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IN THE UNITED STATES PATENT

AND TRADEMARK OFFICE 'VQ
, »,
U;
Application of: “PROCUCTION OF Qb%? o X
FU-KUEN LIN ERYTHROPOIETIN® Aﬂ@b

Serial No: 675,298 Group Art Unit 127

Filed: November 30, 1984 Examiner - A. Tanenholtz

APPLICANT'S AMENDMENT AND REPLY
ONDER 37 C.F.R. §1.)J11 AND 1,115

Hon. Commissioner of Patents
and Trademarks
Washington, D.C. 20231
Sir:
This is in response to the Office Action dated
June 21, 1987 in the above-identified application. Recon-

sideration and allowance of all claims is respectfully

requested in view of the following amendments and remarks.

AMENDMENTS

IN THE SPECIFICATION

At page 25, following line 5 of the original text,
delete the entire text of the insertion requested in the

amendment dated October 3, 1986 and insert in place thereof

Doc. 325 Att. 11

the following:}--Reference is made to FIGURES 1 through 21,

wherein: FIGURE 1 is a graphic representation of a radio-
immunoassay analysis of products of the invention; FIGURES 2
through 4 illustrate vector constructions according to the
invention; and, FIGURES 5 through 21 are DNA and polypeptide

sequences according to the invention.-=

At page 37,~1ine 6, please delete the entire text
of the insertion requested in the amendment dated October 3,

1982 [i.e., delete "duplicated as FIGURE 5 comprising por-
- / -
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At page 37, line 6, please delete "Table V* and
insert -=-FIGURE 5--. ”,,u

At page 37, line 6, please delete “"Table" and
insert =-FIGURE--. —

Please delete thg,entite text of pages 38 through
0. -~

At page 41, line 1, please delete “"Table V" and
insert in place thereof -~FIGURE 5--.

At page 42,-€:ne 25, please delete the entire text
of the insertion requested in the amendment dated October 3,
1986 [i.e., ", duplicated as FIGURE 6 comprising portions
6A, 6B, 6C, 6D and 65"]./

At page 42, line 25, please delete "Table VI" and
insert in place thereof =--FIGURE 6--.

—
Please delete the entire text of pages 43 through

47. _—

At page 48, line 1, please delete “Table VI" and
insert in place thereof --~FIGURE 6--.

At page 48,/;;ne 34, please delete "Table VI" and
insert in place thereof --FIGURE 6--.

At page 49, line 1, please delete "Table" and
insert in place-‘thereof =--FIGURE-~.

At page 49, T?ne 6, please delete "Table" and
insert in place thereof --FIGURE--.

At page 49, Tine 8, please delete "Table 6" and
insert in place thereof4;-FIGURE 6--.

At page 49, Elne 15, please delete "Table" and
insert in place thereof --FIGURE--.

At page 49, f;;e 16, please delete "Table VII,

below," and :nsert in piace thereof --FIGURE 9--.
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—
At page 49, line 18, please delete "Table" and

insert in place thereof ~~FIGURE=~--.

At page 49,’f§ne 27, please delete "Table 6" and
insert in place thereof --FIGURE 6--. —

pPlease delete the entire text of page 50.

At page 63f’f€;e 35, please delete “Table 6" and
insert in place thereof --FIGURE 6--. :

At page 65,/;ine 34, please delete "Table 6" and
insert in place thereeg,-— FIGURE 6--.

At page 66, line 12, please delete "Tables VIII
through XIV below" and insert in place thereof --FIGURES 10
through 15 and 7--.

please delete the entire text of pages 67
through 72. T

At page 73, line 1, please delete "Table VIII" and
insert in place thereof --FIGURE 10--.

At page 73, fgnes 6 and 7, please delete
"Table IX" and insert’in place thereof -~-FIGURE 1l--.

At page 73f line 21, please delete “(Tables XI and
XIII)" and insert in place thereof --(FIGURES 13 ard
15)--. P
At page 73, line 23, please delete "Tables X and
XII" and insert in place/thereof --FIGURES 12 and 1l4--.

At page 73,’I;ne 26, please delete "Table XI" and
insert in place thereof T-FIGURE 13--.

At page 73, lgne 32, please delete the entire text
of the insertion regrested in the amendment of October 3,
1986 [i.e., "duplicated as Figure 7.

—
At page 73, line 32, please delete "Table XIV" and

insert in place thereof --FIGURE 7--.
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At page 74, line 29, please delete "Table XIV" and
insert in place thereof/;rFIGURE 7=-.

At page 75, line 28, please delete the entire text
of the insertion requested in the amendment dated October 3,
1986 (i.e., "(the last-mentioned Table being duplicated as
FIGURE 8)"]. T

At page 75, line 28, please delete "Tables XV
through XXI" and insert in place thereof --FIGURES 16
through 21 and 8--. ///*'

At page 75, lines 30 and 31, please delete "Tables
XV, XVII and XIX" and insert in place thereof --FIGURES 16,
18 and 20--. —”,//

At page 75, line 32, please delete "Tables XVI,
XVIII andIXX" and insert in place thereof --FIGURES 17, 19
and 21--, —

Please delete the entire text of pages 77
through 82. ///’///

At page 83, line 21, please delete “Table XXI" and
insert in place theteoﬁ ~-FIGURE 8--,

At page 89,/i1ne 16, please delete "Table VI" and
insert in place theregﬁ/:- FIGURE 6--.

At page 90, line 15, please delete "Table V" and
insert in place thereof --FIGURE 5--. -

—

At page 90, line 16, please delete "Table VI" and
insert in place theteeﬁ/;:FIGURE 6-.

At page 90, lines 29 and 30, please delete “"Table
V and VI" and insert in placé thereof --FIGURES 5 and 6--.

At page 94.—I1ne 6, please delete "Tables V and
VI" and insert in place thereof -~-FIGURES S5 and 6--.

At page 94.'ilne 14, please delete "Tables V and

VI" and insert in place thereof =--FIGURES 5 and 6--.
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, - —
g At page 94, line 33, please delete "mammlain® and
; / -~ ipsert in place thereof --mampalian=-.
i IN THE DRAWING
Please enter drawing Figures S through 21 in
accordance with the "Letter" submitted concurrently here-
with.
/b‘ Please cancel claims 73-103 without prejudice.
/
’” Please insert new claims 104-134.
/ - .
;2 X --1p4. A purified and isolated DNA sequence

encoding erythropoietin, said DNA sequence selected from the
group consisting of:

{(a) the DNA seguences set out in Figures 5 and 6
or their complementary strands; and

_(b) DNA sequences which hybridize under striangent
conditions to the DNA sequences defined in (a).

o2

185. A purified and isolated DNA sequence
consisting essentially of a DNA sequence encoding human

erythropoietin.

19€. A purified and isolated DNA sequence
consisting essentially of a DNA sequence encoding monkey
erythropoietin.
;87. A procaryotic or eucaryotic host cell trans=
formed or transfected with a DNA sequence according to claim
/ o

9¢, 85 or X866 in @ manner allowing the host cell to

express erythropoietir.
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>

308. 2 biologically functional circular plasmid

or viraﬁ DNA vector including a DNA sequence according to
>

;% claim o4, 385, or 86,
U
/ ¢ |
/7, +¢9, A procaryotic or eucaryotic host cell stably

transformed or transfected with a DNA vector according to
. s
claim }68.
7
230, A purified and isolated DNA sequence

consisting essentially of a DNA sequence encoding a

. bt Qe a 4‘&::;(14' )
i/ polypeptide havmgl 3
sufficiently duplicative of that of erythropoietin to allow
possession of the biological property of causing bone marrow
cells to increase production of reticulocytes and red blood
cells, and to increase hemoglobin synthesis or iron
uptake.

7 7
3. A cDNA sequence according to claim .

¥¥7. A monkey species erythropoietin coding DNA
7
sequence according to claim M2,
/0 7
133 A DNA sequence according to claim 32 and
including the protein coding region set forth in Figure S.

Y
114, A genomic DNA sequence according to claim

Lo

1> _

135+ A humar species erythropoietin coding DNA

A 7255

sequence according to ciaim Ii4.
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3 /2
£Z7 21\, 1i6: A DNA sequerce according to claim 335 and

M{ including the protein coding region set forth in Figure 6.

1y
333, A DNA sequence according to claim 330 and

including one or more codons preferred for expression in
E.coli cells.
g A4
3+®. A DNA sequence according to claim <377
coding for expression of human species erythropoietin.
[e s~
35~ A DNA sequence according to claim 1i&

including the protein coding region set forth in Figure 7.

7 _ Z
326~ A DNA sequence according to claim and
including one or more codons preferred for expression in

yeast cells.

/4 /7
12t A DNA sequence according to claim i=265

coding for expression of human species erythropoietin.

g i 4
+22<= A DNA sequence according to claim J2%

including the protein coding regicn set forth in Figure 8.

20 7

323, A DNA seguence according to claim 436

covalently associated with a detectable label substance.

/ 29
424, A DNA sequence according to claim +23

wherein the detectabie label is a radiolabel.
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a7

#2%T A single-strand DNA s-juence according to
14 N 29
é? // claim 123+
mﬂ’ 3
3267 A procaryotic or eucaryotic host cell trans-
formed or transfected with a DNA sequence according to claim
'z
4-1-79, 1—(1- or 34 in a manner allowing the host cell to
express said polypeptide.
7
123~ A transformed or transfected host cell
23
according to claim 126 which host cell is capable of

glycosylating said polypeptide.

128 A transformed or transfected mammalian host
cell according to claim ¥27.
F
129~ A transformed or transfected COS cell
J—’
according to claim fi&.
A7
136~ A transformed or transfected CHO cell
-
according to claim 428
27
¥3r. A biologically functional circular plasmid
or viral DNA vector including a DNA sequence according to
claim 136
24
¥32. A procaryotic or eucaryotic host cell stably
transformed or transfected with a DNA vector according to

al
claim 13+,

7

30
133+ A DNA sequence according to claim 336 coding
for [Phel5hEPo, [Phed?inEPo, [Phel45)nEPO, [His’]hEPO,

A 7257 -5-
3 f

AM670089069 AM-ITC 00873736



Case 1:05-cv-12237-WGY  Document 325-12  Filed 03/19/2007 Page 9 of 13

éfézcjz2é/ [Asn2 des-Pro? through 11e)nepo, [des-Thr153 through

155)m-:1=o, ot [427-55]hEPO.
('

-~

-'3"/

134. A purified and isolated DNA sequence as set
out in Pigures 5 or 6 or the complementary strand of such a

sequence,==""

REMARKS

Upon entry of the above-requested amendments to
the specification, all of the original "Tables" in the
specification, except for original Tables I through IV, will
have been "converted" to Figures.

Upon entry of the above-requested amendments to
the claims, claims 104 through 134 will remain in the appli-
cation and will be correlated to prior claims 73 through 103

in the manner indicated in the following Table.,
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Prior Claim New Claim Prior Claim New Claim
73 104, 105, 106 90 122
74 107, 126~-130 91 123
75 108 92 124
76 109 93 125
77 110 94 131
78 111 9% 132
79 112 96 110
80 113 97 -
81 114 98 -
82 115 99 -
83 116 100 133
84 - 101 -
85 117 102 -
86 118 103 ) 134
B7 119
88 120
89 121

The amendments to the claims are being made with-
out prejudice to Applicant to pursue claims of the same or

sihilar scope as those cancelled in a duly-filed continuing

application.

A. The Claimed Subiject Matter

As related in Applicant's prior communications,
the claims remaining in this application relate to DNA
sequences, DNA vectors, transformed and transfected host
cells useful in the preparation of biologically active
erythropoietin products including, e.g., polypeptide frag-
ments and analogs of erythropoietin.

Independent ciaim 104 is thus directed to purified
and isolated DNA sequences substantiélly defined by refer-
ence to the DNA sequences revealed in Figures 5 and 6 and

independen: claims 105 and 106 are specifically directed to

_‘;3’_
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purified and isolated DNA sequences encoding human and
monkey erythropcietin. Dependent claims 107-109 respec-
tively relate to host cells transformed or transfected with
erythropoietin expressing DNA, to vectors including such DNA
and to hosts transformed with such vectors.

Independent claim 110 is directed generally to DNA
sequences which code for procaryotic or eucaryotic host
express%on of polypeptides having amino acid sequences
sufficiently duplicative of that of erythropoietin to allow
for specified erythropoietin properties. Dependent claims
111-134 are directed to presently preferred forms of DNA
sequences, vectors, and transformed or transfected hosts
based on the claim 110 DNA sequences. Claims 127-130 speci-
fically relate to the host cell systems exemplified by

Examples 7, 8 and 10.

B. The Outstanding Office Action, The
Rejections Of The Claims And
Applicant's Responses Thcreto

In the cc==1. "~»+i~~ dated March 12, 1987,
Applicant responded to numerous outstanding objections to
the specification aud rejections to the claims under §§112,
101, 102 and 103. Applicant understands that the amendments
and remarks set out in the March 12, 1987 communication have
resulted in reconsideration and withdrawal of the following
rejectiorss propounded in the Action dated February 5, 1987:

{l) The Section 112 (2nd paragraph) rejection of
certain claims on grounds of their reference to drawings;

(2) The "provisional" Section 101 rejection of
claims based on copending parent patent applications;

{3) The rejection 0of certain claims under Section

112 (2nd paragraph) for incorporation of brackets;

A 7260 -
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{4) T... rejection of certain claims under Section
112 (1lst paragraph) due to alleged lack of specificity of
reference to "hybridization";

(S) The rejection of certain claims under Section
103 based on the Sue et al. reference when considered with
the Breslow et al. or Woods et al. references;

(6) The rejection of certain claims under Section
103 brsed on the Sue et al. reference and other specified
secondary references; and

(7) The rejection of at least certain claims
under Section 102(b) based on the Talmadge et al. reference.

Due to the number and variety of new objections
and rejections set forth in the Action dated June 21, 1987,
Applicant submits that the issues raised therein are bes:t
treated by means of responses which "track" the order of

their appearance in the Action.

1. The Renewed Objections To The Disclosure
Based On Reference To Drawings And
Fiqures May Prcperly Be withdrawn

As indicated above, application has now
voconverted" all Tables in the specification {other than
Tables I through IV) into Figures. Applicant disagrees that
the submission of these Figures 5 through 8 in a separate
envelope labelled as an Exhibit was an inappropriate or
improper way of presenting the drawings. Notwithstanding
this disagreement, Applicant is concurrently submitting a
complete set of new Figures 5-21 under cover of a "Letter"
requesting entry of the same. Despite the fact that Appli~
cant maintains that reference to Tables, in sequence in the
rigures, would facilirtate readi-g of the specification, none
of the Figures :nciude nctations of their historical basis
in Tables of zne specification.

-2 -
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? No Basis Exists For Rejection
Of The Claims Under 35 U.S.C. §112
{First or Second Paragraphs)

In the Action dated June 21, 1987, certain new
rejections of prior claims 73 through 102 were propounded.
More specifically, the Examiner first objected to element
"(c)" of claim 73 as indefinite and unduly broad, stating
that the recitation, "but for the degeneracy of the genetic
code" was unclear, and that the recitation, "would
hybridize" was improperly “"permissive". Applicant respect-
fully disagrees with the Examiner's position. As clearly
delineated in the specification (see, e.g., page 94, lines
15-24), element “(c)" of claim 73 (which hes it origins in
original claim 14) clearly delineates as within the scope of
Applicant's invention those naturally-occurring allelic or
manufactured or mutagenized genomic and ¢cDNA sequences
which, but for the degeneracy of the genetic code, would
hybridize to the Figure 5 or Figure 6 sequences. Applicant
submits that the specification fully "enables" such
seguences (see, e.g., the ECEPO and SCEPO, E.coli and yeast
preference codon DNA sequences) and that a person of
ordinary skill in the art would clearly understand what was
embraced by the recitations cf claim. Clearly if one manu-
factures or mutagenizes a gene to include, e.g., & position
4 arginine-specifying codon AGG rather than CGC as in Figure
6, the prospects for hybridization between the manufactured
sequence and the Figure 6 sequence are diminished. The same

amino acid is encoded, however, and but for the degeneracy

of the genetic code the three-base codon provided would

hybridize,
Despite this position, Applicant acknowledges the
Examiner's notation of equivalence in scope of alternatively

worded claims:
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