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Summary of Facts and Subm ssi ons

Eur opean patent application No. 98 943 469.1 published
under the International Publication No. WO 99/11798
with the title: "Polynucl eotide encodi ng a pol ypeptide
havi ng heparanase activity and expression of same in
transduced cells.” was refused by the Exam ning

Di vi si on.

The reasons for the refusal were |ack of novelty of
claims 19 to 27 and | ack of inventive step of clains 1
to 18 and 28 to 35 of the request then on file.

. The Appellants (Applicants) appeal ed this decision and
submtted a statenent of grounds of appeal together

with a new main request and an auxiliary request.

L1l The Board sent a conmunication under Article 11(1) of
the Rul es of Procedure of the Boards of appeal
indicating its prelimnary, non-binding opinion as to
the formal adm ssibility, clarity and novelty of the
newly filed clains.

| V. In answer to this comunication, the Appellants filed
new subm ssions together with a new main request and a

new auxiliary request.

V. At oral proceedings which took place on 24 February
2004, these requests were replaced by a request
conprising 15 clains. Clains 1, 6, 10, 11 and 13 read
as foll ows:
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"1. An isol ated pol ynucl eoti de fragnment conprising a
pol ynucl eoti de sequence encodi ng a pol ypepti de having
heparanase catal ytic activity, wherein said polypeptide
shares at |east 70% honology with SEQ ID NGs: 10 or 14
or a functional fragment thereof having heparanase
catalytic activity."

"6. A polynucleotide fragment conprising a

pol ynucl eoti de sequence at | east 70% honol ogous with
SEQ I D NOs: 9 or 13, said polynucl eoti de sequence
encodi ng a pol ypeptide havi ng heparanase catal ytic
activity."

"10. A reconbinant protein which is a polypeptide of
543 am no acids as set forth in SEQID NO 10 with a
cal cul at ed nol ecul ar wei ght of 61,192 daltons or a
functional part thereof."”

"11. A polypeptide of 592 anmino acids as set forth in
SEQID NGO 14 with a cal cul ated nol ecul ar wei ght of
66, 407 daltons or a functional part thereof."

"13. A nedi cal device containing, as an active
i ngredient, an isol ated protein/pol ypeptide accordi ng
to claim10 or 11."

Dependent clainms 2 to 5 related to further features of
t he pol ynucl eotide of claim1l, dependent claim?7
related to further features of the pol ynucl eotide of
claims 1 to 6. Dependent clains 8 and 9 related to a
vector and a host cell conprising the pol ynucl eotide of
any of clains 1 to 7. Dependent claim12 related to a
phar maceutical conposition conprising the

prot ei n/ pol ypepti de according to claim10 or 11
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Clainms 14 and 15 containing back references to clains 1
to 7 and to clains 6 or 7 respectively related to a
system for over-expressi ng heparanase and to a net hod
of identifying a chronobsone region harbouring a

hepar anase gene.

A/ The follow ng docunents are nentioned in the present
deci si on:

(1): Jin, L. et al., Proceedings of the American
Associ ation for Cancer Research, Annual neeting
1992, Abstract 343, Vol. 33, page 57, 1992,

(3): US 5,362, 641;

(4): WD 95/ 04158:

(9): Declaration of Dr |I. Vlodavsky dated 12 June 2003,
subm tted on 23 January 2004,

(10): Decl aration of Dr |. Pecker dated 9 June 2003,
subm tted on 23 January 2004.

VI, The Appellants' argunments may be summari zed as fol | ows:

Novel ty

The prior art disclosed neither the isolation of the
hepar anase encodi ng DNA, nor the existence of prepro-
or pro- forms of the enzyne. Accordingly, the subject-
matter of independent clains 1 and 6 (DNA clains) and
10 and 11 (protein/polypeptide clains) as well as that
of the other clainms which were either dependent thereon
or contained a back-reference thereto was novel.
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| nventive step

The cl osest prior art docunment was docunent (3) which
descri bed the purification of heparanase from human
cells.

In view of the closest prior art, the technical problem
underlying the present invention was to provide a
nucl ei ¢ acid nol ecul e encodi ng mamal i an hepar anase.
The solution to this problemwas the DNA nol ecul e as
defined in claim1.

It was only with hindsight that the skilled person
woul d derive the above nentioned problemfrom

docunent (3) since this docunent disclosed a conplete
hepar anase purification schenme and did not suggest that
sonme ot her path should be chosen when wanting to obtain
the enzyne in pure form

The skilled person had no reasonabl e expectati on of
success of cloning the heparanase gene for at |east the

fol |l ow ng reasons:

- t he heparanase purification protocol described in
docunent (3) did not yield a pure enzyne
preparation. Wien attenpting to obtain a partial
am no aci d sequence of heparanase, a nunber of
pepti des would be identified which in fact, did
not belong to the protein. This, of course,
rendered the cloning quite uncertain.

- t he cl assical nmethod of inmunoscreening the
positive clones using previously isolated anti -
hepar anase anti bodi es all egedly specific for
hepar anase woul d not yield an active product since
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t hese anti bodies in fact recogni zed the protein
PA-1. The isolation of novel anti-heparanase
anti bodies starting froma further purified
preparation of heparanase may not have succeeded
since the next purification step of the enzyne
suggested in docunent (3) markedly decreased the
yield of the protein.

- Had the skilled person chosen the "classical"”
E.coli or yeast expression systens to identify the
enzynme, he/she woul d have fail ed since heparanase
was synt hesi zed as a proenzyne and proteol ytic
activation which was absol utely necessary for
enzymatic activity would not occur in either of
t hese hosts. Turning to a mammal i an expressi on
system woul d not have been contenpl ated as no
di stinction could have been nmade between
endogenous heparanase activity and the activity of
the protein encoded by the cloned nucl eotide

seqguence.

- The skilled person woul d have doubted that the
very | ow heparanase activity observed after
cloning in insect cells using a bacul ovirus vector
woul d be directly attributable to the enzyne since
heparanase was known in the art to be extrenely

acti ve.

It was a significant acconplishnment of the inventors
that they had overcone all these difficulties and
pursued their work to the final characterisation of the

enzyne.
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VIIl. The Appellants requested that the decision under appeal
be set aside and that a patent be granted on the basis
of the main request filed at oral proceedings.

Reasons for the Decision

Articles 123(2) and 84 EPC, added subject-matter; clarity,
support in the description

1. The basis in the application as filed for the clained
subject-matter is on page 9: lines 1 to 3 in
conbination with SEQ ID NOS: 10 or 14 (clains 1, 5), on
page 8, lines 17 to 38 in conbination with SEQ I D NOS
9 or 13 (clains 2 to 4 and 6), on page 16, l|lines 29
to 31 (claim7), on page 9, lines 19 to 21 (claim8),
on page 18 lines 29 to 31 (claim9), on page 7,
lines 27 to 29 (clains 10 and 11), on pages 19 and 20
(claims 12 to 15). The requirenents of Article 123(2)
EPC are fulfilled.

2. In the Board's judgenent, the clainmed subject-matter is
clearly worded and supported by the description. The
requi renents of Article 84 EPC are fulfilled.

Article 83 EPC, sufficiency of disclosure
3. Sufficiency of disclosure was never at stake. The Board
is also of the opinion that the clainmed subject-matter

is reproduci ble on the basis of the information given
in the patent specification.

0543.D
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Article 54 EPC, novelty

4.

0543.D

The cl ai ns which the Exam ning Division considered not
to be novel have been del et ed.

There is no prior art docunment on file disclosing a DNA
encodi ng a pol ypeptide with heparanase catal ytic
activity having a sequence sharing at |east 70%

homol ogy with SEQ ID NOS: 10 or 14. Nor is there on
file a docunent disclosing a DNA conprising a

pol ynucl eoti de sequence at | east 70% honol ogous with
SEQ ID NOS: 9 or 13. The subject-matter of clains 1

and 6, dependent clains 2 to 5, 7 to 9 and of clainms 14
and 15 respectively referring back to clains 1 to 7 and
to clains 6 or 7 is novel.

Clainms 10 and 11 (Section V, supra) respectively

di scl ose the pro- and prepro- fornms of the heparanase
protein (61,191 and 66, 407 daltons) as well as
functional parts thereof. In contrast, docunent (3)

di scl oses an uncharacteri zed heparanase of
approximately 50 Kd (cf colum 15, lines 58 to 60). As
this enzynme is smaller than the clained pro- and
prepro- fornms, it is not damaging to the novelty of

t hese forns.

The question which remains to be answered i s whether or
not the mature active enzyne as disclosed in

docunent (3) falls within the definition of "a
functional part" of the clained prepro- or pro- forns
characterized by their sequences. The origin of this
enzyne is different (human Sk-Hep 1 cells; colum 8,
lines 15 to 18) fromthat of the claimed prepro- and
pro- fornms (expression products of a conposite cDNA
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originating fromSk-Hep 1 cells, on the one hand and
froma placenta Marat hon RACE cDNA conposite, on the
other; page 7 of the application, lines 22 to 36). In
addition, in accordance to the Appellants' subm ssions
(passage bridging pages 3 and 4 of the grounds of
appeal together with Annex C), it would seemthat the
protein was never purified to such a state where it
coul d be sequenced. The Board has no reasons to doubt
this statenent. |ndeed, docunent (3) does not disclose
any am no aci d sequence. Accordingly, it is concluded
that the teaching of document (3) is not detrinmental to
the novelty of the subject-matter of clains 10 and 11
insofar as it relates to a functional part of the

cl ai mred enzynes.

The Appel lants provided evidence in the formof a

decl aration (docunment (10)) that although numerous
previ ous attenpts at obtaining the heparanase enzyne
had been published before the priority date, none of

t hem had succeeded. In particular, the protein

descri bed as heparanase in docunment (4) on file was
|ater on identified as a | ow nol ecul ar wei ght chenoki ne
whi ch has no honol ogy to heparanase.

For these reasons, the subject-matter of clainms 10, 11
and dependent claim 12 is novel. The Board under st ands
claim13 (Section V, supra) as being directed to a
nmedi cal device obligatorily conprising the novel

prot ei n/ pol ypeptide of clains 10 or 11 and, therefore,
considers the claimal so to be novel

The requirenments of Article 54 EPC are fulfill ed.
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Article 56 EPC, inventive step

Clains 1 and 6

11.

12.

13.

0543.D

The closest prior art is docunent (3) which is
concerned with obtaining a purified preparation of the
hepar anase enzyne. It discloses a 50Kd heparanase

i solated fromthe human hepatoma cell |ine Sk-Hep-1, as
wel | as anti-heparanase anti bodies. The purification
nmet hod for the enzyme conprises four chromatographic
steps. The resulting purified heparanase is stil

contam nated with a protein of about the sane nol ecul ar
wei ght, named PAI-1 (type 1 plasm nogen activator
inhibitor). The authors advise (cf colum 16) that the
further renoval of PAI-1 may be acconplished by neans
of Mono-S high pressure liquid chromatography.
Alternatively, it is suggested that the materi al
exhi bi ti ng heparanase activity eluted froma native

pol yacryl am de gel following the last purification step
coul d be subjected to am no acid sequencing for the

pur pose of gene cloning and expression.

Starting fromdocunment (3), the problemto be solved
may be defined as cloning and expressing the gene
encodi ng heparanase as an alternative way to produce
the enzyne. As this problemis already clearly
identified in said docunent, its fornulation per se

does not require an inventive step.

The solution provided is the DNA of clains 1 or 6
defined by its honology to specific DNA sequences (SEQ
ID NGs: 9 or 13) or, alternatively, as encoding a

pol ypeptide itself defined by its honology to the
specific am no acid sequences (SEQ ID NGs: 10 or 14)
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derivable fromSEQ ID NGs: 9 or 13 in accordance with
the genetic code as well as its various uses.

As it was obvious to attenpt the cloning of the

hepar anase gene (point 12, supra), the questions which
remain to be answered are whether on the basis of the
know edge then available to himlher, the skilled person
woul d have had a reasonabl e expectati on of success when
attenpting to clone the heparanase gene, and whether on
t he basis of the technical circunstances of the case as
now known, it could be expected that he/she woul d have

succeeded i n his/her endeavour.

In order to establish that the heparanase gene had been
cloned, the activity of the cloned gene product woul d
have to be tested. As nentioned by Dr Pecker in her

decl aration of 9 June 2003 (cf docunent (10)), the
skilled person would refrain fromusing a manmal i an
cell line as a host for gene expression because it
woul d result in the problem of being unable to

di stingui sh heparanase activity due to the product of
the transfected heparanase gene fromthat of native
hepar anase present in nost comonly used mamual i an cel
lines. The skilled person would al so be doubtful that
heparanase activity could be obtained in other standard
expressi on systens, such as bacteria or yeasts, since

t hese systenms woul d not be expected to carry out the
post-transl ational nodifications necessary for a
manmmal i an protein to be active.

After the priority date, the anti-heparanase anti bodies
di scl osed in docunment (3) were shown to be specific for
a protein other than heparanase: PA-I (declaration of
Dr VI odavsky of 12 June 2003, docunent (9), page 2).
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This inplies that the skilled person using the cloning
met hod wel | -known at the priority date (see, for
exanpl e, docunent (1)) involving égtll as a vector
wher eby the cl ones expressi ng heparanase woul d be
detected by i mmuno-screening with anti-heparanase

anti bodi es, woul d never have obtai ned a cl oned DNA
fragnent encodi ng an enzynme wth heparanase activity.

Finally, the pro-heparanase is now known to be divi ded
in three sections: an 8Kd section, a 6Kd section and a
45Kd section, heparanase activity resulting fromthe
renoval of the 6Kd section and the |inkage of the other
two. A specific activating protease is involved in this
mechani sm whi ch woul d nost probably not be present in
cells other than the ones naturally producing active
heparanase (ie. mammalian cells unsuitable as host
cells, see point 16, supra) (Dr Pecker's declaration
docunent (10), page 6).

For these reasons, the Board is convinced that the
skill ed person would not have had a reasonabl e
expectation of success when cl oning and expressing the
hepar anase gene on the basis of the very scanty

i ndi cations in docunent (3) as regards the possibility
of cloning and expressing said gene (cf. point 15,
supra). Furthernore, the technical circunstances were
such (cf. points 16 and 17, supra) that he/she would
not have been able to arrive in a straightforward and
obvi ous manner at the DNA sequences referred to in the
present cl ai ns.

The subject-matter of clains 1 and 6, of dependent
claime 2 to 5 7 to 9 and of claim 15 referring back to

clains 6 or 7 is inventive.
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Clains 10 and 11

20. These clains relate to the heparanase protein in pro-
or prepro- forms characterized by the specific am no
acid sequences SEQ I D NOs: 10 or 14. These could only
be obt ai ned once the cloning and expression of the
full-length cDNAs of clainms 1 and 6 was achi eved. As
these DNAs were found to be inventive, inventive step
is al so acknow edged to said proteins. The same is true
for the pharmaceutical preparation, nedical device and
hepar anase overexpression systemof clains 12 to 14
whi ch conprise the protein/polypeptide of clains 10
and 11.

21. The requirements of Article 56 EPC are fulfilled.

Or der

For these reasons it is decided that:

1. The deci sion under appeal is set aside.
2. The case is remtted to the Examning Division with the

order to grant the patent with the clainms of the main
request filed during the oral proceedings.

The Regi strar: The Chai r man:

A. Wl i nski L. Galligan
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