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Summary of Facts and Subm ssi ons

2861.D

The appeal was | odged by the patent proprietors
(appel I ants) agai nst the decision of the opposition

di vi si on, whereby European Patent No. 0 452 484 was
revoked under Article 102(1) EPC. It had been opposed
by three parties under Article 100(a) EPC on the ground
of lack of inventive step (Article 56 EPC) and

Article 100(b) EPC for lack of sufficiency of

di scl osure (Article 83 EPC).

Claims 1 and 7 of the patent as granted read:

"1. A nethod for produci ng manmal i an proteins
conpri si ng:

grow ng manmal i an secondary expression host cells
conprising multiple copies of an anplifiable region
conprising a target gene heterol ogous to said secondary
expressi on host and expressing a protein of interest
and an anplifiable gene, whereby said target gene is
expressed and said protein is produced;

wherein said secondary host expression cells are
produced by the nethod conpri sing:

transform ng primary manmmalian cells conprising said
target gene with a construct conprising an anplifiable
gene and at | east one flanking region of a total of at

| east about 150 bp honol ogous with a DNA sequence at
the locus of the coding region of said target gene to
provide anplification of said target gene, wherein said
anplifiable gene is at a site which does not interfere
with the expression of said target gene, whereby said
construct becones honol ogously integrated into the
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genone of said primary cells to define an anplifiable
regi on;

selecting for primary cells conprising said construct
by neans of said anplifiable gene or other marker
present in said construct;

i solating DNA portions of said genone fromsaid primry
cells, wherein said portions are |arge enough to
include all of said anplifiable region;

transform ng secondary expression host cells with said
primary cell DNA portions and cloning said transforned
secondary expression host cells to produce clones of
sai d secondary expression host cells differing in said
DNA portions present in said secondary expression host
cells;

selecting clones of said mammal i an secondary expression
host cells conprising said anplifiable region; and
anplifying said anplifiable region by neans of an
anplifying agent, wherein said anplifying is prior to
said isolating or after said selecting and prior to
sai d grow ng

7. A nethod for producing cells for expression of a
het erol ogous protein in culture, said nmethod conprises:

transform ng manmalian primary cells conprising said
target gene with a construct conprising an anplifiable
gene and at | east one flanking region of at |east about
150 bp honol ogous with a DNA sequence within 10 kb of
the coding region of said target gene, wherein said
anplifiable gene is at a site which does not interfere
with the expression of said target gene, whereby said
construct becones honol ogously integrated into the
genone of said primary cells to define an anplifiable
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regi on conprising said anplifiable gene and said target
gene in said genone;

selecting for primary cells conprising said construct
by neans of said anplifiable gene or other marker
present in said construct;

i solating DNA portions of said genone fromsaid primry
cells, wherein said portions are |arge enough to
include all of said anplifiable region;

transform ng mammal i an secondary expression host cells
with said primary cell DNA portions, wherein said
secondary expression host cells are of a different
species fromsaid primary host cells, and cloning said
transforned secondary expression host cells to produce
cl ones of said secondary expression host cells
differing in said DNA portions present in said
secondary expression host cells;

selecting clones of said mammal i an secondary expression
host cells conprising said anplifiable region; and
anplifying said anplifiable region by neans of an
anplifying agent, wherein said anplifying is either
prior to said isolating or after said selecting.”

The opposition division decided that, while the
requi renments of sufficiency of disclosure were net, the
subject matter of the clains as granted did not involve
an inventive step in the light of the follow ng

docunent s:
(17) Kaufrman, R J., "Hi gh | evel production of proteins
in mammal i an cells"; in "CGenetic Engineering;

Princi pl es and net hods", vol.9, Plenum Press, New
York (US), 1987, pages 155-186
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(24) Trends in Genetics, Vol. 5, No. 3, 1989, pages 70-
76

Oral proceedi ngs took place on 8 May 2003. At the oral
proceedi ngs respondents | (opponents 01) introduced a
new ground of opposition, lack of novelty of claim1l as
granted. The appellants filed auxiliary request 1,
which differed fromthe clains as granted in claim1
only.

Claim1 of auxiliary request 1 reads:

"A nmethod for produci ng mammal i an proteins conprising:

produci ng manmal i an secondary expression host cells
conprising multiple copies of an anplifiable region
conprising a target gene heterol ogous to said secondary
expressi on host and expressing a protein of interest
and an anplifiable gene by the nmethod conpri sing:
transform ng primary manmmal i an cells conprising said
target gene with a construct conprising an anplifiable
gene and at | east one flanking region of a total of at

| east about 150 bp honol ogous with a DNA sequence at
the locus of the coding region of said target gene to
provide anplification of said target gene, wherein said
anplifiable gene is at a site which does not interfere
with the expression of said target gene, whereby said
construct becones honol ogously integrated into the
genone of said primary cells to define an anplifiable
regi on;

selecting for primary cells conprising said construct
by neans of said anplifiable gene or other marker

present in said construct;
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i solating DNA portions of said genone fromsaid primry
cells, wherein said portions are |arge enough to
include all of said anplifiable region;

transform ng secondary expression host cells with said
primary cell DNA portions and cloning said transforned
secondary expression host cells to produce clones of
sai d secondary expression host cells differing in said
DNA portions present in said secondary expression host
cells;

selecting clones of said mammal i an secondary expression
host cells conprising said anplifiable region;

grow ng said mammal i an secondary expression host cells
whereby said target gene is expressed and said protein
i s produced; and

anplifying said anplifiable region by neans of an
anplifying agent, wherein said anplifying is prior to
said isolating or after said selecting and prior to
said grow ng."

Besi des the docunents mentioned in section (l11) above

the follow ng docunents are referred to in this

deci si on:

(3) Ann.Rev.Biochem, Vol. 50, 1981, pages 533-554

(9) Biotechnology, Vol. 3, 1985, pages 561-566

(10) Mol .Cell.Biol., Vol. 5, 1985, 1750-1759

(11) Proc. Natl. Acad. Sci . USA, Vol . 83, 1986, p.3136-3140

(16) Cell, Vol. 51, 1987, pages 503-512

(18) Proc. Natl.Acad. Sci . USA, Vol . 85, 1988, p.8583-8587
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(20) Nature, Vol. 336, 1988, pages 348-352

The subm ssions by the appellants nay be sunmari sed as
fol |l ows:

They did not agree to the introduction of |ack of
novelty as a new ground for opposition.

The objections under Article 83 EPC were w t hout
substance, the invention was disclosed in a sufficient
manner, as already correctly decided by the opposition
di vi si on. Mreover, Respondents | should not be all owed
to argue under Article 83 EPC, as this ground of
opposition was not raised by them

Al though it was accepted that docunent (17) m ght be
the best starting point for assessing inventive step,

it was stated that in the present case, as in all cases
dealing with pioneer inventions, it was difficult to
define the closest prior art. The decision of the
opposi tion division was based on a msinterpretation of
the clains, which were directed towards targeting genes
already present in the primary cell. There was no basis
for conbi ning docunents (17) and (24), because the

| atter was concerned with unrel ated subject-matter

Honol ogous reconbi nation, as in the patent in suit, was
not regarded as being an equivalent to co-transfection,
as disclosed in docunent (24).

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



VI,

2861.D

-7 - T 0620/ 99

Respondents | stated, that the skilled person, when
trying to performthe invention, was faced w th undue
burden, as the patent did not disclose how cells, not
growng readily in culture, could be used in a process
conprising a honol ogous reconbi nati on step, which, as
di scl osed in docunment (18), was a very rare event, just
det ect abl e even when using cells that grew very well in

cul ture.

Claim1l of the main request, formally drafted as
nmethod-claim was in fact a m xture of a nethod- and a
product - by- process-claim and as such not novel over
docunent (17). The rel evant case | aw of the Boards of
Appeal establishing the criteria for assessing novelty
of clainms defining a product by a process for its
production had to be applied in the sane way to a m xed
category claim

The wording of the clainms could not be interpreted as
meani ng that the target gene nust be endogenous to the
primary cell. Starting fromdocunent (17) as cl osest
state of the art, the skilled person would have

consul ted docunment (24) referring to a technically

nei ghbouring field, and would have arrived at the

cl ai med subj ect-matter by considering honol ogous
reconbi nati on as an obvious alternative to co-
transformation. If the board cane to the concl usion
that the clainms were restricted to target genes
endogenous to the primary cell, docunent (24) was
considered to be the nbst promi sing starting point for
an objection under Article 56 EPC

Claim1l of auxiliary request 1 was not clear.
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Respondents |1 (opponents 02) argued that the

i ndependent cl ai ns, stating that honol ogous

reconbi nati on took place at the coding region of the
target gene, which had to result in disturbance of this
region, did not contain working steps to conpensate for
this disturbance, and thus m ssed an essential feature.
In anal ogy to the decision T 409/91, holding that al
features necessary for solving a technical problemwere
essential features and nust be in the clains, the

invention was insufficiently disclosed.

The clains were not limted to target genes endogenous
to the primary cell. Docunment (17), the closest state
of the art, by referring on page 174 to docunent (10),
showed the functional equival ence of co-transfection
and honol ogous reconbination in the context of the
contested patent. The transfer of DNA to the secondary
expression host did not add anything to an all eged

i nventive concept.

In the light of docunent (24), disclosing targeting and
sel ecting of genes of interest wi thout using cDNA the
cl aimed subject-matter was obvi ous, even when assum ng
that it was restricted to endogenous genes.

Clains 12 and 13 referring to the use of DHFR negative
cells, which according to docunent (11) are of very
[imted use only, did not solve the technical problem
Mor eover, the clainmed nethod did not solve the problens
caused by the work and tine intensive cloning and
sequenci ng of target genes, since, as the exanples
showed, only very well characterized genes were
expressed.
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Claim1l1l of auxiliary request 1 did not neet the
requirenments of Article 123(2) EPC.

Respondent 111 (opponent 03) considered the enbodi nent
of the clainmed nmethod, according to which anplification
took place in the primary cell, whereafter nultiple
copies of the anplifiable region were transferred to

t he secondary cell, as not sufficiently disclosed, and
by reference to docunent (3) as not workabl e.

Ei t her docunent (17) or (10) or (9) was the closest
state of the art. Upon conbination with document (24)
it was obvious to arrive at the clained subject-matter,
whi ch could not be interpreted as being restricted to
target genes bei ng endogenous to the primary cell.

Claim1 of auxiliary request 1 was objected under
Article 123(2) EPC

The appel l ants (patentees) requested that the decision
under appeal be set aside and that the patent be

mai ntai ned as main request as granted or as auxiliary
request on the basis of the set of clains filed as
auxiliary request 1 or auxiliary request 2 at the oral
proceedi ngs on 8 May 2003.

The respondents (opponents) requested that the appeal
be di sm ssed.
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Reasons for the Decision

Mai n request

1

2861.D

Sufficiency of disclosure - Article 83 EPC

Lack of sufficiency of disclosure was rai sed as ground
of opposition within the time limt given in

Article 99(1) EPC by respondents Il and Il1l, and was
found to be sufficiently substantiated for the purpose
of Rule 55(c) EPC by the Opposition Division.

According to Article 99(4) EPC "Qpponents shall be
parties to the opposition proceedings as well as the
proprietor of the patent”. Thus several adm ssible
oppositions do not initiate a correspondi ng nunber of
paral | el opposition proceedings but only a single one.
Each opponent, in the present case in particular
respondent 1, can rely on an opposition ground duly
subm tted by ot her opponents and communicated to al
the parties in accordance with Rule 57(2) EPC, both in
t he opposition proceedings and i n any subsequent appeal
proceedi ngs (see decision T 270/94, 22 January 1998).

The patent in suit states in colum 3, lines 6 to 7,
that "the primary cell may be any mammalian cell of
interest, particularly mammalian cells which do not

grow readily in culture”

Docunent (18) relates to targeted gene nutation by
site-directed honol ogous reconbi nati on (abstract). The
results (page 8584, right colum; page 8536, |eft
colum, Table 1) show, that honol ogous reconbination is

a very rare event.
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Docunent (18) is concerned with targeted nutation of
genes in nmouse enbryonic stemcells, and it does not
mention anplifiable genes at all. Although it states

t hat high cell nunbers have to be treated in order to
detect the rare event of honol ogous reconbi nation, it
does not state that mammalian cells not readily grow ng
in culture are unsuitable for this purpose. It provides
no factual basis for assum ng that a skilled worker
when carrying out the invention as clainmed will be
faced with an undue burden.

Clains 1 and 7 refer to the transformation of primary
manmal i an cells with a construct conprising an
anplifiable gene and at | east one flanking region of at
| east about 150 bp honol ogous with a DNA sequence at
the | ocus of the coding region of said target gene.
Moreover it is said that said anplifiable gene is at a
site which does not interfere with the expression of
said target gene.

Respondents Il noted that while honol ogous

reconbi nation according to the wording of the

i ndependent cl ains can take place within the coding
region of the target gene, which inevitably leads to

di sturbance of said region, the clainms do not require
that the targeting construct contains elenents to
conpensate for any such disturbance and to reconstitute
a functional target gene. By referring to the statenent
in decision T 409/91 (QJ EPO 1994, 653), that the
protection conferred by a patent should correspond to
the technical contribution to the art nmade by the

di scl osure, the independent clains were considered to
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| ack an essential feature of the invention, which
accordingly was not sufficiently disclosed.

The board does not agree. Decision T 409/91 itself
makes clear that for sufficiency it is the whole
description and not just the wording of the clains that
needs to be considered. Further it is the consistent
case | aw of the boards of appeal since decision T 14/83
(QJ EPO 1984, 105) that sufficiency of disclosure
within the meaning of Article 83 EPC nust be assessed
on the basis of the application as a whole, and not the

cl ai ns al one.

The patent in suit inits tw exanples teaches the

i ntroduction of conpensatory elenments as conpensation
for elements |ost during honpol ogous reconbi nation at
the locus of the coding region. Wile the DNA vector of
exanple 1 contains an additional t-PA pronoter sequence
(page 5, colum 8, lines 31 to 33), the construct of
exanple 2 contains a CW pronoter (figure 3), which is
pl aced before the targeted gene's codi ng sequence and
whi ch, once the whole construct is inserted via

honol ogous reconbi nation into the primary cell, takes
the place of the 'lost' pronoter.

In the case of the present invention, claim1l refers to
a process for expressing a protein encoded by a target
gene, including the step of inserting into a host a
construct via honol ogous reconbi nati on at the |ocus of
the coding region of a target gene. This insertion can
take place at various regions, at the 3' or the 5

adj acent regions of the coding region or also directly
at the coding region. In this latter case the
application teaches in the exanples which steps the
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skilled reader should take in order to conpensate for
el ements | ost as a result of honol ogous reconbi nation
to reconstitute a functional target gene.

Thus, the board considers that the skilled person is
given sufficient information to carry out the invention

cl ai ned.

The i ndependent clains contain two alternative

enbodi nents concerning the tinme when anplification of

t he anplifying region takes place. This event may

either occur in the primary cell or in the secondary
cell. If anplification happens in the primary cell only,
this means that in the follow ng step the secondary
expression host cells have to be transforned with
mul ti ple copies of the anplified region.

This latter enbodiment is not exenplified in the patent
and, according to respondents II1l, referring to
docunent (3), it is not feasible.

Docunment (3) is a review article published 1981, eight
years before the claimed priority date and refers to
chronosomal nedi ated gene transfer for transferring
genetic material froma donor somatic cell to a
recipient. In the passage bridgi ng pages 536 and 537

t he docunent di scusses the size of the transferred
genetic material. It is stated that nost transgenones
are of subchronmpbsomal nature, and that only snal
regions of DNA could be transferred while flanking
regions were often lost. The docunent reports problens
regardi ng stable expression of the transferred
phenotype and of high rate loss of nultiple copies of
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t he transgenone (page 545, first |line and page 551,
second par agr aph).

The cited passages of docunent (3) m ght be considered
as expressing doubts and uncertainties with regard to

t he possible size of transgenones and their stability
in hosts only. In order to convince the board that

t hese consi derations are serious indications for a |ack
of sufficiency of disclosure they had to be based on
verifiable facts, such as experinments. None such have
been fil ed.

Mor eover, the board notes that the results discussed in
docunent (3) were not obtained under experinental
conditions conparable to those applied in the patent.
While in both exanples of the patent a selective
pressure is provided on the transfornmed secondary

reci pients (page 6, colum 9, lines 16 to 18 and

page 7, colum 12, lines 12 to 17), no such selective
pressure is described in docunent (3). Consequently,

t he board cannot accept docunent (3) as evidence that
the transfer of nmultiple copies of an anplified region
cannot be perforned.

The board concludes that the invention according to the
clainms of the main request is disclosed in a manner
sufficiently clear and conplete for it to be carried
out by a skilled person according to the requirenents
of Article 100(b)EPC.
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Adm ssibility of a new ground of opposition -
Article 54 EPC

Lack of novelty has not been raised as ground of
opposition by the respondents within the nine nonth
opposition period, but has first been nentioned by
respondent | at the oral proceedings. It was argued
that claim 1l was not novel over docunent (17), which
has been cited by respondents | in their notice of
opposition and was consi dered as cl osest state of the
art in the proceedi ngs before the opposition division.

The appellants did not agree to the introduction of
this new ground for opposition.

In the decision G 7/95 (QJ EPO 1996, 626) the Enl arged
Board of Appeal decided, that in case where a patent
has been opposed under Article 100(a) EPC on the ground
that the clains |ack an inventive step in view of
docunents cited in the notice of opposition, the ground
of lack of novelty based upon Articles 52(1) and 54 EPC
is a fresh ground for opposition and accordingly may
not be introduced into the appeal proceedi ngs w t hout

t he agreenent of the patentee. However, the allegation
that the clains |ack novelty in view of a closest prior
art docunent may be considered in the context of
deci di ng upon the ground of |ack of inventive step,

whi ch the board will do.

| nventive step - Article 56 EPC
Claiml, referring to a nethod, conprises an

introductory statenent foll owed by two separate parts.
The first part, starting with "grow ng manmal i an
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secondary cells" and ending with "whereby said target
gene is expressed and said protein is produced" has the
formof a conventional process claim It is undisputed
between the parties that this first part of claim1l

i ndi cates the subject-matter of the invention and those
techni cal features which are necessary for the
definition of the claimed subject-matter, but which are
part of the state of the art, in the present case of
docunent (17). This is in accordance with the

requi renents of Rule 29(1)(a) EPC.

Claiml is directed to "A nethod for producing
manmal i an proteins conprising: grow ng manmal i an
secondary expression host cells conprising nultiple
copies of an anplifiable region conprising a target
gene heterol ogous to said secondary expression host and
expressing a protein of interest and an anplifiable
gene, whereby said target gene is expressed and said
protein is produced; wherein said secondary host cells
are produced by the method conprising [six consecutive
wor ki ng steps as set out]".

Mammal i an secondary expression host cells having these
characteristics are described in docunent (17), where a
het er ol ogous target gene and an anplifiable gene are
incorporated into a host cell by co-transformation. The
transfected DNA becones |igated together inside the
cell and subsequently integrates into host chronosona
DNA as a unit which can be co-anplified (page 160,
lines 40 to 43).

The mammal i an secondary expression host cells in
docunent (17) are not, as a product, different from
those referred to in present claim1. The six step
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production process of the mamual i an secondary
expression host cells is not a required feature of the
method of claim1l as presently phrased, but is nerely
used to define the product features of the mammali an
secondary expression host cells. However it is the

est abl i shed case | aw of the Boards of Appeal that a
product is not new nerely because it has been nmade by a
new process (cf Decision T 248/ 85, QJ EPO 1986, 261).
The mammal i an secondary expression host cells in
docunent (17) are also to be grown to produce the
protein of interest. On page 174, third paragraph
docunent (17) states that these cells express high

| evel s of various proteins from heterol ogous genes.
This statenent corresponds exactly to the process as
disclosed in the first part of present claim1l (see
point (7) above). Thus claim1 is directed to a known
use of a known product, and so it |acks novelty, and

t hus inventive step.

The board conmes to the conclusion that the subject-
matter of claim 1l does not neet the requirenents of the
EPC.

Auxi |l iary request 1

11.

2861.D

Formal requirenments - Articles 84, 123(2), 123(3) EPC

Respondent's | opinion, that claim1l is unclear since
it msses a logical order, is not shared by the board.
The claimrefers to a nethod consisting of various
wor ki ng steps which are listed chronologically, with
the only exception of the anplifying step which is

pl aced at the end of the claim Since this particular
wor ki ng step conprises two alternative enbodi nents,
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i.e. it may be carried out at two different times of
the nethod, its positioning at the end of the claimis
justifiable to avoid unnecessary repetitions.

The board can al so not agree with respondents 11, who
argued that claim1l has been anended in such a way that
it contains subject-matter which extends beyond the
content of the application as filed. The objected
amendnments were the change of the term"grow ng" into
"produci ng" at the beginning of the claim and the
transfer of the passage referring to the expression of
the target gene and the production of the protein, from
the first paragraph to the end of the claim No
infringenment of Article 123(2) can be seen to result
fromthis regrouping of the otherw se unchanged worki ng
steps, in particular the board does not agree that
claim1 nowrefers to primary cells not containing the
t arget gene.

The fact that the working step referring to the grow ng
of the secondary expression host cells, no | onger
explicitly contains the feature that the cells contain
mul ti ple copies of an anplifiable gene, is not
considered to extend the protection conferred by the
clainms as granted (as argued by respondents II11). The
growing step refers to "said mamal i an expressi on host
cells", which are disclosed at the beginning of the
claimas conprising said nultiple copies.

I n consequence, the clains of auxiliary request 1 neet
the requirements of Articles 84, 123(2) and 123(3) EPC.
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Sufficiency of disclosure - Article 83 EPC

The concl usions drawn by the board with regard to
sufficiency of disclosure (Article 83 EPC) of the main
request, apply to auxiliary request 1 (see point 5
above).

Novelty - Article 54 EPC

Claim1 relates to a nethod characterised by a nunber
of different working steps. Its subject-matter is not
disclosed in the cited prior art docunents and is

t herefore novel under Article 54 EPC.

I nventive step - Article 56 EPC

Much enphasis was put by the parties on the
interpretation of the wording of independent clains 1
and 7. It was controversly discussed whether the term
"primary mammal i an cells conprising said target gene"
had to be interpreted in the sense that said target
gene was endogenous to the primary cell, i.e. that it
was naturally present therein, or, if it also conprised
target genes which had been introduced into the primary
cell by way of reconbi nant DNA technol ogy.

The appellants argued that it was not in line with the
specification to interpret the clains in a sense that
t hey enconpass the expression of target genes not

naturally present in the primary cell. The term
"primary cell"” had to be seen in the sense of neaning a
"naive cell". It was clear fromthe description that it

was the aimof the invention to mani pul ate an

endogenous gene by formng an in situ expression
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cassette without the need of fully characteri zing,
sequencing and cloning a desired gene to finally get a
cDNA whi ch then may be transfornmed into an expression
host cell. To follow this latter way of procedure was
considered to be illogical, as transformng a primary
cell with the cDNA construct obtai ned by conventi onal
reconbi nant DNA technol ogy, followed by a second
transformati on step wherein said DNA is transforned
into a secondary host cell for its expression did not
make sense. A skilled person would see no reason for
such first transformati on step but rather woul d
directly go to the expression host.

This interpretation was not accepted by the respondents,
who considered the term"primary cell"” to have the
nmeani ng as being a "first cell” in a series of steps.
The specification was no basis allowng a skilled

reader to interpret the clains as being restricted to
target genes endogenous to such primary cells. The
possi bl e intention of the appellants was not rel evant
when constructing the scope of the clains.

The board does not consider this point to be decisive
for its decision on inventive step of the clained

subj ect-matter as presented below, so that no deci sion
in this respect is considered to be necessary.

It is undisputed between the parties that document (17)
represents the closest state of the art. The board
agr ees.
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Docunment (17) is a review article published two years
before the priority date of the patent in suit, having
the title "High I evel production of proteins in
manmal i an cells"” and is considered to be a technically
realistic starting point for assessnment of inventive
step. The document discusses in its starting passage
general problenms of introduction of genetic materi al
into cells, describes viral transduction systens and
DNA- nedi at ed gene transfer (pages 155-161). Starting on
page 161, selection of stable transformants using drug
resistance markers is dealt with. On pages 165 to 166

t he Dyhrofol ate Reductase (DHFR) sel ection systemis
descri bed. The primary advantage of this systemis said
to be its ability to select for cells which contain an
anplified copy nunber of DHFR genes due to its
anplification under appropriate drug selection, i.e.

i ncreasi ng anounts of nethotrexate (page 165, | ast

par.).

Page 166, first full sentence reads: "Wen DHFR is used
as a cotransformation sel ection marker in DHFR-
deficient CHO cells, it is possible to coanplify and
co- express the heterol ogous gene by selection of the
transformants in increasing concentration of

nmet hotrexate"”. A few |lines dowmn on the sanme page it is
said, that "Although nost frequently used as a
recessive marker in the DHFR-deficient CHO cells, there
have been several adaptations which have made DHFR a
useful dom nant sel ectable and anplifiable genetic

mar ker . "

A chapter headed "Optim zi ng expression of heterol ogous
genes" starts on page 168. Gene anplification is dealt
with in detail on pages 170 to 174. It is stated that
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gene anplification appears to be ubiquitous in nature
and that many, if not all genes becone anplified at
sonme frequency. In Table 1 on page 171, a list of
anplification systens in drug resistant mamal i an
cells, including DHFR-net hotrexate, is given. This
chapter ends on page 174 with the passage reading:
"Coanplification of heterol ogous genes with DHFR has
been successfully used to obtain a nunber of cell lines
t hat express high levels of a protein from heterol ogous
genes. Sone exanpl es include human tissue plasm nogen
activator (158), human ganma interferon (166, 167),
human beta-interferon (191), human factor |IX (168), the
her pes sinplex glycoprotein D (169), the al pha and beta
subuni ts of bovine |uteinizing hornone (170)."

Ref erence (158) cited in docunent (17) corresponds to
docunent (10) in the present proceedings. It is a
docunent published by the authors of docunent (17) and
refers to "Coanplification and Coexpression of Human

Ti ssue- Type Pl asm nogen Activator and Mirine

D hydr of ol at e Reduct ase Sequences in Chi nese Hanster
Ovary Cells". Two expression vectors, one containing
human t-PA cDNA, the other DHFR cDNA were co-
transfected into CHO DHFR-deficient cells and high

| evel expression of human t-PA is achieved in the
transfected cells. According to page 1750, |eft col um,
first sentence "The gene sequences cotransfected with

t he DHFR gene are frequently integrated adjacent to the
DHFR gene, and thus subsequent anplification of the
DHFR gene results in coanplification of the adjacent
DNA" .
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To summari ze, docunent (17) discloses a first aspect of
t he cl ai ned net hod, nanely coanplification and
coexpression of an anplifiable gene and a heterol ogous
target gene in a selected host cell.

A simlar approach is described in docunment (9),
referring to expression of anplified hepatitis B virus
surface antigen genes in CHO cells, wherein the DHFR
cDNA and the HBV sequences were on the sanme plasmd
(abstract and figure 1).

The problemunderlying the patent in suit is described
on page 2, colum 1, lines 39 to 43 as "devel oping
alternative techniques for producing proteins of
interest in culture with cells which provide for
econonm ¢ and efficient production of the desired
protein and, when possible, appropriate processing of
t he protein product.”

The formul ati on of the problemthat the board regards
as appropriate is developing alternative techniques for
produci ng proteins of interest in culture with cells.
The board does not regard a reference to econom c and
efficient production as necessary or appropriate
because the eval uation of what is economc or efficient
is subjective in the absence of precise criteria of how
this is to be assessed.

Thi s probl em of devel oping alternative techniques for
producing proteins of interest in culture with cells is
sol ved by providing a method according to claim1. This
nmet hod is distinguished fromthe process of the closest
prior art by transform ng a construct conprising an
anplifiable gene into a primary manmal i an cel



23.

24.

2861.D

- 24 - T 0620/ 99

conprising a target gene by honol ogous reconbi nati on,
foll owed by transformati on of the conpl ete expression
cassette formed in situ in the primary cells into
secondary expression host cells.

The opposition division stated, that honol ogous

reconbi nati on was an alternative nmethod to bring the
anplifiable gene in contact with the gene of interest,
havi ng the sanme technical effect as transfecting a host
with an anplifiable gene and a target gene, positioned
either on the sane plasmd (9), or on two different
plasm ds (10). Thus these nmethods were found to be
functional equival ents. Consequently a skilled person
woul d turn to docunent (24), where he woul d get
information pronpting himto apply the techni que of
honol ogous reconbi nation in the process described in
docunent (17), and would arrive at the clainmed subject-

matter in an obvious way.

Docunent (24), a review article published six nonths
before the priority date, having the title "The New
Mouse Cenetics, Altering the Genone by CGene Targeting",
refers to gene targeting by honol ogous reconbi nation
bet ween DNA sequences residing in the chronobsone and
new y i ntroduced DNA sequences in pluripotent nouse
enbryonic stemcells (ES). The aimof the described
nmethod is to generate mce of any desired genotype. The
docunent gives an overview with regard to early gene
targeting experinments and reports on page 72, left
columm, that the repertoire of the techni que has been
extended in 1985, when it was shown that endogenous
genes were a suitable subject.
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The ability to nodify specific chosen sites of the ES
cell genome by gene targeting is denonstrated by the
exanpl e of disrupting the hprt gene by insertion of the
neonyci n resi stance gene (neo®, which not only disrupts
t he codi ng sequence of hprt but also acts as a

sel ectabl e marker. References (1) and (36) quoted in
docunent (24), two publications co-authored by the

aut hor of docunent (24), correspond to docunents (16)
and (20) respectively in the present proceedings. They
also refer to this enbodi nent of gene targeting and
have been cited by the respondents to prove the general
avai l ability of nethods using honol ogous reconbi nation
t echni ques. Another publication dealing with exactly
the sane subject-matter is docunent (18).

Docunent (24), on page 73, in figure 3, goes on to

di scuss the two different kinds of vectors useful for
honol ogous reconbi nation, i.e. sequence replacenent and
sequence insertion vectors. It is stated (left colum,
end of second full par.) that "with sequence insertion
vectors the entire targeting vector is inserted into
the target, thereby automatically transferring both the
desired nutation and the sel ectable gene into the

endogenous | ocus."

Starting on page 75, the final chapter of docunent (24)
is concerned with "Uses of Gene Targeting". It is
expected that gene targeting will contribute
significantly to neurobiology and will provide nouse
nodel s for human genetic di seases. The | ast paragraph
of the docunent reads: "CGene targeting may al so provide
an additional tool for mapping and/or isolating human
genes. Gene targeting can be used to insert dom nant

sel ect abl e genes into specific chronosomal regions.
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Once the selectable gene is in place, it can be used to
transfer that chronosomal region, via chronosomne-

nmedi ated gene transfer, into newrecipient cells, or to
i sol ate del etions surroundi ng the sel ectable gene or to
cl one DNA sequences into its vicinity."

To summari ze, docunent (24) discloses a second aspect
of the clainmed nethod, nanely honol ogous reconbi nation
techni que, which is used according to the patent in
suit to bring the anplifiable gene into the vicinity of
the target gene, and to construct in situ an expression
cassette in the primary cell

The question to be asked by the board is, whether a
skill ed person being aware of the closest state of the
art, document (17), and trying to solve the problem
underlying the patent in suit, i.e. to devel op
alternative techniques for producing proteins of
interest in culture with cells, would obviously

consi der to conbine the teaching of docunment (24) with
the cl osest state of the art in such a way as to fal
within claim1l. In other words, would it be obvious to
change the nmethod of docunent (17) by replacing co-
transformation of a target gene and an anplifiabl e gene
into an expression host by transformng a primary cel
conprising a target gene with a construct conprising an
anplifiable gene by honol ogous reconbi nation, foll owed
by the transfer of the conpl ete expression cassette

formed in situin the primary cell into a secondary
expression host cell, as set out in claiml of the
pat ent ?
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Docunent (17) on page 168, under the heading
"Optimzing Expression of heterol ogous genes"” contains
a statement reading: "The |level of protein expression
from het er ol ogous genes introduced into mammalian cells
depends on nultiple factors including DNA copy nunber,
efficiency of transcription, nmRNA processing, nmRNA
transport, nmRNA stability and transl ational efficiency,
and protein processing, secretion and stability. The
rate limting step for high-level expression may be
different for different genes. Controls at each one of
these levels will be discussed in turn.”

This statenent teaches that high | evel expression of
het er ol ogous proteins of interest is a conplex task
whose success depends on multiple factors.

Docunent (17), on page 186, lines 1 to 5, addresses the
probl em of the patent in suit: "This chapter has
primarily focused on the various approaches to high-

| evel expression of proteins in a variety of manmalian
cell systens. Future devel opnments will involve the

nodi fication of mammalian cells in order to increase
the efficiency of the various steps in protein
processi ng and secretion.”

Thus, the docunment opens a broad range of possible
avenues of further research for the skilled man trying
to provide an alternative to already existing
techniques. Read in the |light of the passages on

pages 168 and 186, as cited above, docunment (17) does
not provide the skilled reader with any input pronpting
himto nodify the coanplification technique described
on pages 170 to 174, being one out of a nunber of
possi bl e ways to optim ze gene expression only.
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The skilled person is far frombeing in a "one-way-
situation" |eading himto conbine the closest state of
the art with docunent (24), but rather he is faced with
various alternatives to solve the problem

Docunent (24), as well as all other cited docunents
reporting on honol ogous reconbi nati on events (see point
(24) above), does not refer to protein expression, thus
bel onging to a different, though nei ghbouring technical
field. There are references to gene targeting using

dom nant sel ectabl e markers, but none envi sages the use
of selectable markers being anplifiable genes as well,
nor the possible technol ogi cal benefits possibly
resulting therefrom The final paragraph of docunent
(24), although opening the w ndow for future
appl i cations of honol ogue reconbi nati on technol ogy,

nmust nmerely be considered as an invitation addressed to
the skilled reader for doing further research

Therefore, at the day of filing of the patent in suit
it was not obvious for a skilled person, trying to

sol ve the posed problem to change the nmethod for high
| evel expression of proteins disclosed in the closest
prior art, docunment (17), by the introduction of a
honol ogous reconbi nati on step, based on the disclosure
in docunent (24), or other cited docunments, which are
concerned with gene targeting in nouse enbryoni c stem
cells, and to transfer the expression cassette forned
thus in situ into a secondary expression host cell.

For the same reasons an objection to claim1l under
Article 56 EPC, based on docunent (24) as closest state
of the art, nust fail.
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Fol | owi ng another line of argunmentation, the inventive
concept of claim1l was questioned based on the
statenment in decision T 939/92 (QJ EPO 1996, 309),
referring to broad clains in the field of chem stry,
saying that in view of the state of the art a technica
effect which is the sole ground for an all eged
inventive step had to be achieved by all enbodi ments
falling within the scope of a claim(see reasons for
the decision Nos. 2.4 to 2.6). A claimcovering

enbodi ments not achieving said effect, and thus not
solving the underlying problem does not neet the
requirenments of Article 56 EPC, for everything falling

within a valid claimhas to be inventive.

Respondents Il, for two reasons, argued that the nethod
of claim1l did not solve the posed problem by not
providing a nmethod "for econom c and efficient
production of the desired protein”. However the problem
here was to find an alternative nethod. This was done
and the alternative was not obvious. The alternative
cannot be said to be inherently unecononic or
inefficient, and so the problem can be regarded as

sol ved.

According to the case | aw of the Boards of Appeal, for
an inventive step to be present in clainms referring to
the alternative solution of a known problem it is not
necessary to show substantial or gradual inprovenent

over the prior art (decision T 588/93, 31 January 1996).
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Consequently, the board conmes to the conclusion that
the subject-matter of claim1l allows to achieve a
technical effect over its whol e scope which solves the
probl em underlying the invention.

Dependent clains 11 and 12, referring to the use of
DHFR defi ci ent secondary host expression cells, were
attacked as not solving the problemunderlying the

i nvention. Respondents Il argued on the basis of the
di scl osure in docunment (11) that an anplification
system usi ng DHFR deficient cells did not work.

The board does not agree. The authors of docunent (11),
being aware of the Iimted applicability of the DHFR
anplification system were nerely concerned with the
devel opment of an alternative system based on the
adenosi ne deam nase (ADA) cDNA gene (see page 3136,

| eft columm). The docunent contains no statenent from
which it can be concluded that a systemfor
anplification and sel ection of heterol ogous genes using
DHFR deficient CHO cells does not work.

The concl usions drawn with regard to an inventive step
of claiml apply in the sanme way to independent claim?7.
For that reason, clains 1-13 neet the requirenents of
Article 56 EPC.
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Or der

For these reasons it is decided:

1. The deci sion under appeal is set aside.

2. The case is remtted to the first instance with the
order to maintain the patent on the basis of the clains
of auxiliary request 1 filed at the oral proceedings on
8 May 2003 with the description and draw ngs as granted.

The Regi strar: The Chai rwoman:

P. Crenona U M Kinkel dey
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