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INTRODUCTION

1, Roger D. Kornberg, hereby declare and state as follows:

1. I have been asked by counsel for Merck Sharp & Dohme Corp.

(“Merck”) to provide expert opinions in the above-captioned matter in rebuttal to the

expert declarations offered by John Fiddes, PhD. (Ex. 2019) and Reiner Gentz,

PhD. (Ex. 2021) on behalf of Genentech, Inc. (“Genentech”) and City of Hope

(collectively, “Patent Owners”) as well as the arguments made in the Patent Owners”

Response (Paper No. 31).

2. I have prepared this declaration in connection with Petitioners’ Reply

concerning the unpatentability of certain claims of US Patent No. 6,331,415 (“the

’415 patent”), which I understand is being filed by Merck concurrently with this

declaration.

3. I reserve the right to revise, supplement, and/0r amend my opinions

stated herein based on new information and on my continuing analysis of the

materials already provided, particularly in view of any new arguments raised by

Patent Owners or their experts.

4. The fact that I do not herein address all of the opinions set forth in Dr.

Fiddes’ declaration or Dr. Gentz’s declaration does not mean that I concede or agree

with them.
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II. BACKGROUND AND QUALIFICATIONS

5. As further detailed in my CV, attached as Exhibit A to this declaration,

I received a Bachelor of Science degree in Chemistry from Harvard University in

1967 and a PhD. in Chemical Physics from Stanford University in 1972. My thesis

described my discovery of “flip-flop” and lateral diffusion of phospholipids in

bilayer membranes.

6. I conducted postdoctoral work at the Laboratory of Molecular Biology

in Cambridge, where I studied X-ray diffraction with Nobel Laureates Aaron Klug

(awarded for the development of electron crystallography and studies of nucleic acid

protein complexes) and Francis Crick (awarded for the discovery of the double helix

structure of DNA) from 1972-1975. At Cambridge, I discovered the nucleosome,

the basic protein complex responsible for packaging chromosomal DNA in the

nucleus of eukaryotic cells.

7. Thereafter, I returned to the U. S. as a professor of Biological Chemistry

at Harvard Medical School from 1976-1977, and then a professor of Structural

Biology at Stanford University School of Medicine from 1978-2003. Since 2003, I

have been the Winzer Professor in Medicine in the Department of Structural Biology

at Stanford Medical School.

8. In 2006, I won the Nobel Prize in Chemistry for my research on the

molecular basis of eukaryotic transcription, the process by which genetic
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information from DNA is copied into RNA. I discovered the structure of RNA

polymerase II, a giant multi-protein (112., multimeric) complex. I also discovered

additional multimeric complexes required for gene transcription, including the 21 -

protein “Mediator,” which is responsible for all regulation of gene transcription.

9. My research group at Stanford continues to elucidate the fundamental

basis of gene regulation by studying the molecular machines involved in

transcription, reconstitution of the process with purified components, structure

determination of the transcription machinery, and structure-function relationships in

chromatin, the natural DNA template for transcription.

10. In addition to the Nobel Prize, I have also won over 25 other awards

and honors for my research, including the Eli Lilly Award in Biological Chemistry

in 1981 , the Passano Award in 1982, the Harvey Prize in 1997, the Gairdner

International Award in 2000, the Welch Award in Chemistry in 2001, the Grand

Prize of the French Academy of Sciences in 2003, and the Horwitz Prize in 2006.

1 1. I have authored over 200 refereed joumal articles, including 150 articles

related to protein structure and folding, gene regulation, and transcription control. I

have honorary degrees from universities in Europe and Israel, including the Hebrew

University, where I am a Professor. I am also a Professor at Shanghai Tech

University in China and Konkuk University in Korea. I have also been elected to

the US. National Academy of Sciences, and am a member of several academic and
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professional societies throughout the world, including the Royal Society, the

Japanese Biochemical Society, the American Academy of Arts and Sciences, and

the European Molecular Biology Organization.

12. I have also served, either currently or in the past, on scientific advisory

boards and boards of directors for various companies and organizations, e.g, Crystal

Discovery, Inc, ChromaDex corporation, Xenetic Biosciences, Inc, OphthaliX Inc,

Protalix BioTherapeutics, Inc, Oplon Ltd., Pacific Biosciences, StemRad, Ltd.,

OPKO Health, Inc, Epiphany Biosciences, Inc, SuperGen Inc, BioCancell Ltd.,

InterX Inc, Predictive Therapeutics Inc, Sensor Kinesis Corp, Cognos Corp,

Aposense Inc, and Teva Pharmaceutical Industries. For several of these companies

I am chief scientist, chairman of the board or executive CEO.

III. MATERIALS CONSIDERED

13. In forming the opinions set forth herein, I have considered and relied

upon my education, knowledge of the relevant fields, and experience. I have also

considered the materials identified in this report and those listed in Exhibit B.

14. I reserve the right to rely upon additional materials to respond to

arguments raised by Patent Owners and their experts. I may also consider additional

documents and information in formng any necessary opinions, including documents

that may not yet have been provided to me.
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IV. CONIPENSATION

15. I am being compensated by Merck for my work on this case at my

standard consulting rate of $25,000 per quarter. My compensation is not contingent

upon the results of my analysis or the substance of my testimony. I have no stake in

the outcome of this proceeding or any related litigation or administrative

proceedings. 1 have no financial interest in Merck, and similarly have no financial

interest in the ’41 5 patent or its owner.

V. INTER PARTES REVIEW OF THE ’415 PATENT

16. I understand that the Board has instituted the inter partes review of

claims 1-4, 11, 12, 14, 18-20, and 33 (the “Challenged Claims”) of the ’415 patent

on the following grounds:

Ground 1: Whether claims 1, 3, 4, ll, l2, l4, l9, and 33 ofthe

’41 5 patent are obvious over US Patent No. 4,495,280

(“Bujard”) (EX. 1002) in view of Arthur D. Riggs and Keiichi

ltakura, Synthetic DNA and Medicine, 31 AM. J. HUM. GENET.,

531-538 (1979) (“Riggs & ltakura”) (Ex. 1003);

Ground 2: Whether claims 1, 2, 18, 20, and 33 of the ’415

patent are obvious over the Bujard patent in view of P.J.

Southern and P. Berg, Transformation ofMammalian Cells to

Antibiotic Resistance with a Bacterial Gene Under Control of

the SV40 Early Region Promoter, 1 J. MOLECULAR AND

APPLIED GENETICS 327-341 (1982) (“Southern”) (EX. 1004).

17. I understand that the Board previously instituted the inter partes review

of the Challenged Claims on the same grounds in a related proceeding. (EX. 2003,
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lPR2015-01624, Paper 15). I also understand that the Board adopted the same

reasoning in instituting the instant interpartes review.

18. I understand that Petitioners have offered the Declaration of Jefferson

Foote, Ph.D. (Ex. 1006) and the Declaration of Kathryn Calame, Ph.D. (EX. 1059)

in support of their petition for inter partes review. The purpose of this declaration

is not to supplement the opinions rendered by Dr. Foote or Dr. Calame. Rather, the

scope of my opinions herein is limited to responding to certain opinions made by Dr.

Fiddes and Dr. Gentz.

A. Relevant Legal Standards

19. In this section I briefly describe my understanding of certain legal

standards that are relevant to my opinions in this declaration. I am not an attorney

and am relying only on my understanding of these standards as they were explained

to me by Merck’s attomeys.

1. Legal Standard for Prior Art

20. I understand that a patent or other publication must first qualify as prior

art before it can be used to invalidate a patent claim. I also understand that:

(l) a U. S. or foreign patent qualifies as prior art to an asserted patent

under 35 U.S.C. § 102(a) if the date of issuance of the patent is

prior to the invention of the asserted patent. I further understand

that a printed publication, such as an article published in a
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magazine or trade publication, qualifies as prior art under

Section 102(a) to an asserted patent if the date of publication is

prior to the invention of the asserted patent.

a U. S. or foreign patent qualifies as prior art to an asserted patent

under 35 U.S.C. § 102(b) if the date of issuance of the patent is

more than one year before the filing date of the asserted patent.

I further understand that a printed publication, such as an article

published in a magazine or trade publication, constitutes prior art

under 102(b) to an asserted patent if the publication occurs more

than one year before the filing date of the asserted patent.

a U. S. patent qualifies as prior art to an asserted patent under 35

U.S.C. § 102(e) if the application for that patent was filed in the

United States before the invention of the asserted patent claim.

21. I understand that in an inter partes review proceeding, invalidity must

be shown by a preponderance of the evidence.

2. Legal Standard for Obviousness

22. I understand that an obviousness determination includes the

consideration ofvarious factors such as (l) the scope and content of the prior art, (2)

the differences between the prior art and the challenged claims, (3) the level of
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ordinary skill in the pertinent art, and (4) the existence of secondary considerations

such as commercial success, long-felt but unresolved needs, failure of others, etc.

23. I understand that an obviousness evaluation can be based on a

combination of multiple prior art references. I am informed by counsel that the prior

art references themselves may provide a suggestion, motivation, or reason to

combine, but at other times the nexus linking two or more prior art references is

simple common sense. I am further informed by counsel that obviousness analysis

recognizes that market demand often drives innovation, and that a motivation to

combine references may be supplied by the direction of the marketplace.

24. I understand that a person of ordinary skill in the art provides a

reference point from which the prior art and claimed invention should be viewed. I

am informed by counsel that obviousness cannot be based on the hindsight

combination of components selectively drawn from the prior art.

25. I understand that if a technique has been used to improve one device,

and a person of ordinary skill in the art would recognize that it would improve similar

devices in the same way, using the technique is obvious unless its actual application

is beyond his or her skill.

26. I understand that practical and common sense considerations should

guide a proper obviousness analysis because familiar items may have obvious uses

beyond their primary purposes. I am further informed by counsel that a person of
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ordinary skill in the art looking to overcome a problem will often be able to fit the

teachings of multiple publications together like pieces of a puzzle, although the prior

art need not be like two puzzle pieces that must fit perfectly together. I am informed

by counsel that obviousness analysis therefore takes into account the inferences and

creative steps that a person of ordinary skill in the art would employ under the

circumstances.

27. I understand that a particular combination may be proven obvious

merely by showing that it was obvious to try the combination. For example, when

there is a design need or market pressure to solve a problem and there are a finite

number of identified, predictable solutions, a person of ordinary skill has good

reason to pursue the known options within his or her technical grasp because the

result is likely the product not of innovation but of ordinary skill and common sense.

I am informed by counsel that the combination of familiar elements according to

known methods is likely to be obvious when it does no more than yield predictable

results. When a work is available in one field of endeavor, design incentives and

other market forces can prompt variations of it, either in the same field or a different

one. If a person of ordinary skill can implement a predictable variation, obviousness

likely bars its patentability.

28. I understand that a proper obviousness analysis focuses on what was

known or obvious to a person of ordinary skill in the art, not just the patentee.
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Accordingly, I am informed by counsel that any need or problem known in the field

of endeavor at the time of invention and addressed by the patent can provide a reason

for combining the elements in the manner claimed.

29. I understand that a claim can be obvious in light of a single reference,

without the need to combine references, if the elements of the claim that are not

found explicitly or inherently in the reference can be supplied by the common sense

of one of skill in the art.

30. I understand that a person of ordinary skill could have combined two

pieces of prior art or substituted one prior art element for another if the substitution

can be made with predictable results, even if the swapped-in element is different

from the swapped-out element. In other words, the prior art need not be like two

puzzle pieces that must fit together perfectly. The relevant question is whether prior

art techniques are interoperable with respect to one another, such that that a person

of skill would view them as a design choice, or whether a person of skill could apply

prior art techniques into a new combined system.

31. I understand person of ordinary skill must be motivated to combine the

two pieces of prior art and have a reasonable expectation of success. With respect

to the motivation to combine, I understand that to combine references may come

from the references themselves, from the knowledge of those skilled in the art, or

from the very nature of the problem sought to solved that would lead inventors to

 



Merck Ex. 1090, Pg. 14

look to references relating to possible solutions to that problem. I further understand

that the motivation need not be expressly stated, but can be inferred.

32. With respect to a respect to a reasonable expectation of success, I

understand that refers to the likelihood of success in combining references to meet

the limitations of the claimed invention. I have been informed that evaluating

whether there is a reasonable expectation of success, there is no requirement for

absolute predictability of success—all that is required is a reasonable expectation of

success. I understand that where the reference discloses or suggests using its

teachings toward the direction of the challenged patent, this is strong evidence for a

reasonable expectation of success.

33. I understand that secondary indicia of non-obviousness may include (1)

a long felt but unmet need in the prior art that was satisfied by the invention of the

patent; (2) commercial success or lack of commercial success of processes covered

by the patent; (3) unexpected results achieved by the invention; (4) praise of the

invention by others skilled in the art; (5) taking of licenses under the patent by others;

and (6) deliberate copying of the invention. I am also informed by counsel that there

must be a causal relationship between any such secondary indicia and the invention.

I am further informed by counsel that contemporaneous and independent invention

by others is a secondary consideration supporting an obviousness determination.
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34. Finally, I understand that the legal question of obviousness is resolved

on the basis of underlying factual determinations, as described above, which differ

from a non-statutory “obviousness-type double patenting” determination, which I

have been informed came up in proceedings before the PTO.

B. Level of Ordinary Skill in the Art

35. I understand that factors relevant to the level of ordinary skill in the art

include: (1) the educational level of the inventor; (2) type of problems encountered

in the art', (3) prior art solutions to those problems; (4) rapidity with which

innovations are made', (5) sophistication of the technology; and (6) educational level

of active workers in the field. I also understand these factors are not exhaustive but

are merely a guide to formulating a definition of a person of ordinary skill in the art

(“person of ordinary skill”).

36. I understand that Drs. Foote and Calame have previously opined that a

person of ordinary skill would have a PhD. in molecular biology (or a related

discipline, such as biochemistry) with at least 1-2 years of postdoctoral experience,

or an equivalent amount of combined education and laboratory experience. The

person of ordinary skill would also have experience using recombinant DNA

techniques to express proteins and have some familiarity with protein chemistry,

immunology, and antibody production, structure, and function. I have applied this

definition in forming the opinion expressed herein.
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37. I understand that Patent Owners do not dispute this definition of a

person of ordinary skill in the art. (Paper 31, Patent Owners’ Response at 23).

38. My opinions are from the point ofview of this person of ordinary skill

working in the field of heterologous, 1'. e., recombinant, protein expression as of April

1983. Generally, and as used herein, a heterologous protein is one that is foreign to

a host cell and is introduced using recombinant DNA techniques. For convenience,

the produced proteins are sometimes called recombinant proteins, but technically it

is the genes that are recombinant, rather than the protein itself.

39. I understand that Dr. Fiddes has his own articulation of the level of skill

in the art. (EX. 2019, Fiddes Decl. ml 147-49). 1 do not believe Dr. Fiddes’ definition

is materially different from my own, and my opinions in this declaration apply

equally under either articulation of the level of skill in the art.2

C. Claim Construction

Dr. Gentz does not define the level of skill in the art. To the extent that his

references to “a scientist with a PhD. in molecular biology or a related discipline,”

(see, e.g., EX. 2021, Gentz Decl. 1M 30, 36), constitute his articulation of the level

of skill in the art, I do not believe that definition is materially different from my

own, and my opinions in this declaration apply equally under either articulation of

the level of skill in the art.
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40. In responding to Dr. Fiddes and Dr. Gentz below, I have interpreted the

Challenged Claims under the “broadest reasonable interpretation” of the claims

“consistent with the specification,” and have read the claim language in light of the

specification as it would be understood by a person of ordinary skill, which I

understand is the approach taken by the Patent Trial and Appeal Board of the PTO

in an inter partes review.

VI. SUMMARY OF OPINIONS

41. I have been asked to provide my expert opinion in response to certain

opinions offered by Dr. Fiddes and Dr. Gentz concerning the state of the art in April

1983, the Buj ard patent, Riggs & Itakura, and Southem.

42. Dr. Fiddes’ and Dr. Gentz’s opinions are based on an overly narrow and

selective reading of the Bujard patent. It is my opinion that Bujard (i) teaches the

use of the co-expression of multiple, distinct eukaryotic genes of interest in a single

host cell, (ii) suggests a method for producing antibodies, and (iii) suggests the in

viva assembly of a multimeric protein encoded by more than one gene in a single

host cell. For a person of ordinary skill, the obvious import of applying the teachings

of Bujard to produce the claimed subject matter would have been reinforced by the

contemporaneous market demand to produce antibodies recombinantly.

43. In addition, I disagree with Dr. Fiddes’ and Dr. Gentz’s opinions

regarding the scope and teachings of Riggs & Itakura and Southern, alone and in

 



Merck Ex. 1090, Pg. 18

combination with Buj ard. In my opinion, there was a strong motivation to combine

Bujard with either Riggs & ltakura or Southern.

44. It is my opinion that a person of ordinary skill would have been

motivated to apply the teachings of either Riggs & Itakura or Southem with Buj ard

to appreciate the feasibility of the co-expression of multiple independent proteins of

interest in a single eukaryotic cell to make antibodies. First of all, contrary to Dr.

Fiddes’ opinions, Bujard explicitly teaches that antibodies can be made by its

method. Thus, when Riggs & ltakura disclosed the in vitro assembly of two chains

and expressly noted the application of such technique to antibody production, it is

obvious that such teachings will likewise extend to the explicit teachings of antibody

production referenced in Bujard. Moreover, I disagree with Dr. Fiddes’

characterization of Southern. Southern’s teaching of double transfection to produce

two or more proteins is likewise equally applicable to, and would be read by a person

of ordinary skill to include, the production of antibodies as taught in Bujard.

45. In my opinion, a person of ordinary skill would have recognized that

expressing two proteins of interest could have been accomplished by assembling the

proteins in vitro as taught by Riggs & ltakura or, when the two genes are co-

transformed in the cell by separate vectors, to provide for separate expression of the

multiple desired proteins of interest, as taught by Southern. A person of ordinary

skill would have a reasonable expectation of success to use the two different vectors

 



Merck Ex. 1090, Pg. 19

disclosed in Southern to co-transform a mammalian host cell with multiple, different

genes of interest to separately express complex, eukaryotic proteins in a single host

cell. Similarly, a person of ordinary skill would have been equally motivated to use

these same teachings to co-transform a single host cell with one vector to separately

express multiple, different proteins of interest.

46. In my opinion, a person of ordinary skill would have been motivated to

use the tools taught by Buj ard to make antibodies using any of the above teachings

relating to the co-transformation of recombinant DNA molecules and co-expression

techniques (e.g., as taught in Buj ard, Riggs & Itakura, or Southern) with a reasonable

expectation of success in achieving the subject matter of the Challenged Claims.

47. It is further my opinion that (i) the combination of Riggs & Itakura and

Bujard renders the Challenged Claims of the ”415 patent obvious, and (ii) the

combination of Southem and Bujard renders the Challenged Claims of the ’415

patent obvious.

VII. THE CHALLENGED CLAIMS

48. I have reviewed Dr. Foote”s description of the Challenged Claims and

his overview of the ’415 patent and have applied that description in forming the

opinions expressed herein. (Ex. 1006, Foote Decl. W 26-41). 
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VIII. THE STATE OF THE ART FOR RECOMBINANT PROTEIN

PRODUCTION IN APRIL 1983

49. I understand that Patent Owners and Dr. Fiddes have suggested that

there was a prevailing mindset in the early 19803 that only one protein of interest

should be made recombinantly in a single host cell. (See, e.g., Paper 31, Patent

Owners” Response at 10-13; Ex. 2019, Fiddes Decl. W 87, 96). I disagree. I was

active in the field in the early 1980s and I held no such View; nor did any other

scientist I know subscribe to such a view. In fact, even in the early 1980 s, scientists

possessed the ability to introduce multiple genes into single host cells for the purpose

of recombinant expression ofmultiple proteins. At that time, recombinant DNA was

becoming a tool ofvirtually every laboratory in any field of biology or biochemistry.

Many recombinant DNA techniques had already become standard practice and

scientists understood the practical impact and benefits of being able to manipulate

genes and engineer proteins of interest in a single host cell rather than having to

employ multiple expression systems across multiple host cells. The materials and

methods for doing so had developed in a step-wise fashion, and all of the steps had

been accomplished and disclosed prior to April 1983.

50. Dr. Fiddes acknowledges that “recombinant gene expression

technology was seen as a promising way to produce proteins of interest” in April

1983, but claims that “many of the biological mechanisms controlling the expression

of foreign DNA and the assembly of the resulting proteins were still poorly

17
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understood at the time.” (Ex. 2019, Fiddes Decl. 11 57). I disagree. I was personally

familiar with the materials and methods used to recombinantly-produce proteins in

April 1983. As of that date, I was a professor of Structural Biology at Stanford

University School of Medicine. Both myself and the researchers in my lab had been

using recombinant DNA techniques to manipulate and produce a wide variety of

proteins for years. Indeed, numerous references describe the widespread use and

application of these techniques and protocols for cloning genes, transforming host

cells and analyzing recombinant protein expression. (See, e.g., Ex. 1095, Maniatis,

T., Molecular Cloning: A Laboratory Manual, Cold Spring Harbor Laboratory

(1982)). In the 1970s, recombinant DNA techniques were being used to produce

proteins by transfecting cells with DNA sequences not already present in those cells,

and then propagating the cells containing the heterologous DNA in vitro under

conditions that cause the cell to produce the protein coded by that DNA. One notable

example is the work of Stanley Cohen and Herbert Boyer, two researchers who

shared the Albert Lasker Basic Medical Research Award with my Stanford

University School of Medicine colleagues, Paul Berg (co-author of Southern, Ex.

1004) and Dale Kaiser, for recombinantly expressing heterologous proteins in cells.

Their work involved co-transfecting a vector with DNA foreign to that host cell (e.g,

DNA coding for eukaryotic proteins in a prokaryotic cell) and selecting for the cells

that were successfully co-transfected or co-transformed and have a certain
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“phenotypic property” by virtue of co-expressing a marker protein recombinantly.

Thus, the cells are grown in conditions such that only cells that have acquired the

selectable marker survive. The Cohen & Boyer technique, documented in US.

Patent No. 4,237,224 (Ex. 1005), has been used extensively over the last forty plus

years and remains a common method of expressing eukaryotic proteins in bacterial

cells.

51. Dr. Fiddes also opines that “[a]s of April 1983, E. coli, a prokaryotic

bacterial organism, was the best characterized and most widely used host cell for

recombinantly expressing protein,” and that “a scientist working in the field would

have understood that the production of even a simple monomeric protein in a single

cell system was a challenging undertaking.” (Ex. 2019, Fiddes Decl. W 58, 73-74).

Dr. Fiddes also claims that a person of skill in the art interested in recombinant

expression in eukaryotic cells would only have taken guidance from prior experience

in eukaryotic cells, and not prokaryotic host cells. (Ex. 1113, Fiddes Dep. Tr. at

231 :24—232: 17). 1 disagree with this opinion. While much of the original

recombinant DNA work was conducted in prokaryotic host cells, and most typically

the bacterium E. 0011', there was a general recognition in the field that producing

eukaryotic proteins recombinantly in their “natural” environment of a single

eukaryotic host cell was desirable, for several reasons. For one, prokaryotic host

cells lack the cellular machinery of a eukaryotic cell to naturally process (e.g.,
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phosphorylate and glycosylate) a eukaryotic protein once it is expressed. Likewise,

it had been shown that prokaryotic host cells had posed difficulties such as

unworkably low or non-existent recombinant protein production, and purifying

eukaryotic proteins free of bacterial endotoxins. In response to this need to

overcome the disadvantages of prokaryotic host cells, advances were soon made and

the tools developed to manipulate eukaryotic proteins, through similar cloning,

transformation, expression and recovery techniques, in eukaryotic host cells. In a

relatively rapid timeframe (a matter of a few years, around the late 19705), different

groups of researchers on the East and West Coasts developed technologies that could

be used as a platform to express eukaryotic genes in eukaryotic host cells. With

these tools in hand, using a eukaryotic cell as a host was a practical means by which

to produce eukaryotic proteins.

52. Dr. Fiddes further opines that “there were challenges in trying to

recombinantly express a eukaryotic protein in a prokaryotic host cell,” and that

“recombinant protein expression in eukaryotic host cells was also in its infancy in

April 1983.” (Ex. 2019, Fiddes Decl. 1H] 58, 71). I disagree with Dr. Fiddes. At the

time, a group of researchers on the East Coast developed a co-transformation

technique that is often referred to as the Wigler Method. Dr. Michael Wigler and

his colleagues demonstrated the ability to introduce and express exogenous genes in

eukaryotic host cells. Similar to the Cohen and Boyer prokaryotic approach, Dr.
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Wigler co-transformed DNA encoding a selectable marker along with DNA

encoding one or more proteins of interest, thereby allowing selection of host cells

that have been successfully transformed. Dr. Wigler solved the problems resulting

from the expression of eukaryotic proteins in a prokaryotic host cell by designing a

eukaryotic expression system that could integrate into the chromosome of the

eukaryotic host cell and create amplified expression of multiple different

recombinant proteins of interest in a single eukaryotic cell. Dr. Wigler’s research

appeared in a series of high-profile publications, (e.g, Ex. 1096, Wigler M., et al.,

Transfer ofPurified Herpes Virus Thymidz'ne Kinase Gene t0 Cultured Mouse Cells,

Cell 11(1):223-32 (1977); Ex. 1097, Wigler M. et al., Transformation OfMammalz'an

Cells with Genesfrom Procaryotes and Eucaryol‘es, Cell 16(4):777-85 (1979)), and

is also the subject of US. Patent No. 4,399,216 (Ex. 1018), on which he is a co-

inventor.

53. In support of his opinion that recombinant protein expression in

eukaryotic cells was subject to uncertainty and problems, Dr. Fiddes states that “no

multimeric protein with different polypeptide chains had been produced in a

eukaryotic host cell Via expression of all the constituent parts of the protein from

exogenous genes.” (Ex. 2019, Fiddes Decl. 11 71). As a result, according to Dr.

Fiddes, “there was no “cookie-cutter” approach that ensured success to

recombinantly expressing a eukaryotic protein.” (Id. 11 73). I disagree with Dr.
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Fiddes. The eukaryotic expression vector taught by Wigler and his colleagues was

a powerful tool, and it was both designed for and quickly adopted for easy use in

certain eukaryotic cell types. The West Coast researchers affiliated with Prof. Berg

expanded these teachings through the development of a new eukaryotic expression

vector—the pSV2 vector—that could be used in a wider range of eukaryotic host

cells for the same purpose—to allow multiple genes of interest to be co-transformed

and their proteins co-expressed and produced in a single eukaryotic host cell.

Indeed, I recall when Paul Berg was awarded the Nobel Prize in Chemistry in 1980

for his work on recombinant DNA technology, and I personally applied his teachings

in my research? The work describing the Berg lab’ 5 development ofvectors suitable

for co-transformation and co-express of eukaryotic proteins in eukaryotic host cells

is described in a series of publications, culminating in Southern (Ex. 1004). As

detailed further below, this important work was both well accepted in the scientific

community and its significance appreciated.

Indeed, I have known Paul Berg since childhood and I worked in his

biochemistry laboratory in the 1960s. Moreover, Paul Berg was a postdoctoral

fellow in the laboratory of my father, Arthur Kornberg, and faculty member in my

father’s department (of biochemistry, at Stanford University School of Medicine)

for his entire career.
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54. In my opinion, Dr. Fiddes mischaracterizes the state of the art when he

opines that “there was no “cookie-cutter” approach that ensured success to

recombinantly expressing a eukaryotic protein.” (Ex. 2019, Fiddes Decl. 1] 73). To

the contrary, persons of ordinary skill had at their disposal the tools to move forward

easily and produce a wide variety of complex eukaryotic proteins, using a single

eukaryotic cell as a host, with reasonable predictability. lmportantly, each of these

steps had been realized as separately providing and collectively refining the means

by which persons of ordinary skill could express multiple eukaryotic proteins of

interest in a single host cell, all prior to the filing of the ’41 5 patent.

55. I understand that Patent Owners and Dr. Fiddes have suggested that a

person of ordinary skill in the art would not have been motivated to combine Buj ard

with either Riggs & Itakura or Southem. (See, e.g., id. 1W 246, 306', Paper 31, Patent

Owners” Response at 43-44, 55-56). I disagree. In addition to the specific reasons

set forth further below, it is my opinion that a person of ordinary skill in the art would

have been motivated to combine Bujard and either Riggs & ltakura or Southern, as

each of the references are from the exact same field: use of recombinant DNA

technology as a means to produce eukaryotic proteins.

56. Notably, in claiming that a skilled artisan would not have been

motivated to combine Bujard with either Riggs & Itakura or Southem, Dr. Fiddes

overlooks the significant contemporaneous market demand to produce antibodies
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recombinantly. In the late 1970s and early 1980s, the scientific community

recognized the power and ability of recombinant DNA technology to produce

therapeutic proteins, including antibodies. (See, e.g, EX. 1098, Miller, W., Use of

Recombinant DNA Technology for the Production ofPolypeptides, Adv. Exp. Med.

Biol, 118:153-174 (1979) at 169 (discussing the use of recombinant DNA for the

production of therapeutics, stating, e.g: “. .. it appears the era of recombinant DNA

pharmaceuticals is immediately imminent. Virtually any polypeptide could, in

theory, be produced on an industrial scale in this fashion: immunoglobulins, . . . .”)).

This demand would have further fueled the person of ordinary skill‘s desire and

motivation to combine the above references so as to satisfy the need and follow the

direction of the marketplace to produce therapeutically-desirable human antibodies.

57. Dr. Fiddes opines that the prevailing mindset in April 1983 would have

concerned a “one-polypeptide—per—host-cell approach,” which was used for the

synthesis of insulin. (See, e.g, EX. 2019, Fiddes Decl. 1111 87, 97). I disagree with

Dr. Fiddes. Dr. Fiddes’ opinions on the “prevailing mindset” of constructing one-

recombinant—protein-per—cell do not accurately reflect the thinking of a person of

ordinary skill in April 1983. Numerous scientific publications and presentations

taught co-expressing more than one “protein of interest” in a single host cell and, by

1983, vectors had been designed with the specific goal of enabling the encoding of

multiple genes of interest on a single vector for co-expression of several genes of
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interest in a single host cell. (See, e.g., Ex. 1069, Berg, P., Dissections and

Reconstructions of Genes and Chromosomes, Science, 213:296-303 (1981); Ex.

1120, Mulligan, R.C., & Berg, P., Expression of a Bacterial Gene in Mammalian

Cells, Science 209: 1422-1427 (1980)).

58. Dr. Fiddes also states that, because “the recombinant expression of

even a simple eukaryotic protein raised numerous uncertainties,” it was not clear

whether “it was even possible” to “recombinantly express an antibody.” (Ex. 2019,

Fiddes Decl. 11 101). Dr. Fiddes states that “as of the early 1980s, scientists had just

started to consider whether antibody production could be accomplished using

recombinant techniques, and [ ] any possibility of doing so was something far off in

the future (if at all)” (Id. 11 104). I disagree with Dr. Fiddes. A person of ordinary

skill would have recognized that a multimeric protein, such as an antibody, is

particularly well-suited for expression in a single host cell using the techniques

taught by the Berg lab. Researchers knew from the earliest days of recombinant

DNA technology that using a single host cell to express multiple genes of interest

has a number of advantages over using multiple host cells. Using only one host cell

mimics the way multimeric proteins are synthesized naturally and is more efficient

than using multiple host cells.

59. I also understand that Dr. Fiddes contends that research regarding

antibodies and recombinant gene expression between May 1981 and April 1983
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confirmed that there was uncertainty and unpredictability as to whether antibodies

could be produced recombinantly. (Id. at 41). According to Dr. Fiddes, the research

at that time “would have suggested to a person of ordinary skill in the art that taking

even the incremental step of expressing a single immunoglobulin chain in a single

host presented problems and challenges that remained unsolved in April 1983 (Id.

11 109). Rather, Dr. Fiddes opines that “in 1982, scientists were still identifying the

factors involved in the production of even a single antibody light chain

recombinantly (and [ ] no one had reported success producing the more complex

heavy chain)” (Id. 11 112).

60. 1 disagree with Dr. Fiddes. Dr. Fiddes specifically points to the work

of Rice & Baltimore (Ex. 1020) as an example. In particular, Dr. Fiddes focuses on

the statement in Rice & Baltimore that “[a]lthough much is now known about the 1g

gene structure, relatively little is known about the molecular mechanism that control

1g gene expression.” (Ex. 2019, Fiddes Decl. 11 114 (quoting Ex. 1020, at 7862)).

From this statement, Dr. Fiddes concludes that “Rice & Baltimore did not indicate

that the authors ever considered producing functional immunoglobulins by

transfecting individual host cells with both heavy and light chain genes.” (Ex. 2019,

Fiddes Decl. 11 l 14). I disagree with Dr. Fiddes. To be clear, Rice & Baltimore used

a vector (the pSV2-neo vector) to recombinantly express an immunoglobulin light

chain, which Dr. Fiddes concedes. (Ex. 2019, Fiddes Decl. 11 113', Ex. 1113, Fiddes
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Dep. Tr. at 257:18-258:2). And Rice & Baltimore specifically stated that “[t]he

possibility that transcription of the light chain gene is controlled by a product of the

heavy chain locus is an interesting possibility and needs further investigation.” (Ex.

1020, at 7865). In other words, Rice & Baltimore were interested in whether it was

possible to place both the heavy and light chains on the same vector. Thus, I think

it is misleading for Dr. Fiddes to state that Rice & Baltimore—let alone a person of

ordinary skill in the art at the time—never “considered producing functional

immunoglobulins by transfecting individual host cells with both heavy and light

chain genes.” (Ex. 2019, Fiddes Decl. 11 114).

61. Dr. Fiddes also cites the work of Vernon Oi and Sherie Morrison (Ex.

1031) as another example. (Id. 1111 115-16). 1 disagree with Dr. Fiddes’

mischaracterization of the Oi reference. Oi also “obtained expression of the light

chain in two cell lines.” (Id. 11 115). However, again focusing on the shortcomings,

Dr. Fiddes states that “two other host cells failed to produce any detectable amounts

of light chain after transfection.” (Id). The authors found the lack of expression

“surprising” because one of the cell lines had previously been successful. (Id).

According to Dr. Fiddes, the authors” “surpris[e]” demonstrates that they viewed the

expression of “even a single antibody light chain as an uncertain and unpredictable

endeavor with no reasonable expectation of success.” (Id.). Oi actually

demonstrates the opposite. As Dr. Fiddes acknowledges, Oi successfully
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demonstrated the expression of the light chain in two cell lines, which alone

undermines Dr. Fiddes” assertion that there was “no reasonable expectation of

success.” (Id. 11 116', Ex. 1113, Fiddes Dep. Tr. at 108:7-22). Moreover, against the

backdrop of the successful expression, the authors’ “surpris[e]” at the unsuccessful

cell lines actually demonstrates that they were expecting the lines to successfully

express the light chain, again undermining Dr. Fiddes’ speculation that there was

“no reasonable expectation of success.” (Ex. 2019, Fiddes Decl. 11 116). And, as Dr.

Fiddes concedes, Oi highlighted for a person of skill in the art that promoters were

important to achieving the right translation and cell production. (Ex. 1113, Fiddes

Dep. Tr. at 115:20—117:11).

62. Dr. Fiddes also references the work of Ochi (Ex. 1021, “Ochi1”), which

Dr. Fiddes states “confirms the overall uncertainty and unpredictability in the field.”

(Ex. 2019, Fiddes Decl. W 117-19). Dr. Fiddes misconstrues Ochi. As Dr. Fiddes

notes, Ochi successfully transformed four cell lines that showed detectable antibody

production, but ten others did not show detectable antibody production. Importantly,

Dr. Fiddes concedes that Ochi was able to recombinantly express antibodies despite

the purported uncertainty in the field. (Ex. 1113, Fiddes Dep. Tr. at 257: 1 8-2582).

In using Ochi to show the supposed uncertainty and unpredictability in the field, Dr.

Fiddes focuses on Ochi”s statement that the “mechanisms responsible for the

regulation of the expression of rearranged immunoglobulin genes are poorly
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understood.” (Ex. 2019, Fiddes Decl. 11 119 (quoting Ex. 1021, at Abstract)).

However, as this statement makes clear, the issue was the regulation of expression,

not the method. And, as Dr. Fiddes admits, it would not be surprising to a person of

skill in the art that the variability of gene expression might turn on whether the

regulatory elements of the gene are present or functioning. (Ex. 1113, Fiddes Dep.

Tr. at 147:2-6). Moreover, Ochi goes on to explain that “[e]xperiments are in

progress to determine the molecular basis for the difference in the level ofexpression

of the KTNP gene in the various transformants.” (Ex. 1021, at 342 (emphasis added)).

Again, as this statement makes clear, the issue was one of yield, not the expression

methodology. Accordingly, I disagree with Dr. Fiddes” assertion that Ochi

demonstrates the supposed “uncertain and unpredictable state of art.” (Ex. 2019,

Fiddes Decl. 11 119).

63. 1 also understand that Owners have argued that the size and complexity

of an antibody—a tetramer of approximately 150,000 Daltons—means that a person

of ordinary skill would not have had a reasonable expectation of successfully

expressing the heavy and light chains in a single host cell. (See, e.g, id. 1111 43-44,

79, 266). This argument lacks merit. Contrary to Patent Owners’ statement, it was

widely assumed in April 1983 that virtually any protein—no matter how large or

complex—could be expressed using recombinant DNA technology. In fact, proteins

larger than immunoglobulins had already been successfully expressed using
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recombinant DNA techniques. (See, e.g., EX. 1072, Pauza, C. D. et al., Genes

Encoding Escherichia coli Aspartate Transcarbamoylase: The pyrB-pyrl Operon,

Proc. Natl. Acad. Sci. USA, 79:4020-4024 (July 1982), EX. 1073, Wild, J. et al.,A

Mutation in the Catalytic Cistron of Aspartate Carbamoyltransferase Afiecting

Catalysis, Regulatory Response and Holoenzyme Assembly, Nature 292:373-375 (July

23, 1981)‘, EX. 1075, Roof, W. et al., The Organization and Regulation of the pyrBl

Operon in E. coli Includes a Rho-Independent Attenuator Sequence, Mol Gen Genet

187:391-400 (1982); EX. 1099, Turnbough, C. et al., Attenuation Control ofpyrBl

Operon Expression in Escherichia coli K42, Proc. Natl. Acad. Sci. USA, 802368-372

(January 1983); EX. 1076, Navre, M. & Schachman, H.K., Synthesis ofAspartate

Transcarbarnoylase in Escherichia coli: Transcriptional Regulation of the pyrB-

pyrI Operon, Proc. Natl. Acad. Sci. USA, 80:1207-1211 (1983)). 1 thus disagree

with Dr. Fiddes’ assertion that “work with larger proteins encoded by longer

stretches of DNA and mRNA would have been viewed as much more unpredictable

as compared to work with shorter genes and smaller proteins.” (EX. 2019, Fiddes

Decl. 11 79). Moreover, several of these groups reported co-expression of multiple

protein chains from a one vector construct. In particular, at least three different

groups used the pBR322 plasmid—the same plasmid used in the ’415 patent for

transforming E. coli cells—in the recombinant expression of multimeric proteins
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before April 7, 1983. 4 (See, e.g., EX. 1073, Wild, EX. 1075, Roof; EX. 1099,

Turnbough). Thus, it is entirely reasonable, based on this contemporaneous evidence

of record, for a person of ordinary skill in April 1983 not to have been deterred by

the alleged size and complexity of the immunoglobulin molecule and would have

been motivated to apply the known art to target antibodies for recombinant

production. 1 therefore disagree with Dr. Fiddes’ contention that “there were no

known guideposts showing recombinant expression of two genes of interest in a host

cell.” (EX. 2019, Fiddes Decl. 11 137).

64. Finally, I also understand Dr. Fiddes and Dr. Gentz to imply that a

person of ordinary skill might not have referenced patents in his or her research.

(See, e.g., EX. 2019, Fiddes Decl. 11 96', EX. 2021, Gentz Decl. 11 36). I disagree. In

my opinion, a person of ordinary skill in the art would reference relevant patents,

and 1 would charge such a person with knowledge of such patents in assessing the

level of skill in the art. Dr. Fiddes appeared to concede that he is in agreement during

his deposition. (See EX. 1116, 1PR201 5-01624, Fiddes Dep. at 60:8-13).

4 Dr. Fiddes admitted that he did not review the Wild (EX. 1073) publication,

and had not reviewed the Roof (EX. 1075) publication in “a long time.” (EX. 1113,

Fiddes Dep. Tr. at 235:10-13, 241 :15-17).
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65. Relatedly, I also understand that Dr. Gentz renders various opinions

concerning his personal recollection from 1980-1981 and his speculation as to the

knowledge and intentions of his fellow researchers during this time. (See, e.g. , Ex.

2021, Gentz Decl. 1H] 24, 26-27). While I respect Dr. Gentz’s research, I understand

that Dr. Gentz’s involvement with the Bujard lab ceased in 1981, (see id. 11 11),

whereas the relevant timeframe for assessing Bujard’s teachings is April 7, 1983.

Accordingly, I do not find Dr. Gentz’s opinions premised in his own involvement

years before the April 1983 probative of the level of skill in the art.

IX. PATENT OWNERS’ AND THEIR EXPERTS’ READING OF

BUJARD IS OVERLY NARROW AND FAILS TO APPRECIATE

THE FULL TEACHINGS OF BUJARD

66. I disagree with Dr. Fiddes and Dr. Gentz’s narrow and selective

reading of the Buj ard teachings. Dr. Fiddes and Dr. Gentz minimize, overlook, or

attempt to explain away the express teachings of Buj ard. Among other things, Dr.

Fiddes and Dr. Gentz opine that Buj ard does not suggest co-expression of multiple

distinct genes in a single host cell, does not suggest a method for producing

antibodies, and does not suggest the in viva assembly of a multimeric protein

encoded by more than one gene. I disagree with this interpretation of Buj ard,

whichI find to be overly narrow and untethered from the express language of

Bujard. In my opinion, Bujard is clear: it teaches a method for producing proteins

of interest in a transformed host cell using a plasmid vector that is optimized to
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increase the efficiency of expression. (See, e.g., EX. 1002, 6:53-7:20). Bujard

specifically identifies antibodies as proteins of interest. (Id. at 5:11-27).

67. Dr. Fiddes disagrees with the Board’s finding that “Bujard relates to a

process for producing polypeptides in a transformed host cell using a plasmid

vector.” (Paper 13, Institution Decision at 9-10; EX. 2019, Fiddes Decl. W 173,

211-12, 235', EX. 2003,1PR2015-01624, Paper 15 at 11). I agree with the Board’s

interpretation and, as set forth more fully below, I do not believe that a person of

ordinary skill would find merit to Dr. Fiddes” contentions. In my opinion, a person

of ordinary skill would find the Board’s reasoning to be sound and consistent with

the express language of Buj ard and the state of the art in 1983.

68. In my opinion, Dr. Fiddes improperly requires that Bujard disclose

the purported invention of the ’41 5 patent. That is not in dispute—the instituted

grounds relate to obviousness, not anticipation. Specifically, Dr. Fiddes points out

that Bujard “was filed in May 1981 — just two months after the publication of Dr.

Milstein’s comments,” and that “an ordinarily-skilled scientist would not conclude

that Bujard had solved the many problems with recombinant antibody production

that Dr. lVIilstein had identified around the same time, including Dr. l\/Iilstein’s

observation that antibody production might not be possible at all.” (EX. 2019,

Fiddes Decl. 11 107). As I understand the scope of this inter partes review, the

question is not whether Buj ard achieved the full scope of the purported invention
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described in the ”41 5 patent, but rather whether the Challenged Claims were

obvious in light of Buj ard and either Riggs & ltakura (EX. 1003) or Southem (EX.

1004) in April 1983—not 1981 when Bujard was filed.

69. Dr. Gentz purports to rely on his experiences in Dr. Buj ard’s lab from

1980-1981, at least in part as a basis for his opinion on the proper scope of Bujard.

(See EX. 2021, Gentz Decl. 1111 11-18). However, Dr. Gentz neglects to mention his

lack of involvement with the Buj ard patent. In fact, while in the Buj ard laboratory

he had never seen a draft of the patent application, was never consulted regarding

it, and did not contribute any text to it. (EX. 1115, IPR2015-01624, Gentz Dep. at

88: 10-8924). And Dr. Gentz admits that he does not know anything about the

communications between the Bujard inventors regarding the preparation of the

Bujard patent application. (Id. at 90: 1-5). Nor does Dr. Gentz know who from Dr.

Bujard’s or Dr. Cohen’s lab was involved in preparing the application, or,

importantly, what the Bujard inventors were contemplating with respect to the

promoters and co-expression of different eukaryotic genes because he was not a

party to their discussions. (Id. at 90: 10-13, 116: 1 1 -17).

A. Dr. Fiddes and Dr. Gentz Adopt An Unreasonably Narrow View

of Buj ard

70. I disagree with Dr. Fiddes” and Dr. Gentz’s overly narrow reading of

the teachings of Bujard. Dr. Fiddes opines that “the focus of Bujard is different”

and that Bujard simply provides “a research tool for stably cloning strong

34
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promoters into plasmids, for use in subsequent experiments.” (Ex. 2019, Fiddes

Decl. 1111 157, 161, 243). Similarly, Dr. Gentz states that the Bujard lab “was not

focused on methods of protein production,” but rather was conducting “exploratory

research directed to characterizing various promoters and understanding why some

are more efficient than others.” (Ex. 2021, Gentz Decl. 11 23).

71. In my opinion, Dr. Fiddes and Dr. Gentz improperly limit Buj ard to

methods to screen promoters and terminators that can be cloned into plasmids for

subsequent use. Patent Owners conclude that “a skilled artisan attempting to

produce antibodies recombinantly would not have even considered Bujard—which

does not contain any disclosure specific to antibody production.” (Paper 31, Patent

Owners’ Response at 25). Dr. Fiddes renders an opinion, seeking to contrast the

supposedly narrow scope of Buj ard with the ’41 5 patent:

While Bujard teaches methods to screen for useful

promoter and terminator pairs that can be cloned into

plasmids for subsequent use, I do not read anything in

Bujard that would have suggested to a person of ordinary

skill in the art as of April 1983 constructs involving the

use of multiple eukaryotic genes of interest in a single

plasmid, using a balanced promoter/terminator pair as

contemplated by Buj ard or otherwise.

(Ex. 2019, Fiddes Decl. 11 169). In my opinion, Dr. Fiddes” and Dr. Gentz’s

positions are premised unreasonably narrow View of Bujard.

72. Bujard is directed to vectors for expressing proteins of interest in

transformed host cells. Dr. Fiddes does not dispute the “fundamental” role that

35
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vectors play in recombinant gene expression, including in the ’415 patent. (Id. 1111

52-53). As Dr. Fiddes explains, the general process of the ’415 patent involves the

insertion of a vector encoding for a particular gene or genes of interest into a host

cell, which then expresses the gene of interest. (Id). Moreover, as Dr. Fiddes

states, in addition to the particular gene or genes of interest, such vector “also

includes regulatory sequences such as promoters and terminators to signal the

initiation and termination of transcription.” (Id. 11 54). In this regard, Buj ard

describes a vector with four independently replaceable segments—including

promoters and terminators—that is used to transform a host cell with the goal of

optimizing the production of recombinant proteins encoded by the DNA sequence

of interest. (Ex. 1002, 23-20, 3:4—62, 6:34-37, 6:53-7:20). Notably, Bujard

provides methods and compositions for preparing and cloning promoters and

terminators, and utilizing the strong regulatory sequences in the transcription and

expression of a gene or genes of interest. (Id. at 2:28-32). In fact, Dr. Fiddes

admits that Buj ard is not simply a “research tool” but rather discusses a wide range

of structural genes of interest that could be of use. (Ex. 1113, Fiddes Dep. Tr. at

187:7—20, 190:1-6).

73. Dr. Fiddes and Dr. Gentz overlook and omit the very first sentence of

Bujard’s “Background of the Invention” section, which acknowledges that others

had already “established the feasibility of producing a wide variety of naturally

 



Merck Ex. 1090, Pg. 40

occurring and synthetic polypeptides by means of hybrid DNA technology,” but

that there were “continuing and extensive efforts to provide for more efficient and

economic methods for producing the polypeptides.” (Ex. 1002, 1:13-18). This

statement makes clear Buj ard’s role in recombinant protein production. Moreover,

Bujard further explains that “[i]t is therefore desirable that methods be provided

which would allow for the screening of strong promoters and terminators and their

subsequent cloning to be used in conjunction with the replication, transcription and

translation of genes for production of DNA, RNA, andpobrpeptides.” (Id. at 1:41 -

46 (emphasis added».

74. Contrary to Dr. Fiddes” and Dr. Gentz’s opinions, it is my opinion that

when Bujard is read in full, the nexus between the vectors in Bujard and

recombinant antibody production are clear: the method described in Buj ard is

directed at the robust expression of polypeptides, not simply the narrow issue of

stably cloning strong promoters into plasmids. (See Ex. 2019, Fiddes Decl. 11 157).

In fact, the ’41 5 patent confirms the relationship between promoters and

recombinant DNA production, including the importance of stable promoters to

constructing effective vectors. (See Ex. 1001 , 9:3-15 (describing the “promoters

most commonly used in recombinant DNA construction” and citing several

publications that “enabl[ed] a skilled worker to ligate them functionally with

plasmid vectors”)).
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75. It appears that, in this inter partes review, Dr. Fiddes takes a more

narrow view of Buj ard that he has in prior proceedings. For example, in his report

in Bristol-Myers Squibb Co. v. Genentech, Inc., No. 13-cv-05400 (CD. Cal), Dr.

Fiddes stated that “Buj ard et al. ’s focus was on finding and using strong promoters

to drive transcription ofDNA sequences encoding a protein ofinterest introduced

into a host cell by recombinant DNA techniques without interfering with

expression of the marker used to select transformants.” (Ex. 1144, Fiddes BMS

Report 11 99 (emphasis added». It is my opinion that the Board was correct in

previously finding, and as Dr. Fiddes previously acknowledged, the “strategy

described in Buj ard (provides a vehicle which can be used with one or more hosts

for gene expression?” (Ex. 2003, IPR2015-01624, Paper 15 at 11).

76. I also disagree with Patent Owners’ suggestion that Buj ard’s

subsequent history somehow impacts or limits the scope of Buj ard’s express

teachings to a person of ordinary skill in April 1983. In particular, Patent Owners

point to the fact that Stanford University allegedly “allowed” Bujard to expire in

1989. (Paper 31, Patent Owners” Response at 25). Even if true, I do not find

Bujard’s subsequent history to be relevant to Bujard’s teachings or to have any

bearing on the question of whether Bujard in combination of either Southern or

Riggs &1takura rendered the Challenged Claims obvious. It is also my opinion that

a person of ordinary skill in the art would similarly find Buj ard’s subsequent history
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irrelevant. Not only would it be speculative to assume the reason the patent expired,

but any developments in 1989 are by definition beyond the knowledge of a person

of ordinary skill in the art in 1983. The relevant question is what a person of ordinary

skill in the art would understand Bujard to teach as of April 7, 1983, and the

independent decisions by Buj ard”s assignee six years later do not impact that

analysis.

B. Buj ard Teaches the Use of the Co-Expression of Multiple, Distinct

Eukaryotic Genes of Interest in a Single Host Cell

77. 1 disagree with Dr. Fiddes’ and Dr. Gentz”s opinions that Bujard does

not teach or suggest the co-expression of multiple genes of interest in a single host

cell. (See, e.g. , Paper 31, Patent Owners” Response at 24-25; Ex. 2019, Fiddes Decl.

1111 170-189; Ex. 2021, Gentz Decl. 1111 26, 30-32, 37). As I explain below, Bujard

teaches the use of more than one eukaryotic genes of interest in a single host cell.

1. The Structure of the Bujard Vector Allows for the Co-

Expression of Multiple Distinct Genes of Interest in a Single
Host Cell

78. The vector as described in Buj ard is generally comprised of four

distinct sections: (1) a strong promoter, (2) a “DNA sequence of interest” encoding

the protein(s) of interest, (3) a balanced terminator, and (4) a marker gene. (Ex.

1002, 2:3-20). The vector is then transformed into a host cell—either a

microorganism or mammalian cell—with the goal of optimizing the production of

recombinant proteins encoded by the DNA sequence of interest.

39
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79. The DNA sequence of interest is inserted between the promoter and

terminator to “provide for efficient transcription and/or expression of the

sequence.” (Id. at 2:33-38). Bujard uses several terms and/or phrases to describe

the DNA sequence of interest, including the “gene of interest” (id. at Abstract), “a

DNA sequence from a source other than the source of the promoter as a bridge

between the strong regulatory signal sequences” (id. at 2:66-68), “the desired

gene(s)” (id. at 8:6), and “a structural gene” (id. at 11:32). Nevertheless, Bujard

explains that the “DNA sequence of interest” is usually comprised of “structural

genes,” which are genes that provide “RNA e. g., ribosomal or messenger, or [ ] a

poly(amino acid)” (Id. at 2:33-38, 3:12-14).

80. lmportantly, Buj ard explains—more than once—that one or more

genes of interest may be present in the “DNA sequence of interest” section of the

vector. Specifically, Buj ard states that “[t]he promoter and terminator may be

separated by more than one gene, that is, a plurality of genes, including multirners

and operons.” (Id. at 3 :46-48). Bujard also states that “one or more structural

genes may be introduced between the promoter and terminator.” (Id. at 7:61-63).

81. Dr. Fiddes and Dr. Gentz opine that the “one or more genes of

interest” comprising the DNA sequence of interest are limited to multiple copies of

the same gene. (See, e.g, Paper 31, Patent Owners’ Response at 31', EX. 2019,
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Fiddes Decl. 11 170). I disagree. In my opinion the Bujard clearly teaches the co-

expression of multiple, distinct genes of interest.

2. Bujard’s Reference to “Multimers” Does Not Limit Bujard

to Multiple Copies of the Same Gene

82. To support his opinion that Buj ard is limited to a single gene, Dr.

Fiddes points to Bujardjs reference to “multimers,” which Dr. Fiddes concludes a

person of ordinary skill in the art would have understood to mean “a construct

having multiple copies of the same gene.” (EX. 2019, Fiddes Decl. 11 170).

(LC

According to Dr. Fiddes, Buj ard’s reference to multimers’ is clearly a reference

to a type of DNA, not a type of protein.” (Id. 11 174', see also Paper 31, Patent

Owners” Response at 31). Again, I disagree.

83. Notably, Dr. Fiddes does not (and cannot) identify any express

language in Bujard that justifies the limitation he seeks to read into the claims. In

fact, Dr. Fiddes acknowledges that the ordinary meaning of the term “multimer”

refers to a “multimeric protein,” meaning a protein with more than one subunit.

(EX. 2019, Fiddes Decl. 11 174). However, Dr. Fiddes concludes that—in Buj ard—

“the only plausible interpretation of ‘multimers’ is multiple copies of the same

gene.” (Id). Dr. Gentz similarly opines that “multimers” refers to “repeating units

of the same gene.” (EX. 2021 , Gentz Decl. 11 43).

84. In my View, Dr. Fiddes and Dr. Gentz seek to limit Buj ard in a way

that is not supported by the express language of Bujard, or by the state of the art in

41
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April 1983. According to Dr. Fiddes, the absence of express language in Bujard

specifying that the term “multimer” refers to different genes of a multimeric

protein (119., it’s common usage) means that it is limited to multiple repeating units

of the same gene or plasmid: “If the term were being used to describe the

expression product of the DNA, and not the DNA itself, then Buj ard would have

said so using those express terms.” (Ex. 2019, Fiddes Decl. 11 182). Similarly, Dr.

Gentz states that “there is no suggestion of inserting different eukaryotic genes

and an additional promoter/terminator cassette into the plasmids.” (Ex. 2021,

Gentz Decl. 11 47).

85. In support of their proposed interpretation of Bujard’s reference to

“multimers,” Dr. Fiddes and Dr. Gentz rely on publications other than Bujard.

(Ex. 2019, Fiddes Decl. 1111 175-78; Ex. 2021, Gentz Decl. 1111 44-46). In my

opinion, these publications undermine the express language of Buj ard, which does

not limit the term to multiple copies of the same gene. Nor do I believe that these

references accurately reflect the state of the art in April 1983.

86. In fact, some of the proffered publications do not even use the word

“multimer.” For example, Dr. Gentz relies on a 1984 publication authored by Shi-

Hsiang Shen, but that publication does not even include the word “multimer.” (See

Ex. 2021 , Gentz Decl. 11 45', see also Ex. 2070 (Sheri); Ex. 1114, Gentz Dep. at

136:9-137:4). Dr. Gentz also cites a 1986 publication by Brigitte von Wilcken—
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Bergmann, but that publication also does not include the word “multimer.” (See

EX. 2021, Gentz Decl. 11 45', see also EX. 2071 (von Wilcken-Bergmann); EX. 1114,

Gentz Dep. at 140:6-13). Not only are these publications dated after the relevant

time period (April 7, 1983), but they do not even include the very word that Dr.

Gentz seeks to construe. As a result, I do not believe that these references

undermine the express language of Buj ard, which does not limit the term

“multimer” as Dr. Fiddes and Dr. Gentz seek to do.

87. For substantially the same reasons, 1 do not find Dr. Gentz’s or Dr.

Fiddes’ reliance on Hermann Bujard‘s European patent (EX. 2005 (EP 1 532 260

131)) to advance their strained definition of “multimer” in Bujard. (See EX. 2021,

Gentz Decl. 11 44', EX. 2019, Fiddes Decl. 11 176). Specifically, Dr. Gentz and Dr.

Fiddes point to the European patent’s description of a “vector wherein the

transcription unit comprises a multimer of tetO sequences flanked on each site by a

construction comprising an enhancerless promoter and a gene of interest.” (EX.

2005, claim 3). Dr. Gentz and Dr. Fiddes conclude that this language indicates that

Bujard refers to a multiple copies of the same gene. (See EX. 2021 , Gentz Decl. 11

44', EX. 2019, Fiddes Decl. 11 176). 1 disagree. Even setting aside that the

European patent was filed approximately twenty years after the ’41 5 patent, the

language of the European patent does not advance Patent Owners” construction of

“multimer” as it does n_0t refer to multiple copies offhe same gene.
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88. Contrary to Dr. Fiddes and Dr. Gentz, it is my opinion that a person of

ordinary skill would understand the use of the term “multimer” in Buj ard to mean

genes encoding multirneric proteins, including either multiple copies of the same

gene or multiple distinct genes. My opinion is supported by the common use of

the term, which Dr. Fiddes acknowledges (EX. 2019, Fiddes Decl. 11 174)), as well

as contemporaneous literature as of April 1983.

89. For example, in July 1982, Edward Baptist, Scott Hallquist, and

Nicholas Kredich published an article in the Journal of Bacteriology describing the

identification of a 34,500—Dalton polypeptide chain that was the product of the

cysB gene, which “consists of a single cistron which codes for a protein that

functions as an element of positive control.” (EX. 1100, Baptist, E. et al.,

Identification ofthe Salmonella thimurium cysB Gene Product by Two-

Dimensional Protein Electrophoresis, J. Bacter. 151:495-499 (July 1982)). After

performing a chromatography experiment, the authors concluded that “the native

cysB protein is a multimer of at least two and probably four or more subunits.”

(Id. at 495 (emphasis added)).

90. Similarly, in May 1982, Deane Mosher, Mary Jean Doyle, and Eric

Jaffe published an article in the Joumal of Cell Biology summarizing research into

whether a particular glycoprotein secreted by human umbilical vein endothelial

cells (GP-160) is the same as a specific glycoprotein (thrombospondin) that
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“appears to play an important role in mediating platelet aggregation by binding to a

specific receptor on other platelets” in response to thrombin. (EX. 1101, Mosher,

D. et al., Synthesis and Secretion of Thrombospondin by Cultured Human

Endothelial Cells, J. Cell Biol. 93:343-348 (May 1982)). The authors describe

thrombospondin as a protein “composed of three large disulfide-linked subunits,”

and GP—160 as “a disulfide-bonded multimer of l60-kdalton subunits,” and

ultimately conclude that “GP-160 is identical or nearly identical to

thrombospondin.” (Id. at 343 (emphasis added)).

91. Indeed, in my own work during the 19705, I published multiple

articles on the structure of chromatin, which is the protein and DNA material that

forms the chromosomes of eukaryotic cells. These publications, which would also

have formed part of the state of the art, describe the interaction between different

types of histones (basic proteins) within chromatin. In particular, these

publications describe the discovery that different types of histones associate into a

tetramer composed of two subunits of different types of histones, (EX. 1102,

Kornberg, R., Chromatin Structure: Oligomers ofthe Histones, Science 184:865

(1974); EX. 1103, Kornberg, R., Chromatin Structure: A Repeating Unit of

Histones and DNA, Science 184:868 (1974)), as well as an octamer composed of

eight subunits of four different types of histones (EX. 1104, Thomas, O. &
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Kornberg, R., An octamer ofhistories in chromatin andflee in solution, Proc. Nat’l

Acad. Sci. USA 72:2626 (1975)).

92. Additionally, dictionaries published both before and after April 1983

make clear that a “multimer” would include genes encoding multimeric proteins.

For example, the Dictionary of Biochemistry—published in l975—defines

“multimer” as an “[o]ligomer,” which in turn is defined as “[a] protein molecule

that consists of two or more polypeptide chains, referred to as either monomers or

protomers, linked together covalently or noncovalently.” (EX. 1071, Stenesh, J.,

Dictionary of Biochemistry at 205, 220 (1975)). Similarly, Henderson’s

Dictionary of Biological Terms—published in 1979—defines “multimer” as “a

protein molecule made up of several polypeptide chains.” (EX. 1105, Holmes, 8.,

Henderson’s Dictionary of Biological Terms at 274 (9th ed. 1979)). Notably, the

definition of “multimer” has not changed, and the term is still defined as:

“[o]ligomer,” 116., “[a] protein molecule that consists of two or more

polypeptide chains, referred to as either monomers or protomers, linked

together covalently or noncovalently” (EX. 1106, Stenesh, J ., Dictionary

of Biochemistry and Molecular Biology at 312, 333 (2nd ed. 1989));

“a protein molecule made up of more than one polypeptide chain” (EX.

1107, Dorland’s Illustrated Medical Dictionary at 1206 (3lst ed. 1990));
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o “a union of two or more organic macromolecules, like a union of several

polypeptides forming a multimeric protein, or a protein complex

composed of several protein units” (Ex. 1108, Tirri, R. et al., Elsevier’s

Dictionary of Biology at 443 (lst ed. 1998));

“[a] supramolecular complex consisting of two or more identical or non-

identical subunits (monomers). For example, a protein molecule, made

up of two or more individual polypeptide chains,” (Ex. 1109, Kahl, G.,

The Dictionary of Gene Technology Terms at 305 (2001)); and

“a protein molecule made up of two or more polypeptide chains, each

referred to as a monomer” (Ex. 1110, King, R. et al., Dictionary of

Genetics at 288 (7th ed. 2006)).

93. This commonplace usage of the term multimer is particularly evident

in light of the identification of antibodies as an exemplar protein that could be

produced by the Bujard method since, by definition, antibodies would require the

assembly of complete heavy and light chains. (See Ex. 1002, 4: 14-16, 4:30-36,

5:11-27). And none of these definitions support the Dr. Fiddes’ and Dr. Gentz’s

narrow reading of Bujard, z'.e., that the term “multimer” is limited to multiple

copies of the same gene. In fact, Dr. Fiddes admits that he did not consult any

biochemistry dictionaries whatsoever in rendering his opinion on the meaning of

the word “multimer.” (Ex. 1113, Fiddes Dep. Tr. at 218:5-9).
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94. Accordingly, Dr. Fiddes” and Dr. Gentz’s definition of “multimer” is

inconsistent with how the term was used before (and after) April 1983.

95. In this regard, I agree with the Board, which in my opinion correctly

found that Buj ard “suggests the incorporation of a plurality of structural genes

encoding for the subunits of a multimeric protein ... within a vector that would be

placed in a single host cell.” (EX. 2003, IPR2015-01624, Paper 15, at 18-19).

3. Bujard’s Reference to “More Than One Gene” Does Not

Limit Bujard to a Single Gene of Interest

96. In further support of their single gene limitation, Dr. Fiddes also

disagrees with the Board’s finding that Bujard‘s reference to “more than one gene”

and/or “one or more structural genes” suggests the co-expression of the subunits of

a multimeric protein. (Paper 31, Patent Owners’ Response at 33', EX. 2019, Fiddes

Decl. 1111 185-89). Dr. Fiddes does not identify any express language in Buj ard that

justifies the limiting Buj ard’s teachings to expression of a single gene. In my

opinion, the Board’s finding was correct.

97. Bujard explains that “the promoter and terminator may be separated

by more than one gene, that is, a plurality of genes, including multimers and

operons.” (Ex. 1002, 3 :46-48). Bujard later reiterates this point, stating that “one

or more structural genes may be introduced between the promoter and terminator.”

(Id. 7:61-63). According to Dr. Fiddes, a person of ordinary skill in the art would

understand the phrase “one or more structural genes” to mean “multiple copies of

48
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the same gene or a bacterial operon,” (Ex. 2019, Fiddes Decl. 11 186), or “a

multimer, an operon, or at most, a single gene of interest and a selectable marker,”

(id. 11 170).

98. I disagree with Dr. Fiddes. In my opinion, Dr. Fiddes’ interpretation

is inconsistent with Buj ard’s express language, which contemplates the potential

use of other genes of interest. Specifically, Bujard states that the promoter and

terminator be separated by “more than one gene, that is, a plurality of genes,

including multimers and operons.” (Ex. 1002, 3:46-48). Dr. Fiddes also states that

“[t]o the extent that the person of ordinary skill in the art considered any other

‘genes’ to have been contemplated, it would have only been a selectable marker in

tandem with a single gene of interest.” (Ex. 2019, Fiddes Decl. 11 186). Again, I

disagree with Dr. Fiddes’ opinion.

99. Dr. Fiddes’ reading, which limits the phrase to multiple copies of the

same gene or an operon, is premised on the incorrect assumption that “including”

is not an open-ended term, 1'.e. , that the word “including” excludes the existence of

genes of interest other than multimers and operons. In my opinion, a person of

ordinary skill in the art would understand the word “including” to be open-ended.

In the context of Buj ard’s statement that the promoter and terminator may be

separated by a “plurality of genes, including multimers and operons,” (Ex. 1002,

3 :46-48), I understand Buj ard to teach that multimers and operons are only two of
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the “plurality of genes” that may be located on the vector between the promoter

and terminator; in other words, there are other genes that may be placed in such a

location. In any event, Dr. Fiddes admits that an “operon” is “a bacterial construct

that has a common promoter that direct transcription of ... multiple genes into a

single messenger RNA,” and that “multiple genes” could be different genes. (EX.

1113, Fiddes Dep. Tr. at 223:18-224:3).

100. Contrary to his opinion in this inter partes review, I understand that

Dr. Fiddes has a similar interpretation of the word “including” when describing

matters other than Buj ard. Specifically, I understand that Dr. Fiddes changed the

wording of his declaration in this inter partes review as a result of questioning he

received in IPR2015-01624. In that proceeding, Dr. Fiddes’ declaration stated that

he has experience as an “independent consultant on biopharmaceutical matters for

a variety of organizations, including the California Antiviral Foundation and the

Institute for One World Health.” (EX. 1145, IPR2015-01624, Fiddes Decl. 11 12

(emphasis added». At his deposition, Dr. Fiddes was questioned about whether his

use of “including” indicated that he consulted for more than the two organizations

listed. Subsequently, for this inter partes review, Dr. Fiddes changed the wording

of his declaration to state that he has experience as an “independent consultant on

biopharmaceutical matters for a variety of companies, and for two non-profit

organizations, the California Antiviral Foundation and the Institute for One World
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Health.” (Ex. 2019, Fiddes Decl. 11 12 (emphasis added)). In my opinion, Dr.

Fiddes” own actions with respect to his listed experience contradict his proffered

opinion of the word “including.” Specifically, if Dr. Fiddes” proffered

interpretation of the word “including” was correct, there would have been no

reason for him to change the way he listed his experience on his CV.

39 CC

101. Dr. Fiddes also states that “one or more structural genes could also

be interpreted to include a specific embodiment involving a single gene of interest

and a selectable marker inserted between the promoter and terminator,” given that

during prosecution the Buj ard inventors provided an example directed to only one

gene of interest. (Id. W 188-89). To the extent that Dr. Fiddes considers this a

limitation on Buj ard, I disagree. In my opinion, based on the structure of the

Bujard vector, the marker is separate and distinct from the one or more structural

genes. (See, e.g., Ex. 1002, 2:13-16, 3:4-14, 7:57-63).

102. Dr. Fiddes’ opinion is based on a selective reading of the Buj ard

prosecution history. In particular, Dr. Fiddes admits that he did not consider other

parts of the Buj ard prosecution history that contemplate the use of two structural

genes, one prior to the terminator and one subsequent to the terminator in the

direction of transcription. (Ex. 1113, Fiddes Dep. Tr. at 209:10-18).

103. Notably, Dr. Gentz agrees with me that a person of ordinary skill

would have understood this language in Bujard to suggest the presence of multiple
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genes downstream of the promoter. For example, Dr. Gentz explained that a

person of skill in the art reading Bujard would understand that you could put

multiple copies of the gene encoding for interferon, multiple Shine-Dalgarno

sequences, and multiple stop codons downstream from the promoter and operator.

(EX. 1115,1PR2015-01624, Gentz Dep. Tr. at 148:24-152:13; EX. 1141 , IPR2015-

01624, Gentz Dep. EX. 5). Dr. Gentz also explained that a person of skill in the art

reading Buj ard would understand that you could put an operon between the

promoter and the terminator, such as the lac operon—which itself consists of three

structural genes (lacZ, lacY, and lacA), each of which is separated by a Shine-

Dalgarno sequence and stop codon—with the operator between the promoter and

the first gene (lacZ). (EX. 1115,1PR2015-01624, Gentz Dep. Tr. at 153 :3-157:20',

EX. 1142, IPR2015-01624, Gentz Dep. EX. 6). Dr. Gentz further elaborated that a

person of skill in the art reading Bujard would understand that you could put a

marker gene, such as chloramphenicol acetyltransferase (CAT), and a gene of

interest, such as a gene encoding for interferon, each separated by a Shine-

Dalgarno sequence and stop codon, between the promoter and terminator. (EX.

1115,1PR2015-01624, Gentz Dep. Tr. at 15823-1624, EX. 1143,1PR2015-01624,

Gentz Dep. EX. 7). 
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Bujard’s Reference to “Stop Codons” Does Not Limit

Bujard to a Single Gene of Interest

104. Dr. Fiddes also point to Bujard’s reference to “stop codons” to support

a single gene limitation. I disagree with Dr. Fiddes, and it is my opinion that his

opinion is premised on a misunderstanding of stop codons and the Bujard vector.

Bujard teaches that the DNA sequence of interest may be followed by one or more

stop codons: “Desirably, the gene is followed by one or a plurality of translational

stop codons e.g. oop or nonsense codons, or preferably a plurality, usually up to

about six, more usually from about two to five, where there is at least one stop codon

in each reading frame.” (Ex. 1002, 3:15-17). Bujard explains that the stop codons

“aid in the efficiency of termination, both at the level of transcription and

expression.” (Id. at 3:19-21).

105. Dr. Fiddes claims that “the use of multiple stop codons does not imply

multiple genes of interest.” (Ex. 2019, Fiddes Decl. W 192, 196', see also Paper 31,

Patent Owners” Response at 36-37). Rather, according to Dr. Fiddes, the reference

to stop codons “could” refer to “the use of a stop codon to separate multiple copies

of a single eukaryotic protein of interest (as in the multimer example) or a eukaryotic

protein of interest from a selectable marker.” (Ex. 2019, Fiddes Decl. 11 195

(emphasis added». I disagree with the underlying assumption that Dr. Fiddes”

opinion relies, which is that the multiple stop codons concern a single reading frame.

It is my opinion that a person of ordinary skill in the art would understand Bujard’s

53
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multiple stop codons to require multiple reading frames, translating different

proteins. My opinion appears to be consistent with the Board’s preliminary finding

that a skilled artisan “would have found it obvious to insert the genes encoding for

the heavy and light chains, separated by a stop codon, between the promoter and

terminator sequences of the vector.” (EX. 2003, IPR2015-01624, Paper 15, at 19).

106. Dr. Gentz renders a similar opinion, stating that the reference to stop

codons does not have “anything to do with the question of whether multiple different

eukaryotic genes could be inserted in a plasmid” because the passage only

“references a single gene.” (EX. 2021, Gentz Decl. 1111 57-60). Again, Dr. Gentz

appears to unduly limit the Bujard teaching and yet nowhere does Bujard state that

the use of multiple stop codons must only refer to one gene. In fact, as cited above,

he admitted otherwise on examination and himself depicted various scenarios in

which multiple eukaryotic genes of interest could reside downstream from the

promoter sequence in a Buj ard plasmid, which scenarios could include multiple stop

codons. See supra.

107. Patent Owners claim that the use of stop codons is similar to “pumping

the brakes of a car when attempting to reduce speed going down a steep hill,” but

that is not how stop codons actually function. (Paper 31, Patent Owners” Response

at 37). Rather, as the Board previously explained, stop codons act “[l]i1<e periods at

the end of a sentence.” (EX. 2003, IPR2015-01624, Paper 15, at 19 n7). In the
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context of the Buj ard vector, stop codons “signal the end of the polypeptide chain”

such that “[w]hen a stop codon is reached [during translation], the polypeptide chain

is complete and detaches from the ribosome.” (Id). The Board’s explanation is

correct, scientifically, and I agree with the Board’s finding that the presence of

multiple stop codons allows for “multiple structural genes to be translated into

separate polypeptides.” (Id. at 19).

C. Buj ard Teaches a Method for Producing Antibodies

108. Dr. Fiddes opines that a person of ordinary skill would not have

“singled out antibodies for production using Buj ard”s methods and materials.” (Ex.

2019, Fiddes Decl. 11 207). Similarly, Dr. Gentz opines that “a scientist” would not

have “concluded that the Buj ard patent suggests coexpressing heavy and light chain

genes as separate molecules in a single host cell, let alone that they could be

assembled into a functional antibody.” (Ex. 2021 , Gentz Decl. W 38-41).

109. I disagree with Dr. Fiddes and Dr. Gentz. To be clear, Bujard lists “a

wide variety” of genes and “proteins of interest” that may be used with the vector,

including “immunoglobulins e.g. IgA, IgD, lgE, IgG and IgM and fragments

thereof.” (Ex. 1002, 4: 14-16, 4:30-36, 5:11-27). In other words—antibodies.

1 10. Neither Dr. Fiddes nor Dr. Gentz appear to debate the express reference

to antibodies in the language of the patent. (Ex. 2019, Fiddes Decl. 11 202', Ex. 2021,

Gentz Decl. 11 40). However, Dr. Fiddes opines that Buj ard “does not “specifically”
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identify antibodies” because antibodies are “one of many proteins listed,” and that

there is “no reasonable basis to conclude that one of ordinary skill would have honed

in on antibodies.” (Ex. 2019, Fiddes Decl. 11 202). Dr. Gentz acknowledges that

antibodies “theoretically could be considered for possible production,” but opines

that Bujard’s express reference “is not a specific suggestion about antibodies or the

ways in which they could be recornbinantly produced.” (Ex. 2021, Gentz Decl. 1111

40-41).

111. Dr. Fiddes” and Dr. Gentz’s opinions conflict with Buj ard’s clear

language. Dr. Fiddes’ position appears to be premised on the assumption that the

Bujard inventors gave “little thought” to the list of proteins expressly identified in

their patent. (Ex. 2019, Fiddes Decl. 11 218). In particular, Dr. Fiddes opines that

the list of proteins in Bujard would be given less weight by a skilled artisan because

the same list of proteins appears in other patents. (Id. 1111 218-19). 1 disagree with

Dr. Fiddes. In my opinion, a person of ordinary skill would not subscribe to such a

view of express language in a patent.

112. Moreover, I disagree with Dr. Fiddes or Dr. Gentz to the extent they

rely on the lack of successful attempts to make antibodies using recombinant

methods, (id. 11 204', Ex. 2021 , Gentz Decl. 1111 40-41), or the “many serious problems

to be solved before antibodies could be produced recornbinantly” (Ex. 2019, Fiddes

Decl. W 205-07), in opining that Bujard did not suggest the production of antibodies.
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As explained above, a person of ordinary skill would have been led by the prior art,

common sense and a significant commercial motivation to make monoclonal

antibodies.

1 13. The advent of the recombinant DNA technology, which took place well

before April 1983, was a revolutionary development that allowed scientists to study

molecular biology in ways that were not possible. By April 1983, a person of

ordinary skill would have understood that recombinant DNA technology is generally

applicable to proteins of all sizes and structures. Thus, the recombinant expression

of an antibody does not require any specialized techniques compared to other types

of proteins, e.g., insulin.

114. Similarly, I disagree with Dr. Fiddes’ opinion that Bujard’s reference

to “immunoglobulins” did not suggest the production of antibodies “given the size

and complexity of antibodies, which the person of ordinary skill in the art would

have understood to be among the most complex proteins on the Bujard list.” (Id. 1]

204). As explained above, in April 1983, it was widely assumed that virtually any

protein, no matter how large or complex could be expressed using recombinant DNA

technology. Thus, a person of ordinary skill would not have been deterred by the

size and complexity ofan immunoglobulin, and, in fact, would have had a reasonable

expectation of successfully expressing the heavy and light chains in a single host
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cell. Additionally, as I have discussed, contemporaneous evidence at the time

confirms this conclusion.

115. Contrary to Dr. Fiddes” opinion, by April 1983, proteins even more

complex than immunoglobulins had been produced using recombinant DNA

techniques by co-expressing its constituent polypeptides as separate molecules in a

single host cell. For example, in 1982 (before the filing of the ’415 patent), scientists

co-transformed two genes, pyrB and pyr], in a single host cell using a single vector

and demonstrated the resulting expression of a multimeric protein aspartate

transcarbamylase, also known as ATCase. (See, e.g., EX. 1072, Pauza). As Dr.

Fiddes admits, ATCase is an oligomer composed of six catalytic and six regulatory

peptide genes, which is more subunits than found in an antibody. (Ex. 1113, Fiddes

Dep. Tr. at 226:13-23, 228:4-14). ATCase has a molecular weight of 300,000

Daltons—nearly twice the size of a typical antibody. (Ex. 2019, Fiddes Decl. 11 43',

Ex. 1113, Fiddes Dep. Tr. at 227:22-228:2). Dr. Fiddes, however, did not consider

the 1982 Pauza article in rendering his opinions in this matter, despite admitting that

ACTcase is “a multimeric protein consisting of different polypeptide chains that had

been produced recombinantly by expressing two different genes in a single host

cell.” (Ex. 1113, Fiddes Dep. Tr. at 229:10-16, 251 :11-15). 
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D. Buj ard Teaches the In Vivo Assembly of a Multimeric Protein

Encoded by More Than One Gene in a Single Host Cell

116. Dr. Fiddes opines that Buj ard does not suggest the in viva assembly of

a multimeric protein.

117. I disagree. Bujard is clear that there are at least two ways of obtaining

the protein: (1) “as a single unit,” or (2) “as individual subunits [ ] joined together in

appropriate ways.” (Ex. 1002, 4:19-21).

118. According to Dr. Fiddes, this statement simply “suggests [ ] that if

expression of any proteins of interest were to be attempted, monomeric proteins

could potentially be expressed as a single unit, whereas individual different subunits

of a multimeric protein could potentially be expressed in separate host cells and

joined in vitro.” (Ex. 2019, Fiddes Decl. 11 227). Dr. Fiddes opines that “the only

precedent for making multimeric eukaryotic proteins consisting of different

polypeptide chains in a recombinant host cell at the time was insulin,” and that, as a

result, a person of ordinary skill in the art “would have tried the one-gene-per—host—

cell approach that had been used successfully for insulin.” (Id. W 229-30).

1 19. In particular, Dr. Fiddes relies on the work of David Goeddel in the late

1970s in applying recombinant DNA technology to the production of insulin through

a “one-polypeptide—per—host-cell approach.” (Id. W 83-87). Dr. Fiddes contends

that Goeddel’s work was followed by others, including Eli Lilly & Co., which

“would have had a profound impact on the person of ordinary skill in the art.” (Id.

59
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1111 88-90). Specifically, Dr. Fiddes cites a May 1983 publication by two Lilly

scientists, B.H. Frank and RE. Chance, that discusses two routes that Lilly

“explored” for making insulin: (1) to “make the A and B chains in separate E. coli

fermentations,” and (2) to produce “proinsulin in a single E. coli fermentation and

eventually to transform it to human insulin.” (EX. 2012, 815). Dr. Fiddes concludes

that because the Lilly scientists “followed the first approach,” so too would an

ordinary person of skill in the art. (EX. 2019, Fiddes Decl. 11 89).

120. I disagree with Dr. Fiddes, and in fact, in my opinion the reference that

Dr. Fiddes cites contradicts his conclusion. First, as the publication makes clear, the

two methods described—which Dr. Fiddes admits he did not review (EX. 1113,

Fiddes Dep. Tr. at 94:13-16)—were developed in 1981, not 1983. (EX. 2012, 815,

S20). Thus, the publication undermines Dr. Fiddes” assertion that the only method

known as of April 7, 1983 was the “one-polypeptide-per—host-cell approach.” In

addition, the authors observed that “both methods,” including the single cell method

that Dr. Fiddes overlooks, “yield equivalent preparations of biosynthetic human

insulin.” (EX. 2012, 815). Notably, Dr. Fiddes concedes (as he must) that the

authors figured out how to process preproinsulin and separate it into the A and B

chains to make functional insulin. (EX. 1113, Fiddes Dep. Tr. at 93:13-94:l). The

authors also developed methods for recovering the insulin produced by the one-cell

method. As the publication explains: “The proinsulin is subsequently converted to
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its S—sulfonate derivative by oxidative sulfitolysis and then isolated. Then the

proinsulin—S—sulfonate is treated with a thiol reagent, beta-mercaptoethanol, which

allows the proinsulin molecule to fold and form the proper disulfide bonds. Bonds

as high as 70 percent are achieved in this process, which was also developed in The

Lilly Research Laboratories.” (EX. 2012, 816).

121 . It is my opinion that Dr. Fiddes’ attempt to read into Buj ard a limitation

that only monomeric proteins be expressed as a single unit is contrary to the plain

language of Buj ard, but also contrary to what a person of ordinary skill would have

understood Buj ard to teach in April 1983. In my opinion, Buj ard does not limit the

term “single unit” to monomeric proteins, but rather states unequivocally that “[a]

wide variety of structural genes are of interest for production of proteins” and that

“[t]he proteins may be prepared as a single unit or as individual subunits and then

joined together in appropriate ways.” (EX. 1002, 4: 14-21). In my opinion, a person

of ordinary skill would understand Buj ard’s reference to “single unit” to include the

in vivo assembly of a multimeric protein (such as an antibody), and, where the

proteins did not assemble into an antibody inside of the host cell, the “individual

subunits” (112., the heavy and light chains) would be “joined together” through in

vilro assembly. 
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122. My opinion is consistent with the Board” 3 finding that Bujard “suggests

that the skilled artisan’s mindset would include making multimeric proteins within

a single host cell.” (EX. 2003, IPR2015-01624, Paper 15, at 20).

X. THE PATENT OWNERS’ CHALLENGES TO THE BOARD’S

PRELIMINARY FINDING THAT IT WOULD HAVE BEEN

OBVIOUS TO COMBINE BUJARD WITH RIGGS & ITAKURA ARE

WRONG

123. Patent Owners and Dr. Fiddes dispute the Board’s preliminary finding

that there is a reasonable likelihood that a skilled artisan would have found it

obvious to combine Buj ard’s teachings “with the in vitro assembly technique

taught by Riggs & Itakura to produce an immunoglobulin molecule.” (Id. at 18;

see also Paper 31, Patent Owners’ Response at 45-49; EX. 2019, Fiddes Decl. 11

274). It is my opinion that a skilled artisan would have found it obvious to

combine Buj ard’s teachings with Riggs & Itakura.

A. Riggs & Itakura Suggests the In Vitro Assembly of Heavy and

Light Chains

124. According to Dr. Fiddes, Riggs & Itakura is simply a “review article

summarizing a process for making insulin,” and does not address the in vitro

assembly of antibody chains. (EX. 2019, Fiddes Decl. W 243-44).

125. I disagree. Riggs & Itakura discusses the production of insulin from

bacterial cells. Riggs & Itakura states that it is more than just “a review article that

describes the Genentech/City of Hope approach to making insulin.” (Id. 11 23 9). In
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fact, the first sentence makes clear that Riggs & ltakura touches on recombinant

DNA technology more generally: “Synthetic DNA chemistry is no longer an

esoteric discipline without obvious practical applications. On the contrary, the

combination of synthetic DNA chemistry, recombinant DNA techniques, and

molecular cloning already has resulted in useful products—somatostatin and

insulin—and promises much more.” (Ex. 1003, at 531). Riggs & Itakura

discusses synthetic DNA chemistry techniques and even suggests that such

techniques could be used to express any polypeptide chain: “The techniques we

used are quite general; thus we are confident that bacteria can be engineered to

produce any peptide hormone that does not contain methionine. By using other

cleavage tricks, or accepting lower yields, even peptides that contain methionine

can probably be made.” (Id. at 531-32).

126. The altemative “cleavage tricks” discussed in Riggs & Itakura were

well known by April 1983, for example, known proteases that display highly

restricted specificities, which decreases the likelihood that unwanted secondary

cuts will occur. Certain proteases cut at very specific amino acid sequences that

are not found in the amino acid sequences of the heavy or light chain, and those

sequences can be engineered into the expression vector to allow cleavage at the

appropriate location on the expressed precursor polypeptide.
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127. Riggs & Itakura is an important publication that adds two important

teachings to Buj ard. First, Riggs & ltakura teaches hybridomas as a source of

antibody genes. (Id. at 537-38). Riggs & Itakura describes a process in which two

genes were inserted into separate host cells and expressed, with the resulting joined

together in Vitro. Second, Riggs & Itakura teaches the in ViU’O assembly of heavy

and light chains. Riggs & Itakura explains that one of the potential applications of

its recombinant DNA techniques is the production of antibodies, stating that

“[h]ybridomas will provide a source of mRNA for specific antibodies. Bacteria

may then be used for the production of the antibody peptide chains, which could be

assembled in vitro and used for passive immunization.” (1d,).

128. Dr. Fiddes dismisses the reference to “antibody example” as

“speculation,” (Ex. 2019, Fiddes Decl. ll 270), apparently requiring Riggs &

Itakura to teach how to recombinantly produce antibodies. However, it is my

understanding that that is not required. Rather, Riggs & Itakura, in combination

with Bujard, must render obvious certain claims of the ’41 5 patent. In this regard,

my opinion is that a person of ordinary skill in the art would understand Riggs &

ltakura to suggest the in Vitro assembly of heavy and light chains, given the context

of its teachings, its reference to hybridomas as a source of antibody genes, and its

description of in Vitro assembly. (See Ex. 1003, at 532, 537-38).
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B. A Person of Skill in the Art Would Have Been Motivated to

Combine Buj ard With Riggs & ltakura

129. Dr. Fiddes opines that Riggs & ltakura and Buj ard “address different

things” and, therefore, a person of ordinary skill in the art would not have

“combined Bujard with Riggs & ltakura for the specific purpose[ ] of making an

antibody using recombinant methods.” (EX. 2019, Fiddes Decl. W 245-46).

130. I disagree. Dr. Fiddes” opinion is based on a narrow view of both

Riggs & ltakura and Buj ard: “One, Riggs & ltakura, describes a process for

making insulin that is deemed fit for scale up and commercialization. The other,

Bujard, provides a research tool that can be used to clone strong promoters into

plasmids.” (Id. 11 245).

131. It is my opinion that a person of ordinary skill in the art would

understand the scope and context of Riggs & ltakura to concern production of

proteins in host cells. Riggs & ltakura makes clear that “the use of synthetic DNA

provides the most specific and general approach to making directed changes in

DNA.” (EX. 1003, at 533). Riggs & ltakura goes on to state that it “should be

possible to repair or create mutations, convert a gene of one species to the same

gene of another species, make genes for peptide analogues, create restriction sites,

etc. Although practical applications have not yet been made, the feasibility of the

approach has been demonstrated.” (Id. at 533-35).
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132. I disagree with Dr. Fiddes” opinion that a person of ordinary skill

would not have been motivated to combine Riggs & ltakura and Buj ard. As an

initial matter, both Riggs & Itakura and Bujard are directed to the production of

eukaryotic proteins in host cells. Indeed, Riggs & ltakura explicitly states that one

of the “potential practical applications” of the method includes “Antibodies,”

explaining that “[h]ybridomas will provide a source of mRNA for specific

antibodies. Bacteria may then be used for the production of the antibody peptide

chains, which could be assembled in vitro and used for passive immunization.”

(Id. at 537-38). Moreover, building on Bujard’s teaching that “individual

subunits” of the desired protein product may be “joined together in appropriate

ways,” (EX. 1002, 4:20-21), Riggs & Itakura discloses that the in Vitro assembly

technique is well-suited for the assembly of multiple subunit proteins, such as

antibodies. As a result, a person of ordinary skill in the art would have understood

that the heavy and light chains (116., the “individual subunits” of an antibody) could

be produced recombinantly pursuant to the Buj ard method and assembled in Vitro

according to Riggs & ltakura.

133. Dr. Fiddes opines that Riggs & Itakura “teaches an approach to

protein production that is the opposite of co-expressing multiple different chains of

a multimeric protein in a single host cell.” (EX. 2019, Fiddes Decl. ll 250). Patent

Owners and Dr. Fiddes conclude that combining Buj ard with Riggs & Itakura
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would “have led to a two host cell approach, not the single host cell invention of

the challenged claims.” (Paper 31, Patent Owners” Response at 44', see also Ex.

2019, Fiddes Decl. 11 250). I understand that Patent Owners advanced this same

argument in lPR2015-01624, and I do not find any merit to their contention.

Simply put, as the Board recognized, “[t]here is no support ... for Patent Owners”

contention that the in vitro assembly technique disclosed [in Riggs & ltakura] is

only applicable when the polypeptide chains are produced in separate host cells.”

(Ex. 2003, IPR2015-01624, Paper 15 at 19-20).

134. Dr. Fiddes’ opinion is based on the fact that “making an antibody

using recombinant methods had never been done, and the reports in the literature

showed tremendous variability and unpredictability in expressing even a single

antibody chain.” (Ex. 2019, Fiddes Decl. W 248, 274-76; see also Paper 31, Patent

Owners” Response at 49-52). Emphasizing the differences between insulin and

antibodies, Dr. Fiddes opines that “[t]he larger size and complexity of an antibody

as compared to insulin means the proper folding for an antibody presents a far

more challenging task than insulin.” (Ex. 2019, Fiddes Decl. 11 276).

135. I disagree with Dr. Fiddes” position. As I explained above,

differences in the sheer size or complexity of antibodies and other proteins does

not mean that a person of ordinary skill would not have had a reasonable

expectation of successfully expressing the heavy and light chains in a single host
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cell. The difficulty in expressing a recombinant protein is not correlated with the

structure or size of the target protein. In fact, proteins larger than

immunoglobulins had already been successfully expressed using recombinant

DNA techniques. Thus, it is my opinion that a person of ordinary skill in the art

would not have been deterred by the size and complexity of an antibody as

compared to insulin, for example. Such a person would have been motivated to

apply the known art to target antibodies for recombinant production.

C. A Person of Skill in the Art Would Have Had a Reasonable

Expectation of Success in Combining Buj ard With Riggs &
Itakura

136. In my opinion, person of skill in the art would have had a reasonable

expectation of success in combining Bujard with Riggs & Itakura. First, in vitro

antibody assembly techniques were well known in the art. Indeed, the ’41 5 patent

uses prior art assembly techniques. (Ex. 1001 at 12:58-13:52). Second, prior to

April 1983, it was well known that a host cell could assemble and produce

functional antibodies, in viva. Indeed, that work was published by Ochi et al. (Ex.

1 021 ).

137. Third, Riggs & Itakura demonstrated that the separate chains of

insulin could be joined in vitro, and they were of the opinion that the same or

similar techniques could be used successfully for immunoglobulin chains made by

recombinant DNA means in microorganism host cells. (Ex. 1003, at 531-32, 537-
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38). There would have been no reason for a person of ordinary skill in the art to

believe that the in vitro assembly methods in Riggs & ltakura could not also be

successfully used to assemble the co-expressed heavy and light chains produced by

Bujard's similar recombinant DNA methodologies. A person of ordinary skill in

the art would therefore have had a reasonable expectation of success in combining

Bujard with Riggs & ltakura to result in the subject matter of the Challenged

Claims.

77)

138. Finally, the “complication of 6inclusion bodies does not change my

opinion that a person of ordinary skill would have had a reasonable expectation of

success. (Paper 31, Patent Owners’ Response at 51-52). Standard chemical means

to isolate proteins from inclusion bodies were well known in April 1983. During

this time, it was well-understood that when foreign or exogenous proteins were

expressed in bacteria or other host cells using recombinant DNA techniques, the

proteins often appeared as insoluble protein aggregates known as inclusion bodies.

The host cell or cells must be lysed, or ruptured, to recover the inclusion bodies.

Thereafter, these insoluble protein aggregates needed to be denatured and then

renatured to permit the proper folding and reconstitution of the respective protein.

Standard chemical means well-known in the art were employed for these

denaturing and renaturing processes.
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139. Denaturation refers to the disruption of protein aggregates, such as

inclusion bodies, and the unfolding of the protein chains. The denaturation process

has been accomplished since the 1970s by the addition of a chemical, such as

guanidine hydrochloride. This process is still used today. Renaturation refers to

refolding of protein chains and their recombination into multimers. The

renaturation process is routinely accomplished by the gradual removal of the

denaturing chemical agent. In proteins such as antibodies that contain disulfide

bonds, the formation of these bonds will occur spontaneously upon refolding.

140. The ’415 patent explains that after the anti-CEA heavy and light

chains were co-expressed as insoluble inclusion, or “refractile,” bodies, the E. 0011'

host cell was ruptured, and the heavy and light chains were denatured under harsh

reducing conditions. (Ex. 1001, columns 13, 25). These processes enabled the

solubilization of the protein aggregates and the separate recovery of each protein

chain. Thereafter, the chains were renatured in an oxidative environment which

promoted the refolding and reconstitution of the chains into their assembled,

tetrameric form. (Id). This example in the ’415 patent describes the exact

processes that persons skilled in the art had been using for many years to

reconstitute recombinant proteins.

141. In my opinion, the combination of Riggs & Itakura and Bujard renders

the Challenged Claims of the ’41 5 patent obvious.
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XI. IT WOULD HAVE BEEN OBVIOUS TO COMBINE THE

TEACHINGS OF SOUTHERN AND BUJARD

142. Patent Owners and Dr. Fiddes disagree with the Board’s finding that

Southern teaches “the general applicability of its disclosed co-transformation

technique by 6inserting genes ofinterest into vector DNAs designed to express neo

or gpt,” and that there is a “reasonable likelihood that the skilled artisan would

have found it obvious to use Southern’s two-vector technique to express both the

heavy and light immunoglobulin chains in a single host cell.” (EX. 2003, IPR2015-

01624, Paper 15 at 22', see also Paper 31, Patent Owners’ Response at 57-60; EX.

2019, Fiddes Decl. 1111 292-95). Based on Dr. Fiddes‘ opinions, Patent Owners

assert that “Buj ard and Southern address fundamentally different issues, and there

would have been no reason in April 1983 for a skilled artisan to even consider their

teachings together.” (Paper 31, Patent Owners’ Response at 55).

143. I disagree. In my view, Dr. Fiddes’ position is based on an

unreasonably narrow view of Southern and the state of the art in 1983. It is my

opinion that the Board’s preliminary findings regarding the Southern and its

combination with Buj ard are correct and that it would have been obvious to

combine the teachings of Buj ard and Southern. 
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A. Southern Discloses a Two-Vector Approach For Expressing More

Than One Protein of Interest in a Single Host Cell

144. Patent Owners contend that “Southern does not disclose or suggest the

‘single host cell” or the two vector limitations absent from Bujard.” (Paper 31,

Patent Owners’ Response at 53). Dr. Fiddes similarly states that Southern “does

nothing more than provide a new vector for use in mammalian host cells,” and

“does not provide additional inferences that would have suggested the use of

multiple vectors to express distinct genes in a single host cell.” (Ex. 2019, Fiddes

Decl. W 291, 293).

145. I disagree with Patent Owners and Dr. Fiddes. As an initial matter,

Dr. Fiddes is incorrect that Southem “provide[s] a new vector.” (Id. 11 291). The

vector described in Southem—Prof. Berg’s pSV2 vector—was described in several

prior publications co-authored by Prof. Berg, including Prof. Berg’s Nobel

Lecture. (See Ex. 1069, Berg; Ex. 1120, Mulligan & Berg). Southern is the

culmination of Prof. Berg’s work developing the pSV2 vector; in Southern, the

marker genes 1120 and gpt were inserted into the pSV2 vector, demonstrating the

double transfection of the pSV2-gpt and pSV2-neo vectors. To the extent Dr.

Fiddes and Patent Owners attempt to treat Southem in isolation from Prof. Berg’s

earlier work, I disagree because a person of ordinary skill would have aware of

Prof. Berg’s earlier work describing the development of the pSV2 vector. Indeed,

that work is explicitly referenced in Southern. (See, e.g, Ex. 1004, at 328, 331,

72
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340). And, in the words of Dr. Fiddes, “when you read any patent or research

paper, to understand it fully you need to understand the focus and what [it’s] about.

It’s just part of understanding the document.” (EX. 1116, IPR2015-01624, Fiddes

Dep. Tr. at 70: 10-13). Because Dr. Fiddes and Patent Owners do not consider

Prof. Berg’s earlier work describing the development of the pSV2 vector, they

distort the teachings of Southern.

146. Prof. Berg designed the pSV2 vector to “introduce and maintain new

genetic information in a variety of mammalian cells.” (EX. 1069, at 300). To do

so, Prof. Berg designed the pSV2 vector such that it contained a selectable marker

and multiple restriction sites that could accommodate one or more genes of

interest. (Id). These basic design features are reflected in Fig. 2 of Southern. (EX.

1004, at 332). Initially, Prof. Berg used the bacterial gene gpt as his selectable

marker. (Id. at 328). As explained in Southern, the Berg lab used a pSV2 vector

containing a gpt selectable marker (designated pSVZ-gpt) to show that a variety of

eukaryotic genes of interest could be expressed in mammalian cells. (Id). The

purpose of the work in Southern was to first demonstrate the viability a new

selectable marker, the neo gene, and second to show that vectors containing the gpt

and neo selectable could be co—transformed into a single host cell. By the time the

Southern paper was published, the ability of the pSV2 vector to express genes of

interest had already been well established. Thus, Patent Owners” argument that
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“Southem does not disclose any experiment involving even a single protein of

interest” (Paper 31, Patent Owners” Response at 53) does not impact the

obviousness analysis. Based on Southem’s description of Prof. Berg’s prior work

on the pSVZ vector and the references cited by Southern, a person of ordinary skill

would have readily understood that the pSVZ-gpt and pSVZ-neo vectors described

in Southern could each be used to express genes of interest. Indeed by April 1983,

both a pSVZ-gpt and pSV2-I1eo vector had been used to express an antibody light

chain in a eukaryotic host cell.

147. Given this background, I disagree with Dr. Fiddes’ opinion that

“Southern does not provide additional inferences that would have suggested the

use of multiple vectors to express distinct genes in a single host cell.” (Ex. 2019,

Fiddes Decl. fll 293). As Southern explains, the ability to co-transform a single host

cell with a pSVZ-gpt vector and pSVZ-neo vector allows for “double and

dominant” selection. (Ex. 1004, at 339). A person of ordinary skill would have

readily recognized that “double and dominant selection” permits the ability to two

introduce two different genes, one on each vector, into a single host cell. Indeed,

the whole purpose of having different selectable markers is to provide the ability to

select for double transformants and in turn the purpose of employing a double

transforrnant is to introduce two different genes of interest. Consistent with this

understanding, I note that a group led by Sherie Morrison used the exact double
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transformation technique described in Southern to express an antibody heavy and

light chain in a single cell by not later than October 1983. (See Ex. 1 111', Ex.

1112', Ex. 1147', Ex. 1150).

148. For similar reasons, I disagree with Patent Owners and Dr. Fiddes

assertion that Southern’s discussion of co-transformation of “genes of interest”

“merely refers to the vector’s ability to express various types of genes, depending

upon which particular gene is desired—not multiple different genes at the same

time.” (Paper 31, Patent Owners’ Response at 54', Ex. 2019, Fiddes Decl. at W

302-304). This argument once again ignores the purpose behind using the double

transformation technique disclosed by Southern. If a person of ordinary skill

wanted to express only a single gene of interest, there would be no reason to

employ Southern’s co-transformation technique.

149. Finally, I disagree with Patent Owners’ argument that “Southem

described the need for future experimentation regarding some undisclosed use for

the two-vector approach.” (Paper 31, Patent Owners” Response at 59). Again, this

argument ignores the fact that the ability of the pSV2 vector to express genes of

interest had already been established. The data in Southern showing that co-

transformation of the pSV2-neo and pSV2-gpt in a single host cell is possible is the

experimentation that is necessary to use the two-vector approach. I also disagree

with Patent Owners’ arguments that the ten-fold reduction in the number of stable
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transformants reported by Southern for the co-transformation technique would

have made the two-vector approach non-obvious. (Id. at 57). As Southern

explains, the reduction in stable transformants was likely caused by the stress of

both selectable markers acting at once. (Ex. 1004, at 337). A person of ordinary

skill would understand that seeing any significant number of stable transformants,

which Southern clearly shows, indicates that the experiment was a success and the

reduction in the number of transformants simply means that the host cell culture

would need to be grown for a longer period of time before the proteins encoded by

the genes of interest could be recovered.

B. A Person of Ordinary Skill in the Art Would Have Had Good

Reason to Combine Bujard With Southern

150. Dr. Fiddes opines that “the person of ordinary skill in the art would

not have been motivated from the combination of Southern and Buj ard to co-

express antibody heavy and light chains in a single host cell using separate

plasmids.” (Ex. 2019, Fiddes Decl. 11 306).

151. 1 disagree. In my opinion, there are several reasons why a person of

ordinary skill would have been motivated to combine the teachings of Southem

and Bujard. Southern and Buj ard are both directed to a general method of

recombinantly expressing proteins in a eukaryotic host cell. Southern discloses a

two-vector approach that is optimally suited for expressing more than one protein

of interest in a single host cell. It teaches a direct and efficient way to

76
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independently express both the heavy and light chains in a single host cell because

cells containing both vectors can be readily identified via different selectable

markers and the genes encoding proteins of interest are under the control of

separate promotors. A person of ordinary skill would have readily recognized that

Southern’s dual vector system would be the ideal platform for recombinantly

expressing “antibodies,” (116., more than one protein of interest) as taught by

Bujard. A skilled artisan would have readily been able to use the expression

systems developed by Southern with Bujard’s teaching to produce a functional

antibody in a single host cell by co-expressing the heavy and light chains as

separate molecules.

152. I also understand that Patent Owners have suggested that the

“uncertainties ... surrounding recombinant DNA techniques—and the production

of antibodies in particular—forecloses any argument that a skilled artisan would

have reasonably expected success” in producing functional antibodies using two of

Southern’s vectors in a single host cell. (Paper 31 , Patent Owners’ Response at

61). Dr. Fiddes similarly opines that neither Buj ard nor Southem “attempts to

provide any information regarding how an antibody should be made using

recombinant means and neither attempts to answer the many questions that

remained unanswered at the time regarding antibody gene regulation and control,

and the uncertainty and unpredictability seen even with attempts to produce single

 



Merck Ex. 1090, Pg. 81

antibody chains.” (Ex. 2019, Fiddes Decl. 11 316). Patent Owners appear to

conclude that because Southern does not demonstrate the expression of any

proteins of interest, it is of limited value. (Paper 31, Patent Owners” Response at

56-57).

153. I disagree with this conclusion. Southern, in combination with

Bujard, suggests the use of a two-vector technique to express both the heavy and

light immunoglobulin chains in a single host cell. In my opinion, a person of

ordinary skill would have had a reasonable expectation of success in using two-

vectors to express the heavy and light chains in a single host cell. By April 1983,

both the pSV2-neo and pSVZ-gpt vectors described by Southern had been used to

express eukaryotic proteins in a eukaryotic host cell. Indeed, Southern itself

demonstrates that these two vectors can be used to express multiple proteins in a

single host cell. These past successes would have led a person of ordinary skill to

believe that the heavy and light chains could likewise be expressed via Southem’s

two-vector system, and there is nothing about the heavy and/or light chains that

would have caused a person of ordinary skill to think any differently.

154. Dr. Fiddes opines that a person of ordinary skill would not have

“looked at Buj ard and Southern together to arrive at any solutions regarding the

recombinant production of proteins as they disclose expression constructs that

would not be compatible in the host expression systems which are the focus of the
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other reference.” (Ex. 2019, Fiddes Decl. 11 286). Specifically, Dr. Fiddes states

that “Bujard focuses on bacterial expression systems,” whereas Southern focuses

on “a mammalian expression system,” and thus “the pSV2 system described in

Southern would not be expected to express eukaryotic genes of interest in a

bacterial host cell.” (Id. 1111 287-88). 1 disagree.

155. Bujard provides express motivation to apply its teachings to

mammalian cells: “Higher cells, e.g., mammalian, may also be employed as hosts,

where viral, e.g., bovine papilloma virus or other DNA sequence is available

which-has plasmid-like activity.” (Ex. 1002, at 6:34-37 (emphasis added».

Southern teaches expression vectors using a viral promoter, SV40, to express the

multiple genes of interest and the vectors described in Southern have “plasmid-like

activity.” (Ex. 1004, at 327). Thus, the fact that Bujard and Southern focus on

bacterial expression systems and mammalian expression systems, respectively,

would not have discouraged a person of skill in the art from combining Buj ard and

Southern. Buj ard teaches it explicitly and a person of ordinary skill would

certainly understand this teaching in the context of recombinant DNA techniques

known at the time.

156. Dr. Fiddes also opines that a person of skill in the art would not have

been motivated to apply the teachings of Buj ard to the Southem to express the
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heavy and light chain in a single cell. (Ex. 2019, Fiddes Decl. 1111 292-314). For

reasons explained above, I disagree.

157. Southern teaches the use of a two vector system—the pSV2-gpt vector

and the pSV2-neo vector—in a single host. A person of ordinary skill would have

recognized that this two-vector approach was specifically designed to express

different proteins of interest in a single host cell. Indeed, expressing two different

proteins of interest is one of the primary reasons why a researcher would want to

insert two different vectors, with separate selectable markers, into a single a host

cell. Moreover, using two vectors allows the independent expression of more than

one protein of interest in a single host cell. This is because the genes coding for

the multiple proteins of interest are under the control of separate promoters. Thus,

a person of ordinary skill would have also been motivated to combine Southern

and Bujard because they both describe techniques for expressing eukaryotic

proteins in a eukaryotic host cell and their techniques are compatible with one

another.

C. A Person of Ordinary Skill in the Art Would Have Had A

Reasonable Expectation of Success in Combining Bujard With
Southern

158. I understand that Patent Owners have argued that “[a] person of

ordinary skill would not have had a reasonable expectation that functional

antibodies could be produced using two of Southern’s vectors in a single host cell”

 



Merck Ex. 1090, Pg. 84

based on Dr. Fiddes opinions that purported uncertainties in April 1983 about

“how the expression of immunoglobulin genes was regulated and whether such

expression would occur.” (Paper 31, Patent Owners’ Response at 61', Ex. 2019,

Fiddes Decl. 1111 307-17).

159. I disagree. Prior to April 1983, Ochil showed successful recombinant

expression of the light chain, using the pSV2-neo vector in cell lines expressing

only the native heavy chain. (Ex. 1021, at 596). The cells expressing the

recombinant light chain produced functional antibodies. Based on this work alone,

a person of ordinary skill in the art would have had a reasonable expectation of

success expressing both the heavy and light chain in a single cell. In addition to

Ochi 1 (Ex. 1021), the Oi (Ex. 1031) and Rice & Baltimore (Ex. 1020)

publications, both expressing light chain in a myeloid cell line, would have further

provided a person of ordinary skill in the art with a reasonable expectation of

success.

160. Further, Southern itself provides a reasonable expectation of success.

Southern validates the ability to use two vectors, each having a different selectable

marker, and explains that the two-vector system could be used to express two

proteins of interest in a single host cell: “[c]otransformation with nonselectable

genes can be accomplished by inserting genes of interest into vector DNAs

designed to express neo or gpt.” (Ex. 1004, at 339).
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161. I understand that there is no requirement for absolute predictability of

success—all that is required is a reasonable expectation of success. However, it is

my opinion that the state of the art at the time, as evidenced by Ochi 1 (Ex. 1021),

Oi (Ex. 1031), Rice & Baltimore (Ex. 1020), and Southern itself, provided near

certainty that expressing both the heavy and light chain would result in successful

production of functional antibodies.

162. Thus, it is my opinion that a person of ordinary skill in the art would

have had a reasonable expectation of success in combining Buj ard with Southern.

D. Patent Owners’ Arguments That Southern Cannot Invalidate

Claims 1, 2, and 33 Are Wrong

163. I understand that Patent Owners have argued that the combination of

Bujard and Southern would not have rendered claims 1, 2, and 33 obvious, because

those claims require producing an assembled antibody, and neither Bujard nor

Southern allegedly teach antibody assembly. I disagree. First, Bujard explicitly

teaches that “immunoglobulins” can be made using the recombinant techniques

disclosed in Bujard. An “immunoglobulin” is an assembled antibody, not simply

recombinantly-expressed heavy and light chains. A person of ordinary skill in the

art would have known how to assemble a heavy and light chain into a functional

antibody using well-known in vitro assembly techniques. Indeed, the ’41 5 patent

references these prior art assembly techniques. (Ex. 1001 , 12:58-13 :52). Second,

the work of both Ochi et a1. and Oi et al. demonstrated the ability to transform

82
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Prof. Berg’s pSV2 vectors into lymphoid cells. (EX. 1021; EX. 1031 ; EX. 1040).

Lymphoid cells naturally assembly heavy and light chains into functional

antibodies. A person of ordinary skill would have understood that using a

lymphoid cell as the host cell would result in in viva assembly of the heavy and

light chains.

164. Accordingly, in my opinion, the combination of Southern and Bujard

renders the Challenged Claims of the ’415 patent obvious.

XII. CONCLUSION

165. I declare that all statements made herein of my own knowledge are true

and that all statements made on information and belief are believed to be true, and

further that these statements were made with the knowledge that willful false

statements and the like so made are punishable by fine or imprisonment, or both,

under Section 1001 of Title 18 of the United States Code. 
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Executed this 7th day of April 2017. I declare under penalty of

perjury that the foregoing is true and correct.

I”
Roger D. Kornberg
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