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Summary of Facts and Subm ssi ons

0248.D

The Patent Proprietors (Appellants |I) and the Opponents
(Appellants 11) | odged appeal s agai nst the
interlocutory decision of the Opposition Division on

t he amended formin which European patent No. 0O 368 684
can be nmai nt ai ned.

The present decision refers to the foll ow ng docunents:

(5) Nature, vol. 302, 1983, pages 575 to 581

(8) Progr. in Biotechnology, vol. 5, 1988, pages 231
to 246

(9) WD A-88/06 630

(13) J.I1nmmunol ogy, vol. 141, No. 6, 1988, pages 2063
to 2071

(14) WO A-88/01 649

(15) Biochemstry, vol. 31, 1992, pages 1270 to 1279

(16) J. Mol .Biol., vol.265, 1997, pages 161 to 172

(33) Declaration Dr Rabbitts, filed 9 January 1998

(34) Declaration Prof. Pluickthun, filed 19 March 1998

The patent had been opposed under Article 100(a) EPC on

t he ground of |ack of novelty (Article 54 EPC) and | ack

of inventive step (Article 56 EPC). After the expiry of
t he opposition period, |ack of enablenment of disclosure
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(Article 100(b) in connection with Article 83 EPC) had
been raised as a new ground of opposition.

The Opposition Division (OD) had a main request,
claims 1 to 32 as granted, and four auxiliary requests
before them Claim1 of the main request read:

"A net hod of cloning sequences (target sequences) each
cont ai ning a sequence encoding at |east part of an

i mmunogl obul i n vari abl e domai n, which method conprises
providing a sanple repertoire of nucleic acid

contai ning target sequences, and using forward and back
primers in the process of copying and cloning of the
target sequences for expression of a repertoire of
proteins each conprising at |east part of an

i mmunogl obul i n vari abl e domain, the forward priner
bei ng specific for a sequence at or adjacent the 3'end
of the sense strand of each of the target sequences,

t he back prinmer being specific for a sequence at or

adj acent the 3' end of the antisense strand of each of
the target sequences."

The OD exam ned whet her the new ground of opposition
was prima facie relevant for the maintenance of the
patent. They found that the term "i mmunogl obul in

vari ant domai n" was clear in the context of the patent
and that the invention was disclosed in a manner
sufficiently clear and conplete for it to be carried
out by a person skilled in the art. They decided not to
allow the late filed ground according to Article 100(b)
EPC into the proceedings (cf point (13) of the
deci si on).
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The OD decided that clainms 1 to 31 of the main request
were novel according to Article 54 EPC, which was not

di sputed (cf point (16) of the decision). Furthernore,
in point (21) of their decision they cane to the
conclusion that these clains involved an inventive step
(Article 56 EPC). Docunment (8), which |ike the patent
in suit, used the PCR techni que for cloning of antibody
sequences, was consi dered as closest state of the art.
The OD found, that the problem underlying the patent,
nanely the provision of a nethod allow ng the one-step
cloning of a large nunber of different inmunogl obulin
vari abl e domai n sequences in a manner that their
subsequent functional expression was possible, could
not be derived in an obvious way, either from

docunent (8) alone or in conbination with one of
docunents (9), (13) or (14).

Claim 32 of the patent as granted was found by the
OQpposition Division to lack novelty (Article 54 EPC)

Clainms 1 to 31 of the first auxiliary request before
the OD were identical to clains 1 to 31 of the main
request. C aim 32 read:

"An expression library conprising a repertoire of
nucl ei ¢ acid sequences for expression of a repertoire
of proteins each conprises an i munogl obulin variable

domai n. "

The OD canme to the conclusion that the requirenments of
Articles 123(2) and (3) EPC were net; in detai

colum 16, lines 5 to 18 of the original application
was considered to be the basis for the anended claim
(point (19) of the decision). Novelty (Article 54 EPC)
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whi ch was not di sputed, was acknow edged in point (20)
of the deci sion.

However, the claimwas found to |lack an inventive step
(Article 56 EPC) in the |light of docunents (9) and (14).

When considering claim 32 of the second auxiliary
request before them the OD cane to the sane result.

Claim 32 of the third auxiliary request before the OD
(clains 1 to 31 thereof were identical to clainms 1
to 31 of the main request) read:

"An expression library conprising a repertoire of third
CDR sequences, said sequences being |located in an
ot herw se invariant VH gene."

The claimwas found by the OD to be based on exanple 7
as originally filed and its scope was held to be
[imted conpared to the scope of claim 32 as granted.
Thus the requirenments of Articles 123(2) and (3) EPC
were nmet (cf point (26) of the decision). Novelty of
the claim which was not di sputed, was acknow edged in
point (27) of the decision. Finally, the OD decided
that claim32 of the third auxiliary request net the
requi renents of Article 56 EPC. Docunent (14) was
considered as being the closest state of the art. The
problemto be solved was defined as being the actual
provi sion of an expression library. The solution
clainmed, i.e. the provision of an expression library
conprising a repertoire of third CDR sequences, was not
considered to be obvious, as no prior art docunent,
special attention was paid to docunents (5) and (9),
provi ded evi dence to choose one of the CDRs, |let alone
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especially the third one, as a basis for nmutation (cf
poi nt (28) of the decision).

The OD decided to maintain the patent on the basis of
the third auxiliary request.

On 17 Cctober 2003 the Appellants Il withdrew their
opposi tion.

The Appellants | requested as main request that the
deci si on under appeal be set aside and that the patent
be mai ntained on the basis of the follow ng docunents:

Descri ption: Pages 3 to 5 and 7 to 27 as granted, and
page 6, filed on 27 Novenber 2003.

Cl ai ns: 1 to 31 as granted, 32 and 33 as filed
on 27 Novenber 2003

Fi gures: 1to9, 10a, 10b, 11 to 13, 14a, 14b, 15
to 20, 2la, 21b, 21c, 22 and 23 as
gr ant ed.

Claim32 of Appellant's | main request is identical to
claim32 of the first auxiliary request before the
Qpposition Division (see supra section VII1), claim33
is identical to claim32 of the third auxiliary request
before the Qpposition Division (see supra section Xl).

The subm ssions by the Appellants | may be sunmari sed
as follows:

Claim 32 was not obvious over docunents (9) and (14).
Docunent (14) did not address the probl emunderlying
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the patent in suit but was concerned with the

i mprovenent of the binding affinity of a single scFv to
t he sane antigen, w thout contenplating changing the
target antigen of said scFv. Docunment (9) was

consi dered to be specul ative and not enabli ng.

Reasons for the Decision

0248.D

The appeal of the Appellants | (Patent Proprietors)
nmeets the requirenents of Articles 106 to 108,
Rules 1(1) and 64 EPC and is thus adm ssi bl e.

By withdrawi ng their opposition, and thereby their
appeal, the Appellants Il (Opponents) ceased to be a
party to the appeal proceedings in respect of
substanti ve issues (cf decision of the Enlarged Board
of Appeal G 8/93 QJ EPO 1994, 887).

Clainms 1 to 31 and 33 of Appellant's | main request are
identical to clains 1 to 32 of the anended formin

whi ch the Qpposition Division naintained the patent in
suit (see sections 1V, XI and Xl Il above).

In G 9/92 and G 4/93 (QJ EPO 1994, 875; confirned in
G 1/99, Q3 EPO 2001, 381, point 4.1), the Enlarged
Board of Appeal has decided that in cases where the
patent proprietor is the sole appellant, the board may
not chall enge the mai ntenance of the patent as anended
in accordance with the interlocutory decision ("die
Fassung des Patents genald der Zw schenentschei dung in
Frage stellen” in German and "contester |le texte du
brevet tel qu'approuvé dans |a décision internediaire"
in French). For exanple in decisions T 856/92
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(8 February 1995) and T 149/02 (25 July 2003), the
conpet ent boards of appeal have relied on this holding
when confronted with a request of the proprietor (and
sol e appellant) consisting partly of clains which were
identical with clainms accepted by the Opposition
Divisionin its interlocutory decision nmaintaining the
patent in anmended form They took the view that the
boards had no power to chall enge such identical clains
(see T 856/92, point 2; T 149/02, point 2).

The present case does not require a decision as to

whet her the | egal approach expressed in decisions

T 856/92 and T 149/02 is to be followed, since the
board agrees with the conclusions of the Opposition
Division (see sections V, VI and Xl above) relating to
claims 1 to 31 and 33 of Appellant's | present nmain
request and considers that these clains neet the

requi rements of the EPC. Thus, even if the principle of
prohibition of reformatio in peius did not restrict the
power of the board as much as suggested in the above-
nmenti oned decisions T 856/92 and T 149/02, the board is
not inclined to challenge the patentability of clains 1
to 31 and 33 of the present main request.

The board al so sees no reason to diverge fromthe
appeal ed decision in so far as it concluded that
claim32 of the present request (= claim 32 of the
first auxiliary request before the Opposition D vision,
see section VIII above) nmet the requirenents of
Articles 123(2) and (3) and of Article 54 EPC.
Therefore, the only remaining i ssue to decide is,

whet her claim 32 is based on an inventive step
according to the requirenents of Article 56 EPC, a
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qguestion which has been answered by the Qpposition
Division in the negative (see section | X above).

Claim32 refers to an expression library conprising a
repertoire of nucleic acid sequences. Said sequences,
upon expression, result in a repertoire of proteins

each conprising an i munogl obul i n vari abl e domai n.

I n accordance with the probl em sol uti on approach, the
Boards of Appeal have repeatedly pointed out that the
closest prior art for assessing inventive step is a
prior art docunent disclosing subject-mtter conceived
for the sane purpose or aimng at the sanme objective as
t he clainmed invention and having the nost rel evant
technical features in comon, i.e. the m ni num of
structural nodifications (cf Case Law of the Boards of
Appeal of the European Patent O fice, 4th. edition,
2001, English version, page 102).

When applying these criteria the board conmes to the
concl usion that docunment (14) represents the closest
state of the art.

Thi s docunment refers to the production of single chain
Fv anti body fragments (scFvs), which are proteins
conprising the variable domains of the |ight and heavy
chains of an antibody |inked by a covalent linker. In
order to inprove the binding affinity of a single scFv,
whi ch may be produced according to exanple 2,

docunent (14) suggests on page 67, lines 26 to 32 the
f ol | owi ng:
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"Once the strain carrying the single chain building

nol ecul e gene has been constructed, the sane can al so
be subjected to nutagenesis techniques using, chem cal
agents or radiation, as is well known in the art. From
the colonies thus obtained, it is possible to search
for those producing binding nol ecules with increased
binding affinity."

Thi s suggestion is not supported by a worked exanpl e.

The library according to claim 32 conprises a
repertoire of nucleic acid sequences for expression of
a repertoire of proteins each conprising an

i mmunogl obul i n vari abl e domai n.

The term "repertoire” is a termof art, whose neani ng
was di scussed during the whol e proceedi ngs.

According to established case | aw of the boards of
appeal, the description and the draw ngs, as understood
by a skilled person hel ped by his technical know edge,
shal |l be used to interpret the clainms (cf decision

T 23/86, QJ EPO 1987, 316).

Two decl arations of technical experts have been filed
in this respect by the parties. Prof. Plickthun in
docunent (34) agrees with the opinion expressed by

Dr Rabbitts in docunment (33) saying that this term has
to be understood as neaning "..a range of differing
anti body specificities which approximtes to or
resenbles that seen in an aninmal", but adds, that in
his understanding the termis not limted to a
col l ection of bionolecules found in nature, but could

also nean ".. libraries of nolecules with certain
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bi ol ogi cal activities or specifications that do not
occur in nature ..", possibly created by reconbi nant
DNA t echnol ogy.

The Board agrees with the author of docunent (34) in so
far as the term"repertoire” in claim32, when
interpreted in the light of the description can have
bot h neanings. This position was al so adopted by the
Qpposition Division in point (15) of their decision.

According to docunent (14) the pol ynucl eoti de sequences
coding for scFvs are preferably expressed in
transforned E.coli (see page 64 to 65 and exanpl es).

O her possible hosts are manmal i an cells (page 66) and
yeast cells (page 67). The only results of an
expressi on experinment are presented in exanple 2, whose

| ast sentences read:

"This plasmd was transfornmed into an E.coli host. The
strain containing this plasm d has been induced, and
the single chain protein produced as >2% of total cel
protein."”

According to page 67, the strain carrying the single
chain building nolecule gene is subjected to

nmut agenesi s techni ques using chem cal agents or
radi ati on.

| f, as was convincingly argued by Appellants |, the
E.coli genone is assunmed to consist of approximtely

4 mllion nucleotides in contrast to approximately 700
nucl eoti des coding for an immunogl obulin variable
domain, then, statistically the probability is only
1/5000 that a nutation will occur in the region coding
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for such domain. Thus, the vast mgjority of nutagenic
events will be to the genone of the host cell or to the
vector carrying the scFv gene. The probability of
achieving a nutation in the single chain protein with

t he nmet hod suggested in docunent (14) may be even

| ower, as some of the nutations at the nucleic acid
level will not result in amno acid changes due to the
degeneracy of the genetic code.

The board concludes that a skilled person follow ng the
suggestion on page 67 of document (14) will not obtain
an expression |ibrary according to claim 32.

Thus, docunent (14) is considered to define the wish to
create a functional expression library only, wthout
however providing the technical neans to realize this
goal .

The problemto be solved is considered to be the actual
provi sion of such library. This problem has been sol ved
by the patent in suit as shown in exanples 1 to 7 by
appl ying the nmethod according to claim1 (see

section IV above).

In order to determ ne whether the actual provision of a
library, whose production is suggested in theoretical
terms on page 67 of docunent (14), is based on
inventive step, it has to be asked if the skilled
person woul d have derived the necessary technical neans
fromthe state of the art in an obvious way.

The Opposition Division considered docunment (9) to be a
reliable source providing the technical information
requi red. They concluded that the skilled person
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starting with a scFv expressing strain of docunent (14)
and aimng to produce therefroman expression |library
according to claim 32, wuld have been able to sol ve
this problemw th a reasonabl e expectation of success
by follow ng the teaching of docunent (9).

16. Docunent (9) discloses the surface display of a single
chain anti body domain (SCAD) as a fusion product with a
protein normally appearing on the surface of an
organi sm and random nmut ati on of the expressi on product
in order to obtain a repertoire of differing clones.
The mutation step is described on page 3, lines 17
to 20 of the description, which reads: "The next step
(step 1010) consists of generating, fromthe one SCAD
di spl ayed and encoded in the organism a diverse
popul ati on of SCADs by varying the DNA sequence
encodi ng the SCAD by nutation techni ques." Docunent (9)
proposes on page 4 to replace the CDRs of SCAs by any
constant residue. The only guidance given is, that the
nunber of such residues can be determ ned by anal ysis
of natural antibody sequences, conputer nodelling of
the framework or by trial and error.

The only exanple on pages 7 and 8 is purely theoretical
and refers to the production of a single SCAD i n phage
lanbda. It is stated that phage |anbda is assenbled in
t he reduci ng environnment of the cytoplasmof infected
E.coli cells, where one would not expect disulfide
bonds to form (page 7, lines 19 to 21). The inportance
of disulfide bonds formed by cysteine residues for the
proper folding of functional antibody nol ecules is well
known in the art and is acknow edged i n docunent (9) on
page 7, lines 23 to 24: ".., reduced cysteines wll
greatly destabilize folding of a SCA." In order to

0248.D
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solve this problem docunent (9) proposes the
f ol | owi ng:

"Therefore, to get proper folding of SCAD inside a

cell, one nutates the SCAD gene to change all or sone
of the CYS's to SER, THR, ALA or GY" (page 7, lines 24
to 27).

17. However, there is evidence in the art published a

nunber of years even after the priority date of the
patent in suit, that follow ng these instructions
results in the formati on of non-functional SCADs havi ng
lost their antigen-binding ability.

Docunent (15) discloses experinments wherein each of the
cysteine residues of the variable domain of a specific
Fv anti body fragnent is replaced by a series of

di fferent am no acids and consequences for the
expression in E.coli. The results showed that, while
the wild type fragnment behaved nornmally, none of the
nmut at ed single chain Fv fragnents was detected in
Western Bl ot experinents or isolated by affinity

chr omat ogr aphy (page 1274, right colum).

Docunent (16) reports that the stability of a single
chain Fv fragnment of a natural antibody m ssing a
cysteine residue in the VH donain can be increased
above that of other, unrelated scFv fragnents, when the
cysteine residue is reintroduced and the disulfide

bri dge thus restored.

18. In the light of this teaching in the post published art,
t he board concludes that the technique suggested by
docunent (9), nanely to change all or sone of the

0248.D
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cysteine residues of a single chain antibody fragment,
woul d merely generate a diverse popul ati on of non-

functional sequences w thout functional binding domains.

Accordingly, the board is convinced that the

t heoretical disclosure of docunent (9) does not contain
the technical information that would allow a skilled
person to solve the underlying problem nanely to
actually provide an expression library according to
claim 32, a goal that has been already defined as w sh
in the closest state of the art docunent (14). To
arrive at the clainmed subject-matter, thus, was not

obvi ous.

Since the required technical information is not
contained in any other prior art docunent either, the
subject-matter of claim32 is considered to be based on
an inventive step and to neet the requirenent of
Article 56 EPC.
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it i1s 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 main

request :

Descri pti on:

d ai ns:

Fi gures:

The Regi strar:

P. Crenona
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Pages 3 to 5 and 7 to 27 as granted,
page 6, filed on 27 Novenber 2003;

1 to 31 as granted, 32 and 33 filed on
27 Novenber 2003;

1to 9, 10a, 10b, 11 to 13, 14a, 14b, 15
to 20, 21a, 21b, 21c, 22 and 23 as
gr ant ed.

The Chai r wonman:

U. Ki nkel dey



