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the same OT gipllar scope ... ® duly f£iled eontinuing appli-
pation, claime 14, 17 and £8-72 have been amended to refes
to biological agtivities of polypeptidas encoded rather rhan
biclegical properties. Tnis term is widely employed in the
literature of recombinant rechnologies and 1% fully sup—
ported in the present specification by. E.9.r the above=
cited diseclosures of thg biological activities of erythro=
poietin. Applicant Ehus respactfully gubmits that the out=
standing mujection ka. and cejmction of, olaims 14, 17 and
gy-72 iz mooted and FMAY properly o withdrawn.

(d) Clmims 14, 70, 23, 27, 8. 38 and claims
dependent thes&3n were rejcsted on grounds of feferpnoe Lo
Ligufen, with rhe agséftion LRAT the DNA Seguences of thé
figures “can be adeguately expressed in words", Applicant
respectfully disagrees. Applicant firgt noces that while
the DMA segquences 3&t fortn are alphabetical in nature, they
are not "words" in the ordinary sense. Rather, enpy are
rdiagrams” reciting Ehe relationship of many pucleic acide
and the amino acids encoded thereby. I Das alwayn been tne
case that the requirements af section 112 epuld DE sabisfied
by a diagramatic, TARREr ~han =rvbal, presentation in the
claims whera, 238 here. prolixity 18 avoided and clarity of
descriprion is preserved. See, €.g9., 10 LCE Fauskt, BE
4.8,F.0. 114, 11% (1843] angd kx parte SguirTes, 133 U.5.F:0-
egg, LHoo (Bd. ADD. 19617.% In issued J.5. Fatents relating
ta invenkiond in biotecnnoledls i+ has heen [ound appre-
priave to ldenkaly mmvel microorgansim= and cell Ling® in
the siaims ehroughn refgrefonr to a Asponis AfSBEELON

aumners. &8 an example. in recently issued p.5. Patent Ho.

—
by In the lag=-mentioned decisicn, the claim on appeal was
“y, A fent of numecals ag shown in Fig. 1"«
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4,510,901, specific DNA sequences encoding intecferen poly-
peptides were also claimed by reference to unspecified (bur
presumably "knowable") ONA sequences present as plasmid
inserts contained in deposited micreorganisms.

Reference to Efigures of the drawing herein iz in
Lull conformity with the “parctlieulariey” and "distinctneas”
reguirements of the second paragraph of Section 112 and such
reference clearly avoids prolixzicy withour introducing
ambigulty¥. It is thus respeecfully submitced that the cuti-
standing rejection of claims 14, 20, 23, 27, 10, 58 and
elaims dep=ndent cherson may propecly be withdrawn.

{e] The above-raquested amendment of the languags
of claim 14 [te epecify =zeloceisnm "fram the gicup ceneisting
ef*} is believed to most the cutstanding rejection of the
claim on grounds of "improper Markush language”.

(E) The reguested amendment of claim 69 te
reflect dependance on claim 62 is believed to moot thne out-

standing rejection thereof.

3. The "Provisional" Rejections of Claims
14, 15, 1¥=3€, 58 and 61-72 Under 15
U.5.C. §101 Based on Applicant's Co-pending
Applications May Preperly Be Withdrawn

Applicant acknowledges with thanks the Examiner's.
provisioral notation of the pessibility of "double patent-
ing” grounds for rejection ghould the present elaima im=ue
anc all griginal -"aims alss imsus In “pArent" U.5. Patent
Application Serial Hos. 561,024, 38%,185 and 655,841, This
nocation will be kept in mind in any subasguent prosscublien
of eald applications. Applicant submits, however, thar the
provisional noracion dees not provide a basis for present
rejection of the claims or otherwise constirute a har te

allovance of the claims.
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4. The Rejection of Claims 14, 24, 34
and 3& Under 35 U.5.C. §101 May
Properly Be Withdrawn

hoendment of claims 14 and 34 to include the reci-
cacion of "purified and igolared” wich reference to the
claimed DMA sequences iz believed to moot the ocutstanding
rejection of claims 14, 24, 34 and 26 wherein the Examin r
suggested that non-statutory subject matter (non-isolated
erythropoietin genes in cells naturally producing erythro=-

polscing might be esbiaded DY Uhe Clalms.

%+ The Rejection of Claime 14, 24, 34
and & Under J5 U.5.C. §5LU2(b) or 103
dver the Sugimoto et al. Reference

MEy Properly fe Wirhdrawn I
Amendment of claims 14 and 34 =o include the Fesi-

tation of "purified and isclated" with reference to the
claimed DNA sequences is believed to render moot the out-
etanding rejection of elaime 14, 24, 24 and 36. Under ra
circumstance can the claims be urged to “read on" non=
isnlated DNA present in the e-ylhrapoietin-producing ‘ympho-

blastoid cells of the Sugimeto ot al. refecrence.

6. The Rejection of Claims 14, 1%, 17, lE, 20,
24=-27, 33, 34, 6l=-66, 69, 70 and 71 Under
35 U.5.C., §5102{a)/103 Dased on the Lee-lluang
{PHAS| Reference May Froperlv Be Withdrawn

It was the Examiner'e poRition that Ehe DNA
sequences deseribed bn elaims 14, 15 17. 18, 20, 24-27. 33,
J4, El-G6, 69, 7V and TL "appea:r wo be Lhe same as Lhese
made by Lee-Huang et al.” [referring to PTO Reference "R™;
tpplieane's Referapss C-6%; Les-Husmg, P.M.A.G., B1, 2708-12
(198411 and that these claims should therefore be rejected
as anticipated or obwvious under 3% U.S.C. 5§102(a)/ 103,

hpplicant respectfully disagrees.
A 7083 - )&g?
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Applicant notes at the outset that the Les-Huang
article uax_?uhllnhed in May, 1984, a date which ig well

afeer tha Eiling dates of “"parent" 0.5, Patent Application
Serial Mos, 561,024 [December 12, 1%83) and 582,18S

(February 21, 1984).%

Applicant maintains that, irrespective of the
publication date of the Lee-Huang P.N.A.S. article, it is
net “legally” available as a reference ui.or 35 U.48.C.
§l02(a) or (b). As set out in detaill belew, this iz se
mecause the publicvation's disclomure is conspicucusly in=-
cufficient to allovw a person ordinacily skillaed in the arc,
armed with the publizael=an and Al3 own knewledge, to dup-
1icate the &lleged clening and cxpression of & human eryth=

ropoietin gene,

{a) The Legal Requirements for a
Publicarion to Quality Ae a
Heference Bar Under 35 U.E.C. 5102

hpplicant submits that no publication may serve as
a8 bat to the pateatability of a discovery under Section 102
{f rhe reference does not itself subgstantially "enable" ehe
duplication of the claimed discovery. Feor over a century
the courts have maintained that for a publicarion to be guch
a4 bar, the accocunt publiehed muct be of a2 complete and oper-
able invention capable of being put into practical opera=
tlon., See. Seyfou: v. Osboros. 78 U.5. 518, 335 (U.5.
1870). This position was unitormly adopted and applied by
the Lormer Court of Cuseems and Pacont Appeals. The Coyre's

decisien 4n In re Lefrice, 381 F.23d 935 (CCPA, 15482) is

A 7084

" Note. also, rthar che December 13, 19YH3 E1L1ng date of
serial Ne. 561,024 precedes the January 11, 1984 Eiling
date of U.E, Serial Mo. 570,040, referred to on the
face of Aeference D-13, the Lee-Huang PCT published PCT

Application, o
227,

#

dirmetly in point.
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“He think it is sound law.: consistent
with public policy underlying cur patent law,
that before any publication can amountl to a
stoktutory bar ke the grant of a patent, iree
disclosure must be such that a skilled
artisan could take its teachings in combina-
tion with his own knowledge of the particular
art and be in possession of the inventlon®
1d, at page 93b.

& ok & &

", ,.the proper test of description im a bar
to a patent as the c.ause is used in section
102(h) reguires a determination of whether
one skilled in rhe art to which Lhe lnvention
perraine mould bake Lhe descripuicn of the
invantion in the printed publication and
vombine it with his own knowledge of the
parcizular are and from this combination be
put ifn psapsanisn af the invention on wvhich
the pakent is sought.® 14, &%t page 939.

4é4 alas, In re Sasse, 628 F.2d 8§75, 6Bl (CCFA, l900).

This positien concerning the "enablement" regquire-
ment of a reference has been carcied forward by the Patent
COFfice Board of Appeals with respect te A varlecy of tech=
nclugies, including those involving microbiclegy. Thus,

while the CCPA declsion in In re Arocoudelis et al., 434 r.2d

13§h, (1970} is freguently rcired for its holding concecning
an applicant's "ersblement” reguirements, the Board of
hppeals decision which gave rise to the CCPA decisien
clearly applied the ruling of In re Lalrice to eliminacn
from considerarion under Section 102 two Japanese “prior

ac:" raferences Alsrineing the sene anlibiotis as elaimed,

put discloming the means for obtaining it in a manner whieh

could not be duplicated by an cgdinarily =skilled worker.

Sea. Ex parte argondelis er al., 157 U.E.P.0. 447, 443-4
{Bd. App.. L967).
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AME70088897

{b) The Lee-Euvang (P.MN.A.5.) Reference
Iz Yot Susceptible to Duplication
rcise of Ordinasy Seill
Applicant submits that it is manifest from the
four corners of the Lee-Huang publication thar a person of
ordinary ekill in the art could not duplicate its digelo~
sures to cbtain cDNA encoding human erythropoietin -~
principally because the meanoclonal antibody designated "7a7"
which was used in the work reported was not publicly avall-
able at the time of the publication and could not have baen
sbtalned by an ordinarily skilled arvisan at Shat vime.
Moreover, the highly purified immunogen used by Ler=Huang to
Junerare che JA7=producing hybridoma cell line could not be
obtained by "nen-invaptive" means.
The work represented in bhe Lee~Huang publicacion
can be fairly summarized by reference ta page 2708 and the
paragraph bridging its ewo columns, which srates:

"Recently, we have been engaged in the
purification of human EP., Pregress has been

made in the devalopment of gffective tech=
niguee for 1&Ercved Ep pucilicacion [(10).
This has enabled us to prepare sufficient
quantities of purified maceriale for the
production of monocleonal antibodies ko human
Ep. (11) These antibodiec prov.de &
specific means for identlfving Ep mANA and
for ecreening recomb L plasmids contalnin
E n SEgUEnces. " (EmMpHas:s

In the "Materials and Methods" sectlon on page 2708 of the

publication rewcals bhar:

"Monoclonal antibody ke human Bp was
prepared according o the Aybeidema technique
ol Kehler and Milstein {(17). PBurified 1aG
vaz usdd for all experimencs described in khe

pissenkt work:. The parcicular antibhady psad
in all rhese ctUdles wac GBELANAEEE Fomo-
clonal ThT 1t toacis oot

clonal TAT. T reacts specii Wikth our

urified kp. Our pucrifled Ep gives A ¢ ngle
polypeptide band of Mr 34,000 by silver stain
an NaDodSDifpnlya:rylamidi gel (see Fig, 2a,

lane 3). Ir has a specific activity of
66,000 unite/mg. " 1EEphquis supplied.)
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Commencing with .ne gecend full paragraph of the "Results"

section on page 2709, it ls stated that:

"To determine whether the poly(A)+ RMA
izolated Erom the Ep-rich human renal car-
eincmas indeed contained Ep message, Lln vitro
translation was carried out. The labelle
translation products were immunoprecipleated
EiEn neraeToRaT ARt IRody Fe Fomsn B oo

(Emphasls supplied.)

In the description of lsolacion of messenger RMA from renal
carcinama cellat and of use of the messenger Lo gonefate

cOMMA, the publicacion sracss, ac page 2710:

"The majority of Ep mRANA was resolved in
fraction 11 (Fig. 3, lane 11) az derestad By
ipmunoprecipitaslsn vith &Rti-Ep 3&7... This
fracmisn wa3 used te syntheeize 2E-lahelied
gingle-stranded cOMA..."

"Positive recombinants from colony
hybridization were picked and yrown on
gridded nitrocellulose Filters in a regis-
tered fashion for immunological screening.

Inis procedure relies on expreseion of the
CONA _ingerced in the pBoJJdd g-lactamase
SBRESH to produce a fused Eolyge§:1d= cen-
taining the appropriate epit or the anti=-
EEcoanition.
Lransformancs. threp positive clones wers
identified that reacted consictantly with
Th7. Thece wete designated pEpL, -4, and
=3." ([Emphasis added.)

In the penultimate paragraph of the "Discussion on page

27l, it is stated thact:

“"Swveral monoelonal anzibodies e human

Ep have been isolared: only one [(TA7] was
chosen for rnugin! Ecreening oL the @

- Thete 46 ak least a serious question concerning the
public avallabilicy of the "Ep-rich human renal
carcinomas” used by Lee-Huang. In the Eirst paragraph
of the "Regults” section on page 2709, Lee-luang
deseribes an "extensive search" for such carcinomas.
Cnly 2 of 36 renal carcinoma extraces tested gualified
as “Ep=rich" sources for meczenger RMA.

- -
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librar L has the highest antigen
nte these monoclona
antibodies

not lete with each other
¥or Ep binding [un uhfi-h:d resulta) and they
most likely recognize diffecent *EitEE§E¥ a
mixture of them may en ¥y a tional Ep
cDHA clones as well as other Ep-related poly-
peptides. I have also not gereened for the
presence of addictional Ep cDMA clones con-
taining other insecrts that would have
remained undetected by the immunological
screening.” (Emphasis supplied.)

Bagsed on the above-guoted portians of the
Lee-Buang text, it is apparsnc that diplicacation of the
erysarapoiellin SOMA isalaclion work described in kke pub=
iigation 1s nor merely a Formidable eazk, it i3 an impuss-
ible one.

Cleazly, the key to Lee-Huang's iniria)l mEMA Lge-
lation and subsegquent cDNA iselation ({reaulting in 3 cDna G
clones isolated from among 140,000 prepared) was tha uge of
mencclonal antibody 7A7. Other monoclenals mentioned by
Lee=Huang were described as having lower affinity and as
Teacting with different epitopes. not even alleged co be
spuéific for erythropoletin., There ig no noration in the
P.H.R.5. arcicle of public availability for antibedy 7A7 or
the hybridema cells which produce it. If the skilled worker
were Lo examine the "reference” (Ne. ll) cited by Lee-Huang
as describlng the monoclenal antibodies used in the pub=
lished work, Lhe worker would £ind only an abstrace ipre-
visusly gubBitted as Applicant's refecence C=G3) which dmse-
Giibes three pomicive hybridema eell lines, nane &f which
Zre Ldentified asm praducifi ankabedy TA7, and none of which
4re Aokes ke be avallable from mny public depositary. Mapg-
over, it is clear from the text that while the well-known
Kehler and Milstein technigues may have been employed to

qenetate TAT and the nrher monsclonal antibedies, the highly
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g

pure immunogen used in the nybridema develCpRent process was
one which assertedly could only be “enabled" by practice of
cearcain "improved" puriflestion recaniques. If the gxilled
worker were to examine the "reference™ (No. 1l0) cited by
Lee=-Huang as relating to technigues for "improved Ep puri-
fication” which “enabled us eo prepare sufficient guantitiac
of purified material for the production of monoclonal anti-
hodies to human Ep*, the worker would find only a 1980 paper
on hydrophobic interacticn chromatoagraphy (BEIC) (Applicant's
Referenese C=1314). HNone of the erythropoietin preparations
in the paper demonstrace cthe high specific activiey of
GB.000 unite/mg wnich characterized the erythropoietin
imminsgen Used £ meke the TAY anbibedy.

Withoue a public ssurce for ene 747 aneibady,
without a public descripticn ewven of the purified immunogen
used to raise the antibody, the skilled worker is simply
without the wherewithal to take possession of rhe *dig=
covery" related in the Lee-Huang publiecatien,

The above conclusion as to unavailability to the
ardirarily skilled worker af eitner the /A7 antibody ar Ehe
purified immunogen used to gencrate it is specifically con-
firmed by the statements of Dr. Lee-Huang in her PCT
Applicarion WO B5/03079 publighed July 18, 1985 (eubmitted
2% Applicant's Reference B=13). On page 1 of the published
application, referance 15 first made Lo an alleged invenktlico
In oDMA elones of human ecythiopoistin, than ke an “"Anti-Ep
Patent hpplieatipn" [Cepial W&, 570,039, Eiled Januacy 11,
1884} which rrlares to monoclonal mntibodies te human ecych-
ropoietin, anrd finally to an "Ep DPurification Patent
Application" (Secial Mo, 570,075, [Lled January 11. 1984)

which is =aid to relate to a novel method Eor purifying

A 7088 - -
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human erythropoietin, The interrelaticnchip between these
patent appllcations is set forth at page 2, lines 14-20 of

the publiched FCT Application:

“The progress made by the present inwven-
tor in native human Ep purification [dea-
cribed in the Ep Purification Patent Applica-
tion) by direct and reverse immunochromatog=-
raphy, and in preparation of monoclonal
Anti-Ep |described in the Anti-Ep Patent
Application) has made it possible to attempt
cloning of human Ep jene which, upon
expression, can produce Ep protein.”

Clearly, Les-Huang's position was that an "inwven-
tion" in means Ear purifying erythropaiecin was needed co
secure the immunogen employed in practice of an “invention”
an meneslénél, anti-sivihiopoisetin BRtibedy productlsa,
which, in rurn allowed for a third “invencion" in the laola-
tion of an erythropoietin gene. MNeither of the "enabling”
inventions in erythropolietin purification and monoclonal
ancibody production is disclosed in the P.H.A.S. article.
Thisz conclusion ie furthar bornpe out by the text of the
published application at peges 2% through 36 and 37 througn
42 whnich respectively descolbes “"Ep Purification" and
"Mgnoclonal Ani -EB".

In the "Ep Purification" seetion, an erythro-
poietin purificarion process is set cut whereln Lhe erythro-
poietin obtained by hydrophobic interaction chfomatograpny
(BIC) according to the 1980 Lee-Huang publication (C-136)
sarves as the srarting material 2L Lhe process. The nate=
rial ie gubjected to further preocessing by direvk dmnwne
aftinity chromategraphy [DIAC) and then by reversed immuno-
affinity chromatography (RIAC) to cecurs the final pra-
duet, The HIC/DIAC/RIAC purifiparion process is not found

in the F.H.A.5. publication.
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