
UNITED STATES PATENT AND TRADEMARK OFFICE 
_____________ 

BEFORE THE PATENT TRIAL AND APPEAL BOARD 
_____________ 

INARI AGRICULTURE, INC., 
Petitioner, 

v. 

CORTEVA AGRISCIENCE LLC, 
Patent Owner. 

_____________ 

Case No. PGR2023-00022 
Patent No. 11,371,055 

_____________ 

REPLY DECLARATION OF DR. ARON SILVERSTONE, Ph.D. 

Inari Exhibit 1045
Inari v. Corteva
PGR2023-00022





2

 

 

. ’055 patent, 11:29.  
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 ( ). Using the positions of 

TauD, I have also identified the secondary structures (i.e., α-helixes and β-strands) 

identified in Elkins (Ex. 2022), Figure 5, which I have highlighted in yellow. 

7. Exhibit 2092, :
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10. As depicted in the table in Appendix A to this declaration, 
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11. As depicted in Appendix A, 

 

 

 

.  Elkins identified as 

having a secondary structure, which are highlighted in yellow. 

12.

 

 

  

13. As depicted in Appendix A, 
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 57 positions that Dr. Bollinger identified as “strictly conserved” or 

“somewhat conserved” in Figure 2 of the ’055 patent (Ex. 2011, ¶¶ 125-126), 
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which 57 positions are identified in red highlighting in the ’055 patent Figure 2 

position in Appendix A. 

14. Dr. Bollinger identified 57 amino acids as “conserved” in Figure 2 of

the ’055 patent: he identified 28 as “strictly conserved” and he identified 29 as 

“somewhat conserved.” Ex. 2011, ¶¶ 125-126. This leaves 235 amino acids, i.e., 

292 – 28 – 29 = 235. Varying these 235 amino acids results in about 1078 possible 

AAD-12 variants. To get an estimate of a minimum number of variants a POSA 

would have had to choose from if they assume that both the “conserved” and 

“strictly conserved” are invariant from the AAD-12 (SEQ ID NO:2), they would 

have assumed that only 235 amino acids could change, and that up to 43 changes 

would be tolerated for an 85% homology. The equation I used to determine the 

number of different proteins is: 4319*(235!/((235-43)!*43!). The solution for this is 

2.69 x 1078. Even if we were to assume that the 235 amino acids could only be 

substituted by one different amino acid (instead of 19), the total possible AAD-12 

variants would still be on the order of 1050. This is based on the following 

equation: 431*(235!/((235-43)!*43!)). 

15. In his declaration, Dr. Bollinger stated: “Skilled artisans would readily

identify in Figure 2 the residues that are identical across all five enzymes and 

generally avoid making substitutions to those strictly conserved residues.” Ex. 

2011, ¶ 125.  In his annotation of Figure 2, Dr. Bollinger identified position 71 as 
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one of the “strictly conserved” amino acids that a POSA would have generally 

avoided changing. Ex. 2011, ¶ 125.  

, as depicted in 

Appendix A.  

16. I understand that Dr. Bollinger testified that, when using SIFT, “a

POSA would have used the first four [of the sequences shown in Figure 2 of the 

’055 patent], and I think it has been established since then that these alignments of 

functionally related but not strictly orthologous proteins helps in this, so inclusion 

of TauD is not a bad choice.”  TauD is the fifth sequence shown in Figure 2 of the 

’055 patent. Ex. 1043 (Bollinger Dep.), 159:22-160:7. I submitted to the SIFT 

website (https://sift.bii.a-star.edu.sg/) the five sequences in Figure 2 of the ’055 

patent. SIFT generated the table attached as Appendix B to this declaration. For 

each of the 292 positions in AAD-12 (SEQ ID NO:2), SIFT predicted how many of 

the 20 natural amino acids would be tolerated if substituted. The table below 

summarizes SIFT’s results. SIFT predicts that over half of the amino acids would 

tolerate substitutions by 17 or more amino acids, as summarized in Table B below. 

Even assuming that 43 of the amino acids (i.e., 15% of 292) could tolerate 

substitutions by only four different amino acids (far fewer than the amount 

indicated by SIFT), the number of possible variants would be at least 1045.  
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17. Using the output of the SIFT analysis in Table B below, the positions

that can tolerate virtually any amino acid substitution (i.e., 17-19 amino acids) 

represents over half the amino acids in the protein sequence (153 amino acids). 

SIFT analysis indicated 37 amino acids are absolutely conserved and would not 

tolerate a substitution. If a POSA only examines the potential substitutions among 

the 153 positions that can tolerate the most changes, 17-19 amino acids, for 85% 

homology (that is up to 43 changes), there are still at least 1.23 x 1066 different 

proteins that fit these criteria. This is calculated by assuming the smallest number 

of amino acid substitutions (17) for a sequence that is 153 amino acids long that 

can tolerate up to 43 changes. The equation I used to determine the number of 

different proteins is: 4317*(153!/((153-43)!*43!). The solution for this is 1.23 x 

1066.  I streamlined this analysis by focusing on only the 153 amino acids that 

tolerate 17 or more substitutions, which simplifies the calculations. This approach 

does not take into account the other 102 amino acids (i.e., 292 – 153 – 37 = 102) 

that can tolerate between 2 and 16 substitutions. 




































