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Petitioner Has Not Established Any Ground of Unpatentability

 Claim 21 is Entitled to a December 10, 2013 Priority DateI.

Contingent Motion to Amend

III.

Petitioner Does Not Meet its Burden to Demonstrate Unpatentability II.

Unexpected Results of Non-Obviousness Exist

IV.
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 Claim 21 is Entitled to a December 10, 2013 Priority DateI.
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 The ‘767 Application Provides Written Description Support for Claim 21Ia.
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Petitioner’s Argument

5
Paper 1 at 25 (emphasis added)

“The ‘767 Application does not disclose any example (prophetic 
or experimental) of any recombinant protein from Limulus 
polyphemus (i.e., the American horseshoe crab), let alone any such 
protein with claim 21’s functional requirement.”
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Written Description Legal Standard

6
Paper 26 (PO Response) at 15

“[T]he absence of examples . . . does not render the written 
description inadequate” and “actual reduction to practice is not 
required for written description
Falko-Gunter Falkner v. Inglis, 448 F.3d 1357, 1366 (Fed. Cir. 2006) (emphasis added)
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Written Description Legal Standard

7
Paper 26 (PO Response) at 15

“[A] patentee may rely on information that is ‘well-known in the 
art’ for purposes of meeting the written description requirement” 
because “the specification is viewed from the perspective of one of 
skill” in the relevant art.

Bos. Sci. Corp. v. Johnson & Johnson, 647 F.3d 1353, 1366 (Fed. Cir. 2011) (emphasis added)
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Challenged Claim 21 of the ҆’318 Patent

8
Ex. 1001 at cover, cl. 21
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The ‘767 Application Provides Written Description Support for Claim 21

9
Ex. 1006 at 40, 87; Paper 26 (PO Response) at 13-14

The ‘767 Application identifies the claimed Limulus polyphemus species and expression in HEK293 cells:
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Petitioner’s Admissions Before the European Patent Office

10
Ex. 1048 ¶¶ 51, 155; Paper 26 (PO Response) at 30

Petitioner admitted the ‘767 Application discloses recombinant Factor C protein derived from Limulus 
polyphemus:

***
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Petitioner’s Admissions Before the European Patent Office

11
Ex. 1048 ¶ 30; Paper 35 (PO Sur-Reply) at 4

Petitioner admitted the ‘767 Application directs a POSA to recombinantly produce Limulus 
polyphemus Factor C:
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Petitioner’s Argument Contradicts Positions it Took Before the European Patent Office

12
Ex. 1048 ¶¶ 31, 56, 59; Paper 35 (PO Sur-Reply) at 4

***

Petitioner admitted that determining the sequence of a known protein is “routine practice”:

***
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Limulus Polyphemus Sequence Information Publicly Available Before December 2013

13
Ex. 2051 at 1; Ex. 2052 at 1; Ex. 2038 ¶¶ 36-37, 61; Paper 26 (PO 
Response) at 16

University of Connecticut sequenced and deposited a 188 Mb Limulus polyphemus cDNA 
amoebocyte transcriptome:
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Limulus Polyphemus Sequence Information Publicly Available Before December 2013

14
Ex. 2050 at 1; Ex. 2054 at 1; Ex. 2038 ¶¶ 36-37, 61; Paper 26 (PO Response) 
at 16

University of Connecticut sequenced and deposited a 4Gb shotgun sequence of Limulus 
polyphemus genome:



DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

A POSA Could Have Obtained the cDNA and Amino Acid Sequences of L. Polyphemus Factor C in 2013

15
Ex. 2038 ¶ 64; Paper 26 (PO Response) at 16; Paper 35 
(PO Sur-Reply) at 2-3

Patent Owner’s Expert

Dr. Brian Schaefer
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A POSA Could Have Obtained the cDNA Sequences of L. Polyphemus Factor C in 2013

16
Ex. 2038 ¶ 73; Paper 26 (PO Response) at 29

Patent Owner’s Expert

Dr. Brian Schaefer
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Challenged Claim 21 of the ҆’318 Patent

17
Ex. 1001 at cover, cl. 21
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The ‘767 Application Provides Written Description Support for Claim 21

18
Ex. 1006 at 50-52; Paper 26 (PO Response) at 19-20

The ‘767 Application describes the claimed threshold residual activity values:

***
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The ‘767 Application Provides Written Description Support for Claim 21

19
Ex. 1006 at 96, 98; Paper 26 (PO Response) at 14

The ‘767 Application demonstrates the claimed residual activity in the claimed salt solutions for 
Tachypleus tridentatus Factor C:

Claim 21 requires “at least one”:

• 10% or higher in 21 mM sodium 
citrate;

• 15% or higher in 16 mM 
magnesium sulfate
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Petitioner’s Argument

20
Paper 1 at 28 (emphasis added)

“A POSA in 2013 would have understood that knowledge of a 
protein sequence giving rise to a particular function for one 
species (i.e., Tachypleus tridentatus) did not equate to possession 
of a protein sequence with a comparable function from a 
different, uncharacterized, species (i.e., Limulus polyphemus), let 
alone possession of such protein across an exceedingly wide range 
of residual activity function.”
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Petitioner’s Argument Contradicts Positions it Took Before the European Patent Office

21
Ex. 1048 ¶¶ 31, 56; Paper 35 (PO Sur-Reply) at 4

Petitioner admitted that the functional property may be “expected” for recombinantly produced Factor 
C from any source, including Limulus polyphemus:
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A POSA Would Have Expected Functional Properties to be Highy Conserved Among Species

22
Ex. 2038 ¶ 85; Paper 26 (PO Response) at 24

Patent Owner’s Expert

Dr. Brian Schaefer
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A POSA Would Have Expected Functional Properties to be Highy Conserved Among Species

23
Ex. 2038 ¶¶ 92-93; Paper 26 (PO Response) at 18

Patent Owner’s Expert

Dr. Brian Schaefer
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A POSA Would Have Expected Functional Properties to be Highy Conserved Among Species

24
Ex. 2038 ¶ 97; Paper 26 (PO Response) at 18-19

Patent Owner’s Expert

Dr. Brian Schaefer
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Petitioner’s Argument

25
Paper 32 at 4 (Section II title) (modified to not all caps)

“PO’s contention that sequencing L. polyphemus Factor C was 
‘routine’ is undermined by its own arguments [in the ‘498 PCT].”
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Petitioner’s Admissions Before the European Patent Office

26
Ex. 1048 ¶¶ 34-35, page 9, n.2; Paper 26 (PO Response) at 31; Paper 35 
(PO Sur-Reply) at 12

Petitioner argued statements in the ‘498 PCT were “unsupported” and “factually incorrect”:

***
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 The ‘767 Application Enables the Full Scope of Claim 21Ib.
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Claim 21 is Not Broad

28
Ex. 1001 at cl. 21; Paper 26 (PO Response) at 33-34

• Specific species of horseshoe crab
(Limulus polyphemus)

• Specific host cell (HEK293)

• Specific salt solution concentrations for
claimed residual activity
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Petitioner’s Argument

29
Paper 1 at 40 (emphasis added)

“[T]he ’767 Application never describes or instructs a POSA how to make or 
use any recombinant proteins from this species of crab at all. The ’767 
Application provides no working examples of such proteins. And nothing in 
the application suggests any steps the inventors envisioned for ensuring that 
such Limulus polyphemus Factor C proteins (when they were eventually made) 
would satisfy the claimed residual activity requirement.”
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The ‘767 Application Provides Examples that a POSA Could Use as a Roadmap

30
Ex. 1006 at 87, 96-99, 119, 122; Paper 26 (PO Response) at 34-35
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Undue Experimentation Not Required to Obtain L. Polyphemus Factor C cDNA

31
Ex. 1048 ¶¶ 59, 116, 155; Paper 26 (PO Response) at 38-39

Petitioner admitted no undue experimentation required to obtain sequence:

***

***
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Undue Experimentation Not Required to Obtain L. Polyphemus Factor C cDNA

32
Ex. 2004 ¶ 14 and Section III.2; Paper 26 (PO Response) at 40-41

Petitioner’s expert in the European Opposition admitted no undue experimentation required to obtain 
the sequence:

***
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Undue Experimentation Not Required to Recombinantly Express L. Polyphemus Factor C

33
Ex. 2004 ¶¶ 44-48; Paper 26 (PO Response) at 41

Petitioner’s expert in the European Opposition admitted no undue experimentation required to express the 
protein:
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Ground 1: Petitioner Fails to Show Obviousness Over Mizumura and
    ‘498 PCT

II.
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No Prior Art Discloses the Claimed Residual Activity in L. Polyphemus Factor C

35
Paper 1 at 52 (emphasis added); Paper 26 (PO Response) at 45
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Petitioner’s Reasonable Expectation of Success Arguments Contradict its 112 Arguments

36
Paper 32 (Petitioner’s Reply) at 10-11, 18-19 (emphasis added); 
Paper 35 (PO Sur-Reply) at 14-16; Paper 1 at 59 (emphasis 
added) 

Petitioner’s Section 112 Arguments Petitioner’s Section 103 Arguments

“[B]ecause the inventors revealed that mammalian-expressed 
recombinant Factor C proteins exhibited residual activities that 
were significantly different than the native proteins from the 
same species of horseshoe crab with the same sequence 
(’767 Application, FIG. 7), a POSA would have been 
reluctant to extrapolate similarities in gross function to 
more nuanced functional properties under particular 
assay conditions for recombinantly produced Factor C in 
mammalian cell lines across different species of 
horseshoe crabs.”

“PO[] cannot ‘make up for’ the absence of disclosure of 
recombinantly produced Limulus polyphemus Factor C and 
extrapolate that protein’s claimed residual activity 
function based on information about other species of 
horseshoe crab (where, as here, many variables are 
implicated).”

“It would have been within the skill and experience of a POSA 
as of 2019 to compare amino acid sequences from the then-
known Limulus polyphemus horseshoe crab and the well-
studied Tachypleus tridentatus horseshoe crab and, given 
similarities overall, reasonably expect the two to be 
comparable in terms of residual activity. Jain, ¶¶181-82.”  

“By 2019, a POSA would have had a reason to recombinantly 
express the then-elucidated full-length amino acid sequence 
of Limulus polyphemus horseshoe crabs via the HEK293 
system as described in Mizumura and would have 
reasonably expected the resulting proteins to exhibit 
similar residual activity as those reported in Mizumura for 
Tachypleus tridentatus.” 
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Ground 2: Petitioner Fails to Show Obviousness Over Mizumura and
    McClymont

III.
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Petitioner’s Reasonable Expectation of Success Arguments Contradict its 112 Arguments

38
Paper 1 at 60-61 (emphasis added)

“For the same reasons discussed in Section XI.A above, in Ground 1, 
POSAs would have had reason to utilize the sequence information from 
McClymont to generate a recombinant Factor C protein of the Limulus 
polyphemus species in HEK293 cells as disclosed for Tachypleus tridentatus 
in Mizumura, and would have reasonably expected the resulting proteins 
to have residual activity described in Mizumura and falling within the 
claimed range.”
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39

Unexpected Results of Non-Obviousness ExistIV.
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Mizumura Provides the Closest Prior Art

40
Ex. 1009 at Fig. 7; Paper 26 (PO Response) at 50-51

Mizumura shows residual activity of Tachypleus tridentatus Factor C in claimed salt solutions:

16 mM 
magnesium sulfate

21 mM 
sodium citrate

~20-25% ~20-30%

HEK293 Residual Activity
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Opposition Proceeding Residual Activity Measurements

41
Ex. 2033 at Fig. 4, 6; Paper 26 (PO Response) at 53-55

Data submitted in the Opposition showed unexpectly superior residual activity for L. polyphemus Factor C:

16 mM 
magnesium sulfate

21 mM 
sodium citrate

~90-120% ~90-110%

HEK293 Residual Activity
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A POSA Would Have Expected Functional Properties to be Highy Conserved Among Species

42
Ex. 2042 ¶¶ 49-50; Paper 26 (PO Response) at 18-19

Patent Owner’s Expert

Dr. Tina Morris

***
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Unexpectedly Superior Residual Activity in L. Polyphemus Factor C

43
Paper 26 (PO Response) at 53-56

Data submitted in the Opposition showed unexpectedly superior residual activity in HEK293 cells for L.
polyphemus Factor C as compared to T. tridentatus Factor C:

Species of Factor C 16 mM 
magnesium sulfate

21 mM 
sodium citrate

Limulus polyphemus ~90-120% ~90-110%

Tachypleus tridentatus ~20-25% ~20-30%
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44

Revised Contingent Motion to AmendV.



DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Proposed Amended Claim 22 (Substitute for Claim 21)

45
Paper 36 at Appendix A

A horseshoe crab Factor C protein having activity of Factor C, 
     wherein the horseshoe crab is Limulus polyphemus, and wherein the horseshoe crab Factor C protein is 
produced through being recombinantly expressed from a Human Embryonic Kidney (HEK) 293 cell, and 
     wherein the Factor C protein exhibits a residual activity of at least one selected from the group consisting of: 
     (1) [[10% or higher in the presence of 21 mM sodium citrate]] a residual activity in the presence of 21 mM 
sodium citrate that is: 
          (i) higher than the residual activity in the presence of 21 mM sodium citrate of a corresponding Limulus 
polyphemus Factor C protein expressed in Sf9 as a host cell, or 

(ii) higher than the residual activity in the presence of 21 mM sodium citrate of a native Limulus polyphemus 
Factor C protein, wherein the horseshoe crab Factor C protein is not a horseshoe crab Factor C protein having less 
than 10% residual activity in the presence of 21 mM sodium citrate; and 
     (2) [[15% or higher in the presence of 16 mM magnesium sulfate]] a residual activity in the presence of 16 mM 
magnesium sulfate that is: 

(i) higher than the residual activity in the presence of 16 mM magnesium sulfate of a corresponding Limulus 
polyphemus Factor C protein expressed in Sf9 as a host cell, or 

(ii) higher than the residual activity in the presence of 16 mM magnesium sulfate of a native Limulus 
polyphemus Factor C protein, 

wherein the horseshoe crab Factor C protein is not a horseshoe crab Factor C protein having less than 15% 
residual activity in the presence of 16 mM magnesium sulfate. 
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Petitioner’s Argument

46
Paper 42 at 3

“While these inverted negative limitations may resolve the broadened 
scope of PO’s first amended claim 22, there is no support in the ’767 
Application for such additional negative claim limitations and PO points 
to none.”
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The ‘767 Application Provides Written Description Support for Revised Claim 22

47
Ex. 1006 at 17-18, 50-51; Paper 44 at 2-3

The ‘767 Application specifically identifies the claimed residual activity values, including the claimed 
minimum:

***

***

***
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Petitioner’s Argument

48
Paper 42 at 10-11

“In addition, the introduction of these “higher than” limitations introduces an 
entirely different concept into revised claim 22 relative to original claim 21 . . . The 
inventors undisputedly did not describe such proteins or the claimed comparisons 
between such proteins and so PO’s addition of this relationship between Limulus 
polyphemus proteins constitutes an improper introduction of new matter.”
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Revised Claim 22 Does Not Introduce New Matter

49
Ex. 1006 at 17-18; Paper 44 at 2-3

The ‘767 Application provides support for the comparator limitations in revised claim 22:

***
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Revised Claim 22 is Entitled to a December 10, 2013 Priority Date

50
Ex. 1006 at 17-18; Paper 44 at 2-3

• Revised Claim 22 Has Ample Written Description Support in the ‘767 Application:

• Written description support exists for recombinantly expressed L. polyphemus Factor C 
proteins for same reasons discussed for original claim 21.

• Specification describes residual activity limitations, including comparison to residual 
activity in control Sf9 cells and native Factor C.

• POSA would have understood functional domains highly conserved between species and 
expected residual activity in T. tridentatus to be maintained in L. polyphemus Factor C.

• Revised Claim 22 is Enabled by the ‘767 Application:

• No undue experimentation to express L. polyphemus Factor C in HEK293 cells for reasons 
discussed for original claim 21.

• Claim only requires residual activity in HEK293 cells be “higher” than control Factor C and 
then sets minimum floor.
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