal to manmalian cells on its own, would
equal ly be lethal to mammalian cells. Accordingly, the
process of claim1l could not be reproduced over the
whol e scope of the claim

At the priority date, there was no exanples in the
prior art of a generally available cell |ine producing

an I g heavy chain only.

Article 54 EPC
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Claim1 | acked novelty over docunent (6) as all the
features of the clained process were al ready discl osed
i n said docunent. Wile the disclosure content of
docunment (6) was directed to naking chineric

anti bodi es, there was no reason to confine this
technology to said chineric anti bodies. The skilled
person woul d rat her have understood that it could be
applied to the production of other types of chinera in
vi ew of the disclosure on page 367, 3d paragraph that:
"Such structural studies m ght provide insights into
desi gni ng anti body nol ecul es consisting of V, and V_
attached to other nolecules of interest such as enzynes
and toxins."

Docunent (10) was detrinental to the novelty of a claim
to a chineric anti body wherein the Ig part of the

nol ecul e was said to be Iinked to the non-1g part of
the nol ecul e by an interveni ng sequence.

Article 56 EPC

Docunent (6) disclosed a process for the production of
chinmeric Abs having the sane features as those in
claim1l of the contested patent with the possible
exception that a chineric Ab containing a non Ig

protein in addition to the & light chain constant
region was not actually produced.

The technical problemunderlying claim1 could be seen
as producing a chineric Ab wherein the non-Ig protein

is added to the & constant domain in the chineric
pol ypepti de.

There coul d be no doubt that docunent (6) was concerned
with obtaining chinmeric Ig-1g nol ecul es by neans of
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reconbi nant DNA (rDNA) technol ogy. Furthernore, it was
concl uded on page 367 that one coul d design anti body
nol ecul es that "consist of V, and V,_ attached to other
nol ecul es of interest such as enzynes and toxins."
Starting fromthis teaching, it was obvious to try to
produce these latter chineric Ig-nonlg nol ecules by the
r DNA techni que and the skilled person had a reasonabl e
expectation of success to produce them Thus, the
subject-matter of claim1 could hardly be inventive.

Appel lants | requested as nain request that the
deci si on under appeal be set aside and that the patent
be mai ntai ned on the basis of clains 1 to 17 and page 5
of the description as submtted at the oral proceedings
on 3 May 2001 and pages 3,4 and 6 to 9 of the
description and the Figures as granted or as auxiliary
request that the appeal of Appellants Il be dism ssed.

Appel lants Il requested that the decision under appea
be set aside and the patent be revoked.

Reasons for the Decision

Mai n request
Article 123(2); claim10

1453.D

Cl aim10 corresponds to granted clai m 14 when dependent
on granted claim10. The subject-matter of the
claimfinds support on page 3, line 20 to page 6,

line 5 of the published version of the application as
filed, a specifically cleavable |inker sequence between
the g and non Ig parts of the chinmeric Ab being
specifically disclosed on page 5, lines 18 to 22. The
requi renents of Article 123(2) EPC are fulfill ed.



- 10 - T 0669/ 97

Article 83 EPCin relation to the subject-matter of claim1:

1453.D

In the patent in suit, exanples are given that
functional Ig-nonlg proteins may be obtained by r DNA
techni ques. The feasibility of reproducing these
exanpl es was not chall enged. Appellants Il instead
sought to show that the requirenments of Article 83 EPC
were not fulfilled over the whol e scope of the claimby
provi di ng specific exanpl es whereby, in their opinion,
the clained process failed to lead to the production of
functional chimeric Ig-nonlg proteins. They cited
docunents (19) and (15).

Docunent (19), published sone ten years after the
priority date, was subnmtted at the appeal stage. In
accordance with the case | aw of the Boards of Appea
(inter alia, T 142/84, QJ EPO 1987, 112), the main
criterion for deciding whether a late filed citation
mentioned for the first time in appeal proceedi ngs
shoul d be taken into account is its relevance. The

t eachi ngs of docunent (19) appear to be that sone ten
years after the priority date, the process of claiml
coul d not be carried out for the production of
functional lg-ricin A fusion proteins. Prinma facie,
this teaching is relevant to sufficiency of disclosure.
In addition, since sufficiency of disclosure nust exist
fromthe day, and at any tine after, a patent
application has been filed, the date when experinents
were carried out is not inportant as such. Only the
validity of the experinents and whet her insufficiency
can be deduced fromthemis relevant. Docunent (19) is,
t hus, accepted into the proceedi ngs as being rel evant.

Docunent (19) discloses the isolation of a chinmeric DNA
construct encoding an I g heavy chain-ricin A fusion
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protein and its transfection into a |light chain
secreting nouse plasnmacytona cell line. The only
transfectants obtained are those where the transfected
ricin A gene has been genetically inactivated. The

aut hors conclude: " antibody-ricin A chain fusions

I ntoxi cate mammal i an cells that express them.. Wil st
this neans that production of reconbinant ricin A chain
based Igs in manmmalian cells is not feasible, it is
encouraging that ricin A chain retains its toxicity as
part of an antibody fusion protein.”

Appel l ants |, however, challenged this conclusion. In
their witten subm ssions dated 6 July 1998, they
argued that nethods were known at the priority date for
t he production of nolecules likely to kill the cells in
whi ch they were expressed, such nethods involving a
control | ed expression of the "lethal genes”, the
transcription of which would only be triggered after a
sufficient amount of cells had been obtained. The other
parties failed to present any counter-argunents or
experinments to substantiate insufficiency. In the
absence of any evidence to the contrary, the Board
accepts Appellants |I' argunent as plausible and

concl udes that the teaching of docunent (19) is not
detrinmental to sufficiency of disclosure.

Appellants Il cited a nunber of other proteins likely
to be lethal to mammalian cells arguing that the
corresponding Ig chineric proteins would equally be

| et hal . Wthout any experinental evidence being
produced, the Board considers this statenent as a nere
al l egation which is not sufficient to destroy
sufficiency of disclosure. And, besides, Appellants I’
argunent with regard to the feasibility of producing
the Ig-ricin A protein (see point 5 above) would al so
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apply to the production of other potentially |etha
chi meri ¢ nol ecul es.

Docunent (15) is concerned, in particular, with the
expression in manmalian cells of 1g-a gal actosi dase
protein fusions. It is stated on page 85 that this
specific chinmeric protein could not be produced in
mammal i an cel |l s because the transfection efficiency of
the corresponding chinmeric DNA into said cells was too
| ow. The authors suggest that further transfection
experinments should be carried out to show whet her or
not it is possible to produce it. Thus, the observed

| ack of transfection is to be seen as an occasi ona
failure and the ensuing negative result with regard to
protein production does not allow any conclusion as to
the feasibility of obtaining active Ig-a gal actosi dase
nol ecul es. Docunent (15) does not allow the concl usion
that the disclosure of the patent is insufficient.

Finally, it was argued that mammalian cell |ines
necessary to carry out the process of claim1l were not
avail able at the priority date. Docunent (6), page 364,
ri ght-hand col unmm and docunent (9), page 643, right-
hand col unm, respectively, provide evidence that nutant
cell lines encoding the Ig |ight chain (J558L) or the

I g heavy chain (igkl4) were available at the priority
date. It was argued by Appellants I in their witten
subm ssions dated 6 July 1998 that the ordinary skilled
person was able at the priority date to isolate a
desired chain loss variant froma hybridoma cell |ine.
In the absence of any evidence to the contrary fromthe
ot her parties, it is concluded that manmmal i an host
cells necessary to carry out the process of claim1l
were available at the priority date.



- 13 - T 0669/ 97

For the reasons nentioned in points 2 to 8 supra, the
Board accepts sufficiency of disclosure.

Article 54 EPC
Clam1il0

10.

11.

1453.D

Docunent (10) (EP-A-0 120 694) in the nane of the sane
Patentee as the patent-in-suit was cited under

Article 54(3)(4) EPC against the novelty of granted
claim10. There is no evidence that this patent
docunent is not enabling with regard to a process for
the production of chineric Igs in yeasts (see al so
decision T 400/ 97 of 23 May 2000). It discloses in a
generic manner chineric Igs having a non-1g peptide

noi ety attached to the Ig part of the nolecul e
(claim 33, page 10, lines 1 to 15 of the published
version of the application as filed). Yet, there is no
di scl osure of the production of chinmeric Ig nolecules,
both parts of which are linked by a sequence which is
specifically cleavabl e. Accordingly, docunent (10) does
not destroy the novelty of claim 10 of the main request
now on file which is directed to such chinmeric Igs.

Docunent (6) explicitly discloses a reconbi nant DNA
process for the expression of a chinmeric Ig in nouse
nyel oma cells but it does not explicitly disclose how
to produce chineric Ig-nonlg nolecules. In fact,
chimeric Ig-nonlg nolecules are solely nentioned in the
penul ti mat e paragraph of the docunent where it is
observed that useful information can probably be drawn
fromX ray crystall ographic studies on chineric Igs for
desi gning chinmeric 1g-nonlg nol ecul es. However, the
paragraph is silent as to which process to use to
produce the I g-nonlg nol ecul es once they have been

desi gned. Docunent (6) is not novelty destroying to the
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subj ect-matter of claim1.

Novel ty over docunents (10) and (6) can, thus, be
acknow edged.

Article 56 EPC
Clains 1 to 3

13.

14.

1453.D

It was argued that the problem of providing a r DNA
process for producing Ig-nonlg chinmeric nolecules could
be derived in an obvi ous manner from docunment (6). This
docunent di scl oses produci ng a functional diner between
the variable region of a nouse heavy chain and the
constant region of a nouse & light chain. The chineric
g is obtained by transfection with a reconbi nant
vector expressing the chinmeric DNA encoding V, and G

of nmouse nyel oma cells which secrete only a é |ight
chain. In the penultimte paragraph it is disclosed
that: "It would be interesting to conpare X-ray
cristall ographic studies of the V,G-V.CG diner and of
the Fab fragnent of the 36-65 protein. The di ner may be
a good candi date for crystallisation because of its

i ncreased symetry conpared with Fab fragnments ... Such
structural studies mght provide insights into

desi gni ng anti body nol ecul es consisting of V, and V,
attached to other nolecules of interest such as enzynes
and toxins."

In the Board's judgnent, this penultimte paragraph is
concerned wth further studies of the structure of
proteins, whether it be the structure of the VG- V.G
di mer as obtained by X-ray crystall ography or the
potential structures to be given to chineric Ig-nonlg
proteins, these latter being devised on the basis of

t he know edge acquired on the dinmer. The authors do not
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suggest any way of producing the Ig-nonlg proteins once
their structures have been defined. At the priority
date, chineric Ig-nonlgs were produced at the protein

| evel by covalently linking the two parts of the

chi mera (docunent (5), pages 5 and 6). Thus, it is only
wi t h hi ndsi ght knowl edge of the present invention that
the penul ti mate paragraph nay be conbined with the
results section relating to the production of Ig-Ig
chimeras, in order to reach the conclusion that

docunent (6) suggests producing |Ig-nonlg nolecules by a
r DNA process. Docunent (6) does not constitute a
satisfactory start point fromwhich to define the
probl em sol ved by the subject-matter of claiml.

Docunent (5) discloses the isolation of a chineric |g-
nonl g nol ecule: TA-1-ricin A and, thus represents the
cl osest prior art. The isolation process is a process
of organic chem stry, by which a covalent link is

i ntroduced directly between the two parts of the
chimeric protein.

Starting fromthe closest prior art, the problemto be
sol ved can be defined as the provision of an
alternative nmethod of producing functional chineric |g-
nonl g proteins.

The sol ution provided by each of clains 1 to 3 is a

bi ol ogi cal process where the |ink between the two parts
of the protein is obtained indirectly by firstly
joining together the DNAs encodi ng them and, secondly,
expressing the hybrid DNA thus forned in the rel evant
host to produce the chineric protein. Fromthe exanples
provided in the patent specification, the Board is
satisfied that functional chineric Ig-nonlg nolecul es
have been obt ai ned.
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In the Board's judgnent, the skilled person would not
have t hought of conbining the teaching of docunent (5)
with that of docunent (6) or of any other docunents on
file to get to the above nmentioned sol uti on because
docunent (5) is only concerned with the specific TA-1-
ricin A nol ecul e and does not suggest that the nethod
of organic chem stry m ght be unsatisfactory. If,
nonet hel ess, docunents (5) and (6) were sinultaneously
taken into consideration, then, the provided solution
woul d still remain unobvious. The teaching of docunent
(6) is that binding the V part of an imunogl obul in
nol ecule to a C part of another 1g nolecul e does not
alter the functional properties of said V part. It is
not possible to derive therefromany expectations that
a protein whose functional properties are different
fromthat of an inmunoglobulin (for exanple an enzyne)
woul d still be active as part of an Ig chinera. The

r DNA processes of clains 1 to 3 are inventive.

Claim10

19.

20.

Or der

1453.D

This claimis addressed to a chineric anti body wherein
the two parts are |linked together by a specifically

cl eavabl e |Ii nker sequence. There is no evidence on file
that such a nol ecul e coul d be obtai ned by any ot her
nmeans than the inventive processes of clains 1 to 3.
The subject-matter of claim10 is, thus, also regarded
as inventive.

The requirenents of Article 56 EPC are fulfilled.
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For these reasons it is decided that:

1. The deci si on under appeal is set aside.

2. The matter is remtted to the first instance with the
order to maintain the patent on the basis of the main
request submtted at the oral proceedings on 3 My
2001.

The Regi strar: The Chai r woman:

U. Bul t mann U. Kinkel dey
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