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Art Unit 186 . z
Serial Number .. 178

15, The text of those sections of Title 3%, v,.S. Code not
. included in this actions can be found in a prior Office action,

16. The double éatnntlng rejection has been obviated in view of
the abandonment of the co-pending application directed to the
identical subject matter of the instant application.

17. Applicant's anendment to the claims is sufficient to aobviate
the rejection wunder 35 UsC 1112 regarding the use of the, terns
biological actjvity.

18. Claims 41, 55-57, and 61-66 are rejected under 35 v.s.c,
112, first and second paragraphs, as the claimed invention is not
described in such full, clear, concise and exact terms as to
enable any person skilled in the art to nake and use the saze,
and/or for falling to particularly point out and distinctly clalm
the subject matter which applicant regards as the invention.

. Applicant’'s modification of existing claim 4} is not
sufficient to overcome the rejection made In the first office
action regarding the adequate definition of the claimed r-huEFO.
.The manner In which applicant has attempted to characterize the
degree and extent of glycosylation of the r-huEPO does not
particularly point out what the actual glycosylation comprises.
Applicant, in the current claim structure, merely "carves out”
vhat is known in the art (e.g. species of EPD which have the
native glycosylation pattern) and claims all fh.t do not possess

this type of glycosylation, yet retain any dJdegree of the

reticulocyte and red blood cell producing biclogical activity of

EPO. Applicant has not recited the actual pattern or
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X Seri{al Number 113,178
. carbohydrate composition=-hs has attempteg to define the
species by reciting that the glycosylation is

recombinant

"different from the native spec

difference. nor does it lead the

the particular differences

declaration by Dr. Strickland.

Applicant should
related to
be important, specifically,
pattern (structure) which

In addition, the claim

property of the effect of

the minimum degree 0f this dbiologlical

invention should popssess (e.g.

activity of

contemplated

positively recite
carbohydrate composition

that
the native species

nodification

ies". This does not identify the

person of skill in the art to

and shown {n the

the physical properties
and structure he asserts to
feature of the glycosylation
does not possess.

reciting the biological

EPO on bone marrow cells should recite

activity that the claimed

"...at least S0% of the biological

possessed by naturally occurring EPD..."),

rejected under 35 U.S.C. 103 as

18. Claims 41 and 61 to 665 are
T ————
being unpatentable over Miyake et al, Chiba et ai, Takezawa et al
- ——
(D or H), or Sugimotoc et al.

Refections mmde in the first office action .over the
references cited above wvere based, in part, on the premiszse that
naturally occurring EPD was inherently identical to the

L]
applicant. The parent claim (41)

recoabinant protein claimed by

rccitos'th:t the protein is

properties;

to have the following physical
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Seri

Each
from
thei
this

EFQ.

made

Unit 186 . 4
al Number 113,178

1) a primary structural conformation substantially
duplicative of naturally occurring human EPO,

2) glycosylation substantially duplicative of naturally
occurring human EPQ,

3) possession of the in vivo biological property of
causing bone marrow cells to increase production of *
reticulocytes and red blood cells,

4) an average carbohydrato composition which differs

from that of naturally occurring human EPOD.

of the primary disclosures teaches isolation of human EPO
urine. Miyake et al present the most extensive analysis of
r isolated EPO and applicant has used the EPFO produced by

method to compare the disclosed and claimed recombinant hu-

Several issues were presented as the basis for rejections
in the first office action, including:

a) the difference in the average carbohydrate
composition is not significant one when the product is
considered as a wvhole;

b)Y applicant stated that the average composition of
rHu-EPO differs from the naturally occurring species,

but does not recite how it differs, wmaking a
detersination of the actual physieal state of the rHu-

EPD impossible.

Applicant has shown through the declaration of Strickland
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Art Unit 186 . 5
Serial! Number 113,:78

. and via the disclosure of Takeuchi et al that there is a
differance in the overal] carbohydrate compesition ;;:::::.T;;—
naturally occurring and recombinant species. Sasaki et al, cited
in the first office action by the Examiner, also shows that
certain differences exist in the overall carbohydrate composition
betveen the recombinant and naturally occurring species of’EFD.
The proot of a distinction In the Physical attributes of the

" naturally isclated and recomdbinant species is sufficient to
overcome the rejections over 35 USC 102.

The differences shown by applicant, however, are not
cgnﬁldornd _to b; :sigzliigiq} ;lxh r;spect to the activity and
utility of EPD by people of ordinary skill in this field, and by
the Examiner. For exumple, Takeuchl summarizes the differences
as follows (page 36860);

"Despite these diasimilarities, the most important

evidence is . that all " the oljigosaceharides found in

rHUEPO wvere included in urinary HuEPD. The absence of
RS nir y unusual sugar chains In rHuEPO {s favorable for the
clinical appllications of this hormone, since wve do not

need to taske any account of antigenicity on its sugar

aolety. () Therefore, the rfact that rHuEPO contalined no

neutral ologosaccharides might also be important for
its clinical application.”

This summary serves to show that while the differences can be

shown, no gignifjicant changes In the carbohydrate composition
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Art Unit 186 ’ 6
Serial Number 113,178 :

have accurred. Put another Yay, the differences in carbohydrate
composition can be minimized with respect to the impact of these
changes, since there were no wunusual Sugar chains introduced
which would affect slgnlticlntly the desired biciogical activity
of the rHuEPO. Sasaki et aj also conducted a thorough
comparison of naturally occurring and recomblﬁant human EPOQ
(produced in CHD)>. In ghe Paragraph bridging pages 12071 and
12072, these authors Surnise that the key feature of the
glycosylation patterns in human EPO {s the pPresence (not degree)
©f (aipha)2-->3 |inked sialie acid residues. At page 12072,
these authors state:
"This study demonstrated that the carbohydrate moiety
of human erythropoietin i{solated from hunan urine is
indistinguishable from that o? recomdinant
erythropolietin except for a difterence in degres of
sfalylation. Urinary erythropoietin .has a similar
degree of sialylation as the highly sialylated batch of
recombinant erythropoietin {J."
This reasoning {s consistent with the assertions of the examiner
that the difference in pveraj! carbohydrate composition is n9t‘as

signiticant feature of the recombinant species as applicant

—— et o -

aAssSerts. Both groups uhlcﬁ authored the cited disclosures
sinimized the {mpact of the difference in the oversll
carbohydrate composition, preferring instead to exphasize the

overall similarities as measured in terms of the structure and
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Art Unit 186 ..
Serial Number 113,178 K

activity. The actual overall differences in the glycosylation do
not produce any unexpected changes {n the activity, the
stabflity, or the structure of EPO. Az shown by Sasaki et al,
the key to the taportance in the giycosylation of EPO is the
Presence, rather than the degree of certain types of sialfic acid

residues. The composit

ional difference may be detectabl; and

b ———— e ———

shown by evidence, but it certainly does not Jead to a Patentabdle

distinction over the naturally bccurrlng species,

The application of the principles of obviousness as measured
by the Grahae v. John Deere standard lead the person of ordinary
skill to Dbelieve the recombinant species to be an obvious
extrapolation from the naturally occuring species. That which {s
not taught in the prior art 1is considered to be an immaterial
change in the physical properties of the recombinant EPD clairved.

The second basis of the original rejections over art was
emphasized I{n the rejection using the disclosure of Miyake et al.

It was shown that species meeting the requirements of the

presented claim are shown by Miyake et 21. Specifically, there

are speciss of EPO found in nature which have slight or

significant differences in the actual] carbohydrate composition

yet retain at least a 3mall] fraction of the original biological
activity as recited in the amended cilaim. Currant understanding
of the effect of changing <(or - even complete removal) cf the

carbohydrate composition would suggest that the biological

activity of EPDO is not destroysd, rather it is the time of
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Serial Number 113,178

Ietention In the host pf EPD which diminishes the in vivo effect
of the modified EPO. Thus, applicant's claimps do not teach avay
from the naturally accurring species, but instead Present an
inetfective linitation when the intent ofr applicant 15 taken into
account,

The newly added clajims do not pPresent limitations on the
actua) nature of the EPO product. The limitations are placed on
steps used in the reconbinant production process. AS such, these
nev claims do not impart any Physica! features onto the rHuEPO
defined by existing claim 4%.

It 1s somevhat inconsistent for applieant to argus that »
ainute change in the glycosylation pattern can lead to a "novel
and uncbvious® species of EPO, then to ciaim ail species of EPQ
which do not have the same pattern and degree o} (lycoly!ltiun as
the naturally occurring specles. Applicant’s assertion that
retention of the biological activity or EPD vhen produced
recombinantly s an unexpected departure from the naturally
occurring species s nat convincing. Extension of this logic
would make each and every recombinant spacies of protein a new
and unobvious species if an applicant could show a slight
dtltinet!n; in the glycosylatien pattern of the rocqnhlnnnt
species and ratention of the blologlenf activity, This in turn
would make a <claim to a naturally oceurring or recosbinant
ipoetcl of protein essentially wvorthiess, as the claim would

protect only that species of protein which is produced acecording
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to the applicant's disclosed Process.

The overall composite of biological activity, physical
Properties and distinctiaons, and the gffect of differences must
be considered in the determination of obviousness. A distinction
‘which the ordinary practioner would recognize as insignificant
cannot be used to base an assertion of unobviousness,

20. Claims &1, 55-57, and 61-68 are rejected under 35 U.S.C. 103
as being unpatentable over Miyake et al, Chiba et al, Takezava et
al (D or H), or Sugimato et al, in view of Papayannopoulo et al.

As stated in the first office action, the use of EPO for the
stinulation of bone marrow cells to produce reticulocytes and red
blood cells, and thus, to increase the hematoerit of animals is
well known, and is demonstrated by Papayannopoulo e al. The
primary disclosures each suggest in vivo applications of the EPO
produced. The primary references, however, do not show rHuEPD
being used In vivo. The ordinary practioner, having available a
species of EPD (rHuEPO) which behaves in vivo in the identical
fashion as the naturally occurring species, would find a method
of erythropoietin therapy to be no more than a routine
extrapolation (if any) from the teachings of the Papayannopoule
et al. The ordinary practioner would be concerned with the
actual biclogical activity of the EP0O used, not the source or

particular, non-significant differences iIn the carbohydrate

composition of said EPOD. Similarly, the person of ordinary skill

in the art would tind no burden in forsulating a composition of
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' biologically active EPO suftable for -dnlnlstfniion to a host In
view af the art cited. The key cons{derntion is the blological
activity of the EPO used, not whether the source of the EPO is
recombinant or natural. In view of the cited art, the ordinary
Practioner would find the therapy clains and the Pharmaceutical
composition claims to be obvious as of the time of applicant's

filing of the instant application.
21. The declaration under 37 CFR 1.132 filed 12/9/88 is

sufficient to overcome the rejection of claias 41, 55-57, and

61-56 based upon 35 USC 102/103 as set forth in the last Office

Action.
23. The Group and/or Art Unit locatien of your application {n

the PTO has changed. To aid in correlating any papers for thig

application, all further correspondence regarding this

application should be directed to Group 180, Art Unit 3186.

Any ingquiry concerning this comnunication or earlier

communications from the exasminer should be directed to Jeff

Kushan vhose telephone number {s (703) 557-7627. Any inquiry ot

3 general nature or raelating to the status of this application

should be directed to the Group Teceptionist whose telephone

nuaber s (703) $57-0664.
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