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The deposition of PETER GUENGERI CH,
PH. D., taken on behal f of Patent Owner, on the
16t h day of August, 2024, commencing at 10:00
a.m, in the offices of Marriott, West End,
Nashvill e, Tennessee, for all purposes under the
United States Patent and Trademark Office Rul es
of Civil Procedure.

The formalities as to notice,
caption, certificate, et cetera, are waived.

Al'l objections, except as to the form of the
guestions, are reserved to the hearing.

It is agreed that Jennifer Haynie,
bei ng a Notary Public and Court Reporter for the
State of Tennessee, may swear the wi tness, and
t hat the reading and signing of the conpl eted

deposition by the witness are reserved.
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MR. FELDSTEIN: Doctor, before | get

to questions, | just need to make a statenment,
and counsel knows this -- that | was going to do
this.

We have deposition notices in two
different I PRs. |PR2024-00312, which is for US
pat ent number 9, 486,423, with a second
deposition notice for |1 PR2024-00313, which is
for US patent RE 47045.

" mintending to ask questions on
Dr. Guengerich's declaration regarding the
RE 47045 patent, which is the 313 IPR. M
coll eague Ms. Pirraglia may have questions at
the end directed to Dr. Guengerich's declaration
to the extent it's different in the 312 | PR

We intend to reserve opportunity for
Ms. Pirraglia to do that. We understand we
haven't reached an agreement with opposing
counsel on that. I f necessary, we'll close this
record under the 313 | PR and the 313 deposition
noti ce and open a second record under the 312
| PR and its correspondi ng deposition notice.

MR. MLLS: 1'lIl go ahead and make a
statenment for the record. The parties agree to

a single deposition today. There were notices
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submtted in both cases which is the ordinary
course. It would be highly unusual to have two
different attorneys questioning the same w tness
-- two different attorneys for the sanme side
questioning the witness in a single deposition.
And so we're reserving all rights, and we'll
address and dispute it if one arises during the
deposition.
PETER GUENGERI CH, PH. D.
Havi ng been sworn to tell the truth,
the whole truth and nothing but the
truth, testified as follows:
DI RECT EXAM NATI ON

BY MR. FELDSTEI N:

Q. Okay. Sorry about that, Dr. Guengeri ch.
Nice to you see you again, as | said.

In this case, |I'mgoing to focus on, as |
mentioned, your declaration in -- regarding the
rei ssue 47045 patent. It's Exhibit 1002, and

' mgoing to refer only to exhibits using the
313 nunberi ng.

You have a copy of that, | believe, in
front of you, maybe the left-nmst folder from
your counsel .

A. |'msorry. This is the 1002 tab, ny

decl arati on.
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Q. Your decl aration 1002.

A. This is the 432. You said the other one,
the 4057

Q. Correct. ' 045.

A. 045, I"'msorry. Oh, here it is.

Q. So you have that.

A. | do.

Q. l'"m going to focus ny questions on that,

and you're addressing in your declaration --

you' re addressing the understandi ng of the

person of ordinary skill in the art regarding

the formation of A2E, which is the letter A, the

nunmber 2, the letter E formation, correct?

A. Let me | ook and see where it defined the

POSA in that case. ©Oh, here we go.

Q. And if you tell nme where you're reading.
And to be clear, Doctor, | really wasn't

really asking you what the definition of a POSA

is. | was just asking if you were addressing

the person of ordinary skills understandi ng of

A2E formation in your declaration in

Exhi bit 1002.

A. Well, okay. Go to paragraphs 52,

following fromthere, and | don't really mention

A2E there. The -- yeah, specifically 54, I
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don't mention A2E. | mention in paragraph 54
that -- oh, it tal ks about an advanced degree in
a field related to pharmacol ogy, chem stry,

bi ochem stry, ophthal nol ogy, or related field
and tal ks about working with a practicing
physi ci an who di agnoses and treats

ophthal malic -- ophthal nol ogi cal --

opht hal mol ogi ¢ di sorders such as macul ar

degeneration. | did not specifically mention
A2E.

Q. Do you understand |'m not asking about
the definition of a person of ordinary skill in

the art in my question? Do you understand that?

A. " m not sure that | do.

Q. Okay. Maybe not.

A. Coul d you rephrase the question again?
Q. In your report, which is 170-some pages,

you' re addressing sonme subject matter fromthe
perspective of a person of ordinary skill in the
art as you defined it, correct?

A. Yes.

Q. And one of the subject matters you
address from the perspective of a person of
ordinary skill in the art as you defined is the

formati on of A2E; is that correct?
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A. | did not specifically mention A2E in
this section. | did mention in paragraph 54 --
well, it does nmention the '045 patent states
that the conmpounds may be used to treat or
amel i orate an opht hal mol ogi ¢ di sorder such as,
e.g., macul ar degeneration by slow ng or
limting the accumul ati on age pignments or

i pofuscin in the retinol pignment of epithelial
cells of the retina. | didn't specifically at

this point define what those pigments were

and - -
Q. Let nme try to clarify and maybe nmodify
the question to help a little bit. [|I'm not

asking you to limt you to paragraphs 54 and 55.
' m aski ng, throughout the context of
your report, the entirety of it, do you address
t he understandi ng of a person of ordinary skill
in the art regarding the formation of |ipofuscin
pi gnment s?
A. | don't recall that. It's a lot; as you
mentioned, it's a long report. | don't recal
that | specifically addressed that, but if |
did, I'Il be glad to | ook and conment.
Q. I n paragraph 54, which you had directed

us to, you're analyzing perspective of a person
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of ordinary skill in the art as of

Sept ember 2007, correct?

A. Yes.
Q. Do you have an opinion on what a person
of ordinary skill in the art as of

Sept ember 2007 woul d have understood about the
formation of a |ipofuscin pigments?
A. It depends. | nean, there are a nunber
of people, types of people, who would qualify as
a person of ordinary skill in the art. Sonme
m ght come from different backgrounds, from
chem stry, sonme people from ophthal nol ogy, and
t he person, | think, regardless of the number of
di fferent specialists, would probably be working
in a team together to work on a problem i ke
this.
Q. Could you tell me what opinion, if any,
you have regardi ng what a person of ordinary
skill in the art would have known as of
Sept ember 2000 regarding the formati on of
i pofuscin pignments?

MR. MLLS: Objection to form

THE W TNESS: | can try to answer
t hat question by basically comenting on the

avail able literature, which I think |I have in ny
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report. There were a number of reports from --
well, there was a -- what we call a Mata paper.
| can't remenber exactly fromthe Dallas group
There were several papers fromthe Col unbi a
group as well. This was all available in the
literature, in the open literature, at the tine.
There was other exhibits too. For instance, the
Ortho -- we'll call it the Ortho patent, others
as well.

BY MR. FELDSTEI N:

Q. And do you have an opinion on what a
person of ordinary skill in the art would have

known as of September 2007 regarding the

formati on of |ipofuscin pignents?
A. Well, based on the available literature,
t hey woul d have -- you know, if they read these

papers, then they woul d have known t hat

| i pofuscin pignments were formed, and these were
consi dered detrimental, and they know somet hi ng
about the process by which they were fornmed.

Q. Do you have an opinion on whether -- on
anything else that a person of ordinary skill in

the art would have known as of September 2007

regarding the formati on of |ipofuscin pignents?
A. Well, | nmentioned that some of the papers
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that were in the available literature -- and |
think they're all exhibits here -- were

avail abl e, and they would have known t hat

these -- how -- generally how these were formed.
Q. And how generally would a person have
understood that |ipofuscin pignments were fornmed,

in you're opinion?

A. | think I already mentioned -- answered
the question. | nmentioned sone of the exhibits
we have the -- we'll call it the Mata paper and

t he Fishkin paper, others too.

Q. And to back up a little bit, what are

| i pofuscin pignments?

A. They are conpl ex structures formed by the
dimerization of the retinoids in the eye.

Q. And what | i pofuscin pigments would a
person of ordinary skill in the art been aware

of as of Septenber 2007?

A. Well, I'"d have to | ook at one of the
exhibits if I could. The -- do you mnd if | do
t hat ?

Q. Sure. Let nme just ask the question: Do

you have of fhand, wi thout | ooking, what
| i pofuscin pignents a person of ordinary skil

in the art would have been aware of as of
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Sept ember 20077
A. Well, they go by sonme conpl ex
nomencl at ure. But | think it's A2E, and then
there's a dihedral form and then there a -- |
think it's called ATR; it's a dimer. Those are
some of them

And -- for some of these, |I'm not even
sure it's been totally characterized yet. So
it's alittle bit conplicated. But they're in
the -- they're in the schemes of the papers |
mentioned, just offhand w thout | ooking them up.
But | could give you a better answer if you give
me time to | ook at nmy --
Q. Sure. And we're going to get into sone
of the references. l|'mjust trying to get some
background now.

Were you working as of 2007 in the field
of -- related to the formation of [ipofuscin

pi gnment s?

A. No, | was not.

Q. Have you ever worked the field related to
the formati on of |ipofuscin pignents?

A. No, | haven't. |'ve worked with
retinoids, but I haven't worked with Iipofuscin
pi gment s.
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Q. And so what you -- you're under -- let nme
start again.

Your know edge regarding |ipofuscin
pi gnments i s based on the literature you've
reviewed and cited in your report, Exhibit 1002;
is that correct?
A. Yes, | think -- well, that. Yes, there
may be -- | can't renmenber if there are any
ot her papers that didn't turn into exhibits,
but, yes, basically, yes, that's ny
under st andi ng.
Q. And what I'mtrying to clarify is that
you didn't have separate know edge prior to your
work on this case regarding the formation of
i pofuscin pignents; is that correct?
A. That is correct.
Q. Okay. Prior to your work in this case,
had you done any work related to treatments for
age-rel ated macul ar degeneration?
A. No, | had not.
Q. And so is it fair to say that the
i nformation addressed in your report regarding
age-rel ated macul ar degeneration is based on
your review of the literature that you' ve cited

in your report?
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A. Yes, generally. | have some know edge
about macul ar degeneration. Mother had sonme
problems with it, and I have a cousin with
problems, so | had -- one of ny fellow editors
had problenms with this. But this is not

i nvol ving any of the details.

Q. So regarding the mechani sns, for exanple,
of age-related macul ar degeneration, that's
somet hing you've | earned from your work on this

case, correct?

A. I had not specifically studied that area
before. 1'lIl agree with that.
Q. And when asked the same for Stargardt's

di sease, are you famliar with Stargardt's

di sease?
A. I am now. Well -- well, | don't know the
details of Stargardt's disease. It's anot her

vi sual problem di sease, and | only know what
|'ve read about it.
Q. And what is your understanding generally

of Stargardt's di sease?

A. | can't remenber did [sic] | -- | don't
know. If | didn't mention that specifically in
my report, | don't remenber.
Q. OCkay.
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A. And | don't remember any specific
exhi bits dealing in -- well, specializing in
Stargardt's disease.
Q. So it -- again, fair to say that any
i nformati on or opinions you offer in your
declaration related to Stargardt's di sease are
based on what you gl eaned fromthe references
you've cited; is that correct?
A. I would agree with that.
Q. Okay. We'll go on to maybe nore
confortable territory.
Your -- the focus of your research over

the years has been enzyme metabolism correct?

MR. M LLS: Obj ection to form

THE W TNESS: It's been a centra
feature. | describe myself as an enzynol ogi st.

BY MR. FELDSTEI N:

Q. As a what ?

A. Enzynol ogi st .

Q. Okay. And am | right that when we're
tal ki ng about enzyme metabolize -- metabolism,
we're tal king about things |ike P450, correct?

MR. M LLS: Obj ection; form
THE W TNESS: That's one of the

enzymes |'ve worked with probably more than any
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ot her -- than any other.
BY MR. FELDSTEI N:
Q. And so you descri be yourself as an
enzynol ogi st, and P450 is the enzyme you wor ked
with more than any other enzyme, correct?
A. That is correct. | do work in other
areas too. | *'m acconplished in the areas of
t oxi col ogy, and | al so have worked in
endocri nol ogy and cancer research.
Q. I s any of your toxicology, endocrinol ogy,
or cancer research work related to retinal
di seases?

MR. MLLS: Objection; form

THE W TNESS: Retinal, you nmean eye
di seases?

BY MR. FELDSTEI N:

Q. Yes.

A. No, not specifically.

Q. Where in the body is the P450 enzynme

| ocat ed?

A. Well, there are -- | don't want to get --

| could talk all day about this, obviously, but
we have -- humans have 57 cytochrome P450
enzymes, P-4-5-0. They are located in different

pl aces; different ones are in different places.
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As a whole, the main concentration is in the
liver. Other enzynmes have -- other cytochrone
P450 enzymes have roles in places |ike the

renals, renal glands, skin, places |like that.

Q. There's P450 in the skin?

A. Definitely.

Q. Is there P450 enzyme in the eye?

A. | am not aware of anyone who's reported
that, but | may be overl ooking some. | did not

specifically address that question in nmy report.
Q. Okay. Mark Exhibit 2054.
(Exhi bit Nunmber 2054 was marked.)

BY MR. FELDSTEI N:
Q. Just one page. And |I'm marKking
Exhi bit 2054. It says mni review prolog at the
top, and the title is "Metals in Biology 2016:
Mol ecul ar Basis of Selection of Metals By
Enzymes." And it's authored by Peter
Guengeri ch.

Are you famliar with Exhibit 2054,
Doct or ?
A. | authored this. | haven't |ooked at it
in some time.
Q. Generally, is this a paper you published

related to your work as an enzynol ogi st ?

Page 18

Veritext Legal Solutions
calendar-pnw@veritext.com 800.831.6973

The Trustees of Columbia Univ. Ex. 2103 - Page 18 of 267

Gene Company Pty Ltd v. The Trustees of Columbia Univ. - [PR2024-00313




© 00 N o o b~ w N

N N N N NN P P P PR P R R R
ag A W N P O © 00 N oo 0o A O N P+ O

A. Kind of. The -- 1 pub- -- this is
actually an introduction to a pneumatic series
of -- in the Journal of Biological Chem stry.
This was when | was an associate editor for that
particular journal. | guess | was also deputy
editor at the same tine.

But basically | was just introducing for
mni reviews that | had solicited; none of these
dealing with cytochronme P450, yes.

MR. M LLS: For this |line of
guestions, |I'mjust going to register objections
to them under Federal Rules of Evidence 402
t hrough 403.

BY MR. FELDSTEI N:
Q. And |'m sorry. You were saying you were

an editor for what journal, Doctor?

A. The Journal of Biological Chem stry.

Q. Which is at the botton?

A. Yes. It's listed at the bottom and the
top.

Q. And you're the only author of

Exhi bit 2054, correct?
A. | am As | said, this is an introduction
to papers by four sets of authors that |

solicited.
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Q. Do you have acknow edgment at the bottom
right? |Is that a coauthor, K. Trisler?

A. Kathy Trisler is my secretary.

Q. Your secretary at the Journal of

Bi ol ogi cal Chemi stry?

A. No. At Vanderbilt -- well, yes, she was
paid part-time by the Journal of Biological
Chem stry, so she was working half-time for me
at Vanderbilt and half-time for the journal.

Q. And so it's not -- Exhibit 2054 is not
P450 enzymol ogy specifically, but it is in that
general field of enzymol ogy that -- where you

speci alize?

A. Yes, it is. lt's about -- well, it's
specifically about metals in biology. I ran
these series per -- looks |ike at |east eight
di fferent papers. About once a year | would
solicit -- decide on some proteins that had

metals in and solicit mni review articles and
put these together into a pneumatic series to
actually further develop to the interest in

bi ochem stry of metals, but none of these
specifically deal with cytochrome. In fact,
they don't deal with cytochrome P450 at all.

Q. Okay. Thank you.
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Can we turn back to your report? You had
directed me, | think, to paragraph 55 in Exhibit

1002 earlier regarding a person of ordinary

skill in the art.

A. Yes.

Q. You say in paragraph 55: A person of
ordinary skill in the art would have had

practical know edge and experience about
met abol i sm st udi es.

And it continues. And ny question is:
Why woul d a person of ordinary skill in the art
related to the subject matter of the '045 patent
have had practical know edge and experience
about met abol i snf?

A. Well, retinoids do get netabolized. They
are -- you know, the pathways are actually
fairly conplicated. They involve not only

oxi dation, but also things like binding to
specific binding proteins and distribution in

t he body.

As you probably know, we get our
retinoids fromvitamn A or carotenoids |ike
beta carotene, and these are processed in the
body, and the retinoid metabolismis tightly

controll ed. So somehow we take in vitamn A;
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that's why it's called a vitamn, and this is
di stributed throughout the body, not just to the
eye. Retinoids derived fromvitamn A have
i mportant functions in regulation in many
systenms in our body.
Q. Okay. In terms of oxidation, where is
vitam n A oxidized?

MR. MLLS: Objection to form

THE W TNESS: That wasn't a specific
i ssue | addressed, but | can address that just
from my general know edge.

lt's -- I"msorry -- vitamn A --
well, it's alittle nmore conplicated because we
have several forms. W have retinol, retinal,
and retinoic acid.
BY MR. FELDSTEI N:
Q. And for the court reporter, the first one
ended -OL; the second one ended -AL; and the
third one was retinoic acid.
A. Ri ght. Correct.

Yeah, so with those, these -- retinoic
acid is oxidized at the four position, primarily
is the main product. All three of the retinoids
as shown in my own | aboratory are also --

they' re dehydrogenated at the three, four
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position of the cycl ohexyl ring.

Q. And that's my fault. | was actually --

meant to ask, not where on the nolecule they are

oxi di zed, but where on the body are they

oxi di zed?

A. Wel |, okay. | can answer that question
Retinoic acid is oxidized primarily in

the liver, and this |ast process, this

dehydr ogenation that | mentioned that we

published on, is actually in the skin in humans.

Q. Woul d a person of ordinary skill in the

art have understood whether oxidized fornms of

vitamn A still feed into the visual cycle?

MR. MLLS: Objection; scope.

THE W TNESS: Yes. | would -- |
woul d answer that, that | think that would be
clear fromthe literature.

BY MR. FELDSTEI N:

Q. Are you aware of what a person of
ordinary skill in the art would have understood
as of 2007 as to whether oxidized vitamn A
species feed into the visual cycle?

MR. M LLS: Objection; scope.

THE W TNESS: | thought | answered

t hat questi on.
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| think that's -- well, | don't have
a specific reference, but | think this was
wel | -known fromthe retinoid literature at the
time.
BY MR. FELDSTEI N:
Q. And what are you aware that a person of
ordinary skill in the art would have understood
as of 2007 as to whether oxidized vitamn A
species feed into the visual cycle?

MR. M LLS: Objection; scope.

THE W TNESS: |'msorry. | thought
| answered that question.
BY MR. FELDSTEI N:
Q. ' m asking -- maybe -- |'m sure the
question is not clear, and | apol ogi ze for that.
What |'m getting at -- and I'Il ask the question
again because I'mtrying to understand from you
what you know that a person of ordinary skill in
the art would have known, so |let nme ask the
guestion with that background again.

What are you aware of that a person of
ordinary skill in the art would have known as of
2007 regardi ng whet her oxidized vitamn A
species feed into the visual cycle?

MR. M LLS: Objection; form as to
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t he scope.

THE W TNESS: Well, maybe your
guestion is too conplicated.

When you say oxidized, | mentioned
al ready that there are actually nmultiple
oxi dation products. There's a 4-hydroxyl
product, the 4-oxyl product, the 3,4-D-saturated
product. | think the literature at the tinme was
clear that mpst of these things -- or there was
no evidence that any of these things were active
in the visual cycle.
BY MR. FELDSTEI N:
Q. Thank you, Doctor.

I n paragraph 55, you also say that a
person of ordinary skill in the art would have
had -- would have had practical know edge and
experience about the deuterium kinetic isotope

effect, right?

A. Yes.
Q. Why, in your opinion, would a person of
ordinary skill in the art have had practica

experience regarding the deuterium kinetic

i sotope effect?

A. Well, this is a concept. The deuterium
i sokinetic isotope effect, it's been around
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chem stry for probably roughly 100 years and --
or nearly 100 years. It's also very well known
to biochem sts and medi ci nal chem sts, and --
and, yeah, so it's not unusual.

This is basically something that's
covered in advanced to certainly advanced
organic chem stry classes. | teach about this
in my own graduate course.

Q. In the literature related to the
formation of |ipofuscin pignents, the deuterium
i sotope effect had not conme up by 2007, correct?
MR. MLLS: Objection; form
THE W TNESS: |'m not aware that it
had been specifically applied to retinoids at
that time.
BY MR. FELDSTEI N:
Q. You don't indicate that the person of
ordinary skill in the art had any practical

knowl edge of age-related macul ar degeneration,

right?

A. Well, | -- no, | did not specifically
mention that. | do mention in paragraph 54
and -- well, this is, e.g., an exanple. This

woul d be a practicing physician who di agnoses

and treats ophthalmlic -- ophthal mol ogic
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di seases such as macul ar degenerati on.
Q. But you know, in your view, the person of
ordinary skill in the art wouldn't need even
practical know edge related to age-rel ated
macul ar degeneration specifically, correct?

MR. MLLS: Objection to form

THE W TNESS: Well, if I could
answer that, | think that somehow someone woul d
have to col | aborate. For instance, a medicinal
chem st woul d probably be coll aborating with
somebody who did have nore specific know edge
about some of the details of macul ar
degeneration in order to pursue devel opnment of
drugs in this area.
BY MR. FELDSTEI N:
Q. And you understand that there are clains
in the '045 patent specifically directed to

treat ment of age-rel ated macul ar degenerati on,

correct? It's Exhibit -- should be 1001
A. You said the '045 patent?
Q. Correct.
A. Let me | ook at that.

As | recall, there were about 54 clains.
Q. Yeah, if you need copies, we have
everyt hing.
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A. | have it. Okay.

Can you repeat the question?
Q. l'"mgoing -- I'"mgoing to back up a
[ittle bit since we have the patent in front of

us. Can you turn to Claim 1 of '0457?

A. | have it.
Q. And it's directed to a nethod of
retardi ng accunul ati on of |ipofuscin pigment in

the retina, correct?

A. Yes.
Q. And in your view, would a person of
ordinary skill in the art as of 2007 have

practi cal know edge regarding the accumnul ation

of lipofuscin pignents in the retina?
Woul d -- in your opinion, would a person
of ordinary skill as of 2007 had practical

know edge and experience related to the
accumul ati on of |ipofuscin pigment in retina?

MR. MLLS: Objection to form

THE W TNESS: M answer woul d be
that some of the people who would qualify as
POSAs woul d; others would be more specialized in
ot her areas.

And if | could get back to your

previ ous question, Claim4 does talk about the
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met hod used for treatment for macul ar
degenerati on. Well, nore of the clainms do too,
li ke 5.
BY MR. FELDSTEI N:
Q. Sticking with Claim1l for a mnute, in
your view, a person of ordinary skill in the art
may or nmay not have had practical know edge and
experience related to the accumul ati on of a
| i pofuscin pignment in a retina as of 2007,
correct?

MR. MLLS: Objection to form

THE W TNESS: | can answer that.
t hi nk, you know, many of the people who would be
consi dered persons of ordinary skill in the art
by themsel ves, for instance, a medicinal chem st
woul d know how to make compounds and deal with
that. And on the other hand, | don't think
every nmedi ci nal chem st understands all of the
details of every disease target that he or she
i's working wth.
BY MR. FELDSTEI N:
Q. So in your view, a person of -- one --
' m sorry.

In your view, one could be a person of

ordinary skill in the art without practical
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knowl edge or experience related to retarding the
accumul ation of I|ipofuscin pigment in the
retina, correct?

MR. MLLS: Objection to the form
asked and answer ed.

THE W TNESS: The i nformati on about
this was all in the open literature, so anyone
who was interested in the subject matter, yeah,
| think this would have been readily -- the
i nformati on would have been readily available in
the open literature for a POSA.

BY MR. FELDSTEI N:

Q. Well, in paragraph 55, you tal k about
havi ng deuterium -- experience related to
deuterium kinetic isotope effect. That's al so

in the literature, correct?
A. Yes.
Q. But you're saying it's a requirement that
in your definition of a person of ordinary skil
in the art that they have practical experience
and knowl edge related the deuterium Kkinetic
i sotope effect. That's a requirenment according
to your definition, correct?

MR. MLLS: Objection to form

THE W TNESS: My under st andi ng of

Page 30

Veritext Legal Solutions
calendar-pnw@veritext.com 800.831.6973

The Trustees of Columbia Univ. Ex. 2103 - Page 30 of 267

Gene Company Pty Ltd v. The Trustees of Columbia Univ. - [PR2024-00313




© 00 N o o b~ w N

N N N N NN P P P PR P R R R
ag A W N P O © 00 N oo 0o A O N P+ O

t he person of ordinary skill in the art is that
it doesn't necessarily have to be a single
person who understands every aspect of the
problem Again, a POSA could effectively be a
team of individuals who understand different
aspects of the problem going fromthe clinical
wor k back to very basic chem stry and synthesis
of mol ecul es.
BY MR. FELDSTEI N:
Q. But that -- that person as you defined
must have practical know edge and experience
related to deuterium kinetic isotope effect,
correct?

MR. MLLS: Objection to form

THE W TNESS: Well, somebody has --
sonebody in the team nmust know somet hi ng about
deuterium i sotope effect, | guess is what |I'm
sayi ng.

BY MR. FELDSTEI N:

Q. Ckay.
A. Even if it's a rudimentary understandi ng.
Q. And in your definition, there's no

requi rement that any individual person or team
persons have practical know edge and experience

directed to the accunul ation of a lipofuscin
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pigment in a retina, correct?

MR. MLLS: Objection to form

THE W TNESS: Well, | think this
woul d probably be included in the paragraph 54
tal ki ng about macul ar degeneration. | think it
was -- well, there was certainly plenty of
literature in macul ar degeneration literature by
that time about the accunul ati on of pignment.
BY MR. FELDSTEI N:
Q. So would or wouldn't a person of ordinary
skill in the art had have to had a practical
knowl edge regardi ng the accumul ation of a
i pofuscin pignent in the retina?

MR. MLLS: Objection to form asked
and answer ed.

THE W TNESS: | think I've answered
t hat .

As | said, there are individuals,
for instance, a nmedicinal chem st who
woul dn't -- may not have worked on this specific
di sease area, but would have been very
knowl edgeabl e about ot her areas and been able to
devel op this by, you know, reading more and
addressing the problem

BY MR. FELDSTEI N:
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Q. And as of 2007, you didn't have a
practical know edge and experience regarding the
accunmul ation of a lipofuscin pignment in the
retina, correct?

MR. MLLS: Objection; form

THE W TNESS: | had not worked in
t he specific area, no.
BY MR. FELDSTEI N:
Q. Okay. And you recognize there are clainms
directed to the treatnment of Stargardt's

di sease, correct? For exanple, Claim 38.

A. Yes.
Q. And in your definition of a person of
ordinary skill in the art, in your view, they

woul d not have had to have know edge regarding
Stargardt's di sease, correct?

MR. MLLS: Objection to form

THE W TNESS: My answer is that
there are actually a nunber of diseases here.
|f we go down to Claim 43, there are nore
di seases, you know, in addition to the
Stargardt's, and then there are -- also in 37,
there's something called dry non neovascul ar
age-rel ated macul ar degenerati on.

So there are a variety of, probably,
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rel ated di seases here, and ny opinion is that a
specific person would not have to be an expert
in all of these to actually start working on
this.

BY MR. FELDSTEI N:

Q. Woul d a person of ordinary skill in the
art have had to -- you -- let me back up.

You answered with respect to an
expertise. |I'm asking along the |ines of what
you have in paragraph 55.

Woul d a person of ordinary skill have
had -- had to have practical know edge and
experience related to Stargardt's di sease?

MR. MLLS: Objection to form asked
and answer ed.

THE W TNESS: | didn't nmention
Stargardt's di sease or any specific disease in
paragraph 55. Well, wait a mnute. Let ne read
the rest. No, | didn't.
BY MR. FELDSTEI N:
Q. So your opinion, a person of ordinary
skill in the art would not have had to have
practi cal knowl edge and experience regarding
Stargardt's di sease; is that correct?

MR. MLLS: Objection to form asked
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and answer ed.

THE W TNESS: | didn't mention
Stargardt's di sease or these other diseases in
all the cl ains.
BY MR. FELDSTEI N:
Q. And by not mentioning it, what you're
saying is that -- that's not a requirenment,
practical know edge and experience regarding
Stargardt's di sease to be a POSA, correct?

MR. MLLS: Objection to form

THE W TNESS: | think | did answer

the question to the best of my ability.

Again, | didn't, you know -- | think
in -- usually with these POSA statements, you
don't -- my experience is that you don't try to
overspecialize, so -- a |lot of these things. |
think that 1've made it fairly general. | think

that the people working in these areas woul d
gualify as POSAs.
BY MR. FELDSTEI N:
Q. Okay. You didn't, as of 2007, have a
practical knowl edge and experience regarding
Stargardt's di sease, correct?

MR. MLLS: Objection to form asked

and answer ed.
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THE W TNESS: | did not.
BY MR. FELDSTEI N:
Q. And even today you don't have practical
knowl edge and experience regarding Stargardt's
di sease treatment, correct?

MR. MLLS: Objection; form

THE W TNESS: | do not have
practi cal experience with Stargardt's di sease.

BY MR. FELDSTEI N:

Q. Okay.
A. Or treating any ophthal nol ogi ¢ di sease.
Q. Do your opinions in this case change as

to whether the claimis directed to the
treatment of Stargardt's di sease or whether it's
treated to age-rel ated macul ar degeneration?

MR. MLLS: Objection to form

THE W TNESS: | have not written --
|'ve really not comented on that specifically
or any of these other diseases, for instance, in
Cl ai m 43.
BY MR. FELDSTEI N:
Q. You don't have an opinion specific to the
treatment of Stargardt's disease different from
the treatment of age-rel ated macul ar

degeneration, correct?
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MR. MLLS: Objection to form

THE W TNESS: | do not.

There's another expert that's fil ed
a report in this case. | believe Dr. Cal man,
and he's actually practicing -- practicing
clinician, and he's the expert and |I'm not on
t hat .
BY MR. FELDSTEI N:

Q. Did you consult with Dr. Calmn at all?
A. No.
Q. Did you consult with anyone else for your

work in this case besides counsel ?

A. No.

Q. Let's go backwards a little bit here.
In your declaration, paragraph 19.

Paragraph 19 generally is the standard you

applied for the determ nation of obviousness,

correct?

A. Yes. This is under the | egal standards
section.

Q. And you've offered opinions in this case

on obvi ousness, correct?
A. Yes.
Q. The fourth enumerated point in paragraph

19 is secondary indicia of obviousness.
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A. Yes.
Q. What secondary indicia of obviousness did

you consi der?

A. | don't remenber specifically.

Q. Are there any that you renmenmber at all?
A. No.

Q. Do you remenber generally what you

consi dered?
A. First secondary indicia -- no, | don't.
Q. Do you remenber if you consi dered
secondary indicia of obviousness?
A. | have to |l ook at the
specific possibilities -- or specific points in
order to try to address that.
Q. Sitting here, you don't remenmber whet her
or not you addressed secondary indicia of
obvi ousness, correct?

MR. M LLS: Objection to form

THE W TNESS: Again, this is a
fairly legal definition, and it gets into sonme
of the -- well, what we'll call the weeds of the
| egal interpretation, and, again, | -- | don't
remenber specifically what constitutes exactly
secondary indicia as opposed to prinmary.

BY MR. FELDSTEI N:
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Q. And you don't renmember what, if any,
secondary indicia you considered in form ng your

opinions in this case, correct?

A. I think I answered that. | do not.
Q. Okay. Going to paragraph 25.

Let's skip paragraph 25. W'Il|l go to
paragraph 184. |1'm sorry for going out of
order.

In the second sentence of paragraph 184,
you say: The 1,5, which is -- excuse ne -- you
say: The 1,5, which is in square brackets,
sigmatropic shift step in the pathway in the
'045 patent is just upstream of the internmedi ate
that results in both A2E and ATR di mer.

And then you continue, correct?

A. Yes.
Q. How are you relying on the '045 patent in
your opinions regarding the 1,5-sigmatropic

shift that you're referring to?

A. I"'mrelying -- well, let me | ook at the
patent again. | don't remember if there is a
scheme or not. | think there is.

Yeah, there's a Figure 2 in the '045
patent, and also |I'mrelying on the papers by

Mat a, Fishkin -- Mata, Fishkin, and others in
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terms of their presentations of the pathway.

Q.
pat ent
A.
Q.
A.

And why are you relying on the '045
for its presentation of pathway?

Why am | relying on the '045 patent?
Correct.

Well, it's because it's there, and

al though it's not in as nmuch detail as it is in

the two other papers, the PNAS papers by Mata

and Fi shkin and sonme ot hers.

Q. Are -- |I'msorry.
Are you relying on the '045 patent as a
basis for your -- your opinion regarding the

1,5-sigmatropic shift?

MR. MLLS: Objection to form

THE WTNESS: It's -- not really
because it's presented in nore detail in other
papers.

BY MR. FELDSTEI N:
Q. So then why are you mentioning the '045
patent in Figure 27
A. Because you asked me a question about
t hat .
What was the original question?
Q. Why are you relying on the '045 patent in

par agraph 183 and 184 of your report?
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Do you want an extra copy of the '045

pat ent ?
A. No, it's fine. Back to 184.
Q. "1l ask the question again.

Why are you relying on the '045 patent in
par agraphs 183 and 184 of your report regarding
obvi ousness of the '045 patent?

MR. MLLS: Objection to form

THE W TNESS: | can answer your
question again.

Ckay. I'mnot relying on it. | f
you read the sentence, it says: The
1,5-sigmatropic shift step in the pathway in the
'045 patent is just upstream et cetera.

That doesn't nmean that |'mrelying
on this. What I'm-- it just says that it's in
the patent, but it is also in the open
literature before -- that was published well
bef ore the patent was applied for.

BY MR. FELDSTEI N:

Q. And so what was your thought process,
then, for including it -- including the '045
patent in your discussion here of the pathway?
A. Well, | nmentioned that it appears there.

That's not it, though. The first sentence --
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actually, it says it was disclosed in Mata.
Q. And |'m asking you what your thought
process was for including the '045 Patent's
description of the 1,5 step.
A. It could have been done without |eaving
it. | could have just said the 1,5-sigmatropic
shift step in the pathway is just upstream and
| could have referenced Mata or other papers
i nst ead.
Q. Ri ght. But you didn't, and so |I'm asking
why you did include it?
A. Well, | did reference it in Mata. It's
just a matter of reference to the patent, and
the fact is that the patent was actually using
the scheme, basic scheme, that was al ready
publ i shed.
Q. So was there a reason or was there no
reason for including the 45 patent in paragraphs
183 and 184 of your report?

MR. M LLS: Objection to form asked
and answer ed.

THE WTNESS: | think I answered the
guesti on.

| basically pointed out that this

step in the patent, you know, if you go back and
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use the previous sentence, is that it was

al ready disclosed in Mata as well as other
papers.

BY MR. FELDSTEI N:

Q. Okay. Could you go back to paragraph 497
And you say -- read the whole paragraph to
yoursel f, but you say in the mddle: The patent
applicant apparently never informed the exam ner
about art references that expressly disclosed
the Claim C20 deuterated retinoids.

Do you see that?

A. Yes.

Q. Do you still believe that to be accurate?
A. Well, okay. The prosecution history is
actually pretty long, and I'mnot -- don't want

to go search through that specifically again,

but | indicated that | found no mention
informng the exam ner that Pho in 1988 -- and I
believe that is either Pho or -- | forgot the
other first author; it's from O son's Laboratory
at lowa State -- that these hadn't been actually
cited.

Q. The sentence says, anong other things:

Pat ent applicant apparently never informed the

exam ner about prior art references that it
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expressly disclosed the claimed C20 deuterated
retinoids.

Do you stand by that statenment as
accurate, Doctor?

MR. MLLS: Objection; form
THE W TNESS: Well, can you point me

to information in the patent process that that
specific reference from O son's Lab was
mentioned in the application?
BY MR. FELDSTEI N:
Q. I*'m asking a different question, Doctor.

Sitting here today, do you believe the
statement you make in paragraph 49 to be
accurate?
A. | believe it's accurate unless you can
show me evidence that | m ssed somethi ng when |
put this report together.
Q. And how did you form your opinion that
pat ent applicant apparently never informed the
exam ner about prior art references that
expressly disclosed claimed C20 deuterated
retinoids?
A. The -- well, | did read the patent
proceedi ngs and the objections and also -- |

al so found this -- or discussed this with
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counsel .

Q. Did counsel give you this information

t hat applicant never informed the exam ner about
prior art references that expressly disclosed
the claimd C20 deuterated retinoids?

MR. M LLS: |'m going to issue a
cautionary instruction. So unless you're
relying on a statement from counsel as the basis
for your opinion, I'll instruct you not to
di scl ose the content of the confidenti al
communi cations you may have had with counsel

THE W TNESS: Yeah. | don't
specifically remenber the exact history about
this, but that -- again, | stand by that unless
you can show me that this is mssing -- that |
was wrong about that.

BY MR. FELDSTEI N:

Q. The statenment may have relied on
information provided to you from counsel; is
that correct? You don't remenber?

MR. MLLS: Objection to form
m scharacterizes the witness's testinony.

THE W TNESS: | have no further
answer on that.

BY MR. FELDSTEI N:
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Q. Your testinmony -- is it your testinmony

that you formed that opinion independently of

counsel ?
A. | can't say that.
Q. Okay. And is it your testinony that you

read the entirety of the file history of the
applications underlying the '045 patent?

A. | did read the entire file.

Q. Ckay.

A. It was pretty boring.

Q. And you considered all the references

that were cited in the file history of the

application leading to the '045 patent; is that

correct?
A. | don't remenber that | read all of them
Q. OCkay. And in paragraph 50, you have a

simlar sentence.

Pat ent applicant apparently never
informed the exam ner that the prior art, e.g.,
Mata, publically attributed in vivo |ipofuscin
formation to reactions involving removal of a
hydrogen from carbon-20, C20, of vitamn A and
its active anal ogues. Do you stand by that as
bei ng accurate, to the best of your know edge?

A. | do unless you can show me sonet hi ng
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t hat specifically that goes against that.
Q. So when you reviewed the file histories
underlying the application related to the '045
patent and the references cited therein, you
didn't see any references attributing in vivo
| i pofuscin formation to reactions invol ving
removal of a hydrogen from carbon-20 of vitamn
A and its active anal ogues?

MR. MLLS: Objection to form

THE W TNESS: The -- | don't think
there was a specific coment. | can't renmenber.
"' m just thunbing through the patent now as to
whet her Mata was cited or not.

The -- of course, the schene in the
'045 patent actually does show that m ssing;
al t hough, the point is that the removal of the
carbon would have to inferred in -- in that. In
t hat process. " m sorry.
BY MR. FELDSTEI N:
Q. So to be clear, it's your understanding
t hat none of the references submtted during
prosecution of the applications |leading to the
' 045 patent disclosed removal of a hydrogen from
carbon-20 of vitamn A and its active anal ogues

in the in vivo formation of |ipofuscin?
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MR. MLLS: Objection to form

m sstates the witness's testinony.

THE W TNESS: Well, et me try to
answer your questi on. ' m | ooking at the
reference list in the '045 patent. | don't
specifically -- unless | m ssed this. | don't
specifically see the Mata, et al., paper cited.

BY MR. FELDSTEI N:
Q. And is it your understanding that none of
the references cited in the '045 patent or in
t he prosecution history leading to the '045
patent disclosed a simlar step of attributing
in vivo lipofuscin formation to reactions
i nvol ving removal of a hydrogen from carbon- 20
of vitamn A and its active anal ogues?

MR. MLLS: Objection to form
m sstates the witness's declaration testinony.

THE W TNESS: | don't see anything
else. | don't know if that particular Fishkin
paper, which is reference 13, did or not.

MR. FELDSTEIN: |'m going to switch
topics if anybody wants to take a break.

MR. MLLS: It's been about an hour.

(Brief break was observed.)

BY MR. FELDSTEI N:
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Q. Can you turn, Doctor, to Exhibit 10117
A. 1011.
Q. If you want copies of anything, we have
copies too, if you want them separate from your
bi nder .
A. For some reason, | don't seemto find
1011.

MR. FELDSTEIN: Drew, could you
pul | - -

THE W TNESS: Oh, yes, | do. Never
mnd. MW fault.
BY MR. FELDSTEI N:
Q. This is a paper by Fishkin, Sparrow,

Al li kmets, and Nakani shi, correct?

A. Nakani shi, yes.

Q. Are you famliar with these authors,
Doct or ?

A. | know Nakani shi, or the | ate Nakani shi
by his reputation. | don't know him personally.
Q. Do you know any of the other authors?

A. Nope.

Q. Woul d a person of ordinary skill in the

art recognize them as | eading researchers in the
field of formation of |ipofuscin pignment?

MR. MLLS: Objection to form
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scope.

THE W TNESS: M answer woul d be
yes. You know, | -- based on ny experience
here, Nakanishi has -- seemed to be involved in

a nunber of these papers. He was actually a
very well-known chem st.

BY MR. FELDSTEI N:

Q. Okay. Can you turn to Figure 10 in
Exhibit 10117

A. | have it.

Q. There's the species with the description
tautomer X under it. Do you see that?

A. Yes. Yes, | do.

Q. Is that species and Figure 10 as a whol e

attributing in vivo lipofuscin formation to
reacti ons involving removal of hydrogen fromthe
carbon-20 of vitamn A or its active anal ogues?
A. Yes, it is.

Q. Okay. And can we go back to the patent,
'045 patent, and can you go to Colum 227

The ' 045 patent colum --

22.

Okay. That's the reference |ist.

Ref erence Nunber 13, do you see Fishkin?

> O » O >

Yes.
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Q. Ref erence Nunber 13 in the '045 patent is
the sane as Exhibit 1011, correct?
A. Yes.
Q. And so now, if we turn back to your
decl arati on, paragraph 50, your statement on
page 29 that applicant never informed -- 28 to
29, the statenment that patent applicant
apparently never informed the exam ner that the
prior art attributed in vivo lipofuscin
formation to reaction involving renoval of a
hydrogen from carbon-20 of vitamn A and its
active anal ogues. That statement's incorrect?
MR. MLLS: Objection. Form
m scharacterizes the testinony.
THE W TNESS: What was the question?
BY MR. FELDSTEI N:
Q. Your statement or your belief that patent
applicant never informed the exam ner that the
prior art attributed in vivo |ipofuscin
formation to reactions involving removal of the
hydrogen from carbon-20 of vitamn A and its
active anal ogues, that is incorrect, correct?
MR. MLLS: Objection to form
m scharacteri zati on.

THE W TNESS: The specific -- well,
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specifically, Mata is not cited but Fishkin is.
And Fi shkin does -- although it's not really

di scussed in the patent, Fishkin's scheme does
show t he renmoval of the hydrogen at C20.

BY MR. FELDSTEI N:

Q. Applicant did informthe exam ner of
prior art attributing in vivo |lipofuscin
formation to a reaction involving removal of a
hydrogen from carbon-20 of vitamn A and its
active anal ogues, correct?

MR. MLLS: Objection to form
m scharacterizati on.

THE W TNESS: |If you give nme a
mnute, I'"'mtrying to find where this is
actually -- how this was cited.

BY MR. FELDSTEI N:

Q. If you want to look in Colum 21 where it
says "The followi ng docunents which are cited
above and not -- are incorporated by reference
as cited in the (inaudible)."

A. I'"'m sorry. MWhere are you? In Colum 21
of the patent?

Q. Actually, I will withdraw that and | et
you | ook wherever you want.

A. Okay. Okay. The patent does cite
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reference 13. |1'm | ooking on colum 2. | don't
think there's any further discussion of that,
and it does again reference -- that reference,
the Fishkin reference, actually does show there
actually involved the breaking of the
car bon- hydrogen bond at carbon-20.
Q. Do you recall how it was that you came to
the opinion that the patent applicant never
informed the exam ner that the prior art
attributed in vivo lipofuscin formation to
reactions involving renoval of hydrogen from
carbon-20 of vitamn A and its active anal ogues?

MR. MLLS: Objection; form

THE W TNESS: | don't renember any
of the discussion in the process here fromthe
pat ent agency then, specifically. Perhaps they
m ssed that. | don't know. They didn't discuss
-- well, they certainly didn't discuss this in
the patent; they just cited the reference.
BY MR. FELDSTEI N:
Q. And you testified that you came to that
opi ni on i ndependent of information provided to
you by counsel ?

MR. MLLS: Objection to form asked

and answer ed.
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THE W TNESS: | don't specifically
remember that progress. This was actually back
in -- you know, at |east back in Decenber, or if
not before, and | can't remember specifically
how we came to that particular statenment.

BY MR. FELDSTEI N:

Q. So sitting here today, you can't testify
that you came to the statement in paragraph 50,
that we've read, independently frominformation
provided to you by counsel; is that correct?

MR. MLLS: Object to form
m scharacterizes the witness's testinony.

THE W TNESS: As | said, | don't
remenber the specifics.

BY MR. FELDSTEI N:

Q. Okay. Can we now tal k about the Mata
reference that's referred to there and you
referred to in Exhibit 10107

A. | -- have it.

Q. Okay. And you're famliar with Exhibit
1010, the Mata reference?

A. Yes, | am

Q. Can you turn to Figure 5? You're
famliar with Figure 5 from Mata Exhibit 10107

A. Yes, | am
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Q. Okay. s it your opinion that the -- is
it your opinion that's what -- excuse ne.

Is it your opinion that what is referred
to as a 1,5-sigmatropic rearrangement of APE is
the rate-limting step in the reaction sequence
shown in Figure 5?

MR. MLLS: Objection to form

THE W TNESS: You said the
rate-limting step?
BY MR. FELDSTEI N:
Q. Yes.
A. | don't think |I could say that. It may
be a rate-limting step in the overall process.
Q. Why do you say -- why can't you say it is
the rate-limting step?
A. Well, first of all, this is a concept we
usually don't talk in enzyme kinetics, and
that's with enzymes, but the same thing applies.
It's strictly chem cal processes. There often
are nore than one rate-limting step; that is
two steps made to attribute to rate Ilimtation.

So an example would be -- okay. Let's
say you're driving from Washi ngton to Nashville
and there are two -- let's say you're going --

what ever road you want to take, but on the
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hi ghway, you know, normally it would be four

| anes, but there are two places where you're
down to two | anes, and these go for several
mles. So either of those, if it gets congested
and gets cut down one lane, it's going to be a
problem for you. So that's kind off anal ogous
to the deuteriumissue that we're tal king about
here and what's really rate limting. So you
may have nmore than one rate-limting step on the
process.

Q. What other rate-limting steps, are --
excuse nme.

What ot her steps in Mata Figure 5 would a
person of ordinary skill in the art understood
to also be rate limting?

A. Well, the one -- it would be -- the first
step is the 1,5-sigmatropic rearrangenment

i nvol ves the breaking of carbon-hydrogen bond,
so that's an obvious possibility. Wthout
further know edge, it could be the
3,3-sigmatropi c rearrangement or the

di meri zation process or perhaps even one of the
ot her followi ng the steps then.

Q. And are you saying that one of them --

one of those other steps could be the overall
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nost rate-limting step in the reaction?

MR. MLLS: Objection to form

THE W TNESS: As | said, we tend not
to use the concept of the overall rate-limting
step unless there's particul ar evidence about
rates of specific steps. That is, in my own
research with cytochrone p450, that it worked on
retinoid oxidation.

We found that there were actually
two rate-limting steps. ©One involved
car bon- hydrogen bond breaking, leading to a
deuterium i sotope effect. And anot her
rate-limting step was the reduction of the
enzyme; they both contri buted.
BY MR. FELDSTEI N:
Q. So would a person of ordinary skill in
the art as of 2007 be able to rank the relative
degree of -- excuse ne.

When we say rate limting, you're

referring to a slow step, generically, correct?

MR. MLLS: Objection; form

THE W TNESS: As | said, you can
have multiple slow steps, and 1'd also like to
make a point that this is a little -- sonmewhat

different than what we see in normal enzyme
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reactions.

These are strictly chem cal
reactions, and in many ways, they're actually
sinpler. So if you inhibit the first step,
which is the one involved -- well, effectively,
the first step after the condensation of the
phosphati dyl at the nolamne, if you inhibit
t hat step, you will block the accunul ati on of
the APE internmediate, and then you'll actually
have | ess material to go on to the subsequent
products, regardless of how slow or fast they
are.

BY MR. FELDSTEI N:

Q. Woul d a person of ordinary skill in the
art as of 2007 been able to evaluate the
relative speed of each step in Figure 5 of Mata
compared to the other steps in Mata?

MR. M LLS: Objection to form

THE W TNESS: Two -- well, the point
is, in a way, it doesn't really matter what the
relative rates are for these individual
reactions if you can block the first step of
them and the first step is the one that would
be the easiest to actually deter.

BY MR. FELDSTEI N:
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Q. The first step being the bionol ecul ar
reacti on of --

A. No. I'"m sorry. The first -- the
numbering's a little funny in this Figure 5 in
the Mata paper. The step in which you get -- |
should be nmore specific. The 1,5-sigmatropic
rearrangement, that is actually very -- should
be very susceptible to kinetic isotopic effect.
Q. So let me try to get an answer to ny
question, though.

My question was: Would a person of
ordinary skill in the art as of 2007 have been
able to evaluate the relative speed of each step
in Figure 5 of Mata Exhibit 10107

MR. MLLS: Objection to form asked
and answer ed.

THE W TNESS: Of every step, ny
general answer would be no. But as | said, |
don't know that -- | don't think that that's
actually an issue in this particular case, and a
person of ordinary skill in the art would have
been led to attack the -- the 1,5-sigmatropic
rearrangement based on literature precedent
about Kkinetic isotopic effects and the ease of

preparing material with deuterium
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BY MR. FELDSTEI N:
Q. Isn't it true that in early 2000s CH bond
breaki ng was regarded as generally being
relatively rapid?

MR. MLLS: Objection to form

THE W TNESS: No, | wouldn't say
that. Why -- no, | don't have any basis to say
that | wouldn't agree with that.
BY MR. FELDSTEI N:
Q. So --
A. Are you tal king specifically about this

process in Figure 5 of Mata or just in general?

Q. Just in general, sir.
A. Well, it's very hard to generalize, first
of all, because there are many ways in which we

break CH bonds, both in strictly chem cal
reactions and -- so, for instance, the -- if we
go back to precedent here for 1,5-sigmatropic
rearrangenment, it'd have been known since 1966
at |l east that there was a high kinetic deuterium
i sotope effect in that reaction, which is
basically the nodel for this.

And al so different enzynmes, you know --
well, different enzymes would actually be --

sonme of these would be highly susceptible to
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deuterium i sotope effects; others would not.

| also should have put this in earlier
before the enzymes. Other chem cal processes
are also -- strictly chem cal processes with no
enzymes are al so subject -- where you would
break carbon-hydrogen bonds are actually also
susceptible to deuteriumisotope effects. For
i nstance, racem zation is one in which nore
recently deuterium -- deuteration has actually
been applied as a way of slow ng that down.
Q. You're referring to kinetic isotopic
effect measured in 1966. You're talking about

Roth; is that correct?

A. Rot h and Koni g.

Q. And in that reaction, which you seemto
know well, am |1 -- is that correct?

A. | ' ve studied that paper considerably.

Q. There's only one step involved -- the

only step involved is the 1,5-sigmatropic shift,

correct?

A. Yes.

Q. It's not a nmultistep reaction in Roth,
correct?

A. No, it's not. The Itou and | guess

all -- During later on tal ked about -- also talk
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about reverse reaction, but basically it's an
irreversible step, yes.
Q. So it's necessarily the slowest step
because it's the only step in Roth, correct?

MR. MLLS: Objection; form

THE W TNESS: Well, | suppose one
could say that, yeah, it's the only step. It's
a single reaction, yes.
BY MR. FELDSTEI N:
Q. Okay. And so it doesn't -- Roth doesn't
tell you whether sigmatropic shift in a
different nultistep sequence is going to be
overall rate limting, correct?

MR. MLLS: Objection; form

THE W TNESS: It does not. But as |
menti oned, that's not really the point. The
point is, if you can block the -- slow down the
first step, which is the 1,5-sigmatropic
rearrangenment in Mata, you can slow down the
supply of material for subsequent steps then,
and ultimate -- that would actually have an
effect regardl ess of how fast or slow these
particul ar ones are.
BY MR. FELDSTEI N:
Q. In Mata Figure 5, how many of the steps
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woul d a person of ordinary skill in the art
understand contribute to the overall reaction
rate?

MR. MLLS: Objection; form

THE W TNESS: To the overall
reaction rate to formwhat? To form A2E or
A2PE?
BY MR. FELDSTEI N:
Q. All the way to the end of the sequence
fromthe very first species reacting to the very
| ast product of AZ2E.

MR. MLLS: Objection to form

MR. FELDSTEI N: I'm sorry. Mhat's
form problem Counsel ?

MR. MLLS: Can you repeat the
guestion?

BY MR. FELDSTEI N:

Q. Did you understand the question, Doctor?
A. | understand your question, but | think
| ve answered that. | guess the point is that

it doesn't matter if the subsequent steps are

slow if you can actually inhibit the first one.

Or | should say attenuate the first one. Then
you will actually lead to |less of a final
product .
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This is different. | think you nmay be
more famliar with the concept of deuterium
I sotope effects in enzyme reactions, and as you
know, | worked with your firm before on -- in
this and sonme other situations.

This is not a cyclic process. Enzynmes go
t hrough a cycle where they have nultiple steps,
and one of those can slow down the overall rate
of reaction.

This is a |linear reaction. Basi cal | y,
you start with something; you end up with
somet hing; so if you block any step here, you
will actually slow down the production of the
final product.
Q. So you're saying that as of 2007 a person
of ordinary skill in the art would have
understood that, of the sequence in Mata
Figure 5, that every step is a plausible
rate-limting step?

MR. M LLS: Objection to form
m scharacterizes the witness's testinony.
THE W TNESS: | would say -- well,

it was very -- this is difficult research to do
because some of these internmedi ates are very

hard to isolate and study these specific steps
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and their rates. So it may -- in fact, |'m not
even sure this has been done to date.

However, one -- if one could inhibit
any of these steps or attenuate any of these
steps, one should slow down the overall
production of the undesirable materials, that
bei ng the A2PE and t he A2E.

It turns out that the
1,5-sigmatropi c rearrangement presents what | --
what | think a POSA woul d consider the easiest
route to inhibition because all one had to do
was i ntroduce the different isomer of hydrogen
at a particular position, which was already
known and reported in the literature.

BY MR. FELDSTEI N:

Q. Di fferent isotope?

A. Different isotope. Deuteriuminstead of
hydrogen -- protium

Q. You said isomers. | just want to
clarify.

A. l'msorry. DidI1? | meant isotope.

Q. So backing up a little bit, the very

first reaction is a reaction between
all-trans-retinal dehyde, and 1'll just say PE

okay?
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A. Okay. Phosphati dyl et hanol am ne, yeah.
Q. PE for short, yeah?

A. All right. W'IlIl do that.

Q. Okay. What would a person of ordinary
skill in the art understand about the rate of

t hat reaction?

MR. MLLS: Objection to scope.

THE W TNESS: That is the formation
of a shift base. That reaction actually is
reversible. That's, again, a pure chem ca
reaction, and I"mnot -- | don't know if
anybody's actually tried this, but the addition
of the phosphati dyl et hanol am ne may not be

required for the 1,5-sigmatropic rearrangement.

Well, | shouldn't say -- let me --
you know, let me qualify that. | don't know if
that's required or not; it may be. Sonebody

m ght have tried that.
BY MR. FELDSTEI N:
Q. My question is: What would a person of
ordinary skill in the art understand about the
rate of that biomolecular reaction?

MR. MLLS: Objection to form asked
and answer ed.

THE W TNESS: Well, | don't think
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anybody woul d know the specific rate; however,
it's a very facile reaction. |It's a reversible
reaction. It happens very quickly because al
you're doing is combining the am ne and the

al dehyde and taking out the el ement of water.
BY MR. FELDSTEI N:

Q. And doesn't it depend on the
concentration of the two reactants?

MR. MLLS: Objection to form
i nconpl ete hypothetical.

THE W TNESS: That's true. It's a
bi onol ecul ar reaction, so it would depend on the
concentrations on original conmponents.

BY MR. FELDSTEI N:

Q. And so what would a person of ordinary
skill in the art as of 2007 have known about the
concentration of those pure reactants and their
effect on the reaction rate?

MR. M LLS: Objection to form
scope.

THE W TNESS: Well, it's a very --
it would be expected in the absence of nore
complicating factors, such as an enzyme bringing
t hese together or something like that, to

actually be a bionol ecular reaction and be first
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order -- what we call first order in each of the
two conponents.

BY MR. FELDSTEI N:

Q. So second order overall?

A. Second order overall, that is correct; |
agree with that.

Q. And so the rate depends on the
concentration of each of the two components,
correct?

MR. MLLS: Objection to form and
scope.

THE W TNESS: Yes. That's the
definition of a second order chem cal reaction
BY MR. FELDSTEI N:

Q. And what woul d a person have

understood -- a person of ordinary skill in the
art as of 2007 have understood about those
concentrations?

MR. M LLS: Objection to form
scope, asked and answer ed.

THE W TNESS: | don't know t hat
t hose concentrations have actually been measured
in -- well, specifically in the cells in the
eye, and |I'm not quite sure how one would

actually do that, in fact, then.
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Well, you could -- well, | guess you
could. No, it'd be very difficult in a very
specific localization. But the point is it is a
reversi bl e reaction.

BY MR. FELDSTEI N:
Q. Okay. What the patent calls APE -- |
mean -- excuse ne.

What Mata Figure 5 calls APE, is that
undergoes a 1,5-sigmatropic rearrangenent
according to Mata, correct?

A. Yes.
Q. And that's spontaneous due to nol ecul ar
reaction, correct?

MR. MLLS: Objection to form

THE W TNESS: It's an uni nol ecul ar
reaction; yes, it is. And it's specifically --
and it's also what's called a synchronous
reaction.

And what was your other part?

BY MR. FELDSTEI N:

Q. Spont aneous.

A. Yeah. Well, we can say -- | don't like
to use the word spontaneous in chem stry because
you don't -- although you don't need a specific

catal yst, this happens very, very slowly unless
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you have, for instance, a |ot of heat present.
So | don't Iike the word spontaneous. That
means that it's happening i nmmedi ately.

Q. What is your basis saying that it happens
very slowl y?

A. Well, if we | ook at the nodels that were
done with 1 -- or 1,5-sigmatropic
rearrangements, these required long time periods
and a |l ot of heat then. So basically you're
tal ki ng about things up around 200 degrees for
at | east days, weeks, or perhaps even nonths in
some of the experinments there.

This reaction also happens very slowly in
the eye because -- well, people -- babies
generally don't have macul ar degeneration; old
people do. So it may take decades for this
process to devel op and accunul ate amounts of
| i pofuscin except in unusual disease states.

Q. The formation of A2E is sl ow based on the

“"baby versus old person” coment you made,

correct?
A. | don't know.
Q. But you also don't know that babies don't

have it, a lipofuscin accumul ati on, because of

the 1,5-sigmatropic rearrangement is slow. It
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could be that something else is slow

MR. M LLS: Obj ection; form
BY MR. FELDSTEI N:
Q. Correct?
A. Well, | don't -- ny understanding is --
unl ess some opht hal nol ogi sts know nmore than | do
about this, that babies don't have accunul ated

things |Iike A2PE and A2E.

Q. Ri ght. But you don't get to --
A. Li pofuscins. Sorry.
Q. You don't get to those until, for

exanpl e, you have a second bi onol ecul ar reaction
with all-trans-retinol, correct?
A. As far as | know, retinal --
retinal dehyde itself does not undergo a
1,5-sigmatropi c rearrangenment. But |'m not sure
t hat anybody's ever actually conpared those
rates as far as |'m aware.
Q. But to be clear, Doctor, you can't
concl ude from babi es not having high | evels of
| i pofuscin deposits that the 1,5-sigmatropic
rearrangement in Mata Figure 5 itself is slow,
correct?

MR. MLLS: Objection to form

THE W TNESS: Well, no, | cannot do
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that. | just mentioned that because you brought
up the Mata just being spontaneous. | mentioned
t he nodel chem stry, which required very high
temperatures, and | also just added this
because, as far as we understand, this is not a
rapid process in humans at physi ol ogi cal
t emper at ures.
BY MR. FELDSTEI N:
Q. No one's ever measured the reaction rate
for the 1,5-sigmatropic rearrangement, correct?
MR. MLLS: Obj ection; form

BY MR. FELDSTEI N:
Q. In -- in -- excuse nme. Let me start
again. Thank you.

No one's ever neasured the reaction rate

of the 1,5-sigmatropic rearrangenent of APE,

correct?
A. I*'m not aware that that's been done, no.
Q. And so no one knows what the reaction

rate is for the 1,5-sigmatropic rearrangenment of
the APE, correct?

MR. MLLS: Objection to form

THE W TNESS: As far as |

under stand, that hasn't been done. |'m actually
not sure it's possible, but -- to do that.
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BY MR. FELDSTEI N:

Q. Why would it not be possible?

A. Well, if you actually have to apply a | ot
of heat to get this reaction to go, it m ght
break down ot her parts of the nolecule.

Q. And the nodel system that applies a | ot
of heat, that's again Roth, correct?

A. That's one of the those. There's also
t heoretical work by Itou, and I think these
things are cited, and also there's another
experimental study |later by During as well.

Q. And lItou is just reanalyzing the data

from Roth, correct?

A. No, it's not. It's actually a
conput ati onal paper using cal culations -- well,
they're using data, experimental -- or dealing

with experimental data, but they're also using
conput ati onal work of their own then.

Q. I may have asked that badly and not

gi ving enough credit to Itou. But my question
is Itou did not create new raw data on the
reaction rates, correct? They were relying

on -- for data, they were relying on Roth?

A. Well, they were -- | can't coment on

exactly whet her they were doing (inaudible) --
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what we call (inaudible) work or not. | don't
remenber the details of all their conputational
wor k. The During was certainly doing

experi mental work.

Q. Okay. Well, Roth, then -- Roth was
sinplified nol ecul e gas phase, correct?

A. By necessity because the tenperatures had
to be so high that this was actually -- those
si npl e nol ecul es actually wouldn't be liquid
anynore.

Q. Okay. And Roth didn't measure anyt hing

in the in vivo environnent of the retina,

correct?
A. No, he didn't.
Q. And Roth didn't nmake any measurenments of

t he nol ecul e nearly as conplicated as APE,
correct?

MR. M LLS: Objection to form

THE W TNESS: | agree that Roth and
Konig use a sinmplified nolecule. That was the
whol e point of it. That's also the case with
During and with Itou too.
BY MR. FELDSTEI N:
Q. And it was a sinplified, synmetric

hydr ocar bon, correct?

Page 74

Veritext Legal Solutions
calendar-pnw@veritext.com 800.831.6973

The Trustees of Columbia Univ. Ex. 2103 - Page 74 of 267

Gene Company Pty Ltd v. The Trustees of Columbia Univ. - [PR2024-00313




© 00 N o o b~ w N

N N N N NN P P P PR P R R R
ag A W N P O © 00 N oo 0o A O N P+ O

MR. M LLS: Objection; form

THE W TNESS: Yes, it was.
BY MR. FELDSTEI N:
Q. Ckay.
A. O | think there were nmore than one in
During, actually, as | recall.
Q. And AP is not symmetric, correct?

MR. M LLS: Objection; form

THE W TNESS: It is not symmetric
because of the nitrogen present, yes.
BY MR. FELDSTEI N:
Q. Right. And it's also not a sinple
hydr ocar bon because it has at | east a nitrogen
as well as other species present, correct?

MR. M LLS: Objection; form

THE W TNESS: That is true.
BY MR. FELDSTEI N:
Q. And are you aware of any references that
bridge the gap between Roth's symetric
hydrocarbon and an asynmmetric nmolecule with
nitrogen?

MR. MLLS: Objection to form
m scharacterize witness's testinony.

THE W TNESS: |'m aware of a paper,
which | think is an exhibit here by (inaudible).
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BY MR. FELDSTEI N:
Q. And t hat paper, you think, addresses the
sigmatropic shift in asymmetric nmolecule with
nitrogen?
A. It does but the nodels -- the -- it's
also a purely computational paper, no
experinments, and it also doesn't actually
address the particular transformati on here with
the CH bond breaking.
Q. So are you aware of any references that
address the particular situation here of
car bon- hydrogen bond breaking in -- by a
1,5-sigmatropic rearrangement in an asymmetric
nmol ecul e having nitrogen?

MR. M LLS: Objection; form

THE W TNESS: My recollection, the
only one that would come cl ose would be the one
| just mentioned, (inaudible), but that still
doesn't really rate -- relate directly to this
particul ar type of transformation.

BY MR. FELDSTEI N:

Q. Okay. | appreciate that.
A. And, again, that's a theoretical paper.
Well, | shouldn't say a theoretical -- just say

a comput ational paper is probably a better term
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Q. Woul d a person of ordinary skill in the
art have understood that the reaction between --
well, let me back up a second.
What Mata refers to as APE, is that with
or without -- excuse me. Let me start again.
What Mata refers to as APE in Figure 5,
is that before or after the sigmatropic

rearrangement ?

A. That's -- well, if you take out the
arrows -- |let nme | ook. Now | ' m having trouble
seeing. | think -- it's a little fuzzy.

My understanding is that the His still
connected to carbon-20 and that there's a only
dotted Iine going over to the nitrogen. Or are
there two dotted lines?

No, | think -- no, | think what | said is
correct. Yeah, | think that's before the
sigmatropi c rearrangenment.

Q. So your understanding is that when Mata
refers to APE, he's referring to the nol ecule
prior to 1,5-sigmatropic rearrangenment?

A. Yes. That's ny understandi ng, and |
think that's also the case in the Fishkin paper
too, as | recall.

Q. Are you aware by 2007 whether there was
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any way to separately measure APE, both before
and after sigmatropic rearrangement?

MR. MLLS: Objection to form
scope.

THE W TNESS: [|'m not aware that

t here was because | don't think the subsequent

product would be -- the subsequent products
m ght not -- were probably not that stable. In
fact, | think some of the subsequent

chromat ogr aphy was pretty messy.
BY MR. FELDSTEI N:
Q. Are you aware of APE that has undergone
1,5-sigmatropi c rearrangement ever having been
experinmentally verified as of 2007?

MR. M LLS: Objection; form

THE W TNESS: |'m not aware of that.
As | said, it doesn't |look like a particularly
stabl e nol ecul e for chromatography.
BY MR. FELDSTEI N:
Q. And so if you're doing chromatography,
you may be measuring either APE or
sigmatropically rearranged APE?

MR. MLLS: Objection to form

THE W TNESS: No. | think APE

shoul d be stable, at |east stable enough to do
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chromat ogr aphy. | think you can tell the
difference between that and the subsequent
products; however, the subsequent products are
probably going to be very nessy.
BY MR. FELDSTEI N:
Q. What woul d happen to sigmatropically
rearranged APE in a chromatography experinent?
MR. MLLS: Objection to form
THE WTNESS: It's, again -- it is
hypot hetical. This is a charged species, and it
could be a nunber of things to break down.
BY MR. FELDSTEI N:
Q. And what nunber of things would those be?
MR. MLLS: Objection.
THE W TNESS: Coul d hydrolyze, react
wi th water.
BY MR. FELDSTEI N:
Q. The reaction between sigmatropically
rearranged APE and all-trans-retinol in the
second row of Mata Figure 5, that was understood
to be a relatively rare event as of 2007; is
t hat correct?
MR. MLLS: Objection to form
THE W TNESS: |'m sorry. Repeat the

guestion again. APE and which one?
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BY MR. FELDSTEI N:
Q. Al'l -trans-retinol in the second row of
Mata Figure 5, that was understood to be a
relatively rare event as of 2007, correct?

MR. MLLS: Objection; form

THE W TNESS: | -- wouldn't be
relatively rare.
BY MR. FELDSTEI N:
Q. It happens infrequently in vivo?

MR. MLLS: Objection to form

THE W TNESS: That woul d be ny
under st andi ng because, you know, again, we do
have, you know, retinoids floating around our
bodi es, and they don't all turn into |ipofuscin
rapidly.
BY MR. FELDSTEI N:
Q. If the rearranged -- if the
sigmatropically rearranged APE doesn't react
with all-trans-retinol as shown in Row 2 of Mata
Fi gure 5, what happens to it in vivo?

MR. MLLS: Objection to form

THE W TNESS: Well --
BY MR. FELDSTEI N:
Q. Actually, I"mgoing to try to correct the

guestion with your counsel's objection.
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What woul d a person of ordinary skill
under stand regardi ng what woul d happen to
sigmatropically rearranged APE in vivo if it
didn't react with all-trans-retinol?

MR. MLLS: Objection to form
i nconpl ete hypot hetical .

THE W TNESS: Yeah. The -- let me
try to answer your question. | think perhaps
maybe a sinplified -- the answer, if we go to
Fi shkin -- not trying to evade your question.
Fishkin is in Exhibit 1011. In Figure 10
there's something they call a tautomer X. That
is the product of the sigmatropic rearrangenent.
If you'll agree with me about that, that
nol ecul e, as | understand, has not actually been
i sol ated, as far as | know.

BY MR. FELDSTEI N:

Q. And you're referring to tautomer X?
A. Yes. Tautomer X | don't |ike the word
tautomer, by the way, but | can tal k about that
| ater.

But that nolecule -- | don't know that

anyone knows exactly what |evels are present in
vivo in cells or what other fates that m ght

have other than path A and path B, both of which
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are dimerizations.

Q. So I"'mwith you on Fishkin. Sticking
with Fishkin, if -- they call in the top row on
Fi shkin Figure 10, they call -- they identify

species by the initials NRpe, correct?

A. Correct.

Q. And that's the same thing that Mata calls
APE, correct?

A. That's correct, yes.

Q. And what woul d a person of ordinary skill
in the art understand from Fishkin as to where
-- what alternative paths there are for NRpe

ot her than the -- what Fishkin calls the 1,6
proton shift?

MR. MLLS: Objection to form

THE W TNESS: Well, | -- there could
be -- I think this is hypothetical, and | don't
know t hat anyone really thought as -- thought

t hat nmuch about it or they tried to do anything
about it, but, you know, it could be oxidized by
other -- by enzymes, for instance. You could
stick oxygen at some of the usual places on
retinoids; that's a possibility.

BY MR. FELDSTEI N:

Q. Woul d the person of ordinary skill in the
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art as of 2007 understood that there was sone
alternate paths of consunption of NRpe other
t han what Fishkin calls the 1,6 proton shift?
MR. MLLS: Objection to form calls
for specul ati on.
THE W TNESS: | could only
specul ate, but | don't know that there was any
evi dence or anything like that. So in the
absence of evidence, | think a POSA woul d assume
that this, you know, could go on to the
sigmatropi c rearrangenent.
BY MR. FELDSTEI N:
Q. And if you slowed the sigmatropic
rearrangement -- let me try again. And maybe go
back to Mata Figure 5. Let's go back to Mata

Fi gure 5, Doctor.

A. Sur e.
Q. You had said that the CH bond breaking in
the 1,5 rearrangenment of APE -- | think you said

it was an obvi ous possibility for being a
rate-limting step.
I s that consistent with your opinion,
Doctor? Did | get that right?
MR. MLLS: Objection to form

m sstates the witness's testinony.
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THE W TNESS: Rather than say a

rate-limting step, | would say that it would be
obvious for slowing -- if you attenuate that,
you'll get less of a final product.

BY MR. FELDSTEI N:
Q. So when a POSA -- excuse ne -- a person
of ordinary skill in the art as of 2007 woul dn't
have | ooked at the 1,5-sigmatropic rearrangenment
in Mata as being a rate-limting step; is that
correct?

MR. MLLS: Objection to form
m scharacterizes the witness's testinony.

THE W TNESS: Well, | would say that
a person skilled in the art would have | ooked at
this and would have -- it would have been
obvious that if you could slow down the CH
bond- breaki ng step, that you would actually sl ow

down t he whol e process.

By the way, 1'd like to apol ogi ze
for this, but I'mlooking at this nore
carefully, and as | look in Mata, | think this

is actually showing a sort of alnost transition
st at e. | thought before that there was a solid
bond through the H, but | think it's actually

dotted all the way over to the end. Am|
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correct about that?

BY MR. FELDSTEI N:

Q. | don't know that | can see it any
better, but are you answering the earlier
question of whether -- when Mata refers to APE,
whet her he's referring to the pre- or
post-sigmatropic shift?

A. I think, yes. W had a question |like
that, and | want to make sure that | didn't make

a m st ake.

Q. And what is your best understandi ng now?
A. well - -
Q. What i s your understanding now from Mata

as to whether APE refers to species before or
after the sigmatropic shift or, | suppose, both?
A. Well, I think my answer to the question
now, if that's a dotted line. Maybe somebody
else -- well, no, | guess no one else could
answer the question in nmy eyes even with ny

gl asses. Well, this is the only copy.

MR. M LLS: |'m going to issue a
cautionary instruction to the witness not to
specul at e.

THE W TNESS: Okay. | think it's

actually showi ng something that we could call a

Page 85

Veritext Legal Solutions
calendar-pnw@veritext.com 800.831.6973

The Trustees of Columbia Univ. Ex. 2103 - Page 85 of 267

Gene Company Pty Ltd v. The Trustees of Columbia Univ. - [PR2024-00313




© 00 N o o b~ w N

N N N N NN P P P PR P R R R
ag A W N P O © 00 N oo 0o A O N P+ O

transition state, which has got the hydrogen
bonded to the both nitrogen and the carbon.

That's not the way | would have done
it. My inpression was that this was
corresponding to what Fishkin calls the NRpe
where there actually is a solid bond to the
hydr ogen.
BY MR. FELDSTEI N:
Q. So --
A. | want to make sure that |I'm not giving
you anything m sl eadi ng here.
Q. Sure. And if | could try to dumb down,
| ess science to what you're saying, is
it correct that what you're saying now is that
Mat a appears to be using, to your understanding,
APE to refer to both pre- and post-signmatropic
rearrangement ?

MR. M LLS: Objection to form

And caution the witness not to
specul at e.

THE W TNESS: | can't -- |'m not
Mata. | would -- | m ght have done this
differently nyself, but | think I know what he
means then. He is showi ng something that | ooks

more like a transition state than the individual
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conpound.
BY MR. FELDSTEI N:
Q. So would a POSA understand APE in Mata to
refer to pre-sigmatropic rearrangenent,
transition state, post-sigmatropic
rearrangement, or some m x of the three?

MR. MLLS: Objection to form
outside the scope.

Caution the witness not to
specul at e.

THE W TNESS: | could only
specul ate, but | think the problem was --
t hi nk Mata probably -- again, this is what |
woul d have done. | would have shown the
i ndi vidual steps in that case.
BY MR. FELDSTEI N:
Q. So that sigmatropic rearrangenent, a
person of ordinary skill in the art woul dn't
| ook at it as rate limting per se, but would
| ook at it as a place to slow down the overall
reaction rate is my understandi ng of what you
had said earlier, correct?

MR. MLLS: Objection to form
m scharacterizes the witness's testinmony.

THE W TNESS: That's one of the use

Page 87

Veritext Legal Solutions
calendar-pnw@veritext.com 800.831.6973

The Trustees of Columbia Univ. Ex. 2103 - Page 87 of 267

Gene Company Pty Ltd v. The Trustees of Columbia Univ. - [PR2024-00313




© 00 N o o b~ w N

N N N N NN P P P PR P R R R
ag A W N P O © 00 N oo 0o A O N P+ O

of the words, but again, the point is that if
you -- you know, the whole point is here that
you sl ow down the overall -- some step in the
process, you're going to slow down the anount of
the end product. Again, as | said, it's
different than cyclic enzyme reaction here in
terms of what -- when we tal k about
rate-limting steps.

BY MR. FELDSTEI N:

Q. Right. But |I'mjust trying to clarify
the term nol ogy.

Are you saying that a person of ordinary
skill as of 2007 wouldn't | ook at the
rearrangement as a rate-limting step per se,
but as a step that you could slow down?

MR. MLLS: Objection to form
m scharacterizes the witness's testinmony.

THE W TNESS: Again, the point is it
doesn't necessarily matter what's rate limting
in the overall process, but if you can sl ow down
anything on the linear reaction, you'll slow
down the final product.

Again, it's like my anal ogy of
driving from Washi ngton to Nashville and hitting

sl ow spots on the highway. |If you hit a slow
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spot, regardless of where it is, it's going to
take you longer to get here.

BY MR. FELDSTEI N:

Q. Sur e. But can you answer ny question?
What |'m asking is: |Is it correct that a
person of ordinary -- is it correct that, in
your opinion, a person of ordinary skill in the

art would | ook at the sigmatropic rearrangenent
in Mata as a step that could be sl owed down but
not as a rate-limting step per se?

MR. MLLS: Objection to form
m scharacterize the witness's testinmony.

THE WTNESS: | think I've tried to
answer this. As | said, it's not necessarily --

| don't think a POSA is |ooking for the

rate-limting step in a sequence |ike this. |
you can slow down the -- any step in the
reaction, including this -- well, first one or
after the -- after the initial condensati on,

then you can sl ow down the overall reaction.
That's the whole point here.

MR. MLLS: W've been going for
about an hour and because we got -- started |ate
because your flight difficulty.

MR. FELDSTEI N: Let me finish a few
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more questions related to this, Doctor; is that
okay?

THE W TNESS: VWhat's that?

MR. FELDSTEIN: Let nme finish a few
nore questions related to this; is that okay?

MR. M LLS: I s your blood sugar okay
ri ght now, or do you --

THE W TNESS: | haven't neasured it,
but | probably --

MR. MLLS: Okay. We can go --
BY MR. FELDSTEI N:

Q. Can you give me a couple of questions?
A. Okay. We'll do that.

Q. Okay. You let me know when you need to
take a break. But we'll have to refresh

everything all over again.

Oh, what you're saying about being able
to slow down the overall reaction rate, that
woul d be true for any |linear sequenti al
bi ochem cal reaction, that if you can sl ow down
any step, you're saying in essentially any
bi ochem cal synthesis, you're going to slow down
the overall rate; is that correct?

MR. MLLS: Objection to form

i nconpl ete hypothetical.
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THE W TNESS: It is hypothetical,

but the -- okay. Let's say -- trying to think
of a good exanple. Well, if you -- let's say
you -- yeah, if you slow down the -- |I'm

thinking a little bit outside the box here, but
if you -- let's say -- okay. You eat protein.
"1l try to keep this sinple and not have to
i nvol ve too much bi ol ogy.

You eat protein and you have -- you
i nhibit the breakdown of that protein in your
stomach by things called proteases, and they
break it down into am no acids; therefore, you
will have a | ower |evel of individual am no
acids, and you will have |less of those am no
acids to participate in the synthesis of new
proteins in your body.
BY MR. FELDSTEI N:
Q. In other words, if you slow down any
i near reaction of a biological chem ca
reaction, you can slow down any step in any
bi ol ogical -- nmulti-step biological chem ca
reaction, you're saying that it will slowthe
overall reaction rate?
A. Well, the --

MR. MLLS: Hold on. You got to |et
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him finish his question and give me a chance
to object.

THE W TNESS: Al right.

Sorry, Counsel, are you finished?

MR. FELDSTEIN: |'m done.

MR. MLLS: Okay. Thank you. My
objections are to form inconplete hypothetical,
and outside the scope.

THE W TNESS: It is hypothetical,
but -- and | can't speak for every reaction. |
was just basically thinking of a possible
exanpl e here that -- there may be others, but
the point is it's not really the rate. It's
actually how nmuch of the end product you have to
work with.

In the exanmple | just cooked up for
you, it gives you a fewer amno acid to do
things with, and therefore, you would be able to

-- may be able to make | ess protein because of

t hat .

Per haps that's oversinmplified, but,
again, it's the point. This is different than
cyclic reactions here. It's not just the rate,

but it's actually how nuch you actually have to

go on all the way on.
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BY MR. FELDSTEI N:

Q. And anal ogi zed limting reaction to
driving from | think, D.C. to Nashville,
correct?

A. Well, it may not be a perfect anal ogy,
but that's one | thought of.

Q. And even if you have a roadbl ock
sonmewhere on the road, everyone still gets to
Nashville at the end of the day, right?

MR. M LLS: Objection to form
i nconpl ete hypothetical.

THE W TNESS: Well, the -- you guys
didn't -- well, this was on the airplane. You
guys didn't get here |ast night.

BY MR. FELDSTEI N:

Q. | know. That's true and that's funny.
But if you slow down -- if you have a

sl ow point on a highway between here and

Nashville -- assum ng that you haven't shut off

the hi ghway completely, if you slow down

somewhere here between Nashville, everyone still

gets to Nashville, just slower, right?

MR. MLLS: Objection to form
i nconpl ete hypot hetical.

THE W TNESS: Well, the -- yeah,
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this is probably getting too hypothetical. W
could look at it different ways.

Let's tal k about trucks making
deliveries on a specific date when they have to
be here. Perhaps sone trucks won't get there on
time and will have fewer raw materials here to
what ever the trucks were delivering.

BY MR. FELDSTEI N:
Q. Congestion on the highway doesn't stop
you from getting to the endpoint, correct?

MR. MLLS: Objection to form
i nconpl ete hypothetical.

THE W TNESS: It may prevent you
fromgetting there in a timely manner to
actually acconplish your purpose.

MR. MLLS: So we've been going --

MR. FELDSTEIN: Let's take a break.
Thank you for letting me finish.

(Brief break was observed.)
BY MR. FELDSTEI N:
Q. Dr. Guengerich, could you turn to

par agraph number 98 in your declaration?

A. Yeah, | have it.
Q. And a | ong paragraph, but on the part
that is on page 59 -- well, paragraph 98, you're
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di scussing the 1,5-sigmatropic rearrangenent,

correct? I'mjust trying to get back here.
A. Yeah, right.
Q. Okay. And then on -- towards the end of

par agraph 98 on page 59, you say: "That
enzymatic catalysis was very |likely because

i pofuscin formati on was undesirable,” right?

Page 59.

A. I|'"m sorry. Where are you exactly?

Q. Second line down fromthe top of the page
59.

A. Oh, okay.

Q. And 1'11l just read it again.

A. Yeah, no, | see where it says --

Q. 'm just going to read it for the record

agai n, okay?
"Enzymatic catalysis was very likely
because |ipofuscin formati on was undesirable.™
That was your opinion, correct?
A. Well, that's the somewhat general
bi ol ogi cal statenment that, you know, making bad
things is sonething that, you know, animals and
organi sms generally don't do or we don't get
geared up for that. And so we generally don't

have enzymes that make bad things for us;
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al t hough, there are some exceptions, | suppose.
Q. And what you're saying -- you're
referring to the 1,5-sigmatropic rearrangenment
specifically when you say the enzymatic

catal ysis was very unlikely?

A. No.
Q. What are you referring to then?
A. Cl eavage -- well, cleavage of the

carbon-hydrogen bond there. Then | talk about
the enzyme catal ysis, so that could have been
cytochrome p450 hydroxyl ation or sonme ot her
reacti on going on.

Q. Maybe | | ost the thread here. Paragraph
98 starts with "Person of ordinary skill in the
art would thus have had good reason to inhibit

the 1,5-sigmatropic shift," and then you go on,

correct?
A. Ri ght .
Q. And then isn't the statenment on page 59,

"enzymatic catalysis was very unlikely because
i pofuscin formati on was undesirable," referring
back to the 1,5-sigmatropic shift?

MR. MLLS: Objection to form asked
and answer ed.

THE W TNESS: Well, yeah. This
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is -- again, this is kind of hypothetical too.
Basically, | suppose one could also
argue that we m ght have enzymes to get rid of
i pofuscin, but apparently we don't, as far as |
know, so it doesn't -- again, as | think I said
before, it doesn't seemto be that there were
alternative processes that would work on
carbon-20 involving enzymes, in my opinion.
BY MR. FELDSTEI N:
Q. Could I ask a favor? Could you just read
par agraph 98 to yourself first, and then I'1|
ask questions about it and let me know when

you've done that.

A. ' m ready.
Q. At the bottom of page 58, you say: "A
person of ordinary skill in the art would have

recogni zed that cleavage of this carbon-hydrogen

bond."” Do you see that?
A. Yes.
Q. You're referring to the cleavage that

occurs in the 1,5-sigmatropic rearrangenment,

correct?

A. Yes, the one on carbon-20.

Q. And it's the same sentence that continues
where you say: "Enzymatic catalysis was very

Page 97

Veritext Legal Solutions
calendar-pnw@veritext.com 800.831.6973

The Trustees of Columbia Univ. Ex. 2103 - Page 97 of 267

Gene Company Pty Ltd v. The Trustees of Columbia Univ. - [PR2024-00313




© 00 N o o b~ w N

N N N N NN P P P PR P R R R
ag A W N P O © 00 N oo 0o A O N P+ O

unl i kely because |ipofuscin formation was
undesirable.”™ You're referring to enzymatic
catal ysis of the cleavage of the carbon-hydrogen
bond in the 1,5-sigmatropic shift, correct?

MR. MLLS: Objection to form

THE W TNESS: It's more general in
terms of anything that could happen. [|I'm not
aware of enzymes that catalyze 1,5-sigmatropic
shift. But |I think this is actually nore
general in terms of alternative reactions by
ot her enzynmes as wel |.
BY MR. FELDSTEI N:
Q. So you're saying it's more general? Are
you saying that none of the steps in Mata
Figure 5 -- start again.

When you say it's nmore general, are you
saying that it's unlikely that any of the steps
in Mata Figure 5 would be enzymatically
catal yzed because |ipofuscin formation is
undesi r abl e?

A. Well, | think it's more broader than
that. In fact, all of these -- this whole
process had been denobnstrated in vitro. That is
basically you just run the reaction, and you'll

get these products slowly, then, you know, al
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the way, going from-- starting -- of you
started with retinal and mxing it with an am ne
and winding up with things |ike A2E and ATR
di mer.
Q. | apol ogize, but I'm not quite follow ng,
Doct or.

Woul d a person of ordinary skill in the
art in 2007 have expected that enzymatic
catal ysis was very unlikely for Mata's
1,5-sigmatropi c rearrangenment ?
A. It was unlikely? Yes. |'d say so
because, as far as -- and |I think | already
answered this. As far as | know, the
1,5-sigmatropi c rearrangement was unknown for
enzymes.
Q. And woul d a person of skill in the art in
2007 have expected that enzymatic catal ysis was

unli kely for each and every step in Mata

Figure 5 --
A. Yeah --
Q. -- because |ipofuscin formati on was

undesir abl e?
A. Well, if enzymatic catalysis -- as |
said -- we tal ked before. This is known to be a

very slow process, so if any enzymatic catalysis
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was occurring, it would have to be relatively
sl ow.

| mean, there are possibilities, for
instance, if we're looking -- I'"mactually
| ooki ng at Fishkin right now. But | think --
well, let me go back over to -- yeah. Well,
that's about -- can you just | ook at Fishkin,
which is next --

Q. Sur e. ' m going to repeat ny question
whil e you're | ooking so that we're clear on the
t abl e.

Woul d a person of ordinary skill in the
art as of 2007 have expected that enzymatic
catal ysis was unlikely for each and every step
in Mata Figure 5 because, as you say in
paragraph 98, lipofuscin formati on was
undesi r abl e?

MR. M LLS: Objection to form

THE W TNESS: | mean, | think that's
one of the reasons. As | said, it's conceivable
t hat some of these reactions could be -- for
i nstance, the autooxidation could actually -- as
shown in Fishkin nore clearly, could be
catalyzed by an enzyme, but since these have

been denmonstrated to occur in the absence of
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enzymes, there wasn't really a need to invoke --
to suppose that enzymes woul d be invol ved.
BY MR. FELDSTEI N:
Q. So as of 2007, to your understanding, a
POSA woul d have expected that enzymatic
catal ysis was unlikely for each and every step
in Mata Figure 5 because |ipofuscin formation
was undesirable, correct?

MR. MLLS: Objection to form asked
and answer ed.

THE W TNESS: | think it was
unli kely, and, you know, one of the possible
reasons would be that this would be something
that is not favored in the body, and therefore,
one could raise the question why you would have
enzymes overmaki ng these things.
BY MR. FELDSTEI N:
Q. Are there other reasons you're aware of
why a person of ordinary skill in the art in
2007 woul d have expected that enzyme catal ysis

was unlikely for each and every step in Mata

Fi gure 57

MR. MLLS: Objection form

THE W TNESS: Yeah, | think |
answered that. Basically, if you -- as shown --
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f you just m x up these things, you'l

y get the end product, as shown both by
d al so Fishkin, both groups at Col umbi a
Dal | as.

FELDSTEI N:

Do you know where biologically each step

in Mata Figure 5 takes place?

A.
organs?
Q.
A.
| * m not
could b
effects
rel evan
Q.
woul d a
regardi

pl ace?

BY MR.

You're tal king about which tissues or

Yes. MWhich tissues.
Wel |, apparently it happens in the eye.
aware -- | guess it's conceivable this

e happening in other tissues, but the
of -- may not be physiologically

t.

Wthin the structure of the eye, what
POSA as of 2000 have understood

ng what parts of the eye each step takes

MR. M LLS: Obj ection to form
You can answer .

THE W TNESS: Sorry.

What was the date?

FELDSTEI N:
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Q. Sept ember 2007.

A. Oh, sure. Well, since we're | ooking at
Mata, or | am | see that they're actually
| ooking at -- in Figure 3, retina and the RPE

regions in the eye and showi ng that you're
actually getting at | east A2E and A2PE --
di hydro- A2PE formed in those. So that -- no,
t hat woul d be part of the answer.

There may be ot her papers that show
t hese. | can't remember if Fishkin did that or
not or any other papers. At |east those, it was
actually shown in those parts of the eye.
Q. Are you aware of different conpartments
within the eye where visual cycle and A2E
formati on occur?

MR. MLLS: Objection to form and

scope.

THE W TNESS: | think that maybe --
in terms of the fine details of that, | don't
really want to coment on that. That's beyond
my report, | think.

BY MR. FELDSTEI N:
Q. Does it matter to your opinion at all
where specifically or cellularly each step of

Mat a takes place in the eye?
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A. It probably does. Although, the steps --
since it's not enzymatic, | would think it'd be
simlar in ternms of what -- wherever the
retinal dehyde and phosphati dyl et hanol am ne - -
wherever they are, this should happen.

Now, the consequences of -- you know,
different parts may be very different, and al so,
the concentrations of the retinal, with an A,
are going to be variable, I"'msure, in different
parts of the eye.

MR. FELDSTEI N: | can't read that
wor d.
BY MR. FELDSTEI N:
Q. Oh, was there consensus by 2007 on the
bi osynt heti c pat hway for A2E?
A. Well, | think basically the overall
details are pretty much described -- well, in
the patent itself, but also in Figure 5 of Mata
and Figure 10 of Fishkin there.

There are some details that are --
probably are a little fuzzy in ternms of -- maybe
still today, in terms of the -- some of the
steps, but basically those were the accepted --
this was the accepted pathway by individuals in

the field.
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Q. And are you aware of any -- well, Mata
Figure 5 and Fishkin Figure 10, there's sone

common features but also sonme differences,

correct?

MR. MLLS: Objection to form

THE W TNESS: There are. Again, |
said the basic pathways, | think, were agreed

upon. There are some details in the latter
steps in terms of what the possibilities are. |
think also there was sonme anbiguity in terns of
the spectral assignnments of particular

i ntermedi ates to chromatography.

BY MR. FELDSTEI N:

Q. And does it matter to your opinion at all
whet her there were disagreenents on the spectral
assignnents of internmedi ates?

A. In my opinion, not because -- as | tried
to point out before, if you stop -- block the
initial step or the step after the condensati on,
the 1,5-sigmatropic rearrangenment, then the

ot her materials downstream are going be to
attenuated as well, even though there may be
some m nor differences in ternms of what their
spectra are or exactly where the electrons are,

and bonds in sone cases.
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Q. And so it also doesn't matter to your
opi ni on whet her there was a | ack of consensus
regardi ng the biosynthetic pathway for A2E as a
whol e, correct?

MR. M LLS: Objection to form

THE W TNESS: For A2E?
BY MR. FELDSTEI N:
Q. Correct.
A. | think the point in nmy report is that
basically, if you block the 1,5-sigmatropic
rearrangement, you will block everything
downstream and some of the fine details of
exactly how that happened may not be an issue
because you're going to block everything.
Q. And Fishkin actually doesn't cal
1,5-shift -- Fishkin calls it a 1,6-shift and
characterizes as a tautomer, correct?
A. Well, this is a little confusing, and
basically -- | guess, first of all, the
difference between 1,5 and 1,6 in the
nomencl ature depends on whether you include the
hydrogen and counting that, and so whether you
get the 5 or 6. | prefer -- generally, in the
literature, the 1,5 is more comon for this,

t hough. So I've use the 1,5-sigmatropic
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rearrangement in nonmencl ature.

The tautonmer X, in a sense, yes, it can
be a tautomer in ternms of whether you have an
enam ne or an im ne; however, the matter of fact
is that the 1,5-sigmatropic shift is not a
tautomeri zati on because it's not reversible.

Q. And does tautomer inply reversible?

MR. MLLS: Objection to form

THE W TNESS: That's the general
principle, yes. And | would cite -- | think
it's one of the exhibits is the part of the
March textbook, which | have on ny shelf, by the
way, and |I'd say it can solve it again.

But, yeah, tautomers are things that
are reversible, and they may be slow. Some of
these may be slow, some may be very fast, but
tautomers are reversible.
BY MR. FELDSTEI N:
Q. And so when earlier you were referring to
Figure 5 of Mata, trying to figure out whether
it was dotted lines or solid lines, that
intermedi ate state is consistent with reversible
tautomeri zati on?
A. No.

MR. M LLS: Objection --
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Sorry.

THE W TNESS: ['"m sorry.

MR. MLLS: Were you done?

OCkay. Objection to form

THE W TNESS: No. | don't interpret
t hat as being reversible. | interpret that as
bei ng probably a transition state on the way.
|f you go to Roth and Konig, they actually talk
about the mechanism and even by 1966, | think
t here was general agreenment that this was a --
what we call a synchronous reaction. That i s,
basically, we weren't shifting protons or
hydride ions. It was something that was an
i nternal reaction.
BY MR. FELDSTEI N:
Q. That consensus you're referring to is the
ultra-sinmplified symetric --
A. Yes.
Q. -- carbohydrate, correct?

MR. MLLS: Sorry, Doctor, you got
to let himfinish his question and give me a
chance to object, okay?

THE W TNESS: Al right.
BY MR. FELDSTEI N:

Q. That consensus you're referring to is the
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ultra-simplified symmetric hydrocarbon, correct?
MR. MLLS: Objection to form
THE W TNESS: Yes. It was -- the
wor k was done with those nodels, but ny
extension, | think -- my opinion, yeah, it
applies to other systens as well to interpret
t he synchronous reaction. |'mnot --

BY MR. FELDSTEI N:

Q. Sorry, keep going.
A. Okay. | was still talking, so it's okay.
The -- yeah, it's -- | am not aware of

any evidence in the literature for the shift of
an actual proton or hydrogen atom or a hydride
ion, which would involve intermedi ates.
Q. As of 2007, an ordinary person of skil
in the art would have understood that there was
not consensus on whether the APE rearrangenent,
what you call 1,5 or 1,6, was irreversible or
reversi ble as of tautomer, correct?

MR. MLLS: Objection to form

THE W TNESS: |'m not aware of any
evi dence that it was reversible.
BY MR. FELDSTEI N:
Q. Peopl e are characterizing it as tautomer,

correct?
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MR. MLLS: Objection.

THE W TNESS: The tautomer is not
used, | don't think, in the proper sense. One
can take a tautomer of -- take tautomer X, and
you can actually shift the bond to convert that
enam ne structure to an i m ne.

And that is tautomerization in the
classic sense, but you can't take what's call ed
tautomer X and go back to NRpe. |'m not aware
of anybody's ever shown that, and it isn't going
to happen.

BY MR. FELDSTEI N:

Q. But you understand that by 2007 people
continued to call that species tautoner,
correct?

MR. MLLS: Objection.

BY MR. FELDSTEI N:

Q. Taut omer .

A. Well, as | said, certainly, Fishkin and
Nakani shi did, but it is a tautomer, but it's
the tautonmeric -- the tautomeric formof that is
not in NRpe. And they don't show that as being
reversible either, | m ght add.

Q. Well, no one has been able to directly

probe the 1,5 or 1,6 rearrangenent, correct?
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sense of

MR. MLLS: Objection to form
THE W TNESS: Directly probe in the

maki ng NRpe and then | ooking at the

direct reaction product?

BY MR. FELDSTEI N:

Q. Ri ght .

A. No, |I'm not aware that that's happened.
That usual -- apparently breaks down to go on
with the follow ng reactions after that.

Q. So your -- your statenment about no one
showing it to actually be a tautomer applies
equally to no one's actually shown it to be
irreversible, correct?

MR. MLLS: Objection to form asked

and answer ed.

THE W TNESS: | think |I've answer ed

it. There's no one -- as far as -- |'m not

sure. I
t hat that

case.

don't think anybody's even postul ated

woul d be reversible in this particular

BY MR. FELDSTEI N:

Q. | t

was unknown as of 2007 whet her the

rearrangement of NRpe was or wasn't reversible,

correct?

MR. MLLS: Objection to form asked
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and answer ed.

THE W TNESS: ' m not aware that
anybody even proposed that. It seens extrenely
unli kely to me fromnmy know edge of chem stry
that it would be reversible.

BY MR. FELDSTEI N:

Q. Sure. But fromyour investigation of the
[iterature, you didn't see anywhere where it was
resolved that it was or was not reversible,
correct?

MR. MLLS: Objection to form asked
and answer ed.

THE W TNESS: Well, | guess one
thing | could say is that the absence of
evidence is evidence for the absence of that
reaction.

BY MR. FELDSTEI N:
Q. And so the absence of evidence that it's
not -- okay. |''m going to | eave that one al one.

MR. MLLS: Sorry. Was the answer
that reaction or the back reaction?

THE WTNESS: |'m sorry. \What --
what did | say? Are you trying to -- asking ne
to clarify?

MR. MLLS: Go ahead, Jen, ask what
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you want to clarify.

The transcript says "that evidence
for the absence of that reaction.”

THE W TNESS: The back reaction.

The back reaction doesn't occur.

BY MR. FELDSTEI N:

Q. Does it matter to -- maybe | asked this;
| apol ogi ze.

Does it matter to your opinion in this
case where each step in Mata Figure 5 takes
place in the cellular conmpartnments of the eye?

MR. MLLS: Objection to form
i ncompl et e hypot heti cal .

THE WTNESS: I'mthink -- |I'm not
sure. Maybe you asked me that. | don't know if
you broke it up into individual steps.

| would think it'd be highly
unli kely that these intermedi ates woul d probably
transfer from-- well, conmpartnment to
confortable within the eye.

It would matter because | suppose --
you know, if it could happen; although, | doubt
that it does, and |I'm not aware there's any
evi dence that there is transport or passive

defusion from one conpartnent in the eye to the
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next .

MR. M LLS: Sorry, just so -- did he
say would matter or wouldn't matter?

MR. FELDSTEI N: Yeah, | nmean, we're
not going to be able to deal with every
guestion, okay?

THE COURT REPORTER: When | go back
and listen to it -- | mean, it's hard to hear in
here, and |'m doing ny best.

MR. MLLS: No. You're doing a
great | ob. | don't nmean to suggest anything
different.

THE COURT REPORTER: |If you want to
ask himthat question, and then |I have it right
on record.

MR. FELDSTEI N: | don't think we can
do it with every question. You can do it on
redirect.

BY MR. FELDSTEI N:
Q. Doctor, if one or nore -- et me start
agai n.

If some intermediate in Mata Figure 5
were transferred between conpartnments in the
eye, how would that impact your opinion?

MR. MLLS: Objection to form
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THE W TNESS: Well, |I'm not sure --
as | think about this, |I'"m not sure how much
that would really matter. The inmportant thing
is the end products which are deleterious to the
menmbr anes, and it's where they are.

Now, if they're -- now, if you're
doing the initial sigmatropic rearrangenment in
the same conpartnment or in another space but the
materials get to the, you know, relevant or nost
sensitive part of the eye, that's what really
counts.

BY MR. FELDSTEI N:
Q. So it doesn't matter, then, as relative
to your opinion where each substep in Mata
Figure 5 occurs within the eye's cellular
conpartment; is that correct?
A. Well, it's probably nore conplicated than
t hat because it would actually matter about the
rates at which they nmove to other conpartnments
and if there were any alternative fates for
t hose.

Again, the bottomline is where the end
products are is really the dangerous area. It
also mght relate to where the retinal dehyde is

nmost concentrated in the first place.
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Q. Is it fair to say that the opinions
expressed in this case, you didn't consider
where in the eye cellular conmpartments, each
step of Mata Figure 5 takes place?

MR. MLLS: Objection to form

THE W TNESS: It's been
hypot hetical, and I did not specifically go into
that. The report's already pretty long and

coul d have been -- could have made it a | ot
| onger, | suppose, considering every
possibility.

BY MR. FELDSTEI N:
Q. And where you have nmultiple partially
rate-limting steps in a reaction, you can't
predi ct whether slowi ng one of those steps is
going to have any significant impact in vivo; is
t hat correct?

MR. M LLS: Objection to form

THE W TNESS: Well, that's a good
guestion, and this is actually been kicked
around, as you probably know, in terms of drug
oxi dati ons and deuterium substitutions and
things |like that as well.

| think when you have a high -- when

you have a -- for instance, a high isotope,
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effect, you're able -- or even any kind of a
simple chemcal inhibitor for a step, you have
the possibility that the in vitro effect will be
seen in vivo.

In this case, it's -- it's alittle
bit sinmpler than for an enzyme reaction because
we're just |l ooking at the inhibition of the
overall process which is nonenzymati c.

Havi ng said that, it would be
difficult to predict exactly how nmuch you're
going to have an effect for inhibition. This is
a typical comon problem | don't want to
bel abor this, but medicinal chem sts and the
pharmaceuti cal industry deal with this all the
time. They're trying to develop inhibitors;
some of them work very well in vitro or in
cells, and then they just don't work in vivo as
wel | .

BY MR. FELDSTEI N:

Q. I wasn't asking about cal cul ati ng
specific reactions slowy, and I want to make
sure that you understood, | was asking about a
case where you have nultiple partially limting
steps, not merely in vitro to in vivo.

Can | ask the question again, Doctor?
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A. Yes, why don't you do that.

Q. Where you have multiple partially
rate-limting steps in a reaction sequence, you
can't predict whether slow ng one of those steps
is going to have any significant inpact on the
overall reaction rate in vivo, correct?

MR. MLLS: Objection to form
i nconpl ete hypot hetical.

THE W TNESS: It's hypothetical. |
woul d say yes, one can predict, but one does
have to do the testing and to see if this really
happens, yes.

BY MR. FELDSTEI N:

Q. Okay. Are you aware of whether it was
under st ood by a person of ordinary skill in the
art as of 2007 whether the mechani sm of A2PE H2
formation varies with the generic etiol ogy of
the di sease?

MR. M LLS: Obj ection; form and
scope.

THE W TNESS: | don't know, and
don't have an opinion about that.

BY MR. FELDSTEI N:
Q. Mata itself doesn't teach that putting

deuterium at the C20 position would materially
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slow the formati on of A2E. That's your
interpretation, correct?

MR. MLLS: Objection to form

THE W TNESS: Mata doesn't address
t he deuterium approach, and in the Mata -- yeah,
it's not addressed in the Mata paper. No,
that's correct.
BY MR. FELDSTEI N:
Q. Are you aware of anyone prior to the '045
pat ent suggesting that deuteration of carbon-20
woul d sl ow the formation of A2E?

MR. MLLS: Objection to form

THE W TNESS: No, |'m not. | was
just looking at Fishkin, and | don't
specifically see that mentioned right here;
al t hough, obviously, the Colunbia group actually
was t hinking about that shortly thereafter.

BY MR. FELDSTEI N:

Q. We were tal king earlier about paragraph
98. Do you still have that opened?

A. | do.

Q. At the end of -- towards the bottom of

page 58, one line up fromthe bottom you write:
"A person of ordinary skill in the art would

have recogni zed that cleavage of this
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car bon- hydrogen bond woul d have al ready been
relatively slow under physiol ogical conditions
absent enzymatic catalysis,” and then it goes
on, correct?

A. Yeah. Yes.

Q. There are no references that actually
teach that cleavage of this carbon-hydrogen bond
woul d have been relatively slow under
physi ol ogi cal conditions, correct?

MR. M LLS: Objection; form

THE W TNESS: Well, I think if you
actually |l ook at -- well, several papers,
i ncluding Fishkin and -- and Mata, basically it

was a slow reaction. This was not a very
efficient reaction, and | can't remenber exactly
how | ong they incubated these things. | do know
in the patent and the subsequent paper by Kim
but it -- these things took a long time in the
artificial systenms in vitro, yes.

BY MR. FELDSTEI N:

Q. I's there anything specific in Mata that
you can point to teaching that cleavage of the
car bon- hydrogen bond that you reference was
recogni zed to be relatively slow under

physi ol ogi cal conditions?
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A. The Mata actually worked primarily with
extracts. " m just |ooking at Fishkin to see

what their in vitro process involved.

Q. So you want to do one at a time?
A. Yes, let's do that.
Q. For Mata -- the question for Mata: I's

t here anything specific in Mata that you can
point to teaching that cleavage of the
carbon- hydrogen bond that you referenced was
recogni zed to be relatively slow under
physi ol ogi cal conditions?

MR. M LLS: Obj ection to form

THE W TNESS: | don't see anything
specifically in Mata, since they were working
primarily with extracts. Il"m Il ooking -- can we
go on to Fishkin now?
BY MR. FELDSTEI N:
Q. Sur e. Let me ask that question.

Is there anything specific in Fishkin
that you can point to teaching that cl eavage of
the carbon-hydrogen bond you referred to in
paragraph 98 was recognized to be relatively
sl ow under physiol ogical conditions?

MR. M LLS: Objection to form
THE W TNESS: Well, | would say,
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| ooki ng at Fishkin, I think their conditions
were fairly -- they started with
all-trans-retinol -- retinal, and they actually
did sone reactions here, and | think they were
fairly long-term as, apparently, |I'm | ooking
here.

BY MR. FELDSTEI N:

Q. But they didn't isolate the

car bon- hydrogen bond cl eavage nmeasurenents,

correct?
A. No. No, that's correct.
Q. So is it correct that Fishkin does not

show recognition that cleavage of the

car bon- hydrogen bond referred to in paragraph 98
of your report was recognized to be relatively
sl ow under physi ol ogical condition?

MR. MLLS: Objection to form
m scharacterizes the witness's testinony.

THE W TNESS: Probably the best
thing here in Figure 4 is Fishkin, which
basically deals -- well, that's starting with
ATR di mer. |'m sorry. Unless they started
everything with ATR di mer. No, no, no.

Well, as I'"'mreading this, the

conditions are fairly conplicated and in sone
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cases not as clear as | would hope. And they
are -- they are not what | call physiol ogical
t hen.

| think my opinion would be that
t hese conditions were actually used to force the
reaction to make these products.

BY MR. FELDSTEI N:

Q. So is there something specific in Fishkin
showi ng recognition that cleavage of the

car bon- hydrogen bond you referred to in

par agraph 98 was recogni zed as being relatively
sl ow under physiol ogical conditions?

MR. MLLS: Objection to form asked
and answer ed.

THE W TNESS: | don't see a
specific, you know, reference in Fishkin to
that. Obviously, the authors were thinking
about this because they cane up with the patent
the next year or two then, but | don't see a
specific coment about this.

BY MR. FELDSTEI N:

Q. Whi ch patent did they cone up with the
next year?

A. Well, | thought it was the -- the first

one was 432, right?
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Q. The patents and the | TRs?

A. Yeah. As | recall, the filing date was
2007, or was it -- did they submt -- no --
2007, not 2006.

Q. So we're turning to paragraph 98 of your
report, the sentence that begins two |ines up
fromthe bottom of 58.

Just to state what's obvious, you don't
cite any literature showi ng recognition in the
art that cleavage of the referenced
car bon- hydrogen bond woul d have been recogni zed
as being relatively slow under physi ol ogi cal
condi tions, correct?

MR. MLLS: Objection to form

THE W TNESS: Well, the -- although
it's only a nodel, we do have the general
i nformation about 1,5-sigmatropic
rearrangenments, then, and that goes back to Roth
and Koéni g, and, you know -- and | guess,
actually, subsequent material that was actually
publ i shed since then before the patent.

BY MR. FELDSTEI N:

Q. wel | - -
A. Those -- well.
Q. Just to be clear, Doctor, the question
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was a very obvi ous question.
You don't cite any support in paragraph

98 for this assertion of what a POSA woul d have
recogni zed as being slow under physiol ogi cal
conditions, correct? There's just no citation
in that paragraph?

MR. MLLS: Objection to form

THE W TNESS: Perhaps it would have
been better to actually put another citation in,
but again, there are, or there were some, that
are in the exhibit -- that we put in the
exhi bits.
BY MR. FELDSTEI N:
Q. Sure. Can you just confirmthat you
don't cite any support in paragraph 98 for this
assertion?

MR. MLLS: Objection to form asked
and answer ed.

THE W TNESS: Yeah, | -- there's no
citations in paragraph 98.
BY MR. FELDSTEI N:
Q. Okay. And in ternms of Roth, we've
al ready addressed that Roth was not under
physi ol ogi cal conditions, correct?

MR. MLLS: Objection to form
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THE W TNESS: | think that's the
point. Roth had to use sone extreme conditions
to get the action to work. So it was definitely
not physi ol ogi cal. It was high tenperature and
long tinme.

BY MR. FELDSTEI N:

Q. And Roth was chem cally and structurally
a very different nolecule what Mata call ed APE,
correct?

MR. MLLS: Objection to form

THE W TNESS: It was different, but
it was the same rearrangenment, yeah.

BY MR. FELDSTEI N:

Q. Okay. What type of evidence would have
been needed to determne if that bond breaking
really was or not rate limting in the formation
of A2E?

MR. M LLS: Objection to form
i nconpl ete hypothetical.

THE W TNESS: Well, it's
basically -- well, the answer, in part by the
experiments that were presented in the patent
and also later by Kim-- actually, | think it
was the same evidence there.

Basically, you synthesize both
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mol ecul es and | ook at their rates of breakdown.
BY MR. FELDSTEI N:

Q. In your own research, what do you do to
determne if a step is rate limting in a

multi step reaction?

MR. MLLS: Objection; form

THE W TNESS: There are two
things -- and, by the way, | think essentially
everything I've done is actually with enzynes,
so it's -- some may or may not apply.

There are two things: W can either
measure a step directly in sonme cases with --
for instance, with a cytochrone p450, we can't
measure every step. What we can do is | ook at
the rate of carbon-hydrogen or the -- we | ook at
the -- we can |l ook at a kinetic isotope effect
for the breaking to see if that step is at | east
partially rate Iimting.

BY MR. FELDSTEI N:

Q. And why can't you |l ook at it and say
there's a carbon-hydrogen bond breaking;
therefore, it'll be partially rate limting?

MR. MLLS: Objection to form
i nconpl ete hypot hetical.

THE W TNESS: It's -- well, it --
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you can't do that because, you know, different
enzymes -- when we're conparing different
enzynmes, they have different rates for various
steps, and they're controlled in that way, and
so there is some variability, yes.
BY MR. FELDSTEI N:
Q. And does it vary not only by enzyme but
by substrate?

MR. MLLS: Objection to form and
i nconpl ete hypothetical.

THE W TNESS: There is sone
vari ation by substrate. Yeah, we've publish
widely -- widely on that, and so there are a
number of different factors. Again, this is a
little bit -- it's a different situation
Cytochrome p450 cycle takes nine steps if it's a
cyclic reaction, and it's not a matter of just a
sinple linear chem cal reaction.
BY MR. FELDSTEI N:
Q. And again, what you're saying -- what
you've said is that any linear chem cal reaction
with a CH bond breaking could be slowed by
changi ng hydrogen to deuteriun?

MR. MLLS: Objection to form

i ncompl ete hypothetical, asked and answer ed.
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THE W TNESS: It is hypothetical
because you're tal king about all carbon-hydrogen
bonds and different types of reactions that
occur by entirely different mechani sms, so one
doesn't -- cannot -- well, you have to consider
each one individually or at least in terns of
the class of mechanism
BY MR. FELDSTEI N:

Q. In general -- even if there are
exceptions, in general, is it correct that
you're saying that for a linear chem ca
reaction with the CH bond breaking, that it
could be sl owed by changi ng hydrogen to
deut eri un?

MR. MLLS: Objection to form
i nconpl ete hypot hetical.

THE W TNESS: It's hypothetical; in
principle, it could but not necessarily. It
just depends. You know, one has to consider the
mechani sm of how you're doing that, yes.

BY MR. FELDSTEI N:
Q. And why not necessarily, and what would a
person have to consider?

MR. MLLS: Objection to form

scope.
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THE W TNESS: It is out of the scope
here. There -- and | could wite a whol e not her
report on that, but there are different ways of
breaki ng CH bonds. In cytochrome p450
reactions, which I'"'mnmst famliar with, we're
abstracting hydrogen atonms, and that kind of
mechanismis very sensitive to a kinetic isotope
effect. |In other types of enzyme reactions,
basically, there are deproteinated to form
carbon ions.

You know, in other cases, you can
take off hydrides -- hydride ions to form up
carbocation. So these are very different
mechani sns, and so the principles are very
different. One has to consider this in terns of
predicting whether or not you're going to have a
ki netic isotope effect.

BY MR. FELDSTEI N:
Q. And | apol ogi ze. | was not trying to ask
about enzymatic reactions. So let me try to
make a better question.

In general, even if there are exceptions,
is it correct that for |inear nonenzymatic
chem cal reactions with a CH bond breaking, that

it would be slowed by replacing hydrogen to
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deut eri unf?

MR. M LLS: Obj ection to form
i nconpl ete hypothetical, scope.

THE W TNESS: My answer is the sane.
It depends on the mechanism Here we have in
1,5-sigmatropi c rearrangement, we have a
concerted synchronous mechani sm which is
consistent with a high kinetic isotope effect.

Agai n, you know, have other kinds of
purely chem cal mechani sns where one is
abstracting a hydride ion or -- or a -- |I'm
sorry -- hydride ion or a proton.

BY MR. FELDSTEI N:

Q. And in general, even if there are
exceptions, is it correct that, in your opinion,
for a nonenzymati c hydrogen subtraction
reaction, that changi ng hydrogen to deuterium
woul d sl ow the overall reaction?

MR. M LLS: Objection to form
inconmpl ete hypothetical, outside the scope,
asked and answer ed.

THE W TNESS: Yeah. That depends on
t he mechani sm and one can't say that that's
al ways going to happen or not. Yeah.

BY MR. FELDSTEI N:
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Q. Is it right that oxygenation in a
mul tistep reaction can be slower than CH bond
br eaki ng?
MR. MLLS: Objection to form
i ncompl et e hypot heti cal .
THE W TNESS: Woul d you repeat the
guestion? | don't...
BY MR. FELDSTEI N:
Q. Is it right that oxygenation in a
mul tistep chem cal reaction can be slower than a
CH bond breaking in that nultistep reaction?
MR. MLLS: Same objections.
THE W TNESS: s oxy- -- can
oxygenati on be slower than --
BY MR. FELDSTEI N:
Q. Car bon- hydrogen bond breaki ng.

Let me just try again.

Can the rate of an oxygenation reaction
in a multistep process be slower than the rate
of a carbon-hydrogen bond breaking in that
mul tistep process?

MR. MLLS: Objection; form
i nconpl ete hypot hetical .
THE W TNESS: Okay. Did you say

oxi dation or oxygenation?
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BY MR. FELDSTEI N:

Q. Oxi dati on.
A. So can oxidation slower than the rate --
well, yes is my best answer; it can be. This is

ki nd of hypothetical and sort of just searching
around in nmy head for what kind of examples one
woul d t hink about.

Q. Is there a difference in the effect of CH
bond breaking on the rate of reaction on whether
it's an al kele [sic] hydroxylation or some other
type of bond breaking?

MR. MLLS: Objection to form
i ncompl et e hypot heti cal .

THE W TNESS: Ot her form of bond
breaki ng. The answer is yes, at |east in
enzymes.

BY MR. FELDSTEI N:
Q. And what about in nonenzymatic reactions?

MR. M LLS: Objection to form
i nconpl ete hypot hetical.

THE W TNESS: \What was the question
agai n?

BY MR. FELDSTEI N:
Q. Is there a difference in the effect of

deut erati on where the bond breaking is an al kel e
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[sic] hydroxylation as conpared to other CH
bond- br eaki ng nonenzymati c reactions?

MR. M LLS: Obj ection to form,

i nconpl ete hypothetical.

THE W TNESS: " m not sure -- |
can't answer that wi thout putting a | ot of
t hought into it in terms of an example for a
nonenzymati c system | just haven't thought
about it.

MR. M LLS: Are you noving to a new
line of questions? W're almost to the hour if
you're moving to a new |line of question.

MR. FELDSTEIN: |'m novi ng.

MR. MLLS: Should we take a break
now?

MR. FELDSTEI N: Sur e.

(Brief break was observed.)
BY MR. FELDSTEI N:
Q. Going to switch gears a little bit.
Doctor, could we turn to Exhibit 1008.
A. Okay. | have it.
Q. You' ve considered Exhibit 1008 in your
opi ni ons here, Doctor?
A. Yes, this is the German patent.

Q. Can we call it Ortho?
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A. Yeah, we'll call it Ortho. Yeah.

Q. Okay.

A. | think I did in the references, in the
citations.

Q. Is it correct that the only vitamn A
taught in Ortho is non-deuterated vitamn A?
A. That's correct.

Q. And do you understand whether Ortho is
teaching use of vitamn A to address vitamn A
deficiencies?

MR. M LLS: Obj ection; form

THE W TNESS: That is -- that's a
general statenment, but, yes, | would agree that
basically you're -- it's a vitamn

suppl ementation with a bunch of other stuff
added too. Yeah.
BY MR. FELDSTEI N:
Q. So it's not treating a method of
treatment with vitamn A, but for vitamn
deficiencies, correct?

MR. M LLS: Obj ection to form,

i nconpl ete hypot hetical.

THE W TNESS: The -- well, it's a
little complicated. It certainly is, as the
specification started out, it related to
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carotenoi d containing product, basically as a
source of vitamn A, and then they're adding a
bunch of antioxidant vitam ns and m nerals as
well to that. Yeah, that's the approach of this
is using -- that Ortho is using here, yes.
BY MR. FELDSTEI N:
Q. And its goal is to get nore vitamn A
into the eye, correct?

MR. MLLS: Objection to form

THE W TNESS: | -- that's -- again,
it's kind of general, but that's basically what
| think this is, yes. It's -- they're using
suppl ements to do that, and, you know, perhaps
they're doing other things as well, but
basically the point is it's a vitamn A
suppl ement .
BY MR. FELDSTEI N:
Q. And vitam n A supplement to the eye wl
further feed the visual cycle, correct?
A. Il would -- | think that's the concept
that Ortho is pushing here in this application
or whatever it is. O actually vio path.
Q. Okay. And Ortho is not addressing
Stargardt's di sease at all, correct?

MR. MLLS: Objection to form
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THE W TNESS: | don't think they
specifically said that. In fact, 1'm not
sure -- well, they talk about, | guess, in their
par agraph 2 or whatever it is too, they say
age-rel ated eye di sease such as macul ar
degeneration or senile cataracts, but they don't
really specify very much in ternms of the
specific eye di seases beyond that.

BY MR. FELDSTEI N:

Q. And by 2007, the person of ordinary skill
woul d have understood that vitamn A
contraindicated for the treatment of Stargardt's
di sease, correct?

MR. MLLS: Objection to form
i nconpl ete hypot hetical .

THE W TNESS: Yeah, | don't have a
comment on that. | didn't address that
specifically.
BY MR. FELDSTEI N:
Q. Does it matter to your opinions in this
case at all whether vitamn A was understood by
2007 to be contraindicated for Stargardt's
di sease?

MR. MLLS: Objection to form

i ncompl ete hypothetical, asked and answer ed.
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THE W TNESS: | didn't address that

I ssue.

BY MR. FELDSTEI N:

Q. Sur e. | understand you didn't address
it, but I'm asking: Does it matter to your
opi ni on whet her or not vitamn A was understood
to be contraindicated for Stargardt's disease.

MR. M LLS: Objection to form
i nconpl ete hypot hetical.

THE W TNESS: It doesn't matter to
my opinion regarding the material | do have in
the report.

BY MR. FELDSTEI N:

Q. Oh, |1 had one nore question about Ortho.
Actually, Caroline had one nmore question about

Ortho. But does Ortho teach giving vitamn A

al one?

MR. M LLS: Obj ection to form

THE W TNESS: Apparently not. They
have a |list here, and | don't see offhand
anywhere where they talk about vitamn A
separately.

MR. FELDSTEI N: Did you pull 2006,
Dr ew?

BY MR. FELDSTEI N:
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Q. G ve you 2006, Doctor. Are you famliar
with 2006, Doctor?

A. Yes, | am
Q. And how are you famliar with 20067
A. Well, I'"ve read it and studied it, and

sonme of it overlaps with the 405 patent.

Q. When was it that you read and studied it?
A. Oh, | don't know. During the |ast nonth,
maybe before that; |1'm not sure.

Q. Do you recall when you first reviewed the

text of Exhibit 20067?

A. Not specifically.
Q. General ly?
A. | really don't remenber if | |ooked at it

before the |l ast round of preparation or not.
Q. This is from the Journal of Biological

Chem stry, correct?

A. Yes.

Q. And that's where you said you were an
editor; is that correct?

A. Yes. | did not review this paper, as

best of my recollection.
Q. What time period were you ever at the
Jour nal of Biological Chem stry?

A. Well, | was an associate editor from 2006
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to 2022. | think this is in my report anyway,
but | was deputy editor from 2013 to 2022, and I
was the interimeditor in chief on two
occasions, | think from 2015 to '16, and then |
forgot the other time, but anyway.
Q. And so you were an editor at the tinme
t hat Exhi bit 2006 was published, correct?
A. Yes.
Q. And what's the process by which a
manuscript is reviewed and accepted for
publication in the Journal of Biological
Chem stry in and around 20117
A. Al right. | can comment on that. |'1lI
try to keep it brief and not get into the weeds
too much in the interest of tine.

Basically, authors submt manuscripts to
the journal. They are then assigned to the
i ndi vi dual associate editors. At that tinme we
had about 20 or 25, and they're assigned by
either the editor in chief or the deputy editor,
who was sonmetimes nysel f.

And then the associate editor,
depending -- and these are based on the subject
matter and the expertise of the individual

associ ate editors. These are then actually sent
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out to, usually, at |least two editorial board
members for comment. On the basis of those
comments, the associate editor will make a
decision as to whether the paper should be
accepted, revised, or rejected.

Q. And how are the reviewers sel ected?

A. On the basis of their expertise. Most of
reviews are done by menbers of the editorial
board. There -- at |east at that time, there
wer e about 6 or 700 people on the editorial
board; people throughout the world selected from

different areas to give us diversity across the

spectrum
Q. And are the reviewers at | east persons of
ordinary skill in the art in the area they're

revi ewi ng?
MR. MLLS: Objection to form

i nconpl ete hypot hetical.

THE W TNESS: That -- |'m not sure |
can give you a blanket answer on that. | think
they're pretty generally good. | nean,

obviously the journal, you know, dealt with
t housands or maybe over 10,000 papers a year,
and | can't vouch for every single paper.

BY MR. FELDSTEI N:
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Q. Was the intent to give it to reviewers
who are at |east ordinary skilled in the art
they were review ng?

MR. MLLS: Objection to form
i ncompl et e hypot heti cal .

THE W TNESS: Yeah. People are -- |
don't disagree with that. Yeah, that was our
goal to actually get the nost appropriate
revi ewers who were know edgeable in the field
and al so known for their fairness.

Q. Ckay.

MR. FELDSTEIN: Can you mark
Exhi bit 20567

(Exhi bit Nunmber 2056 was nmarked.)

MR. M LLS: ' m going to register
obj ections to this document which has been
mar ked as 2056 on the basis it's not an
aut henti cated docunent; there is no sponsoring
witness to provide authentication or foundation
for it. | object on the basis of hearsay.
object on the basis that it's a post-critical
date document and for |ack of foundation.

BY MR. FELDSTEI N:
Q. Doctor, can you identify Exhibit 20567

MR. M LLS: Objection; |acks
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f oundati on.

THE W TNESS: | -- well, perhaps |
guess | m sspoke. | was the associate editor on
this. This is a -- I"'mnot quite sure |egally;

it does seem generally, manuscript reviews are
consi dered confidential, and | don't know if you
subpoenaed or what.

| did review it, and it appears to
have reviewed generally well, and it was
publ i shed. | apologize if | didn't recognize
that | was the editor. On ny behal f, at that
time | remenber one year | handled, | think, 600
manuscri pts myself as the associate editor, and
this was -- went on for years, so | can't -- and
at that time | didn't have as much interest in
retinoids, so | just forgot about that.
BY MR. FELDSTEI N:
Q. And just in terms of identifying
Exhi bit 2056, is it correct that this is an
e-mai |l sent on your behalf by your secretary
Kristin Trisler to Ilyas Washi ngton at Col unmbi a
Uni versity?

MR. MLLS: Objection to form
f oundati on.

Caution the witness not to
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specul at e.

THE W TNESS: It's Kathy Trisler for
the record, but this is my secretary, and she
was wor king for the JBC, but it appears to be.
| have no reason to doubt that.

BY MR. FELDSTEI N:

Q. So it appears to be, and you have no
reason to doubt this is an e-mail sent on your
behal f by your secretary Kathy Trisler to Ilyas
Washi ngton at Col unbi a University regarding the
paper titled "Deuterium Enrichment of Vitamn A
at the C20 Position Prevents the Formati on of

Detrimental Vitamn A Dimers (inaubible)",

correct?
A. Yes.
Q. And can you turn to the second page?

Under your name, F. Guengerich, associate
editor; do you see that?

A. Yes.

Q. What's below there where it says
"Reviewer 1? MWhat is that?

A. Comments for the author. These are

what -- since we're going on with this, these
are what are actually submtted to the associate

editor to be passed on to the authors.
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Q. And can you read -- 1'Ill just read what
the comment from Reviewer 1 says.
“"This is an innovative paper on the use

deuteriumvitamn A to provide a significant
ki netic isotope effect to slow the rate of
di merization retinaldehyde that can lead to the
producti on of ATR dimers that proceed the onset
of macul ar degeneration.”

MR. M LLS: Objection to form
BY MR. FELDSTEI N:
Q. That's what you're Reviewer Nunber 1
comment ed, correct?

MR. M LLS: Objection to form

THE W TNESS: Yes.
BY MR. FELDSTEI N:
Q. And you accepted revi ewer nunber one's
comments to accept this manuscript for
publication, correct?

MR. M LLS: Obj ection to form

THE W TNESS: Let me clarify this.
This is an invitation for revision, okay? So
what woul d happen or what did happen -- and |
assume in this case, as always, the author or
aut hors have to actually address the specific

guestions that were raised in the review, and I
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as associate editor or any other associate
edi tor would actually consider these.

Sonmetinmes we sent these back to the
i ndi vi dual reviewers, Reviewer 1 and Revi ewer 2,
not always. And then those comments come back
to the associate editor, and the associate
editor makes the final decision as to whether to
accept or reject a manuscript.
BY MR. FELDSTEI N:
Q. And so ultimately you accepted the
publication with revisions, correct?
A. Apparently | did, yes.
Q. And the publication, even with revisions,
showed it was an innovative paper on the use of
deuteriumvitamn A to provide a significant
kinetic isotopic effect to sl ow down the rate of
di meri zation of retinaldehyde that can lead to
production of ATR dinmers that proceed the onset
of macul ar degeneration, correct?

MR. M LLS: Objection to form
m scharacterize the testinony.

THE W TNESS: These are -- you know,
those are the verbatimcomments of the
revi ewers, so, yes, | don't -- didn't disagree.

Yeah, you know.
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BY MR. FELDSTEI N:

Q. Ckay.
A. | don't know -- | don't have -- unless
you're going to show it to ne -- the further

comments of on this or how they addressed the
I ssues.
Q. I|'m going to mark 2061.
(Exhi bit Number 2061 was marked.)
BY MR. FELDSTEI N:
Q. That should be marked 2061. Actually, we
have a sticker for that. It was actually
mar ked. Sorry.

MR. MLLS: Just give ne a nmonent on
this.

So let nme register my objections to
this docunment as a post-critical date docunent.
Obj ect under Federal Rules of Evidence 801
t hrough 803. And also 401 through 403. | also
obj ect on the basis of foundation and the | ack
of a sponsored witness.

BY MR. FELDSTEI N:

Q. Doctor, can you confirmthis publication
fromthe Journal of Biological Chem stry in

whi ch you were an editor in 2011?

MR. M LLS: Objection. Foundation,
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to the extent it calls for specul ation.
THE W TNESS: |t was published

that -- you know, in the Journal of Biologica
Chem stry. | don't know if |I was the associ ate
editor involved in the review or not, though.
BY MR. FELDSTEI N:
Q. Sure. But you were editor or an
associ ate editor at the journal at the time of
t he publication at |east, correct?
A. | was. This appears to be what we -- |
think it's -- | had not recalled seeing this, at
| east in this case.

It appears to be a conpanion paper
because t he page nunmbers indicated it was

published in back to back with this one. |

don't know if | was the reviewer. Unless you're
going to show me sonet hing about that, | don't
know i f | reviewed that together or not.

The general -- if two papers were

submtted at the same tinme by the same authors,

usually the sanme associ ate editor and reviewers

wi Il handl e both. That doesn't always happen,
t hough.
Q. And when you were referring to the

conpani on paper, the other paper you were
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referring to was Exhibit 2006 that we | ooked at

previously?

A. No. |'"'mreferring to a 2011 paper.
Q No, Exhibit Number 2006.
A. Oh, yes, that's correct.
Q And |'m just going to ask it again.

When you're referring to the conpanion
paper of Exhibit 2061, you're referring to
Exhi bit 2006 that we had previously | ooked at,

correct?
A. That's correct.
Q. And Exhi bit 2006 was al so published in

t he Journal of Biological Chem stry in 2011 at a
time when you were an associ ate editor of the
journal, correct?
MR. M LLS: Objection; foundation.
THE W TNESS: That is correct. As |
said, I"'mnot sure if | also reviewed this one
or not.
BY MR. FELDSTEI N:
Q. You said, though, it's ordinary practice
when compani on papers cone in that they go to
the same associate editor, correct?
A. Yes. But that doesn't al ways happen.

MR. FELDSTEI N: Mar k Exhi bit 2057.
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(Exhi bit Number 2057 was marked.)

MR. FELDSTEIN: And I'IlI|l give you
time to object.

MR. MLLS: Thank you. | object to
Exhi bit 2057 on the basis of Federal Rules of
Evi dence 401 through 403, 801 through 803, as
well there as for | ack of foundation, absence of
sponsoring witness. | will also add an
obj ection to both Exhibit 2057 and 2056. These
appear to be portions of correspondence with the
journal, and so | make an objection on the basis
of potential inconpleteness of the record.
BY MR. FELDSTEI N:
Q. Doct or, can you confirmthat Exhibit 2057
is an e-mail sent on your behalf by your
secretary Kathy Trisler to Ilyas Washi ngton at
Col umbi a University in Septenmber 20107

MR. M LLS: Objection; foundation.

THE W TNESS: It is. Il will note,
al though | apparently did handle both of these,
there's -- it's strange here. They -- these
manuscri pts did not appear to be revi ewed
t oget her, and these -- because if they were
reviewed by the same reviewers, | would have

handl ed them t oget her.
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These deci sion messages were
actually sent on different dates, and |I'm not
sure -- usually the -- usually when back-to-back
papers are considered, you know, as | said,
usually it's the same author, so we get sone
comments together, but these apparently were
subm tted separately and may or may not have
been reviewed by different individuals than the
ot her manuscri pt.

BY MR. FELDSTEI N:

Q. And the manuscript in -- being addressed
in Exhibit 2057 was directed to prevention of

| i pofuscin deposits in a mouse nmodel's
Stargardt's di sease, correct?

MR. MLLS: Objection to form

THE W TNESS: That's what the title
i ndi cat es.

BY MR. FELDSTEI N:

Q. And what you wrote back in the second
par agraph to Dr. Washington was that novelty of
using a deuterated version of vitamn Ais also
consi dered quite novel ?

MR. MLLS: Objection to form
BY MR. FELDSTEI N:

Q. Correct?
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A. That's what the -- basically the reviewer
said, or one of the reviewers.

By the way, | should point out that one
of the ways the associated editors worked -- or

at | east they did when | was an associate

editor -- is that we also ask the reviewers --

the reviewing editors of the editorial board

members, we asked themto provide confidenti al

comments too that can be actually used in the

sendi

t hat

ng the letter.
So in both cases there, | would suspect

the -- that second paragraph in both cases

is probably a derivative of the comments | got

from

Q.

the editorial board.

Ri ght. And on page 2 of Exhibit 2057,

can you | ook where it says Reviewer Number 27

A.
Q.

Yes.

Woul d you mnd reading into the record

the comments from the author?

MR. M LLS: Obj ection; form
THE W TNESS: Thi s manuscri pt

descri bes the effect of feeding a deuterated

ver si

t hat

on of vitamn A to mce carrying a nutation

predi sposed them to devel oping Stargardt's

di sease. This is a great -- this is great --
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there is great interest in this disorder, and it
is of significant clinical inmportance. The use
of a C20, D3 vitamn Ais quite novel and

i nteresting.

BY MR. FELDSTEI N:

Q. And you extracted that statenent -- "the
novelty of using a deuterated version of vitam n

A is also considered quite novel," you extracted
that fromthe reviewer comment for your e-mail
directly to Dr. Washington, correct?
A. | probably did. | can't say with
certainty.
Q. Okay. Now, going, back to the Mata a
little bit, as of 2007, Mata was understood to
teach reducing the flow of retinoids through
i nhibition of the visual cycle, correct?
A. Woul d you repeat that? |'m sorry.
Q. As of 2007, Mata was understood to teach
reduci ng the flow of retinoids through
i nhibition of the vision cycle, correct?

MR. MLLS: Objection to form

i ncompl ete hypothetical, m scharacterizes

wi tness's testinony.

THE W TNESS: | don't know if it
says that in the document. | -- well, yeabh,
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they were -- there was -- | know Mata was doi ng
ot her things to actually, you know, do the
i nhibition using a couple of drugs in animal
model s to do that, and that that was their
approach.
BY MR. FELDSTEI N:
Q. And to be clear, when we're talking about
i nhi biting visual cycle, that is the
predecessor, perhaps, to what's in Mata
Figure 5, correct?

MR. MLLS: Obj ection; form

THE W TNESS: That's one way to | ook
at it, yeah. There's a cycle, and | can't
remenber which -- there's a good overvi ew of
t hat somewhere in our exhibits, but it involves
the isomerization, et cetera, things |ike of
t hat too.
BY MR. FELDSTEI N:

Q. And Mata Figure 5 is not in a visual
cycle?

A. No, definitely not.

Q. Okay. Following -- Mata was published in

2000; is that correct?
A. Yes.

Q. Fol | owi ng - -
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A. June 2000.

Q. Foll owing Mata, is it correct that
researchers in the field continued to | ook for
ways to either inhibit the visual cycle itself
or reduce the serum concentration of vitamn A
speci es?

MR. MLLS: Objection to form
i nconpl ete hypot hetical.

THE W TNESS: | woul d agree that
t hose were two of the major approaches with the
experimental drugs that were in use.

The Ortho approach was to actually
put in nore vitamn A, so | think those are
maj or approaches that were used until the
deuterated -- C20 deuterated material approach
was tried.

BY MR. FELDSTEI N:

Q. And until the C20 deuterated approach was
tried, no one had attenpted to slow the reaction
steps in Mata Figure 5, correct, to your

knowl edge?

MR. MLLS: Objection to form
i nconpl ete hypot hetical .

THE W TNESS: |'m not aware of any

in that time period.
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MR. FELDSTEIN: Can we mark 2051.

(Exhi bit Nunmber 2051 was marked.)

MR. CHRI STIE: Sorry guys. W have
a box full.

MR. FELDSTEI N: Thank you. Sorry.

G ve you a chance here to object.

MR. M LLS: "Il register objections
to Exhibit 2051 on the basis of Federal Rules of
Evi dence 401 through 403, 801 through 803, and
601, |ack of sponsoring w tness.

BY MR. FELDSTEI N:

Q. Are you famliar with Exhibit 2051,
Doct or ?

A. | don't believe |I am

Q. Taking a |look at it, do you agree it's in
the field of |ipofuscin pigment formation?

MR. M LLS: Objection; form
f oundati on.

THE W TNESS: | would agree with
t hat, yes. lt's in the subject matter, yeah.

BY MR. FELDSTEI N:

Q. And do you see where it was published?

A. Yes, in the Journal of Biological

Chem stry.

Q. And that's where you were -- you were
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again, correct?

A. | don't know if |I was -- no, | wasn't an
associ ate editor yet. | can't remenber if | was
on the editorial board then or not.

Q. Okay.

A. So I mght not have been connected with

the journal during that time period.

Q And it published in 2002, correct?

A That's correct.

Q. And this is after Mata, correct?

A Correct.

Q Are you famliar with any of the authors

of Exhibit 20517
A. Well, | recognize the nanmes of -- Fishkin
appears, obviously, and Sparrow appear and
Pari sh appear on some of the other papers.
Nakani shi, | mentioned before. | know of -- of
the | ate Dr. Nakanishi, | know of by reputation.
Q. Do you have an understanding in 2002
people in the art were still trying to determ ne
the steps involved in the biosynthesis of A2E?
MR. MLLS: Objection to form
THE W TNESS: That's understandabl e
in terms of the conplexity of the latter steps,

yes.
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BY MR. FELDSTEI N:

Q. So you agree that the steps of -- the
steps involved in biosynthesis of A2E were not
fully determ ned as of the time of Mata in 2000,
correct?

MR. MLLS: Objection to form
m scharacterizes witness testinmony.

THE W TNESS: Well, they certainly
weren't cast in stone at that time. As | said,
these are -- this is a nmessy process, and these
are difficult structures to work with.

BY MR. FELDSTEI N:

Q. Can you turn to page number 7189 at the
top; it's the full text.

A. | have it with the structures.

Q. Yes. On the left-hand side at the
bottom it says that it's generally been assunmed
that the generation of A2E by phosphate

hydrol ysis of A2-PE occurs within the acidic

conditions of RPE |ysosones. Do you see that?

A. Yes.

Q. Do you have an understandi ng of what that
means?

A. Yes. The lysosones -- this is a

subcel l ul ar organelle, and it has an acidic
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environment, and he's saying that it's been
assumed that that chem cal reaction that causes
t he phosphate possibly to break off.

Q. And the next sentence says: "Contrary to
expectations, we observed that at pH 5.5, an
acidic environnent simlar to that in |iposones

(pH 5.5), A2E is generated from A2PE at a sl ow

rate.”

Do you understand that?
A. | see what's being -- what you're
readi ng. | don't know -- unless you can direct
me, | don't know what the rate is, though. It
says slow, but | don't know what that neans.
Q. Is this -- was it contrary to

expectations in 2002 that A2E is generated from
A2PE at a slow rate?

MR. MLLS: Objection to form
i ncompl ete hypothetical, m sstates --

THE W TNESS: | am not offhand
fam liar with anybody else trying to actually
measure that rate.
BY MR. FELDSTEI N:
Q. Was it known in the art by 2007 that A2E
is generated from A2PE at a slow rate in the

conditions -- pH conditions of a |iposone?
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MR. MLLS: Objection.

BY MR. FELDSTEI N:
Q. Li posonme?

MR. MLLS: Objection. Form
i ncompl ete hypothetical, and outside the scope.

THE W TNESS: Well, if one accepts
the material and the conclusions in this paper,
it was known by 2007 because that's what was
sai d here.

Al t hough, | don't know what the rate
is or right offhand w thout reading nore of the
paper.

BY MR. FELDSTEI N:
Q. Can you turn to your materials to
Exhi bit 1035? |It's sonmething that you have with

you and you consi der ed.

A. 1035.

Q. 1035 is authored by Radu, correct?

A. Correct.

Q. This is something you consi dered,
correct?

A. | think it's on the list of materials.
There was a Radu paper, | think. | can't
remember if this is the same one. It does | ook
famliar.
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Q. This is -- Mata is second aut hor here,

correct?

A. Yes. Mata, and the correspondi ng aut hor
is Travis.

Q. So it includes the sanme group members --

sone of the same group menbers as the Mata 2000
publication?
A. That's correct, yes.
Q. And Exhibit 1035 is published in
April 2003, correct?
A. That's what it says, yes.
Q. And Figure 1 of Radu Exhibit 1035
i ncludes the same proposed nmechani sm as Mt a
Exhi bit 10, on the right-hand side under B,
correct?

MR. MLLS: Objection to form

THE W TNESS: Yeah. W thout making
di rect conparison, it |ooks |like the sane steps.
| will point out that this time the end ret-PE
actually does have a single bond -- which is the
way it should be -- in contrast to the -- what
we tal ked about originally where there was a
dotted bond to the nitrogen.
BY MR. FELDSTEI N:

Q. So N-ret-PE corresponding to before or
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after 1,5 shift?
A. Oh, this is before.
Q. Okay. And Radu doesn't address
phar macol ogi cal inhibition of any of the steps
in Mata Figure 5 or Radu Figure 1B, correct?

MR. MLLS: Objection; form

THE W TNESS: Apparently, the focus
is on the isotretinoin or Accutane -- well,
what ever it was sold as -- using that to inhibit
the 11 CRDH enzymes shown there in part of
Fi gure 1.
BY MR. FELDSTEI N:
Q. Okay. I'mgoing to try to break that
down so it's clear on record.

What Radu Exhibit 1035 is addressing is

an inhibitor of the visual cycle, which is
Fi gure 1A, correct?

MR. M LLS: Objection to form

THE W TNESS: That is correct.
BY MR. FELDSTEI N:
Q. And Radu was not addressing
phar macol ogi cal inhibition of the A2E
bi osynthesis in Radu Figure 1B, correct?

MR. MLLS: Objection to form

THE W TNESS: That is -- | would
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agree with that. That is correct. This is an
approach that this group was, | think, primarily
focused on, at least at this time.
BY MR. FELDSTEI N:
Q. Do you have an understandi ng of what's
depicted in Figure 3A -- excuse ne -- 3C Radu
Exhi bit 10357
MR. MLLS: Objection to form and
scope.
THE W TNESS: Yes, | do.
BY MR. FELDSTEI N:
Q. And what's your understandi ng of what's
depicted in Figure 3C of Radu Exhibit 10357
MR. MLLS: Objection to scope.

THE W TNESS: Well, it -- basically,
they're treating mce and -- with or without a
drug, and they're measuring this -- the |evels

of the N-Ret-PE, and they're |ooking at the
effect of isotretinoin on that, and they show
that the levels of that conmpound are decreased
by, oh, approximately 40 percent. They're using
a very high concentration -- high dose of
isotretinoin, 20 mlligrams per kilogram which
is a lot for nost drugs.

BY MR. FELDSTEI N:

Page 163

Veritext Legal Solutions
calendar-pnw@veritext.com 800.831.6973

The Trustees of Columbia Univ. Ex. 2103 - Page 163 of 267

Gene Company Pty Ltd v. The Trustees of Columbia Univ. - [PR2024-00313




© 00 N o o b~ w N

N N N N NN P P P PR P R R R
ag A W N P O © 00 N oo 0o A O N P+ O

Q. And what specifically are they measuring?
What's the anolyte in Figure 3C?

MR. MLLS: Objection to scope.

THE W TNESS: Well, they're using
radi oactivity, but they're measuring N-ret-PE on

Figure 1B, so we're using the same nonmencl at ure,

which is -- well, it could be something else.
Well, they called it APE way back in the earlier
Mat a paper.

BY MR. FELDSTEI N:
Q. I's your understanding that that was based
on injecting the mce with trace amunts of
tritiated A-T-R-O-L?

MR. MLLS: Objection to scope.
BY MR. FELDSTEI N:

Q. And | can point you to the bottom of --
A. Yeah, | found it.

Q. Yeah.

A. It's all-trans-retinol with a TRITC

| abel, and they injected that apparently into

the eye -- no. They didn't tinme the period

i ncubated. But, yeah, basically they were

| ooking at that comng fromall-trans-retinol.
Q. And so the sanme group as Mata 2000 were

in 2003 using isotopically labelled retinol to
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study the mechanisnms of the visual cycle,
correct?
MR. M LLS: Obj ection to scope.
THE W TNESS: Well, yeah, part of
the study was done with radioactivity retinol,
yes.
BY MR. FELDSTEI N:
Q. And they didn't suggest in Radu
Exhi bit 1035 using deuterated vitam n A species
to sl ow down the A2E biosynthesis in Radu
Figure 1B, correct?
MR. M LLS: Obj ecti on.
THE W TNESS: In Figure 1 -- |I'm
sorry, 1C?
BY MR. FELDSTEI N:
Q. One, B as in boy.
A. Oh, Figure 1B. Oh, okay. You're
referring to the schene. Repeat the question,
" m sorry.
Q. ['"Il break it down.

The same researchers that were invol ved
in the Mata 2000 publication, in 2003 they were
using isotopically |abeled retinoids, correct?

MR. M LLS: Obj ection; form
THE W TNESS: Yes. This was
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tritium This was actually a tracer, so that's
not the same kind of nolecule at all.

BY MR. FELDSTEI N:

Q. Right. And -- but they had at their

di sposal a way to isotopically |abel retinoids,

correct?
MR. MLLS: Objection to form
THE W TNESS: Well, yes and no.
They were, | think -- they don't really talk
about the source of their material. W have

actually purchased tritiated retinol itself, and
| don't know where the |abel is. | would be
very shocked to know that it was actually on the
20 position. So they probably just bought this
froma commercial vendor, | would suspect when
t hey say that.

The -- having said that, yeah,
they -- it was known fromthe work of
Dr. O son's lab and a couple of papers that are
in the exhibits that some -- that a person could
actually synthesize C20 deuterated retinoids,
t hough, sure.
BY MR. FELDSTEI N:
Q. So the Mata group understood Mata

Figure 5, Ragu Figure 1, correct?
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MR. M LLS: Objection; form

THE W TNESS: Yes.
BY MR. FELDSTEI N:
Q. And they knew about isotopic |abeled
retinoids, correct?

MR. MLLS: Objection to form

THE W TNESS: Presumabl y. Wel |,
they could -- certainly could have if they read
the literature and knew about O son' work.
BY MR. FELDSTEI N:
Q. And they, in fact, use isotopically
| abel ed retinoids as tracers, correct?

MR. MLLS: Objection to form

THE W TNESS: They did. But that's
somewhat irrelevant because that was as a tracer
and the radioactivity could be in a different
pl ace, and they perhaps -- this is -- they
| eft -- for whatever reason, they did not elect
to do the chem cal synthesis of the deuterated
mat eri al .
BY MR. FELDSTEI N:
Q. And so even three years |later, the same
Radu group, with all the tools at their
di sposal, weren't attempting to slow the A2E

bi osynt hesis by using C20 deuterated retinoids,
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correct?

MR. M LLS: Obj ection to form
foundation, calls for specul ati on.

THE W TNESS: | have no evidence
that they considered this. They apparently were
nmore interested in using other drugs, avail able
drugs, to try to achieve the same -- well, |
shoul dn't say the sanme endpoint, but to actually
address the di sease state.

BY MR. FELDSTEI N:

Q. By inhibiting the visual cycle itself,
correct?

A. That is correct.

Q. Okay. Can you turn to Exhibit 10337

| can give you a copy if you need it.

A. | may --

MR. FELDSTEIN: Do you have 1033,
Dr ew?

THE W TNESS: Let me say -- |I'm
sorry, what's the --
BY MR. FELDSTEI N:
Q. 1-0-3-3.
| have 1032 and 1035.
Sonmebody is going to get fired.

> o »

Huh?
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Q. I"1l give you a copy. Here's 1033.

A. OCkay. Thank you.

Q. 1033 is a docunent you considered in the
(i naudi ble); is that correct, Doctor?

A. | think so. |I'mpretty sure |I've seen
this, though, it doesn't feel as famliar. This

is 2003 paper. Okay. Sure.
Q. And it includes authors who are active
researchers in the --
A. The Nakani shi group; you can call it
that. Sparrow and Fi shkin and Nakani shi .
Q. Okay. First sentence of the introduction
says: "Circunstantial evidence gathered over a
number of years has inplicated retinol pigment
epithelial RPE, lipofuscin in the etiology of
atropi c age-related macul ar degeneration.”
Do you see that?

MR. M LLS: Objection to form

THE W TNESS: | do. That's what it
says.
BY MR. FELDSTEI N:
Q. Has it not been established by this tine
that |ipofuscin pignments were part of the
eti ol ogy of atropic age-rel ated nmacul ar

degeneration?
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MR. MLLS: Objection to form

THE W TNESS: Well, it
circumstantial evidence, and then it goes on to
cite a nunmber of papers. As far as | renmember,
| don't know that | specifically read these, but
t hey actually provide a synopsis that | think is
reasonabl e.
BY MR. FELDSTEI N:
Q. I's your understanding at this time it was
not yet confirmed whether or not |ipofuscin
pi gments are inplenmented in etiology of atropic
age-rel ated macul ar degeneration?

MR. MLLS: Objection to form

THE W TNESS: Well, for sone reason,
they use the circumstantial evidence. | don't
know exactly what the context of using that word
is in terms of -- as opposed to experinmental
evi dence. Perhaps experinmental evidence is
probably m ght -- that m ght be too strong
because that would probably inply that
everything had been done in human subjects,
whi ch may not be the case. Sone of this is
probably from experinmenting on (inaudible).
BY MR. FELDSTEI N:

Q. Do you understand whether or not there
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was consensus by 2007 that |ipofuscin pigments
were inmplicated in etiology in atropic
age-rel ated macul ar degeneration?

MR. MLLS: Objection.

THE W TNESS: From the papers |
read, | think there was -- this was actually --
| wouldn't say an airtight case, but it was a
strong suspicion. | think one has to be -- you
know, just in general, one has to be very
careful about that. The nunmber of people have,
you know, proposed different things. But the
basis of Alzheimer's disease and some things
sound pretty good for a while, and we're still
not making that much progress yet, so...

BY MR. FELDSTEI N:

Q. Can you turn now to Exhibit 1009? |If you
need a copy of it, et me know.

A. OCkay. | have it.

Q. And what is Exhibit 1009?

A. This is a world patent, WO patent, by

W dder, et al.

Q. And is this something you considered and
relied upon, Doctor?

A. Yes, | read this.

Q. And at a high level, was W dder directed
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to trying to reduce |ipofuscin production?

A. | think that's -- yeah, | was going to
say | would agree with that, yeah.

Q. And is it correct that Wdder discloses
two met hodol ogies to do that: The first being
antagoni zing the visual cycle itself; and second
bei ng reducing serumretinol?

MR. M LLS: Objection; form

THE W TNESS: | think that's
appropriate. It's a little more conplicat ed.
They -- they tried two different drugs. One was
the -- | think fen -- fen -- what is it? The
fenretinide is it? Okay. | think that -- yeah,

they were using two pharmacol ogi cal approaches.
We call them pharmacol ogi cal approaches.

And those were the main targets. |
think that it may be a little nore conplicated
t han, you know, just the serumretinoid, but --
because | think one of those compounds was al so
supposed to be inhibiting an enzyme call ed LRAT,
L- R-A-T.
BY MR. FELDSTEI N:
Q. Right. So just to clarify and make sure
the question is clear. Wdder is disclosing two

mechani sms to reduce |ipofuscin formation: The
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first is to inhibit the visual cycle; the second
is to reduce serumretinol; is that correct?

MR. MLLS: Obj ection; form

THE W TNESS: | would agree. |
think that's a reasonabl e, general concl usion,
yes.
BY MR. FELDSTEI N:
Q. Okay. And why did it make sense to
reduce serumretinol levels to reduce formation
of the lipofuscin pigments?

MR. MLLS: Objection to form
i nconpl ete hypothetical.

THE W TNESS: Yeah, it's
hypot hetical, and actually, if you | ook at sone
of the approaches that's historically used, sonme
of those were actually al nost countering each
other in ternms of giving vitamn A and al so
| owering retinal |evels then.

And I'm sorry, what was the question
agai n?

BY MR. FELDSTEI N:

Q. "Il do a better question.
A. Okay.
Q. O try to.
What would a person of ordinary skill in
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the art understand from Exhibit 1009 as the
benefit of reducing serumretinol |evels?

MR. MLLS: Obj ection; form
i nconpl ete hypot hetical.

THE W TNESS: Well, my understanding
was that if you reduce the amount of retinols
and, you know, therefore retinal, you'll have
|l ess material to go on and form these |ipofuscin
products.

BY MR. FELDSTEI N:

Q. And that's --

A. That's an oversinplification, but, yeah,
somet hing |ike that.

Q. And woul d a person of ordinary skill in
the art have understood the converse is true,
that increasing serumretinol levels wll

i ncrease the production of |ipofuscin?

MR. M LLS: Objection. Form
inconmpl ete hypothetical, |acks foundation.

THE W TNESS: My answer i s not
necessarily because retinoids -- homeostasis is
-- well, there are a |lot of controls on that.
We have a |l ot of binding proteins, a | ot of
enzymes that work on retinoids, and so the body

may react in a different ways to that. So
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what -- you know, raising it |ower may not --
the total |evel may not actually have opposite
effects.
BY MR. FELDSTEI N:
Q. What woul d a person of ordinary skill in
the art have understood as of 2007 as to whet her
increasing serumretinol |levels could increase
i pofuscin formation?

MR. MLLS: Objection to form
i nconpl ete hypothetical.

THE W TNESS: |'m not sure there
was direct -- |'m not aware or don't remember

di rect evidence that this actually would happen.

However, the -- apparently, Wdder thought that
this was a -- well, I'"msorry. Wdder thought
that this approach -- or did | msstate or

under st and your question?

BY MR. FELDSTEI N:

Q. Oh, | can ask it again.
A. Ckay.
Q. What woul d a person of ordinary skill in

the art in 2007 have understood as to whet her
increasing serumretinol |levels could increase
| i pofuscin infusion formati on?

MR. MLLS: Objection to form
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i ncompl ete hypothetical, asked and answer ed.

THE W TNESS: It's hypothetical, but
| don't know that a POSA woul d know
necessarily -- that was necessarily bad or not.
BY MR. FELDSTEI N:
Q. |'m sorry, you don't --
A. A POSA woul d know if this was a bad

approach or a good one.

Q. Let nme step back. Wdder's approach was
to lower serumret -- excuse ne. One of

W dder's approaches was to | ower serumretinol

| evels, right?

A. Correct.

Q. Correct?

A. Ri ght .

Q. And |'m aski ng now about the opposite of
W dder, increasing serumretinol |evels. What

woul d a person of ordinary skill in the art in

2007 have known as to whether increasing serum

retinol

formati

i nconmpl

| evel s could increase |ipofuscin
on?
MR. MLLS: Objection to form
ete hypothetical.
THE W TNESS: That is a bit

hypot heti cal because you said "could."
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Now, that's different than saying it
woul d. In fact, Ortho -- assum ng Ortho had
some POSAs working for them they were actually
taki ng that approach, adding nore, giving nore
vitam n A.

So the -- | guess the overall point
| "' m maki ng when you actually consi der W dder and
Ortho is that there were a m xture of
approaches, and some of them seem al nost
diametrically opposed to each other.

BY MR. FELDSTEI N:

Q. Decreasing serumretinol |evels for

W dder is the opposite of Ortho increasing serum
retinol levels?

MR. MLLS: Objection to form
i ncompl ete hypothetical, m scharacterizes
testinmony.

THE W TNESS: Yeah. That's a --
that may be a gross overgeneralization, but
there's some nmerit to it.

BY MR. FELDSTEI N:
Q. Let's go to Exhibit 30, which you should
have in your materials also.

MR. MLLS: |Is your l|ine of

questioning in this exhibit, is it pretty short?
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MR. FELDSTEIN: | have nore than a
few mnutes in this folder if want to take a
break now.

MR. M LLS: Yeah, | think we've been
goi ng about an hour.

THE W TNESS: | don't think I have
1030, by the way.

MR. FELDSTEIN: We're going to go
off the record.

(Off-the-record di scussion was held.)

BY MR. FELDSTEI N:

Q. Ready, Doctor?
A. Yes.
Q. Can you junp back to Fishkin for a

second? Exhibit 1-0-1-1.
A. Sure. All right. | have it.
Q. And you recognize that Fishkin criticizes
some of the analysis in Mata, correct?

MR. M LLS: Obj ection; form

THE W TNESS: Yeah. | think it's
primarily some of the spectral assignnments
particularly, yeah.
BY MR. FELDSTEI N:
Q. And the di spute between Fishkin and Mata

is that Mata had a 5-nanoneter pigment species
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that Mata said was A2PE-H2 and Fi shkin

di sagrees, correct?

A. | think that was the gist of the major --
yeah, disagreenment, yes.

Q. And what is it that Fishkin thinks that

corresponds to?

A. |'"'m sorry, which one? The 5007

Q. Yes.

A. Yeah, he got a diagram He thinks it
corresponds -- well, it -- probably the best

beyond that is to | ook at Figure 3C.

Q. Ckay.

A. | think he has -- I"msorry. That's --
is that -- okay. He's got the ATR di nmer PE
conjugate. That's one of the main things that
he's showing this -- the 204 is extending there
in the bottom half, sort of going down towards
the -- we'll call it the southwest side,
probably the 506.

Q. And why does it not matter to your
opi ni on whether Mata's identification of a
species in the biosynthetic pathway is correct
or not?

A. Well, | think | pointed out before, |

think the point is that if you slow down the
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1,5-sigmatropic shift, you actually slow down
production of all the conmpounds that form after
that. So they -- these are conpl ex, but
basically my primary opinion is that, you know,
they'll all slow down, yeah, and sone
differences in terns of what they really are may
not be so much relevant, yeah, then.

| won't say they're irrelevant, the
structures, but the point is deuteration should
sl ow down or decrease the pressure of everything
downstream
Q. | s deuteration going to affect any other
step besides what Mata calls 1,5 and what
Fishkin calls 1,67

A. Possibly. The -- let's see. Okay. It
could, but may or may not affect -- let's
| ook -- we're looking at Fishkin. | think

that's the right paper.

We're | ooking at Fishkin, and we're
| ooki ng down at the -- in the southeast corner
of Figure 10 where you have A2E and i so- A2E.
Ckay.

If you're formng -- they have a step
there called, two, auto oxidation, and that is

the conversion of an dihydro pyridine to a
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pyridine, so that's an oxidation. And there,
you're actually losing one of the hydrogens that
is on the original C20 carbon, so that could
possi bly be decreased.

Q. How woul d you know, or how woul d you
expect one way or the other?

A. Well, if you did a careful experinment,
you could actually | ook at the composition of
the final products and see if the bal ance were
actually changed between the ATR di mer and the
A2E.

Q. One of the authors of Fishkin is
Nakani shi that you referred to earlier?

A. Yeah, Nakani shi .

Q. And you said you knew Nakani shi by

reputation, correct?

A. Yes.
Q. And what's Nakani shi's reputation?
A. Well, he's one of the -- he was one of

the famous prem er chem sts. He was still

wor king well into his 90s; he died recently. He
also -- | think he was apparently an
acconmpl i shed amat eur magi ci an, and actually --
no, seriously, he would sometimes do magic

tricks at his semnars and things |like that. |
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never saw that, but it's something |I remenbered.
Q. Was he considered a reliable authority in
the field?

MR. MLLS: Objection; form

THE W TNESS: As | said, he was
viewed as a very acconplished organic chem st,
yes. That doesn't mean he was al ways right, but
you know, he was considered one of the inportant
people chem stry.

MR. FELDSTEIN: Did we do this one
yet?
BY MR. FELDSTEI N:
Q. Did | ask you about Exhibit 1030, Doctor?
| lost track before the break. | don't think I
di d.

MR. CHRI STIE: That is one don't
have.

THE W TNESS: That was one | don't
have.

MR. FELDSTEI N: Oh, right.
BY MR. FELDSTEI N:
Q. Thank you.

MR. FELDSTEI N: Do you want a copy,
Jad? Do you need tinme to object?

MR. MLLS: This one is in the
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record.

MR. FELDSTEI N: Okay.

MR. MLLS: It was yours.
BY MR. FELDSTEI N:

Q. Are you famliar with Exhibit 1030,
Doct or ?

A. Yeah, | think I've read it.

Q. And this is from Mata and col | eagues,
correct?

A. Ri ght .

Q. I ncl udi ng Pavi s?

A. Yeah.

Q. And could you turn to the references

page? |It's the second-to-|last page of the

document .
A. | have it.
Q. Number 8, Reference Nunmber 8 is the Mata

2000 that you rely on?
A. Correct.
Q. And there's nothing showing in
Exhi bit 1030 for recognition of the 1,5
sigmatropic step as being a slow step in the A2E
bi osynt hetic pat hway, correct?

MR. MLLS: Objection.

THE W TNESS: | don't recall any
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di scussion of the pathway itself. | think this
was actually using a different -- a fairly
different approach with the compound HPR or 4-
hydr oxyphenyl retinam de, so they were focused
on that.

BY MR. FELDSTEI N:

Q. And that Exhibit 1030, the approach is to
reduce serumvitamn A levels, correct?

MR. M LLS: Objection; form

THE W TNESS: | think that's the
gi st of their approach, yes. | don't disagree
with that.

MR. FELDSTEIN: 1'm going to mark as

Exhi bit 2066 --

(Exhi bit Number 2066 was marked.)
BY MR. FELDSTEI N:
Q. -- a publication by Maiti, MA-I-T-1, in
Bi ochem stry 2006.

Let nme know if you need tine.

MR. M LLS: Yeah, just one nonent.

| object to Exhibit 2066 on the
basi s of Rul es of Federal Evidence 801 through
803 and under rule 601, |ack of sponsor witness.
BY MR. FELDSTEI N:
Q. Do you recogni ze Exhibit 2066 as a
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publication from Bi ochem stry 20067

MR. M LLS: Obj ection to form
f oundati on.

THE W TNESS: That's what it
purports to be, yes.
BY MR. FELDSTEI N:
Q. And it's fromthe -- includes Dr. Sparrow
anmong others, correct?
A. Yes.
Q. s this something you considered in
form ng your opinions in this case?
A. | don't recall that | did. | don't
recall seeing this paper before.
Q. Is this something a person of ordinary
skill would have been aware of as you define
t hat person?

MR. MLLS: Objection to form and

f oundati on, inconplete hypothetical.

THE W TNESS: Possi bly. | don't
know actually. | mean, it's a paper that's sort
of in the field; although, the -- you know,
well, | guess the abstract actually would have

keywords in it that would show up in searches.
The title doesn't.
BY MR. FELDSTEI N:

Page 185

Veritext Legal Solutions
calendar-pnw@veritext.com 800.831.6973

The Trustees of Columbia Univ. Ex. 2103 - Page 185 of 267

Gene Company Pty Ltd v. The Trustees of Columbia Univ. - [PR2024-00313




© 00 N o o b~ w N

N N N N NN P P P PR P R R R
ag A W N P O © 00 N oo 0o A O N P+ O

Q. And take your tinme if you need to, but do
you agree that the Exhibit 2066 is directed to
i nhibition of the visual cycle to prevent
formati on of |ipofuscin pignents?

MR. MLLS: Objection to form

THE W TNESS: That seens to be the
case. They're using RP65 antagonist here, and
they're trying to reduce this -- reduce the
i pofuscin, | should say. [I'msorry.
BY MR. FELDSTEI N:
Q. And this is a couple of years after Mata
2000, correct?
A. Six years, precisely, and it's apparently
just, you know, more the patent application.
Q. And in the references, Reference Nunber 6

is, in fact, Mata 2000, correct?

A. That's correct.
Q. And in 2006 the abstract is recognizing
that to prevent formation of |ipofuscin pignments

requires identification of rate-limting steps
in the visual cycle, correct?

MR. MLLS: Objection to form
i nconmpl ete hypothetical, m scharacterizes the
document .

THE W TNESS: Well, |I'"m not sure.
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That's what they say. ' m not sure |I'd agree
with that necessarily because this is an
approach, and actually, as it turned out,
subsequently, the visual cycle seens to be

rat her divorced fromthe cycle that's actually
going to lipofuscin shown by the deuterium
effects.

BY MR. FELDSTEI N:

Q. In 2006, the authors of Exhibit 26 --
2066 were focused on inhibiting the visual cycle
as opposed to inhibiting the A2E biosynthetic
pat hway, correct?

MR. MLLS: Objection. Form
foundation, calls for specul ation.

THE W TNESS: Well, it's alittle
hard to tell, and the -- basically -- well,
actually, this is a little m sl eading.

It says: "RPE |lipofuscin including
A2E" -- I'mreading fromthe abstract -- "forns

as a byproduct of the visual cycle.”

| mean, | guess in the sense that
retinal -- all-trans-retinal is involved in
AP -- in lipofuscin formation, | guess that's

fits in, in a very vague way.

| don't know -- what | can't say is
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exactly when the -- or what was in the authors’
m nds as they considered this approach versus
going to the deuterium

BY MR. FELDSTEI N:

Q. But they describe here is reducing the

supply of ATR by inhibiting the visual cycle,

correct?

MR. M LLS: Objection; form

THE W TNESS: That's what they say.
Yes, this was an approach. | think this

probably would have side effects because if you
inhibit the visual cycle, you're going to have
some problems then, and | don't know if that's
all | can really say about this. As | said, |
hadn't really considered this previously.

BY MR. FELDSTEI N:

Q. And can you turn to the third page of the
article, 8537

A. Yes.

Q. You see where it says "experinmental
procedures” in the bottomright?

A. Yes.

Q. | mmedi ately above that, it says: These
studi es provide strong evidence that mRPE65 is

rate limting in the visual cycle function and
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A2E formati on and that nmRPE65 is a valid target
for therapies designed to prevent accunul ation
of |ipofuscin and possibly the onset and

progression of macul ar degeneration. Do you see

t hat ?
MR. MLLS: Objection to form
THE W TNESS: That's what the
sentence reads. | read.

BY MR. FELDSTEI N:
Q. And what woul d a person of ordinary skill
in the art as of 2007 have understood fromthat?

MR. MLLS: Objection to form
i ncompl ete hypothetical, also to scope.

THE W TNESS: Well, that the authors
were of the opinion that the best approach was
to block A2E formation was to get -- to inhibit
MRPEGS.

BY MR. FELDSTEI N:
Q. Are you aware of any simlar statement in
the art as of Septenber 2007 identifying --
well, that's a bad question.

Are you aware of any statement in the art
as of 2007 identifying any other step as rate
limting in A2E formation?

MR. MLLS: Objection to form
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THE W TNESS: |'m not aware that
anyone el se used that term about a rate-limting
step in the 2E formation, no.

BY MR. FELDSTEI N:
Q. Okay. 2-0-6-4. I will mark
Exhi bit 2064.

(Exhi bit Number 2064 was marked.)

MR. FELDSTEIN: A paper by Maeda
ME -- MA-E-D-A from Mol ecul ar Phar macol ogy
2006.

THE W TNESS: Yes.

MR. M LLS: "1l register objections
to what has been marked as 2064 under Federal
Rul es of Evidence 401 through 403, 801 through
803, and 601.

BY MR. FELDSTEI N:
Q. Is this a paper you consi dered, Doctor,

Exhi bit 20647

A. | have not.
Q. Is it something that a person of ordinary
in the skill as you defined would have been

aware of as of September 20077
MR. MLLS: Objection to form
i nconpl ete hypot hetical.
THE W TNESS: Coul d have been. You
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know -- you know, it has sonme of the keywords,
and it does deal with some approaches to the
matter of reducing the pignents.

BY MR. FELDSTEI N:

Q. Are you famliar with any of the authors
of 20647?

A. Yeah, | know Krzys Palczewski. | don't
know any of the others. | think this is when he
was still at Case.

Q. Who is Krzysztof Pal czewski ?

A. He's a scientist; he's very prom nent in
vi si on research. | know himfrom nmy work at the
Journal of Biological Chem stry. He -- 1 think
he was at -- at the University of Washi ngton

Seattle, and then he nmove to Case Western. |
think since then, he's noved to the University
of California Irvine.
Q. In the abstract on the |eft-hand side,
four lines up fromthe bottom it says: Thus,
there's a need for potent selected inhibitors
that can regulate the flux of retinoids through
t he met abol i sm pat hway termed the visual
(retinoid cycle). Do you see that?
A. Yes.

MR. MLLS: Objection to form
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BY MR. FELDSTEI N:
Q. Woul d a person of ordinary skill in the
art understand that ternf

MR. MLLS: Objection to form
i ncompl et e hypot heti cal .

THE W TNESS: Well, | guess | would
have understood that the -- their favorite
approach to reducing the undesirabl e products
was to inhibit the normal visual cycle.

BY MR. FELDSTEI N:

Q. And is it accurate that as of 2006 there
was a need for potent selected inhibitors that
regul ate the flux of retinoids through the

vi sual cycle?

MR. MLLS: Objection to form
inconpl ete hypothetical, outside scope.

THE W TNESS: I can't comment on
that directly. That was one approach that was
bei ng used, as we discussed earlier in the day.
Ot her approaches were being used, and the --
and, actually, if we consider the subject matter
of this whole discussion, which is the 20
deuterated material, that's actually not an
inhibitor itself; is actually an alternate

substream
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BY MR. FELDSTEI N:

Q. Can you |l ook at the | ast page of

Exhi bit 264? The print's terribly small and
kind of faint, but the references are

al phabetically. The second Mata that's |isted,
that's the Mata 2000 article that you relied on,

correct?
A. Correct.
Q. And so the authors of 2064, |ikew se,

relied on Mata 20007
A. Well, it certainly cited it, yes.
Q. And the nmet hodol ogy that the authors of
Exhi bit 2064 relied on was adding inhibitor to
the visual cycle different than inhibiting the
A2E bi osynthetic pathway that's shown in
Figure 5 Mata, correct?
A. | would -- yes. | would agree with that,
yeah. Again, it's the same approach that we
just saw in the previous biochem stry paper,
i nhi bited visual cycles and the approach as
opposed to go directly after the pathway
formation itself.
Q. Okay. We'll mark Exhibit 2070.

(Exhi bit Number 2070 was marked.)
BY MR. FELDSTEI N:
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Q. Exhi bit 2070 is an article by Travis from
Annual Revi ews of Pharmacol ogi cal [sic]
Toxi col ogy 20077
A. Yes.

MR. MLLS: |I'mgoing to register
objections to the -- object to Exhibit 2070.
The document itself purports, in sonme places at
| east, to be a post-critical data information.
| object to the docunment under Federal Rul es of
Evi dence 401 through 403, 801 through 803.
Object to the document under rules 601 for
| acki ng a sponsoring witness, and | object to
the authenticity of the document to establish
prior reiteration.
BY MR. FELDSTEI N:
Q. Doctor, are you famliar with
Exhi bit 20707
A. | don't recall that |'ve seen it before.
Q. This is al so authored by your friend
Krzyszt of Pal czewski --

MR. MLLS: Objection to form
BY MR. FELDSTEI N:
Q. -- correct?
A. It's authored by Travis and Pal czewski .

| recognize those nanes.
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Q. And woul d a person of ordinary skill in
the art have been aware of this article too?

MR. MLLS: Obj ecti on. Form
i nconpl ete hypothetical, foundation.

THE W TNESS: | don't know the
effective date on this publication. It was in
2007, so I'm not sure if it was published before
or after the patent.

BY MR. FELDSTEI N:
Q. OCkay. Can you turn to page 7? Has the
number page 7 at the top.
A. | have it.
Q. And you see the heading "LCA Due to
Mut ati ons"?
A. Yes.
Q. The sentence i mmedi ately above that says:
"A2PE-H2 is converted to A2E and AZ2E- epoxi des
upon exposure to short wavelength light in the
aci dic and oxidi zing conditions of RPE
phagol ysosones. "
Do you see that?
A. Yes.
Q. What do you understand that to nean?
MR. M LLS: Objection; form

foundati on i nconpl ete hypot heti cal .
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BY MR. FELDSTEI N:
Q. Sure. Let me ask a foundation questi on.

Do you understand that statement, Doctor?

A. Yes. W thout |ooking at the actual
references, but | don't remember about the
epoxides. It cites the primary references here,
actually. ©One -- yeah, | don't -- haven't read

t he ones about the epoxides, the 113 and 114.

Q. What do you understand it to mean?

A. Well, basically, they cite these as

evi dence that one of the pignments, APT, dihydro
A2PE is converted A2E and to epoxi des when
exposure to short-wavel ength Iight, which would
be UV light, and then which would be entering
the eye within the acidic and oxidizing
conditions of the phagol ysosones. The epoxi des
are actually formed by oxidation.

Q. And so is this indicating that one step
in the conversion of A2PE-H2 to A2E is a
phot oi nduced reaction?

MR. MLLS: Objection to form
foundation, inconplete hypothetical, and to the
extent it calls for specul ation.

THE W TNESS: | haven't read the

ori gi nal papers, but it certainly apparently can
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be converted. | don't know if these are
physi ol ogi cal or not, or they just m m cking the
conditions in the phagol ysosones, and -- and
oxi di zi ng epoxi des.

BY MR. FELDSTEI N:

Q. And so do you know if as of

Sept ember 2007 whet her there was an
under st andi ng that part of the A2 biosynthetic
pat hway i ncluded a photoi nduced step?

MR. M LLS: Objection; form
foundati on, inconplete hypothetical.

THE WTNESS: | think it's been --
it was nentioned in some of the papers in terns
of the photo reduction.

BY MR. FELDSTEI N:

Q. As a possible step in the formation of
A2E, or is a consensus step --

A. | say --

MR. MLLS: Hold on. You got to |et
him finish, Doctor.

THE W TNESS: Okay.

MR. MLLS: Let himfinish and then
|l et me have a chance, okay?

THE W TNESS: Okay.

MR. MLLS: All right. Counsel, are
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you done?

MR. FELDSTEI N:  Yeah. " 11 just

repeat the question.

BY MR. FELDSTEI N:

Q. Do you know -- | may have go back a
guesti on.

The prior question, Doctor, was: Do you
know i f as of Septenber 2007 there was an
under st andi ng that part of the A2E synthetic
pat hway i ncluded a photoi nduced step, and you
said something to the effect that -- the record
w Il speak for itself -- but to the effect of
that you saw it nmentioned, and ny question that
| get to was, was it mentioned as a possible
step or as a consensus concl usi on?

MR. MLLS: Objection. Form
foundation, inconplete hypothetical, and outside
t he scope.

THE W TNESS: The Fishkin paper in
2005 actually does actually use |ight treatnent
and show formations of various products. For
i nstance, they're -- | mean, whether or not -- |
don't know if this was generally accepted or
not, and | don't know how much of a role this

was -- the thought really played then either.
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BY MR. FELDSTEI N:
Q. And did you consider -- in formng your
opi ni ons regarding slowing Mata's biosynthetic
pat hway in Figure 5, did you consider whether
any of the steps therein required a
phot oi nducti on?

MR. MLLS: Objection to form

THE W TNESS: | did not because
the -- as | nmentioned a number of times today,

basically, if their point is to reduce the

amount of the material we call APE, then -- or |
think it's NRpe el sewhere -- yeah, NRpe
el sewhere. |If you reduce that, everything will

be reduced downstream from that, and you will
have acconmpli shed your purpose whether it, you
know, i1involves acid or |ight or oxygen.

BY MR. FELDSTEI N:

Q. Can you turn to page 15 of Exhibit 20707
There's "concl usions and perspective.”" Do you
see that?

A. | do.

Q. And the | ast sentence of the first
paragraph says: Three therapeutic strategies
have been consi dered, correct?

MR. M LLS: Objection; form
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THE W TNESS: | see that.
BY MR. FELDSTEI N:
Q. And the context is treating retinal
di seases, right?
A. Yes, | will agree with that.
Q. And |'m going to ask you -- | want to ask
you about each of the three approaches and ask
whet her you have an understandi ng of whether as
of September 2007 those were -- whether this is
an accurate summary of the therapeutic
strategies that were being considered by POSA as
of September 2007, okay?

And so the first one: |Is it accurate

t hat one of the three therapies being considered
as of September 2007 for retinal disease,
inherited retinal disease, was gene therapy?

MR. MLLS: Objection to form
f oundati on.

THE W TNESS: That's what's [|isted.
A nunmber of caveat -- well, a number of problens
with this are mentioned there, and, you know, ny
own opinion in 2007 is that gene therapy wasn't
really generally very successful, and |I think in
a case like the eye probably would be much nore

difficult. In fact, still today gene therapy
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was pretty limting.
BY MR. FELDSTEI N:
Q. And is it correct that as of 2007 gene
t herapy was one of the three perspectives being
consi dered to reduce the formation of A2E?

MR. MLLS: Objection; form

THE W TNESS: That's what the
authors say. Well, they say -- | don't if
they -- how -- what they considered. They point
out nost of the problems with this at that tinme,
whi ch i s probably accurate.
Q. And then on page 16, the first two

chronmophore replacenent therapy. Do you see

t hat ?
A. Yes.
Q. And that's a third -- a second therapy

was t hat being considered by Septenber 2007 to
address A2E-rel ated di seases, correct?

MR. MLLS: Objection.

THE W TNESS: Yes. It doesn't
really explain that too well. | think the
problemis that -- well, as they say, the

drawback in the approach is the accunul ati on of
toxic or teratogenic retinoic acid with

prol onged retinoid supplementation.
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BY MR. FELDSTEI N:

Q. And then the third therapeutic strategy
bei ng considered to reduce A2E as of 2007 was
t herapeutic inhibition of the visual cycle,
correct?

MR. MLLS: Objection to form
foundati on, inconplete hypothetical.

THE W TNESS: Well, the second
conpl ete paragraph on that page does deal with
t herapeutic inhibition, which from everything
|"ve read, seemed to be the Travis favorite
approach, at |east at that tinme.

BY MR. FELDSTEI N:

Q. And are you aware of, by September 2007,
any reference teaching another therapy for
reduci ng A2E?

MR. M LLS: Objection; form

THE W TNESS: | think -- no. |
think this covers most of the literature |I'm
aware of in that period in ternms of the
phar macol ogi cal intervention and chronophore
repl acenent.

| guess | could consider, | suppose,
ultimately the 20 deuterated material is

chromophore replacement; although, it's probably
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not the best way to describe it.
BY MR. FELDSTEI N:
Q. But there's no one -- there's no paper
t hat says you should deuterate C20 to reduce A2E
formati on, correct?
MR. MLLS: Objection; form
THE W TNESS: Not that |'m aware of.
BY MR. FELDSTEI N:
Q. Okay. Can you turn in your materials to

Exhi bit 1019? And if you need a copy, let nme

know.

A. Ckay. | have it. This is Furr, et al.,
F-U-R-R.

Q. Now, what is Furr Exhibit 1019

referencing?
A. Basically, isotope dilution methods for
managi ng vitamn A and rel ated carotenoids in
humans.
Q. Does Furr address treatnent of ophthal mc
di sorders?

MR. MLLS: Objection.

THE W TNESS: No, | don't think so;
not directly.
BY MR. FELDSTEI N:

Q. Is it correct that for a stable isotope
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dilution assay, you need to put the isotopes on
chem cally stable positions?

MR. MLLS: Obj ection; form

THE W TNESS: Yes.

BY MR. FELDSTEI N:

Q. And anywhere in Furr Exhibit 1019 do they
identify positions on retinoids to avoid for

t hat reason?

MR. M LLS: Objection; form

THE W TNESS: Actually, 1 don't
think this paper really tal ks about positions.
You know, it's not really that kind of a paper.
It's mainly designed for nutritionists.

MR. FELDSTEIN: Do you want to take
a ten-m nute break and regroup?

MR. MLLS: So we can take a break,
just, the court reporter has to |l eave at five,
right.

(Brief break was observed.)
BY MR. FELDSTEI N:
Q. Doctor, just one question for you.
During any of the breaks, did you discuss
t he substance of the case with your counsel ?
A. No, absolutely not.

MR. FELDSTEIN: Okay. That's all |
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have for you, Doctor.
MR. MLLS: Let's go off the record.
(Off-the-record di scussion was held.)
MR. M LLS: Deposition is over. The
witness reserves the right to review the

transcri pt.

FURTHER THI S DEPONENT SAI TH NOT.
(Proceedi ngs concl uded at 4:45.)
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REPORTER' S CERTI FI CATE
| certify that the witness in the
f oregoi ng deposition, was by me duly sworn to
testify in the within-entitled cause; that the
sai d deposition was taken at the time and pl ace
t herein named; that the testinmny of said
wi tness was reported by me, a Shorthand Reporter
and Notary Public of the State of Tennessee
aut hori zed to adm ni ster oaths and affirmations,
and said testinony, pages 5 through 205 was
thereafter transcribed into typewriting.
| further certify that I am not counsel
or attorney for either or any of the parties to
sai d deposition, nor in any way interested in
the outcome of the cause named in said
deposition.
I N W TNESS WHEREOF, | have hereunto
set my hand the 1st Day of Septenber, 2024.

JENNI FER HAYNI E (Li cense No. 403)
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JAD A. MLLS
Jm ||l s@wsgr.com
Sept enber 4, 2024
GENE COVPANY PTY LTD v. The Trustees O Col unbia University

8/ 16/ 2024, PETER GUENGERI CH, PH.D. (#6839153)

The above-referenced transcript is available for
revi ew.

Wthin the applicable tinmeframe, the w tness should
read the testinony to verify its accuracy. |If there are
any changes, the witness should note those with the
reason, on the attached Errata Sheet.

The wi tness should sign the Acknow edgment of
Deponent and Errata and return to the deposing attorney.
Copi es should be sent to all counsel, and to Veritext at

Cal endar - PNW@/er i t ext . com

Return conpleted errata within 30 days from
recei pt of testinony.
If the witness fails to do so within the tine

allotted, the transcript my be used as if signed.

Yours,

Veritext Legal Solutions
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GENE COVPANY PTY LTD v. The Trustees O Col unbia University

PETER GUENGERI CH, PH.D. (#6839153)

ERRATA SHEET

PAGE. LINE___ CHANGE
REASON
PAGE. LINE___ CHANGE
REASON
PAGE_ LINE____ CHANGE
REASON
PAGE_ LINE____ CHANGE
REASON
PAGE_ LINE_____ CHANGE
REASON
PAGE. LINE_____ CHANGE
REASON

PETER GUENGERI CH, PH. D.

Dat e
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GENE COWPANY PTY LTD v.

PETER GUENGERI CH, PH. D. (

The Trustees OF Col unbia University

#6839153)

ACKNOWLEDGEMENT OF DEPONENT

|, PETER GUENGERI CH,
have read the foregoing
corrections, additions,
not ed above to be append
a true, correct and conp

gi ven by ne.

PH. D., do hereby declare that |
transcript, | have nade any
or changes | deened necessary as
ed hereto, and that the same is

| ete transcript of the testinony

PETER GUENGERI CH, PH. D.

*1f notary is required

Dat e

SUBSCRI BED AND SWORN TO BEFORE ME THI S

DAY OF , 20

NOTARY PUBLI C
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Federal Rules of Civil Procedure

Rule 30

(e) Review By the Witness; Changes.

(1) Review; Statement of Changes. On request by the
deponent or a party before the deposition is
completed, the deponent must be allowed 30 days
after being notified by the officer that the
transcript or recording is available in which:

(A) to review the transcript or recording; and

(B) if there are changes in form or substance, to
sign a statement listing the changes and the
reasons for making them.

(2) Changes Indicated in the Officer's Certificate.
The officer must note in the certificate prescribed
by Rule 30(f) (1) whether a review was requested
and, if so, must attach any changes the deponent

makes during the 30-day period.

DISCLAIMER: THE FOREGOING FEDERAL PROCEDURE RULES
ARE PROVIDED FOR INFORMATIONAL PURPOSES ONLY.

THE ABOVE RULES ARE CURRENT AS OF APRIL 1,

2019. PLEASE REFER TO THE APPLICABLE FEDERAL RULES

OF CIVIL PROCEDURE FOR UP-TO-DATE INFORMATION.
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VERITEXT LEGAL SOLUTIONS

COMPANY CERTIFICATE AND DISCLOSURE STATEMENT
Veritext Legal Solutions represents that the
foregoing transcript is a true, correct and complete
transcript of the colloquies, questions and answers
as submitted by the court reporter. Veritext Legal
Solutions further represents that the attached
exhibits, if any, are true, correct and complete
documents as submitted by the court reporter and/or
attorneys in relation to this deposition and that
the documents were processed in accordance with

our litigation support and production standards.

Veritext Legal Solutions is committed to maintaining
the confidentiality of client and witness information,
in accordance with the regulations promulgated under
the Health Insurance Portability and Accountability
Act (HIPAA), as amended with respect to protected
health information and the Gramm-Leach-Bliley Act, as
amended, with respect to Personally Identifiable
Information (PII). Physical transcripts and exhibits
are managed under strict facility and personnel access
controls. Electronic files of documents are stored

in encrypted form and are transmitted in an encrypted
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fashion to authenticated parties who are permitted to
access the material. Our data is hosted in a Tier 4

SSAE 16 certified facility.

Veritext Legal Solutions complies with all federal and
State regulations with respect to the provision of
court reporting services, and maintains its neutrality
and independence regardless of relationship or the
financial outcome of any litigation. Veritext requires
adherence to the foregoing professional and ethical
standards from all of its subcontractors in their

independent contractor agreements.

Inquiries about Veritext Legal Solutions'
confidentiality and security policies and practices
should be directed to Veritext's Client Services
Associates indicated on the cover of this document or

at www.veritext.com.
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