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l. Introduction

Pursuant to 35 U.S.C. § 313 and 37 C.F.R. § 42a)0Patent
Owners, Amgen Inc. and Amgen Manufacturing Limiexjether, “Amgen”)
submit this Preliminary Response to the Petitiarifiter Partes Review (the
“Petition”) of U.S. Patent No. 8,952,138 (“the '1B&tent”) by Petitioners, Apotex
Inc. and Apotex Corp. (together, “Apotex”). Thedsd should reject all four
Grounds of the Petition because Apotex has not detrated a reasonable
likelihood that claims 1-24 of the '138 Patent aither anticipated, or would have
been rendered obvious, by the asserted prior fa@rermces.

The '138 Patent is directed to a novel proteinlceifg method that
solves a problem associated with recombinant prggeduction. Non-
mammalian €.g., bacterial) expression systems frequently prodousfolded”
proteins, associated with inactivity and aggregatibe methods of the '138 Patent
ensure proper refolding of proteins at high conaiuns with the use of so-called
“redox chemicals.” These chemical oxidants andicezhts facilitate the correct
formation of disulfide bonds between residues efdmino acid cysteine that are

found in most proteins.

! Disulfide bonds between the “right” cysteine remisl maintain a protein in its

properly folded, three-dimensional shape; disulbdads between the “wrong”



Sole independent Claim 1 of the 138 Patent re¢iesmaterial
elements of the refolding method, a “thiol-paiiga(*TPR”) and a “redox buffer
strength” (“RBS”): “a redox component comprisindjraal thiol-pair ratio having
a range of 0.001 to 100 and a redox buffer streafthmM or greater.” TPR and
RBS are calculated with equations defined in thexBjgation tee EX1001 at
6:25-41) based on variables of concentration oficeght (“[reductant]”) and
oxidant (“Joxidant]”). Various solutions in Claidis refolding method, including
a “redox component,” a “refold buffer,” and a “r&fanixture,” may contain
oxidants and reductants. But it is undisputed TR and RBS are calculated

from the concentrations of reductant and oxidastdaon the volume of the redox

component.See Petition at 24-26 The claim language itself requires that TPR
and RBS are based on the redox component: “rediayonent comprising a . . .
thiol-pair ratio . . . and a redox buffer strength .”

All Grounds of Apotex’s Petition suffer from a acél deficiency:

none of the asserted prior art references disdbseggest the material TPR and

cysteine residues make misfolded proteins. Redtgtan break incorrect
disulfide bonds, whereas oxidants can form desiress.

2 Except for patent and patent application Exhil§1002 (Robinson
Declaration), and EX2001 (Willson Declaration),@tes herein refer to the page

numbers added by Apotex or Amgen at the bottonaohd=xhibit.



RBS elements of independent Claim 1. Strainingnap theSchlegl (EX1001),
Brady (EX1005), andHevehan (EX1004) prior art references to Claim 1, Apotex
(and its expert, Dr. Robinson) miscalculate TPR RB& with concentrations of

reductant and oxidant based on the volume of tleddrbuffer or refold mixture—

not the redox component. There is no justificatmmApotex’s approach. Apotex
conflates the redox component with separate anohcilements of Claim 1, the
refold buffer and the refold mixture. And Apoteaes$ not demonstrate how the
claimed TPR based on the volume of a redox comparanbe extrapolated from
its calculation of TPR based on the volume of aldebuffer or a refold mixture.
What accounts for Apotex’s inability to do so ig flact that TPR is volume-
dependent; the volumes of redox component, refaftkh and refold mixture in
Claim 1 are necessarily different. Apotex can makly conclusory arguments
that its selected prior art references disclosedheisite TPR and RBS values.
Because Apotex cannot demonstrate that the maidrialand RBS elements of
Claim 1 are taught by its asserted prior art, @ should be instituted for that sole
independent claim and all 23 claims depending fiiom

There are additional reasons why the Board shaatldnstitute trial in
relation to dependent Claims 9, 10, and 11, whadite that the protein expressed
in @ non-mammalian expression system to be refdakleah antibody,” “a

complex protein,” and “a multimeric protein,” respigely. Schlegl (Ground 3),



Brady (Ground 4), an&hlegl in combination wittHevehan (Ground 1) do not
direct a person of ordinary skill in the art (“PQ38I') to a method of refolding a
“complex protein” so as to anticipate or renderiobs Claim 10. Similarly,
Schlegl in combination witiHevehan do not teach or suggest the refolding of “an
antibody” or “a multimeric protein” so as to renasdavious Claims 9 and 11.
Apotex’s prior art challenges are not new. Apaérrady asserted its
primary referencesschlegl andBrady, in Amgen Inc. et al. v. Apotex Inc. et al.,
No. 0:15-CV-61631-JIC/BSS (S.D. Fla.) (hereinaftdne related litigation”).
Curiously, Apotex’s Petition is silent as to wharspired at trial, which ended 18
days before Apotex filed its Petition. After liigng Apotex’s prior art invalidity
case for a year, Amgen was taken by surprise whtek withdrew its
Brady-based defense on the eve of trial and withdrewscitéegl-based defense
mid-trial. The adverse outcome: on July 15, 2QLelge Cohn entered judgment
in Amgen’s favor that the 138 Patent is not ingdtr anticipation and
obviousness. EX2004 at 2-5. By dropping its defenses aftefifghad an
opportunity to litigate them in full, Apotex hasitly acknowledged that it cannot

meet the “clear and convincing” evidentiary burdedistrict court thatchlegl or

® On September 6, 2016, Judge Cohn issued Findinmad and Conclusions of
Law in Apotex’s favor on the remaining infringemesdues. EX2003 at 2. As of

December 5, 2016, Amgen’s appeal will be pendiniy wWie Federal Circuit.



Brady invalidates the '138 Patent. And with no evideatéhe material TPR and
RBS elements in its asserted prior art, Apotex oanreet the “preponderance”
standard here either.

In sum, the Board should reject Apotex’s attempeguscitate its
failed invalidity case. No trial should be instéd on Grounds 1-4 of Apotex’s

Petition.

[I.  The '138 Patent
The '138 Patent is entitled “Refolding Proteins igsa Chemically

Controlled Redox State.” The '138 Patent is gelhedarected to improved
methods of refolding proteins expressed in non-maham cell culture systems
(e.g. bacterial expression systems), using redox chdsnacal other additives to
achieve refolding at high protein concentratioBx2001 at 158.

The '"138 Patent addresses a problem associategwittucing
recombinant proteins in non-mammalian cell culturéghile tremendously
important from the standpoint of commercial scalerations, bacterial cells
engineered by recombinant DNA techniques to expussful but foreign proteins
nevertheless present a particular production angdle they typically are unable to
produce such proteins as properly folded molecasgecially at high levels of
expression. EX2001 at 133-35, 50, 57; EX100118-33. The misfolded

proteins precipitate within the bacterial celldimited solubility forms, referred to



as “inclusion bodies.” EX2001 at 151; EX1001 4i8t24. The inclusion bodies
must be isolated, and the incorrectly folded proteithin them must be
solubilized, unfolded into the primary amino sequee(a linear molecule), and
subsequently refolded to form the proper three-dstmnal conformation
associated with the biologically active proteinXZ2B01 at Y51; EX1001 at 34-45.

Many, if not most, proteins have cysteine residuggsteine is an
amino acid that contains a sulfhydryl group bontted carbon atom (-C-SH), also
known as a thiol group. EX2001 at 1146, 53. Fotgins with several cysteine
residues, proper folding may involve the formatidrisulfide (-S-S-) linkages
between the thiols of specific cysteindd. at §Y46-47, 53. The refolding of
proteins with two or more disulfide linkages, peautarly those with an odd
number of cysteine residues, can be especiallyertgahg because there may be
mismatched thiolsld. at §Y47-49. As the number of cysteine residuaeases,
the likelihood of incorrect disulfide linkages ivases exponentiallyld. at 147.
For complex proteins (defined as “a protein thaigdarger than 20,000 MW, or
comprises greater than 250 amino acid residues(grmbmprises two or more
disulfide bonds in its native formsge infra)), the task of refolding themm vitro
can be especially challenging. EX1001 at 1:18-29.

Prior to the '"138 Patent, the art appreciated tioad, certain extent,

protein refolding can be influenced by controlliregiox chemistry. As noted in



the 138 Patent, “[w]hen cysteine residues aregnem the primary amino acid
sequence, it is often necessary to accomplishetiodding in an environment
which allows correct formation of disulfide bondsy(, a redox system).” EX1001
at 1:47-51. Redox systems provide thiol-reactivensicals (also called thiol pairs
or reductants and oxidants) that facilitate a reMsde thiol exchange with another
thiol (so-called “shuffling”). EX2001 at §53-53.hese systems can improve the
odds of proper disulfide bond formation and foldind. at 156.

However, as also noted in the '138 Patent, the gmyrapproach in the
prior art was to refold proteins, including thosatining two or more disulfide
bonds, at dilute protein concentrations. EX200158 EX1001 at 1:54. Under
such conditions, which allow for the protein molkssuto be spatially apart from
one another, the risk of protein aggregation des@®aso that a protein can
properly fold on itself. EX2001 at 957, 112. \Wog at dilute protein
concentrations at industrial scale, however, reguruge refolding tanks and the
facilities to house themld. at 157; EX1001 at 1:57-60. The approach taught in
the '138 Patent, which permits refolding at higbtpm concentrations, avoids the
limitations imposed by working under the dilute daions (typically no greater
than 0.5 g/l protein) of the prior art. EX2001Y&f% .

The inventors of the '138 Patent invented an imptbmethod for

refolding cysteine-containing proteins that is lmase their unique appreciation of



specific relationships between RBS, TPR, and pnatencentration. EX2001 at
1958-59see, e.g., EX1001 at 4:35-58. They brought a degree of nma#tial
precision and sophistication to redox chemistryeblgsrotein refolding nowhere
reported or appreciated in the prior art. EX20096®. Their patent teaches how
to create optimal refolding environments by applytefined equations for the

redox parameters, TPR and RBIE. at {58; EX1001 at 6:25-38. The equation for

TPR (M), in particular, is unique. EX2001 at §60. Thesechings

oxidant]
optimize and enhance the efficiency of refoldingtpms at concentrations
significantly higherj.e., significantly less dilute, than those typicallpgloyed in
the prior art.1d. at 1158-60. This, in turn, can reduce practiodl @onomic
problems associated with refolding proteins in ptaléy large volumes.ld. at
157. In short, the invention claimed in the '13&dnt is an improved, redox
chemistry-based methodology for refolding proteihkigh concentrationld. at
160.

[1l.  Claim Construction

Claim 1 of the '138 Patent reads as follows:

1. A method of refolding BPTOTEIEXprESS e iwEEmAmmMala

\g/torgreateér comprising:
(a) contacting theiprotéin with a refold buffer qoising
a redox component comprising



a final thiol-pair ratio having a range of 0.0011@0 and
a redox buffer strength of 2 mM or greater
and one or more of:
(i) a denaturant;
(i) an aggregation suppressor; and
(i) a protein stabilizer;
to form a refold mixture;
(b) incubating the refold mixture; and
(c) isolating the protein from the refold mixture.

The highlighted terms are color-coded to matchilthstration below, which, to
assist the Board, illustrates the elements thaengkstep (a) of Claim 1, the

“contacting” step (the “contacting” step is repmasel by the red box):

Cne or more of:

()  Adenaturant,

(i) An aggregation
suppressor; and

(i) A protein
stabilizer
Redox component

Protein-containing
volume Y Refold buffer

Refold mixture

The diagram illustrates what is required by thenclathe redox component (gray),

refold buffer (yellow) and refold mixture (greempaseparate and distinct



elements. EX2001 at 63. The refold buffer (y&)lcomprises the redox
component (gray) and the denaturant/aggregatiopresapor/protein stabilizer
(orange); the refold mixture (green) comprisesptwtein-containing volume
(blue) and the refold buffer (yellow)d. Accordingly, the claim elements
necessarily have different volumes:
* volume of the refold mixture (green) > volume oé tiefold buffer
(yellow) > volume of the redox component (gray)¢an
* volume of the refold mixture (green) > volume o# tiprotein-containing
volume” (blue).
EX2001 at 163.

A. Undisputed Claim Terms

1. “aprotein. .. presentin a volume at a concentri#on of 2.0
g/L or greater”; final thiol-pair ratio”; and “redo x buffer
strength”

The construction of three terms in this proceeangndisputed. In
its Petition, Apotex asks for constructions of thotaim terms that are “identical to
the one[s] proposed by Patent Owner in the Neulasgation under thé>hillips
standard” g¢ee Petition at 22, 24, 25) and ultimately adoptedHhsydistrict court
(see EX1037 at 5, 8, 9). Those undisputed construsteme summarized in the

following table:

10



Term Undisputed Construction

A protein as it exists in a volume before
“a protein . . . presentin a
contacting the volume with a refold buffer.
volume at a concentration of
The protein concentration in the volume is 2.0
2.0 g/L or greater”
g/L or greater.

Defined by the following equation:

[reductant]?

“final thiol-pair ratio” [oxidant]

where the concentrations are the

concentrations in the redox component.

Also called “buffer thiol strength,” “thiol-paiy
buffer strength,” or “thiol-pair strength,”
defined by the following equation:

“redox buffer strength”
2[oxidant] + [reductant],

where the concentrations are the

concentrations in the redox component.

Thus, it is undisputed that “final thiol-pair rdtiand “redox buffer strength” are
calculated based on reductant and oxidant congemisan the redox component.
An updated diagram of Claim 1 is provided belowieating TPR and RBS in the

redox component:

11



One or more of:

(i) A denaturant;

(i) An aggregation
suppressor; and

(iii) A protein Redox component comprising
stabilizer 2
. . . [reductant]
a thiol-pair ratio ( ———— ) and
[oxidant]
Protein-containing ¥ a redox buffer strength ( 2[oxidant] + [reductant] )
volume
Refold buffer

Y

Refold mixture
2. “2 mM or greater”
For purposes of this proceeding, the parties ataeno construction
is necessary for “2 mM or greater.” Petition af'28
B. Disputed Claim Terms
1. “a protein”

Amgen proposes a construction for “a protein” tkatken directly

* This represents a shift in claim constructionApotex. In the related litigation,
Apotex had proposed a claim construction that vepted by the district court
under thePhillips standard (EX1037 at 9-10iZ., “2 mM or greater, wherein the

redox buffer strength is effectively bounded ataximum of 100 mM”)).

12



from the patent specification “any chain of at least five naturally or non-unaitly
occurring amino acids linked by peptide bands.’e patentees, acting as their
own lexicographer, defined “protein”:

As used herein, the terms “protein” and “polypegtidre used
interchangeably and mean any chain of at leastfatarally or non-

naturally occurring amino acids linked by peptidads.

EX1001 at 5:47-50; EX2001 at §67. That construcsatisfies the broadest
reasonable interpretation in light of the spectima and was also adopted by the
district court in the related litigatiorSee EX2001 at 68; EX2003 at 5.

2. “refold mixture”

Amgen submits that the broadest reasonable intatpre for “refold
mixture” in light of the specification is the consttion it proposed in the related
litigation, which the district court adopted. EX30at 9. “Refold mixture” should
be interpreted to mean “a mixture formed from cotite (1) the volume in which
the concentration of protein is 2.0 g/L or greatéh (2) the refold buffer. The
refold mixture has a high protein concentrationeveh’high protein concentration’
Is at or above about 1 g/L protein.” EX2001 at(]{/6.

Amgen’s proposed construction is taken directlyrfrine

> Petitioner incorrectly speculates that Amgen salék “a construction that limits

the term to ‘complex proteins.”™ Petition at 20.

13



specification. The preamble of sole independeatr€ll reads: “A method of
refolding a protein expressed in a non-mammaligmmession system and present
in a volume at a concentration of 2.0 g/L or greate .” In the portion of the
specification similarly entitled “Method of Refolt A Protein Expressed In A
Non-Mammalian Expression System And Present In Aile At A
Concentration of 2.0 G/L Or Greater,” the '138 ateaches repeatedly that the
lowest concentration of protein in a refold mixtisel g/L:

The isolated soluble protein is often released frmm-mammalian
cells in a reduced form and therefore can be pegpfar refolding by
addition of a denaturant, such as a chaotropeth&ucombination
with protein stabilizers, aggregation suppressadsradox
components, at an optimized Thiol-pair ration [giofl Thiol-pair
Buffer Strength, allows for refolding at concenwas of1-40 g/L, for

example at concentrations of 10-20 g/L.

* * *

In another exemplary refolding operation, inclusimdies obtained
from a non-mammalian expression system are satehlilin the range
of 10 to 100 grams of protein per liter and momgdslly from 20-40
g/L for approximately 10-300 min. The solubilizextlusion bodies
are then diluted to achieve reduction of the deaats and reductants
in the solution to a level that allows the protimefold. The dilution
results in protein concentration in the rangé o 15 g/L in a refold
buffer containing urea, glycerol or sucrose, argniand the redox

pair (e.g., cysteine and cystamine).

14



EX1001 at 10:9-16 (emphases added), 12:40-49 (esesladded).

The parties do not dispute that the protein refetoein the preamble
at a concentration of 2.0 g/L or greater is theotgin as it exists in a volume
before contacting the volume with a refold buffeE8e supra at 10. Thus, the
claim language is structured in such a way thaptbgein in the initial protein-
containing volume (blue), at 2.0 g/L or greatetsgsluted {.e., so that the protein
concentration can be less than 2.0 g/L) upon comtal the refold buffer to form
the refold mixture (green)ld.; EX2001 at §72. The specification makes cleatr tha
the resultant protein concentration in the refolgtare is, at minimum, about 1
g/L. 1d. at 74. A floor of about 1 g/L makes sense imwié the '138 Patent’s
disclosure in the Background of the Invention secthat prior art refold
concentrations were “typically 0.01-0.5 g/L.” EXdDat 1:54; EX2001 at 173.

The '138 Patent specification also teaches thaptbeein
concentration in the refold mixture is “high.” il8 Petition at 27, Apotex states
categorically, “[the "138 Patent specification sgbhe phrase ‘high protein
concentrations’ only once, and describes such ctrat@®ns as ‘concentrations
higher than 2.0 g/L.”” Though the words “high pwt concentrations” may

literally appear once, the patent pervasively geter‘refolding_proteins at high

concentrations,” including in the Field of the Im#@n. EX1001 at 1:11-12

(emphasis added); EX2001 at Yg&e also, EX1001 at 2:22, 2:24, 2:28-29, 4.9,

15



and 4:58. As for the passage cited by Apotex (E21& 4:20-24) in support of
the 2.0 g/L cutoff, that passage does not defimghhit is a mere_example of a
high protein concentration (“. . . such as conadins higher than 2.0 g/L”").
EX2001 at 75.

C. Additional Claim Terms to Construe
1. “complex protein”

Amgen’s proposed construction for a “complex pnwtés taken
directly from the definition in the specification:

The protein can be a complex protein, i.e., a jmdteat (a) is larger
than 20,000 MW, or comprises greater than 250 aiaomb residues,

and (b) comprises two or more disulfide bondssmative form

EX1001 at 12:58-61 (emphasis added); EX2001 at Trat definition is repeated
in relation to “complex molecule,” which likewisefers to a “complex protein”:

As used herein, the term “complex molecule” mearnsmotein that
is (a) larger than 20,000 MW, or comprises gretitan 250 amino
acid residues, and (b) comprises two or more dgautbonds in its

native form.

EX1001 at 5:64-67 (emphasis added); EX2001 at B179-
Apotex attempts to take advantage of a typograpbrtar in the
specification by contending that the “’138 Pateaifirtes ‘complex protein’ most

broadly as a protein ‘comprising 2-23 disulfide Bsmr greater than 250 amino

16



acid resides, or having a MW of greater than 20@8lfbns.”” Petition at 22
(emphasis omitted). And yet, Apotex does not cglya passage taken from the
Definitions section of the patent. Instead, Apatelectively cites from the
specification:

The method can be applied to any type of proteiciuding simple
proteins and complex proteins (e.g., proteins casimy 2-23
disulfide bonds or greater than 250 amino aciddress, or having a
MW of greater than 20,000 daltons)

EX1001 at 4:24-27 (emphasis added). Unquestion#tdypatent’s stated
definitions (featuring ani‘e.”) trumps the passage cited by Apotex with a mere
“eg.” EX2001 at 181.

2. “non-mammalian expression system”

Amgen’s proposed construction for “non-mammaliapregsion
system” is taken directly from the definition iretBpecification: “a system for
expressing proteins in cells derived from an orglamother than a mammal,
including but not limited to, prokaryotes, includibacteria such &s coli, and
yeast.” The patentees, acting as their own lexaiger defined “non-mammalian
expression system”:

[T]he term “non-mammalian expression system” memaagstem for
expressing proteins in cells derived from an orglamother than a
mammal, including but not limited to, prokaryotex;luding bacteria

such a<. coli and yeast.

17



EX1001 at 4:63-67; EX2001 at 169. That construcsatisfies the broadest
reasonable interpretation in light of the spectima

IV. The Person of Ordinary Skill in the Art

The person of ordinary skill in the art of protegfolding in June of
2009, the priority date of the 138 Patent, woudd/dn had a Ph.D. degree in
biochemistry, biochemical engineering, moleculadmgy, or a related
biological/chemical/engineering discipline, or astea’'s degree in such disciplines
and several years of industrial experience produpnoteins in non-mammalian
expression systemsSee EX2001 at 16.

V. Asserted Prior Art
A. Primary References
1. Schlegl (EX1003)

At trial in the related litigation, Apotex withdreits invalidity defense
based orgchlegl, and judgment was entered in Amgen’s favor that188 Patent
is not invalid for anticipation under 35 U.S.C. @lor obviousness under 35
U.S.C. § 103. EX2004 at 2-5.

USPTO has already consider&hlegl’s disclosure. The '138 Patent
was issued in view of a foreign counterparsdilegl (EX1003). Specifically, EP
1845103 Al (“the 103 EP application”) is the Eueam counterpart dchlegl,
and shares its same disclosure. (The documenmés difly in that the '103 EP

application contains a list of cited references lasl slightly different claim
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dependencies.) And the '103 EP application i-doite the face of the '138 Patent.
EX1001 at cover page at (56).

Shlegl teaches a fundamentally different approach toemot
refolding than the 138 Pateng&chlegl’s method is a mechanical approach using
“defined mixing conditions” to achieve protein rigfimg at_dilute protein
concentrations—even more dilute than that of ther @rt. EX2001 at 1193-95;
see EX1003 at [0023], [0024], [0033], [0039]. In coet, the method claims of
the '138 Patent are_a chemical approach using redemicals at specified
mathematical relationships to achieve protein cifg at_high protein
concentrations. EX2001 at 193.

To achieve “conditions that approximate ideal myxirSchlegl
combines a stream containing solubilized (unfolgedjein at a low flow rate with
a refolding buffer stream at a very high flow rateX2001 at §94see EX1003 at
[0023], [0024], [0033], [0037]. Under such condits, refolding takes place at

very low concentrations, and not the high proteinaentrations taught by the '138

Patent. EX2001 at 195. AccordingSchlegl,

By maintaining a very high flow rate of the refaidibuffer and a low
flow rate of the feed stream containing the unfdlgeotein, the

method of the invention provides very high locdltion rates;

preferred dilution rates range from 1:5 to 1:5008 &om 1:10 to
1:10000.
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In the process of the invention, the actual prot@incentration

immediately after mixing is much lower as compa@donventional

refolding methods.

EX1003 at [0033] (emphasis added), [0039] (emphadaed).

Becauseschlegl advocates refolding protein under extremely dilute
conditions, there is no focus on the use of red@nacals to facilitate protein
refolding. EX2001 at 196-98; EX1003 at [0033D4Q] , [0042] , [0045],
[0056], [0061]. Redox chemicals are merely optidodahe disclosed methodd.
at [0036]; EX2001 at 193.

In its sole experimental Examplgshlegl uses “renaturation buffer”
(i.e., refold buffer, and not redox component) with 2 rajtine (an oxidant) and
2 mM cysteine (a reductant). EX1003 at [0075].t 8nlegl does not provide
information necessary to calculate the claimed ®PRBS values, based on the

volume of a redox component. EX2001 at 199. |ddd®e terms “thiol-pair

ratio,” “redox buffer strength,” and “redox compartieare nowhere to be found in
Schiegl.

Moreover,Shlegl also does not demonstrate refolding of a complex
protein, an antibody, or a multimeric protein. Thedel protein used in the sole

example ofSchlegl, bovinea-lactalbumin, has 123 amino acid residues and a
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molecular weight (MW) of 14,178. EX2001 at 110Rijg EX1002 at 159
(bovinea-lactalbumin “contain[s] 123 amino acid residues”)); EX2010 at
Abstract, 1 (“the molecular mass of bovimdactalbumin is 14[,]178 D4):

EX2009 at 1 (“Bovinaxr-La [o-lactalbumin] . . . [is] made up of 123 amino acids
. has 4 disulfide bonds . . . with a molecular n@ssesponding to . . . 14[,]178 Da
in bovine milk . . .”). In addition, bovine-lactaloumin is neither an antibody nor
a multimeric protein (a protein with two or morelyjmeptide chains)ld. at 1100,
155. Bovineo-lactaloumin is a calcium-binding subunit of thettase synthase
complex comprising a single polypeptide chalid.; EX2009 at 1 (“Bovinei-La
[a-lactalbumin] occurs as an acidic, single-chaiA*®énding protein . . .a-La
forms the regulatory subunit of lactose synthaseptex . . . .").

2. Brady (EX1005)

Mere days before trial in the related litigatiorpodex withdrew its
invalidity defense based ddrady and judgment was entered in Amgen’s favor that
the '138 Patent is not invalid for anticipation end5 U.S.C. 8§ 102 or obviousness
under 35 U.S.C. § 103. EX2004 at 2-5.

Brady teaches a fundamentally different approach togmaefolding

than the '138 Patent. Brady’s method is a geraifmoach to achieve protein

® Daltons (Da) and MW are the same. EX2001 at 75,EX2014 (defining

Dalton as “equal to the unified atomic mass urg,[molecular weight].”).
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refolding at _dilute protein concentrations. EX2GQX¥127. In contrast, the
method claims of the '138 Patent are a chemicalagmih using redox chemicals
with specified mathematical relationships to achiprotein refolding at high
protein concentrationsl.d.

Brady teaches protein refolding of Interleukin 31 (IL}3ZEEX2001 at
1127;see, e.g., EX1005 at [0050]. Because murine (mouse) andamuforms of
IL-31 have an odd number of cysteines, I1L-31 préducis hampered by the
formation of mismatched disulfide bonds (with iteeadant misfolded and
potentially inactive proteins). EX2001 at 1Z8.ady identifies the problem to be
solved as follows:

Expression of recombinant IL-31 can result in &h@bgous mixture

of proteins composed of intramolecular disulfidedang in multiple

conformations. The separation of these forms eadifficult and

laborious. It is therefore desirable to provide3ll molecules having

a single intramolecular disulfide bonding pattepom expression and

methods for refolding and purifying these preparaito maintain

homogeneity.
EX1005 at [0045] (emphasis added).
Brady's solution to the problem of mismatched disulfimends, and

its attendant protein misfolding, is based on gesghot redox chemistries:

The present invention provides mutations in thé1l wildtype

sequences . . . that result in expression of sifoghas of the IL-31
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molecule. Because the heterogeneity of formslis\e to be a
result of multiple intramolecular disulfide bondipgtterns, specific

embodiments of the present invention includes roriatto the

cysteine residues within the wildtype IL-31 sequenc

EX1005 at [0050] (emphasis added). SpecificdBhady inserts genetic mutations
to ensure a reduction in mismatched disulfide bahdsg protein production.
EX2001 at 1129.

Several prophetic examplesBnady describe refold buffers with
oxidants and reductants. HBitady does not provide the information necessary to
calculate the claimed TPR or RBS values based®rdlume of a redox
component. EX2001 at 131. Indeed, the termsair ratio,” “redox buffer
strength,” and “redox component” are nowhere tdoloed inBrady.

Brady teaches methods for refolding proteins at dilatecentrations.
EX2001 at 1130. WhilBrady discloses starting concentrations of protein pigor
contact with a refold buffer that are 2 g/L or dezathe protein becomes
substantially diluted by the refold buffer; the f@ia concentrations in the refold
mixtures reported ire.g., Examples 6, 7, 8, and 9 Bfady, are either 0.10 mg/ml
or 0.15 mg/ml. See EX1005 at [0241], [0253], [0264], [0276]; EX2001.Y4.30.

Brady does not demonstrate refolding of complex proteBrady
teaches refolding IL-31. EX2001 at 1122g, e.g., EX1005 at [0050]. Both

human IL-31 and mouse IL-31 are not complex prateiduman IL-31 has 164
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amino acid residues and a MW of 18,205. EX200f1aB2, 146; EX1005 at SEQ
ID NO 2 (showing 164 amino acids), [0044] (SEQ IDN? is the “native . . .
polypeptide sequence[] for human IL-31"); EX20124tLength: 164" amino
acids and “Mass (Da): 18,205"). Mouse IL-31 ha8 &éino acid residues and a
MW of 18,120. EX2001 at 11132, 146; EX1005 at SBQNO 5 (showing 163
amino acids), [0044] (SEQ ID NO: 5 is the “native. polypeptide sequence(] for
mouse IL-31"); EX2013 at 4 (“Length: 163” amino @siand “Mass (Da):
18,120").

B. Secondary References
1. Hevehan (EX1004)

Hevehan is a fundamentally different approach to protefoiding
than the '138 Patentdevehan's method is a chemical approach to achieve protein
refolding focused primarily on denaturant with soco@sideration of oxidant

(without its reductant partner) in the refold buffé&aX2001 at §107. In contrast,

the method claims of the 138 Patent are a chemajgpioach to achieve protein

refolding focused on oxidant and its reductantrgarin a redox component at

specified mathematical relationships (to calcuRBS and TPR).Id.

Hevehan investigates “conditions that can allow oxidative
renaturation of proteins at high concentrationsgthwhe refold buffer (not the

redox component) as its focal point. EX1004 &22001 at 1108. Optimization
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studies inHevehan focus on denaturant (or “solubilizing agent”) centration in
the refold buffer. EX2001 at 108. The Abstrasthbses optimal conditions with
“[s]olubilizing agents such as guanidinium chlor{@ImClI) and folding aides
such as L-arginine present in low concentratiodse of such conditions] during
refolding effectively enhanced renaturation yidigssuppressing aggregation
resulting in reactivation yields as high as 95%X1004 at Abstractd. at 2 (“. . .
[A]ddition of solubilizing agents in non-denaturisgncentrations to the
renaturationife., refold] buffer seemed to be most effective atelleating the rate
of aggregation”); EX2001 at 1081evehan concludes that “[a]ll of the results
lead to a consensus view of the ability of incneggimounts of GdmCI
[denaturant] and L-arginine at low concentratianshie refolding solution to
enhance renaturation yields but slow renaturatdes.” EX1004 at 9; EX2001 at
1108. FomHHevehan, increased denaturant in the refold buffer (netrédox
component) leads to enhanced protein refoldidgvehan, to a lesser extent, also
investigated thiol concentrations (which allow dfigie bond formation and
shuffling) in the refold mixture.

Notably, Hevehan specifically teaches that addition of a reductant
not necessary to its refolding method:

Addition of GSSG’s reducing partner, GSH, to theateiration

system was not necessary due to the DTT carriedfou@ the

denatured solution.
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EX1004 at 3 (emphasis added); EX2001 at 1109. ‘&3$ands for oxidized
glutathione (an oxidant). EX2001 at 1109. “GSkimsls for reduced glutathione
(a reductant).ld. “DTT” stands for dithiothreitol (a reductant)d. The
“denatured solution” refers to a volume containsodubilized protein to be
refolded. Id. Thus, inHevehan, a protein-containing volume containing a
reductant (DTT) is contacted with a refold buffentaining only an oxidant,

GSSG, but not its partner, GSH, a reductant. EX2410]109.

A diagram ofHevehan is depicted belowid.):

Protein-containing

volne Refold buffer

contains Tris-HCIl, EDTA and

GSSG (oxidant)
Y no reductant

already contains
reductant (DTT)

Refold mixture

Hevehan does not provide the information necessary toutaie TPR

or RBS values based on the volume of a redox coemtorEX2001 at §109.

Indeed, the terms “thiol-pair ratio,” “redox buffsirength,” and “redox

component” are nowhere to be founddevehan. Without the addition of

. . eductant]? .
reductant in a given volume, T o xidant] ) values are necessarily zero

2 2
irrespective of the oxidant concentratiom.( (%) = ([ox[i(c)l]ant]) = 0).
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The model protein iHevehan is hen egg white lysozyme, obtained
from commercial sources in a high degree of purEX1004 at 2 (“Hen egg white
lysozyme . . ., three times crystallized, dialyzed lyophilized . . .”); EX2001 at
1110. Hen egg white lysozyme is not an antibodyanmultimeric protein.
EX2001 at 711110, 154. Itis an enzyme found icladm eggs.ld.; EX2011 at 2
(“The enzyme is lysozyme,” which is “obtained fra&gg white consist[ing] of a
single polypeptide chain of 129 amino acid subuwitg0 different kinds”), 3.

And it is also not a complex protein; it has 129raracid residues and a MW of
14,389.68. EX2001 at 1110 (citing EX1002 at f&(agg white lysozyme “has
129 amino acids [and] a molecular weight (MW) 08&9.68")).

2. Inclonals (EX1006)

Inclonals reports on the expression of antibodies and aa§to
enzyme fusion proteins in bacteri&l ¢€oli) expression systems. EX2001 at 1123.
That paper provides no details as to protein canagon and how such proteins
are refolded.ld. Inclonals merely notes that “Refolding was initiated aftaximg
50 mg of heavy chain and 50 mg of light chain is@ua bodies protein and
reducing the mixture with 1,4-dithioerythritol (DJ.E EX1006 at 3.Inclonals
does not provide information necessary to calculaeclaimed TPR or RBS

values, based on the volume of a redox comporte¥R001 at §124. Indeed, the
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terms “thiol-pair ratio,” “redox buffer strengthghd “redox component” are
nowhere to be found imclonals.

VI.  Argument

No doubt recognizing the inherent weakness offt&gation case,
Apotex raises anticipation (Grounds 3 and 4) ajteriousness (Grounds 1 and 2).
Since Apotex’s obviousness challenges (Groundsd2aand anticipation
challenge (Ground 3) share the same primary reder&chlegl), Amgen will not
address the Grounds in the same order as rais@gdigx. Instead, Amgen will
first address the missing material elementSchiegl individually, before turning
to the deficiencies dichlegl in combination wittHevehan (Ground 1) and
Hevehan andinclonals (Ground 2).

Claim 1 of the '138 Patent is its only independgatm. If a prior art
reference lacks one or more elements of a claioarnot anticipate that claim or
any of its dependent claim&ndo Pharmaceuticals Inc. v. Depomed, Inc.,
IPR2014-00653, Paper 12 (PTAB 2014) (denying iastit of trial because each
of the six alleged anticipatory prior art referemded not teach every limitation of
the challenged claims). As detailed below, Apadegximary referenceschlegl
andBrady, do not teach, either expressly or inherently,daegmed TPR and RBS
elements relative to the volume of the redox congmbras required by Claim 1.

Thus, the Board should reject Apotex’s anticipatiballenges (Grounds 3 and 4).
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And since Apotex’s secondary referenddeyehan andinclonals, cannot supply
these missing material elements nor render thenoabythe Board should
likewise reject Apotex’s obviousness challenge(®ds 1 and 2).
A. The Board Should Reject Ground 3: Schlegl Does Not Anticipate
Claims 1-7, 10, 13-17, and 23 of the '138 Patent &rise It Does

Not Disclose the TPR and RBS Elements of Claim 1,tBer
Expressly or Inherently

Given&hlegl’'s disclosure, Apotex has not demonstrated $ohltegl
discloses, either inherently or expressly, a metifaeéfolding a protein with “a
refold buffer comprising a redox component compgsa final thiol-pair ratio
having a range of 0.001 to 100 and a redox buffength of 2 mM or greater,” as
required by Claim 1. The parties agree that Clairaquires that TPR and RBS
are based on the volume of the redox componertitiddeat 24-25; EX1002 at 28,

n.3 (“Based on the ‘138 patent, the thiol-pair (JFRdefined by the equation,

[reductant]?

TPR = , Where the TPR is calculated in the redox comptihen

[oxidant]
(emphasis added); EX2001 at 1164-65, 85, 101.ABatex submits no evidence
from Schlegl’s disclosure reflecting a calculation of TPR arBiSRbased on a

volume of a redox component. EX2001 at 71101-102.

” Amgen reserves the right, should trial be institijto demonstrate that the prior
art references asserted by Apotex lack additiorsenal elements of the claims,

and otherwise fail to render any of the claims ohsi alone or in combination.
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Straining to argue th&chlegl meets the TPR and RBS elements of
claim 1, Apotex conflates the refold buffer witlettedox component. Apotex
cites to the sole Example 8¢hlegl, which discloses denatured protein contacted
with “renaturation buffer consisting of . . . 2 mdystine and 2 mM cysteinel[.]”
EX1003 at [0075]; Petition at 45; EX2001 at §1@3ystine is an oxidant and
cysteine is a reductant; renaturation buffer islcebuffer. EX2001 at 1103.
Schlegl clearly teaches concentrations of redox chemiaoatise refold buffer
(“renaturation buffer”) with no mention of their moentrations in a redox
component.ld.

Apotex and its expert can make only the conclusoggment: “That

redox component has a thiol-pair ratio of 2 anddok buffer strength of 6 mM”.

EX1002 at 1124 (emphasis added); Petition at 48. CB. Robinson readily admits

that her math is based on the volume of the rdfafter (“the refolding buffer in

the Example has a calculated thiol-pair ratio ah? a redox buffer strength of 6
mM”). EX1002 at 160 (emphasis added); EX2001 &81‘Thus, Dr. Robinson
and Apotex never properly calculate the claimed BR& RBS using the volume

of a_redox component (gray) in accordance withatipeed definition of TPR and

RBS.” EX2001 at 103 (emphasis in original).
In short, Apotex is unable to calculate TPR and RBlBes from

Shlegl’s disclosure based on the volume of a redox compbmas required by
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sole independent Claim 1. Indeed, the terms “th&t ratio,” “redox buffer
strength,” and “redox component” are nowhere téoomd inSchlegl. Nor is there
any disclosure iischlegl of the inventor’'s novel equation for TPR, the
interrelatedness of TPR and RBS or, more spedyictddat when the RBS is 2 mM
or greater, the TPR should fall within the rang®.®01 to 100.

Apotex nevertheless attempts to extrapolate a Td&ebased on the
volume of a redox component, as required by Claifnan its expert’s calculation
of a TPR value based on the volume of refold buffer. Robinson incorrectly
reasons that TPR calculated using the volume offeftdd buffer will be the same
number if calculated using the volume of a redomponent. EX2001 at 1104,

EX1002 at 28, n.3. Not so. The '138 Patent a5&8 defines TPR as:

[reductant]?

oxidand] Contrary to Dr. Robinson’s assertion, calculafliPR in accordance

with the teachings of the '138 Patent does notlr@sa constant ratio of reductant
to oxidant. EX2001 at 103. TPR is volume-depetidé changes depending on
the volume of the solution used to compute the entration of reductant and

oxidant. EX2001 at Y82, 84-90

amount reductant amount reductant 2
reductant]? ( )X( ) amount reductant
( — totalvolume total volume —

amount oxidant
Trotatvoriime )

)-

[oxidant] - (amount oxidant)(total volume)

Since the volumes of redox component and refoldelbafre necessarily different,

TPR calculated using the volume of a refold buffdl not result in the same
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numerical value if calculated using the volume oédox componefit Id. at §103.

Therefore, “[c]alculating the TPR in a volume otliesin that of a redox

component, as Dr. Robinson and Apotex have, idfiognt to show that the
‘final thiol-pair ratio having a range of 0.001160’ is met bySchlegl.” 1d. at
1104 (emphasis in original).

Amgen respectfully submits that trial should notimsituted with
Shlegl as an anticipatory reference (Ground 3). Witlisitlosure either
expressly or inherently of the material TPR and RESnents of Claim 1 based on
a redox componengchlegl is not anticipatory. EX2001 at §106. Since Ckaln
7,10, 13-17, and 23 depend from Claim 1 and streame material limitations,

those dependent claims are also not anticipatestidggl. Id.

® Apotex argues that, in the event TPR is consttadze based on the volume of

the refold mixture, the value of such TPR wouldhie same as the value based on

the volume of the refold buffer. Petition at 48potex is wrong. EX2001 at 105.
Calculating TPR in accordance with the teachinghef138 Patent does not
result in a constant ratio of reductant to oxidaiR is volume-dependent. TPR
calculated according to Equation 1 of the '138 Ratdgll change depending on the
volume of the solution used to compute the conaéintn of reductant and oxidant.
Id. at 1182, 84-90. And the volumes of refold mixtanel refold buffer are

necessarily differentld. at 1163, 86.
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B. The Board Should Reject Ground 1; The Combination bSchlegl
in View Of Hevehan Does Not Render Obvious Claims 1-11 and
13-24 of the '138 Patent

1. There Would Have Been No Motivation For a POSITA To
Combine The Teachings ofschlegl and Hevehan

Shlegl andHevehan are fundamentally different and incompatible
approaches to protein refoldin§chlegl’s method is a mechanical approach to
achieve protein refolding at dilute protein concatibns. EX2001 at 1193, 111.
Hevehan's method is a chemical approach (focused on deswaitand oxidant, but
not reductant, in the refold buffer) to achievetpno refolding at high protein
concentrationsld. at 111. Irichlegl, protein aggregation is avoided by
physically separating the protein molecules bytailu Id. at 1112. IrHevehan,
refolding proteins at high concentrations necelsegduces or eliminates such
physical separation; chemicals are necessary tid aggregation and to achieve
proper refolding.ld.; EX1004 at 1 (“. . . low recovery of correctly d@d protein is
often due to aggregation . . . The most direct medminimizing aggregation is
by decreasing protein concentration.”); EX10030808] (“The higher the protein
concentration, the higher the risk of intermolecutasfolding, and vice versa.”).
Hevehan primarily relies on controlling the amount of damant (GdmCl) in the
refold buffer in order to minimize protein aggragat EX2001 at 1112; EX1004

at 2 (“In particular, addition of solubilizing agsridenaturant] in nondenaturing
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concentrations to the renaturation buffer seemdxtmost effective at
decelerating the rate of aggregation.”)

A POSITA would see no benefit to combinifchlegl andHevehan's
fundamentally different teachings. Indeed, addiegehan’s denaturant and
oxidant chemicals t&chlegl’s dilute refolding method would have been viewed a
makingSchlegl’s process more costly and complicat&thlegl requires a large
volume of refolding buffer, which is costly to peee; adding denaturant and
oxidant chemicals to that refolding buffer solutiwauld only exacerbate costs—
and be simply unnecessary, giv@aahlegl’s teaching that the use of redox
chemicals is “optional[].” EX2001 at 11&e, e.g., EX1003 at [0040] (“In its
simplest embodiment, the method of the inventica lmtch process that
comprises, as its essential step, the above-defmedg operation, in which a
feed stream having a high concentration of unfoloedein and a low flow rate is

combined with a refolding buffer solution havindigh flow rate.”), [0036].

2.  The Combined Teachings ofschlegl and Hevehan Cannot
Supply the Material TPR and RBS Elements of Claim Jor
Render It and Its Dependent Claims Obvious

Apotex combineschlegl as its primary reference wittievehan as its
secondary reference without identifying the spe@fement(s) lacking ichlegl
thatHevehan supplies to render Claim 1 of the '138 Patent obsi No doubt

Apotex’s simultaneous reliance &ohlegl as an allegedly anticipatory reference,
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which necessarily must disclose each and everyezieof the claimed invention,
accounts for its vagueness. At a minimum, Apoteglmnce orchlegl in an
obviousness combination undermines its positioh$tlalegl is anticipatory.

NeverthelessSchlegl andHevehan, individually and in combination,
do not teach or suggest a “refold buffer comprigimgdox component comprising
a final thiol-pair ratio having a range of 0.0011@0 and a redox buffer strength of
2 mM or greater,” as required by Claim 1.

Like Schlegl, Hevehan does not teach or suggest concentrations of
reductant or oxidant in a redox component. EX2801114. Apotex conclusorily
asserts thatlevehan teaches the claimed RBS and TPR based on a redox
component:

Likewise,Hevehan discloses contacting the hen egg white lysozyme
with a refold buffer comprising a redox componentdrm a refold
mixture . . . ._That redox component has a tha&i-patio between 0.3
and 9 and redox buffer strength of 5 mM to 19 mivd, doptimum

being between 10-16 mM.

Petition at 45 (citations omitted and emphasis dfdeX1002 at 124. But
Apotex and Dr. Robinson yet again conflate two s&jeaand distinct elements of
Claim 1—this time, a redox component with a refaickture. EX2001 at §115.
Hevehan reports that “DTT and GSSG concentrations wereeddretween 1 and 6

mM and 4 and 13 mM, respectively.” EX1004 at 5TTDs a reductant and GSSG
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is an oxidant. EX2001 at 116. Those reportea¢entnations are “final

conditions” in the final refold mixtureld. In fact, all of the reductant and oxidant

concentrations disclosed levehan are based on the volume of the refold mixture.
Id.; see, e.g., EX1004 at 3 (“the refolding solutiong., the refold mixture]

contained 5 mM GSSG and 2 mM DTT . . ."), Figs. @fenaturation was

initiated by rapidly diluting reduced denatureddygme into renaturation buffer”
resulting in the refold mixture wherein the “[flineonditions” include
concentrations of GSSG and DTT in the refold migjurGiven that disclosure,

Dr. Robinson’sHevehan-related calculations are based only on conceatratin_a

refold mixture and not concentrations in a redomponent as required by Claim

1. EX2001 at 115, 117. Dr. Robinson’s declarathakes this clear:

Tested redox compositions, including GSSG valuds3toM equate
to a calculated thiol-pair ratio of 0.3 to 9 ([retantf/[oxidant]) and a
calculated redox buffer strength of 5 to 19 mM {jmptm 10 to 16
mM).

EX1002 at 68 and n.5 (emphasis added). Such “osmtiqns” are not redox
components but refold mixtures. EX2001 at 117.

As with Schlegl, Apotex has not demonstrated that a TPR value based
on the volume of a redox component, as require@laym 1, will be the same
number if based on the volume of refold mixturéX2B01 at §117see also id. at

19182, 84-90. Since the volumes of redox compoardtrefold mixture are
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necessarily different, TPR calculated using theinad of the refold mixture will
not result in the same numerical value if calculaising the volume of a redox
componert Id. at §117. Because the combinatiorscflegl andHevehan does
not teach or suggest the '138 Patent’s unique TdqtRten, Apotex and its expert
must resort to improper hindsight, misapplying thaiiation to those prior art
systems.ld. at §118.

Critically, Hevehan teaches away from a redox component comprising

a TPR “having a range of .001 to 100" sitdevehan teaches away from adding
reductant to a redox component from which TPR isutated. EX2001 at 119.
Hevehan's approach with respect to oxidant and reducthatracals is a
fundamentally different approach than that of thé8 Patent.Id. at 1107. The
method claims of the '138 Patent rely on the addibf reductant in the redox

component in a specified mathematical relationghigs oxidant pair (to calculate

® As with Schlegl, Apotex argues that, in the event TPR is consttadzk based on

the volume of the refold mixture, the value of sudR would be the same as the

value based on the volume of the refold buffertitida at 45. This argument is
nonsensical in the context Bevehan. In Hevehan, the concentrations of the
reductant and oxidant are based on the volumeeofetfold mixture, not the refold
buffer. In any event, for the same reasons digtliabove fochlegl (supra at

n.8), Apotex is wrong. EX2001 at 1121.

37



TPR). EX2001 at 107. In contraligvehan’s process does not add reductant in
a mathematically precise relationship to its oxidaartner (the concentration of
reductant in a redox component is zer@. It merely relies on a reductant (DTT)
carried over with the solubilized proteibd. at 1109, 120; EX1004 at 3
(“Addition of GSSG'’s reducing partner, GSH, to tematuration system was not

necessary due to the DTT carried over from the te@d solutionife., protein-

containing volume (blue)]”) (emphasis adde#evehan discloses a method of
refolding protein by (1) denaturing and reducing finotein, (2) diluting the
protein “by a rapid 8-fold or 16-fold dilution” (3)nto [a] renaturation buffer”
(i.e., the refold buffer). EX1004 at 2-3. The refoldffler contained Tris-HCI,
EDTA and GSSGi(e, the oxidant). EX2001 at 120. But the renatarabuffer
did not include GSHi(e., the reductant) because, accordingievehan,
“[a]ddition of GSSG'’s reducing partner, GSH, to te@aturation system was not
necessary due to the DTT carried over from the ead solution.” EX1004 at 3
(emphasis added); EX2001 at 1120.

Assuming,arguendo, that there is a volume of a redox component in
Hevehan on which to base the calculation of TPR, the TRRuch a redox

component is necessarily zero, and outside thenelhrange of “0.001 to 100.”

To meet this limitation of Claim 1, the amount efluctant in a redox component

must be greater than zero; if there is zero reaticldPR must be zero.€.,
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[reductant]? [0]?
[oxidant] - [oxidant

= 0). EX2001 at §119. IHevehan, there is no reductant

added to a redox component; instead, reductaidedto the protein-containing
volume (blue).ld. at 11119-120; EX1004 at 3 (“Addition of GSSG’dueing

partner, GSH, to the renaturation system was no#ssary due to the DTT carried

over from the denatured solutiang], protein-containing volume (blue)]”)

(emphasis added).

Thus, even if there would be motivation to comifoklegl and
Hevehan, that combination does not teach or suggest ilelt buffer comprising
a redox component comprising a final thiol-paiiadtaving a range of 0.001 to
100 and a redox buffer strength of 2 mM or great8ecauseHevehan eliminates

the material TPR element of Claim 1, that comboratiecessarily leads to a TPR

value of zero, falling outside the claimed TPR &nfthe 0.001 to 100. EX2001

at 11119, 122. For this reason aloBezhlegl andHevehan, in combination, cannot
render Claim 1 (and all the challenged claims tlegtend on it) obvious.

Amgen respectfully submits that trial should notileituted based on
Schlegl in view ofHevehan (Ground 1). Without disclosure of the materiaRTP
and RBS elements of Claim 1 based on a redox coemptihat combination does
not render obvious Claim 1 of the '138 Patelat. at 1122. Since Claims 2-11 and

13-24 depend from Claim 1 and share the same rablienitations, those
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dependent claims are also not rendered obvioukdgdmbination ofchlegl and
Hevehan. Id.
C. The PTAB Should Reject Apotex’s Ground 2; The Commmation

of Schlegl and Hevehan In View of Inclonals Does Not Render
Claim 12 of the 138 Patent Obvious

Claim 12 of the '138 Patent depends on Claim 1spetifies that the
protein being refolded is “an Fc-protein conjugatBuilding off of its Schlegl and
Hevehan obviousness combination of Ground 1, Apotex usel®nals solely for
its teaching of “IgG-toxin fusion proteins,” whighcharacterizes as Fc-protein
conjugates. Petition at 56-58.

The combination ofnclonals with Schlegl andHevehan does not
render claim 12 obvious. Althoughclonals discloses refolding of its IgG-toxin
fusion proteins that are expressed in non-mamméli@oli expression systems, it
provides no details as to how these proteins doddexl. EX1006 at 7; EX2001 at
1126. Thuslnclonals does not teach or suggest “a refold buffer commyia
redox component comprising a final thiol-pair rdteving a range of 0.001 to 100
and a redox buffer strength of 2 mM or greater,fexglired by Claim 1 of the '138
Patent, on which Claim 12 depends. EX2001 at ¥&l as discusseslipra,

Schlegl andHevehan also share in that same deficiendg.
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Because Apotex does not establish a reasonabléndkd that Claim
12 is obvious in view o%chlegl, Hevehan, andinclonals, Amgen respectfully
requests that the Board reject Ground 2 of Apotesstion. Id.
D. The PTAB Should Reject Apotex’s Ground 4Brady Does Not
Anticipate Claims 1-7, 10, 12-17, 19, 22, and 23 tbfe '138 Patent

Because It Does Not Disclose the TPR and RBS Elentef Sole
Independent Claim 1, Either Expressly or Inherently

Apotex has not demonstrated tBaady discloses, either inherently or
expressly, a method of refolding a protein withrééold buffer comprising a redox
component comprising a final thiol-pair ratio hayim range of 0.001 to 100 and a
redox buffer strength of 2 mM or greater,” as reegiiby Claim 1. The parties
agree that Claim 1 requires TPR and RBS to be basd¢lde volume of the redox

component. Petition at 24-25; EX1002 at 28, nE&afed on the ‘138 patent, the

[reductant]?

thiol-pair (TPR) is defined by the equatidPR = , Where the TPR is

[oxidant]

calculated in the redox component”) (emphasis agddexi2001 at 7164-65, 85,

133. But Apotex submits no evidence reflectingkulation of TPR and RBS
based on a redox component fr@nady’s disclosure. EX2001 at 71133-134.

Straining to argue th&rady meets the TPR and RBS elements of
claim 1, Apotex yet again conflates the redox congm with the refold buffer.
Apotex cites to Example 8 &rady, which states:

The redox pair and concentrations in this refoléfdriare as follows:

[Cysteamine] = 1.25 mM : [Cystamine] = 0.5 mM.
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EX1005 at [0264] (emphasis added); EX2001 at 13¥steamine is a reductant,
and cystamine is an oxidand. Brady clearly teaches concentrations of redox
chemicals in the “refold buffer,” with no mentiofitbeir concentrations in a redox
component.ld.

Apotex and its expert can make only the conclusoggment that:
“Brady teaches contacting the protein with a refold bugfemprising a redox
component comprising a thiol-pair ratio of 3.1258hd further that Brady also
discloses a redox buffer strength of 2.25 mM.” itlet at 60;see also EX1002 at
1158. But Dr. Robinson readily admits that hecahlations are based on oxidant
and reductant concentrationsBrady's refold buffer. EX1002 at {71 Btady
then dilutes that protein concentration with a Iebfouffer . . .”) (emphasis added);

id. at 34, n.7; EX2001 at §135. “Thus, Dr. Robinsod Apotex never properly

calculate the claimed TPR and RBS using the volafreeredox component (gray)
in accordance with the agreed definition of TPR R&ES.” 1d. (emphasis in
original).

In short, withBrady's disclosure, Apotex is unable to calculate TPR

and RBS values based on the volume of a redox coem Nor is there any

19 As with Schlegl, Apotex argues that, in the event TPR is consttadzk based

on the volume of the refold mixture, the value wéls TPR would be the same as

the value based on the volume of the refold buffestition at 60. For the same
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disclosure irBrady of the inventor’s novel equation for TPR, the indéatedness
of TPR and RBS or, more specifically, that whenRES is 2 mM or greater, the
TPR should fall within the range of 0.001-100. Taens “thiol-pair ratio,”
“redox buffer strength,” and “redox component” amvhere to be found.

Amgen respectfully submits that trial should notimsituted with
Brady as an anticipatory reference (Ground 4). Witlthsitlosure either expressly
or inherently of the material TPR and RBS elemehtSlaim 1 based on a redox
componentBrady is not anticipatory. EX2001 at §137. Since Ckakvn/, 10, 12-
17, 10, 22, and 23 depend from Claim 1 and sha&edime material limitations,
those dependent claims are also not anticipate®t&gy. Id.

E. The Board Should Not Institute Trial on Claims 9, D and 11 of
the '138 Patent

Claims 9, 10, and 11 depend from independent Claand further

limit the “protein” in Claim 1 to “an antibody,” “aomplex protein,” and “a
multimeric protein,” respectively. Apotex assdhat Claim 10 of the 138 Patent
Is invalid because it is (1) anticipated &ghlegl (Ground 3), (2) rendered obvious
by the combination o&chlegl andHevehan (Ground 1), and (3) anticipated by

Brady (Ground 4). Petition at 37-38. Apotex asserés @laims 9 and 11 of the

reasons discussed above $ohlegl (supra at n.8), Apotex is wrong. EX2001 at

1136.
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138 Patent are invalid because they are renddrenbos by the combination of
Shlegl andHevehan (Ground 1). Petition at 38. As discussed ab&uelegl,
Hevehan, andBrady do not teach or suggest “a refold buffer compgsarredox
component comprising a final thiol-pair ratio hayia range of 0.001 to 100 and a
redox buffer strength of 2 mM or greater,” as reegiiby independent Claim 1.
For that reason alone, the Board should not irstitial on Claims 9, 10, and 11.
EX2001 at 11140, 152.

In addition, the Board should not institute trial Glaim 10 because
none of the refolded proteins $chlegl, Hevehan, andBrady are “complex
protein[s].” EX2001 at 141. The '138 Patent de§ “complex protein” as “any
protein that (a) is larger than 20,000 MW, or coisgs greater than 250 amino
acid residues, and (b) comprises two or more dgaithonds in its native form.”

Id. Schlegl, Hevehan, andBrady work with proteins that do not meet prong (a) of
the definition of “complex protein.’ld.

First, Schlegl’s sole example was performed on a model protein,
bovinea-lactalbumin, which is a small globular protein fauin cow’s milk.
EX1003 at [0073]; EX2001 at Y100. Bovimdactalboumin is not a “complex
protein” because it has a MW of 14,178 daltons ¢iwhs less than 20,000 MW)
and 123 amino acid residues (which is less than. 262001 at 11100, 142

(citing EX1002 at 159 (bovine-lactalbumin “contain[s] 123 amino acid residues .
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.."); EX2010 at Abstract, 1 (“the molecular magsovinea-lactalbumin is
14[,]178 Da”); EX2009 at 1 (“Bovine-La [a-lactaloumin] . . . [is] made up of 123
amino acids . . . has 4 disulfide bonds . . . witinolecular mass corresponding to .
.. 14[,]178 Da in bovine milk . . .”)Schlegl contains no teaching that its refolding
method has been successfully applied to a “commietein.” EX2001 at 1143.
SecondHevehan uses only hen egg white lysozyme. EX1004 at 2@ at
1110. Hen egg white lysozyme is also not a “compl®tein” because it has a
MW of 14,389.68 daltons (which is less than 20,008) and 129 amino acid
residues (which is less than 250). EX2001 at 1149 (citing EX1002 at 166
(hen egg white lysozyme “has 129 amino acids [@naiplecular weight (MW) of
14389.68")). Hevehan contains no teaching that its refolding method been
successfully applied to a “complex protein.” EX20ft §145. LasBrady uses
IL-31. EX2001 at 11132, 146. Both human IL-31 amalise IL-31 are not
“complex protein[s].” Human IL-31 has a MW of 182daltons (which is less

than 20,000 MW) and 164amino acid residues (which is less than 256);

1 Dr. Robinson asserts that IL-31 has 904 amino aesitlues and for support
cites to [0052] irBrady. EX1002 at 70. Dr. Robinson is wrong. [0052Boady
discloses SEQ ID NOs 20-25—all of which are “matune“mutant” mouse IL-31
with 133 amino acid residues. EX2001 at 14 apfiears that Dr. Robinson is

conflating the DNA sequence of SEQ ID NO 1 (show$dg nucleotides) with
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EX1005 at SEQ ID NO 2 (showing 164 amino acids)4d) (SEQ ID NO: 2 is the
“native . . . polypeptide sequence[] for human 233 EX2012 at 4 (“Length:

164” amino acids and “Mass (Da): 18,205"). Mouls&1 has a MW of 18,120
daltons (which is less than 20,000 MW) and 163 amaicid residues (which is less
than 250). EX2001 at 11132, 146; EX1005 at SEQI@5 (showing 163 amino
acids), [0044] (SEQ ID NO: 5 is the “native . .alypeptide sequence][] for mouse
IL-31"); EX2013 at 4 (“Length: 163" amino acids afidass (Da): 18,120").

Brady contains no teaching that its refolding methodteesn successfully applied
to a “complex protein.” EX2001 at §148. In surana of the proteins refolded in
Schlegl, Hevehan, andBrady are “complex protein[s].”ld. at §149.

Further, the Board should not institute trial omi@is 9 and 11
because none of the refolded proteinSdnlegl andHevehan are “antibod[ies]”
(Claim 9) or “multimeric protein[s]” (Claim 11). )2001 at 1153. Apotex does
not assert thatievehan teaches or suggests “an antibody” or “a multimeric

protein.” Petition at 53-54; EX2001 at §154. é&ast, Apotex and Dr. Robinson

amino acid residueld. It is well known in the art that three nucleosdencode
one amino acid residudd.; EX2015 at 3 (“Three nucleotides encode an amino
acid”). The bottom portion of SEQ ID NO 1 startwgh “Met” and ending with
“Thr” represents the 164 amino acid residues of 3EQO 1, and not the top

portion comprising 904 nucleotides. EX2001 at 7147

46



conclusorily state that “the methods disclosefdnegl are broad enough to cover
[an antibody and a multimeric protein]” and th&@SITA “would immediately
recognize that the methods taughtSoiilegl could be applied to each of these
types of proteins.” EX1002 at 1145; Petition at Buch unsupported statements
are of little probative value and should be rejdct87 C.F.R. § 42.65(a) (stating
opinion testimony that does not disclose underlyauys or data “is entitled to
little or no weight”);Endo Pharmaceuticals Inc. v. Depomed, Inc., IPR2014-
00655, Paper 12 (PTAB 2014) at 21 (finding peti#ios expert’'s opinion was “of
little probative value” because he “offer[ed] ngeattive support for [his]
assertion”). Apotex has not established a readeniblinood that Claims 9 and
11 are obvious.

In any event, none of the refolded protein&shlegl andHevehan are
antibodies or multimeric proteins. EX2001 at 1%#&st, as discussed above,
Shlegl’s sole example was performed on a model protawine o-lactaloumin.
EX1003 at [0073]. Bovine-lactalbumin is not “an antibody”; it is a calcium-
binding subunit of the lactose synthase compleX2@1 at 1155; EX2009 at 1
(“Bovine a-La [o-lactalbumin] occurs as an acidic, single-chaif*®inding
protein . . . ao-La forms the regulatory subunit of lactose synthaemplex . . ..").
Bovine a-lactalbumin is also not “a multimeric protein” geotein with two or

more polypeptide chains); it comprises a singlg/pepbtide chain. EX2001 at
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1155; EX2009 at 1 (“Bovine-La [a-lactaloumin] occurs as an acidic, single-chain
Cc&" binding protein . . .a-La forms the regulatory subunit of lactose synthas
complex . ...”). Second, as discussed abbegechan uses only hen egg white
lysozyme. EX1004 at 2. Hen egg white lysozymeos“an antibody”; it is an
enzyme found in chicken eggs. EX2001 at 154; BA24t 2 (“The enzyme is
lysozyme,” which is “obtained from egg white comigigy] of a single polypeptide
chain of 129 amino acid subunits of 20 differemidd”). Hen egg white lysozyme
is also not “a multimeric protein” (a protein witlvo or more polypeptide chains);
it comprises a single polypeptide chain. EX200Y1&4; EX2011 at 2 (*. . .
lysozyme obtained from egg white consists of aleipglypeptide chain of 129
amino acid subunits of 20 different kinds”), 3. siim, the refolded proteins in
Schlegl andHevehan are not “antibod[ies]” or “multimeric protein[s].EX2001 at
1156.

Amgen respectfully submits that trial should notitsituted with
respect to Claims 9, 10, and 11.

VIl. Conclusion

For the reasons set forth above, Amgen requestshtin&8oard deny

Apotex’s Petition in its entirety.

48



Dated: November 23, 2016

Respectfully submitted,

[ Arlene Chow /

Arlene L. Chow
Registration No. 47,489
HOGAN LOVELLS US LLP
875 Third Avenue

New York, New York 10022
Tel: (212) 918-3000

Fax: (212) 918-3100

Jennifer Gordon

Registration No. 30,753

Catherine Nyarady

Registration No. 42,042

PAUL, WEISS, RIFKIND, WHARTON &
GARRISON LLP

1285 Avenue of the Americas

New York, New York 10019

Tel: (212) 373-3000

Fax: (212) 757-3990

Counsel for Patent Owners Amgen Inc. and
Amgen Manufacturing Limited

49



CERTIFICATE OF COMPLIANCE

Pursuant to 37 C.F.R. § 42.24(d), the undersigeeiifies that the foregoing
PATENT OWNERS’ PRELIMINARY RESPONSE complies withettype-
volume limitation of 37 C.F.R. § 42.24(b)(1) becautscontains 10,789 words as
determined by the Microsoft® Office Word 2010 waoabcessing system used to
prepare the brief, excluding the parts of the bededmpted by 37 C.F.R. §

42.24(a)-(b).

Dated: November 23, 2016 [ Arlene Chow /
Arlene L. Chow
Reg. No. 47,489

50



CERTIFICATE OF SERVICE

Pursuant to 37 C.F.R. § 42.6(e), the undersignedies that on November
23, 2016, a true and correct copy of the foregpiIAGENT OWNERS'
PRELIMINARY RESPONSE, along with all exhibits suppig and filed with the

Preliminary Response, was served by email on th@nfmg counsel of record for

Apotex Inc. and Apotex Corp.:

Teresa Stanek Rea

Deborah H. Yellin

Vincent J. Galluzzo
CROWELL & MORING LLP
Intellectual Property Group
P.O. Box 14300

Washington D.C. 20044-4300

Email: TRea@Crowell.com
DYellin@Crowell.com
VGalluzzo@Crowell.com

[ Arlene Chow /
Arlene L. Chow
Registration No. 47,489

51



