
UNITED STATES PATENT AND TRADEMARK OFFICE 

BEFORE THE PATENT TRIAL AND APPEAL BOARD 

NARI AGRICULTURE, INC., 
Petitioner, 

v. 

CORTEVA AGRISCIENCE LLC, 
Patent Owner 

PGR2023-00022  
Patent 11,371,055 B2 

Held:  July 22, 2024 

BEFORE:  DEVON ZASTROW NEWMAN, ZHENYU YANG, 
and MICHAEL J. FITZPATRICK, Administrative Patent Judges. 

The above-entitled matter came on for hearing on July 22, 2024, 
commencing at 1:00 p.m., via video teleconference. 

PUBLIC VERSION
Trials@uspto.gov                      Paper 47
571-272-7822          Entered: September 6, 2024



Jamison Professional Services 
East Pointe, GA (404) 684-6008 www.jps-online.com 

PGR2023-00022  
Patent 11,371,055 B2

2

APPEARANCES: 

ON BEHALF OF THE PETITIONER: 

ERIC RUTT, ESQUIRE 
Wolf, Greenfield & Sacks, P.C. 
600 Atlantic Avenue 
23RD Floor 
Boston, MA  02210 
erutt-ptab@wolfgreenfield.com 
(617) 646-8000

SCOTT MCKEOWN, ESQUIRE 
smckeown-ptab@wolfgreenfield.com 
(202) 571-5001

ON BEHALF OF THE PATENT OWNER: 

PIER DEROO, ESQUIRE 
Finnegan, Henderson, Farabow, Garrett & Dunner, LLP 
901 New York Avenue, NW 
Washington, D.C., 20001-4413 
pier.deroo@finnegan.com 
(202) 408-4400



Jamison Professional Services 
East Pointe, GA (404) 684-6008 www.jps-online.com 

PGR2023-00022  
Patent 11,371,055 B2

3

P R O C E E D I N G S1 

-   -   -   -   -  2 

JUDGE NEWMAN:   Good morning or afternoon, 3 

depending on where you are.  This is a final hearing in PGR2023-4 

00022 between Petitioner, Inari Agriculture, Inc., and Patent 5 

Owner, Corteva Agriscience LLC.  The challenged Patent is U.S. 6 

Patent Number 11,371,055.  I'm Judge Newman.  With me today 7 

on the panel are Judges Fitzpatrick and Yang, who are joining us 8 

both through video and audio.  Before we start, I would like to 9 

confirm that this hearing is closed to the public due to the 10 

anticipated discussion of material designated as confidential under 11 

the protective order.  Both parties have requested a non-public 12 

hearing, and we have granted this request.  Accordingly, there is 13 

no public line permitting viewing or listening to this trial.  There is 14 

a court reporter for this hearing, but the transcript will be 15 

provisionally sealed until the parties have a chance to request 16 

redactions for a public version to be released.  Are there any 17 

questions before we move on?   18 

Let's start with counsel introductions.  Petitioner, would 19 

you please identify who will present arguments and name all 20 

persons in the room with you?  You're not coming through on your 21 

mic.  You need to unmute your mic.  Thank you.  22 

MR. RUTT:  Thank you.  Your Honor, I'm Eric Rutt 23 

from Wolf, Greenfield.   I'm going to be arguing today for 24 
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Petitioner, Inari, and with me is Scott McKeown, also from Wolf, 1 

Greenfield.  Nobody's in the room with me.   2 

MR. MCKEOWN:  No one is in the room with me, Your 3 

Honor, I'm at a different location than Mr. Rutt.  And we're also 4 

joined today by in-house counsel Josh Price, I believe, who's also 5 

on the line, and he can confirm whether or not anyone's in the 6 

room with him.  He is signed on to the protective order. 7 

JUDGE NEWMAN:  Got it.  Okay.   8 

MR. RUTT:  And thank you, Your Honor.   9 

JUDGE NEWMAN:  Patent Owner, please identify who 10 

will present arguments and name all the persons in the room.  11 

MR. DEROO:  Yes.  My name is Pier DeRoo from 12 

Finnegan on behalf of Patent Owner, Corteva.  I'll be presenting 13 

Patent Owner's arguments.  With me in the room is Yie Yang and 14 

Mark Lambert, also from Finnegan and our tech support.  And 15 

Sendil Devadas is in-house counsel from Corteva, and he is under 16 

the protective order.  The only confidential information is 17 

Corteva's.  He's also attending remotely.  18 

JUDGE NEWMAN:  Thank you.  Now, each side has 19 

been granted a total of 30 minutes, I'm sorry, 60 minutes to present 20 

their arguments.  And the Petitioner will, with the burden of 21 

persuasion, will proceed first, followed by the Patent Owner.   22 

Petitioner has 60 minutes to present its case and may reserve some 23 

time for rebuttal.   Petitioner, would you like to reserve any time 24 

for rebuttal?  25 
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MR. RUTT:  Yes, Your Honor, I'd like to reserve 20 1 

minutes.  2 

JUDGE NEWMAN:  Okay.  Noted.  And Patent Owner, 3 

would you like to reserve any time for a sur-rebuttal?  4 

MR. DEROO:  Yes, 15 minutes, please.   5 

JUDGE NEWMAN:  We will keep time.  We 6 

recommend that you do as well.   We'll attempt to give you a 7 

warning when time is coming to a close and ask that you wrap up 8 

your argument.  For clarity of the record and benefit of the court 9 

reporter, please identify early and often the current slide number 10 

for demonstrative exhibits, the exhibit number that you're 11 

discussing, it helps with clarifying the record.  Counsel should not 12 

interrupt each other and make objections.  Reserve any such 13 

discussion of that for your responding time.  And you can also 14 

keep an eye on the camera.  We might wave to you to let you know 15 

that we have a question so that we don't interrupt you midstream.  16 

But if we do, it's because we have something that we want to ask 17 

that’s important to our decision.  Okay.  Any questions before we 18 

begin?  If not, we have 40 minutes on the clock for Patent Owner.  19 

Mr. Rutt, you may begin.  20 

MR. RUTT:  Thank you, Your Honor.  Are you able to 21 

see my screen?  22 

JUDGE NEWMAN:  Yes. 23 

MR. RUTT:  Petitioner's petition raised two grounds, 24 

lack of written description and lack of enablement, and both 25 
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grounds apply to all 33 challenged claims.  Slide 7.  Your Honors 1 

will recall at the institution stage the Board focused on what was 2 

occurring at the 99 percent end of the range that the claims recite 3 

sequence identity of 85 percent and greater, and the Board pointed 4 

out that only two examples are disclosed in the specification and 5 

they both fall at the 99 percent end of the range.  And this is 6 

insufficient given the 15 percent sequence variation that the claims 7 

cover.  And therefore, it would be unclear to a skilled artisan how 8 

far from the 99 percent end of the range one of the polypeptide 9 

variants can deviate while still retaining the claimed dual 10 

functionality.   11 

The Board similarly focused, this is slide 8, for its 12 

enablement analysis the Board similarly focused on the 85 percent 13 

end of the range.  It noted that Dr. Silverstone had presented 14 

evidence of the extensive effort required to identify embodiments 15 

at that lower end of the claimed range that would have the claimed 16 

functionality.  And the Board noted that a skilled artisan would not 17 

have been able to predict whether a modified variant from the 18 

native AAD-12 one, which is sequence ID number 2, whether that 19 

variant at the 85 percent end of the claimed range would ever 20 

change the function that's claimed.  21 

Slide 3 shows Claim 1, which is representative of the 22 

challenged claims.  These claims are directed to a transgenic plant 23 

cell comprising a recombinant poly nucleotide that encodes an 24 

AAD-12 protein.  It goes on to recite two functional limitations 25 
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and two sequence related limitations.  The two functional 1 

limitations are that the variants that are encompassed by the 2 

claimed genus must have activity that enzymatically degrades a 3 

Phenoxy auxin herbicide and separately that degrades a 4 

Pyridiyloxy auxin herbicide.   5 

And then there are two additional limitations that relate 6 

to the sequence.  As I mentioned earlier, there's an 85 percent 7 

sequence identity requirement.  And separately in Romanette ii, 8 

there is an AAD-12 motif that recites five amino acids with fixed 9 

spacing between them.  These claims are unfathomably broad.  10 

The number of species that's encompassed by the sequence 11 

limitations is greater than the number of atoms in the universe.  12 

And Patent Owner does not dispute that math.  13 

But the problem isn't just the large number.  I mean, 14 

broad claims are permissible, but they need to be supported.  And 15 

the problem with the '055 Patent is there's a gaping hole in the 16 

specification.  There's no support for the breadth of these claims.  17 

There's no structure function correlation and the two species 18 

disclosed that differ by a single amino acid are not representative 19 

of the full claimed range.  20 

Turning to slide 9.  There's two basic arguments for each 21 

ground.  On written description, the claims are invalid for failing 22 

to disclose a structure/function relationship despite claiming an 23 

astronomical number of species.  And separately, the disclosure of 24 

two nearly identical species is not sufficient to be representative of 25 
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what's occurring along the full length of the claimed range, 1 

particularly at the lower end of the spectrum.  As to enablement, 2 

the claims are invalid because they have covered an unpredictable 3 

genus and failed to disclose a quality that's common to all the 4 

functional embodiments.  And separately, to the extent there's any 5 

guidance in the '055 Patent, at most it provides a research plan for 6 

further trial and error testing.  7 

Turning to slide 10, after institution, Corteva put in its 8 

best evidence and attempted to respond to the Board's interest in 9 

what was occurring at that lower end of the claimed range, at the 10 

85 percent end of the range.  It had its scientists perform studies 11 

and design variants that fell within the claimed sequence 12 

limitations in 2020, and it submitted evidence of these eight 13 

variants that it designed.  These variants had the claimed AAD-12 14 

motif, the variants had the claimed sequence identity.  In this table 15 

showing Corteva's data, the second column shows the sequence 16 

identity.  And as you can see, the variants ranged from 85 percent 17 

to about 92 percent.  This is the area of interest that the Board had 18 

expressed interest in in its institution decision.  On the right 19 

column, the rightmost column under Triclopyr, this shows the 20 

results that Corteva's scientists were able to obtain.  As you can see 21 

by all the zeros that are in that red box, six of the eight variants 22 

that Corteva designed have zero activity against Triclopyr, which 23 

is the Pyridiloxy herbicide that the Patent describes.  24 

The lack of functionality for 75 percent of the variants 25 
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that Corteva designed demonstrates that there's a lack of a 1 

reasonable correlation between the claimed motif, which all of 2 

these variants had, and the claimed sequence identity, which they 3 

also all had, and the functionality, the dual functionality that's 4 

claimed.  This also highlights why the two species that are 5 

disclosed in the Patent, there's the native AAD-12 gene, and then a 6 

separate species that differs by a single amino acid, and because 7 

we're talking about a nearly 300 amino acid sequence that boils 8 

down to something like 99.3 percent difference.  So, both of these 9 

species are clustered at one end of the range, and yet when you 10 

look at the other end of the range, this shows that the species at 11 

that end behave very differently, namely most of them don't have 12 

functionality.  It's also noteworthy that at the very end of the range, 13 

below 90 percent, not a single variant worked.  The only two 14 

variants that had any functionality against Triclopyr were 90 15 

percent or greater.   16 

JUDGE NEWMAN:  Counsel, this is Judge Newman.  I 17 

have a question for you on this.  Is it your understanding that in 18 

designing these variants that Patent Owner was using the 19 

guidelines that it outlined in its response for a POSA in choosing 20 

where to make substitutions?  21 

MR. RUTT:  That's my understanding because this was 22 

Corteva's opportunity to put in evidence of, you know, enablement 23 

and written description support.  This is what it elected to put in.  It 24 

had the opportunity to do it.  It's scientists are presumably, you 25 
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know, the world's experts on this AAD-12 enzyme, and this is 1 

what they designed.  This is what they put in.  There is no other 2 

evidence in the record of any other variants except for the one 3 

that's disclosed in the Patent, and that one differs by a single amino 4 

acid from the native one.  So, I see nothing in the record to indicate 5 

that the -- the Corteva scientists were not -- would not have been 6 

using what they know about the Patent to design enzymes.   7 

JUDGE NEWMAN:  Thank you.  Please proceed.   8 

MR. RUTT:  I'm turning to slide 15.  Corteva also did 9 

experiments on another set of variants, and this one, instead of 10 

retaining the AAD-12 motif, they prepared what they called 11 

knockout motif variants.  That is, as you can see at the bottom of 12 

slide 15, there are five amino acids that are defined in the claims as 13 

being part of the motif, and they knocked out the third one, which 14 

is highlighted in yellow.  That's the T for Threonine and  15 

.  Under cross-examination 16 

when Patent Owner's expert, Dr. Bollinger, was asked whether he 17 

thought that such a substitution would destroy the dual 18 

functionality of the claims, he said he thought it would because, 19 

quote, F is too bulky.  But in fact, turning to slide 16, this is the 20 

data that Corteva scientists obtained when they tested the variant 21 

that they had created of the knockout motif residue.   22 

.  23 

And instead of destroying the dual functionality, as Dr. Bollinger 24 

had predicted, it retained nearly half of the activity.   They also did 25 
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this experiment with respect to, going back to slide 15, with 1 

respect to the fifth amino acid, the R, the H, I'll use the R, Your 2 

Honor,  3 

.  So, in both cases, the fact that the variants were 4 

able to have functionality despite lacking the motif demonstrates 5 

there's not a reasonable correlation between the claim motif and 6 

the sequence identity because these were nearly 100 percent, and 7 

the claim functionality.  8 

It's also relevant to the unpredictability of the art.  This 9 

was, going back to slide 15, this was Dr. Bollinger's testimony 10 

under cross-examination, and he predicted -- he was effectively 11 

arguing against Corteva's own data and making an incorrect 12 

prediction about what would have occurred.  This demonstrates the 13 

unpredictability of the claimed genus and the unpredictability is 14 

not seriously -- or strike that, Your Honor.  The unpredictability is 15 

also reflected by the invention for the inventor declaration that was 16 

submitted during original prosecution.  This was Exhibit 1010, 17 

paragraph 9, where the inventor explained that there is quote, a 18 

high level of unpredictability associated with expressing bacterial 19 

genes in plant systems.  That was cited in the petition at page 58 20 

and the Board cited it in its institution decision at page 50.  And 21 

this example, turning back to slide 15, is just another illustration of 22 

that unpredictability that even Patent Owner pointed to as 23 

characterizing this technical space.   24 

JUDGE NEWMAN:  I have another question with regard 25 
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to the degradation activity.  What does the claim say or the 1 

specification say about degradation?  Is it just any degradation 2 

that's able to be perceived?  3 

MR. RUTT:  Sure.  So --  4 

JUDGE NEWMAN:  There are different levels of 5 

degradation, so at what point does that meet the claim?  6 

MR. RUTT:  Sure.  So, the claims don't require any 7 

minimum amount of activity.  In fact, I'm going to switch for one 8 

minute to Corteva's demonstratives.  This is Patent Owner's 9 

demonstrative slide 23.  They make the point, I believe, Your 10 

Honor, is asking about where and what's highlighted here.  It says 11 

a skilled artisan would only need to avoid total loss of activity to 12 

be within the claims.  So, basically any amount of activity will do.  13 

JUDGE NEWMAN:  Thank you.  14 

MR. RUTT:  And so then to return to this slide 16 of 15 

Petitioner's demonstratives, both variant three and variant five 16 

would satisfy that required activity.  Turning to slide 12 of 17 

Petitioner's demonstratives.  Patent Owner points to the motif as 18 

providing a relationship to the active site, or as even constituting 19 

the active site.  It's noteworthy, however, that it's undisputed that 20 

these five amino acids do not bind to the herbicides that are the 21 

herbicides that are recited in the clams.  Instead, under cross-22 

examination, Dr. Bollinger admitted that rather than binding to 23 

these herbicides, they bind to iron or to the Alpha-ketoglutarate co-24 

substrate.  25 
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Turning to slide 11, this is testimony under cross-1 

examination that Patent Owner's expert provided.  Despite his 20 2 

years of experience with working with Alpha-ketoglutarate, he 3 

admitted that it was not known in 2005 which amino acids in 4 

AAD-12 bind to Triclopyr.  That's the Pyridiyloxy herbicide.  And 5 

he also admitted it wasn't known which amino acids bind to 2, 4-6 

D, which is the Phenoxy herbicide that's used in the Patent.  7 

Moreover, he admitted that even as of today, he did not know 8 

which amino acids in AAD-12 bind to those herbicides despite his 9 

more than 20 years of experience in this field.  The fact that those 10 

amino acids are unknown indicates that skilled artisans would be 11 

left in the dark about which amino acids they should not touch 12 

when going them out making substitutions.  In other words, which 13 

amino acids are to be left alone so they don't break the 14 

functionality.  And that further demonstrates the lack of support 15 

for identifying a correlation between structure and function.  16 

Patent Owner also focuses in their briefing and appears 17 

they'll argue today based on their demonstratives, that enzyme 18 

studies can somehow fill the gap in their specification regarding a 19 

correlation between sequence identity and functionality.  All of 20 

those enzyme studies, however, involve a database called the 21 

Swiss Prot database.   I'll turn to slide 23 of Petitioner's 22 

demonstratives.  When asked under cross-examination about the 23 

origins of the enzymes in the Swiss Prot database, Patent Owner's 24 

expert agreed that most of them come from a natural source as 25 
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opposed to enzymes that would have been made in a lab.  1 

And then, turning to slide 24, Patent Owner's expert 2 

explained, or conceded really, the significance of these naturally 3 

occurring enzymes.  And that is, he explained that enzymes in 4 

nature are generally subjected to evolutionary pressure for 5 

functionality.  That's significant because the claims at issue here 6 

are not so limited to naturally occurring enzymes.  They cover any 7 

and every conceivable variation, provided they meet the AAD-12 8 

motif and they have the 85 percent sequence identity.  So, there's 9 

an apples and oranges problem here with Patent Owner's evidence 10 

from the enzyme studies.  Just because an enzyme database that is 11 

basically cherry-picking, only those enzymes that, one, are 12 

functional, and two, that mostly come from naturally occurring 13 

sources.  Just because, say, two enzymes in that database have 85 14 

percent sequence similarity and also have shared functionality, 15 

does not mean that you can infer that, when dealing with 16 

artificially created enzymes, that may not be functional, that those 17 

two that have 85 percent sequence would likewise have the dual 18 

functionality.  19 

Turning to, now this is Patent Owner's demonstrative, 20 

slide 3.  This is an example of one of the enzyme study charts that 21 

appears throughout Patent Owner's brief.  There are several of 22 

these, but they all show generally the same thing, which is on the 23 

x-axis, they plot sequence identity.  On the y-axis, they plot the 24 

degree of functional conservation.  And the fact that they're able to 25 
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plot the degree of functional conservation reaffirms the fact that 1 

these enzyme databases are limited to known enzymes having a 2 

known function.  At -- Patent Owner's expert admitted this at page 3 

101 under cross-examination.  He admitted that these databases 4 

consist only of enzymes of known function.  He said, quote, that's 5 

the whole point.  And so, again, as I said, the fact that two 6 

enzymes of known function in a cherry-picked database that 7 

excludes all the non-functional variants may have this relationship 8 

is not indicative of whether such a relationship exists with respect 9 

to the claimed species.   As we saw here on slide 10 of Petitioner's 10 

demonstratives, most of the variants tested did not have any 11 

activity.   12 

Now returning to Patent Owner's demonstrative, slide 6 13 

reiterates or summarizes some of the -- the points from these 14 

enzyme studies.  Now I'll just point out that on this slide, Patent 15 

Owner mentions three enzyme studies, Devos, Rost, Tian, but all 16 

of these come from the Swiss Prot database.  In fact, at pages 13 17 

and 14 of Petitioner's reply, we pointed out that Rost and Tian are 18 

from a Swiss Prot database, and that was not disputed by Patent 19 

Owner in its sur-reply, and Devos does as well.  It comes from the 20 

Swiss Prot database.  21 

Turning to, this is staying with Patent Owner's 22 

demonstratives.  Turning to slide 14, Patent Owner highlights a 23 

portion of the '055 specification that links the motif to the active 24 

site.  But as I noted earlier, these five motif amino acids don't bind 25 
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to the herbicide.  And as Patent Owner's own evidence 1 

demonstrates, there's not a reasonable correlation between having 2 

this motif and having functionality.  3 

JUDGE NEWMAN:  Counsel, I'm going to interrupt you 4 

with a question there.  So, looking back at the Patent, my 5 

recollection is that the tfdA is the gene that codes for the 6 

enzymatic step that really causes the degradation.  But then in 7 

prosecution, Patent Owner ended up claiming this AAD-12 motif 8 

in an attempt to try to specify more what the activity was.  Is that 9 

correct?  10 

MR. RUTT:  I believe that's correct, Your Honor.   11 

JUDGE NEWMAN:  The basis for AAD-12 motif's 12 

activity here as part of a claim was based on Patent Owner's 13 

representation to the Patent Office that that's where the function 14 

came from.  15 

MR. RUTT:  I believe that's correct, Your Honor.  But 16 

the point is that, as the Patent Owner's own further evidence came 17 

in and demonstrated, there isn't that reasonable correlation between 18 

the claimed activity and the claim sequence.  19 

JUDGE NEWMAN:  All right.  I understand your 20 

position.  Thank you.  21 

MR. RUTT:  Staying with Patent Owner's demonstrative, 22 

on slide 29, Patent Owner points to four so-called principles for 23 

generating variance and retaining function.  The problem with 24 

these principles is that they don't provide a skilled artisan with 25 
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sufficient guidance to know how to make and use the full scope of 1 

the claimed genus.  This boils down to, these principles boil down 2 

to basically conservative substitution, and you'll recall from the 3 

Supreme Court's decision in Amgen, in the absence of a common 4 

quality, which there is no common quality here as shown by 5 

Corteva's data, in the absence of a common quality, conservative 6 

substitution is simply not enough.  And if we look briefly at these 7 

four principles, you'll see they don't help a skilled artisan to 8 

identify which subset of species within those species that meet the 9 

sequence limitations also have the claimed functionality.  The 10 

principle number one is maintain high sequence identity.  Corteva 11 

contends that 85 percent is high-sequence identity, so that's already 12 

required by all the species in the claims.  This doesn't help to 13 

narrow down which species have functionality.  Similar point with 14 

principle two, maintain the active site motif, but the claims already 15 

require the presence of AAD-12.  This doesn't help to narrow 16 

down which of the species have the claim functionality.  Claims 3 17 

and 4 boil down to conservative substitution.  Either retain the 18 

highly conserved amino acids or maintain charge distribution and 19 

steric bulk.  Maintain the charge and the size of any substitutions 20 

that are made.  This is simply insufficient guidance to allow a 21 

skilled artisan to understand which of the species that fall within 22 

the sequence limitations have the claimed functionality.  23 

So, turning back to Petitioner's demonstrative, slide 7.  24 

This is going back to the institution decision.  The Board, having 25 
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seen Corteva's evidence that it introduced that trial, can affirm its 1 

initial conclusion from the institution decision, that having two 2 

species that are nearly identical is not sufficient written description 3 

support given the 15 percent claimed range, and the variation in 4 

the diversity that's demonstrated by Corteva's experimental data.  5 

A POSA, a person of skill in the art, would not know how far, as 6 

demonstrated by that data, how far down the claimed range one 7 

could go and still retain the claim functionality.  And as turning to 8 

slide 8 of Petitioner's demonstratives, the Board can also affirm in 9 

its final written decision the conclusion it drew regarding 10 

enablement in its initial institution decision, where the Board 11 

pointed out that there's just not enough guidance, and there's 12 

extensive effort that would be required to identify which species 13 

have the claim functionality at the 85 percent end of the claim 14 

scope.   15 

I'll reserve the rest.  Unless there are any questions, I'll 16 

reserve the rest of my time for rebuttal.  17 

JUDGE FITZPATRICK:  Mr. Rutt, I have a question.  I 18 

don't think that this was argued, but I want to see what you think of 19 

the relevance of this is.  Is it, the preliminary amendment that was 20 

filed with the application that issued isn't into the challenged 21 

Patent?  That claim is the issued Claim 1, right?  There hasn't been 22 

any subsequent amendments.  23 

MR. RUTT:  I don't know that off the top of my head, 24 

Your Honor.  I'm not sure. 25 
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JUDGE FITZPATRICK:  Okay.  Well, I think it is, and 1 

just assume it is for the purpose of this question.  As to the issue of 2 

written description, because it's just the numerosity aspect, this 3 

contains so many claims, and you can, and that's, you know, you 4 

can have a broad claim, but this is just too many, and they're not 5 

described.  What about the idea that an original claim can provide 6 

its own written description support?  7 

MR. RUTT:  Well, I think the problem here is that it's 8 

not clear that there is support within the, you know, using the 9 

example of a property line.  It's not clear that there's, even if you 10 

have the claim recited on its own, there's just not enough support 11 

within the specification to disclose what they claimed, the claimed 12 

claim scope.  That can't be the rule that just being able to include 13 

in the initial specification something claiming the universe 14 

effectively constitutes sufficient written description support just 15 

because it happened to be filed at the -- along with the initial 16 

application.  17 

JUDGE FITZPATRICK:  Well, I believe it is a rule, but 18 

it's subject to other rules that make that example ridiculous, and 19 

that is novelty, and non-obviousness, indefiniteness, and 20 

enablement.  But on the written description, just kind of honing in 21 

on that, what is -- what limitation is not described in the spec as 22 

filed if that, if that claim is included in the spec as filed, which I 23 

think it is?   24 

JUDGE NEWMAN:  The claim is included, just adding, 25 
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the claim is included and the entire sequence is filed, that we do 1 

have that specificity.  2 

MR. RUTT:  I'd go back to; I would point to the 3 

sequence limitations.  I understand Your Honor's point that they 4 

are recited, you know, verbatim here, but there is no demonstration 5 

in the specification that there's a correlation between the claimed 6 

structure and the claimed functionality.  7 

JUDGE FITZPATRICK:  Okay.  Thank you.  8 

JUDGE NEWMAN:  And just to follow up on that, in 9 

example, I'm sorry, in Exhibit 1002, the prosecution history, the 10 

description of the AAD-12 motif and its identity and position of 11 

amino acid residues and its function is also not described within 12 

the specification.  Is that correct?  13 

MR. RUTT:  Could you repeat that again, Your Honor?  14 

I'm sorry.  I didn't follow.  15 

JUDGE NEWMAN:  For purposes of obtaining the 16 

Patent, Patent Owner makes a representation in Exhibit 1002 at 17 

page 238 of that exhibit that the AAD-12 motif defines the identity 18 

and position of amino acid residues necessary to maintain the dual-19 

mode action of AAD-12 proteins.  And it links the AAD-12 motif 20 

to the ability to degrade the two types of herbicides.  But that 21 

disclosure is not in the specification of the Patent.  Is that correct?  22 

MR. RUTT:  I believe that's correct, Your Honor.  I don't 23 

have that right in front of me, but I believe that's correct.  24 

JUDGE NEWMAN:  Okay.  I have no further questions, 25 
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unless my colleagues do, we'll reserve as remaining 11 minutes 1 

and add that back on to your time in rebuttal.   2 

MR. RUTT:  Thank you, Your Honor.  3 

JUDGE NEWMAN:  All right.  Patent Owner, are you 4 

ready to proceed?  5 

MR. DEROO:  Yes.  Thank you, Your Honor.  Can we 6 

pull up our demonstratives, please?   7 

JUDGE NEWMAN:  Yes, you have control.  Great.  All 8 

right.  You have 45 minutes for your presentation.  9 

MR. DEROO:  Thank you.  Slide 2, please.  Inari's 10 

petition gave short shrift to the structural limitations of the '055 11 

Patent claims.  First, the AAD-12 enzymes of the claims are highly 12 

identical in sequence, having at least 85 percent identity to the 13 

reference, SEQ ID 2.  And second, the AAD-12 enzymes also have 14 

the specified AAD-12 active site motif shaded in green.  And from 15 

a legal perspective, if either or both of these structural features has 16 

a reasonable correlation to the claimed dual herbicide degrading 17 

function, Petitioner's challenge fails.  And on the full trial record 18 

we now have, Petitioner has simply not met its burden of showing 19 

lack of correlation to function.  We've heard a lot of attorney 20 

argument, but Petitioner's declarant, Dr. Silverstone, has no 21 

education, training, or expertise in enzymology.  And his positions 22 

were fully rebutted by Corteva's expert, Dr. Bollinger, an 23 

established expert in the field of enzymology.  And so, this is a 24 

problem with the petition because, enzymes are very unique in the 25 
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world of proteins, which I'd like to address with slide 3.  And so, 1 

this graph likely looks familiar to Your Honors.  It's from Exhibit 2 

2019 published in 2003.  I'd like to start with a 10,000-foot view of 3 

the sequence identity issues for enzymes, which are a unique type 4 

of protein.  I'd like to call attention to three regions here on the 5 

graph.  So, at low levels of sequence identity between two 6 

enzymes, and that's down on the lefthand corner, you could see 7 

that there is a low level of conserved function.  So, at those levels 8 

of sequence identity, two enzymes are likely unrelated and have 9 

different functions.   10 

The next region, as we move right and up the curve, 11 

things start to get interesting, right around the 25 to 35 percent 12 

identity range.  And this is known in the field of entomology as the 13 

twilight zone.  Here you have a decent chance of two enzymes 14 

being related and having the same function, but they might also 15 

have different functions.  The third region, once you get up to 60 16 

or 70 percent entire sequence identity, there's a very strong 17 

likelihood of having the same function, and at 85 percent you're on 18 

the horizontal asymptote towards the top.  And why is this 19 

important?  It's because the main cases underlying Petitioner's 20 

challenge are Amgen, Baxalta, and AbbVie v. Janssen.  All of 21 

these involve functionally defined antibodies, and those are 22 

entirely different types of proteins and enzymes.  Dr. Bollinger --  23 

JUDGE YANG:  Counsel? 24 

MR. DEROO:  Yes?  25 
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JUDGE YANG:  Counsel, I have a question for you.  1 

MR. DEROO:  Yes. 2 

JUDGE YANG:  So, I understand that this graph is from 3 

the Tian reference, correct?  4 

MR. DEROO:  Correct.   5 

JUDGE YANG:  And reading just the abstract of Tian, 6 

they classified enzyme families.  So, these are enzyme family data, 7 

and they classified enzyme family data based not only on sequence 8 

similarity, but also on functional similarity.  They required the 9 

sequences in each family to have the same four digits or same 10 

three digits  of the enzyme commission numbers.  So, my 11 

understanding is these are functionally conserved enzymes to start 12 

with, and because of that, when you look at the sequence identity, 13 

whatever conclusion you want to draw from this graph, can it be 14 

applicable, can you extrapolate it to, the challenged claim, which 15 

other than the 85 percent sequence identity and the motif, Patent 16 

Owner's own data don't even show they have conserved 17 

functionality.   Is that right?  18 

MR. DEROO:  Well, I'm happy to address the variance, 19 

Your Honor.  What Tian did in this particular study was consider 20 

the protein families at the family level to avoid the effect of certain 21 

very, very large families having an over-representation in the data 22 

that was being used.  And so, the grouping was to make sure that 23 

you would have equal representation across the ranges of 24 

particular sequence identity.  And so, that's what was done here, 25 
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and how the data was managed.  But I would like to also point out 1 

the enzyme case that Petitioner relies on, and that was the case of 2 

PureCircle.  And those enzymes claimed only by function.  There 3 

were no sequence requirements at all, and so those claims 4 

encompassed any enzyme that caused zero to 100 percent 5 

sequence identity that works.  So, that's virtually the entire graph 6 

shown on the screen here, including down into the more 7 

unpredictable twilight zone.  And so, the claims here are limited to 8 

only those sequences at 85 percent and higher.  And to your point 9 

about --  10 

JUDGE NEWMAN:  Mr. Deroo --  11 

MR. DEROO:  Yes. 12 

JUDGE NEWMAN:  Mr. Deroo, this is Judge Newman.  13 

A question brought up by Petitioner's argument.  The Tian -- the 14 

study did not involve any transgenic, transgenically created 15 

enzymes, modified in that sense.  They were all natural.  So, why 16 

are we to believe that this study would necessarily translate to 17 

analysis of a transgenic enzyme?  18 

MR. DEROO:  Two reasons, Your Honor.  If we could 19 

turn to slide 4, please.   So, first of all, we can look to the Patent 20 

itself, and the correlation between high sequence identity and 21 

function, including for variance, is disclosed in the specification.  22 

As it says, the subject invention comprises variant with equivalent 23 

proteins having the same or similar activity at what levels of 24 

sequence identity.  Typically, at least 60 percent, it includes 85 25 
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percent.  Inari's declarant, Dr. Silverstone, never addressed this 1 

disclosure of the Patent in either of his declarations.   And that also 2 

comports with the other evidence of record as discussed on pages 3 

10 to 13 and 40 of the Patent Owner response, and could we turn 4 

to slide 19, please.  5 

And so, shown here on the slide is the prior art, Minshull 6 

article, Exhibit 2025, cited by Dr. Bollinger.  It's titled, predicting 7 

enzyme function from enzyme sequence, and it's all about making 8 

variance.  And the first bullet point cites two main reasons for 9 

predicting function from sequence.  The first is to identify 10 

functional capabilities of an organism.  The second, which is the 11 

important point here, is creating enzymes with specific properties.  12 

That's making variance.  This article has an entire section starting 13 

on the first page titled Using Homologous Sequences for Protein 14 

Engineering.  That's page 202 of Exhibit 2025, and it cites the 15 

sequence function studies that Dr. Bollinger discussed in his 16 

declaration.  For the third bullet point cites the results of the Todd 17 

2000 study, which is Exhibit 2027 in this proceeding.  In that 18 

study, sequences having more than 40 percent sequence identity, 19 

i.e., above the twilight zone that I showed earlier, were very likely 20 

to have the same function.  The conclusion of Minshull discloses 21 

that the use of sequence activity relationships should free protein 22 

engineers from the expenses and inaccuracies of high throughput 23 

screening.  Inari's declarant, Dr. Silverstone, also never addressed 24 

its publication in any of his declarations.  25 
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If we go to slide 21, please.  And sequence function 1 

correlation with enzymes has also been recognized by the Board in 2 

the Lifescan case.  In this case, the Board credited testimony that a 3 

skilled artisan could look at a given sequence that was altered from 4 

the base sequence, SEQ ID 1, so a variant, and be able to make a 5 

fair guess about whether it would have a qualitatively similar 6 

behavior.  And this was a main reason why the Board was critical 7 

of the challengers' arguments like Inari's in that case.  And the 8 

facts of this case are even stronger in favor of written description 9 

and enablement.  The enzyme in this case is smaller.  It's about 10 

half the size, 293 amino acids.  The number of permitted mutations 11 

is lower, only 43 as opposed to 59.   And we have the AAD-12 12 

motif.  That's five amino acids with fixed spacing.  In Lifescan, the 13 

motif was six consecutive amino acids.  And the problem in that 14 

case was that those six amino acids could show up anywhere in the 15 

600 or so amino acid sequence of that enzyme.  And that was one 16 

of the difficulties.  Here, that's just not the case.  If we could go 17 

back --  18 

JUDGE NEWMAN:  Mr. Deroo, let me ask you a 19 

question here.  20 

MR. DEROO:  Yep. 21 

JUDGE NEWMAN:  How do you to respond to Patent 22 

Owner's argument that the AAD-12 motif doesn't have any 23 

evidence supporting that it actually is involved in the herbicide 24 

degrading activity? 25 
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MR. DEROO:  Yes.  Well, the specification discloses 1 

that AAD-12 enzymes are characterized by the dual herbicide 2 

degrading activity, the Pyridiyloxy auxin herbicides and the 3 

Phenoxy auxin herbicides.   4 

JUDGE NEWMAN:  Where is that in the specification, 5 

the AAD-12 correlation?  6 

MR. DEROO:  Can we go to slide 14, please?  And so, 7 

the specification points to the active site of the enzyme.  There's no 8 

dispute that the active site is where the degradation reaction 9 

occurs.  That's detailed in Figure 1 of the specification.  It shows 10 

how the reactants get degraded, but all of this has to occur in the 11 

active site, and it's marked by the five residues of the AAD-12 12 

motif that as Dr. Bollinger explained, it sets the contours for the 13 

entire active site to encompass and coordinate the required 14 

reactants.  And that's Alpha-ketoglutarate, it's oxygen, it's the 15 

ferrous ion, and it is the herbicide substrate.  And so here -- go 16 

ahead.  17 

JUDGE NEWMAN:  I want to talk about the data that 18 

was presented, the Table A data that was generated by Corteva and 19 

how those substitutions resulted in non-degrading activity for the 20 

second herbicide.  And if this is true that the AAD-12 is conserved, 21 

why did those -- what happened there?  Why don't they degrade?  22 

MR. DEROO:  Yeah, yeah.  So, at a high level, as 23 

Ajinomoto held, the law doesn't require perfect correspondence 24 

between common structure and function.  And here, the high-25 
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sequence identity in the specific AAD-12 motif are the non-unique 1 

aspects of AAD-12 correlated to its function.  But there can also be 2 

non-unique aspects of enzymes that are present, and related 3 

enzymes that also affect structure or function.  And here, those are 4 

other highly-conserved residues across those related enzymes.  So, 5 

if one makes disadvantageous changes to, for example, strictly-6 

conserved residues within the family, as was done in the AAD-12 7 

variants that Inari sites, it shouldn't be surprising that the overall 8 

effect is towards having deleterious changes on activity.  9 

If we could please turn to slide 15.  So here, you see 10 

exactly the type of information.  This is Figure 2 of the 11 

specification.  It instructs and provides guidance to a skilled artisan 12 

on where to make amino acid substitutions and what types of 13 

substitutions those should be.  There is no disclosure like this in 14 

PureCircle or the other cases that an RA relies on.  And so, this is 15 

an alignment, I think, as you know, of AAD-12 SEQ ID 2 at the 16 

top with four related enzymes, tfdA, AAD-2, AAD-1, and TauD.  I 17 

don't think there's any dispute that these are the four best 18 

sequences to align with SEQ ID 2.  And as Dr. Bollinger 19 

explained, and there's been no rebuttal from Dr. Silverstone, if 20 

you're trying to maintain function, one would avoid substituting 21 

residues that consistently have the same amino acid across all five 22 

sequences.  And that's because there's likely a reason those are 23 

strictly conserved.   They're probably important to the structure of 24 

the enzyme.   25 
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Then there are residues that are partially conserved 1 

across the five sequences, and what that means is in maybe one or 2 

two of the sequences, there's been a conservative change that's 3 

been shown to work.  And so, if you're trying to maintain function, 4 

one would either leave it alone or maybe change to the other amino 5 

acid that's been shown to work.  And as Dr. Bollinger explained, 6 

what could all be unshaded residues.  These are likely tolerant to a 7 

broader range of substitutions.  So, you wouldn't necessarily be 8 

limited to conservative substitutions.  And these principles were 9 

well known to the point that even computer programs had been 10 

designed to take advantage of them, and sort of like SIFT.  Inari 11 

plugged these sequences into SIFT, and the results confirmed that 12 

over half the residues in SEQ ID 2 could tolerate a change to 17 or 13 

more different amino acids.  And that goes to show that when one 14 

is actually using ordinary skill and following this guidance, 15 

enzymes are rather forgiving to changes.  16 

Let's turn to --  17 

JUDGE FITZPATRICK:  Mr. Deroo? 18 

MR. DEROO:  Yes.  19 

JUDGE FITZPATRICK:  Before you turn to that, do you 20 

mind turning to slide 3 again.   21 

MR. DEROO:  Yep. 22 

JUDGE FITZPATRICK:  It's that chart that I think is 23 

from the Tian reference. 24 

MR. DEROO:  Sure. 25 
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JUDGE FITZPATRICK:  If we were to drop data onto 1 

this graph, that's from your Table A, which was in Petitioner's slide 2 

10, those dots, if we added those in, they would be in the -- let's 3 

see -- it would be in the bottom right corner of that graph, correct?  4 

MR. DEROO:  I'm sorry, I'm not following.   5 

JUDGE FITZPATRICK:  Do you have that handy? 6 

MR. DEROO:  Yes.  7 

JUDGE FITZPATRICK:  So, like, I'll take the first one 8 

listed, the first variant, I guess, it says eight in the lefthand column.  9 

It's got 91.8 percent sequence identity, so it's going to be way to 10 

the right side of this graph.  And then it has for -- it has 17 percent 11 

and zero percent activity for the dual functions.  So, wouldn't that 12 

put it down in the bottom of the graph, too?  So, the bottom right?  13 

MR. DEROO:  Yes.  And I think that's what I was trying 14 

to explain.  If it -- you can make changes to an enzyme, and if 15 

you're not going to exercise ordinary skill and you're going to 16 

change some residues that shouldn't be changed, then, yes, it's 17 

possible to reduce the activity.  And I think in that case, it would 18 

be in the lower righthand corner.   19 

JUDGE FITZPATRICK:  And the point I'm trying to, I'm 20 

sure that you understand what I'm trying to make, is that this graph 21 

doesn't really fit the data, the data that at least for these variants, 22 

but I think you want us to not consider the variants for other 23 

reasons.  But I guess a follow up question is why would Corteva 24 

have tested these?  Wouldn't they have known that these wouldn't 25 
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work?  1 

MR. DEROO:  Well, submitted the -- 2 

JUDGE FITZPATRICK:  If they follow the guidance of 3 

the specification, why would they test these?  4 

MR. DEROO:  Yes.  Well, the short answer is that the 5 

reason why these variants were produced is privileged.  Corteva 6 

had particular legal reasons for making and testing these particular 7 

sequences, and that was several years ago, well before this 8 

proceeding began.  But we did want to make sure that the facts 9 

about these sequences were able to be considered by the parties' 10 

experts in this case, and also by the Board here.  So, that's what 11 

was put forward.  And so, both parties' experts have had a chance 12 

to look at this from a fresh view in view of the specification, which 13 

I would love to discuss if you're ready for me to move on.  14 

JUDGE NEWMAN:  Yes, can you please talk about that 15 

in terms of whether a skilled artisan's knowledge was followed in 16 

generating these. And Judge Fitzpatrick if there's anything else 17 

you'd like to add to.  18 

JUDGE FITZPATRICK:  Oh, no, that'd be great if we 19 

get to that.  Thank you. 20 

MR. DEROO:  Okay.  Let's go ahead.  If we could turn 21 

to our sur-reply, please, Yie.  Thank you.  So, Dr. Bollinger 22 

absolutely did review the documents concerning the AAD-12 23 

variants, and those variants did not change his positions, and the 24 

reason is because they did not follow the guidance of the 25 
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specification, particularly what one would know from Figure 2.  1 

And we know from Ariad, and we know from Allergan vs. Sandoz, 2 

that written description and enablement must be judged based on 3 

the guidance of the specification to one of skill in the art.  And 4 

shown on the screen here is a sampling of the amino acid 5 

substitutions that did not follow the specification's guidance.  And 6 

starting with Residue 71, it's the third bar, or the third column from 7 

the right.  That's a strictly conserved residue in all five sequences 8 

of Figure 2.  It's one of the residues that Dr. Bollinger testified 9 

skilled artisans would generally avoid substituting.  And that's 10 

backed up with the literature in the field as well, including the 11 

Minshull publication that discloses that mutations to highly 12 

conserved or key active site residues is generally deleterious.  So, 13 

that shouldn't be a huge surprise.  One would be able to, in two 14 

ways going into the experiment, that that's going to be a riskier 15 

change.  The other six shown on the slide here, the other six 16 

positions are conserved residues in three or four of the aligned 17 

sequences in Figure 2, which means that those positions have been 18 

shown to tolerate a change to maybe one or two other amino acids.  19 

But at positions 25, 35, 44, and 74, the substitution was something 20 

other than what Figure 2 showed had been tolerated.   21 

We can go back to the demonstratives slide 30.  We can 22 

look at Dr. Bollinger's testimony here.  This is what Dr. -- oops, 23 

sorry.  I'm getting ahead of my slide deck.  This is what Dr. 24 

Bollinger testified regarding the strictly conserved residues.  One 25 
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would generally avoid making substitutions at those positions.  Dr. 1 

Silverstone never addressed this.  On the next slide, 31, we see that 2 

position 71, which I just referred to, is up there in the right-hand 3 

corner.  It's one of those strictly conserved residues that skilled 4 

artisan would generally avoid substituting.  There's a reason those 5 

are highlighted residues.  Slide 32.  Here's Dr. Bollinger's 6 

testimony.  Again, not disputed by Dr. Silverstone about the 7 

somewhat conserved variance.  They've been shown to tolerate 8 

conservative changes, to similar amino acids as shown in the 9 

alignment, but for four or so of those positions, that wasn't done 10 

with the AAD-12 variance.  11 

And if we can now turn to Inari's demonstratives about 12 

the variance.  If we could look at slide 10, please.  So, this is the 13 

Table A that I think Your Honor was referring to.  And here, even 14 

with those disadvantageous sequence changes, the AAD-12 15 

variants, they still folded, they were still functional, all had activity 16 

against 2, 4-D, and variants around 90 percent sequence identity 17 

still had measurable activity against Triclopyr.  And that was with 18 

making some particularly risky changes in view of the 19 

specification’s guidance.  And Inari presented no rebuttal 20 

testimony to what Dr. Bollinger testified would occur when one 21 

does follow the specifications guidance.   And that one would 22 

reliably make dual activity AAD-12 variants.  That's in his 23 

declaration, the section beginning paragraph 122.  24 

The petition itself also separately called out the 90 25 
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percent sequence identity claims.  And those are Claims 2 and 32.  1 

And yet Petitioner has made no attempt to reconcile their 2 

arguments with the functional 90 percent variants here that do 3 

show activity.   4 

Inari slide 16, please.  Let's turn to the motif knockout 5 

variants.  Here we heard arguments that were not based on the 6 

entire motif as claimed, but just two amino acids of the motif.  The 7 

threonine at position three, and the arginine at position 273.  And 8 

substituting each of those residues was clearly deleterious to the 9 

function just as one would have expected.  It wasn't entirely fatal, 10 

but there's no case law indicating that each individual portion of a 11 

common structure has to be fatal or causative of the claimed 12 

function.  That would be the perfect correspondence standard that 13 

Ajinomoto tells us is not required.  And even if we indulge that 14 

perfect correspondence standard for a minute here, let's look at 15 

what the graph shows for variant four.  It's between three and five 16 

on the graph.  Inari didn't mention this in its argument, but that 17 

variant substituted the fourth residue in the motif, the histidine, at 18 

position 262, and there's no activity measured.  And so, that 19 

contradicts their argument that somehow their motif isn't critical 20 

for function.   21 

And if we could turn to slide 6, please, of Inari's 22 

demonstratives, if we circle back to the original arguments in the 23 

petition, this is still what I believe Inari's position boils down to.  24 

What they want to do is require the testing of all proteins with an 25 
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85 percent sequence identity in the motif.  But that's just not the 1 

law.  Amgen tells us it's not the law.  It's 598 U.S. at 615, 2 

enablement is not measured against the cumulative time and effort 3 

it takes to make every embodiment within the claim.  And that the 4 

facts here on a full trial record are entirely different than in the 5 

cases that Inari relies on.  And the fact of the matter is that if one 6 

of ordinary skill would actually be following the disclosures of the 7 

specification, the variants that are produced will be far more likely 8 

to be in the top righthand corner of the TN graph that Your Honor 9 

referred to rather than the bottom right.  10 

If we could return to Corteva's demonstratives, please.  11 

Slide 20.  Actually, I'd like slide 16, please.  So, this goes to an 12 

issue from the institution decision.   Sixteen, please.  So, one more 13 

point I would like to highlight is the uniqueness of the AAD-12 14 

motif.  And so, the specification directed skilled artisans to Figure 15 

2 regarding the motif.  And Dr. Bollinger helpfully annotated it.  16 

There is just one set of motif residues in each of the enzymes in 17 

Figure 2.  It starts with the characteristic HXD triad shown in 18 

yellow and green, and then the other residues are at fixed 19 

distances.  And no other enzyme here has the same motif as AAD-20 

12.  And so, the other enzymes have an active site with different 21 

contours and shapes for catalyzing their reactions.  That's further 22 

illustrated by the relatively low sequence identity the other 23 

enzymes have here.  And so, there isn't a question or an issue 24 

presented in the institution decision about whether the AAD-12 25 
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motif is shared with other enzymes.  On a full trial record, there is 1 

no dispute that the AAD-12 motif is unique.  Inari has identified 2 

no other enzymes in the literature or elsewhere having the same 3 

motif.  And the specification discloses it as marking the active site, 4 

which is indisputably important to function.  That's acknowledged 5 

in the petition at page 47.  So, we submit that the AAD-12 motif is 6 

a second function correlated structure as well.  7 

So, if we could turn to slide 20, please.  Your Honors 8 

will recall that Amgen was an important case in the institution 9 

decision that came down in between the filing of the petition and 10 

your institution decision.  I wanted to just make clear that the 11 

differences between this case and Amgen are very substantial.  12 

They involve a different type of protein enzymes, which are 13 

known to have much stronger sequence activity relationships than 14 

antibodies.  The claims require very high levels of sequence 15 

identity, at least 85 percent, unlike in Amgen.  The claims also 16 

require conserved active site motif residues.  None of that was in 17 

Amgen.  And Dr. Bollinger testified about the '055 Patent's 18 

disclosures relating to sequence function correlation, the AAD-12 19 

motif, background literature in the field.  Inari's declarant, I believe 20 

you've seen his very brief reply declaration.  He didn't respond to 21 

any of this and has been shown to have no expertise in 22 

enzymology.   23 

If we could please go to slide 35.  That was another issue 24 

that Your Honors noted in the institution decision, noting that Dr. 25 
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Silverstone had relied really just on a generalized textbook in his 1 

declaration and invited testing the strength of his testimony at trial.  2 

That was the institution decision at 37.  So, we did exactly that.  3 

And during cross-examination, he confirmed he has no academic 4 

degree or scientific training in enzymology.  He has no 5 

publications.  He's given no invited talks in those fields.  He didn't 6 

know what EC numbers were or meant.  We also walked through 7 

his CV during cross-examination, and it has a section at the top 8 

listing the 16 different areas where he says he has expertise.  9 

Enzymology is conspicuously absent.  So, Dr. Silverstone is just 10 

not an expert in enzymology, which is where Inari focuses its 11 

challenge in this case.  12 

So, if we could return to slide 2 please, the claims.  So, 13 

the critical problem with the petition is that it failed to establish a 14 

lack of correlation between the common structural features of the 15 

claims and the claimed function.  It also failed to demonstrate the 16 

existence of structure/function diversity within the confines of the 17 

claims, which is a key issue when considering representative 18 

species.  Here, the '055 Patent provides significant guidance to 19 

skilled artisans by directing them to a well-defined and function-20 

correlated sequence space for making other AAD-12 enzymes 21 

while requiring conserving the same active site as SEQ ID 2.  And 22 

it provides a sequence alignment in Figure 2 that identifies other 23 

highly conserved and thus presumptively important residues.  And 24 

this structural guidance makes this case significantly different than 25 
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Amgen and Baxalta, which involved a stark lack of structural 1 

guidance.  2 

So, in this particular case, we submit that Petitioner has 3 

not satisfied its burden of proof and request that the Board confirm 4 

the Patentability of the claims.  And unless Your Honors have 5 

further questions, I'll reserve the balance of my time.  6 

JUDGE FITZPATRICK:  Mr. Deroo, I had a question.  I 7 

asked it before.  I'm not sure if you intentionally didn't answer.  I 8 

think you used the word privileged.  It was about the Cort… -- 9 

those variants.  Was there a factual reason or was there a reason 10 

why Corteva tested those that you can share with us?  11 

MR. DEROO:  Yes.  There was a legal reason their in-12 

house counsel wasn't involved with those variants, and the reasons 13 

that they were tested.  I'm not sure I can answer too much more 14 

without --  15 

JUDGE FITZPATRICK:  Is there any evidence in the 16 

record that would show at that time that Corteva expected them to 17 

not have, you know, good dual functionality?  18 

MR. DEROO:  No evidence either way, I believe Your 19 

Honor.  20 

JUDGE FITZPATRICK:  Thank you.  21 

MR. DEROO:  Yep.  22 

JUDGE NEWMAN:  I have one question about Patent 23 

Owner has argued that the spacing is a weak, if any, correlation 24 

because of testimony from Dr. Bollinger.  Can you address that 25 
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issue?  Do you know which testimony I'm referring to?  1 

MR. DEROO:  Is it, you say it was Petitioner's 2 

argument?  3 

JUDGE NEWMAN:  Let's see.  So, I'm looking at 4 

Petitioner's slide 14.  5 

MR. DEROO:  Yes.  Let's pull that up.  6 

JUDGE NEWMAN:  Okay.  I'd like you to address the 7 

arguments that were made with regard to this fixed spacing in 8 

AAD-12, and what correlation they have to function.  9 

MR. DEROO:  Yeah.  Okay.  This is the slide you're 10 

referring to, right, Your Honor?   11 

JUDGE NEWMAN:  I am.  Thank you.  12 

MR. DEROO:  Okay.  Yes.  And so, just as a brief 13 

orientation, we have AAD-12 with the unique third spacer.  It's not 14 

shared by any of the other enzymes.  Those other enzymes, as we 15 

saw in Corteva's demonstratives, are also a much lower sequence 16 

identity.  And here you can see the question that was asked was not 17 

focused on AAD-12.  They're asking about tfdA and AAD-2, not 18 

the AAD-12 of the claims.   And the claims also don't require 19 

particular levels of 2, 4-D activity.  And so, this is one of those 20 

issues, like recognized and Lifescan, where one could look at a 21 

sequence and see if it would have a qualitatively similar activity.  22 

But nothing in the claims requires having a minimum threshold or 23 

an extra high threshold of 2, 4-D activity.  Here, the issue is really 24 

just the dual activity.  And this doesn't address the Pyridyloxy 25 
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auxin issue, which is where Inari focuses most of its arguments in 1 

this case.  If you recall, at the Table A with the variants showed 2 

that all of those variants still degraded 2, 4-D.  The bottom line is 3 

that only AAD-12 in this particular graph, it has the unique motif 4 

setting the parameters of its active site, and it's able to degrade the 5 

pyridyloxy auxin herbicides.  There's been no showing by Dr. 6 

Silverstone or any other evidence that that specific motif is shared 7 

with other enzymes having any kind of different function.  There 8 

was an argument, and this is actually on our slide I'm going to say 9 

37.   10 

JUDGE NEWMAN:  And I have another question 11 

related to tfdA too.  Isn't AAD-12 part of the tfdA gene?  Isn't it a 12 

portion?  13 

MR. DEROO:  It's not part of the gene, but those 14 

proteins are within the same overall family.  15 

JUDGE NEWMAN:  Okay.  So, when you're saying it's 16 

not related to tfdA,  in that quote, you're talking about the 17 

individual AAD-12 motif in its protein form? 18 

MR. DEROO:  Yes.  The AAD-12 motif in the AAD-12 19 

sequence, which is SEQ ID 2, tfdA is a --  20 

JUDGE NEWMAN:  So, what does the tfdA represent in 21 

this slide 14?  Is that the tfdA full protein?  22 

MR. DEROO:  Yes.  That's the full tfdA protein.  That 23 

one was explored in the literature a little bit earlier than AAD-12.  24 

It has activity against 2, 4-D, which I believe is its main substrate, 25 
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but it does not have activity on the pyridyloxy auxin herbicides.  1 

And as we pointed out, it has a different motif, and it's also a much 2 

lower sequence identity to SEQ ID 2.  3 

JUDGE NEWMAN:  Okay.  Please continue.   4 

MR. DEROO:  I think that might actually be a good 5 

place to end unless you guys have additional questions, Your 6 

Honors.  7 

JUDGE NEWMAN:  All right.  I understand.  Any other 8 

questions from the panel?  If not, we'll turn it back over.  So, you 9 

have six minutes left.  So, you have 11 minutes then on your sur-10 

rebuttal, if you'd like, Patent Owner.  And Petitioner's counsel, you 11 

had essentially 31 minutes for rebuttal.   12 

MR. DEROO:  I believe I have 21 minutes, but it's -- I 13 

don't intend on needing that much.  14 

JUDGE NEWMAN:  Okay.  15 

MR. DEROO:  Right.  Thank you.  16 

JUDGE NEWMAN:  All right.  So, Mr. Rutt, are you 17 

ready to proceed with your rebuttal?  18 

MR. RUTT:  I am, Your Honor.  Thank you.  19 

JUDGE NEWMAN:  Please proceed.  20 

MR. RUTT:  I wanted to return to one -- the question that 21 

Judge Fitzpatrick had asked about the original claims having 22 

support.  And just to make a brief point, just the fact that the 23 

original claim may have -- be present in the specification, that 24 

doesn't end the written description inquiry.  This is a quote from 25 
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LizardTech v. Earth Resource, 424 F.3d 1336.  But while it is true 1 

that an originally filed claim can provide the requisite written 2 

description to satisfy Section 112, nothing in Claim 21 or the 3 

specification constitutes an adequate and enabling description of 4 

all seamless DWTs, the thing that was claimed there, and that 5 

Federal Circuit affirmed the lack of written description.  So, I 6 

guess the point is just that just because the claim is present in the 7 

original doesn't end the inquiry on written description.  And I'd 8 

also just note that that wasn't an argument, you know, raised by 9 

Patent Owner, so it's waived.  10 

JUDGE FITZPATRICK:  Those are both good points.  11 

I'm aware of that case.   I agree it's not the end.  It's not always 12 

definitive.  13 

MR. RUTT:  Turning to Dr. Silverstone's experience, 14 

Patent Owner described walking through Dr. Silverstone's CV at 15 

deposition and argued that he's not qualified as an expert.  16 

However, at pages 55 to 63 of his deposition transcript, Exhibit 17 

2009,  Dr. Silverstone explained his work over several years 18 

designing amino acid substitutions in it.  And, for example, on 19 

page 56, when Corteva's counsel asked, quote, this is line 7, page 20 

56 of Exhibit 2009.  Would you personally select the changes that 21 

were made to the proteins that you hoped would improve them?  22 

Answer, for some of those, I selected specific changes.  And for 23 

some of them, it was a technique to generate a larger number of 24 

changes.  Similar testimony at page 63 of his deposition, line 6, 25 
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question.  But even though you had enzymologists on your team, it 1 

was you who was proposing, for example, changing leucine to 2 

isoleucine at position X, that's what I want to know.  Answer, yes.  3 

The people on my team were doing that work for the most part 4 

technician level.  This is not in a pejorative, as I said.  Anyone can 5 

have a good idea, but the role, their role was primarily to carry out 6 

the experiments.  So, and on page 65 of his deposition transcript, 7 

Dr. Silverstone explained that his hands-on design experience was 8 

on a project that ran for four years from 2003 to 2007.  So, even 9 

under Corteva's own definition of level of skill in the art, which I'll 10 

share, Patent Owner's slide 22, Dr. Silverstone had three to five 11 

years of experience in the development of enzymes and enzyme 12 

variants by his own testimony.  13 

Your Honors had also asked about this slide, slide 14.  14 

One thing to note, this relates to the specific spacing question 15 

between the motif amino acids.  And this is describing the 2, 4-D, 16 

the ability to degrade 2, 4-D.  It's notable that one of the enzymes, 17 

TauD, has no activity whatsoever.  This indicates that there's 18 

nothing special about the spacing of these motifs and giving 2, 4-19 

D, in creating the 2, 4-D activity of the phenoxy herbicide activity.  20 

If you look at and try to look at any kind of relationship between 21 

the spacing, they only differ at what's highlighted yellow here 22 

between the T and the H, and there's no correlation whatsoever 23 

across the five of these.  The two that Dr. Bollinger testified about 24 

had no difference whatsoever, and they had the greatest difference 25 
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between 2, 4-D activity.  The fact that AAD-12 has a different 1 

spacing doesn't tell us anything about whether that spacing is 2 

relevant to the activity.  In fact, the spacing 126 falls right between 3 

121 and 131 with both had activity and yet it doesn't.  That 4 

indicates that there's not this relationship between the spacing and 5 

the activity.   6 

Also wanted to touch upon -- pardon me one second -- 7 

your questions regarding whether or not Patent Owner's design of 8 

these enzymes had followed the best, the guidance that's provided, 9 

allegedly provided in the '055 Patent.  Patent Owner pulled up this 10 

chart which it provided with its sur-reply and argued that these 11 

changes to the variance were inconsistent with the teaching of the 12 

'055 specification.  But a problem with that argument is that the 13 

'055 specification doesn't provide clear teaching.  So, for example, 14 

Patent Owner pointed out position 44 involved a change from B 15 

which is aspartic acid to E which is glutamic acid.  The Patent 16 

itself provides a list of conservative substitutions that would be 17 

expected to be tolerated.  That's in Table 2 of the '055 Patent, 18 

which is at column 22, lines 25 through 33.  That table lists four 19 

classes of amino acids and it indicates that within each class those 20 

are conservative substitutions that would be tolerated.  That table 21 

lists D and E, aspartic acid, and glutamic acid, as part of the acidic 22 

class and therefore tolerated.  So, on the one hand, Patent Owner is 23 

saying that Figure 2 would teach away from making this 24 

substitution from D to E.  On the other hand, Table 2 is saying it 25 
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would be okay.   There's a similar problem for Patent Owner's 1 

argument on position 74.  Patent Owner argued that Figure 2 2 

would show, this is on page -- sur-reply, page 12, Patent Owner 3 

argued that  is inconsistent with the teaching 4 

shown in Figure 2, that large alignment.  But if you look at Table 5 

22, which describes permitted substitutions or conservative 6 

substitutions, it says that changing from Threonine to Serine is 7 

okay because those both fall in the uncharged polar family.  8 

Patent Owner also pointed to position 71 as what Dr. 9 

Bollinger called a “strictly conserved” position.  One problem with 10 

that argument, though, is that if it's strictly conserved, turning to 11 

slide 10, then it doesn't explain why variants 15 and 17 still 12 

worked despite having changed a so-called “strictly conserved” 13 

amino acid.  And this highlights a problem with the idea of a 14 

skilled artisan being able to look at the sequence and determine 15 

whether or not it has the claimed functionality or not.  A skilled 16 

artisan looking, apparently, Patent Owner's argument would be 17 

that a skilled artisan looking at that change to position 71 would 18 

think that these would not work, and yet two of them did work.  19 

And so, that highlights the unpredictability and the lack of clear 20 

guidance that would enable a skilled artisan to envision the genus 21 

that's claimed.   And also, it goes to the lack of a common quality.  22 

Give me one more second, Your Honor.  Patent Owner 23 

also had pointed to Minshull.  This was Exhibit 2025 as allegedly 24 

providing examples in which transgenic species or variants were 25 
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created.  This was going to the argument about whether or not 1 

these enzyme studies have any relevance to what occurs with the 2 

claimed genus.  It's notable, however, that in Minshull, even 3 

though it may have taught the idea of looking to naturally 4 

occurring variants for guidance when making artificial variants, no 5 

statistics were provided about whether or not those variants 6 

actually worked.  We don't have an analogous chart in Minshull 7 

showing what happened when artificially created variants, whether 8 

or not they preserve the functionality that the naturally occurring 9 

ones did.  What you have there is basically just, you know, a 10 

research plan where you would have to do the trial-and-error 11 

testing to see if what Minshull speculated about would actually 12 

work.  13 

Give me one minute, Your Honor.  That's all my points, 14 

Your Honor.  15 

JUDGE FITZPATRICK:  Mr. Ruff, just want to let you 16 

know your email is viewable right now.  17 

MR. RUTT:  Oh, I'm sorry.  Thank you.  Apologies.  18 

JUDGE NEWMAN:  No problem.  Great.  So, Patent 19 

Owner, would you like to sur-rebut?  You have, as you said 21 20 

minutes was correct.  21 

MR. DEROOS:  Yes.  Thank you, Your Honor.  The 22 

attempted defense of Dr.  Silverstone is a day late and a dollar 23 

short.  Patent Owner, I'm sorry, the Petitioner reply never cited Dr. 24 

Silverstone's transcript.  They had every opportunity to respond to 25 
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his lack of expertise, and so did Dr. Silverstone in his reply 1 

declaration.  He offered no defense of his own experiences.  The 2 

reality is that he was involved in one protein engineering type 3 

project at his former employer Syngenta over 20 years ago.  And 4 

that constitutes about the grand total of his expertise.  He even has 5 

a table of exhibits considered for his reply declaration and he 6 

essentially touched on nothing in Dr. Bollinger's declaration.  So, 7 

there's virtually no response there.  8 

I would like to pull up Inari's slide 14, please.   9 

JUDGE FITZPATRICK:  Mr. Deroo, just -- 10 

MR. DEROO:  Yeah. 11 

JUDGE FITZPATRICK:  -- to hone in on that.  Is your 12 

objection to their witness that is academic credentials or his work 13 

experience? 14 

MR. DEROO:  I think it’s both, Your Honor. 15 

JUDGE FITZPATRICK:  And the credentials.  What's 16 

wrong with the credentials?  You know, I know you you've 17 

mentioned earlier about enzymes and he doesn't focus on enzymes.  18 

But the claim is to a transgenic plant right directed to it --  19 

MR. DEROO:  Right.  Right.   20 

JUDGE FITZPATRICK:  -- and he certainly is he's 21 

qualified in my view to talk about plants.  He's got a Ph.D. in plant 22 

physiology.  23 

MR. DEROO:  Yeah, we haven't really complained about 24 

his credentials in the field of plants and plant transformation.  Dr. 25 
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Christou was our expert, who responded to those aspects of his 1 

testimony and you can see that it was completely rebutted.  There 2 

is no defense of the original plant transformation opinions in the 3 

petition or reply.  Essentially what Silverstone came in saying was 4 

that it would take a ton of experimentation to determine the copy 5 

number of genes inserted into a plant and those sorts of 6 

commercial development activities and Dr. Christou was much 7 

more straightforward in his testimony that it's far simpler.  You 8 

can use the gene gun biolistics to shoot a particle coated in DNA 9 

into a plant cell and at that point you just have to regenerate the 10 

plant.  And the way that you do that is under selection.  So, you 11 

can just put the herbicide in the medium that you're using to 12 

regenerate the plant, only the transformed ones with some 13 

resistance grow.  There's been no rebuttal to those aspects of his 14 

testimony.   15 

Where we do have an objection to Dr. Silverstone is on 16 

the enzymology aspects here because the lens that we have to use 17 

for compliance with written description and enablement is what 18 

the specification discloses through the lens of a skilled artisan in 19 

those fields.  And for the enzymology aspects of this case, Dr. 20 

Silverstone just doesn't have the background.  We asked him, if we 21 

could please pull up, and this is going straight to the basics, slide 22 

36, please.  At the bottom, even things like EC numbers, he just 23 

doesn't practice in this area, and at the very least, he hasn't in 20 24 

plus years.  So, he's not an enzymologist, and he has not rebutted 25 



Jamison Professional Services 
East Pointe, GA (404) 684-6008 www.jps-online.com 

PGR2023-00022  
Patent 11,371,055 B2 

49 
 

Dr. Bollinger's position.  You can see that in his very brief and 1 

cursory reply declaration.  2 

If I could go to Inari's slide 14 now, please.  So, one 3 

thing we didn't hear is any objection to the idea that the AAD-12 4 

motif is actually unique.  It's not shared by these other enzymes.  5 

And we heard some arguments about the particular spacing of 6 

these motifs, but what's not shown here on the slide are the other 7 

differences between these five different enzymes, AAD-12, tfdA, 8 

AAD-2, AAD-1, TauD.  These are all unique sequences.   9 

If we go to slide 16, please.  So, it's one thing to look at 10 

the motif.  No, I'm sorry, our slide 16.  It's one thing to look at 11 

motif spacing in the abstract, but Petitioner is doing that without 12 

looking at the sequence identity.  And those sequences have very 13 

different sequences.  As you can see here, TauD, the one that 14 

doesn't degrade 2,4-D.  That is way down in the twilight zone of 15 

sequence identity.  It's not really a surprise that it has a different 16 

function.  It's still within the overall superfamily of these enzymes, 17 

but it has a different function.  And so, what we're hearing from 18 

Inari is sort of a slicing and dicing of the claims.  Let's look at the 19 

motif spacing in isolation.   They're arguing that's not correlated.  20 

Let's look at the sequence identity limitation in isolation they're 21 

saying that's not correlated.  I think we need to look at the claim as 22 

a whole.  And the claim requires both having particular active site 23 

motif, with specified residues at fixed distances and within 85 24 

percent sequence identity, not the piecemeal analysis that 25 
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Petitioner is presenting.  1 

If we could pull up our sur-reply figure again, please, 2 

Yieyie.  We heard some rebuttal argument regarding this particular 3 

figure from Petitioner.  And a problem with the arguments 4 

presented that it, again, presumes kind of like Dr. Silverstone's 5 

conclusory calculations, assuming that you could put 19 different 6 

amino acids at any given location, the arguments about this figure, 7 

again, presume that one would use no skill and would not consider 8 

the particular location where certain substitutions are being made.  9 

So, yes, the specification contains a table that identifies particular 10 

conservative substitutions, but you don't look at that in the abstract 11 

and just assume that you can make all of those conservative 12 

changes at any given place in the sequence.  That ignores the 13 

information that's in Figure 2.  It ignores what Dr. Bollinger 14 

testified, and Dr. Silverstone did not respond to.  15 

Regarding the Minshull publication, the only criticism 16 

was that it didn't present particular data or percentages about 17 

retaining function, but Yieyie, if we could please, pull up TN 18 

again.  It's our slide 3.  The whole benefit of having the guidance 19 

of the specification is that it gives you that starting sequence and 20 

one of ordinary skill is well-equipped to stay when you're at 85 21 

percent in higher-sequence identity on those upper reaches of the 22 

curve here in the upper right.  You get to use ordinary skill.  The 23 

only evidence of ordinary skill has come through Dr. Bollinger 24 

here.  If you go to slide 29, please.  And these are the principles 25 
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that Dr. Bollinger testified were widely used when one was 1 

making variants to maintain function.  These are supported in the 2 

literature.  They're very much grounded in Figure 2.  This isn't a 3 

research plan.   These aren't four different experiments to carry 4 

out.  These are just four principles for narrowing down which 5 

amino acids to substitute and what to substitute them for.  This 6 

works hand in hand with Figure 2 of the specification.  By doing 7 

this, you don't have to do what Dr. Silverstone was proposing, 8 

which was changing every single amino acid residue to any of the 9 

other 19.  Again, Dr. Silverstone never responded to these 10 

principles, and the first one was to maintain high sequence identity 11 

just as we saw in column 21 of the specification.  Also maintain 12 

the active site motif as we saw in column 20 of the specification 13 

and in Figure 2.  Also, retain residues that are highly conserved 14 

across related enzymes because they are presumably important to 15 

structure.  These might not be the unique aspects of AAD-12 that 16 

are related to its function, but again, they are residues that would 17 

be disfavored if you are trying to conserve function.   18 

And then the last one is to maintain charge distribution in 19 

steric bulk.  As the Patent suggests, at column 28, lines 57 to 60, 20 

and these make perfect common sense because you don't want to 21 

be repelling things that are attracting in the original sequence.  You 22 

don't want to be adding all kinds of steric bulk to cover up your 23 

active site.  So, there are certain types of mutations that are better 24 

ideas than others.  Again, one gets to use ordinary skill in making 25 
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enzymes, and it's not just a random trial and error process like 1 

immunizing a mouse to see what antibodies come out on the other 2 

side.  3 

So, I think that completes the issues that were raised by 4 

Petitioner here.  Does anyone have questions?  5 

JUDGE NEWMAN:  I guess just a moment here.  6 

JUDGE FITZPATRICK:  I do not.  Thank you.  7 

MR. DEROO:  Yeah.  Thank you.  8 

JUDGE NEWMAN:  I think we do not have any other 9 

questions.  Okay.  So, that will conclude the hearing.  As I said 10 

earlier, we can go off the record. 11 

(Whereupon the above-entitled matter went off the 12 

record at 2:35 p.m.)  13 




