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Summary of Facts and Submissions

Eur opean Patent No. 0 148 605 (application

No. 84 308 654.7) was granted on the basis of 37
clainms. The patent relates to the production of
erythropoietin (hereafter: Epo; a list of all relevant
acronyns used throughout this decision is to be found
in Annex I).

1. Notices of opposition were filed by six opponents al
requesting the revocation of the European patent on the
grounds of Article 100(a) and (b) EPC. The objections
under Articles 57 and 123(2) EPC raised by Opponent 01
have neither been substantiated nor followed up. During
the procedure before the Qpposition Division about four
hundred docunents designated P1 to P26le and P 154 to
P'277 were relied upon by the parties. By a decision
notified on 20 January 1993 the Opposition Division
hel d that the patent as granted fulfilled the
requi renents of the EPC.

L1l The Appellants, (Opponents 02 to 05) referred to
hereafter as Appellants 02 to 05, respectively filed
appeal s agai nst the decision of the Qpposition D vision
with the paynment of the fee, filed grounds for the
appeal s and submitted nore than one hundred further
docunents (P262 to P365). Any citation anong P1l-P262e,
P' 154- P 277 and P262- P365, nentioned in the present
deci sion can be found in Annex I11.

| V. On 19 July 1994 and 25 August 1994 the Board issued two
conmuni cations pursuant to Article 11(2) EPC of the
rul es of procedure of the Boards of Appeal with
prelimnary observations and comments on the case,

2386.D Y A
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expressi ng doubts about the novelty and/or the
inventive step of Cains 20 and 28 covering

ungl ycosyl ated Epo over Dordall (P178b) possibly

di scl osi ng agl yco- Epo and about the inventive step of
Clainms 34 to 36 relating to the anti bodies. The
Respondents filed on 6 Septenber 1994 a main request
conprising Claims 1 to 31 no | onger covering

ungl ycosyl ated Epo and the anti bodi es.

Oral proceedings were held from 20 Septenber 1994 to
23 Septenber 1994. They were resumed on 21 Novenber
1994 to announce the deci sion.

During the oral proceedings the respondents maintai ned
the main request and filed auxiliary requests Nos. 1 to
15. The relevant clains of the Respondents' requests
are to be found in Annex I1.

The witten and oral subm ssions and evi dence provi ded
by the Appellants can be summari zed as foll ows.

Sufficiency of disclosure (Art 83)

(a)

2386.D

The patent failed to fulfil the requirenments of
sufficiency of disclosure set out in Article 83 EPC.
The Appel lants argued and subm tted experinental
evidence to the effect that it would be inpossible or
at best it would require undue burden to re-isolate and
express an Epo gene because no deposit of reconbi nant
host cells was nmade and because of errors and om ssions
in the patent disclosure. During the Oral Proceedings,
there was a concession by the Appellants that,
(exception made for the cDNA coding for human Epo which
was said not to be reproducible at all (see
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Section (ah) infra)), the patent was enabling for al

t he cl ai ned enbodi mrents, however only within 4% years
(see Prof. Flohé's tine table P339) which was an
unaccept abl e burden. Sufficiency of disclosure required
not only that an invention could be carried out at al
but rather that this could be done w thout undue

bur den.

To buttress the above view, the Appellants enphasized
the lack of reproducibility and/or the unacceptable
burden required to carry out in relation to specific
exanpl es of the patent:

Wth regard to Exanple 4 relating to the screening of a
Lawn gene bank with two oligonucl eoti de probes, the
Appel l ants noted that the Lawn gene bank had not been
deposited: its deposit with the depository ATCC
happened | ater in 1985 (see P209, Section 3.1). However
the identity of the deposited gene bank with the one of
Exanpl e 4 was doubtful in view of the many
anplification processes which could have fragnented or
destroyed the Epo gene one is |ooking for. And indeed,
Dr Gundmann's (P231, P252 and P253) as well as the
firmBiopharms (P209) Reports confirmed that
repeatability of Exanple 4 was very tine consumng if
not i npossible. According to Prof. Flohé (P339), it
woul d have required 42 weeks for a team conprising a
scientist and two technicians to carry out Exanple 4 if
t he gene bank had been avail able, while the burden
woul d have risen to 66 weeks in the case that the gene
bank had to be prepared specially.

Wth a view to Exanple 5 disclosing the
characterizati on and sequencing of the positive clones,
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the Appellants submtted that the errors or om ssions
affecting Table VI of the patent would have rendered

i npossible the identification by restriction enzyne
mappi ng of the genes | ooked for, as also confirned by
the tests performed by Prof. Schaffner (P204 and P205).
The above deficiencies would have required, according
to Prof. Straus and Dr Moufang's Report (P316),
sequenci ng again the positive clones and this operation
represented an unaccept abl e burden. Furthernore, the
Appel I ants pointed out that the above nentioned errors
and om ssions in Table VI affected the non coding
region, in particular intron I, which conprised

i mportant regulating elements for the nRNA processing
in the cell (see P333).

Exanpl es 6 and 7A, disclosing the construction of
vectors pDSVL1 and pSV4ASEt, could not be reproduced by
the person skilled in the art based on the information
given. In particular, it was not taught which
restriction enzynes shoul d have been used to obtain
regi on 2448-4362 from pBR322, nor how to obtain the 237
bp sequence of SV40, not to nention which |inker should
have been used (see the Reports of Prof. Gassen P208,
p. 8 and of Bi opharm P209, Section 3.2). Construction of
vectors equivalent to pDSVL1 and pSV4SEt woul d have
requi red, according to Prof. Flohé (P339), 6 man Xx

nont hs. The DHFR minigene referred to in P38 was not
avai l able to the public either. Mreover, when trying
to reproduce Exanple 7A with techni ques and vectors
avai l able in 1992, Drs Schumacher and Kal usa (P210) did
not obtain any expression. Dr Schumacher (P207)
constructed plasm d pEPG303 conprising a purportedly

al eatory sequence at positions 782-1166, corresponding
to the sequence [I.S] of Table VI, ie, a portion of the
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5' non coding region the Patentee failed to sequence.
The fact that pEPO303 yiel ded neither Epo nor correct
MRNA showed the criticality of the m ssing sequence for
Epo expression.

Exanpl e 7B di scl osed renoval of a 5'-BstEll-BanH -3
Epo gene fragnent of 4.9 kb from plasm d pUC8- HUE and
the insertion thereof, by neans of a synthetic |inker
conprising Sall and BstEll sticky ends and an internal
BamHl recognition site, into vector pBR322 previously
cut with Sall and BanH . The error in Table VI of the
pat ent spanning exactly the BstElIl restriction site, 44
bp 5 -upstream fromthe ATG start codon (GGIGACC shoul d
have been GGICACC) woul d have pronpted the skilled

wor ker wi shing to reproduce Exanple 7B to synthesize a
wong |linker (GGAGC --BanmH ----Sall instead of GGAG --
BanH ---Sall). Once the above wong |inker was used
(together with the Epo gene fragnent and the open

pl asm d pBR322), no ligation product woul d have forned.
Prof. Schaffner provided experinental evidence (P204,
page 8) in this respect.

As to Exanple 10 relating to expression of Epo in COS-1
and CHO DHFR cells, firstly it was pointed out that

pl asm d pDSVL-gHUEPO (wth a wong |inker) of

Exanpl e 7B has been used to transfect a CHO cel | :
therefore the objection rai sed agai nst the vector was
to be extended to the transfected CHO pSVgHUEPO cel |
Nei t her the above cells, nor plasm ds pM&, pDSVL-MWKE
and pDSVL- gHUEPO were available to the public at the
priority date of the patent (P208, page 10). The cel
line CHO DHFR was one that had undergone mutagenesis to
yield sub-strain (DuX-Bl1l) CHD K1 which had not been
deposited. Since the glycosylation pattern of any Epo
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expressed by a cell depended upon the cell itself, as
Prof. Pamela Stanley confirmed in P215, it was doubtful
whet her the sanme gl ycosylation pattern could ever be
obtained in the absence of the deposited sub-strain
(see opinions of Prof. Hasel beck P213b, Dr Fritsch
P216, Section 3.3, Prof. Straus and Dr Mufang P316 and
Bi ophar m P209) .

Moreover, as admtted by the Respondents, the

car bohydrate analysis perfornmed in Exanple 10 was
erroneous. Therefore, the skilled worker repeating
Exanpl e 10 woul d have found a di screpancy between the
sugar content of his reconbi nant product and that of
r-Epo reported in the Exanple, and thus would have

di scarded his Epo as discrepant fromthe one | ooked for
(see declarations of Prof. Hasel beck (P213b) and

Dr Fritsch (P216)). Finally, the anplification

techni que di sclosed in Exanple 10 woul d have required
an additional burden of about half a year.

(af) The repeatability of the synthetic gene fragnents
di scl osed in Exanple 11 and their expression in E.coli
as disclosed in Exanple 12, was al so questionable in
vi ew of the unacceptable burden (2 years according to
Prof. Rack, see P224) required to synthesize them and
al so because the synthetic DNA nerely enabl ed the
preparation of unglycosyl ated Epo, which was inactive
not only owing to the absence of sugars, but also
because Epo woul d have to be recovered fromi ncl usion
bodi es of E.coli and it still needed to be renaturated
(see Prof. Rudolf's expert opinion P212), not to
mention the possibility (Prof. Gassen P208) that Epo
m ght be degraded by proteases under the conditions
shown in Exanple 12.

2386.D Y A
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Prof. Straus and Dr Moufang therefore enphasized in
t heir opinion (P316) that under these circunstances
there was an obligation to facilitate the

reproduci bility by deposition of an r-Epo producing
cl one according to Rule 28 EPC.

The Appellants further denied that the patent was
enabling for the cDNA coding for human Epo of Claim3
at all. There were three possible nethods for obtaining
t he cDNA coding for human Epo: (i) transfection of a
COS-1 cell with a vector carrying the g-DNA coding for
Epo, isolating and reverse transcribing the nRNA as
referred to in Exanple 5, last 3 lines of page 23 of
the patent; (ii) starting froma cell sufficiently rich
in MRNA and (iii) chemcal/enzymatic synthesis. None
of the above three nethods could, at the priority date
of the patent, yield any cDNA codi ng for human Epo.

| nsof ar as nmethod (i) above was concerned, there was no
l[iterature showi ng that the above nethod had ever been
used with success before. Wjchkowski (P281) rather

t han supporting the human cDNA's feasibility, refuted
it, since the authors did not obtain a cDNA but rather
a hybrid DNA containing part of the Sv40 genone. The
"Kur zgut achten” of Prof. Wissmann and Dr Menzl (P287)
according to which human cDNA coul d be prepared in the
light of the patent was contested, and counterargunents
of Professors Hof schnei der and Straus (P337a) and Prof.
Zachau (P201) were provided.

Met hod (ii) was not avail able because no cell rich in
Epo nRNA was known at the priority date of the patent.
CDNA libraries were prepared only with difficulty
thereafter as shown by P63 and P 183 (page 693,
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par agraph bridging I.h and r.h colums) and by the
Decl arations of Dr Powell (P297), Dr Okin (P280),
Dr Davidson (P160) as well as P335.

(ak) The synthetic/enzymatic nmethod (iii) for obtaining a
cDNA, was not avail abl e because the synthetic genes
di scl osed by Exanples 11 and 12 of the patent could not
be naned "cDNA". They | acked the | eader sequence and
therefore they were not even "ORFs". According to Prof.
Gassen's Report (P336) nobody succeeded as of 1983 in
preparing by chem cal/enzymatic synthesis a cDNA codi ng
for a glycoprotein to be expressed in a mamualian cell.
The synthetic genes coding for interferon-o referred to
in P 199, P 200, P292a and b had been expressed in
E.coli where no glycosylation takes place. The
techni que for synthesis of |ong genes required
alteration of the codons to facilitate their synthesis.
Therefore, the obtained synthetic gene could not be
ternmed "cDNA". Mreover, the above techni que coul d not
be applied in the synthesis of a gene of about 5,000 bp
corresponding to the length of the cDNA coding for
human EPO including the 5 /3 flanking sequences.

Novelty

(ba) Appel I ant (02) contended that the DNA sequence cl ai ns
and dependent clains | acked novelty. The DNA clains and
the clains to transforned cells/reconbi nant process
were anticipated by the Lawn/ Mani ati s gene bank (P79)
and by P125, respectively. Against the reconbi nant
process and possi bly the pol ypeptides, P11l was cited.

(bb) There was consensus anong all the Appellants that the
clainms to the pol ypeptides | acked novelty. They argued

2386.D Y A
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that there were no differences between the clained r-
Epo and the prior art u-Epo disclosed by Myake (P89),
Sasaki (P113) Yanagawa (P150), Sue (P121) and Egrie
(P343) which were sufficient to establish novelty. It
was possi ble by selection of the expression system and
the purification process to imtate the natural product
as closely as they liked. The product-by-process format
of the respective clains was i nadequate to

di stingui shing r-Epo fromu-Epo, since it could not be
seen as a reliable paraneter in the sense of the
finding in decisions T 296/87 (QJ EPO 1990, 195) and T
205/ 83 (QJ EPO 1985, 363), which would allow a
distinction to be nade between the clainmed r-Epo and u-
Epo of the prior art. Thus, the Respondents had not
been able to show that r-Epo as a class exhibited an
intrinsic difference which turned up for any nenber of
the r-Epo class and which allowed the skilled worker to
know whet her he was faced with r-Epo or with prior art
Epo. Dr Sytkowski (P178a, page 3, first paragraph)

decl ared that, given an Epo preparation, it was

i npossi ble to establish whether it was u-Epo or r-Epo
on the basis of the sugar conposition. This led to the
unaccept abl e consequence that a third party was
prevented from know ng whet her he acted outside or
within the scope of Claim?20 of the patent. In the
Product License Application (P276, pages 762 to 763)
filed by the Respondents with the Food and Drug

Adm ni stration (FDA) and P196 (Product Description of
Erypo® see Section 13.1), the Respondents decl ared that
r-Epo from CHO cells was indistingui shable from u-Epo.
Most rel evant submi ssions for showing identity or
refuting alleged differences between r-Epo and u-Epo in
respect of the sugar conposition, specific activity,

| EF, SDS-PAGE, presence of NeuAco(2- 6)Gal I|inkages,
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presence of sul phate or Neu5Gc/ Neu5, 9Ac, noi eties, etc,
were the following literature and/ or Experts' opinions:
Dr Conradt (P312 and P337b), Dr Fukuda (P318),

Dr Jeffcoate (P330), Prof. Hasel beck (P331), Storring
(P261c, page 473), Prof. Stanley (P215), Conradt
(P317), Takeuchi (P261a), Sasaki (P114), N ntz (P269)
and Schauer (P332).

Inventive step.

(ca) The inventive step of the clains to DNA sequences and
dependent cl aims, was chall enged by three |Iines of
argunents based on approaches A, B and C for isolating
Epo DNA which already existed at the priority date of
the patent and all of which would have reasonably
expected to succeed by the skilled person in 1983. The
approaches were the foll ow ng:

A) The i munopreci pitati on approach of Korman (P73):
Thi s approach consists of using an anti body
agai nst Epo in order to precipitate the pol ysones,
whi ch are conpl exes conprising the nRNA the
ri bosone and the nascent protein.
| mmunopr eci pitation of the pol ysones woul d have
provi ded an enriched Epo nRNA source, departing
fromwhich it was within the skills of anybody to
prepare the correspondi ng Epo cDNA by reverse
transcription. Both an Epo producing cell line
(Kat suoka, P70) and an anti body agai nst Epo (Sue,
P121) were available for carrying out the above
t echni que.

B) The short probe approach of Seki (P116):

2386.D Y A
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t he above techni que consisted of using two short
degenerate ol i gonucl eoti des as probes, designed in
the light of the 26 N-term nal am no acids of Epo
as disclosed by Sue (P121), or in the light of
further am no acid sequence data which could be
achi eved by further Epo sequencing. Wth the
protein obtainable fromM yake (P89), it was
within the skills of the general practitioner to
prepare tryptic digests and to determ ne the
partial am no acid sequence of such digests as
shown by Dr Lottspeich's (P189) and Dr Por Lai's
(P298, P299) Decl arations and by Browne (P 183,
page 694, |-h columm, 1st paragraph). The
Appel | ants mai ntained that the inventor's previous
attenpts were unsuccessful only because he did not
have avail able sufficient am no acid sequence

i nformation. As soon as he was provided by Dr Lai
wi th additional sequence information, he was
successful within a few weeks. However, the
skilled person was in a position to sequence the
protein, had a sufficient quantity thereof been
avai l able. Ami no acid sequence information was
"the key to the kingdom rather than the
inventor's screening process, which already

bel onged to the prior art. It was further argued
that the fact that Dr Powel|l succeeded in cloning
the gene in 1985 using techni ques and materials
avail able in 1983 (see Dr Powell's Declarations
P293 and P297) supported the view that there was
no special hindrance in isolating the Epo gene. In
line therewith was Dr Syt kowski's Declaration |11
(P295), according to which the National Institute
of Health (NIH) support to Prof. Okin at Harvard
Medi cal School constituted evidence that success

2386.D Y A
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in achieving Epo gene cloning was reasonably
expected. In Dr Sytkowski's view, Prof. Okin's
project failed only because of the [imted
suppl i es of u- Epo.

C) The long probe approach: a techni que was discl osed
by Anderson (P3) and Jaye (P64) which
substantially consisted of designing a |ong probe
(guessner) based on estimating the codons likely
to be enployed in the target gene (rmammali an,
human), then using said guessner to pick up the
gene. It was argued that it was possible to pick
up the Epo gene with a | ong probe based on the 26
am no acids long N-term nal sequence of Epo
avai | abl e from Sue (P121). The above theoretical
argunent was buttressed with experinmental tests
carried out by Dr G undmann (P231, P252 and P253),
who successfully isolated the Epo gene with |ong
DNA probes designed by Prof. Lathe (P180, P230 and
P251). Dr Grundmann's first probe (P231 and P253)
was a 81-nmer designed by Prof. Lathe in the |ight
of Anderson (P3) with the manmmalian preference
codons of G ant ham (P50), whereas the second probe
(see P252) only differed therefromby the
sel ection of human rather than manmmal i an
preference codons from G ant ham (P50). It was
enphasi zed that the | ong probe approach was
successful despite the errors affecting positions
7 and 24 of the Sue (Pl121) sequence.

(cb) I nsofar as clains to the pol ypepti des were concerned,
it was al so denied that these involved an inventive
step. They argued that since the Respondents naintai ned
that r-Epo differed fromu-Epo, the structura

2386.D Y A
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di fference should have led to a surprising and

advant ageous effect in accordance with what had been
deci ded in conparabl e cases by decisions T 20/83 (QJ
EPO 1983, 419), T 181/82 (QJ EPO 1984, 401) and T

192/ 82 (QJ EPO 1984, 415). However, the Respondents had
not been able to denonstrate the superiority of r-Epo
over u-Epo, since they admtted the equival ency thereof
(Egrie (P343) and al so PLA (P340, page 762)) fromthe
vi ewpoi nt of both biological activity and i nmunol ogi cal
reactivity (pages 213 and 215). Nor could the
Respondents rely on an all eged hi gher specific activity
for his r-Epo, since the patent did not teach howto
obtain said higher specific activity. They also relied
on decision T 877/90 of 28 July 1992 (not published in
the Q3 EPO) for their attenpt to show that r-Epo was a
nmer e obvi ous desideratum and on decision T 717/89 of

25 March 1992 (not published in the Q3 EPO) for stating
that a beneficial effect, such as the greater quantity,
followi ng inevitably froma reconbi nant DNA process
cannot justify the inventive step.

Appel I ants' expert Dr Sytkowski argued that it was
reasonabl e to expect that the expression of the Epo DNA
sequence in COS and CHO cells woul d have yi el ded r-Epo
bi ol ogically active in vivo (P360) and provided a |i st
of prior art docunents (P125 and P360-7 to P360-22)
dealing with In vivo active reconbi nant gl ycosyl ated
proteins. Whether these were obligate glycoproteins or
not, had no bearing on the inventive step issue.

On a different line of argunent, the equival ence of the
in vivo biological activity of r-Epo and u- Epo was
addressed by stating that biologically active r-Epo was
at the end of a one-way street which those seeking to
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express the Epo gene were travelling. Therefore the

bi ol ogi cal activity was to be seen as a nere bonus
effect that could not justify any inventive step in
accordance to decisions T 69/83 (QJ EPO 1984, 357) and
T 21/81 (QJ EPO 1983, 15).

The Respondents argued essentially as foll ows:

Sufficiency of disclosure

(aa)

2386.D

The Respondents mmi ntained that the patent disclosure
coul d be practised by the skilled person w thout undue
effort and expense. They provided their own tine
estimates. The Wj chowski paper (P281) supported this
vi ew because the experinental procedures described
corresponded essentially to those of the Exanples of
the patent. Additional evidence of the sufficiency of
di scl osure was to be found in the subm ssions of the
Appel I ants thensel ves (G undmann's P231, P252 and
P253). Further evidence was to be found in P164,

page 1753, wherein it was stated by anot her conpany
trying to succeed in expressing Epo in a reconbi nant
systemthat they succeeded after the full sequence of
t he Epo gene had been published in P63, and in Prof.
Okin's Declaration (P280): "I would further add that
once the Epo gene was cloned and the sequence nade
avai lable, it was straightforward for someone to cl one
and express the Epo gene".

Referring to the Appellants' attack on non sufficient
di scl osure of specific exanples, it was pointed out
that these did not need to be exactly repeatable in
view of Decision T 281/86 (QJ EPO 1989, 202) and that
no deposit under Rule 28 EPC was required. Detail ed
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anal ysis was given as to why any errors or omssions in
t he exanples did not amount to an undue burden. For
further details reference is made to the file and to

t he Reasons (see points 63ff infra).

Prof. Okin and Dr Powel| succeeded in cloning the Epo
gene fromLawn library's (P79) equivalents within a
period of a few nonths. The Declarations of Prof. Okin
(P280, Section 16) and Dr Sytkowski (P289, Sections 7
to 14) both focusing on the | ater publication P281

(Wj chowski), are in line therewith. As regards the
time needed for preparing a library from scratch,

Prof essor Murray stated during oral proceedings that in
his | aboratory the preparation of a library froma
human hepatoma cell line to screen for hepatitis B
sequences required about 4 to 6 weeks.

In reply to the objections that the patent was not
enabling for a cDNA coding for human Epo, the
Respondents provided their own definition of the term
"cDNA" as an ORF devoid of introns. Further it was
relied on the finding in Decision T 223/92 H F-v of

20 July 1993 (not published in the QJ EPO wherein the
Board al ready expressed an opinion that a DNA sequence
provided in a patent was an inportant piece of
information for a sufficiently enabling disclosure. The
letter fromGenetics Institute to Chugai conprising a
statenent by Dr Fritsch (P 167, page 3), Prof. Lathe
(P286) and Prof. Weissmann's Affidavit (P287), al
supported the feasibility of the cDNA in the |ight of
Table VI of the patent. Reference was al so nade to the
| ater Integrated Genetics patent EP-A-0 267 678 with a
view to denonstrating that a synthetic DNA conprising a
reverse transcript linked to a synthetic fragnment still
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fulfilled the requirenents of a cDNA's definition. It
was al so mai ntai ned that the synthetic genes "ECEPO'
and "SCEPO' disclosed in Exanples 11 and 12 were CDNAs.
It was true, that these genes were susceptible of
expression only in E.coli or in S. cerevisia and thus
they were not properly glycosylated to ensure In vivo
activity, however, the Exanples served as a basis for
the preparation of cDNAs suited to the expression in
mammal i an cells. The possibility of preparing the cDNA
even in the absence of an enriched nRNA, by
transfecting manmalian cells with a vector conprising
the g-DNA and reverse transcribing the nRNA was
nmentioned in the specification of the patent and was a
techni que foretold by Prof. Wissmann (P287) and
Anderson (P3, |ast paragraph).

As regards the alleged | ack of novelty of the clains
hi ngi ng upon the DNAs over the Lawn's gene bank and
Sugi noto (P125), reference was nmade to decision T
301/87 (QJ EPO 1990, 335) according to which a gene
library did not anticipate an isolated nucleotide
sequence conprised in said |ibrary.

Sugi noto (P125), unlike the invention in dispute,
related to a cell fusion process involving no purified
exogenous DNA. Regarding the novelty of polypeptides,
it was nmade clear that none of the Appellants had been
able to provide data about the true nature of the
product secreted by the Suginoto's (P125) cells, and,
nor eover, there were doubts about the enabling
character of P125.
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(bc) Conparative tests were provided to denonstrate that r-
Epo differed fromu-Epo of Myake (P89) and that the
Epo-A of Storring (P261c) was different fromr-Epo, and
corresponded to the prior art u-Epo of Sasaki (P113)
and Yanagawa (P150). In addition a series of studies of
r- Epo versus u-Epo reported in the literature showed
differences in the carbohydrate portion. As an expert,
Prof. Cumm ngs (P262) sunmmarized the 10 main
di fferences between r-Epo and u- Epo.

(bd) The Respondents al so held the product-by-process fornmat
as appropriate and cited decision T 150/82 (Q) EPO
1984, 309) and T 130/90 of 28 February 1991 (not
published in the Q) EPO in support of his contention.

Inventive step

(ca) The person skilled in the art would not have had a
reasonabl e expectation of success when applying any of
t he proposed strategies A, B and C (referred to in
Section VI (ca) supra).

I n connection with the inmmunoprecipitation nethod (A),
t he Respondents drew attention to Prof. Wall's

Decl aration (P155, Section 19), according to which
there had been neither a proper cell source for human
EPO nRNA, nor a proper anti body.

Wth a view to the degenerate m xed short probe
approach (B), it was enphasized that the attenpt of

Seki (P116) to isolate the DRx gene froma genonic
library using degenerate m xed probes was a failure
(see al so Declaration of Prof. Silver (P157)), owing to
the presence of an intron (see Korman (P174)). Because

2386.D Y A
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of this knowl edge of failure there could not have been
a reasonabl e expectation of success. Reliance was al so
made on a statenment in Anderson (P3, page 6838) to the
effect that use of m xed oligonucl eotide probes were

i mpractical for screening genomc |libraries.

As regards the | ong probe approach (C), it was disputed
that the disclosures of Jaye (P64) and Anderson (P3)
woul d have conferred on the skilled person any basis
for confidence in cloning an Epo gene as confirmed by
Prof. Davidson's Declaration (P160, Sections 23, 24 and
25). The skilled person would not have conbi ned Jaye
(P64) and Anderson (P3) with Sue (P121) because the N
term nal sequence provided by the latter docunent
conprised a high nunber of codons with a 6-fold-
degeneracy and Jaye and Anderson taught that such

hi ghl y degenerate sequences shoul d be avoi ded, or would
not have held it as a viable approach after having

t horoughly considered all the points bel ow

- Jaye's and Anderson's |ong probes are designed in
the Iight of the full length known am no acid
sequence of factor | X and BPTI, respectively,
whil e no such information was avail able for Epo.

- Jaye and Anderson were able to chose areas of
| east degeneracy, while no such regions were
avai l abl e fromthe published sequence of Sue.

- Jaye used the codon usage found in sequenced cDNAs
of bovine proteins secreted by the liver. In the
[ight of this, the probe should have been based on
t he human codon usage of ki dney, which was not
known.
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- Jaye and Anderson were able to characterize the
putative positive clones by reference to the known
am no acid sequences of factor I X and BPTlI, while
it was not so in the case of Epo.

- t he Anderson's 66-nmer probe was not specific and
nor eover they nerely picked up an exon.

Dr Grundmann's successful probes had been designed by
Prof. Lathe with information not available to the
skilled person in 1983, ie, the follow ng information
becane available to the skilled person only after the
pat ent publication:

- the G anthamtabl es (P50) had enough correlation
to the Epo codon preference

- despite Epo being a rare protein there were no
under | yi ng unusual codons

- the full Epo gene was present in a Lawn (P79)
genomc library

- a |l ong probe based anywhere in position 1 to 26 of
t he Sue sequence did not span an intron.

- there were only two mistakes in the Sue's sequence
The hybridi zation conditions used by Dr G undmann when
he perfornmed his experinments with the | ong probes (see

Prof. Davidson's Declaration (P160, Sections 28 to 32)
were al so questi onabl e.

2386.D Y A
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The Appellants' w thdrawal of reliance on Jaye (P64),
once Prof. Davidson highlighted that the Jaye's
instructions were partially incorrect (see P160,
Sections 19 and 31) |eft unanswered the question of how
the skilled person would have reconciled the different
probe design instructions of Jaye and Anderson. The
skill ed person woul d have taken the | ong probe approach
in toto, without setting aside the teachings of Jaye
(P64) and focusing only on the Anderson paper (P3), as
the Appellants did when carrying out their experinents.

The Respondents al so provided during the oral
proceedi ngs an analysis of "Prof. Lathe's List", nanely
a list of 19 exanples of application of the |ong probe
approach after the priority date of the patent [ P24,
P133, P131, P134, P102, P130, P146, P25, P85, P26, P78,
P10, P72, P5, Pl (2 exanples), P132, P52 and P12], from
which it turned out that nobody actually used the

Ander son's approach as such. As a further criticism of
the | ong probe approach, it was outlined that

Dr Fritsch, who was | ooking for the Epo gene, did not
turn to this new technique despite years of failure.

In support of the inventive step of the pol ypeptides,

t he enphasis was placed on the problemthe patent ained
to overconme, nanely to provide pol ypeptides which had
the In vivo biological activity of naturally occurring
Epo and that the solution to that problemwas the

provi sion of these polypeptides. The clains were
neither clains to nore or nore purified Epo, nor clains
to Epo with inproved properties. Therefore, none of the
decisions cited by the Appellants relating to products
Wi th better properties, "obvious desideratum", etc,
applied here. The inventive step of the proteins
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followed fromthe fact that it was truly remarkabl e
that despite the differences due to the reconbi nant DNA
process, one got an obligate glycoprotein that has in
vivo biological activity devoid of adverse

i mmunol ogi cal properties. In support of the above view,
attention was drawn to decisions T 130/90 (loc. cit.)
where a simlar situation had been dealt with. It could
not be known in advance that a new pol ypepti de never
produced before would be effective when even the

nat ural product was not conpletely characterized. That
r-Epo exhibited the properties of u-Epo did not follow
plainly and logically fromthe prior art for the two
reasons that there was no reasonabl e expectation that a
product of eucaryotic expression would have exhi bited
the In vivo biol ogi cal and i mmunol ogi cal properties of
the natural obligate sialoglycoprotein u-Epo and that
even when viewed as a desideratum, desiderata are not
unpat entabl e by virtue of decision T 500/91 of

21 Cctober 1992 (not published in the QI EPO).

Dr Sytkowski's argunents that it was known t hat
eucaryotic cells could properly glycosylate Epo to
ensure the in vivo biological activity thereof, were
refuted with the provision at the oral proceedings of
Figure D (page 929 of the Appeal file), i.e., a list of
Dr Sytkowski's Exhibits, wherefromit transpired that
only human t-PA of docunments P360-20a and P360-20b was
an obligate glycoprotein. However, it was only in |ate
1984 (see P283), i.e., after the patent's priority date
that t-PA turned out to be an obligate gl ycoprotein,
therefore it was inpossible to predict whether by
expressing an obligate glycoprotein in an eucaryotic
cell, one would have any in vivo activity at all.

Prof. Cumm ngs submtted at the oral proceedi ngs how
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conpl ex and poorly understood were the COS and CHO
cells' glycosylation and sial ati on nmechani sis.

Requests

The Appel l ants (Opponents) requested that the decision
under appeal be set aside and that the European Patent
No. O 148 605 be revoked.

The Respondents (Patentee) requested that the decision
under appeal be set aside and the patent be naintai ned
on the basis of the main request or one of the first to
fifteenth auxiliary requests respectively, all as
submtted at the oral proceedings on 22 Septenber 1994,
and a description to be adapted if necessary.

Reasons for the Decision

1

The appeal s are adm ssi bl e.

Preliminary comments

2386.D

The I ength of this decision and sone unusual aspects of
t hese proceedi ngs nmake prelimnary comrents
appropriate, and in particular an indication of matters
on which there was no di spute.

Firstly, it was not in dispute that the European
application as filed, in relation to all matters of
i mportance to this decision, was entitled to the
priority of the US priority docunent of 13 Decenber
1983. So this is the only date of significance for

j udgi ng whet her sonet hing could be regarded as prior
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art or not. Thus in this decision "prior art" refers to
docunents made available to the public before the
priority date of 13 Decenber 1983.

Secondly the parties agreed that for this case the
skilled person should be treated as a team of three
conposed of one PhD. researcher with several years
experience in the aspect of gene technol ogy or

bi ochem stry under consideration, assisted by two

| aboratory technicians fully acquainted with the known
techni ques relevant to that aspect. This applied
equal | y whet her the question under consideration was
obvi ousness for the purpose of Article 56 EPC or
sufficiency for the purpose of Article 83 EPC. For

di fferent aspects the conposition of the team m ght
vary dependi ng on the know edge and skills required by
that particular aspect. This definition of the skilled
person coincides with the view of the Board, and
references in this decision to "skilled person"” are to
be interpreted as neaning this team In decision

T 223/92 (loc. cit.) where the priority clainmed was for
much the sane tine, 1983, as in this case, the Board
considering that case defined the "skilled person" as a
highly skilled technician (see point 5.5 of reasons),
which in real terns would nean a PhD. researcher for

t he know edge. The notional skilled person in ternms of
patent |aw can then be treated as conprising this
researcher and two | aboratory assistants having the
necessary manual dexterity and | ack of fatigue.

Al the witten subm ssions and docunents before the
first instance and those filed on appeal in due tine
remain matter to be considered by the Board, whether or
not there are oral proceedi ngs before the Board, unless
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all parties should agree that such earlier subm ssions
are no longer relied on and can be disregarded by the
Board. There was no indication at the oral proceedings
of any agreenent between the parties that any earlier
docunents or subm ssions need no | onger be considered:
on the contrary, many apparently short statenents at
the oral proceedings referred to earlier statenments
which in turn referred to nunmerous docunments. Wile the
Board assunes that the nost inportant aspects of each
party's case will have been presented at the oral
proceedi ngs, the task remmins of assessing the case
presented at the oral proceedings in the light of al
the witten and oral subm ssions.

During the course of the opposition and on appeal,
apart from vol um nous submni ssions by the parties
representatives, nore than five hundred docunents were
filed. These included not only prior published
docunents and statenents nmade specifically for the

pur pose of these opposition and appeal proceedi ngs, but
excerpts from statenents, expert opinions, and
judgenents in nore than twenty other proceedings in
various patent offices and national courts around the
worl d, involving the parties to this appeal and/or
their respective licensors and |icensees in various
conbi nati ons, such proceedings relating to the present
patent, its equivalents in other countries and ot her
patents relating to Epo, sone of them owned by the
Appel l ants or their licensors. Al the latter type of
docunents are likely to involve delay in the issuance
of a decision. This is because the Board needs to
consider not only the statenents contained therein, but
to assess whether the context of the statenments is
sufficiently clear, either in itself or from other
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evi dence, for the statenents to be treated as being
reliable and relevant to the issues in these
pr oceedi ngs.

In particular the differences between the issues

rel evant in EPO proceedings and the issues relevant in
US patent |aw, whose concepts such as first to
conceive, first to reduce to practice, disclosure of
best node, and inportance of an application being filed
in the nane of all the inventors, have no equivalent in
Eur opean patent |aw nean that isolated statenents from
US proceedi ngs can be highly m sl eadi ng, whereas

conpl ete consideration of the material would overwhel m
t he proceedings with matters not relevant to the issues
rel evant here, nanely what does the patent
specification and the prior art say, and what, within
his capabilities on the basis of commopn general

know edge, do these teach the skilled person to do as
of 13 Decenber 1983.

Under Article 60(3) EPC, for the purposes of
proceedi ngs before the European Patent O fice, the
Applicant shall be deened to be entitled to exercise
the right to the European patent. Under this

Article the inventor shall have the right, vis-a-vis
the Applicant for or a proprietor of a European patent
to be nentioned as such before the European Patent
Ofice. If there is any dispute as to inventorship or
entitlement to the patent, the European Patent O fice
has no jurisdiction to consider this, but this is a
matter for the relevant national court to be determ ned
in accordance with "The Protocol on Jurisdiction and
the recognition of decisions in respect of the right to
the grant of a European Patent"” (Protocol on
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Recognition). E.g., nam ng of the wong inventor or
non-entitlenment to the patent is not a matter that the
Board can consi der in opposition proceedings.

The jurisdiction of the Board in these appeal
proceedings is limted to the issues which can be
consi dered on the oppositions that were filed, so the
Board will refrain fromconmenting on i ssues which do
not arise fairly on the present oppositions but are in
di spute in other proceedings.

The di scussion in respect of the requests considered to
be unal | owable, will be confined to the first issue
that arises on the clains of that request considered in
numerical order, in respect of which the Board
considers that the requirenents of the EPC are not net.
Reasons for any clains being regarded as all owabl e,
despite the argunents of the Appellants to the
contrary, wll only be given in relation to the request
on which the Board sees no objections to any of the

cl ai ns.

Main request

Sufficiency of disclosure (Article 83, EPC)

11.

2386.D

The Appellants are relying on two different |ines of
argunent to deny sufficiency of the disclosure. Firstly
whil e conceding that the skilled person using only his
common general know edge and the information contained
in the patent specification would arrive at sonething
falling within daim1l, they argue that the tinme he
woul d need to do so anpbunted to undue burden so that
the invention is not disclosed in a manner sufficiently
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clear and conplete for it to be carried out by a person
skilled in the art in the absence of a deposition of a
sui tabl e m croorgani sm pursuant to Rule 28 EPC.
Secondly they argue that in view of Caim3 human cDNA
coding for Epo, is part of the invention clained, but
that this has a precise neaning, and that relying on
the information in the patent and the know edge in the
art at the priority date, the skilled person wuld be
unabl e to make this however nuch tinme he was all owed.
The second line of argunment is an attack on validity
quite distinct fromthe first line, so it can be dealt
wi th separately even though both relate to sufficiency.

The Board thus has to decide what in the context of
this patent specification Claim3 directed to "A cDNA
sequence according to Claim1 or 2" covers, whether
this includes human cDNA in the precise sense
attributed to it by the Appellants, and if so whether
or not the patent specification contains adequate
instructions to enable the skilled man to nmake this.

Claim 3 of the above requests is directed to a cDNA
coding for Epo. Since claim3 depends on claim?2
directed to DNAs encodi ng human Epo, C aim 3 when
dependant on Claim2 nust as a matter of construction
cover a cDNA coding for human Epo.

The parties' argunents mainly focused on the definition
of the term"cDNA". It is not disputed that the
traditional nmeaning of cDNA is "a single-stranded DNA
conplementary to a nmessenger RNA ("nRNA") synthesi zed
fromit by reverse transcription, in vitro".
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According to the Respondents' experts, the neaning of

t he above term has been expanded fromthis original
meani ng to al so cover any natural or synthetic DNA
sequence devoid of introns and coding for a protein,
such as the "ECEPO' and "SCEPO' genes of Exanple 11
However this subm ssion is inconsistent with the
term nol ogy used by the Respondents thenselves in the
patent. The "ECEPO' and "SCEPO' genes of Exanple 11 are
in fact ternmed "synthetic genes" rather than cDNAs.

There is no definition of cDNA as such in the
specification. However at page 4 line 11 there is a
reference to the "in vitro synthesis of a doubl e-
stranded DNA sequence by enzymatic "reverse
transcription” of nRNA isolated from donor cells. The

| ast - menti oned net hods which involve formation of a DNA
"conplement” of nNMRNA are generally referred to as
"cDNA" met hods." In connection with Exanple 3 relating
to nonkey cDNA, a nmethod is described of obtaining
cells producing nRNA with an enriched production of the
particul ar nRNA codi ng for the production of nonkey
Epo, and synthesizing a cDNA |ibrary fromthis by
reverse transcription of all the nmRNAs so produced,
fromwhich library the particular cDNA coding for
nonkey Epo is then isolated. The usage of cDNA here is
in accordance with the traditional meani ng of cDNA, and
refers to a product obtainable by a particul ar process.

Only at page 23 line is there a reference to cDNA in
connection with the human pol ypepti de sequence. It is
stated: "Presence of the lysine residue in the human
pol ypepti de sequence was further verified by sequencing
of a cDNA human sequence cl one prepared from nRNA
isolated fromCOS-1 cells transformed with the human



18.

19.

20.

2386.D

- 29 - T 0412/ 93

genomc DNA in Exanple 7, infra.” This reference is
again consistent with the traditional definition of
cDNA, and in no way suggests the extended neani ng
suggested by the Respondents.

The Appellants' experts submtted that a cDNA shoul d be
a true copy of the nessenger RNA (nRNA) and al so
conprise 5 and 3' flanking sequences (eg. Prof. Zachau
P201). Professors Hofschneider and Straus define a cDNA
as an ORF, together with at |east one flanking sequence
conprising regulatory el enents (P337a, page 34, lines 1
to 3).

The Board cones to the conclusion that as in the
context of the description the term cDNA in accordance
wi th usual scientific usage, refers to the product

obtai ned by in vitro synthesis of a doubl e-stranded DNA
sequence by enzymatic "reverse transcription” of nRNA,
the reference to cDNA in Claim3 nust be interpreted in
t he sane way. The unusual definition argued for by the
Respondents is not consistent with what is said in the
speci fication.

Thus O ai m 3 when dependant on Claim 2 nust be
construed as being directed to a cDNA having a sequence
equi valent to that obtained by reverse transcription
from nmRNA obt ai ned from human donor cells, or possibly
fromreconbi nant cells produci ng human Epo. Whet her
this product claimcan stand for the purposes of
Article 83 depends on whether what is clainmed can be
identified, and whether a reliable nmethod existed for
making it using the teaching of the patent and conmon
general know edge available at the priority. For a cDNA
the identification need not consist in a definition of
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t he base sequence, provided either explicitly or
inmplicitly a method for making the cDNA is nade
avai |l abl e by the patent application.

The Board cannot agree to the Respondents' subm ssion
that Table VI of the patent inplicitly discloses the
cDNA. The table gives no informati on where the cDNA is
supposed to start and stop. There is thus no

unamnbi guous identification of any sequence in the
patent as human cDNA. Thus the question to be answered
is whether a reliable nmethod of obtaining a nRNA as a
source for a cDNA is disclosed or was common gener al
know edge.

It has now to be exam ned whet her one of nethods (i),
(ii) or (iii) referred to in Section VI(ah) supra can
be consi dered as such a method naking possible to
prepare the cDNA. There is agreenent (see point 27.
infra) that one barrier to maki ng Epo by reconbi nant
nmet hods was that at the priority date there was no
known source for obtaining mRNA coding for human Epo in
a way which would enable a cDNA to be obtained fromit.
So the question of obtaining MRNA cones down to a
guestion of whether the specification contains
sufficient instructions for this.

As regards nethod (i), the parties provided
contradictory evidence as to the feasibility of the

nmet hod, referred to at the end of Exanple 5 of the
patent, of making a cDNA human sequence cl one from nRNA
isolated fromCOS-1 cells transformed with the human
gene coding for Epo, derived from genom c DNA. No
details of this nmethod are given in the patent.

Exanple 7 referred to in Exanple 5 is quite silent
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about obtaining nRNA. It is by no neans clear that this
reference in Exanple 5 indicates a conpl ete cDNA
sequence. As one of the Appellants' experts,

Dr Fritsch, pointed out at the oral proceedings, that
putative nRNA splice junctions in the human genomic
sequence have been identified fromthe nonkey cDNA
sequence, woul d suggest that the full human cDNA was
not available. This is because if a full human cDNA
sequence had been avail abl e one woul d have expected
this to have been used as this would have been a nuch
nore reliable way for identifying nRNA splice junctions
than a conparison to nonkey cDNA as there is no
guarantee that there are no critical differences in the
splice junctions for nonkey mRNA and human nRNA.
Further, if a full human sequence for human cDNA had

al ready been avail able, the reader would have expected
to see it given: its absence suggests that there may be
problens in obtaining it. There is no prior art
docunent suggesting that COS cells be used to obtain a
MRNA. As Dr Fritsch, a co-author of the standard
reference work for reconbi nant techni ques ("Maniatis"),
an extract of which is P171 published in 1982, also

poi nted out not only was such a nethod not in the 1982
edition, but not even in the 1989 edition is such a
possibility referred to, making it extremely unlikely
that at the priority date it could in any way be
regarded as routine. Prof. Maniatis (P325) stated that
the nethod used in Exanple 5 for obtaining a cDNA was
hi ghl y questionabl e since it was not straightforward
(mainly because of incorrect or alternate splicing) to
obtain a correct cDNA by expressing a genomc clone in
manmal i an cells, isolating and reverse transcribing the
MRNA. Dr Fritsch pointed out during the oral
proceedi ngs that COS cells very frequently m s-spliced
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messages and that the Respondents did not nmake credible
that the cDNA referred to in Exanple 5 of the patent
was a full-length one. To his know edge nobody had ever
obtained a full-length cDNA fromtransfected COS cells.
The Board considers that here the burden of proof is on
t he Respondents to show that the common general

knowl edge in the art would have enabled the skilled
person to obtain a mMRNA at the priority date given only
the extrenely scant information in the patent.

The Respondents rely on the statenment of Prof. Okin
(P280) referring to events in 1985 as suggesting that a
COS cell route to a nRNA codi ng for human Epo was
feasible. This work in 1985 appears to the Board no
safe guide as to what coul d have been done at the
priority date. Further the work referred to appears to
be related to the same work referred to in the

Wj chowski paper (P281) of which Prof. Okin was a co-
aut hor. This paper shows that in the experinental set
up used with a Sv40 vector, a "read through" of the

ri bonucl ease results in a hybrid DNA conprising a
portion of the SV40 genonme, thus containing DNA
stretches not belonging to the desired cDNA. The

ri bonucl ease "read through” can be corrected only after
goi ng through a cunbersone series of operations
involving a great many digestion and re-ligation steps
(see Figure 1 and page 228, left hand col um, botton)
aimng at replacing DNA derived fromthe vector SV40
and still containing parts of its DNA, with the 3'-
term nus of the g-DNA coding for Epo. That it would

al ways be possible to further process an incorrect cDNA
to a correct one, as done in docunent P281, should not,
in the Board's opinion, be taken for granted. The
skilled person m ght be confronted with unexpected and
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yet to be solved problens. These are not steps that the
Board thinks it would be reasonable for a skilled
person to take when trying to obtain a product not
identified in the patent, which could anmount to
performng a further invention.

The Respondents also cite the |ast paragraph of the
Anderson (P3) paper and the expertise prepared by Prof.
Wei ssmann (P287) for the Swiss court as confirmng the
feasibility of the above approach (i). However,
docunent P3 and Prof. Weissmann's expertise are found
by the Board to confirmthe theoretical possibility of
usi ng the above nethod (i) for preparing the cDNA

wi t hout bei ng evidence that no experinental guidance is
needed by the skilled person to carry this out at the
priority date.

The Appellants rely on an Affidavit (P325) that Prof.
Mani atis presented before the US court for arguing that
expression in COS cells of the g-DNA and reverse
transcription of the nRNA is not suited to obtaining
the correct cDNA. The above Affidavit conprises
experinmental evidence represented by the CGenentech's
Eur opean patent application (see |ast page of P325)
that a genom c sequence inserted into COS cell is
incorrectly spliced, excising an exon. Dr Fritsch at
oral proceedings agreed that this would be the case.
This is also consistent with what the above nenti oned
Wbj chowski paper (P281) states. This provides further
confirmation for the view that the Board has cone to,
nanely that no process is disclosed in the patent for
maki ng a nRNA from which a cDNA codi ng for human Epo
could be made or identified. Method (i) could yield a
human cDNA only in the instance the skilled worker were
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| ucky enough to pick up the full-length cDNA and this
possibility is very renpte in view of the experinental
evi dence provided by the Appellants. Should the skilled
wor ker, though, pick up a defective cDNA as it is nore
likely, the task of turning it into a conplete cDNA
suscepti bl e of expression in manmalian cells would
possi bly require a further invention.

As regards the approach (ii) (see Section VI(ah) supra)
consisting of starting froma source rich in Epo nmRNA,
nanmely a cell wherein a significant portion of total
protein synthesis is devoted to Epo, the Board notes an
agreenent between the parties, albeit in the context of
the inventive step question, that no such enriched nmRNA
source was available at the priority date of the patent
(see the Respondents' subm ssion of 25 February 1992,
pages 12 to 14; Browne (P 183, paragraph bridging |left
hand and right hand colum of page 693); the

Decl aration of Prof. Wall (P155, Sections 18 and 19);

Dr Hrt (P202, bottom of page 2) and Prof. Schaffner
(P205, item6) for the Appellants). Sone Appellants
relied, when arguing on inventive step (Article 56
EPC), upon the Farber abstract (P32) as disclosing an
al | eged enriched Epo nessenger source, but failed to
show that it would have been possible to isolate nmRNA
relating to Epo fromthis in a way that would have
enabl ed the skilled person to revert it into cDNA. This
met hod (ii) thus cannot be regarded as feasible.

As for nmethod (iii), i.e., conplete synthesis of the
CDNA, this would require the skilled person first to
know what he had to synthesize, and secondly to have a
practical method of synthesizing it. To identify a
partial sequence in Table VI as being the cDNA woul d be
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nmere guesswork. Neither is there an unanbi guous
information of the start nor an indication of where the
end should be. Thus the skilled person would be unabl e
to use this approach. In these circunstances it is not
necessary for the Board to consider in relation to this
Claim 3, whether the skilled person could have

synt hesi zed a sequence which was later identified as
the cDNA, given only the information in the patent and
common general know edge at the priority date.

Consequently, Claim3 of the main request does not
conply with Article 83, EPC, so that the main request
is not allowable.

Auxiliary request 1

30.

Auxiliary request 1 contains as Claim3 a claimwth
i dentical wording to unallowable (see paragraphs 1 to
29 supra) Caim3 of the main request. Therefore
auxiliary request 1 is not allowable.

Auxiliary request 2 - allowability of amendments and novelty
of Claim 19

31.

2386.D

Thi s request does not contain unallowable Caim3 and
has, therefore, to be exam ned whether any other claim
contravenes a requirenent of the EPC. Claim19 differs
fromdCd aim?20 as granted only by the insertion of the
word "reconbi nant” before "polypeptide" in line 1, and
by the deletion of the words "procaryotic or" in the
reference to "characterized by being the product of
procaryotic or eucaryotic expression of an exogenous
DNA sequence" at the end of the claimas granted (this
was the restriction made by granted dependent
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Claim21l). The deletion of this alternative restricts
the scope of the claim The insertion of "reconbinant”
is an anticipatory reference to the feature
"characterized by being the product of eucaryotic
expressi on of an exogenous DNA sequence" at the end of
the claim and does not extend the subject-nmatter
beyond the original disclosure or the scope of
protection of the clains or make it any | ess clear.
There are thus no objections to this anmended cl aimon
the basis of Articles 84 or 123 EPC

32. The prior art includes u-Epo with a specific activity
of 70,000 U ng disclosed by Myake (P89), conprising
Epo- o and Epo-R, and u-Epo with a specific activity of
81,600 U ng disclosed by Sasaki (P113), obtained by a
process involving a nonoclonal antibody. This is
admtted to formpart of the prior art by the
Respondents. The only feature on which a distinction
between Claim 19 and this can be based is the feature
"characterized by being the product of eucaryotic
expressi on of an exogenous DNA sequence" and the
definition as a "reconbi nant protein".

33. As has already been explained in other EPO Board of
Appeal decisions (cf. T 150/82, loc. cit., and T 205/83
loc. cit.), and as was enphasi zed by the Board during
the oral proceedings in this case, the fact that a
product is referred to in a claimas being the result
of sone process, does not automatically nmean that the
product is novel even if it is beyond dispute that the
process referred to is new. The purpose of the
reference to the process was to exclude those products
which in the prior art were not obtained by the
process. If, on the evidence avail able, the process

2386.D Y A



34.

2386.D

- 37 - T 0412/ 93

appears capabl e of producing every product neeting the
characteristics of the product of the prior art, the
reference to the process is not a limtation for the
pur pose of considering novelty. The process feature in
a product claimcan only be relied on for establishing
novelty over the prior art, where use of that process
necessarily neans that the product has a particul ar
characteristic and the skilled person follow ng the
teaching of the specification would inevitably achieve
that characteristic, would be aware of that
characteristic and would di scard any products not
having it. This is not the case here.

In the text of the patent as originally filed, what
information there is conparing the reconbi nant Epo with
urinary Epo, is to be found on page 29 lines 6 to 30.

O this what is stated at lines 17 to 26 is admtted by
t he Respondents to be wong and unreliable, as it was
based on an anal ysis which went wong in sone
unspecified way. This leaves lines 6 to 16, based on a
different analysis, which the Respondents still rely on
and whi ch has not been shown to be wong, stating that
reconbi nant Epo produced from COS-1 and CHO cel
expression had a higher nol ecul ar wei ght than u-Epo,
and the general statement at lines 27 to 30 of page 29:
"d ycoprotein products provided by the present
invention are thus conprehensive of products having a
primary structural conformation sufficiently
duplicative of that of a naturally occurring
erythropoietin to all ow possession of one or nore of

t he bi ol ogical properties thereof and having an average
carbon conposition which differs fromthat of
natural |l y-occurring erythropoietin.”
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The Board does not interpret this statenent as an
exclusion fromthe "G ycoprotein products provi ded by

t he present invention" of products that are close to

u- Epo available in the prior art, nor as giving the
skilled person any instruction or reason for avoiding
sonething as close to u-Epo as can be achi eved. The use
of the term "conprehensive" suggests nerely that
products different from u-Epo can be obtained, not that
there is any recogni zabl e advantage in doing so. The
property of interest in Epo is the carbohydrate
conposition only insofar as its biological activity is
concerned, and the specification gives no information
fromwhich it can be deduced that differences from u-
Epo are in any way desirable for biological utility.

According to the Respondents, every study reported in
t he post-published literature denonstrated that r-Epo
differs "significantly" fromu-Epo in the carbohydrate
portion of the glycoprotein. These differences are
supposed to be found consistently between any r-Epo
produced in a variety of host cells and the u-Epo
preparations of the prior art. The Respondents pointed
to the ten differences stated to exist between r-Epo
and u-Epo in the recapitul ative Tabl e on page 20 of
Cumm ngs (P262) which are the foll ow ng:

- D fferences in apparent mw on SDS- PAGE : see the
patent, page 29, lines 6 to 16, Yanagi (P268a,
page 422), Sasaki (Pl114, page 12061), Imai (P268b,
page 354)

- u-Epo is nore acidic on | EF: see Storring (P261c,
pages 473 and 474), Dr Strickland' s Declaration
(P228, page 5), Wde (P26le, page 126)
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- Differences in the oligosaccharides by HPLC. see
Yanagi (P268a, page 424), Sasaki (P114, pages 12063
and 12070), Dr Strickland' s Declaration (P228)

- Differences in the Iinkages within the
ol i gosacchari de chai ns: see Takeuchi (P261a,
page 3657), Nintz (P269, page 39)

- Hi gher percentage of extensions/repeating
structures within the sugar chains for r-Epo: see
Tsuda (P266, page 5659), Takeuchi (P261a,
page 3659), Sasaki (P114, pages 12064 to 12067)

- Different isoformdistribution for N-Iinked chains
for r-Epo in conparison with u-Epo: see Tsuda
(P266, page 5649), Takeuchi (P26la, page 3659)

- Hi gher nunber of sialic acids in r-EPO see Sasak
(P114, pages 12059 and 12070), Nintz (P269,
page 54).

- More highly branched ol i gosaccharides in r-Epo:
see Tsuda (P266, page 5649), Takeuchi (P261a,
page 3659)

- H gher specific activity for r-Epo: see Ima
(P268b, page 356), Storring (P261c, page 476)

- Hi gher percentage of sul phated oligosaccharides in
u- Epo: see Dr Strickland' s Declaration (P228).

37. However, study of these docunments reveals that these

di fferences can be attributed only to the particul ar
cases under investigation and cannot be generalized to

2386.D Y A
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r-Epo as a class. For instance, the Respondents'
assunption that r-Epo will always exhibit a higher
nunber of sialic acids is contradicted by Goto (P47,
Tabl e 3), which shows that r-Epo-y fromvy-2 cells
conprises only 5.0 noles/nole Epo of sialic acid
(NeuNAc), while u-Epo has 10.7 nol es/ nole. The above
statenent about the sialic acids is al so questionable
in view of the fact that the clains are not limted to
a particular purification process, which purification
process plays a fundanental role on the sialic acid
content (presence or absence of neuram ni dase
inhibitors, pH of the buffers, etc.).

As regards the nol ecul ar wei ght by SDS- PAGE, Figure 2
of Goto (P47) shows that r-Epo-y exhibit a | ower

nol ecul ar wei ght by SDS-PAGE than u-Epo, contrary to

t he Respondents' contention. Wth a viewto the
specific activity, which the Respondents maintain to be
al ways hi gher for r-Epo, the parties have not disputed
that this paraneter is again linked to the purification
process rather than to intrinsic properties of r-Epo.
Further and inportantly this is a paranmeter which is
not nentioned in the clains. The Respondents' statenent
that r-Epo will have a nore highly branched

ol i gosacchari de portion than u-Epo, is contradicted by
t he Wj chowski article (P281, page 229, right hand
colum, lines 17 to 18) disclosing r-Epo with truncated
ol i gosacchari de chains. Likew se, the generalization of
ot her differences serving as distinguishing features

i nherent in the whole class of r-Epo, do not convince
the Board. The Respondents have not been able to
denonstrate that any one of the above 10 di stingui shing
features for r-Epo is a "universal" one for the whole
class of r-Epo. The Board has thus to consider these
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differences as not reliable. In fact, while the r-Epo
gl ycosyl ation pattern mainly depends on both the
expression systemand the purification process, the

di fferences outlined by the Respondents occur randony,
wi thout their being reliably predictable on the basis
of the information in the patent specification. Random
variation is indeed supported by Table |I of Sasak
(P114, page 12061) show ng substantial variations of
the r-Epo carbohydrate conposition even within 4

bat ches obtained fromthe same expression and
purification system For instance, r-Epo of Batch 1
exhibits 4.1 noles of fucose/ nole Epo and 0.9 nol es of
N acetyl gal act osam ne/ nol e Epo, while for r-Epo of
Batch 2, the figures are 2.9 and 1.4, respectively.

In fact, there appears fromthese docunents to be no
certainty of getting a particular r-Epo glycosylation
pattern. The glycosylation pattern for u-Epo would al so
appear to depend on the tinme of day, and physi ol ogi cal
status of the patient fromwhomit is obtained. r-Epo

t hus appears to share with u-Epo the characteristic
that the carbohydrate conposition is to a considerable
degree a matter of chance. Certainly the specification
itself gives no incentive to obtain sonething different
fromu-Epo. As the aimis to produce biologically
active Epo, a property u-Epo is known to possess, there
seens to be no basis for assum ng that each and every
reconbi nant DNA process nust produce sonethi ng
different. The statenment by the Respondents' experts
that r-Epo is inevitably different fromu-Epo can only
be taken as neaning that there are so many possible
variations, and so little control of what cones out of
any process of making the r-Epo that it is unlikely
that any one r-Epo will have an absolutely identical
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car bohydrate conposition to any known u-Epo. This is
not the sanme as it being inpossible. For this Claim19
to a polypeptide not limted to one which could be
produced in a reconbi nant process using the DNA defined
in Cdaiml, the Board is not prepared at one and the
sanme time to assunme in favour of the patentee that
everything wwthin this very broad claimis disclosed in
a manner sufficiently clear to be carried out except
for sonething identical to the u-Epo of the prior art.

The Respondents' own subm ssions to the Food and Drug
Adm nistration (FDA) in the USA state that as far as

bi ol ogi cal and i nmmunol ogi cal activities go r-Epo and

u- Epo are indistinguishable. The admtted error in the
patent shows that at the priority date distinctions

bet ween r-Epo and u-Epo on the basis of glycosylation
pattern were not necessarily reliable. The Respondents
sought to rely on decision T 130/90 (loc. cit.), but in
that case it was held that there was a reliable

di stinction introduced by a product-by-process feature.
The situation is different here, and case T 130/90 is
not authority for the proposition that every possible
doubt as to whether a product-by-process feature
necessarily inplies a distinction nust be resolved in
favour of the patentee.

Claim19 thus | acks novelty over the u-Epo of the prior
art, and is not allowable. Therefore auxiliary
request 2 containing this claimis not allowable.

Auxiliary request 3

42.

2386.D

Auxiliary request 3 contains as Claim1l7 a claimwth
i dentical wording to unall owable (see points 32 to 41
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supra) Claim19 of auxiliary request 2. Therefore
auxiliary request 3 is not allowable.

Auxiliary request 4

43. Auxi liary request 4 contains as Claim3 a claimwth
i dentical wording to unallowable (see points 12 to 29
supra) Claim3 of the main request. Therefore auxiliary
request 4 is not allowabl e.

Auxiliary request 5: Clarity of Claim 19

44. Claim19 of auxiliary request 5 is different fromthe
Claim19 of auxiliary request 2, already discussed
above, only by the addition of the words "and not being
identical to erythropoietin isolated fromurinary
sources.” This claimis not based on any claimas
granted so conpliance with the requirenents of
Article 84 EPC must be checked.

45. The cl ai m does not conprise any indication of the
technical feature or the degree of difference on which
non identity of r-Epo wth u-Epo should be based, but
rather leaves this to the reader's imagination. This
puts the claimclearly in the category of clainms which

are not clear. The whol e burden on distinguishing over
the prior art u-Epo is put on the reader. In any case,
if the reader were to start research to get reliable
techni cal data to exam ne whether this condition is
fulfilled, he would of necessity face all the
difficulties discussed above in relation to Caim19 of
auxiliary request 2 (see points 32 to 41 supra).

2386.D Y A
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46. Claim 19 of auxiliary request 5 is thus not allowable
as not being in accordance with Article 84 EPC, and
auxi liary request 5 nmust therefore be refused.

Auxiliary request 6

47. Auxiliary request 6 contains as Claim1l7 a claimwth
i dentical wording to unallowable (see points 44 to 46
supra) Claim 19 of auxiliary request 5. Therefore
auxiliary request 6 is not allowable.

Auxiliary request 7

48. Auxiliary request 7 contains as Claim3 a claimwth
i dentical wording to unall owable (see points 12 to 29
supra) Claim3 of the main request. Therefore auxiliary
request 7 is not allowable.

Auxiliary request 8: Allowability of Claim 19 as amended

49. Claim 19 of auxiliary request 8 is based on a
conbi nation of Clainms 20, 21 and 22 as granted,
incorporating the limtations of dependent granted
Clains 21 and 22 into granted i ndependent C ai m 20.
This Aaim19 differs fromd aim20 as granted by the
insertion of the word "reconbi nant” before
"pol ypeptide” in line 1, by the deletion of the words
"procaryotic or" in the reference to "characterized by
bei ng the product of procaryotic or eucaryotic
expressi on of an exogenous DNA sequence" (this was the
restriction made by granted dependent C aim21), and
the addition at the end of the claimof the feature
"and having an average carbohydrate conposition which
differs fromthat of human erythropoietin isolated from

2386.D Y A
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urinary sources" (this was the feature of granted
dependent C ai m 22).

The restriction derived fromgranted C aim?21 does not
extend the scope of the claim The insertion of
"reconbinant” is an anticipatory reference to the
feature "characterized by being the product of
eucaryoti c expression of an exogenous DNA sequence" at
the end of the claim and does not extend the scope of
this Claim19 or make it any |less clear. The further
feature derived fromgranted C aim22 does not extend
t he scope of protection. The conbi nati on of granted
Clains 20, 21 and 22 into this Caim19 of auxiliary
request 8 thus does not contravene Article 123 EPC, and
i ntroduces no lack of clarity not already present in
the clains as granted.

Taken by thensel ves the words "and having an average
car bohydrate conposition which differs fromthat of
human erythropoietin isolated fromurinary sources”
seemto nean no nore than "and not having a

car bohydrate conposition identical to that of human
erythropoietin isolated fromurinary sources" as there
is no indication of what paraneter(s) is (are) to be
measured, how it (they) is (are) to be nmeasured and how
an average is to be calculated. That a reference to
"average carbohydrate conposition” is virtually
meani ngl ess, can al so be deduced fromthe fact that it
is a feature that the Respondents held not to deserve a
place in the recapitul ative Tabl e of the distinguishing
features between u-Epo and r-Epo found on page 20 of
Cunmi ngs (P262).
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In the description the only reference to "average

car bohydrate conposition” is at page 29 lines 29 to 30.
The sentence in which it appears discloses nothing as
to the nmeani ng of "average carbohydrate conposition”
but its appearance just after the paragraph at |ines 16
to 26 of page 29 referring to experinentally determ ned
car bohydrate constitution val ues, suggests that the two
probably refer to the same thing. Yet it is just this
paragraph at lines 16 to 26 of page 29, that the
Respondents admit gives quite wong values. There is
thus nothing in the description which taught what to
nmeasure: on the contrary, if the information given
concer ni ng carbohydrate constitution were to be relied
on when seeking differences in average carbohydrate
conposition the skilled person would be positively

m sl ed.

As explained in points 39 and 40 supra, the Board is
unabl e to accept that something different from u-Epo
necessarily results fromthe reconbi nant process, so
the feature "and having an average carbohydrate
conposition which differs fromthat of human
erythropoietin isolated fromurinary sources" being a
measurable limtation is quite critical for the
recognition of novelty. However, given that u-Epo is
known to be of variable composition, the skilled person
set the target of making sonmething within this Caim 19
cannot do so because he does not know what test to
apply. The claimis thus unall owabl e as contraveni ng
Article 83 EPC, and thus auxiliary request 8 nust be
rej ect ed.

Auxiliary request 9

2386.D
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Auxiliary request 9 contains as Claim1l7 a claimwth
i dentical wording to unallowable (see points 49 to 53
supra) Claim 19 of auxiliary request 8. Therefore
auxiliary request 9 is not allowabl e.

ry request 10

Auxiliary request 10 contains as CCaim3 a claimwth

i dentical wording to unallowable (see points 12 to 29
supra) Caim3 of the main request. Therefore auxiliary
request 10 is not all owabl e.

ry request 11

s 123 and 84 EPC

ility of amendments

O the thirty-one clains of auxiliary request 11 (see
Annex 1), only three, Clains 3, 19 and 26 differ from
the clains as granted in matters other than the claim
nunbering and the clains on which the dependent cl ains
anong them are stated to depend. None of the
opposi ti ons was based on the ground of

Article 100(c) EPC, that the subject-matter of the
Eur opean patent extends beyond the content of the
application as filed, i.e. contravenes

Article 123(2) EPC. Accordingly for the purposes of
Articles 123 and 84 EPC the Board need only consi der
these three Clainms 3, 19 and 26.
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Claim 3 of auxiliary request 11 results fromrewiting
as an independent claim Claim4 as granted which
depended on i ndependent Claim 3 as granted. No

obj ection was raised against this being allowabl e under
both Articles 123 and 84 EPC, and the Board sees none.

Claim 19

58.

59.

2386.D

Claim 19 of auxiliary request 11 is based on C aim 20
as granted anended by the insertion of the word
"reconbi nant” before "polypeptide” inline 1, by the
deletion of the words "procaryotic or" in the reference
to "characterized by being the product of procaryotic
or eucaryotic expression of an exogenous DNA sequence"
(this was the restriction nmade by granted dependent
Claim21), and the addition at the end of the claimof
the feature "and which has hi gher nol ecul ar wei ght by
SDS- PAGE from erythropoietin isolated fromurinary
sources." These anmendnents were objected to by sone of
t he Appellants on the basis of both Article 123(2) EPC
and Article 84 EPC. No objection was raised by the
Appel I ants under Article 123(3) EPC that the clai mhad
been anmended in such a way as to extend the protection
conferred, and the Board sees no such objection.

The objected feature "and whi ch has hi gher nol ecul ar

wei ght by SDS- PACGE from erythropoietin isolated from
urinary sources" is a restriction conpared to the scope
of granted Caim20, and the basis for this restriction
is provided by the passage at page 29, lines 6 to 10 of
the text of the patent as granted. The sane passage
appears in the text as filed. There is no objection to
this under Article 123(2) EPC.
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One Appel |l ant objected that use of a term such as

"hi gher” made this feature unclear and thus contrary to
Article 84 EPC. However what is to be neasured is
clear. Val ues of the nol ecul ar wei ght of u-Epo neasured
by SDS- PAGE were part of the prior art. Frequently
where sonet hing has to be neasured there will be a grey
area where neasurenent error may nmeke it difficult to
determ ne whether a particular product falls within a
claimor not. This does not justify an objection under
Article 84 EPC

The insertion of "reconbinant” is an anticipatory
reference to the feature "characterized by being the
product of eucaryotic expression of an exogenous DNA
sequence" and does not nake it any less clear. One
Appel l ant submitted that it would be inconsistent for
the Board to treat the product-by-process feature
"reconbi nant” as introducing no limtation which would
be suitable to establish novelty, and yet not objecting
to this amendnent under Article 84 EPC. The answer to
this is that the Board is not entitled to prescribe the
formof the clainms put forward. Were an addition
appears to the Board not suited to establish novelty
but does not make the claimless clear, the Board is
not prepared to del ay proceedi ngs by | engthy discussion
of the matter, nor to revoke the patent on the basis of
Article 84 EPC that clains have to be conci se.

Claim 26

62.

2386.D

This claimcorresponds to Claim27 as granted with the
words "procaryotic or" in the phrase "a pol ypeptide
product of the expression in a procaryotic or
eucaryotic host cell of a DNA sequence..." deleted. The
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deletion of this alternative restricts the scope of the
claim is based on the original disclosure and the
resulting claimis clear. Thus this anmended Claim26 is
accept abl e under the provisions of Articles 123 and

84 EPC.

Sufficiency of disclosure - Article 83 EPC

Claim 1

63.

64.

2386.D

The issue of whether the patent disclosed the invention
of Caiml in a manner sufficiently clear and conpl ete
for it to be carried out by a person skilled in the
art, was the issue to which nost witten evidence and
nost tinme at the oral proceedi ngs were devoted. The
first question that needs to be decided is whether any
practicabl e met hod of making sonmething falling within
Claim 1 has been disclosed at all.

The Respondents' wi tnesses (Dr Browne, Prof. Wall
Prof. Murray) accepted that the follow ng steps would
be necessary to nake a DNA sequence according to
Claim1 coding for human Epo:

(a) obtaining an avail abl e gene bank, e.g., the Lawn
gene bank (P79) or producing this in accordance
with the published literature, such bank having a
hi gh probability of containing a clone including
t he gene sequence coding for human Epo.

(b) Making a DNA oligonmer to act as a probe to isolate
clones with the Epo gene fromthe gene bank.
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(c) Isolating, sequencing and characterizing the
cl one.

(d) Obtaining avail able vectors, and constructing a
sui t abl e expression vector.

(e) Obtaining host cells in which the DNA could be
expressed.

(f) Transfection of the host cells, anmplification of
the cells, and cultivation to produce Epo.

(g) Producing standard anti bodi es for an assay for
Epo.

(h) Purification of the Epo so produced, and
testing that it has the desired properties.

The skilled person nust be in a position to carry out

wi t hout undue burden not only all steps relating to the
i solating and cloning of the DNA, but also steps (d) to
(h) which relate to expressing the DNA, in order to
produce Epo and to be able to check that the expression
product is indeed Epo coded by the DNA sequence cl ai ned
in daiml. In the following the Board briefly conpares
t he above steps with the exanples given in the patent.

Examples 1 to 3

66.

2386.D

Exanples 1 to 3 show the first steps of the whole
process of how the Respondents arrived at the

i nvention. These are not steps that the person seeking
to put into effect the invention has to carry out,
given that he could rely on precise information on
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sui t abl e probes deduci ble from Tables V and VI and t hat
there is sufficient guidance by starting with
Exanpl e 4.

Example 4

67.

Exanple 4 is directed to procedures involved in the
identification of positive human genom c cl ones and

t hus provides information concerning the source of the
genom c library, plaque hybridization procedures and
verification of positives clones. This is information
that would assist with step (a) supra.

Example 5

68.

Exanple 5 is directed to DNA sequencing of a positive
genom ¢ clone and the generation of human pol ypeptide
am no acid sequence information including a conparison
t hereof to the nonkey Epo sequence information. This
exanple, and in particular Table VI to which it refers,
will enable step (b) of nmaking an oligonmer probe to be
carried out with a long probe which can be expected to
hybri di se uniquely with and identify the colony of the
gene library containing the gene for Epo.

Example 6

69.

2386.D

Exanple 6 is directed to a procedure for construction
of vectors incorporating Epo-encoding DNAs derived from
a positive nonkey cDNA clone, and the use of the vector
for transfection of COS-1 cells and cultured growh of
the transfected cells. It is not of direct relevance to
carrying out steps (a) to (h).
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Examples 7A, 7B and 10

70.

71.

As has been pointed out by the experts called by
Appel l ant 05, e.g. Dr Sytkowski, expression of DNA in
CCS and CHO cells, and the vectors to be used had

al ready been discussed in the prior publication of

Ri gby (P360-8), and what the patent suggested in
Exanples 7A, 7B and 10 was essentially using this
publ i shed et hod for expressing the DNA sequence codi ng
for Epo. While the publication Rigby is not explicitly
referred to, the Board accepts that in this art the
skilled person woul d be aware of this source of
information relating to the use of COS and CHO cel |I's
and would rely on this for any additional information
needed in carrying out steps (f) and (g) supra.

Steps (e) and (h) in general involved the application
of known techni ques, which with the information given
in Table VI on the protein structure of Epo could be
applied by the skilled person without the need for nore
detail ed instructions.

Examples 8, 9 and 11

72.

73.

2386.D

These exanpl es provide no additional information of use
for carrying out steps (a) to (h) supra.

The Board considers that prima facie the information
given is sufficient for a DNA sequence codi ng for human
Epo in accordance with Claim1l to be obtained on the
basis of the instructions in the patent and the common
general know edge in the art at all. It was not argued
by the Appellants that a DNA sequence codi ng for nonkey
Epo coul d not be nade.
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Particular aspects of sufficiency of disclosure

74.

75.

2386.D

On behal f of Appellant 04, however, Prof. Straus and
Dr Moufang (P316) have submitted that Article 83 EPC
requires that clones containing the Epo gene, possibly
al ready conbined with suitable expression vectors, nust
be made avail able by the Patentee to the public by
deposit under Rule 28 EPC if this would allow the
invention to be reproduced very nuch nore quickly than
by followi ng only the instructions of the
specification. Such a deposit was all the nore
necessary in a case, such as this, where on ssions,
errors and traps contained in the exanples would

ot herwi se cause delay in reproducing the invention.
Lack of a deposit nmeant that the invention could only
be reproduced with an undue burden which has to be
equated to no enabling of the invention at all. This
proposition finds no support in the wording of

Rul e 28 EPC.

"(1) If an invention concerns a m crobiol ogical
process or the product thereof and involves the use of
a mcro-organismwhich is not available to the public
and whi ch cannot be described in such a manner as to
enable the invention to be carried out by a person
skilled in the art, the invention shall only be
regarded as being disclosed as prescribed in Article 83
if..."

Here the invention can be carried out without a
deposi t.

Nor is there any support for this proposition by any
case law, or by the reports of the Minich diplomatic
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conference on the introduction of a European patent
grant procedure or other preparatory docunents for
this. The preparatory docunents (see for exanple M PR/
par agraphs 2102 to 2201, in particul ar paragraphs 2107
and 2124) make clear that the deposit related to

i nventions that could not be carried out unless a

m cr oorgani smwas deposited, because in the then state
of the art an adequate description was not possible. It
was realised as a disadvantage for the patentee that
this would make it easier for others (potential
infringers) to reproduce the invention than was the
case in nost fields, but the choice |ay between this
and others not being able to repeat the invention at
all. There is no suggestion that deposit should be for
t he purpose of nmaki ng sonething al ready possible

easi er.

This need for a deposit cannot be introduced by
reference to the concept of undue burden. This concept
rel ates nore to cases where the route that the reader
is to followis so poorly marked that success is not
certain (see Decision T 418/89, Q) EPO 93, 20). If the
route is certain but |long and | aborious, the patentee
is under no obligation to assist the disclosure by
maki ng actual physical sanples, i.e. the "factory”
avai l able. To cone to the opposite conclusion would be
effectively to introduce a requirenent to make the best
node i mmedi ately accessible to the public, and such a
requirenent is not part of the European Patent system

It was indeed conceded by the Appellants that relying
only on common general know edge and the information in
the patent, a skilled person would arrive at a product
falling within the claim but only after having spent
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so nmuch tine and effort in doing so, that it anmounted
to undue burden so that Article 83 EPC was not conplied
wi t h.

I n support of undue burden the Appellants (see in
particular, the Declaration of Prof. Straus and

Dr Moufang (P316, pages 6 to 8, Sections 2.4 to 2.4.3),
and al so the Declaration of Prof. Hofschneider and
Prof. Straus (P337a, page 39, Section IV)) essentially
brought forward the argunment that, owing to the
patentee's failure to deposit clones conprising the
genom ¢ DNA sequence coding for human Epo that the
patentee had isolated, the skilled person wishing to
reproduce the invention had to follow exactly the one
way shown in the description and in particular
Exanpl es 7B and 10. However, because these exanples
contained errors and om ssions the skilled person

ei ther woul d have failed altogether, or would have had
to spend an undue anmpunt of time and effort in doing
so, nanely in the order of five years.

During the proceedi ngs, both Appellant 05 and the
Respondents provided tine estimates of the tine it
woul d take, reproduced in overhead "Oral 20" (pages 932
to 933 of the Appeal File). Overhead "Oral 20" is a
time table provided by Appellant 05 and based on Prof.
FIl ohé's Declaration (see P339), on which tine table the
Respondents al so entered their owmn tine estimtes for
conparative purposes.

But this is not the only information made avail able to
the Board on the tine taken to reproduce the invention,
as this case has the unusual feature that although the
pat ent specification contains very much nore det ai
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than the prior art on how to nmake the clainmed product,
the validity of the patent is being challenged on the
grounds of both obvi ousness and insufficiency. Wile
Opponents certainly may have good reasons to rely on
bot h grounds, evidence put forward in favour of one of
t hese grounds of opposition may conflict with evidence
in support of the other ground of opposition. Here this
has particularly occurred with the evidence on the
anount of tinme that various steps would take. The Board
is aware of the fact that the tine estimte of
Appel l ant 04 was established on the assunption that the
skill ed person woul d have foll owed exactly the
description containing errors, whereas that of
Appel l ant 05 was based on prior art and comon general
knowl edge and thus is not directly conparable. There
are, however, tine estinmates provided by Appellant 04
which are not related to exanples containing errors or
om ssions and thus can be conpared with experinental
time provided by Appellant 05.

In its attenpt to denonstrate obvi ousness, Appellant 05
has provided a report of experimental work carried out
by Dr G undmann with two assistants. Apart fromthe

nmet hod used to identify a clone containing a desired
genom ¢ sequence coding for Epo, the steps taken were
the sane as those necessary to put into practice the
invention in accordance with the patent specification,
and the techni ques used were ones that m ght have been
used to carry out the invention, as Dr G undmann had
del i berately chosen techni ques avail abl e before the
priority date of the patent. Therefore, the tine needed
by Dr G undmann provi des an experinentally verified
basis for estimating howlong it would take to carry
out the invention. This tinme period coincides with the
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estimates put forward by the Respondents' experts, and
was very nmuch shorter than those estimted by the
experts for Appellant 04. This conclusion was arrived
at on the follow ng basis, which also takes into
account the Board' s disagreement to the Appellant's 04
opinion that the skilled person had, owing to the |ack
of deposit of Epo DNA clones by the Patentee, to follow
exactly the Exanples as a recipe and that, as a
consequence, the error and om ssions affecting the
description would have resulted in a heavier burden
than if no exanples were present at all.

The First Experinmental Test reported by Dr Grundmann in
P231 cannot have been started before 3 Decenmber 1991
(since Dr Grundrmann had of necessity first to see the
revised version of Dr Lathe's DNA probe: see page 1 of
P231) and was conpleted, at the latest on 11 June 1992
t he date of declaration P231.

The tinme between these two dates anpbunts to about 25
weeks, necessary for an assistant under supervision of
Dr G undmann, to:

synt hesi se a 81-nmer DNA probe

- screen a genomc-library (available from
Strat agene) of 2.6x10° phages

- re-screen and dot-bl ot-screen the above library to
isolate 5 positive signals

- identify and sequence 3 of the above positives.



84.

85.

2386.D

- 59 - T 0412/ 93

Al though Dr Grundmann is dealing in declaration P231
with a "long guessner probe approach” (rather than the
accurate | ong probe that can be used by using the
information in Table VI of the patent), it is
reasonabl e to assune that follow ng the instructions of
t he specification and using absolutely correct probes
woul d, if anything, shorten the tinme needed. According
to the above nentioned overhead "Oral 20", the above
steps woul d have required

2 weeks + 12 weeks + 30 weeks = 44 weeks
(Appellant's 05 figure for one person) or

1 week + 4 weeks + 4 weeks = 9 weeks
(Respondents' figure), in the case of a three
person team

The figure that can be deduced from Dr G undmann's

decl aration P231 (25 weeks x 1 person) is consistent
with the Respondents' (9 weeks x 3 persons = 27 weeks X
one person), while it is not consistent with that of

t he Appel |l ants.

In line with the above, Dr G undnmann's Second
Experimental Test (P253) cannot start before he
received the third genom c- DNA bank on 4 June 1992 (see
page 3) and nust have been conpleted, at the |atest on
15 Septenber 1992 (date of declaration P253). The tine
period between these two dates (about 14 weeks) was
spent by an assistant, supervised by Dr G undmann, in
perform ng essentially the sane work as in P231. Again
the tinme figures are consistent with those given by the
Respondents' experts (see "Oral 20"), while they do not
agree with those given by the Appellants' experts.
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The sanme concl usions are forced upon the Board even
nore strongly by Dr G undmann's Third Experinental Test
(P252), which cannot have been started before

26 August 1992 (see page 1) and was conpleted, at the

| atest, on 30 Septenber 1992 (date of statenment P252):
4 weeks were required to acconplish the sanme work as in
P253.

Furt her, the Experinental Report from Bi opharm GrbH
(P209) shows that it is possible to construct 3

ol i gonucl eoti des and screen a Lawn gene bank in 1 nonth
with a 3 person team ("3 Mannnonate": see page 8) or to
prepare a genomc library in one nmonth with 2 nmen ("2
Mannnonat e": see p. 8). These figures are consistent

wi th the Respondents' figures, while they are in

di sagreenent with those provided by the Appellants

(12 weeks for constructing a genomc-library). This

al so shows that the comercial availability of a Lawn
gene bank was not critical.

Report P209 al so gives forecasts on howlong it would
take for making the vectors, cells, etc. The Board,
however, believes that preference should be given to
true experimental data, rather than to nmere theoretica
f orecasts.

The Appel |l ants provi ded evidence (P339) that it would
have required 66 weeks for a team conprising a
scientist and two technicians to carry out Exanple 4,
relating to the identification of positive clones (see
poi nt 67 supra).

However, Prof. Okin's statenent (see P280, Section 16)
that the genom c cloning was conpleted within a few
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nont hs, seens to be nore realistic than 66 weeks. The
time estimate of a few nonths is reasonably consi stent
with the Wjchowski paper (P281) and Dr Sytkowski's
Decl arati on (P289, Section 7 to 14), the latter being
an Appellants' expert, according to whomthe whole
process |leading to r-Epo expression does not require
nore that 2 years at nost. Therefore, it seens unlikely
that the cloning process alone required 66 weeks, as

t he Appel | ants mai nt ai ned.

Further there is also the evidence avail abl e concerning
wor k done by Genentech, one of the | eading conpanies in
this field, who had instituted a research programre to
find a reconmbinant route to Epo, which was finally
abandoned as unsuccessful after the expenditure of
several mllion dollars. Two of the people involved in
that work gave evidence, Dr Sytkowski on behal f of

Appel lant 05 and Prof. Okin on behalf of the
Respondents. These two together with Dr Wj chowski al so
publ i shed a paper (P281) concerning certain further
work they did after the abandonnent of the project,
when t he DNA sequence of Epo was published. Relying
only on a sequence equivalent to that published in
Table VI they were able to carry out essentially all of
steps (a) to (h) in a matter of a few nonths. This is
support for the conclusion that the cal cul ations of the
ti me needed provided by Appellant 05 were too

pessim stic.

O the steps (a) to (h) necessary to carry out the
invention of Claim1, the main bl ockage which prevented
t hose who were actually trying to nake Epo by a

reconbi nant DNA route from succeedi ng before the
priority date of the patent was step (b), as they were
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unable to a make a probe which could identify the gene
coding for Epo. Potentially there was a further

bl ockage that researchers m ght have net, if a very
speci al cell system had been needed to express the DNA
sequence in order to obtain Epo with a glycosylation
pattern that produced in vivo activity. However on the
evi dence before the Board, COS cells and CHO cells
produce such an Epo and these cells are indicated in
the patent. Thus the nobst inportant bit of essenti al
new i nformation that the person skilled in the art
needed was the sequence information provided by

Table VI. The other steps involved applyi ng known

met hods to this particular case. The evidence of Prof.
FIl ohé (P339) for Appellant 04, shows that whether
carried out in 1983 or 1994 the steps involved consuned
substantially the same anount of tinme: this stil

| eaves the patent in suit with the nerit of having
removed the bl ockage on step (b). That the patentee had
not reduced the tine it took to carry out other
necessary steps by nethods al ready known for other DNA
sequences cannot, in the Board' s view, nean that
Article 83 EPC has not been conplied with. The Board
cannot agree that there is a requirenent in the EPC
that a Patentee who provides new information that for
the first tinme allows certain nethods to be applied to
produce a new protein by way of reconbi nant DNA

techni ques, has in addition to inprove on the tine that
it takes to carry out each of these known nethods.

Example 5
93. Si nce, however, the core of Appellant's 05 argunent on

insufficiency was, that under the given circunstances
t he skilled person would have followed the description

2386.D Y A
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like a "recipe" and woul d have fail ed because of the
errors in certain exanples the Board now turns to this
particular situation. Exanple 5 is directed to DNA
sequenci ng of a positive genom c clone and the
generation of human pol ypeptide am no acid sequence
information including a conmparison thereof to the
nonkey Epo sequence information. Wth a view to
Exanpl e 5, the Appellants (see eg, Prof. Schaffner

Decl aration (P204)) submitted that the errors and

om ssions affecting Table VI of the patent would render
i npossible the identification by restriction enzyne
mappi ng of the gene | ooked for.

The Respondents, however, have reasonably denonstrated
that the restriction map of the sought gene woul d have
varied only slightly over that disclosed in the patent.
In fact, Figure 2a of the Integrated Genetics patent EP
267678 relating to the restriction map of the Epo gene
shows that 2 out of 18 restriction sites of the Epo
gene diverge fromthose of the patent in suit. The
Appel | ants' expert, Prof. Schaffner (P204) nmade use in
his test of 8 restriction enzynes, 4 of which were
known in 1983. The remaining 4 restriction enzynmes
(NspBI'l, PpuM, Snol and Gsul) can be regarded as
"exotic" (see Prof. Murray's Declaration P156, page 8).
Therefore, the Appellants' statenent that the skilled
worker, owng to the error in Table VI of the patent,
woul d have difficulty in identifying the gene | ooked
for by restriction enzyme mappi ng, is not convincing.

As to the Appellants' subm ssion that the errors and
om ssions in the non coding regions of the Epo genom c
sequence of Table VI would affect nRNA processing by
the cell, the Board finds convincing Prof. Ad's view
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(see P203, Section IV.3), also shared by Prof.

Wei ssmann (P287, Section 4.2) that the above
deficiencies wuld be inportant only in the instance of
a chem cal synthesis of the gene but not if one
isolates the DNA froma human genom c |ibrary using

ol i gonucl eoti de probes correspondi ng to exon sequences
depicted in Table VI. In the latter case, the genomc
DNA fragment that is picked up conprises the correct
sequence. Any sequencing m stake here woul d not
influence this result, and it is not likely that the
gene woul d have been di scarded on the basis of slight
di vergencies, as confirnmed by Prof. Weissmann (P287)
and Prof. Miurray (P156).

The Board is of the opinion that for these reasons the
m stake in the sequence woul d not have been fatal and
arriving at the information provided by Tables V and VI
removed the bl ockage in the way of someone seeking to
express Epo.

The above view of the Board finds support in

Prof. Okin's Statenment (P280, Section 16) and

Dr Syt kowski's Declaration (P289, Section 7 to 14),
whi ch have been made on behalf of the Respondents and
Appel I ants, respectively, and do not diverge when
focusing on an experinmental work made in common and
publ i shed as the Wjchowski paper (P281).

It transpires from P281 (see page 225, under the
headi ng "Material and Met hods" and page 228, right hand
colum, lines 2 to 3) that Prof. Okin and Dr Sytkowski
encountered no particular hindrances in carrying out
the foll ow ng operations (how | ong these operations

t ake has already be dealt with in point 90 supra): they
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first use an oligonucl eotide probe with a sequence
corresponding to the first 30 nucl eoti des of exon |V of
Table VI. They pick up a positive clone and identify it
in the light of the Jacobs' (P63) Epo sequence, which
essentially corresponds to that of Table VI of the
patent in suit. After having subcl oned an Epo gene-
containing fragnment in plasmd pUC 19, a 3.6 kb 5'-
BstEll-BanmH -3' fragnment is inserted into the SV40-
derived expression vector pSV2, avail able since 1981
(see reference [27] of P281). COS cells are transfected
with this construct termed pSV2-epo? and the transfected
cells secrete 17610 U m Epo. Once the Epo genomc
sequence i s avail able, anybody can choose at will the
best suited probe(s). This situation cannot be conpared
with the use of a guessmer in this instance the Epo DNA
sequence i s not known.

Example 7A

99.

2386.D

Exanple 7A is directed to procedures for construction
of vectors incorporating Epo-encoding DNAs derived from
a positive human genom c clone, the use of the vector
for transfection of COS-1 cells and cultured growh of
the transfected cells. The Appellants essentially
argued that the above nentioned vectors could not be
reproduced. The Board, however, is of the opinion that
t he Exanpl es give sufficient information for one
skilled in the art in late 1983, when reconbi nant DNA
techni que was in an advanced devel opnent and many
vectors were already known, to construct equival ent
vectors useful for expressing Epo in mamualian cells.

It is not necessary to use the sane vector or to obtain
t he exact pBR322 fragnent, as long as it conprises the
bacterial origin of replication and the anpicillin
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resi stance gene: all this information as well as the
exact restriction map of pBR322 can be taken from
Prof. Maniatis' book (P171) published 1982, wherefrom
it can al so be seen that pBR322 exhibits a uni que BanHi
site for inserting a fragnent. In any case, W)j chowski
(P281) has been able to construct an equival ent

pl asm d. As regards plasm d pEpo303 constructed by

Dr Schumacher (P207), the Board accepts that nuch work
has to be done to prepare this vector but, eventually
it was possible.

100. In respect to the vectors, and the COS and CHO cell s,
t hese were commercially avail abl e. Mreover, Rigby
(P360-8) described as of 1982 a great many viral
vectors, including the Sv40 vector used in the patent.

Example 7B

101. Exanpl e 7B represents an alternative expression system
to the one of Exanple 7A. It differs therefromby the
use of the SV40 | ate pronoter and of a synthetic |inker
(containing Sall and BstElIl sticky ends and an internal
BanHl recognition site) for inserting the Epo gene into
the internmedi ate pl asm d pBRgHE

102. In connection with the Appellants' attack on

2386.D

Exanpl e 7B, the Board finds convincing the Appellants
reasoning that the skilled person willing to reproduce
Exanpl e 7B woul d of necessity synthesise a wong
BstEIl-BanHl -Sall |inker, once the latter is
constructed in the light of Table VI of the patent,
affected by an error at the 44th base 5 -wards fromthe
ATG start codon. The consequences of the C. ..C m snmatch
that would result fromthe above wong |inker, are not
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clear to the Board, in view of the contradicting
experinmental results provided by the parties. According
to Prof. Schaffner's Report (P204, page 8), no ligation
product can be obtained, while Dr Browne's (P158) and
Dr Morris' (P159) tests yield the opposite result.
Further, the Board has difficulties to judge the
results given in Dr Schumacher's report (P210) relating
to vector pEpol48 which was successfully used for

pr oduci ng Epo.

However, the Board notes that the linker of Drs. Browne
and Morris is |onger by 3 additional bp over that

di sclosed in the patent: this expedi ent serves,
according to Drs. Browne and Mrris, for preventing
formation of linkers with two BstEIl or two Sall ends
by aut ohybri di zati on.

The Board finds that the Appellants' |ine of argunent
that the above expedient is neither disclosed by
Exanple 7B nor by the prior art, is convincing. It nust
be concl uded that Exanple 7B is not reproducible and

t he above Board' s view seens to be supported by

Exanpl e 8, wherein the supernatants from Exanples 6 and
7A are tested in the RIA for Epo, however, no product
from Exanple 7B is subjected to the above assay.

Example 10

105.

2386.D

Exanple 10 is directed to the devel opnent of mammali an
host expression systens for nonkey Epo cDNA and human
genomic DNA in CHO cells and to the inmunol ogi cal and
bi ol ogi cal activities of products of these expression
systens as well as characterization of such products.
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| nsof ar as the sane flawed plasmd as in Exanple 7B is
used, the Board has to conclude that Exanple 10 is al so
not reproduci ble. Qtherw se, as |long as Exanple 10
deals with viable plasm ds, the Board believes that the
Appel |l ants' statenent that it is inpossible to obtain
the sane glycosylation pattern, is immaterial to the
Article 83 EPC question. The Board i ndeed observes that
even if the glycosylation pattern depends on the cel
system used for expression, r-Epo secreted froma
different CHO DHFR cell is expected to exhibit a
proper glycosylation pattern (see Prof. Chasin's

Decl arati on P364, p.6) and, hence, to be active. It

will thus fall within the scope of the patent clains.
The principle according to which fluctuations in
yields, quality, etc, of a clainmed product are
irrelevant to the Article 83 EPC i ssue unless the
invention requires certain characteristics in this
respect, has already been affirmed in Decision T 281/ 86
(loc. cit.).

As to the Appellants' submission that it is not

possible to repeat the Exanple, it is contradicted by

t he Woj chowski paper (P281). Wiile Figure 1 illustrates
the difficulties encountered for preparing a human Epo
CDNA, it seens to be possible wthout any unusual
difficulties to manufacture plasm d pSV2-epo? for use in
transfecting a COS cell (see page 225, right colum,
botton).

As far as the wong sugar analysis given in Exanple 10
is concerned, the Board accepts that the skilled person
woul d take into consideration (see Prof. Kamerling's
Report (P365, page 13 of the translation)) that the
anal ysis rather than the product is wong, on the basis
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of the In vivo activity and the SDS-PACE gel, the
|atter being not in contradiction with the carbohydrate
anal ysis, and thus he woul d not discard the reconbi nant
pr oduct .

Examples 11 and 12

109.

110.

111.

2386.D

Exanple 11 is directed to the preparation of
manuf act ured genes encodi ng human Epo and Epo

anal ogues, which genes include a nunber of preference
codons for expression in E. coli and yeasts host cells,
and to expression systens based thereon. Exanple 12
relates to the inmmunol ogi cal and biol ogical activity
profiles of expression products of the systens of
Exanpl e 11.

Exanpl es 11 and 12 show the use of what is called the
synt heti c approach for preparing Epo genes conpri sing
bacterial or yeast preference codons. The above
Exanpl es thus support the feasibility of one enbodi nment
of the clains, nanely the altered DNAs conpri sing
E.coli and S. cerevisia preference codons.

It is true that, on the Respondents' own admi ssion, the
gl ycosyl ation pattern of the r-Epo of Exanples 11 and
12 is not properly reported and In vivo activity of the
given pattern is not ensured. However, in the Board's
view, this represents no bar for the altered DNAs of
Exanples 11 and 12 to fulfil the requirenents of
Article 83 EPC, for the reasons given in point 108
supra and since Claim1l anyhow is not restricted to
DNAs encodi ng in vivo active Epo (see point 121 infra).
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In conclusion, the Board is of the opinion that the
skilled person is able to reproduce the invention in
the Iight of the Exanples, even in the instance the
patent di sclosure has to be viewed as a recipe. The
Board accepts that the disclosure of the patent stil
requires the public to invest a lot of tinme and effort,
whi ch, however, does not in the circunstances given
amount to an undue burden. As shown above, the errors
and om ssions indeed prejudice the reproducibility of
Exanple 7B in toto and of Exanple 10 in part. However
Exanpl e 7B and Exanple 10 (the latter only insofar as
it involves the sane flawed plasm d as Exanple 7B) are
alternative ways to Exanple 7A and Exanple 10
(involving the correct plasmd). The Appellants did not
succeed in convincing the Board that the deficient
exanples resulted in an uncertainty of reproducibility
whi ch woul d amount to undue burden and that the
remai ni ng Exanpl es, leading to the expression of in
Vvivo active r-Epo cannot heal this particular
situation. Therefore, the Appellants' |ine of argunents
for questioning the patent under Article 83 EPC cannot
be sustained by the Board.

The Appellants argued that the scope of Claim1l still
covered human cDNA, and that if the Board cane to the
conclusion that Claim3 as granted was invalid because
the patent did not disclose a manner sufficiently clear
and conplete for it to be made, then Caim21 conprising
not sufficiently disclosed subject-matter necessarily
al so contravened Article 83 EPC

This line of argunent ignores two points. Firstly on
the definition that the Board gives to the term cDNA,
this requires a cDNA to be sonething having the
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property that it can be identified as being the sane
sequence as obtained by reverse transcription from
MRNA.  This in turn requires a route to a nRNA to be
identified. The Board decided that this route was not
di scl osed in an enabling manner (see points 11 to 29
supra). This reasoning includes that there was no
sufficient disclosure of what the cDNA coding for human
Epo was. The evidence put forward does not allow the
Board to cone to any safe conclusion that a particul ar
DNA sequence described is the human cDNA and that it
falls within daim1l. The Board cannot assune fromthe
nmere exi stence of dependent Claim 3 as granted that
CDNA necessarily falls within Caim1.

115. Secondly, the advantage in the cDNA appears not so much
tolie in the sequence itself, but in having a route
via mRNA by which this sequence can be obt ai ned.

116. The clains of auxiliary request 11 nust thus be
considered as fulfilling the requirenents of
Article 83, EPC

Novelty

117. In decision T 301/87 (loc. cit., see reasons section 5)
t here has al ready been di scussed the question of
whet her in 1980, the unknown presence of a particular
nucl eoti de sequence in a Lawn gene bank coul d be
regarded as state of the art for the purpose of
Article 54(1) EPC. On the facts then, it was found that
this was not the case in the absence of a known probe,
or any other neans, enabling the sequence to be
identified. Apart fromthe relevant point of tinme here
bei ng sone three years later, the relevant facts are

2386.D Y A
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virtually identical in the two cases, and general

knowl edge in the art concerni ng gene banks did not
significantly change in this period. Accordingly as in
this case too, no probe was known for identifying the
rel evant gene, the Board finds that the nucleotide
sequence of the Epo gene was not part of the state of
the art nerely because the nucl eoti de sequence woul d
have been present in the Lawn gene bank or possibly

ot hers.

As to the Suginoto (P125) disclosure, which is the only
docunent said to anticipate the clains to transforned
host cells and to the process, the Board agrees with

t he Respondents that a cell fusion process, such as

t hat di scl osed by P125, cannot be equated to the
transfer of purified exogenous DNA. The clains to DNAs,
host cells and the process are thus novel.

Novelty of Claim 19.

119.

2386.D

The nore precise definition according to which the

pol ypepti de shoul d exhibit a higher nol ecul ar wei ght by
SDS- PAGE from erythropoietin isolated fromurinary
sources is arestrictionin the claim It has now to be
exam ned whether it is a reliable paraneter for the
assessnent of novelty. The r-Epo preparations clained,
must show by SDS- PAGCE a hi gher mw over the highest mw
by SDS- PAGE of the u-Epos nmade avail able to the public.
In the Board's opinion, the fact that the Respondents
have chosen this "yardstick” does not lead to a
situation of legal uncertainty for third parties,
because it is reliably possible to check on a SDS- PAGE
gel whether a given r-Epo exhibits a higher mw than a
gi ven u-Epo nade avail able to the public. The Board
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further observes that the support for daim19 in the
description (Exanple 10, page 29, lines 6 to 10) is not
in contradiction with the carbohydrate anal ysis
referred to on lines 23 to 25, which is wong: the SDS-
PACGE gel results are fully consistent with the test
wi t h neuram ni dase nentioned on lines 11 to 12 on the
sane page.

As regards Epo secreted by fused cells (P125) and by

t he RCC-3-JCK tumour cells (P111), the Appellants have
not been able to provide evidence about either the true
nature of the product, or the enabling character of the
teaching of P125 and P111. Regardl ess of whether the
cells are publicly available or not, the Board cannot
take it as proved that these cells secrete an Epo
supernat ant conparable to that of the present

i nvention. Taking into account the Appellants' strongly
relied on argunent made in connection with the

i nventive step question, that, in contrast to the
general unavailability of significant anounts of
purified Epo for structural studies to the scientific
community, Dr Gol dwasser provided the Respondents with
u- Epo in amounts sufficient to carry out reasonable
sequenci ng experinments, and hence, the Respondents
succeeded in cloning the Epo gene while other
scientific investigators net with a failure (see eg,
P295, paragraphs 10 and 11 and P360, Section 3), the
Board nmust conclude that no source of Epo other than u-
Epo was available to the public in 1983. In view of the
above, the information nmade avail abl e in docunents P125
and P111 cannot be regarded as destroying the novelty
of the subject-matter of Claim19 of this auxiliary
request. Therefore, Caim 19 and dependent cl ains
fulfil the requirement of Article 54, EPC
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Inventive step of Claim 1

121.

2386.D

The cl osest prior art is represented by Myake (P89)
and Sasaki (P113). Docunent P89 discl oses a seven-step
purification process of u-Epo from2,550 | of urine of
patients with aplastic anaem a yielding mlligram
guantities of u-Epo in a state of apparent honbgeneity
and with a specific activity of 70,400 U ng. Docunent
P113 di scl oses the purification wth i munoadsor bent
colum of u-Epo from 700 | of anaemi c patients to yield
5.6 ng of u-Epo with a specific activity of 81,600 U ng
in vivo. The processes described in docunents P89 and
P113 have to be considered to be unsuitable for the
manuf acture of Epo in quantities for use in therapy.
Therefore, in analogy to the situation dealt with in
decision T 223/92 (loc. cit.) the technical objective
probl em can be stated, for the clains to the DNA
sequences, as being nmeki ng avail abl e the neans or the
tools to enable the manufacture of Epo in quantities
sufficient to neet the demand for Epo for extended
clinical studies and for therapeutical applications.
Bef ore the Board di scusses the experinments provided by
the Appellants to evidence that no inventive step is
involved in the provision of the DNA sequences, it
woul d remark that in any case the fact that the DNAs
code for possibly non novel subject natter does not
ipso facto nean that there is no inventive step in the
provi sion of the DNAs and consequently, of any process,
plasm d or transfected cell involving or conprising
said DNAs. In Decision T 500/91 (loc. cit.) the Board
did not reject the clains to the DNAs, plasm ds and
reconbi nant processes because interferon-o was a known
protein. The clains to the DNAs and dependent cl ains
here still conprise the term"procaryotic" inplying the
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preparation of aglyco-Epo, unlike the clains to the

pol ypepti des per se. Although in its communication (see
Section |V supra) the Board had prelimnarily taken
position that this type of Epo was not novel and thus
not patentable as such, the provision of DNAs as neans
for the production of the valuable albeit not
pat ent abl e agl yco- Epo, therefore, does not necessarily
render the DNAs obvi ous.

Availability of mRNA and thus feasibility of the cDNA-route to

the i1nvention

122.

2386.D

The Appellants relied on the i munoprecipitation
approach of Korman (P73) for questioning the inventive
step. The Korman techni que consists of using an
ant i body agai nst Epo (P121) in order to precipitate the
pol ysonmes whi ch possibly could provide a sufficiently
enriched source of nMRNA. The Board is of the opinion
that this argunment is not convincing, in view of
subm ssi ons by Appellants and Respondents that there
was no known feasible source of Epo nRNA, at the
priority date of the patent see (Prof. Wall (P155,
Section 19), Browne (P 183, paragraph bridging |eft
hand and right hand colum of page 693), Dr Hirt (P202,
bottom of page 2) and Prof. Schaffner (P205, item6))
on which this inmmnoprecipation could have been tried.
In view of the above, it cannot be concluded that the
anti body described in P121 was capabl e of

i mrunopreci pitating Epo pol ysones, and thus of nRNA to
whi ch ri bosomes adheres. So this was not a route by

whi ch sufficient nRNA for the preparation of r-Epo via
t he cDNA-route could have been obtai ned.
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The mixed short probe approach

123.

124.

2386.D

Wth a view to the degenerate m xed short probe
approach of Seki (P116) (see Section VI (ca),

approach B supra), the Board is of the opinion that
sai d approach woul d not reasonably have been expected
to enable isolating the Epo gene froma human genom c
l[ibrary in late 1983, on the foll ow ng grounds:
Anderson (P3, paragraph bridging the two col ums of
page 6838) seens to denonstrate shortly before the
priority date of the patent a scientific comunity's
prej udi ce about applying the m xed short probe approach
to the screening of genom c rather than cDNA |ibraries:
owi ng to the m xed probes' |ack of specificity required
for probing something as conplex as a manmmal i an genone,
this method was believed inpractical for the isolation
of manmal i an genes. The fact that only one piece of
prior art literature dealing wth the m xed short
probes approach applies to a genomc library, namely
docunent P116, appears to confirmthe Board' s view that
the vast majority of those skilled in the art

refrained, before the priority date of the patent, from
any use of the m xed short probes technique for
screening a genomc library.

The Respondents enphasi zed that Seki's attenpt to
isolate a gene froma genomc library using degenerate
m xed short probes, was a failure (Declaration of

Prof. Silver (P157)), owing to the presence of an
intron (P174). This know edge of failure could not have
permtted a reasonabl e expectation of success. The
Appel I ants, however, maintain, supported by a

decl aration of Prof. Schm eger (see P229, Section 6)
that the person skilled in the art had no know edge of
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Seki's failure before the priority date of the patent.
The Board can agree to Appellants' expert, Prof.

W nnacker's (P179, item4) statement that nothing in
the abstract of P116 suggested that the experinment was
unsuccessful . However the Board has to conplete the
above statenent by adding that nothing in the abstract
of P116 suggested that the experinment was successful
either. P116 was in fact a provisional publication
(abstract). The Board finds it doubtful whether the

di scl osure of the abstract would have given the skilled
reader an inpression of success by Seki. The abstract
reads: "...This suggests that our clone contains DNA
sequences of ....the DRx subunit....DNA sequenci ng of
this region of the clone is presently underway to
confirmthe presence of the structural gene for the DRx
subunit. This will be the first exanple of isolation of
a manmal i an genom ¢ clone using direct screening with
synt hetic oligonucl eoti de probes”. The term "suggests”
is not equivalent to "denonstrates"” and the future
tense "will be" does not mean "is". In other words,
this statenent | eaves open whet her the clone that has
been picked up, will turn out actually to be the DRx
gene. It seens rather reasonable to assune that the
skilled person wishing to put into practice the Seki's
teaching, would have first awaited confirmation of the
aut hor's success, before investing time and noney in

t hi s approach.

For the screening of a genomic library for the DRx
subunit, Seki (P116) used two sets of 48 16-nmer and 16
14-mer ol igonucl eotide probes. In contrast to that, in
the patent in suit, two pools of 128 20-mers and 128
17-mers are used. The Seki's set of probes cannot be
seen as highly degenerate when conpared with those used
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in the patent in suit. The possibility of errors in the
synthesis of nultiple oligonucleotides and thus al so

t he background noi se on the screening matrix or filter,
i ncreases with the nunber of probes in the pool. Since
nobody had previously screened a genomic library with
two pools of probes of such a high degeneracy, it was
not possible to forecast whether a high background of
radi oactivity would make it inpossible to discern the
positives.

Further to the above facts, which by thensel ves speak
in favour of an inventive step of the Respondents’
screeni ng procedures, the Board has to observe that the
i nventor ascribes his success (see P82, page 7582, | ast
par agr aph; see al so the patent specification, page 45,
lines 46 to 57) to "the optim zation of various steps
in the hybridization....Proteinase K digestion greatly
reduced the nonspecific background, which nade probing
with a m xture of 128 sequences possi bl e".

Al t hough Seki (P116) used probes of | ower degeneracy,
what he considered to be a positive clone turned out
upon sequencing to have no relationship with the gene

| ooked for (Prof. Silver's Declaration (P157,

Section 8)). Seki's method was not one that was obvious
to adopt for screening a genomc library because there
was no indication that it would have been successful.
There was even |less incentive to try the even nore
conplicated nethod used by the Patentee.

Turning to Epo am no acid sequence information, the
Board cannot agree to the Appellants' argunents that
obvi ousness of isolating the human Epo gene depended
decisively on the availability of Epo am no acid
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sequence information, in particular on whether there
was reliable Epo ami no acid sequence information before
the priority date of the patent, or whether everybody
was in a position in 1983 to sequence Epo or fragnents
thereof with a high degree of reliability. In fact,

am no acid sequence information proved unreliable and
not useful before the priority date of the patent. The
Sue (P121) sequence conprised two errors. Yanagawa's
(P150) sequence contained 16% of errors or om ssions
upon usi ng the best sequencing techni que avail abl e at
that time. Biogen's unpublished attenpt to re-sequence
Epo al so yielded an error at position 24 (P164

page 1760, right colum). The Respondents naintain that
while the Epo tryptic fragnents were available to
anybody, it could not be taken for granted that any
tryptic fragnment would have proven useful to the
screening procedure, owing not only to errors in the
sequenci ng procedure, but also to the presence of
introns. The Board observes that the inventor was not
successful wth the 15 fragnents Dr Gol dwasser obt ai ned
by subjecting Epo to enzymatic cl eavage and HPLC
purification (see P164, page 1747, right colum). The

i nventor was successful only with probes EpV, Epo-17
and EpQ designed in the light of am no acid sequence
information that Dr Por Lai had been able to take from
Dr ol dwasser's additional tryptic fragments (see P164,
loc.cit. and Dr Por Lai's First and Second Decl aration
(P298, Section 5.c and P299, Section 2)). As regards

Dr Por Lai's subm ssions, the Board notes that they
have been introduced into the appeal proceedings for

t he purpose of show ng obviousness and reliability of

t he sequencing techniques as of |ate 1983. However,

Dr Lai states (P298, Section 5.b) that his contribution
to the Patentee involved the devel opnent of novel
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protein m crosequenci ng techni ques necessary for
working with tiny quantities of Epo and fragnents
t hereof (see also ibidem, Section 9: "..ny novel
m crosequenci ng net hods...") (enphasis added).

The above statenent is fully consistent with his |ater
publication P 160 (see page 3119 to 3120, under the
headi ngs " Suppl enental material"™ and "References"),
wherefromit transpires that Dr Por Lai probably used a
sequenci ng techni que not available to the public before
the priority date of the patent.

Therefore the Board woul d not define Dr Lai's work as
average technician's routine sequenci ng work.

In conclusion, it seens very unlikely that the skilled
person was in a position to obtain reliable sequence

i nformati on by routine sequencing techni ques avail abl e
in late 1983.

The Appellants strongly relied on the argunent that, in
contrast to the general unavailability of significant
anmounts of purified Epo for structural studies to the
scientific community, Dr Gol dwasser provided the
Respondents with u-Epo in amounts sufficient to carry
out reasonabl e sequenci ng experinents, and hence, the
respondents succeeded in cloning the Epo gene while
other scientific investigators nmet with a failure (see
eg, P295, paragraphs 10 and 11 and P360, Section 3).

The Board, though, notes that the Myake (P89) and
Sasaki (P113) publications belonged to the prior art.
Epo was thus available or potentially available to
anybody, albeit in tiny quantities. Dr Por Lai started
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fromonly 565 pg Epo for correctly sequencing the
protein, see P 160, page 3116, under the heading

"Di scussion”, while Yanagawa coul d theoretically avail
hi msel f of about 5.6 ng Epo, (P113, Table Il and P150,
Table I'). Had the Respondents enjoyed the advantage the
Appel l ants maintain they had, this would not |essen the
inventive nmerit in cloning the Epo gene. This position
isinline with the ruling of Decision T 296/93 of 28
July 1994, point 7.4.4 (to be published in the QI EPO
that the inventive nerit of subject-matter that has
been consi dered as non obvi ous cannot be | essened by
the fact that the inventor was working under nore
favourabl e conditions than others.

Long probe approach

134.

135.

2386.D

That a person skilled in the art would have envi saged
in the |ate 1983 using the | ong probe approach,
publ i shed shortly before the priority date of the
patent in suit in Anderson (P3), for isolating the Epo
gene with a reasonabl e expectati on of success was the
mai n basis for the Appellants' attack on inventive
step. To support it, a series of experinments were
carried out showi ng that working with the nmeans
publ i shed before the priority date of the patent in
suit would have resulted in the provision of the Epo
gene w thout applying inventive skill. These are the
so-called "Dr G undmann Experinments" already nentioned
in respect of Article 83 EPC requirenents (cf.

points 81 ff supra).

The Respondents' argunents agai nst the | ong probe
approach based on the analysis of Prof. Lathe's
Exhi bits [ P24, P133, P131, P134, P102, P130, P146, P25,
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P85, P26, P78, P10, P72, P5, Pl (2 exanples), P132, P52
and P12], provided as Figure Cto "Oral 17" (page 928
of the Appeal file), are strong. Prof. Lathe's above
list conprises exanples of the successful application
of the long probe approach, selected by an expert put
forward by the Appellants. If therefore the selected
exanpl es strongly favour the Respondents' case, this
cannot be attributed to any purposive sel ection, but
can be taken as reflecting the general viewin the art
of how skilled persons viewed the | ong probe approach
shortly after the priority date of the patent. None of
docunents of Prof. Lathe's list discloses a |ong probe
approach for screening a genomc library precisely as
taught by Anderson (P3).

Ulrich (P131) is concerned with the screening of a
genom ¢ DNA sequence coding for IGF-1 with a single

| ong probe (103-ner). However, the 103-ner used as a

| ong probe was a DNA fragnent coding for the B-chain of
| GF-1 synthesized with the intention of expressing the
| GF-1 protein in E.coli (see page 361 and Tabl e 2b))
for the production of the IG-1 protein. This docunent
t hus does not adopt the mammalian or human codon usage
as prescribed by Jaye (P64) and Anderson (P3), but
rather, the E. coli codon usage. The above anonul ous
situation, which follows fromthe availability of the
103- mer synt hesi zed for other purposes, can therefore
not directly be conpared with the problemto be sol ved
in the present case, where it has to be deci ded whet her
the skilled person was inclined to use an unnodified

| ong probe approach as taught by P3, for screening a
genomic library for a quite | arge gene, having al so
regard to the fact that a possible failure by

Prof. Ulrich with the screening process woul d not have
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prejudi ced the use of his 103-nmer as insert for an E.
colt expression system In answering thus the question
of the skilled person's readi ness to adopt an
unnodi fi ed Anderson's techni que, the Board observes
that, once docunent P131 has to be regarded as an
anomal ous case, none of the remaining 18 exanpl es of

| ong probe techni ques discloses the use of a single
probe for screening a genomc library as did Anderson.
I n connection with Anderson, it should be noted that

t he Anderson's 66-mer is not distinct fromthe 86-ner
since it represents nerely a shorter formthereof,
i.e., docunment P3 is not a disclosure of the use of
nore than one | ong probe (see page 6840, left colum,
line 5). More than one probe, however, is always used
in the |l ong probes techni ques disclosed by Dernyck
(P24), Toole (P130), Dernyck (P25) and Abraham (Pl),
i.e, those docunents dealing with the screening of
genomc libraries. It is true that a passage bridgi ng
left and right colum of page 363 of P131, relating to
a personal comunication of P. Seeburg, seens to
suggest that a 38-ner uni que probe had been used
successfully for the isolation of a specific
chronmosomal gene, as Prof. Lathe submitted at the oral
proceedi ngs. However, no exact analysis of the

techni que P. Seeburg actually used is evident to the
Board, so that fromthis statenent al one the concl usion
cannot be drawn that the | ong probe approach of

Ander son (P3) woul d have been considered as the "key"
teaching as to how to proceed if a genom c bank had to
be screened, since because of the short supply of nmRNA,
the easier route of the cDNA |ibrary provision and
screeni ng was not avail abl e.
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Two inmportant trends seemto emerge fromProf. Lathe's
list: (i) nmost of the exanples deal with screening
cDNAs rather than genomic DNAs and (ii) in the few
exanples relating to screening of genomc libraries |,
there is a strong tendency to avoid using solely a

uni que probe. In the Board's opinion the above findings
(i) and (ii) are not due to a nere coincidence, but are
fully in line with the common general know edge that a
genomc library is by far nore conplex than a cDNA one,
and also confirmProf. Ulrich's and Prof. Wnnacker's
statenents (P154, page 10, lines 5 to 10 and P179,

page 8, end of second paragraph) that the |ikelihood of
bei ng successful increases with the nunber of probes
used, by minimzation not only of the probe's
specificity problembut also of the intron probl ens.

In view of the above, the exanples of using the |ong
probe approach do not support the Appellants' position
that the skilled person would have used w t hout
nodi fi cati on Anderson's teaching for screening a
genomc library for an Epo gene. It nust be concl uded
that an ordinarily skilled person while considering the
Anderson's disclosure as a further step in devel opi ng
efficient methods for the screening of genomc

i braries when | ooking for conplex genes, would equally
have hesitated | ong before attenpting to apply the
above technique in situations where, as for Epo, far

| ess was known about the protein for which it coded
than was the case for Anderson, in view of additional
nmeasures needed to mnimze specificity or introns
probl ens.

In connection with the question of how a skilled person
vi ewed the Jaye-Anderson's technique in |ate 1983 the
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Respondents' further subm ssion on the | ong probe
approach was based on the fact that Dr Fritsch, who was
| ooking for the Epo gene, did not turn to this new
techni que despite of failure. The Appellants argue that
he was prevented from doing so by the publication in
January 1984 of P162 announci ng the Respondents’
success in cloning the Epo gene. However, the Board is
not convinced by said Appellants' position in view of
the fact that the Jacob sequence (P63), i.e., in
essence the Epo sequence DNA of the patent in suit, was
not published until 1985 and all the teans | ooking for
the Epo gene still had the incentive to find the gene.

Even di sregardi ng the Board's above concl usi on based on
Prof. Lathe's list, the further evidence and
subm ssi ons provided by the Respondents are equally
concl usi ve agai nst the Appellants' line of argunent
that an ordinarily skilled person at the tine in
guestion woul d have reasonably expected to succeed in
isolating the Epo gene with the Anderson techni que,
having regard to the foll ow ng

(1) Jaye's (P64) and Anderson's (P3) |ong probes
were designed in the light of the known conplete
am no acid sequence of factor |X and BPTI
respectively and, therefore, Jaye and Anderson
were able to choose areas of |east degeneracy.
No such am no acid sequence information, |et
al one said regions of |east degeneracy were
avai | abl e fromthe published sequence (P121) in
t he case of Epo. Prof. Lathe enphasized at the
oral proceedings that the | ong probe approach
relied on the choice of codons in which possibly
only 2 of 3 bases match rather than on the
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sel ection of the nobst frequent codons. By this
expedient, the possibility of selecting a wong
triplet was mnimzed and one ended up with a
probe wi th about 80% honol ogy. However correct
Prof. Lathe's declaration nay be, it cannot be
di sputed that the above strategy does not work
in the case when one encounters a 6-fold-
degenerate codon because the first tw bases of
the triplet are also different. This explains
why Jaye (P64, page 2328), the teaching of whom
the skilled person had no valid reasons to set
aside in late 1983, warns that 6-fol d-degenerate
codons shoul d be avoi ded and why Anderson chose
the second half of the sequence that had only 4
hi ghl y degenerate codons. It is therefore not
very likely that the skilled person would have
adopted in late 1983 the guessner technique,
once he had realised that the only sequence
avai | abl e from P121 was far fromfulfilling the
requi renent of | east codon anbiguity (see
Figure A on page 926 of the Appeal file).

Jaye used the codon usage found in sequenced
cDNAs of bovine proteins secreted by the |iver.
In the light of this, the probe construction in
t he case of Epo shoul d have been based on the
human codon usage of kidney. This was not known.

Ander sons' 66-nmer probe was not specific. The
Appel l ants' argunent to the contrary, which
relies on docunent P3, page 6840, l|left col um,
lines 4 to 5, according to which the bands
detected by the 86-nmer were also visible with
t he 66-nmer, does not w thstand a cl oser
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scrutiny. In fact, the sane passage recites that
non specific background and additional faint
bands were also visible with the 66-ner. And

i ndeed Anderson refrained fromusing the 66-ner
in the screening procedure, after it turned out
to yield additional bands and hi gh background in
t he Sout hern bl ots, because the additional bands
woul d have neant additional cunbersone
characterisation work (see paragraph iv infra).

Bot h Jaye and Anderson were able to characterize
the putative positive clones by reference to the
known full am no acid sequences of factor |IX and
BPTI, while in the case of Epo any neans for
this confirmati on were m ssing. The Appellants
argued that Exanples 3 and 5 of the patent
itself, disclosing the sinple sequencing of the
positive clone AhEl, showed that there was no
difficulty in characterizing the positive

cl ones. According to the Appellants,

Dr Gundmann was able to select the positives in
the light of Sue's (P121) sequence. The Board
finds these argunments in contrast to the
patent's teachings, fromwhere it is clear that
one cannot be sure of having picked up the right
gene until the positive result is confirmed by
ot her investigations such as heterodupl ex
formation wth the nonkey cDNA (page 17,

line 9), expression in COS cells (Exanples 6 and
7A), analysis of all possible reading franes
(page 14, line 59) and study of polypeptide
sequence honol ogy between human and nonkey Epo
(Table VI1). None of these additional tests are
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necessary if the conplete am no acid sequence is
known.

The Board agrees with Prof. Davidson's view (P160,
Section 14) that due to the limted know edge of the
am no acid sequence of Epo, nmere sequencing of positive
clones left the skilled person uncertain as to whether
the entire gene had been cloned, since certainty was
confined to the DNA segnent spanning the base sequence
of the probe. A further support for the Board' s above
viewis Dr Powell's statenent on page 4 of his

decl aration (P297) that he confirmed the Epo gene
sequence of his positives wth a probe designed in the
I ight of the published Epo DNA sequence of Epo (P63)
rather than with very conpl ex and cunbersone net hods
avai lable in 1983. Certainly, once a genom c sequence
has been published, nobody would turn to nore

cunber sone net hods of checking. O herw se, while DNA
sequenci ng gi ves useful information about the am no
acid sequence, it does not necessarily provide

unanbi guous evidence in confirmng that a gene | ooked
for has been actually picked up.

Finally, Dr G undmann's experinments which are supposed
to prove that working nerely according to teachings of
the prior art would in an obvious manner result in the
i nvention, have to be exam ned as to whether they rely
on advant ages which were not available to the skilled
person in 1983. The follow ng analysis will clarify the
situation:

(1) The first assunption for carrying out these
experiments nmust be that the information that
the G antham tabl es (P50) have enough
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correlation to the Epo codon preference and the
assunption that no unusual codons underlie the
rare protein Epo. Wiile the Board accepts that
it was known that highly expressed genes
conpri se common codons, the reverse concl usion
i.e., genes whose expression product is |ow
conprise rare codons, is not necessarily true,
in viewof the cell's alternative regul ation
systens. Nevertheless, it cannot be disputed
that the common belief in late 1983 that, at

| east insofar as E. coli was concerned, there
was a correl ati on between unusual codon usage
and rarity of the protein, increased the skilled
person's uncertainty as to which should have
been the Epo optimal codon choi ce.

A second assunption nmust be that the full Epo
gene was present in the Lawn genomc library
(P79). The Appellants countered by relying upon
the footnote to Figure 1 of P79 showing that a
Lawn gene bank has 99% probability of containing
any sequence present in the genone. However, the
Board notes that the 99% probability relates to
the definition of a conplete gene bank and
genom ¢ banks are not necessarily conplete. That
it cannot be taken as granted that a given
l[ibrary will contain the sought gene, finds
support in other research groups' (including
Anderson) failure in recloning the BPTI gene in
1986, because of their use of a A Charon 30A
genom ¢ bovine library instead of the Karn
bovine library used in P3 (see annex L to P160,
page 7115, right colum). Thus the information
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derivable fromthe patent that one woul d have
found the entire Epo gene in a Lawn gene bank
rat her than in another genom c bank represents
useful information not available at the priority
date that increases the likelihood of success.

Further useful information not available at the
priority date would be that there are only two
m stakes in the Sue (P121) sequence, and that it
did not span an intron. Wiile this was avail able
to Dr G undmann when consi dering the undertaking
of the long probe approach, it is questionable
whet her in the absence of such information, a
skilled person in |ate 1983 woul d have had any
confi dence of success.

The choi ce of the hybridization conditions is
critical. In his second and third experinents
(P253 and P252), in an attenpt to overcone the
Respondents' criticismto the hybridization
conditions selected in the first experinent
(P231), Dr Gundmann used the sane hybridi zation
tenperature as Anderson (65°C). In the first
experiment Dr Grundmann chose a hybri di zation
tenperature resulting from averagi ng Jaye's
hybri di zation tenperature (calculated fromthe
Thomas and Dancis fornula, see P'267) with the
Anderson's. The Board is of the opinion that
averagi ng a theoretical value and an enpiri cal
one is questionable. However, the above
hybri di zation tenperature of 65°C used in

Dr Gundmann's further experinments is |ikew se
questionable. In fact, a careful reading of
Ander son (P3, paragraph bridging page 6839 and
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6840) shows that the Anderson's approach to
establishing the hybridization tenperature,

unli ke the Jaye's, is an enpirical one, i.e., it
is obtained by first adjusting in a Southern
bl ot test the hybridizati on and washi ng
tenperatures until several specific bands are
clearly visible over the background noise, then
t he plaque hybridization is carried out under

t he sane conditions as used for the Southern

bl ots. The Anderson's hybridi zation tenperatures
turned out to be 65°C for the 86-nmer and 60°C
for the 66-nmer. Dr Grundmann's adoption of the
Anderson's tenperature of 65°C chosen to
overcone the Respondents' criticism mght

possi bly not reflect a true working according to
the teachings of the prior art, since the
hybri di zati on tenperature of a probe, depending
mai nly on the probe's length and GC content,
shoul d have been also enpirically established
and it is unlikely that it would have coi nci ded
with the tenperature of 65°C found by Anderson
in view of the differences between the BPTI and
Epo probes. In conclusion, Dr G undmann coul d
not exactly follow the Anderson's teachings and
thus the Board is left with the uncertainty of
whet her Dr Grundmann's probe woul d have been
specific at the actual hybridization tenperature
whi ch according to Anderson is to be determ ned
by a stated experinental procedure. The use of a
correct hybridization tenperature is one of the
nost critical factors that contribute to the
success of a guessmer approach and there seens
to be no escape fromthis dilemma than to try

t he working conditions for each and every
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i sol ation of a gene. Wirking according to the
preci se recipe of a particular piece of prior
art relating to another gene to show | ack of
inventive step in this particular field of
genetic engineering is of only limted val ue,
because of the unique characteristic of each and
every gene whi ch nmake extrapol ati ons highly
specul ative. The Board can only concl ude that
t he approach of conbining the two teachings of
Anderson (P3) and Sue (P121) to arrive at a
solution to the problem sol ved by the present
invention is obvious only in hindsight, but
woul d not have been obvious to the skilled
person at the priority date.

The Appellants (see e.g, Prof. Lathe's

Decl aration (P180, point 11)) presented
argunents before the Opposition Division to the
effect that a | ong probe "guessner"” could have
been designed and used not only according to the
t eachi ngs of Anderson (P3) but also in the |ight
of Jaye (P64). However, after Prof. Davi dson
(P160) outlined that the Jaye's instructions
were partially incorrect owing to sone erroneous
assunptions and to the use of a flawed formul a
to calculate the hybridization tenperature
(P160, Sections 19 and 31, respectively), the
Appel l ants withdrew reliance on the Jaye's paper
t hroughout the opposition and appeal

proceedi ngs. The Board is nevertheless thus |eft
wi th the doubt of whether the skilled person

m ght not have been m sled by these teachings.
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I n conclusion, on the evidence and argunents put to the
Board, the Appellants have not made out a plausible
case that a person skilled in the art woul d have
arrived at sonething falling within the Caim1l to the
DNA without this involving an inventive step having
regard to the state of the art. Clains 2 to 11 are
dependent on Caim1, Cains 12 to 16 are clains
directed to cells incorporating DNA as in Caim1l (or

cl aims dependent thereon), Caiml1l7 is a claimto a
vector incorporating the DNA according to Claim1 (or

cl ai ns dependent thereon), and Claim1l8 is a claimto a
cell transforned or transfected with a vector of
Claim17. Accordingly once an inventive step has been
acknow edged for Clainms 1, it nust be acknow edged for
these clains as well.

Inventive step (Claims 19 to 25 to polypeptides)

144.
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Claim19 is directed to a reconbi nant pol ypepti de
having part or all of the primary structural
conformati on of human or nonkey erythropoietin as set
forth in Table VI or Table V ...which has higher
molecular weight by SDS-PAGE from erythropoietin
isolated from urinary sources. This |last feature

di stinguishes it from Epo obtained by the only known
process for obtaining Epo, urinary extraction, or any
nodi fication of this process of urinary extraction. In
relation to the product of this urinary extraction
process, the problemto be solved can be stated as the
provi sion of an alternative formof Epo. This probl em
is solved according to the present invention by the
reconbi nant process of Claim1, and expression in CHO
or COS cells to produce a product with higher nolecul ar
weight. Wiile in theory the way to solve this probl em
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was obviously to use a reconbi nant route, the

di scussi on above concerning Caim1l, nmakes clear that
this route involved an inventive step over the prior
art. As, on the evidence, the provision of such a

hi gher nol ecul ar wei ght Epo, was only possible by

sol ving the probl em of devel opi ng a reconbi nant route,
an inventive step can here be acknow edged for the
provi sion of the alternative product.

Clains 20 to 25 are directly or indirectly dependent on
Claim19 so there is no need to consider their novelty
or the presence of an inventive step separately from
that of C aim 19.

Novelty and Inventive step (Claims 26 to 29)

146.
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Claim26 is directed to a pol ypeptide product of the
expression in a eucaryotic host cell of a DNA sequence
according to any of Clains 1, 2, 3, 5, 6 and 7.

Clains 2, 3, 5, 6 and 7 are directly or indirectly
dependant on Claim1l. If a product is not capable of
being made with a DNA according to Claim1l, it does not
fall under Caim26, so no issue under Article 83 EPC
separate fromthe ones already considered in relation
to Caiml arises in relation to Caim26. Further on

t he evidence presented, it appears that expression in a
eucaryotic host cell will ensure glycosylation of the
product, thus distinguishing it fromthe aglyco Epo of
the prior art. Thus in contrast to the situation for
Claim 19 of auxiliary request 2 considered in points 31
to 41 supra, the Board is on the evidence prepared to
presume that the limtation to the pol ypeptide being a
product makabl e using the DNA of Claim1, is a
technical feature that ensures that it has a
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gl ycosyl ation pattern different fromthe known u-Epo,
and that the existence of novelty and inventive step
for the DNA for Claim1, allows the Board to find
novelty and an inventive step also for the subject-
matter of C aim 26.

Claim 27 is directed to a process for production of a
pepti de characterized by culturing under suitable
conditions a procaryotic or eucaryotic host cell
transfornmed or transfected with a DNA sequence
according to any of Clainms 1, 2, 3, 5, 6 and 7. As

t hese sequences have been found novel and to involve an
inventive step, this claimto their use nust also be
considered to be novel and to involve an inventive
step. The sane applies to process Cains 28 and 29
dependent thereon. The fact that one product nmade

t hereby when a procaryotic cell is used is aglyco Epo,
whi ch is not novel, cannot deprive such process clains
of novelty.

Novelty and Inventive step (Claims 30 and 31)

148.
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Claim30 is directed to a pharmaceutical conposition
conprising the pol ypeptide product nmade by the process
of Caim27, 28 or 29. No evidence was presented that
the m nimal quantities of u-Epo avail able fromthe
prior art were available in a formsuitable as a
pharmaceutical, and this is inherently unlikely.
Accordingly the Board considers this claimto be to
novel subject matter. To make a pharnaceuti cal
avai |l abl e woul d once again require the probl em of
finding a reconbi nant route to be solved, as was done
with the provision of the DNA of CJaim1l. On this basis
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i nventive step can al so be acknow edged for C aim 30
and Cl ai m 31 dependent thereon.

Order

For these reasons it is decided that:

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 Cains 1
to 31 of the eleventh auxiliary request submtted on
22 Septenber during the oral proceedings.

The Regi strar: The Chai r woman:

L. MGrry U. Ki nkel dey

2386.D Y A
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GLOSSARY AND LI ST OF ACRONYMs

Epo:

u- Epo:

r - Epo:

g- DNA:

MRNA:

C DNA:

| EF:

SDS- PAGE

HPLC:

RP- HPLC:

ORF:

Rl A:

2386.D

erythropoietin

human urinary erythropoietin

reconbi nant human eryt hropoietin

genom ¢ DNA

nmessenger RNA

conpl ement ary DNA

nol ecul ar wei ght

i soel ectric focusing

sodi um dodecyl sul phate pol yacryl am de gel
el ectrophoresis

hi gh- pressure (performance) |iquid chromatography
reversed phase- HPLC.

open reading franme: this contains a series of
triplets coding for amno acids w thout any

term nation codons; sequence is (potentially)
translatable into protein. (Lewin, Genes V,

A ossary)

radi oi munoassay



- 98 - T 0412/ 93

ELI SA: enzyne-|inked i mmunosor bent assay

2386.D Y A
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ANNEX 11

CLAI M5

Clains 1 and 2 as granted, and of all requests read:

1. A DNA sequence for use in securing expression in a
procaryotic or eucaryotic host cell of a polypeptide
product having at |east part of the primary structural
confirmation [sic] of that of erythropoietin to allow
possession of the biological property of causing bone
marrow cells to increase production of reticul ocytes
and red blood cells and to increase henogl obin [sic]
synthesis or iron uptake, said DNA sequence sel ected
fromthe group consisting of:

(a) t he DNA sequences set out in Tables V and VI or
their conplenmentary strands;

(b) DNA sequences whi ch hybridi ze under stringent
conditions to the protein coding regions of the
DNA sequences defined in (a) or fragnents
t hereof; and

(c) DNA sequences which, but for the degeneracy of
the genetic code, would hybridize to the DNA

sequences defined in (a) and (b).

2. A DNA sequence according to Claim1 encodi ng human
eryt hropoi etin.

Claim 3 of the main request and auxiliary requests 1, 4, 7 and
10 reads:

2386.D Y A
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3. A cDNA sequence according to Caim1l or 2.

Claim 19 of auxiliary request 2 and Claim1l7 of auxiliary
request 3 each read:

19. A reconbi nant pol ypeptide having part or all of the
primary structural conformation of human or nonkey
erythropoietin as set forth in Table VI or Table V or
any allelic variant or derivative thereof possessing
t he bi ol ogical property of causing bone marrow cells to
i ncrease production of reticul ocytes and red bl ood
cells and to increase henogl obin synthesis or iron
upt ake and characterized by being the product of
eucaryotic expression of an exogenous DNA sequence.

Claim 19 of auxiliary request 5 and Caim 17 of auxiliary
request 6 each read (differences fromCaim 19 of auxiliary
request 2 shown in italics):

19. A reconbi nant pol ypeptide having part or all of the
primary structural conformation of human or nonkey
erythropoietin as set forth in Table VI or Table V or
any allelic variant or derivative thereof possessing
t he bi ol ogi cal property of causing bone marrow cells to
i ncrease production of reticul ocytes and red bl ood
cells and to increase henogl obin synthesis or iron
upt ake and characterized by being the product of
eucaryoti c expression of an exogenous DNA sequence and
not being i1dentical to erythropoietin isolated from
urinary sources.

Claim 19 of auxiliary request 8 and Caim 17 of auxiliary

request 9 each read (differences fromCaim19 of auxiliary
request 2 shown in italics):

2386.D Y A
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A reconbi nant gl ycoprotein pol ypeptide having part or
all of the primary structural conformation of human or
nonkey erythropoietin as set forth in Table VI or

Table V or any allelic variant or derivative thereof
possessi ng the biol ogical property of causing bone
marrow cells to increase production of reticul ocytes
and red blood cells and to increase henpgl obin
synthesis or iron uptake and characterized by being the
product of eucaryotic expression of an exogenous DNA
sequence and having an average carbohydrate composition
which differs from that of human erythropoietin

isolated from urinary sources.

3 to 31 of auxiliary request 11 read :

A cDNA sequence according to Caim1 being a nonkey
speci es erythropoi etin coding DNA sequence.

A DNA sequence according to Claim3 and including the
protein coding region set forth in Table V.

A genom ¢ DNA sequence according to Claim1l or 2.

A human speci es erythropoietin coding DNA sequence
according to C aimb5.

A DNA sequence according to Claim®6 and including the
protein coding region set forth in Table VI.

A DNA sequence according to Claim1l or 2, covalently
associated with a detectabl e | abel substance.

A DNA sequence according to Claim38, wherein the
detectabl e | abel is a radiol abel.
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A single-strand DNA sequence according to Claim8 or 9.

A DNA sequence according to Claim1, coding for

[ Phe'’] hEPQ, [ Phe*] hEPQ, [ Phe'*] hEPO, [ Hi s’] hEPQ, [ Asn?
des- Pro? through 11 e®] hEPQO, [des-Thr'% through

Ar g% hEPQ, or [ a27-55] hEPO.

A procaryotic or eucaryotic host cell transforned or
transfected with a DNA sequence according to any one of
Clains 1, 2, 3, 6, 7 and 8, in a manner allow ng the
host cell to express said pol ypeptide product.

A transformed or transfected host cell according to
Claim 12 which host cell is capable of glycosylating
sai d pol ypepti de.

A transfornmed or transfected manmmal i an host cell
according to C aim13.

A transformed or transfected COS cell according to
Claim 13.

A transformed or transfected CHO cell according to
Claim 13.

A biologically functional circular plasmd or viral DNA
vector including a DNA sequence according to any one of
Clains 1, 2, 3, 5 6, 7, or 11

A procaryotic or eucaryotic host cell stably
transforned or transfected with a DNA vector according
to Caiml7.
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A reconbi nant pol ypeptide having part or all of the
primary structural conformation of human or nonkey
erythropoietin as set forth in Table VI or Table V or
any allelic variant or derivative thereof possessing

t he bi ol ogi cal property of causing bone marrow cells to
i ncrease production of reticul ocytes and red bl ood
cells to increase henogl obin synthesis or iron uptake
and characterized by being the product of eucaryotic
expressi on of an exogenous DNA sequence and which has
higher molecular weight by SDS-PAGE from erythropoietin

isolated from urinary sources.

(differences between this aim19 and Caim19 of
auxiliary request 2 are shown in italics)

A gl ycoprotein pol ypeptide according to Caim19 having
an average carbohydrate conposition which differs from
that of human erythropoietin isolated fromurinary

sour ces.

A pol ypeptide according to Caim19 or 20 wherein the
exogenous sequence is a cDNA sequence.

A pol ypeptide according to Caim19 or 20 wherein the
exogenous DNA sequence is a genom c DNA sequence.

A pol ypeptide according to Caim19 or 20 wherein the
exogenous DNA sequence is carried on an autononously
replicating circular DNA plasm d or viral vector.

A pol ypeptide according to any one of Clains 19 to 23
further characterized by being covalently associated
with a detectable | abel substance.
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A pol ypeptide according to Caim 24, wherein said
detectabl e | abel is a radiol abel .

A pol ypeptide product of the expression in a eucaryotic
host cell of a DNA sequence according to any of
Clains 1, 2, 3, 5 6 and 7.

A process for production of a polypeptide having at

| east part of the primary structural conformation of
erythropoietin to all ow possession of the biol ogical
property of causing bone marrow cells to increase
production of reticulocytes and red blood cells and to
i ncrease henogl obin synthesis or iron uptake, which
process is characterized by culturing under suitable
nutrient conditions a procaryotic or eucaryotic host
cell transfornmed or transfected with a DNA sequence
according to any of Clains 1, 2, 3, 5, 6 and 7 in a
manner allowi ng the host cell to express said

pol ypeptide; and optionally isolating the desired
pol ypepti de product of the expression of the DNA
sequence.

A process according to Caim 27, characterized by
culturing a host cell of any one of Clains 12 to 16.

A process according to Claim27 or 28 for production of
a polypeptide of any one of Clains 19 to 23 and 26.

A pharnmaceuti cal conposition conprising a polypeptide
produced in accordance with the process of Caim27, 28
or 29 and a pharnmaceutically acceptable diluent,

adj uvant or carrier.
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31. A pharnmaceuti cal conposition according to d ai m 30,
conprising a polypeptide of any one of Clains 19 to 23
and 26.

2386.D Y A
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