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IN THE UNITED. _STA'.'_;.‘ES_ PATENT

AND TRADEMARK OFFICE
Appliéation of: »Production of
FU-KUEN LIN Erythropoietin®
Serial'No: '675;?98. .Group Art Unit 127
Eiledij.November 30, 1984 Examiner - A. Tanenhoit;

" APPLICANT'S AMENDMENT AND REPLY

_ UNDER 37 C.F.R, §1.111 AND §1.115 \EEU
*\‘EU’
Hon. Commissioner &f Patents _ ' ‘\937
and Trademarks S ' MAR 12
Washingtoen, D.C. ?0231- : . | GRDU?1ZU

Sir:

| This is in regponse to the Offlce Action dated
February 5, 1987 in the above-ldentlfled application wherein
subsggnt;ally all prior re]egtlons of pending claims 14, lS,lH/
17-36, 58 and 6;;72 were withdrawn, but wherein new grounds
for rejection‘wére advanced under 35 U.S.C. §§102, 103 and
112, and whereiﬁ all claims were "pro@isionallyf rejected

under 35 U.S.C. §101. Reconsideration and allowance of all

" claims is respectfully requested'in view of the following

amendments and remarks.

' o , AMENDMENT
IN THE CLAIMS o /

Please cancel claims 14, 15. 17-36, 58 and 61-72
without prejudlce and enter the follow1ng new claims

73—103.

- ——73. A purlfieﬂ.u: “isolated DNA sequence .for

’V

a3 procaryotlc or eucaryotlc

R008892011
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. ( ' host cellﬂof a polypeptide product haVing'at”le st a part of
j intie ; LoRev

a therapeutic

é)N Ao,

act1V1ty of naturally—occurrkng erythrop01et Ny sald DNA

: ,( ‘L\/u_)\,v{ M/\ .

sequence selecteﬁ froﬁ thé group con31st1n of«
£

(a) the DNA sequences set out

] 'bE%f/ the primary struétural confotmation and'haVin
L .

;n Figures 5 end 6
or their complementary strands- ﬁﬁ- -
(b) DNA_sequences_whlch hyb.idize under stringent
conditions to the DNA seqdenées defin.d in (a); and
(c) DNA sequences which, nt for the aegenerac§
57' of the genetlc code, would hybridize under stringent condi-
tions to the DN@»seqnences defined in (a) and (b).

eucaryotic host cell trans=

-74. A prdcaryotic:o

formed or transfected with: ‘sequence according to claim

73 in a manner allowing th .cell to express said poly-

peptide product.

75. A biologifally functional circular plasmid or

viral DNA vector including a DNA sequence according to

claim 73,

76.. A précaryotic or eucaryotic host cell stably

transformed or tra sfected with a DNA vector according to

claim 75.

»,A:purified;and ;sdlated DNA sequence coding
for procaryotic or eucaryotic hoet expression of a poly-
;F%) peptide havifg partlor qil of the primary structural con-
formation afd having’a therapeutic activity of erythro-

poletin,

R008892012
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RN ,..v,,.me.,'_\!

sequence according to claim 78.

-80. A DNA sequence according Ao claim 79 and
including the protéinQCOGing_fegidﬁ sé'-fortﬁ in Figure 5.
. . ’/r’)
81l. A genomiec DNA sequende according to claim 77.

ry

82. A human species erfthropoietin coding DNA

sequence according to claim 81,/

__83. A’ DNA sequende cording to claim 82 and.

" including the protein cod‘ :gibn_sét.forth in Figure 6.

e . '84. A manufactfred DNA Sequence according to
claim 77..

,35. A manufactured DNA sequence according to

claim 84 and includiig one or more codons preferred for

expression in E.coli cells,

86. A franufactured DNA sequence according to
claim 85} coding for expression of human species erythro-
poietin.

87 A mahufactured DNA sequence according to
claim 86 -indluding the protein coding region set férth in

Figure 7.

>

R0088920113
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{ 88. A manufactured DNA sequence/according. to

claim 84_and'includin§'one Q:jmorencodbn  preferred for
expression in yeast cells.

-89, . A manufactured DNA.se-'encé according to

) ciaimﬂaa; dpding,for expression of Human species erythro-

poietin..

90. *A'manufactured D ) sequence accordlng to

claim 89 1nc1ud1ng the proteln codlng region set forth in

Flgure 8.

'91. A DNA sequence according to claim 77

covalently associated wi e fetectable label substance.

92, A DNA s e according to c¢laim 91 wherein

the detectable label

93. A single-strand DNA sequence according to

claim 91.

94, A iologically functional circular plasmid or

viral DNA vécﬁot including a DNA sequence according to

claim 77.

95,/ .A procaryotic or eucafyotic,host cell stably

transformed r»tranéfec:ed with a DNA vector according to

-

¢laim 94.

96.- A purlfled and 1solated DNA sequence coding
.

for a polypeptlde fragment or" polypeptlde analog of

r
.. -
e

-/_

5L‘75W
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naturally-occurrlng erythr0901et1n hav1nq/: therapeutlc
' act1v1ty of erythrop01etin.
97. A-biologicailfffundtio -l-éi:Cular plaSmid or

viral DNA vector including a DNA seqyence according to

" claim 96,

98. procaryotlc or e-caryotlc host cell stably

transformed or: transfected w;th A DNA_vector according to

—

T N A i SV, I 2207 Lt B 2 M 1 s mmem e e o

claim 97.

'99.. a DNA sequencg according to claim 96 which is

a manufactured sequence.-

(Phe?91hEPO, [Phel?S]n) Hi57]hEPO,_[Asn2 des-Pro?

through Iles]hEPO, [d . hr;63 through‘ArgiGG]hEPQ, or

[427-551hEPO.

Eiologically functional cireular plasmid

101.

or viral DNA vegtor including a DNA sequence according to

claim 100. -

A procaryotic or eucaryotic host cell stably

transfected with a DNA vector éccording to

A purified and isolated DNA sequence as set

5'01'6 or-the complementary strand of such a

R008892015
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REMARKS _

Appllcant acknowledges w1th thanks the 1nterv1ew
klndly granted to- hls counsel Mr Borun and Mr, Odre, on
March 4, 1987. '

Upon entry of the above—requested amendments to
the clalms, glaims 73 through 103 w1ll remain in the appli-
cation and will be correlated to prior claims 14, 15, 17-36,

58 and 61-72 in the manner indicated in the following Table.

Prior Glaim  New ciaim - Prior Claim New Claim
14 : 73 730 90
] 15 74 - ' .31 . 91
; 61 . 75 32 92
; 62 76 o 33 _ 93
g 69 - © 63 : 94
; 17 77 ' 64 95
: 18 .78 70 -
i 19 79 34 ‘ 96
: 20 ' I 65 97
- 21 , 81" . 66 98
: 22 . 82 ) 71 , -
23 v 83 : o 36 99
24 84 : 35 100
25 R 8 67 101
. 26 - 86 ' - 68 102
i 27 87 : . 72 -
' 28 ' 88 o 58 103

29 ’ 89

i Appiicant notes that none‘of the claims whose
entry is sought corréspdnd to prior claims’69—72. Appllcant
specifically reserves- hls rlght to pursue claims of the same

or similar scope in a duly;flled contlnqlng application.

- -

i N N . i By g ;: ‘

R008892016
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A, The . Claxmed Subject Matter

‘AS related in Appllcant's communlcatxon dated
“October 3, 1586, the clalms remalnlng in this applicatlon
relate to DNA sequences, DNA vectors, t:ansformea and trans-

"lfected host cells useful in the preparation of erythro—
_poletln products 1ncludlng, e. g., polypeptlde analcgs of
erythr0901et1n.

Independent claim 73 is thus dlrected to purlfzed
and isolated DNA sequences generally deflned by reference to
the DNA- sequences revealed in Figures 5 and 6 (previously
Iables v and_VI). Dependent clalms 74-76 respect1ve1y
relate to}host cells transformed or trensfected with DNA of
claim 73, vectors including tne DNA cf:claim 73, and hosts

_transformed with such vectors.

Independent claim 77 is directed generally to DNA

sequences which code for pfocaryotic_or eucaryotic host
polypeptides having ‘erythropoietin amino‘'acid sequences and
having one or more of erythropoietin's biological activi~
ties. Dependent claims 78—95 are directed to presently pre-
_ferred formS»of_DNA sequences, vectéis, and transformed or .
‘transfected_hosts basedton the claim 77 DNA sequences.
Independent,clelm_BG isfgenerally directed to DNA

sequences of the»invention which encdde polypeptide frag-
ments and analogs OE'erythropoietin and:dependent claims
97-99 are likewise directed to prefetred forms of segquences,
Qectors,‘and transfcrmed and t;ansfected’hosts.' Independent
claim 100 and dependent claims 101 end 102 relate to
specific -erythropoietin-analog DNA sequences.

: fina11y, lndependent-claim 103 is directed to the
speclflc human and monkey erythropoietln—encodlng purified

and 1solated DNA sequences as revealed in Figures 5 and 6.

_'/.;
2%
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B. The Outstanding Office Action, The Rejections
- of the Claims and Applicant‘s Responses Thereto

In a communlcatlon dated October 3, 1986 respond-
ing to the Action of July 3, 1986, Appllcant submitted the
fullgtext-of_the,ChlrQW1n et-el. reference [Ref. CS),to

_-eomplete,rhe-Information Disclosure Statement filed on April
24, l986:and'also submitted a Supplemental InFormation
Disclosure Starement direeting the Patent Office’'s attention
to references BlS B16, C135 and C136. applicant respect-
fully SOllCltS the Examiner s acknowledgement of receipt and
cons;deratlon of the same and notation of such consideration
on the previoUsly submitted.Forms §T0—1449.

" Bpplicant understands ‘that the amendments. and
remarks set out in his communlcatlon dated October 3, 1986
have resulted in the reconsideration and withdrawal of the
following rejections prooounded under Sectiens 101, 102, 103
and 112 in the Action dated July 3, 1986:

1. The Section 112 (first paragraph) rejection of

claims 14, 15, 17-36, 58 and 61-72 on.grounds relating to
~ permanence of A.T.C.C. Budapest Tteat& deposits;
‘ 2. The Section 112 (second paragraph) rejection
of claims 14, 15, 17- 36, 58 and 61 72 based on,
| (a) alleged 1ndeflniteness of the term “pro—
caryotlc or eucaryotxc",
(b) alleged 1ndef1n1teness based on failure to
_specify a "fragment" size, ,
{c) alleged indefiniteness of the term "biolo-
glcal.properties", -
(d) an instance of improper Markush group

language, and, -

-

R0O08892018
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(e) an instance of impropet.charécterization of
dependenée fdr‘oﬂen0f’§h§;¢laiﬁs; _
3. The Section 101 :ejectioﬁ;of claims 14, 24, 34
and 36 as Being dréwﬁ to naturally-occuifing subject
métter; _ _
4, -The Séction-102(b) and/or 103 tejection of
'clalms 14,_24, 34 and 36 based on the Sugimoto et al. ref-
erence;. o
5. The Secfipnrloz(b) and/oﬁ 103 rejection of
| claims ‘14, 15, 17, 18, 20, 24-27, 33, 34, 61-66, 69, 70 and
71 based on the Lee-Huang (P.N.A.S.) reference;
6. The Section 102(a) aﬁd/qr 103 rejection of

claims 14,15, 17-20, 24, 33, 34, 36, 58, 61-66, 69-70 and

71 based on Applicant's publication [J.Cell.Bioch., Suppl.
8B, p. 45 (1984)]; and, ’ '

7. The.Section 103 rejection of all claims based
variously on'ﬁhe Sugimoto'eﬁ al., Cohen et al., Paddock,
Farber et al., Benﬂetzen et al. Gbu& et al., and Lewin ref-
erencés. ‘ 7

' Due to the number and:variety of new objections
and rejectlons set forth in the recently received Action
dated February 5, 1987, Applicant once again submits that
the issues raised therein are best tieated by means of res-—
ponses which “t:aék" the order_of'thei;'appearance in the

Action.

-1. The Object1on to the Disclosure Based
On Flgures 5-8" May. Properly Be Withdrawn

The Examiner asserts that new drawing Figures 5-8
did_not accompanyvAppllcant's commun1cat10n~of Octcher 3,

'7 ' 1986. Appllcant attaches hereto as Exhibit No. 1 an

A
1%

R008892019
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“that the, outstanding objection to the specification be with-

drawn.

2.  The Rejection of Prior Claims 20, 23, 27
and 30 Under The Second Paragraph of
Section.1l2 Is Inapplicable To Corres-
ponding Ney Claims 80, 83, 87.and 90

.Partiailyiréiteratihg_a”pridr.position taken by

the Patent Office, the'Examin§r has'objected to Applicant's
referénce in certain c15imS to DNA sequence information
conféined—ianigﬁies of the.draWing, statiﬁgz "Oordinarily
vcléims shoﬁld nof_refer'to drawings'particularly as here

where the mdterial referred to can be easily described with—

- .out resort to drawings".  Applicant respectfully disagrees
with the Examiner's position and reiterates the remarks set
out at pages 11 and 12 of his prior communication responding
to the prior Patent Office notation'thét the DNA sequences

of the Figu:es could “adeéuately be expressed in words".

TR AL AR A B s

Applicant again relies on the authority of the decisions of
In re Faust, 86 U.S.P.Q. 114, 115 (1943) and Ex parte

Squires, 133 U.S.P.Q. 598, 600 (Bd. App. 1961) in support of

T e T e e v 7

“his position.
Responding to the prior Patént Office suggestion,
Applicant has wholly reconstituted Tables V, VI, XIV and XXI

as drawing Figures 5-~8. The subject DNA sequences thus

appear twice in the appliéation‘as it is presently consti-
-tutea. >As the Examiher will note, figure,s spans thfee full
pages, Figure 6 covers five éages?-éhd Figures 7 'and 8 each
cdmprehendva'full'pége_of.iﬁformation. Applicant respect-
fﬁlly disagrees that‘this sequence information "can be
easily described witﬁout resort fo drawings" as su;gested by
the Examiner. It siﬁply-cannot be reaédnéblf suggested that

there might be a violation of the standards of definiteness

K

__}ﬂy_“ o o

R008892020
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P N I o

of Sectlon 112 (second paragraph) 1n Appllcant S refralnzng
"from settlng out the volumlnous DNA sequences in the clalms,
_:when thls same 1nformat10n,already appear thce in the

.spec1f1catlon. Appllcant therefore subm;ts that’the out-

standlng rejectlon ‘of priot Clalms 20,723, 27 and 30 may not

properly be applied to corresponding new‘clalms aa, 83, 87

and 90. ' | ' ' '

3. Tﬁe "provisional® RejeCtlon of

All Clalms Under. 35 U.S.C. §101
May Not Properly Be Maxntaaned

_ Reiteratlng a pr;or,Pa;ent Offlce position, the
- Examiner has iodged a "proviﬁional% reﬁéction of a;l claims
uhder-Section 101 based on the presentation of claims of
similar scope'in Applicant's "pa;ent" patent applications

Serial Nos. 582,185 and 655,841.. Applicant previously ack-

i' nowledged szinzhanks t;:;W;cEatlon of potential noncon-
form;ty with Section 101 and did not contend (as suggested
by the Examiner) that the statute would not bar allowance of
the same claims in more than one‘epplication; Applicant
further notestthat .Serial No. 582,185 has been expressly

\\_______,ﬂ-—————-—-——_ﬁ\"_
abandoned and that a prov151onal electlon of prosecution of

——————- s TR
e et e e e s i v

non- overlappxng claxm 48 is belng concurrently made in

- TR —Y S

Serial No. 655 841, with a correspondlng ‘cancellation of

.claims 1-47 thereln. Applicant contxnues to submit, how-

ever, that the_prov151ona1 notation does not provide =z
present basis for rejectioo of the claims. It is thus sub-

mitted that the outstanding "provisional® rejection be with-

drawn.

R008892021
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. 4, - The. Rejectlon of Prlor Clalms 14, 15,.
. -17-19,'21, 23, 24, 25, 28, 31-34,
36, 58, 61-66 and 69-71 Under The
" First. Paragraph of. Section 112 May Not
Properly Be Applied to cOrrespondlng
. Néew - Clalms 73, .74, 77-79; 81, 83, 84,
85 88, 91, 92, 93, 96 and 103

It was the Examlner 's p051tlon that Appllcant s
use of the term “fragments thereof" in reference to claimed
DNA sequence portlons and(or his use of the term,‘"havrng at
lease a part of the ﬁrimery structural conformation and one
or more of the 5idlogical ectivities of .naturally-occurring
erythrop01et1n“ in reference to polypeptldes encoded by
claimed DNA sequences was not "enabled" by the specifica-
tlon. The,Examlner argued that either of these terms allows
the claims: "to read on proteins and peptides coméletely

unrelated to erythropoietin" and that "those unrelated pro-

‘teins could possess the common biological activity of being

an .antigen". Based on this argqument, a Section 112 rejec-
tion was lodged against 14, 15; 17?19’ 21, 22, 24, 25, 28,

31-34, 36, 58, 61-66 and 69-71. Applicant respectfully

‘traversges the Examiner's rejectibn;pn such grounds.

Consistent with the substance of the dlSCUSSLOnS

w1th the Examlner at the 1nterv1ew of March 4, 1987, wherein

.1t was noted by the Examiner that the term "fragments"

appeared to intrdduce a redundancy in-cleim 14, and notwith-

standing Applicant’e traversal, Applicant:has herewith
“_—ﬁ'\

‘sought amendment to delete reference to "fragments" fron

b T S e e

prlor 1ndependent clalms 14 and 58. Correspondrng new

claims 73 and 103 no longer contaln thls term. Purthermore,

B )

Appllcant has sought amendment of prior clalms 14 and 17
referrxng to "biological activity" in a manner providing for
recitation of "therapeutic activity" and similar recitation

was added to prior claim 34. Corresponding new independent

‘_}Jﬁ‘

20/ M |

R008892022
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B

clalms 73, 77 and. 96 thus refer to ﬁtherapeutlc act1v1ty"
__rather than "blologlcal act1v1ty '
These amendments have been sought -for the purpose
; of advanc1ng prosecutlon of the applicatlon and w1thout
_waiver of Appllcant s . rlght to puraie c1a1ms ‘of the form
' :prev1ously;advanced 1n-a,du;y flled contlnulng applica-
tion. o : ' ' ‘
Amendment of the claims isjbelieved to moot the
issues raiéed in thejrejection and no rejection may properly
be lodged against new clainms 53, 74, 77-79, 81, 83, 84, 85,
88, 91, 92, 93, 96 and 103.
5. . The Rejection of Prior Claim 35
Under 35 U.S.C. §112, Second

Paragraph May Not Properly Be
Applied .to Corresponding Claim 140

The Examiner has rejected claim 35 with the nota-
tion that "use of brackets'fof indicating different species
and strains of erythropoietin DNA squence is improper since
brackets in claiﬁs designates excluding the bracketed
material”. Applicant respeqtfully‘aisaQIees with the
Examiner's position-and proposes that brackeés may properly

be a part of a claim and are xmggpper only when used for

purposes: of an amendment de81gnat1n94;he deleticn of a por-

tlon of a claims whlch already properly contalns bracketed

subject matter. ' In support of this 'position, appllcant

cites ta 37 C.F.,R. §1,121 which prov;des in pertinent part:

"(d) Where underlining or brackets are
intended to appear in the printed patent or
are properly part of the claimed material and
are not intended as symbolic of changes in
the particular claim, amendment by rewriting
in accordance with paragraph (b) of thise
section shall be prohibited."

s #it

R008892023
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It should be apparent from the. above, that the
brackets present in clalm 100 are not “1ntended as symbol1c
of changes" and their _use 1s thus in keeplng w1th all
"def;nlteness" requlrements of. 35 U s.C. 5112 and no proper
ba51s for regectlon exists,:

G;T. The Rejectlon of Prlor Clalms 14, 15, 61,

’ 62 and 69 Under 35 U.S.C. §ii2, First

. Paragraph, May Not Properly Be Applled
To Corres ndlng Claims 73-76

It was the Examlner's poeition,'based on the dis-

closures of Wélker et al., Techniques In Mol. Biology,

Macmillan Pub. Co., N.Y., p. 280 (1983) and Kennell et al.,

Progr.Nucl.Acid.Res.Mol.Biol., 11, 259-301 (1971)*, that

. claims.14, 15, 61 and 69 (which refer to DNA hybridization)
may be rejected because "the. disclosure is enabling only for

claims limited [to] the conditions of hybridization".

Applicant - respectfully disagrees.and submits that a reading
of the claims in light of the spec1f1cat10n teveals that the
reference to hybrldlzatlon is not at all unduly broad. As
noted at speclflcatlon,page 22, lines 5-7 and again at
specificatipﬁ page 94, liees 19-24, the context of the
hybridization eeenf refErred to in the claims is specifi-~
cally correlated te the hybridi;etign conditions illustrated
in the specification ﬁith‘respeet to the initial isolation
of monkey and human erythrop01etln-encod1ng DNA, or more
stringent condltlons. )

’ Notwithstanding thie'position, in’keeping with the
discussions with the Examiner at the lnterview of March 4,
1987, Appliqaﬁt has amended claim 73 to refer to hybridiza-

-

* Applicant was provided a copy of pages 259 and 293 .of
this reference. If other portions are relied upon,
adv1ce of same 1s requested.

503 28
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e —————

tion "under stringent gondiﬁions“. Appiiqant therefore
5sﬁbmits thaé'claims 73=76 afe:not prope:ly subject to rejec-

tion.

7. The Rejection of Prior Claims 14, 17,

18, 21-24, 26, 27, 31-36, 58 and 61-68
Under 35 U.S5.C, §103 Based on
Sue et al. Considered with
Breslow et al. or Woods et al
References May Not Properly be
Applied to Corresponding Claims 73, 77,
78, 81-84, 86, 87, 91-93, 96, 95-100, 103,
75, 76, 94, 895, 97,-98, 101 and 102

It was the Examiner's position that the disclo-
sures of the. Sue ét al, reference (D.N.A.S., 80) taken
_toéethér with the pﬁblicatiéns by Breslow et al. [P.N.A.S.
(USA), 79, pp. 6861-6865 (1982)] and Woods et al. [P.N.A.S.
(OSA), 79, pp. 5661?55'55 (1982)] rendér'ﬁne claimed subject

mattér obvious. The Examiner noted that the Sue et al.

_publication discloses what were "believed to be" the first
.26 amino terminal. residues of human'erythropoietin~and that
-the'Breslow et al. and Woods ef,al. feferences disclose cDNA
fisqlation using mixed'pfobexseﬁdénées deduced from known
amino acid data of blood protéin. Acknmowledging that the

" Sue et‘al.Jreferencenincorréctly designates the presence of
an asparagine residue rather than.a'cysteiﬁe residue at

position 7, the Examiner nonetheless concludes that:

."It would be "obvious to isolate the human .
erythropoietin cDNA sequences by utilizing
the Sue et al. erythropoietin amino acid-
sequence data to devise oligonuclectide
probes for use in sequencing a cDNA liver
library in the manner taught by Breslow et
al. or Woods et al. The fact that the eryth-
ropoietin 26 amino acid amino terminal pep-
tide segquence. of Sue et al. differs from that
of erythropoietin by designating Ran instead
of Cys at the seven pogition is patentably
irrelevant since it would not interfere with
the preparation of oligonucleotide probes."”

- -

R008892025
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'_Appllcant respectfully dlsagrees with the Examlner 5§ posi-
'tlon, submits that the Examlner s conc1u51ons Concernlng
preéparation of probes based on the Sue et al. reference are
Iin error, and submits, in turn;'thet the combination of
'references falls far short of existing legal standa;ds for
support of a conclusion of,obviousness. |

: Briefly stated, Applicen£ did not do what the
‘Examiner suggests could‘have been done based on the cited
references. More significahtly, Applicant would not have
been able to do what the Examiner suggests could have been
done based on the cited references, i.e., prepare a small
number of oligonucleotides and ptobe for erythropoietin-
encoding DNA within a relatively‘smell DNA library.

"As the Examiner will recall, Applicant succeeded
1n his dlscovery of DNA encoding erythropoxetln using
screenlng procedures which are- ‘themselves submitted to
llnvolve_patentable‘advances,ln ‘the art of DNA hybridization
(as set forth in original claim Sd.of the application).

' More'specifically. Applicant employed:two distinct sets of

mlxed probes to f1nd the human genomlc sequence. A first

set con51sted of a mlxture of 128 20-mers (see spec1floation

Table II). The amino acid sequence which formed the basis

for construction of the first set of probes ie now known to
correspond to fesidues 46—52 of human erythropoietin,
Applicant used both the set of 128 20-mers of Table II and a
second set of 128 l7—mers (See specxflcatlon Table III,
relating to the sequence now known to correspond to erythro-~
poietin residues-86~91)_to jointly probe 1,500,000 phage

plaques of human genomic libpery for the human segquence.

Three positive clones were isolated. The set of 128 20-mers

was thereafter used to successfully screen a 200,000 colony

-w- ‘
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'monkey kldney cDNA llbrary, with only seven pOSlthE clones
.belng ‘isolated from the 200 000 screened. Appl;cant's use
of mixed probes for screening ‘a DNA library {and especially
a mammalian genomic librafy) where the message sought was
present in low abundancy:had been projected as bein§
“imptacticalﬁ shortly before appiicant's successful work.
See, Anderson et al., Reference C2, and specification page

8, 11ne 29 through page 9, line 20 and page 96, lines

2-13. As noted at specification page 9, the Anderson et al.

reference states in pertinenkt part:

"More generally, mixed-sequence oligodeoxy-
‘nucleotide probes have been used to isolate
protein genes of unknown sequence from cDNA
libraries. Such probes are. typtically -
mixtures of 8-32 oligonucleotides, 14-17
nucleotides in length, representing every
possible codon combination for a small
. ‘stretch (5-6 residues) of amino acid
- sequence. Under stringent hybridization
conditions that diseriminate.against
incorrectly base~pa1red probes, these mix-
tures are capable of locatlng specific gene
sequences in clone libraries of low~to-
»~  moderate complexlty. Nevertheless, because
f of their short length and. heterogeneity,
», mixed probes often lack ‘the specificity
- j required for problng sequences as complex as..
<. a mammalian genome. This makes such a method .
¢~ Impractival for the isolation of mammalian
protein genes when the corresponding mRNAs
are unavailable." (Citations omitted.):

~ Turning no& to the "secondary” references, in both
the Woods et al. and Breslow et al. procedures, an oppor-
tunity to develop multiple probes suitable for use in
screening a_cDNA {human 1ivé£) library arose as the result
of prior knoQIedge'of the certain identity of regions of
amino acid resldues which were specified by relatively
"unambiguous" codons. Thus, 1n the Breslow reference, the
mixture of -oligonucleotide prohes was synthesized which

cofresponded to a specific Apo-I protein sequence. {Gln-Lys-

R0O08892027
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LyseTrpeGln)'known to be préﬁeht in the polypeptide whose

encoding DNA-was squght. Oﬁly a total of 16 different
oligonucledtiaes was negded_in orderifoidevelop a complete
set of 14;mér probes for use in the cDNA library probing
procedures. See.Figure 1 on page 6862 of the reference.
This low number was due to the relative lack of degeneracy
among codons for tryptophane (no degenéracy), lysine (2-fold
degeneracy), and glutamine (2-fold degeneracy) residues
which made up the khown sequence. Sbreening a coDNA 1ibrary
of only 10,000 colonies (provided by the authors of the
woods, et &l. refererice) Bréslow et al. were able to isolate
twenty positive cidnes} It_isfnoteworthy that Apo-I DNA
containing clones were thus cdnspicuoﬁsly in relative;y
large abﬁndance in thE'iibrary; ' Nonetheless, the reported

screening procedure failed to allow isolation of any clone

including the full sequence of the ﬁpo—I gene.

In. the "tﬁo-probe“, Woods et al. reference, a
total of 32 l7-mers were needed to develop one complete set
of probes corresponding to amino acidé 9-14 of the protein
SOuéhtl and an-additional total of 48 17-mers were needed to
ensure ¢omplete_consonance of ét least one probe to the DNA
sequence encoding rgsidues'78—83:qf the desired protein.
See Figure 2 on pége 5662 of the reference. Thecgb;lizy of
Woods, et al. to isolate 32 positive clones from a total of — °

only SO,Doovblones'screened when'hybriéizing with one set of
" probeg, and then to isolate 19 §f the 32 using the second

set, testifies to the relatiVely.high abundance of the

message in the library screened. (Once again, no full

sequénce clone is stated as having been isolated.)‘

Turning now to the correct sequence of amino acids

within the £irst 26 residues of human erythropoietin, it is

R008892028
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revealed that no opportunity exists'(similar to that
p;ésénted to‘Woods‘et_al, and Breslow et al.) to effectively
employ éuch relatively smali_numbers of probes to isolate
' génomic:éncoding,human eiythtopoietin.—”rhé'correct first 26
residués of human erythropoietin corresponding to the‘,
following 1ndicaged levels of codon'degeneracy: Ala(4).
Pra(4), Pro(4j, Arg{6), Leu(G); Ile(3), Cys(2), BAsp(2),
Ser(6), Brg(6). Val(f),»beu(6), Glu{(2), Arg(6), Tyr(2),
peu(G), Leu(6), Glu(2), Ala(4), Lys(2), Glu(2), Ala(4).,
‘Glu(2), Asn(2), Ile(3) and Thr(4). [A preliminary estimate
'qf_the,number of oligonucléotides neededvfor a Eomplete'set
of mixed“probes_can.be;ma49 by simply multiplying the
.degree(s) of degénéfacy within the sequencé. As an example,

'to_guarantee that one 17-mer oligonuclebtide probe which is

an exact replica of the true érythropoiebin sequence will be
present in a sef of mixed prébes'gorrééponding to the.bases
encoding the first five amino ‘acids plus thé first two bases
of the sixth amino acid, one WQuld need to make 4 X 4 X 4 X
6 X 6, or 2304, probes].

‘Bn array of the potential oligonucleotides based

on the correct eryth;cpoietin‘sequencé is set forth below in

Table I below.

R008892029
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TABLE I
1 2 3 4 5 B - 7 . 8 9 10

Ala Pro Pro . Arg Leu Tle Cys Asp Ser | Arg
T .G G T T T : T T G
-GCC Ccca. CCA CGC CTC ATC TGT GAC AGC CGA
G T T . G A (o] T
A [ad A A C

G
AGG TTG TCA AGG
A A T A

[o4

11 - 12 13 14 15 16 17 18 19 20
Val  Leu Glu  Arg Tyr Leu Leu Glu Ala Lys

GTC CTG GAG AGG TAT CTC e GAG GCC AAG
G A A A C G A A G A
A T . A A

v G . : G

TTG " CGA. TTG CTA
A : T : A T

’ (4

21 22 23 24 25 . 26
Glu Ala Glu- Asn Ile Thr

T ’ T [

GAG  GCC GAG AAT ATC ACG .
"A. G A & A A
’ A ’ - T

BAn array of potential oligonuclectides based on
the incorrect sequence of Sue et al. is set out in Table II

below. Note well that 'the sequen‘cé' includes two errors.

Not only is the seventh resudue :anm:rect, the twent_y-fourth

resuiue is incorrectly Bpec1f:|.ed as 1y51ne rather than

as pa raglne -

R008892030
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TABLE II
1 2 3 4 5 6 7 8 9 10
Ala Pro Pro Arg Leu -Ile Asn Asp Ser Arg
T -G G T T T T T G
GCC CCA CcCca CGC CTC - ATC AAT GAC AGC CGA
G T - T G G A C T
e T G G c
G
AGG TTG TCA AGG
a ‘A T A
[o8

11 12 13 14 15 16 17 18 19 20
Val Leun Glu Arg Tyr Leu Leu Glu Ala Lys

T c . T
GTC CTG GAG AGGE TAT (TC TIG GAG GCC AAG
G A A A c -G A A G a
A T - "B A
: - T _ G
TG cGA ... TTG CTA
a T A T

21 22 23 |2a | 25 26
Glu Alar Glu Lys Ile Thr

, S T c
GAG GCC - GAG (AAA| -ATC  ACG
‘A G a G A A
A : T

‘The practical consequéncé.of the two errors in the
Sue et al. sequence is thaf no pidﬁe ﬁikture comprehending
either of the two-inéorrectly projectéd residues (Asn’ and
Ly524)‘cpuld have been employed to détect the subject eryth-
ropoietin gene. ' ' '

' To illﬁstrate the problen of incorrect sequence
information by Sue et al., one notes that if the Applicant
had used the amino acid information in the referenge and
even goné beyond the notation of Wobds ét al. by generating

a 64-member mixture of 17-mer probes based on the seguence

spanﬁing the entire codon for 1y$inenat.position 20 through

R008892031
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the first two, nonrdegeﬁezaté bases of the codon for iso-
leucine at position 25,.2953 of the 64 probes would have
been a duplicate of the érythropoietin geﬁe sequence due to
the presence of the error in identifying the residue at
_position 24. Applicant, of course, would have had no way of
knowing in édvance that such work wbuld-be fruitless.
During the interview of March 4, 1987, the
Examiner advanced a suggestlon that notw1thstand1ng the two
errors ;n the Sue. et al. human.erythr0901et1n amino acid
sequence, andvnétwithstanding numerous instances of 4- and
6—fold_degeneracy of-potentiél'codons within the "correct”
pdrtioné of-the:Sué et al. seQUences, and notwithstanding
the above-quoted notations of‘the'Anderson et al. reference,
* the "correct" portions of:thefSue et al. SEquence appeared
- to prQV1ded Opportunltles to construct relatlvely small sets
of mlxed ollgonucleotldes for use: in problng a human genom1c
llbrary for the human erythtop01et1n-gene. Reference. was
made'£$ the amino acid résidues immgdiately preceding the
.incorrectlyvnoted324th reSidue‘and the Examiner suggested
that 12-mer or 14-mer mixtures mlght have been usefully
‘applied 1n the manner of the l4-mer probes of Breslow et al.
to find the humanverythrop01et1n gene., Applicant's counsel
acknowledged that mixtufes of prdbes'of this length could be
made and that_such mixﬁureS'WOuld include small numberé of
‘oligonucleotides on the order of those ﬁsed in the Breslow
ét al. and Woods et al. systems, but traversed the
Examiner;9»suggéstion that any-ﬁubstantial likelihood of
success would be ekpected to attend using probes of this
size to isolate an etythrop01et1n gene from a human genomic
llbrary.: This traversal was based‘on the relatively '

straightforward probabilities associated with a hybridiza-

_2/2/_' ) ) o
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tion "hunt" fﬁ: a DNA §equence‘thatris a specific match to a
given probe sequence.  The Examiner is invited to consider
the following:: _
1. It is clear that one could construct a set of

32 14—mer probes based on the potentlal codons for the
"correct" 18th through 21st erythrop01et1n residues (Glu-
Ala-Lys-Glu) plus the first two non-degenerate bases of
_residue 22 (Ala).. One'éould'alsq construct a set of 64
.l4-mérs'hasea‘on the potentialncddonérfgr‘the_"correcﬁ"'lsth
thfough 22nd ;esidﬁes_(Ala{LyvalﬁfAla).plus the first two
'non—degenerate'baées of‘res;due.23'(Giu).

. 2; The.simple‘random'probability of finding any
specific string of five amino acid-specifying codons .{i.e,,
15 bases in a row) is one in 213, or one in 4.08 X 108 amino
acid triplet codons. .

3. The human genome comprises approximately
3. 3 b 109 base pairs, correspondlng to 1.1°X 109 triplets.’
4. Thus, the simple probabllltles are that the
human gencme will contain_appréximaﬁely 570 copies of any
" particular string of‘five amino acid—épecifying codons,
‘This means that.a single 15-me£'sequence'probe will likely
result in about;270."p§sitivé" hybridizations under
rigorously stringent conditions. Wheﬁ l4-mer mixed sequence
probes are embloyed,»strinQenCy conditions must be relaxed
and many fold more non-specific hybridiéations will occur,
rendering the mixed probe system essentially useless for
identifying an erythropoietin gene in tﬁe human gencome.
5. As one exémple of the non-specificity, of a
"mixed pfobe system as described in paragiaph 1 above,
Applicéntfnotes tﬁat the 'amino acid sequence Ala—Lys—Giu—

Ala-Glu appears as residues 1190-1194 in the beta chain of

S
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an E. coli DNA directed RNA polymerase [See, Ovchinnikov et

-al., European Journal of Biochexﬁism,. 116, 621-629 (1981)
éttaqhed as ﬁxhibit No. 2 heretol. To the extent that E.
coli DﬁA_ié préesent in the E. ggli‘cell lawn in which phage
DNA plaéues of a human genbmic librarylreéide, probes for
_thetAlé—Lys—Glu—AlafGlu.sequence would hybridize to E. coli
DNA as well as to the human DNA‘enCOding'erythropoietin and
other dﬁpiicéte DﬁA seqﬁences in the human, viral and
baéteriai genomes. . V ,

In hindsight, and‘hith-knowledge of the precise
© errors in tﬁe—Sué_et él;rseQﬁénce, a-“bést case” get of
" 17-mer mixed probes ggg;g'bexdesigned to include a single
o;igonucleotide prdbe exactly corresponding to the true
- erythropoietin DNA seguence. Such a.mixture would span the
bases makin§ up,thé codqns'beginning with lysine at position
19 through'the non4de§enerate first two bases of the codon
for either asparagine or lysine at position 24. The mix-
ture, however, would h&ve had to have included 128 different
oligonucleotidesf IThis nﬁmber of probes is far in excess of
16 or 32 or 48 component mixtures of the Breslow et al. or
Woods et al. references.

‘To Appllcant s knowledge, 128 m1xed probes had
_never before been successfully employed ln screening a cDN@
library, much 1ess a human genom1c llbrary which is approxi-
mately one hundred times more .complex than a cDNA library.
More significantly, in the absence of. knowledge of the
entire DNA sequence of a-'monkey kianeychNA library or of a
huﬁanigenome, oné‘cannot determine wﬁefhér this,seqdéncg is
uniQué':o erythropoietin DNA. Indeed, it is only in hind-

sight (based on sequence data first provided herein) that

one sees that in the amino tetminal encoding region there is

22 Sy
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complete homology between monkey and human DNA. sequences.
Attachied hereto as Exhibit .No. 3 is Applicant's paper des-
cribing the monkey erythropoietin gene isolation [Lin et

al., Gene, 44, 201-209 (1986)]. While Applicant's 20-mer

mixture of prohes corresponding to human seguence residues

‘46—52-was‘usefulf1n isolating-the,mpnkey gene, the l7-mer

mixture corresponding to residues §6-91 could not be used

due to ;he divergence of homology betyeen the human and
7 monkey amino acid sequeﬁces.- See Exhibit No. 3 and espe-
cially the nConclusions® spanning pages 206-208. ' -
VIIt should tﬁgn:be-noted that.‘as‘set forth in
Example 4, gyg'sets'of Pfébgs wére:negded to isolate 3 posi-
tive human erythropoietin genomic ¢1ones in a screen of
1,500,000 phage plagues. No useful second set of l17-mer or
20-mer éiobES comp:éhendipg this same amino terminal‘:egion

could be made without substantial amplification of the

number of required_oliédnucleotides-beyond 128 reguired for
the first probe set. '

Becaise Applicant could ﬁot have uséd the Sue et
el. reference information to folloﬁ'the‘Breslow et al. and
Woods et al. procedures to écreen a human genomic library or
a monkey cDNA library withoutvéubstantially departing from
the quite simple procedutes’dis@losed in the refetenées, it
cannot pfopefly bé>argued that the claimed squect matter
would haVe been obvious to a person of o;dinafy skill in the
art at the time Applicant's inventidn was made. The out-

‘standing rejection of claims 14, 17, 18, 21-24, 26, 27,
31-36, 58 and 61-68 may not therefore properly be applied to

. corresponding claims 73, 77, 78, 81-B4, B6, 87, 91-93, 96,
99-100, 103 and 75, 76, 94, 95, 97, 98, 101 and 102.
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8. The "Subsidary" Rejections of Prior
claims 15, 69-72, 19, 20, 25 and 28-30
Under 35 U.S.C. §103 Over the Sue et al.
And Other.References May Not Properly
Be Applied to Corresponding Claims’

74, 79L780, 85. and 88— 30

In three paragraphs spannlng pages 5 and 6 of the
Office Action dated February 5, 1937, the Examzner lodged
.rejectlons of certain ‘claims as b31ng unpatentable over the
combination of the Sue et,al.,zB:eslow_et al. and Woods et
al.‘refgrences (as discussed immediateiy abové) in further
view of certain additibnal secoﬁdary réferenées. More
specifically, claims 15 and 69 through 72 were rejected in

view of Talmadge et al. [P.N.A.S. (USA), 77, pp. 3369-3373

(1980)1 which deals with expression of a rat proinsulin in
E.coli. Claims 19 and 20 were rejected in further view of
Farbér et al. (apparently either reference C32 or reference
7C33) which discloses primate eryfhropoietin messenger RNA
isolation. éinally, claims-zsland>28439 #eravfejeéted in -
view of the additional references to Gouy et al. (PTO
Reference "U") or Bennetzen et al. (PTO Reference "R'™)
concerhing prefergnce codons for E.coli and yeast.

Because the primary rejection of claims based on

the Sue et al. reference taken together with Breslow et al.
or Woods et al. has been deﬁonstrated ﬁé be without proper
foundation, Applicant submits that the “subsidiary“ rejec-
“tions of claims 15,,69f72, 19, 20, 25, and 28-30 may not

_properly be applied to corresponding claims.

RNONK’KIOAINAL
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9. The Rejection of Prio Claims 14,
15, 17-19, 21, 22, 24, 25, 28,
31-34, 36, 58 and 61-72 Under 35 U.S.C.
§102(b) in View Of Talmadge et al.
.May Not Properly Be Applied to
Corresponding Claims-73, 74, 77-79,
81-82, 84-85, 88,.91-93,.96, 99, 103
75, 76, 94, 95, 96, 98, 101 and 102

Cross-referencing to the OutSEAhding~Section 112

rejection of claims 14, 15, 17-19, 21, 22, 24, 25, 28,

3;?34,‘36,'58 ahd_61-72ubased on“alleged_undue‘breadth of

the terms-Vfragmenﬁs_théfebf“ and'“having at least...acti-
vities", the Examinér'héé intefﬁosed’a'Section 102(b) fejec—
tion of these ciéiﬁé.based‘bn tﬁe Taimadge et al. refer-
ence. More specificélly, the Exémine; argues that the
cléims are "deemed to embrace the DNA éequences and protein
expréssion meﬁhod of Talmadge et al.".

Applicant respectfully disagrees with the

Examiner's position but submits that the issue is mooted by

the amendments to the claims discussed, infra, with respect

to. Section 112 issues.

10. The Rejection of Claims 69-72 Under
35 U.S. §103 Based on Talmadge et al.
Is Mooted By Cancellation of These Claims

Citing to the authofity of the decisions of In re

Durden and In re Albertson*, the Examiner rejected claims

69-72 as being directed to obvious methods in view of the
DNA expression systems described in Talmadge, et al.

- As previously noted Bpplicant has sought cancella-

~tion without'prejudice of prior claims 69-72 and has not

. inserted: claimg corresponding thereto in this amendment.

The issues raised by the rejectibn are no longer present in

. the application. S ' *

* The Examiner appears -to have -inadvertently mis-cited
"In re Larsen" rather than In re Albertson.

o
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CONCLUSION
- The foreg01ng remarks -are belleved to establish
that clalms 73-103 are in Condltlon for allowance and an
early notice under 37 C.F.R. §1.311 is solicited.
Consistent‘with Applicant's position, enclosed
herewith purSdént to 37‘C.F.§. SI,Bil(b) is an “Authoriza-
tion to Charge Issue Fee to Deposit Account”,
Appllcant further notes that this case has been
made- specxal by the Comm1551oner (see Notice dated May 2,
1986) and, con51stent with MPEP §1309, Applicant tequests
that thls application be suitably "tagged™ upon allowance of
" the élaims to allow for priority in prinéing.
. Respectfully submitted,

MARSHALL, O'TQOLE, GERSTEIN,
MURRAY & BICRNELL

By ¢ff%éé;;;é;;z; .:g ;éé%
Michael F. Borun (Reg. No. 1447)

A Member of the Firm
Attorneys for Applicants
Two First National Plaza
Chicago, Tllinois 60603
(312) 346-5750

Chicageo, Illinois

: %g 9/ y/4 . 1987
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