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These results demonstrate that Dr. Eschbach used a pharmaceutical composition
containing amounts of erythropoietin sufficient to cause increases in reticulocyte count, plasma
iron clearance rate (i.e., ferrokinetic effects), erythroid cells in the marrow, and red cell mass.
Therefore, the Eschbach Sheep Study discloses the use of a “therapeutically effective amount” of
EPO as that term has been construed by the Federal Circuit.

Based on the results of his sheep study, Dr. Eschbach repeatedly predicted the
administration of EPO to humans would be effective in treating anemia. See, for example:

Dr. Eschbach predicted “that if and when human EPO became

available in sufficient quantities, it would correct the anemia....”
(ESCH 0000022-24 at 24).

“These results predict that Ep therapy should be effective in
treating the anemia of CRF in humans.” (ESCH 0000025-31 at
26).

“These animal studies suggest that Ep therapy should correct the
hypoproliferative anemia of CRF.” (ESCH 0000025-31 at 30).

“In addition, the experience with the sheep model suggested that
Epo worked equally well in the uremic and normal condition,
predicting that it would be effective in uremic humans.” (ESCH
0000058).

“...we speculated that Epo would be effective in human CRF if and
when Epo became available.” (ESCH 0000059).

Amgen confirmed the predictability of using an EPO pharmaceutical composition in
humans based on the results of Dr. Eschbach’s Sheep Study by referring to the sheep study in its
orphan drug application in 1986, stating “the sheep model of stable or progressive ESRD used in
Eschbach’s study mimics that seen in human disease.” Further, Amgen stated in the same
application “...Eschbach, et al., (1984) were able to demonstrate the efficacy of erythropoietin in

uremic sheep.” (AM-ITC 00081295)
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Therefore, based on Eschbach’s study, it would have been obvious to one skilled in the
art to create a pharmaceutical composition comprised of a therapeutically effective amount of
human erythropoietin and a pharmaceutically acceptable diluent, adjuvant or carrier.

6. Baron, Goldwasser, Essers, and Eschbach Render The Asserted
Claims of the ‘933 Patent Obvious

In addition to invalidating claim 1 of the ‘422 patent, the foregoing clinical studies also
render claims 3, 7, 8, 9, 11, 12, and 14 of the 933 patent obvious. As demonstrated herein,
supra at subsection C.8, and in the Expert Reports of Dr. John Lowe and Dr. Rodney Kellems,
one of skill in the art as of the time of the application of the patents-in-suit would have found it
obvious to create a DNA clone encoding human erythropoietin and expressing such a cDNA in a
mammalian host cell, such as a CHO cell. Once the skilled worker had recombinant human
erythropoietin, it would have been obvious to develop pharmaceutical compositions with a
“diluent, adjuvant, or carrier” for use in clinical trials to demonstrate the “in vivo biological
property of causing bone marrow cells to increate production of reticulocytes and red blood
cells,” as well as “treating a kidney dialysis patient...in an amount to increase the hematocrit
level of said patient.”

For example, the Goldwasser and Baron Hamster study discloses a pharmaceutical
composition comprising urinary erythropoietin and human serum albumin, a commonly known
diluent. This study demonstrated an increase in hematocrit levels of up to 40% compared to

control patients. See supra. Similarly, Dr. Eschbach’s Sheep Study demonstrated the use of a

! The Court in this case has already held that claim 9 of the ‘933 was invalid for lack of
definiteness. See Amgen Inc. v. Hoechst Marion Roussel, Inc., 126 F. Supp. 2d 69, 165 (D.
Mass. 2001), aff"d in part, 314 F.3d 1313, 1342 (Fed. Cir. 2003). The Federal Circuit in its
August 2006 opinion reiterated this holding that claim 9 of the ‘933 patent was invalid. See
Amgen Inc. v. Hoechst Marion Roussel, Inc., 457 F.3d 1293, 1299 n.5 (Fed. Cir. 2006)
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pharmaceutical composition containing sufficient amounts of erythropoietin from sheep plasma
to cause increases in reticulocyte count, plasma iron clearance rate (i.e., ferrokinetic effects),
erythroid cells in the marrow, and red cell mass. See supra.

In fact, Dr. Lin testified in his deposition that once recombinant erythropoietin worked in
mice, there would be a “reasonable expectation” that it would work in humans. For example, Dr.

Lin testified as follows:

THE WITNESS: By then, we already know the
recombinant human erythropoietin is
biologically active in vivo, which we would expect it would
be pharmaceutical --
therapeutically useful.
BY MS. BEN-AMI:
Q Now, when you say that at that point, you knew it
was biologically active in vivo,
under what system?
A In the animal system.

Lin Tr., dated 3/28/07, at 108-109,

...By November 30th, 1984, had you determined that if it worked
in a mouse, the

EPO would work in a human?

[objection]

THE WITNESS: 1 would think so.

The reason is that -- one would probably worry it would not
work in mice because there would be a difference between mice
and human. If it work in mice, have a very good chance it would
work in human.

BY MS. BEN-AMI:

Q So it was your understanding on November 30, 1984, that if
EPO would work in
mice, there would be a reasonable expectation it would work in
humans?

A That's correct.

Lin Tr., dated 3/28/07, at 110.

Q When you were doing your work on EPO, when did you come
to a complete understanding
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that you could make a pharmaceutically -- a pharmaceutical
composition as is written out in

claim 1 of the '422 patent?

[objection]

THE WITNESS: I'm not expert to --I'm not even qualified
to explain the claim.

But let me just put it this way: To say that after probably
March, '84, once we have expressed erythropoietin gene that show
that it have the in vivo activity, now we could expect that it could
be -- would expect it would be useful for use in -- for use in
patients which would require erythropoietin treatment such as
patient under kidney dialysis, for example.

Q Okay.
So once you did what test?
A After we have obtained the in vivo activity in the animal
test.
Q And all I'm asking you is what kind of test are you talking
about?
A The mouse test, yeah.
At that time, was tested in mice.
Q Okay.

And once you did that, you conceived -- you had a fixed
understanding that the EPO you were producing would be
therapeutically effective in humans?

[objection]

THE WITNESS: We -- from those data, we would expect

that it would work in the --the human -- the clinical setting

Lin Tr., 3/29/97, at 375-377.
In fact, Dr. Lin also testified that once the EPO gene was expressed in a mammalian host

cell, he fully expected that it would have biological activity.

Q My question was, whether you had the expectation when you
had the genomic EPO gene
that when put into a mammalian cell and expressed, that the
resulting EPO would be
biologically active?
[objection]

THE WITNESS: Of course, we would expect that it -- to be
-- to have that activity -- in the biological activity.

Lin Tr., 3/29/07, at 367-368
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This is further supported by the fact that all of the method of treatment claims in the

patents-in-suit were supported by a specification which contained no data on human clinical

trials, but only a single mouse study involving 7 mice. See ‘868 patent, col. 29, In. 49-62.

Moreover, as detailed in Roche’s prior supplemental response to interrogatory regarding

double patenting based on the Lin ‘008 patent, Amgen repeatedly told the Patent Office in

Interference Proceedings that the (1) DNA encoding erythropoietin and (2) the process for

making a recombinant erythropoietin having in vivo biological properties were “the same

invention.” Amgen argued that the resolution of the priority and inventorship issues of the count

of the DNA sequence, by “necessity,” determined these issues for the process for making a

recombinant biologically active protein. In particular, Amgen stated in briefing papers that:

The same is true with regard to the count of Interference 102,097
[process for making EPO]. If Lin was the first to invent a host cell
containing a DNA sequence in a manner allowing the host cell to
express rEPO as determined by the Court, he is of necessity the
first to invent the process of making rEPO using such the host cell
(see the count of Interference 102,097) [process for making EPO].

Reply By Senior Party Lin, Interference Nos. 102,096 and 102,09, dated 1/25/90 at 3 (emphasis

added).

Fritsch [Genetics Institute] errs in saying that the District Court
case did not involve the count (process for making EPO) of
Interference No. 102,097. The Court assessed the priority
evidence regarding the DNA sequence used to make EPO and the
reduction to practice of the sequence necessarily and inherently
includes the use of that sequence to make EPO according to the
count of Interference No. 102.097.

Id. at9. Amgen stated the following in its final brief to the Board:

31464730.DOC

While the count is directed to a process for preparing in vivo
biologically active EPO using a mammalian host cell transfected or
transformed with an isolated DNA sequence encoding human EPO
[i.e., the process patent claims], and the litigation was directed to
the purified and isolated DNA sequence and host cells transfected
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or transformed thereby [i.e., the '008 DNA claims], it is evident
that these are only different manifestations of the same
invention as acknowledged by Fritsch et al in their Motion Q here
(and in Motion G in Interference No. 102,096). Clearly, the whole
purpose and intent of the purified and isolated DNA sequence
encoding human EPO (and host cells transfected therewith) at
issue in the litigation was to express in vivo biologically active
human EPQ. Stated otherwise, the process language of the Lin
patent claims at issue in the litigation ("encoding human EPO")
[see '008 patent claims] is, for all intents and purposes, a
description of the present count, One cannot be sure he has the
sequence until he has successfully expressed in vivo biologically
active human EPO. This involves culturing the transfected cells
and isolating the expression product to determine whether or not it
has the required in vivo activity. Hence, the priority holding in the
litigation is directly on point, notwithstanding the different
statutory class of claims involved.

Brief for the Senior Party Lin, Interference No. 102,097, dated 7/29/91 at 25-26 (Ex. J)
(emphasis added). Amgen urged the Patent Office Board that the process for making

biologically active glycosylated EPO in vivo, (as recited in the process claims of the ‘868, ‘698

and ‘349 patents), is the same invention as the isolated DNA sequence and host cells, (as
claimed by the earlier issued ‘008 patent). In fact, Amgen insisted that the claims of the ‘008.
patent actually recite process steps, i.e., “encoding human EPO,” that are identical to the process
steps of the count because skilled workers would not know they had the EPO sequence until it
was expressed in vivo to sho-w biological activity. See also Brief for the Senior Party Lin,
Interference No. 102,097, at 5, 10, 23-24, 27, 34, 57-58),

Thus, once it was obvious to make recombinant human erythropoietin in CHO cells
(claims 3, 7, and 8), these foregoing clinical studies also made it obvious for one of skill in the
art to create pharmaceutical compositions with adjuvants, diluents, or carriers to treat kidney
dialysis patients in an amounts effective to increase hematocrit levels, reticulocytes, and red

blood cells (claims 9, 11, 12, and 14).
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7. Synthetic Gene

All of the asserted Lin patent claims are invalid under section 103 because it would have
been obvious to a person of ordinary skill in the art having a synthetic gene encoding for human
erythropoietin to use recombinant DNA cloning techniques known in the art prior to October
1983 to express the EPO gene in a CHO cell to obtain EPO. Therefore, prior to October 1983,
each of the claimed processes, products and pharmaceutical compositions recited by each of the
asserted Lin patent claims would have been obvious.

Several methods for synthesizing DNA and genes were known prior to October 1983.
Specifically, U.S. Patent No. 6,936,694 having a priority date of April 15, 1983, discloses all of
the key elements required for producing a gene sequence from a known peptide sequence.
Additionally, several genes, such as human pro-insulin, human interferon-alpha 1 and human
growth hormone, had been synthesized prior to October 1983 using the techniques known in the
art. (Fromm paragraphs 20-50).

Using human urinary EPO, the peptide sequence for EPO could have been determined
using the peptide microsequencing methods available in 1983. The introduction of the gas phase
sequencer in 1981 reduced the amount of protein required for sequencing. Additionally, the
prior art taught how to obtain purified EPO in amounts sufficient for sequencing EPO. (Miyake
et al. (1977)). Dr. Goldwasser was able to isolate approximately 8mg of EPO using the method
disclosed in Miyake et al. Amgen’s scientist, Dr. Strickland was later able to reproduce the
Miyake et al. method of purification. Therefore, obtaining the peptide sequence of
erythropoietin would have been possible using the peptide microsequencing methods of 1983
assuming sufficient milligram amounts of highly purified EPO were available. In addition, prior

to October 1983, the role of signal peptides was widely known and one of skill in the art could
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have added an appropriate signal peptide to EPO to express the EPO gene in CHO cells.
(Fromm paragraphs 51-71)
8. DNA cloning

All of the asserted Lin patent claims are invalid under section 103 because it would have
been obvious to one of skill in the art prior to 1983 to isolate a DNA encoding human
ewﬁopoictin and then to produce an in vivo biologically active recombinant human
erythropoietin by expressing such a DNA in a mammalian host cell, such as a CHO cell.
Therefore, prior to October 1983, each of the claimed processes, products and pharmaceutical
compositions recited by each of the asserted Lin patent claims would have been obvious.

Prior to October 1983, there were numerous cell lines available which could be used as
sources of erythropoietin and erythropoietin mRNA. These cells or supernatant were made
available to others prior to October 1983. (See Gaylis, Fisher & Shouval reports)

Prior to October 1983 it would have been obvious for the skilled practitioner with access
to sufficient quantities of purified human EPO to construct a cDNA library from one of several
EPO producing human cell lines and to isolate a human EPO ¢cDNA by screening such a library
with an appropriate oligonucleotide probe based on knowledge of the partial amino acid
sequence of the protein. Using techniques known in the art and described in the available
literature, the skilled practitioner would have had a reasonable expectation of success in
obtaining a cDNA clone encoding EPO. Further, it would have been obvious for tﬁe skilled
practitioner to use the EPO cDNA clone to clone and characterize the human EPO gene.

Prior to October 1983, one of skill in the art would have had a reasonable expectation of
success in cloning the EPO gene using a cDNA library. Techniques for use in cDNA cloning
were known in the art and described in available literature prior to 1983. Prior to 1983, scientists

were using at least two standard approaches to “clone,” or isolate genes from mammalian cells.
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These two approaches were based on use of two types of large collections of cloned DNA
fragments, commonly referred to as DNA libraries. The first approach used genomic DNA
libraries, and the second used complementary DNA (cDNA) libraries. (Lowe paragraphs 30-42)

Provided one skilled in the art had a sufficient amount of hEPO protein, one would
have had a reasonable expectation of success in isolating cDNA clones for EPO using
degenerate oligonucleotide probe screening. Prior to October 1983, direct screening with a
mixed pool of oligonucleotide probes, based on a partial amino acid sequence of a desired
protein, had been established as a reliable method for screening genomic and cDNA libraries.
Therefore, once one had sufficient information about the amino acid sequence of a protein to
design appropriate probes, such screening methodology provided the skilled scientist with a
reasonable expectation of success in cloning the gene for that protein. With sufficient amounts
of protein, one could readily obtain sequence information for any number of different portions of
the amino acid sequence using known techniques for protein sequencing. To use this
methodology to screen a cDNA library for the EPO gene, one only needed enough information
about the erythropoietin amino acid sequence to design a suitable degenerate oligonucleotide
probe. Prior to October 1983, the design of suitable degenerate oligonucleotide probes could be
obtained with small amounts of protein or peptide. (Lowe paragraphs 43-44)

The availability of purified EPO and EPO tryptic fragments from Dr. Goldwasser was
necessary to Lin’s cloning of the EPO gene. Without sufficient protein material, it was not
possible to construct probes. According to Drs. Lin and Goldwasser, Goldwasser’s purified
urinary EPO was the only source available that was useful for sequencing. Further, Lin was only
able to successfully clone the EPO gene after he received correct sequence information based on

Dr. Goldwasser’s tryptic fragments sent to Amgen in August 1983. Therefore, had Dr.
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Goldwasser made purified EPO protein or tryptic fragments available to the public, the Lin
patents would have been obvious. (Lowe paragraphs 45-60)

Additionally, an article published by Amgen’s Scientist, Por Lai, prior to the filing of the
November 11, 1984 application, disclosed the sequencing of the EPO tryptic fragments used to

clone the gene. Por Lai, Technical improvements in protein microsequencing, Analytica

Chimica Acta, Volume 163, 1984, Pages 243-248.

Prior to October 1983, methods for using highly degenerate oligonucleotide probes to
screen libraries were well described in the art. It would have been obvious to one skilled in the
art to generate suitable probes for screening a cDNA library from information about the amino
acid sequence of tryptic fragments of the EPO protein. Further, it would have been obvious to
one skilled in the art to use available EPO producing cell lines to construct a cDNA library from
the mRNA of such EPO producing cells and to screen that library using the degencrate probes.
(Lowe paragraphs 61-94)

Additionally, it would have been obvious to express the EPO gene in mammalian host
cells such as CHO cells to produce a biologically active glycosjlated protein. Dr. Lin himself
testified that it was known that a COS cell is a quick way to express a gene. Dr. Lin also
testified that the use of CHO cells was suggested to him by a curator at the ATCC. (Lowe
paragraphs 95-134)

Prior to October 1983, each of the claimed processes, products and pharmaceutical
compositions recited by each of the asserted Lin patent claims would have been obvious. None
of the particular limitations found in any of the asserted claims define any further distinction that
would have rendered the particular claimed products or processes non-obvious to one of skill in

the art at the time. This is confirmed by the fact that Genetics Institute expressed rHuEPO in a
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mammalian host cell, and purified it from the culture media prior to the filing of Lin’s November

30, 1984 application. (Lowe paragraphs 135-171, 219-243)

Listed below is additional support for the assertion that all of the Lin patent claims are

invalid under section 103 because it would have been obvious to one of skill in the art prior to

1983 to isolate a cDNA encoding human erythropoietin and then to produce an in vivo

biologically active recombinant human erythropoietin by expressing such a cDNA in a

mammalian host cell, such as a CHO cell:

e Adenectal. Nature 282: 615-6, “Controlled synthesis of HbsAg in a differentiated human

liver carcinoma derived cell line”
AM-ITC 00364892-96
AM-ITC 00364871-72
AM-ITC 00372555
AM-ITC 00372067-228
AM-ITC 00364863-71
AM-ITC 00367241-42
AM-ITC 00367237-38
AM-ITC 00370295
AM-ITC 00373793
AM-ITC 00364971-72
AM-ITC 00364959-60
AM-ITC 00364959
AM-ITC 00364956-58
AM-ITC 00367293
AM-ITC 00364847-60
AM-ITC 00364800
AM-ITC 00369667-847
AM-ITC 00364953-54
AM-ITC 00364951-53
AM-ITC 00373738-42
AM-ITC 00364985-86
AM-ITC 00364979-81
AM-ITC 00364979
AM-ITC 00364977
AM-ITC 00370545-667
AM-ITC 00364947-50
AM-ITC 00364944-47
AM-ITC 00364944-45
AM-ITC 00364951
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AM-ITC 00373601-737
AM-ITC 00373330-35
AM-ITC 00364941-42
AM-ITC 00364927-29
AM-ITC 00378687
AM-ITC 00364905-08
AM-ITC 00373596
AM-ITC 00364802
AM-ITC 00374434
AM-ITC 00174527
AM-ITC 00113058-60
AM-ITC 00148954
AM-ITC 00784965-67
AM-ITC 00414984-85
AM-ITC 00145916-18
AM-ITC 00211739-40
AM-ITC 00874937-45
AM-ITC 00172320-24
AM-ITC 00138784-90
AM-ITC 00239491-99
AM-ITC 00347087-094
AM-ITC 00168239-481
AM-ITC 00138942-45
AM-ITC 00050916-22
AM-ITC 00841410
AM-ITC 00148961-81
AM-ITC 00113349-50
AM-ITC 00113651-54
AM-ITC 00148971
AM-ITC 0013655-72
AM-ITC 00074296
AM-ITC 00373329
AM-ITC 00168239-481
AM-ITC 00113064-66
AM-ITC 00347087-94
AM-ITC 00113067
AM-ITC 00932121
AM-ITC 00373328
AM-ITC 0033097
AM-ITC 00113058-60
AM-ITC 00113673
AM-ITC 00051976-1135
AM-ITC 00057704
AM-ITC 00057723
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AM-ITC 00057735
AM-ITC 00057708-18
AM-ITC 0057689-701
AM-ITC 00057687
AM-ITC 00057688
AM-ITC 00050918
AM-ITC 00050919
AM-ITC 00784956
AM-ITC 00174334-35
AM-ITC 00953205-225
AM-ITC 00953210
AM-ITC 00953223
AM-ITC 00953277
AM-ITC 00953214
AM-ITC 00953220-221 (added to list)
AM-ITC 00953221
AM-ITC 00953222
AM-ITC 00953233
AM-ITC 00953699-700
AM-ITC 00873694-95
AM-ITC 00873748
AM-ITC 00052045
AM-ITC 00057704
AM-ITC 00057723
AM-ITC 00057735
AM-ITC 00057708-18
AM-ITC 00057689-701
AM-ITC 00057687
AM-ITC 00057688
AM-ITC 00366019-21
AM-ITC 00265548
AM-ITC 00410931-411088
AM-ITC 00410960-61
AM-ITC 00410964
AM-ITC 00368663
AM-ITC 00364221
AM-ITC 00378667
AM-ITC 00378249
AM-ITC 00368801
AM-ITC 00364235-36
AM-ITC 00376971
AM-ITC 00378117-75
AM-ITC 00376852
AM-ITC 00368681
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AM-ITC 00373324

AM-ITC 00364798

AM-ITC 00373325

AM-ITC 00373326

AM-ITC 00364799-800

AM-ITC 00364901

AM-ITC 00981800

AM44 1508568

Amgen Response to Request for Admission No. 19

Amgen Response to Interrogatory No. 21, at 34, 37

Amgen, Inc. v. Chugai Pharms. Co., 13 U.S.P.Q.2d 1737 (D. Mass. 1989) — 1989 WL
169006

Canaani, PNAS 79: 5166-70, “Regulated expression of human interferon B1 gene after
transduction into cultured mouse and rabbit cells”

Chang, S.E., Cell 7: 391-6, “Elevated Dihydrofolate Reductase Messenger RNA Levels in
Methotrexate-Resistant BHK Cells

Collen, J., Pharm. & Expt. Therapeutics 231: 146-52, “Biological Properties of Human
tissue-type plasminogen activator obtained by expression of recombinant DNA in
mammalian cells”

Congote L.F., Can. J. Biochem. 55: 571-575, “beta -Fetoprotein production and
erythropoiesis in cell cultures of human fetal liver”

Congote and Solomon, Endocrinol. Res. Commun. 1: 495-504, “On the Site of origin of
Erythropoietic factors in human fetal tissues”

Deposition of Eugene Goldwasser

Deposition of Eugene Goldwasser (not on original list)

Deposition of Eugene Goldwasser (not on original list)

Deposition of Eugene Goldwasser (exhibits)

Deposition of Fu-Kuen Lin

Deposition of Fu-Kuen Lin (exhibits)

Deposition of Fu-Kuen Lin

Deposition of Joan Egrie

Eschbach, J. Clin Invest 74: 434-441, “The Anemia of Chronic Renal Failure in Sheep”
European Patent Application - EP 0088540 - Fiers (‘540 app)

Fried W, Blood 40: 671-7

Fritsch v. Lin, 21 USPQ2d 1737 (relative to Interference No. 102,097)

Gething and Sambrook, Nature 293: 620-5, “Cell surface expression of influenza
haemagglutinin from a cloned DNA copy of the RNA gene”

Gluzman, Cell 23: 175-82, “SV40 - transformed Simian cells support the replication of early
SV40 mutants”

Goeddel et al, PNAS 76:106-110, “Expression in Escherichia Coli of chemically synthesized
genes for human insulin”

Goldberg et al. Proc. Natl. Acad. Sci. 84: 7972-6, “The regulated expression of
erythropoietin by two human hepatoma cell lines”

Goldwasser, PNAS 68: 697-98, “Purification of Erythropoietin.”
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e Grafet al., Somatic Cell Genetics 5: 1031-44, “Transformation of the Gene for Hypoxanthine

e Graham, Virology 52: 456-7, “A new technique for the Assay of Infectivity of Human
Adenovirus 5 DNA”

Gray, PNAS 80: 5842-46, “Cloning and expression of murine immune interferon cDNA”

¢ Gruber et al., Exp. Hematol. 5: 392-8, “Identification of Erythropoietin producing cells in
fetal mouse liver cultures”
Hayes 1983

e Haynes and Weissmann, Nucleic Acid Res. 11:687-706, “Constitutive, long-term production
of human interferons by hamster cells containing multiple copies of a cloned interferon gene”

s Hewick, J. Biol. Chem. 256: 7990-7, “A Gas-Liquid Solid Phase Peptide and Protein
Sequenator”

e Higashi et al. J. Biol. Chem. 258: 9522-29, “Structure and Expression of a Cloned cDNA for
Mouse Interferon-B”

Hunkapiller, Science 219: 650-9, “Protein Sequence Analysis: Automated Microsequencing”
Itakura et al. Science 198: 1056-73, “Expression in Escherichia coli of a chemically
synthesized gene for the hormone somatostatin”

s Jacobs K., Nature 313: 806 - 810, “Isolation and characterization of genomic and cDNA
clones of human erythropoietin”

¢ Kaufman and Sharp, Mol. Cell. Biol. 3:1598-1608, “Growth-Dependent Expression of
Dihydrofolate Reductase mRNA from Modular cDNA Genes”

e Cited in Lowe as Kaufman 1982 - Two docs from which to choose - Construction or
Amplification

¢ Kaufman, Journal Unknown pp. 601-21, “Amplification and expression of sequences
cotransfected with a modular dihydrofolate reductase complementary DNA gene”

e Kaufman and Sharp, Mol. Cell. Biol. 2: 1304-19, “Construction of a Modular Dihydrofolate
Reductase cDNA Gene: Analysis of Signals Utilized for Efficient Expression”

o Knowles et al., Science 209: 497-9
Lai et al., J. Biol Chem 261: 3116-3121, “Structural Characterization of Human
Erythropoietin”

e Mark et al. 1984 at 5662. (re: work at Cetus)

e Marston FA. The purification of eukaryotic polypeptides synthesized in Escherichia coli.
Biochem J. 240:1-12,

Martial et al, Science 205:602-607

McBride , Transfer of Genetic Information by Purified Metaphase Chromosomes
McCormick, Mol.Cell. Biol. 4:166~72, “Inducible expression of amplified human beta
interferon genes in CHO cells”

Merril et al. Nature 233:398

Miyake, J. Biol Chem 252: 5558-64, “Purification of Human Erythropoietin

Nielsen et al., Blood 70:1904, “Regulation of Erythropoietin in a Human Hepatoblastoma
cell line”

o Okazaki et al., Acta Hepato-Gastroenterol 26: 248-252, “Heptacellular Carcinoma
associated with Erythrocytosis A Nine Year survival after successful chemotherapy and Left
Lateral Hepatectomy”

e Pellicer etal., Cell 14:133-141,“

31464730.D0C 50

————— e



Case 1:05-cv-12237-WGY  Document 878-30  Filed 08/27/2007 Page 17 of 38

CONTAINS RESTRICTED ACCESS CONFIDENTIAL MATERIAL
PURSUANT TO PROTECTIVE ORDER

e Scahill et al., PNAS 80: 4654-8, “Expression and characterization of the product of a human
immune interferon cDNA gene in Chinese hamster ovary cells”

e Sherwood and Shouval, Continuous production of erythropoietin by an established human
renal carcinoma cell line: Development of the cell line”

e Sherwood and Shouval, Clinical Research 31: “Abstract Documents” (re: RC-1 Cell line as
EPO source)

e Shimke, Amplified dihydrofolate reductase genes are localized to a homogenously staining
region of a single chromosome in a methotrexate-resistant Chinese hamster ovary cell line
1978

e Shouval et al, Cancer Res 48:3430-3434, Erythropoietin-induced polycythemia in Athymic
mice following transplantation of a human renal carcinoma cell line

e Subramani et al., Mol. Cell. Biol. 1: 854-64, “Expression of the mouse dihydrofolate
reductase complementary deoxyribonucleic acid in simian virus 40"

e Suggs SV, PNAS 78:6613-17, “Use of Synthetic Oligonucleotides as hybridization probes:
Isolation of cloned cDNA sequences for human b2-microglubin”

e Sveda and Lai, PNAS 78: 5488-92, “Functional expression in primate cells of cloned DNA
coding for the haemagglutinin surface glycoprotein of influenza virus”

e Taniguchi et al. Nature 302: 305-310, “Structure and expression of a cloned cDNA for
human interleukin-2"

e Urlaub et al., PNAS 77: 4216-20, “Isolation of Chinese hamster cell mutants deficient in
dihydrofolate reductase activity”

e US Patent No. 4,558,005 - Goldwasser - Monoclonal Anti-Erythropoietin
US Patent No. 4,558,006 - Egric
US Patent No. 4,966,843 - McCormick - Expression of Interferon Genes in Chinese Hamster
Ovary Cells (‘843 Patent)

e US Patent No. 4,766,075 - Goeddel - Human Tissue Plasminogen Activator (‘075 Patent)

e US Patent Application - 438,991 (1st application - priority app) - McCormick (‘991 app)

e US Patent No. 4,399,216 - Axel - Processes for Inserting DNA into Eucaryotic Cells and for
Producing Proteinaceous Materials

o US Patent No. 4,703,008 - Lin - Purified and Isolated DNA sequence / transformed host
cells. (‘008 Patent)

e US Patent No. 4,757,006 - Toole Jr. - Human factor VIII-C Gene and recombinant methods
for production

e US Patent No. 4,741,901- Levinson - Preparation of Polypeptides in vertebrate cell culture
(901 Patent)

e Varki, Glycobiology
Wigler et al., Cell 11: 223-32, “Transfer of Purified Herpes Virus Thymidine Kinase Gene to
Cuitured Mouse Cells”

Wigler et al., PNAS 76: 1373-6 “DNA Mediated Transfer of the adenine . . .”
Willecke et al., PNAS 75:1274-1278, “Cotransfer of two linked human genes into cultured
mouse cells”

» Wullems et al., Somatic Cell Genetics 2:155-164, “Expression of human hypoxanthine
Phosphoribosyl transferase in Chinese hamster cells treated with isolated human
chromosomes”
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¢ Yipetal, PNAS 78:1601-05, “Partial purification and characterization of human (immune)
interferon”

e Zanjani etal., J. Clin, Invest. 67, 1183-8, “Studies on the Liver to Kidney Switch of
Erythropoietin Production”

e Zinn et al., PNAS 79: 4897-901, “Regulated expression of an extrachromosomal human B-

interferon gene in mouse cells”

Maniatis & Fritsch (treatise)

AM-ITC 00212357-64

AM-ITC 00347670-80

Deposition of Hood

AM-ITC 00113647-49

Amgen Supp. Response to Interrogatory No. 3

AM-ITC 00113687-91

AM-ITC 00177616-17

AM-ITC 00138840-48

AM-ITC 00234881

AM-ITC 00174810-14

AM-ITC 00175694-95

AM-ITC 00174790-95

AM-ITC 00168328-33

AM-ITC 00113605-06 (exhibit 14 in Lin Depo Tr. 3/28/07)

AM-ITC 330558-681 (leading zeroes? - not in report)

AM-ITC 00364939-940

AM-ITC 00364 (missing remaining bates number?)

UCH000000512-513

UCH000000808-814

UCHO000000804-805

UCH000000526-528

UCH000003431-441

Fritsch v. Lin, 21 USPQ 2d 1731

Interference No. 102,096 (Interference Proceedings) - (relative to Fritsch v. Lin, 21 USPQ 2d

1731) _

Interference Testimony ~ Lin

Anderson & Kingston, PNAS 80: 6835-6842, “Isolation of a genomic clone for bovine

pancreatic trypsin inhibitor . . .”

e Wallace
Wallace
Prochownick et al., J. Biol. Chem. 258: 8389-94, “Isolation of a cDNA Clone for Human
Antithrombin III”

o  Woods, PNAS 79: 5661-5, “Isolation of cDNA clones for the human complement protein
factor B, a class III major histocompatibility complex gene product”

o  Whitehead, PNAS 80: 5387-91, “Use of a cDNA clone for the fourth component of human
complement (C4) for analysis of a genetic deficiency of C4 in guinea pig”

e US Patent No. 5,618,698 - (‘698 Patent)
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US Patent No. 5,756,349 - (‘349 Patent)

US Patent No. 5,621,080 - (‘080 Patent)

US Patent No. 5,955,422 - (‘422 Patent)

Expert Report Dr. Franklin Gaylis

Expert Report Dr. James Fisher

Expert Report Dr. Daniel Shouval

Ascensao 1983 (from Gaylis study? - human testicular germ cell line)

Hagiwara 1983

Mayo 1982

TPA Approval Blood Clot Dissolver,
http://www.fda.gov/bbs/topics/NEWS/NEW00191.html (re: Genentech clinical trials - CHO
cell protein)

Exhibit D (Proposed Claim Instructions)

Amgen Inc. v. Hoechst Marion Roussel, Inc., 457 F.3d 1293, 1303 (Fed Cir. 2006) (“Amgen
VII”)

Remington’s Pharmaceutical Sciences by E.W. Martin (standard treatise)

Interference No. 102,097 (‘097 Interference)

Interference (Fritsch v. Lin) 102,334 (‘334 Interference)

Booth Laboratory Notebook 353 (citing AM-ITC 00380057-224)

Final Decision - ‘096 Interference (at 1734)

US Patent No. 5,149,636 - Axel - Method for Introducing Cloned Amplifiable Genes into
Eucaryotic Cells and for Producing Proteinaceous Products

Anderson & Kingston, PNAS 80: 6835-6842, “Isolation of a genomic clone for bovine
pancreatic trypsin inhibitor . . .”

US Patent No. 5,441,868 - Lin - Production of Recombinant Erythropoietin (‘868 Patent)
US Patent No. 5,547,933 - Lin - Production of Erythropoietin (‘933 Patent)

European Patent Application - EP 0093619 A1 - Goeddel (EP ‘619 app)

European Patent Application - EP 0093619 A1 - Goeddel (EP ‘619 app)

Hagiwara et al., Blood 63: 828-35, “Erythropoietin Productlon ina anary Culture of
Human Renal Carcmoma Cells maintained in nude mice”

Bates ITC-R-BLA-00004651 - 6253 - Mircera (1st 300 pages supplied)

Singer-Sam et al., PNAS 80: 802-6, “Isolation of a cDNA clone for human X-linked 3-
phosphoglycerate kinase by use of a mixture of synthetic oligodeoxyribonucleotides as a
detection probe”

9. Obviousness-Type Double Patenting
a. The Lai ‘016 patent
U.S. Patent 4,667,016 (“the Lai ‘016 patent™), entitled “Erythropoietin Purification,”
names Amgen employees Por-Hsiung Lai and Thomas Strickland as inventors and Kirin-Amgen,

Inc. as assignee. The patent was filed as Ser. No. 747,119 (“the ‘119 application™) on June 20,
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1985 and issued on May 19, 1987. 1t expired in 2004. The obviousness-type double patenting
analysis generally applies a one-way test. Under the one-way test, a later issued claim will be
invalidated for obviousness-type double patenting where it is found to be obvious in light of an
earlier claim in a co-owned patent. Under the two way test, a later issued claim will be
invalidated for obviousness-type double patenting only where the later claim is obvious in light

of the earlier claim, and the earlier claim is obvious in light of the later claim. (See MPEP §804

(8™ ed. Rev.5, Aug. 2006)).

The one-way test applies in all circumstances, including where the later issued claim was
filed before the earlier issued claim, except where both of two conditions are satisfied: 1) the
applicant could not have filed the earlier and later claims together, and 2) the PTO is solely
responsible for the delay that caused the earlier-filed claims to issue after the later-filed claims.
Only in those narrow circumstances should the two-way test apply.

The criteria for applying the two-way test are not met in this case. It is therefore my view
that in determining whether any of the claims asserted by Amgen in this litigation is invalid for
obviousness-type double patenting over the Lai ‘016 patent, the traditional one-way test should
apply.

The Lai ‘016 patent and the patents-in-suit are all directed to recombinant erythropoietin,
and they describe and claim how Amgen made the EPO glycoprotein. The inventions embodied
in the Lai ‘016 patent and the patents-in-suit are therefore closely related.

In fact, the specification of the Lai ‘016 patent incorporates by reference the ‘298

disclosure:
The disclosures of co-owned, co-pending U.S. patent application
Ser. No. 675,298, entitled “Production of Erythropoietin”, filed
Nov. 30, 1984, by Fu Kuen Lin (corresponding to PCT No.
US84/02021, filed Dec. 11, 1984, scheduled for publication June
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20,1985 as No. WO85/02610) are specifically incorporated by

reference herein for the purpose of relating the background of the

present invention, especially with respect to the state of the art

regarding recombinant methodologies applied to large scale

production of mammalian erythropoietin.

(Lai ‘016 patent, col. 2:64-3:6).
The Lai ‘016 patent also makes explicit reference to Example 10 of the ‘298 Application:

Practice of the present invention is believed to be suitably

illustrated by the following examples practiced on pooled CHO

cell supernatants prepared in the manner described in Example 10

of the aforementioned U.S. patent application Ser. No. 675,298.

More specifically, the treated supernatants were derived from cell

strain CHO pDSVL-gHuEPO “amplified” by means of MTX and

grown in roller bottles in serum-free medium as described at page

62 of the application.
(Lai ‘016 patent, col. 4:33-42). At the time the Lai ‘016 patent and the ‘298 application were
filed, the named inventors on those patents were working together on Amgen’s EPO project.

There was no legal impediment to filing the Lai ‘016 patent and the ‘298 application
together, particularly in view of the Patent Law Amendments Act of 1984, which took effect
before either of those applications was filed. The 1984 Act provides that “[i]nventors may apply
for a patent jointly even though (1) they did not physically work together or at the same time, (2)
each did not make the same type or amount of contribution, or (3) each did not make a
contribution to the subject matter of every claim of the patent.” 35 U.S.C. §116.
Given PTO rules and applicable patent laws, Amgen could have filed a continuation-in-

part application combining the Lin ‘298 and Lai ‘016 disclosures and named all of Lin, Lai and
Strickland as co-inventors. Alternatively, Amgen could have added the Lin disclosure to the Lai

application and included Lin as a co-inventor. (MPEP §201.08 (5™ed. Aug. 1983); MPEP

§201.01 (8™ ed. Rev. 6, Aug. 2006) (“A joint continuation application may derive from an earlier

31464730.D0OC 55




Case 1:05-cv-12237-WGY Document 878-30  Filed 08/27/2007 Page 22 of 38

CONTAINS RESTRICTED ACCESS CONFIDENTIAL MATERIAL
PURSUANT TO PROTECTIVE ORDER

sole application.”). In either case, neither Lin nor Lai would have lost his asserted effective
filing date because each claim in a CIP application may have different priority dates.

For at least the reasons stated above, it cannot be said that Amgen was required to file the
Lai ‘016 claims separately from the claims-in-suit. Therefore, the first required condition for
applying the two-way test fails, and even if the second required condition were met, i.e., even if
the PTO were solely responsible for the delay in issuance of the later claims, the one-way test
would still apply.

Amgen, and not the PTO, was responsible for the later issuance of the claims-in-suit. All
six of the patents-in-suit are based on applications filed after the ‘016 patent issued on May 19,
1987. Although the patents-in-suit claim priority going back to 1983-1984, Amgen waited until
after the issuance of the ‘016 patent to file the applications in which it pursued the claims-in-suit
to issuance. Therefore, the PTO could not have been responsible for the fact that any of the
claims-in-suit issued after the Lai ‘016 patent.

In addition, as noted below and in the preceding section A, many of the claims-in-suit
were not even introduced until years after the Lai ‘016 patent issued. For this reason as well, the
PTO could not have been responsible for the fact that any of the claims-in-suit issued after the
Lai ‘016 patent.

In the prosecution of the ‘422 patent, Amgen did not introduce prosecution claim 64,
which ultimately issued as claim 1 of the ‘422 patent, until 4/22/1999. At that time, Amgen
referred to prosecution claim 64 as a “[nJewly added” claim. (‘197 File History, Paper 33,
4/28/99 Amendment at 4). Accordingly, the PTO was not responsible for the fact that claim 1 of

the ‘422 patent issued after the 5/19/87 issuance of the Lai ‘016 patent.
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Similarly, and as noted in the preceding section A, claim 7 of the ‘349 patent was first
introduced as a new claim on December 24, 1996, when Amgen noted that it was “not included
in the original claims of Serial No. 06/675,298.” (‘369 File History, 12/24/96 Second
Preliminary Amendment at 9). Accordingly, the PTO was not responsible for the fact that claim
7 of the ‘349 patent issued after the 5/19/87 issuance of the Lai ‘016 patent.

Claims 4-9 of the ‘698 patent were not filed until 1995. Moreover, claims 4-9 of the ‘698
patent are similar to the process claims that were voluntarily cancelled from the ‘298 prosecution
and reasserted in application 179, after the ‘016 Lai patent had issued. Accordingly, the PTO
was not responsible for the fact that claims 4-9 of the ‘698 patent issued after the 5/19/87
issuance of the Lai ‘016 patent.

Claims 1 and 2 of the ‘868 patent are process claims originally included in the Group II
claims elected for prosecution in the 298 application. In a break with the Examiner’s restriction
requirement, Amgen voluntarily cancelled those process claims and reasserted them in
application ‘179, after the ‘016 Lai patent had issued. Accordingly, the PTO was not responsible
for the fact that claims 1-2 of the ‘868 patent issued after the 5/19/87 issuance of the Lai ‘016
patent. |

The file histories that set forth double-patenting rejections based on the Lai ‘016 patent
(see Section V), include the following excerpt:

While the instantly claimed method is an obvious variation of the process
of Lai et al. it is considered that applicant is not responsible for the delay
in the prosecution of the instant application which resulted in the prior
patenting of a later filed application to an invention derived from the
instant invention. (see Ex parte Nesbit, 25 USPQ2d 1817 (1992)).
Accordingly, the two-way test for obviousness double patent has been
applied (see In re Braat 937 F.2d 589, 19 USPQ2d 1289 (Fed. Cir.

1991))). In support to this conclusion the examiner notes that the instant
application, and its immediate parent, 06/675,298 have been subjected to
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extensive interparty interference and court proceedings which have
delayed prosecution.”

(179 File History, Paper 34, 2/15/94 Office Action at 2). The Examiner found that the ‘179
claims were obvious in light of the Lai ‘016 patent but withdrew the obviousness-type double
patenting rejection solely on the basis that the two way test applied.

The Examiner apparently found that the two-way test applied on the ground that
interference proceedings were responsible for the delay in prosecution. This finding is erroneous
because it failed to apply the proper analysis. First, the Examiner appears to have overlooked the
first, necessary prong of the analysis entirely: whether the applications could have been filed
together. Second, the Examiner failed to consider factors that prove it was Amgen’s prosecution
strategy—and not administrative delay at the PTO—that resulted in the prosecution delay of the
claims-in-suit. For example, the Examiner failed to consider the fact that the claims at issue—
the Group II process claims—had been voluntarily withdrawn from earlier consideration, and
could have avoided the interference prior to issuance had they been prosecuted along with the
related Group II claims that issued in the ‘008 patent. Similarly, the Examiner failed to take into
account that during the co-pendency period of the Lai ‘016 patent and the patents-in-suit (and
before any interference was declared) Amgen requested and received five extensions of time.
For at least these reasons, the Examiner’s finding that the two-way test applied was in error.

The one-way test is also the appropriate test for analyzing obviousness-type double
patenting of the ‘080 and ‘933 claims over the Lai ‘016 claims. As stated above, Amgen could
have filed the patents-in-suit together with the claims of the Lai ‘016 patent. Therefore, the first

necessary condition for applying the two-way test fails.
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Both the ‘080 and the ‘933 patents stem from the ‘178 application, which was filed after
the Lai ‘016 patent issued. For that reason alone, the PTO could not have been responsible for
the fact that any of the claims-in-suit of these patents issued after the Lai ‘016 patent.

Furthermore, as noted below, numerous limitations were not introduced until years after
the Lai ‘016 patent issued, even though they were supported by the 298 disclosure. For that
reason as well, the PTO could not have been responsible for the fact that those claims issued
after the Lai ‘016 patent.

For example, limitations specifying use for the treatment of kidney dialysis patients that
appear in the asserted claims of both the 080 and the ‘933 patents was not introduced until
prosecution claim 98 was entered on 2/22/1995. (‘874 File History, 2/22/1995 Amendment after
Final Office Action, at 5).

Similarly, in the prosecution of the ‘080 patent, the limitation directed to “non-naturally
occurring” erythropoietin was not introduced until the entry of prosecution claim 68 on
12/24/1996. (°556 File History, 12/24/96 Second Preliminary Amendment at 7). Limitations
specifying the in vivo biological activity of erythropoietin (“to increase production of
reticulocytes and red blood cells™) also were not introduced until 12/24/1996. (‘556 File History,
12/24/96 Third Preliminary Amendment at 7-8).

Over the course of the prosecution of the patents-in-suit, Amgen sought thirteen
extensions of time totaling over fifteen months. Furthermore, in many instances, Amgen waited
until the last possible day to respond to correspondence from the PTO.

Interference proceedings do not account for the delay in issuance of the patents-in-suit.
As noted above, the Group I process claims could have issued in the *008 patent before

becoming embroiled in interferences but for Amgen’s decision to cancel those claims from
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prosecution alongside related product claims that issued in ‘008. Furthermore, the ‘334
Interference was not initiated until 1990, and after the interference was resolved and numerous
claims were allowed, Applicant filed two additional continuation applications before the ‘933
and ‘080 patents finally issued. Finally, none of the interferences included counts relating to the
‘349 or ‘422 patent claims and, thus, do not account for any delay.

The initial <024 application was filed on 12/13/1983, and the last patent-in-suit issued on
9/21/1999. Fewer than three of these almost-sixteen years were attributable to the delay caused
by interference proceedings. In my view, the prosecution strategy reflected in the preceding
paragraphs—and not administrative delay on the part of the PTO—was responsible for the
protracted prosecution of the claims-in-suit.

For all of the reasons stated above, even if Amgen had been required to file the Lai ‘016
application separately from the patents-in-suit, it cannot be said that the PTO was solely
responsible for the delay in prosecution of any of the patents-in-suit. Accordingly, Amgen is not
entitled to a two-way test for obviousness with respect to any of the claims-in-suit, and the
Examiner’s finding that the two-way test applied with respect to certain claims introduced in the
‘179 application was in error.

b. ‘868 and ‘698 Patents

For all the reasons set forth in Roche’s prior supplemental response to this interrogatory
regarding obviousness-type double patenting based on the earlier issned ‘008 patent, the asserted
claims of the ‘933 patent, ‘080 patent, ‘349 patent, and ‘422 patent are either invalid for
obviousness type double patenting based on the earlier issued claims of the ‘868 and ‘698 patent
or should be deemed to expire on 8/15/12, the expiration date of the ‘868 and ‘698 patents. The

claims of the ‘868 and ‘698 patents are directed to the process of making recombinant
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erythropoietin by expressing DNA encoding the erythropoietin gene in vertebrate and
mammalian host cells to make an in vivo biologically active glycoprotein. The various asserted
claims of the ‘933, ‘080, ‘349, and ‘422 patents cover such glycoprotein products,
pharmaceutical compositions containing such products, methods of treatment using these
pharmaceutical compositions, and the process for using vertebrate cells to produce certain levels
of erythropoietin, As a result, these latter claims would have been obvious over the earlier issued
process claims of the ‘868 and ‘698 patents.

10.  Genentech’s tPA Work

Recently produced documents from Genentech concerning their work on tissue
plasminogen activator (“tPA”) provide further support, that one of skill would have had a
reasonable expectation of success in using CHO cells to produce a functional, in vivo
biologically active recombinant human glycoprotein.

Genentech’s product license application (PLA) for recombinant tPA provides a detailed
description of the manufacture of a glycosylated recombinant human tPA product that was used
for clinical trials and preclinical studies in animals, as well as data relating to its efficacy and in
vivo biological activity. See Product License Application Summaries (from PLA vol. 1 and vol.
11) at ROCHE-GNE 00001-00036, 03009-03060. As indicated in these PLA documents,
production of this product using CHO cells resulted in a glycosylated protein biologically
indistinguishable from human tPA derived from human melanoma cells. ROCHE-GNE 00094-
00136 at 00999. These data confirm that the recombinant human tPA glycoprotein made in
CHO cells, as described in the ‘075 patent and in EP ‘619 published application ¢xhibits

biological activity in vivo (when administered in human subjects and in various animal models).
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To produce recombinant human tPA, the PLA indicates that a DHFR™ CHO cell line was
stably transfected with a plasmid vector encoding human tissue type plasminogen activator and
DHFR (dihydrofolate reductase). The transfected cells were maintained in selective media and
colonies that arose were isolated individually. Culture media from individual cell lines were
tested for recombinant tPA activity. One such stably transfected clone was subjected to growth
in media containing increasing concentrations of methotrexate, which allowed selection of cells
that had amplified the cDNA sequence encoding human tPA to yield a cell line that secreted high
levels of recombinant human tPA product, and was used to prepare a Master Cell Working Cell
Bank. See ROCHE-GNE 03025-26, 03046-60. PLA item III.B provides a detailed description
of the plasmid and cell line history. ROCHE-GNE 03050-53, figs. 1-4.

| The ‘075 patent and in EP ‘619 describe the generation of recombinant CHO host cells
for production of recombinant human tPA using essentially the same methods as those described
in Genentech’s PLA, including use of the same CHO-K1-DUX-B11 cell line (‘075 patent, col.
25-26, EP ‘619 at 46-48), essentially the same plasmid expression vector encoding human tPA
and DHFR (“075 patent, col. 24-26, fig. 4, fig. 5(a-c), fig. 11, EP ‘619 at 44-46, fig. 4, fig 5(a-c),
fig., 11), and essentially identical methods for amplifying the cDNA sequence encoding human
tPA in the transfected CHO host cells (‘075 patent, col. 25-27, EP ‘619 at 46-50).

There are no substantive differences between the methodology described in the later filed
(December 13, 1983) asserted Lin patents for producing recombinant human EPO in DHFR”
CHO host cells and the methodology described in Genentech’s PLA and in the ‘075 patent and
EP ‘619 application for producing recombinant human tPA in DHFR™ CHO host cells, including
use of the same CHO-K1-DUX-B11 cell line (‘868 patent col. 26-29, Example 10), use of a

single plasmid expression vector encoding a recombinant human glycoprotein and DHFR as a
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means for first selecting stably transfected cell clones, and subsequently for amplification of the
linked DNA sequence encoding the recombinant glycoprotein (‘868 patent col. 26-29, Example
10), and essentially the same methods for amplifying the linked DNA sequence in the stably
transfected CHO-K1-DUX-B11 host cells (‘868 patent col. 26-29, Example 10).

The methodology described in the PLA as well as in the ‘075 patent and EP ‘619
application, and also in the ‘868 patent for production of a recombinant human glycoprotein in
CHO cells was all widely known and available in the prior art before October 1983, as evidenced
by the references cited in these patents. See for example, Lowe April 6, 2007 Expert Report 7
95-127, Lin ‘868 patent col. 2-3, 26 (Example 10), Goeddel EP ‘619 at 16, 21-22, ‘075 patent
col. 9, 11-12, PLA vol. 1, Item IIL.B at ROCHE-GNE 03050-54, ref. 3-4 (SV40 promoter and
replication sequences), 5-6 (polyadenylation sites), 7 (DHFR ¢cDNA sequence), 8 (DNA
sequences useful for propagating and selection of plasmid DNA in bacterial host cells}), 9-12
(origin and use of DHFR- CHO-K1 DUX B11 cells), 13-14 (methods for transfection of
mammalian host cells), 16 (methotrexate mediated gene amplification).

Further documents from Genentech’s PLA indicate that the clinical studies described in
the PLA, as well as various animal studies described in the PLA, were conducted with
recombinant human tPA produced in CHO cells and made using one of two manufacturing
processes resulting in either a two chain product (designated by product code G11021) ora
predominantly one-chain product (designated by product codes G11035 and G11044). ROCHE-
GNE 03025-36, vol. 11 Clinical Summary ROCHE-GNE 0001-36 at 0008-14, 00029-31.

As indicated in the PLA documents, CHO produced recombinant human tPA product was
administered to patients as early as February 1984, resulting in an “excellent” recanalization rate

(opening of occluded arteries feeding the heart muscle). ROCHE-GNE 01447-01959, 01524,
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01545, 01568. Subsequent clinical trials demonstrated the biological activity and efficacy of the
CHO produced recombinant product in larger groups of patients with occluded coronary arteries.
ROCHE-GNE 00383-00578, 01277-01446. TIMI (Thrombolysis in Myocardial Infarction)
Study Group, New England J. Med. 312: 932-936 (1985) at ROCHE-GNE 00428-32. See also,
ROCHE-GNE 00094-136. In particular, the TIMI study demonstrated that intravenous treatment
with recombinant tPA was approximately twice as effective as a thrombolytic agent (for opening
the occluded coronary arteries) as intravenous treatment with another clot dissolving protein
called streptokinase. ROCHE-GNE 00396-399, 00423-432.
Regarding the above evidence relating to Genentech’s work with human recombinant

tPA, there is no description whatsoever in either Lin 561,024 application filed on December 13,
1983, as well as the Lin 582,185 application filed as a continuation-in-part on February 21, 1984
of using CHO cells to produce recombinant human EPO, or of any assay of in vivo biological
activity. The earliest application which mentions CHO cells, the Lin 655,841 application was
filed only on September 28, 1984. To the extent that before October 1983 it would have been
obvious to use CHO cells to produce a functional, biologically active human glycoprotein, it
certainly would have been obvious by September 1984 to use CHO cells for this purpose.

11.  Admissions by Amgen’s Expert Dr. Katre

Amgen’s expert, Dr. Nandini Katre, stated in her expert report that “Davis et al.,...have

published patents or patent applications that show how to make pegylated-EPO and all published
by 1998.” See First Expert Report of Nandini Katre, dated April 6, 2007, at §31. Dr. Katre goes
on to state that:

The earliest of these patents and patent applications was filed in

1977 by Davis et al., and issued in 1979. (Ex. 13, U.S. Patent No.

4,179,337). This patent shows how to make and use many
activated PEGs for conjugation to a protein, including PEG
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activated with cyanuric chloride or fluoride, succinate groups. p-
diazobenzyl, 3~(p-diazophenyloxy)-2-hydroxypropyloxy,
maleimide, and 1-glycydoxy-4-(2’-hydroxy-3’-propyl)butane.
Several of these activated PEGs conjugate to proteins with an
amide group formed with the primary amino groups of the lysines
and/or N-terminus. These activated PEGs were used to pegylate
several proteins, including catalase, insulin, and lysozymes. (Ex.
13, U.S. Patent No. 4,179,337). The Davis Patent also contains a
number of proposed pegylation reactions with the above reactive
PEGs using a variety of other proteins, including EPO. (/d.).
1d. at 32. Roche does not believe that the Davis patent would have taught one of skill in the art
to make a pegylated EPO product. Moreover, Roche does not contend that its CERA product is
a PEG-EPO. However, to the extent that Amgen believes that CERA is a PEG-EPO and that the
Davis patent would have taught one of skill in the art to make a PEG-EPO as of 1979, all of the
~ asserted claims of the Lin patents would be invalid for being anticipated by a prior publication
under Sections 102(a) and 102(b). Under the fundamental axiom of patent law, that which
infringes if later, anticipates if earlier. Based upon Dr. Katre’s expert report, Amgen contends
that Roche is practicing the prior art of the 1979 Davis patent by the manufacture and
development of CERA. As aresult, all of the asserted claims are invalid for being anticipated.
12.  “non-naturally occurring” - claim 3 of the ‘933 patent
Based on Amgen’s proposed claim construction that the expression product is not limited
to the product of transcription and translation, claim 3 of the ‘933 patent should be anticipated by
the human urinary erythropoietin disclosed in Miyake, et al., Purification of Human
Erythropoietin, J. Biol. Chem., Vol. 252, No. 15, pp. 5558-5565 (1977).
“Non-naturally occurring” and “exogenous DNA” are source limitations that imparts no

structural distinctions over the prior art. As a result, they can be excised from Claim 3 for the

purposes of determining anticipation. (Amgen I, at p. 1354 n.20.)
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As source and process limitations in a product-by-process claim, these limitations affect
anticipation only to the extent the process affects the structure of the product. Moreover, there
is no disclosure in the specification that would lead one of skill in the art to determine that these
source and process limitations place any limits on the claimed glycoprotein product.
Consequently, claim 3 is limited by the biological property defined in the claim. Also, the
limitation itself denotes that the DNA sequence encodes “human erythropoietin.” As stated
above, Amgen has taken the position in Markman submissions that “human erythropoeitin”
should be defined as the amino acid structure of human erythropoietin.

Miyake, et al.’s product has all the limitations of the glycoprotein product of Claim 3.
The Miyake isolate: (a) is a glycoprotein, having an amino acid sequence with glycosylation,
(b) has the same amino acid structure as Amgen’s recombinant glycoproteins disclosed in the
’933 patent, e.g., Example 10 (dmgen I, at p. 50), and (c) has the same in vivo activity as
Amgen’s disclosed recombinant glycoproteins. Therefore, if “non-naturally occurring” and
“exogenous DNA” were treated as a pure source limitation, Miyake, et al. would have all
Claim 3’s structural limitations and anticipate the claim.

D. Lack of Inventorship Under Section 102(f)

To the extent that Amgen argues that the choice of host cells was important in producing
the in vivo biologically active erythropoietin of the Lin inventions, then Dr. Lin is not the true
inventor of the asserted claims. All of the asserted claims require the use of either mammalian or
vertebrate host cells to express DNA encoding human erythropoietin. However, as Dr. Lin
testified recently at his deposition, he derived his knowledge over which particular host cells to
use from information gathered by scientists at the American Type Culture Collection. Dr. Lin

testified as follows:

31464730.D0C 66

-




Case 1:05-cv-12237-WGY Document 878-30 Filed 08/27/2007

CONTAINS RESTRICTED ACCESS CONFIDENTIAL MATERIAL
PURSUANT TO PROTECTIVE ORDER

Q. That's fine. And who suggested using CHO cells for the
expression of the EPO gene?

A I may have suggested -- besides actually CHO cells, I also
have actually look

into other cells. I think there's another cell. I talk to the people at
ATCC at the

time. There's only two stable cells that can be used -- I mean the
stable cell line they could use. One is the other cells. Now I
cannot remember. There's another cell. It's

also very stable for the purpose of production. So CHO cells and
the other one, yes,

which I -- ] talked to one of the guys at ATCC.

Lin Tr. at 63, 3/28/07

Q. So your testimony is that you picked CHO cells because
you called the ATCC, and they told you that's what you should
use?

[objection]

THE WITNESS: No, no, no. I not call

the ATCC. I was looking for cells of which would be suitable for

~ commercial production. Therefore, the cells -- cell line to be used

31464730.D0OC

had to be stable so that's why I would -- try to decide which cell
line is to be used. So I call my friend at ATCC and talked to people
to see what the -- what the cell line would be good to use. And the
CHO cell come up as one. And the other one, I just cannot
remember. There's another one that is also very stable.

BY MS. BEN-AMI:

Q. Who is your friend at the ATCC?

A, At the time, I have a friend who's a curator at ATCC. Dr.
Tsong, I believe --Dr. Tsong.

Q. Can you spell that?

A. Let me think if I can remember the name. Sung Chang
Tsong. It's Chinese. He's senior to me. He's the curator at ATCC.
Q. Can you try to spell that for us? I know you could be
wrong, but if you could try. Do you want to write it down?

A I would spell it probably, S-u-n-g, Sung; Chang, would be,

C-h-a-n-g. Something like that; Tsong, would be, like -- Tsong
would be T-s-0-n-g. That would be the last name. And I think he
may have refer me to

the other guy. The other guy -- what's his

name? [ think it's Dr. Cheng -- Dr. Cheng,

C-h-e-n-g. Yeah, he -- at the time, I believe

he was working in the mammalian cell group over

there.

Q. At the ATCC?

67
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A, Yes. One of the --

Q. So you asked them what cell lines would be very stable?

A. That's right, for culture purpose, yeah. Because my
concern is for mammalian production, the cell line had to be stable.
So I talked to --

Q And they suggested two cell lines to you?

A Definitely one of the cell line was suggested. Yeah.

The other one -- he say that the other cell line may be just as
stable or may be even better than CHO cell. That's what he tell
me, as I recall.

Q But he suggested CHO cell and one other cell line?

A Yes. He suggest -- I don't know he suggest CHO cell. He
basically tell me which cells are stable. It does not mean he
suggested -- he did say these other cells are stable.

Which cells?

The CHO and the other one. I forgot what's the other one.
Okay.

Yeah, I forgot the name of the cell now.

Okay.

But if you talk to ATCC people, they probably also still
remember what cell line --they probably have information about --
what information what cell lines are stable in the culture.

O PO >0

Id at 64-67. Therefore, Dr. Lin is not the true inventor to certain aspects of the claimed
invention, namely the use of particular mammalian or vertebrate cells to express DNA encoding
human erythropoietin, but derived this information by other scientists outside of Amgen, namely
the ATCC. As a result, Amgen’s asserted claims should be held invalid for lack of inventorship
under Section 102(f).

E. Expiration of the Process Claims Based Upon The Earlier Issued
Composition Claims Under Section 103(b)(2)

Under Section 103(b)(2), “a biotechnological process using or resulting in a composition
of matter that is novel under section 102 and nonobvious under subsection (a) of this section
shall be considered nonobvious if -

(2) A patent issued on a process under paragraph 1 -
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(B) shall, if such composition of matter is claimed in another patent, be set to
expire on the same date as such other patent, notwithstanding section 154.”

Applied here, the asserted process claims of the Lin patents, namely, claims 1 and 2 of
the ‘868 patent, claim 4-9 of the ‘698 patent, and claim 7 of the ‘349 patent should have all
expired on October 27, 2004, because that was the expiration of the claims of the ‘008 patent,
which were directed to host cells transformed or transfected with a purified and isolated DNA
sequence encoding human erythropoietin “in a manner allowing the host cell to express
erythropoietin.” The process claims of the now asserted Lin patents are to “a biotechnological
process using or resulting in a composition of matter” that was previously patented, namely the
DNA sequences and host cells of the ‘008 patent. As a result, under Section 103(b)(2), these
process claims are required to expire with the ‘008 patent. Moreover, at least claim 7 of the ‘349
patent, which has a current expiration date of 5/26/15, and which is directed to the process of
making recombinant erythropoietin, should similarly expire on the same date as the asserted
claims of the ‘933 patent, which is 8/20/13. Claim 7 of the ‘349 patent merely claims the process
of making the previously patented composition.

INTERROGATORY NO. 10

Separately, in claim chart form for each claim of Amgen’s patents-in-suit that you
contend is invalid under 35 U.S.C. § 102, identify and describe on a limitation-by-limitation
basis for each claim:

® where, on a limitation-by-limitation basis, you contend each claim limitation is
disclosed in the prior art;

()  how each such limitation is disclosed in the prior art, including specific references
to pages, claims, columns and/or line numbers (if applicable) in each document supporting such
contention; ‘

(h)  all evidence on which you rely in support of each contention, including all
documents, testimony, prior knowledge, or public uses tending to support your contention(s), and
every test, experiment, and/or data upon which you rely in support of each contention that a
claim is invalid;
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6)] each person, other than counsel, who furnished information or was consulted
regarding your response to this interrogatory including the nature and substance of each such
person’s knowledge or information; and

® the three individuals affiliated with Roche, other than counsel, most
knowledgeable regarding the subject matter of this interrogatory, stating the nature and substance
of each such person’s knowledge or information.

RESPONSE:
See Supplemental Objections and Response To Interrogatory No. 9 above.

INTERROGATORY NO. 11

Separately, in claim chart form for each claim of Amgen’s patents-in-suit that you
contend is invalid under 35 U.S.C. § 103 or for double patenting, identify and describe for each
claim and for each asserted defense:

(k)  where, on a limitation-by-limitation basis, you contend each claim limitation is
found or disclosed in the prior art or earlier Lin patent claims;

Q)] why the claim would have been obvious, including where the motivation to
combine prior art disclosures or earlier Lin patent claims may be found;

(m)  why 35 U.S.C. § 121 does not bar the application of the doctrine of obviousness-
type double patenting;

(n)  all evidence on which you rely in support of each contention, including all
documents, testimony, prior knowledge, or public uses tending to support your contention(s),
every test, experiment or data upon which you rely to support your contention(s);

(o)  each person, other than counsel, who furnished information or was consulted
regarding your response to this interrogatory including the nature and substance of each such
person’s knowledge or information; and

(p) the three individuals affiliated with Roche, other than counsel, most
knowledgeable regarding the subject matter of this interrogatory, stating the nature and substance
of each such person’s knowledge or information.

RESPONSE:

See Objections and Response To Interrogatory No. 9 above.
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