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DEPOSI TI ON OF ANDREW CALMAN, M D., PH. D

BE | T REMEMBERED, that pursuant to Notice, and
on August 27, 2024, commencing at the hour of
9:08 a.m, in the offices of WIlson, Sonsini, Goodrich
& Rosati, One Market Plaza, San Francisco, California,
before ne, EARLY LANGLEY, a Certified Shorthand
Reporter, State of California, personally appeared
ANDREW CALMAN, M D., PH. D., produced as a witness in
said action, and being by me first duly sworn, was
t hereupon exam ned as a witness in said cause.

---000-- -

APPEARANCES:

For the Petitioner:

W LSON, SONSI NI, GOODRI CH & ROSATI
BY: JAD A. MLLS, ESQ

701 Fifth Avenue, Suite 5100
Seattle, WA 98104

(206) 883-2500

Jm |l s@vwsgr.com
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For the Patent Owner:

FI NNEGAN, HENDERSON, FARABOW,
GARRETT & DUNNER, LLP

BY: MARK J. FELDSTEIN, Ph.D., ESQ.
BY: MARTA GARCI A DANESHVAR, ESQ.
BY: CAROLYN PI RRAGLI A, ESQ.

901 New York Avenue, NW

Washi ngton, DC 20001

(202) 408-4000

Mar k. feldstein@ i nnegan.com

Marta. daneshvar @ i nnegan. com

Carolyn.pirraglia@innegan.com
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PROCEEDI NGS
--000- -

MR. FELDSTEIN:. We'Il go on the record.

Good norni ng, Doctor. Mark Feldstein from

Fi nnegan Henderson on behal f of the Patent Owner.
How are you?
THE W TNESS: Good norning. Fine.
MR. FELDSTEIN: You have before you all of
your exhibits fromboth of the two |IPRs,
| PR2024- 00312 and 00313; correct?
THE WTNESS: | believe so.
ANDREW CALMAN, M D., PH.D
sworn as a w tness,
testified as foll ows:
EXAM NATI ON BY MR FELDSTEI N
Q For sinmplicity, I'mgoing to focus on and
refer to exhibits fromthe I PR-00313 and use the
exhibits fromthose. They overlap, but if there's
any confusion, I'mgoing to focus on the 313 for
t oday.
A. Well, unfortunately, my binder primarily
is keyed to the '432 declaration.
Q Ckay. Well, fortunately, we have copies

of everything.

09:
09:
09:
09:
09:
09:
09:
09:
09:
09:
09:
09:
09:
09:
09:
09:
09:
09:
09:
09:
09:
09:

09:

Page 7

08

08

08

08

08

08

08

08

08

08

08

08

08

08

08

08

08

08

09

09

09

09

09

Veritext Legal Solutions
calendar-pnw@veritext.com 800.831.6973

The Trustees of Columbia Univ. Ex. 2104 - Page 7 of 209
Gene Company Pty Ltd v. The Trustees of Columbia Univ. - [PR2024-00313




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

A. So we may need to use the exhibit numbers
from-- well, | guess the exhibit nunbers are the
sane.

Q W'IIl just give you the exhibits.

A. Yeah, that will work.

MR. MLLS: The exhibit nunbers should al
be the sane.
BY MR. FELDSTEI N:

Q Do you have your declaration fromthe 313
| PR, Exhibit 10047

A. | do.

Q Ckay. Good.

Can you turn towards the back of your
decl aration, Exhibit 1004, to pages 119 to the
end. This is a list of the materials you cited in
this report; correct?

A.  Yeah, that what it appears to be, yes.

Q Can you identify which of the exhibits
that are listed that you were aware of before you

began work on this case?

A Hm Ckay. Well, ny CV, obviously.

Q So, then, if you don't mnd, by nunber?
A.  1005.

Q  Ckay.

A

| was aware of sone of the information in
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1010. | don't knowif | -- | don't think I read
the original paper.

Q  Ckay.

A. | probably referred to 1017 before. It's
a large tonme. But | certainly haven't read the
whol e thing.

1022, | was certainly aware of.

I may have read 1029. He's written a | ot
of papers on the subject.

1040.

1055.

I'"'msure |'ve seen 1059 or the equival ent
fromthe Anerican Acadeny of Ophthal nol ogy.

Q O the remainder of the exhibits that you
didn't identify as having previously considered,
are there any that you can recall that you
provided to your counsel in this case as opposed
to vice versa?

A.  Yes.

Q Could you identify those?

A. So this is going to be an inconplete |ist
because | don't have a perfect nenory of which
ones | found.

| am not sure. Possi bly, 1020 and 1021

1022, for sure.

09:
09:
09:
09:
09:
09:
09:
09:
09:
09:
09:
09:
09:
09:
09:
09:
09:
09:
09:
09:
09:
09:
09:
09:

09:

Page 9

10

10

10

10

10

10

10

11

11

11

12

12

12

12

12

12

12

12

12

12

12

12

12

12

13

Veritext Legal Solutions
calendar-pnw@veritext.com 800.831.6973

The Trustees of Columbia Univ. Ex. 2104 - Page 9 of 209
Gene Company Pty Ltd v. The Trustees of Columbia Univ. - [PR2024-00313




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

1025. 09: 13

"' mnot sure about 1027. 09:13
1028, 1'm not sure about that. 09: 13
1029, | think | also was the who found -- 09:13
I'"msorry. You said for 1028, you're not 09: 13
sure? 09: 13
" mnot sure, but that may have been one 09: 13
of the ones that | identified. 09:13
And, again, my nmenmory on this is not 09: 13
perfect, so there may be others that | have not 09:13
mentioned. |I'mstill going here. 09: 14
Possi bly, 1039. 09: 14
1040, again, not a hundred percent sure on 09: 14
t hat . 09: 14
| think I found 1041. 09: 14
I think I found 1042. 09: 14
I think I found 1043. 09: 14
1055. 09: 14
And 1059, | believe | found that one, too. 09: 15
Thanks. 09: 15
Do you have expertise in the biol ogical 09: 15
processes of lipofuscin formation? 09: 15
Wel'l, | have a background in nolecul ar 09: 15
bi ol ogy and bi ochem stry, and | di agnose and treat 09: 15
retinal disease. So | have -- | have a background 09: 15
Page 10
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in the -- an understandi ng of retinal physiol ogy,
but | do not independently conduct research in
that area

Q So you have a background, but you don't
consi der yourself an expert in the biosynthetic

formation of lipofuscin formations; is that

correct?

MR. MLLS: Objection to form

THE WTNESS: | would say there are levels
of expertise. | think | have a higher |evel of

expertise than the average ophthal nol ogi st, but |
do not have the same |evel of expertise as someone
who is working in a |ab on that subject.

BY MR. FELDSTEI N:

Q And do you have expertise in the -- in
Stargardt's di sease?

A.  1'm an ophthal nol ogi st who di agnoses and
treats patients with macul ar di sease. That said,
this is a rare disease, and | don't have the sane
| evel of expertise as someone whose practice, for
example, is primarily confined to treatnent of
retinal dystrophies.

Q What level of expertise do you have in
Stargardt's di sease?

A. Well, | have the level to diagnose it and
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make the appropriate referral, and | have an
under st andi ng of the di sease process.

Q So you, yourself, don't treat Stargardt's
di sease; is that correct?

A Well, | mean, we don't really have an
effective treatnent other than patients who have
choroi dal neovascul arization. So | may nake
recommendations on lifestyle nodifications, but
typically, | refer those patients to the
uni versity, where there is a person who treats and
di agnhoses exclusively inherited retinal disease.

Q And the specific person?

A.  Yes.

Q Wio is that?

A.  Dr. Jacque Duncan, J-a-c-Q-u-e
D-u-n-c-a-n, at the University of California San
Franci sco.

Q And how I ong have you been in practice,
Doct or ?

A. | have been in practice since 1993. So
about 31 years.

Q And, roughly, how many Stargardt's
patients have you seen in 31 years?

A.  Less than ten.

Q Is it kind of spread out over that
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31 years?
A.  Yes.
Q \What lifestyle changes do you recomrend

for Stargardt patients?

A. If they're smoking, | recommend that they
stop. | reconmend that they wear -- that they
have UV protection in their glasses. | recomend

that they wear sungl asses and/or a hat when
they're outdoors and ninimze exposure to excess
sunlight. And | recommend that they not consune
excessive vitanmn A

And beyond that, | typically refer themto
Dr. Duncan so that they can have the benefit of
her advice as well.

Q And the guidance you just gave on snoking,
UV protection, sunglasses, and not consum ng
excess vitamn A, is that unique to be treating
Stargardt's or to Stargardt's patients, or is that
the reconmendation for other conditions al so?

A. So the smoking -- for other macul ar
degenerations, including other macul ar dystrophies
and age-rel ated macul ar degenerati on, we reconmend
no smoking, and we recomrend UV protection in
their glasses, and we recomend sun protection if

they are going to be outdoors.
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But the vitamin A dietary -- avoiding
excess dietary vitamn Ais the recommendation
specifically for Stargardt's.

Q And why is that a reconmendation
specifically for Stargardt's?

A. Because Stargardt's has a genetic defect
that results in accunul ati on of |ipofuscin
precursors.

Q I'msorry. Can you connect the dots for
me why the instructions are not to consunme excess
vitamin A for patients with this genetic disorder?

A. Because of the potential for exacerbating
the buildup of all-trans-retinal, r-e-t-i-n-a-1I,
which is the precursor to |lipofuscin in the
retina.

Q  And how woul d excess vitanin A build up
ATR?

A. Well, potentially, the -- you know,
basically, the nore substrate you' re inputting
into the visual cycle, potentially that's
exacerbating the buil dup of ATR, which is the
| i pofuscin precursor.

Q AND just for the reader later, |
i ntroduced the acronym ATR.  That was to

correspond to what you had nore fully identified
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as all-trans-retinal?

A. Yes.

Q And how does vitamin A -- how does vitamn

A exacerbate the buildup of ATR?

A. | think that's the same question you just
asked.

Q Maybe it was.

Can you expl ai n what you neant when you
said that nore substrate inputted into the visual
cycle potentially exacerbates the buil dup of ATR?

A. Well, in chenmical reactions generally, if
you increase the input of the initial reactant,
you are going to -- you are going to shift the
equi li briumtoward the end products; you are going
to increase -- potentially increase the buil dup of
the end product, which in this case is ATR and its
harnful Iipofuscin products.

Now, we're oversinplifying here a little
because dietary, obviously -- and | discuss this
in nmy report.

Dietary vitamin Ais absorbed in the gut,
usually in the form nopst commonly, of beta
carotene, and there are enzymatic reactions in the
gut. There are enzymatic reactions in the retina

and RPE involved in the visual cycle.
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|"msort of streamining. 1'm
oversinplifying a little bit.

Q And does -- the recommendation to
Stargardt's patients to avoid excess vitam n A,
does it depend on whether they're vitamn A
deficient or whether they have a healthy amunt of

vitamin Ain the system already?

A. There is certainly a spectrum and | think

Dr. Sonmer or one of the other authors that we
cite identify five different levels of vitamn A
status, fromextrenely deficit to overabundant.
And they use, | think, different terns for that.

Certainly, vitamin A deficiency has its
own problens, including xerophthalma, so an
extrenme absence of vitamin A is also undesirable.
But, you know, clearly, the idea here is to avoid
the extrenes.

Q Sois it the case that if you have a
healthy | evel of vitamin A-- if you are a
Stargardt's patient and you have a normal |evel of
vitamn A, that taking nore vitamn A runs the
risk of creating nore ATR?

A. So | don't know that that experinment has
ever been done to fully verify that, but that

is the -- that is the thinking in the current --
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at the current tine.

Q And what's the origin of this concern that
vitamin A -- is it fair to say that vitamn Ais
contraindicated for Stargardt's patients?

MR. MLLS: Objection to form

THE WTNESS: So | think, again, we're
talking -- it sounds |like we are tal king about
present day.

| think you said, "vitamn Ais
contraindi cated. "

As | tal ked about a m nute ago, you don't
want to have a condition of vitam n A deficiency
because there are potentially other problens, such
as xerophthalma. And we didn't nention it, but
al so night blindness is a potential side effect of
vitam n A deficiency.

But the concern is that higher |evels of
vitamin A may cause nore rapid accunul ati on of
i pofuscin products.

And so the precise level of vitanmin A, to
the best of my know edge, has not been worked out
experinentally, but nost clinicians, as far as |
know t oday, do not recomrend vitanmn A
suppl ementation for Stargardt's.

Q And is it, in fact, they recommend agai nst
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vitami n A supplenentation for Stargardt's?

A. So | haven't seen an official, you know,
organi zati onal recomendati on on that. But ny
under st andi ng of how people practice currently is
that that is the case.

Q And was that the sane or different in the
2007- 2008 period?

A. So to the best of ny recollection from
practicing in that time period, there were no
formal recomrendations at that tine. But there
was evidence in the literature, at least in the
animal literature, that -- and | can actually, if
| may, go to...

Just make sure | renmenber what the
guestion is here.

Q | can rephrase it when you're ready. Let
me know when you' ve found whatever you are | ooking

for.

A. So just to summarize -- and if you want ne

to go into nore detail, we can do that, but | wll
want to read the whol e paper again.

Q And what paper are you | ooking at?

A.  Mata 2000, which is Exhibit --

Q It's the bottomright corner. 10107?

A

-- 1010.
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And what they showed was that abcr-/-mce, 09: 26

whi ch were basically an ani nal nodel, nouse nodel, 09: 27
showing -- of Stargardt's with a knockout of the 09: 27
abcr gene. 09: 27
When they were reared in darkness, they 09: 27

were unable to detect A2E, and when they were 09: 27
reared in light, they did form A2E. 09: 27
And interestingly, if they were initially 09: 27

reared in darkness and then put into light -- 09: 27
excuse ne -- if they were initially reared in 09: 27
light condition and then put into darkness, they 09: 27
still had the sanme anpunt, roughly, of AZ2E, 09: 27
suggesting that in the absence of the life cycle, 09: 27
A2E did not formand that once it was fornmed, it 09: 27
was not renmoved fromthe eye. 09: 27
Q So to your understanding, is Mta, 09: 27

Exhi bit 1010, the origin for the current practice 09: 28
of recomendi ng against vitami n A suppl enentation 09: 28
for Stargardt's patients? 09: 28
MR. MLLS: Objection to form 09: 28

THE WTNESS: | think that |ine of 09: 28

research is certainly one of the bases for that. 09: 28
And | believe there were sone other 09: 28
experiments as well. If you |look at Exhibit 1011, 09: 28
Fi shkin, 2005, there were sonme additional 09: 28
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experinents there, including --

And, again, if you want me to go into
detail, | will do so, but I"'mgoing to need to
read the whol e paper.

But they al so | ooked at human donor eyes
as well in Stargardt's patients -- not donor eyes,
but | believe they | ooked at sone postnortem eyes
from Stargardt's patients.

You know what, let nme read the paper
BY MR. FELDSTEI N:

Q Can | ask you the question that | am
| ooking for --

A.  Yeah.

Q -- where we went off track a little bit?

A. Did you get what | said, "postnortem eyes
of Stargardt's patients."”

Q The question | asked before you had turned
to Mata was: Was it also the practice in the
2007- 2008 period to recommend agai nst vitamn A
suppl ementation for Stargardt's patients?

A.  Yeah, | don't think there -- | think
sort of answered that already. | don't believe
there were any formal recommendations, and | think
that those who were aware of some of this

experinmental literature m ght have thought that
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restriction of vitamin A could be hel pful in these
patients.

But, you know, | don't have a precise
recoll ection of exactly what the thinking was in
2007 on that specific point, nor have | found a
specific reference in that 2007 time franme that
directly addresses that question.

Q And when you saw Stargardt's patients in
the 2007-2008 period, was your practice to
recomrend agai nst vitam n A supplenmentation?

A. M practice at that tinme would have been
to recommend no snoking, UV protection, sunglasses
in bright Iight.

And | woul d have not recommended any
specific suppl enmentation, but | probably would
have deferred any dietary recommendations to
Dr. Duncan, after referring the patient to that
subspeci alist for specific recommendati ons.

Q And today, do you counsel Stargardt's
patients against taking vitanmin A supplenmentation?

A.  Yes.

Q And did sonething change between 2007-2008
and today that provides the basis for your current
recomrendation to Stargardt's patients to not take

vitam n A suppl enentation?
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A. Yeah, | can't specifically point to a
speci fic paper or recomendation, but -- or a
specific date when it becanme nore preval ent for
people to practice in this way, but | think it has
become accepted in the field that these patients
shoul d not receive vitanmin A suppl ementation

Q Is ATR buildup also an issue in dry
age-rel ated macul ar degenerati on?

A. I'mnot sure. | guess you'd have to
defi ne "ATR buil dup. ™

Q You had tal ked earlier in terns of
Stargardt's patients that you were avoi ding
vitam n A supplenentation to avoid creating nore
intermedi ate that can forminto A2E and,
specifically, ATR. Was that essentially what you
testified to earlier?

A. That is a rough approxi mation, yeah

Q And so ny question nowis, don't you have
the same internmediates, including ATR, building up
in dry age-rel ated nmacul ar degeneration patients?

A. That's a little bit of a different
guestion, but...

The difference is that in Stargardt's, you
have a defect in the ABCA4 gene, or ABCR, and,

therefore, the ATR is unable to be pronptly
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transported to the RPE for further netabolic --
it's more conplicated than that, because it gets
conjugated with phosphati dyl et hanol ani ne, or PE.

In any case, that defect is -- although
sonme patients with AVMD, which is age-rel ated
macul ar degeneration, nmay have ABCR gene defects,
nmost do not. And if they do, they're usually
het er ozygous.

So in general, with some exceptions, nost
patients with AMD, the ATR is able to go through
the normal life cycle, which involves both the rod
outer segments and the RPE, which is retinal
pi gment epithelium

So it's a different problem and it's a
sonmewhat different situation than Stargardt's.

Q So is lipofuscin accumul ation not an issue
for ANMD?

A. Oh, of course it's an issue. But it tends
to occur at a later age, and the problemis not so
much that there's rapid formation of |ipofuscin in
AMD. The problemis that there's accumnul ati on
over a longer period of time, which is -- you
know, this is a disease of the elderly, for the
nost part.

And so there are sone common
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characteristics, including lipofuscin formation
but it tends to manifest at a much earlier age
with Stargardt's because of this unique nmechani sm
due to the genetic defect.

Q Is Stargardt's disease harder to treat
than ADM because of the genetic deficiency in
Stargardt's patients?

A | think you nmean AMD, not ADM

Q | do. Thank you.

A.  Now, you say "harder to treat."

So we don't really don't have a treatnent
for Stargardt's. W have sonme of those lifestyle
nodi fications that | nmentioned, which may slow it
down sonmewhat, but |I'mnot sure we have even good
proof of that.

For AMD, we have good treatnment, effective
treatment for what we call wet, or neovascul ar
AMD by injecting nmedications called anti-VEGF
That is anti-vascul ar endothelial growth factor.

For advanced dry AMD, which is
non- neovascul ar, wi th geographic atrophy that is
threatening the fovea, we now have two injectable
drugs that can slightly -- about 20 percent --
sl ow the progression of the disease but cannot

reverse it.
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And then we have the AREDS, which is now
the AREDS 2 formul ation, A-R-E-D-S, which can sl ow
the transition fromnoderate to severe
non- neovascul ar AMD to vascul ar -- neovascul ar
AND.

But none of those treatnments can cure the
di sease. They can, in sone cases, aneliorate it
or slow it down.

Q Wat are the two drugs that you have that
sl ow dry AMD by about 20 percent?

A. One of themis called Izervay, and the
ot her one -- Syfovre.

Q Is 20 percent slowing of dry AVD pretty
significant, or is that kind of negligible?

A. So to be specific, it's approxinmately a
20 percent reduction in the rate of growth of
geographic atrophy in patients with dry AMD with
geographi c atrophy threatening the fovea.

And opinion is divided as to how
significant that is clinically.

What | tell my patients is that this is a
di sease that is likely -- by the time you're a
candidate for this treatment, you're likely to
have significant visual acuity reduction within

five years; this will give you maybe an extra
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year, and that's -- and that's wi th ongoing
treatnents every -- injections every one to two
nont hs.

And there are also sonme side effects that
have been reported with the drugs, so sone people
don't use themat all.

Q You use both of those drugs?

A. | have used them | have -- | have
st opped using them

Q And what do you use in their place?
Anyt hi ng?

A. Well, we don't really have anything.

Q And why did you stop using it?

A. Because a percentage of patients wll
devel op a catastrophic vascul ar event resulting in
sudden and severe vision |oss.

Q The two injectables for dry AMD, about
when did they cone onto the market and becone
avai | abl e?

A.  About a year and a half ago.

Q So other than AREDS 2, there is no
treatnment for dry AMD today?

A. So, again, we have the lifestyle
nodi fications that we' ve tal ked about, and we have

AREDS, which is a preventive, to prevent
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transition primarily to -- fromdry to wet, and we 09:
have the two drugs that | nentioned. And that's, 09:
to the best of my know edge, the only thing that's 09:
been approved for dry AMD at this tine. 09:
Q |Is AREDS an approved treatment, or is it 09:

just a nore nutraceutical category? 09:
A. So first of all, there's AREDS, and 09:
there's AREDS 2, and we now use AREDS 2. 09:
And nmy understanding is that these did not 09:

go through the FDA NDA process but, rather, that 09:
they are -- |'mnot an expert on nutraceuticals or 09:
nutraceutical |aw or FDA |l aw, but my understandi ng 09:
is that they did not go through the FDA approval 09:
process for a prescription drug. 09:
They are avail abl e wi thout prescriptions, 09:

but they are supported by |arge, well-executed, 09:
mul ticenter clinical trials. 09:
Q And biologically, what does the AREDS 2 09:
treatnment do to treat dry AMD? 09:
A.  So AREDS 2 consists of -- and this is from 09:
menory, so don't -- so | may not be quite right. 09:
But it's vitamin C, vitamn E, zinc, 09:

copper, zeaxanthin, and lutein. So the zeaxanthin 09:
and the lutein are macul ar pignments. Vitanmin Cis 09:
an antioxidant, as is vitamn E. And zinc and 09:
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copper, I'mnot entirely sure if the actual
mechani smis known.

But those are the conponents, to the best
of my recollection.

Q And biologically, how do they treat or
prevent progression of dry AVD?

A. Well, so sonme of this is not necessarily
backed up by experinental evidence because the
i ngredi ents haven't been tested individually in
large trials the way the combinati ons have.

But antioxidants are thought to be
beneficial in -- in slow ng the AMD process. And
| don't know if the details of that have been
wor ked out .

And |utein and zeaxanthin are macul ar
pi gnents, which are thought to be protective
agai nst the harnful effects of excess light. And
| don't know that the details of that have been
wor ked out either

And then -- and I'mnot famliar with the
data on copper and zinc.

Q Does the AREDS 2 formul ati on reduce the
accunul ati on of lipofuscin pignments?

MR. MLLS: Objection to form

THE W TNESS: |'mnot sure if that has
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been studi ed.
BY MR. FELDSTEI N:

Q Are you aware of any mechani sm by which
the conmponents of AREDS 2 woul d be effective to
reduce the accunul ation of |ipofuscin pignents?

A. O her than what | have al ready nentioned,
' mnot aware of them but that's not sonething
that | have researched.

Q Do antioxidants reduce the accurnul ati on of
i pofuscin pignents, to your understandi ng?

A. | don't know that that's been
deronstr at ed.

Q Do the pignments that you referred to,
zeaxanthin and lutein, do they reduce the
formation of |ipofuscin pignents?

A. Again, | don't -- | think there has been
research in that area, but I'mnot famliar with
t he papers.

Q Do you have any further understanding
about the antioxidant biology, on how that treats
dry AMD?

A. So | would be speculating, and | woul d
prefer not to specul ate.

Q Do you know where in the body the

anti oxi dant effect needs to be for the fornul ation
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to be effective for dry AMD?

A. | think that's making a | ot of
suppositions, and | think, to some degree, even
the formulation -- |I'mnot sure how nuch
experi nental basis there has been for all of the
conponents.

But presumably, it would be in the retina
and the RPE.

Q You said AREDS fornul ation was different
than -- excuse ne.

You said the AREDS 2 fornul ati on was
different than the AREDS fornmul ation; is that
correct?

A. That is correct.

Q Wat was different in AREDS origi na
pl aybook?

A.  The original AREDS had beta carotene, and
the AREDS 2 has |utein and zeaxanthin.

Q And do you know why beta carotene was
di spl aced in the nove from AREDS to AREDS 27

A. M recollection is that in the origina
AREDS trial, there was a safety signal of
i ncreased |ung cancer in snmokers receiving beta
carotene and that they, therefore, switched the

beta carotene out for zeaxanthin and | utein when
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they fornul ated AREDS 2.

Q Do you know what the function of beta
carotene was in the AREDS formul ati on?

A, Well, presumably, to avoid vitanin A
deficiency and to provide a substrate for the
vi sual cycle.

Q It was to increase the turnover of the
vi sual cycle?

A.  You know, you're asking nme to specul ate on
what the authors had in nmind, and | would like to
take a minute to read the actual paper. Do you
have an exhi bit nunber?

Q | do. Let ne just -- before you go there,
can | ask just ask you --

A. No, let nme just --

Q -- do you understand the function of beta
carotene in the AREDS formul ation?

A. | think | already answered that question.

Q I'mnot asking -- the reason |I'mre-asking
the question is you asserted that | was asking you
to speculate. |'mnot asking you to specul ate.

I ' m aski ng, do you personally understand it?

A. My understanding was that this was a --

this was a clinical trial |ooking to see whether

suppl enments that included vitamn A as one
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conponent, which is feeding, obviously, the visua
cycle, would be beneficial in dry AMD patients.

And they found that AREDS was benefici al
for the subset of dry AMD patients.

So my | -- can we find --

Q Sure. Take a look at whatever you'd I|ike.

-- the paper?
Does anyone have the exhibit nunber?

Nobody has it?

Q If you know what paper you're | ooking for
in --
A. 1'mlooking for AREDS.
Q -- your declaration.
It may be 1022, but that's just from
menory.

A. 1022, yeah

Q Do you want a question, or do you just
want to read it?

A. Gve nme a few mnutes to read, please.

Q Okay.

A. So -- oh, okay.

Al right.
Q Having --
So --

Q Can | ask a question so that --
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A.  Yes, of course.

Q -- there's something for you to respond
to?

A. Absol utely.

Q Having re-reviewed Exhibit 1022, do you
under stand what the purpose of beta carotene was
in the AREDS formul ation?

A. So there's actually very little in this

paper that's directly relevant to that and

responsive to that, but there is a sentence or two

at the bottom of page 11, where it says (as read):

"Beta carotene, another carotenoid with anti oxi dant

potential, was included because it was readily
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09:
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09:
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09:

09:

09:

09:

avai |l abl e and under investigation in clinical trials 09:

of heart disease and cancer.”
So -- and that's pretty nmuch all it says.
They basically included -- they group it
with vitamin C and vitanmin E and call them
anti oxidants, so they appear to have thought of it
as an anti oxi dant.
Q Rather than substrate to feed the visual
cycle; is that correct?
A. Well, a PCSA would recogni ze that beta
carotene is a substrate for the visual -- or

precursor for the substrates to the visual cycle,
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but this particular reference is silent on that
poi nt.

Q The AREDS paper, Exhibit 1022, indicates
that beta carotene was used because it had
anti oxi dant potential; correct? That's the only
function identified?

A. Well, so this was Report Nunber 8, and
there were seven preceding reports, which may have
gone into nore detail on the study design. But in
this particular paper, that's all it says.

Q And there is a difference between beta
carotene and vitamn A; correct?

A Well, vitamin Ais an inclusive termthat
includes retinol, retinal, retinoic acid, retinyl
acetate, and diners, such as beta carotene and
other -- that's the prinmary one, but there are

sone other rel ated conpounds that are al so present

in the diet.
Q Isn't beta carotene a provitam n A?
A Well, it is -- there's sonme inconsistency

inthe literature, but it is also sonetines
referred as to a provitam n, yes.

Q And it's not a retinoid; correct?

A. Again, it's alittle bit of a semantic

thing. It is a dimer, which is typically -- ny
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understanding, it's cleaved in the gut and is a
precursor to the retinoids.

Q And do you understand the anti oxi dant
properties of beta carotene? Do you understand
the chem stry of that?

MR. MLLS: Objection. Scope.

THE WTNESS: | have not done readi ng on
the antioxi dant properties of beta carotene.

BY MR. FELDSTEI N:

Q Do you have an understanding if --

Well, let me -- just as a setup, if |
refer to vitamn A as the retinoids distinct from
beta carotene, is that okay? Can we use that
definition?

A. That's okay.

Q Okay. Do you have an understandi ng of
whet her the antioxidant properties of beta
carotene differ fromvitamin A retinoids?

A. That is not sonething that | have
resear ched.

Q Do you know if that's addressed in the art
anywher e?

A I'msorry?

Q Do you know generally if the art has

considered it, whether beta carotene has different
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anti oxi dant potential than vitamn A retinoids?

A. | would not be surprised if that has been

resear ched.

Q Okay. In ternms of beta carotene al so
providing vitamin A -- you had nmentioned that
earlier; correct?

A. The way you're referring to vitamn A
yes.

Q In fact, in AREDS study, Exhibit 1022
didn't they find that the serumlevels of vitanin
A did not increase with treatnment?

It's the bottom of page 7, to 8.

A It's page 7. | see page 7. Gve ne just
a second.

" m 1 ooking for something el se here as
wel | .

So with the caveat that 57 percent of
AREDS participants were using a nmultivitanm n or at
| east one ingredient found in the AREDS
formul ation at the time of their AREDS screening
exam nation, which is on page 10 of the sane
paper, the serumlevels of vitanin A did not show
a statistically significant increase after
starting AREDS

Q And what, if any, is the inmport of no
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increase in vitamn A after adm nistering beta 09:
car otene? 09:
MR. MLLS: Objection to form and scope. 09:

THE W TNESS: Well, that's an increase in 09:
serumvitamn Alevels. And | think it's a piece 09:
of information, and | think there are a nunber of 09:
possi bl e expl anati ons. 09:
And let ne just look. | don't renmenber 09:

them addressing that in their comments, but let ne 09:
| ook for that. 09:
So they do address -- they do provi de one 09:

expl anat i on. 09:
Q \Wiere are you readi ng? 09:

A. I'mon the bottom of page 10. It says (as 09:
read): 09:
"Thus, in addition to their dietary intake of 09:
vitami ns C and E, beta carotene, and zinc, these 09:
persons had an increase in their intake by 09:
approxi mately 100 percent of the RDA for each of the 09:
study i ngredients whether assigned to placebo or 09:
active intervention.” 09:
So this was -- sorry. This was -- | 09:

shoul d back up a sentence. The precedi ng sentence 09:
says (as read): 09:
"Approxi mately 67 percent of participants chose to 09:
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take Centrum (about 13 percent of the AREDS 09:
participants who were not taking vitam ns at the 09:
start of the study decided to take a nultivitanm n 09:
al ong with the study nedication, perhaps because they 09:
were enrolling in this long-term study assessing the 09:
effects of vitamins and mnerals). Thus, in addition 09:
to their dietary intake of vitam ns C and E, beta 09:
carotene, and zinc, these persons had an increase in 09:
their intake by approximately 100 percent of the RDA  09:
for each of the study ingredients whether assigned to 09:
pl acebo or active intervention. Any increase in 09:
serum |l evels resulting fromthis intake was 09:
negligi ble conpared with the serumincreases fromthe 09:
use of the study supplenents. The statistical power 09:
of the study to test its primary hypot hesis about 09:
hi gh doses of the study ingredients ni ght have been 09:
reduced to the extent that prior use or the continued 09:
use of RDA doses of these ingredients" -- sorry -- 09:
"of these nutrients or other nutrients in the Centrum 10:
formulation affect the risk of AMD devel oprment.” 10:

I think what they are trying to say is 10:

that these are patients who had dietary intake of 10:
these vitanmins, they had in many cases 10
mul tivitam ns such as Centrumthat they were 10:
taki ng, and they had the AREDS vitanins, and that 10:
Page 38
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this nmay have affected the statistical power of
their ability to detect differences, depending on
whet her they were taking the study -- study

i ngredi ents or not.

Q So it's not the case that there's sone
l[imt on how much vitanmin A you can get into the
serum - -

MR. MLLS: Objection to formand scope.
BY MR. FELDSTEI N:

Q =-- is that true?

A. Say again, please.

Q Is it not -- is there any limt to how
much vitamn A you can get into the serunf

MR, MLLS: Objection to form and scope,
to the extent it calls for specul ation.

THE WTNESS: | don't know the answer to
t hat .
BY MR. FELDSTEI N:

Q And earlier, when we were talking about
vitamin A levels, you had particularly noted serum
levels. Are there other levels of vitamin Ain
the body that are biologically relevant besides
the serunf

A. Yes. In particular, of course, we're

tal ki ng about the retina and the RPE, and we're
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al so -- another inportant organ for vitamn Ais 10:
the liver because that is the primary storage 10:
organ for vitamn A 10:
Q | think you said earlier -- and it may 10:

have been in the context of AREDS 2 -- that the 10:
i ndi vi dual conponents had not been separately 10:
evaluated for their effect on macul ar 10:
degeneration. Did | understand that correctly? 10:
A. So |I'mlooking at page 10 of this sane 10:
reference, 1022, and there is sonme responsive 10:
information to that, and so | will just read that. 10:
(As read): 10:

"Two other trials assessed suppl enmentation for 10:
patients with AVMD. A small random zed trial, 10:
conpl et ed before AREDS began, suggested a benefit of 10:

| arge doses of zinc on visual acuity in persons with 10:
AMD. " 10:
Let's see. 10:

(As read): 10:

"Results from another random zed trial reported that 10:
after four years of supplenentation, 500 IU per day 10:
of vitamin E had little benefit in reducing the risk 10:
of devel opnment or progression of AVMD in a popul ation 10:
of 1,193 volunteers." 10:
And there was one other study. |'m going 10:
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to ask your indul gence and let nme |ook through ny

report to see if I can find it.

Q And take your tine, but if you want, | can

give you a very specific question.

A.  Yeah, just give nme a minute, please.

So there were a couple of other papers
that | referenced in ny report in paragraph 85,
so -- and | don't know if they will be responsive
to your question because they were for different
condi ti ons.

But Berson discusses vitam n A treatment
for -- vitamin A and vitam n E treatnent for
retinitis pigmentosa, and Jacobson taught vitamn
A treatment for Sorsby's fundus dystrophy.

And then there are some other references
tal ki ng about vitam n A suppl enentation for
nonocul ar di sease, but it's all in the report --
in the declaration.

Q So the question for you, then, is: Are
you aware of any study denopnstrating that beta
carotene itself has a treatnment effect on AVD?

A. Just a second, please.

| think the answer is no, but let ne
caveat by just saying that the AREDS had four

study groups, antioxidants, which was -- so G oup
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1 was vitanmin C, vitamn E, and beta carotene
Group 2 was zinc. Group 3 was vitamn A vitamn
C -- excuse me -- beta carotene, vitamin C and
vitamin E plus zinc. And Nunmber 4 was pl acebo.
So in AREDS, it was -- the -- the groups
with the antioxidants did better, and the group
that did statistically significantly best was
the -- or showed statistically significant effect
was the antioxidants plus zinc group. But that
did include these other ingredients, so even G oup
1 did also include vitamin C and vitamn E

Q Right. And just to be clear for others
who are going to read this later, because of the
way AREDS was conducted, there was no way to
separately eval uate whether the beta carotene was
providing the treatnment effect or not; correct?

A. That's the way | read this, yes.

Q And are you aware of any studies that
eval uated the effect of beta carotene on the
treatnent of Stargardt's di sease?

A. It's not comng to mnd at this point. |If
it's inm report, | stand by it.

Q Are you aware of any studies that
eval uated effect of beta carotene on |ipofuscin

accumnmul ati on?
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A. It's not coming to mind, but if it's in ny

report, | stand by it -- in ny declaration

Q. Now, you had said earlier, in effect, that

for Stargardt's patients, the recomendation is to

not take vitam n A suppl enentation because it
coul d produce nmore ATR. Is that roughly correct,
what you said earlier?

MR. MLLS: Objection to form

THE W TNESS: Well, it could exacerbate
i pofuscin formation rate due to increasing the
concentration -- the already el evated
concentration, potentially, of ATRin the rod
outer segnents and/or the RPE. That is ny
under st andi ng.

BY MR. FELDSTEI N:

Q And what | amtrying to understand is, if

both Stargardt's di sease and dry AMD are
associated with lipofuscin accunul ati on, why
woul dn't you al so counsel AMD patients agai nst
taki ng additional vitamn A?

A. | think principally because we have the
AREDS study that shows that taking the dosage of
vitam n -- of beta carotene, which | believe was
15 milligrams per day in the AREDS study, was not

harnful and that the antioxidant group and the
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anti oxi dant plus zinc group, which included that
dosage, showed a beneficial effect given -- agreed
with the caveat that the individual conponents

were not tested separately.

Q Besi des the AREDS study, Exhibit 1022, are

there other reasons why you don't counsel AM
pati ents agai nst taking additional vitam n A?

A. Well, that's the biggest study that we
have, and it's a well-done study, and | am not
aware of any study that indicates that vitamn A
suppl enments in this type of dose are harnful to
patients with AMD. And we do have the -- you
know, we do have the -- you know, we do have these
st udi es.

Nowadays, we do recomrend the AREDS 2
formul ati on, but |I'mnot aware of other reasons
not to -- for themto avoid those -- those
suppl enment s.

Q But if biologically in a Stargardt's
patient vitam n A supplenmentation runs the risk of
overdriving the visual cycle and producing nore
ATR, biologically wouldn't that also be a concern
for AMD patients?

MR. MLLS: Objection to form

THE W TNESS: So, again, these are very --
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the accunul ati on of lipofuscin is nmuch slower in
AMD. It's occurring over decades.

And we haven't discussed it in detail, but
having too little vitanin Ais also deleterious in
the sense that it can inpair night vision.

And so there is a balance there, and |
think that where you set that balance is different
for a Stargardt's patient and an AMD patient.

BY MR. FELDSTEI N:

Q Let's try to sinplify alittle bit and
assune that all the patients in this question have
a healthy level of vitamn A already. |It's the
case that for Stargardt's, you would recomend
agai nst additional vitam n A; correct?

A. That is correct.

Q And for the AMD patient who has a healthy
| evel of vitamin A for the same reasons as
Stargardt, wouldn't it also nake sense to
recommend for the healthy AMD patient agai nst
additional vitamin A so as not to overproduce ADR?

A. | think that's a theoretical concern, and
I have not seen any experinental data to validate
it.

From a practical standpoint, we typically

recomend the AREDS fornmul ati on whi ch contains
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zeaxanthin and lutein rather than beta carotene or
vitamn A, and | do not reconmend additional
suppl ements for ny AREDS patients other than |I'm
fine with themtaking a Centrum Silver for genera
heal th reasons.

Q  And roughly how many dry AMD patients do

you see in a given year?

A. In a year? Hundreds. Maybe a thousand or
t wo.
MR. MLLS: Are we ready for a break?
MR. FELDSTEIN: That's fine.
MR. MLLS: W have been goi ng about an
hour .

MR. FELDSTEIN. O f the record, please.
(Recess taken.)
MR. FELDSTEIN: Back on the record.
BY MR. FELDSTEI N:

Q | want to switch topics, but one follow up
fromearlier. Beta carotene versus vitamin A, do
you have any understandi ng of whether they are
transported in the body the sane or differently?

A. You know, | address -- | think what's in
my report that addresses that nost directly is
where | describe that there is an enzyne in the

gut, in the small intestine, beta carotene
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di oxygenase, which basically converts beta
carotene into retinal, and that's -- | don't think
| have a further understanding of the transport
processes in the body beyond that.

Q Do you know if retinal and beta carotene
are both transported into the retina?

A. | don't know that for sure.

Q Do you know if any of the AREDS 2

conmponents are transported into the retina?

A. | know that the macul ar area contains high

concentrations of zeaxanthin and lutein, if that's
what you're referring to. And the precise

bi ochenmi stry of those, how and where they're

synt hesi zed and transported, | don't have detail ed
know edge of.

Q Leaving aside beta carotene, do you have
an understanding if any of the other components of
the original AREDS fornmul ation are transported
into the retina?

A. | think there's an assunption that that's
the case because the whol e point of the AREDS
studi es was to assess the response of a macul ar or
retinal disease to these fornul ations.

Beyond that, | don't have a detailed

know edge of how these various nutrients get into

10:
10:
10:
10:
10:
10:
10:
10:

10:

10:
10:
10:
10:
10:
10:
10:
10:
10:
10:
10:
10:
10:
10:

10:

Page 47

27

27

27

27

27

27

28

28

28

. 28

28

28

28

28

28

28

28

28

28

28

28

28

28

28

28

Veritext Legal Solutions
calendar-pnw@veritext.com 800.831.6973

The Trustees of Columbia Univ. Ex. 2104 - Page 47 of 209
Gene Company Pty Ltd v. The Trustees of Columbia Univ. - [PR2024-00313




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

the retina beyond the -- you know, zinc and copper
presumably have ion channels that are involved in
their transport, which is the general nechani sm
for m nerals.

Q Switching alittle bit. You had nmentioned
that you have seen less than 10 Stargardt's
patients over the past 31 years; is that correct?

A. That's an estinmate, yeah. M ght be a
little nore, but it's not a | arge nunber.

Q And what's the magnitude, would you say,
of the nunber of patients in total you' ve seen
over that time period, roughly?

A, You know, | can't give you -- it's hard to
give you an estimate. 1'll say that | see about
150 patients a week, and of course, many of them
are seen nore than once. W have a | ot of
patients on a tw ce-a-year schedule, and we have
sone that we see nore frequently. So you can
extrapolate fromthat. | have been in practice
for alittle over 30 years.

Q Ckay. Thousands of patients, at |east,
over 30 years?

A.  Many thousands.

Q And if there's no treatnment for

Stargardt's, what happens to a Stargardt's disease

10:
10:
10:
10:
10:
10:
10:
10:
10:
10:
10:
10:
10:
10:
10:
10:
10:
10:
10:
10:
10:
10:
10:
10:

10:

Page 48

29

29

29

29

29

29

29

29

29

29

29

29

29

29

29

29

29

29

29

30

30

30

30

30

30

Veritext Legal Solutions
calendar-pnw@veritext.com 800.831.6973

The Trustees of Columbia Univ. Ex. 2104 - Page 48 of 209
Gene Company Pty Ltd v. The Trustees of Columbia Univ. - [PR2024-00313




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

subj ect ?

A. So there is a variety of -- there's a
spectrum of presentations. Many of these patients
present with vision loss in childhood or young

adul t hood. Sone present in mddle age.

From a practical standpoint in ternms of ny

interactions with them typically, I wll mke
ei ther a presunptive -- nowadays, with genetic
testing, | will nake a presunptive diagnosis and

then typically refer themto Dr. Duncan at UCSF
for genetic testing and her expert evaluation
because she sees many nore patients with this rare
di sease and other rare macul ar di seases than
anyone else in the area.

And she's also plugged into the various
research studies. So sometinmes she will enter
theminto research studies. And then we'll give
themthe lifestyle counseling that we discussed.

And in terms of -- you said "what happens
to them" which is a very broad question. Most of
these patients do have significant inmpacts on
their lives based on the fact that they don't see
wel | .

And some of them -- many of themw Il end

up functionally blind at some point in their
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lives. And so, of course, they have mgjor
adj ustment that they make. Sonme will work, and
some will not. There's a wide variety.

Q Have you told children, based on a
prelimnary diagnosis of Stargardt's di sease, that
the expectation is that they'll becone
functionally blind?

AL So | see adults in ny practice. | don't
see patients under 18. So | have not had that
personal experience. And | don't recall a
specific patient during training who fit that
profile.

Q And do you tell young adult patients that
you've prelimnarily diagnosed with Stargardt's
di sease that the expectation is that they wll
become functionally blind?

A. So typically, once | see them | make a
presunptive diagnosis. | explain to themthat
they have a potentially serious macul ar condition
and that | amreferring themto Dr. Duncan, who is
much nore -- you know, sees many nore of these
pati ents than anyone el se and can give them nore
detailed information about their -- the natural
hi story and prognosis for their particul ar case.

As | nentioned, there is a spectrum
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Q So you don't provide any information to
young adult patients on prognosis when you
presunptively identify Stargardt's disease?

A. Typically, again, |'ve only seen these
pati ents once or twi ce and then making that
referral. And typically, | will tell themthat
they appear to have a macul ar dystrophy, that it
may well be Stargardt's, or it nmay be a different
dystrophy because there are many dystrophies, and
sonetimes the final diagnosis nowadays is made
genetically.

And I will -- you know, if they -- ny
primary focus is on getting themreferred to UCSF,
and | don't know -- | certainly don't sugarcoat
it, but I"'mtypically not going to be giving them
a detail ed prognosis on the basis of one or two
visits and no genetic testing. |'musually going
to defer that.

Now, if they ask me, "Well, if this is
Stargardt's, what's the prognosis,” I'll tell them
we don't have an effective treatment at this tine
and it's a progressive disease and there's a
variety of -- you know, there is a variation or a
spectrum of progression rates and final outcones

but, you know, it's not going to go away and it's
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going to have significant inpact on their life. 10: 34

Most of them kind of know that already. 10: 34
But that's -- that's the nature of the 10: 34
conversation. 10: 34
It would be inappropriate for me to give 10: 34
them-- to attenpt to give thema detailed 10: 34
prognosis given the fact that, you know, usually 10: 34
we don't have a definitive diagnhosis yet because 10: 34
they haven't had the genetic testing. They 10: 34
typically haven't had some of the other detailed 10: 34
studi es that these patients may undergo, including 10: 34
el ectrophysiologic testing of the retina. And 10: 34
given -- you know, just given the fact that the 10: 34
di agnosis is typically prelimnary and that there 10: 34
is a spectrum of severity and progression rates. 10: 34
Q And | will really switch topics now. 10: 34
Can you turn to paragraph 50 in your 10: 34
decl aration, Exhibit 1004. In the first sentence, 10: 35
and I"monly going to read up to the colon, you 10: 35
say (as read): 10: 35
"As | will explain in detail below, and relying where 10:35
appropriate on the opinions of Dr. Guengerich:" 10: 35
Then you have the summary of your 10: 35
opi ni ons; correct? 10: 35
A. Correct. 10: 35
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Q At a high level, what are you relying on
Dr. Guengerich for?

A. Well, Dr. Guengerich is an experienced
chemi st, and he has detail ed know edge of reaction
mechani sms, conmon synt hetic pat hways, you know,
phar macoki netics and reaction kinetics, nolecular
anal ysis techni ques, and other issues that he
deals with on a daily basis that | do not.

So areas that fall into that, the real m of

knowl edge of a chemi st and rel ated disciplines are

areas -- even though | have some background,
obviously, | have a master's in nolecular
bi ophysics and chemi stry, | have a Ph.D. in

m crobi ol ogy and i nmunol ogy, which included
coursework in biochem stry, and | use biocheni cal
techniques in ny research in the | ab, nonetheless,
this is not sonmething that | do anynore, and it's
not sonething that |I'm exposed to on a daily
basis, nor do | -- nor have | ever had the
detail ed knowl edge of organic chemi stry that he
has.

Q OCkay. I'mgoing to turn a couple tinmes to
where you refer to himspecifically. And |I'm
going to basically ask the sane question, but I'd

like to know -- I'mjust trying to get the line
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bet ween where you have i ndependent opini ons and 10: 37

where you're relying on Dr. Guengerich, given what 10: 37
you just said about you have sone of your own 10: 37
backgr ound. 10: 37
And so if | could turn you to 10: 37
paragraph 52. |I'mjust going to start the 10: 37
sentence (as read): 10: 37
"As | discuss in detail below, and relying on the 10: 37

opi nions of Dr. Guengerich where appropriate, it was 10: 37

known as of the priority date that" and then you have 10:37

(i) through (vi). 10: 37

Can you tell nme which of those are your 10: 37

own i ndependent opinion and which of those are 10: 37

based on Dr. Guengerich? 10: 37

A (i) is ny opinion. (ii) is my opinion. 10: 37

(iii) is his opinion. |I've read -- |'ve read sone 10: 38

of the papers that discuss that, but this is -- 10: 38

I"'mrelying on his opinion on this -- primarily on 10: 38

this point. 10: 38

Q I'msorry. Point (iii)? 10: 38

A.  Uh-huh, yes. 10: 38

(iv) is my opinion. 10: 38

(v) is my opinion. 10: 38

(vi) I would say is say m xture because | 10: 38

-- he has experience, personal direct experience 10: 38
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inthis field, and I only have what | can read
fromliterature.

Q Independent of Dr. Guengerich and things
that you have read specifically for this case, in
terms of point nunber (vi), "Deuteration of an
exi sting conmpound was a known met hod of creating

i nproved conpounds,” what conpounds were you aware
of where that had been done?

A Well, I"'maware that there is a drug --
and | don't know a lot about it, but |I'm aware
there is a deuterated drug that's available for
Hunti ngton's chorea, c-h-o-r-e-a.

Q Do you know the name of it?

A | don't.

Q Are there any other -- aside from what you
are relying on fromDr. Guengerich or read
specifically for this case, beyond that one drug,
are there other existing conmpounds where you know
deuteration was used to create inproved conpounds?

A VWhat | would say is I'maware that this is
an area of research, and I was aware of that
before | read that papers that | cite in ny
report, but I can't -- | nean, | -- |I'mnot aware
of any other approved products or specific

products that are in testing. |'mjust aware of
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it as a concept.

Q And in terns of the treatnent for the
Huntington's di sease, what was the inprovenent
t hat deuteration provided?

A. | would have to speculate. | don't know
for sure.

Q As of the tine period of 2007-2008, to
your know edge, were there any existing
pharmaceuti cal conpounds where it was known that
t hey had been inproved by deuteration?

MR. MLLS: Objection to form

THE WTNESS: |'mnot sure exactly what
you're -- to the best of nmy know edge, none that
had been FDA approved, but there had been research
on such conpounds.
BY MR. FELDSTEI N:

Q Okay. And the research was directed at
creating what types of inmprovenents?

A. Let ne refer to the article that | cite.

So there were three studies -- three
articles that I cited in ny report, 1046, 1047
and 1048. And it's a long list, so let nme just
sunmmari ze.

Many of the effects of deuteration in

terms of therapeutics, not tal king about use in
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di lution studies, metabolism studies, but 10:
t herapeutics, have to do with slowi ng netabolic -- 10:
sl owi ng netabolismor elimnation of the 10:
t her apeuti ¢ conpounds. 10:
So Kushner, in 1046, K-u-s-h-n-e-r, 10:

di scusses a number of potential uses of deuterated 10:
drugs. 10:
Agai n, these are summary statenents. W 10:

can go into nore detail if you want to, but in the 10:
abstract they say (as read): 10:
"Most" -- i.e., nmpost of these deuterated 10:

t herapeutics -- "are nore resistant to netabolic 10:
changes, especially those changes nedi ated by 10:
cytochrome P450 systenms. Deuteration may al so change 10:

t he pat hway of drug nmetabolism which may lead to 10:

i ncreased duration of action and | ower toxicity." 10:
They nmention that (as read): 10:
"Deuteration can | ower the genotoxicity of tanoxifen 10:
and ot her conpounds.” 10:
And then -- 10:

Q Can we do just one reference at a tine? 10:

A. Sure. |If you want me to go into detail, | 10:

want read the whol e thing. 10:
Q Sure. So in Kushner, Exhibit 1046, what's 10:

the cl osest exanple of deuteration they give to 10:
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what's proposed by your side in this case to use 10:
C20- deut erated retinoids? 10:
MR. MLLS: Objection. Form Inconplete 10:
hypothetical. Calls for specul ation. 10:
THE WTNESS: So I'mnot sure this is an 10:
exhaustive list, and in some cases little detail 10:
is given. 10:
But they nention on page 83 (as read): 10:

"Deut erated anal ogs of the neurotoxin MPTP" -- |I'm 10
going to onmit the chenmical nane -- "which is oxidized 10:
to nmore toxic species were prepared to study the 10:
pat hway that |eads to these changes.™ 10:
That's all it says, with a reference. 10:

And then in the sanme section, on page 84, 10:

it states (as read): 10:
"The netabolic products of many drugs are toxic, and 10:
deuteration can | ower such toxicity by reducing 10:
net abolism" 10:
And they go through -- they discuss 10:

hal ogenat ed anesthetics, chloroform sevoflurane. 10:
And then they nention (as read): 10:
"Deuteration reduces toxicity of butyl ated 10:
hydr oxyt ol uene, an anti oxi dant, and reduces the 10:
toxicity of diethyl hydroxy adi pate, which is a 10:
potential food toxin." 10:
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They al so discuss the deuteration of
tanoxi fen, which they report has | ower
genotoxicity than the normal hydrogenated form

And | think those are probably the npst
responsive to your question.

Q So | had asked for you to identify the
cl osest exanple of deuteration in Kushner. Am|
to take it fromyour answer that all those answers
you gave are equally close to the proposed C20
deuteration of retinoids here?

MR. MLLS: Objectionto form M sstates
the testinony.

THE W TNESS: What | would say is that al
of these represent areas of research or results
where deuteration may -- may |l ead to decreased
toxicity or reduced rates of formation of a toxic
byproduct. As for ranking those, | don't have
enough information to do that.

BY MR. FELDSTEI N:

Q Are there any that, fromthe information
you do have or your general experience, that you
can identify as having a mechanismsinilar to
what's being proposed here for the C20 deuteration

of retinoids?

MR. MLLS: Objectionto form Scope. To
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the extent it calls for specul ation.
BY MR. FELDSTEI N:
Q I'mgoing to redo the question

Are there any of the exanples you
identified in Kushner that you can identify as
having -- the deuteration having a nechani sm
simlar to what's being proposed here for the C20
deuteration of retinoids?

MR. MLLS: Objectionto form Scope.
Calls for specul ation.

THE W TNESS: To sonme degree, we're
getting into Dr. Guengerich's area of expertise.
I think if you read the paper as a whole and the
concept of the kinetic isotopic effect is common
to all of what we're discussing in this paper and
has to do with, in general, barriers to cleavage
of a carbon-hydrogen bond, and the details of
which | defer to Dr. Guengerich

In terms of the specific information that
they provide, the only information they provide on
MPTP is the deuteration would be targeted toward
reduci ng oxi dation, which is, my understanding, ny
limted understanding, relying on Dr. Guengerich
a different mechanismin terns of the, you know,

actual details of the nol ecular nmechani smthan
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what were -- what's addressed in the patent. 10: 52
And then as for the other conpounds that 10: 52

are discussed here -- give ne a nonent. 10: 52
| would actually -- with reference to the 10: 52

previous point, there is a sentence on 83 that 10: 52
sort of suns up what | was trying to say, which is 10: 52
(as read): 10: 52
"One of the key steps in all such reactions" -- 10: 52
having to do with in this case drug netabolism-- "is 10:52

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

the breaking of a C-H bond. And conpounds that have 10: 52

C-D structures at the cite of enzymatic attack are

nmore resistant to P450 change.”

BY MR. FELDSTEI N:

Q In your --

A Wait, wait, wait.

Q | just want to ask you --
A

" mnot done. |'m on page 83, right

col umm, hal fway down the page.

(As read):
"So the mechanismfor the reducing the toxicity of
hal ogenat ed anesthetics appears to be related to
reduci ng the rel ease of inorganic fluorine in the
cytochronme P450 system The tanoxifen toxicity is
t hought to be related to hydroxylation of the

t anoxi fen nol ecul e, converting to a DNA adduct."
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So these are, at the nolecular |evel,
di fferent mechanisnms from what's happening in the
reactions that are discussed in the patent.

Q You pointed to Exhibit 1046 Kushner
page 83, right-hand col um, hal fway down about C-H
bond. |Is it your understanding that any reaction
having a C-H bond breaking is anenable to
i nprovenment by replacing it with deuteriunf

MR. MLLS: Objection to form scope, and
to the extent it calls for speculation.

THE W TNESS: You said "any," which neans
a hundred percent of the tine.

First of all, this exceeds my area of
know edge, and | would defer to Dr. Guengerich
And so the answer -- the real answer is, | don't
know i f there are exceptions, and | would defer to
Dr. Guengerich
BY MR. FELDSTEI N:

Q And when you answer in terns of
exceptions, is it your expectation that, in
general, any reaction having a C-H bond breaking
is amenable to inprovenent by replacing it with
deut eri unf

MR. MLLS: Objection to form scope, and

to the extent it calls for speculation. Asked and
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answer ed.

THE WTNESS: It seems |like the sane
guestion except maybe you're |owering the
threshold a little bit froma hundred percent.

I would say again, this exceeds ny | eve
of knowl edge. This is a question where | would
defer to Dr. CGuengerich, and I don't know the
answer to your question

BY MR FELDSTEI N:

Q Okay. Did you want to nove on to the next

exhi bit, 1047, you identified? And just so --
give you a heads up, I'mgoing to be basically
aski ng the sanme thing about anal ogous di scl osures.
A If you will give me a nonent to read,
pl ease.
Q Sure, take your tinme. Just to be clear
you're |l ooking at 1047, Bl ake?
A.  Yes.
So this is -- they go through a nunber of
di fferent conpounds, but for the nost part, | did
not identify -- well, I did not identify anywhere
that specifically used deuteration to reduce
toxicity.
They were primarily interested in the

ef fect of deuteration on the pharmacol ogi ca
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ef fect of various agents and on the rates of
met abol i sm

Q And so just so that your answer is in
response to a question, I'mgoing to ask the
guestion, if | can; otherw se, the record won't
read clearly.

My question is, in Exhibit 1047, Bl ake,
can you identify any exanples where the
deuteration had a sinmilar mechanismto what's
bei ng proposed here for the C20 deuteration of
retinoids?

MR MLLS: Cbj ections to form scope, and
specul ati on.

THE WTNESS: So in the broadest sense,
yes. For exanple, barbiturates that were
deut erat ed had decreased netabolismrates.

In a narrower sense, no, because what they
were | ooking for was trying to reduce netabolism
rates in order to prolong the lifetine of an
exogenous pharmaceutical in the body, whereas the
goal of the invention in the patents-in-suit is
primarily to reduce a harnful netabolic pathway
i nvol vi ng devel opnent of precursors to |ipofuscin.
So it sort of depends on how you |l ook at it.

BY MR FELDSTEI N:
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Q Are you looking at the formation of
i pofuscin pignents from ATR as a netabolic
process?

A. Again, it depends on how you look at it
and how you define it. So fromthe broader
perspective, in both of these situations,

deuteration is slow ng an undesirable reaction;

however, the nature of the undesirable reaction is

di fferent.

Wth barbiturates, the undesirable
reaction is not really that undesirable; it's
cl earance of the drug fromthe body.

Whereas in the case of macul ar
degeneration and these other dystrophies that
we're tal king about, the undesirable reaction is
formation of non-metabolic -- of toxic byproducts
that cannot be metabolized.

Q | may not have been clear. [|I'mgoing to
back up a question for foundation

Is it your view that every chenica
reaction that occurs within the body is a
nmet abol i ¢ process?

MR. MLLS: Objectionto form Scope.

THE W TNESS: I think that's a semantic

guestion. It really depends on how you define it.
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| think -- certainly, we're not talking about a
desirabl e metabolic process. W' re tal king about
a harnful process when we're tal king about
formation of these |ipofuscin precursors.

I's drug cl earance a netabolic process?
These drugs, for the npst part, are -- nopst drugs
are not found in nature. So is it nornmal
met abol i sn? Again, this is semantics. | think
nost people would say that's a netabolic process.
BY MR. FELDSTEI N:

Q I'mjust asking for your opinion here to
get it clear on the record. And nmaybe it's
semantic, but I'mjust trying to get your opinion
"Il break it down a little bit further.

You're very famliar with the visua
cycle; correct?

A.  Yeah.

Q Do you consider that to be a nmetabolic
process?

A.  Yes.

Q You're very famliar with the biosynthetic
pat hway where ATR is converted into |ipofuscin
pi gnents; correct?

A.  Yes.

Q Do you consider that to be a nmetabolic
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process?

MR. MLLS: Objection. Form Scope.

THE WTNESS: | think it depends on how
you woul d define it semantically. And |'m not
prepared to generate a new opinion on that on the
fly.

BY MR. FELDSTEI N:

Q Sitting here, you don't have an opinion on
whet her the biological -- the biosynthetic pathway
in, for example, Mata Figure 5, Exhibit 1010 is
nmet abol i sm or not?

A. Let's goto that figure. You're calling

it a biosynthetic pathway. | think that would
even be a question of whether that's -- they do
call it biosynthesis.

| think these are really semantic

guestions. | think the answer really depends on
how you define the word "netabolic.” 1It's not
sonmething -- it's not an opinion that | have
developed. It's -- | think we all agree it's a

del eteri ous pathway that results in pathol ogy.

So are pathol ogi ¢ pat hways net abolic?
think you can probably find sone people who say
yes and some who say no, and it's not a

phi | osophi cal question that |'ve researched or
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that |'ve prepared to create a new opinion on
Q That's all I'mtrying to clarify is
whet her you have an opinion or not.

And so the question is, you don't have an
opi ni on one way or another on whether the process
depicted in Mata Figure 5 is or is not a nmetabolic
process; is that correct?

MR. MLLS: Objectionto form Msstates
the testinmony. Asked and answered.

THE WTNESS: It's not that | don't have
an opinion on this process. | have an opinion
that this is a process that is -- that occurs in
vari ous di sease states in the macula, that is
harnful , whose occurrence, you know, ideally it
woul d be beneficial to mnimze.

Whet her you consider it metabolic or not
woul d depend on whet her your definition of
"met abol i c" includes pathol ogic processes as wel
as normal ones.

So | think it's a semantic difference, and
' mnot prepared to generate a new opinion on the
definition of "netabolic" as we sit here on the
fly.

BY MR. FELDSTEI N:

Q Do you want to nove on to Exhibit 1048?
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You can review it, and then the question is going 11:
to be, can you identify any exanples in 11:
Exhi bit 1048 where the deuteration used a 11:
mechani sm anal ogous to what's proposed for C20 11:
deut eration of retinoids here? 11:
MR. MLLS: Objections to form scope, and 11:

to the extent it calls for specul ation. 11:
THE WTNESS: So this reference describes 11:

the effects of various degrees of deuteration on 11:
the netabolism of various hal ogenat ed anesthetics 11:
in the rat, and the prem se of the experinment is 11:
to reduce toxicity because, as they state (as 11:
read): 11:
"Hepatotoxicity and nephrotoxicity may be related to 11:

t he nmetabolism of volatile anesthetics. It would 11:
appear beneficial to decrease the nmetabolismof these 11:
drugs and thus | essen the anmobunt of unwanted 11:
nmet abol i ¢ products.” 11:
So first of all, | defer to Dr. Guengerich 11:

with regard to mechani snms of these reactions. But 11:
at the broadest level, this is an exanpl e of 11:
attenpting to decrease a -- in this case, a 11:
met abol i ¢ pathway that clears the drugs fromthe 11:
body and reduce the amount of unwanted metabolic 11:
products. 11:
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In that sense, it is analogous to -- at
the highest level, to the invention in the
patents-in-suit.

At a nore detailed |evel, the nolecul ar
mechani sms that they outline in Figure 1 of this
reference, Number 1048, by MCarty, it appears to
me, as a non-chem st, to be a different nmechanism
fromwhat is outlined in the systemthat we are
di scussing today, in terms of the nol ecul ar
details. Although again, | would defer to
Dr. Guengerich
BY MR. FELDSTEI N:

Q And Exhibit 1048 is based on
enzynme- nedi ated netabolism correct?

MR. MLLS: Objection. Form

THE WTNESS: | would defer to
Dr. Guengerich on that question. In ny reading of
this -- and if |I've mssed it, you can point it
out -- | didn't see a specific reference to

enzymatic catalysis of the netabolic schene that
t hey propose.
BY MR. FELDSTEI N:
Q To your understanding, is there any
difference in the effect of deuteration on slow ng

a reaction, whether the reaction is

11:
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enzyme- nedi ated or not? 11:
MR. MLLS: Objections to form scope, and 11:

to the extent it calls for speculation. 11:
THE WTNESS: | don't know the answer to 11:

that question, and | would defer to 11:
Dr. Guengerich. I'Il just leave it at that. 11:
How are we doing on tine? 11:

MR. MLLS: It's 11:14. 11:

THE W TNESS: Take a break in ten? 11:

MR. FELDSTEI N. Sure, whenever you liKke. 11:

BY MR. FELDSTEI N: 11:
Q Can we turn back to your declaration, 11:

Exhi bit 1004, please. 11:
And again, trying to distinguish your 11:

opinions from Dr. Guengerich's opinions. 1In 11:
par agraph 143, you refer to (as read): 11:
"As discussed in the declaration of Dr. CGuengerich, a 11:
chem st of ordinary skill would have recogni zed that 11:
c20" -- 11:
A I'msorry. Am1l in the right place? 11:

Q Paragraph 143. 11:

A.  Paragraph 143 of 10047 11:

Q Right. About hal fway down. 11:

A.  "As discussed above"? 11:

Q "As discussed in the declaration of 11:
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Dr. CGuengerich."
MR. MLLS: Are you guys on the sane case?
THE WTNESS: |'mnot sure we're on the
sane piece of paper
MR. FELDSTEIN. So |I'min Exhibit 1004
fromyour declaration in | PR 2024-00313.
THE W TNESS: Ckay. Well, that's not
Exhi bit 1004. |If it is, it's in a different --
it's in the other case. | was on the other
decl arati on.
So let ne turn to the appropriate
paragraph. You said 1437
BY MR. FELDSTEI N:
Q Correct.
A. I'msorry. Were are we starting?
Q Six lines down on the right, "As discussed
in declaration of Dr. Guengerich."
A. | see that.
Q You refer to what a chem st of ordinary
skill would have recogni zed; correct?
A. | see that.
Q Do you have any independent expertise for
this statenment beyond your reliance on the
decl aration of Dr. Guengerich?

A. | do not.
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Q Continuing in the sane paragraph to the 11:

next page, page 71 of Exhibit 1004, you say (as 11:
read): 11:
"I'n ny opinion, and relying on" the declaration" -- 11:
Excuse ne. |I'mgoing to read it again. 11:

Par agraph 143, page 71 of Exhibit 1004, 11:

you say (as read): 11:
"I'n ny opinion, and relying on Dr. Guengerich's 11:
anal ysis of the kinetic isotope effect, a person of 11:
ordinary skill in the art would have had good reason 11:
to enpl oy C20-deuterated vitanin A" 11:
Then it conti nues. 11:

A. | see that. 11:

Q Do you have any independent expertise for 11:

this statement beyond your reliance on the 11:
decl aration of Dr. Guengerich? 11:
MR. MLLS: Objection to form 11:

THE W TNESS: Yes. 11:

BY MR. FELDSTEI N: 11:
Q Wiat's your independent expertise beyond 11:

Dr. Guengerich for this statenment? 11
A. As a clinician who treats patients with 11:
age-rel ated nmacul ar degeneration and rel ated 11:
dystrophies, I'"'maware that |ipofuscin formation 11:
is undesirable and is part of the pathophysiol ogy 11:
Page 73
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of these diseases, and that it would therefore be

a reasonabl e therapeutic approach to enpl oy

C20-deuterated vitam n A, based on the chem stry as

di scussed and explained by Dr. Guengerich, to sl ow
and reduce the formation of |ipofuscin in the eye
and by reduci ng A2E and ATR di mer formation.

Q And are you relying on Dr. CGuengerich for
what woul d be expected from C20 deuteration of
vitamin A or do you have your own independent
expertise to evaluate that?

A. Gve ne just a mnute.

So I've read -- |'ve read the literature
that |'ve cited. | read it as a clinician, not as
a chem st. And the literature that | have read

i ndi cates that formation of A2E and ATR dimer is
i nvolved in |ipofuscin formation which, as a
clinician, I know is part of the path of
physi ol ogy of these diseases.

So therefore, as a clinician and having
sonme know edge of the relevant literature at the
time, I would -- | would be wanting to find a way
to reduce formation of |ipofuscin precursors.

And according to Dr. Guengerich
deuteration at C20 of vitamin A would be a

reasonabl e approach to -- to have that

11:
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phar macol ogi cal effect. 11: 19

Q And do you have your own independent 11:19
expertise to eval uate whet her deuteration at C20 of 11:19
vitamin A would be a reasonabl e approach to have 11:19
t hat pharnmacol ogi cal effect, or is that wholly 11: 19
reliant on Dr. Guengerich? 11:19

MR MLLS: Objectionto form Asked and 11:19
answer ed. 11:19

THE WTNESS: So |'mrelying on 11:19
Dr. Guengerich for the chem cal aspects of that -- 11: 19
and specifics of that C20 deuteration. But as | 11:19
cited in my report, I and a PCSA in 2007 would 11: 19
have been aware of deuteration as an approach. 11:19
And as a clinician in 2007, | was aware of 11: 20
i pofuscin formati on and nmacul ar degenerati on and 11: 20
associ ated dystrophi es. 11: 20

And as a POSA in 2007, | would have been 11: 20
aware of the various papers discussing the 11: 20
met abol i ¢ pat hways, including the harnful 11: 20
pat hways, which we can differ on whether or not 11: 20
it's metabolic, that result in formtion of 11: 20
i nsol ubl e harnful species such as A2E and ATR 11: 20
di mer. 11: 20

So | do have -- when you say ny 11: 20
i ndependent expertise, again, |I'mputting nyself 11: 20
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as a POSA at the tine of the priority date, having
researched the literature in those areas, and
integrating that as a clinical -- as a clinician
POSA, these are my opinions, as stated in ny
report.

BY MR. FELDSTEI N:

Q Do you have an understandi ng of what a
person of ordinary skill in the art would have
known in the 2007-2008 tinme frame as to when
deuteration will or will not slow down a chem ca
reaction?

MR. MLLS: Objection. Form Asked and
answer ed.
THE WTNESS: Can | just see that?

Al right. Wen we've discussed person of

ordinary skill in the art, we've explained that --
and | believe the other -- the patent hol der has
made a simlar assertion -- that POSA woul d

i nclude a team of people who have requisite
know edge and experti se.

If there is a Ph.D. chem st with
experience in deuteration who is also treating
retinal patients as an MD., |'mnot aware that
that person exists.

And so my contribution to the analysis is
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as a clinician POSA. Dr. Guengerich's

contribution to the analysis is as a cheni st POSA.
So I'mnot sure if | got abroad from what

your question was. ©Oh, what a person woul d have

known in the tinme frane...

So | think Dr. Guengerich would have had a

nore detail ed know edge as to when deuteration

will or will not slow down a chem cal reaction
As a clinician POSA, | have no
i ndependent -- | have never worked independently

with deuterated conmpounds. But the references
that | disclose, which we just went through, which
are available, were available to the POSA, do have
sonme material that's responsive to that, that at
| east give us a concept of, you know, when
deuteration will or will not slow down a reaction
And there's some information on Bl ake.
"' mnot going to go through it now, but it talks
about the biggest effects being seen when the
car bon- hydrogen bond is at the active site of the
reaction, but that sonme deuteration at nore
di stant sites can have smaller effects as well.
So again, | would defer to Dr. Guengerich
on the details, but I, as a clinician POSA working

on this type of project in 2007, would have had
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t hat background know edge.
BY MR. FELDSTEI N:

Q And sitting here today, Dr. Cal man, what
is your understanding, if any, of what a person of
ordinary skill would have known in the 2007-2008
time franme as to when deuteration will or will not
sl ow down a chem cal reaction?

MR. MLLS: Objectionto form Asked and
answer ed.

THE WTNESS: | think | covered that, but
"Il try to do it nore succinctly.

A POSA woul d have been a nenber of a team
There woul d have been typically, as we're
di scussi ng here, a chem st POSA and a clinician
POSA.

The clinician POSA woul d have been aware
of the prior art, including, for exanple, the
Bl ake reference, Exhibit 1047, which discuss the
| arger effect of deuteration at an active reaction
site conpare to a |lesser effect at a nore distant
site.

And a POSA chem st, such as
Dr. Guengerich, would have had a nmuch nore
detail ed nuts and bolts know edge of when a

deuteration would or would not have an effect on a
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particul ar reaction.
Wth that, can we maybe take a break?
MR. FELDSTEIN: Sure. OFf the record.
(Lunch break taken.)
BY MR. FELDSTEI N:
Q Can you turn, Doctor, in your declaration
Exhi bit 1004, to paragraph 143.
A. Again, we are in the '045 version?
Q Yes. Unless | say otherw se, we're going
to stick to the '045 patent, the 00313 IPR
I n paragraph 145, you're tal king about the
concept of partially replacing the non-deuterated
vitam n A?
Do you see that?
A | do.
Q The concept of partially replacing vitanmn
A in the ocular tissue, that's not sonething
that's taught in any of the references that you
rely on; is that correct?
MR. MLLS: Objection. Form
THE W TNESS: Pharmacologically. Let ne
| ook at the question here. | guess -- you know,
again, this nay be semantics, but Otho Pharnmm
teaches adnministering vitamn A for treatnent of

macul ar degenerati on and other age-rel ated eye
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di sease.

So | guess it's semantics whether giving
that is partially replacing vitamn A
BY MR. FELDSTEI N:

Q Wy don't we turn to Ortho, then, if
that's where you want to go. Ortho is about
suppl ementi ng, not replacing; isn't that correct?

A. Here again, | think that's what | neant by
semantics, is supplenmenting the sane as repl acing
or different from repl acing.

Q Otho is Exhibit 1008; right?

Can you expl ain what you nean that it's
semantics on whether Ortho is teaching
suppl ementi ng versus replacing?

A Well, | think froma |ogical standpoint,
sone of the nolecules that are ending up in the
retina that are derived fromthe conpositions
disclosed in Otho -- Ortho Pharma will take the
pl ace of nol ecul es that otherw se would have been
absorbed from di etary sources of carotinoids. So
is it supplenmentation, or is it replacenment?
Again, it's a semantic -- the terns have sone
overlap, and | think it's a semantic distinction.

Q Is there sonething specific that you would

point to in Otho that addresses whether it's
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suppl ementi ng or replacing? 12:
A. | nmean, | would have to go through the 12:

whol e thing and see if there's | anguage that's 12:
pertinent to that. 12:
Q That's fine. Take your tine. 12:

A. So the Ortho Pharma patent uses a variety 12:

of terms, including (as read): 12:
"Dietary treatnment, dietetic treatnent, supply, and 12:
suppl ement. And in particular, dietary treatnment of 12:
eye di seases, in particular, age-related eye 12:
di seases. " 12:
Q I'msorry. \Were are you readi ng? 12:

A. Claim15 is for the latter thing. | don't 12:

see the word "repl ace.” 12:
Q If you turn to paragraph 9, for exanple, 12:

the context is correcting an i nadequate supply of 12:
vitam ns and nutrients; correct? 12:
A. I'msorry. You are on claim-- 12:

Q I'msorry. Paragraph 3. 12:

A. Paragraph 3 or claim3? 12:

Q Paragraph 3, sir. 12:

A. As | said, that's one of several. (As 12:
read): 12:
"Supply, supplenent, dietary treatnent, dietetic 12:
treatnent, including dietary treatnment of eye 12:
Page 81
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di seases, in particular, age-related eye di seases." 12: 44
Q In paragraph 3, it's talking about the 12: 44
context of there being an inadequate supply, and 12: 44
that's what they were trying to overcone in this 12: 44
patent; correct? 12: 45
MR. MLLS: Objection to form 12: 45

THE WTNESS: It actually says (as read): 12: 45

"An incorrect diet or an inadequate supply of the 12: 45
necessary vitanmns and nutrients.” 12: 45
BY MR. FELDSTEI N: 12: 45
Q And then it refers to the state of the art 12: 45
being in the context of preventing deficiencies in 12: 45
the supply; correct? 12: 45
A. It says (as read): 12: 45

"In the state of the art, supportive care, especially 12:45

for elderly patients, is known to prevent 12: 45

deficiencies in the supply of vitam ns and nutrients 12: 45

to the eye." 12: 45
Q So the context here is, we need to 12: 45
suppl ement the supply of vitanmins, not replace the 12: 45
supply of vitam ns; correct? 12: 45
MR. MLLS: Objection to form 12: 45

THE W TNESS: Well, that's one of the 12: 45

things that it says. But it also says (as read): 12: 45

"It is well known that age-rel ated eye di seases such 12: 45

Page 82

Veritext Legal Solutions
calendar-pnw@veritext.com 800.831.6973

The Trustees of Columbia Univ. Ex. 2104 - Page 82 of 209

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

as age-rel ated nmacul ar degeneration or senile 12:
cataract have greatly increased and will continue to 12:

i ncrease due to the rising average age of the 12:
popul ation." 12:
Then in claim15, it tal ks about dietary 12:
treatnent of eye diseases, in particular, 12:
age-rel ated eye di seases. 12:
BY MR. FELDSTEI N: 12:
Q In paragraph 2 that you are reading, there 12:

is no indication of replacing, either partially or 12:
ot herwi se; correct? 12:
MR. MLLS: Objectionto form 12:

THE W TNESS: Again, | think we're hung up 12:

on the semantics of "replace.” 12:
My reading is, whether you interpret this 12:

as a supply, a supplenmentation, a dietary 12:
treatnent, or a dietetic treatnent, there are 12:
nol ecul es of these -- of these ingredients that 12:
are going to, sone of them end up in ocul ar 12:
tissue, sonme of which may displace other nolecul es 12:
of the same or simlar substances that my have 12:
been absorbed from di etary sources. 12:
BY MR. FELDSTEI N: 12:
Q Otho itself is not tal king about and 12:
doesn't refer to displacing, as you just stated; 12:
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correct?

MR. MLLS: Objection to form

THE WTNESS: | don't -- | didn't see the
word "displace" -- | don't recall seeing the word
"di splace” in the Ortho patent.
BY MR. FELDSTEI N:

Q OCkay. And while we're tal king about
Ortho, Ortho distinguishes vitanin A from beta
carotene; correct?

MR. MLLS: Objection to form

THE WTNESS: So to put that in context,
as you know, there are different authors who use
the term"vitamn A" differently, and | cited one
of them that includes beta carotene w thin that
headi ng of vitamn A
BY MR. FELDSTEI N:

Q Sure. Wiy don't we just talk about Otho
for a monent. Ortho distinguishes vitamin A from
beta carotene; correct?

MR. MLLS: Objection to form
THE WTNESS: |'mlooking. |'mseeing
vitamin A listed in paragraph 8.
BY MR. FELDSTEI N:
Q Separately from beta carotene in

par agraph 8; correct?
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A.  Yeah, they do list it separately.

Q And Otho nowhere identifies any function
of vitamin A other than with respect to
nutritional deficiencies; correct?

MR. MLLS: Objection to form

THE W TNESS: Well, once again, | think
that would be included within the | anguage of
claim 15 where it's an agent for the dietary
treatnent of eye diseases, in particular,
age-rel ated eye di seases such as age-rel ated
macul ar degeneration or senile cataract.
BY MR. FELDSTEI N:

Q Caim1l5 doesn't refer to the use of

vitamn A; correct?

MR. MLLS: Objection to form

THE WTNESS: Well, | would disagree with
that because a carotinoid and vitamn A are --
are -- again, different people have different
terms, but for the nobst part, those are
over | appi ng terns.
BY MR. FELDSTEI N:

Q In the context of Ortho, carotinoids
i nclude beta carotene, lutein, zeaxanthin and
| ycopene, but not vitamin A; correct?

MR. MLLS: Objection to form

12:
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THE WTNESS: | don't see that. | see
that they list it separately, but that doesn't
necessarily mean that vitamn A is not included as
a carotinoid. | think nost authors would include
vitamn A as a carotinoid.

BY MR. FELDSTEI N:

Q Ckay. Wy don't we just stick with what
Otho actually teaches. And where Ortho was
referring to carotinoids, they define a group that
is beta carotene, luetin, zeaxanthin, and
| ycopene; correct?

MR. MLLS: Objectionto form

THE WTNESS: So | think you're referring
to paragraph 41, but maybe you can point me to
what you're using as the basis for that statenent.
BY MR. FELDSTEI N:

Q Ckay. Just as whole, you read the whole
par agraph, the whole thing; correct?

A Well, | would say that, again, this is
semantics. This is alnost nore of a discussion
for a philosophy class than a science cl ass.

But the fact that carotinoids -- it says,
"Carotinoids selected fromthe group conprising
lutein, zeaxanthin, and |ycopene.” And el sewhere

in the paragraph, it says, "Vitamn A"
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That, to me, does not logically preclude
vitamin A frombeing a carotinoid. It sinply says
that in addition to vitanmin A -- or in addition to
vitamin A being one of the vitam ns selected from
a group containing vitanmin A and a nunber of other
vitam ns and other ingredients, there is a
separate delineation that, one, there will be a
capsul e containing Onmega-3 fatty acids, |-cystine,
and carotinoids selected fromthe group conprising
| utein, zeaxanthin, and |ycopene.

That doesn't nean that vitanmin A can't be
a carotinoid. And a POSA would know t hat
vitamin Ais a carotinoid. "Vitamn A" is a
col l ective termincluding carotinoids.

Q Are you done, Doctor?

A. That's ny answer.

Q Otho specifically identifies certain
carotinoids; correct?

MR. MLLS: Objection. Form

THE W TNESS: Well, again, | think you're
trying to twist it be alittle bit. Otho uses
the term"carotinoids,” and in this paragraph and
likely in others, it provides a subset of
carotinoids that delineate, which does not

necessarily serve as a restrictive definition of
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the term "carotinoids."
BY MR. FELDSTEI N:
Q And what subset of carotinoids are

affirmatively identified as carotinoids in Otho?

MR. MLLS: Objection. Form

THE W TNESS: Well, the ones that are
included within the subset that are listed for the
pur poses of this enbodi ment, which does not
necessarily exclude other carotinoids from being
carotinoids, especially given the plain and
ordi nary neaning of the terms and the know edge of
a POSA in 2007, conprise -- which to ny
under st andi ng neans that that does not nean it's
an exclusive list -- conprise lutein, zeaxanthin,
and | ycopene.

And that's | ooking at paragraph 41. There
may be other variations el sewhere. | see a
simlar list in 42.
BY MR. FELDSTEI N:

Q You agree there is nowhere that vitamn A

is listed anong the group of carotinoids; correct?

MR. MLLS: Objection. Form

THE W TNESS: Subject to all of the
caveats that | expressed in my previous answer,

think that's true.
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BY MR. FELDSTEI N:

Q And | eaving aside whatever Ortho teaches
for carotinoids, it doesn't provide any other or
addi tional function for vitamn A, correct?

MR. MLLS: Objection to form

THE WTNESS: It's a |ong docunment, so
give nme a nonment.
BY MR. FELDSTEI N:

Q Take your tinme, Doctor.

A. | don't see a specific function listed for
vitamin Ain this docunent.

Q In what type of dosage form does Ortho
teach in adm nistering vitanmin A in conbination
with other supplenents?

MR. MLLS: Objection to form
THE WTNESS: A liquid dosage form
BY MR. FELDSTEI N:

Q Did you see anywhere where Ortho teaches
adm ni stering vitamin A in conbination with other
suppl ements where they're all contained within a
single solid dosage fornf

A, Not explicitly, although |I think claim17
is, arguably, ambi guous.

Q It's correct Ortho doesn't disclose using

deuterated vitam n A conpounds; correct?
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A. That is true.

Q And it's also true that Ortho is not
directed to the treatment of Stargardt's di sease
correct?

MR. MLLS: Objection

THE W TNESS: Well, it is directed -- so
in claim115, the invention is directed toward an
agent for the dietary treatnment of eye diseases,
in particular, age-related eye di seases such as
age-rel ated nmacul ar degeneration or senile
cataracts. It does not nmention Stargardt's.

Stargardt's is generally not a disease of
the elderly; however, a person of ordinary skil
in the art would know that other macul ar
degenerations exist which are related to
age-rel ated nmacul ar degeneration in some ways.
BY MR. FELDSTEI N:

Q Can we turned back to where we junped off
from paragraph 145 of your decl aration
Exhi bit 1004. W were |ooking at the statenent
about partially replacing or partially repl ace.

Were there any other references besides
Ortho that, in your view, taught the desirable of
partially replacing non-deuterated vitanmin A in

the ocul ar tissue?
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MR. MLLS: Objection. Form

THE WTNESS: So I'mnot -- nothing is
springing to mind, but if it's in ny report,
stand by it.
BY MR. FELDSTEI N:

Q In this opinion in the first sentence of
paragraph 145, are you again relying on
Dr. Guengerich for what the expected chem ca
effects of C20 retinoid deuteration would be?

A. I'mrelying on Dr. Guengerich for sone of
the ol ecul ar details, as | have discussed in
previous answers, and I'malso relying on the
prior art that | cited which would have been
avai | abl e and understandable by a clinical POSA in
2007 indicating the desirability of reducing A2E
and ATR dimer precursors to |ipofuscin.

Q In the next sentence of paragraph 145 of
your decl aration, Exhibit 1004, you tal k about
C20-deuterated vitanmin A could potentiate the
ef fect of drugs such as fenretinide and
isotretinoin; correct?

A. It does say that, the fenretinide and the
i sotretinoin.

Q It comes out identical on the transcript

even if | mspronounce it, so it's great.

12:58
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12:58
12: 59
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12: 59
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There are no references that you cite that
teach the idea of using deuterated vitamn Ato
potentiate the effect of these drugs; correct?

MR. MLLS: Objection to form

THE WTNESS: | would disagree. Let nme --
let's ook at the Wdder reference.

BY MR. FELDSTEI N:

Q I'msorry, which reference?

A Wi-d-d-e-r.

Q So a POSA readi ng Wdder would have
inferred -- let nme just nmake sure |'mresponsive
to your question.

So Wdder, Wi-d-d-e-r, teaches the
reduction of -- nore slowing of the visual cycle
uses drugs such as fenretinide. It also nentions
side effects including delayed dark adaptati on,
ni ght bli ndness.

And | think you nay have even asked ne a
guestion about this material earlier this norning,
and | wasn't recalling Wdder.

But in any case, a POSA woul d have
under st ood, even though W dder does not explicitly
mention deuterated vitamn A that a drug that
woul d reduce the diversion of all-trans-retinal to

undesi rabl e and harnful 1ipofuscin precursors
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m ght enable use of drugs sinmlar to fenretinide
or fenretinide itself at |ower doses with | ower
ri sks of side effects.

Q Wth respect to vitamn A levels, Wdder,
Exhi bit 1009, is prem sed on reducing circulating
vitamn A |levels; correct?

MR. MLLS: Objection to form

THE WTNESS: Not entirely. And let ne
find the relevant portion of my declaration.

So if you turn to paragraph 145 of ny
decl aration, it addresses the mechani sm of action
of fenretinide, which they also refer to as HPR
And what they find is that -- and this also my
have been responsive to sonme of your questions
earlier today about serumlevels of vitamn A
where | was bl anking on this.

But, in any case, Wdder addresses the
fact that HPR or fenretinide has been shown to
cause marked inhibition of LRAT activity, which is
lecithin retinol acyltransferase. And that it
i nhibits LRAT activity in nmenbranes prepared from
liver and small intestine, but it also -- but they
demonstrate for the first time that it also
i nhibits LRAT activity in the RPE of the eye.

And therefore, they attribute effects to
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HPR or fenretinide both in terms of decreasing
serumretinol, r-e-t-i-n-o-1, and also an
intracellular enzyme-specific effect in RPE cells,
suggesting -- and they al so suggest that the
effects of fenretinide may be nobst pronounced in
the eye.

So yes, to sone degree, they do attribute
the effects of HPR or fenretinide to reducing
serumvitamin A levels, but they also reveal a --
or disclose a direct effect in the eye.

Q So you're using the exanple of HPR as the
basis for what you say in paragraph 145, that a
POSA woul d have understood that C22-grade vitamn
A coul d potentiate the effects of drugs such as
fenretinide and isotretinoin?

A Well, | would say that's the one that --
the best studied. There is also literature on
isotretinoin, which is also referenced in Wdder,
and W dder al so tal ks about phospholi pids, which
can inhibit apoptosis.

And agai n, you know, a clinical POSA
under st ands that sonetimes when you use drugs in
combination to target nmultiple aspects of a
pat hway, that you can sometines reduce the doses

and reduce the side effects.

13:
13:
13:
13:
13:
13:
13:
13:
13:
13:
13:
13:
13:
13:
13:
13:
13:
13:
13:
13:
13:
13:
13:
13:

13:

Page 94

04

04

04

04

04

04

04

04

05

05

05

05

05

05

05

05

05

06

06

06

06

06

06

06

06

Veritext Legal Solutions
calendar-pnw@veritext.com 800.831.6973

The Trustees of Columbia Univ. Ex. 2104 - Page 94 of 209
Gene Company Pty Ltd v. The Trustees of Columbia Univ. - [PR2024-00313




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

Q When you say "potentiate the effect of 13: 06

drugs," you're referring to just reducing the 13: 07
dosages thereof? 13: 07
A.  Well, not necessarily. "Potentiate" 13: 07
usually nmeans to nmake nore effective or -- 13: 07
Q Is that -- 13: 07

A Wit a mnute. 13: 07

-- or to make nore potent, and potency and 13: 07

ef fectiveness are different pharmacol ogically. 13: 07
Potency is typically the amunt of effect per unit 13: 07
dose. 13: 07
And so typically, what you're seeing when 13: 07

you have this sort of pharmacol ogi cal scenario is 13: 07
you are either creating a desirable increased 13: 07
effect, or you're allowing for |ower doses, which 13: 07
can reduce the risk of side effects. 13: 07
Q Are you done, Doctor? 13: 07

A.  Yeah. 13: 07

Q You wote this sentence in the m ddl e of 13: 07
paragraph 145 about "potentiate"; correct? 13: 07
A. Paragraph 1457 13: 07

Q  Yes. 13: 07

A. Let's see. 13: 08

Q In paragraph 145, ten |ines down, you 13: 08
refer to "potentiate"; correct? 13: 08
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A. Okay. | see the sentence now
Q M question for you is, what did you nean
by "potentiate" when you wwote it in paragraph 145
of Exhibit 10047
A. That's a different question, but I'Il be
happy to answer it. And | think I kind of already
did. And I think it, to some degree, even speaks
for itself.
To put this in context, again, Wdder
di scl oses that -- and other references as well --
that these drugs can have side effects, including
ni ght blindness, del ayed visual adaptation
And the concept is that by targeting
anot her aspect of this pathway, specifically by
usi ng C20-deuterated vitanmin A to reduce the
formation of undesirable |ipofuscin precursors
wi t hout slowi ng the visual cycle, it may be
possi ble to use those visual cycle-slow ng drugs
at | ower doses where the therapeutic ratio of
beneficial effects to harnful side effects, such
as night blindness, would be nore favorable.
And in answer to your other question, yes,
| did wite this sentence.

Q  When you use the word "potentiate"” here in

paragraph 145, you're saying that a POSA woul d
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have understood that C20-deuterated vitam n A would

make these other drugs nore effective? |s that
what this says?

A. | think this is the third tine you're
asking this, and |'ve already answered it, but
"1l do it again.

Q But before, Doctor --

MR. M LLS: Counsel, please don't

interrupt the w tness.

THE WTNESS: So | guess |I'Il just recite

what | said before

"Potentiate" can nean nake nore effective

or meke nore potent, and potent in pharmnmacol ogy
means efficacy divided by dosage.

And so the clinical meaning here is that
by inhibiting this pathway w th C20-deuterated
vitamin Ato reduce the formation of harnful
i pofuscin precursors w thout slow ng the visua
cycle, it may be possible to use these drugs such
as fenretinide and other drugs that can slow the
visual cycle, thus continuing their beneficial
effects while mnimzing their side effects,

i ncluding potentially using them at | ower doses
than you would if they were used as a sole

t herapeutic agent.
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BY MR. FELDSTEI N:

Q So your testinmony just now was that using
themin conbination, quote, it may be possi bl e,
cl ose quote, to use | ower doses. What's the
di fference between "may be possible,” as you just
testified, and what you state in paragraph 145
that a POSA woul d have under st ood?

MR. MLLS: Objection. Form

THE W TNESS: Well, | would have
understood that it could. | think the operative
word here is "could" potentiate. |'m not saying
it definitely would. | think you would have to do

the experinment to know for sure.

But a POSA woul d have understood that this
is not a unique scenario in nedicine. This is --
this is an avenue for potential therapy with
mul tiple agents, and that it is sonething that
woul d be worth investigating and potentially
testing.

BY MR. FELDSTEI N

Q And in terns of the effects of
C20-deuterated vitamn A on slowing the formation
of lipofuscin, the chem stry of that slowing is
agai n based on the testinmony of Dr. Guengeri ch;

correct?
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MR. MLLS: Objection. Asked and 13: 12

answer ed. 13:12
THE WTNESS: Right. | think to the 13:12

extent we're tal king about the nmechani smor the 13:12
magni t ude of that effect, | amrelying on 13:12
Dr. Guengerich for that chem stry. 13:12
BY MR. FELDSTEI N: 13: 12
Q Turn to paragraph 200 of your declaration, 13:12
1004. You refer in paragraph 200 to Mata 13:12
Figure 5; is that correct? 13: 13
A. | see that reference. |'mlooking for 13:13

that Exhibit 1010. If you're going to ask ne 13: 13
guestions about Mata, |'m going to want to read 13:13
it. 13: 13
Q Sure. The first question just is, do you 13: 13

have your own independent expertise with respect 13:13
to Mata Figure 5, or are you relying on 13: 13
Dr. Guengerich's analysis that you' ve previously 13:13
di scussed? 13:13
A. So | have sone know edge about the -- as a 13:13
clinician, treating these patients. And having 13: 13
sonme background in biochem stry, | have a 13: 13
know edge of the visual cycle in general. And | 13:13
have a know edge of formation of various dimer 13:13
products of ATR in the formation of |ipofuscin. | 13:13
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have know edge of lipofuscin in macul ar disease.

In terms of the specific rearrangenents
that are depicted in the steps, the chem cal
steps, | defer to Dr. Guengerich on that.

Q Do you have an understandi ng, separate
fromanything that Dr. Guengerich had said, as to
whet her the hypot hetical biosynthetic pathway
depicted in Figure 5 of Mata was -- there was a
consensus -- let nme start again.

Do you have an understandi ng, separate
fromanything Dr. Guengerich has said, that as of
2007- 2008, there was consensus that the
hypot heti cal bi osynthetic pathway depicted in Mata
Figure 5 was correct?

MR. MLLS: Objection. Form

THE WTNESS: |'Ill tell you what |'m aware
of. MWhat |I'maware of is that Fishkin published
two papers and noted an additional pathway
creating ATR diner, which is identified in
Figure 10 of Fishkin 2005, Exhibit 1011

As to the details of any -- and | al so am
aware that they depict the nolecules in different
ways, which is, you know, not entirely edifying.
But in ternms of the details of any disagreenent, |

woul d defer to Dr. Guengerich
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BY MR. FELDSTEI N:
Q Okay. Fair enough
Can you turn to Exhibit 1040, the Berson
reference

A.  Yes.

Q Exhibit 1040, Berson, is about retinitis
pi gnent osa; correct?

A.  Yeah. | should read this. Gve ne a
m nut e.

Ckay.

Q So the question was --

A, Sorry.

Q The question was, Exhibit 1040, Berson, is
about retinitis pignentosa; is that correct?

A.  Yes.

Q If we turn to page 771, |ast page of the
text, last paragraph at the bottom begins, "The
mechani sm "

Do you see that?

A. | see that.

Q It indicates (as read):

13:
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13:
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13:

13:

13:
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13:

13:

13:

"The nmechani sm by which vitanin A affects the course 13:

of retinal degradation in retinitis pignmentosa
remains to be clarified."

Do you see that?
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A.  You said "degradation," but | think you
meant to say "degeneration.”

Q Correct. Thank you so much.

Ot her than my nispronounce -- msreading a
word, is it correct that as of 2007-2008, the
mechani sm by which vitam n A suppl ementati on
affects the course of retinal degeneration in
retinitis pignmentosa remained to be clarified?

MR. MLLS: Objection to form

THE WTNESS: | think that's probably a
fair statement.

BY MR. FELDSTEI N:

Q And Berson, Exhibit 1040, doesn't identify
the nmechanismfor vitamin A to treat any di sease
other than retinitis pignentosa; correct?

A. | didn't see anything regardi ng other
di seases in that publication.

Q If we go to the very last sentence of the
article, it's a long sentence. It begins, "Based
on these findings."

Do you see that?

A | do.

Q And then it gives a recommendation to give
adult patients with common forms of retinitis

pi gnentosa a vitam n A suppl enment; correct?
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A. | see that.

Q Berson doesn't reconmend giving vitamn A
suppl ements to patients with di seases other than
retinitis pignmentosa; correct?

MR. MLLS: Objection. Form

THE WTNESS: Well, the publication is
silent on application of these results outside of
patients with retinitis pignmentosa.
BY MR. FELDSTEI N:

Q Is retinitis pignentosa sonething that you
currently treat?

A. Well, we don't really have good treatnent,
and | think it would be fair to say that nmy -- ny
eval uati on and nmanagenment of patients with
retinitis pignentosa for the nost part is simlar
to my managenent of patients with retinol
dyst rophi es.

| should say there is one -- there is one
subgroup of patients who have been shown to
benefit froma gene therapy that is approved by
the FDA. It's a small subset, and the effect is
not great, and it's extrenely expensive.

But other treatnments are also in
devel opnent. So when | encounter these patients,

| typically diagnose themor at |east give thema

13:
13:
13:
13:
13:
13:
13:
13:
13:
13:
13:
13:
13:
13:
13:
13:
13:
13:
13:
13:
13:
13:
13:
13:

13:

Page 103

25

25

25

25

25

25

25

25

25

25

25

25

25

25

25

25

25

25

26

26

26

26

26

26

26

Veritext Legal Solutions
calendar-pnw@veritext.com 800.831.6973

The Trustees of Columbia Univ. Ex. 2104 - Page 103 of 209
Gene Company Pty Ltd v. The Trustees of Columbia Univ. - [PR2024-00313




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

presunptive diagnosis and refer them for genetic
testing and managenent to Dr. Duncan at UCSF
because she is the person in our area with the
nost experience with inherited retinal disease,
including retinitis pignentosa.

Q So you see -- anong the patients you see,
you do see patients that have retinal pignmentosa;
is that correct?

A. | think you neant to say retinitis
pi gment osa.

And | do see patients with retinitis
pi gment osa on occasi on, Yyes.

Q And do you provide -- prescribe for them
to take high doses of vitamin A suppl enents?

A.  So this recomendation was current as of
2007, but subsequent research has failed to
confirmit. And so current treatmnment
reconmendati ons do not include this.

Q So current standard of care for retinitis
pi gnent osa patients is not prescribing high doses
of vitamn A; is that correct?

A. That is my understanding. And if you --
but that's not the subtotal -- sumtotal of the
standard of care for retinitis pigmentosa, which

is a very broad group of diseases.
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Q Around 2007 and 2008, did you personally
prescribe high doses of vitanmin A to patients with
retinitis pigmentosa?

A. So these are not prescription drugs.
These are nutritional supplenments. Typically, in
2007, | was -- | would nake a presunptive
di agnosis and refer themto UCSF for additional
testing, including genetic testing, as well as
el ectroretinography and ot her el ectrophysi ol ogic
testing.

And, you know, we woul d probably discuss
nutrition at that point, but generally, | would
defer until they were definitively diagnosed at

the university.

I"'mtrying to recall if there was ever a
patient who refused referral. | suppose if they
had, | probably woul d have nade the reconmendati on

for nutritional supplenents in accordance with
this publication at that tine.

Q And so once a patient had been
definitively diagnosed with retinitis pignentosa
at that time, 2007-2008, it was your standard
practice to direct themto take high doses of
vitam n A?

MR. MLLS: Objection. Form
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THE W TNESS: That's not what | sai d. |

think -- | said what | said. And that was ny
standard practice at the time. | can reiterate it
if you like.

BY MR. FELDSTEI N:

Q So you had separated in your answer the
patients who were definitively diagnosed versus
not, so | just wanted to be clear.

' m aski ng, once a patient had been
definitively diagnosed with retinitis pignmentosa
in the tinme frame of 2007 to 2008, was it your
standard practice to direct themto take high
doses of vitam n A?

MR. MLLS: Objection. Form

THE W TNESS: Again, that's sort of not
what | said. But what | said was that | would
typically make a provisional diagnosis and refer
themto the university where Dr. Duncan woul d neke
a definitive diagnosis and woul d nake what ever
reconmendati on she woul d nake.

| suppose in the hypothetical scenario --

and | don't know that it ever happened; | can't
remenmber it ever happening -- where the patient
refused to go to the university, | would have nmade

t hese recommendati ons in accordance with the
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person -- publication.

| suppose in a hypothetical scenario --
which | don't think ever happened, and | can't
remenber it ever happening -- where | sent the
pati ent over to UCSF, and they said, "Cee, |
really didn't Iike Dr. Duncan, | want you to take
care of nme," | probably would have either sent
themto Stanford or UC Davis. O if they refused
that, | probably would have recommended the
suppl ements as guided by this publication at that
tinme.

BY MR. FELDSTEI N:

Q Have you ever recommended, to your
recoll ection, high doses of vitamin Ato retinitis
pi gment osa patients?

MR. MLLS: Objection. Form

THE W TNESS: Ever? Probably. | don't
have a specific recollection because of the
practice patterns that |'ve just identified.

And again, these are not commpn di seases
either. These are -- these are not -- you know,
these are not super rare, but they're pretty rare.
BY MR. FELDSTEI N:

Q How woul d one deternine the effective dose

of vitamin A for retinitis pignmentosa? Do you
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have any understandi ng of that?

A, Well, | think that misunderstands the
literature. The literature really, as | read
it -- and this was the paper that people were
basing their treatnent at that time on -- makes a
specific recomendati on of 15,000 internationa
units per day of vitamn A and they go through
the rationale for that in the -- in the discussion
in terns of avoiding toxicity and achi eving sone
increase in serumvitamn A | evels.

There is not, like, a range of different
doses that they recomend. That's the dose that
they studied. That's the dose they recomend.
They didn't really do a -- they didn't do a
dose-response study. They did | ook at total
vitamin A intake estimated from di et plus
suppl ementati on, but they didn't really do a
dose-response study, per se.

Q Wuld the dose that's disclosed in Berson
be the effective dose for other retinal diseases?

MR. MLLS: Objection to form

THE WTNESS: | think that would be a
speculation. It may be an inforned specul ation;
it mght be a testable speculation; but it's still

a specul ation
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BY MR. FELDSTEI N:

Q Wien did the concept, according to Berson
Exhi bit 1040, to use high doses of vitamin A for
retinitis pignmentosa, when did that fall out of
favor, to your know edge?

MR. MLLS: Objection to form

THE WTNESS: | can't give you an exact
date, but | think it was around ten years ago.

But | really can't give you any precision
BY MR. FELDSTEI N:

Q Do you know if the results in Berson were
debated or otherwi se drawn into question prior to
the time period 2007-20087

A. Eliot Berson was a very respected doctor,
and this was conm ng out of Harvard Medi cal School,
Mass. Eye and Ear Infirmary, which is a very
respected place, and it was a large study. It was
well received at the time, at least at the tine
was not chall enged.

And my under st andi ng, not having recently
reviewed this later literature, which is after the
priority date, is that others were not able to
replicate these findings in other |arge
wel | - desi gned studi es.

Q Wat's your basis for saying that the
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Berson results were not challenged at the tine?
A. | think | just gave you that answer. It

was a wel | -respected researcher, a well-respected

institution with a large, well-designed study

reported in a reputable journal, peer-reviewed,

and the data anal ysis appeared to be solid. So it

was generally accepted at the tine.
Q And what I'"'mtrying to tease out is

whether it's your inference based on Berson's

reputation and such that it was not chall enged, or

that you've actually considered the art as of
2007- 2008 and know definitively that Berson's
concl usi ons were not challenged at the tine?

A. | have not gone back and systematically
| ooked at what people were comrenting at in 2007
about the specific issue regarding retinitis
pi gment osa.

Q Have you ever | ooked at what the
literature in the tine frame of 2007-2008 said
regarding the Berston -- Berson results?

MR. MLLS: Objection. Form

THE WTNESS: So that's a very specific
inquiry. Ever? | might have. Not that | know
of. That was 17 years ago. But | was practicing

at the tinme, and | do renmenber practice patterns
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changi ng when those findings were not replicated.
And |'ve told you already | don't renmenber exactly
when that was.
BY MR. FELDSTEI N:

Q Berson is a reference that you identified
as having previously been aware of?

A. | was aware of it, yes.

Q And do you recall how you becane aware of

Berson in the first place?

A. | read the journal

Q The journal is what?

A.  Archives of Ophthal nol ogy.

Q Is that a standard in your field?

A Well, it's got a new name now, but yes,

it's called JAMA Opht hal mol ogy now

Q In the 2007 -- actually, Berston is --
Berson is back in 1993; correct?

A. Correct.

Q And were you reading it contenporaneously
back in 1993, that journal?

A.  Yes.

Q And were you actually a subscriber to the
journal ?

A Well, | was a resident at the tine, so

was using the university's subscription
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Q So you would have read Berson in its
original publication in what is apparently
Vol ume 111 from June 19937

A.  Yes.

Q And you weren't aware back then of any
criticisms of Berson?

A.  Now you're asking what | renenber from
31 years ago?

Q Correct.

A. Was | aware 31 years ago of any criticisns
of Berson? As we sit here today, | don't recal
bei ng aware 31 years ago of any criticisns of
Berson, which doesn't nean there weren't any and
doesn't nean | didn't know about them at the tine.

Q In this case, you relied on Berson, but
you didn't investigate whether there were
cont enporaneous criticisns of Berson; correct?

MR. MLLS: Objection. Form

THE WTNESS: | cited them |I'm always
wary of the term"rely."

But | think nmy recollection of that time
period was that this was -- as |'ve said now a
couple of tines -- was well regarded and was
accepted by the field. That doesn't nean that

there weren't people who disagreed. |I'msure it's
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possi bl e that there were, but | don't have any
i ndependent recoll ection of that.
BY MR. FELDSTEI N:

Q Sure. | think maybe the question got
| ost.

You didn't investigate whether there was
cont enporaneous criticismof Berson as part of
preparing and providing your opinions in this
case; correct?

MR. MLLS: Objection to form

THE W TNESS: That is true.

MR. FELDSTEI N.  Thank you.

MR. MLLS: W're comng close to an hour

If you're noving to a different docunment, do you
want a break?
MR. FELDSTEIN: Sure. Let nme just see
where | am and I'll tell you in one second.
Let's take a break.
(Recess taken.)
BY MR. FELDSTEI N:

Q Doctor, can you turn to Exhibit 1028 in
your materials. And, again -- well, not again,
maybe, but if you need copies of anything, let nme
know.

A. I'mlooking. 1028.
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| think I should read this.
Q Take your tinme, Doctor.
A.  Thank you.
Al right.
Q You rely on Exhibit 1028 in your

decl aration; correct?

A | citeit.

Q You cite it, but you don't rely on it --
A well --

Q I"msorry. Can | finish the question.

You cite Exhibit 1028, but you don't rely
on it? |Is that the distinction you're trying to
make?

A.  \What paragraph are we on?

Q Paragraph 57.

A | think -- I'malways wary of the term
"rely" because it inplies sone kind of
infallibility. So | consulted it. | read it. |
cited it. | considered it. | think it provides
sone good perspective on the history of vitam n A

Q But you wouldn't say you're relying on it?

A. | try to avoid using the word "rely" with
regard to specific references because | think it
implies some kind of infallibility that doesn't

exi st.
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Q So let me flat-out ask the clear question.

Are you relying on Exhibit 1028 in form ng
your opinions in this case?

MR. MLLS: Objectionto form Asked and
answer ed.

THE WTNESS: | think it would really
depend on how you define the word "rely.” It's a
terml| try to avoid because it seens to inply sone
kind of infallibility.

So |l read it. | consulted it. |
considered it. | cited it. | think it's a useful
summary of the history of vitamin AL And |1
just leave it at that.

BY MR. FELDSTEI N:
Q Sure. However you use the word "rely," is
it correct that you did not rely on Exhibit 10287

MR. MLLS: Object to the form M sstates
the testinmony. Asked and answered.

THE WTNESS: | think this is the fifth
time. Let's see if | can try to come up with
sonmet hing that won't cause you to re-ask the
guesti on.

| try to avoid -- so | don't use the term
"rely" typically with regard to literature

references when I'mwiting these reports and
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decl arations because | think it inplies a certain 14:
infallibility that does not exist. 14.
But this is a reference that | read, | 14:
considered, | cited, and | think it's a good 14.
summary of the history of vitamn A 14.
BY MR. FELDSTEI N: 14:
Q | understand what you had said to ne, that 14.

you did not necessarily rely on the docunent. 14.
And what journal is Exhibit 1028 fronf 14.

A. This is The FASEB Journal, which is the 14
Federation of American Societies of Experinental 14.
Bi ol ogy. 14.
Q Is this something also that you track in 14.

the ordinary course of your career? 14.
A, I'maware of it. |It's not a major journal 14:

in our area, and it's not sonething that | read 14.
with regularity. 14:
Q Is this the type of article, Exhibit 1028, 14.

that clinicians would rely on for making clinical 14.
deci si ons? 14:
A. | would say this is nore of a background 14.
article on the history and the science of vitanin 14.
A and it's not witten necessarily with a 14.
clinical, as nmuch as a scientific, perspective. 14:
Q And first topic in Exhibit 1028 is 14.
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"Vitam n A Deficiency"; correct?
A Well, it says that.
Q Is that the correct -- that's the first

topic, Doctor?

A Well, if | were going to assign a topic
sentence to this, | would say it's nore about the
hi story of -- of treatnment. Just as it says in

the main topic, it's a history of vitanmin A and
retinoids. |It's kind of a history of recognition
and treatnment of vitamn A deficiency with an
enphasis on the role of the liver in being a good
source of vitamn A.

Q So are you disputing that the first ngjor
topic in Exhibit 1028 is about vitamn A
defi ci ency?

A. | just -- the way you characterize ny
responses is so different fromwhat | actually
say. | said what | said.

It's a summary of the history of the
di agnosi s and treatnent of vitamin A deficiency
froma -- nore of a historical standpoint than a
scientific standpoint, although there is sone
science in there.

Q Exhibit 1028 doesn't address |ipofuscin

accunmul ation; correct?
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MR. MLLS: Objection to form
THE W TNESS: Not directly, no.
BY MR. FELDSTEI N:
Q And it doesn't direct (sic) age-rel ated
macul ar degeneration; correct?
MR. MLLS: Objection to form
THE WTNESS: | don't think it mentions
macul ar degenerati on.
BY MR. FELDSTEI N:
Q And it doesn't address Stargardt's
di sease; correct?
MR. MLLS: Objectionto form
THE WTNESS: | don't believe it nentions
Stargardt's di sease
BY MR. FELDSTEI N:

Q Okay. Can you turn to Exhibit 1029, which

you cite and -- but maybe not rely on -- | don't
know -- in paragraph 59.
A | see it.

Q And Exhibit 1029 is addressing vitanmin A
defici encies; correct?

A Well, it's specifically addressing the
effects of vitamin A deficiency on the ocul ar
surface.

And so if we're going to talk about that,

14:
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I"d like to read it. 14:
Q And here's the question that |'ll just put 14.

on the table for you while you're review ng. 14:
A. Sure. 14:

Q Exhibit 1029 doesn't address age-rel ated 14.
macul ar degeneration or Stargardt's di sease? 14.
A. Is that your only question? Because if 14.

so, that will expedite nmy review. 14:
Q That is ny only question. 14.

A Al right. WelIl, I'"'mnot going to go 14:
through all the references in detail. There m ght 14.
be sonething in the references. 14.
But in the body of the article, | don't 14.

see any reference to macular -- was that your 14.
guestion? Macul ar di sease? Macul ar -- 14
Q Macul ar degeneration or Stargardt's. 14.

A. | did not see a direct reference to either 14:

of those diseases in this paper. 14.
Q GCkay. Can you turn to Exhibit 1037. 14.

A Al right. 14:

Q And you cite this in paragraph 76 of your 14.

decl aration; correct? 14:
A. | see that. 14:

Q And Exhibit 1020- -- excuse ne -- Exhibit 14:

1037 is generally directed to night blindness 14.
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caused by vitanmi n A deficiencies; correct?

A, So let nme just read this, reviewthis

briefly.
So -- let me look at your question again.
So 1037 is directed toward the
mechani sm of -- potential mechani smfor night

bl i ndness based on the effect of isotretinoin and
tretinoin on cis and trans retinol dehydrogenases
in vitro.
Q Are you ready for a question, Doctor?
A.  Yeah.
Q Exhibit 1037 doesn't discuss age-rel ated
macul ar degeneration; correct?
MR. MLLS: Objection to form
THE WTNESS: | did not see a reference to
t hat .
BY MR. FELDSTEI N:
Q Exhibit 1037 doesn't address Stargardt's
di sease; correct?
A | did not see a reference to Stargardt's.
Q Exhibit 1037 does not address |ipofuscin
accumul ati on; correct?
A. No, it did not mention it, did not mention
I'i pofuscin.

Q Can you turn to Exhibit 1041, Doctor
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A. I'mjust |ooking to see where | nentioned 14: 17

t hat . 14: 17

Q Paragraph 85, | believe. 14: 17

A. | see that. 14: 17

Q Exhi bit 1041 is directed to a di sease, 14: 17

Sorsby's fundus dystrophy; correct? 14: 17

MR. MLLS: Objectionto form 14: 17

THE W TNESS: Sorshby's, S-o0-r-s-b-y-'-s. 14: 17

Specifically, it says (as read): 14: 17

"Ni ght blindness in Sorsby's fundus dystrophy 14: 18

reversed by vitamn A" 14:18

BY MR. FELDSTEI N: 14:18

Q | think you misspelled it. |It's 14: 18

S-0-r-s-b-y-'-s; correct? 14: 18

A Well, that's what | nmeant to say. |If | 14: 18

didn't say that, | apologize. S-0-r-s-b-y-'-s. 14:18

Q And Sorsby's disease is characterized by a 14: 18

| ocal vitamin A deficiency in the retina; correct? 14:18

A.  Let ne read this. 14:18

Q Let nme withdraw the question and ask a 14:18

di fferent one. 14: 18

Do you treat Sorsby's disease, Doctor? 14: 18

A. So Sorsby's is a very rare disease, and 14:18

I"'mnot sure if | have ever seen a case. And if | 14: 18

did, I would follow the sane management pat hway 14:18
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that | have outlined earlier in referring themto 14:
a person who is a -- who specializes in retinal 14.
i nherited disease at the University of California. 14:
Q Let nme ask ny question, and then you can 14.
read, so you know what are | ooking for. 14.
Sorsby's disease is characterized by a 14:

|l ocal vitamin A deficiency in the retina; is that 14.
correct? 14:
A Al right. Gve ne a nonent, please. 14.

So the authors don't quite cone to the 14.
definitive statenent that you said there, but they 14.
do say this (as read): 14.
"We have adm ni stered supplenmental vitamin Ato SFD 14.
patients with a novel TIMP3 nutation and nonitored 14.
their visual function to test the hypothesis that at 14

| east part of the visual disturbance in SFD nmay be 14.
due to a formof nutritional deprivation at the [evel 14:
of the photoreceptor. The restoration of broad 14.
visual function to normal while on suppl enent al 14.
vitamin Ain some of these patients supports the 14.
hypot hesi s. " 14.
That's what they say. 14.

Q Exhibit 1041 isn't directed to the 14:
treat ment of macul ar degeneration; correct? 14:
MR. MLLS: Objection to form 14.
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THE WTNESS: Well, so it's not directed
to the treatnment of age-related nmacul ar
degeneration. It's directed toward the treatnent
of Sorsby's fundus dystrophy, which is a different
type of degenerati on.

BY MR. FELDSTEI N:
Q And Exhibit 1041 is not directed to
Stargardt's di sease; correct?

MR. MLLS: Objection to form

THE W TNESS: They don't nention
Stargardt's anywhere in the text that | can see.
BY MR. FELDSTEI N:

Q And Exhibit 1041 is not directed to the
i pofuscin accunul ation; correct?

MR. MLLS: Objection to form

THE WTNESS: So they do nention sone
abnormal material that forns in the retina, but in
this study, all the testing was done on live
humans, and no tissue sanples were obtained, and I
don't believe they comented on or analyzed for
presence or absence of |ipofuscin.

BY MR. FELDSTEI N:
Q You may have covered this earlier, but
Stargardt's disease is not caused by vitamn A

deficiencies; correct?
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MR. MLLS: Objection to form

THE WTNESS: | would generally agree with

t hat .
BY MR. FELDSTEI N:
Q And age-rel ated nacul ar degeneration is
al so not caused by vitamin A deficiency; correct?
MR. MLLS: Objection to form
THE WTNESS: | think that's generally --
that woul d generally be accepted.
BY MR. FELDSTEI N:
Q Can you turn to Exhibit 1042. |It's cited
i n paragraph 86 of your declaration.
A.  Ckay.
Q Exhibit 1042 is not directed to
age-rel ated macul ar degeneration; correct?
MR. MLLS: Objection to form
THE WTNESS: Let ne read the article
again and just take a |l ook to make sure that is
not menti oned.
| do not see a reference to age-rel ated
macul ar degeneration in the article.
BY MR. FELDSTEI N:
Q And Exhibit 1042 is not directed to
Stargardt's di sease; correct?

A. | did not --
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MR. MLLS: Objection. Form
THE WTNESS: | did not see a nmention of
Stargardt's di sease.
BY MR. FELDSTEI N:
Q And Exhibit 1042 is not directed to
i pofuscin accunul ati on; correct?
MR. MLLS: Objection. Form
THE W TNESS: Let me just verify that.
| don't see any data about |ipofuscin.
BY MR. FELDSTEI N:
Q Can you turn to Exhibit 1043, which you

cite in paragraph 87 of your declaration.

A, |If you can ask ne your question, that wll

expedite my review
Q Sure. They're very simlar, but | wll

al so ask, Exhibit 1043 is directed to
recomrendations for vitamn A supplenentation in
patients with vitamn A deficiencies; is that
correct?

MR. MLLS: Objection to form

THE WTNESS: Well, it's directed
primarily toward vitam n A supplenmentation in
i nfants, children, pregnant and postpartum wonen,
and with an eye toward preventing and treating

vitam n A deficiency.
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BY MR. FELDSTEI N:

Q And Exhibit 1043 is not directed to
treating age-rel ated macul ar degeneration
patients; correct?

MR. MLLS: Objection to form

THE W TNESS: So al though the authors do
reference the response of the retina to treatnent
with night blindness and poor dark adaptation
often persisting for at |east four weeks and they
al so discuss vision loss in wonen, they do not
di scuss age-rel ated nacul ar degenerati on.
BY MR. FELDSTEI N:

Q And Exhibit 1043 is not directed to

treating Stargardt's di sease; correct?

MR. MLLS: Objection to form

THE W TNESS: So al though they do nention
that the retina is usually the slowest to respond
to treatnent with night blindness and poor dark
adaptation often persisting for at |east four
weeks and they mention blindness with vitamn A
deficiency, they do not appear to nention
Stargardt's di sease.
BY MR. FELDSTEI N:

Q And Exhibit 1043 is not directed to

reduci ng |ipofuscin accurul ation; correct?
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MR. MLLS: Objection to form

THE W TNESS: So al though they do nention
that the retina is usually the slowest to respond
to treatnent with night blindness and poor dark
adaptation often persisting for at |east four
weeks and they do mention blindness in wonen with
vitam n A deficiency, they do not directly address
i pofuscin accurul ati on.

BY MR. FELDSTEI N:

Q Is there sone reason, Doctor, you keep
gi ving the same canned preanble to -- before
agreeing that they don't discuss age-related
macul ar degeneration, Stargardt's di sease, or
reduci ng |ipofuscin accunul ation?

MR. M LLS: Just going to object to the
guestion as mischaracterizing testimony and is
argunent ati ve.

THE WTNESS: | want to nmake sure that ny
answers are conpl ete.

BY MR. FELDSTEI N:

Q Can we turn for Exhibit 1025, which
bel i eve you cite in paragraph 58.

A, Okay.

Q Exhibit 1025 doesn't discuss treating

age-rel ated nacul ar degeneration; correct?
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MR. MLLS: Objection to form

THE WTNESS: |'mgoing to reviewthe
article.

So Exhibit 1025 discusses vitamn A, which
they define as including retinol, retinyl
palmitate, and the provitam n A carotinoids, such
as all-trans-beta- carotene, and they do di scuss
ni ght bl i ndness cured by aninmal |iver, but they
ot herwi se focus on the epithelium of the eye and
other target tissues in the body and not on
age-rel ated nmacul ar degenerati on.

BY MR. FELDSTEI N:

Q And | expect you're probably going to
repeat that sane preanbl e again, but can you
whet her you do that or not, confirmthat
Exhi bit 1025 doesn't discuss treating Stargardt's
di sease?

MR. MLLS: Objection. Form

THE WTNESS: | did not see a reference to
Stargardt's di sease.

BY MR. FELDSTEI N:
Q And can you confirmthat Exhibit 1025
doesn't address reducing |ipofuscin accumul ati on?
A. | did not see a reference to |ipofuscin

accunul ati on.

14:
14:
14:
14:
14:
14:
14:
14:
14:
14:
14:
14:
14:
14:
14:
14:
14:
14:
14:
14:
14:
14:
14:
14:

14:

Page 128

32

32

32

34

34

34

34

34

34

34

34

34

34

34

34

34

35

35

35

35

35

35

35

35

35

Veritext Legal Solutions
calendar-pnw@veritext.com 800.831.6973

The Trustees of Columbia Univ. Ex. 2104 - Page 128 of 209
Gene Company Pty Ltd v. The Trustees of Columbia Univ. - [PR2024-00313




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

Q W'll nmove on to Exhibit 1053, which
believe you cite in paragraph 89.

A, Okay.

Q Now, without getting into a fight on
whet her you, quote, relied on it or nmerely, quote,
cited it, what is your purpose for having included
Exhi bit 1053 in your declaration?

A. Gve ne a nonment, please. W're on are
par agraph 897

Q Correct.

A. So without trying to be disrespectful, |
thi nk paragraph 89 speaks for itself.

| cited this study because it shows an
exanmpl e of deuterated vitamin Ain corn oil being
adm ni stered to elderly patients for -- an assay
of vitam n A by the deuterated-retinol-dilution
met hod. That was the intent of the citation.

Q A person of ordinary skill wouldn't rely
on Exhibit 1053 to conclude that deuterated
retinyl acetate is safe and effective for the
treatment of any di sease; do you agree with that?

MR. MLLS: Objection to form
THE WTNESS: | think that the paper does
provi de sonme information on safety, but it does

not provide any information on effectiveness and

14:
14:
14:
14:
14:
14:
14:
14:
14:
14:
14:
14:
14:
14:
14:
14:
14:
14:
14:
14:
14:
14:
14:
14:

14:

Page 129

35

35

35

35

35

35

35

35

36

36

36

36

36

36

36

36

37

37

37

37

37

37

37

37

37

Veritext Legal Solutions
calendar-pnw@veritext.com 800.831.6973

The Trustees of Columbia Univ. Ex. 2104 - Page 129 of 209
Gene Company Pty Ltd v. The Trustees of Columbia Univ. - [PR2024-00313




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

treat ment of any di sease.

BY MR FELDSTEI N:

Q And this was a single-dose study; is that

correct?

A. Let me just review this again.

Q Take your tinme, Doctor.

A.  Thank you.

My understanding is that there was a
singl e dose of the deuterated vitanmin A that was
adm ni st er ed.

Q And it was a single dose of 0.015
mllinmles; is that correct?

A. That's what it says.

Q And in your opinion, would a person of
ordinary skill rely on a single dose of 0.015
mllinmle of deuterated retinyl acetate to infer
anyt hi ng about safety and efficacy of that
compound for the treatnment of the di sease?

MR. MLLS: Objection to form

THE WTNESS: So | think it's a piece of
information, and this is not the only study
i nvol ving adm nistration of deuteration --
deuterated vitam n A conpounds, O son '89 being
anot her -- O son 1989 bei ng anot her exanpl e.

And | think a POSA woul d have been
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reassured by the absence of reported adverse
effects or events but would not necessarily infer
that a -- that a drug that, presumably, would be
adm ni stered repeatedly would necessarily be safe
for long-termuse without the type of routine
clinical trials that people do to establish safety
and efficiency.

BY MR. FELDSTEI N:

Q And at the end of paragraph 89 of your
report, you specify the name of the deuterated
conmpound in nore detail
"(all-trans-retinyl-10,19,19,19-[2H" --

A, -- "[2H4] acetate) in corn oil."

' mreading the sane passage you are.

Q \What are the nunbers 10, 19, 19, and 19
referring to, Doctor?

A. So this is a d4-substituted conpound. In
ot her words, there are deuterium atons at
carbon-10, and there are three deuterium atons on
car bon- 19.

Q And do you have an understanding why this
deuterated retinyl acetate was used in the study
in exanple 1053 -- Exhibit 10537

MR. MLLS: Objection. Form and scope.

THE WTNESS: | would have to go back to

14:
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the A son references, but ny general understanding
is that this is used as a tracer. And so the
design of the deuteration is so as to avoid
effects on its netabolism
BY MR. FELDSTEI N:
Q Turn to Exhibit 1040- -- whoops -- 10- --
A. We are com ng up on another hour here.
MR. MLLS: Yeah, if we are going to a new
exhi bit, nmaybe we can take a break.
MR. FELDSTEIN:. Let's go on a break.
Going of f the record.
(Recess taken.)
BY MR. FELDSTEI N:
Q Can you turn to Exhibit 1044 and
paragraph 90 in your declaration.
I n paragraph 90, you -- the last four
lines, you quote the abstract of Exhibit 1044;
correct?
A. | see that.
Q And you quote it as adnministering (as
read):
"Two oral doses of [2H4]-retinyl acetate [52.4
mllinmolar]"; correct?
A | think it's "mllinmole retinol

equi val ents. "

14: 43
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Q Okay. | think it's mcronole, isn't it,
if you look at 1044 --

A.  Looking at the original, you are correct.
It is mcromle. So that's an error.

Q The doses were actually a thousand tines
smal | er than what you list in paragraph 90;
correct?

A. Yeah. A micronole is 1/1000th of a
mllinole.

Q And in your opinion, would a person of
ordinary skill have relied on the two
52.4-m cronpol ar doses of deuterated retinyl
acetate to extrapol ate any safety or efficacy of
that compound for the treatnent of a disease?

A. So simlar to your previous question, this
is a piece of information. |In this case, we have
two doses. ..

Let me just look and reviewthis a little
bit nore here.

So it provides information that no safety
signal was detected in terns of adverse events
after adm nistering these two doses.

In terms of providing information for
treatnment of a disease with, presumably, ongoing

dosing, it would suggest that it may well be safe,
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but routine testing in ternms of clinical trials 15:
woul d be needed to establish the safety of 15:
repeat ed dosing, and it provides no information 15:
with regard to efficacy of treatnment of a disease. 15:
Q Can we turn now to Exhibit 1045, which you 15:

cite in paragraph 93. 15:
And ny question, as you orient yourself, 15:

is: Can you confirm-- well, let nme try again. 15:
I n your opinion, would a person of 15:

ordinary skill have relied on Exhibit 1045 to 15:
extrapol ate any safety or efficacy of the 15:
adm ni stered conpound for the treatnment of a 15:
di sease? 15:
A. So the -- in nmy opinion, a POSA would find 15:

this to be a data point indicating safety, with 15:
the absence of a safety signal or adverse event, 15:
froma single-dose adninistration of this 15:
deut erat ed conmpound and woul d have, obviously, not 15:
concl uded just on the basis of this data point 15:
that repeated adninistration woul d be safe but 15:
woul d need to do routine experinmentation in the 15:
formof clinical trials to establish the safety of 15:
repeat ed dosing, and a POSA woul d not draw 15:
concl usi ons about efficacy of treatment of any 15:
di sease using this particul ar dataset. 15:
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Q Does Exhibit 1045 identify where the
nmol ecul e i s deuterated?

A. Yes. And it is 10,19,19,19-deuterium

retinyl, r-e-t-i-n-y-1.

Q I'msorry. \Were are you readi ng?

A. I'"mon page 68. 10, 19,19, 19-deuterium
retinyl, r-e-t-i-n-y-1, acetate in corn oil

Q And do you have an understandi ng of why
that specific deuteration was used in Exhibit --
the study that is Exhibit 10457

MR. MLLS: Objections as to form and
scope.

THE W TNESS: Yeah, so | haven't -- we can
| ook back at the O son references, but ny
understanding is that this is used as a tracer and
that those deuterium-- those are the carbons on
whi ch the deuterium atons are placed and that this
was chosen in order to not affect the netabolism
of the nol ecul e.

BY MR. FELDSTEI N:

Q Wiy don't we actually turn to O son, as
you suggested, Exhibit 1006.

And just for --

A Well, this is different fromthe one | was

| ooking for.
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Q OCkay. W'Il start with this one anyhow,
if that's okay with you.

A. It's your deposition. Gve nme a nmonment,
pl ease.

Al right.

Q M first question is: Wiy do you refer to

this paper, Exhibit 1006, as O son 1988 instead of
Ber gen 19887
| can direct you to page 53 of your
declaration if you're not sure.
A. No, I"'mwith you.
I think the intent here was to basically
hi ghlight the sinilar authorship of what we
have -- what we're calling -- and | believe
Dr. Guengerich calls it the same thing -- O son
1988 and O son 1999, which is Exhibit 1007, even
t hough they have different first authors.
My understanding is that O son was the
seni or aut hor.
Q And that's contrary to convention, to use
the final author of an article to identify it,
isn't it?

MR. MLLS: Objection to form

THE WTNESS: |'ve seen it done both ways.

BY MR FELDSTEI N:
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Q So you think it's convention to use the
final author when identifying a reference?

MR. MLLS: Objection to form

THE WTNESS: | think it depends on whose
convention. Anmpng scientists, it's frequent to
use either the first or the |ast author.

Typically, the last author is the head of the
| aboratory and the person who supervised the
research, and typically, the first person is the
post-doc or graduate student who did the research
al though that can vary.
BY MR. FELDSTEI N:

Q And with the exception of Exhibits 1006
and 1007, every other tine you used a single
aut hor's nane, you used the first author; correct?

MR. MLLS: Objection to form

And caution not to specul ate.

THE WTNESS: | would have to go through
all of the references in order to answer that
definitively. But off the top of ny head, | don't
remenber any others that | used or Dr. Guengerich
used anything other than the first author.

BY MR. FELDSTEI N:
Q Now, Exhibit 1006 in the summary refers to

bi ol ogi cal studies of vitam n A metabolism
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Do you see that?

A I'msorry. \Were are we now?

Q In the summary, sort of the abstract of
Exhi bit 1006, last -- the end of the first
par agr aph.

A. Oh, okay. | see that.

Q VWhat is your understanding of the
bi ol ogi cal studies that are being addressed in
Exhi bit 1006?

MR. MLLS: Objection to form and scope.

THE W TNESS: M understanding is that
this is generally used in dilution -- isotope
di l ution studies.

BY MR. FELDSTEI N:

Q And do you understand what the
requirenments are, if any, for deuterated nolecul es
for use in isotope dilution studies?

MR. MLLS: Objections to form and scope
and to the extent the question calls for
specul ati on.

THE WTNESS: As a clinician, | understand
that these nol ecul es are expected to be -- or
shoul d be safe when adm nistered in these types of
st udi es.

And the team -- the Bergen, Furr, and
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O son teamthat wote this tal ked about the
preval ence of carbon-13 in this 20-carbon conpound
being 22 percent. And so in order to have a
detectabl e mass difference, they recomended
deuteration of three or nore deuteriuns.

And then, finally, if you are doing this
type of study, ny understanding is that you want
to have a nolecule that's going to behave
chemcally simlar to the original nolecule.

BY MR. FELDSTEI N:

Q In other words, you want the deuterium
substitutions not to affect the biochem stry of
the nol ecule; is that correct?

MR. MLLS: Objection as to form

THE WTNESS: So it's going to depend on,
you know, the specific biochenmstry in different
contexts and/or tissues and/or reactions. But
general |l y speaki ng, ny understanding is that that
is the goal of this synthesis.

BY MR. FELDSTEI N:

Q And Exhibit 1006 is towards studies of
vitam n A netabolism is that correct?

A Well, that's what it says.

Q And Exhibit 1006 isn't directed to

treating any di seases; correct?
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MR. MLLS: Objection to form

THE WTNESS: | did not see anything in
the paper that talked about treating a disease.

BY MR. FELDSTEI N:

Q Do you understand from Exhi bit 1006
whet her any particular deuterated vitanin A
speci es was preferred?

MR. MLLS: Objection to form scope.

THE W TNESS: So they describe the
preparation of some specific nmolecules, but I
didn't see a lot of commentary, if any, on --
ot her than they say (as read):

"The nost useful for biological studies is the
10,19, 19-deuterium for | abel ed conpound. ™"

That was the -- that was the extent of the
comrentary, other than saying -- and I'Il quote --
this is on the first page of the article (as
read) :

"Deut erated conmpounds should contain three or nore
deuteriums in metabolically and chenmically stable
positions to provide adequate anal yti cal
sensitivity."

And that's for studying the netabolism of
vitamin A in humans.

BY MR FELDSTEI N:

Page 140

15:

15:

15:

15:

15:

15:

15:

15:

15:

15:

15:

15:

15:

15:

15:

15:

15:

15:

15:

15:

15:

15:

15:

15:

15:

15

15

15

15

15

15

15

15

15

15

15

15

15

15

16

16

16

16

16

16

16

16

16

16

16

Veritext Legal Solutions
calendar-pnw@veritext.com 800.831.6973

The Trustees of Columbia Univ. Ex. 2104 - Page 140 of 209
Gene Company Pty Ltd v. The Trustees of Columbia Univ. - [PR2024-00313




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

Q On 2, the last -- first paragraph, |ast
sentence says (as read):

"The nmost useful for biological studies is the

10, 19, 19, 19-deuterated | abel ed conmpound"; correct?

A. | already said that, yeah, and I'Il say it

again. Yes, it says that.

Q And do you have an understandi ng of why --

et me start again.
Why woul d a person -- what would a person
understand as to why that species is the npst

useful for biological studies?

MR MLLS: Cbj ections to form scope, and

to the extent the question calls for specul ation
THE WTNESS: | think we're -- you know,
we' re approaching nore Dr. Guengerich's area of
expertise here. And so in ternms of my know edge
and what the paper says, there's not a | ot here.
My understanding is that they state that
deut er at ed conpounds should contain three or nore
deuteriums in nmetabolically and chenically stable
positions to provide adequate anal yti cal
sensitivity, and they state that this 10,19,19, 19
nol ecul e is the preferred anal og for biological
studies. And they don't go into a |ot of detail

on that.
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So beyond citing what they say, | think
"Il refrain from specul ation
BY MR. FELDSTEI N:

Q Do you have an understandi ng of what
differences there are, if any, between a C20-D1-3
retinoid and the 10,19,19,19 species we are
di scussing from Exhibit 10067

MR. MLLS: Objections to form scope, and
to the extent the question calls for specul ation
THE WTNESS: So | think this is a
guestion that would be better directed to
Dr. Guengerich
But my understanding from his declaration
and fromsone of the prior art that's cited in ny
report, including Mata and Fi shkin, that the C20
position is involved in the fornmation of harnful
i pofuscin precursors and that the Cl9 position
either is not involved or plays a nuch | ess
i nportant role in those reactions.
BY MR. FELDSTEI N:

Q Can we turn to Exhibit 1007. This is what
you call O son 1989; correct?

A.  Yes.

Q  And what conpound is used in O son 19897

A. G ve ne a nonent.
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So they gave 45 mlligrans of all-trans 15:

10,19, 19, 19-deuteriumretinol, r-e-t-i-n-o-1, as 15:
retinyl, r-e-t-i-n-y-1, acetate in corn oil as a 15:
si ngl e dose. 15:
Q And A son 1989 doesn't disclose the use of 15:

that compound for treatnment of any di sease; 15:
correct? 15:
A. | did not see anything in there related to 15:
treatment of a disease other than -- well, | would 15:
say diagnosis of vitami n A deficiency but not 15:
treat ment. 15:
Q Can we turn to Exhibit 1005, which is your 15:

CV. 15:
It is dated Decenber 13, 2023. 1Is there 15:

anything materially absent? 15:
A. So | have some additional roles -- 15:
teaching and adm nistrative roles at California 15:
Paci fic Medical Center. 15:
Let's see. 15:

So in addition to being clinical faculty 15:

and core faculty in ophthal nol ogy at California 15:
Pacific Medical Center, which I'lIl call CPMC, | am 15:
al so the resident and faculty performance | ead, | 15:
amthe chair of the Cinical Conpetency Committee, 15:
and | was granted by the residents the Excell ence 15:
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in Teaching award this year

Q Your list of publications that begins on
an unnunbered page in here --

A. | have no new publications. | have a
coupl e of new research studies with Carl Zeiss.
Everything el se shoul d be the sane.

Q And the publications, you list 21
publications; correct?

A. | would have to count them

Q \Well, they're nunbered.

A. You're right. Yes.

Q And they range from 1982 through 2017
correct?

A.  Yeah.

Q And are they all peer-reviewed scientific
publications?

A. So sone of themare policy and not -- and
sone of them-- | think there may be at |east sone
that are abstracts.

Q Wiich ones are abstracts?

A.  Let's | ook.

Well, Nunber 1 is a book chapter, so it
woul d have been reviewed by the editor.
2 is peer-revi ewed.

3 is peer-revi ewed.

15: 22
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15: 23
15: 23
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15: 23
15: 23
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4 is peer-reviewed.
5 is peer-revi ewed.

6 is peer-reviewed.

7 is a book chapter, which would have been

reviewed by the editors.
8 is -- I'mnot sure if that -- |'m not
sure if that was a book chapter or that went
t hrough journal peer review
9 was peer-revi ewed.
10, sane thing; | think that probably was
a book chapter.
11 was peer-revi ewed.
12 --
Q 11, is that not an abstract? |Is that an
article?
A. That is an article.
Q  Ckay.
A. It's the proceedings of the National
Acadeny of Sciences.
Number 12 was a book chapter.
Number 13 was an article, a peer-revi ewed
article.

14 was a policy article.

15, 16, 17, those are all policy articles.

And they went through editorial review, but it's
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18 was peer-revi ewed. 15: 24

19 was a policy article. 15: 24

20 was a policy article. 15: 24

21 was peer-revi ewed. 15: 24

Q And on the next page, you have your 15: 25
clinical research? 15: 25
A.  Yeah. 15: 25

Q I'msure there is infinite |levels of 15: 25
detail here, but generally, the first three, are 15: 25
they related to di abetes? 15: 25
A 15: 25

Q And the rest on that page, are they 15: 25
related to gl aucomn? 15: 25
A 15: 25

Q And on the next page, what is the first 15: 25

one directed to? 15: 25
A. The first one was primarily nonitoring for 15: 25
ocul ar side effects for a system ¢ drug. 15: 25
Q And then the rest are directed to inmaging 15: 25
systens? 15: 25
A.  Cenerally, yes. 15: 25

The Heru is not imaging. It's a virtual 15: 25

reality headset that can be used for a variety of 15: 25
di fferent types of evaluation. 15: 25
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MR. FELDSTEIN: We'll mark as Exhibit 2071

a page entitled "Andrew F. Calman, M D., Ph.D
Contact this Expert Wtness" -- capital S-E-A-K --
"lnc."
(Wher eupon, Exhibit 2071 was marked for
identification.)
MR MLLS: I'mgoing to object to
Exhi bit 2071 under Federal Rules of Evidence 901
801 t hrough 803, 602, 401 through 403.
BY MR. FELDSTEI N:

Q Doctor, is Exhibit 2071 a web page -- a
printout of a web page disclosing you as an expert
wi tness available for hire?

A It --

MR. MLLS: Objection. Foundation

THE WTNESS: It appears to be a -- it
appears to be a page from SEAK directory regarding
my expert witness qualifications. SEAK is
S- E- A-K.
BY MR. FELDSTEI N:

Q | take it you're famliar with SEAK
S-E-A-K; is that correct?

A | am

Q And is it true that you pay for this

listing in SEAK?
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A | do. 15:

Q And did you wite this listing for SEAK? 15:

A | did. 15:

Q And is the listing of expertise that you 15:

wr ot e accurate, Doctor? 15:
MR. MLLS: Objection. Form 15:

THE W TNESS: What are we | ooki ng at now? 15:

BY MR. FELDSTEI N: 15:
Q You have "Specialties & Experience of this 15:

Wt ness." 15:
A, Well, these are sonme of the search terns 15:

that are selected for people trying to find 15:
opht hal nol ogy experts for various things. But, 15:
yes, | wote this. 15:
Q So you put yourself out there as an expert 15:
avail able to address antitrust issues? 15:
A. | have worked on antitrust cases. It 15:
doesn't nmean |'man antitrust attorney. 15:
Q | don't think I asked you if you are an 15:
antitrust attorney. Did you m sunderstand ny 15:
guestion? 15:
MR. MLLS: Objection. Argunentative. 15:

THE W TNESS: Apparently, | m sunderstood 15:

your question. 15:
BY MR. FELDSTEI N: 15:
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Q So ny question was really sinple. You put
yoursel f out there as an expert available to
address antitrust issues; is that correct?

A. | don't think that's a correct
interpretation. | included that in the keywords
and search ternms so that attorneys working on
antitrust cases involving ophthal nol ogy would find
me as soneone who has worked on similar cases.

Q  And what about "coding"? What does
"coding" refer to?

A. So | used to teach the ophthal nol ogy CPT
codi ng courses for the Anerican Acadeny of
Opht hal nol ogy. And soneti nes cases come up where
doctors are accused of miscoding their patient
encounters, and | have worked on those cases. And
so for attorneys who are | ooking for experts who
are fam liar with coding cases, | include that as
a search termso they can find ne.

Q So you're offering to testify on coding
i ssues; is that correct?

MR. MLLS: Objection to form

THE WTNESS: Well, |I'mnot sure |'ve ever
actually had to testify, but | have worked on
cases involving coding for ophthal nol ogi sts and

optonetrists.
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BY MR. FELDSTEI N:

Q And "reinbursenents," what do you nean by
t hat ?

A. That's -- simlarly, when doctors are
accused of inmproper coding, the corollary to that
is that they have been reinbursed by the insurance
conpani es incorrectly. And so | have worked on
those types of cases. |It's just a search term so
they can find an expert with experience in those
ar eas.

Q And you're offering to provide your
testifying experience in the area of ophthal nol ogy
rei mbursenment; is that correct?

MR. MLLS: Objection to form

THE WTNESS: Well, | have never actually
had to testify in any of those types of cases, but
|"ve certainly offered ny expertise, and if called
upon to testify, | would.
BY MR. FELDSTEI N:

Q And in ternms of your general specialties
and the keywords, you don't include "age-rel ated
macul ar degeneration"; correct?

MR. MLLS: Objection to form
THE W TNESS: Well, | see "macul a" and

"retina," but | don't see "age-related macul ar
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degeneration. "
BY MR. FELDSTEI N:
Q You don't see it because you didn't
include it when you prepared this; correct?
MR. MLLS: Objection to form

Argunent ati ve.

THE W TNESS: Well, there's a limt to how

many you can put. | put "macula,” and | did not
put "age-rel ated nacul ar degeneration.”

BY MR. FELDSTEI N:

Q And between your "Ceneral Specialties" and

"Keywor ds/ Search Terns," you didn't identify
"Stargardt's di sease" as an area of your
speci alties and experience; correct?

MR. MLLS: Objection to form

THE WTNESS: That's a very narrow term
and there is alimt to how many ternms you can
list. So | did not include that because, for one
thing, it's subsuned under "retina" and "macul a,"
and for another, it's a rare disease.
BY MR. FELDSTEI N:

Q Wat is the linmt on the number of terms

you can use in the keyword search, Doctor?

A. | think it's 20.

Q Okay. | count 17 in your list. Dd
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count right?

A 1'"ll take your word for it.

Q Ckay. And am |1 correct that in your
"Specialties & Experience" that you advertise on
this SEAK web page, you don't identify anything
about "lipofuscin accumul ation"? Correct?

MR. MLLS: Objection to form

THE WTNESS: | would be really
surprised -- no, | did not. And | doubt if there
is anyone in the universe who has identified
"lipofuscin accurul ation" in their keywords and
search ternms. It's a very narrow term
BY MR. FELDSTEI N:

Q You say, "Years of practice: 24."

Is that out of date, or is it counted
differently fromwhat you told ne earlier?

A It's out of date, and | should update it.

Q And the "Nunber of Tinmes Deposed/ Testified
in the Last 4 Years" says "26."

Is that accurate?

A. It's probably close. Obviously, it's a
rolling four-year window, and it's going to be a
di fferent precise nunber as of today, but it's
probably cl ose.

Q Do you know roughly how many tinmes you've
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ever been deposed or testified as an expert
Wi t ness?

A. 1've been deposed approximately 70 tines,
and |'ve testified at trial or hearing or
arbitration, | believe, 9 tinmes.

Q So 79 tinmes being deposed or testifying;
correct?

A.  Approxinmately.

Q And that's alnmost four tinmes nore than the

number of scientific publications you ve published
in 40 years; is that correct?

MR. MLLS: Objection. Form

THE WTNESS: That ratio is approximtely
correct.

BY MR. FELDSTEI N:
Q Roughly what percent of your incone cones
frombeing a testifying expert, Doctor?

MR. MLLS: Object to form

Caution to the extent the question calls
for specul ation.

THE W TNESS: Well, you say "testifying
expert." Most of my -- the majority of the inconme
on medical -legal matters is not fromtestinony.
It's fromother things, |ike review ng docunents

and writing reports and such. So --
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BY MR. FELDSTEI N:
Q Let nme fix the question, then

MR. MLLS: Sorry, Counsel. You cannot
interrupt the w tness.

MR. FELDSTEIN. That's fine. He can keep
going. 1'll ask next. | apologize for
interrupting. | was just trying to be efficient.
BY MR. FELDSTEI N:

Q But go ahead.
A. | think | was done.

MR. FELDSTEIN: Then why did | get yelled
at ?

BY MR. FELDSTEI N:
Q Doctor, let me try to fix the question in
vi ew of what you said.

Roughly what fraction of your income
annually is fromserving as an expert w tness or
consul tant ?

MR. MLLS: Objection to form

THE W TNESS: Because of the nature of ny
practice and where | practice and the nature of
the types of patients that | serve, even though
nost of my tinme is spent on nedical practice, nost
of my income cones from nmedical -1 egal

And the portion varies fromyear to year
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but this year, | would expect -- | would estinate 15: 35

about three-quarters of my inconme will come from 15: 35
nmedi cal -1 egal work. 15: 35
BY MR. FELDSTEI N: 15: 35
Q And when you say "nedical -1egal work,™ 15: 35

you' re tal king about consulting as an expert in 15: 35
| egal cases; correct? 15: 35
A.  Cenerally speaking, yes. 15: 35

MR. FELDSTEIN: Can we take a ten-nminute 15: 35

br eak? 15: 35
MR. M LLS: Yes. 15: 35

(Recess taken.) 15: 37

MR. FELDSTEIN: Patent Oamer -- no further 15: 50
guestions from Patent Omer. Thank you. 15: 51
MR. MLLS: Thank you. 15: 51

The deposition is over. The witness 15: 51

reserves the right to read and review the 15: 51
transcript. 15: 51

(Wher eupon, the deposition was

concluded at 3:51 p.m)
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STATE OF CALI FORNI A
REPORTER' S CERTI FI CATE

|, EARLY LANGLEY, a Shorthand Reporter,
State of California, do hereby certify:

That ANDREW CALMAN, M D., PH.D., in the
foregoi ng deposition naned, was present and by ne
sworn as a witness in the above-entitled action at
the tinme and pl ace therein specified;

That said deposition was taken before ne at
said time and place, and was taken down in
shorthand by nme, a Certified Shorthand Reporter of
the State of California, and was thereafter
transcribed into typewiting, and that the
foregoing transcript constitutes a full, true and
correct report of said deposition and of the
proceedi ngs that took place;

That before conpletion of the proceedings,
review of the transcript was requested.

| N W TNESS WHEREOF, | have her eunder
subscri bed nmy hand this August 29, 2024.

EARLY LANGLEY, CSR NO. 3537
State of California
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JAD A. MLLS
Jm |l s@wsgr.com
Sept enmber 11, 2024
GENE CO. PTY LTD. v. The Trustees O Col unmbia University

8/ 27/ 2024, ANDREW CALMAN, M D., PH.D. (#6839149)

The above-referenced transcript is available for
revi ew.

Wthin the applicable tineframe, the witness shoul d
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 - PN\W@/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.

Your s,

Veritext Legal Sol utions
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GENE CO. PTY LTD. v. The Trustees OF Col unmbia University

ANDREW CALMAN, M D., PH.D. (#6839149)

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

ANDREW CALMAN, M D., PH. D.

Dat e
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GENE CO. PTY LTD. v. The Trustees O Col umbia University
ANDREW CALMAN, M D., PH.D. (#6839149)
ACKNOW.EDGEMENT OF DEPONENT

|, ANDREW CALMAN, M D., PH. D., do hereby declare that I
have read the foregoing transcript, | have nade any
corrections, additions, or changes | deened necessary as
not ed above to be appended hereto, and that the sanme is
a true, correct and conplete transcript of the testinony

gi ven by ne.

ANDREW CALMAN, M D., PH.D. Dat e
*1f notary is required
SUBSCRI BED AND SWORN TO BEFORE ME THI' S

DAY OF , 20

NOTARY PUBLI C

Page 159

Veritext Legal Solutions
calendar-pnw@veritext.com 800.831.6973

The Trustees of Columbia Univ. Ex. 2104 - Page 159 of 209
Gene Company Pty Ltd v. The Trustees of Columbia Univ. - [PR2024-00313




[& - 15]

& 1005 2:19823 | 1029 2:239:8 64:7 78:18
& 561764 143:12 10:4 118:16,20 | 1048 3:20
1489 1524 1006 3:25 119:5 56:22 68:25
135:22 136:7 | 1037 3:21 69:3 70:6,13
0 137:13,24 119:19,25 1053 3:22
0015 130:11,15 | 138:4,9139:21 | 120:5,12,1821 @ 129:1,7,19
00313 7:11,18 139:24 1405 | 1039 3:13 131:23,23
79:10 142:7 10:12 1055 3:69:11
045 798,10 1007 136:16 1040 2:249:10  10:18
1 137:14 142:21 | 10:13101:3,6 | 1059 3:79:12
1 42:11170:5 | 1008 80:11 101:13102:13 | 10:19
144:92 1009 93:5 109:3 132:6 11 33:11
1193 40:24 1010 2:209:1 | 1041 3:14 145:12,14
1/1000th 133:8 | 18:242519:17 | 10:15120:25 157:3
10 3:10,11,12 67:10 99:12 121:5 122:23 111 112:3
3:13,14,15,16 | 1011 3:17 123:7,13 119 3:218:14
36:21 37-14 19:24100:20 | 1042 3:15 12 145:13,20
40:9 48:6 1017 2:219:4 10:16 124:11 | 129 3:22
100:20 131:15 | 1020 3:89:24 124:14,23 13 38:1139:2
131:19 1326 119:24 125:5 143:14 145:21
145:10 1021 3:99:24 | 1043 3:16 132 3:23
10,19,19 140:14 | 1022 2:22 9:7 10:17 125:11 134 324
10,19.19.19 9:25 32:14,16 125:16 126:2 | 135 3:25
131:12 135:3,6 33:534:3 36:9 126:13,24 14 145:23
141:4,22 142:6 40:10 44:5 1044 3:23 143 71:16,21,22
143:2 1025 3:1010:1 | 132:14,17 72:12 73:6
100 37:19 38:9 127:21,24 133:2 797
1004 2:18 8:10 128:4,16,22 1045 3:24 145 79:11
814 5218 1027 3:1110:2 | 1345101351 | 90:1991:7,17
71:132272:5 | 1028 3:1210:3 | 135:10 93:10 94:12
72:8 73:2.6 10:5113:21,25 | 1046 3:18 95:20,21,24
79:7 90:20 114:5,11 1152 | 56:2157:5,24 96:3,25 98:6
91:18 964 115:16 116:9 62:4 147 4:4
99:9 116:18,25 1047 3:19 15 43:2481:13
117:14,24 56:21 63:11,17 = 83:585:8,13
Page 1

Veritext Legal Solutions
calendar-pnw@veritext.com 800.831.6973

The Trustees of Columbia Univ. Ex. 2104 - Page 160 of 209
Gene Company Pty Ltd v. The Trustees of Columbia Univ. - [PR2024-00313




[15 - 8/27/2024]

90.7 145:24 | 2000 18:23 29 156:22 500 40:21
15000 108:6 | 20001 6:9 oh 131:12 5100 5:19
150 48:15 2005 19:25 oh4 131:13 52 54:6
16 145:24 100:20 132:22 524 132:22
17 89:22 2007 21:5,6 3 133:12
110:24 145:24 | 75:12,14,17 P 53 1369
151:25 77:25 88:12 38‘11:22'(2) gi.égéo 56 3:18,19,20
18 50:91462 | OL1510416 | grgigsoe | 57 36117
19 31713115 | 10516106111 | 57 o009 114:15
131151520 | 1104511116 |~ 055 58 127:22
146:3 20072008 187 | 41 159103 |59 11818
1982 144:12 20:1921:922 |~ a2 an 5
1083 136:7.816 567769785 11501010 | 6 1453
1989 130:24 100121025 | a1n 75080 | 602 1470
142:22,24 1052210913 e 1o o7 3700
143:5 110:12,19 156:24 68 1356
1993 12:20 2008 1051 351 15520 | 6839149 1:23
111:17,20 106:11 p o7t 15809
112:3 2017 144:12 1500
1999 136:16 202 6:10 4 42:4145:1 :
2 2023 143:14 O152:139 ; 3; Vs
Py 2024 11454 |40 15311 7 2:736:12,1
2 25226:21 15622 157-3 | 401 147:9 36:13 145:4
27881820 | 5051 00313 403 147:9 70 153:3
28:2229:4 796 408-4000 6:10 | 701 5:19
30111820 e e 41 86:1488:16 |71 73:2,6
SLL40S 422 | oot “aa1471 | 42 8818 76 119:21
44:1541.8 147:58.11 432 7:23 771 101:16
i;iﬁz]fl'l 21 144:7 1465 | 45 1431 79 153:.6
20 oaoz o5y | 21370 156:23 5 8
25:13,16 139:2 | 22 1393 5 67:1068:6 | 8 2:18,1934:7
146:4 15124 | 24 152:14 99:10,17 100:8 | 36:12 84:22,25
159:15 26 152719 100:14 145:2 145:6
200 99:8,9 27 111454 50 5217 8/27/2024
1575
Page 2

Veritext Legal Solutions
calendar-pnw@veritext.com 800.831.6973

The Trustees of Columbia Univ. Ex. 2104 - Page 161 of 209
Gene Company Pty Ltd v. The Trustees of Columbia Univ. - [PR2024-00313




[801 - adduct]

801 1479
803 1479
83 58:861:5,17
62:5

84 58:14

85 41:7121:3
86 124:12

87 125:12
883-2500 5:21
89 129:2,9,12
130:23 131:9

9

9 2:20,21,22,23
2:24 3.6,7,8,9
81:15 145:9
153:5

90 132:15,16
133:6

901 6:8147:8

93 134:6

98104 5:20

9:08 55

a

am. 55
azZe 19:6,7,12
19:14 22:14
74:6,15 75:22
91:15
abcad4 22:24
abcr 19:1,4
22:24 23:6
ability 39:2
able 23:10
109:22

abnormal
123:17
above 71:24
156:9 157:6
159:7
abroad 77:3
absence 16:15
19:13123:21
131:1 134:16
absent 143:15
absolutely 33:4
absorbed 15:21
80:20 83:22
abstract 57:10
132:17 138:3
145:14
abstracts
144:19,20
academy 9:13
145:19 149:12
accepted 22:5
110:7 112:24
124:9
accor dance
105:18 106:25
accumulation
14:7 17:18
23:16,21 28:23
29:5,9 42:25
43:18 45:1
117:25 120:22
123:14 125:6
126:25 127:8
127:14 128:23
128:25 152:6

152:11
accuracy 157:9
accurate 148:5

152:20
accused 149:14

150:5
acetate 34:15

129:20 130:16

131:13,22

132:22 133:13

135:7 143:3
achieving

108:9
acid 34:14
acids 87:8
acknowledge...

159:3
acknowledg...

157:12
acronym 14:24
action 5:10

57:16 93:11

156:9
active 37:21

38:11 77:20

78:19
activity 93:19

93:21,24
actual 28:1

31:11 60:25
actually 18:12

33:861:4 82:7

86:8 110:11

111:16,22

117:17 133:5

135:21 149:23
150:15
acuity 25:24
40:16
acyltransferase
93:20
adaptation
92:16 96:12
126:8,19 127:5
addition 37:16
38:6 87:3,3
143:20
additional
19:25 43:20
44:7 45:14,20
46:2 89:4
100:18 105:7
143:16
additions 159:6
address 37:11
46:22 117:24
118:10 119:5
120:18,21
127:7 128:23
148:16 149:3
addressed
35:21 61:1
138:8
addresses 217
46:23 80:25
93:11,17
addressing
37:9 118:20,22
adduct 61:25

Veritext Legal Solutions
calendar-pnw@veritext.com 800.831.6973

The Trustees of Columbia Univ. Ex. 2104 - Page 162 of 209
Gene Company Pty Ltd v. The Trustees of Columbia Univ. - [PR2024-00313

Page 3




[adequate - antioxidant]

adequate affirmatively ambiguous analyzed
140:21 141:21 88:4 89:23 123:20
adipate 58:24 | age 13:2222:8 |amd 23:510,17 | andrew 1:13
adjustment 22:20 23:5,19 23:21 24:8,16 2545519
50:2 24:2 49:5 24:18,20 25:4 7:13147:2
adm 24.6,8 73:23 79:25 25:5,10,13,17 156:7 157:5
administered 81:10 82:1,25 26:17,22 27:4 158:2,24 159:2
122:13 129:15 83:1,3,7 85:10 27:19 28:6,12 159:4,12
130:10 131:4 85:10 90:9,10 29:21 30:1 anesthetics
134:12 138:23 90:16 118:4 32:2,4 38:20 58:20 61:21
administering 119:5 120:12 40:14,17,23 69:10,15
37:179:24 123:2 124:5,15 41:21 43:17,19 | animal 18:12
89:13,19 12420 126:3 44.6,12,23 19:2 128:8
132:20 133:22 126:11 127:12 45:2,8,16,19 annually
administration 127:25 128:11 46.6 154.17
130:22 134:17 150:21,25 ameliorate 25:7 | answer 39:16
134.20 151:9 amenable 62:7 41:23 59:8
administrative | agent 85:8 90:8 62:22 62:15,15,19
143:17 97:25 american 9:13 63:8 64:3
adr 45:20 agents 64:1 116:11 149:12 67:17 71:4
adult 50:13 98:17 amount 16:6 87:16 88:24
51:2 102:24 ago 17:11 19:12 69:17,24 96:6,22 106:6
adulthood 49:5 26:20 109:8 95:10 110:2 137:19
adults 50:8 110:24 112:8 analog 141:23 | answered
advanced 112:10,12 analogous 20:22 31:18
24:20 agree 67:20 63:13 69:4 63:1 68:9 75:8
adverse 131:1 88:20 124:2 70:1 76:13 78:9
133:21 134:16 129:21 analogs 58:9 97.599:2
advertise 152:4 | agreed 44:2 analysis 53:7 115:5,18
advice 13:14 agreeing 73:976:25 answers 59:8
affect 38:20 127:12 77:299:18 91:12 127:19
135:18 139:12 | ahead 154:9 110:6 anti  24:18,19
affected 39:1 allotted 157:20 | analytical antioxidant
affects 101:22 | allowing 95:15 140:21 141:21 27.25 29:20,25
102:7 33:12,20 34:5
Page 4

Veritext Legal Solutions
calendar-pnw@veritext.com 800.831.6973

The Trustees of Columbia Univ. Ex. 2104 - Page 163 of 209
Gene Company Pty Ltd v. The Trustees of Columbia Univ. - [PR2024-00313




[antioxidant - atr]

35:3,8,17 36:1 | approaching 31:17 32:3,12 90:1 115:4,18
43:25 44:1 141:15 33:7 34:3 36:9 148:19
58:23 appropriate 36:18,19,20,24 | asking 31:9,19
antioxidants 12:1 52:22 38:1,25 40:5 31:19,20,21,22
28:11 29:9 54:972:11 40:15 41:24 63:13 66:11
33:1941:25 approval 27:13 42:5,14 43:22 97:5106:9
42:6,9 approved 27:4 43:24 44:5,15 112:7
antitrust 27:555:24 45:25 46:3 aspect 96:14
148:16,17,18 56:14 103:20 47:8,18,21 aspects 75:10
148:20 149:3,7 | approximately | arguably 89:23 94.23
anymore 53:17 25:15 37:19,25 | argumentative | assay 129:15
apologize 38:9 153:3,8 127:17 148:22 | asserted 31:20
121:16 154:6 153:13 151:6 assertion 76:18
apoptosis 94:20 approximation |art 35:21,24 assess 47:22
apparently 22:17 73:1076:8,16 | assessed 40:13
112:2 148:23 arbitration 78:17 82:11,15 | assessing 385
appeal 1.2 153:5 90:14 91:13 assign 1175
appear 33:19 archives 110:11 142:14 | assigned 37:20
51:7 69:16 111:12 article 56:19 38:10
126:21 area 11:329:17 102:19 116:18 | associated
appearances 47:10 49:14 116:22 119:13 43:18 75:16
5:13 55:21 60:12 124:17,21 assume 45:11
appeared 5:8 62:13 104:3 128:3 136:21 assumption
110:6 116:16 141:15 140:17 145:15 47:20
appears 8:17 150:12 151:13 145:16,21,22 atoms 131:18
61:21 70:6 areas 53:9,11 145:23 146:3,4 131:19 135:17
147:16,17 59:14 76:2 articles 56:21 atr 14:17,21,24
appended 150:10 145:24 15:4,10,16
159:7 areds 25:1,2 aside 47:16 16:22 22:7,10
applicable 26:21,25 275 55:15 89:2 22:15,19,25
157:8 27:7,8,8,18,20 asked 15:6 23:10 43.6,12
application 28:22 29:4 20:17 59:6 44:22 65:2
103:7 30:9,11,12,15 62:25 68:9 66:22 74.6,15
approach 74:2 30:17,18,20,20 757 76:12 75:22 91:16
74:25 75:4,13 30:22 31:1,3 78:8 92:18 99:25 100:19
Page 5

Veritext Legal Solutions
calendar-pnw@veritext.com 800.831.6973

The Trustees of Columbia Univ. Ex. 2104 - Page 164 of 209
Gene Company Pty Ltd v. The Trustees of Columbia Univ. - [PR2024-00313



[atrophy - beta]

atrophy 24:21 | avenue 5:196:8 | backed 28:8 76:17 118:13
25:17,18 98:16 background 121:3 123:20
attached average 11:11 10:23,25 11:4 127:22 129:2
157:11 83:3 53:1154:4 136:14 153.5
attack 61:11 avoid 16:4,16 78:199:22 beneficial
attempt 52:6 22:13 31:4 116:21 28:12 32:2,3
attempting 44:17 114:22 balance 45:.6,7 44:2 68:15
69:22 115:8,23 132:3 | barbiturates 69:16 96:20
attorney avoiding 14:1 64:15 65:10 97:21
148:18,20 22:12 108:9 barriers 60:16 | benefit 13:13
157:13 award 144:1 based 49:22 40:15,22
attorneys 149:.6 | aware 8:19,25 50:4 54:14 103:20
149:16 9:7 20:24 29:3 70:1374:3 bergen 136:8
attribute 93:25 29:7 41:20 98:24 102:19 138:25
94.7 42:18,23 44:10 110:9 120:7 berson 41:11
august 1:1454 44:16 55:7,9 bases 19:22 101:3,6,13
156:22 55:10,20,21,23 | basically 14:19 102:13 103:2
author 136:19 55:25 73:24 19:2 33:17 108:19 109:2
136:21 137:2,6 75:13,14,18 47:153:24 109:11,14
137:7,15,22 76:23 78:16 63:12 136:12 110:1,20 111:5
author's 100:16,17,22 basing 108:5 111:9,17 112:1
137:15 111:6,7,8 basis 21:23 112:6,11,13,15
authors 16:9 112:5,10,12 30:551:16 112:17 113:7
31:10 84:12 116:15 53:8,1986:15 | berson's 110:9
86:4 122:10 b 94:12 109:25 110:12
126:6 1_36:17 b 31411218 134:19 berston 110:20
author ship 121:14.16 began 8:20 111:16
136:13 ba 1:2’1 40:15 best 17:21 18:8
available 26:19 back 813 begins 101:17 27:328:342:7
2715 33:14 37-23 46'16 102:19 144:2 56:13 94:17
55:11 77:13,13 65:19 7112 behalf 7:6 beta 15:22
91:14 147:13 90:18 110:14 behave 139:8 30:17,19,23,25
148:16 149:2 111:17 20 believe 7:12 31:2,16 33:6
157:6 1125 1’31:25 10:19 19:23 33:12,23 34:4
135:14 20:7,22 43:23 34:11,15,19
Page 6

Veritext Legal Solutions
calendar-pnw@veritext.com 800.831.6973

The Trustees of Columbia Univ. Ex. 2104 - Page 165 of 209
Gene Company Pty Ltd v. The Trustees of Columbia Univ. - [PR2024-00313




[beta - calman]

35:4,8,13,17,25 | biophysics book 144:22 55:12 61:10,11
36:4 37:1,17 53:13 145:4,7,11,20 62:5,7,21
38:741:20 biosynthesis bottom 18:24 cl9 142:17
42:1,3,15,19,24 | 67:15 33:11 36:12 c20 58:259:9
43:23 46:1,19 | biosynthetic 37:14 101:17 59:23 60:7
46:25 47:1,5 11:5 66:21 break 46:10 64:10 69:4
47:16 84:8,14 67:9,13 100:7 66:14 71.9 71:19 73:11
84:19,24 85:23 100:13 79:2,4113:15 74.3,8,24 75:3
86:10 128:7 bit 16:2 20:14 113:18 132:9 75:11 91:9,19
better 42:6 22:21 34:24 132:10 155:10 96:15 97:1,16
142:11 45:10 48:5 breaking 61:10 98.22 142:5,15
beyond 13:12 63:4 66:14 62:7,21 c22 94:13
47:4,24 48:1 87:21 133:19 briefly 120:3 calendar
55:17 72:23 blake 63:17 bright 21:13 157:15
73:15,20 142:1 64:7 77:17 broad 49:20 california 5:6,8
biggest 44.8 78:18 104:25 122:18 12:16 122:3
77:19 blanking 93:16 | broader 65:5 143:17,21
binder 7:22 blind 49:25 broadest 64:14 156:1,6,14,24
biochemical 50:7,16 69:21 call 24:17
53:15 blindness 17:15 | build 14:16 33:18 67:15
biochemistry 92:17 96:12,21 | building 22:19 142:22 143:22
10:24 47:13 119:25 120:7 buildup 14:13 | called 24:18
53:15 99:22 121:10 126:8 14:21 15:4,10 25:11 111:15
139:12,16 126:18,20 15:15 22:7,10 150:17
biological 127:4,6 butylated calling 67:12
10:21 67:9 board 1.2 58:22 136:14
137:25 138:8 body 29:24 byproduct calls 39:1558:4
140:13 141:3 39:22 46:21 59:17 60:1,10 62:10
141:11,23 47:4 64:20 byproducts 62:25 69:7
biologically 65:12,21 69:24 65:16 71:3 136:15
27:18 28:5 119:13 128:10 C 138:19 141:13
39:22 44:19,22 | bolts 78:24 . . 142:9 153:19
biology 10:24 | bond 60:17 | 2;':‘;21;12;3128 calman 1:13
29:20 116:12 61:10 62:6,7 37:17’38:7 2:54.6519
62:21 77:20 42:1.3311 7:1378:3
Page 7

Veritext Legal Solutions
calendar-pnw@veritext.com 800.831.6973

The Trustees of Columbia Univ. Ex. 2104 - Page 166 of 209
Gene Company Pty Ltd v. The Trustees of Columbia Univ. - [PR2024-00313




[calman - children]

147:2 156:7 86:10 128:7 catastrophic 158:4,7,10,13
157:5 158:2,24 | carotenoid 26:15 158:16,19
159:2,4,12 33:12 category 27:6 | changes 13:3
cancer 30:23 carotinoid cause 5:11 57:13,1358:12
33:15 85:17 86:4,5 17:18 93:19 157:10 159:6
candidate 87:2,12,13 115:21 changing 111:1
25:23 carotinoids caused 120:1 channels 48:2
canned 127:11 80:20 85:22 123:24 124:6 chapter 144.22
capital 147:3 86:9,22,23 caution 137:17 145:4,7,11,20
capsule 87:8 87:9,14,18,22 153:19 characteristics
carbon 60:17 87:2488:1,3,4 | caveat 36:17 24:1
77:20 131:19 88:9,10,21 41:24 44:3 characterize
131:20 139:2,2 89:3 128:6 caveats 88:24 117:16
carbons 135:16 | case 8:209:17 | cdls 94:3 characterized
care 82:15 15:16 16:18 center 143:18 121:17 122:6
104:19,24 18:5 23:4 39:5 143:22 chemical 15:11
107:7 45:1347:21 centrum 38:1 58:10 65:20
career 116:14 50:24 55:4,17 38:19,24 46:4 75:10 76:10
carl 1445 58:161:9 certain 87:17 77:878:7 91:8
carolyn 6:7 65:13 69:22 116:1 100:3
carolyn.pirra... 72:2,992:21 certainly 9:5,7 | chemically
6:13 03:17 112:15 16:8,13 19:22 139:9 140:20
carotene 15:23 113:9 115:3 51:14 66:1 141:20
30:17,19,24,25 121:24 133:16 150:17 chemist 53:4,10
31:3,17 33.6 cases 25.7 certificate 70:7 71:18
33:12,24 34:4 38:23 58:6 156:3 72:19 74:14
34:12,15,19 148:17 149:7,8 | certified 5:7 7621 77:2
35:4,8,13,18,25 | 149:13,15,17 156:13 78:14,22
36:4 37:2,17 149:24 150:8 certify 156:6 chemistry 355
38:841:21 150:16 155:7 chair 143:24 53:13,20 74:3
42:1,3,15,19,24 | catalysis 70:20 | challenged 98:23 99:6
43:2346:1,19 | cataract 83:2 109:19 110:1 childhood 49:4
46:25 47:2,5 85:11 110:10,13 children 50:4
47:16 84:9,14 | cataracts 90:11 | change 21:22 125:23
84.19,24 85:23 57:14 61:12
Page 8

Veritext Legal Solutions
calendar-pnw@veritext.com 800.831.6973

The Trustees of Columbia Univ. Ex. 2104 - Page 167 of 209
Gene Company Pty Ltd v. The Trustees of Columbia Univ. - [PR2024-00313




[chloroform - compound]

chloroform class 86:21,21 | coding 149:9 common 23:25
58:20 clear 42:12 149:10,12,17 53:560:14
chorea 55:12 63:16 65:18 149:19,24 102:24 107:20
choroidal 12:7 66:12 106:8 150:5 commonly
chose 37:25 115:1 collective 87:14 | 15:22
chosen 135:18 | clearance colon 52:19 companies
circulating 65:12 66:5 columbia 1.7 150:7
93.5 clearly 16:16 157:4 158:1 company 14
cis 120:8 64.6 159:1 compare 78:20
citation 129:17 clears 69:23 column 61:.18 | compared
cite 16:1055:22 | cleavage 60:16 62:5 38:13
56:19 61:11 cleaved 35:1 combination competency
92:1 114:7,8 clinical 27:17 89:13,19 94:23 143:24
114:11 118:17 31:24 33.14 98:3 complete
119:21 125:12 76:391:14 combinations 127:19 159:8
127:22 129:2 94.21 97:15 28:10 completed
134.6 116:19,24 come 26:18 40:15 157:17
cited 8:15 131:6 134:1,22 115:20 122:10 | completion
56:21 74:13 143:20,24 149:13 155:2 156:19
75:12 84:13 146:7 comes 91:24 complicated
91:13 112:19 clinically 25:20 153:16 154:24 23:2
114:19 115:11 | clinician 73:22 | coming 42:21 component
116:4 124:11 74:13,17,19 43:1 109:15 32:1
129:6,13 75:14 76:3 113:13 1327 components
142:14 77:1,9,24 commencing 28:3 29:4 30:6
citing 142:1 78:14,16 99:21 5.4 40:6 44:3 47:9
city 1.8 138:21 commentary 47:17
claim 81:13,18 | clinicians 17:22 | 140:11,16 compositions
81:20 83:5 116:19 commented 80:17
85:8,1389:22 | close 59:998:4 123:20 compound 55:6
90:7 113:13 152:21 | commenting 130:18 131:11
clarified 152:24 110:15 131:17 133:14
101:24 102:8 closest 57:25 comments 37:9 134:12,18
clarify 68:2 59:7 committee 139:2 140:14
143:24 141:4 142:24
Page 9

Veritext Legal Solutions
calendar-pnw@veritext.com 800.831.6973

The Trustees of Columbia Univ. Ex. 2104 - Page 168 of 209
Gene Company Pty Ltd v. The Trustees of Columbia Univ. - [PR2024-00313




[compound - correct]

143:6 conduct 11:2 contain 140:19 | converted
compounds conducted 141:19 66:22
34:17 55:7,7 42:14 contained converting
55:18,1956:9 | confined 11:21 89:20 61:25
56:1557:4,19 | confirm 104:17 | containing 87:5 | converts 47:1
61:2,10 63:20 128:15,22 87:8 copies 7:24
7711 89:25 1348 contains 45:25 113:23 157:14
130:23 140:19 | confusion 7:20 47:10 copper 27:23
141:19 conjugated contemporan... 28:1,2148:1
comprise 88:12 23.3 112:17 1137 core 143:21
88:14 connect 14:9 contemporan... | corn 129:14
comprising consensus 111:19 131:13 1357
86:23 87:9 100:9,12 context 40:5 143:3
concentration consider 11.5 81:16 82:3,12 | corner 18:24
43:11,12 66:18,25 68:16 82:19 84:11 corollary 150:5
concentrations | considered 85:22 96:9 correct 7:11
4711 9:15 35:25 contexts 139:17 8:16 11:7 12:4
concept 56:1 110:11 114:19 | continue 83:2 30:13,14 33:22
60:14 77:15 115:11 116:4 continued 34.5,12,23
79:12,16 96:13 | consists 27:20 38:17 36:6 42:16
109:2 constitutes continues 43.6 45:14,15
concern 17:2 156:16 73:12 48:7 52:24,25
17:17 44.22 consultant continuing 66:16,23 687
45:21 154:18 73:197:21 70:14 72:14,20
conclude consulted contraindicated 79:19 80:7
129:19 114:18 115:10 17:4,10 81:17 82:5,13
concluded consulting contrary 82:21 83:11
134:19 155:20 155:6 136:20 84.1,9,19,25
conclusions consume 13:10 @ contribution 85:4,14,24
110:13 134:24 14:10 76:2577:2 86:11,18 87:18
condition 17:12 | consuming convention 88:21 89:4,24
19:11 50:19 13:16 136:20 137:1,5 89:25 90:4
conditions cont'd 3:24:2 | conversation 91.21 92:3
13:1941:10 contact 4.7 52:4 93:6 95:20,25
147:3 98:25 99:10
Page 10

Veritext Legal Solutions
calendar-pnw@veritext.com 800.831.6973

The Trustees of Columbia Univ. Ex. 2104 - Page 169 of 209
Gene Company Pty Ltd v. The Trustees of Columbia Univ. - [PR2024-00313




[correct - declaration]

100:14 1017 correctly 40:8 | criticisms data 28:21
101:14 102:3,5 | correspond 112:6,10,12,17 45:22 110:6
102:15,25 14:25 csr 1:22 156:24 125:9 134:15
103:4 104:8,21 counsd 9:17 cure 256 134:19
111:17,18 21:1943:19 cured 128:8 dataset 134:25
112:9,17 1139 44.6 97:8 current 16:25 | date 22:354:10
114:6 115:16 154:3 157:14 17:1 19:17 76:1 109:8,22
117:1,3,25 counseling 21:23 104:15 152:15,17
118:5,11,21 49:18 104:17,19 158:24 159:12
119:22 120:1 count 1449 currently 18:4 | dated 143:14
120:13,19,22 151:25 152:1 103:11 davis 107:8
121:6,14,18 counted 152:15 | cv 8:21143:13 | day 17:840:21
122:8,24 123:8 | couple 41:6 cycle 14:20 43:24 108:7
123:14,25 53:22 112:23 15:10,25 19:13 159:15
124:6,15,24 144:5 23:11 31:6,8 days 157:17
125:6,19 126:4 | course 23:18 32:233.22,25 | dc 69
126:14,25 33:139:24 44:21 66:16 deals 53:8
127:25 129:10 48:15 50:1 92:14 96:17,18  debated 109:12
130:4,12 101:22 102:7 97:19,21 99:23 | decades 45:2
132:18,23 116:14 cystine 87:8 december
133:3,7137:15 | courses 149:12 | cytochrome 143:14
139:13,22,25 cour sewor k 57:14 61:23 decided 38:3
141:4 142:22 53:15 d decisions
143:7 144:8,13 | covered 78:10 1 . 116:20
147:22 149:3,4 | 123:23 d 2;; 2'1?1112'16 declaration
149:20 150:13 | cpmc  143:22 92:9913.13 7:238:9,14
150:22 151:4 | cpt 149:11 d1-3 1425 32:1341:18
151:14 152:3,6 | create 55:19 da 131:17 43:252:18
153:7,11,14 68:1 daily 53:8,18 71:12,17,25
155:7 156:17 creating 16:22 daneshvar ’ 66 72:6,10,17,24
159:8 22:13 55.6 dark 9216 73:4,16 79:6
correcting 56:18 95:14 126:8.18 127-4 90:19 91:18
81:16 100:19 darkn ess 19'5 93:9,11 99:8
corrections criticism 113:7 19911 114:6 119:22
159:6 ’ 124:12 125:12
Page 11

Veritext Legal Solutions
calendar-pnw@veritext.com 800.831.6973

The Trustees of Columbia Univ. Ex. 2104 - Page 170 of 209
Gene Company Pty Ltd v. The Trustees of Columbia Univ. - [PR2024-00313




[declaration - details]

129:7 132:15 deficient 16:6 | degradation deposing
136:10 142:13 | deficit 16:11 101:23 102:1 157:13
declarations define 22:10 degree 30:3 deposition 1:13
116:1 65:5,25 67:4 60:11 94.7 5:1136:3
declare 159:4 67:18 86:9 96.7 155:16,19
decrease 69:16 115:7 128:5 degrees 69:9 156:8,11,17
69:22 definitely 98:12 | dehydrogena... | deprivation
decreased definition 120:8 122:17
59:15 64:16 35:1468:17,22 | delayed 92:16 | derived 80:17
decreasing 87:25 96:12 describe 46:24
94:1 definitive 52:8 | deleterious 140:9
deemed 159:6 106:19 122:11 45:4 67:21 describes 69:8
defect 14:6 definitively delineate 87:24 | design 34:9
22:24 23:4 105:13,21 delineation 132:3
24:4 106:7,10 87.7 designed
defects 23:6 110:12 137:20 | demonstrate 109:24 110:4
defer 51:18 degeneration 93.23 desirability
60:18 62:14,16 13:22 22:8,20 | demonstrated 91:15
63:7 69:19 23:6 40:8 29:12 desirable 66:2
70:10,16 71:5 65:14 73:23 demonstrating 90:23 95:14
77:23 100:4,25 75:15 79:25 41:20 detail 18:20
105:13 83:185:11 depend 16:5 20:3 34:9 45:3
deferred 21:16 90:10,16 102:2 68:17 1157 52:21 54:8
deficiencies 102:7 118:5,8 139:15 57:9,22 58:6
82:12,17 85:4 119:6,16 depending 39:2 | 119:11 131:11
118:21 120:1 120:13 122:24 | depends 64:24 141:24 146:10
123:25 125:18 123:3,5 124:5 65:4,25 67:3 detailed 47:14
deficiency 124:15,21 67:17 137:4 47:24 50:23
16:1317:12,16 126:3,11 depict 100:22 51:16 52:6,10
24:6 31:5 127:13,25 depicted 68:6 53:4,20 70:4
117:1,10,15,20 128:11 150:22 100:3,8,13 777 78:24
118:23 121:18 151:1,9 deponent details 28:13
122:7 124.6 degenerations 157:13 159:3 28:18 60:17,25
125:25 126:21 13:21 90:15 deposed 152:18 | 70:1077:24
127:7 143:10 153:1,3,6 91:11 100:21
Page 12

Veritext Legal Solutions
calendar-pnw@veritext.com 800.831.6973

The Trustees of Columbia Univ. Ex. 2104 - Page 171 of 209
Gene Company Pty Ltd v. The Trustees of Columbia Univ. - [PR2024-00313




[details- directly]

100:24 74.8,24 75.3 106:19 117:20 117:17 121:21
detect 19:6 75:11,1376:10 143:10 123:4 135:24
39:2 76:22 777,16 | diet 34:18 82:8 136:17 139:16
detectable 77:2178:6,19 108:16 146:25 152:23
139:4 78:2591:9 dietary 14:1,2 | differently
detected 130:22 132:3 15:19,21 21:16 46:21 84:13
133:21 135:9 139:5 37:16 38:7,22 152:16
determine deuterium 62:8 | 80:2081:8,9 dilution 57:1
107:24 62:23 131:18 81:24,25 83:5 129:16 138:12
deuter ated 131:19 135:3,6 83:16,22 85:8 138:13,17
55:1157:6,11 135:16,17 90:8 dimer 34:25
58:2,9 64.16 139:11 140:14 | dietetic 81.8,24 74.6,15 75:23
73:11 74:3 143:2 83:17 91:16 99:24
77:1179:12 deuteriums diethyl 58:24 100:19
89:25 90:24 139:5 140:20 differ 35:18 dimers 34:15
91:19 92:2,23 141:20 75:20 dioxygenase
96:1597:1,16 | develop 26:15 | difference 471
08:22 129:14 developed 22:23 34:11 direct 54:25
129:16,19 67:20 68:20 70:24 94.10 105:23
130:9,16,23 development 98:5 139:4 106:12 118:4
131:10,22 38:20 40:23 differences 119:17 136:9
133:12 134:18 64:23 103:24 39:2 142:5 directed 56:17
135:2 138:16 diabetes 146:11 different 16:10 90:3,6,7
140:6,19 141:4 | diagnose 10:24 16:12 18:6 119:25 120:5
141:19 11:25 103:25 22:21 23:14,15 121:5122:23
deuteration diagnosed 30:9,12,15 123:1,3,7,13
55:5,19 56:4 50:14 105:13 35:25 419 124:14,23
56:10,24 57:14 105:21 106:7 45:7 51:8 125:5,16,21
57:18,25 58:17 106:10 60:24 62:2 126:2,13,24
58:22 59:1,7 diagnoses 63:20 65:9 139:24 142:11
59:10,15,23 11:17 12:11 70:7 72:8 146:17,20
60:6,8,21 diagnosis 49:9 80:10 84:12 directly 21:7
63:22,25 64.9 50:5,18 51:10 85:18,18 95:9 33:946:23
64:10 65:7 52:8,14 104:1 96:5 100:22 118:2 127:7
69:3,5,9 70:24 105:7 106:17 108:11 113:14
Page 13

Veritext Legal Solutions
calendar-pnw@veritext.com 800.831.6973

The Trustees of Columbia Univ. Ex. 2104 - Page 172 of 209
Gene Company Pty Ltd v. The Trustees of Columbia Univ. - [PR2024-00313




[directory - doses]

directory discussing diseases 49:13 | doc 137:10
147:17 60:15 70:9 74:1,18 81:10 | doctor 7:5
disagree 85:16 75:18 78:14 81:1182:1,1 12:19 79:6
92:5 142:7 82:25 83.6,7 87:15 89:9
disagr eed discussion 85:9,10 90:8,9 95:17 97.7
112:25 86:20 108:8 102:17 103:3 109:14 113:21
disagreement disease 10:25 104:25 107:20 114:2 117:4
100:24 11:16,18,19,24 108:20 119:18 120:10,25
disciplines 12:2,4,11 139:25 121:22 127:10
53:10 23:2324:524 | disorder 14:11 130:6 131:16
disclose 77:12 25:7,22 33:15 | displace 83:20 147:11 1485
89:24 94:10 41:17 42:20 84:4,5 151:23 153:17
143:5 43:17 47:23 displaced 30:20 | 154:14
disclosed 80:18 48:25 49:13 displacing doctors 149:14
108:19 50:5,1551:3 83:25 150:4
discloses 96:10 51:22 56:3 disputing document 4.4
disclosing 68:13 80:1 117:13 89:6,11 113:14
147:12 90:3,12 100:1 | disrespectful 116:8
disclosures 102:14 104:4 129:11 documents
63:13 118:11,14 distant 77:22 153:24
discuss 15:19 119:6,15 78:20 doing 717
548,17 58:19 120:19 121:5 distinct 35:12 139:6
59:178:18 121:17,22,23 distinction donor 20:5,6
105:11 120:12 122:3,6 123:8 80:23 114:12 dosage 43:22
126:10,11 123:24 124:24 | distinguish 44:2 89:12,16
127:12,24 125:3 126:14 71:14 89:2197:14
128:7,16 126:22 127:13 | distinguishes dosages 95:3
discussed 45:3 128:17,20 84.8,18 dose 44:11
49:18 61.3 129:21 130:1 disturbance 95:11 107:24
62:371:17,24 130:18 133:14 122:16 108:12,13,15
71:2572:16 133:24 134:4 diverson 92:24 | 108:18,19,20
74.476:15 134:13,25 divided 25:19 130:3,9,11,15
91:11 99:19 140:3 143:6,9 97:14 134:17 143:4
discusses 41:11 151:13,20 dna 61.25 doses 38:16,18
57:6 128:4 40:16 93:2
Page 14

Veritext Legal Solutions
calendar-pnw@veritext.com 800.831.6973

The Trustees of Columbia Univ. Ex. 2104 - Page 173 of 209
Gene Company Pty Ltd v. The Trustees of Columbia Univ. - [PR2024-00313




[doses - effects]

94:24 95:15
96:19 97:23
98:4 104:14,20
105:2,23
106:13 107:14
108:12 109:3
132:22 133:5
133:12,17,22
dosing 133:25
134:3,23
dots 14:9
doubt 152:9
dr 12:1513:13
16:9 21:17
49:10 50:20
52:22 53:2,3
54:2,9,14 553
55:16 60:12,18
60:23 62:14,17
63:7 69:19
70:11,17 71:6
71:15,17 72:1
72:17,24 73.8
73:16,21 74:4
74:7,23 75:6
75:10 77:1,6
7723 78:3,23
91:8,10 98:24
99:6,18 100:4
100:6,11,25
104:2 106:18
107:6 136:15
137:21 141:15
142:12

draw 134:23

drawn 109:12

drug 27:14
55:9,11,17
57:1561:9
65:12 66:5
92:23 131:3
146:19

drugs 24:23
25:9 26:5,7
272577
58:16 66:6,6
69:17,23 91:20
92:3,1593:1
94:14,22 95:2
96:11,18 97:2
97:19,20 105:4

dry 22:7,20
24:20 25:10,13
25:17 26:17,22
27:1,4,19 28:6
29:21 30:1
32:2,443:17
46.6

due 24:443:10
83:3122:17

duly 5:10

duncan 12:15
13:13 21:17
49:10 50:20
104:2 106:18
107:6

dunner 6:4

duration 57:16

dystrophies
11:22 13:21
51:965:14
73:24 75:16
103:17

dystrophy
41:1451:7,9
121:6,10 123:4

e

e 221314172

7:212:15
14:13 25:2
27:22,25 33:18
37:17 38:7
40:22 41:12
42:1,4,11
55:12 57:5
92:9,1394:2
135:4,7 143:2
143:3 147:3,19
147:22 158:3,3
158:3
ear 109:16
earlier 22:11
22:16 24:2
36:6 39:19
40:4 43:3,7
46:19 92:19
93:15 122:1
123:23 152:16
early 1:215:7
156:5,24
edifying 100:23
editor 144:23

editorial
145:25
editors 1455
effect 17:15
29:25 40:7
41:21 42:8,16
42:19,24 43:3
44:2 60:14
63:25 64:1
70:24 73:9
75:1,578:19
78:20,25 91:20
92:394:3,10
95:1,10,15
99:5 103:21
120:7
effective 12:6
24:16 29:4
30:151:21
95:597:2,12
107:24 108:20
129:20
effectiveness
95:9 129:25
effects 26:4
28:17 38:6
56:24 69:9
77:19,22 91:9
92:16 93:3,25
94:5,8,14,25
95:16 96:11,20
96:20 97:22,22
08:21 118:23
131:2 132:4
146:19

Veritext Legal Solutions
calendar-pnw@veritext.com 800.831.6973

The Trustees of Columbia Univ. Ex. 2104 - Page 174 of 209
Gene Company Pty Ltd v. The Trustees of Columbia Univ. - [PR2024-00313

Page 15




[efficacy - exhibit]

efficacy 97:14 | enrolling 385 | evaluate 42:15 | exceeds 62:13
130:17 133:13 | enter 49:16 74:10 75:3 63:5
134:4,11,24 entirely 28:1 evaluated 40:7 | excellence

efficiency 93:8 100:23 42:19,24 143:25
131:7 entitled 147:2 | evaluation except 63:3

efficient 154:7 156:9 49:11 103:14 exception

either 28:19 enzymatic 146:25 137:13
49:8 83:10 15:23,2461:11 | event 26:15 exceptions 23:9
95:14 107:7,21 70:20 134:16 62:16,20
119:17 137:6 enzyme 46:24 | events 131:2 excess 13:9,17
142:18 70:1471:1 133:21 14:2,10,16

ederly 23:23 94:3 evidence 18:11 16:4 28:17
82:16 90:13 epithelium 28:8 1478 excessive 13:11
129:15 23:13128:9 exacer bate exclude 88:9

electrophysio... | equally 59:9 15:4 43.9 exclusive 88:14
52:12 105:9 equilibrium exacer bates exclusively

electroretino... 15:14 15:10 12:11
105:9 equivalent 9:12 | exacerbating excuse 19:10

elevated 43:11 | equivalents 14:12,21 30:10 42:3

elimination 132:25 exact 109:7 73:5119:24
57:3 errata 157:11 | exactly 21:4 executed 27:16

gliot 109:14 157:13,17 56:12 111:2 exhaustive 58:6

embodiment error 133:4 examination exhibit 4:48:1
88:8 especially 2:77:16 36:21 8:2,6,10,14

emphasis 57:13 82:15 examined 5:11 18:23 19:17,24
117:11 88:10 example 11:21 31:12 32:8

employ 73:11 esq 5:186:5,6,7 57:25 59:7 33:534:336:9
74:2 essentially 64:15 67:10 44:5 52:18

enable 93:1 22:15 69:21 78:17 57.24 62:4

encounter establish 131:6 81:1594:11 63:11 64.7
103:24 134:2,22 129:14 130:24 67:10 68:25

encounters estimate 48:8 131:23 69:3 70:13
149:15 48:14 155:1 examples 60:4 71:1372:5,8

endothelial estimated 64.8 69:2 73:2,6 78:18
24:19 108:16 79:7 80:11

Page 16

Veritext Legal Solutions
calendar-pnw@veritext.com 800.831.6973

The Trustees of Columbia Univ. Ex. 2104 - Page 175 of 209
Gene Company Pty Ltd v. The Trustees of Columbia Univ. - [PR2024-00313




[exhibit - faculty]

90:20 91:18 137:13 experimentat... | expressed
93.5 96:4 exist 90:15 134:21 88:24
99:12 100:20 114:25 116:2 experiments extent 38:17
101:3,6,13 existing 55:6 19:24 20:1 39:15 60:1
102:13 109:3 55:18 56:8 expert 4:711:5 62:10,25 69:7
113:21 114:5 exists 76:24 2711 49:11 71:399:4
114:11 115:2 exogenous 147:3,12,18 138:19 140:15
115:16 116:9 64:20 148:15 149:2 141:13 142:9
116:18,25 expect 128:13 150:9 153:1,17 153:19
117:14,24 155:1 153:22 154:17 | extra 25:25
118:16,20 expectation 155:6 extrapolate
119:5,19,24,24 50:6,1562:20 | expertise 10:21 48:19 133:13
120:12,18,21 expected 74.8 11:10,11,12,15 134:11
120:25 121:5 91:8 138:22 11:20,23 60:12 | extreme 16:15
122:23 123:7 expedite 119:8 72:22 73:14,20 | extremely
123:13 124:11 125:14 74:10 75:3,25 16:11 103:22
124:14,23 expensive 76:20 99:16 extremes 16:17
125:5,11,16 103:22 141:16 148:4 eye 19:1574:5
126:2,13,24 experience 150:17 79:25 81:10,10
127:21,24 50:10 54:25,25 | experts 148:13 81:2582:1,18
128:4,16,22 59:21 76:22 149:16 82:25 83:6,7
129:1,7,19 104:4 148:9 explain 15:8 85:9,10 90:8,9
131:23 132:6,9 150:9,12 50:18 52:21 93:24 94:6,10
132:14,17 151:14 152:4 80:12 109:16 125:24
134:5,10 135:1 | experienced explained 74:4 128:9
135:9,10,22 53:3 76:16 eyes 20:5,6,7,15
136:7,16 experiment explanation f
137:24 138:4,9 16:23 69:11 37:12 _ f 451472
139:21,24 98:13 explanations fact 17:25 36:9
140:5 142:7,21 | experimental 377 49:22 52:7 13
143:12 147:1,5 20:25 28:8 explicitly 89:22 86:22 93: 1%3
147:8,11 30:5 45:22 92:22 factor 24:19
exhibits 2:14 116:11 exposed 53:18 faculty 143:20
7:10,18,198:4 | experimentally | exposure 13:9 14321 23
8:18 9:14 17:22 ’
Page 17

Veritext Legal Solutions
calendar-pnw@veritext.com 800.831.6973

The Trustees of Columbia Univ. Ex. 2104 - Page 176 of 209
Gene Company Pty Ltd v. The Trustees of Columbia Univ. - [PR2024-00313




[failed - form]

failed 104:16 71:11 72:5,13 150:19 151:2 finnegan.com
fails 157:19 73:19 76:6 151:10,21 6:11,12,13
fair 17:3101:2 78:2 79:3,5 152:13 153:15 | first 5:10 27:7
102:11 103:13 80:4 82:10 154:1,5,8,11,13 52:18 62:13
fall 53:9 109:4 83:8,23 84:6 155:4,9,13 69:19 91:6
familiar 28:20 84:16,23 85:12 | fenretinide 03:23 99:15
29:17 66:15,21 85:21 86:6,16 91:20,22 92:15 111:9 116:25
147:21 149:17 88:2,19 89:1,8 93:1,2,12,18 117:3,13 136:6
far 17:22 89:17 90:17 94:1,5,8,15 136:17 137:6,9
farabow 6:3 91:592:7 98:1 97:20 137:15,22
faseb 116:10 98:20 99:7 field 22:555:1 138:4 140:17
fatty 87:8 101:1 102:12 111:13 112:24 141:1 146:10
favor 109:5 103:9 106:5 fifth 5:19 146:16,18
favorable 107:12,23 115:19 fishkin 19:25
96:21 109:1,10 111:4 | fight 129:4 100:17,20
fda 27:10,12,13 113:3,12,16,20 | figure 67:10,12 142:15
56:14 103:21 115:14 116:6 68:6 70:5 fit 50:11
federal 1478 118:3,9,15 99:10,17 100:8 | five 16:10
federation 120:17 121:12 100:14,20 25:25
116:11 123:6,12,22 final 51:10,24 | fix 154:2,14
feed 33:21 124:4,10,22 136:21 137:2 flat 115:1
feeding 32:1 125:4,10 126:1 | finally 139:6 fluorine 61:22
feldstein 2.7 126:12,23 find 32:536:10 | fly 67:6 68:23
6:57:4,5,9,16 127:9,20 41:2 67:23 focus 7:17,20
8:811:14 128:12,21 74:21 93:9,13 51:13 128:9
20:10 29:2 130:2 131:8 134:14 148:12 | follow 46:18
35:9 39:9,18 132:5,10,13 149:7,18 150:9 121:25
43:15 45:9 135:20 136:25 | findings 102:20 | follows 7:15
46:11,14,16,17 137:12,23 109:23 111:1 food 58:25
56:16 59:19 138:14 139:10 | fine 7:846:4,11 | foregoing
60:2 61:13 139:20 140:4 81:5154:5 156:8,16 159:5
62:18 63:9 140:25 142:3 finish 114:10 form 11:8
64:25 66:10 142:20 147:1 finnegan 6:3 15:22 17:5
67.7 68:24 147:10,20 76 19:7,14,20
70:12,22 71:10 148:8,25 150:1 22:14 28:24
Page 18

Veritext Legal Solutions
calendar-pnw@veritext.com 800.831.6973

The Trustees of Columbia Univ. Ex. 2104 - Page 177 of 209
Gene Company Pty Ltd v. The Trustees of Columbia Univ. - [PR2024-00313



[form - generate]

37:339:8,14 135:11 136:23 31:17 337 85:2 89:4,10
43:8 44:24 137:3,16 36:20 38:20 122:15,19
56:11 58:3 138:10,18 44:16 45:25 functionally
59:3,11,25 139:14 140:1,8 | 47:18 49:25 50:7,16
60:9 62:9,24 141:12 142:8 | formulations fundus 41:14
64:12 65:23 148:6 149:21 47:23 121:6,10 123:4
67:268:869:6 | 150:14,23 fortunately furr 138:25
70:15 71:2 151:5,15152:7 | 7:24 further 23:1
73:17 75:7 153:12,18 found 9:23 29:1947:3
76:12 78:8 154:19 10:4,15,16,17 66:14 155:13
79:2082:6,22 | formal 18:10 10:19 18:17 g
83:12 84:2,10 20:23 21:532:3 g 72
84:20 85:5,15 | formation 36:19 66:7 garcia 6:6
85:25 86:12 10:22 11:6 foundation garrett 6:4
87:19 88:5,22 23:2024:1 65:19 147:15 gee 107:5
89:5,12,15,16 29:1543:10 four 40:21 gene 1:419:4
89:21 91:1 59:16 65:1,16 41:24126:919 |~ 5.5/ 236
92:4 93:7 98:8 66:4 73:24 127:5 132:16 103:20 157:4
100:15 102:9 74:5,6,15,16,22 | 152:22 153:9 158:1 159:1
103:5 105:25 75:15,21 96:16 | fovea 24:22 general  23:9
106:14 107:16 97:17 98:22 25:18 46:4 48:3
108:21 109:6 99:24,25 fraction 15416 £9.51 6016
110:21 112:18 142:16 frame 21:6 62:21 99:23
113:10 115:4 | formations 76:977:578:6 1321 150:20
115:17 118:1,6 | 11:6 106:11 110:19 151:11
118:12120:14 | formed 19:14 | francisco 5:6 generally 15:11
121:7 122:17 | forming 115:2 12:17 35:24 90:12
122:25123:9 | forms 102:24 | frequent 137:5 10512 110:7
123:15124:1,7 = 123:17 frequently 119:25 124:2.8
124:16 125:1,7 | formulated 48:18 1249 138:12’
125:20 126:5 311 full 156:16 139:18 14610
126:15127:1 | formulation fully 14:25 14622 155:8
128:1,18 25:2 2822 16:24 generate 67:5
129:22 130:19 29:25 30:4,9 function 31:2 68:21
131:24 134:22 30:11,12 31:3 31:16 34:6

Page 19

Veritext Legal Solutions
calendar-pnw@veritext.com 800.831.6973

The Trustees of Columbia Univ. Ex. 2104 - Page 178 of 209
Gene Company Pty Ltd v. The Trustees of Columbia Univ. - [PR2024-00313




[genetic - happens]

genetic 14:6,11
24:4,6 49:8,11
51:17 52:9
104:1 105:8

genetically
51:11

genotoxicity
57:18 59:3

geogr aphic
24:21 25:17,18

getting 51:13
60:12 129:4

give 8:425:25
32:19 36:13
41:4,548:13
48:14 49:17
50:22 52:5,6
57:2561:3
63:12,14 74:11
77:15 89:7
101:8 102:23
103:25 109:7,9
122:9 129:8
136:3 142:25

given 44:2 46:7
52:7,13,13
54.2 58:7
88:10 159:9

gives 102:23

giving 51:15
80:2103:2
12711

glasses 13:7,24

glaucoma
146:14

go 7:418:13,20
20:2 23:10
27:10,13 31:13
51:25 57:9,22
58:19 63:19
67:12 77:18
80:6 81:2
102:18 106:24
108:7 119:10
131:25 132:10
137:18 141:24
154:9

goal 64:21
139:19

going 7:17,20
9:21 10:11
13:25 15:13,13
15:14 20:3
40:25 42:13
46:12 51:15,17
51:2552:1,19
53:22,24 54:6
58:10 60:3
63:12 64:4
65:18 69:1
73:577:18
79:9 83:19
99:12,13117:5
118:25 119:10
127:15 128:2
128:13 132:8
132:11 139:8
139:15 147:7
152:22 154:6

good 7:588:12
24:14,16 73:10
103:12 114:20
116:4 117:11

goodrich 5:5,17

grade 94:13

graduate
137:10

granted 143:25

great 91:25
103:22

greatly 83:2

group 33:17
41:25 42:2,2,6
42:9,10 43:25
44.1 86:9,23
87:5,9 88:21
104:25

groups 41:25
42:5

growth 24:19
25:16

guengerich
52:22 53:2,3
54:2,9,14 55:3
55:16 60:18,23
62:14,17 63.7
69:19 70:11,17
71:6,17 72:1
72:17,24 73:16
73:21 74:4,7
74:23 75:6,10
776,23 78:23
91:8,10 98:24
99:6 100:4,6

100:11,25
136:15 137:21
142:12
guengerich's
60:12 71:15
738771
99:18 141:15
guess 8:222:9
79:22 80:2
97:10
guidance 13:15
guided 107:10
gut 15:21,24
35:1 46:25
guys 72:2

h

h 3:14:155:12
57:561:10
62:5,7,21
158:3

half 26:20

halfway 61:18
62:5 71:23

halogenated
58:20 61:21
69:10

hand 62:5
156:22

happened
106:22 107:3

happening 62:2
106:23 107:4

happens 48:25
49:19

Veritext Legal Solutions
calendar-pnw@veritext.com 800.831.6973

The Trustees of Columbia Univ. Ex. 2104 - Page 179 of 209
Gene Company Pty Ltd v. The Trustees of Columbia Univ. - [PR2024-00313

Page 20




[happy - include]

happy 96:6 105:2,23 hydroxy 58:24 | identifying
hard 48:13 106:12 107:14 | hydroxylation 137:2
harder 24:5,10 109:3 61:24 i 54:15
harmful 15:17 | higher 11:10 hydroxytolue... | iii 54:16,20
28:17 43:25 17:17 58:23 imaging 146:20
44:11 64:22 highest 70:2 hypothesis 146:23
66:3 68:14 highlight 38:15 122:15 Immunology
75:19,22 92:25 136:13 122:21 53:14
96:20 97:17 hire 147:13 hypothetical impact 52:1
142:16 historical 58:4 100:7,13 | impacts 49:21
harvard 109:15 | 117:21 106:21 107:2 impair 455
hat 13:8 history 50:24 i implies 114:17
head 137:7,20 114:20 115:12 ie 5711 114:24 116:1
heading 84:15 116:5,22 117:7 idea 1616 92:2 imply 115:8
heads 63:12 117:8,9,19 ideally 68:14 import 36:25
headset 146:24 | hmm 8:21 identical 91:24 important 40:1
health 46:5 holder 76:17 identification 142:19
healthy 16:6,19 | hour 5:446:13 1476 improper 150:5
45:12,16,19 113:13 132:7 identified 10:8 improved 55:7
hearing 153:4 | hpr 93:12,18 14:25 34'6 55:19 56:10
heart 33:15 94.1,8,11 60:5 63:11 Improvement
helpful 21:1 huh 54:21 88:4 100:19 56:3 62:8,22
henderson 6:3 | human 20:5 10719 111°5 improvements
7:6 humans 123:19 152:10 56:18
hepatotoxicity 140:24 identifies 85:2 Inadequate
69:14 hundred 10:13 8717 81:16 82:3,8
hereto 159:7 62:12 63:4 : : . Inappropriate
identify 8:18

hereunder hundreds 46:8 9'15.20 16:10 52:5
156:21 hung 83:13 51:3’59:6 92 include 42:10
heru 146:23 huntington's 60:563:22L21 42:11 76:19
heter ozygous 55:12 56:3 64:8 692 ’ 85:23 86:4
23:8 hydrogen 102:13 135:1 104:18 149:17
high 38:16 60:17 77:20 136:21 15112 150:21 151:4
47:1053:1 hydr ogenated 152'5 151:18
104:14,20 59:3

Page 21

Veritext Legal Solutions
calendar-pnw@veritext.com 800.831.6973

The Trustees of Columbia Univ. Ex. 2104 - Page 180 of 209
Gene Company Pty Ltd v. The Trustees of Columbia Univ. - [PR2024-00313




[included - inter mediates]

included 31:25 83:295:14 infinite 146:9 Injectables

33:13,1744:1 | increases 38:13 | infirmary 26:17

53:14 85:7 increasing 109:16 injecting 24:18

86:3 88:7 43:10 infor mation injections 26:2

129:6 149:5 independent 8:25 37:6 inorganic
includes 34:14 54:1,1355:3 40:11 50:23 61:22

68:18 84:14 72:22 73:14,20 51:159:18,20 | input 15:12
including 13:21  74:975:2,25 60:19,20 77:17 | inputted 15:9

16:14 20:1 77:10 99:16 129:24,25 inputting 14:19

22:19 24:1 113:2 130:21 133:16 | inquiry 110:23

52:11 75:19 independently 133:20,23 insoluble 75:22

78:17 81:7,25 11:2 77:10 134:3 institution

87:14 92:16 index 2:14 informed 110:4

96:11 97:23 indicates 34:3 108:23 instructions

104:5 105:8 44:10 74:15 ingredient 14:10

128:5 142:15 101:21 36:19 insurance
inclusive 34:13 | indicating ingredients 150:6
income 153:16 91:15 134:15 28:9 37:20 intake 37:16,18

153:22 154:16 | indication 38:10,16,18 38:7,9,12,22

154:24 155:2 83:10 39:4 42:10 108:16
incomplete individual 40:6 83:18 87:6 integrating

9:21 58:3 44:3 inherited 12:11 76:3
inconsistency individually 104:4 122:3 intent 129:17

34:20 28:9 inhibit 94:20 136:12
incorrect 82:8 | indulgence inhibiting interactions
incorrectly 41:1 97:16 49:7

150:7 infallibility inhibition inter ested
increase 15:12 114:18,24 93:19 63:24

15:15,15 31:7 115:9 116:2 inhibits 93:21 | interestingly

36:11,2337:1 | infants 125:23 93:24 19:8

37:4,18 388 infer 130:16 initial  15:12 intermediate

38:11 83:3 131:2 initially 19:8 22:14

108:10 inference 110:9 | 19:10 intermediates
incr eased inferred 92:11 | injectable 22:19

30:23 57:16 24.22

Page 22

Veritext Legal Solutions
calendar-pnw@veritext.com 800.831.6973

The Trustees of Columbia Univ. Ex. 2104 - Page 181 of 209
Gene Company Pty Ltd v. The Trustees of Columbia Univ. - [PR2024-00313




[international - kushner]

inter national ipr2024-00312 jumped 90:18 52:7,1353:5
108:6 711 june 112:3 53:2555:10,13
interpret 83:15 |iprs 7:10 Kk 55:18 56:5
Inter pretation Irp2024-00313 k 121575 60:24 62:16
149:5 1:6 147:3.19.22 63:7 68:14
interrupt 97:9 | isotope 73:9 keep 1’27:’10 71:474:17
154:4 138:12,17 1545 77:15 79:22
interrupting isotopic 60:14 key 61:8 84.12 87:12
154:7 Isotretinoin keyed 7:23 90:14 94:21
intervention 91:21,23 94:15 keyword 98:13 100:23
37:21 38:11 94:18 120:7 151:23 105:11 106:22
intestine 46:25 | issue 22:7 keywords 107:21 109:11
93:22 23:16,18 149:5 150:21 110:12,23
intracellular 110:16 151:12 152:11 112:14 113:24
94:3 issues 53:7 kind 12:25 118:18 122:5
introduced 148:16 149:3 25:14 52:2 139:16 141:14
14:24 149:20 96:6 114:17.24 152:25
invention 64:21 | iu 40:21 1159 117:9’ knowledge
70:2 90:7 iv 54:22 Kinetic 6014 17:21 27:3
investigate izervay 25:11 73:9 47:15,25 53:4
_ 112:_16 1_13:6 j Kinetics 536 53510,20.56:8
|nve§t|gat|ng ] 6:512:15 knockout 19:3 56j13 6_2' 14
. 98'1.8 . jacobson 41:13 | know 9:114:18 63:6 74'2_0
Investigation i acque 12:15 16:16,2317:23 | (00777
33:14 jad 5:18157:1 | 18:2,17 20:9 78:1,2488:11
involved 15:25 jama 111:15 21:3’23:23 09:20,23,24
48:2 74:16 . ) . . 100:1 109:5
jmills 5:22 28:13,18 29:11
142:16,18 157:2 29:24 30:19 141:16
involves 23:11 | . ) i ; known 28:2
. ) job 1:23 31:2,932:10
involving 64:23 journal 1105 35:21.24 39:16 54.10 55:6
130:22 149:7 111:10,11,20 41:8 44:13.13 56:9 76:9 77:5
14924 111:23116:9 | 46:2247:578 | 82821625
lon 48:2 116:10,15 47:1048:1,13  Kushner 5735
ipr 7:188:10 145:8 ’ 50:21 51:1’2,14 57:24 59:7
72:6 79:10 51:23.25 52:2 60:5 62:4
Page 23

Veritext Legal Solutions
calendar-pnw@veritext.com 800.831.6973

The Trustees of Columbia Univ. Ex. 2104 - Page 182 of 209
Gene Company Pty Ltd v. The Trustees of Columbia Univ. - [PR2024-00313



[l - looking]

| 45:12,17 53:1 28:23 29:5,10 110:19 115:24
| 14:13 878 6251 63:E_> 29515 42:24. I|tt|§ 15:1.8 16:2
04:2 135:4,7 69:21 70:2,4 43:10,18 45:1 20:14 22:21
143:2.3 122:17 64.23 65:2 33:8 34:24
lab 11:1353:16 Ievel.s 11:9 6654,22 73:24 40522 45:4,19
labeled 140:14 16:10 17:17 74:5,16,22 48:5,9,20 58:6
141:4 36:10,22 37:5 75:1591:16 63:4 66:14
labor atory 38:12 39:20,21 92:25 96:16 _ 87:21 133:18
1378 39:21 93:4,6 97:18 98:23 I!ve 123:18
langley 1:21 93:15 949 99:25 100:1 liver 40:293:22
5:7 156:5,24 ' 108:10 146:9 117:24 120:21 . 117:11 128:8
language 81:3 life 19:13 23:11 120:24 123:14 | lives 49:22 50:1
857 _ 52:1 123:21 125:6,9 llp 64
large 9:527:16 Ilfest.yle .12:8 126525 12758 local | 121:18
28:10 4016 13:3 24: 1_2 127:14 128:23 1_22.7 |
48:9109:17,.23 | 26_.23 49:18 128:24 142:17 Iog!cal 80:15
110:4 lifetime 64:19 152:6,11 logically 87:1
arger 7810 | light 197911 liquid 89:16  long 12:18385
law 27:12.12 _ 21:13 2§.17 list .8.15 9.21 56.2.2 89:6 |
lead 5715 Ilkel.y 25:22,23 56:22 5?.6 102:19 1:?1.5
50:15 143:23 _ 8_7.23 | 85:1 86:2 | longer ?3.22 |
leads 58:12 limit .39.6,12 88.1.4,18 13?.6 Iook. 19:24 .32.6
leave 71'6 ' 151.7,17,22 144:2,7 151:18 37:8,1041:1
115:13 limited 60:23 151:25 64:24 65:4
leaving 47:16 | lIne 19:21 listed 8:19 79:22 92:6
89:2 53:25 158:4,7 84:22 88:7,21 108:15 120:4
lecithin  93:20 158510,13,16 _ 8_9:10 | 124518 13352
legal 153:23 _ 158.19. Ilstlng 147:25 133:18 135:14
154:24 155:3,5 I|ne§ 72.1§ _ 148:2,4 144:21 |
1557 157-23 _ 95:24 _132.17 literature looked 20:5,7
lessen 69:17 Ilpof.uscm | 18511,12.20:25 119:15,18.
lesser  78:20 10:22 11.6 34:21 55:2 Iook!ng 1.8. 17
level 11:10,12 14:7,14,22 74:12,14,20 18:22 20112
11:20,23.25 15: 17 17.19. 76.2. 94:17 | 31:24 32:10,12
16:19,20 17:20 23:16,20 24:1 108:3,3 109:21 36:15 40:9
Page 24

Veritext Legal Solutions
calendar-pnw@veritext.com 800.831.6973

The Trustees of Columbia Univ. Ex. 2104 - Page 183 of 209
Gene Company Pty Ltd v. The Trustees of Columbia Univ. - [PR2024-00313




[looking - mechanism]

63:17 64:18 m main 117:8 master's 53:12
65:1 84:21 md. 113 2'5 major 50:1 mata 18:23
88:16 90:20 46519713 1_16: _15 117:13 19:16 20:18
90:11 113:25 76:23 1472 majority 67:10 68:6
121:1 122:5 156:7 157'5 153:22 99:9,13,17
133:3 135:25 158:2.24 159:2 make 12:1,7 100:8,13
148:7 149:16 159:4,12 18:14 45:18 142: _15
loss 26:16 49:4 macula 6813 49:7,950:2,17 K material 77:14
126:10 150:24 151-8 92:11 95:5,8 92:19 123:17
lost 113:5 151:19 97:.2,12,13 materially
lot 9:8 30:2 macular 11:18 105:6 106:17 143:;L5
48:16 55:10 13:20.21.22 106:18,19,20 materials 8:15
140:11 141:17 22:8.20 23:6 114:13 124:18 113:22
141:24 27:24 28:15 127:18 matters 153:23
lower 57:16,18 40:7 47:10,22 mak_% 108:5 mccarty 70:6
58:17 59:2 49:13 50:19 making 30:2 mean 12:524:8
93:2,295:15 51-7 65:13 51:5116:19 55:23 80:12
96:19 97:23 7323 75:15 management 81:2 86:3
98:4 79:95 831 103:14,16 87:1188:13
lowering 63:3 85:11 90:10,14 104:2 121:25 96:2 97:12
lrat 93:19,21 90:16 100:1 manifest 24:2 112:13,14,24
93:24 118:5,8 119:6 mark 6:57:5 148:18 150:2
luetin  86:10 119:14.15,15 147:1 meaning 88:11
lunch 79:4 119:16 120-13 mark.feldstein 97:15
lung 30:23 122:24 123:2 6:11 means 62:11
lutein 27:23,24 124:5 15,21 marked 93:19 88:13 95:5
28:15 29:14 126:3,11 147:5 97:14
30:18,25 46:1 127:13.25 market 5:6 meant 15:8
47:11 85:23 128'11 150:22 26:18 80:8 102:2
86:24 87:10 150:25 151-9 marta 6.6 104:9 121:15
88:14 made 51:10 marta.danesh... | mechanism
lycopene 85:24 76:18 105:17 6:12 24.3 28:2 29:3
86:11,24 87:10 106:24 1595 mass 109:16 48:3 59:22
88:15 magnitude 139:4 60:6,24,25
48:10 995 61:20 64:9
Page 25

Veritext Legal Solutions
calendar-pnw@veritext.com 800.831.6973

The Trustees of Columbia Univ. Ex. 2104 - Page 184 of 209
Gene Company Pty Ltd v. The Trustees of Columbia Univ. - [PR2024-00313



[mechanism - mind]

69:4 70:7 27:2 29:6 36:5 | micromole 97:8 98:8 99:1
03:11 99:4 48:5 50:25 133:1,4,8 100:15 102:9
101:18,22 121:1 124:19 middle 49:5 103:5 105:25
102:6,14 120:6 | mentions 92:15 95:19 106:14 107:16
120:6 118:7,13 milligrams 108:21 109:6
mechanisms merely 1295 43:24 143:1 110:21 112:18
53:562:2 metabolic 23:1 | millimolar 113:10,13
69:20 70:5 57:2,12 58:16 132:23 115:4,17 118:1
mediated 57:13 64:22 65:2,16 | millimole 118:6,12
70:14 71:1 65:22 66:2,5,9 130:16 132:24 120:14 121:7
medical 109:15 66:18,25 67:18 133:9 122:25 123:9
143:18,22 67:22 68:6,16 | millimoles 123:15 124:1,7
153:23 154:23 68:18,22 69:18 130:12 124:16 125:1,7
154:24 155:3,5 69:23,24 70:20 | mills 5:18 8:6 125:20 126:5
medication 75:19,21 11:8 17:5 126:15 127:1
38:4 metabolically 19:20 28:24 127:15 128:1
medications 140:20 141:20 35:6 37:3 39:8 128:18 129:22
24:18 metabolism 39:14 43:8 130:19 131:24
medicine 98:15 57:1,3,15 4424 46:10,12 132:8 135:11
member 78:12 58:18 61:9 56:11 58:3 136:23 137:3
membranes 64:2,16,18 59:11,25 60:9 137:16 138:10
93:21 66:8 67:11 62:9,24 64:12 138:18 139:14
memory 9:22 69:10,15,16 65:23 67:2 140:1,8 141:12
10:9 27:21 70:14 132:4 68:8 69:6 142:8 147:7,15
32:15 135:18 137:25 70:1571:2,8 148:6,22
mention 17:14 139:22 140:23 72:2 73:17 149:21 150:14
57:17 58:8,21 | metabolized 757 76:12 150:23 151:5
90:11 92:23 65:17 78:8 79:20 151:15 152:7
120:23,23 method 55:6 82:6,22 83:12 153:12,18
123:10,16 129:17 84.2,10,20 154:3,19
125:2 126:16 mice 19:1 85:5,15,25 155:11,15
126:20,21 micr obiology 86:12 87:19 157:1
127:2,6 53:14 88:5,22 89:5 mind 8:22
mentioned micromolar 89:15 90:5 31:10 42:21
10:11 24:13 133:12 91:1 92:4 93:7 43:191:3
Page 26

Veritext Legal Solutions
calendar-pnw@veritext.com 800.831.6973

The Trustees of Columbia Univ. Ex. 2104 - Page 185 of 209
Gene Company Pty Ltd v. The Trustees of Columbia Univ. - [PR2024-00313



[minerals - nonj

minerals 38:6 | modifications multicenter necessary 82:9

48:4 12:8 24:13 2717 159:6
minimize 13:9 26:24 multiple 94:23 | need 8:120:3

68:15 molecular 98:17 82:19 113:23
minimizing 10:23 53:6,12 | multivitamin 134:21

97:22 60:25 62:1 36:18 38:3 needed 134:2
minute 17:11 70:4,991:11 multivitamins needs 29:25

31:11 415 molecule 61:25 38:24 negligible

74:11 95:7 135:2,19 139:8 | mutation 25:14 38:13

101:9 155:9 139:9,13 122:14 neovascular
minutes 32:19 141:23 n 24:17,21 25:4
mischaracteri... | molecules - . 25:4

127:16 80:16,19 83:18 " 151671%11123 16 neovasculari...
miscoding 83:20 100:22 575 04:2 12:7

149:14 138:16,22 135:4.7 143:2 nephrotoxicity
mispronounce 140:10 143:3’ 69:14

91:25 102:4 moment 61:3 name 5513 neurotoxin
misreading 63:14 84.18 5810 111°14 58:9

102:4 89:7 122:9 131°:10 137-15 | hever 77:10
missed 70:18 129:8 136:3 . 150:15

. named 156:8
misspelled 142:25 narrow 151:16 | NeW 1:8 6:8

121:13 monitor ed 152:12 67:568:1,21
misstates 59:11 122:14 narrower 111:14 132:8

68:8 115:17 monitoring 64:17 1?1]4:4,5
misunder stand 146:18 - . night 17:15

148:20 months 26:3 22:5';?] 5%;13;8 45:5 92:17
misunderstan... | morning 7:5,8 nature 52:3 96:12,21

108:2 92:19 65:8 66:7 119:25 120:6
misunder stood mouse 19:2 154:20 21 121:10 126:8

148:23 move 30:20 nda 27:’10 126:18 127:4
mixture 54.24 63:10 68:25 necessarily nightblindness
mk'd 2:17 3:4 129:1 287 86:3 128:8
model 19:2,2 moving 113:14 87:05 88:9 non 24:21 25:4
moderate 25:3 | mptp 58:9 95:4 116:8.23 65:16 70:7

60:21 131:2.4 ’ 79:12 90:24
Page 27

Veritext Legal Solutions
calendar-pnw@veritext.com 800.831.6973

The Trustees of Columbia Univ. Ex. 2104 - Page 186 of 209
Gene Company Pty Ltd v. The Trustees of Columbia Univ. - [PR2024-00313




[nonocular - okay]

nonocular nutrients 38:19 | 89:15 90:5 obviously 8:21
41:17 38:1947:25 91:1 92:4 93:7 15:19 32:1
normal 16:20 81:17 82:9,17 98:8 99:1 53:12 134:18
23:11 59:3 nutrition 100:15 102:9 152:21
66:7 68:19 105:12 103:5 105:25 occasion
122:19 nutritional 106:14 107:16 104:12
notary 159:13 85:4 105:5,18 108:21 109:6 occur 23:19
159:19 122:17 110:21 112:18 | occurrence
note 157:10 nuts 78:24 113:10 115:4 68:14
noted 39:20 nw 6:8 118:1,6,12 occurring 45:2
100:18 159:7 o 120:14 1217 occurs 65:21
notice 5:3 . . 122:25 123:9 68:12
novel 122:14 © 94712 igllg 14 123:15124:1,7 | ocular 79:17
nowadays 121:16 1 43’:2 124:16 125:1,7 | 83:1990:25
44:15 49:8 000 1:3 125:20 126:5 118:23 146:19
51:10 : ) 126:15 127:1 offered 150:17
object 115:17 .
number 8:22 127:15 1477 128:1,18 offering 149:19
31:12 32:8 15318 129:22 130:19 150:11
34:7 37:6 42:4 objection 11:8 131:24 136:23 | office 1:1
48:9,11 55:5 17'5 19:20 137:3,16 offices 5.5
57:6 63:19 28:94 35:6 138:10 139:14 | official 18:2
70:6 87:5 37-339:8.14 140:1,8 147:15 | oh 23:18 32:21
144:22 145:20 438 44 2’4 148:6,22 77:4 138:6
145:21 151:22 56:11 583 149:21 150:14 | oil 129:14
152:18,23 59:11 25 60:9 150:23 151:5 131:13 1357
153:10 62:9 2 4 65:23 151:15 152:7 143:3
numbered 67:2’68:8 153:12 154:19 | okay 7:248:12
14410 20:15 73:17 objections 8:21,24 9:3
numbers 8:1,2 75:7 76:12 64:12 69:6 32:20,21 35:13
8:6 131:15 28:8 79:20 71:2 135:11 35:15,16 36:4
nutraceutical 82:6.22 83:12 138:18 141:12 48:21 53:22
27:6,12 84 2’ 10.20 142:8 56:17 63:10
nutraceuticals 85; 5’ 15’25 obtained 72:7 84:7 86:7
27:11 36: 1’2 8’7:19 123:19 86:17 96:1
88:5,22 89:5 101:2,10
Page 28

Veritext Legal Solutions
calendar-pnw@veritext.com 800.831.6973

The Trustees of Columbia Univ. Ex. 2104 - Page 187 of 209
Gene Company Pty Ltd v. The Trustees of Columbia Univ. - [PR2024-00313



[okay - paper]

118:16 119:19 | opinion 25:19 | original 9:2 own 16:14 54:3
124:13 127:23 54.13,15,15,16 30:15,17,21 54.13 749
129:3133:1 54:18,22,23 47:18 112:2 75:2 99:16
136:1,2 138:6 66:11,13 67:5 133:3 139:9 owner 1:92:16
145:17 151:25 67:8,1968:1,3 | ortho 79:23 3:24:26:176
152:3 68:5,11,11,21 80:5,6,11,13,18 155:13,14
olson 130:23,24 | 73:4,891.:6 80:18,2581:6 | oxidation 60:22
132:1 135:14 130:14 133:10 83:24 84:5,8,8 | oxidized 58:10
135:21 136:7 134:9,14 84:17,18 85:2 p
136:15,16,18 opinions 52:22 85:22 86:8,8 0 7:2
139:1 142:22 52:24 54:1,9 87:17,21 884 p.m. 155:20
142:24 143:5 71:15,1576:4 89:2,12,18,24 0450 57:14
omega 87:8 113:8 115:3 90:2,23 61:12.23
omit 58:10 opposed 9:17 outcomes 51:24 pacific ’ 14318
once 19:14 optometrists outdoors 13:9 143:22
48:16 50:17 149:25 13:25 page 4:433:11
51:5 85:6 oral 132:22 outer 23:12 36:12.13.13.21
105:20 106:9 order 64:19 43:13 371 4’ 4029 ’
ones 9:2310:8 135:18 137:19 | outline 70:5 58:8.14 61:17
68:19 88:6 139:3 outlined 70:8 61:1é 62'5
144:20 ordinary 71:18 122:1 73226
ongoing 26:1 72:19 73:10 outside 103:7 101:16.16
133:24 76:8,16 78:5 over abundant 1356 i36:9
ooo 5:127:1,3 88:11 90:13 16:11 140:17 144:3
operative 98:10 | 116:14 129:18 | overcome 82:4 146:6 13.16
ophthalmolo... 130:15 133:11 | overdriving 147-211.12.17
11:11,17 13410 44:21 152 5’ 15é: 4’7
ophthalmolo... organ 40:1,3 overlap 7:19 158'10.13 1é
149:24 organic 53:20 80:23 15819
ophthalmology | organizational overlapping pages 814
9:13111:12,15 18:3 85:20 palmitate
143:21 148:13 | orient 134:7 over produce 128'6
149:7,11,13 origin 17:2 45:20 : :
150:12 10:17 oversmplifyi.. " g0 3'02: j’ 3'21
1518 16:2 22:2 31:11
Page 29

Veritext Legal Solutions
calendar-pnw@veritext.com 800.831.6973

The Trustees of Columbia Univ. Ex. 2104 - Page 188 of 209
Gene Company Pty Ltd v. The Trustees of Columbia Univ. - [PR2024-00313




[paper - percent]

32:7,10 33:9 73:2574:17 pathophysial... 50:22 51:2,5
34:3,10 36:22 85:19 103:15 73:25 52:11 73:22
60:13,15 72:4 113:7 122:16 pathway 57:15 76:23 82:16
108:4 119:18 partially 79:12 58:12 64:22 90:21 102:24
129:23 136:7 79:16 80:3 66:22 67:9,13 103:3,8,14,16
140:3 141:17 83:1090:21,21 67:21 69:23 103:19,24
papers 9:9 90:24 94:24 96:14 104:6,7,11,20
29:18 41:6 participants 97:16 100:7,13 105:2 106:7
54:17 55:22 36:18 37:25 100:18 121:25 107:15 122:14
75:18 100:18 38:2 pathways 53:5 122:20 125:18
paragraph particular 34:1 67:22 75:19,20 126:4 129:15
41:7 52:17 34:10 39:24 patient 16:20 154:22
54:6 71:16,21 50:24 79:1 21:17 44:20 patterns
71:22 72:12 81:9,10 82:1 45:8,8,16,19 107:19 110:25
73:1,6 79:7,11 83:6 85:9 90:9 50:11 105:16 pay 147:24
81:15,19,20,21 134:25 140:6 105:20 106:9 pbk 1:21
82:2 839 particularly 106:23 107:5 pe 23:3
84.22,25 86:14 39:20 149:14 peer 110:5
86:18,25 87:22 | passage 131:14 | patients 11:18 144:15,24,25
88:16 90:19 past 48:7 12:6,9,23 13:4 145:1,2,3,8,9
91:7,1793:10 | patent 1:1,2,79 13:18 14:11 145:12,21
94:12 95:20,21 2:16 3:24:2 16:417:4 146:2,5
95:24 96:3,25 6:17.661:1 19:19 20:6,8 people 18:4
98:6 99:8,9 62:3 76:17 20:16,20 21:2 22:4 26:5 66:9
101:17 114:14 79:10 81:6 21:8,20,24 67:23 76:19
114:15 118:18 82:584:5 22:5,12,20 85:18 108:4
119:21 121:3 155:13,14 23:5,10 24:7 110:15 112:25
124:12 125:12 | patents 64:21 25:17,21 26:14 131:6 148:12
127:22 129:2,9 70:3 32:2,4 38:22 percent 10:13
129:12 131:9 path 74:17 40:14 43:4,19 2423 25:10,13
132:15,16 pathologic 44:7,12,23 25:16 36:17
133:6 134:6 67:22 68:18 45:11 46:3,6 37:19,25 38:1
138:5 141:1 pathology 48:7,11,15,17 38:962:12
part 23:24 67:21 48:21 49:3,12 63:4 139:3
63:20 66:6 49:21 50:9,13 153:16
Page 30

Veritext Legal Solutions
calendar-pnw@veritext.com 800.831.6973

The Trustees of Columbia Univ. Ex. 2104 - Page 189 of 209
Gene Company Pty Ltd v. The Trustees of Columbia Univ. - [PR2024-00313




[per centage - position]

per centage
26:14
perfect 9:22
10:10
performance
143:23
period 18:7,9
20:19 21:9
23:22 48:12
56:7 109:13
112:22
persisting
126:9,19 1275
person 12:10
12:12 73:9
76:8,15,24
774784
90:13 104:3
107:1 122:2
129:18 130:14
133:10 134:9
137:8,9 141.9
141:9
per sonal
54:25
personally 5:8
31:22 105:1
persons 37:18
38:840:16
per spective
65:6 114:20
116:24
pertinent 81:4
petitioner 1.5
5:15

50:10

ph.d. 1:132:5
4:65:1,96:5
7:1353:13
76:21 147:2
156:7 157:5
158:2,24 159:2
159:4,12

pharma 79:23
80:18 81.:6

phar maceutical
56:9 64.:20

phar macokin...
53:6

pharmacolog...
63:25 75:1,5
95:13

phar macolog...
79:21 95:9

phar macology
97:13

philosophical
67:25

philosophy
86:21

phosphatidyl...
23.3

phospholipids
94:19

photor eceptor
122:18

physiology
11:1 74:18

piece 37:572:4
130:20 133:16

pigment 23:13
pigmentosa
41:13101:7,14
101:23 102:8
102:15,25
103:4,8,10,15
104:5,7,10,12
104:20,24
105:3,21
106:10 107:15
107:25 109:4
110:17
pigments 27:24
28:16,23 29:5
29:10,13,15
65:2 66:23
pirraglia 6:7
place 26:10
71:20 80:19
109:17 111:9
156:10,12,18
placebo 37:20
38:1142:4
placed 135:17
plain 88:10
playbook 30:16
plays 142:18
plaza 5.6
please 32:19
39:11 41:5,22
46:14 63:15
71:1397:8
122:9 129:8
136:4

plugged 49:15
plus 42:4,9
44:1 108:16
pnw 157:15
point 21.522:1
34.2 42:21
47:21 49:25
54:19,20 55:5
61:5 70:18
80:25 86:14
105:12 134:15
134:19
pointed 62:4
policy 144:17
145:23,24
146:3,4
poor 126:8,18
127:4
population
40:23 83:4
portion 93:9
154:25
posa 33:23
75:12,17 76:1
76:4,18 77:1,2
77:9,13,24
78:12,14,15,16
78:22 87:12
88:1291:14
92:10,21 94:13
94:21 96:25
98:7,14 130:25
134:14,23
position 142:16
142:17

Veritext Legal Solutions
calendar-pnw@veritext.com 800.831.6973

The Trustees of Columbia Univ. Ex. 2104 - Page 190 of 209
Gene Company Pty Ltd v. The Trustees of Columbia Univ. - [PR2024-00313

Page 31




[positions - prior]

positions practical 45:24 | pregnant 104:1 105:6
140:21 141:21 49:6 125:23 presumptively
possible 37:7 practice 11:20 | preiminarily 51:3
96:18 97:19 12:18,20 18:4 50:14 pretty 25:13
98:3,5113:1 19:17 20:18 preliminary 33:16 107:22
possibly 9:24 21:9,11 22:4 50:552:14 prev 2:16 3.3
10:12 48:19 50:8 premise 69:11 | prevalence
post 137:10 105:23 106:3 premised 93:5 139:2
postmortem 106:12 107:19 | preparation prevalent 22:3
20:7,15 110:25 152:14 140:10 prevent 26:25
postpartum 154:21,21,23 prepared 58:11 @ 28:682:16
125:23 practicing 18:9 67:568:1,21 preventing
potency 95:8 110:24 93:21 151:4 82:12 125:24
95:10 preamble preparing preventive
potent 95:8 127:11 128:14 113:8 26:25
97:13,13 preceding 34:8 | prescribe previous 61.5
potential 14:12 37:23 104:13 105:2 88:24 91:12
17:15 33:13 precise 17:20 prescribing 133:15
34:536:157:6 21:347:12 104:20 previously 9:15
58:25 98:16 152:23 prescription 99:18 111:6
120:6 precisson 109:9 | 27.14 105:4 primarily 7:22
potentially preclude 87:1 | prescriptions 11:21 27:1
14:18,20 15:10 | precursor 27:15 54:18 63.24
15:1517:13 14:14,22 33:25 | presence 64:22 125:22
43:12 50:19 35:2 123:21 146:18
97:23 98:18 precursors present 17:8 primary 34:16
potentiate 14:8 64.23 34:17 49:4,5 38:15 40:2
91:19 92:3 66:4 74.22 156:8 51:13
94:14 95:1,4 91:16 92:25 presentations principally
95:20,25 96:3 96:16 97:18 49:3 43:21
96:24 97:12 142:17 presumably printout
98:11 prefer 29:23 30:7 31:4 48:2 147:12
power 38:14 preferred 131:3133:24 prior 38:17
39:1 140:7 141:23 presumptive 78:17 91:13
49:8,9 50:18 109:12 142:14
Page 32

Veritext Legal Solutions
calendar-pnw@veritext.com 800.831.6973

The Trustees of Columbia Univ. Ex. 2104 - Page 191 of 209
Gene Company Pty Ltd v. The Trustees of Columbia Univ. - [PR2024-00313




[priority - quite]

priority 54:10 51:20 52:7 providing 36:5 | question 155
76:1 109:22 progression 42:16 113:8 18:15 20:11,17
probably 9:4 24.24 28:6 133:23 21:7 22:18,22
21:1559:4 40:23 51:24 provisional 31:18,20 32:17
67:23 102:10 52:15 106:17 32:2541:4,9
105:11,17 progressive provitamin 41:1945:11
107:7,9,17 51.22 34.19,22 128:6 49:20 53:24
128:13 145:10 | project 77:25 pty 1:4157:4 59:5 60:3 63:3
152:21,24 prolong 64:19 158:1 159:1 63.6,8 64.4,5,7
problem 23:14 | promptly 22:25 public 159:19 65:19,25 67:14
23:19,21 pronounced publication 67:25 68:4
problems 16:14 | 945 102:17 103:6 69:1 70:17
17:13 proof 24:15 105:19 107:1 115774
proceedings properties 35:4 107:10 112:2 79:22 92:12,19
145:18 156:18 35:8,17 146:1 96:2,5,22
156:19 propose 70:21 | publications 90:15 101:11
process 12:2 proposed 58:1 144:2,4,7,8,16 101:13 109:12
27:10,14 28:12 59:9,23 60:7 153:10 113:4 114:10
65:3,22 66:2,3 64.10 69:4 published 115:1,22 119:2
66:5,9,1967:1 | protection 13:7 100:17 153:10 119:7,9,15
68.5,7,11,12 13:16,23,24 purpose 33.6 120:4,10
processes 10:22 | 21:12 129:6 121:20 122:4
47:4 68:18 protective purposes 88:8 125:13 127:16
produce 43:6 28:16 pursuant 5:3 133:15 134:7
produced 5:9 provide 31.5 put 19:9,11 136:6 138:19
producing 37:1151:1 84:11 96:9 141:13 142:9
44:21 60:20,20 89:3 119:2 148:15 142:11 148:21
product 15:16 104:13 129:24 149:1 151:8,8 148:24 149:1
products 15:14 129:25 140:21 151:9 153:19 154:2
15:17 17:19 141:21 150:11 | putting 75:25 154:14
55:24,2558:16 | provided 9:17 q guestions 67:17
69:18,25 99:25 56:4 pe 93:14 99:13
orofile 50:12 | provides 21:23 qulj'?t'lcgt'ons 155:14
prognosis 87:23114:19 quarters 155:2 quite 27:21
50:24 51:2,16 133:20 134:3 122:10
Page 33

Veritext Legal Solutions
calendar-pnw@veritext.com 800.831.6973

The Trustees of Columbia Univ. Ex. 2104 - Page 192 of 209
Gene Company Pty Ltd v. The Trustees of Columbia Univ. - [PR2024-00313




[quote - recommend]

quote 98:34 re47,045 1.7 122:5,12 reasonable
129:5,5132:17 | reactant 15:12 124:17 132:21 74:2,25 754
132:20 140:16 | reaction 53:4,6 140:12,18 reasons 44:.6,16
r 62:6,21 65:7,8 141:2 155:17 45:17 46:5
. . . 65:11,15,21 157:9 159:5 reassured
r 5;:2L21 2713; 252 70:25,2576:11 | reader 14:23 131:1
02:9,13 94:2 77.8,16,21 readily 33:13 recall 9:16
121:8,14.16 78:_7,19 79:1 reading 35:7 50:10 84:4
135:4.7 143:2 reactions 15:11 37:1370:17 105:15 111:8
143:3 158:3.3 15:23,24 61.8 81:12 83.9,15 112:_11
r andomized 62:3 69:20 92:10 111:19 recalling 92:20
40:14,20 139:17 142:19 131:14 135:5 receipt 157:18
range 108:11 read 9:1,5,8 ready 18:16 receive 22:6
144:12 18:21 20:4,9 46:10 120:10 received
ranking 59:17 31:11 32:18,19 real_ 62:15 10_9:_18
rapid 17:18 33:11 37:15,24 | reality 146:24 | recelving 30:23
93:20 40:11,12,19 really 12:5 recently 109:20
rare 11°:19 42:13,17 52:19 24:11 26:12 recess 46:15
49:12.13 52:20 54.7,16 52:16 65:11,25 113:19 132:12
107:22,22 54:16 55:1,4 67:16,17 155:12
121:23 151:20 55:16,22 57:10 103:12 107:6 recite _9_7:10
rat 69:11 57:17,23 58:8 108:3,14,17 recognition
rate 25:16 58:15,21 60:13 109:9 115:6 117:9
43:10 61:7,19 63:14 149:1 152:8 recognize
rates 51:24 64:6 69:13 realm 53:9 33:23
52:15 59'16 71:16 73:3,5,7 | reared 19:5,7,9 | recognized
64:1,16,19 74:12,12,13,14 19:10 71:18 72:20
rather 2710 81.7,23 82:7 rearrangements | recollection
33:21 461 82:14,24 86:17 100:2 18:821:4 28:4
ratio 96'19 99:13101:8,21 ' reason 31:19 30:21 107:14
153:13 108:3 111:10 73:10 127:10 107:18 112:21
rationale 1088 112:1114:1,18 157:11 158:6,9 113:2
rda 37:19 38'9 115:10 116:3 158:12,15,18 recommend
3818 116:16 119:1 158:21 13:3,5,6,7,10
120:2 121:9,19 13:22,23,24
Page 34

Veritext Legal Solutions
calendar-pnw@veritext.com 800.831.6973

The Trustees of Columbia Univ. Ex. 2104 - Page 193 of 209
Gene Company Pty Ltd v. The Trustees of Columbia Univ. - [PR2024-00313




[recommend - relied]

17:23,2520:19 | reduced 38:17 | referenced 41:7 | reimbursed
21:10,12 44:15 59:16 94:18 157:6 150:6
45:13,19,25 reduces 58:22 | references reimbur sement
46:2 103:2 58:23 41:15 7711 150:13
108:12,13 reducing 40:22 79:18 90:22 reimburseme...
recommendat... 58:17 60:22 92:1 96:10 150:2
13:19 14:2,4 61:20,22 74:6 114:23 115:25 | reiterate 106:3
16:3 18:3 91:1593:5 119:11,12 related 13:22
21:24 22:2 94:8 95:2 132:1 135:14 22:8,20 23:5
43:4 102:23 126:25 127:14 137:19 34:17 53:10
104:15 105:17 128:23 referral 12:1 61:21,24 69:14
106:20 108:6 reduction 51.6 105:16 73:23,23 79:25
recommendat... 25:16,24 92:14 | referred 9:4 81:10 82:1,25
12:8 18:10 refer 7:18 12:9 29:13 34.22 83:1,7 85:10
20:23 21:16,18 13:12 35:12 51:13 85:10 90:9,10
104:18 106:25 49:10 53:23 referring 21:17 90:15,16 118:4
125:17 56:19 71:16 36:7 47:12 119:5120:12
recommended 72:19 83:25 50:20 86:9,13 123:2 124:5,15
21:14 107:9,13 85:1393:12 95:2 122:1 124:20 126:3
139:4 95:25 99:9 131:16 126:11 127:12
recommending 104:1 105:7 refers 82:11 127:25 128:11
19:18 106:17 136:6 137:24 143:8 146:11
record 7:4 149:10 refrain 142:2 146:14 150:21
46:14,16 64:5 | reference 21:6 | refused 105:16 150:25 151:9
66:12 79:3 34:1 40:10 106:24 107:8 release 61:22
132:11 57:2158:13 regard 69:20 relevant 33:9
redo 60:3 61:4 69:8 70:6 114:23 115:24 39:22 74:20
reduce 28:22 70:19 78:18 134:4 93.9
29:5,9,14 92:6,8 99:11 regarded reliance 72:23
63:22 64:18,22 101:4 111:5 112:23 73:15
69:12,24 74:5 116:3119:14 regarding reliant 75:6
74:22 92:24 119:17 120:15 102:16 110:16 | relied 112:15
94:24,25 95:16 120:20 124:20 110:20 147:17 129:5 133:11
96:15 97:17 126:7 128:19 regularity 134:10
128:24 137:2 116:17
Page 35

Veritext Legal Solutions
calendar-pnw@veritext.com 800.831.6973

The Trustees of Columbia Univ. Ex. 2104 - Page 194 of 209
Gene Company Pty Ltd v. The Trustees of Columbia Univ. - [PR2024-00313




[rely - retinal]

rely 79:19 replacement requested response 47:22
112:20 114:5,8 80:21 156:20 64:4 108:15,18
114:11,17,22 replacing 62:8 | required 126:7
115:7,15,16,24 62:22 79:12,16 159:13 responses
116:8,19 80:3,7,9,10,14 | requirements 117:17
118:17 129:18 81:183:10 138:16 responsive
130:15 90:21,24 requisite 76:19 33:1040:10

relying 52:21 replicate resesarch 11:2 41:8 59:5
53:154:2,8,18 109:23 19:22 29:17 77:14 92:11
55:16 60:23 replicated 49:16,17 53:16 93:14
73:4,8 74:7 111:1 55:2156:14,17 | rest 146:13,20
75:991:7,10 report 8:16 59:14 104:16 restoration
91:12 99:5,17 15:20 34:7 137:9,10 144:5 122:18
114:21 115:2 41:2,7,17 146:7 restriction 21:1

remainder 9:14 | 42:22 43:2 r esear ched restrictive

remained 102:8  46:23 55:23 29:8 35:20 87:25

remains 101:24 56:21 59:2 36:3 67:25 result 75:21

remember 75:12 76:5 76:2 resulting 26:15
18:14 37:8 91:3131:10 resear cher 38:12
106:23 107:4 142:15 156:17 110:3 results 14:7
110:25 111:2 reported 26:5 |reserves 155:17 | 40:2059:14
112:7 137:21 40:20 110:5 resident 111:24 @ 67:21 1037

remembered 131:1 143:23 109:11 110:1
53 reporter 5:8 residents 110:20

removed 19:15 156:5,13 143:25 retina 14:15

repeat 128:14 | reporter's resistant 57:12 15:24 30:7

repeated 134:3 156:3 61:12 39:25 47.6,9
134.20,23 reports 34:8 respect 85:3 47:1948:1

repeatedly 115:25 153:25 93:4 99:16 52:12 80:17
131:4 represent respected 121:18 122:7

rephrase 18:16 59:14 109:14,17 123:17 1267

replace 81:14 | reputable 110:3,3 126:17 127:3
82:20 83:14 110:5 respond 33:2 150:25 151:19
90:21 reputation 126:17 127:3 retinal  10:25

110:10 11:1,22 12:11
Page 36

Veritext Legal Solutions
calendar-pnw@veritext.com 800.831.6973

The Trustees of Columbia Univ. Ex. 2104 - Page 195 of 209
Gene Company Pty Ltd v. The Trustees of Columbia Univ. - [PR2024-00313




[retinal - scientific]

14:13 15:1 return 157:13 |risks 93:3 safety 30:22
23:12 34:14 157:17 rmr 1:.21 129:24 130:17
47:2,5,23 reveal 94:9 rod 23:11 131:6 133:13
76:23 92:24 reverse 24:25 43:12 133:20 134:2
101:23 102:7 reversed role 117:11 134:11,15,16
104:4,7 108:20 121:11 142:19 134:22
122:2 review 69:1 roles 143:16,17 | samples 123:19
retinitis 41:13 119:8 120:2 rolling 152:22 | san 5:612:16
101:6,14,23 125:14 128:2 rosati 5:6,17 saw 21:8
102:8,15,24 130:5 133:18 rough 22:17 saying 41:24
103:4,8,10,15 145:8,25 roughly 12:22 96:25 98:11
104:5,9,11,19 155:17 156:20 19:12 43:6 109:25 140:16
104:24 105:3 157:7 46.6 48:12 says 33:11,16
105:21 106:10 | reviewed 33:5 152:25 153:16 34:10 37:14,24
107:14,25 109:21 110:5 154:16 58:13 82:7,14
109:4 110:16 144:15,23,24 routine 131:5 82:24,24 86:22
retinoic 34:14 144:25 145:1,2 134:1,21 86:25 87:2
retinoid 34:23 145:3,5,9,12,21 | rpe 15:2523:1 97:3117:2,7
91:9 142:6 146:2,5 23:12 30:8 121:9 130:13
retinoids 35:2 | reviewing 39:2543:13 139:23 141:2,6
35:12,18 36:1 119:3 153:24 93:24 94:3 141:17 152:19
58:259:10,24 | right 18:24 rules 147:8 scenario 95:13
60:8 64:11 27:21 32:22 runs 16:21 098:15 106:21
69:5117:9 42:12 61:17 44:20 107:2
retinol 34:14 62:5 71:20,23 S schedule 48:17
93:20 94:2 72:16 76.15 s 314172 scheme 70:20
103:16 120:8 80:11 99:3 052 575 school 109:15
128:5 129:16 114:4 119:10 121:8.8.8.14.14 science 86:21
132:24 143:2 119:20 122:9 121:1’4 16 16’ 116:22 117:23
retinyl 34:14 136:5 144:11 121:16’1 4’7:3 sciences 145:19
128:5 129:20 152:1 155:17 147:19 22 scientific
130:16 131:12 | rising 83:3 158:3 ’ 116:24 117:22
131:22 132:22 | risk 16:22 safe 129:20 144:15 146:1
133:12 135:4,7 38:20 40:22 131:4 133:25 153:10
143:3 44:20 95:16 134:20 138:23
Page 37

Veritext Legal Solutions
calendar-pnw@veritext.com 800.831.6973

The Trustees of Columbia Univ. Ex. 2104 - Page 196 of 209
Gene Company Pty Ltd v. The Trustees of Columbia Univ. - [PR2024-00313




[scientists - side]

scientists 137:5 101:19,20,25 semantically 39:7,13,20,23
scope 35:6 37:3 102:16,21 67:4 93:1594:2,9
39:8,14 59:25 103:1 104:6,6 | semantics 66:8 108:10
60:9 62:9,24 104.7,11 79:23 80:2,9 serve 87:25
64:12 65:23 113:16 115:20 80:1383:14 154.22
6/7:269:6 71:2 118:19 119:14 86:20 serving 154:17
131:24 135:12 119:17,23 senile 83:1 set 457
138:10,18 120:15,20 85:11 90:10 setup 35:11
140:8 141:12 121:1,4123:11 | senior 136:19 seven 34:8
142:8 124:20 125:2,9 | sense 45:5,18 several 81:22
screening 128:19,24 64.14,17 70:1 | severe 25:3
36:20 132:19 138:1,6 | senditivity 26:16
se 108:18 140:2,11 143:8 140:22 141:22 | severity 52:15
seak 147:17,18 143:19 150:24 | sent 107:4,7 sevoflurane
147:21,25 150:25 151:3 157:14 58:20
148:2 152:5 seeing 84:4,21 | sentence 33:10 | sfd 122:13,16
search 148:11 95:12 37:23,2352:18 | sheet 157:11
149:6,18 150:8 | seems 63:2 54.761:591:6 | shift 15:13
151:12,23 115:8 91:17 95:19 shorthand 5:7
152:12 seen 9:12 12:23 96:1,23 102:18 156:5,13,13
seattle 5:20 18:2 45:22 102:19 117:6 show 36:22
second 36:14 48:6,11,16 141:2 showed 19:1
41:22 113:17 51:4 7719 Separate 87.7 42:8 44.2
section 58:14 121:24 136:24 100:5,10 showing 19:3
see 31:24 36:13 | sees 49:12 separ ated shown 93:18
40:18 41.2 50:21 106:6 103:19
46:7 48:14,18 | segments 23:12 | separately 40:6 | shows 43:22
49:22 50:8,9 43:13 42:15 44:4 129:13
50:17 70:19 selected 86:23 84.24 85:1 sic 1184
72:18,21 73:13 87:.4,9148:12 86:2 side 17:1526:4
76:14 79:14 semantic 34:24 | september 58:1 92:16
81:3,14 84:3 65:24 66:13 157:3 93:394:25
86:1,1 88:17 67:16 68:20 serious 50:19 95:16 96:11,20
89:10,18 95:23 80:22,23 serum 36:10,22 97.22 146:19
96:1 99:11 37:538:12,13
Page 38

Veritext Legal Solutions
calendar-pnw@veritext.com 800.831.6973

The Trustees of Columbia Univ. Ex. 2104 - Page 197 of 209
Gene Company Pty Ltd v. The Trustees of Columbia Univ. - [PR2024-00313




[sign - spectrum]

sign 157:12 ste 77:2078:20 | 21:12 Specializes
signal 30:22 78:21 societies 116:11 | 122:2
133:21 134:16 | Sites 77:22 sole 97:24 specialties
signature sitting 67:8 solid 89:21 148:9 150:20
156:23 78:3 110:6 151:11,14
signed 157:20 | situation 23:15 | solutions 152:4
significant situations 65:6 157:23 species 58:11
25:14,20,24 Six 72:16 somewhat 75:22 140:7
36:23 42:8 skill  71:18 23:1524:14 141:10 142:6
49:21 52:1 72:20 73:10 sommer 16:9 gpecific 12:12
significantly 76:8,16 78:5 sonsini 5:5,17 21:5,6,15,18
42:7 90:13 129:18 sorry 10:514:9 22:2,325:15
glent 34:1 130:15 133:11 35:23 37:22 41:450:11
103:7 134:10 38:18 54:20 55:24 60:19
slver 464 dightly 24:23 71:20 72:15 70:19 80:24
similar 59:22 slow 24:13,24 81:12,18,19 89:10 94:3
60:7 64:9 25.2,8,10 74:4 92:8 101:12 100:2 107:18
76:18 83:21 76:10 77:8,16 114:10 135:5 108:6 110:16
88:18 93:1 78:797:20 138:2 154:3 110:22 114:23
103:15 125:15 | slower 45:1 sorsby's 41:14 135:9 139:16
133:15 136:13 | slowest 126:17 121:6,8,10,17 140:10
139:9 149:8 127:3 121:22,23 specifically
similarly 150:4 | dowing 25:13 122:6 123:4 14:3,522:1,15
simple 149:1 28:12 57:2,3 sort 16:1 20:22 53:2355:4,17
simplicity 7:17 65:7 70:24 61:6 64.24 63:22 87:17
simplify 45:10 92:14 96:17,18 95:13 106:15 96:14 118:22
smply 87:2 97:18 98:22,23 138:3 121:9
single 89:21 small 40:14 sounds 17:7 gpecifics 75:11
130:3,9,11,15 46:25 93:22 source 117:12 | specified
134:17 137:14 103:21 sources 80:20 156:10
143:4 smaller 77:22 83:22 specify 131:10
sr 8121 133:6 speaking spectrum 16:8
Sit 68:22 smokers 30:23 139:18 155:8 49:3 50:25
112:11 smoking 13:5 | speaks 96:7 51:24 52:15
13:15,20,23 129:12
Page 39

Veritext Legal Solutions
calendar-pnw@veritext.com 800.831.6973

The Trustees of Columbia Univ. Ex. 2104 - Page 198 of 209
Gene Company Pty Ltd v. The Trustees of Columbia Univ. - [PR2024-00313




[speculate - substituted]

speculate 29:23 14:3,5,6 16:4 102:11 122:11 38:10,14,15,16

31:9,21,21 16:2017:4,24 | statements 39:3,340:25

56:5 137:17 18:119:3,19 57:8 41:20,25 43:22
speculating 20:6,8,16,20 states 1:158:15  43:24 44:5,8,9

29:22 21:8,19,24 68:13 44:1058:11
speculation 22:12,23 23:15 | statistical 108:15,18

39:1558:4 24:3,5,7,12 38:14 39:1 109:17 110:4

60:1,10 62:10 42:2043:4,17 | statistically 123:18 129:13

62:25 64:13 44:19 45:8,13 36:23 42:7,8 130:3,21

69:7 71:3 48:6,25,25 status 16:11 131:22 135:10

108:23,23,24 50:5,1451:3,8 | steps 618 139:7

108:25 138:20 51:20 90:3,11 100:3,4 studying

141:13 142:2,9 90:12 118:10 stick 79:1086:7 & 140:23

153:20 118:14 119:6 stop 13:6 26:13 | subgroup
spent 154:23 119:16 120:18 | stopped 26:9 103:19
spread 12:25 120:20 1238 storage 40:2 subject 9:9
springing 91:3 123:11,24 streamlining 11:1349:1
stable 140:20 124:24 125:3 16:1 88:23

141:20 126:14,22 structures subscribed
stand 42:22 127:13 128:16 61:11 156:22 159:14

43:291:4 128:20 151:13 | student 137:10 | subscriber
standard start 38:354:6 @ studied 29:1 111:22

104:19,24 100:9 136:1 94.17 108:13 subscription

105:22 106:3 141:8 studies 42:18 111:25

106:12 111:13 | starting 36:24 42:23 44:14 subsequent
standpoint 72:15 47.22 49:16,17 104:16

45:24 49:6 state 5:869:12 52:11 56:20 subset 32:4

80:15117:21 82:11,15 98:6 57:1,1109:24 87:23 88:3,7

117:22 141:18,22 137:25138:8 103:21
stanford 107:8 156:1,6,14,24 138:13,17,24 subspecialist
stargardt 13:4 | stated 76:4 139:21 140:13 21:18

45:18 83:25 141:3,11,24 substances
stargardt's statement 1445 83.21

11:16,24 12:3 72:2373:15,21 study 34:936:9 | substituted

12:22 13:18,18 86:15 90:20 37:20 38:3,4,5 131:17

Page 40

Veritext Legal Solutions
calendar-pnw@veritext.com 800.831.6973

The Trustees of Columbia Univ. Ex. 2104 - Page 199 of 209
Gene Company Pty Ltd v. The Trustees of Columbia Univ. - [PR2024-00313




[substitutions - taken]

substitutions sunlight 13:10 | supports syfovre 25:12
139:12 super 107:22 122:20 synthesis
substrate 14:19 supervised suppose 105:16 139:19
15:9 31:5 137:8 106:21 107:2 synthesized
33:21,24 supplement suppositions 4714
substrates 81:9,24 82:20 30:3 synthetic 53:5
33:25 102:25 sure 9:12,24,25 | system 167
subsumed supplemental 10:2,3,6,7,13 61.23 70:8
151:19 122:13,19 18:14 22:9 systematically
subtotal 104:23 | supplementat... 24:14 28:1,25 110:14
succinctly 17:24 18:1 30:4 32:6 47:7 | systemic
78:11 19:18 20:20 56:6,12 57:22 146:19
sudden 26:16 21:10,15,20,25 57:24 58:5 systems 57:14
sugar coat 22:6,13 40:13 63:16 71:10 146:21
51:14 40:21 41:16 72:377:379:3 t
suggest 94:4 43:5 44:20 84:17 92:11 1A :
133:25 80:21 83:16 98:13 99:15 t 9?;121?%512713
suggested 102:6 108:17 112:25 113:4 143:23 15é:3
40:15 135:22 125:17,22 113:16 115:15 158:3’
suggesting supplementing 119:4 121:24 table 119'3
19:1394:4 80:7,9,14 81:1 124:18125:15 |, ake 21:24
suit 64:21 70:3 | supplements 127:18 136:10 3111 32°6
suite 5:19 31:25 38:14 145:6,7 1469 38:1.341°3
sum 104:23 44:11,18 46:3 149:22 43 5’59:8
summarize 89:14,20 103:3 | surface 118:24 63:16 71:9
18:19 56:23 104:14 105:5 surprised 36:2 79:2 80:18
summary 52:23 | 105:18 107:10 152:9 815 89'9
57:8 115:12 supply 81:8,16 | switch 46:18 104:14 105:23
116:5117:19 81:24 82:3,8 52:16 106:12 107°6
137:24 138:3 82:13,17,20,21 | switched 30:24 11318 114:2
sums 61.6 83:16 switching 485 124:18 130:6
sun 13:24 supported sworn 5:10 132:9 147-21
sunglasses 13:8 | 27:16 7:14 156:9 152:2 155:9
13:16 21:12 supportive 159:14 taken 1:21
82:15 46:15 79:4
Page 41

Veritext Legal Solutions
calendar-pnw@veritext.com 800.831.6973

The Trustees of Columbia Univ. Ex. 2104 - Page 200 of 209
Gene Company Pty Ltd v. The Trustees of Columbia Univ. - [PR2024-00313




[taken - think]

113:19 132:12 139:1 test 38:15 96:19 97:25
155:12 156:11 | tease 110:8 122:15 therapeutics
156:12 techniques testable 108:24 56:25 57:2,12
talk 84:17 53.7,16 tested 28:944:4 | therapy 98:16
91:18 118:25 tell 25:21 50:13 | testified 7:15 103:20
talked 17:11 51:6,20 54:12 22:16 98.6 thereof 95:3
22:11 26:24 100:16 113:17 152:18 153:1,4 | thing 9:6 27:3
139:1 140:3 ten 12:2471:9 | testify 149:19 34:2557:23
talking 17:7,7 95:24 109:8 149:23 150:16 63:13 81:3,13
39:19,25 41:16 155:9 150:18 86:18 136:15
56:25 65:15 tends 23:18 testifying 145:10 151:19
66:1,2,3 79:11 242 150:12 153:6 things 55:3
82:283.24 term 34:13 153:17,21 82:24 148:13
84:799:4 38:584:13 testimony 153:24
155:6 87:14,22 88:1 59:12 68:9 think 9:110:4
talks 77:18 112:20 114:16 98:2,24 115:18 10:15,16,17
83:594:19 115:8,23 131:5 127:16 153:23 11:10 155
tamoxifen 149:18 150:8 157:9,18 159:8 16:8,12 17:6,9
57:18 59:2 151:16 152:12 | testing 49:9,11 19:21 20:21,21
61:23,25 terms 16:12 51:17 52:9,12 20:23 22:4
target 94:23 22:11 36:4 55:2598:19 24.8 29:16
128:10 49:6,19 55:5 104:2 105:8,8 30:2,3 31:18
targeted 60:21 56:2,25 60:19 105:10 123:18 37:5,6 38:21
targeting 96:13 60:24 62:19 134:1 40:4 41:23
taught 41:13 70:9 80:22 text 101:17 43:21 45:7,21
79:18 90:23 81:7 85:19,20 123:11 46:22 47:2,20
teach 89:13 88:1194:1 thank 24.9 59:4 60:13
92:2 149:11 98:21 100:2,24 102:3 113:12 65:24 66:1,8
teaches 79:24 108:9 133:21 114:3 130:7 67:3,13,16,17
86:8 89:2,18 133:23 134:1 155:14,15 67:20,23 68:20
92:13 141:16 148:11 | thanks 10:20 77.:6 78:10
teaching 80:13 149:6 150:20 theor etical 80:8,15,23
143:17 144:1 151:12,17,22 45:21 83:.13 85:6
team 76:19 152:12 therapeutic 86:4,13 87:20
78:12 138:25 57:474:2 88:25 89:22
Page 42

Veritext Legal Solutions
calendar-pnw@veritext.com 800.831.6973

The Trustees of Columbia Univ. Ex. 2104 - Page 201 of 209
Gene Company Pty Ltd v. The Trustees of Columbia Univ. - [PR2024-00313



[think - treatment]

92:18 96.6,7 140:19 141:19 | tissues 128:10 | track 20:14
97:4 98:10,12 146:10 155:2 139:17 116:13
99:3102:1,10 | threshold 63:4 | titled 45 trademark 1:1
103:13 1049 time 17:1189 today 7:21 training 50:11
106:2 107:3 18:10 21:6,11 17:23 21:19,23 | trans 14:13
108:2,22 109:8 23:22 25:22 26:22 70:9 15:1 92:24
110:2 112:21 27:4 36:20 78:393:15 120:8 128:7
113:4 114:1,16 41:348:12 112:11 152:23 131:12 143:1
114:19,23 51:21 56:7 told 50:4 111:2 | transcribed
115:6,11,19 57:21 62:12 152:16 156:15
116:1,4 118:7 63:16 71.7 tome 9.5 transcript
121:13 124:8 74:21 76:1,9 took 156:18 91:24 155:18
129:12,23 775786815 |top 137:20 156:16,20
130:20,25 89:9 93.23 topic 116:25 157:6,20 159:5
132:24 133:1 97:4 105:19,22 117:4,5,8,14 159:8
136:12 137:1,4 106:3,11 topics 46:18 transition 25:3
141:14 142:1 107:11 108:5 52:16 27:1
142:10 144:18 109:13,18,18 total 48:11 transport 47:3
145:10 148:19 110:1,7,13,19 104:23 108:15 48:3
149:4 151:24 110:25111:24 | toward 15:14 transported
154:10 112:14,21 60:21 90:7 23:146:21
thinking 16:25 114:2 115:20 120:5 123:3 47:6,9,14,18
21:4 130:6 137:14 125:22,24 treat 10:24
third 97:4 154.23 156:10 | towards 8:13 12:3 24:5,10
thought 20:25 156:12 157:19 139:21 27:19 28:5
28:11,16 33:19 | timeframe toxic 58:11,16 102:14 103:11
61:24 157:8 59:16 65:16 121:22
thousand 46:8 | times 53:22 toxicity 57:16 | treating 13:17
133:5 112:23 133:5 58:17,22,24 76:22 99:21
thousands 152:18,25 59:16 61:20,23 125:24 126:3
48:21,23 153:3,5,6,9 63:23 69:12 126:14 127:24
threatening timp3 122:14 108:9 128:16 139:25
24:22 25:18 tissue 79:17 toxin 58:25 140:3
three 56:20,20 83:20 90:25 tracer 132:2 treatment
131:19 139:5 123:19 135:15 11:21 12:6
Page 43

Veritext Legal Solutions
calendar-pnw@veritext.com 800.831.6973

The Trustees of Columbia Univ. Ex. 2104 - Page 202 of 209
Gene Company Pty Ltd v. The Trustees of Columbia Univ. - [PR2024-00313




[treatment - under standing]

24:11,16,17 true 39:10 turnover 31:.7 105:7 107:5
25:23 26:22 88:2590:1,2 twice 48:17 uh 54:21
27:5,19 36:11 113:11 147:24 51:5 unable 19:6
41:11,12,14,21 156:16 159:8 twist 87:21 22:25
42:16,20 48:24 | trustees 1:7 two 7:1024:22 under 33:14
51:21 56:2 157:4 158:1 25:9 26:2,17 50:9 147:8
79:24 81:8,8,9 159:1 27:2 33:10 151:19
81:24,25,25 try 45:1078:11 40:13 46:9 undergo 52:11
83.6,17,17 114:22 115:8 51:16 100:18 understand
85:990:3,8 115:20,23 132:22 133:11 31:16,22 33:6
103:12 104:17 134:8 154:14 133:17,22 35:3,4 40:8
108:5117:7,10 | trying 38:21 type 44:11 43:16 116:7
117:20 122:24 43:16 53:25 77:2589:12 138:15,21
123:2,3 126:7 61:6 64:18 116:18 123:5 140:5 141:10
126:18 127:4 66:13 68:2 131:5139:7 under standable
129:21 130:1 71:14 82:4 types 56:18 91:14
130:18 133:14 87:21 105:15 138:23 146:25 | understanding
133:24 134:4 110:8 114:12 150:8,16 11:1 12:2 18:4
134:12,24 129:11 148:12 154:22 19:16 27:9,12
143:6,9,11 154:7 typewriting 29:10,19 31:23
treatments turn 8:1352:17 156:15 35:1,10,16
256 26:2 53:22 54:5 typically 12:9 43:14 46:20
103:23 71:12 72:11 13:12 34:25 47:3,17 60:22
treats 11:18 79:6 80:5 45:24 49:7,10 60:23 62:6
12:10 29:20 81:1593:10 50:17 51:4,6 70:23 76:7
73:22 99:8 101:3,16 51:1552:10,14 78:4 88:13
tretinoin  120:8 113:21 118:16 78:13 95:10,12 100:5,10
trial 1:2 30:22 119:19 120:25 103:25 105:5 104:22 108:1
31:24 40:14,20 124:11 125:11 106:17 115:24 109:20 130:8
153:4 127:21 132:6 137:7,9 131:21 132:1
trials 27:17 132:14 134:5 u 135:8,15
28:10 33:14 135:21 142:21 . . 136:18 138:7
40:13 131:6 143:12 3 c 150175816 o7 138:11 139:7
134:1,22 turned 20:17 ; 139:18 141:7
_ ucsf 49:10 _ _
90:18 51:13 104:2 141:18 142:4
Page 44

Veritext Legal Solutions
calendar-pnw@veritext.com 800.831.6973

The Trustees of Columbia Univ. Ex. 2104 - Page 203 of 209
Gene Company Pty Ltd v. The Trustees of Columbia Univ. - [PR2024-00313




[under standing - vitamin]

142:13 use 7:188:1 usually 15:22 versus 46:19
under stands 16:12 26:6,7 23:751:17 80:14 106:7
94.22 26:10 27:8 52:7 95:5 vi 54:11,24
under stood 35:13 38:14,17 126:17 127:3 55:5
02:22 94:13 38:18 53:15 uv 13:7,16,23 vice 9:18
97:198:7,10 56:25 58:1 21:12 view 65:20
98:14 84:12 85:13 v 90:23 154:15
undesirable 93:1 94:22 . . virtual 146:23
16:15 65:7,8 96:18,24 97:19 v 123?128714 vison 26:16
65:10,11,15 98:4 109:3 validate 4522 455 49:4
73:25 92:25 115:15,23 variation 51:23 126:10
96:16 131:5 136:20 variations vists 51:17
unfortunately 137:1,6 138:17 88:17 visual 14:20
722 143:5 151:23 varies 154:25 15:9,25 25:24
unique 13:17 used 26:834:4 varigty 49:2 31:6,8 32:1
24:3 98:15 55:19 63:22 50:3 51:23 33:21,24,25
unit 95:10 69:3 97:24 81°6 146:24 40:16 44:21
united 1:1 131:22 132:2 various 4725 66:15 92:14
units 108:7 135:9,15 49:15 641 96:12,17,18
universe 137:14,15,21 68:13 69:9.10 97:18,21 99:23
152:10 137:22 138:12 75:18 99:2’4 122:15,16,19
university 1:8 142:24 146:24 148:13 vitamin 13:11
12:10,16 149:11 157:20 vary 137:11 13:17 14:1,2
105:14 106:18 | useful 115:11 vascular 24:19 14:11,16 15:3
106:24 122:3 140:13 141:3 254 26'15 15:3,21 16:4,5
157:4 158:1 141:11 vegf 24:18 16:7,10,13,15
159:1 uses 57:6 81:6 verify 16:24 16:19,21,21
university's 87:21 92:15 125:8 157°9 17:3,3,9,12,16
111:25 using 26:9,13 veritext 15714 17:18,20,23
unnumbered 36:18 86:15 15723 18:1 19:18
144:3 89:24 92:2 veritext.com 20:19 21:1,10
unwanted 94:11 96:15 157-15 21:20,25 22:6
69:17,24 97:23 98:2 versa 918 22:13 27:22,22
update 152:17 111:25 114:22 version 79:8 27:24,25 31:4
134:25 31:25 33:18,18
Page 45

Veritext Legal Solutions
calendar-pnw@veritext.com 800.831.6973

The Trustees of Columbia Univ. Ex. 2104 - Page 204 of 209
Gene Company Pty Ltd v. The Trustees of Columbia Univ. - [PR2024-00313



[vitamin - witness]

34:12,13 35:12 115:12 116:5 46:18 57:9,22 94:19 96:9
35:18 36:1,5,7 116:22 117:1,8 57:23 61:16 wide 50:3
36:10,22 37:1 117:10,12,14 63:10 68:25 wilson 5:5,17
375 39:6,13 117:20 118:20 80:6 99:13 window 152:22
39:20,21 40:1 118:23 120:1 107:6 113:15 withdraw
40:3,22 41:11 121:11,18 127:18 139:7 121:20
41:12,12,13,16 122:7,13,20 139:11 witness 2:34:8
42:1,1,2,2,3,4 123:24 124:6 wanted 106:8 5:9,11 7:8,12
42:11,11 435 125:17,18,22 wanting 74:21 7:1411:917:6
43:20,23 44:7 125:25 126:20 | wary 112:20 19:21 28:25
44:10,20 45:4 127:7 128:4 114:16 35:7 37:4
45:12,14,17,20 129:14,16 washington 6:9 & 39:16 43:9
46:2,19 73:11 130:9,23 way 22:428:10 44:25 56:12
74:3,9,24 75:4 137:25 139:22 36:7 42:14,14 58:559:13
79:13,16,24 140:6,24 42:17 68:5 60:11 62:11
80:3 848,13 143:10 74:21 117:16 63:2 64:14
84:15,18,22 vitamins 37:17 Hways 90:16 65:24 67:3
85:3,14,17,24 38:2,6,7,23,25 100:23 136:24 68:10 69:8
86:3,5,25 87:2 81:17 82:9,17 K weve 26:24 70:16 71:4,9
87:3,4,5,11,13 82:20,21 87:4 76:15,16 72:3,7 73:18
87:13 88:20 87:6 wear 13:6,8 75:976:14
89:4,11,13,19 | vitro 120:9 web 4:4147:11 78:10 79:21
89:25 90:24 volatile 69:15 147:12 152:5 82:7,23 83:13
91:1992:2,23 | volume 112:3 week 48:15 84:3,11,21
93:4,6,1594:9 | volunteers weeks 126:9,20 85:6,16 86:1
94:13 96:15 40:24 127:6 86:13 87:20
97:1,1798:22 | vs 1.6 went 20:14 88:6,23 89:6
101:22 102:6 W 77:12 145:7,25 89:16 90:6
102:14,25 W 92913 wet 24:17 27:1 91:2 92:5 93:8
103:2 104:14 wa 5: 26 whereof 156:21 97:9,10 98:9
104:21 105:2 wait 61:15.15 wholly 75:5 99:3 100:16
105:24 106:13 61:15 95:7’ whoops 132:6 102:10 103:6
107:14,25 want 17:12 widder 92:6,10 106:1,15
108:7,10,16 18:19.21 20:2 92:13,20,22 107:17 108:22
109:3 114:20 32:17.18 41:3 93:4,17 94:18 109:7 110:22
Page 46

Veritext Legal Solutions
calendar-pnw@veritext.com 800.831.6973

The Trustees of Columbia Univ. Ex. 2104 - Page 205 of 209
Gene Company Pty Ltd v. The Trustees of Columbia Univ. - [PR2024-00313




[witness - zinc]

112:19 113:11
115:6,19 118:2
118:7,13
120:15 121:8
123:1,10,16
124:2,8,17
125:2,8,21
126:6,16 127:2
127:18 128:2
128:19 129:23
130:20 131:25
135:13 136:24
137:4,18
138:11,21
139:15 140:2,9
141:14 142:10
147:3,13,16,18
148:7,10,23
149:22 150:15
150:24 151:7
151:16 152:8
153:2,13,21
154:4,17,20
155:16 156:9
156:21 157:8
157:10,12,19

women 125:23
126:10 127:6

word 67:18
81:14 84:4,4
96:24 98:11
102:5 114:22
115:7,15 152:2

words 131:18
139:11

work 8:5,20 120:11 132:8
50:2 155:3,5 133:8 135:13
worked 17:21 141:5 144:14
28:14,19 77:10 146:8
148:17 149:8 year 26:1,20
149:15,23 46:7,8 48:17
150:7 144:1 152:22
working 11:13 154:25,25
77:24 149:6 155:1
worth 98:18 years 12:21,23
write 96:23 13:1 25:25
148:2 40:21 48:7,20
writing 115:25 48:22 109:8
153:25 110:24 112:8
written 9:8 112:10,12
116:23 152:14,19
wrote 95:19 153:11
96:3 139:1 yelled 154:11
148:5,14 yom 1:23
wsgr.com 5:22 | york 1.86:8
157:2 young 494
X 50:13 51:2
X 213141 Z
xerophthalmia | zeaxanthin
16:14 17:14 27:23,23 28:15
y 29:14 30:18,25
y 12181416 | 26:l4ril
135:4.7 1433 85:23 86:10,24
. 87:10 88:14
yeah 85,17 )
20:132122:1 | 29SS 1445
99:17 32'16 zinc 27:22,25
A1'5 488 28:21 37:17
66:17 85:1 f’é:g 2%1464 .
95:18 101:8 481

Veritext Legal Solutions
calendar-pnw@veritext.com 800.831.6973

The Trustees of Columbia Univ. Ex. 2104 - Page 206 of 209
Gene Company Pty Ltd v. The Trustees of Columbia Univ. - [PR2024-00313

Page 47




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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