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PROCEEDI
THE VI DEOGRAPHER

NGS
W are now on the
record. Today's date is Decenber 4, 2025, and
the time on the nonitor is 9:10 a.m

This is the video-recorded deposition of
Gregory Petsko. This is being taken in the
matter of Merck Sharp & Dohme LLC versus
Hal ozyne, Inc.

This proceeding is being held at Quinn

Emanuel UWUrquhart & Sullivan, LLP, 111 Huntington
Avenue, in Boston, Massachusetts.

My nane is Alex Jandrow, and | am a | ega
vi deogr apher on behal f of US Legal Support.

The court reporter is Kathy Tevnan.

Counsel will introduce thenselves for the
record, and the witness will be sworn.

MR, KUSHAN:. Jeff Kushan of Sidley
Austin, for the petitioner. Wth ne is Any
Mahan, Ryan Milligan, Chel sea Hi nes, and Leif
Peterson, from Sidley; and Brian CGol dberg from
Dechert.

MS. MARTIN:. Lauren Martin from Quinn
Emanuel on behalf of Hal ozyne. Wth ne | have
Elliot Choi, also from Qui nn Emanuel ; El dora

Ellison from Sterne Kessler, and Josh Mack from
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Hal ozyne.

GRECORY PETSKO, Ph. D.,

a wWwtness called for exam nation by counsel for
the Petitioner, being first duly sworn, was

exam ned and testified as foll ows:

DI RECT EXAM NATI ON

BY MR KUSHAN:

Q Dr. Petsko, can you state your full nane
for the record.

A. Gegory A Petsko.

Q And where do you reside?

A. Currently at 17 Commonweal th Avenue in
Bost on.

Q Do you have a work affiliation presently?

A. Yes. | am professor of neurol ogy at
Harvard Medi cal School, and al so professor of
neur ol ogy at Brigham and Wonen's Hospital, which
is an affiliated hospital to the nedical school.

Q Gkay. You have been deposed before,
right?

A Yes.

Q Do you know how many tinmes?
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You can say a lot, that would be fine.

A | -- it's certainly probably at | east
ten.
Q kay. Ckay.
So as you know, in the course of the
deposition, | wll present questions to you. You

can answer ny questions. Your counsel may object
to the questions. They will be short objections.
Unl ess she's instructed you not to answer for a
privil ege basis, you have to answer my question.
You understand that?

A. | do.

Q Oay. |If I give you a question and it's
i npreci se or you don't understand, you just |et
me know. | wll try to give you a better
guestion. Ckay?

A. Thank you.

Q You understand you are under oath and
your testinony today nmust be truthful, right?

A. | do.

Q Al right. 1Is there any reason you
cannot testify truthfully today?

A.  No.

Q Okay. Also, if | need to have a

conversation with your counsel | may ask that you

U S. Legal Support | ww. usl egal support.com
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step out of the room but I will try tolimt

when | need to do that.

A I wll linp out of the room but yes.
Q | wll -- and you can wheel out of the
roomif you like. | am happy -- happy to

accommodat e you as you need be.
When were you first contacted about
scheduling this deposition?

A. Scheduling of this deposition, probably a
few nonths before the deposition. The tine kept
changi ng, but this particular scheduling,
probably a few nont hs ago.

Q Oay. And | understand that you just
had -- you said you had recent knee surgery?

A.  Yeah, just a few weeks ago.

Q kay.

A. Total knee replacenent. Right knee.

Q Al right. So we will nmake sure we do
t ake breaks every hour at least. |If you need to
take a break nore frequently than that, just et
me know.

A. Appreciate it.

Q One thing we do want to nmake sure we do
is just the back and forth of questioning, it is

al ways great if you can wait until ny question
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ends before you answer it so that it gets
captured accurately in the transcript. Oay?

Do you understand that you have provi ded
four declarations in four different proceedi ngs
in the patent office that are the subject of the
deposition today?

A. | do.

Q Okay. And | see you -- are those your
four declarations you brought with you?
They are.
Are there any markings or notes in those?

No.

o >» O »

Great. So that wll avoid us having to
nmove a | ot of paper around. We will just go
ahead and use your copies of the depo- -- of the
decl ar ati ons.

Because there are four proceedings, | am
going to ask that you use the -- what's called
Exhi bit 2007, which is your declaration in the
PGR 2025- 00003 proceedi ng.

A. That's the '600 patent.

Q Correct.

A Yes.

Q W can use that for the references today.

If there is an answer you would give that's

U S. Legal Support | ww. usl egal support.com
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di fferent based on the other three proceedings,
pl ease et ne know Oherwise, | wll just treat
your answer as being applicable to the four
declarations. |Is that all right?

A.  Thank you.

Q If you could turn to your declaration in
t he 003 proceeding. Just go to page 226 and
verify that's your signature at the end of the
decl arati on.

A It is.

Q And do you see there's a block of text
above your signature?

A Yes.

Q And you understand that's the statenent
you rmade about assuring that the testinony is
accurate and truthful ?

A Yes.

Q And you -- did you carefully review your
decl arati on before you signed the declaration?

A.  Oh, yes.

Q Okay. Are you aware of any errors in
your decl arations?

A. Not that |I'm aware of.

Q Okay. D d you personally draft the

decl arati ons?

U S. Legal Support | ww. usl egal support.com
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A.  Yes.

Q You typed it up?

A. No, not all of it.

Q Al right. If you can just describe

general ly how you went about preparing your
decl aration, what topics you took up, and how you
deci ded to nmake deci si ons about which topics to
addr ess.

M5. MARTIN:. Objection. It sounds like
you're calling for privileged information

MR. KUSHAN: No. No. |I'mjust asking
for his understandi ng of what he did.

M5. MARTIN. So counsel -- just caution
the witness to not divulge the content of
communi cations with counsel. [If you can answer
t hat question w thout doing so, go ahead.

A. | responded to requests for opinions on

vari ous topics.

MR, KUSHAN. Okay. I'mgoing to
i ntroduce sonething which is a spreadsheet. This
is Exhibit 2166.

One thing that happened when we tried to
print 2166 is that this colum turned dark green
and the text was not |egible, so we have turned

the text white so it's visible.

U S. Legal Support | ww. usl egal support.com
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It's the sanme exhibit as the spreadsheet that we
recei ved from counsel

(Exhibit 1124, Spreadsheet, narked for
i dentification.)

BY MR KUSHAN:
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Q This was originally -- this is tab -- the

first tab of what is Exhibit 2166 in the

pr oceedi ng.

Do you recogni ze this spreadsheet?
A. Yes, | think so.
Q Gay. Geat.

Did you prepare this spreadsheet?

A. Mself directly? No. | don't work with

Excel .

Q GCkay. So you were given an Exce

wor ksheet, and then you reviewed it?

A, Yes.
Q Al right. W'Il just put that away for

a mnute, and you can leave it. | just wanted --
just wanted to nmake sure that you saw this was

a new docunent. | just want to nmake sure you're

U S. Legal Support | ww. usl egal support.com
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confortable, and it's the exhibit that you are
famliar wth.

A.  Yeah. As you say, the print is snall
but we'll work with that.

Q Perfect.

You understand there are four different
patents that are at issue in these four
proceedi ngs; is that right?

A. | do.

Q GCkay. I1'mgoing to introduce these.
They're already marked as Exhibit 1001 in each of
the four proceedings. |1'mgoing to hand you the
'600 patent first.

And again, for the sane reasons -- for
t he sane reasons about your declarations, we'l
use the '600 patent. |'malso going to use
anot her docunent.

This is the '298 patent.

This is the '262 patent.

A.  Thank you.

Q And I"'mproviding these in case you need
to look at any of the different patents. W
decided we'll use the '600 patent as the
reference point.

And this is the '035 patent.

U S. Legal Support | ww. usl egal support.com
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Have you reviewed all these patents?
A 1've read all those -- all of them

Q And you understand that the body of

patents are the sanme roughly or nostly and at the

very end there are different sets of clains in
each patent?

A. That is ny understanding.

Q Ckay. Geat.

And you know that the four patents have
sone -- the clainms are directed to nutations at
particular locations in the PH20 protein. Each
patent has a different |ocation that has been
focused on in the clainms. You understand that?

A.  Yes, | do.

Q Okay. So for the '600 patent, it's
position 320; for the '298 patent, it's position
313; for the '262 patent, it's position 317; and
for the '035 patent, it's position 312.

And these are positions in the nature
pol ypepti de sequence of human PH20. You
under stand that ?

A Yes.

Q | used the word "mature pol ypeptide." Do

you know what that neans?

A. Yes, | do. | understand the sequence

U S. Legal Support | ww. usl egal support.com
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nunberi ng i ssue.
Q Perfect. It took ne a while.
Al right. Is it fair to say that the
decl arati ons you prepared regardi ng these
four patents are expressing the sane opinions
across the four patents except for any issues
specific to those positions that may be rai sed by
each of the four patents?
A.  Yes, | believe so.
Q GCkay. Geat.
MR KUSHAN: Let ne introduce the |ast
| arge pile of paper. This is Exhibit 1026. This
is US Patent Application No. 13/68 -- 694, 731.
We'll call that the '731 application.
BY MR KUSHAN:
Q And what 1'd like you to do is put that
down and go back to the '600 patent.
And if you look at the '600 patent, on
t he second page of the patent, you'll see a text
bl ock over here titled "Related U. S. Application
Data" (i ndicating).
A Yes.
Q Al right. And if you go to the very
bottom of that paragraph, you'll see a reference.

It says "which is a division of application

U S. Legal Support | ww. usl egal support.com
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No. 13/694,731 filed on Dec. 28, 2012."
Do you see that |ine?
A. | do.
Q That's referring to this new Exhibit 1026
that |I've just handed to you.

The 1026 application is the application
that was filed with the patent office in Decenber
of 2012. It eventually turned into all these
di fferent patents.

What |1'd like you to do today is use the
contents of the application, the
"731 application, for ny questions because it has
the comon disclosure with all the other patents,
and it's an easier thing for ne to work with.
Ckay?

Al right. If | use the word "conmon
di scl osure” today, |I'mreferring to the shared
contents of the '731 application and all these
four patents. GCkay? |Is that -- so when you hear
that word, it's just referring to the part of the
patents and the application that are in conmnon,
which is the bulk of it.

A. You're referring to the specification?
Q The specification, the drawings in those

docunents, those are what |I'mreferring to as the

U S. Legal Support | ww. usl egal support.com
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common di scl osure. Okay?
| wanted to make sure we all had the sane
foundation of what |"'mreferring to so the --
hopefully we'll have cl earer questions.
If you could go to your declaration now,

and go to paragraph 24 of your declaration.

A.  Yes.

Q This is -- you've stated in paragraph 24
t hat you have reviewed docunents, references that
are listed as exhibits in an exhibit list. And
that exhibit list is on page 224 of your
declaration. And you can take a | ook at the
exhibit |ist on page 20 -- 224.

A Yes, | see it.

Q So you reviewed all of those exhibits
that are |isted?

A. Yes, |'ve |ooked at all of them

Q Okay. Were there any other docunents or
information that you reviewed that are not |isted
on that exhibit list?

A. To the best of ny ability, there are not.

Q D dyou reviewthe institution decisions
fromthe patent trial and appeal board in these
four proceedi ngs?

A. Not -- not particularly, no.

U S. Legal Support | ww. usl egal support.com
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Q Al right. D d you review a declaration
fromDr. Melanie Sinpson that was filed in these
pr oceedi ngs?

A. | do not believe |'ve ever seen that
declaration. | have seen declarations from
Dr. Hecht and Dr. Park.

Q Okay. Have you spoken with Dr. Sinpson?

A.  No.

Q D dyou review a declaration from
Dr. Gary Cherr?

A. Again, | think the answer is no. There's
a paper | believe where Dr. Cherr was the first
author. That | certainly | ooked at.

Q ay. D d you speak with Dr. Cherr?

A.  No.

Q Have you reviewed a declaration from

Dr. Janes Mon -- Dr. Janmes Moon?
A.  No.
Q Have you spoken with Dr. Mon?
A.  No.

Q Have you reviewed transcripts from
depositions of Dr. Moon or Dr. Cherr?

A.  No.

Q Okay. You did review deposition

transcripts fromDr. Hecht?

U S. Legal Support | ww. usl egal support.com
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A. | reviewed the declaration and al so there
were transcripts of the depositions.

Q Ckay.

A, Yes.

Q You're not offering any opinions on any
of the statenments of -- that have been nmde by
Dr. Sinpson, Cherr, or Mon in these proceedi ngs?

A. Not as far as | know.

Q Ckay. Have you spoken with any
scientists from Hal ozynme?

A.  No.

Q Have you reviewed any experinent al
records generated by Hal ozyne scientists that are
not contained in the patents?

A.  No.

Q Al right. So you nentioned you had
reviewed the declarations fromDr. Shel don Park
and fromDr. Mchael Hecht?

A.  Yes.

Q And you reviewed the entirety of their
decl arati ons?

A Yes.

Q D d you review the appendi ces that were
in Dr. Park's declaration?

A. | | ooked at those. Sonme of them are

U S. Legal Support | ww. usl egal support.com
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common to the appendices in ny declaration.
That's -- the ones that were different, | did
| ook at them

Q Al right. Wen you -- so you nentioned
you reviewed transcripts. D d you -- from
Dr. Hecht and Dr. Park. Did you reviewthe
entire transcript, or did you just review
particul ar sections of it?

A. As far as | know, | was given the entire
transcript, and | read what | was given.

Q GCkay. Geat.

Could you go to page -- page 10 and 11 of
your decl aration?

A Yes.

Q And there are two paragraphs. Just | ook
at paragraphs 25 and 27.

A Yes.

Q These are paragraphs that are referring
to a person of ordinary skill in the art, or
sonet hing which is abbrevi ated POSA.

D d you use the definition of the PCSA
that is in your declaration at paragraph 25 in
formng your opinions in this proceedi ng?

A. | applied that definition. | was asked

to do so.

U S. Legal Support | ww. usl egal support.com
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Q GCkay. Geat.

And do you see that in paragraph 27 there
are a few different dates referenced in that
par agr aph?

A Yes.

Q And is your testinobny as to the views of
the person of skill in the art the sanme across
t hat spectrum of tinme between Decenber of 2011
and Decenber of 20127

A.  Yes.

Q If any of ny questions today -- today
rai se or cause you to give ne a different answer
based on a different tine point in that spectrum
of time just let ne know.

A. | wll ask you one in return.

Q Sure.

A. |s the Decenber 28, 2012, date
specifically referring to this |arge docunent you
j ust handed ne?

Q Yes. So that -- so that application was
the one that was filed on Decenber 28th of 2012.
There were two earlier applications filed in --
starting in Decenber of 2011. So | just want to
make sure that your -- your answers are

addressing that spectrumof time. |If there is
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any difference across that time just let me know.

A. | don't believe there will be.

Q Gay. Geat.

So | amgoing to go over sone terns and
concepts we are going to discuss today and make
sure we are on the sane page as to what they
mean. Wen | say the "wild-type sequence,” do
you understand that to nean the sequence that
occurs naturally in an organi sn?

A. If you use that termgenerally, yes.

Are you also referring to sonething
specific here?

Q Yeah. | wll ask, for exanple, the
w | d-type sequence of the hunman PH20 sequence,
that will be the sequence that occurs naturally
in humans, right?

A Yes.

Q Andif it is awld-type sequence from
anot her species, | would refer to that species.
Al right? Okay?

A. That's fine.

Q And do you understand the patents concern
meki ng nodi fications to the human PH20 wi | d-type
sequence?

A. Yes.
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Q GCkay. Human PH20 catal yzes the
hydrol ysis of hyaluronic acid, right?

A. Also call ed hyal uronan, yes.

Q It is also called -- sonetines referred
to as HA right?

A Yes.

Q Soif I say any of those words we are
referring to the sane kind -- structure?

A.  Perhaps we should clarify one thing.

Q Sure.

A. HA could also refer to a subunit of the

| arger polynmer. That's used in the literature as

wel | .

Q Ckay.

A. Typically a disaccharide.

Q So you -- so HA would be a disaccharide
or -- or an oligoner?

A. It could be the disaccharide, it could be

t he whol e pol yner, depending on the context.
There's no agreed-upon notation as far as | know.
Q Wat's the best word for you to refer

to --
A | think if we just -- if the -- if it is
obvious fromthe context |I'mnot worried.

Q kay.
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A If it isn't, I will ask; or you can ask,
if it is relevant to you.

Q Perfect.

So hyaluronic acid is also called a

substrate for the PH20 enzyne, right?

A Yes.

Q On the PH20 protein, there are positions
that will bind to the substrate; is that right?

A.  Yes.

Q And that substrate binding is part of the
requi renents for the enzyne to catal yze the
PH20 -- I'msorry -- to catalyze the hyal uronic
acid; is that right?

A. The hydrolysis of hyaluronic acid is what
| think you were trying to say.

Q It was. Thank you.

A. Ckay. Yes.

Q Are you aware of any other functions
associ ated wi th human PH20?

A.  Yes.

Q \Wat are they?

A. It can also catalyze the hydrol ysis of
chondroitin, albeit less efficiently.

Q Is there other -- any other functiona

capability you identified as being associ ated
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wi th human PH20?

A | think | would like a clarification of
what you are inplying by function. That's a
broad term

Q Yeah, that's always a conplicated word,
“function.”

If you | ook at page 109 of your
decl aration in paragraph 213?

A Ckay.

Q You nentioned that PH20 is possibly
involved in interactions with proteins on the
surface of an egg. So that woul d be a binding
capability of the protein that would interact
with the protein on the egg, right?

A. It is a speculative binding capability.
| don't know that it's been denonstrated
experinmentally in vivo.

Q D dyou look for any literature that
docunents t he phenonenon of PH20 binding to
the -- to a protein on the surface of the egg?

A.  No.

Q If that was a functional property of the

PH20 protein, would you expect that to be
associated with a particular region of the

pr ot ei n?
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A. At least one, but it may be associ ated
with nore than one region.

Q Al right. Wuld that require there to
be a particular structure on the surface of the
protein to cause that binding?

A. There would be a binding site, what's
called a binding site, which is forned by a
particular structure. And there would be one or
nore than one.

Q GCkay. Al right. Wuld a -- and are you
aware there are five human hyal uroni dase
prot ei ns?

A. | know that five have been discovered so
far.

Q And |I'm speaking specifically of the
human vari ants.

A Yes.

Q \Wat's the word you use to refer to human
variants of a protein that are fromthe sane
fam ly?

A.  You would -- you would call them paral ogs
in the genone. You could call themthat, but I
think if we talk -- talk about them as vari ant
proteins in the same famly, that's okay. The

conplication cones in the use of the word
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"variant" in genetics also can nmean a particul ar
point rmutation in the wild-type sequence. But
since I think we are tal king here about protein
mut ati ons nore than the gene itself, if we refer
to those as nutants then we can use variant the
way you've used it. And | -- | think wthout any
anbiguity.

Q Okay. Are the five hyal uronidase
prot ei ns honol ogous protei ns?

A. So the definition of the word
“honol ogous, " should we tal k about that?

Q Sure. Go ahead. What's your
under st andi ng of the neani ng of honol ogous?

A. Honol ogous neans rel ated by divergent
evol ution froma comon ancest or

Q And based on that term nology, would you
consider -- do you believe a POSA woul d consi der
the five human hyal uroni dase proteins --

(Reporter clarification requested.)
BY MR KUSHAN:

Q Based on that clarification, do you
bel i eve a POSA woul d consider the five human
hyal uroni dase proteins to be honol ogous proteins?

A Yes.

Q Did you investigate the differences
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bet ween t he human hyal uroni dase proteins?

A. | did. | looked at the alignnment of
sequences.

Q Do they have the sane C-term na
structures?

A. No. They -- they differ.

Q Do they have functional differences?

A.  Yes. Sone do.

Q Are sone enzynes in that famly not
capabl e of hydrol yzing hyal uronic acid?

A.  Yes.

Q Do you know t he anmobunt of sequence
identity between PH20 and the other four?

AL Of the top of ny head, no; but | seemto
recall it is in the 30 to 40 percent range,
typically.

Q Wien you investigated this famly of
honmol ogous human hyal uroni dase proteins, was it
i mportant to your decisions in this case that
t hey were honol ogous proteins but had different
structures and different activities?

A. | can't agree with the statenent you
made.

Q Wt -- what is wong with ny statenent?

A. The statenent "different structures” is
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too general of a statenent. | -- we would need
to get nore specific.

Q Al right. So was it inportant to your
decisions in this case that the five human
hyal uroni dase proteins have different Cterm nal
structures?

A. Only in one or twd occasions. In
general, that was not -- that was not -- only on
one or two occasions.

Q \What were -- what were those occasions
that pronpted that --

A.  Wen -- when we considered issues such
as, for exanple, the EGF domai n.

Q So was the EGF domain sonet hing that was

present in all of those five human hyal uroni dase

prot ei ns?

A.  No.

Q No?

A. No. Sorry. I'msorry. You said the
correct thing. | msspoke.

Q Ckay.

A.  The human proteins, yes. | was also

i ncl udi ng bee venom and | shoul dn't have.
Q Is the Hyal -EGF domain present in

mammal i an proteins -- mammal i an hyal uroni dase
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pr ot ei ns?

A. Say that again, please.

Q Sure.
Is the Hyal -EGF -- let's nake sure we are
on the sane page. | amreferring to this term

"Hyal - EGF domain.” Do you renenber that was the
termthat | think was referred to in the Chao
paper ?

A It was.

Q Okay. So the Hyal-EG- domain, is that a

domain that's present in mamali an hyal uroni dase

pr ot ei ns?
A Yes.
Q ay. It'sin-- it's present in the

five human hyal uroni dase proteins?

A. No. | think there's one that |acks it
because it's a truncated protein.

Q Okay. |Is the Hyal-EG- domain present in
t he Hyal -1 and PH20 proteins?

A. | think so.

Q Al right. So let's go wth sone really
basi ¢ concepts. Wiat is the primary structure of
a protein?

A. It is the am no acid sequence of a

pr ot ei n.
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Q \What's a pol ypeptide?

A. A polypeptide is a chain of am no acids
i nked by am de bonds forned between the carboxyl
and one am no acid and the am no end of anot her
amno acid. This process is repeated
indefinitely to forma |onger polyner called a
pol ypepti de.

Q Is there a difference between a
pol ypeptide and a protein in the term nol ogy you
use?

A. Sonetinmes. |It's a sloppy term nol ogy.
So you wll sonetines find in the literature
people will refer to things of 50 or so am no
acids and less in length as a pol ypeptide rather
than a protein.

This gets conplicated when you're dealing
wi th hornmones like insulin, which are right
around that nunber, and which usually gets
referred to as a protein. So it is not a
har d- and-fast term nol ogy.

Q Do -- dothe two terns -- are they used
i nt er changeabl y?

A. Frequently by people. kay.

Q Wuuld you use the word "pol ypeptide" to

refer to something which has a three-di nensi ona
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structure, or would you use a protein termto use
that -- to connect that reference to structure?

A. Unfortunately, that's also sloppy. You
coul d i magi ne using pol ypeptide to refer to
sonet hing that doesn't have a structure, that's
just a linear polynmer. But it's not -- it's not
established as a termthat way. It gets used
that way sonetines. Oher tines, it's sinply a
synonym for protein.

Q If some of ny questions today use the
two words "pol ypeptide" or "protein" in a way
that you think has sonme significance as a
difference between the two, just |let nme know
because if -- you'll see there are -- those two
words very frequently in the docunents.

A.  Yes. You should do the sanme if | use
themin a way that's not clear. Because as |
said, this is sloppy on the part of scientists
unfortunately.

Q Oay. Wat is a protein secondary
structure?

A. So there are elenents of what are called
secondary structure that involve hydrogen bond
i nteractions between amno acids in the primary

structure.
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Two of these elenents of secondary
structure involve hydrogen bonds between residues
that are literally next to each other in the
sequence. Those are call ed al pha heli ces,
because of the shape that they make, or beta
turns, because of the shape they nuake.

The ot her kind of secondary structure
elenent is what's called a strand of a beta
sheet. And when you have nore than one strand,
it's called a beta sheet. They can be parallel
or antiparallel, and they involve hydrogen bonds
bet ween residues that are distant -- nore distant
fromone another in the sequence. They're not
consecutive. Ckay?

Those three el enents of structure
constitute the well-known secondary structure
features of proteins. And nost proteins contain
a mxture of those, although some are purely
helical, for exanple.

Q And in the protein structure, these
secondary structures are interspersed with other
sequences which are not as defined or rigid in
their structure; is that right?

A. Yes. That's exactly the right way to put

it. They are |oops. W call themoften | oops.
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They can of indetermi nate I ength. You can have
very large loops. You can have small |oops. And
those are not classified technically as secondary
structure.

Q And then just the last one is: Wat's
the -- what is a protein's tertiary structure?

A. So these individual secondary structure
el enents can be visualized as independent
entities. The tertiary structure involves how
the protein folds up to bring all of those
el enents together to nake a conpact structure.

It isn't always globular, but it's nore conpact
than when it's a |inear sequence.

And the interactions between those
el enents are what hold the whol e gl obular protein
t oget her.

Q Sois it fair to say that the tertiary
structure is the structure that results fromthe
fol ding and arrangenent and packing of all of
these different secondary structures and ot her
unstructured regions of the protein into a final
state of a structure?

A. To arelatively stable state. You can
have situations where there are nore than one

tertiary structure, depending on conditions.
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Q Sol'mgoing to try to say this
correctly, but if | said "for a polypeptide to
function as a protein," is that a phrase that
makes sense to you?

A. It does now that we've gone over the
t er m nol ogy, yes.

Q Al right. For a polypeptide to function
as a protein, it nust be able to forma stable
tertiary structure under physiol ogi cal
conditions; is that right?

A. No. Unfortunately, it's not.

Q Oay. Wuat's wong with that statenent?

A. It doesn't apply to al
pol ypepti de/ proteins. W now know that there are
a nunber of proteins in virtually all living
organisns that are intrinsically disordered.

Nanely, on a tinme-average basis, they do
not seemto have either any secondary structure
or tertiary structure, and yet they exist in the
living organi smand the organismpres- -- has
preserved this over evol ution.

Q Is the human PH20 protein a protein that
forms a stable tertiary structure under
physi ol ogi cal conditions?

A. Fortunately, yes.
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Q Okay. So that question | asked woul d be
true for human PH20?

A Yes.

Q Al right. Is it true that -- and I"']|
use this for human PH20, since we're speaking of
that. Does the naturally occurring -- the
natural ly occurring human PH20 protein have only
a single conpact biologically active fold inits
native state?

A.  As far as has been determ ned, | believe
that's true.

Q Gkay. And do you agree that a
PH20 protein nust forma stable tertiary
structure or physiological conditions to exhibit
enzymatic activity?

A.  Yeah.

(Reporter requested clarification)
MR. KUSHAN: Exhibit enzymatic activity.

A. Yes. That's generally considered to be a
requi renment.

BY MR KUSHAN:

Q Do you enbrace the principle that
structure dictates function in a protein?

A. Yes. Again, with some qualifications

i ke those peculiar disordered proteins where you
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woul d have to talk about it differently, yes.

Q W've used the word "folding," and |'ve
al so seen the word "fold" used as a noun. |Is
the -- is a protein fold the protein's tertiary
structure?

A. Usually. GCccasionally, it could refer to
t he secondary structures, but usually that's
cont ext obvi ous.

Q Al right. So "fold" could refer to the
fold of a discrete domain in a protein structure?

A.  Yes.

Q Oay. So if |I say -- if a scientist uses
the word "fold" generally in connection with the
protein, that's when they would be referring to
the entire tertiary structure?

A. Normally, that would be the default
i nterpretation.

Q GCkay. So when a protein |ike PH20 folds,
does it proceed through internedi ate states or
structures before it reaches its final folded
tertiary state?

A. It's thought to for all proteins that
fold, but it has not been determ ned
experinmentally for PH20, as far as | know.

Q Wien -- and just generally for those
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proteins that do proceed through internediate
states, those are transient states in the process
of folding before the protein adopts its final
tertiary structure; is that right?

A. Under normal physiol ogical conditions,
yes.

Q And the internediate structures or
i ntermedi ate states have different
t hr ee- di nensi onal shapes conpared to the fina
structure?

A. It depends on what you nean by different.
| like to think of it in ternms of altitude. Al
right? For sone of these internediates, if you
| ooked at themfrom 1,000 feet, you wouldn't be
able to tell that they were different fromthe
final folded protein. But neverthel ess, there
woul d be differences, which would be clear if you
got cl oser.

For others, even at 1,000 feet of
altitude, they don't ook |like a final folded
protein. So there are nultiple internediates,
and their difference fromthe final folded
protein is not the sane.

Q I'magoing to use ny hands because

soneti mes, when we speak of structure, it's hard
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to do it wth words.

Is there -- is it -- is it possible that
the internediate states are not as tightly packed
as the final protein structure?

A. So you're using your hands correctly.
Ckay?

That's -- there is sonmething called a
nol ten gl obule, which is an internediate in the
fol ding of many proteins, sone people believe
nearly all proteins. A nolten globule may have
nost of the sane secondary structure el enents
that the final folded protein has, but they have
not yet coal esced into a conpact form |nstead,
they are like you did with your hands, they are
somewhat separated and very | oosely interacted.

Yes, that is a possible structure of an
internediate in the folding of many proteins.

Q So when you introduced nmutations into a
naturally occurring protein, does -- can that set
of -- or can those nutations cause the protein to
m sfold relative to the naturally occurring
protein?

A. (Cccasionally. GCkay. For sonme nutations.
It is usually not the case for nost nutation.

Q Do the nunber of changes that are nade to
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the ami no acid sequence effect how frequently
t hose m sfol ding events occur in the protein?
A. It can. It's probably protein dependent.
Q Is it fair to say that even a single
am no acid change can prevent a protein |ike PH20
fromadopting its nornal finally fol ded state?

M5. MARTIN. Object to form

A. It's known for sonme proteins that there
are single amno acid nutations that appear to
result in the production of no stably fol ded
protein. Wether that happens by the process you
are -- you are trying to indicate is not -- not
always clear. It could sinply involve the
failure of the protein to exit fromthe
endoplasm c reticulum For exanple, the protein
m ght still be nostly fol ded.

So the nunmber of nutations that have been
made in proteins across the spectrum of proteins
t hat have been nutated where a single point
mut ati on causes the inability of protein to fold
at all, that's a pretty small nunber.

Q Is it possible that a nutation wll cause
the protein, at |least a portion of the protein,
to have a different structure relative --

different |local structure relative to the native
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protein structure?

A. That has happened in sone cases. Nearly
all of the cases with which | amfamliar involve
proteins that are flexible, that have nmultiple
domai ns whose rel ative arrangenents are not
terribly tight. That would not be the case for
PH20.

Q Can nutations cause proteins to
aggr egat e?

A. Yes. Sickle cell henpglobin is one
exanpl e.

Q And you study aggregation frequently in
your own research; is that right?

A. W encounter aggregation in our own
research. But yes, we have studied it as well.

Q You are not trying to cause aggregation?

A. No. In the case of my work on
neur odegenerati ve di seases |like A zheinmer's, we
are trying to prevent it.

Q Can aggregation occur during the process
of protein folding if there has been a nutation
to the protein?

A. It can occur even if there hasn't been a
mutation in the protein depending on the external

conditions. GOkay. But usually, that's
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concentration dependent. And it typically
requi res nonphysi ol ogi cal concentrati ons.

Q Can aggregation occur within the cel
during transcription/translation?

A. Yes. It can. And often, that's the
result of overexpression that occurs because of,
say, a pronoter nutation.

Q Can it occur because a nutation causes a
different rate of folding or different pattern of
folding inside the cell?

A. That will take sone -- sone discussion if
you want a conplete answer because the rate and
patterns of folding involve rather different
t hi ngs.

Proteins have to fold within a defined
time period, otherwise a partially folded protein
m ght accidentally get degraded while it hasn't
got enough tinme to conplete the folding. There
are proteins, for exanple, that if they -- if
they weren't protected fromthat in sone fashion
would literally take mnutes to hours to fold --
to be synthesized, nmuch less fold. So that's an
I sSsue.

As far as the pattern of folding is

concerned, | think I need to understand what you
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nmean by that word.

Q So when a proteinis folding as it's
being translated -- maybe we should start with
that point. So transcription takes it from DNA
to the RNA, then RNAis the translation into the
protein sequence where it assenbles the am no
aci d sequence, right? So far so good?

A. So far so good.

Q Okay. During the process of translation
is folding beginning as the protein is being
translated inside the cell?

A.  So nobody knows that for sure.
Experinents that were done suggest yes. But it
is conplicated because anti bodies were used to
detect the folded formof the protein, and the
anti body could be inducing the folding. Al
right. But what evidence there is suggests that
the protein probably starts to fold during
synt hesi s.

Q So you have a native protein which has
occurred in an organi sm because it's survived
this evolutionary pressure. So that's a stable
protein. It is a protein that has persisted over
many years and now is -- is sonething which

yields a stable structure in the final folded
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state. Right?
A, Wll, stable enough.
Q Stabl e enough
VWl |, are proteins inherently unstable?

A. They are to sone extent because,
remenber, proteins nmust turn over. There are
only one or two inmmortal proteins in the human
body. Al the others nust be constantly degraded
and resynthesized. And if a protein were as
stable as a rock, all right, that frequently
woul d be bad because it would accunulate. In
fact, there are nutations that would give you ALS
that do exactly that to a protein. They nmake it
far nore stable than it shoul d be.

Q So in that process of translation, the
nati ve sequence of the protein has survived
what ever has happened over eons of tine, to
survive the process of folding to yield these
stable proteins that exist in the native state?

A.  Yes.

Q Oay. So if you introduce nutations --
different amno acids into that sequence, that
can alter the rate at which those proteins wll
fold. R ght?

A. It can, theoretically.
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Q And if that happens, that is sonething
that may cause the protein to either not fold in
the tine span we referred to earlier that would
cause it to be degraded by the cell, right?
That's one possibility?

A. That's one possibility. It doesn't seem

to be the nost common thing that can happen.

Q Is there some -- another bad outcone?
A. It's hard to know whet her you woul d
always call it bad. But the nost common result

of a nutation that affects what you would call
folding affects the stability of the fol ded
protein not the ability of the protein to reach
that state. That is, by far, the nbst common.

Q ay. Just at a high level, what causes
proteins to aggregate?

A. So there are a nunber of factors. One is
concentration. Al right? Sonme proteins you can
concentrate themuntil you are blue in the face
and they will not aggregate. But other proteins,
at certain threshold concentration, may
aggregate. And what keeps themfrom doing so in
the cell is that they are at a | ower
concentration. That's one thing.

Another thing is -- | will use again
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sickle cell henogl obin as an exanple. A nutation
in the protein mght create a patch that didn't
exi st before that allows the protein to

sel f-associate. And that can form an
aggregation. In the case of sickle cel

henmogl obin, it forms fil anents.

Q So those -- those interactions, those are
hydr ophobi ¢ patches that becone exposed on the
surface of the protein?

A. O that are created on the surface, yes.
Those are the nost commobn ways that you woul d see
that kind of aggregation, would be hydrophobic.

Q And when those interactions occur, those
are basically randominteractions between the
| ocations on the proteins that are interacting
wi th each other, right?

A. No. It can be, but in the case of sickle
cell henmpglobin it is an extrenely precise
interaction.

Q Sol was -- soif I -- | amtrying to
make sure | understand.

The hydrophobi ¢ patches that may be
exposed by a mutation, they can interact with any
ot her hydrophobi c patch of another nol ecul e that

is in the environnent of that protein, right?
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A.  No.

Q No. kay.

A. No. Not with any kind of reasonable
affinity. Because there -- you are thinking in
ternms of the enthal py of interaction due to a
hydr ophobi ¢ patch. But renenber, there is al so
shape conplenentary that's inportant, because you
have to excl ude water.

So only patches that are suitably
conplenentary are likely to formthe kind of
interaction that would | ead to the aggregation
you are thinking of.

M5. MARTIN. So -- sorry. But we have
been going for alnobst an hour. Geg, do you need
a break?

THE WTNESS: | am okay for another 20,
30 m nutes, | think.

MR. KUSHAN: Al right.

M5. MARTIN. Al right.

THE WTNESS: But then, yes. Thank you

M5. MARTI N Ckay.

BY MR KUSHAN:

Q Do you agree that sone amno acid

nmut ati ons made to a protein can cause that

protein to beconme nore prone to aggregation?
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A. Yes. That can happen. It is not -- it's
not a common consequence.

Q Wen you say "conmon," give ne sone
context for that.

A If | make, typically, 100 nutations in a
protein, okay, one or two mght do that. None of
them m ght do that. But it's -- | have never
seen a case where 20 or 30 do that.

Q So you have not seen a case where one or
two, maybe just say three, nutations nmade to the
am no aci d sequence caused a protein to
aggregate?

A.  Maybe once.

Q Is it fair to say that aggregated
proteins tend to be degraded by those internal
cel lul ar mechani sns nore frequently than regul ar
proteins or native proteins?

A. No. That's not a statenent that | think
you woul d want to nake.

Sonetinmes the aggregates can be degraded
by a process call ed aut ophagy, where -- which is
a Geek termfor self-eating -- where the protein
has ways of engulfing those aggregates and
di gesting themand mlyses them

But in many cases, they can be resistant
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to digestion and they can accumnul at e.

Q |Is protein aggregation a concern for
phar maceuti cal devel opnent ?

A It is, but nore commonly for issues of
storage and i mrunogenicity than for efficacy.
Usually the proteins that are enpl oyed
pharmaceutically -- | amthinking of things |ike
anti bodies. Al right? -- have been carefully
devel oped so that they don't have that kind of
problem But on long-termstorage, if the
t enper at ure changes or sonet hi ng goes wong, you
can have sone m sfol ding and aggregation. And
t hat can be an issue.

Q And just the phenonmenon of aggregation of
a protein in solution, you re aware of that,
that's the context we just were discussing. Can
aggregates formthat eventually becone
particul at es?

A. Onh, yes. You can get -- you can get
turbidity as a way of determ ning that
aggregation has occurred. But you can al so have
aggregates that are conpletely sol uble.

Q If an enzyne |ike PH20 started to form
aggregat es because of nutations, just take that

hypot hetical, would the -- if it forns
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aggregates, is the enzyne able to be
enzymatically active when it's in the aggregate?

A. It could be.

Q Is it possible it mght not be?

A. That's al so possible. It would depend on
the nature of the aggregation.

MR, KUSHAN: You know, you said you
wanted -- you had another 20 m nutes in you, but
| would actually suggest we take a break now, if
that's okay with you.

THE WTNESS: It's okay with ne.

MR, KUSHAN: All right.

THE VI DEOGRAPHER: All right. Going off
record at 10: 04.

(Recess taken)
THE VI DEOGRAPHER: Back on record at
10: 20.
BY MR KUSHAN:
Q Dr. Petsko, did you speak with counse
during the break?
A.  About the case, no.
Q Al right. If you can go to your
declaration, and go to page 123, paragraph 241.
A. Wit a nonent. Page 123. Wat was the

par agr aph nunber agai n?
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Q 241.
A Ckay.
Q And do you see in paragraph 241 you

reproduced claim11 of the '600 patent?

A Yes.
Q Al right. Inthe first line of the
claim there is -- you see there are the words

"nodi fied PH20 pol ypepti de"?

A.  Yes.

Q Sothis claimis directed to nodified
PH20 pol ypepti des, right?

A Yes.

Q Oay. And look at the first paragraph
under that. That's a paragraph that is requiring
the nodified PH20 pol ypepti de to have 95 percent
sequence identity with one of a list of
referenced sequences, right?

A. No. It's at least 95 percent.

Q At least 95 So 95 percent or higher

sequence identity?

A, Yes.
Q Ckay.
M5. MARTIN. I'msorry. Can we go off

the record for one second?

MR, KUSHAN: Sur e.
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THE VI DEOGRAPHER: All right. Going off
record at 10:22.
(Recess taken)
THE VI DEOGRAPHER: Back on record at
10: 23.
BY MR KUSHAN:

Q W were just starting to talk about
paragraph (a) of the claim and you' ve clarified
that it specifies that the nodified PH20
pol ypeptide has at | east 95 percent sequence
identity.

A Yes.

Q And those are a sequence identity
relative to a nunber of referenced sequences,
right?

A Yes.

Q And do you understand that those
sequences are w | d-type hunman PH20 pol ypeptide
sequences?

A.  Yes.

Q Do you understand that they have varying
truncations at the Cterm nus?

A Yes.

Q Okay. So they are between 430 residues

to 465 residues in | ength?
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A.  Yes.

Q Al right. 95 percent sequence identity
of a protein between 430 and 465 residues. Have
you cal cul ated how -- cal cul ated how many changes

t hat enconpasses?

A. Yes. As | recall, it's between |ike 17
and 23 or 24.
Q Al right. 1 think for the 95 percent

sequence identity to 430 --

A. Oh, sorry. Not for the short one.

Q | think it's 20 -- | think it's 21 to 23
for 95 percent sequence identity. But that's
roughly consistent with your recollection?

A Yes.

Q ay. So the -- according to
paragraph (a), that's -- would permt a nodified
PH20 pol ypeptide to have up to 21 to 23 changes
toit?

A.  Yes.

Q And do you understand those changes can
be -- one kind of change could be a substitution
of the am no acid?

A Yes.

Q Another kind could be a deletion of an

am no aci d?
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A.  Yes, | think so.
Q And a third kind would be an addition of
an amno acid. That would al so count as a change

that gets calculated as part of the sequence

identity?
A. If it doesn't cross the threshold.
Q Correct.
A Yes.

Q Okay. So then in paragraphs (b) and (c),
t hose two paragraphs specify that there's a
particul ar substitution at position 320 of the
sequence, and then the choices for that
substitution are enunerated as four options in
this claimin paragraph (c); is that right?

A Yes.

Q Al right. So the claimlanguage
specifies nodified PH20 pol ypepti des that can
have up to 21 to 23 changes and where one of
t hose changes is a change at position 320 to one
of four alternative amno acids, right?

A Yes.

Q Is there any |language in claim1l which
restricts the positions at which changes can
occur, other than position 3207?

A. Not as far as | know Well, it does say

U S. Legal Support | ww. usl egal support.com

55

Petitioner Merck, Ex. 1131, p. 55
Merck Sharp & Dohme LLC v. Halozyme Inc.
PGR2025-00053



Gregory Petsko, Ph.D.
Decenber 04, 2025

© 00 N o o b~ W DN PP

N N NN NN R P PR R R R R R R
a A W N P O © 0o N O o0 M W N +— O

"to maxi m ze identical residues, and wherein
term nal gaps are treated as non-identical," so
dependi ng on how you |line up the sequences. But
basi cal ly, yes.

Q So anywhere across the let's say --
Sequence ID 3 is a 447 residue protein, right?
Do you renenber that?

A Yes.

Q GCkay. So let's gowith Seq ID 3 for a
mnute. So in Seq ID 3, that neans this | anguage
in the claimwould allow the substitutions to
occur at anywhere fromposition 1 to 447 in the
sequence?

A.  Excluding position 320, yes.

Q Yes. Al right. Does any |anguage in
the claimrestrict what am no acid could be put
into the sequence as a substitution of a
wi | d-type sequence -- of a wild-type residue?

A. Not as far as | know.

Q And nothing in the claimlanguage
prohi bits deletions fromoccurring within the
pol ypepti de sequence?

A. Let me ook again. | think that's right.

Q Okay. So do you agree that these clains
are defining sets of different nodified PH20
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pol ypepti des?
M5. MARTIN: Object to form

A. | wouldn't use the term"sets."
Q Wat word -- what word woul d you use?
A. | wuld use -- | would say that this

cl ai m defines a genus of proteins.
Q Rght. So you're famliar with the
t erm nol ogy of genus and species in the context
of patents?
A. 1've been given the informtion about
t hat over the years, yes.

Q Oay. So claiml is defining a genus of

nodi fi ed poly- -- PH20 pol ypeptides, right?
A Yes.
Q And one -- and one of those would be a

speci es of nodified PH20 pol ypepti de?

A. That's one of the terns that's used.

Q Ckay. Geat.

Do you know how nmany different species of

nodi fi ed PH20 pol ypeptides are captured by the
| anguage of claim1?

A. | haven't calcul ated that nyself.

Q Are you aware that Dr. Park cal cul at ed
t hat nunber ?

A Yes.
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Q And you reviewed his decl aration?

A.  Yes.

Q I'magoing to hand you Exhibit 1004 from
t he 0003 proceedi ng.

A, Um hmm

Q If I could have you turn to
par agraphs 168 to 171, which are towards the back
end, about page 90 --

A. I'malready there.

Q You're already there. Perfect. Ckay.

So from1l -- paragraphs 168 to 171,
Dr. Park has outlined how he cal cul ated the
nunber of different polypeptides that are
captured by the | anguage of claiml1. D d you
find any errors in Dr. Park's cal cul ati ons?

A. No. | didn't attenpt to reproduce them
t hough.

Q So would you agree that approxinately
1.35 tines 1066 in different polypeptide sequences
woul d satisfy the paraneters that are set forth
inclaiml of the '600 patent?

A. | wouldn't disagree.

Q Oay. And if you look at his table on
page 96, he has cal cul ated nunbers for sone of

the different paraneters where smaller nunbers of
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changes down to 17 were made. And that | ower

nunber is 6.14 tinmes 1049 different pol ypeptide

sequences?
A, Yes.
Q Al right. | my use that nunber

6.14 tinmes 1049, as an approximation of the scale
of this genus; is that fair?
A.  Sure.
Q So we're in agreenent that at |east
1049 or greater different am no acid sequences
woul d nmeet the requirenents of, one, having
95 percent sequence identity to Sequence I D No. 3
and, two, including one of the four alternative
am no acids at position 3207
M5. MARTIN. Object to form
A. Assuming there are no errors in the
calculation, that's the nunber that's given in
this table. But | need you to repeat the various
criteria that you nentioned, please.
BY MR KUSHAN:
Q Sure.
The criteria are that the nodified PH20
pol ypepti de sequence has 95 percent sequence
identity to Seq ID No. 3, and that it includes

one of four alternative am no aci ds at

U S. Legal Support | ww. usl egal support.com

59

Petitioner Merck, Ex. 1131, p. 59
Merck Sharp & Dohme LLC v. Halozyme Inc.
PGR2025-00053



Gregory Petsko, Ph.D.
Decenber 04, 2025

© 00 N o o b~ W DN PP

N N NN NN R P PR R R R R R R
a A W N P O © 0o N O o0 M W N +— O

position 320.

And my question was: That's at | east
1049, and likely greater, as a nunber?

M5. MARTIN:  Sane objection.

A. | can't accept the statenent "likely
greater.” | haven't done the cal cul ation
BY MR KUSHAN:

Q Al right. Soif we want to just go
back.

So if you |l ook at the second row of the
tabl e on page 96 fromDr. Park's declaration. So
that's assum ng that the reference sequences has
447 am no acids, which is the |l ength of the Seq
I D No. 3, right?

A Yes.

Q Al right. And 22 changes reflects
95 percent sequence identity of the pol ypeptide
sequence with 447 am no acids?

A. Yes, | think that's right.

Q And then you see in the third col um,
position 320, there are four options as the
paranet er there?

A Yes.

Q GOkay. And so based on those paraneters

of the 447 am no acid sequence, 95 percent
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sequence identity, along with 22 changes and four

options at position 320, that translates into 1.5

times 1063 different pol ypeptide sequences, right?

A. Assumng there are no errors in the
calculation. | haven't verified it.

Q ay. And you don't have a basis for,
t oday, disputing that nunber as accurate?

A. As | said, | don't disagree.

Q Could you go to your declaration again
and go to paragraph -- I'msorry -- page 125,
par agr aph 244.

A. Paragraph?

Q 2447

A Yes.

Q You state in paragraph 244 your opinion
that neither claim1l nor claim?2l expressly refer
to any hyal uroni dase activity or any required
| evel of activity.

In the genus of pol ypeptides that are
defined by claiml, would you agree that there
are enzymatically active, properly folded,
nodi fi ed PH20 pol ypepti des?

A Yes.

Q Ckay. And so sone nunber of those 1049

- pl us pol ypepti de sequences will be properly
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fol ded PH20 proteins that are enzymatically

active?
A.  Yes.
Q Do you know how many?
A, No.
Q Do you have an approxinmation that you can

come up with of how many m ght be?
A.  Not an approxi mation, no.
Q Do you think it's closer to the 1049

scal e, or sone smaller nunber?

A | think it's alot of them

Q \What does that nean?

A. A large nunber.

Q Is that, |ike, 100, 0007?

A. Well, on the scale of 1049, that would not

be a large nunber. | think it's a | arge nunber
But | don't know how | arge.

Q So you have -- you have a perception it's
a large nunber. Can you just put me on --
somewhere on that scale of 0 to 1049 --

A. No. | don't think that |evel of
specul ation is appropriate.

Q Do you agree that there are a | arge
nunber of pol ypepti de sequences that are not

properly folded within that set of protein
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sequences?
A. Now | feel Iike asking you what you nean
by "a large nunber." But the answer is: | don't

know how | arge that nunber is.

Q How would a person of ordinary skill in
the art determ ne what that nunber is in the
2011, 2012 tineframe; of -- of active, properly
f ol ded PH20 pol ypepti des?

M5. MARTIN: Object to form

A. A person of ordinary skill in the art
woul dn't do that.
BY MR KUSHAN:

Q That's a slightly different answer -- or
slightly different question. W wll talk -- |
think that's a question you address in your
decl arati on about whet her soneone woul d go down
that path. | just want to have a starting point
here of under st andi ng.

| f someone were asked in 2011 or 2012 and
they were a person of ordinary skill in the art,
and they were asked to determ ne the nunber of
PH20 pol ypeptides in that genus of claim1l, that
were properly folded and enzymatical ly active,
how woul d they go about doing that?

M5. MARTIN. Object to form
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A. They woul dn't even go about doing that.
BY MR KUSHAN:

Q Can you -- again, nmy questionis, | am
asking that person to do that. And | am aski ng
you to tell ne how they would do that.

A. Wiat I'msaying is that would be their

answer. They would say, | amnot -- | won't do

t hat because there isn't a sinple way to do that.

Q Is it possible to calculate that nunber,
in 2011, 20127?

A. | don't believe so.

Q Is it possible to experinentally
determ ne which ones are properly fol ded and
enzymatically active in 2011 or 20127

M5. MARTIN. Object to form

A. Not fromexperinenting on the entire
ensenbl e.

BY MR KUSHAN:

Q Could you go to page 188, paragraph 390,
of your decl aration.

A. Page 1887

Q Yes.
A.  Yes. \Which paragraph?
Q 390.
A Yes.
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Q So at paragraph 390, you state your
opi nion that: "POSAs understand that the set of
claimnodi fi ed PH20 pol ypepti des that satisfy the
cl ains share many conmmon structural features.”

A, Um hmm

Q Then if | could have you, the next
par agr aph, paragraph 391. You say there that the
cl ai med nodi fied PH20 pol ypeptides that fold are
alimted set of structurally honobgeneous
pr ot ei ns.

A.  Yes.

Q So you're explaining in these two
paragraphs that within -- or that claim1l is
directed to a set of nodified PH20 pol ypepti des
that are -- have particular structural features,
right?

A. They have structural features in conmmon.

Q Structural features in comon.

Can you list for ne what the comon
structural features are of that set?

A. So every protein in that set, every
protein in that set will contain an am no acid
sequence that is at least 95 percent identical to
the am no acid sequence of one of the reference

proteins referred to in the clains. Al right?
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That's a common structural feature. It limts
t he space that those, that that sequence, that
the proteins can have.

Q Is that the only common structura
feature?

A. That is the structural feature that is
nost conmon to all of them They have additi onal
ones that is comon -- there's another one that's
common to all of them They will all have a
particular am no acid substations at residue 320,
which is one of only three residues. That's
anot her common structural feature.

Q Are there other common structura
features shared by this set?

A. Those are the two that are npbst common
to -- that are common to all the nenbers of the
set.

Q If you could go to paragraph 395 of your
decl arati on.

A, Um hmm

Q That's on page 190.

A, Un hmm

Q Is one of the comon structural features
of the clainmed nodified pol ypeptides the set of

critical residues that enable themto fold and
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function that are conserved?

A. Not all of the sequences in this genus
w Il have all of those residues. But nost, many
of them nost of themwll. And those wll share
that common feature. Those that do.

Q So these are, these are the conserve
residues in, that you mght see in an alignnent
of honol ogous PH20 pol ypeptides, right?

A.  Yes.

Q Sonetinmes those are called invariant
resi dues because they don't change in the
position as to the identity of the amno acid
anong the honol ogous proteins, right?

A. Yes, that's how they are referred to
frequently.

Q Wuuld you also refer to them as essentia
resi dues?

A. No. That would usually involve a bit
nore di scussion. You would refer to themas a
variant or sonetinmes conserved.

Q Are those conserved or invariant residues
essential to formthe structure of the fold of
the protein?

A.  Many of themw || be.

Q Are sone of those conserved residues
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essential for the protein to exhibit its
enzymatic activity?

A, Some will be.

Q If you can | ook at paragraph 396.

A Yes.

Q Once you' ve | ooked at that, is another
common structural feature of the clained nodified
pol ypeptides that they all have the sane
al pha-beta barrel fold?

A. No. You don't know that for certain.
But you do know that a vast nunber of themwl|
have the al pha -- that al pha-beta barrel fold
because of the requirenent of 95 percent sequence
identity with proteins that do have the -- that
al pha-beta barrel fold.

Q Are you speaking of the al pha-beta fold

that is the one observed in the human PH20

pr ot ei n?
A.  1'm speaking of that specific al pha-beta
barrel fold. It's a subset of a common

al pha-beta barrel super famly.
Q Al right. And just so I'm-- | make
sure | amclear about this in nmy own m nd.
Is the al pha-beta barrel fold of the
human PH20 pol ypeptide, is that also called the
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tertiary structure of the human PH20 pol ypepti de?

A It's part of the tertiary structure
because there are other elenents in the protein
besi des that particul ar subdomain, if you wll.
But yes, it is part of the tertiary structure.

Q Sois it fair to say that -- that a
portion of the am no acid sequence of the human
PH20 pol ypeptide is responsible for creating the
al pha-beta barrel fold in the PH20 protein?

A. | wouldn't use that term nol ogy, no.

Q How woul d you explain the relationship
between the part of the sequence in the part that
causes the fol ded protein?

A.  You used the phrase "responsi ble for

creating." That's an active verb.
Q Right.
A. Ckay? | would say that there was a

particul ar sequence in the conplete sequence of
the protein that is -- what's the exact word |
want to use? -- that is contained wthin the
al pha-beta barrel fold. Okay?
The way you phrased it, it inplied a
mechani sm and | don't think we want to do that.
Q The amno acid sequence, the primary

structure of a protein, will dictate the ultimte
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tertiary structure of the protein, right?

A. Under nost circunstance, yes.

Q So when you're referring to the
rel ati onshi p between the am no aci d sequence and
t he al pha-beta barrel fold of PH20, is it fair to
say that the am no acid sequence in its entirety
is going to be responsible for creating the
tertiary structure that represents that
al pha-beta barrel fold of PH20?

A. The am no acid sequence of the protein in
its entirety, okay, is responsible for the
entirety of the tertiary structure. Wthin that,
there is a set of residues that is conpatible
with an al pha-beta barrel fold and adopts that
fold. Ckay.

Q Al right. If you I ook at paragraph 400
of your declaration, and you can | ook at
par agr aph -- pages 191 to 192.

A Yup.

Q So you have an observation that you've --
illustrating the al pha -- common al pha-beta
barrel fold as w | d-type PH20.

Just a clarification, when you're saying
wi |l d-type PH20 there, you're referring to
wi | d-type human PH20, right?

U S. Legal Support | ww. usl egal support.com 70

Petitioner Merck, Ex. 1131, p. 70
Merck Sharp & Dohme LLC v. Halozyme Inc.
PGR2025-00053



Gregory Petsko, Ph.D.
Decenber 04, 2025

© 00 N o o A W DN P

N N RN N NN P P PR R R R R R R
a A W N P O © 0o N O o0 M W N +— O

A.  Yes.

Q Okay. So these are four structures that
share the al pha-beta barrel fold that you're
illustrating on page 192, right?

A Yes.

Q And is there a portion of those
structures that you've illustrated which is not
the entire protein that is -- that is the
al pha-beta barrel fold, or is the entire protein
structure the al pha-beta barrel fold?

A. No. A large portion of the protein is
the -- is the al pha-beta barrel fold, but there
are other parts that are not part of that,
strictly speaking.

So if you ook at the first figure,
you' re | ooki ng down the nmouth of the barrel in
that hole in the center that |ooks a bit |ike the
hole in a donut. All right? You' re |looking into
the mouth of the barrel. 1In fact, you' re | ooking
fromthe end termnal side -- fromthe C-term nal
side of the barrel. Ckay.

The helices that are imedi ately around
those beta strands are part of the al pha-beta
barrel fold. But sonme of the |onger ones, Ilike,

for exanple, to the far left, there's a very |ong
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helix that's going at a slant, that would be an
additional tertiary structure conponent that
isn't necessarily part of the al pha-beta barrel
per se. The al pha-beta barrel fold can
accommodate a |ot of things around it, and
inserted into it, in sonme cases.

Q So when you refer to the common

structural features of the clained nodified PH20

pol ypeptides -- and you can go back to --
A, Um hmm
Q -- paragraph 396, if you w sh
A Yes.
Q -- you say one of the commopn structura

features is this al pha-beta barrel fold, right?

A Yes.

Q And is that shared by all of the mem --
species in the genus?

A. It's shared by all of the species in the
genus that give a stable protein fold.

Q Is it possible to know which portion of
the genus will produce that stable fold that
gives rise to that structure?

M5. MARTIN. Object to form
A. If you | ook at the sequences, you can

tell whether or not you have significant changes
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in the residues that nake up the al pha-beta
barrel fold, and that will give you a way of
predi cti ng whether or not that fold is likely to
be preserved in that particular variant.

BY MR KUSHAN:

Q Are those residues you just referred to
the set of the variant residues that are shared
by PH20 proteins that are honol ogous to each
ot her ?

A. Oh, those are sone, but there are many

others that will accommpdate -- can be
accommodated in this fold. It is a very tolerant
fol d.

Q Ddyou -- okay. I'mjust trying to

under st and.

How woul d a person of skill in the art
| ooking at the information in the '600 patent or
t he common di scl osure know whi ch positions are
necessary for creating the al pha-beta barrel
fol d?

A. Well, again, I'mnot confortable wth
sone of the words you're using. | wouldn't say
“creating," for exanple.

If you want to -- if you want to know

whet her a particul ar sequence is conpatible with
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t he al pha-beta barrel fold, you could do that
relatively easily, both in terns of a multiple
sequence alignnent, to show you what m ght be
still possible, but you can also, and it's the
first thing | would do, is |look at the data in
the patent to see if those particul ar sequence
changes have been explored for those residues and
if those residues retained -- if those sequences
retained activity. Al right? So that's --
that's one of the first things you would do.

But you al so know that very few protein
fol ds have been studied as extensively as this
one. All right? And so there is a w de anount
of information avail abl e about the tol erance of a
fold like this for sub- -- amno acid
substitutions. You can also draw on that
previ ous information.

Q Soif I"'mlooking to identify a set of
positions in the PH20 pol ypepti de sequence
that -- I'"'mgoing to use the word "enable the
sequence to adopt."”

A. That w il do.

Q Oay. So if I'mlooking for the
positions that will enable the nodified PH0
pol ypepti de sequence to adopt the al pha-beta
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barrel fold, has the patent identified which
positions will cause the sequence to do that?

A. The pat- -- the patent has identified a
| arge nunber of those positions, yes.

Q And how does it -- what part of the
patent is doing that?

A. The part where you | ook at whether or not
a substi- -- a set of substitutions where it
retains activity. Al right? "Activity" in this
case is a proxy for formng a proper fold. Al
right? You can't have activity w thout the
proper fold.

So if you ook at that, you can say this
position, for exanple, is conpletely tolerant.
Al'l 15 substitutions that were tried still
retained activity. That will tell you that that
particul ar position can be substituted nore or
| ess whenever you want. Anot her position nm ght
be conpletely intolerant. That will tell you
sonet hing as wel | .

You know how t hose positions map onto the
al pha-beta barrel fold because you have the
honol ogy nodel of the PH20 structure.

Q So let ne parse those points a bit.

So one thing you nentioned was that the
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proteins that have retained activity, those are
the proteins that you can say have adopted the
al pha-beta barrel fold?

A.  You would be confortable saying that,
right.

Q For a protein that is not active, can you
assunme that the protein has adopted an al pha-beta
barrel fol d?

A. In sone cases, you can assune it probably
has if those are, for exanple, substitutions
directly at the catalytic site. 1In other cases,
you may not be able to be as sure.

Q So unless it's a nutation that has been
identified at a position that's responsible for
the catalysis of hyaluronic acid, there's a
guestion mark that would exist in your mnd as to
whet her that nutation -- that nutated protein has
properly fol ded?

M5. MARTIN: Object to form

A. | wouldn't phrase it in ternms of a
guestion mark.

Q Right.

A. | would say your prediction mght have a
di fferent degree of confidence, but you would

still in nost cases, given the data in the
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patent, be able to nake the prediction with sone
| evel of confidence.

Q So let ne give you a better question
because | think the [ast one | asked was not a
good question, not well forned.

So what |'masking is, in the previous
guestion and your previous answer, you had
indicated that there is a set of positions in the
protein that you would be able to have a higher
confidence that that nutant with that change at
t hat position would be folded because it was a
position involved in catalysis, right?

A.  No, not exactly.

Q Al right.

A. \What |'ve tried to say was, there are a
set of positions of -- that occur within the
al pha-beta barrel fold itself, and those
positions, if they retained activity, immedi ately
tell you that the fold nust still be essentially
intact. Al right? But that doesn't necessarily
mean those residues are directly involved in
catalysis. They're reporting on the structure in
that case. GCkay? Sone nay be directly involved
in catalysis. Mst wll not be.

The structure function relationshipis --
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enabl es you to go beyond just the question of
chemi cal capability.

Q Can | have you go to page 17 and
paragraph 51 of your declaration.

A Yup.

Q So you say in paragraph 51, "The PCSA
woul d have understood that properly fol ded PH20s
adopt the sane tertiary structure-an al pha-beta
barrel fold."

And then you say, "The clainmed nodified
PH20s," the -- "that fold" in parenthesis, "thus
share this fundanental comon structure,” and
then in paren, "the PH20 al pha-beta barrel fold."

So in one of your previous answers, you
confirnmed that when you use a phrase like "the
PH20 al pha-beta barrel fold,” that's the one in
the tertiary structure of the human PH20 protein,
right?

A.  Yes.

Q And then you are saying that there is a
subset of proteins within the genus that wll
fold to have that structure, right?

A. |I'msaying that many of the pro- -- the
sequences in the genus will fold, and when they

fold, they will have that structure. Ckay.
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Q Do you believe that nost of the
PH20 nutants that were tested and classified as
inactive mutants in the patent have properly
folded to possess the al pha-beta barrel fold?

A. | can't give you a relative estinmate.
What | can say is, fromyears of experience in
mut ati ng enzynmes and | ooki ng at them just
because a nutation has no activity or |ow
activity doesn't nean it has disrupted the fold.

Q It may have a nutation that induces
aggregati on, for exanple?

A.  Yes. Although, that you can probably --
you know, you may be able to make a guess about
t hat .

But the npbst common things are nore
conplicated and nore subtle. They involve, for
exanpl e, action at a distance. You could have a
mut ati on that changes the electrostatic potential
of the protein at the active site even though
it'"s not in the active site, for exanple. But it
woul d still have exactly the sane fold. W see
that sort of thing often.

Q Are there sets of changes that m ght be
made that could induce a change in the structure

of the protein to prevent it from having the sane
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al pha-beta barrel fold as in the PH20 native
pr ot ei n?
A. | think that would be very difficult for
this famly of proteins. Ckay.
Q So if I put a -- took a stretch of
50 amno acids within a region that has one of
t he al pha helices and I changed 15 am no acids --

A. Change how nuch?

Q Changed 15 amino acids with --

A 1-5 or 5-O?

Q -- 1-5wthinthe 5 --

A, Un hmm

Q -- wthin the 5-0 I ength of the al pha

helical structure, is that a scenario that could
di srupt the al pha helix structure?

A. It could, but you would probably be able
to assess that fromthe nature of the changes.

Q If it did disrupt the al pha helical
structure, could that disrupt the al pha-beta
barrel fold?

A.  Maybe, maybe not. So renenber when we
| ooked at the picture of the structure, one of
the things we noted was that there were other
helices that were not directly part of the

al pha-beta barrel fold.
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Coul d you have a scenari o where you m ght
partially disrupt one of those helices while
retai ning the al pha-beta barrel fold, which is
where the activity is primarily |ocalized? Yes,
you can absolutely i magine that.

Q Isthe -- is it possible to know, w thout
actually making that nutation that | just
descri bed, whether it will properly fold or not
properly fol d?
M5. MARTIN: Object to form
A. It's possible to predict with a very high
degree of confidence for many nutati ons whet her
they will do that.
BY MR KUSHAN:
Q Inthe one that I was just describing
t hat had the consequence of disrupting one of the
al pha helices involved in the al pha-beta barrel
fold, could you predict for that exanple whether
t hat di sruption would prevent folding of that
mut ant ?
M5. MARTIN. Object to form
A. Quite possibly. Depending on where in
the structure the -- that helix was and how it
was |ikely to be disrupted, yes, you would have a

chance to do that.
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BY MR KUSHAN:

Q And you woul d know what percent age
confidence that you have about that prediction?

A | wouldn't quantify it in ternms of an
absol ute percentage. | think you could say
whet her it was nore likely than not or nore
highly likely than not. | think you could make
statenments like that in nany cases.

Q Is it your viewthat --

A. Sorry. | wanted to add one thing.
Q Sure.
A. Wiich is, what part of the reason for

that confluence in the data in the patent which
all ows you to understand the structure function
relationship for this protein at a level that's
much hi gher than that for nopst proteins.

Q Is the dataset that you refer to in the
pat ent, does that dataset include nmutants that
i ncorporated nore than one am no acid change in
t henf

A. There were a few of those.

Q Were those the ones that related to the
gl ucosyl ation sites of the protein?

A. Those, certainly.

Q \Were there other changes -- any other
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exanpl es of nodified PH20 pol ypepti de that had
nore than one substitution?

A. Mdified in terns of the experinents in
the patent, or nodified in terns of |ooking at
sequences of other P- -- other PH20-rel ated
enzynmes?

Q For the fornmer.

A. | don't think so.

Q So that dataset, that was the basis of
your -- call it a tolerance assessnent, that
dat aset consists of nodified PH20 pol ypepti des
t hat have one am no acid change?

A. That's one of the datasets in the patent.
But renenber, there are al so sequences of rel ated
PH20s from ot her organisns. That's additional
i nformation.

Q And the other sequences from ot her
organi sms, those are all naturally occurring PH20
pol ypepti des?

A. As far as | know.

Q ay. |Is there experinenta
characterization of the enzymatic activity of
those proteins in the -- or the common
di scl osure?

A. Not as far as | know.
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Q So those -- those proteins, those other
nonhuman PH20 proteins that were referenced, that
you are -- you are using those as exanpl es of
pol ypepti de sequences that are different than the
human pol ypepti de sequence that folded to
proteins that exhibit PH20 activity?

A. Yes. M shorthand would be nature's
experi nments.

Q Cot it.

Do you know how nmany of those nonhuman,
naturally occurring proteins fall within the
scope of the clains?

A. In the total ensenble of known sequences,
no. For the ones that are nentioned in the
patent, |ike the gibbon and so forth, those al
fall within the scope of the clains except for
t he residue 320.

Q Is it correct that there is three of
t hose sequences that fall within the scope of the

cl ai n?

A. | think there were at | east three, yeah
Q You have the chinp, gibbon, and --

A. O angut an.

Q -- orangutan? Yes.

A.  Yeah, those are the ones | renenber, but
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I'mtrying to renenber if there was anot her one,
but those are the ones |I renmenber. You asked ne,
| think, if they were active.

Q Let's -- let's take it in tw steps. So
one question was just whether the -- the genus of
nodi fi ed PH20 pol ypeptides, that very |arge
genus, nost of those you believe will fold into a
protein that will adopt the al pha-beta barrel
fold of the human PH20 protein?

A. That is ny prediction.

Q That prediction is based on the naturally
occurring PH20 proteins fromother species in
conbi nation with the -- the data fromthe
mut agenesi s library of single nmutants in the
common di scl osure?

A.  Plus ny understanding of the properties
of the al pha-beta barrel fold. Wich, as you
know, go back a | ong way.

Q And we use these words like "nost," but
we still don't know what that nunmber nmean -- what
t hat nmeans as a nunber or percentage of the genus
size, right?

A. | amnot trying to cal cul ate an exact
nunber.

Q And you can't give the proportion of the
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genus either, right?
M5. MARTIN: Object to form

A. | don't know what you nean by
“proportion" anyway. | nean...

BY MR KUSHAN:

Q | amjust struggling with you -- you are
confortable saying "nost will." And that nost is
referring to the set of species within the genus
of the claim | amjust trying to understand
what proportion of the genus size you are saying
neans nost will fold to adopt the PH20 structure.

A.  Mre than one.

Q More than 50 percent?

A. Yes. But I"'mnot -- 51?7 90? | don't
know. But | think it's -- | think it is a big
nunber. That's ny prediction.

Q So if you could go to page 54, and | ook
at -- there is actually a footnote on page 54.

Foot note 12.

A. There is actually a what -- a footnote,
yes.
Q Yes.
This is where you say: "Wen | say
"enzymatically active' in this context, | am not

referring to a specific |level of enzymatic
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activity. Rather, | amusing enzymatic activity
as a proxy for a properly folded protein.”

So that first point sounds |ike sonething
you nentioned earlier where if you saw that a
mut ant was active, you had -- you would infer
that it has properly fol ded?

A.  Yes.

Q Okay. And the other point you nake in
Footnote 12 is that: "Secretion is another proxy
that could be used for a properly folded protein;
proteins that do not fold will not generally" --
"generally will not be secreted.”

Ri ght ?

A Yes.

Q Soif a protein fails to secrete, you
woul d infer that protein was not properly fol ded?

A. No. There are other reasons why it m ght
not secrete.

Q So --

A. But if it does secrete, | would infer
that it was probably properly fol ded.

Q If it secreted and showed no activity,
woul d you assune it is properly fol ded?

A Yes, it still could be.

Q Wiat would cause it to not exhibit
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activity after it had been secreted?

A. Mitation at the active site residue would
do it every tine.

Q Wuld a-- is it also possible that the
protein had a nutation that caused it to not
remai n stable and unfold once it's in -- outside
of the cell?

A. So -- okay. The extracellul ar
environnment is harsh. That's one reason this
protein has disulfide bridges. So nutations in
the disulfide bridges could, in fact, have the
effect that you are tal king about. And you could
still retain a large part of the fold but it
woul d not be as precise as you would want -- as
it would need to be to have activity outside the
cell. You could imagine things |like that.

There is a vast difference in the --
what's the word | want to use? -- insults that a
protein nmust suffer on the outside of the cel
versus the nore protective environnent inside the
cell. So when you are dealing with a secreted
protein, one of the things you usually find is
that that protein is stable, has evolved to be
stable; and therefore, has evolved to be fairly

tol erant of things that can happen to it and
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retain its stabi- -- it's fold because it needs
to be.

Q Soif I -- if | understand you, there is
one kind of nutation that you can rationalize as
explaining the lack of activity of a secreted,
nmut at ed PH20 pol ypeptide, and that is one which
affects the -- one of those residues involved in
catal ysis or hydrolysis?

A. That's one of the nutations | can
envision. There are others.

Q And the -- the other, | think, we tal ked
about it earlier, nutations that were nade to the
i nvariant residues of the protein that are found
across the honol ogous protein set?

A. That's another.

Q Okay. The other category, | think, were
resi dues that you indicated a person woul dn't
understand or associated with the al pha-beta
barrel fold structure?

A. That's third. But there are others.

Q Wat are -- what are other ones?

A. For exanple, | nentioned earlier
| ong-range interactions. Usually of the
el ectrostatic type. Those are often -- it is

often possible to determne that that's |ikely
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what happened by the nature of a substitution in
its |l ocation.

Q And the disruption of that |ong-range
el ectrostatic interaction would cause the protein
to no | onger adopt the PH20 al pha-beta barrel
fol d?

A. Qite the opposite.

Q (Quite the opposite.

A. W'd still have the al pha-beta barrel
fold, but it would have an effect at the active
site that would perturb it's catalytic activity
w thout directly nodifying the amno acids in the
active site.

Q So that scenario is one where the spati al
positioning of the atons that are involved in
hydrolysis in the catalysis activity of the
protei n have shifted sonehow so --

A. No. That's yet another category, which
we can talk about. No, it's actually nore a
guestion of the chem cal nature of the residue.
So for exanple, there is a glutamc acid residue
in the active site as of hyaluronic base. It
must be able to donate a proton to the substrate
in the catal ytic nechani sm

That requires that it's pKa be
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appropriate with respect to the environnent.
Let's say, the extracellular environnment of pH
7.4. Al right? That glutam c acid nust have a
pKa that would allowit to function as a proton
donor at pH 7.4. You could have a change di stant
fromthat site that perturbs the electrostatic
envi ronment of the glutam c acid such that its
position would be the sane. Ckay? The residues
around it would be the sane. But the local --
there would be a kind of |ocal pH effect, al
right, that would alter the ability of that
glutamc acid to donate a proton. There are nmany
exanples of things like this in enzynol ogy. All
right.

And the ot her you nentioned was changi ng
the position of the substrate in the active site.
For an enzynme |ike this that has a pol yneric
substrate, yes, that's easily possible. Al
right. If you have the polyners bound in nore
t han one place on the enzyne you coul d have
mut ati ons at one of those other sites that shifts
the position of the polyner in the active site
slightly, and it wouldn't take nuch. And yet,

t he al pha-beta barrel fold is perfectly

preserved.
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Q Sois -- just so |l amclear, the -- the
al pha-beta barrel fold structure does not
include, in your mnd, these variations in the
structure of the protein that may affect the
enzymatic activity of the protein or |ligand
bi ndi ng or substrate binding?

A. It certainly includes themin the sense
that the al pha-beta barrel is still there.

Q That was a bad question

| amtrying to --

A. |Is that because it was a good answer?

Q No, it was --

A Ckay.

Q -- because it was a bad question. It was

an i npreci se question.

A Al right.

Q The -- the point | amtrying to
understand is these changes that cause a | oss of
activity, they have -- if you positioned that
changed protein, that nutated protein, and
overlaid it on the structure of the human PH20
protein, is it likely that individual residues
have shifted in the spatial positioning of them
relative to the native protein?

A. Maybe a few, but not many. And the
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al pha-beta barrel mght be conpletely
superi nposed.

Q Al right. And there's other
possibilities where it has shifted, right?

A.  Yes. Although, again, given the
stability of this fold and its tol erance, big
shifts are not |ikely.

Q Is there a magnitude of a spati al
position in shift that woul d be accommbdat ed as
bei ng the sane al pha-beta -- beta fold structure,
in your mnd?

A. Probably for different people it would
| ook different. Again, | -- I'mgoing to go back
to ny altitude thing.

Q Right.

A. It depends on what altitude you're going
to | ook at the al pha-beta barrel fold then. |If
you're looking at it froma couple hundred m|les
up, the likelihood is you' re not going to be able
to tell any differences.

If you get down within a few feet, maybe
you' d see that this residue has noved a little
bit and that that residue was noved a little bit.
What you -- what -- or you nmay not, you may not

see anything at all.
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Q Sois it your view that the set of
proteins within this genus that constitute the
al pha- bet a-barrel -fol d- possessi ng speci es, they
can accommodate variations in the structure
relative to the native PH20 tertiary structure
but would still retain something you would
descri be as an al pha-beta barrel fold structure?

A. The way | would phrase it is that the
common structural feature is one of the things
that is nost likely to be preserved throughout
this genus and that the common -- specifically,
the comon structural feature of the al pha-beta
barrel part of the fold.

Q Wen you reviewed the comon di scl osure,
did you see a description of the PH20 pol ypepti des
t hat used al pha-beta barrel fold to describe it?

A. Not inthe -- | |ooked at this actually.
Not in the text of the specification, but the
structure of the bee venom hyal uroni dase was
referenced in the patent application.

Q Do -- do you recall if you saw the words
"al pha-beta barrel fold" in the comrent section?

A. | don't recall whether they were or not.

M5. MARTIN. So we've been going for

about another hour. Geg, do you want anot her
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br eak?
THE WTNESS: Let's do 10 to 15 nore
m nutes, then we'll break.
M5. MARTI N Ckay.
THE W TNESS: Unl ess ot her people need it.
MR, KUSHAN:. Let ne ask maybe just one or
two questions, then we'll take a break. Mybe

five mnutes.
THE WTNESS: Fine with ne.
MB. MARTIN:  Ckay.

BY MR KUSHAN:

Q So we tal ked before about protein --
cells can degrade proteins that have m sfol ded,
right?

A.  Soneti mes.

Q Al right. But there's like -- there's
a -- |I've heard the word "garbage coll ection
pat hways" or "protein degradation pathways" in
this --

(Si nul t aneous crosst al k)
A.  "Trash conpactor” has been used as well.
Yeah. So it -- but it depends on the --
on what's happened to the protein. Right? And
what protein it is.

So there are proteins that m sfold that
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you can't get rid of, and there are other
proteins that m sfold that you can get rid of
like that (indicating). And it depends on the
nmol ecule, and it -- sonetines it can even depend
on the organi sm

Q Is one of the reasons they get degraded
that they're m sfol ded, the proteins?
Yes, that's one of the reasons.

Is it a cormmon reason they get degraded?

> O >

| -- yeah, probably.

Q Have you heard the term"intrinsic
stability" be used in connection with protein
structure?

A Yes.

Q \Wat does that nean?

A Wll, it -- it's another one of these
somewhat sloppy terns in that it can be context
dependent .

For some people, it nmeans the ability of
a protein that you' ve nmade and purified to
W t hst and sone denaturing conditions in a test
tube. For other people, it neans the property of
the protein in the cell to withstand stress
conditions and so forth. And for yet other

people, it may nean the protein being in an
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organismthat is itself able to wi thstand say
extrenme tenperatures.

Soit's -- it's -- you've got to be
precise if you use it.

Q So that termkind of across all three of
these neanings is referring to the -- kind of the
energy state of the protein confirmation and it
being in an energy state that permts it to stay
fol ded as opposed to pushing it over to becone
unfol ded; is that what --

A. | hope you nean free enerqgy.

Q Free energy, yes, that's exactly what |
nmean.

A. Ckay. Because if you neant other, it's
not true.

Q Correct. So let's recast that question
to be in the context of free energy.

s the protein's intrinsic stability in
the context of it having -- sorry. |'mnot
sure -- | can do a better job asking this
guestion. Let ne try.

Does a protein's ability to resist
thermal unfolding reflect its intrinsic
stability?

A. Ckay. That's a -- that's a better
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guestion. |'ll give you a better answer than I
woul d have maybe had to give in the other case.

Sonetinmes yes. Oten yes. Not always.
Al right? The intrinsic -- if you want to
define the termcorrectly, as | said, it gets
used sl oppy, intrinsic stability of a protein is
the difference in free energy between the fol ded
formof the protein and the unfolded form of the
protein. Al right?

So that can change not only because you
can lose stability of the folded form but you
can -- that can change because you can gain
stability of the unfolded form And it matters
which that is sonetines, and a careful scientist
who studies protein folding and stability al ways
has to keep that in mnd, that you' re dealing
with a difference between a state that you can
not only neasure but in many cases visualize with
crystall ography and a state that isn't one state
but that it's a distribution of unfolded forns.

And yet the stability -- the ability of
that particular state to exist and how nmuch of it
exists in that formis critical to the stability
of the protein, even though it's not -- I'm

sorry. I'm-- I"mnot going to ranble anynore.

U S. Legal Support | ww. usl egal support.com

98

Petitioner Merck, Ex. 1131, p. 98
Merck Sharp & Dohme LLC v. Halozyme Inc.
PGR2025-00053



Gregory Petsko, Ph.D.
Decenber 04, 2025

© 00 N o o A W DN P

N N RN N NN P P PR R R R R R R
a A W N P O © 0o N O o0 M W N +— O

Do you see what | nean?

Q Yes.

A.  Ckay.

Q Sois it fair to say that the protein's
free -- net free energy of stabilization is the
conposite of all of the different influences that
contribute positive or negative to that stability
of the protein?

A. Yes. Conpared with the stability of the
unf ol ded form

Q Andis it possible for nmutations nade to
the protein to shift the net-free-energy level to
cause a protein to go from-- that had a tendency
to be stable at one tenperature to be unstabl e at
that tenperature with the nmutations in it?

A. Yes. In case of sone nutations, it is.
That will depend to sone extent on how
intrinsically stable a fold is.

Q Are you aware of instances where two or
three nutations to a protein can shift that
thermal stability of a protein that intrinsic?

A Yes.

Q Wuld introducing 15 or 20 changes into a
protein structure as nutations be nore likely to

shift the thermal stability of the protein?
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1 A. It depends on the protein.

2 Q Isthe -- is the net free energy of --

3 sorry. Let ne try -- use the right word.

4 Is the net free energy of stabilization
5 of nost proteins |arge or small?

6 A.  Most physiol ogical proteins. W're not

7 tal ki ng about the data of the design proteins.

8 O arelatively small net free energy of

9 stabilization.

10 Q So if you introduced ten destabilizing

11 mutations into a protein structure, that woul d be
12 nore likely to cause that to nove it toward

13 the -- toward a tendency to unfold as to remain
14 f ol ded?

15 A.  You can't answer the question that way.
16 It's too general. It would depend on the

17 mut ati ons, what they are and where they are.

18 Q So you'd have to assess each one in -- or
19 each conbi nati on of changes and try to predict
20 the effect of --
21 (Si mul t aneous crosst al k)
22 A.  You would want to | ook at them
23 Q Wen you are doing that, you -- can you
24 | ook at them and cal cul ate the free energy
25 change?
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A. People have tried to do that, and there
are prograns that will allow you to do that, but
the nunbers are very inprecise, so | would
normal ly not do that. | would rely on ny years
of experience.

Q Wiit. You would -- you would rely on
your instincts, or would you rely on use of
experinmental techniques to --

A | would rely on, if you will, an instinct
devel oped by years of experinentation, reading
the literature, and so forth.

Q Do you think a person of ordinary skill
woul d have those sane instincts that you do?

A. |If they had gone -- if they had studied
proteins the way we were tal king about in the
definition of a person of ordinary skill in the
art, yes, | think they would have sone of that.

They -- they m ght not have as nuch as if
you'd lived as long as | have, but if you' ve
lived as long as | have, you also wouldn't have
your right knee.

Q Do you -- so those comments you've been
provi di ng, those opinions, are they froma
perspective of 2011/2012, or they are current?

A. No. They're perspective as of 2011/2012.
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Q So your testinony is that a person of
ordinary skill in the art in the 2011-2012
timefranme would be able to predict the change to
a protein's net free energy of stabilization
associ ated with a set of 10 or 15 or 20 nutations?

A.  No. They would not be able to predict
the nunber. They would be able to get a sense of
whet her those were likely to be destabilizing or
not .

Q Likely to be destabilizing to the point
that they woul d cause a protein to tend toward
unf ol di ng?

A. Depending on the nature of the nutations
and their |ocations, possibly.

Q So you'd have to assess each one and
reach this conclusion frominspection of it
within a structure of the protein?

M5. MARTIN: Object to form

A. Each protein famly in particular, and
maybe sonme of the proteins within the famly, is
going to be a case that you need to think about.

But in the case of PH20, you have the

N N
(2 NN N

patent data. GCkay? That's a trenendous anount
of information that allows you to becone nore

confident in the kind of predictions you're
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t al ki ng about .

Q Does the common discl osure report
experinmental testing of the thernmal stability of
any nmutants?

A. It tal ks about the stability of sonme of
the mutants, yes.

Q Two of them right?

A Yes.

M5. MARTIN. So then we can --

MR. KUSHAN: Yeah, | was going to -- |
was going to say we can take a break. Wy don't
we -- why don't we take the break now and then we
can resune this conversation, if that nakes
sense.

M5. MARTIN:  Yeah

THE WTNESS: Fine with ne.

THE VI DEOGRAPHER: Al l right. Going off
record at 11: 26.

(Recess taken)

THE VI DEOGRAPHER: Back on record at
11: 50.

BY MR KUSHAN:

Q Dr. Petsko, did you speak with counsel
during the |ast break?

A. Not about the case, no.
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Q What did you speak about?

A. Pardon?

Q Wat did you speak about?

A. Actually, | think I was nentioning ny
knee.

Q Under st andabl e.

A.  As you see, |'"'mwearing this device on

both | egs that conpresses and rel eases ny calf
muscle. That's to prevent blood clotting. | was
expl ai ni ng that.

Q Wwell, if you at any point feel |ike you
need another break or need a | onger break just
et nme know. | can --

A. No. This is routine. | have to do this
a couple tines a day. But the Velcro, when |
have to take this off, is going to nake a
terrible noise. You mght -- | will let you
know.

Q Perfect.

Ckay. So Dr. Petsko, when POSAs think of
PH20, do they think of it as a folded protein?
A. Usually.
Q Can | have you go to page 169 of your

decl arati on and go to paragraph 346.

N
62}

A. Page 159, did you say?
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Q Sorry. Sorry -- 1- -- 169.
A Sorry.

Q That was ny bad.

A.  And paragraph was 3467

Q Correct.

A. Ckay. |'mthere.

Q Okay. You say that: "POSAs nodify
exi sting proteins for a purpose.”

Coul d you just explain what purposes that
a POSA woul d nodify a PH20 for?

A. There are a nunber of them They mn ght
want to increase activity. Okay. They m ght
want to abolish activity, in sone cases, to
retain a protein that binds hyaluronic acid but
doesn't hydrolyze it. They m ght want to abolish
binding as well as activity. They mght want to
actually, deliberately, msfold the protein for
pur poses of creating antibodies at a higher rate
of efficiency than you can through the folding
protein. Those would be sone of the reasons.

You m ght want to inprove stability to
tenperature. You might want to inprove stability
to certain denaturing preservatives.

Q So for those various purposes, would

t hose have notivated a POSA to i ntroduce one or
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nore am no acid substitutions into the human PH20
pr ot ei n?
M5. MARTIN. Object to form
A.  Usual ly.
BY MR KUSHAN:

Q And that would have been true in 2011
right?

A Yes.

Q Could you go to pages 169 and 170, and
there are a few paragraphs, just 347 to 349, and
just skimthose and | et me know when you're
r eady.

A, Ckay. kay.

Q If you could | ook at paragraph 347 --

347.

Are you saying that, after reading the
'600 patent, a POSA would not have tried to nake
PH20 pol ypepti des by generating conbi natori al
libraries of nmutants having random conbi nati ons
of substitutions and screening themfor activity.

A. | amsaying that under nost of the
ci rcunstances | can envision, the POSA woul d not
start that way at all. They would start with a
much nore focused program nmaki ng use of the data

in the patent.
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Q Ddyou find anything in the conmon
di scl osure suggesting that they should do the
path -- should take the path of naking
conbinatorial libraries and screening themto
produce PH20 proteins with nultiple nutations?

A. Didn't suggest that to nme. Again, |
think as long as you are dealing with a -- with a
situation |ike this where you have a weal th of
information at every position in the sequence,
you would first start to do it by -- if you --
|"mnot -- | don't want to use the word "design"
in its broadest sense.

But if you understand what | nean by
that. You would try to -- you would predict --
you woul d be able to wite down sequences where
you coul d predict what you were likely to see and
you woul d test those first.

Q So you'd use the data in the patent as
kind of a starting point for then a person to
pi ck conbi nati ons, design them and then eval uate
t henf?

M5. MARTIN. Object to form

A. | wuld say the data in the patent
provide a framework, if you will, or a -- a -- it

provides a wealth of information that can be used
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to identify fromthe genus proteins that contain
the properties you are interested in.
BY MR KUSHAN:

Q Do they also contain -- do they give you
as a PCSA -- sorry. Let ne start over.

The properties you are interested in, are
you referring to the increase stability-type
property?

A. The sort of things we tal ked about.

Q So basically a feature or an attribute of
the resulting nmutated protein, that's what you
are referring to by "properties you are

interested in"?

A Yes.

Q Ckay.

A.  Usual ly.

Q And then what you are saying is that the

data in the patent allows sonebody who is a
person of ordinary skill to select conbinations
of mutations that will deliver those desired
properties in a particular nutant?

A. That's correct.

Q So the patent, in your view, and data in
the patent in particular, is giving the ability

of a skilled person to sel ect conbi nations that
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1 they could then put together and test to see if

2 t hey have the properties that they are | ooking

3 for?

4 M5. MARTIN. Object to form

5 A.  Renenber, you are not only tal king about
6 conbi nations, for one thing. Mght be a single

7 substitution is all you require. 1In fact, in a

8 nunber of cases it probably will be.

9 As far as testing is concerned, it

10 depends -- right? -- again, on what you want to
11 do. What you can do, however, is predict, with a
12 hi gh degree of |ikelihood, that the changes that
13 you nmake are going to have properties of the kind
14 you are interested in.

15 Q And that's true fromthe individual

16 single nmutants -- sorry.

17 So you can reach that concl usion by

18 | ooki ng at single mutants and you extrapol ate

19 that data for the single nmutant to conbi nations
20 of nutations?
21 A.  In sonme cases, nmany cases, maybe nost
22 cases, yes, because you al so, renenber, have the
23 structure. So you know where those nmutations are
24 as well as what they are.
25 Q So do you -- is there -- was there a
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publ i shed structure, experinentally determ ned
structure, of PH20 in 2011 or 20127

A.  PH20, no, but there was the bee venom
structure in 2012. It was -- Hyal-1 was
avai l able, | think, in 2012. | don't know the --
| can't renenber the year of publication but I
think I"'mright that that structure was avail abl e
in 2012.

Q That was published in the Chao paper?

A. Yeah, that's right. | can't -- | just
can't renenber the date of publication.

Q Did you use the bee venom structure or
the Hyal -1 structure to produce the PH20 nodel
you used?

A. Hyal-1 was the -- was the structure that
was used. The bee venom structure was used to
conpare with Hyal-1 and the PH20 structure. And
also, to look at the interactions of hyal uronic
acid with those nodel s because the bee venom
structure, if you will recall, has hyal uronic
acid dinmer present in the protein.

Q Does the patent provide exanpl es of
particul ar conbinations of nutations that are
correlated to PH20 proteins with desired

properties such as increased activity or
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i ncreased stability?

A.  The main conbinations referred to have to
do with the glycosylation. | don't renenber that
any of those increased the activity. | don't
know if the stability was neasured. Solubility
of those can effect -- | think that m ght have
been | ooked at but | don't remenber that either.
So no, | don't think so.

Q So your opinion is that a POSA coul d use
the data fromtesting single nutants in the
patent to select 15 or 20 substitutions in the
PH20 sequence, and you would be able to predict
whet her that nutated 15 or 20 residue-nutated
PH20 wi Il exhibit the activity that you are
hoping to get?

A. M opinion is that you could do so. M
opinion is also that you would al nost never do
so. You would probably rarely, if ever, make
t hat many substitutions. You wouldn't need to.

Q Have you used the word "protein space" to
describe kind of the universe of protein variants

that m ght be the subject of an investigation?

N N DN
o b~ W

A. | don't know that |'ve used the word
"protein space.” If | have, confirmational space

m ght have been a better choice. But | think we
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nmean the sane thing when we are tal king about
t hat .
Q Yeah. So | amtrying to see if there is

a word that correlates to the genus -- although

you used the genus definition, which nay be fine.

VWhat I'mtrying to get to is, in that genus of
claiml1 of the '600 patent, and you said this
earlier, it's -- you don't have an ability to

ki nd of draw these |ines about how nuch of it is
active nmutant, inactive nmutant, etc.

What |'mtrying to understand is, within

t hat genus, how nuch of it is made up of nmultiply

nodi fi ed PH20s as conpared to singly nodified
singl e mutant?

A. | haven't done that cal culation. The
genus is defined in the clains.

Q Right.

AL Soclaiml1 will tell you what you have to

do.

Q So if you just |ook at the universe of
nodi fi ed PH20 pol ypeptides that have one am no
acid substitution in the 447 residue sequence, |
think there are probably around 9, 000 species in
t hat genus, right?

A. | don't know. Thousands sounds right,
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but 1 don't know

Q So if you look at the entire genus that
it has a set of changes that can include up to 21
or 22 nutations, the portion of the genus that is
reflected in the dataset is a tiny, tiny fraction
of that genus, right?

M5. MARTIN. Object to form

A. So the -- what is reflected in the patent
is a subset. Oay. Wiich has a particular
number of nutations. A few thousand. Sounds
about right.

The real question is: \What about the
information content? The information content of
that particular set of substitutions is enornous.
And when conbined with the structural information
fromnodeling the PH20 structure, it allows you
to visualize and nake predictions about nuch nore
of the dataset than just what you see here.

BY MR KUSHAN:

Q So using that dataset, the person could
predi ct which conbinations mght yield an active
formof a nutated PH20 pol ypeptide let's say with

15 changes to it?

24 A.  You could, but as | said, you would not
25 tend to do that. A person of skill in the art
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1 would tend to only be interested in a much

2 smal | er nunber of nmutations, because you can

3 al nost certainly get where you want to go that

4 way .

5 Q So a POSAis not interested in trying to
6 practice the entire scope of this genus, they

7 woul d focus on a portion of it, right?

8 M5. MARTIN. Object to form

9 A. A PCSA woul d have the capability of both
10 visualizing and practicing the full scope of the
11 clainms if they needed to. They could -- that is
12 to say, they could |l ook at any particular type of
13 variant that fit the claimand they could nmake

14 that variant and they would be able to predict

15 bef orehand what that variant mght do with a --
16 in many cases, on a high degree of confidence.

17 Q And they could do that for 1049 -- a

18 nunber that -- I'"'msorry. They can do that for a
19 nunber of nodified PH20 pol ypepti des t hat
20 approaches 1049 different sequences?
21 A. They can do that for any nenber of the
22 1049 sequences that they wish to exam ne. Ckay?
23 A person of skill in the art would do it that
24 way.
25 Q If you had to estimate the portion of the
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genus of the claim1l that we've been discussing,
that you are focusing on with what the POSA woul d
be interested in, how nuch of a portion of the
whol e is that portion that the POSA woul d focus
on, do you think?

M5. MARTIN. Object. Qbject to form

A. |1 don't know.

kay. Heads up. |I'munw apping the --

MR, KUSHAN:  You know, |I'mactually
wonderi ng, nmaybe we should just take a |unch
break now because | have -- | think it would make
sense to do that.

THE WTNESS: It's up to you

M5. MARTIN. Al right.

THE VI DEOGRAPHER: Al right. Going off
record at 12: 06.

(Lunch recess taken)
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AFTERNOON SESSI ON
THE VI DEOGRAPHER:  Goi ng back on record
at 12: 56.
BY MR KUSHAN:

Q Dr. Petsko, can you go to page 141 of
your declaration and | ook at paragraph 290.

A.  Ckay.

Q In the last sentence of paragraph 290,
you say that "POSAs, like Dr. Park, use multiple
sequence alignnments to identify conserved
resi dues precisely because tolerance to nutation
is not random"” right?

A Yes.

Q Gay. So you had reviewed Dr. Park's
analysis in his declaration, right?

A. | knew that he used multiple sequence
alignment fromthe declaration, yes.

Q You use the word "tol erance"” in that
sentence in paragraph 290. Are you using
tolerance to nean the ability of the PH20 protein
to properly fold despite incorporating nmutations
or nodifications into its amno acid sequence?

A. In sone cases. |In other cases, it mght

be the ability to retain activity by substitution

N
62}

of a residue in or near the active site, that
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sort of thing.

Q In that second scenario, that's kind of a

derivative of the protein preserving its
structure, right?

A. Usually. Although it mght be a very
| ocal change.

Q Rght. So you're using this concept of
tolerance in a way that is simlar to the way
that Dr. Park is using it?

A. 1'mhope -- | hope |I have, yes.

Q Wiy don't we do this, why don't you go to

paragraph -- why don't we go to the Park
decl arati on.
A. | don't have a copy.
Q Exhibit 1004.
M5. MARTIN: Yeah. It should be

sonewhere in here.

A. Oh, here it is. Yeah. | seeit.
Q Al right. I'mgoing to -- go to
page 126. First, | just want to make sure we --

126 i s Appendi x D 1.
A. Yup.
Q And in this appendix, this is a
posi tion-by-position readout of the frequency of

am no acids that occur at that position in PH20
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1 i n the honol ogous set of PH20s, right?

2 A.  Yes.

3 Q Is this sonething you would be famliar
4 with?

5 A.  Pardon?

6 Q Is this sonething that you woul d be

7 famliar wth, this --

8 A Yes.

9 Q Okay. So it's basically show ng how

10 frequently different am no acids occur at a

11 position corresponding to the PH20 --

12 A. Yes. In naturally occurring organi sns.
13 Q Perfect.

14 Why don't you go to page 6 of Dr. Park's
15 decl arati on, paragraph 20. And what 1'd |ike you
16 to do is read paragraph 20, and once you' ve done
17 that, et me know.

18 A. Not lately.

19 Q That's okay. Take your tine.
20 A. Page 6 did you say? |'ve got
21 par agraph 19.
22 Q I'msorry. I'msorry. Page 7 --
23 A Al right.
24 Q -- paragraph 20.
25 A.  Ckay.
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(Pause)
A, Um hmm
BY MR KUSHAN:
Q So is his usage of "tol erate" consistent

W th your usage of tolerating in your opinion?

A. It's a subset of ny usage of tolerate,
yes.

Q \What part is broader in your
description -- in your usage?

A So | may be interested in things that are
slightly nore non-local than he is sonetines.

But since |'mnot quite clear on what he neans by
| ocal, how big that is, it mght not be different
at all.

Q Soif he, for exanple, is saying that --
or if a POSA was saying, "This amno acid
substitution at this position was tolerated," so
t hat you were kind of using the word "tol erated"
in connection with a particular position in the
sequence, then your interp- -- your usages woul d
align with Dr. Park's?

A. In that particular situation.

Q Oay. Al right.

MR, KUSHAN: Let nme do this. Let's go

over to the Chao paper and introduce this as an
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1 exhibit, 1006.

2 THE WTNESS: Were can | find a copy of
3 that?

4 MR, KUSHAN: You're going to be getting
5 one in a second.

6 THE W TNESS: Thank you

7 (Di scussion off the record)

8 (Exhi bit 1006, Bi ochem stry 2007 paper -
9  Structure of Human Hyal uroni dase-1, a Hyal uronan
10 Hydrol yzi ng Enzyne | nvolved in Tunor Growth and
11  Angiogenesis- Kinlin L. Chao, pre-marked for

12 identification.)

13 BY MR KUSHAN:

14 Q Just confirmyou -- this is the Chao

15 paper we've been discussing that discusses the
16 Hyal -1 structure and the --

17 A. Yes. The one from Bi ochem stry, yes.

18 Q And you can see this is published in

19 2007, right?
20 A.  Yes.
21 Q Okay. You rely on information in Chao at
22 several parts of your declaration, and | just
23 wanted to wal k through sone of those. So if you
24 can just put Chao down for a second -- Chao down
25 for a second, and let's go back to your
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declaration. Go to para- -- page 53 --

A, Um hmm

Q -- paragraph 127.

A, Un hmm

Q And in paragraph 127, you're referencing
Chao to support your views about simlarities
shared by human Hyal -1 and then PH20 and bee

venom hyal uroni dase, right?

A. Um hmm
Q Right?
A Yes.

Q So go to pages 61 and 63 and take a | ook
at paragraphs 141 and 143. So just skim--

A, Un hmm

Q -- skim141 and 143, and then tell ne
when you' re done.

A Yes.

Q So here you were relying on Chao to
support simlarities about the active site clefts
in three hyal uroni dases.

A. | think I need to know what you nean by
relied on.

Q You're -- you're using the Hyal-1

structure and -- to hel p understand what the --

N
62}

what that cleft |ooks like as a structure, right?
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A. That's correct.

Q And that cones from-- part of that
informati on cones from Chao, right?

AL Yes. Chaois -- if you wll, providing
the initial frame -- the initial use of that
particul ar conpari son.

Q Ckay. Al right. & to page 66,
par agr aph 146.

A Ckay.

Q And I think in this paragraph, you're
relying on Chao to support your opinions about
how t he three hyal uroni dases share a common
structure/function relationship, right?

A. In this case, |I'mquoting Chao and Stern
and Park, all of them --

Q Sothat's all --

A. -- as basically naking the sane
st at enent .

Q Okay. Let's go to a couple nore. Look
at 60 -- pages 67 to 68 and paragraphs 148 to
149.

A Yes.

Q And here you're relying on Chao to
support your views about four critical active

site residues, right?
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A.  Yes.

Q Al right. G to page 97 and
par agr aph 191.

A, Yes.

Q So in paragraph 191, you're citing to

Chao in -- as part of a discussion of a nutation

to the glutamate resi due at position 249, right?

A. Yes, | amquoting his paper's description

of the experinment that he did on that residue.

Q And that's the residue in Hyal-1, right?

A.  Yes. That would be the residue in
Hyal - 1.

Q And that's relevant to PH20 because of
t he honol ogy between Hyal -1 and PH207?

A. Yes. And al so, because you -- the
structures can be directly conpared. The nodel
of the PHL -- of the PH20 structure shows that
the residues are in the sanme position.

Q Okay. Look at page 108 of your
decl arati on, paragraph 211.

A. 108, yup, | got it.

Q So you put a picture from Chao in your
decl aration that shows the positioning of
Hyal - EGF domai n --

(Reporter clarification requested.)
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1 BY MR KUSHAN:

2 Q From Chao in your declaration that shows
3 the positioning of the Hyal -EGF domain wthin the
4 Hyal -1 structure, right?

5 A Yes.

6 Q Oay. And it shows the kind of spatial

7 positioning of the Hyal -EG- donain relative to

8 the active site; is that right?

9 A.  Yes, although it is not particularly

10 clearly visible in this orientation.

11 Q And you are using this to illustrate this
12 positioning of the Hyal -EG- domain relative to

13 the rest of the protein?

14 A. Specifically relative to the positioning
15 of the active site cleft.

16 Q Ckay. So we have been tal king about the
17 Hyal - EGF domai n, and why don't we go over to

18 Chao, and | want to just go through a few points
19 in the Chao paper with you.
20 A, Ckay.
21 Q First, if you could go to page 691 --
22 6916 i n Chao.
23 A Yes.
24 Q Do you see in the left colum under the
25 italicized where it is: "Role of the
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Hyal EG--1i ke Domai n"?

A.  Yes.

Q And is Chao confirmng in this paragraph
that the Hyal -EG- domain is present in al
mamral i an hyal ur oni dases?

A. Let me read this.

Q Sure.

(Pause)

A.  Yes, although he does nention the
addi tional cysteine residues in Hyal-3 and PH20.
BY MR KUSHAN:

Q Do you recall if Chao identified a
particular pattern of amno acids that is present
i n mamral i an hyal uroni dases that is necessary to
formthe Hyal - EG- domai n?

A. | thought he did but let ne take a | ook.

Q o back, | think -- go back to page 6912

in the left colum. It is the second full
par agr aph.
A Yup.

Q So did Chao indicate that there is a
particul ar pattern of am no acids that occurs
that is --

A.  You are not tal king about alternative

splice transcripts. | amnot |ooking at the
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1 right place.

2 Q No. Look at 6912 in the paragraph that
3 starts "Human Hyal -1."

4 A.  Ah, okay.

5 Q And then go down --

6 A. So the second full paragraph. | have got
7 it.

8 Q Yeah, yeah.

9 A Al right.

10 Q Just let ne know when you finish reading
11 t hat .

12 A. Gve ne a second.

13 Q O course.

14 (Pause)

15 A. Yes. He is referring only to the pattern
16 of cysteine residues. Okay. He is not -- in

17 t his paragraph, he is not | ooking at any of the
18 other am no acids in the domain.

19 BY MR KUSHAN:
20 Q Heis also referring to the spaci ng of
21 the residues, right?
22 A. Yes, that's what | nean by the pattern.
23 Q He also says that there are particul ar
24 am no acids that have character, |ike the
25 hydr ophobi c residue is an "a" in the pattern,
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1 right?

2 A.  Yes.

3 Q And that there is -- "x" is denoting any
4 residues that's showng a tolerance to the

5 position next to the hydrophobic one after that

6 cysteine, right?

7 A. That's right.

8 Q But overall, he is making it fairly clear
9 that there is a characteristic pattern that is

10 found in the sequence that is associated with the
11 Hyal - EGF domai n?

12 A.  Yes, and that pattern is primarily

13 establ i shed by the disulfide bridges.

14 (Reporter clarification requested.)

15 A. That pattern is primarily established by
16 the disul fide bridges.

17 BY MR KUSHAN:

18 Q And the gaps can vary in |ength?

19 A It would seem so.
20 Q Al right. Chao was the first to report
21 this characteristic pattern, do you --
22 A. | don't know that.
23 Q Wwll, at least he thinks he does, |
24 think.
25 A. |1 don't think so. Because he refers to

U S. Legal Support | ww. usl egal support.com 127

Petitioner Merck, Ex. 1131, p. 127
Merck Sharp & Dohme LLC v. Halozyme Inc.
PGR2025-00053



Gregory Petsko, Ph.D.
Decenber 04, 2025

© 00 N o o b~ W DN PP

N N NN NN R P PR R R R R R R
a A W N P O © 0o N O o0 M W N +— O

the Smart and Prosite databases as establishing
that as -- as referring to that as an EG-1i ke

nmotif. That suggests that the observation was

made earlier, probably from other proteins that
have this notif.

Q There was no association of this notif
wi t h hyal uroni dase before Chao nmade it, right?

A. | think that's probably right.

Q And that's why he says -- before the
conmment about the pattern, he says in the
precedi ng sentence: "No sequence honol ogy has
been reported in the scientific literature for
the C-termnal domains of the mammalian

hyal ur oni dases. "

A. That's right. But | wanted to be sure we

weren't trying to say that he discovered this
domain --

Q No, no, no --

A. -- or the pattern of residues that
produce the domai n.

Q Yeah, | amfocused nore on the
associ ation of this domain wthin the
hyal uroni dase fam|ly.

A.  Fine.

Q So heis the first to publish on that?
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1 A. As far as | know --

2 M5. MARTIN: Object to form

3 A -- that's right.

4 BY MR KUSHAN:

5 Q So do you believe a -- would a PCSA

6 believe that if one nodified the am no acids that
7 make up the positions in a PH20 protein that are
8 correlated to this notif, this sequence -- sorry.
9 Let me try that one again.

10 | f someone were to nodify the am no acids
11 that make up the stretch of residues that are

12 identified as being associated wwth the Hyal - EGF
13 domain, would a person of skill in the art expect
14 that to disrupt the Hyal - EGF domain structure?

15 M5. MARTIN. Object to form

16 A. So are you referring to all of the

17 resi dues of the domain or the cysteine residues
18 or what ?

19 BY MR KUSHAN:
20 Q Do you think it is possible to nake
21 mutations to that region of the protein and
22 di srupt the Hyal - EGF donmai n?
23 A. It's known that the cysteine residues are
24 required for the formation of the EG- domain.
25 And if you have an odd nunmber -- say if you would
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di srupt one, you'd have an odd nunber of
cysteines that can produce disul fide scranbling.
As far as the other residues are
concerned, the inplication here is that there is

variability. But that variability is derived
from conpari ng sequences of different EGF
domains. It's alnobst certain that those wll not
enconpass every possible substitution at each of
t hose | ocati ons.

However, we have the patent. The patent
does explore those |ocations in nore detail. So
the answer is, we can turn to the data in the
patent for a better answer to the question.

Q In your declaration, did you -- well, did
you conpare the nutation data in the patent to
this region of the PH20 sequence and of fer any
opi nions on how the data influences
deci si on-maki ng on changing this region of the
pr ot ei n?

A.  Not explicitly.

Q If a person of ordinary skill nmade a
deletion within this region -- that is, the
characteristic region associated with the
Hyal -EGF -- could that disrupt the Hyal - EG-

domai n found i n PH20?
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A. Depends on the size of the deletion.
Pr obabl y.

Q It looks like a five-residue deletion,
woul d that --

A. That m ght be bad. A one-residue delete
m ght not be. It would depend on the | ocation,
certainly. But also, as | said, the length of
the deletion matters.

Q Could the deletion disrupt the ability of
t he disulfide bonds to fornf®

A. Yes, that can happen.

Q That's true even if the cysteines were
preserved in the sequence after the deletion?

A.  Yes, because they have to find each

ot her .

Q Based on what you reviewed in Chao, could

nmut ati ons affect the stability of the whole PH20
protein if changes were nade within the Hyal - EGF
regi on?

A. It's hard to know. Because it's a
Ctermnal domain. You could often do things
within a domain at one end of the protein
structure that you couldn't do if the donain was
nore internal. You mght -- the structure m ght

be nore tolerant. | suspect it would be nore
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t ol erant.

And | have a little bit of support for
t hat statenment because of the bee venom protein,
whi ch | acks the domain conpletely but the rest of
the fold is the sane. So that suggests that it
is certainly possible to renove vast chunks of
t hat domai n and not necessarily prevent the
folding of the rest of the protein.

Q In the human PH20 protein, the Hyal - EGF
domain is part of its tertiary structure, right?

A.  Yes.

Q Andis it also part of the -- it is
necessary for the activity of the human PH20
protein, right?

A Yes.

Q COkay. Could you go to your declaration
and | ook at page 107, paragraph 207.

A, Um hmm

Q Here, you are indicating that another
comon structural feature shared by Hyal -1 and
PH20 is the EGF -- Hyal - EGF domain, right?

A Yes.

Q So a PCSA woul d recogni ze that the
Hyal - EGF domain is one of the common structural

features shared by the clained nodified
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PH20 pol ypepti de?
(Reporter clarification requested.)
BY MR KUSHAN:

Q A POCSA woul d recogni ze that the Hyal - EGF
domain is one of the comon structural features
shared by the cl ai ned nodi fi ed PH20 pol ypepti des,
right?

A. A person of ordinary skill in the art
woul d recogni ze that the EGF donmain is a conmnon
structural feature shared between PH20 and the
Hyal -1 structure, and shared by all of the

proteins in the genus that contain the EG-F donain

sequence.
Q Wit. Sothat's -- isn't that
tautological? | mean, you are saying that the --

the set shares the set that has it, right? Let
me -- let nme nake it a better question for you.

A. CGo ahead.

Q So is the Hyal -EGF domain a common
structural feature of the nodified PH20
pol ypeptides in this genus of claim1?

Let ne stop there and ask you that.

A. Nearly all of them yes. | don't know

about all of them because of possible deletions

of that part of it.
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Q Do you know how |l ong -- how many resi dues
are -- that constitute the Hyal - EGF donai n?

A. No. It is not many, but | don't know the
exact nunber. | think -- wait a mnute. Isn't
it about 70 or so? Sonething like that.

Q So if you deleted the Hyal -EGF domain, it
woul d no | onger be within the scope of --

A. If you delete the whol e domain certainly,
yes.

Q Okay. So it is fair to say that it is
part of the tertiary structure of Hyal-1 and
PH20, right?

A Yes.

Q And it is part of -- do you have an
approxi mati on of how much of the genus requires
t he conmmon -- sorry.

Wul d you have an ability to predict how
much of the genus of claim-- of proteins clained
inclaiml will have this Hyal-EG- as a conmon
structural feature?

A. It should be a vast part of it. | don't
know how -- exactly how many, but nost of it |

shoul d t hi nk.

N N
(2 I N

Q Okay. In the work you did to prepare

your opinions, you didn't attenpt to figure out
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where in the human PH20 sequence the Hyal EGF
region is, did you?

A. | didn't have to figure it out. | could
see it. Renenber, | -- you displayed what
di spl ays the structure.

Q Let ne -- so let's focus on the am no
aci d sequence that creates -- or sorry, the am no
aci d sequence associated with that structure.
You didn't identify the boundaries of the am no
aci d sequence?

A. | didn't have to because it's been done
el sewhere in the literature (indicating).

Q And so, for exanple, you could see that
fromthe alignnment in the Chao --

A. That's one pl ace.

Q Do you recall if Dr. Park also identified

t?
A. | thought he did.
Q Ckay.
A. | can't point you to the paragraph.

Q So, but you didn't | ook at the individua
am no acid makeup or conpare that to the
nmut ati onal data of the sequence that correl ates
to the human PH20 Hyal - EGF domain as part of your

work in this case?
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A.  Not focusing on that domain. | |ooked at
the entire set of nutations.

Q But you didn't consider individual sets
of changes in the Hyal EG- -- localized just to
the Hyal EGF in form ng your opinions?

M5. MARTIN. Object to form

A. Not in -- not in that particular domain.
As | said, it was part of the whole set of
mutations that | did consider.

Q So you considered the nutations in the
Hyal EGF region as part of the whole set of
mut ati ons that you consi dered?

A Yes.

Q And you didn't consider the effect of
nmut ati ons on t he Hyal - EG-F domai n?

A. Per se --

Q Per se.

A.  -- no.

Q Al right. Let's go to page 109 and go
t o paragraph 212.

A Yes.

Q And here you're connecting work that was
done by Armng to work that was done in a paper
by Zhang?

A Yes.

U S. Legal Support | ww. usl egal support.com

136

Petitioner Merck, Ex. 1131, p. 136
Merck Sharp & Dohme LLC v. Halozyme Inc.
PGR2025-00053



Gregory Petsko, Ph.D.
Decenber 04, 2025

© 00 N o o b~ W DN PP

N N NN NN R P PR R R R R R R
a A W N P O © 0o N O o0 M W N +— O

Q And you're saying that "the Arm ng
results are consistent with Zahn ... that the
EGF notif appears to be required for enzymatic
activity for both Hyal-1 and PH20," right?

A Yes.

MR KUSHAN. Ckay. So let me introduce
Zhang. This is Exhibit 1010.

A Um hmm
BY MR KUSHAN:

Q Please confirmthis is the Zhang paper
that -- that you addressed in your declaration.

A Yes.

Q So Zhang reported experinental results
fromnutations of the Hyal-1 protein, right?

A Yes.

Q And --

A. This -- this is subsequent to the
structure of the Hyal-1 protein.

Q Yeah. So Zhang actually uses the Chao
Hyal -1 structure to study and then perforned
mutations to the structure to conpare the effect
of predicted changes to actual changes?

A. Yes. It's nore specific than that.
They' re probing the nechani smof catalysis.

Q CGot it. Could you go to page 9439 of
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Zhang?

A, Um hmm

Q And in the right colum there's
a paragraph --

A. Unhmm The del etion?

Q Yeah. There's a paragraph in -- what is
that section? Wat does it say there -- |I'm
sorry. Was is the title there?

A. "Deletion of EG-Iike domain," is that
what you're referring to?

Q Yeah. And it says "Abolishes Hyal-1
Activity Independently" --

A Yes.

Q -- "of Asparagine 350."

A Yes

Q kay.

A. That's the paragraph | assune you want.

Q Okay. So Zhang attenpted to produce a
Hyal -1 nutant that deleted the entire Hyal - EGF
domai n?

A Yes.

Q And Zhang said that the transfected cells
did not secrete the Hyal EGF truncation nutant,
right?

A. That's right.
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Q So would a POSA -- would a POSA concl ude
that, w thout the Hyal - EG-F donmai n, the human
hyal uroni dases do not properly fold?

M5. MARTIN. Object to form

A.  Not necessarily. They would -- they
woul d concl ude exactly what's stated here, that
they don't secrete properly.

Q So |l think you said earlier that one
i ndication that a protein has fol ded properly is
that it secretes?

A. Correct.

Q So if a protein here doesn't secrete,
woul d that suggest that it doesn't have the
proper folding of the protein?

A. No. The statenent cannot be inverted
that way. Proteins that do not fold properly
usually do not secrete, but proteins that do not
secrete do not always do so because they're
conpl etely not fol ded properly.

Q Sonet hi ng happened that was not good for
secretion, right?

A. That's correct. But it doesn't have to
be a conpl ete change in folding.

Q So we don't -- we don't know what

happened that caused the cells to not secrete the

U S. Legal Support | ww. usl egal support.com 139

Petitioner Merck, Ex. 1131, p. 139
Merck Sharp & Dohme LLC v. Halozyme Inc.
PGR2025-00053



Gregory Petsko, Ph.D.
Decenber 04, 2025

© 00 N o o b~ W DN PP

N N NN NN R P PR R R R R R R
a A W N P O © 0o N O o0 M W N +— O

Hyal - EGF domain, right?

A Well, evidently they didn't at this tine.
| don't know if it's been determ ned since.

Q Rght. And Zhang neasured activity in --
fromthe lysed cells, and they recovered protein
fromthe lysed cells, right?

A.  Yes, | believe so.

Q And they reported the activity being
6 percent fromthat recovered |ysed cell?

A | think that's right.

Q Al right.

A. And that's not zero, by the way.

Q R ght. So they -- the Zhang authors
portray that |evel of activity as being -- as
indicating the activity has been aboli shed,
right?

A. Yeah. | don't know that a person of
skill in the art would al ways accept that
statenment w thout some additional data.

Q The Zhang aut hor did?

A. Yes. And -- that's correct.

Q If you can go to the paragraph we were
referring to a mnute ago at page 9439.

A. Excuse ne. Can we go back to the

previ ous question for one second?
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Q Sure.

A If we ook at the [ast two sentences of
t hat paragraph, it may be germane to what | just
said. "The lysates showed ... 2.5 and ... 6.3%
of wild-type activity for N350tr and L356tr,
respectively, at the 125 pum anount of HA [sic].
Thus, loss of this domain is deleterious to both
secretion and activity of Hyal-1, although the
residual activity suggests the effect is
indirect."

So that sort of gets at what | was trying
to say.

Q So --

(Si mul t aneous crosst al k)

A. Because there was residual activity that
suggests that the effect of truncating the donmain
is not necessarily to abolish the folding of the
rest of the protein.

Q Wiy don't you |l ook at page 9441.

A Ckay.

Q And if you look up in the top right
par agraph of 9441.

A. "It has been proposed"?

Q Yes. Take a look -- just read that, and

| et me know when you're done.
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A, Umhmm

Q And so Zhang is reporting that based on
their analysis in -- of their experinental work,
t hat because the inactivity of the truncated
mutants and their inability to be secreted, that
inplies that this region do not function as an
i ndependently fol ded domain, right?

A. That's their concl usion.

Q Right. And so they're saying that this
protein notif is part of the structure of the --
the tertiary structure of the protein, it's not
an i ndependently functioning domai n?

A It's not the -- they're concluding it
means it doesn't hang out in space by itself,

di sconnected fromthe bul k of the protein.
That' s basically what they nean.

Q Al right. So if you can go back to
9439, which is where this cane from

A, Um hnmm

Q If you look at the sentence in that
par agraph starting, "Deletion of the
EG--1i ke Domai n" --

A Um hmm

Q -- the sentence that starts with

"I nspection of the human Hyal -1 nodel ."
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1 A.  Yes.

2 Q So Zhang is reporting that "lnspection of
3 t he human Hyal -1 nodel reveals a single overal

4 folded donmain, with extensive contacts between

5 the EG--like region, the sugar noieties," at

6 aspar agi ne 350, "glycosyl adduct housed within

7 that region ... the remainder of the protein.”

8 A Yes.

9 Q Sothey're viewing it as a single fol ded
10 domain, right?

11 A. They are.

12 Q So it's not an independent domain, right?
13 A. They don't consider it that way. And in
14 fact, if you |look at ny declaration on page 109,
15 you can sort of see that interaction surface,

16 where the one is colored in yellow and the rest
17 of the protein is colored in gray. It's a fairly
18 extensive surface.

19 Q Cot it.
20 So a POSA woul d concl ude from Zhang and
21 from Chao that the Hyal -EG- donmain is required
22 for the catal ytic nechani sm of hyal uroni dases?
23 A. | don't think you'd say that.
24 Q Wiy not?
25 A. | think you'd say it's required for
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form ng an active protein. You're inplying that
that has to do with an alteration of nechanism
That suggests the chem cal process of catalysis
tome. | think that's a nore specific concl usion
that you're able to draw fromthese data.

Q Wt if the mechanismcontenplated it
fromthe perspective of binding to the substrate
and causing catalysis, so a broader perspective?

A. That's -- that's a -- that's a better
conclusion to draw because it enconpasses nore
possibilities that |I think are consistent with
t he dat a.

Q And in that setting, fromthat
perspective, a person of skill in the art woul d
believe that a Hyal EGF was necessary for that
nmechani stic capability?

A. O sonething like that.

Q Ckay.

A.  Yeah.

Q Al right. So going back to that one
par agraph on 9439.

A Wait. Were -- which docunent are we in?

Q Sorry. W're back -- still wth -- stil
wi th Zhang.

A. Ckay. Wich page?
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Q  94309.
A.  Yes.
Q Soin -- in this experinent, Zhang

produced the nutant that truncated the protein
just before the Hyal EGF region, right?

A.  Yes. That was one of the deletions. |
t hi nk he did two.

Q Right. And so when they tried to see --
detect enzymatic activity in the supernatant,
they didn't see anything?

A. No. They saw 6 percent or 2 1/2 percent,
dependi ng on what they were | ooking at.

Q | think they actually saw O percent in
t he supernatant, right?

A. | don't renenber that.

Q Well, it wasn't secreted.

A. That's true, yes.

Q So they recovered this -- they recovered
the protein fromthe |lysate, and then in that
| ysate they then found 6 percent activity, right?

A.  Yes, so they found activity where they
found the protein.

Q Right.

A.  Ckay.

Q Soif I did a screen for activity in the
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supernatant in the hyal uroni dase and | got zero,
it mght indicate the protein had not secreted,
right?

A. That would be the first conclusion you
woul d check.

Q Al right. Let's go to page 132 of your
decl arati on, paragraph 262.

A. Page 1327

Q Yup.

A. Paragraph 262?

Q Correct.

A.  Ckay.

Q So -- bear with nme for one second.

This is the part of your declaration
where you are introducing the analysis you did of
mut agenesi s data in the patent, right?

A Yes.

Q Okay. And you relied on the data from
t hat mut agenesi s experinment which is reported in
Tables 9 and 10 of the patent, right?

A Yes.

Q You said that the data are extrenely

useful because they show the tolerability of each

position in PH20 to substitution, right?
A Yes.
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Q And you said the data shows which am no
aci ds and which types of am no acids were
tolerated at each position of PH20, right?

A Yes.

Q Al right. And you also say that the
data provi des a POSA seeking to make PH20
variants with certain insights about making
nodi fications to the PH20 protein, right?

A. | specifically said "are likely to
abrogate activity," on one hand, and which do
not .

Q Ckay. So your opinion is that wth the
data in the patent, the POSA knows which
positions, if changed, are likely to abrogate
activity and which ones are not?

A. For the single nutation.

Q For the single nutations.

A. And that's -- yes.

Q GCkay. In your opinion, the data in the
patent enables a POSA to generate single and
mutual -- sorry.

In your opinion, the data in the patent
enabl es a POSA to generate single and nmultiple
mutants with desired properties?

A Yes.
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1 Q Sois it fair to say that you coul d not

2 have formed those opi nions about the tolerability

3 of individual positions in PH20 to nodification

4 W t hout the nutagenesis data in the common

5 di scl osure?

6 A. | could not have formed that opinion for

7 nost of the residues in the protein w thout the

8 nmut agenesi s dat a.

9 Q Could you have fornmed opini ons about sone
10 of those positions based on the nmultiple sequence
11 al i gnnent and honol ogous sequence i nformation
12 avai |l abl e before 2012?

13 A.  You could have tried to do that. And in
14 sone cases, you would have a high probability of
15 being right but it would be for a snmall nunber of
16 resi dues.
17 So for exanple, the catal ytic residues
18 you probably pick up that way. The cysteines in
19 t he EGF domai n you probably pick up that way.
20 For nost of the rest of the protein, no.
21 Q Al right. So you also relied on the
22 classification of each nutant in the common
23 di scl osure as an active or inactive nutant to
24 formyour opinions on tolerability, right?
25 A, Yes.
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Q So --

A. But also the list of what the nutants
wer e.

Q Rght. In terns of the -- if you can go
to the table that you' ve conpiled at pages 135 to
136.

Yup.

It is very colorful.

> O >

Yup.

Q Al right. For that table, you are using
counts of active and inactive nutants to formthe
percentages that are the basis of your color --

A. O the color coding, yes, that's correct.
But it is not all the data that are avail able.

Q Rght. For the -- for this table, this
is nore of a mathemati cal extrapol ation of the
dat aset ?

A | would call it nore a sunmary of the
dat aset .

Q Al right. So let's nake sure
understand what the colors nmean. The colors are
i ndi cati ng how tol erant each positionis to
change, right?

A So it is explicitly stated what the

coloring is on page 134 of the declaration.
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Q Al right.

A. For each of the colors that are used.

Q Sure. So dark green indicates positions
where all substitutions are tolerated, right?

A. That's correct.

Q And that nmeans 100 percent of the tested
nmut ants were active nutants?

A. That's correct. And those -- that could
be a variable -- that's a variable nunber for
di fferent am no acids, how many were tested.

Q Sothat -- so that color is going to be

true -- that dark green color is going to be true

if you had seven nutants tested and all seven
were active, as well as if you had 15 nutants
tested and all 15 were active?

A. Correct.

Q Light green neans they are generally
tol erant to change?

A. Specifically. Okay. Positions where
60 percent or nore of the substitutions were
tolerant are colored |Iight green.

Q ay. And then no color neans that
bet ween 30 and 60 percent of the tested nutants
were active nutants, right?

A Correct.
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Q And you didn't offer opinions on the

tolerability of those positions?
M5. MARTIN. Object to form

A. No. | nean, that's not true. |
consi dered those positions sonetines when |
t hought about what substitutions one m ght nake
or not make. The coloring is sinply to give you
an indication of where in the spectrum of
tolerability to the nutations those particul ar
resi dues fall

Q Let's look at the | ast couple of colors
and see if we can nmake sone sense. So orange,
you said neans generally intol erant of
substitution, right?

A. Yes. That's less than 30 percent.

Q And then, finally, red are positions that
tol erate no changes, right?

A. Correct. So you can --

Q And that's again -- sorry.

A Sorry.

Q So that's 100 percent of the tested
mut ants were inactive, regardl ess of the nunber
of thenf

A. Correct.

Q So what |I'mwondering is, in your
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description of these different colors, there is
no characterization of tolerance for the 30 to
60 percent range that you had for all the other
ranges, right?

A. It is an internediate set of activity
t hat was determ ned. Ckay.

Q Soif you -- if you | ooked at one of
t hose positions that is uncol ored, can you
characterize it as a position that is or isn't
tol erant to change?

A.  Then you would go back to the original
data and | ook at the values for each of the
i ndividual nmutants. That's what | inplied
earlier.

Q So there's no --

A. But you wouldn't use this al one
(indicating).

Q So from-- fromthis table, fromthe

coloring, you wouldn't associate kind of a degree

of tolerability, generally, to that position that

is at 30 to 60 percent range?

A.  You would know that it was in the range
but you would want to know what it is
speci fically.

Q So sone changes were tolerated and sone
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1 changes weren't?

2 A. Sone changes were nore tolerated, if you
3 wll, than others. Produced a different |evel of
4 activity than others. You would want to | ook at
5 that carefully.

6 Q Soin-- inthe table you have presented
7 in those classifications that are used in the

8 coloring of them they don't reflect sonme netric
9 of how many nmutants were tested at a position,

10 right?

11 A. No, they don't reflect the absolute

12 nunber of nutations at each position.

13 Q There is also no indicator or factor

14 that's built into your coloring schene that

15 reflects the character of the change of the am no
16 acids at these positions that were -- that were
17 substituted. So going froma wild type to --

18 i ke, take an exanple, if the wild type is a

19 hydr ophobi ¢ resi due, you don't have a netric
20 that's evaluating in your table how big of a
21 change could be tolerated as to other kinds of
22 am no aci ds?
23 A. In this table, no. But the data exists
24 in the patent to get that information very
25 easily.
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Q So sorreone could | ook at individual
posi tions and determ ne that sone residues m ght
be tol erated and others m ght not?

A.  And one coul d determ ne what type of
resi dues those are.

Q If I amjust using your coloring schene,
none of that context is in this coloring schene,
right?

A. Correct. But as | said, this is nmeant to

be a qui ck sunmary.

Q If you can -- | want you to go and | ook
at the -- so you nade -- you illustrated
structures of the PH20 nodel -- sorry. Let ne

make that a better question.
You have a nunber of pictures in your

decl aration that are depicting a
t hr ee- di nensi onal structure of PH20 and it has
been colored to reflect the coloring schene that
you enpl oyed here, right?

A. Largely, although sonetinmes we use the
colors for a sonmewhat different purpose.

Q R ght. So let's go through and just --
want you to just |ook at the sets of inmages and
talk and just confirmwhat's going on with each.

So page 144 to 146.
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A 1277

Q Sorry. 144 to 146.

A It is not your fault. | don't hear well.
| apol ogi ze.

Q It is partly ny fault because | didn't
speak up. So | will take half the blanme there.
So 144 to 146.

A. | have it.

Q So those inmmges, those are using the sane

col oring schenme that you have in your table,

right?

A.  Let's see.

Q Wll, it doesn't have a dark green, to ny
eye, right?

A. Right. It has green for 60 percent or
nor e.

Q So basically, in the coloring schene here
you absorbed the |ight green and dark green and
they are just green?

A. Yes, and that's largely because the
perspective of the view wi || sonetines darken the
colors of sone colors like green. So it would
have been -- could give fal se inpressions.

Q Rght. Soif | see green, it just neans

nore than 60 percent were active nutants?
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1 A. Correct.

2 Q Okay. And then cyan is basically not

3 colored. That was the default color of the

4 structure, right?

5 A I'msorry?

6 Q The cyan residues, are those just the

7 default col or of the nodel?

8 A Yes.

9 Q GCkay. So those are basically putting no
10 color into the nodel ?

11 A. That's correct.

12 Q Al right. The red ones are the

13 100 percent not tolerated ones, right?

14 A Yes.

15 Q And then the orange are the | ess than

16 30 percent?

17 A. That's correct.

18 Q But nore than zero?

19 A. Mre than zero.
20 Q Right. Gkay. Go to 152 to 155.
21 A Yes.
22 Q So you changed the representation of the
23 residues in this set of inages, right?
24 A, Yes.
25 Q But you were using the sane col oring
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1 schene?

2 A. The's green is once again those residues
3 that tolerate 60 percent or nore of the

4  substitutions that were nmade.

5 Q Is there sonmething you're trying to

6 convey about the size of the residues that are

7 di spl ayed here?

8 A. The spheres are roughly the sane size

9 wthin -- you know, within a certain small range
10  because that has to do with the size of the atons
11 i nvol ved.

12 The reason for choosing that here is

13 specifically to do two things. One, to show the
14 extent to which these mght lie on the surface of
15 the protein. And you get that inpression from
16 how much they cover of the rest of the protein in
17 a given projection.

18 But the other reason, which is even nore
19 important, is to show their physical proximty to
20 one another. |In other words, these are not
21 i sol ated sets of spheres scattered around the
22 proteins. These are clusters. And they're --
23 that's nmuch easier to see in this kind of
24 representation, at least for nme and | think for
25 nost people of skill in the art.
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Q D d you performany calculations to
det erm ne whi ch residues were surface residues?

A.  You can, and in sone cases | did. Al
right? So, for exanple, you can replace this
particul ar representation with a
sol vent - accessi bl e surface representation. And
in sone cases, | did that, but I don't believe
illustrated that in the declaration ever.

Q D d you do the actual calculations to
nmeasure the solvent accessibility of individual
resi dues?

A.  No. Although in PyMOL you can.

Q R ght. So the opinions that you're
presenting don't explicitly identify a connection
bet ween positions that you' re discussing and the
sol vent - accessi bl e character of thenf

A.  Not quantitatively, no.

Q Al right. Let's go back to your
table -- sorry. One -- sorry. Two nore
pi ctures, 162 to 163.

A, Yes.

Q So these are -- these are surface ones?

A. Those are the sol vent-accessible surface
ones. That's correct.

Q Al right. And again, the coloring
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schene is the sanme col oring schene you used in
your tabl e.

A.  Let me nmake sure that that's true. |
believe it is.

(Pause)

A. Yes, | believe that's correct.
BY MR KUSHAN:

Q Al right, let's go back to 135 and 6,
which is your table.

A Ckay.

Q So | want to understand the designation
of these positions as dark green. That's
100 percent tolerated, right?

A. It's 100 percent tolerant for the nmut- --
substitutions that were nmade.

Q GCkay. If I had an instance where | had
only seven substitutions that were tested --

A, Um hmm

Q =-- and all of themare active, is it --
is it fair to infer that all 19 choices that
could be put in that position also would be
t ol erat ed?

AL You -- it mght. It would depend on what
t hose seven were.

Q Ddyou --
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A kay?

Q D d you nmake determ nations that the
seven that were tested in one position were
di ver se enough to support that concl usion?

A. In sone cases, | noted that, and -- but
that's not the purpose of this table. It's not
reflected in this table.

The table is where all the substitutions
that were nmade, whatever they were, that were
tolerated is dark green.

Q Are you using the color designations in
the table to indicate how a person of skill would
view the ability to nutate the PH20 protein and
expect it to retain activity?

A. Not in -- not by itself, no. You would
start -- the person of skill in the art m ght
start with this table because it's a convenient
summary, but they would then go to the original
data to find out what the substitutions were nade
at each position, the character of the am no
acids, and so forth.

Q Andis -- is your opinion that the POSA
woul d believe that any am no acid substitution
tolerated at a particular position, for exanple,

in the dark green ones, would be tolerated in any
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PH20 nmut ant regardl ess of how many changes or
where those changes were in the protein?

A. Mst of the tine, yes. |[|f the other
changes were in adjacent residues, residues in
contact with that one, then you would want to
| ook at the structure.

Q Okay. So that's sonmething you'd have to
kind of do on a case-by-case basis?

A.  You would do that on a case-by-case basis
when you were trying to nmake the mutants that had
t he purposes that you intended.

Q Al right. If I picked 15 of the dark
green spots to nutate --

A,  Ckay.

Q =--is it your viewthat a protein that
had those 15 nutations in them would fold,
regardl ess of which am no acids were put in each
position?

A.  That woul d depend on which nmutations you
pi cked. If you picked a nutation that only
had -- a residue that was only nutated to one or
two ot hers, you mght be hesitant to nmake that
predi ction without first checking wth the

structure.

N
62}

Say that residue was on the surface of
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the protein, sticking out into the solvent, and
maki ng no contact with any other residue in the
protein. Then even though you only had two

mut ati ons at that position, you m ght well be
justified in assum ng that you could nmake many,
if not all, substitutions at that position and
they would tend to be tolerated.

But it depends -- as | said, it's context
dependent, context in this case being structure.

M5. MARTIN: So we -- sorry. W' ve been
goi ng for alnbst an hour exactly. So, Geg, do
you need a break?

THE WTNESS: |'m okay for another few
m nut es.

MR, KUSHAN. Yeah. Wy don't we just --
| think just a couple nore questions and we can
t ake a break.

M5. MARTIN: Al right.

BY MR KUSHAN:

Q Sois there -- just kind of a surrogate
of evaluating tolerability, is there sonme nunber
of substitutions above which you would feel that
the position had been interrogated enough to
support the position being, for exanple, highly

tolerant or likely tolerant to change?
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A. Not -- not on the basis of that question
by itself, no. You would look -- as | said, you
woul d | ook at what those substitutions were, and
you'd | ook at where they were.

Q Al right. So | want to just drill down
alittle bit into that question and your answer.

So if I"'mlooking at a position let's say
that had 18 or 17 alternatives tested and they
all were active, would I -- would I be able to
infer that basically any position in this protein
that had 17 residues tested that retained

activity, would that be enough to say |I am

confortable that any position -- any am no acid
Wil be tolerated at that position?
A. Mst of the tine, yes. | could conceive

of a scenario where that m ght not be true.

Q Well, if you put a proline in a place
that it shouldn't be.

A.  That would be one, but a nore -- a nore
sensi bl e one perhaps, if you say 17, would be --
let's pose the one you |left out, phenylal anine,
tyrosine, and tryptophan. So you've left out all

the larger aronmmatic residues.

N N
(2 NN N

Q Right.
A, Well, you mght not know conpletely
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whet her or not those would give you the sane
result until you |l ooked at the structure. Ckay?

I f those residues, the other 17
mutations, are in a site that's not in contact
with the rest of the protein nuch, but not in a
buried region of the protein, then you m ght be
justified in saying phenyl al ani ne, tyrosine, and
tryptophan will alnost certainly be tolerated as
well. But if the packing around it is somewhat
different fromthat, then you m ght need to think
about it sone nore.

The -- you see, you don't want to just
use this. You want to use all the data in the
patent. The patent has a | ot of data. You want
to use all of it in making sensible decisions.
That's what a person of skill in the art would
do.

Q And again, so that the -- what you're
saying is that a person of skill in the art would
need to take this table, | ook at the character of
changes in individual nutations, study it in the
context of the position you re contenplating
changi ng, and then make judgnments with all that
data to say, yes, this one is a substitution I

beli eve woul d be tol erated?
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A. A person of skill in the art would use
their skill in the art, and those are the
different skills you're tal ki ng about.

Q And so they would basically have to use
all this information and translate it basically
into sets of changes that they woul d concl ude
shoul d be conmbined into a single protein?

M5. MARTIN. Objection. Qbject to form

A. No. W haven't tal ked about conbi nati on.
kay? So | want to -- | want to keep ny answer
to what it was. Okay?

At a particular site, you asked ne about
whet her, if you had a certain nunber of
mut ati ons, you would be justified in thinking
that the rest that were not nmade m ght have the
sanme property. |'ve tried to go through the
reasoni ng process you would do to do that.

M5. MARTIN: Do you want to take a break
now, since we've gone a few nore m nutes?

Greg, do you --

MR, KUSHAN. |'m happy to take a break if
you want to. Do you need a break?

THE WTNESS: Not at the nonent.

MR, KUSHAN: All right. So why don't we

just --
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BY MR KUSHAN:

Q So when you're doing this assessnment of
the types of residues at a position being
tolerated, that's based on an assessnent of

interactions of that residue's atons wth

essentially the neighbors of the -- of that
resi due?
A. Based -- let's just say based on the

structural context of the residue. That's a
sinpler way to put it.

Q Wiat I'mtrying to understand is, to
reach a conclusion one way or another of an
i npact of a change at a position, you're --
you're trying to assess what woul d happen if an
amno acid with a different character or size,
what woul d happen if | put that in that place
where the other one wasn't necessarily the sane?

A. That's correct.

Q Al right. And that is dictated by the
interactions of the new amno acid in the place
of the old amno acid with the surrounding
structure and -- and | guess sol vent?

A Yes.

Q Soit's the collective effect of sol vent

and nei ghboring residues that have the potenti al
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to interact with the one that you've substituted?

A. Sol vent, neighboring residues, but in
sone cases, also the secondary structure that
you're in, that can nmake a difference, for
exanpl e.

Q So a residue that mght be tolerated in
an unstructured | oop m ght not be tolerated if it
is part of an al pha helical sequence?

A. Perhaps. O if it is at the end of an
al pha helix its charge may matter because of what
is called helix cAWPIing effect. A person of
skill in the art knows all these things. And a
person of skill in the art will nake use of that
know edge together with the data in the patent.

Q So using that kind of understandi ng of
assessnent of interactions and environnment, a
person of skill could conclude that a particul ar
am no acid substitution would be tolerated at a
particul ar position?

A. | think you woul d be able to naeke that
prediction with a high degree of confidence for
nost of the mutations, yes.

MR KUSHAN. Al right. If you want to

take a break, we can take a break now.

N
62}

THE WTNESS: That's fine.
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MR KUSHAN: All right.

THE VI DEOGRAPHER: Going off record at
1: 58.

(Recess taken)

THE VI DEOGRAPHER: (Goi ng back on record
at 2:19.

BY MR KUSHAN:

Q So before the break, we were discussing
sonme of the information that led to your table
there. And we briefly touched on multiple
sequence alignnents.

Can you just give nme a better sense of
how a POSA woul d i1 dentify honpl ogous proteins to
PH20 in the 2011 to 2012 tineframe and use that
with the nultiple sequence alignnent?

A. So a person of ordinary skill in the art
in 2011 woul d take the sequence of PH20, which
t hey have, and would put it through a program
|i ke BLAST. | think both Dr. Hecht, Dr. Park,
and nyself would all have stated that we woul d
tend to use BLAST. That was nobst commonly used.

BLAST would then go through -- you
would -- you could restrict that to all nmamal s,
you could restrict it to manmal s and insects, or

you could -- you could | ook at every organi sm
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under the sun. BLAST would then give you
sequences that had various |levels of identity,
all right, not simlarity, but identity to your
sequence. It would attenpt to do so by

m ni m zi ng the nunber of insertions and gaps in
the alignnment.

You would then tend to use cutoffs. All
right? 40 percent identity, or whatever. And
| ook at those alignnments. And in nost cases,
unl ess there were a | ot of gaps of things, you
could be confortable in saying that this sequence
with 40 percent identity or nore to PH20 is part
of a famly of PH20-rel ated enzynes. And so you
woul d then begin to use that in nultiple sequence
alignments. And you would pull other sequences
out in the sanme way.

Q Okay. That's hel pful.

Just to confirm when -- when the BLAST
al gorithns are sel ecting sequences for honol ogy
they are not just doing kind of a 40 percent
overall identity, they are doing -- kind of
checki ng segnents or regions and | ooking for
t hose segnents to have a sufficient |evel of

identity?

N
62}

A. Yes. They start by doing |ocal
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alignments and then extend it over the -- the
whol e protein. And that was what was done in
2011. There have now been sone refinenents to
the algorithm |If you did it today, you m ght

get a few nore additional proteins show ng up.

But in general, the -- that technol ogy was wel |l
devel oped.
Q | want you to | ook at pages 36 to 37 of

your declaration in paragraph 91.

A.  Yes.

Q So you see on -- there is an imge of a
mul ti pl e sequence alignnent, | think, on page 92,
right?

A. | am |l ooking at page 36. Is that what

you are tal king about?

Q I'msorry. It's 37.

A. Right. Paragraph 92?

Q Yeah.

A kay.

Q Sothat's -- that's the picture out of

your textbook, right?
A Yes.
Q And this is a nmultiple sequence alignnent

of honol ogous proteins?

A.  Yes, and that woul d have been done around
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about 2000, 2001.
Q Ckay. The positions where the amno acid

is identical in every sequence is in red, right?

A, Yes.

Q And then there are -- there is an orange
colum with -- which is nearly all of themare
i dentical --

A. O a significant nunber anyway, yeah.

Q And we call those conserved residues,
right?

A. Relatively conserved, yes.

Q Relatively conserved.

A. The word "conserved" gets m sused
sonetinmes. | tend to think of it as neaning it
is always the sane residue, but people -- people
use it frequently to nean nost of the tine it is
t he sane residue; and when it isn't, it is a
residue that's simlar.

Q So it has kind of like a -- a simlar
character to the one that was there if it is not
i denti cal ?

A. Precisely.

Q ay. And the presence of these
conserved residues is indicating positions that

are going to be inportant to the fold shared by
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t hese honol ogous proteins, right?

A.  Usually, yes.

Q Could a POSA know whet her one of the
conserved positions was going to be necessary for
those structure and activity w thout experinental
testing?

A. Say that again, please.

Q Could a POSA have known fromthe position
of a conserved residue whether it was inportant
for both structure and activity w thout testing?

A. Conserve -- position where? In the
sequence or position in the structure?

Q So having just the sequence, the
conserved sequence position, a person | ooking at
t hat conserved residue at that position in the
sequence, could they know whet her that one was
going to be inportant for both structure and
activity without testing?

A.  Unless one of the proteins in question
were a protein for which there was
t hr ee- di nensi onal structural information; or, or
for which experinents had been done that
identified one or nore residues as being
essential for activity, for exanple. And that

was often done before structures.
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If you didn't have those pieces of
i nformation, you would -- you would be hard
pressed to know why sonet hi ng was conserved. You
coul d make guesses, but...

Q Is the -- is your kind of first instinct
that the -- as a PCSA, that it is inportant for
structure?

M5. MARTIN. Object to form

A.  No.

BY MR KUSHAN:

Q No. |Is it no because you can't reach a
concl usi on that conserved has any consequence?

A. No. That's because you would reach a
conclusion that a conserved resi due can have any
consequence.

Q Right.

So basically, the conserved residues are
telling the person of skill in the art that this
is likely to be a residue you shouldn't change?

A It tells a person of skill in the art
this is inportant to be what it is. It often
won't tell you why.

Q Wuld a person of skill in the art
| ooking to nodify, for exanple, PH20 avoid these

conserved residues as positions they would
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change?

A. Not given the information in the patent.
They would |l ook at the information in the patent.

Q Let's just go back --

A. Because this is a restricted range of
resi dues.

Q Sorry. M question was not great because
| was focusing nostly -- | wanted it in the
context of an MSA.

If all they had was an MSA of the
honol ogous proteins, would a person of skill in
the art avoid the positions that were conserved?
M5. MARTIN.  Objection. Scope.
BY MR KUSHAN:
Q Wen maki ng nodifications.
M5. MARTIN. nbjection. Scope.

A.  Wen you're making nodifications, it
depends on the purpose. So if your purpose was
to identify catalytically inportant residues you
m ght focus on the residues that were conserved,
not avoid them So it will depend on the
pur pose.

BY MR KUSHAN:
Q If I amtrying to make enzymatically

active mutants that have a change to them --
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(Reporter clarification requested.)
BY MR KUSHAN:

Q If I ama POCSA attenpting to nake
enzymatically active nmutants of PH20, would I
avoi d the conserved residues as positions to
change?

M5. MARTIN. Onbjection. Scope.

A. If you are trying to nmake enzymatically
active nmutants, those wouldn't be the residues
you change first, probably.

BY MR KUSHAN:

Q You'd prioritize other residues?

A.  You would probably prioritize other
resi dues, dependi ng on what the sequence
al ignnment | ooks like. It's not sonething that
you want to be too general about w thout | ooking
at a specific case.

Q Wuld a person of ordinary skill in the
art have believed, in 2011, that making a single
am no acid substitution at a position that is not
a conserved residue would be tolerated by a
protein?

M5. MARTIN. Object to form
A | am-- | amsorry. |[|'ve got to hear

t hat one agai n.
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BY MR KUSHAN:

Q Wuld a person of ordinary skill in the
art who is trying to make an enzymatically active
PH20 have believed that they could nodify a
position that is not a conserved resi due and
expect that PH20 to retain its activity?

M5. MARTIN. Object to form

A. It is probably too general a question to
gi ve you a good answer to. Al right?

BY MR KUSHAN:

Q So if I have nutational data conbined
with an MSA, so | have nutated a bunch of
different positions, | am equi pped as a person of
skill in the art wwth a nunber of positions, have
| ost activity because of a nutation, and then I
have ny MSA in this, which is identifying
conserved residues.

Does the conbination of those two things
gi ve the person, collectively, nore information
than just the MSA?

M5. MARTIN. Objection. Scope.

A. So the multiple sequence alignnent is
limted in its nature because there are |ots of
reasons why residues get selected in evolution,

i ncluding the frequency with which codons can
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change, for exanpl e.

You would -- the nutational data when it
is on the scale of what's in this patent, al
right, is where you would tend to start
(i ndi cating).

Q The -- in -- before 2012 and before 2011
there were studies that had identified through
single point nmutations effects on PH20 structure
and activity, right?

A.  Yes.

Q So that set of information would be
useful to a skilled person trying to nmake
nodi fi ed PH20s, right?

A.  Yes. Those you have maybe a hal f dozen
or so residues, sonething |like that.

Q Could you go to Dr. Park's declaration
again, which is 1004.

A.  Thank you. \here?

Q Go to pages 10 and 11

A.  Yes.

Q And Dr. Park is describing kind of his
nmet hodol ogy of what he did at pages 10 and 11 --

A Um hmm
Q -- paragraphs 27 to 29.
A, Um hmm
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Q So he identified honol ogous PH20 --

prot ei ns honol ogous to PH20 usi ng a BLAST search,

right?
A, Yes.
Q And he aligned it into -- froma -- from

mul ti pl e sequence alignnent with Custal Onega,
and that was a conventional tool back then
right?

A. That's right. And I think he had about
90 sequences when all was said and done.

Q Right. So those are steps that a person
of skill in the art would have taken in the 2011
to 2012 tinmefrane if they were undertaking a
study of protein for nodifications?

A. Prior to the patent.

Q Yes.

A. That's one of the things you could do.

Q Okay. o to paragraph 30. And do you

A.  Yes.
Q He's also referring to an Appendi x D 3.
Don't go there yet.
He's put a table on page 14 of what he's

identified as the "largely invariant residues” in

human PH20 from his MSA, right?
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A. That's right.

Q And do you understand what -- how he
arrived at the selection of those residues?

A. He states in the paragraph, | take him at
his word, that he did this based on positions
where the am no acid was conserved 90 percent of
the time or nore, and non-identical am no acids
appear in less than 5 percent of the proteins in
t he dat aset.

Q So he's taking these conserved residues
because, out of the dataset, each amino acid is
in-- that's on this list is there in the set of
proteins at | east 95 percent of the tine?

A. That's one of the criteria that he's
usi ng.

Q And that was a reasonable thing for him
to do, right?

A It's -- it's -- it's okay.

Q GCkay. So he's identified 68 of these
| argely invariant residues, right?

A. That's correct.

Coul d you go to your declaration?
Yes.

Page 148, paragraph 308.

> O > O

Yes.
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Q So you point out that the Y184 nutant had
activity, and that is not one of the -- and
that's at a position -- there was a nmutant nade
fromthe wild type that went fromtyrosine to
tryptophan, right?

A Yes.

Q And that's at one of the positions
Dr. Park had identified as one of these conserved
resi dues, right?

A. That's a position that he's identified as
a residue that cannot change.

Q R ght. And so did you -- that's one
mut ant out of the set that was tested in the
patent, right?

A. One of those nmutants had activity.

Q Do you know how many nutants were tested
at that position?

A. | don't renmenber. W could look it up.

Q Wiy don't we do that. Wy don't you | ook
at this big sheet (indicating).

A, Un hmm

Q And go to page 4. Are there page nunbers

A, 184.

N
62}

Q Yeah. 184, which --
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A Al right. And --

Q So just tell ne how many nutants were
t est ed.

A 3, 6, 9, 12 -- it looks like 15 or 16.

Q Al right. And how many nutants were
i nactive?

A. Al of the others except tryptophan.

Q Rght. So 14 out of 15 am no acids
test -- that occur in that position that were
tested were inactive?

A. Correct.

Q And you designated this a yellow on your
rating, right?

A, Umhmm

Q Because it wasn't 100 percent?

A. A because it wasn't 100 percent, and B,
it'"s interesting to nme that it's tryptophan, a
bi g bul ky resi due.

Q So the big bul ky residue was tol erated?

A.  Yeah. At least that big bul ky residue
is. Phenylalanine is not. That's starting to
teach you sonet hi ng.

Q ay. So would a PCSA have vi ewed
position 184 as being tolerant to am no acid

substitutions?
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A. A person of skill in the art |ooking at
t he nut agenesi s data woul d have vi ewed t hat
position as being tolerant to at |east one
substitution and possi bly nore because not al
t he 20 have been tested.

Wereas, if the person had relied only on
a multiple sequence alignnent, they would have
assunmed that residue could not be nutated at all.

Q Cot it. So there are three other
possi bl e am no acids that hadn't been tested?

A. Correct.

Q Cay. And that |eads you to concl ude
that you couldn't draw the conclusion that that
had been tested enough in nature?

A. That's correct.

Q Al right. If it's not tested in nature,
is it -- does that conclusion also apply to
positions which hadn't been tested in a
mut agenesi s study?

M5. MARTIN: Qbject to form

A. I'mnot sure | understand the question.

Q So nature tested -- let's say nature
tested 15 out of the 20 am no acids.

A. At that position?

Q At that position.

U S. Legal Support | ww. usl egal support.com 182

Petitioner Merck, Ex. 1131, p. 182
Merck Sharp & Dohme LLC v. Halozyme Inc.
PGR2025-00053



Gregory Petsko, Ph.D.
Decenber 04, 2025

1 A. That's unlikely, but okay.

2 Q But let's say if it's -- soif |I had 15

3 tested in nature through the honol ogous proteins
4 and you had 15 tested in the nutagenesis study,

5 woul d they be equivalent in sites at that

6 position?

7 A.  No. Because they wouldn't necessarily be
8 the sanme |ist of nutations.

9 Q Sorry. | may have stated ny question

10 Wr ong.

11 One position -- the sanme position

12 You're looking at it through the |lens of the MSA
13 You' ve got 15 changes in nature that are

14 tolerated -- or not -- well, sorry. Let ne frane
15 the question differently.

16 There's 90 -- so we're at: 95 percent of
17 all proteins have the sane anm no acid at that

18 posi tion.

19 A, Um hnmm
20 Q And there's one protein out there maybe
21 that has a different am no acid.
22 A. One different am no acid.
23 Q Right.
24 A. That's correct.
25 Q So at that position, you have a | ot of
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proteins with invariant activity, invariant
occurrence. |In your nmutation -- in your

nmut agenesi s study, you have one that is not

I nacti ve.
A Yes.
Q Four unknowns --
A.  Yes.
Q ~-- or three -- there unknowns.
A.  Yes.

Q Ckay. So that conserved residue readout
is different, in your view, than the nutagenesis
study at that position?

A. You're conparing apples to golf balls.

Q Right.

A. Ckay? They're very different. Because
the one is in the context of a protein whose
entire structure is subject to variation by
evol ution, but which, for nbst sequences, are
going to be very simlar to each other because
they're going to be not so far apart on the
evolutionary tree. Since you' ve a |lot of
sequences, then you're covering nore of the
evol utionary tree.

In this -- in a case of the nutagenesis

data, you're doing sonething very precise.
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1 You're taking the sane protein, nmutating one

2 resi due, seeing what it does in the context of

3 the w |l d-type sequence.

4 Q Wat about the converse, where you | ook
5 inthe -- in the MSA data and you see

6 15 different am no acids occurring at that

7 posi tion.

8 A. Correct.

9 Q Does that give a nore conparable

10 assessnent of tolerability to the mutagenesis

11 study that has also tested 15 anmino acids at that
12 sane position?

13 A. So | got half the question, but it

14 sounded |i ke the two hal ves were the sane, which
15 means | nust have m sunderstood it. | apol ogize,
16 but pl ease try again.

17 Q So one position -- there's one position
18 that is |ooked at through the | ens of MSA data.
19 A, Ckay.
20 Q Looking at the sane --
21 A.  And what do we see when we |ook at it?
22 Q W see 15 different am no acids of
23 various kinds being tolerated at that position in
24 nat ure.
25 A.  Ckay.
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1 Q And now | have a nutagenesis study that

2 has studied the sanme position and has tested

3 15 alternative am no acids.

4 A.  Sanme 157

5 Q Sane 15.

6 Wul d you draw t he sane kind of

7 concl usi on about tolerability fromthe MSA data

8 as you would fromthe nutagenesis data?

9 A.  You would say that -- you could say that
10 the two sets of data were consistent. Al right?
11 That's what you woul d say.

12 Q If you concluded that the nutagenesis

13 fromthe nutagenesis study, that it would be

14 tolerated at that position, would you reach the

15 sane concl usion of being tolerated fromthe MSA

16 dat a?

17 A. If you had the MSA data al one, you m ght

18 not -- you mght be alittle nore careful about

19 draw ng that conclusion, for the reasons |

20 indicated. It's a very limted set of proteins

21 you' re | ooking at.

22 | think the MSA -- the nutational data,

23 you're nore confortable in draw ng a specific

24 conclusion like that at that position under the

25 conditions of the -- the way this study was done.
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Q So you identify | believe three positions
where there was variation in the set of positions
that Dr. Park had identified as essenti al

A, Un hmm

Q D dyou identify any other positions
where --

A.  Yeah, there was -- there were others. |
just listed these.

Q \Were -- what other ones were they?

A. | don't renenber. |I'msorry.

Q So based on what you have in your
decl aration, 65 out of the 68 positions were
consistent with what Dr. Park had reported in
his --

A | don't -- | can't say that.

Q Sois -- did you -- did you reach a
concl usi on before you conpl eted your decl arations
that there were additional positions that were
different in the conclusion of being conserved
relative to Dr. Park's MSA anal ysi s?

A. Yes. | believe there were nore than
t hr ee.

Q Ddyou wite it down anypl ace?

A. Sorry. | did not.

Q So as far as we know, from what you put
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in your declaration, you found three?

A. W know there are at |east three.

Q But we can't know what the rest m ght be?

A. Not -- not wthout repeating what | did.

Q Al right. So before we were asking
about views you had. Wy don't we go back to
the -- one second.

MR KUSHAN: 1357
MS. MARTI N Yes.

BY MR KUSHAN:

Q o back to your table that's on page 135.

A. Sorry. \Which docunent are we | ooking at?
| kind of have a nountain of docunents here.

Q Yes. Your declaration

A. Thank you.

Q Just go to 135. It is the color coded
one.

A Yup.

Q So we had a discussion before about the
dark green positions?

A, Un hmm

Q And you -- | began asking you a question
about the light green positions, and | think you
i ndi cated that those were nore of a -- have to

assess each change individually?
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M5. MARTIN: Object to form

A, You always want to | ook at what was done
in the patent. You always want to | ook at the
data you have. You don't want to ignore it. You
want to take a | ook at the total body of data.
Not just for those positions, for anything you
| ook at. A person of skill in the art would not
i gnore the data.

BY MR KUSHAN:

Q Right.

Can you go to page 174 of your
decl arati on.

A Yes.

Q And | ook at paragraph 358.

A Yes.

Q You say: "A person of skill in the art
could al so select positions that tolerate 60% or
nore of the tested substitutions and still have a
reasonabl e expectation of success in maintaining
activity."

A Yes.

Q You are not referring to other factors,
you are just saying 60 percent of the tested

mutants is the basis of this reasonabl e

N
62}

expectati on of success, right?
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1 A. In this particular context, yes.

2 Q And this is in the context of the

3 frequency of tested out of the set that was

4 tested?

5 A Yes.

6 Q As it is stated, just 60 percent of

7 however many were tested?

8 A Yes.

9 Q And that's your opinion?

10 A.  Yes.

11 Q And that -- soif | was a person of skil
12 inthe art and | | ooked at the nutagenesis data
13 and it had seven nutants tested and five of them
14 were active, that would give the person a

15 reasonabl e expectati on of success that a nutation
16 of any -- to any amino acid at that position

17 woul d have a reasonabl e expectation of success in
18 mai ntai ning activity?

19 A. No, | didn't say that.
20 Q Ckay.
21 A. Al right. You would want to | ook at
22 t hose residues that had activity. The 60 percent
23 that did. And you would want -- if you were
24 trying to make a different nutation that was
25 likely to fall into the sane category, you would
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want it to have sonewhat simlar properties to
t he residues that were changed. Okay?

Soif it were a | arge hydrophobic
resi due, you would want to know if the |arge
hydr ophobi ¢ resi dues tended to do that, for
exanpl e.

Q Are those types of changes you are
speaki ng of called conservative changes?

A. They could be. But conservative can have
different neanings in context. So it could nean
a charge conservation only. It could nmean a
conservation of shape. It could nean a
conservation of polarizability, or position in
the structure could be inportant for what
property you think is -- is a conservative
property. But often, it will nean what you say.

Q So if I understood the |ast answer you
gave, kind of a chem cal or size attribute of the
residue in the context of the position is what
you would l ook to to assess?

A. That's the first thing you would | ook at.

Q Al right. And is that -- the use of
t hat perspective sonmething that gives a
predi ctabl e indicator of whether a substitution

to asimlar residue is going to be tolerated at
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t he position?
A. Mst of the tine, it shoul d.

Q Sonetines it won't?

A. If you don't have enough substitutions at
that position, you mght -- it mght -- you m ght
have to not -- not be able to just use the

mut ati onal data. You m ght have to really | ook
carefully at the structure if you are putting in
an amno acid that's very different. But you do,
at least, still have the structure. And so that
will help you to sonme extent.

Q Now, before you -- when | asked a
guestion about substitutions, you had enphasized
that your comments were nade with respect to a
single substitution, right?

A. That's right.

Q \Wy?

A. Because | was referring -- | was asked to

comrent within the context of the data in the
pat ent .

Q Al right. So you would not be able to
extrapol ate the data in the patent to nutations
t hat have nultiple changes to thenf

M5. MARTIN. Object to form
BY MR KUSHAN:
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Q Sorry. Modified PH20 pol ypepti des t hat

are incorporating multiple changes?
M5. MARTIN. Object to form

A | didn't say | wasn't able to do that.
BY MR KUSHAN:

Q Solet ne -- | amjust trying to
understand the restraint you are expressing about
t hat | ast opinion.

Is the -- are you able to rely on the
tol erance criteria that you laid out in your
table to predict the effect of making multiple
changes to PH207?

A. A person of skill in the art could use
the information in that col ored tabl e together
with the other information in the patent -- let's
keep renenbering we want to |look at all of the
data -- and coul d make predictions about nultiple
substitutions, yes.

Q And these predictions, those are based on
your comments about each individual nutation?

A. The individual -- the data for the

i ndividual nutations is one of the nobst inportant

N N
(2 NN N

t hi ngs you woul d take into consideration, yes.
Can we turn off the sound for a second?

MR, KUSHAN: Do you just want to take a
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1 br eak?

2 M5. MARTIN. Do you want to go off the

3 record?

4 Yeah, let's take a break.

5 THE WTNESS: No, | amjust getting rid
6 of nmy |l eg w appings.

7 THE VI DEOGRAPHER: You are fine.

8 (Di scussion off the record)

9 THE WTNESS: GCkay. | am good.

10 THE VI DEOGRAPHER: Al |l set.

11 BY MR KUSHAN:

12 Q So if I could have you go to page 156,
13 par agraph 323.

14 A Yes.

15 Q So in this paragraph, you are discussing
16 substitutions at individual -- individual --

17 where the substitution --

18 In this paragraph, you are discussing

19 substitutions that are in different parts of the
20 pr ot ei n?
21 A. | amdiscussing what criteria you m ght
22 use in thinking about those, yes.
23 Q Al right. And what you say is, a person
24 of ordinary skill, POSA, would expect that if
25 substitutions were nade at these -- at the |ight

U S. Legal Support | ww. usl egal support.com 194

Petitioner Merck, Ex. 1131, p. 194
Merck Sharp & Dohme LLC v. Halozyme Inc.
PGR2025-00053



Gregory Petsko, Ph.D.
Decenber 04, 2025

© 00 N o o b~ W DN PP

N N NN NN R P PR R R R R R R
a A W N P O © 0o N O o0 M W N +— O

green residues in different parts of the protein,
t hey woul d be i ndependent of each other, and that
t hat person woul d generally expect multiple

i ndependent changes to be tol erated.

A. | amtal king about the distribution of
the mutations in space. The structural space.
| f those are different -- if those are separated
fromeach other in the structure there is a high
degree of likelihood that they will operate
i ndependent|y.

Q Can nultiple changes to the protein in
these -- | call themspatially distinct; is that
fair?

A Yes.

Q So a PCSA makes changes at spatially
distinct regions of the protein. 1Is it possible
that even as separate spatial, distinct
regi ons --

(Reporter clarification requested)
(Di scussion off the record)
AL Want ne to do it for you?
BY MR KUSHAN:

Q | have a feeling you will.

So I amwondering if it's possible for a

substitution made in spatially distinct parts of
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the protein can still unpredictably cause the
protein to not tolerate both of those changes?

A. It can happen. It is less likely that it
does happen.

Q Do you have any sense of frequency wth
which it happens?

A. Not in any absolute terns. But as a
general rule based on years of experience, they
are nore -- they are certainly nore likely to be
i ndependent than not.

Q So when you are inserting changes at
different spatially distinct parts of the
protein, can the nutations cause formation of
internmedi ate states of the protein during the
folding process relative to the native sequence?

A. Theoretically, yes. Practically, those
are -- there are very few residues that do that
in any given protein. And in sone cases, none
have been found.

Q Wat -- what are the circunstances where
it does happen?

A. There is not a rule of thunb. Because
the folding pathways of different proteins are
quite different.

Q They are not really things that can be
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easily characterized, right?

A It's hard to -- it's hard to do the
experinments. GCkay. And it was thought,
originally, that there m ght be a conmon pat hway.
Doesn't seemto be true.

Q Can a -- can a set of nutations that are
spatially -- in spatially distinct parts of the
protein cause a particular conbinati on of changes
in the sequence to cause a --

I f changes are made in spatially distinct
regions of the protein substitutions, can the set
of substitutions cause the protein to not fold?

A. It's been, it can happen but it is rare.
For changes that are spatially distinct |ike
that, it is rare.

Q Do you -- can you predict when they wll
i npact fol di ng?

A. If you have a protein whose fol ded
pat hway has been characterized, yes. |If you
don't, it will depend to sone extent on the
protein. There are proteins that belong to
famlies where one nenber of the famly is
fol di ng pathway characterized. You m ght assune
that that pathway is common. The short answer

is, not easily.
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1 Q Ckay. Al right. So go to page 156 and
2 | ook at paragraph 324.

3 A Yup.

4 Q So in this paragraph, you are addressing
5 mul ti pl e changes that are nade where the changes
6 are nore proxinmate to each other, right?

7 A.  Yes.

8 Q And what you say is: "A POSA would be

9 able to make infornmed decisions about making

10 several changes cl ose together on the protein

11 using the data in the '600 patent regarding which
12 substitutions were tested and the results for

13 each, conbined with an assessnent of the | ocal

14 envi ronnent of the residues in question in the

15 protein."

16 That sounds, generally, what you' ve been
17 saying in the last few answers you have given ne,
18 right?

19 A.  Yes. Except there's even nore of a
20 structural consideration here.
21 Q Rght. And what is that?
22 A. Because the residues, for exanple, mght
23 be interacting, in which case, you'd want to know
24  what parts of the residues interact and how t hey
25 I nteract.
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Q Is that -- sorry. The person of ordinary
skill would have to use a PH20 honol ogy nodel to
do the assessnent of those types of set of
changes?

A.  Yes. But a person of ordinary skill in
the art would have already nade that nodel

Q So would the person nake a variance
sequence and then nodel the variance sequence in
a tool like SWSS-MODEL to do that?

A. You can. | did in sone cases. You could
al so -- depending on the nature of the
substitution and where it is, you could sinply
use one of the tools in PyMOL or other prograns
li ke Coot to replace the amino acid in the
structure w thout doing anything to the
surroundi ng environnment. You would -- that would
be nost comonly done for residues on the
surf ace.

Q Do you -- are you famliar with how
SW SS- MODEL cr eat es nodel s?

A Yes.

Q Does SWSS-MODEL, in the devel opnent of a
nodel , take into account whether the nodel ed

sequence is a naturally occurring protein?

N
62}

A. SW SS- MODEL first tries to find a
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natural ly occurring protein sequence that is

hi ghly honol ogous to the sequence it is trying to

nodel. That's the first thing it does. Okay?

It doesn't -- if it can't find one that
covers the whole protein, it may | ook at various
segnments of it.

Q Sol -- there's two -- kind of two
variables in the -- in ny question here. So
certainly there's a tenplate that's going to be
sel ected for a sequence that's submtted to
SW SS- MODEL, right?

A If it can find one, yes.

Q Al right. And then the sequence itself,
does SW SS-MODEL factor into any of its
assessnent of the nodel whether that is a
natural ly occurring protein sequence as opposed
to an artificial sequence?

A. | have no idea. But as of 2010, | think
the only thing in the database SW SS- MODEL was
using were naturally occurring sequences. |
don't think there's an artificial sequence in it.

Q Rght. I'"'mstill doing a poor job of
expl ai ni ng ny questi on.

So | have two things that |I'm matching.

| have an am no acid sequence, and | have a
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solved structure that is a tenplate structure
that could be used by SW SS- MODEL.

A.  Right.

Q R ght? So | have a sequence that has not
yet been experinentally determned as to its
structure.

A Yes.

Q And what |I'mwondering is, when | put
t hat sequence into the Swi ss nodel al gorithm
does SW SS- MODEL account for the fact that the
sequence is a naturally occurring protein or if
it's an artificial sequence?

A.  No. SWSS-MXDEL only | ooks for

honmol ogies. It doesn't |ook at the organismor a

source of the protein, as far as | know.

Q Andif it were a naturally occurring
protein, you d know that protein folds, right?

A. Mst of them Not all of them

Q Sure. For the -- for the assunption |'m
meki ng here, this is a protein that you can, for

exanpl e, isolate.

A If it's an -- let's say it's an enzyne.
Q So it's an enzyne that occurs naturally.
A. Then you'll -- then it faults.

Q Ckay. So you -- you have a seqguence
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associated with a folded protein going into
SW SS- MODEL to create a PH20 honol ogy nodel
right?

A Yes.

Q Gay. So what |I'mwondering is, if |
send a sequence in for nodeling to SW SS- MODEL
that is an artificial sequence, that isn't one
t han has been denonstrated to fold and be
functional, does SW SS-MODEL account for that in
any way in the output of the nodel results?

A Only in -- to the extent that it m ght
not have very -- any significant sequence
identity to the existing sequences inits
dat abase. But if it does, then SW SS- MODEL
doesn't care where it cones from

Q So SWSS-MODEL -- when you run a job with
SW SS- MODEL, you get a report back that gives you
quality netrics of the nodel, right?

A, Um hnmm

Q And one of themis an overall quality
score, right?

A Yes.

Q And the other perspective is a
resi due-by-residue quality nmetric?

A. Alocal quality.
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Q A local quality.

MR KUSHAN: Let ne introduce
Exhi bit 1070.
BY MR KUSHAN:

Q Wile we're waiting for 1070, another

basi ¢ question about SW SS- MODEL

When | have two proteins, a tenplate
protein and a sequence that's being nodel ed, the
SW SS- MODEL can only reliably give you a nodel
for the overl apping portion of the two sequences
if the -- like, for exanple, if the -- if the
sequence you're sending in is |longer than the
structure, the sequence associated wth the
structure can't nodel the part that extends past
t he boundary of the other protein, right?

A. In 2010, it could not do that.

Q Okay. So when you're |ooking at the
nodel s com ng back from SW SS-MODEL in 2010,
you're going to restrict your analyses to the
over |l apping part that's based on a tenpl ate?

A. Those are the reliable parts.

Q Oay. Thisis Dr. Park's -- this is
Exhi bit 1070.

A, Um hmm

Q And this is the SWSS-MXDEL report that
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cane back when the -- | think this is the
D320K PH20 nodel .

And in the mddle of the page, you see
this histogramwith red and blue. That's the
| ocal quality score?

A, Yup.

Q Ckay. And when you're doing your
assessnents of nodeling with the SWSS -- with
t he PH20 honol ogy nodel, are you relying on
essentially the portions of the local quality
region that are kind of consistently either
blue -- or, well, consistently blue?

A. You take the -- you trust those nore.
Ckay?

The red ones are red for a variety of
reasons. Al right? |If you just have an
occasional red one here, it may sinply nmean that
t he sequence identity at that point was so
different that it's not quite sure what m ght
happen. But if you're |ooking at blocks of red
resi dues, those tend to be | oops, and |loops in
2010 were not as well nodel ed by SW SS- MODEL as
ot her parts of the structure.

Q Soit's fair to say that where you see

t hose stretches of red, you' re going to be a
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little bit nore cautious about predicting the
ef fective changes in that region?

A. On structure -- affect on structure, yes,
yes. Um hmm

Q Gay. Wen you forned your opinions in
this case, did you consider the local quality or

overall quality metrics of the nodel you created?

A. Yes. Wien | used the nodel, | did.
Q Al right. Thisis --
MR. KUSHAN: |'mgoing to introduce
Exhi bit 2183.

THE WTNESS: Thank you.
BY MR KUSHAN:
Q And this is the exhibit that was provided
in this case. Did you create this printout?

A. Looks like it.

Q | don't see any local quality scores on
this.

A. W certainly cal culated them

Q Wre --

A, Ckay?

Q ©Ddyou --

A. You can't not calculate them The

program does it.

N
62}

Q Rght. Wat I'"'mwondering is, did you
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1 create this and kind of viewthis on a conputer?
2 A | did, but I -- | didn't nassage it in

3 any way. | just downl oaded the files and printed
4 t hem out .

5 Q Cot it.

6 A. So | may have m ssed the file that had

7 the quality control, but | renenber -- | believe
8 | even stated in nmy declaration, |I think | can

9 find it for you if | had to, that the quality --
10 the local quality control in the nodel I

11 generated was very simlar to that in the node
12 that Dr. Park generated, and that's true.

13 Q Oay. So there's basically the sane

14 regions at -- the sane reliable regions in then?
15 A Yes.

16 Q kay.

17 A. And in fact, you can sort of see that

18 fromthe color schene, you know? And the

19 appear ance of the nodel, you can see how simlar
20 the nodels are if you |look at the two pictures.
21 Q Sothe red is deviation fromthe

22 tenpl at e?

23 A.  Yeah. | think so. Yeah.

24 Q Okay. And then orange and yell ow are not
25 as deviant, but -- and then this green --
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A. But, yeah, in any case, it gives you a
sense of the extent to which these node
structures are -- resenbl e one anot her.

Q Do those -- so these are factors that go
into the assessnent of, you know, confidence and
the prediction of the change, right?

A. Yes. And -- that and the overal
sequence identity, of course, which is around 40,
41 percent in this case, as | recall

Q Ckay.

A. | mght add, in 2024, SWSS-MODEL does a

better job of nodeling |loops than it used to. W

have nore | oops.
Q Right.
So do you think that in 2011 or 2012, a
POSA using only a honol ogy nodel coul d have
predi cted the effect of making five changes that
are close together in a -- in the PH20 protein?
M5. MARTIN: Object to form
A. | cannot answer that w thout know ng
whi ch five changes and where they are.
Q So it depends on the placenent in the --
A It will be context dependent to a |large

extent.

Q And the sane would be true if | asked you
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t he question with 15 changes?
M5. MARTIN: Object to form

A. A person of ordinary skill in the art
probably woul dn't be doi ng that.

Q And why not?

A. Because you wouldn't need to.

Q You wouldn't need to?

A.  Yeah. You' d be able to make -- you'd
al nost certainly be able to nake the kinds of
t hi ngs you'd want to nake with fewer changes than
t hat .

Q So you're saying that no one woul d nake a
PH20 protein with nore than five changes?

A. No. I|I'msaying that you would rarely,
rarely, make PH20 with 15 changes.

Q Is that -- is that because it's
unnecessary to achi eve the purpose you're ainmng
for?

A.  Yes.

Q Sois it also true that the nore that you
i ntroduce as changes, the greater the |ikelihood
is that it may have a probl em such as folding or

| oss of activity?

N N
(2 I N

M5. MARTIN. Object to form
A. No. It wll depend on where they are and
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what they are. The primary -- primary reason is
a person of ordinary skill in the art would be
nore efficient than that.

BY MR KUSHAN:

Q But isn't it correct that each -- each
position introduces sonme anount of
unpredictability as to the effect of the folding
on the protein, right?

A.  No.

Q No?

A. Because for sone of these positions we
have virtually every amno acid in the database,
and so we know what they do.

Q So in the database positions where you
have, let's say, three or five nutants tested,
for those positions are they different? Wuld
that be a different answer?

A. They could be nore unpredictable, it
depends on what change you woul d nake. A person

of ordinary skill in the art would probably | ook

at the changes that were nmade, and if they needed

to change that residue at all -- and they m ght
not choose to change that residue at all, but if
t hey needed to change that residue at all, they

woul d probably select an amno acid with
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properties simlar to the ones that did whatever
it is they wanted it to do.

MR KUSHAN. Wuld you like to take a
break? It has been a little bit nore than an
hour .

THE WTNESS: No. | amokay. The
massage of the cal fs hel ped.

MR, KUSHAN: Wiy don't -- why don't we
t ake a break.

M5. MARTIN: Let's take a break.

THE W TNESS: kay.

MR, KUSHAN: It won't be a | ong one.

THE VI DEOGRAPHER: (Going off the record
at 3:08.

(Recess taken)

THE VI DEOGRAPHER: Back on record at

3: 30.
BY MR KUSHAN:

Q Dr. Petsko, did you discuss anything
relating to the --

A.  One second because | am now havi ng
troubl e hearing.

THE WTNESS: Check to see -- let's see
if that thing is turned on (indicating). That's
on all right. It has got battery. GCkay. Let
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1 nme --

2 MR, KUSHAN: Do you want to go off the

3 record and --

4 THE WTNESS: Yeah, sorry. | amgoing to
5 boost --

6 MR, KUSHAN. That's okay.

7 THE WTNESS: |'mgoing to boost the

8 vol une.

9 THE VI DEOGRAPHER: Going off the record
10 at 3:31.

11 (Recess taken)

12 THE VI DEOGRAPHER: Back on record at

13 3:31.

14 BY MR KUSHAN:

15 Q Dr. Petsko, can you go to page 130 to 131
16 and | ook at paragraphs 258 to 260.

17 A 2507

18 Q Sorry. Paragraph 258, page 130.

19 A, Yup. Got it.
20 Q So between 258 and 260, you are
21 descri bi ng how you - -
22 A. Let nme read themfor a second.
23 Q Sure.
24 (Pause)
25 A.  Ckay.
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BY MR KUSHAN:
Q So this is describing kind of how the

patent classified the nutants into the different

categories of active nutants or inactive nutants?

A Yes.

Q ay. And an active nmutant was -- well,
first, each mutant was tested with two assays,
right?

A.  Yes.

Q And if one of the assays had a score of

40 percent relative activity to the control, then

it was classified as an active nutant, right?

A. 40 percent or greater.

Q 40 percent or greater of the control.
And then what was reported in the table, Table 9,
was an average of the two activities?

A. Yes.

Q GCkay. So some of the instances are bel ow

40 percent and they are still classified as
active mutants?

A. That's correct. That's because one of
t he neasurenents was | ess.

Q Al right. There is two tables, a
Table 3 and Table 9 that are devoted to active

mut ants and - -
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A.  Yes.
Q =-- thereis a Table 5 and a Table 10 for

the inactive nutants, right?

A. | think that's right.

Q ay. Just look at footnote 18.
A 187

Q 18. Wiich is on page 133.

A. That's page 133?

Q Yeah.

A.  Yes.

Q And you were saying in footnote 18 that
if you discovered this -- a discrepancy between 3
and 9, you went wth Table 9's data concl usi on,
right?

A Yes.

Q And the sane thing for 5 and 10, you went
with Table 10?

A.  Yes.

Q So basically, if you had an inconsistency
in the active nutant pair, you went with the
Table 9 classification. And then with the
inactive 5 and 10, you went wth the Table 10

classification?

N N
(2 NN N

A Yes.
Q Did you identify any discrepancies
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bet ween Tables 9 and 107

A | don't recall

Q D d you look for any inconsistencies
wher e perhaps a nutant was doubl e count ed,
basi cal | y?

A. Yeah. | looked for that a little bit,
but I don't know that | was conpletely

systemati c.

Q If you had encountered any of those which

were classifying as the sanme nutant as both
active and inactive nmutant, you couldn't really
rely on that for your tol erance score card,
right?

A.  You m ght be cautious about that.

Q Because that -- the classification based
on the percentages are based on just how their --
how a mutant is classified, as an active or
i nactive, right?

A.  Yes.

Q So probably nore cautious to take that
off the table as --

(Si mul t aneous crosst al k)

A. You could take it off the table or you

m ght | ook at sonme of those individually a little

bit nore carefully.
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Q But for the -- just for your table, you
woul d probably take it off that because --

A.  You nean the summary tabl e?

Q Yes.

A.  Yes, you mght.

Q Gay. | want you to go to the '731
application, which is the -- this one
(indicating).

A.  The big one.

Yeah.
Yup.

O > O

And you m ght want to take the binder

clip off because it is hard to --

A. | -- | had that thought.

Q Could you go to page 250.

A.  Yes. You nean Exanple 4?

Q Yes. And | just want to wal k through
this. In the active -- this is part of the

patent that is describing the active nutants
classification, right?
A, Yes.

Q And it indicates that neasured activity

val ues for sanples of positive controls were used

to calculate the -- the percent activity val ues

for all of the nutants, right?
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A | amnot -- let ne see. You are talking
about page 2517

Q On page -- sorry. Page 251. Thank you

A.  Just a second.

Q So the values that are reported in
Table 9 are a percentage of a positive contro
val ue, right?

A. Yes, that's the normalization.

Q That's the normalization. So they
normal i zed relative to the wild-type PH20 that
was bei ng produced essentially on the sanme plate,
right?

A. That's ny under st andi ng.

Q Oay. And so there are a |lot of sanples
of positive controls in this primary screen they
did, right?

A Yes.

Q D d you find any val ues of positive
control sanples in the part of the patent
relating to this Exanple 4, classification?

A. | don't recall

Q Do you recall seeing any data outside the
patent that showed informati on about the positive
control variability in activity?

A. CQutside of the patent?
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Q Yes.
A No, | don't think so.

Q If the -- if the activity of the positive

control varies by sanple, the relative activity
is also going to vary of the tested nutants,
right?

A Yes.

Q Did you take that into account when you
were eval uating the dataset?

A. A person of ordinary skill in the art

woul d expect that there will be variability in

measurenents -- okay? -- that are repeated |ike
that. It depends on how big a variability, how
big the difference is. | tried to | ook at that

in some cases.

Q What would -- how big does a variability
in the positive control have to be for you to
have a concern of the values that you are
eval uating at the --

A. So it depends on the nature of the assay
and so forth. For the data | | ooked at, okay, |
was happy if the variability was | ess than 10.
10, 15 -- 10 to 12 percent, sonmething |like that.
That didn't surprise nme too nuch.

Q Didyou -- did you attenpt to | earn of
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the variability of the positive controls in the
primary screen?

A. Howwas | to do that?

Q For exanple, did you ask counsel, or --

A.  No.

Q Al right. Just to be clear, the
classifications in your table of the nmutants
rests on the data of each nutant as its
activity readout?

A.  You nean the color --

Q Yes.

A. -- chart?

Q Yes.

A.  Yes, although we were also careful to

| ook for trends. GCkay? On the data. That's
i mportant.

Q Trends in what sense?

A. In the sense that if you have -- you
know, if the measurenents don't agree they
m ght -- they m ght be not agreeing but within
t he sane general direction. Al right?
| ncreased activity, decreased activity. Those

are the things you pay attention to.

Q Sorry. I'mnot quite understanding. Are

you tal king about in a positional stretch of
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mut ati ons?

A.  Yes.

Q So if you are looking at, |like, 300 to
310, you are seeing a consistent increase in
activity, that's what you --

A. |If you do, that m ght be usefu
i nformation.

Q Is that what you actually did?

A. In sone cases, we noted this. | noted
this. Okay.

Q As far as the kind of neasurenent of
the -- or assessnent of the data itself, you just
took at face value the activity readouts?

A. To a |l arge extent.

Q Al right. And before, you had pointed
out that when the PH20 mutant is showi ng activity
such as ones that are in Table 9, those al so
convey to you that those proteins are properly
fol ded, right?

A.  Yes.

Q Okay. Wuld sone level of activity --
you' re looking for activity of the nutant as a

basis for that conclusion of the protein being

24 properly folded, right?
25 A. Yes. | nean, renenber that enzymatic
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1 activity's hard to achieve. Al right? So --
2 and enzynes are very efficient catalysts. So
3 5 percent enzyne activity doesn't sound |ike
4 much, but it could actually represent a
5 consi der abl e anmount of chem cal turnover. So --
6 and you wouldn't nornally expect to get that from
7 a m sfol ded protein.
8 Q Okay. Could you go to page 293 of
9 Exhi bit 1026.
10 A Are we still in the sanme docunent?
11 Q Yup.
12 A. That's Table 12?
13 Q Table 11.
14 A Um hmm
15 Q Table 11.
16 A Cot it.
17 Q Do you see Table 11?
18 A. | do.
19 Q Ckay. And do you know what the data is
20 relating to in Table 117
21 A.  I'mnot sure what the question --
22 Q Wiy don't you -- why don't you back up a
23 coupl e pages? This --
24 A.  Yeah. [|I'mnot sure what the question
25 means.
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1 Q You -- do you -- so ny question -- | want
2 to first make sure you understand what you're

3 | ooking at, a nuch sinpler thing to do.

4 A. Actually, I'mbacking up quite a few

5 pages.

6 Ckay.

7 Q Sorry. Now --

8 A. Yeah. This is the primary screen data,

9 as | recall.

10 Q I'msorry.

11 A. If you' re tal king about Table 11.

12 Q No. Keep going back. This is --

13 A. Back or forward?

14 Q Backward. You see this is Exanple 57

15 A See if what?

16 Q This is Exanple 5, right?

17 A. Exanple 5. |I'msorry.

18 Q o back -- go backwards one nore page.

19 A. On, got it. Yeah. kay.
20 Q So do you renenber that sone nutants were
21 tested for -- under different tenperatures and in
22 the presence of m Cresol ?

23 A Yes.

24 Q kay.

25 A. | do.
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Q And that's in -- that's what's being
described in Exanple 5, right?

A Yes.
Q kay. So go back to page 293. 2-9-3.
A,  Ckay.

Q And you see in the bottomof the Table 11
there's a bunch of sanples that were portrayed as
bei ng positive control s?

A.  Yes.

Q And that's showing, in the first four
colums, testing of the positive control at
4 degrees and 37 degrees, right?

A. Yes. In the pres- -- in the absence of
any phenol .

Q Correct. So the -- basically, these
are -- these -- this is one glinpse into the
variability of the wild-type PH20 activity,
right?

M5. MARTIN: Object to form

Q Thisis -- this --

A. | mssed the |last two words.

Q So lI'll restate the question. This is

giving you sone insights into the variability of

N N
(2 I N

the positive control that was used in these

hyal uroni dase assays, right?
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M5. MARTIN: Object to form

A. No. There's nore -- it's nore than that.
Q There are 17 sanples tested --

A Yes.

Q -- as the positive control. And they

have both val ues of two assays of each positive
control, right?

A Yes.

M5. MARTIN: Cbject. Sorry.

BY MR KUSHAN:

Q Sothis is data you could have anal yzed
to draw concl usi ons about the variability of the
w |l d-type PH20 activity in the assay for
hyal uroni dase activity, right?

M5. MARTIN. Object to form

A. At a given tenperature, okay, it tells
you sonet hi ng about the assay results. Al
right? You' re |ooking at different batches of
protein and so forth, so the nunber of sources of
variability here.

It's al so, renenber, an assay that's
normalized, all right, to a soluble al kaline
phosphatase. That in turn has variability. All
right?

Q So there's -- there's two sets of
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vari abl es that influence the readout of
each mutant --

(Si nul t aneous crosst al k)
Two at | east.

Ckay. Is the --

> O >

Yes.

Q So you didn't attenpt to calculate the
range of activity that was observed in the
positive control at either of the two
t enper at ures?

A. No. | did not think that was
appropri ate.

Q D dyou review Dr. Hecht's anal ysis of
the positive control data?

A I -- 1 recall it, but I don't recall it
in detail.

Q Do you recall his conclusion about the
variability in the positive control ?

A. | know he concluded that it was vari abl e,
but | don't renmenber his -- his nunerical answer.

Q Oay. And you're not offering any
different opinions relative to Dr. Hecht on that
poi nt, are you?

M5. MARTIN. nbjection. Scope.

A. I'mnot offering an opinion on that,
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peri od.

Q Okay. Al right. Could you go back to
page 2517

A, 251. Yes.

Q And |l ook at the paragraph that goes from

line 14 to 20.
A.  Line?
Q 14 to 20.
A Ckay. Umhmm Um hmm

Q Sothis is reporting that over 600 tested
nmut ants exhibit activity that's increased
relative to wld type, right?

A Yes.

Q And then it starts wal king through sone
nore specific observations?

A Um hmm

Q It says 536 mutants exhi bited 120 percent
or greater activity, right? And then 75
exhi bited 300 percent or greater activity?

A, Un hmm

Q There weren't any other percentage
threshol ds that the patent called out, right?

A. No. | think that's right.

N N
(2 I N

Q Okay. And then it goes through and

identifies one, two, three, four, five --
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six specific nmutants, right?

A I'msorry?

Q It identifies six specific nutants as
active mutants in this section, right?

A. They say "in particular," yes.

Q So there's two at position 697

A Yes.

Q And three at position 170 -- or sorry,
position 70.

A 70.

Q Yeah. And then one at 127 -- or sorry.
| "' m doi ng bad math here.

A Um hmm

Q Position 271, right?

A Yes.

Q Okay. So these are the six that the
patents calls out as exanples of active nutants,
right?

A.  Yes.

Q Oay. It didn't call out any nutants
that had an activity of 500 percent, right?

A If it's 22-fold, it's bigger than
500 percent.

Q Right.

Does this part of the comon discl osure
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hi ghl i ght any substitutions at positions between

300 and 325 of the --

(Si nul t aneous crosst al k)

A. | don't renenber if it does. I"d have to

| ook.
Q Al right.
A. Between which residues again?
Q It -- there's no -- in this section,

where they're discussing the results of the

activity classifications, they're not calling out

anything in the 300 to 325 range?
A.  You nean residue range?
Q Right.
A. 300 through --

Q Inthe narrative. Not in the table, in

the narrative.

A. Oh, yes, that's right.

Q Ckay.

A But it -- there -- there -- there --
there are some in the table, yes.

Q Can | ask you to go back to Exanmple 2,
which is -- starts at page 219?

A Yes.

Q Al right. So -- and you're famliar

with this experinental description, right?
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A Yes. l'veread it.

Q GCkay. So if you need to | ook at anything
to check the things I'mgoing to ask you, please
go ahead and do that.

So first | want to just describe the
construction of the plasm d used to nake the
mut agen - -

A Yes.

Q ~-- in the mutagenoci de.

Plasm d used to make the nutants. So the
pl asmi d has a single CW pronoter that drove
expression of both the PH20 nutant and the

SEAP prot ei n.

A Yes.

Q In all of the cells in these plasmds,
the SEAP is the sane. It's -- it's unnodified.

A. It's sol ubl e al kali ne phosphat ase.

Q Right. And then the nmutants are all the
different single nutants of PH20 1-447, right?

A. Yes. Driven by the sane pronoter

Q Ckay. So driven by the sane pronoter.
Can the two proteins be expressed at different

| evels in the cell?

N N
(2 I N

A Yes.
Q Okay. The -- there's also a possibility
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of codon bias influencing the volunme of the

expression of the different proteins?

A.  Yes. Although, | thought they used
optim zati on.

Q For both? For --

A. | don't know that.

Q Okay. |If the ratio of expression of

SEAP in the particular nmutant varied in that

cell, that would affect kind of the rating of

activity of the nmutant, right?
A. It could unless you nornmalized, but

do nornuli ze.

Q And they normalize against a standard

curve, right?

A Yes.

Q Okay. Could I ask you to turn to
page 1307 Sorry.

A, 1307

Q Hold on -- hold on one second.

Coul d you go to your declaration for a

m nute?

A. Yup.

Q Go to page --
A, Wit a nonent.
Q

Sur e.

codon

t he

t hey
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1 A. | want to put the binder back. That

2 would be a bad thing.

3 Q Docunent handling is very inportant

4 t oday.

5 A.  Ckay. Yes.

6 Q Al right. So go to page 130 of your

7 decl arati on.

8 A. | amthere.

9 Q And you have a description of the assay
10 in -- at paragraphs 255 to 258?

11 A.  Yes.

12 Q So do you explain howthe nutants were

13 tested for activity here?

14 A. Not in detail. | cite the exanple and

15 t he description therein.

16 Q Do you know if the different nutants that
17 were produced in the primary screen were isol ated
18 and tested?

19 A. Eventually the nmutants were tested. Are
20 you tal ki ng about were they tested as part of the
21 primary screen?
22 Q So the -- the primary screen tested the
23 supernatant of each well with the cell init,
24 right?
25 A, Yes.
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Q Wuat I'masking is: Do you know if the
nmut ant proteins in each well were characterized

or tested in any manner as part of the primry

screen?
A. | have to double-check. | think I do.
Q Yeah, go ahead and |look at -- this is at
248.
A.  Pardon?

Q You can go to 248.

A. | amgoing to, to make sure I'mright. |
nmean the primary screen.

Q The primary screen was the source of the
val ues of activity, right?

A. No, | know. They then carried out a
activity assay.

Q Right.

A. Is that what you asked?

Q Yeah, | amjust confirm ng they didn't
try to detect the presence of the nmutant protein
in individual wells that were assayed, the
supernatants that were assayed, right? There
wasn't a step in the assay process that confirned
an anount or presence of the nmutant PH20, right?

A. | don't knowthat. It is not reported,

but | don't know if there was or not.
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1 Q As far as you can tell, the assay was

2 conducted by taking supernatant sanples, two of
3 them and then testing the supernatant sanples
4 for activity, right?

5 A. | think so.

6 Q Oay. |If you look at the top of

7 page 248.

8 A Yes.

9 Q It says: "After transfection

10 supernatant fromthe transfected cells was

11 collected at various tinme points after

12 transfection, and generally 96 hours after

13 transfection.”

14 Ri ght ?

15 A Yes.

16 Q So then they took the sanples and they
17 stored themat m nus 20 degrees?

18 A.  Yes.

19 Q So the assay was then performed on these
20 sanpl es around 96 hours after transfection,
21 right?
22 A.  Four days.
23 Q Four days. kay.
24 Go to Exanple 3 on page 248, which is a
25 little bit dowmn the page. It says -- you wll
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see there, there is a paragraph that starts "The

transfected variant or wldtype PH20

supernatants. "

A. | haven't found it yet. This is on
page 2487

Q  Yup.

A. This is on 2487

Q Yes.

A. Wi ch paragraph?

Q Hold on for a second. Do you see

par agraph that starts "Transfected variant or

w | dt ype PH20 supernatant” on page 249 --

A. There is -- that's not in any paragraphs
on -- are we in the patent or ny decl aration?

Q W are in the patent.

A. | don't see that.

Q Turn the page.

A. It is page 249 in the copy | have.

Q Cot it. Perfect.

A.  Ckay.

Q Do you see the paragraph starting --

A. | do.

Q -- "Transfected variant or w | dtype PH20

super nat ants"?

A

Yes.
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Q So they prepared themw th the dil uent
buffer, right, was the first step. They took a
sanpl e of the supernatant and they put it in
di l uent buffer, right?

A Yes.

Q And then at the bottom | ast sentence,
they said: "One hundred mcroliters of each
standard and sanple were transferred to the assay
pl ates and incubated for approximtely
1.5 hours.™

This is where they are testing the mutant
for activity against the substrate, right?

A Yes.

Q Ckay.

A. Wiichis in a -- which is bound to the
m cropl at e.

Q Correct. If you go to the next page.

A, Um hmm

Q After this incubation step, they wash the
pl ates, right?

A Yes.

Q And then they put in an agent to realize

N N
(2 NN N

the color, basically, of each assay which is the
measurenent -- the basis of the neasurenent of

the activity, right, it is a colorinetric assay?
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A Yes, | think it uses horseradish
per oxi dase.

Q Sonething called TMB.

A. Pardon?

Q It says TMB, 100 mcroliters of TMB
sol uti on?

A. Yeah, okay.

Q Basically, this is kind of taking the --
stopping the enzymatic activity and then
nmeasuring the anmount of digested hyal uronic acid
in each assay well?

A Yes.

Q Oay. And it is neasuring it with a
colorinmetric value, which is then put against the
standard curve --

A. Yes, | think that's because you have --
you're formng a reactive group when the chain is
cl eaved to hyal uronic acid.

Q Al right. In this process, there isn't
any step that's taken to quantify or confirmthe
exi stence of PH20 nutant protein in the
supernatant, right?

A. | don't see a specific step.

Q For the SEAP activity, go to page 250.

That was al so detected with a colorinetric assay,
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right?

A.  Yes.

Q And do you know if the SEAP activity was
detected fromthe sane sanple, the supernatant as
the PH20 activity, or did they test different
sanpl es of supernatant?

A. | don't know that they say.

Q Wuld that have an effect on this
normal i zati on process?

A. Depends on how robust the data are.

Q The patent doesn't give any infornmation
on -- on that paraneter, right?

A. | don't recall any.

Q Could you go to page 250, then go to
line 26 of page 2507

A. Yes. Starting with "the criteria for".

Q Exactly. Dd you -- did you review this
part of the experinental protocol?

A | read it, yes.

Q Wat -- what are they -- so they are
using one criteria for the high throughput assay
as a -- using the SEAP signal, right?

A Yes.

Q And then the other signal that they are
using is for the control PH20, right?
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A.  Yes.

Q \What they are looking for is val ues above
a certain threshol d?

A Yes.

Q The PH20 threshold is one unit per

milliliter, right?
A.  Yes.
Q Is this being done with each sanple on

each plate, or is it being done with kind of a
stock reconbi nant human PH20 protein sol ution?
A. | don't know that they specify that.

Q Al right.

A. | thought -- | had the inpression that
there was a control sanple per plate. But I
don't renenber that that's said explicitly. It
m ght have been. | sinply don't renenber

Q Are you famliar with these types of high
t hr oughput assays?

A. Not at this kind of throughput but at a
| ower throughput, yes. | have done simlar
assays in the | ab.

Q Do you typically use a positive contro

N N DN
g b~ W

for each set of tested nutants?
A. For each plate, we would usually use -- |

woul d use, actually, two positive controls per
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1 pl at e.

2 Q So you used two sanples of positive

3 control or two different positive controls?

4 A Yes. Wll, it depends on the assay and

5 the protein. Sonetinmes you can't. Sonetinmes you
6 can. |If you can do two different positive

7 controls, we would do it.

8 Q If -- at a mninum you would do two

9 sanpl es of a positive control?

10 A.  Yes.

11 Q Ckay. Do you do any negative control s?
12 A.  Always, when we can. All right?

13 Q Do you know if they used a negative

14 control in this assay?

15 A. | don't. | would hope that they did but
16 | don't.

17 Q Al right. So based on the protocol that
18 was followed, is it correct that no steps in the
19 screening process for the primary assay confirned
20 there was nutant PH20 in the tested supernatants?
21 A. If you are getting activity, | think
22 that's. ..
23 Q So activity would be a readout that's a
24 positive signal that there is a nutant there,
25 right?
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A. That's certainly one such readout, yes.

Q And if you don't have a readout for
activity, that woul d suggest several possible
out cones, right?

A Yes, it could.

Q So it could be the protein wasn't
secreted fromthe cell?

A Yes.

Q It could be that the protein was degraded
before it could be secreted fromthe cell?

A.  Yes.

Q It could be that the protein was secreted
but then aggregated to the point where it had no
activity?

A. Less likely. You' d probably pick that up
as turbidity.

Q Right. There is no neasurenent of

turbidity in these --

N N N N N N P
o A W N B O o©

A. You just notice it, if you were careful.

Q Just fromwhat we have in the patent, we
don't knowif it is one possible outcone is -- it
IS an aggregated outcone, right?

A, Un hmm

Q And then another outcone is the enzyne is

there but it is not exhibiting enough activity to
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cl ear the threshol d?

A.  Yes.

Q Al right. Can you -- could you go to
page 272 of Exhibit 1026.

A Yes.

Q This is a description of the inactive
nmut ant assay, right?

A Um hmm

Q So the inactive nmutants were tested not
only at 96 hours after transfection, they were
then tested again the next day?

A Yes.

Q W don't know how many exact hours, we
presunme when you just say 12 hours |ater?

A. Yes.

Q Okay. So all of the inactive nmutants had

two neasurenents for activity?

A.  Yes.

Q The Table 10, does that show t he val ues
that were neasured for the inactive nutants at
ei ther of those neasurenents?

A It lists the nutants.

Q It just lists the nutants. So it doesn't
give you any activity values for any of the

active --
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(Si mul t aneous crosstal k).

A.  Not in Table 10.

Q If you had activity values for the
i nactive nmutants that were above zero, that m ght
gi ve you sone indication that the protein had
f ol ded?

A. It would depend on how nuch above zero
t hey were.

Q If you had, let's say, 18 percent
activity?

A Oh, | would think that was a fol ded
pr ot ei n.

Q If you had 18 percent activity for an
i nactive nmutant, you al so would be confident that
it had been secreted, right?

A. Yes. Sone of it anyway.

Q Soif -- if you |look at the patent
description of the assay, they ran the second
assay to confirm-- what did they say? "Wre
rescreened to confirm... the dead nutants are
inactive," right? So they did this second screen
to ensure that it was bel ow 20 percent activity.

So is it possible that sonme of the
mutants -- let's say they had a nutant that had

an activity of 18 percent at the 96-hour tine
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poi nt and then 18 percent activity at the
whatever -- 12 hours later. You' d have two data
points showing that this protein is exhibiting
activity?

A. The sane activity.

Q Wuld you conclude that protein, that
i nactive nmutant, had fol ded properly?

A. It's not an inactive protein necessarily
if it has 18 percent activity. If you -- if you
make a cutoff of 20 percent, then you call it
inactive. |If your cutoff is 15 percent, you
m ght call it active. But you -- what you would
say is that it was a reproducible result.

Q You would -- you would also -- because
you could see there was activity being exhibited
by the nutant, it's in a state that would be
likely folded and has sone -- | don't know how
to -- how you would characterize it, but it's
meani ngful information to you that there is
activity associated with that inactive nutant?

A. Usually. But again, be careful about
what we nean by inactive. Al right? W my not
be tal ki ng about the sane thing.

Q Sure. In -- in the table, you wouldn't

be able to differentiate that inactive nutant
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t hat had secreted and folded froman inactive
nmut ant t hat never got out of the cell?

A In the table --

Q Yes.

A. -- that would probably be true.

Q ay. So do you -- the nmutants in --
listed in Table 10 give you information about the
fol ded state of each of those nutants?

A. Not fromjust the list of the nutants
per se.

Q Is there other sources of information in
the patent that tell you the folded state of any
of these inactive nutants?

M5. MARTIN. Object to form

A. 1'd have to |look nore -- in nore detail
to answer your question.

Q What would you -- what would you be
| ooki ng for?

A. 1'd |l ook at the various exanpl es and
tables and see if there's data that can be used
to answer your question.

Q Table 10 can't, right?

A. Table 10 cannot answer your question
guantitatively, no.

Q Wiy don't you turn to Table 11
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A Yup.

Q As you -- as you |look at the begi nning of
Tabl e 11, there's a narrative describing the
experinment that is | abeled Exanple 5. It starts
on page 282.

A.  Yeah, | have it.

Q Al right. So it said that "Supernatants
from PH20 activity variants set forth in
Table 9," were tested in Exanple 4 --

A, Um hmm

Q ~-- sorry, fromExanple 4. So the sanples
that were tested in Exanple 5 were all active
mutants from Table 9, right?

A. | think that's right.

Q Oay. Do you know if there were any
ot her assay tests done in the patent?

A. | don't recall them but | would have to
| ook at the patent before | would be sure.

Q Wiy don't you -- this is the experinenta
section. |If you want to take a m nute and j ust

read through the end of this --

N N N DN
aa b~ W DN

A. Yup.
Q -- and see if you -- if you find any nore
assays -- nutants.

A. So are we tal king about only activity in
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1 the absence of additives?

2 Q I'mactually focused on, are -- were

3 there any experinents done besides the one we've
4 | ooked at which tested the activity of the

5 i nactive nutants?

6 A. | don't see any.

7 Q So the only description of the inactive
8 nmut ants that describes their kind of status, you
9 know, classification was the exanple -- sorry,

10 Exanple 4 in Table 107

11 A. | believe that's correct.

12 Q Ckay. Al right.

13 So based on the information in the patent
14 that experinentally characterized the inactive
15 mut ants, fromwhat you can tell, if an

16 inactive -- sorry, if a mutant PH20 pol ypepti de
17 was not secreted by the transfected cell, that

18 would give a rating of activity bel ow 20 percent?
19 A.  Yes.
20 Q And so that -- that nutant woul d be
21 classified as an inactive nutant?
22 A.  That would be -- would be classified as
23 I nacti ve.
24 Q And then if a nmutant was secreted by the
25 cell, but within 96 hours after it was
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1 transected, that nutant, 100 percent aggregated,
2 and that al so would give you a result which woul d
3 result in that nutant being classified as an

4 i nactive nutant?

5 A. Yes. Although that's rare -- that's a
6 rare phenonenon, relatively speaking.

7 Q GOkay. And then | have the two exanpl es
8 of the mutant that had an 18 percent activity

9 that -- it's an 18 percent activity at 96 hours,
10 and then an 18 percent activity at -- 12 hours
11 later. That's also being classified as an

12 i nactive nutant?

13 A. |If the cutoff was 20 percent, yes.

14 Q Correct. If I had an inactive mnutant

15 that had 18 percent activity at that first

16 readi ng and then O percent activity at the

17 12-hour point, that also would be classified as
18 an inactive nmutant, right?

19 A.  Yes, that would be classified --
20 Q Wuld you differentiate the two
21 18 percent nmutants | just nentioned?
22 A.  No, not necessarily. Again, it would
23 depend on your cutoff.
24 Q Sorry. Let nme nake you a better
25 guesti on.
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So if I -- you said earlier that the fact
that the first nutant with 18 percent activity at
the first reading and the second reading, that
protein has fol ded and has stayed fol ded at | east
for another 12 hours.

A. |If your assay permts you to assign a
val ue of 18 percent as a neasurenent of activity
above error -- the error level, yes. But if it
doesn't, then no.

Q Okay. Assuming that it is above the
error |level, then that --

A. |If the error levels say 10 percent, then
you have 8 percent above that, you m ght be
satisfied at calling that active.

Q Oay. And -- and that neans it's al so
f ol ded?

A It would -- nean that it's fol ded, yes.

Q For the other nmutant which drops to
O percent at 12 hours, that is an unstable
protein because it's got no residual activity
at --

A. Could be, or you could have -- the two
nmeasurenents could just have that much variation.

Q Al right.

A.  You woul d have to know t hat.
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Q So the variation of the assay in terns of
the activity variation is sonething that woul d
i nfluence these classifications that are nmade in
the patent?

A It would -- it would certainly -- it
woul d certainly need to be considered in the way
you | ooked at the data. Ckay?

Q And that's not possible for the dataset
of the inactive nmutants, which are classified
only by falling below the threshol d?

A.  Yes, that's correct.

Q Ddyou -- so there were -- not all of
the mutants that were produced were classified as
an inactive or active mutant, right? If you want
to go to Exanple 2, | believe. Look at page --
it starts at 219, but goes to --

A. | have it.

Q -- page 220.

A.  Yes.

Q So all -- all the nutants that were made

and tested are listed in Table 8, right?

A. As far as | know.

Q And the nunber of those nutants is |arger
than the nunber of total nutants that are active

and inactive nmutants in Tables 9 and 10, right?
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A. | think they made 6,000 nutants. Okay?
| don't -- | don't how -- what the nunbers are in
t he ot her tabl es.

Q I'll represent to you that there are sone
nmutants that were nmade and tested -- well, sone
mut ants that the patent says were made and tested
that are not in either Table 9 or Table 10.

A.  Ckay.

Q What conclusions can you draw, if any,
about those unclassified nutants?

A. | wouldn't specul ate.

Q You can't really draw any concl usi ons on
tolerability?

A. Right.

Q You can't draw any conclusions fromthat
set of nutants?

A. | wouldn't specul ate wi thout thinking
much | onger about the question and goi ng through
a | ot nore data.

Q Al right. Do you have any idea why the
mutants that were made but not classified weren't
included in either of those two tables?

A | think it's the sane answer to the
previ ous questi on.

MR, KUSHAN: All right. Just in view of
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time, why don't we take a short break now. W' ve
been goi ng about 45 m nutes, and then -- maybe a
five-mnute break, and then we'll cone back.

THE VI DEOGRAPHER: Al right. Going off
record at 4:17.

(Recess taken)

THE VI DEOGRAPHER: Back on record at
4: 26.
BY MR KUSHAN:

Q Wll, put away the Exhibit 1026, the
"731 application. |1'mgoing to go back to your
decl aration. You can put that away for a mnute.

A. By the way, | -- since |I've not seen this
docunent per se, |'ve been assum ng that the
tables and so forth are the sane in the
'600 patent.

Q Yeah. W -- we actually used this
because the -- sone of the information in the
tables was msprinted in the patent, and that
| ets you see better and nore accurately. It's
t he same content.

A. The sane content but not necessarily
preci sely the sane information

Q Sane information presented accurately may

be the best way to say it.
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A Al right.

Q If you -- | mean, to be precise, in the
patent -- when | showed you the sanples of the
positive controls in the patent, they don't have

an expl anation of what the label is relative to

t he nunber --
A | see --
Q ~-- and you can see that clearly in the

tabl e presented in '731?

A Ckay.

Q Al right. Could you go to page -- hold
on one second.

Go to page 161 of your declaration

A Yup.

Q And just very briefly, this is
i ntroduci ng surface residues intolerant to
change, right?

A.  Yes.

Q So if you go to the next page, you have
two i mages of the protein. And it appears
there's -- is that -- are those nolecules -- the
HA nol ecul e overlaid on the protein, or is that
the protein structure just show ng the residues?

A. No, those are -- those are HA

Q Okay. Sothen let's goto --
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A. They are in the top of the active site

Q Gkay. So go to page -- paragraph 335.

A, Yes.

Q And this is the section of your report
where you' re explaining that you used a too
cal | ed AutoDock Vina to explore |ocations on the
surface of the protein where hyal uronic acid
m ght interact, right?

A.  Yes, that's Vina, but yes.

Q Okay. AutoDock Vina. kay.

And the notivation for this was your
belief that it mght be possible that residues in
hyal uronic acid bind to PH20 outside the active
site. This is a quote in paragraph 335, just
want to check if that was a typo. The sentence
you say: "Residues in HA bind to PH20 outsi de of
the active site groove."

Did you nean to say HA interacts with

residues in PH20 outside the active site groove?

N N
(2 I N

A Yes.

Q Oay. Good. | just -- 1 thought that's
what you neant. | just wanted to nake sure.

A Yes.

Q Al right. And this thought you had
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pronpted you to do an investigation to determ ne
if the red-col ored surface exposed regions are
predicted to be HA binding sites?

A. Yes. There were -- that was the
notivation for the cal culation

Q Oay. So this is an analysis that you
did which is not in the patent. This is an
anal ysi s you did?

A.  No.

Q Ckay.

A. This is a denonstration of what the data
in the patent m ght be useful for. One of the
things it mght be useful for.

Q So what are you using fromthe patent to
do the AutoDock Vina experinent?

A. So |I"mnot using anything in the patent
to do the AutoDock calculation. Al right? [I'm
using the data in the patent to interpret what
t he AutoDock calculation is telling ne.

Q And is the AutoDock cal culation telling
you things like the -- which residues are
interacting wth hyal uronic acid?

A. Not that specifically. The docking is
not accurate enough to find a single position for

sonmething as small as hyaluronic acid in a
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1 particul ar pocket. It will tend to find what it
2 calls "poses," but which | call "states,"” for the
3 hyal uroni c aci d.

4 So it may be sonetines here, sonetines

5 here, sonetinmes here. But always in the sane

6 pocket. And so you wouldn't want to use it to

7 state exactly that residues X, Y, or Z are going
8 to specifically interact with hyal uronic acid.

9 In this case, it was a nore general question.

10 The patches of residues on the surface that are
11 intolerant of nutations are interesting because
12 they are patches. And because they are on the

13 surface. And the questionis, is it possible

14 that hyaluronic acid mght like to sit there, at
15 least if you give it a chance to conputationally.
16 Q How does the AutoDock Vina tool tell you
17 if it does or doesn't interact with one of those
18 residues?

19 A.  So you have to view it in a particular
20 way. You want to give the hyaluronic acid the
21 opportunity to explore the entire protein. You
22 al so want to do so excluding the active site
23 because unl ess you run a very, very |ong docking
24 simulation you will tend to get nostly results in
25 the active site. That's what, obviously, it is
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supposed to be.

So | didthat. | gave it the whole
protein to |l ook at, but to exclude the active
site, and to ask the sinple question: Do | get
any positions on the rest of the protein where
the hyal uronic acid dimer, disaccharide, does
that particular nolecule like to sit there nore
often than -- nore often than it does other
pl aces?

| nean, it'll -- you are bonbarding the
whol e surface of the protein with hyal uronic
acid, but you are asking does it find a potenti al
stability in certain areas nore than in others.
Al right?

And you generally wll run nore than one
simul ati on because there is a certain randomess
to the paraneters and you want to give it a
chance to | ook at several sets of parameters. |
did that. And then you take the results, you

aggregate them You say for all of the different

simul ati ons of docking that | run, where do | see

the hyaluronic acid on the surface of the
protein? And then | attenpted to illustrate that
further al ong.

Q So that illustration above paragraph 338
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A. Yes. That's correct.

Q So howdid -- how did you decide to pl ace
t hose hyal uronic acid nol ecul es at the | ocations
they are depicted on the imge?

A | didn't decide it.

Q Howdid --

A. The AutoDock Vina decided it. Renenber,
it is exploring the entire surface of the
protein. And the striking thing is, for nearly
all the simulations, you didn't see HA sticking
randomy at places in the protein. You saw it
overwhel m ngly choosing to bind to three or four
different places on the surface of the protein in
different -- slightly different orientations in
t hose pl aces, but neverthel ess, always in the
sanme general place. And it turned out those were
t he invariant regions.

Q To reach that conclusion you had to --
you had to have sone kind of experinental result
fromthe AutoDock Vina tool that said these
positions on PH20 are the positions at which the
hyal uronic acid is interacting, right?

A. |Is able to nmake favorable interactions.

So Aut oDock uses a nunber of criteria to
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determ ne whether a ligand is possibly binding at
a site. One is shape conplenentary. It has to
fit. Rght? If it doesn't fit, it is not going
to do that.

Does that fit perfectly? |If the site is
|arger, then it mght -- and the site could
accomodat e, say, a tetrasaccharide, but if |
gave it a disaccharide, you are going to see it
in multiple positions.

It also attenpts to cal culate an
interaction energy. That calculation is crude,
and the interaction energy is virtually usel ess
except to indicate that the interactions are nore
favorabl e than unfavorable. So the interaction
energy would be calculated to be bad if, for
exanple, the only docked position put a
positively charged residue on the ligand next to
a positively charged residue on the protein.

But you would get a negative interaction
energy if it was positive with negative. The
energy function is not accurate enough to all ow
you to discrimnate between positions, to say
that this pose is nore accurate -- is nore |ikely
than this pose, or to say that this site is nore

likely than that site. It only tells you that
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1 sonething is, in general, favorable relative to

2 the rest of the protein.

3 Q So what I'mtrying to understand is --

4 and this is -- at a first level -- there is two

5 | evel s of conprehension |I'm seeking. One is

6 sinple and one is nore conplicat ed.

7 A.  Ckay.

8 Q So ny sinple conprehension I"mainmng to
9 achieve is why -- what are the places on this

10 i mage that the nolecules are sitting on? You

11 reached a concl usi on sonehow to place them --

12 A.  No, AutoDock Vine has placed them

13 Q So are -- what are you -- are you getting
14 back from Aut oDock Vina a pdb nodel with the

15 nmol ecul e sitting on then?

16 A. That's exactly right. | amgetting back
17 the pdb nodel with al nost no nodifications. 1In
18 sone cases, it may allow the residues in the

19 pocket to nove just a tiny bit. And |I'mgetting
20 the -- all the positions that the ligand finds on
21 the protein where it can make a favorabl e energy
22 of interaction. Ckay?
23 So you can see -- if you |l ook at the
24 first figure, the one at the top. There are
25 three sites shown there pretty clearly. |In each
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case there is a whole bunch of little stick
figures. Those are the different orientations of
the HA diner that you can see in that pocket, but
they are all favorable orientations.

And what you can see is that the rest of
the protein doesn't have any HA diners in it at
all. This is where it wants to go. Again
conputationally, with really crude functions.

Q So if I had the pdb nodel with the --
kind of the array of HA nol ecul es conpl exed on

it, | could then | ook and see which of the

particul ar residues on PH20 that are the | ocation

of these spots?

A. But those -- but given how nuch di sorder
there is in the HA positions, right, you would
not -- you could see there are many different --

Q Sure.

A.  You woul d never say, oh, this positionis

maki ng a hydrogen bond to that part of HA.  You
woul d never say that.

Q Yeah, | -- just to be clear, | am]just
trying to understand what -- kind of what region
of residues --

A. That you coul d do.

Q =-- sothe -- okay. Geat. So |l could
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have used the pdb nodel with the -- that | got
back from AutoDock Vina to identify the regions
in the PH20 protein where the HA nol ecul es

I nteracted?

A PyMOL will even do that for you if you
ask it to.

Q kay.

A. By the way, the lower one is informative
on that page, because you can see at the very | ow
| eft there is one spot where it |ooks like there
is maybe only one or two nol ecul es of HA have
bound t here.

Do you see that?

Q Umhmm

A. So that's not an obviously good bi ndi ng
site. It just happens to be sonething that cane
up with a slightly negative energy.

Q Ckay.

A. The others are striking because so many
positions are possible for the HA there.
Suggesting that a significantly sized HA chain

could bind in that position.

N N
(2 NN N

Q As far as | can tell, I'mlooking at your
declaration, it |looks |like you are using this

kind of anal ytical output of the tool to form

U S. Legal Support | ww. usl egal support.com 260

Petitioner Merck, Ex. 1131, p. 260
Merck Sharp & Dohme LLC v. Halozyme Inc.
PGR2025-00053



Gregory Petsko, Ph.D.
Decenber 04, 2025

© 00 N o o b~ W DN PP

N N NN NN R P PR R R R R R R
a A W N P O © 0o N O o0 M W N +— O

opi nions i n paragraphs 338, 339, 340, 341, and
342; is that -- can you confirmthat's right?
M5. MARTIN. Object to -- object to form

A. | wouldn't call themopinions. | am
testing a hypothesis, and wonderi ng whet her the
conputation gives ne any evidence that the
hypot hesi s may have sone valid -- val ue.

BY MR KUSHAN:

Q Sure. But | amjust |ooking at your
decl aration, and the part of your declaration
that is related to the work you have perforned
with AutoDock Vina. It looks like it runs up to
paragraph 342, and it starts around
par agraph 3- -- 335.

A Um hmm

M5. MARTIN. Object to form (Object to
form
BY MR KUSHAN:

Q So 335 to 342 represent the statenents
you made in your declaration relating to your
Aut oDock Vi na wor k?

A This is --

M5. MARTIN. Object to form
A. | think | need you to say that again

because --
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Q Thisis -- again, this is a sinple
guestion --
A.  Yeah.
Q =-- I'mtrying to articulate.
As | read your declaration, you're
di scussing the work you did with the AutoDock
Vina tool in paragraphs 335 through 342, right?
M5. MARTIN. Object to form
Q Is that right?
A. That -- those paragraphs describe what
was done with the cal culation of HA and the

PH20 structure.

Q Oay. And just to confirm Wen you use

t he AutoDock Vina tool, you get back, anpbng ot her
t hings, a pdb nodel with the conplexed nmulti- --
(Si mul t aneous crosst al k)

A. Correct. But renenber that that nodel
knows not hi ng about invariant residues or
anything |like that.

MR KUSHAN. Al right. I1'mgoing to
i ntroduce a new exhibit, which is -- do you have
t he nunber?

THE COURT REPORTER:  1125.

(Exhibit 1125, E-mail chain regarding

Aut oDock Vina, marked for identification.)
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MR. KUSHAN: It's a revision exhibit,
which is an e-mail chain correspondence between
me and counsel for Halozynme in the first three
pages.

THE W TNESS: Thank you
BY MR KUSHAN:

Q So, Dr. Petsko, in the first three pages
of this docunent are imges and text that was
provided to us by counsel for Hal ozyne which
represent the -- a response to the request we
made for the information that was produced by the
Aut oDock Vina tool and the work you did rel ated
to it.

A. Are you sure you couldn't have made the
text smaller?

Q I -- 1 amnot sure that having -- making
it bigger my it -- may have given you any
further insight. But what I'mtrying to
understand is, this information that we received
back from counsel for Hal ozynme, this is not
providing the information that was in the -- the
pdb files, right?

A. It illustrates what was in the pdb files.

N N
(2 NN N

Q It illustrates it. It doesn't give us

t he positional nunbers of the residues that are
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being interacted with with the nol ecul es?

A.  Nope.

Q And the tables that are on these
t hree pages, what are those tables?

A. So for the various cal cul ati ons done, as
| said, with various changes in the random
paraneters, those represent the cal cul ated
energi es of the best confirmation out of the set.
Ckay?

Q Are there -- are each of these npdel
nunbers a different pdb nodel with an energy
cal cul ation associated with it?

A.  Yes. Each of these would be the
PH20 structure with one set of hyaluronic acid
positions. Renenber, you're scanning the whole
pr ot ei n.

Q Cot it.

So if I could have you | ook at your
i mges. Just | ook at your image again on
page 165.

A, Un hmm

Q So did you color those residues in the
pdb files after they canme back from Aut oDock
Vi na?

A. Yes. Just to see which ones were
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i nvari ant residues, which ones -- which ones were
al ways active, which ones were always inactive,
and so forth. The red color here indicates that
t hose residues were, when nutated, inactive.

Q Is -- I"mlooking at these images. | see
a lot of different hyaluronic acid nol ecul es
sitting in different spots. D d you superinpose
all of the pdb structures together to create
t hat ?

A. Yes. But it -- but each pdb structure
wi || have nore than one hyaluronic acid
orientation.

Q And sothisis -- this is a conposite of
all the pdbs?

A. Yes. But they'll be -- they're
essentially identical.

Q Al right.

A. You would not be able to tell a
significant difference except an occasi onal
resi due position here or there.

Q Al right. And did you save this like a
PyMOL session file that captured all of this
illustrated informtion?

A. | don't renenber whether | saved it as a

session file or not, but you can, sure.
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1 Q Do you recall saving the doc- -- the

2 el ectronic files used to create these inages?

3 A. | don't renenber, but | probably did.

4 Q GCkay. D d you provide themto counsel,
5 the files?

6 A I'mtrying to remenber. No, | don't

7 t hi nk so.

8 Q Didyou create the images that are in

9 your paper PD -- PDF docunent?

10 A.  Yes.

11 Q Okay. | nean, did you put themin the
12 docunent ?

13 A Yes.

14 Q Gay. And it's not possible to know

15 which particular residues are vis- -- are

16 interacting with the HA nol ecul es just by | ooking
17 at the pictures in your declaration, right?

18 A.  Not without conparing it to another

19 picture, but you can do it trivially. So if you
20 have any ot her coordinates set for PH20, all
21 right, all you have to do is render it in space,
22 in surface formlike this, and turn it to the
23 sane orientation, and then you will have those
24 resi dues clearly delineated.
25 Q So --
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A. O you can take the coordinates for this
and sinply ask what the residues are.
Q Sothe -- the sinple thing would be to
| ook at the pdb files --
M5. MARTIN. Object to form
Q -- that cane back from Aut oDock Vi na?
M5. MARTIN. Object to form
A. No, | wouldn't do that. That's not
sinple. The sinple thing would be to display the
pdb files.
Q That's a better answer. And can you
i nspect the pdb files and --
A Well, you -- that's what PyMOL is for.
Q Perfect.
Before you did this AutoDock Vina
anal ysis, did you review the patent to see what
it had said about hyaluronic acid binding sites
on PD -- PH20?
A.  No.
Q Do you know if the patent has any
di scussi on about the hyal uronic acid binding
sites on PH20?
A. Indirectly, yes.
Q How?

A. So the patent is aware of the fact, that
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was first established experimentally by others,
that this enzynme is not processive. Wat | nean
by that is it doesn't sit on hyaluronic acid and,
i ke Pac-Man, chew one residue at a tine all the
way along the chain. It doesn't do that.

It finds a particular site, binds
anywhere on the polyner, cuts there, and then the
nmonment it is cut, it dissociates and randomy
bi nds sonmewhere el se and cuts. Okay? So that's
a hit-and-run, if you will, binding.

Qddl y enough, for nost enzynes that
operate on polyners, that's npobst often what
happens. The processive -- there are processive
enzynes, but they're not the nbst common. So it
turns out that's what hyal uroni dase does, it hits
and runs.

But if you think about that from an
enzynol ogi st's point of view, it's not very
efficient to make a cut and then wander off
somewhere and sonetine later find the sane or
anot her hyaluronic -- hyaluronic acid nol ecul e,
bi nd and cut, defuse off, wander around sone
nore, and so forth.

So ny hypothesis that | wanted to test

was the hypothesis that the enzyne m ght be
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smarter than that, m ght actually bind hyal uronic
acid in nore than one place, not just the active
site. But so that when it cut and the product
di ssoci ated fromthe active site, it remained
tethered to the polynmer and therefore could do a
one- or two-dinensional search for another
cl eavage site rather than search
t hr ee- di nensi onal space after it wandered
somewhere. That could, in principle, give you a
consi derabl e increase in the efficiency of
catalysis. Al right?
So | sinply asked the question, are there

sites on this protein that would acconmpdate a
nodel like that? And if they were, are they
sites that, when nutated, affect the activity of
the enzyne? And to ny delight, both seened to be
true. That doesn't nean the hypothesis was
right, but it's evidence in favor of it possibly
bei ng correct.

Q Gay. Could I have you | ook at
paragraph 251 in your declaration, which is on
page 1287

A, Yup.

Q And you're quoting part of the patent

di scl osure, the common di scl osure.
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1 A.  Yes.

2 Q And in the mddle of it, you see:

3 [Almno acid residues R176, 246, and 252 of the

4 sequence of amno acids in SEQID 3 or 7 are al so

5 conserved between and anpbng species and

6 contribute to substrate binding and/or

7 hyal uroni dase activity. [As read]

8 A Yes.

9 Q So are you suggesting those are sone of
10 the residues that interact with hyal uronic acid?
11 A. They might be. But the patent doesn't
12 formthat conclusion. They say they could be.

13 Al right? They could contribute in other ways.
14 These are charged residues. All right? And
15 charged resi dues can exert | ong-range
16 el ectrostatic effects, for exanple, that have
17 nothing to do with direct binding.
18 Q Could you go back to the conmmon
19 di scl osure, which is the big docunent over there?
20 A.  Ckay. \Were?
21 Q Go to page 81
22 A Ckay.
23 Q Look at lines 7 to 14.
24 A, Yes.
25 Q Could you read that paragraph?
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1 A.  Yes.

2 Q Let ne know when you're done.

3 A. | have.

4 Q GCkay. So the common disclosure is

5 expl ai ning that PH20 contains a

6 hyal uronan-bi nding site, right?

7 A.  Yes.

8 Q And it indicates that the "site is

9 | ocated in the Peptide 2 region, which

10 corresponds to amno acid,” so I'mgoing to skip
11 down, "170-200 of the mature pol ypeptide ...."
12 A Yes.

13 Q So the patent has identified

14 positions 170 to 200 of the mature sequence as
15 the Il ocation of the binding site for hyal uronan,
16 right?

17 A Yes.

18 Q Are the residues that interact with the
19 hyal uronic acid that you determ ned in your
20  AutoDock Vina work, are they in this same region?
21 A.  Yes, one of the sites is. But there are
22 other sites that are not specified here.
23 Q And where did you explain that in your
24 decl arati on?
25 A | didn't.
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1 Q That's sonething that you coul d have

2 determ ned by | ooking at the results of your

3 AutoDock Vina experinment and conparing it to this

4 information in the patent?

5 A. | could have.

6 Q But you didn't?

7 A | didn't. | treated it as an independent

8 cal cul ati on.

9 Q Al right. So your opinions relating to
10 the hyaluron and binding interactions with PH20
11 are not based on this observation --

12 A. That's correct.

13 Q Are you aware of any publications prior

14 to Decenber of 2012 that provide the sane

15 information that you obtained by the work you did

16 wth the AutoDock Vina tool ?

17 A No, | am not.

18 MR. KUSHAN: Al right. So we are going

19 to have to have a conversation after we excuse

20 the wtness. | have a couple of other topics |

21 want to get through. | amgoing to make -- | am

22 going to reiterate our objections to the use of

23 this information, and there definitely has been

24 prej udi ce caused by the failure to produce the

25 information prior to his deposition. W wll be
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addressing that with the board.

M5. MARTIN. Well, we can have a
di scussi on about it on the record.

Do you want to do it now, or would you
like to wait until after we're done?

MR. KUSHAN: We can do it after we are
done.

M5. MARTIN. All right. On the record
after we -- but on the record, correct? Because
you just grossly mscharacterized what he said.

MR. KUSHAN: Well, we will have that
conversati on.

M5. MARTI N Fi ne.

BY MR KUSHAN:

Q Al right. Could you go to paragraph 120
of your declaration, which is on page 50.

A Yes.

Q The -- this is a paragraph where you
mention a tool called Mdeller?

A.  Yes.

Q D d you use Mddeller to do any of the
work that you perfornmed in the course of
preparing your declarations?

A.  No.

Q Did you use the Rosetta tool for any --
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No.
No use of Rosetta?

No.

> O >

Q D d you nodel the PH20 sequence in

Al phaFol d?
A | did.
Q You did?

A. But not for this -- not for ny
decl arati on.

Q Did you derive any insights fromthat
nodel that you created?

A. No. | was just curious as to whether it
could do it.

Q Ddyou -- why did -- so why did you do
t hat ?

A Wll, if you -- so it is a conplicated
story. Al right? Wen Al phaFold cane out, it
was trenmendously exciting to people. As you
know, sonme of it is people who worked on it got a
Nobel prize. But what was not appreciated,
except by those of us who actually started to use
it in our own research, was that not all the

Al phaFol d structures were accurate. Sonme of them

N N
(2 NN N

had smal | i naccuracies, and that was to be

expected, but some were grossly inaccurate. All
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right? For sequences that were on the order of
30, 40 percent identical for certain proteins.
And so at one point, I went through a
systematic test of -- we -- we coded the Al pha
al gorithm nonitor on our machi ne and went through
a systematic test of the proteins of interest in
nmy |ab, and a variety of other proteins that I
had access to the coordi nates of, to see how bad
sone of the errors were.
This was one of the proteins | used.

Q And what was your concl usion?

A. Actually, Al phaFold did just fine with
PH20, if you conpared it with the nmuch | ater
determ ned cryo-EM structure of PH20. And it
al so matched the PH20 nodel from SW SS- MODEL
pretty well.

Q Did you also |ook at the cryo- EM nodel
t hat had been published in 20257

A. For the purpose of the conparison with
Al phaFol d, yes.

Q In the process of conparing those two
structures, did you | ook at particular regions of
the protein?

A. No. No, it was an overall assessnent.

Q \What was the takeaway you had fromt hat
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ki nd of anal ysi s?

A. That, at least for this kind of protein
wi th an al pha-beta barrel fold and a bunch of
hel i cal domains attached to it, |ooked like it
could do a good job.

Q Do you think the analysis you did with
those two -- the Al phaFold nodel and the cryo- EM
nodel essentially confirmed your beliefs that you
are expressing in your declaration?

A. No, | never used it for any conparison
with the work in the declaration

Q No, but you were making a nunber of
observations about the stability or aspects of
the PH20 protein. | was wondering whet her that
wor k you did provided any insights or validation

of your opinions?

A.  Never -- never cane up.
Q | amgoing to introduce as Exhibit 1126,
a paper.

(Exhibit 1126, Im et al article, marked
for identification.)
BY MR KUSHAN:
Q | amjust going to explain what it is.
A Yes.
Q This is paper by Im I-M et al. in

U S. Legal Support | ww. usl egal support.com 276

Petitioner Merck, Ex. 1131, p. 276
Merck Sharp & Dohme LLC v. Halozyme Inc.
PGR2025-00053



Gregory Petsko, Ph.D.
Decenber 04, 2025

1 Proteins: Structure, Function, and
2 Bioinformatics. |It's dated 16 -- well, it's a
3 June 2025 publication.
4 A. It appeared in -- it was accepted in
5 Decenber of 2024.
6 Q So the citation is Volune 93, pages 1067
7 to 1073, dated 2025.
8 A. Yes, it appeared earlier in 2025.
9 Q Is this the paper that has -- nade
10 reference to the structures that you | ooked at?
11 A. This is a paper that describes the
12 cryo-EM structure of that protein, yes.
13 Q Al right. Could you go to the first
14 pages of the docunent.
15 A. The first page?
16 Q Yes.
17 A Yes.
18 Q Do you see who the authors are?
19 A.  Yes.
20 Q Do you see what the affiliation is of the
21 aut hor s?
22 A.  Yes, they are from Kor ea.
23 Q And what's the conpany they are
24 affiliated with?
25 A. Alteogen, maybe. If that's a conpany, |
U S. Legal Support | ww. usl egal support.com 277

Petitioner Merck, Ex. 1131, p. 277
Merck Sharp & Dohme LLC v. Halozyme Inc.
PGR2025-00053



Gregory Petsko, Ph.D.
Decenber 04, 2025

© 00 N o o b~ W DN PP

N N NN NN R P PR R R R R R R
a A W N P O © 0o N O o0 M W N +— O

don't know. They are certainly in sone of the
university-type labs. |Is that the one you are
t al ki ng about ?

Q Yes. Have you ever heard of Alteogen?

A. Nope. Never heard of them That's --
which authors? 1Is it just -- that's three of the
authors are fromthere. | don't know -- | don't
know them and I don't know the conpany.

Q So these are the individuals who actually
determ ned the structure experinmentally of PH20?

A. | don't knowthat. |If you were to just
go by the author list, you would say it would be
probably the first author and the | ast author who
are all at Daej eon.

Q Right. | amjust -- this is the first
publication of the experinmentally determ ned
structure of PH207?

A. Correct. But what you -- the trouble
with this kind of thing for a scientist trying to
figure out who did what --

Q | don't need that granularity. It cane
fromthis group of scientists, right?

A Yes.

Q So the Alteogen scientists are the ones

who determ ned this experinentally determ ned
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1 structure of PH20?

2 M5. MARTIN: Object to form

3 A.  No, you can't say that.

4 BY MR KUSHAN:

5 Q You think they just found it and

6 published it?

7 A. No. W don't know what they -- what role
8 t hey played in the whol e project.

9 Q Four out of -- four out of five of them
10 are from Al teogen, right?

11 A I'msorry?

12 Q Look at the footnote.

13 A. Wiich footnote?

14 Q So you see thereis -- 2 is affiliation
15 with Alteogen, right?

16 A. Correct. And there are two central

17 aut hors.

18 Q Right.

19 A. Three central authors. Sorry.
20 Q So they were involved with the work that
21 publ i shed the structure of --
22 A. Correct, but we don't know specifically
23 what contributions they nade.
24 Q Right.
25 Do you know if any scientists at Hal ozyne

U S. Legal Support | ww. usl egal support.com 279

Petitioner Merck, Ex. 1131, p. 279
Merck Sharp & Dohme LLC v. Halozyme Inc.
PGR2025-00053



Gregory Petsko, Ph.D.
Decenber 04, 2025

© 00 N o o b~ W DN PP

N N NN NN R P PR R R R R R R
a A W N P O © 0o N O o0 M W N +— O

determ ned experinentally the structure of PH20?
A. | don't know.

MR KUSHAN. Al right. Wy don't we
take a break now. W can stay on the record for
our conversati on.

Do you mind if we have you step out, or
should we just -- | don't want to -- | don't want
to make you nove if you are unconfortable.

THE WTNESS: No, | don't have a probl em
| am only wondering whether you are actually
expecting ne to still return.

MR, KUSHAN: | am expecting you to
return.

THE W TNESS: Then you are expecting a
| ot.

MR, KUSHAN: Thank you.

THE VI DEOGRAPHER: M cr ophone.

THE W TNESS:  Yup.

M5. MARTIN:  You shoul d take your --

THE W TNESS: Yes, | shoul d.

THE VI DEOGRAPHER. Are we staying on the
vi deo record?

M5. MARTIN. Yeah. | don't really care
about the video record. W are staying on the

record.
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THE WTNESS: You will need to know where
to find nme, I will probably be in the food area,
general open area there.

M5. MARTI N Ckay.

THE VI DEOGRAPHER: Going off the video
record at 5:04.

(Wtness | eaves roon

MR, KUSHAN: So we asked for, what, siXx
weeks to have you produce the information
associated with the production of this AutoDock
Vina nodel. There are -- there is -- the
W tness's work product is enbedded on top of pdb
files returned by the AutoDock Vina tool and used
to illustrate his vision of the docking areas on
the protein. Then you have a nunber of opinions
based on that. | am wondering why you didn't
give us the pdb files.

M5. MARTIN: Ckay. As a general matter,
right, your witness, Dr. Park, is the one who
generated the original pdb file, using
SW SS- MODEL, of PH20. You did not give us that
pdb file.

| amgoing to finish. GCkay? Thank you

24 Al'l right. So he generated the origina
25 nodel. He al so generated the spreadsheet.
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1 Right? And he went through -- and it sounds |ike
2 fromhis testinony he went through and he

3 generated a whol e bunch of SWSS-MODEL pdb files
4 for his analysis of every single different

5 mut ati on he | ooked at. And you produced exactly
6 zero, zero pdb files to us. R ght?

7 So Dr. Park generated, let's say,

8 hundreds of pdb files as part of his analysis.

9 And he also had SWSS-MODEL -- |I'msorry,

10 SWSS-MXDEL -- he also had PyMOL session files

11 that he shared over Zoomw th Dr. Hecht and

12 counsel, and he went through and he di scussed all
13 of -- they both discussed all of their opinions
14 on these PyMOL session files on Zoom and we got
15 exactly zero pdb files. And also, zero PyML

16 session files.

17 So because your experts generated

18 hundreds of such files and gave us zero of them
19 we were not expecting you, right, to think that
20 we were going to be giving you pdb files.

21 Because it seened like the -- since you are the
22 ones who went first here, the order of the day or
23 the order of proceedings was that we weren't

24 going to be giving pdb files.

25 Now, Dr. Petsko -- and I just want to
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make sure that we're really clear on what he said
because | think you m scharacterized his
testinony, and so | want to nmake sure that you
understood what he said, which is literally like

if you take the picture that you were | ooking at

in his declaration, and I"msorry, | don't
remenber what the -- oh, here it is.
So the page 165, right, like he was

saying that if you take your SWSS -- or

Dr. Park's SW SS-MODEL and you orient it this
way, like you turn it in PyMOL and you orient it,
i ke and you turn on -- you turn on the surface
view, right? You orient it so that it |ooks like
this, then you can tell where these patches are.
That's what he was sayi ng.

So he's not saying that you needed the
pdb file to be able to do this analysis. He's
saying you just turn it in PyMOL, and then you
can figure out where these balls are sitting
(i ndicating).

MR KUSHAN. So let ne -- let ne just
point out that | wasn't asking for every pdb
file. You and | had a conversation, | think it's
even enbedded in the e-mail chain, that we're not

asking for the pdb files because you can generate
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t hose, you can color themyourself. That's --
that's not what we're asking for.

We were asking for the output of the tool
whi ch positioned the nol ecules on the pdb file,
whi ch then allows you to figure out where the
nol ecul es are interacting with the portions of
t he protein.

It would have taken you a click to do
that, and | don't understand why there is any
confusion about -- | nean, | think there was an
exchange we had where | was very clear we weren't
asking for pdb files, we weren't asking for
colored pdb files, because we know that's
sonething that you can just recreate from vi sua
i nspection of the docunent.

W wanted to have the information that
al l owned us to understand where those nol ecul es
were on the protein, and we wanted the output of
the tool, which is what we said from day one.

The out put of the tool is not the picture
we're | ooking at. The output of the tool is the
pdb files in conplex with the nolecules. That's
the narrow thing we asked for.

When you -- finally you responded, you

gave us sonet hing which you nust know was not
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responsive to the thing we asked for.

MS. MARTIN. No. W --

MR, KUSHAN: This exhibit which we've
i ntroduced is useless as a point of information
to deduce the |ocations of those interactions.

These are -- these are -- these are the

pdb files. They're just a list of the pdb files.

| f you had provided them we would have not have
had a conversation. |It's very sinple.

When an ex- -- when a -- when a w tness
does an experinment and uses the information to
support their opinions, you' re supposed to give
us the information they created associated with
that experinent. That's what we asked for. You
didn't provide it. W believe we're entitled to

relief. W' re going to pursue that with the

boar d.

M5. MARTIN: | still actually -- so this
is the first -- | sent this e-mail to you on --
this is so small. | sent this --

MR KUSHAN: We had to understand -- we
had to understand what use he was making of this
information. And it's now -- he has a very | ong
expl anation of his use of the information. W

believe it's -- he's relying on it to nmake a
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point, that if he's making the point, he's
relying on the experinmental work he did.

M5. MARTIN. Well, the point -- the point
that he's making in his declaration is literally
based on the figures in his declaration, right?
Li ke he gave you these figures when he was served
with this declaration in whatever, Septenber.

MR, KUSHAN: Well, we stated our
positions. | don't know how | ong you want to
keep tal king at each ot her.

M5. MARTIN. No, | do actually because
this is -- | just want to nmake really clear for
the record that | sent this e-mail on

Cctober 27th, right? And it is now Decenber 4th

and you never respond -- you did not respond to
this e-mail, so we understood this to have been
resol ved.

I f you had an issue with what we
provi ded, which frankly is -- like you asked for
the output, and so -- and the in- -- no, you
asked for the input and the output, and you got

the input, right? You got the input, and you got

N N
(2 NN N

the output. And if you had a problemw th that
or if it wasn't specifically what you were asking

for, you should have e-mail ed, you should have

U S. Legal Support | ww. usl egal support.com 286

Petitioner Merck, Ex. 1131, p. 286
Merck Sharp & Dohme LLC v. Halozyme Inc.
PGR2025-00053



Gregory Petsko, Ph.D.
Decenber 04, 2025

© 00 N o o b~ W DN PP

NN N NN R R R R R R R R R R
A W N PP O O 0 N O O B W N+ O

responded sonetime in the -- you know.

MR KUSHAN: So the -- so the three tines
| asked for it, you wanted nme to go |like six or
seven or ten?

M5. MARTIN. No. If you had answered --

MR, KUSHAN. What was -- how nmany tines
do | -- so, Lauren, how nmany tines would | have
to ask for it before you handed over the
i nformation?

MARTIN:. No. If this wasn't --
KUSHAN:  Just tell ne.

MARTI N.  We gave you the information.
KUSHAN: Just give ne a nunber. Ten?

5 3 5 D D

MARTI N:  You're not answering --

MR KUSHAN. Did you want to ask -- did
you only want to provide it |like the day before
t he deposition?

M5. MARTIN:. Ckay. See, |like now you're
getting --

MR, KUSHAN: | just need to understand.
| just need to understand where the line is you
think is -- and you believe this was sufficient?

M5. MARTIN. If we gave you information

in response to your request and you do not

N
62}

respond to it, we assune it's been resol ved.
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1 MR KUSHAN: No. You --

2 M5. MARTIN. If it was not resolved, you
3 shoul d have said -- you should have sonet hi ng

4 sonetinme before right now

5 MR KUSHAN. Al right. Wll, we both

6 said our -- stated our position. That's great.

7 W'll raise it with the board and see whet her

8 relief is appropriate.

9 M5. MARTIN: \What relief are you seeking?
10 MR KUSHAN: |'Il| decide once we've

11  assessed the nature of the evidence and the

12 testinony that we got today. W'Ill go back, and
13 we'll conme back to you.

14 M5. MARTIN.  And you al so

15 m scharacterized -- you also m scharacterized the
16 paragraphs in his declaration, so we'll happily
17 poi nt that out as well.

18 MR. KUSHAN: Geat. | loveit. | look
19 forward to that.
20 MS. MARTIN. G eat.
21 MR, KUSHAN. So why don't we take our
22 little break and then finish off.
23 Can you tell us where we are on the
24 record?
25 THE VI DEOGRAPHER: 5 hours, 31 m nutes.
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(Recess taken)
THE VI DEOGRAPHER: Back on record at
5:23.
BY MR KUSHAN:

Q Al right, Dr. Petsko. Can you go to
page 198 of your declaration and | ook at
par agr aph 4107

A. Page -- paragraph 4107

Q Yes.

A.  Yes.

Q Sothis is a section of your declaration
where you conpared chinp, gibbon, orangutan, and
then three versions of PH20 with nutations at --
anong 47, 131 through -- 47, 131, 219, and --

A. Yeah. | see it.

Q Okay. So the first three are the
natural ly occurring chinp, gibbon, orangutan PH20
with the D320 nutation inserted into it.

A.  Yes.

Q And then the last three are all based on
t he PH20 sequence with those specified --

(Si mul t aneous crosst al k)
A. Yes. So again with D320K
Q Wth D320K plus those other -- and those

N
62}

are all glycosylation sites, right?
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A. The other two residues are glycosylate

resi dues.

Q Al right.
and | ook at the figure under 418, which is on
page 3 -- 2137

A. Yes.

Q Sothis is an overlay of the nodels into

one perspecti ve,

A I'msorry?

Q This is an overlay of all of the seven
nodel s, right?

A.  They've al

Q Al right.
nodel ed using the Hyal-1 tenplate, right?

A. They were all

yeah.

Q And the first three are -- have one am no

acid difference fromtheir natural occurring

sequence, right?

A.  You nean the D3207?

Q Yes.

A. Um hmm

Q And then the last four are the double or
triple mutants plus D3 -- 320. So those are up

to four changes relative to the PH20 wild type?

Coul d you go to paragraph 418

right?

been aligned to each ot her.

So all seven nobdels were

based on that tenpl ate,
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A.  Yes.

Q Okay. So based on your famliarity with
SW SS- MODEL, woul d you expect very simlar
structures to be returned as the nodel sequences
for all seven of those sequences?

A. Oh, yes.

Q So when you were giving us an inage of
themoverlaid, are there -- is there sone
significance to the fact that they are all very
closely overlaid with their residue positions?

A Wll, there are two significances. One
is to show that the nodeling worked as expected,
which is basically what you just asked ne.

And the other is to show that the
sequence differences between the orangutan,
chinp, and so forth in the context of that
nodel i ng program did not produce any -- even
really any significant |ocal changes in the
active site.

Q Do you know if the SWSS- MODEL techni que
has the ability to differentiate structures in a
way that woul d becone visible when you' re dealing
Wth so simlar set of paraneters?

A. Small |ocal changes, yes.

Q GCkay. And in the area that you're
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showi ng us, those are al pha helical --

A. Well, that's the active site cleft, is
what |'m show ng here.

Q Okay. So to preserve the active site?

A Yes.

Q D d you address any other regi ons and
find anything of significance?

A.  No.

Q Okay. Could you turn to page 282 of the
' 731 application.

A 2827

Q 282.

A. Ckay. I|'mthere.

Q This is the start of Exanple 5 where they
did this testing of certain of the active
mut ant s.

Coul d you | ook at page 303? Did they

call out any particular nutants --
"' mnot there yet.
Ch, sorry.
Ckay.

> O >

Q Fromthe testing they did of increased

N N
(2 NN N

tenperature and increased -- did the patent
identify any particular nutants?

A. Sorry. Please repeat that.
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Q Based on the information -- based on the
testing that was done of the nutants, did the
patent identify any particular nutants of
significance?

A.  You nean F204P?

Q | do. D d you look at -- when you
reviewed this, did you | ook at the results and
try to understand why they call ed out F204P?

A. | recall -- just a nonent while | |ook at
what they said here.

(Pause)

AL So as | recall, it was very resistant to
creosol treatnment. Wether it was the nost
resistant | don't renmenber. But | do renenber
that it was very resistant.

Q So do you know if the patent addressed
the particular nutant any nore in its
experinmental work?

A.  You nean any nore than this?

Q Yes.

A. | don't recall

Q Wiy don't we go through and | ook. Could
you go to page 303.

A Yes.

Q Sothisis a sunmary of the results with

U S. Legal Support | ww. usl egal support.com

293

Petitioner Merck, Ex. 1131, p. 293
Merck Sharp & Dohme LLC v. Halozyme Inc.
PGR2025-00053



Gregory Petsko, Ph.D.
Decenber 04, 2025

1 F204P, but then they also did an additional
2 assay, and they tested it conpared to the wild
3 type at the bottom of page 303.
4 A. Yes. You are tal king about Table 137
5 Q Yes.
6 A Yes.
7 Q Then if you can | ook at page 309.
8 A. Just a nonent. | amstill |ooking at
9  304.
10 Q Sure.
11 A.  Ckay. 309, did you say?
12 Q Correct.
13 A. That's Table 15?
14 Q Exanple 10 and Table -- Table 16.
15 A. Table 16. Just a nonent. Ckay.
16 Q So they are testing the F204P nutant in
17 an additional experinment for stability with
18 insulin, right?
19 A. That's what the experinment is, yes.
20 Q Could you go to page 311. Is there
21 anot her experinment where they tested the F204P
22 mut ant ?
23 A.  You nean Exanple 11?
24 Q Yes.
25 A. That's a different variant, right?
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Q The V58R variant, right?

A.  Yes.

Q So this is a second nutant that was
called out and tested in the patent?

A, Ckay.

Q If you look at Part B of Exanple 11 on
page 312, they are conparing the stability of
F204P and V58R; is that right?

A.  Yes.

Q So they are, again, |ooking at the F204P
al ongside this one other nmutant F -- V58 --

A. One nonment. | amlooking at Tables 21
and 22 first. Just one second.

Q Sure.

A. Ckay. Sorry. Now, what were you asking
me?

Q So this part of the patent has an
experinment devoted to conparing these two
particul ar nmutants?

A.  You are tal king about Table 23?

Q Correct. |Is that right?

A. | think so, yes.

Q And then in Exanple 12, they are doing
experinenting to investigate expression of the

F204P using a lentivirus expression vector,
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right?

A.  Yes.

Q And this was anot her way of naking,
per haps, nore of the F204P nutant?

A. It could be a cheaper way than making it
at CHO cells, for exanple.

Q But in Exanmple 13, | think you nentioned
this earlier, thisis a-- this is actually an
assessnent of the stability of the F204P mut ant,
right?

A. Hold on one second. Yes. These are
specific neasures of secondary structure and what
they call nelting tenperature, but which | woul d
call thermal denaturization tenperature.

Q So this was a single mutant, and | think
in the experinental results they say that it had
an effect of changing the Tm of nine degrees?

A.  Yes.

Q Is that a significant change?

A. It can be. Depends on what you normally
see looking with the protein. But for sone
proteins, that's a significant nunber.

Q Do you have -- are you able to kind of
correlate that tenperature change to a free

ener gy change?
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1 A.  No. People have done such

2 extrapol ations. They are not very accurate so |
3 don't do them

4 Q Oay. So there is a technique called

5 circular dichroism which is nentioned in

6 Exanpl e 137

7 A.  Yes.

8 Q Wat is that?

9 A. It is a spectroscopic technique that

10 neasures the secondary structure content of a

11 protein. It can be used in tw ways. One, as a
12 sinple yes or no, to determ ne whether the

13 protein has secondary structure and approxi mately
14 how nuch

15 Used in a slightly nore sophisticated

16 way, it can determ ne the rough percentage of

17 al pha hel i x/ beta sheet in a protein.

18 Q Can you use that technique to conpare the
19 folded characteristics of two different proteins?
20 A. It is used for that sonetines.
21 Q Oay. So this is an experinment that
22 coul d have been done to show that a nutant PH20
23 nore or |ess had the sane secondary structures in
24 tertiary structure of the PH20 protein?
25 A. It could be used to determ ne whether
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1 they differ significantly or are they simlar.

2 Q Ckay. And these are direct neasurenents
3 of stability of the protein, right?

4 A.  Yeah. | nean, you could -- you could say
5 it'"s direct in the sense that it's a reporting of
6 the confirmati on of the protein.

7 Q GCkay. |If you're conparing an experi nent
8 like this pair of experinments of circular

9 dichroismand the neasuring of the nelting

10 tenperature, is that a nore direct investigation
11 of the stability of the protein than, for

12 exanpl e, neasuring activity effects of a nutant?
13 A. No, | wouldn't say so. | would sinply

14 say they are -- they are different experinents.
15 You are getting at the sane question in different
16 ways.

17 Q And for the activity nmeasurenents, that's
18 derivative of the fact that the protein has

19 fol ded?
20 A. Has a structure.
21 Q Has a structure.
22 Coul d you --
23 A. And | think those results for the
24 circular dichroismare in this section, correct?
25 Q Yes.

U S. Legal Support | ww. usl egal support.com 298

Petitioner Merck, Ex. 1131, p. 298
Merck Sharp & Dohme LLC v. Halozyme Inc.
PGR2025-00053



Gregory Petsko, Ph.D.
Decenber 04, 2025

© 00 N o o b~ W DN PP

N N NN NN R P PR R R R R R R
a A W N P O © 0o N O o0 M W N +— O

Can you go to page 47 of Exhibit 1026,
toward the front of the docunent.
A. Page 47?
Yes.
O the big docunent?

Yes.

> O > O

Un hmm  Ckay.

Q Do you see a section called "Brief
Description of the Figures"?

A.  Yes.

Q Wiat I1'd like you to do is keep that on
one side of the -- in front of you so you can
| ook at the brief description of the figures, and
then | amgoing to make you go -- sorry -- to the
very end of the docunment where the figures are
| ocated. Sorry. Figure 1 is at page 358.

A. | have it.

Q Did you review Figure 1 when you prepared

your report?

A. | remenber reading it in the original
patent. | assune it is the sane figure.
Q Yes.

If you |l ook at the description of Figure
1, do you see that it's -- Figure 1 is, it's

bei ng depicted as the full-1ength PH20 sequence,
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1 right?

2 A 1's at 474, yes.

3 Q Yes. That's the full length, including

4 the GPI anchor, right?

5 (Reporter clarification requested.)

6 BY MR KUSHAN:

7 Q The GPI anchor sequence?

8 A Yes.

9 Q And if you look at the description, it

10 says, sonewhere around line 25, it begins -- or
11 26: "Exenplary, non-limting positions for amno
12 acid replacenents are indicated by highlighting"?
13 A Yes.

14 Q And then those positions are highlighted
15 in Figure 1 with kind of black shading, right?

16 A.  Yes.

17 Q Did you | ook at those positions that were
18 hi ghl i ghted by the conmon di scl osure in PH20?

19 A. | noted that they were highlighted.
20 Q I'mgoing to give you a denonstrative
21 prepared, which -- because | am horrible at
22 trying to figure out what the nunbers of
23 positions as amno acids are in this sequence |
24 made a chart that I'mgoing to give to you and
25 i ntroduce as Exhibit -- | assunme we are at
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1 Exhi bit 1120s.

2 (Exhibit 1127, Chart created by Attorney
3 Kushan, marked for identification.)

4 BY MR KUSHAN:

5 Q This is just to help figure out what

6 t hese nunbers are. It is not a perfect alignnent
7 to the figure, but what | would like you to do is
8 see if you can find the F204 residue so we know
9 where that is.

10 A. | do. And | have.

11 Q GOkay. Can you use the denonstrative |

12 gave you to identify the -- sorry. Second page.
13 Could you go to the --

14 A. Second page of the denonstrative?

15 Q Second page of the denonstrative.

16 And as you do that, just |look at the

17 valine that is the last valine in the row that

18 ends 300. And just tell me what position nunber
19 is that --
20 A. You nmean 3027
21 Q No.
22 A I'msorry?
23 Q The valine that's highlighted in the row
24 t hat ends 300.
25 A Well, I amnot seeing this. Let ne see.
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There is a valine highlighted at 277.

Q Correct. That's what I"'mjust -- | just
want -- so that's valine 277. Then the next
hi ghl i ghted resi due, what is that?

A.  The next highlighted residue appears to
be gl utam ne 347.

Q So there are no highlighted residues
bet ween positions 277 and 3477?

A. | don't see them here. Let ne check them
against the figure itself.

That seens to be the case.

Q So the common disclosure in Figure 1
didn't highlight any nutants that were changed at
positions between 277 and position 347, right?

A. That's what -- they are not highlighted
on the figure.

Q Right. The only two nmutants that were
called out in the exanples fromstability testing
were the F204P and the V58L mutants, right?

A.  Yes.

Q And then in the figure in Exanple 4,

there was six mutants call ed out, and none of

N N
(2 NN N

themwere in the region of 247 to 347, right?
A. As far as | can tell.

Q GOkay. So the patent hasn't called out
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1 any particular nutants through any of these

2 speci fic exanpl es that they' ve done el sewhere in
3 the patent?

4 A. | amnot sure that | understand that. |If
5 | read the legend to Figure 1, it says:

6 "Exenplary, non-limting positions for amno acid
7 repl acenents are indicated by highlighting.”

8 That's the only thing they say about

9 them So | don't know why they chose to

10 highlight them It just seened residues they

11 were interested in for sonme reason.

12 Q So the patent doesn't explain why these
13 particul ar nutants were highlighted?

14 A. Not in this part of the figure or

15 anything like that, no.

16 Q If you were reading this patent, would

17 you be inclined to | ook up what happened with

18 these nutants as to why they were highlighted?

19 A.  Not necessarily.
20 MR KUSHAN: Al right. So I don't think
21 we have any further questions.
22 THE W TNESS: Do you want your sheet
23 back?
24 MR. KUSHAN: That's an exhibit. She wll
25 keep that.
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M5. MARTIN. Al right. So why don't we
take a break?
THE VI DEOCGRAPHER: Al right. Going off
record at 5:44.
(Recess taken)

THE VI DEOGRAPHER: Back on record at

5:49.
M5. MARTIN. W don't have any questions.
MR, KUSHAN. G eat.
THE VI DEOGRAPHER: Going off record at
5:49.

(Wher eupon, the deposition was concl uded

at 5:49 p.m)
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CERTI FI CATE
|, GREGORY PETSKO, PhD, do hereby certify
that | have read the foregoing transcript of nmny
testinony, and further certify that said
transcript is a true and accurate record of said
testinony (wWwth the exception of the foll ow ng
corrections |isted bel ow):

Page Line Correction

GREGORY PETSKO, PhD
Sworn to and subscri bed before ne this

day of , 2025.

Not ary Public
My comm ssi on expires:
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COVWWONWEALTH OF MASSACHUSETTYS)
)

SUFFCLK, SS. )

|, Katherine A Tevnan, Registered Merit
Reporter, Certified Shorthand Reporter No. 129093
and Notary Public in and for the Commonweal t h of
Massachusetts, do hereby certify that GREGORY
PETSKO, PhD, the witness whose deposition is
her ei nbefore set forth, was duly sworn by ne and
that such deposition is a true record of the
testinony given by the wtness.

| further certify that | amneither related
to or enployed by any of the parties or counsel to
this action, nor am| financially interested in
the outcone of this action.

In wtness whereof, | have hereunto set ny
hand and seal this 7th day of Decenber, 2025.

Kat heri ne A. Tevnan,

Regi stered Merit Reporter
CSR # 129093

Notary Public

My conmm ssion expires March 10, 2028

U S. Legal Support | ww. usl egal support.com 306

Petitioner Merck, Ex. 1131, p. 306
Merck Sharp & Dohme LLC v. Halozyme Inc.
PGR2025-00053



Gregory Petsko, Ph.D.
Decenber 04, 2025

© 0 N oo o b~ W N P

e o o
o o0 N W N LB O

17
18
19
20
21
22
23
24

25

* % %

NAME OF CASE: Merck Sharp V. Hal ozyne

DATE OF DEPGCSI Tl ON: Decenber 4, 2025
NAME OF W TNESS: GREGORY PETSKO, Ph. D.

PAGE LINE FROM
I I

ERRATA SHEET ***

TO REASON

Subscri bed and sworn before ne

this___ day of

, 20

(Notary Public)

My Conm ssi on Expires:

U S. Legal Support

www. usl egal support. com 307

Petitioner Merck, Ex. 1131, p. 307
Merck Sharp & Dohme LLC v. Halozyme Inc.
PGR2025-00053



Gregory Petsko,

Ph. D.

Decenber 04, 2025

1- 1049 1126
( 105: 1 59: 2, 6, 10 276: 18, 20
1- 447 60: 3 61: 24 1127
(a) 228:19 62: 9, 15, 20 301: 2
53-8 5416 1-5 114: 17, 20, 22 11: 26
(b) 80: 10, 11 1063 103: 18
55: 9 1.35 61:3 11: 50
(¢c) 58: 19 1066 103: 21
55: 9, 14 1.5 58:19 12
61:2 234:10 | 1067 86:19 87:9
1/ 2 277: 6 181: 4 217: 23
) 145: 11 107 220: 12
plus 10 132: 17 240: 14 242:2
61: 25 21:12 95:2 1070 246: 10
102: 5 146:20 | 203:3,5,23 247:5,19
177: 19, 22 1073 295: 23
0 213: 2, 16, 17, 277: 7 12- hour
0 22 214:1 108 246: 17
217: 22, 23 123: 19, 21 120
62: 20 145113 | 240:19 241:2 | 109 225: 17
246: 16 243:7, 22,23 26: 7 136: 19 273: 15
247:19 245: 10 143: 14 123
0003 247:12 10: 04 51: 23, 24
58: 4 248:25 249:7 | 5114 125
003 294: 14 10: 20 61: 10 141: 6
117 100 51: 17 126
035 49:5 150: 6 10- 22 117: 20, 21
14: 25 15:18 151: 21 5'3_ > 127
156: 13 10: 23 121:3,5
159: 13, 14 : :
1 181: 15’ 16 53: 5 155:1 226:11
T haa. 11 128
1 235:5 246: 1 91: 12 269 22
52: 4 55:22 100, 000 177 19. 22 12: 06
56: 12 57: 12, 62: 14 520- 13 15 115 16
21 58 1L 14 1 100 1a 17,20 221:11 | 12:56
- 19, : 222:6 243:25 | 116:3
63: 22 65:13 1004 244:3 294:23 | 13
115:1 133:21 | 177:17 111 297 6 '
134:19 1006 6: 10 13/ 68
299: 16, 18, 24 120: 1, 8 112'05 16° 13
300: 15 1010 301 1 :
302:12 303:5 | 137- 7 : 13/ 694, 731
1's 1096 1%%?4.7 17: 1
300: 2 16:12 17:4,6 - 130
1,000 520. 6 2404 | 1125 211: 15, 18
'20. : . 262: 23, 24 229:17, 18
39:14,19 250: 10 299:1 530 6
U S. Legal Support | ww. usl egal support.com

Petitioner Merck, Ex. 1131, p. 308
Merck Sharp & Dohme LLC v. Halozyme Inc.

PGR2025-00053



G egory Pet sko,

Ph. D.

Decenber 04, 2025

131 208: 1, 15 246: 8, 9, 10, 246: 13
211: 15 217: 23 15,21 247:2, | 200
289: 14 242: 11 7 271: 14
132 294: 13 184 2000
146: 6, 8 152 180: 24, 25 171: 1
133 156: 20 181: 24 2001
213:7,8 155 188 171: 1
134 156: 20 64: 19, 21 2007
149: 25 156 19 10: 19 120: 8,
135 194:12 198:1 | 118:21 19
149:5 159:8 | 159 159: 20 2010
188: 8, 11, 16 104: 25 190 200: 18
136 16 66: 21 203: 16, 18
149: 6 181: 4 277:2 191 204: 22
14 294: 14, 15 70:18 123:3, | 2011
178: 23 181:8 | 161 5 22: 8, 23
225: 6, 8 251: 13 192 63: 7, 19
270: 23 162 70:18 71: 4 64: 10, 14
141 158: 20 198 106: 6 110: 2
116: 5 163 289: 6 168: 14, 17
121: 13, 15 158: 20 1: 58 170: 3 175:19
143 165 168: 3 177:6 178:12
121: 13, 15 264:20 283:8 207: 15
144 168 5 2011- 2012
154: 25 58: 7, 11 102: 2
155: 2, 7 169 5 2011/ 2012
146 104:23 105:1 | 145:11 101: 24, 25
122:8 154:25 | 106: 9 227: 21 2012
155: 2,7 17 248: 15 271: 9 17:1,8 22: 9,
148 7:15 54:6 279: 14 17,21 63:7,
122: 20 59:1 78:3 2-9-3 19 64:10, 14
179: 24 163: 8, 11, 20 222: 4 110:2, 4,5, 8
149 164:3 223:3 | 2.5 148:12
122: 21 170 141: 4 168: 14 177: 6
15 106:9 226:8 | 20 %gg;%g
75:15 80:7,9 271: 14 18: 13 48: 16 272:14
95:2 99: 23 170- 200 49:8 51:8 '
102: 5 271: 11 54:11 99:23 | 2024 .
111: 11, 13 171 102: 5 207:11 277:5
113: 23 58: 7, 11 111: 11, 13 2025 _
150: 14, 15 174 118: 15, 16,24 | ©6:3 275:18
161: 12, 16 189 11 182: 5, 23 277:3,7,8
181: 4, 8 18 225: 6, 8 201205-2000003
182: 23 . . 232-17 :
183: 2,4, 13 é6§'§1213'5’ 241: 22 207
U S. Legal Support | ww. usl egal support.com 2

Petitioner Merck, Ex. 1131, p. 309
Merck Sharp & Dohme LLC v. Halozyme Inc.
PGR2025-00053



Gregory Petsko,

Ph. D.

Decenber 04, 2025

21 249 28th 31
54:11, 17 123: 7 22: 21 288: 25
55:18 61: 16 233:12,18 29 310
113:3 295:12 | 25 177: 24 219: 4
211 21: 16, 22 290 311
123: 20 300: 10 116: 6, 8, 19 294: 20
212 250 293 312
136: 20 211: 17 220: 8 222:4 15: 18 295: 7
213 215:15 298 313
26:8 290:5 235: 24 14: 18 15: 16 15: 17
2166 236: 14, 15 2:19 317
12: 21, 23 251 168: 6 15: 17
13: 11 216:2,3 320
2183 225: 3,4 3 15: 16 55: 11,
205: 11 269: 21 19, 24 56: 14
219 252 3 59: 14 60: 1,
227: 22 270: 3 56:6.9 10 21 61:2
248: 16 255 59- 12 24 66: 10 84: 17
289: 14 230: 10 60; 14’ 181: 4 290: 24
22 258 212: 24 323
60:16 61:1 211:16, 18, 20 213: 12 194: 13
113: 4 295:13 230: 10 232:24 270:4 | 324
22-fold 26 290: 5 198: 2
226: 22 236: 15 3. 395
220 300: 11 261: 14 227:2,11
248: 18 260 30 335
224 211: 16, 20 29: 15 48:17 252: 3,15
18: 11, 13 262 49: 8 150: 23 261: 14, 19
226 14:19 15:17 151: 15 262: 7
11: 7 146:7, 10 152: 2, 21 338
23 27 156: 16 255: 25 261: 1
54: 7,11, 17 21:16 22:2 178: 18 275:2 | 339
55:18 295: 20 177: 24 300 261: 1
24 271 219:3 225:19 | 340
18: 6,8 54:7 226: 14 227: 2,11, 14 261: 1
241 272 301: 18, 24 341
51:23 52:1,3 | 240:4 302 261: 1
244 277 301: 20 342
61: 11, 13, 15 302:1,3,8,14 | 303 261: 2,13, 19
246 27t h 292: 17 262: 7
270 3 286: 14 293: 23 294: 3 | 346
247 28 304 104: 24 105: 4
302: 23 17:1 22: 17 294: 9 347
248 282 308 106: 10, 14, 15
231:7,9 244:5 292:9, 179: 24 302: 6, 8, 14,
232:7, 24 11, 12 309 23
233:5,7 294:7,11
U S. Legal Support | ww. usl egal support.com 3

Petitioner Merck, Ex. 1131, p. 310
Merck Sharp & Dohme LLC v. Halozyme Inc.

PGR2025-00053



Gregory Petsko,

Ph. D.

Decenber 04, 2025

349 410 53 61
106: 10 289:7,8 121: 1 121: 12
350 418 536 63
138: 14 143:6 290: 3,4 225: 17 121: 12
358 430 54 65
189: 14 53:24 54:3,9 86: 17,18 187: 12
299: 16 447 5: 04 66
36 56: 6, 12 281: 6 122: 7
170: 8, 14 60: 13, 18, 25 5: 23 67
37 112: 22 289: 3 122: 20
170: 8, 16 45 5: 44 68
222:12 250: 2 304: 4 122: 20
390 465 5: 49 179: 19
64:19, 24 53:25 54:3 304:7,11, 13 187:12
65:1 47 69
391 289: 14 6 226: 6
65: 7 299:1,3 691
395 474 6 124: 21
66: 18 300: 2 118: 14, 20 6912
396 4: 17 140: 9 125:17 126:2
68:4 72:11 250: 5 145: 11, 20 6916
3:08 4: 26 159: 8 181: 4 124: 22
210: 14 250: 8 6, 000 694, 731
3:30 4t h 249: 1 16: 13
210: 17 286: 14 6. 14
3:31 59:2,6 7
211: 10, 13 5 6. 3%
141: 4 7
4 5 60 118: 22
80:11 179:8 122: 20 270: 4, 23
4 213: 2,16, 22 150: 20, 23 7.4
6: 3 180: 22 220: 3 152: 3,21 91: 3,5
215: 16 221: 14, 16, 17 155: 15, 25 70
216: 20 222:2 244: 4, 157: 3 189: 23 134:5 226: 9,
222:12 12 288: 25 190: 6, 22 10
244:9,11 292:14 60% 731
245: 10 5-0 189: 17 16: 14 17:12,
302: 21 80: 13 600 18 215: 6
40 5-0 10: 21 14: 13, 250: 11 251:9
29: 15 169: 8, 80: 10 16, 23 15: 15 292: 10
12,20 207:8 50 16:17, 18 75
212:11, 13, 32:13 80:6 52:4 58: 21 22518
14,19 275:2 86: 13 273:16 73:17 106: 17
400 500 112:7 198: 11
70: 16 226: 21, 23 225:10 8
41 51 250: 16 8
207:9 78:4,6 86:14
U S. Legal Support | www. usl egal support.com

Petitioner Merck, Ex. 1131, p. 311
Merck Sharp & Dohme LLC v. Halozyme Inc.

PGR2025-00053



Gregory Petsko,

Ph. D.

Decenber 04, 2025

247: 13 240: 10 141: 17 27423 297:2
248: 21 245:25 246:9 | abol i shed accurately
81 96- hour 140: 15 10: 2 250: 20,
270: 21 241: 25 Abol i shes 24
97 138: 11 achi eve
9 123: 2 above 208: 17 220:1
9:10 11: 12 162: 22 258: 9
9 6:4 237:2 241:4, | acid
146: 20 181: 4 7 247: 8, 10, 24:2 25:4,
212: 15, 24 A 13 255: 25 13,14 29:10
213:13,21 abr ogat e 31: 24 32:4,5
214:1 216:6 | a.m 147: 10, 14 41:1,5,9
219: 17 6 4 absence 44:7 48:23
244: 9, 13 Al i no 222:13 245:1 | 4911 54:22,
248:25 249:7 | 5703 absol ut e 25 55:3
9s abbr evi at ed 82:5 153:11 ggf%g ggf%g
213: 13 21: 20 196: 7 od 6o 10
9, 000 ability absol utely 67-12 69: 7
112: 23 18: 21 46: 13 81:5 24 70:4 6. 10
90 91: 11 96: 19 absor bed 74: 15 7é.i5
58: 8 86: 14 97:22 98: 21 155: 18 : .
. . 82:19 83:12
178:10 179:6 | 108:24 112:8 | accept : ;
: 90: 21 91: 3,
183: 16 116: 20, 24 60: 5 140: 18 ;
7,12 105: 14
91 131:9 134:17 | accepted 106: 1
170: 9 160: 13 277: 4 110- 19, 21
92 291: 21 access 112: 22
170: 12, 17 abl e 275: 8 116: 22
93 36: 8 39:15 accessibility 119: 16
277:6 51:1 76:12 158: 10 135:7, 8, 10,
9439 77:1,9 79:13 | gccidental ly 22 160: 23
137: 25 80:16 90: 23 43: 17 163: 13
140: 23 93:19 97:1 accomodat e 166: 15, 20, 21
142: 18 102:3,6, 7 9:6 72:5 167: 18 171: 2
144:21 145:1 | 107:15 73:11 94: 4 175: 20
9441 111:12 _ 257:7 269:13 | 179:6,11
141: 19, 22 114:14 144:5 | - . .onmodat ed 181: 24
52: 15, 18, 19 192:6, 21 account 190: 16 192: 9
5310 54. 2 193: 4,9 . 199: 14
: - 4 . . 199: 23
8 12 59: 12 198: 9 208: 8, : ] 200: 25
) s 1, 9 242: 25 201: 10 202:9 :
23 60: 17, 25 : 217: 8 209: 12, 25
65: 23 68: 13 256: 24 235: 10, 18
179: 13 265: 18 accumul at e 252: 8, 14
183: 16 283:17 45:11 50:1 253: 22, 25
96 296: 23 aclcll{flag 961_ . 254: 3, 8, 14,
58: 24 60: 11 abol i sh 253_ 24 ' 20 255:6, 12,
232: 12’ 20 105: 13, 15 257 21 23 22 256:4, 23
U S. Legal Support | ww. usl egal support.com 5

Petitioner Merck, Ex. 1131, p. 312
Merck Sharp & Dohme LLC v. Halozyme Inc.
PGR2025-00053



Gregory Petsko,

Ph. D.

Decenber 04, 2025

264: 14 121: 19 140: 4, 8, 14, activity's
265: 6, 11 122: 24 15 141:5, 8, 220: 1
267:17, 21 124: 8, 15 9,15 145: 9, act ual
268: 3, 21 144:1 148:23 | 20, 21, 25 137: 22 158:9
269: 2 270: 3, 149: 11 147: 10, 15 add
10 271: 10, 19 150: 7, 14, 15, 152:5 153: 4 82:10 207: 11
290: 18 24 155: 25 160: 14 addition
300: 12 303:6 159: 19 163: 9 163: 12 55: 2
aci ds 174: 25 172:5, 10, 18, addi ti onal
32:2,14 175: 4,9 24 176:6, 15 66:7 72 2
33: 24 45: 22 176: 3 190: 14 177:9 180: 2, 83:15 125.10
55: 20 59: 14, 212: 4,6, 12, 15 184: 1 140-19 170-5
25 60: 13,18 20, 24 213:20 189: 20 187- 18 :
80:6,7,9 214: 11, 17 190: 18, 22 204- 1. 17
90:12 117:25 | 215:18,19 208: 23 addi tives
118: 10 226: 4, 17 212: 11 245: 1
125: 13, 22 240: 25 215: 22, 24 :
126: 18, 24 242: 12 216: 24 address
129: 6, 10 244: 12 217: 3, 4 12:8 63:15
147:2 150:10 | 247:14 218: 9, 22 292: 6
153: 16, 22 248: 14, 24 219: 5,13, 16, | addressed
160: 21 252:1, 14, 18, 21,22 220:3 137:11
161: 17 179:7 20 254:22,25 | 222:17 293: 16
181: 8 255: 3 265:2 223:13, 14 addr essi ng
182: 10, 23 269:2, 4 224: 8 22:25 198: 4
185: 6, 11, 22 291: 19 225:11, 18, 19 273:1
186: 3 270: 4 292: 2, 4,15 226: 21 adduct
300: 23 activities 227:.10 143: 6
across 29: 21 212:16 229:10 adj acent
16:6 22:7 activity 230: 13 161: 4
23:1 41:18 37:15,18 231:13, 15 adopt
56: 5 89: 14 61:17, 18 232: 4 74: 21, 25
97:5 68:2 74:9 234:12, 25 78:8 85:8
action 75:9,11, 16 235:9, 24 86: 11 90:5
79: 17 76:1 77:18 236: 3, 5 adopt ed
active 79:8,9 81: 4 238: 21, 23 76:2,7
37:8 51:2 83:22 84:6 239:3, 14,25 | aqopt i ng
61: 21 62: 2 87: 1,22 240:17, 24 41: 6
63: 7, 23 88:1,15 89:5 | 241:3,10,13, | 455
64: 14 69: 15 90: 11, 16 22,25 242: 1, 39-3 70- 14
76:6 79: 19, 92:5, 19 4,5,9,15,20 | .0
20 85: 3 105: 12, 13, 16 244:8, 25 92-4 131 17
86: 24 87:5 106: 20 2454, 18 205- 3 22.9- 9
88:2 90: 10 110: 25 246: 8, 9, 10, 269- 15
13. 22 91: 1’6 111: 4, 14 15,16 247: 2, :
22 112:10 | 116: 24 7,20 248:2 |affects
113 21 132:13 137:4 | 269:15 270:7 | 207112
116: 25 138: 12 298:12, 17 :
U S. Legal Support | ww. usl egal support.com

Petitioner Merck, Ex. 1131, p. 313
Merck Sharp & Dohme LLC v. Halozyme Inc.

PGR2025-00053



Gregory Petsko,

Ph. D.

Decenber 04, 2025

affiliated ai m ng al pha 186: 3
7:21 277: 24 208: 17 258:8 34:4 68:12 al ternatives
affiliation al bei t 70:21 80:7, 163: 8
7:17 277:20 25: 23 13, 15, 18 altitude
279: 14 Al ex ?é:%;5127:8, 39: 12, 20
affinity 6. 12 : 93: 14, 16
48: 4 al gorithm 292:1 297117 | Al zhei ner' s
agent 170: 4 201:9 | al pha-beta 42:18
234: 22 275:5 68:9,12,15, | anbiguity
aggregat e al gorithns 16319’21’24 28: 7
42: 9 46: 16, 169: 19 9812’5114 ,q | am de
20,22 49:12 |align 7139 10, 32:3
51:2 255:20 119: 21 12 23 72:3 am no
aggr egat ed al i gned 4 14 73°1 19 31: 24 32: 2,
49: 14 178:5 290: 12 7&.1 25' ’ 4,5,13 33: 24
239:13, 22 al i gnment 75. 92" 76:3. 7 41:1,5,9
246: 1 29:2 67:7 7717 78:8’ 44: 6 45: 22
agg(egates 74: 3 116: 17 13:16 79;4’ 48523 49: 11
17, 22, 148: 11 81:3 17 55: 3, 20
ol:1 168: 15 169: 6 85:8’17 56: 16 59: 10,
agg(egation 170512,23 89- 18 90: 5, 9 13,%5 205%2,
42:.12, 14, 16, 175: 15 91:24 92:2. 8 18, 5. 5. 22,
47:5, 12 182:7 301:6 94;7’12’16 67:12 69:7,
48: 11, 25 al i gnnent s 52 2765 giizg:gbgélo
ORI £ e S 5
79- 11 169- 9. 15 barrel -fol d- 8312 90: 12
' 170- 1 possessi ng 106 1 112- 21
ago § 94:3 116:22
9:12,15 al kal i ne Al phaf ol d 117 25
140:23 22%: 22 274:5,17,23 | 118 10
agr ee 8:17 275: 12, 20 119 16
48: 23 56: 24 56:11 91: 4 ALS '
58: 18 61: 20 : . 126: 18, 24
101:2 257:21 | " pe. 10 _
62:23 218:19 | 258' 18 Alteonen 138 0 3F
agr eed- upon Al Toved g 135: 6, 7, 9, 22
_ \ 277:25 147:1, 2
aé?gjgm; m%%ﬁ&37 278: 4, 24 150: 10
279: 10, 15 :
218: 20 47:3 82:14 al ter %28:%8,35
agr eement iggfig 45:23 91:11 161: 17
: 113 16 284-5 alteration 163: 13
ahead .+ : 144: 2 166: 15, 20, 21
10: 15 12:16 | al ongsi de alternative 167: 18 171: 2
28:12 133:18 295: 11 55: 20 59: 13 175: 20
228: 4 231:6 25 125- 24 179:6,7, 11
U S. Legal Support | ww. usl egal support.com 7

Petitioner Merck, Ex. 1131, p. 314
Merck Sharp & Dohme LLC v. Halozyme Inc.
PGR2025-00053



Gregory Petsko,

Ph. D.

Decenber 04, 2025

181: 8, 24 12:15 19: 11 appendi ces around
182: 10, 23 22:12 43:12 20: 23 21:1 10: 14 32:18
183:17, 21, 22 63: 3,13 64:7 | appendi x 71:22 72:5
185: 6, 11, 22 77.:7 92:11 117: 21, 23 91:9 112: 23
186: 3 190: 16 98: 1 100: 15 178: 21 157: 21 164:9
192:9 199:14 | 130: 12,13 appl es 170: 25 207: 8
200: 25 163:6 165:10 | 184 13 232: 20
209: 12, 25 176:9 191:17 | appli cabl e 261:13
270:4 271:10 | 197: 24 s 268: 22
290: 17 207: 20 : : 300: 10
appl i cation
300: 11, 23 209: 17 13 14 50 | arrangement
303: 6 224: 20 55 17-6. 11 | 35:19
anount 243: 16, 21, 23 12,18, 21 arrangement s
29:12 74:13 249: 23 22:20 94: 20 42:5
102:23 141:6 | 267:11 215:7 250:11 | array
209: 6 220:5 answer ed 292: 10 259: 10
231: 23 287: 5 appl i cati ons arrived
235:10 answeri ng 22: 22 179: 3
. 287:14 appl i ed art
6: 18 answer s 21: 24 21:19 22:7
anal yses 22:24 78:14 | ahg)y 63: 6, 10, 20
203: 19 198: 17 36:13 182:17 | 73:16 101:17
anal ysi s anti bodi es Appr eci at e 102: 2 113: 25
116: 15 142: 3 44:14 50: 8 9:- 22 114: 23
146: 15 105: 18 . : 129:13 133: 8
187: 20 ant i body a%ﬁﬂﬁ%&fted 140: 18
224: 13 4416 a rdaches 144: 14
253: 6, 8 anti paral | el ‘?14.20 157: 25
267: 16 34: 11 Aooh ot i at e 160: 16
276:1,6 anymor e Fg%_g; o1 1 164: 16, 19
282: 4,8 98: 25 224_12 288'8 165:1, 2
283:17 anypl ace 1 : 167:12, 13
anal yti cal 187: 23 appr.0X| mat el y 168: 16
260: 25 apar t 58: 18 234:9 173: 18, 20, 23
anal yzed 184: 20 297:13 174: 12
223: 11 - g approxi mati on 175: 19
ancest or apol ogi ze 59:6 62:6,8 | 176:3,14
28 15 a;§§2f4 185:15 | 134:15 178:12 182:1
anchor _ area 189:7, 16
300: 4. 7 18: 23 281:2,3 190: 12
and/or’ appear ance 291: 25 193:13 199: 6
270: 6 206:121 ar eas 208: 3 209: 2,
o . appear e 255: 13 20 217:10
Angogenesis- | 277:4,8 281: 14 article
ansmér appears Arm ng 276: 20
879 10 137:3 251: 20 136:23 137:1 |articul ate
10:1. 25 11:3 302: 5 aromatic 262: 4
T ’ 163: 23
U S. Legal Support | ww. usl egal support.com 8

Petitioner Merck, Ex. 1131, p. 315
Merck Sharp & Dohme LLC v. Halozyme Inc.
PGR2025-00053



G egory Pet sko,

Ph. D.

Decenber 04, 2025

artificial 222: 25 223:6 | assunmed 19, 20 254: 16
200: 17, 21 237: 18, 21 182: 8 256: 8, 21, 25
201: 12 202:7 244: 24 assuni ng 258: 12, 14

asked assenbl es 59:16 60: 12 260: 2
21:24 37:1 44: 6 61:4 162:5 261: 12,21
63:19, 21 assess 247: 10 262: 6, 14, 25
77:4 85:2 80: 17 100:18 250: 14 263: 12
182:1§ . 102: 15 assunption §g$1é315
192: 12,1 166: 14 201: 19 . b,

231: 17 191: 20 11: 15 272:3, 16
269: 12 281:8 assessed at ons 281: 10, 13
284: 23 288: 11 90: 15 157: 10 | aut ophagy
285;1’14 assessment 166: 5 49-21
286:19,21. 83:10 166:2, | attached avai |l abl e
287:3 291:13 | 4 167: 16 276 4 74:14 110: 5,

aski ng 185: 10 at t enpt 7 148:12
64:4 77:6 200: 15 207:5 169: 4 217: 25 | Avenue
97: 20 188: 5, 21912 224 7 6:11 7:15
22 231:1 275:24 296:9 | attenpt ed aver age
255112 assessnent s 138: 18 212:16
283: 22, 25 ;

iy 204: 8 255: 23 avoi d
284: 2, 3,12 . TN 10: 13 173: 24
286: 24 assi gn attenpting . .
295 15 247: 6 175 3 174: 12, 21

aspar aai ne associ at e attenpts 175:5

138 14 143:6 | 152119 257: 10 avar
| > | associ at ed attention 11:21, 23
276:13 - : ' 50: 15 57: 23
assay 89: 18 102:5 . 99: 19 267: 25
. 301: 2 .
217: 20 . ) 272: 13
223:13, 17, 21 123:12 attribute
230: 9 130: 23 135:8 | 1g0. 10 5
3 1ies | 2020120313 | g
2348 23,25 | 4qx2:20 6: 18 back
235: 11, 25 264:12 aufhor 9:24 16: 17
236: 21 281:10 19: 13 140:20 | 91116 53:4
238: 4, 14, 19 285: 13 278: 12, 13 58:7 60:9
240;7’ ' associ ation authdrs’ 72:9 85:18
241:18 19 128: 6, 22 140 13 93: 13 103: 20
c1a ) assune : 116: 2 120: 25
244:16 247:6 | "6 7 g g7.03 | 277:18,21 125: 17
248:1 294: 2 138_i7 ) 278:6,7 140224

assayed 197: 2 279: 17,19 142 17
231: 20, 21 2 : 3 Aut odock .

287: 25 144: 20, 23

assays 2990: 21 252: 7, 11 152: 11
212:7,10 300: 25 253: 15,17, 158: 18 159: 8

U S. Legal Support | ww. usl egal support.com 9

Petitioner Merck, Ex. 1131, p. 316
Merck Sharp & Dohme LLC v. Halozyme Inc.
PGR2025-00053



G egory Pet sko,

Ph. D.

Decenber 04, 2025

168:5 174: 4 17 85: 8, 17 163: 1 189: 24 | bel ong
178: 7 188: 6, 89:19 90:5,9 | 219:23 197: 21
11 202: 17 91:24 92:2,8 | 234:24 bel ow
203:18 204:1 | 93:1,17 bat ches 212: 18
210: 16 94:7, 13, 16, 223: 18 241: 22
211: 12 22 276:3 battery 245: 18
220: 22 base 210: 25 248: 10
221: 12, 13, 18 90: 22 bear besi des
222:4 225:2 | pased 146: 13 69: 4 245:3
227:21 230:1 11: 1 22:13 bee best
sy R | SANR | EE
260:2 262:14 | 131 16 1422 | To 1917 " | bera. '
263: 20 148: 10 132:3 34:5, 8, 10
264: 23 267:6 166: 4, 8 be ar; 71: 23 93: 10
270: 18 179:5 187:11 | 148 22 better
288:12, 13 193: 19 196: 8 o 8- 15 77-3
289:2 303:23 | 203 20 begi n » -
304: 6 214: 15, 16 169: 14 or: 20,25
backi ng 238" 17’ beg| nni ng 98: 1 111: 25
5914 545 13 44:10 244:2 130:13 _
Backwar d 2913 begi ns 133: 17 144:9
221: 14 281:16 286:5 | 300:10 168 12
backwar ds 289: 20 behal f 207: 12
221: 18 290: 15 291:2 | 6:13,23 546 24
bad 293: 1 bel 1 ef 250: 20
45:11 46:8, |basic 252: 13 267: 11
10 92: 9, 14 31:22 203:6 |beliefs bi as
105:3 131:5 |basically 276:8 299 1
226:12 230:2 | 47:14 56:4 bel i eve bi g
257:15 275:8 | 108:10 118:9 | 16:9 19:4,12 | "o, 12 g3. 6
bal | s 122:- 17 23:2 28:17, 11;3. 13 '
184: 13 142: 16 22 37:10 153: 20
283: 19 155: 17 40:9 64: 11 180: 20
barr el 156: 2, 9 79:1 85:7 181: 18, 19, 20
68: 9, 12, 15 163: 10 129:5,6 215:9
20,21,24 165: 4, 5 140: 7 144:15 | 577113 14, 16
699 21 173: 17 158: 7 159: 4, 570- 19 299 5
70:5,9, 14,22 | 206:13 6 160: 23 bi ager '
71: 3,9, 10, 213:19 214:5 164: 25 29296' 22
12,16, 19, 21, | 222:15 187:1,21 563 17
24 72:3. 4,14 234: 23 235:8 206: 7 245:11 bi nd .
73:2,19 74:1 | 291:13 248: 15 e .
T basi s 285:15,25 | 258 252 14,
76:3,8 77:17 | 8:10 36:17 | 287:22 260: 22
78:9,13, 16 61:6 83:9 bel i eved 268 22 269 1
79: 4 80:1, 149: 12 175:19 176: 4 bi ndér '
20, 25 81:3, 161:8,9 215:12 230: 1
U S. Legal Support | ww. usl egal support.com 10

Petitioner Merck, Ex. 1131, p. 317
Merck Sharp & Dohme LLC v. Halozyme Inc.
PGR2025-00053



Gregory Petsko,

Ph. D.

Decenber 04, 2025

bi ndi ng board bri dges 215: 24 224:7
25:10 26:12, 18: 23 273:1 88: 10, 11 257: 10
15,19 27:5, 285:17 288:7 | 127:13, 16 cal cul at ed
6,7 92:6 body bri ef 54: 4 55: 4
105:16 144:7 | 15:3 45:8 299: 8, 13 57: 22, 23
253:3 257:1 189: 5 brief| 58: 12, 24
260: 15 bonbar di ng 168:f6 205: 19
267:17, 21 255 10 251: 15 257: 15 264:7
268510 bond Bri gham cal cul ati on
270: 6, 17 33:23 259:19 | 7:20 59:17 60:6
%;%318 bonds bri ng 61:5 112: 15
b s 32:3 34:2,11 | 35:10 58322%11i19,
_ 131: 10 br oad 5
105: 14 boost 26 4 262: 11
268: 6, 9 211:5,7 br oader 264: 12 272:8
Bi 1°2°0h98m 1S7t 'Y | Boston 119: 8 144:8 Cég 89U1'5at 1i508r!51
o . 6:11 7:16 br oadest LA T
EIOInfOFNHtIC bot t om 107: 12 C§1?64.5
o | g2 EES oo
lng;.%?lca y bound buf f er calfg
e 91:19 234:15 | 234:2, 4 ol
260: 12 :
67:18 71:17 | o oo ae Ut 16: 14 27: 21,
75: 24 93: 23 135: 9 bul k. 22 34:25
132:2 163: 6 : uf X _ 46: 10, 11
205: 1 210: 4 b%ﬁﬂfﬁ&g ﬁﬁ;zz 142:15 | g3:10 149: 18
214: 6, 25 o cak bul ky 171: 9 195: 12
232: 25 reak 181:18,19,20 | 524: 20
258: 19 gi?g 33-15 bunch 242: 10, 12
bl ack e 176:12 222:7 | 254:2 261:4
. 95:1,3,7 259:1 276:3 .
300: 15 103 11,12, 24 : 292: 18
bl ane Toa 12 % 282:3 296: 13, 14
155: 6 115 11 burlgd cal |l ed
BLAST 162: 12, 17 164:6 r:5 10:18
168:19,21,22 | 165 18 21. 22 24: 3,4 25: 4
178: 2 194-1. 4 33: 22 34: 4,
bl ock 210:4,9,10 | CTERVM NAL 8,10 40:7
11:11 16: 20 250: 1. 3 29:4 30:5 49:21 67: 10
bl ocks 280: 4 288: 22 71:20 128:13 68: 25 167 11
204: 20 304: 2 131: 21 191:8 225: 22
bl ood C- TERM NUS 235:3 252: 7
br eaks : .
104: 9 9:19 53: 22 e 22,5338
Ty iy “5a0 85 23 299:8
46:19 204: 4, 6: 20 : :
> 100- 24 302: 18, 22, 25
205: 23
U S. Legal Support | ww. usl egal support.com 11

Petitioner Merck, Ex. 1131, p. 318
Merck Sharp & Dohme LLC v. Halozyme Inc.

PGR2025-00053



Gregory Petsko,

Ph. D.

Decenber 04, 2025

calling 184: 24 49:11 88:5 208:9 239:1
12: 10 227:10 198: 23 139: 25 248:5, 6
247: 14 205: 6, 15 272: 24 278: 1
calls 207:1,9 causi ng chain
226: 17 254:2 254:9 259:1 144:. 8 32:2 235:17
canpi ng 302: 11 caut i on 260: 21
167: 11 case- by-case 12: 13 262: 24 263: 2
Capabi i ty 161: 8, 9 cauti ous 268: 5 283: 24
25: 25 26: 13, | cases 205: 1 chance
15 78:2 42:2,3 49:25 214: 14, 20 81: 25 254: 15
114:9 144:16 | 72:6 76:9, cel | 255: 18
capabl e 11,25 82:8 42:10 43: 3, change
29:10 98:18 105:13 | 10 44:11 41:5 54:21
capt ur ed 109: 8, 21, 22 46: 4, 23 55: 3, 19
10: 2 57: 20 114:16 47:1,5, 18 67:11 77: 10
58:14 265:22 | 116:23 88: 7, 16, 19, 79: 24 80:8
car boxyl 148: 14 21 96: 23 82:19 83:12
32: 3 158: 3, 7 140:9 228:23 | 91:5 98: 10,
card 160:5 167:3 229:9 230:23 | 12 100:25
214 12 169: 9 196: 18 239: 7, 10 102: 3 117:6
Care. 199: 10 243: 2 139: 23
202 15 217:15 219:9 245: 17, 25 149: 23
careful catal ysis 95: 13 138: 22 152: 10
_ _ 76: 15 77: 12, 139: 25 153: 15, 21
98:14 186:18 | 22 24 89:8 140 5. 6 162: 25
gég;%g 90: 16 137:24 | 2928 15 166: 13
e 269: 11 cel | ul ar 174: 1, 25
11,18 36'8 cat al ysts 49: 16 175: 6, 10
153:5 192:8 | 229°2 cent er 188, 25 207: 6
514- 25 catal ytic 71: 17 : S .
a 76: 11 90: 11, | central 209: 19, 22,
carr[ed 24 143: 22 279 16. 19 23,24 251:17
231: 14 148 17 O 296: 19, 24, 25
case Iytically | “%g.5, changed
14: 21 29: 19 cata _y y 46: 21 68:10 80:7.9 92: 20
30- 4 40- 24 174:19 105:23 130:7 | {1,544
426 17 catal yze 147:7 157:9 156- 22 191: 2
47: 5’ 17 25:11, 12,22 165: 13 237: 3 302: 13 ’
49:8,9 51:21 | catalyzes 255:13, 16 changes
75:10 77: 23 24:1 . 275:2 292:15 40}£5 50: 11
98: 2 99: 16 categories certainly 54:4 17 éo
102: 21, 22 212: 4 8:2 19:13 55 18. 19 23
103: 25 cat egory 82:24 92:7 59:1 60: 16
135 25 162: 9 190: 25 132: 6 134:8 747 79:18
175 17 caused 164: 8 196:9 23 80 17
200: 9 205:19 ’
U S. Legal Support | ww. usl egal support.com 12

Petitioner Merck, Ex. 1131, p. 319
Merck Sharp & Dohme LLC v. Halozyme Inc.
PGR2025-00053



Gregory Petsko,

Ph. D.

Decenber 04, 2025

82: 25 92:18 158: 16 chew 13 84: 20
99: 23 100: 19 160: 20 268: 4 86:9 112:7,
109: 12 164: 20 chi np 18 114: 13
113: 3, 23 166: 15 84: 22 115:1 133: 21
131: 18 136: 4 171: 20 289: 12, 17 134: 18, 19
137: 22 characteristi 291: 16 cl ai ned
151: 17 c CHO 65: 8 66: 24
152: 25 127: 9, 21 296: 6 68:7 72:8
153: 1, 2 130: 23 Choi 78:10 132:25
%gi:%izigs 6 characteri sti 6: 24 133:6 134:18
: : cs choi ce cl ai ns
183:13 297:19 111: 25 15: 5, 10, 13
%g%:ZéS characterizat | choices 56:24 65: 4,
195 -4 1115 83:22 152:2 | chondroitin 112:16
196 2" 11° characterize 25: 23 114:11
197:8’10 14 152:9 242:18 | choose clarification
198 5 10’ characteri zed 209: 23 26:2 28:19,
> _ 197: 1, 19, 23 : 21 37:17
199: 4 205: 2 531. 2 2k choosi ng 70: 23 123: 25
207:17, 21 31:2 245:14 | 157:12 127: 14 133:2
: char ge 256: 13 ) '
208: 1, 10, 13, 167- 10 175:1 195: 19
15, 21 209: 21 : chose 300: 5
264: 6 290:25 | 191111 303: 9 Carifed
291: 18, 24 char ged chunks g ®
changi ng g?g;iz’%g 132: 6 clafify
9:11 91: 15 char t' ! circul ar 24: 9
igg;%g 218: 12 327:5 298: 8, classificatio
296: 17 300:24 301:2 | ¢ ¢ cumst ance '1148'22
Chao cheaper 70: 2 213: 21, 23
21572é10:9 Cé§¥155 ci r cumst ances 214: 15
: 106: 22 .
120: 11, 14, 146: 5 210: 23 196: 20 gig:gg 245 9
21. 24 121:6 228: 3 252:16 : : no .
oo - : ns
1t 23 checking cite 153:7 218: 7
123: 6, 22 161: 23 230- 14 _ .
124:2. 18,19, | 169: 22 230 227:10 248:3
22 125: 3,12, | Chel sea ok C'S%S_SSE f7'9‘?d2
aralis o] S0 claim 212: 3,12, 19
: : cheni cal . :
135: 14 782 90 20 52:4,7,10 214: 17
5700 e | o | Meaw
143: 21 220: 5 ! : ! LM d d
h i 16, 20 57: 6, 19 248: 9, 13
charact er Cherr 12,21 58: 14, 249: 21
126: 24 19:10,12,14, | 21'61:16,20 | ¢l assifyi ng
153:15 22 20:7 63: 22 65 3, 214: 10
U S. Legal Support | ww. usl egal support.com 13

Petitioner Merck, Ex. 1131, p. 320
Merck Sharp & Dohme LLC v. Halozyme Inc.
PGR2025-00053



Gregory Petsko,

Ph. D.

Decenber 04, 2025

cl ear codi ng 154: 21 18:1 21:1
33:17 39:17 149: 13 155: 22 28: 15 46: 7,
41: 13 68: 23 codon col um 10, 14 47: 11
92:1 119:12 229:1,3 12: 23 60: 20 49: 2,3 654,
127: 8 218: 6 codons 124: 24 17, 18, 19
240: 1 259:21 176: 25 125:18 138:3 66:1,4,7,8,
|286:12 232:11 col ums ég7$323715

cl earer col | ection 222:11 -1 _
18: 4 95: 17 conbi nati on 70:21 72:7,

clearly col | ective 85:13 100: 19 13_73-18_
124:10 251:8 | 166 24 165:9 176:18 | 78112 79:15
258: 25 C o . 83:23 85:15

: collectively 197-8 _ 94:9 11 12
|266-24 176: 19 conbi nati ons 14 06:59
cl eavage : :
269. 7 col or 106:19 103:2 107: 1
: 149: 12, 13 107: 20 122: 12
cl eaved 150: 11. 12. 22 108: 19, 25 132: 20. 24
235: 18 156-3. 7 10 109: 6, 19 e
23, 7, : ) 133:5, 9,19
_ : ; 134: 16, 19
121: 25 188: 16 113:21 148: 4, 22
292: 2 21810 106: 18 107: 4 226:2%

clefts 234: 23 comnbi ned 268:14
121: 19 264: 22 265:3 113: 15 165:7 269;25

click 284:1 176:11 270: 18 271: 4
284: 8 col ored 198:13 300: 18

clip 143: 16, 17 cone 302: 12
215: 13 150: 21 62: 7 250: 3 conmonl y

cl ose 154:18 156:3 288:13 50: 4 168: 21
198: 10 193: 14 cones 199: 17
207: 18 284: 13 27:25 122:2, | cormonweal t h

cl osely col orful ﬁﬁZOZ:ﬁi 7-15
291: 10 149: 8 confortabl e conmuni cat i on

cl oser colorimetric 14:1 73: 21 s ! !
39:18 62:9 234 25 76: 4 86:7 12: 15

clotti ng 23514, 25 %gg ii Con'paCt
104: 9 col oring : 35:11, 12

d ust al 149: 25 151:7 186: 23 37: 8 40: 13
178: 6 152: 19 coment

clusters 153:8, 14 94: 22 128: 10 C%ﬂ?%ﬁFor
157: 22 154: 6,7, 18 192: 19 co .an

oy 155: 10, 17 conment s ALl A

. 156: 25 101: 22 ‘a
228: 11 : ] : 278:8
158: 25 159:1 192: 14

coal esced 193- 20 conpar abl e
40: 13 colors ' 185: 9

coded 149: 21 150: 2 | common conpére
188° 16 275 4 151:11 152:1 17:13, 16, 21 110: 17

U S. Legal Support | ww. usl egal support.com 14

Petitioner Merck, Ex. 1131, p. 321
Merck Sharp & Dohme LLC v. Halozyme Inc.

PGR2025-00053



Gregory Petsko,

Ph. D.

Decenber 04, 2025

130: 15 component concl usi on confirmationa
135: 22 72: 2 102: 16 I
137: 21 conposite 109: 17 142:8 111: 24
297:18 99: 6 265:13 144: 4,10 confirnmed
conpar ed conpr ehensi on 146: 4 160: 4 78: 15 231: 22
39:9 99:9 258: 5, 8 166: 12 238:19 276:8
112: 13 conpr esses 173:12, 14 confirm ng
%gg ig 104: 8 igér %3,1%719 125: 3 231:18
: ' - 029, 29, confl uence
289: 12 294: 2 o ation 24 187:17,19 | gp.13
conpari ng conput ational | 213:13 conf usi on
130:6 184:13 ||y 3523§§ 284- 10
ggﬁ %i 272:3 | "254:15 259: 8 556 19 connect
292:7 18 conput er 258: 11 33: 2 :
298: 7 206:1 270: 12 connecti ng
con'pairi son concei ve 275111 136: 22
163: 15 : connection
%gé 6130275' 19 concentrate coznzcsl:ulszl ons 38:13 96: 12
corrpaiti bl e 46:19 - 249:9,12, 15 119:19
y ' 43:1 46: 18, 35: 25 36: 10 consecutive
colrng;_ISed 21, 24 o4 37-14 34:14
' concentration 39: 5 42 25 consequence
conpl enent ary s 96: 21. 24 49: 2 81:16
So. 1,10 43: 2 186: 25 173: 12, 15
57:2 concept conduct ed conservation
02"3}?'19; ® g 117:7 232 9 191:11, 12, 13
69- 18 139: 23 | concepts confi dence conservative
.I d ' 23:5 31: 22 76:24 77: 2, 191: 8,9, 15
Cop.oe concern 10 81: 12 conserve
' 23:22 50:2 82:3 114: 16 67:6 172:11
co5r6plze2t e7|5y. 14 217: 18 167: 21 207:5 | conserved
19' 93: 1 "~ | concerned confi dent 67:1, 20, 21,
132: 4' 139: 19 43: 25 109:9 102: 25 25 116: 10
163- 25 214 7 130: 4 241: 14 171:9,11, 12,
' ' concl ude confirm 13,24 172: 4,
compl ex 139: 1, 6 120: 14 9,14, 15
284: 22 143:20 165:6 | 137: 10 173: 3, 12, 14,
corpl exed 167: 17 154: 24 17, 25
ggg;ig 182:12 242:6 | 169: 18 174:12, 20
g concl uded 235: 20 175:5,21
conpl i cat ed 186: 12 241: 19, 20 176:5, 17
26:5 32: 16 224: 19 261:2 262:13 | 179:6,10
44:14 79:16 | 304512 confirmation 180: 8 184: 10
258:6 274:16 | (01 i ng 97:7 264:8 187:19 270:5
conpl i cation ; Q- ) consi der
27 95 142: 13 298: 6 2817, 22
U S. Legal Support | ww. usl egal support.com 15

Petitioner Merck, Ex. 1131, p. 322
Merck Sharp & Dohme LLC v. Halozyme Inc.
PGR2025-00053



G egory Pet sko,

Ph. D.

Decenber 04, 2025

136: 3,9, 14 contents conver se correctly

143: 13 205: 6 17: 11, 18 185: 4 36:2 40:5
consi derabl e cont ext convey 98:5

220:5 269:10 24: 19, 24 157:6 219:18 |correl ate
consi derati on 38:8 49: 4 coor di nat es 296: 24

193: 23 50:16 57:8 266:20 267:1 | correl ated

198: 20 86: 24 96: 17 275: 8 110: 24 129:8
consi der ed 97:17, 19 Coot correl ates

30: 12 37:19 é5iéz %22:8, 199: 14 112: 4 135: 23

136: 10, 12 : copi es cor respondenc

151: 5 248:6 166:9 174:9 10: 15 e
consi st ent 184:16 185:2 | .qpy 263: 2

54:13 119:4 190;1'2 117: 14 120: 2 | correspondi ng

137:2 144: 11 185;18’19 233: 18 118: 11

iggfig 910 4 507- 23 correct cor r esponds

- | : 291- 16 10522 39:20 271: 10

consistently contribute 55:7 84:18 counse

204: 11, 12 ) g 97:16 105:5 6:15 7:5
consi sts 22-7 270: 6, 108:22 122:1 | 8:7 25

83:11 . . 139: 11, 22 12: 13, 15
constant|y contributions 140: 21 13: 6 51:19

45: 8 279: 23 146: 11 103: 23 218: 4
constitute contr ol 149: 13 263: 3,9, 20

34:16 94:2 206: 7, 10 150: 5, 8, 16, 266: 4 282: 12

134: 2 212:11, 14 25 151:18, 24 | count
construction 216:6,19, 24 154:9 156: 1, 55: 3

228: 6 217:4, 17 11,17 158:24 | count ed

' 222:11, 24 159: 6 166: 18 :
cont act : ; ' 214: 4
223:5,7 179: 21

161:5 162:2 224-9 14. 18 181:11 counts
coqtacted 237: 14, 22 183 24 185 8 couple _

9:7 238:3,9, 14 209:5 212:21 | J23:18 104:15

143: 4 215: 23 234:17 151: 11
cont ai ned 216:15 218:1 | 238:18 162: 16

20:14 69:20 | 222:8 237:25 | 245.11 220: 23
cont ai ns 238:3,7,11 246: 14 272: 20

271:5 251: 4 248:11 256:2 | COUrse
cont enpl at ed conveni ent 262: 17 8-5_126-1?

144: 6 160: 17 269: 19 201-8 273: 22
contenpl ating | conventi onal 272:12 273:9 | cour

164: 22 178: 7 278: 18 6:14 262: 23
cont ent conversati on 279: 16, 22 cover

12:14 113:13 | 8:25 103:13 | 294:12 157: 16

250: 21, 22 272: 19 295: 21 covering

29710 273:12 280:5 298. 24 302: 2 184: 22

283:. 23 285:9
U S. Legal Support | ww. usl egal support.com 16

Petitioner Merck, Ex. 1131, p. 323
Merck Sharp & Dohme LLC v. Halozyme Inc.

PGR2025-00053



G egory Pet sko,

Ph. D.

Decenber 04, 2025

covers curi ous 160: 10, 25 249: 19
200: 5 274:12 161: 12 253: 11, 18
create current 188: 20 dat abase
47:2 202:2 101: 24 dar ken 200: 19
205:15 206:1 | curve 155: 21 202: 14
265: 8 266: 2, 229: 14 dat a 209:12, 14
8 235: 15 16: 21 74:5 dat abases
created cut 76:25 82:13 128: 1
37:10 205: 7 268: 8, 19, 22 882123100 7 | dat aset
74: 11 269: 3 102: 82:17, 18
285: 13 301:2 | cut of f 106: 24 83:9, 11
creates 242:10, 11 107: 18, 23 113: 5, 18, 20
135:7 199:20 | 246: 13, 23 108: 18, 23 149:17, 19
creating cutoffs 109: 19 179: 9, 11
69:8,15 70:7 169: 7 111510 217:9 248:8
73: 19, 23 cut s 130: 12,15, 17 | dat aset s
105: 18 268:7, 9 128323 83: 13
creosol cyan 144-5 12 date
293: 13 156: 2, 6 146:16 18, 22 6:3 22:17
i i i : 110: 11
criteria cyst ei ne 147°1, 6, 13,
59: 19, 22 125 10 19, 22  148: 4, dat ed
179: 14 126: 16 127:6 8 149: 14 277: 2,7
193: 10 129: 17, 23 ) dat es
194: 21 . 152: 12 59-3
: cyst el nes 153: 23 .
236: 16, 21 130:2 131:12 | 1g0- 19 day
256: 25 . : :
-0 148: 18 164: 13, 14,24 | 104:15
critical 167'14, ' 240: 11
66: 25 98: 23 . . 282: 22
122 24 D 176: 11 177:2 584 19
: 182: 2 184: 25 :
; . : ays
crosstal k DE;7.21 1261; 3210 232: 22, 23
95: 20 100: 21 178: 21 189: 4,5, 8 dead
141: 14 D3 190: 12 241: 20
214:22 224:3 | 700. o4 192:7,19,22 | dealing
227:3 241:1 DBZO. 193: 17,21 32:16 88:21
262: 16 ) 198: 11 98:. 16 107:7
289: 22 s 213: 13 291: 22
crude o820k 216: 22 Dec
257:11 259:8 204 2 217: 21 17: 1
ryo-em : :

Y7514, 17 289: 23, 24 Sloian Deefegnble;; 7
276:7 277:12 Daejgon 220: 19 221:8 22:8,9, 17,
ﬁrystallograp d;ﬂ?'14 ggziii 21,23 272:14

: 277:5 286: 14
358;19 12:23 150: 3, 236:10 242:2 | pechert
12 155:13,18 | 243:20 248:7 | ¢ 21
159: 12 |
U S. Legal Support | ww. usl egal support.com 17

Petitioner Merck, Ex. 1131, p. 324
Merck Sharp & Dohme LLC v. Halozyme Inc.
PGR2025-00053



G egory Pet sko,

Ph. D.

Decenber 04, 2025

deci de 261: 10, 20 20 96:6,9 denoti ng
256: 3,6 262:5 266: 17 239: 9 127: 3
288: 10 269: 21 degr ee depend
deci ded 271: 24 76:24 81:12 51:5 96: 4
12:7 14: 23 273:16 274:9 109: 12 99: 17 100: 16
256: 8 276:9, 11 114: 16 131: 6 159: 23
deci si on- 283: 6 286: 4, 152: 19 161: 19
maki ng 5,7 288:16 167:21 195:9 174: 21
130: 18 289:6, 11 degr ees 197: 20
deci si ons decl arati ons 222:12 208: 25 241:7
12: 7 18: 22 10: 4, 9, 16 232: 17 246: 23
29:19 30: 4 11:4, 22,25 296: 17 dependent
164: 15 198: 9 14:15 16: 4 del ete 41:3 43:1
decl arati on 19:5 20: 17, 131:5 134:8 96:18 162:9
10: 19 11: 6, 21 187:17 del et ed 207: 23
9,19 12:6 273: 23 134: 6 138:19 | dependi ng
18: 5, 6, 12 decr eased del et eri ous 24:19 35: 25
19:1,5, 9, 16 218: 22 141: 7 42: 24 56: 3
20:1, 24 deduce del eti on 81:22 102: 13
21:1, 13, 22 285:5 54: 24 130: 22 145: 12
26:8 51:23 def aul t 131:1, 3, 8, 9, 175:14
58:1 60: 11 38: 16 156: 3, 13 138:5,9 199:11
61:9 63:16 7 142: 21 depends
64: 20 66: 19 defi ne ; 39:11 93:16
70: 17 78: 4 98: 5 de5I6e:t2|10n1333: 24 95: 22 96: 3
104: 24 defi ned 145 6 100: 1 109: 10
117: 13 61: 20 112: 16 105: 17 174:18
118: 15 defines del i ght 207: 22
120:22 121:1 | 57-6 69 16 209: 19
123: 20, 23 def i ni ng e 217: 13, 20
124: 2 130: 14 . . del i neat ed 236: 10 238: 4
132 16 56: 25 57:12 266 24 596 20
. deflnltely del i ver L
137: 11 272: 23 _ depi cted
143: 14 o e 108: 20 256: 5 299: 25
146: 7, 14 definition deronst r at ed depi cting
154: 16 158:8 | 28:10 101:16 | denonstration | gepo-
170:9 177: 16 de11°1u2§e5 253: 11 10: 15
179: 22 i
187: 12 268: 22 i deposed
188: 1, 14 degradati on 301:11, 14,15 | 4 o0
189: 12 206:8 | 95:18 denat uri ng s s Y g
229: 20 230: 7 | degrade 96: 21 105: 23 9'10 i0'6.’
233: 14 95:13 denaturi zati o 19: 24 272: 25
250: 12 degr aded - ’
% : 287: 17
260: 24 46: 4 49: 15, |
U S. Legal Support | ww. usl egal support.com 18

Petitioner Merck, Ex. 1131, p. 325
Merck Sharp & Dohme LLC v. Halozyme Inc.

PGR2025-00053



Gregory Petsko,

Ph. D.

Decenber 04, 2025

deposi tions 230: 14 di ctated 191: 10 192:9
19: 22 20: 2 243: 15 166: 19 194: 19
derivative det ect di ct at es 195:1,7
117: 3 298: 18 44.15 145:9 37: 23 196: 12, 23, 24
deri ve 231: 19 differ 204: 19
274: 10 det ect ed 29:6 298:1 209: 16, 17
derived 235:25 236:4 | difference 212:3 221:21
130: 5 det er mi nat i on 23:1 32:8 223:18
descri be s 33:13 39: 22 224: 22
12:4 94:7,16 | 160:2 88:17 98:7, 228:19, 22
111: 21 228:5 | deternine 17 167: 4 229:2 230: 16
262: 10 63: 6, 21 217: 14 236:5 238: 3,
descr i bed 64: 13 89: 25 265: 19 6 255: 20
81:8 222:2 154:2, 4 290: 18 256: 14, 15
descri bes 158:2 253:1 |differences 52235116
245:8 277:11 257: 1 28:25 29:7 265:6 7
descri bi ng 297:12, 16, 25 39:17 93: 20 282:4'294'25
81:15 177: 21 | determ ned 291: 15 297;19 .
211:21 212:2 37:10 38:23 di fferent 298j14 15
215: 19 244:3 110:1 140:3 10:4 11:1 d'ff.r ﬁt' ¢
description 152: 6 201:5 14: 6, 22 '245?22 iate
94: 15 119: 9 271:19 272:2 15:5,12 17:9 246 20
123:8 152: 1 275: 14 21:2 22: 3, 291:21
227 25 278: 10, 16, 25 12,13 29: 20, . .
230: 9, 15 280: 1 21,25 30:5 dlfferent{y
240- 6 241: 18 | deternini ng 35: 20 39: 8, 38:1 183:15
245:7 299: 9, 50: 20 11,15 41:24, |difficult
13,23 300:9 | devel oped 25 43:9, 13 80:3
desi gn 50:9 101: 10 45: 22 56:25 | digested
100 7 170: 7 57:19 58:13, | 235:10
107: 11, 20 devel opnent 19,25 59:2, |digesting
desi gnat ed 50: 3 199: 22 10 61:3 49: 24
181: 12 devi ant 63:13, 14 di gesti on
L . ; 76: 24 84:4 50: 1
desi gnati on 206: 25 : .
C e 93: 12,13 di | uent
159: 11 devi ati on 99: 6 114- 20 _
i i : : : 234:1,4
desi gnati ons d296-21 118: 10 dimer
160: 11 evi ce 119: 13 130: 6 . .
desi 1 ed 104:7 150: 10 1521 | mg. 5 ~>>°°
108: 20 devot ed 153: 3 154: 21 . .
110: 24 212: 24 164- 10 165 3 | 91 MErs
destabi li zing | dichroism 176: 13 direct
100: 10 297:5 298:.9, 183: 21, 22 7-9_270-17
102: 8, 10 24 184: 11, 15 _298-2,5,10
det ai | dictate 185: 6, 22 di rect ed
130: 11 69: 25 187: 19 15:10 52:10
224: 16 190: 24 65: 14
U S. Legal Support | ww. usl egal support.com 19

Petitioner Merck, Ex. 1131, p. 326
Merck Sharp & Dohme LLC v. Halozyme Inc.
PGR2025-00053



G egory Pet sko,

Ph. D.

Decenber 04, 2025

di rection 227:9 262:6 di sul fide 199: 15
218: 21 di scussi on 88: 10, 11 200: 22 204:7
directly 43: 11 67:19 127: 13, 16 208:4 226:12
13:17 76:11 120:7 123: 6 130: 2 131:10 295: 23
7721, 23 188:19 194:8 | di vergent domai n
80: 24 90: 12 195: 20 28: 14 30: 13, 14, 24
123: 16 267:21 273:3 | di verse 31:6, 10,11
di sacchari de di seases 160: 4 18 38:10
24:. 15, 16, 18 42:18 di vi si on 123: 24
255:6 257:8 di sor der 16: 25 124: 3,7, 12,
di sagr ee 259: 14 di vul ge 17 1251, 4,
58:22 61:8 | di sorder ed 12: 14 15,2018
di scl osure 36: 16 37:25 DNA :
17:13, 17 di spl ay 44: 4 128:17, 20, 22
18:1 73:18 267: 9 doc- 139223214’
83:24 85:15 | djspl ayed 266: 1 130- 25
94: 14 103: 2 1354 157: 7 docked 131:21 22 23
59 h56 g0 > | displays 257: 16 132-4. 716
569 b 135:5 docki ng 21, 24 133: 5,
570- 19 271: 4 di sputi ng 253: 23 9,12, 19
300:18 : 61:7 254: 23 134:2,6, 8
302: 12 di srupt 255: 21 135: 24
di sco t ed 80: 15, 18, 19 281: 14 136:1, 7, 15
'fﬁ;?ﬂfc e 81:2 129: 14, | docunent 138: 9. 20
. ) 22 130:1, 24 13: 25 14:17 139: 2 140: 1
di scovered 131: 9 22:18 144:22 | 141-7, 16
%Zé;§2128'16 di srupt ed 188: 12 142:7,12, 22
, ' ) 79:9 81: 24 220: 10 230: 3 143: 4, 10, 12,
di screpancies | g sy ypting 250:14 263:8 | 21 148:19
213:25 81: 16 266: 9, 12 domai ns
di screpancy di sruption 270:19 42:5 128:13
dizslc?}-eltze 81:19 90: 3 217 14 130: 7 276: 4
di3380: rliorri nat e dleGSg?CA: e dozcgugr:rezr;tSS’ o dognoa?tzes 12
257: 22 dissociates 17:25 18:9, | 992
di scuss di st ance 18_26.19 _ donut
23:5 210:19 | O 9. 9% 33:15 188:13 | " 1. 1g
di scussed di st ant D%?@F doubl e
di23802d5182é313 34:12 91:5 | 214: 4 290: 23
di stinct ) ) doubl e- check
2018 105: 12, 16, 1200 8822 | 315
50-16 115:1 | —oy25 196:121 7516 100i23 | dounl oaded
120: 15 . T 166: 2 206: 3
) . di stribution 169: 20. 21. 25 | dozen
194: 15, 18, 21 ' ' 184: 25 '
U S. Legal Support | ww. usl egal support.com 20

Petitioner Merck, Ex. 1131, p. 327
Merck Sharp & Dohme LLC v. Halozyme Inc.
PGR2025-00053



Gregory Petsko,

Ph. D.

Decenber 04, 2025

draft ef f ect El dora 71:20 131:22
11: 24 41:1 88:12 6: 24 167:9 244:21
dr aw 90: 10 91: 10 el ectronic 299: 15
74:16 112:9 100: 20 111:6 266: 2 endopl asmi ¢
144: 5, 10 136: 14 el ectrostatic 41:15
182:13 186:6 137: 21 79:18 89:24 | ends
223: 12 141:9, 16 90:4 91:6 10: 1 301: 18,
249: 9,12, 15 166: 24 270: 16 24
dr awi ng 167f 11 el enent ener gi es
186: 19, 23 193:11 34: 8 264: 8
dr awi ngs ggg é72§891; el ement s ener gy
17: 24 I : 33:22 34:1, 97:7, 8, 11,
drill effective 15 35: 8, 11, 12,17 98:7
163: 5 205: 2 15 40: 11 99: 5 100: 2,
driven effects 69: 3 4,8,24 102: 4
228: 20, 21 177:8 270:16 | g jot 257: 11, 12,
dr ops 298: 12 6: 24 15, 20, 21
247:18 efficacy Ellison 258: 21
drove 50:5 6: 25 260:17
228 11 efficiency Emanuel 264: 11
due 105: 19 6: 10, 23, 24 296: 25
48: 5 259:_10 enbedded engul fing
dul efficient 281: 12 49: 23
7:6 209: 3 220: 2 283: 24 enor nous
268: 19 erbr ace 113: 14
£ efficiently 37: 22 ensenbl e
25: 23 en‘phasi zed 64: 17 84:13
o mai | E(g:o_ 13 14 192: 13 ensure
262:24 263:2 | 159 54 130: ¢ | €I Oved 241: 22
283: 24 132 21 - 50: 6 154:19 | enthalpy
285: 19 133:9 12 enabl e 48.5
286: 13, 16 135;1’136:4 66: 25 74: 20, ent{re _

e- mi | ed 5,11 137:3 | 24 21:7,9_38: 15
earlier 144: 15 145:5 | 781 147:20, | 138:2 1220
22:22 46:3 148: 19 23 184. 17
8r:4 89 12, | EGF-LIKE enconpass 254: 21 256: 9
22 112:8 128:2 138: 9 130: 8 ti ) i )
128:4 139:8 142: 22 143: 5 | enconpasses 0. 20 70: 6
152: 14 247:1 54:5 144: 10 : T
. . €gg 11,12

277: 8 296: 8 26:12, 14, 20 encount er i .’t .
easi er ei t her 42:14 en35:_ 9; es

17:14 157:23 | 3a.18 46:2 | encount er ed A

: : : entitled

easily 86:1 111:7 214: 9 285 15

74:2 91:18 204: 11 224:9 | end X

. : . enurmer at ed
153: 25 240: 21 11: 8 15:5 55- 13
197: 1, 25 249: 7, 22 32:4 58:8 |
U S. Legal Support | ww. usl egal support.com 21

Petitioner Merck, Ex. 1131, p. 328
Merck Sharp & Dohme LLC v. Halozyme Inc.
PGR2025-00053



G egory Pet sko,

Ph. D.

Decenber 04, 2025

envi ronnent error 184: 21, 23 13:4,5,7,11
47: 25 88: 9, 247: 8,11, 12 evol ved 14: 1, 11
20 91:1,2,7 errors 88: 23, 24 16: 12 17:4
167: 16 11: 21 58: 15 ex- 18: 10, 11, 13,
198: 14 59: 16 61: 4 285: 10 20 37:14, 18
envi si on essenti al 69: 19 85: 23 84.§ 87: 25
89: 10 106: 22 67: 16, 22 134: 4 240: 13 111:14
enzymatic 68:1 172:24 | exactly 117:15
37:15, 18 187: 3 34: 24 45: 13 12051,2 .
68:2 83:22 | essentially 77:13 79:21 | 137:7 203:3,
86: 25 87: 1 77:19 166:6 | 097-12 134:22 | 23 205:11,14
92:5 137- 3 204- 10 139: 6 162: 11 | 220:9 225:11
145:9 219:25 | 216 11 236: 17 254:7 | 240:4 250:10
235:9 265:16 276:8 | 258: 16 Cog gl
enzymatically | established 282: 5,15 576- 18. 20
51:2 61: 21 33:7 127: 13, exam nati on 285:3 299'1
64:;4 86: 24 est abl i shi ng exani ne 301:1 >
1;31248 128:1 114: 22 303 24
e estimte exani ned b
e 11 et_al exanpl es 242: 15
50 2’3 51: 1 276: 20, 25 83:1 84:3 exhi bi ti ng
91- 17. 20 eval uat e 91: 13 110: 22 239: 25 242: 3
126'16 107: 20 226: 17 exhiBits .
201- 22, 23 eval uating 243:19 246:7 | “18.109 15
. ; ) 153: 20 302: 18 303: 2 L !
220: 3 239: 24 exi st
268: 2, 25 162: 21 Excel 36: 19 45: 19
269:16 217:9, 19 13: 18, 19 47:3 76'i6
: event s exchange : '
e@i%??%@:? ej;%ﬁuﬂly Eﬁgi}ﬂz ejiﬁiime
gg'o:62169' 13 17: 8 50: 17 274: 18 eXZiSSE;.iznlg
268: 11, 14 230: 19 excl ude 105: 8 202: 13
enzynol ogi st evi dence 48: 8 255: 3 exi st s
s 44:17 261:6 excl udi ng 08: 23 153: 23
268: 18 269: 18 56: 14 254:22 exif '
enzynol ogy 288: 11 excuse 41: 14
91° 13 evi dent |y 140: 24 expéct
eons 140: 2 272: 19 26: 23 129: 13
45: 17 evol ution Exenpl ary 160: 14 176: 6
176: 13 176: 24 exert 217: 11 220:6
equi val ent 184. 18 270: 15 291: 3
183: 5 evol uti onary exhi bi t expect ati on
44: 22 10: 19 12: 21 189: 19, 25
U S. Legal Support | ww. usl egal support.com 22

Petitioner Merck, Ex. 1131, p. 329
Merck Sharp & Dohme LLC v. Halozyme Inc.
PGR2025-00053



G egory Pet sko,

Ph. D.

Decenber 04, 2025

190: 15, 17 expl ain ext ent factor
expect ed 69: 11 105:9 45:5 99: 17 153: 13
274: 25 230: 12 157: 14 200: 14
291:12 271: 23 192: 11 factors
expect i ng 276: 23 197: 20 46: 17 189: 22
280: 11, 12, 14 303: 12 202: 11 207: 4
282: 19 expl ai ni ng 207: 2, 24 fails
experi ence 65:12 89:5 219: 14 87: 15
79:6 101:5 104: 10 ext er nal failure
196: 8 200: 23 252: 6 42: 24 41: 14 272: 24
experi ment 271:5 extracellular |fajr
123:9 145:3 | expl anation 88:8 91:2 16: 3 35: 17
146: 19 244: 4 251:5 285:24 | extrapol ate 41 4 49: 14
253:15 272:3 |explicitly 109: 18 59:7 69:6
285: 11, 14 130: 20 192: 22 70:5 99: 4
294: 17,19, 21 149: 24 extrapol ation 134:10 148:1
295: 18 158: 14 149: 16 159: 20
297: 21 298:7 237:15 ext rapol ation 195: 13
experi nment al expl ore s 204: 24
20: 12 83:21 130: 11 252:7 297: 2 fairly
101:8 103: 3 254: 21 extrene 88: 24 127:8
137:13 142:3 | expl ored 97: 2 143: 17
172:5 227:25 | 74:7 extrenel y fall
236:18 expl ori ng 47:18 146: 22 84:11, 16, 19
244: 19 256: 9 eye 151: 10
256: 20 286: 2 exposed 155: 14 190: 25
293: 18 47: 8, 23 falling
296: 16 253: 2 248: 10
experinmental | | expressed F fal se
y 228: 22 F204 155: 23
225%; i?é?i expr essi ng 301 8 famliar
- : 16:5 193:7 | py04p 14:2 42:3
201:5 245:14 | 276: 9 . 57:7 118:3,7
268: 1 i 293: 5,8 199° 19
278:10, 16,25 | Toayn O 294:1,16,21 | 5707
580- 1 228:12 295: 8, 10, 25 :
. | 229:2,7 596. 4. 9 237: 17
experi nent at | 295: 24, 25 302 19 famliarity
on - .
101: 10 expressly face 291: 2

ox " . 61: 16 46: 19 219 13 famlies
peri nmenti ng ext end 197: 22
64: 16 295: 24 ) fact -

: 170:1 45:12 71:19 |famly

experinments 27:20. 2
44.13 83 3 ext ends 88:11 109: 7 7:20, 24
84.8 172:22 | 20314 143: 14 29:9. 17
197:3 245:3 | EXtENSive 201: 10 o o0
208. 8, 14 143: 4, 18 206:17 247:1 | 192179, 20

experts extensivel y 267:25 291: 9 169 13
282: 17 74:12 298: 18 :

U sS.

Legal Support |

www. usl egal support. com

23

Petitioner Merck, Ex. 1131, p. 330
Merck Sharp & Dohme LLC v. Halozyme Inc.
PGR2025-00053



Gregory Petsko,

Ph. D.

Decenber 04, 2025

197: 22 feeling final 191: 21
far 195: 23 35:21 38:20 199: 25 200: 3
20:8 21: 9 f eet 39: 3,9, 16, 212:7 221:2
24:20 27: 14 39: 14, 19 20, 22 40: 4, 222:10 228:5
37:10 38:24 93: 21 12 44: 25 234:2 246: 15
43:24 44:7,8 | fewer finally 247: 2,3
45: 14 46: 14 208: 10 41: 6 151: 16 258: 4, 24
71: 25 83: 20, 71: 15 134:25 | find 268:1
25 109:9 135:3 258:24 | 32:12 58:15 277:13,15
129:1 130:3 278: 20 88:22 107: 1 278: 13,15
184: 20 283:19 284:5 | 120:2 131:14 | 282:22
187: 25 200: 4 160: 19 285:19
201: 15 299: 16, 18, 199: 25 289: 16
219: 11 232:1 21, 23, 24 200: 4, 12 290: 17
248: 22 300: 15, 22 206:9 216:18 | 295:13
260: 23 301:5,7 244: 23 fit
302: 24 302: 10, 12, 253: 24 254:1 114: 13
f ashi on 16, 21 303: 5, 255: 12 257: 3,5
43: 20 14 268: 20 281:2 | five
faul t figures 292:7 301:8 27:11, 13
155: 3,5 259:2 286:5, | finds 28: 8, 18, 22
faults 6 299:9, 13, 258: 20 268: 6 30: 4, 15
201: 24 15 fine 31:15 95:8
f avor filanments 8:1 23:21 190: 13
269: 18 47: 6 95:9 103: 16 207:17, 21
favor abl e file 112:5 128:24 | 208:13
256: 24 206: 6 167: 25 194: 7 209: 15
257: 14 265: 22, 25 273:13 225125 279:9
258: 1, 21 281: 20, 22 275:12 five-mnute
259: 4 283:17, 23 finish 250:3
feature 284: 4 126: 10 five-residue
66:1,5,6,12 |filed 281: 23 131:3
67:5 68:7 17:1,7 19:2 288: 22 flexible
94: 9,12 22: 21, 22 first 42: 4
108: 10 fil es 7:6 9:7 f ocus
132: 20 206: 3 13: 2,11 114:7 115: 4
133: 10, 20 263: 22, 23 14: 13 19:12 135:6 174: 20
134: 20 264: 23 52: 6, 13 f ocused
f eat ures 266:2,5 71:15 74:5, 15: 13 106: 24
34: 17 65: 4, 267: 4, 10, 12 10 87:3 128: 21 245:2
15, 17, 18, 20 281: 13, 17 107:10, 17 f ocusi ng
66: 14, 23 282: 3, 6, 8, 117: 20 115: 2 136:1
72:8, 14 10, 14, 15, 16, 124: 21 174: 8
132: 25 133:5 18, 20, 24 127: 20 fol d
f eel 283: 25 128:25 146:4 | 37:8 38: 3, 4,
63:2 104: 11 284:12,13,22 | 161:23 173:5 | g 10, 13,23
162: 22 285: 7 175:10 41: 20 43: 15,
U S. Legal Support | ww. usl egal support.com 24

Petitioner Merck, Ex. 1131, p. 331
Merck Sharp & Dohme LLC v. Halozyme Inc.

PGR2025-00053



Gregory Petsko,

Ph. D.

Decenber 04, 2025

21,22 44:18 100: 14 64: 15 67: 22 217: 21
45: 24 46: 2 104: 21 72:23 76:19 223:19 244:8
65: 8 66: 25 139: 9, 19 81:10, 21 250: 15 265: 3
67. 22 68. 9, 142:7 143: 4, 86: 2 98: 8, 268: 23
12, 15, 16, 20, 9 197:18 11, 13, 23 291: 16
24 69:9, 21 202: 1 99:10 102:18 | Fortunately
70:5, 9, 14, 219: 19, 24 106: 3 107: 22 36: 25
15,22 71: 3, 241:6, 11 109: 4 113:7, forward
9,10, 12, 24 242. 7,17 22 114:8 221: 13
72. 4,14, 19, 243:1,8,12 115: 6 125:15 288: 19
21 73:2, 3, 247: 4,16, 17 129: 2, 15 f ound
12,13, 20 297: 19 131:10 136:6 | gg- 13 127- 10
74.1, 15 298: 19 139:4 148: 24 130: 25
75:1, 10,12, | fol ding 149:11 151:3 | 145: 20, 21, 22
22 76:3,8 35:19 38:2 165:8 173:8 188: 1 196- 19
77:17,19 39:3 40:9, 17 175: 23 176:7 233: 4 279: 5
78:9, 11, 13, 42: 21 43: 9, 182:20 189:1 | ¢ o i o
16,22,24,25 | 10,13,18,24 | 192:24 193:3 | 153
79: 4,9, 21 44: 2,10, 16 207: 19 fouf
80: 1, 20, 25 45: 18 46: 12 208: 2, 24 10°4.9 17
81:3,8,9,18 81:19 98:15 222:19 11-3 14 6. 7
85:7,9,17 105:19 132:8 223:1,15 12 159
86:11 87:11 139: 14, 23 243: 14 16' 5 é 8
88: 13 89: 1, 141: 17 260: 25 1719 18- 24
19 90: 6, 10 196: 15, 23 261:3,16,17, | 5073 ec. 13
91:24 92:2 197: 17, 23 23 262:8 50 59: 13 25’
93: 6, 10, 17 208: 22 209:7 266: 22 60'21.61:1
94:7, 13, 16, f ol ds 267:5,7 712 122 24
22 99:18 35:- 10 38: 18 270: 12 279: 2 184: 6 222 10
116: 21 132:5 74- 12 201:17 | formation 9925- 25 ’
161:16 238: 18 196: 13 256: 13 279: 9
1rl:25 f ol | ows for med 290: 23, 25
197: 12 202:8 7.7 27-7 32:3 fracfioﬁ
f ol ded 281: 2 6,9 205:5 f :
38:20 39:16, | ¢ ihote form ng rfgg?S 183: 14
41:6, 10, 16 19 213 136:5 144:1 | [famework
87:9 213:5 £S5 : -
43:16 44: 15, : PP . 107: 24
11 279:12,13 | 235:17
25 46: 12 form Cee f Or NB frankly
61:21 62:1, 32:6 368 36: 23 47 6 286: 19
25 63: 8, 23 : . 50: 25 98: 20 free
. . 7:13 40: 13 : : .
64:13 69:13 | 3 97:11, 12, 17
; . 41:7 44:15 forth : :
76:18 77:11 : : . . 98:7 99:5
; ) 47:4 48:10 9: 24 58: 20 _

78:7 79:4 . . 100: 2, 4, 8, 24
. 50:17, 23 84: 15 96: 24 : !
84:5 87: 2,6, 1 . 102: 4 296: 24

57:2 59:15 101:11
10 16 21 23 ) 160: 21 frequency
97'9 98:7,11 | 63:9,25 '
U S. Legal Support | ww. usl egal support.com 25

Petitioner Merck, Ex. 1131, p. 332
Merck Sharp & Dohme LLC v. Halozyme Inc.
PGR2025-00053



Gregory Petsko,

Ph. D.

Decenber 04, 2025

117: 24 257:8 282:18 5,6,12, 16, 24 259: 14
176: 25 190: 3 284: 25 286: 6 113:2,4,6 263: 17
196: 5 287:12, 23 114:6 115:1 gi vi ng
frequently 301: 12 133:12,21 108: 24
9:.20 32:23 gene 134:15, 18 222: 23
33:15 41:1 28: 4 ger mane 282: 20, 24
42:12 45:10 gener al 141: 3 291:7
49:16 67:15 30:1,8 getting gl i npse
118: 10 100: 16 170:6 120:4 194:.5 222:16
171: 16 175:16 176:8 238: 21 gl obul ar
front 196: 8 218: 21 258: 13, 16, 19 35:12, 15
299: 2,12 254:9 256:17 | 287:19 gl obul e
full 258:1 281: 3, 298: 15 40: 8, 10
7:11 114:10 18 gi bbon gl ucosyl ati on
125: 18 126:6 | generally 84:15, 22 82: 23
300: 3 12:5 23:10 289:12, 17
full-length 37:19 38:13, | give gl Ul amat e
299: 25 25 87:11, 12 8:13,15 gl ut ani ¢
function 150: 17 10: 25 22:12 90: 21 91: 3
263, 6 36: 3. 151: 13 45:12 49: 3 2 12 o
7 37:23 67-1 | 152:20 195:3 | 72:19 73:2 gl ut ani ne
77:25 82: 14 198: 16 77:3 79:5 302: 6
91:4 142:6 232:12 85:25 98:1, 2 I : |
257:21 277:1 | 255:15 108: 4 126:12 | 9'Y°0SY
f uncti onal gener ate 151: 7 155: 23 :
2524 26: 22 147: 20, 23 164:1 168: 12 | 9! ycosylate
297 202' 9 283: 25 169:1 176: 9, g|2y9C00-81y| ion
i oni ener at ed 19 185:9
f%}gJ;g“ng 920:13 190: 14 203: 9 111: 3 289: 25
functions 206: 11,12 236: 11 goes
fund ' 282:3,7, 17 243:7 245:18 24 248:16
undamnent al Lo 246: 2 oi n
78: 12 generating : goi ng _
106: 18 254:15, 20 10:18 12:19
i 255: 17 13:3 14: 10,
G geret) cs 263:24 260:9 | 12,16 23:4.5
_ genone 281:17, 21 36:1 39:24
gai n 27: 22 285:12 48: 14 51: 13
98: 12 : 287:13 53:1 58:3
gaps S e, 8. 12 300: 20, 24 70:7 72: 1
56:2 127:18 59:7’6i'19 gi ven 74: 20 93: 13,
169: 5, 10 63:22 6%'2 13:19 21:09, 16,19 94: 24
gar bage 79-17. 19 21 10 57:10 98:25 102: 21
95:17 7821 24’ 59:17 76: 25 103:10, 11, 17
Gary 85;5 % 21 93:5 157:17 104: 16
D 198: 17 115: 15 116: 2
gave 94: 2,11 . .
191: 18 255: 2 108:1 112: 4, 223:16 117:19 120: 4
U S. Legal Support | ww. usl egal support.com 26

Petitioner Merck, Ex. 1131, p. 333
Merck Sharp & Dohme LLC v. Halozyme Inc.
PGR2025-00053



Gregory Petsko,

Ph. D.

Decenber 04, 2025

144: 20 13:15 15: 8 95: 23
150: 11, 12 16: 10 21:11 4 139: 20, 25
153: 17 22:1 23:3 303: 17
154: 24 57:18 174:7 HA happi | y
162: 11 259: 25 24:5,11, 16 288: 16
168: 2, 5 288: 6, 18, 20 141 6 happy
171: 25 304: 9 251: 22, 24 9:5 165: 21
172: 4, 17 greater 252:17, 19 217: 22
184:19, 20 59:10 60:3,6 | 253:3 256:11 | hard
191: 25 200:9 208: 21 259: 3, 6, 10, 39: 25 46: 9
202:1 203:19 | 212:13,14 15,19 260: 3, 131: 20 173:2
204: 25 225:18, 19 11, 20, 21 197: 2 215: 13
205: 10 G eek 262: 11 220: 1
512:137 9 49: 22 266: 16 har d- and- f ast
il ANd green hal f 32: 20
%;;;g ggi;ig 12: 23 150: 3, 155:6 177:14 | harsh
: : 12,17, 21 185: 13 88: 9
249: 18 155: 13, 15, Hal ozyne Har var d
250: 2,4, 11 18, 19, 22, 24 6:8 23 71 7:19
254: 7 257: 3, 157:2 159:12 20: 10, 13 head
8_262: 20 160: 10, 25 263: 3, 9, 20 29 14
2r1: 10 161: 13 279: 25 Head
272: 18, 21, 22 188: 20, 23 hal ves 13155. 8
§§$5é8§§3 195:1 206:25 | 185 14 hear
282: 20, 24 L9 4 o4 05 | hand "7 19 155: 3
285: 16 162-11 14:12 58:3 175: 24
299: 14 165. 20 147: 10 hear d
300: 20, 24 @ egory h%29%?22-19 95:17 96: 11
G;%ﬁQB’lo 6.6 7 3 13 10522 278: 4,5
erg [ oove . heari ng
6: 20 I en 18 20 handl i ng 210: 22
gol f Coaalv 230: 3 Hecht
184: 13 o 10 hands 19: 6, 25
good 274: oc iz 24 40:5, 52181513921; 6
447 77: : :
92:1&8139:20 o P 7 hang 224: 22
176: 9 194: 9 578" 22 142: 14 282: 11
252: 22 ' happen Hecht's
260: 15 276:5 C?fg“ﬁl 46:7 49:1 224: 13
g s * | BRI held
300: 4, 7 79:13 166:22 | 196:3. 4. 21 6: 9
granularity A hel i ca
278: 21 guesses 197:13 34:19 80: 14,
gr ay 173: 4 204: 20 18 167: 8
143: 17 h%ﬂ?%&?%z , 276:4 292: 1
. : hel i ces
grge:azts 10: 13 45:17 90:1 34: 4 71:22
U S. Legal Support | ww. usl egal support.com 27

Petitioner Merck, Ex. 1131, p. 334
Merck Sharp & Dohme LLC v. Halozyme Inc.
PGR2025-00053



G egory Pet sko,

Ph. D.

Decenber 04, 2025

80:7, 24 hi st ogram hour 144: 15 145:5
81: 2,17 204: 4 9:19 48:14 Hyal - 1
hel i x hi t - and-run 94: 25 162:11 31:19 110: 4,
72:1 80:15 268: 10 210: 5 13, 15, 17
81: 23 hits hour s 120: 16
167: 10, 11 268: 15 43: 21 121: 7, 23
hel i x/ bet a hol d 232: 12, 20 123: 10, 12, 14
297: 17 35: 15 229: 19 234: 10 124: 4 126: 3
hel p 233: 10 240: 10, 13, 14 132: 20
121: 24 251 11 242: 2 245: 25 133: 11
192:11 301:5 296: 11 %ig:g,%g %§§21114 18
hel ped hol e -9, - 4, 14, 1o,
21p0: 7 71: 17. 18 288: 25 20 138:11, 19
’ 141: 8 142: 25
hel pf ul honogeneous housed : :
169: 17 65: 9 t]143-6 }ﬂiﬁ3}§ 290: 14
henogl obi n honol ogi es unman y
42:10 47:1, 201: 14 15:20 23: 14, H;j5}i§
6, 18 ; -
- homol ogous 25:19 26: 1 30: 24 31: 4,
hesi t ant 28: 9, 11, 13, 57-11. 16 18 6 10 18
161: 22 14, 23 29: 18, 2. 18’ 39' 253 54
'“j£?15 81: 11 3%-2798112 20:1, 18 124:3. 7,12,
; : Lo 07 30: 4, 15, 22 17 125: 4, 15
109: 12 118: 1 148: 11 . 15,

: i 31: 15 36: 22 127: 11
114:16 168: 13 37:2.5.7 129: 12, 14, 22
148: 14 170:24 172:1 | 007" 53: 18 130: 24
%ggf%% 1523%’500-2 69:1,7 70:25 | 132:9, 21, 24
eof homol : 78:17 84:5 133: 4, 19

hi gher ol ogy 85:9 92: 21 134: 2.6, 19
52:19 77:9 75:23 123:14 | 106.1 120: 9 135: 24
82:16 105:18 %gg;%g loo:p | 12117 126:3 136: 15

hi ghl i ght . 7 132: 9, 13 138: 19 139:2
227:1 302:13 | 202:2 204:9 135: 1. 24 140: 1 143: 21
303: 10 207: 16 139: 2 142: 25 | Hyal egf- | i ke

hi ghl i ght ed hope _ 143:3 178:25 | '125:1
300: 14, 18, 19 97. .11 117:10 237- 10 hyal ur on
gg%: %34 5,7 hozp?;8rigl5 Uil 2r: 10

:1,4,5,7, 23: 16
15 303:13,18 | 111:15 hundr ed hyzil-u?f olnz%rT 9

hi ghli ghting | hormones 93:18 234: 7 271: 15
300:12 303:7 | 32:17 hundr eds hyal ur onan-

hi ghl y horribl e 282:8, 18 bi ndi ng
2:7 162: 24 300: 21 Y _
8 : Hunt i ngt on 271:6
200: 2 hor ser adi sh . .
i 535 1 6: 10 hyal ur oni c

H mes il Hyal 24:2 25: 4,

6:19 ospita 135:1 136:4, | 12,14 29:10
7:20,21 5,11 138:23 | 76:15 90: 22
U S. Legal Support | ww. usl egal support.com 28

Petitioner Merck, Ex. 1131, p. 335
Merck Sharp & Dohme LLC v. Halozyme Inc.

PGR2025-00053



G egory Pet sko,

Ph. D.

Decenber 04, 2025

105: 14 24 48:6 168: 13 i magi ne

110: 18, 20 126: 25 127:5 174: 19 33:4 81:5

235:10, 18 153: 19 187:1,5 88: 16

252:8, 14 191: 3,5 213:25 260:2 | i medi ately

253: 22, 25 hypot hesi s 292: 24 293: 3 71: 22 77:18

254: 3, 8, 14, 261: 5. 7 301: 12 i nror t al

20 255:6, 11, 268: 24, 25 i denti fying 45: 7

22 256: 4, 23 269: 17 176: 16 i mnogeni cit

264: 14 hypot het i cal identity

: y

265: 6,11 50: 25 29: 13 52: 186, 50: 5

267:17, 21 20 53:11,13 || npact

268: 3, 21 : 54:2,9, 12 166: 13

2r1:19 |- M 24 60: 17 i npl i cati on
hyal ur oni dase 276: 25 61:1 67:12 130: 4

18, 23 29:1, . 3,8,12, 21, 24 . .

> il | 60014 27014 | 20418 207:8 | Tip)

T o i dea I gnore i npl yi ng
121:8 128:7, | " 500: 18 189:4, 8 26:3 144: 1
232}32.1 249: 20 ili;fﬁﬂfte inpdrtant.
22314 i denti cal 255123 29:19 30:3
268: 15 270: 7 56:1 65:23 281:14 48:7 157:19

Hyaluronidase | Sl 75 o |illustrated | T751601
-1 : : . . : 9,
120: 9 identificatio | .17 15412 1 175:6,21
i n : : 174: 19
> 121: 20 262: 25 ~ 263:23,24 193: 22
122 12 276:21 301:3 |illustrating 218:16 230: 3
1955 14 i dentified 70021 71:4 | npreci se
143: 22 76: 14 125: 12 | 255: 25 101: 3
129: 12 m i npr essi on
h%ﬂ;%ﬂf%4:2, 135: 16  276:20, 25 q%?:lS
11 259: 19 172: 23 177:7 | | mage 237: 13
hydr ol ysi s 178: 1, 24 170: 11 256:5 i mpr essi ons
hydr ol yze identifies 154:23 155:9 | -
105: 15 225: 25 226:3 156: 23 286: 20
hydr ol yzin i dentify 251:20 263:8 | hopi|jty
%0:10 120: 10 | 74:18 108: 1 gggf %98265: S| 41:20 142:5
hydr ophobi c iégf%g 135:9 g i naccur aci es
47:8, 12, 22, ) 274: 24
U S. Legal Support | ww. usl egal support.com 29

Petitioner Merck, Ex. 1131, p. 336
Merck Sharp & Dohme LLC v. Halozyme Inc.
PGR2025-00053



G egory Pet sko,

Ph. D.

Decenber 04, 2025

i naccurate i ncr eased 241:5 148: 11
274: 25 110: 25 i ndi cat or 153: 24 165:5
i nacti ve 111: 1,4 153: 13 168:9 172: 21
79:3 112: 10 218: 22 191: 24 173:2 174: 2,
149: 11 292: 22, 23 141: 10 177: 11
151: 22 i ncubat ed | ndi rect | 193: 14, 15
181: 6, 10 234: 9 26723 216: 23 219: 7
184: 4 212: 4 i ncubati on i ndi vi dual 236: 11
213: 3, 22 234: 19 35:7 92:22 242 19
20 241:4,14, | hdependent 148: 3 152: 13 ggg;%g’ig’gi
21 242: 7, 8, 35:8 143: 12 154: 1 158: 10 P LY,
11, 20, 22, 25 195: 2, 4 164: 21 265: 23
243:1,13 196: 10 272:7 | 193: 20, 21, 22 322231}3’23’
2455, 7, 14, i ndependent |y 194: 16 Dy
16, 21, 23 138 12 231: 20 284: 16
246:4,12,14, | 145.771 i ndi vi dual Iy 285: 4,11, 13,
18 248: 9, 14, 195: 10 188: 25 23,24 287:9,
25 265:2,4 . : . : 12,23 293:1
. S i ndet ermi nat e 214: 24 - :
inactivity 35: 1 individuals || formtive
142: 4 Lo i 260: 8
i nel i ned i ndi cate 278:9 i nf or med
'rgbéﬁ¥; 41:12 125:21 |induce 198: 9
include 146: 2 160: 12 79: 24 inhefently
_ _ 257:13 i nduces i
?ié;g 92:3 i ndi cat ed 79: 10 irﬁi}4l
113 77:8 89:17 | i nduci ng a
i ncl uded 186: 20 44° 16 12205
_ 249: 22 188: 24 i nfer I nput.
i ncl udes 300:12 303:7 | 87 5 16. 20 286121, 22
59:24 92:7 i ndi cat es 159:20 ' i nsects
i ncl udi ng 150: 3 215: 22 163: 10 168: 24
30:?3 59:1? 265: 3 271: 8 i nfl uence Insgrted .
176:25 300:3 | ngi cati ng 9041 oag-3 | 72:6 289:18
I nconsi st enci 16: 21 96: 3 i nfl uences I nserting
es 132: 19 99:6 130:17 | 196:11
_ 214:3 135: 12 i nfl uenci ng i nsertions
i hconsi st ency 140: 15 229 1 169: 5
213:19 149: 22 infofnation i nsi de
i ncor por at ed 152: 17 12: 10 18: 19 43:10 44:11
82:19 171:24 177:5 57:10 73:17 88: 20
i ncor porating 180: 20 74:-14. 17 i nsi ght
116: 21 193:2 210: 24 215:8 83: 16’ 102: 24 263: 18
i ncrease - 283:20 107: 9, 25 i nsights
105: 12 108:7 | indication 113: 13, 15 147:7 222: 23
219: 4 269: 10 139:9 151:8 120: 21 122:3 274: 10
U S. Legal Support | ww. usl egal support.com 30

Petitioner Merck, Ex. 1131, p. 337
Merck Sharp & Dohme LLC v. Halozyme Inc.
PGR2025-00053



Gregory Petsko,

Ph. D.

Decenber 04, 2025

276: 15 14,19 258:22 |intol erant 42:3 43: 13
i nspect i nteractions 75:19 151:13 67:18 79:16
267:12 26: 11 33:24 251: 16 i nvol ved
i nspection 35:14 47:7, 254:11 26:11 77: 12,
102: 16 13,14 89: 23 intrinsic 21,23 81:17
142: 25 143: 2 110: 18 96: 11 97: 18, 89:7 90: 15
284: 15 166: 5, 20 23 98: 4,6 120: 10
i nst ance 167: 16 99: 21 157: 11
159: 16 256: 24 intrinsically 279: 20
i nst ances 257:13 36:16 99:18 | invol ves
99:19 212:18 | 272:10 2855 |jntroduce 35: 9
i nsti nct Interacts 6:15 12: 20 i sol ate
101:9 173:5 252:19 13:3 14: 10 201: 21
i nstincts i nt er changeab 16: 11 45: 21 i sol at ed
101: 7, 13 ly 105: 25 157: 21
institution 32:22 119:25 137:6 | 230: 17
18: 22 i nterest 203: 2 205:10 | jssue
i nstruct ed 275:6 208: 21 14:7 16:1
89 i nterested 262: 21 43:23 50:13
insulin 108: 2, 6, 13 276: 18 286 18
32:17 294:18 | 109:14 ~ 300:25 i ssues
. T ' 114: 1,5 i nt roduced 16: 6 30:12
'%ﬁ”f; 115-3 119:10 | 40:18 100:10 | 50-4
. 9% 303: 11 285: 4 italicized
i nt act , : -
77: 20 i nteresting i ntroduces 124: 25
. : 181: 17 209: 6
"?g?“??‘ 254: 11 i nt roduci ng ]
intefact i nternedi at e 99: 23 146: 15
26: 13 47: 23 38: 19 ?9'1’ : 251316 Janes
167 1 7,8 40:3,8, |nvqr|ant 19: 17
198: 24, 25 17 152:5 6r:10,21 Jandr ow
252j9 254'8 196: 14 89:13 178: 24 6: 12
17 270-10 i nt er medi at es 179:20 184:1 Jeff
571- 18 39:13, 21 256: 18 A
I nt er.act ed i rzgerlnSallsl 24 |i 262:t18d 2051 j ot;
: : inverte
40:15 260:4 | oy 139: 15 97: 20 200: 22
- ' : 119: 20 i nvestigate ) _
4715 198, 23 | i nterpret 28: 25 295: 24 J0230h7. He 2res
253 22 ' 253:18 i nvesti gat ed 6: 25
256 23 interpretatio | 29:17 . judgnents
266:16 284:6 | N Investigation |° g4 53
i nteraction 38: 17 111:22 253:1 | >
47+ 19 485 i nt errogat ed 298:10 2773
11 90:4 | 162:23 ' nvol ve justified
257: 11, 12, 34: 21 11 41:13 165 14
U S. Legal Support | ww. usl egal support.com 31

Petitioner Merck, Ex. 1131, p. 338
Merck Sharp & Dohme LLC v. Halozyme Inc.

PGR2025-00053



Gregory Petsko,

Ph. D.

Decenber 04, 2025

ki nds 157:9 163: 25 28: 20 37: 18,
K 153: 21 172: 3, 16 21 48: 18, 22
185:23 208:9 | 173:3 180:16 | 51:7, 12,18
Kat hy Kinlin 187: 25 52:25 53:6
6: 14 120: 11 188: 2, 3 59: 20 60: 7
keop Khee 191:4 198:23 | 63:12 64: 2,
98° 16 165: 10 9: 14, 17 201: 15, 17 18 73:5
193 16 101: 21 104:5 206: 18 207:5 81:14 82:1
551 19 Knew 209:13 214:7 | 86:5 95:6, 11
T 118 16 218: 19 103: 10, 22
599: 11 Ko 220: 19 106:5 108: 3
303 25 %5 85, 15 224:19 229:6 | 113:19 115:9
<o 851 115 230: 16 116: 4 119: 3,
Pt 15.9 24 20:g | 231:1,14,24, | 24 120:4,13
— 519 9o 14 25 236:3. 7 124:1 125: 11
‘5‘63_5259r 53-1 24 20 237:11 126: 19
ci 26:16 27:13 | 23813 Toe 4 10
24:8 34:7 29:12 3322 | 220113 133:3 137: 6
47:12 48:3, | 36:14 38:24 1 5 5097 9 159:7
10 50: 9 20:9 Sk 7 244:15 245:9 | 162: 15, 19
54: 21, 24 20125 56139 | 247:25 | 165:21. 24
55: 2 89: 4 27119 02041 248 22 166: 1 167: 23
91:10 97:5,6 | 17 63:4 266: 14 168:1,7
102: 25 68: 10, 11 267:20 271:2 | 173:10
. 72:20 73:18 : : '
%83:12 on 74-11 274: 19 174: 14, 23
111:21 112:9 | 75:21 7913 | ZTE L S0 IS0
117:2 119:18 | 81:6 82:2 280: 2 281: 1 188: 8. 10
124:6 152:19 | 83:20.25 | 284:13, 25 189: 9 192: 25
ig;ggg 161:8 50 86-3 15 286:9 287:1 193: 5, 25
167: 15 104:13, 18 %8%3ig 301: 8 %833%%
169: 20, 21 106: 11 303: 9 ' 203: 2, 4
171:19 173:5 | 109:23 110:5 ; 205: 10, 13
177:21 186:6 | 111:5,23 knowi ng 209: 4 210: 3
188: 13 112:25 113:1 | 20720 8, 12,18
191:18 200:7 | 115:7,9 know edge 211: 2, 6, 14
204:11 206:1 | 118:17 167: 14 212-1 223: 10
212:2 219:11 | 121:21 known 249: 25 250: 9
229:9 235: 8 126: 10 41:8 84: 13 261:8,18
537:9. 10 127:22 129:1 | 129:23 172:8 | 261:8,
245: 8 256: 20 131: 20 Kor ea 263: 16
296: 23 141;25 13:2,9 281: 8 283: 21
U S. Legal Support | ww. usl egal support.com 32

Petitioner Merck, Ex. 1131, p. 339
Merck Sharp & Dohme LLC v. Halozyme Inc.

PGR2025-00053



Gregory Petsko,

Ph. D.

Decenber 04, 2025

286:8 287:2, |larger | evel lines
6, 11, 13, 15, 24:12 163:23 | 46:15 61: 18 112: 9 270: 23
20 288: 1,5, 248:23 257:6 | 62:21 77:2 l'i nked
10, 18, 21 Laur en 82: 15 86: 25 32: 3
289: 4 300:6 6:22 287:7 99:12 140:14 | |j st
301: 3, 4 | ead 153:3 169:23 | 18:10, 11, 13,
303: 20, 24 48 11 219: 21 20 52:16
304: 9 | eads 247:8,11 65: 19 149: 2
182: 12 258: 4 179: 12 183:8
L | ear n I evel s 243:9 278:12
217: 25 169: 2 228: 23 285 7
L356t r | eave 247:12 258:5 | |jsted
141: 5 13: 23 l'ibraries 18: 10, 16, 19
| ab | eaves _106: 19 107:4 187: 8 243:7
237:21 275:7 281: 7 l'ibrary 248: 21
| abel | ed 85:14 lists
251: 5 168: 9 lie 240: 22, 23
| abel ed | ef t I 1571}4 literally
244: 4 . . i gan 34:3 43: 21
| abs 1%5?58124'24 92:5 257:1, 283: 4 286: 4
278: 2 163: 21, 22 17 258:20 literature
| ack 260: 10 l'i ght 24:12 26:18
89: 5 | eg 150: 17, 21 32:12 101: 11
| acks 194: 6 155:18 128:12
31:16 132:4 | | egal 188: 23 135:12
| ai d 6:12, 13 194: 25 little
193: 10 I egend i keli hood 93: 22, 23
| anguage 203 5 93:19 109: 12 132:2 163: 6
55 16 22 | egi bl e 195: 9 208: 21 186: 18 205: 1
56: 10, 15,20 | 12:24 it 210: 4 214:6,
57:21 58:14 || egs 91 s
| ar ge 104: 8 limted o9 :
16:12 22:18 | Leif 65:9 176:23 |lived
35:2 62:13, 6: 19 186: 20 | .10.1: 19, 20
16,17,19,23 ||ength limts i ving
63.3.4 7111 | 39294 351 66: 1 36: 15, 20
75:4 85:6 53:25 60:13 | |1 LLC
88:13 100:5 | g0:13 127:18 |,k 93 6:7
191: 3,4 131: 7 300: 3 i ne LLP
207: 23 | ens 17:2 52: 6 6: 10
219: 14 183: 12 56:3 225:6,7 | ocal
| ar gel y 185 18 236: 15 41: 25 91:9,
154: 20 L entivirus 287: 21 10 117: 6
155: 20 295: 25 300: 10 119: 13
178: 24 lets I |3n3eaér 45: 13 %gg ig
179: 20 . : : :
250: 20 202: 25 203: 1
U S. Legal Support | ww. usl egal support.com 33

Petitioner Merck, Ex. 1131, p. 340
Merck Sharp & Dohme LLC v. Halozyme Inc.
PGR2025-00053



Gregory Petsko,

Ph. D.

Decenber 04, 2025

204:5, 10 110: 18 293:6,7,9, 22 131:3 175: 15
205: 6, 17 112: 20 113:2 294:7 295:6 181:4 201: 13
206: 10 114:12 116:6 299: 13, 23 205: 16
291: 18, 24 121:12 300: 9, 17 260: 10, 24
| ocal i zed 122: 19 301: 16 261: 12
81:4 136: 4 123: 19 303: 17 283: 13
| ocat ed 125: 16 126: 2 | ooked | oop
271:9 299: 16 132: 17 18: 17 19:13 167:7
| ocati on 135: 21 20: 25 29:2 | oops
15-12 90: 2 141. 2, 19, 21, 39:14 68:6 34:25 35:2
271+ 15 143: 14 111:7 136:1 207: 12,13
; 151: 11 152: 7 164: 2 | oosel
ocat i ons 152:12 153:4 | 185: 18 20- 18
15: 11 47: 15 : :
130: 9, 11 161:6 163:2, | 217:21 245:4 | 9g:11
5 ) 3,4 164: 20 248:7 276: 4
252:7 256: 4 . . | oss
285 5 168: 25 169:9 277: 10 282:5 i .
: . . 92:18 141:7
| ong 170: 8 174:3 | ooki ng 208: 23
. : 180: 18, 19 71: 16, 18, 19
71: 25 85:18 185- 4 21 | ost
101: 19, 20 Ly 7317 1418, 1 1761 15
: ' 14 190: 21 93: 18 109: 2, | 'Ot
210: 12 . St : :
: 191: 20, 21 18 125: 25 8:110:14
254: 23 : 62:11 72:5
285:23 286 9 192:7 193:16 126 17 164'14 :
| ong-range 198: 2 200: 5 145:12 163:7 :
g-Jange 201: 14 169: 22 169: 10
D | mem | bE In
: 209: 20 : :
| ong-term 211:16 213:5 i;giéj 216: 14
| onger 217: 14 183 12 ' 280: 15
32:6 71: 24 218: 15 225:5 185: 20 | ots
90:5 104: 12 2275 228:2 186: 21 176: 23
134: 7 203: 12 2316 232:6 188 12 | ove
249: 18 241: 17 203: 17 288: 18
| ook 243: 15, 19 204: 20 | ow
14: 22 16: 18 244: 2,18 219: 3,22 79:8 260: 9
18: 12 21: 3, 248: 15 221:3 223:18 | | ower
15 26:7,18 255: 3,18 237: 2 243:18 46: 23 59:1
39:20 52:13 258: 23 260: 23 261:9 237:20 260:8
56:23 58:23 259: 11 265:5 266:16 | | unch
60510 68: 4 264:18, 19 272:2 283:5 115: 10, 17
70:16,17. 26754 269: 20 284:21 294:8 | |ysate
71:15 72: 24 270: 23 295: 10, 12 145: 19, 20
74:5 75:7,13 275:17, 22 206° 21 | vsat es
86:17 93:13, | 279:12 | 0oks oL
17 100: 22, 24 288: 18 289: 6 71: 17 121: 25 )
106: 14 290: 4 292: 17
U S. Legal Support | ww. usl egal support.com 34

Petitioner Merck, Ex. 1131, p. 341
Merck Sharp & Dohme LLC v. Halozyme Inc.

PGR2025-00053



Gregory Petsko,

Ph. D.

Decenber 04, 2025

| ysed nmake nmakes 76:19 81: 10,
140:5,6, 9 9:18,23 12:7 | 36:4 103:13 21 86:2
13: 24, 25 195: 15 94: 24 95: 4,
M 18:2 22: 24 makeup 10 102:18
23:5 31:4 135: 22 103: 9, 15
34:5,6 35:11 | akin 106: 3 107: 22
AL 45:13 47:21 | 93.95 81:7 109:4 113: 7
machi ne 49:5,19 106: 24 107:3 | 114:8 115:6,
.22, 091 | Leirians | M7
N%525 82:7 87:8 16415 136: 6 139: 4
: 104: 16 174: 15. 17 151: 3
d ‘1o’
maade 106: 17 175: 19 162: 10, 18
e 50 a8 109: 13 193:11 198:9 | 165:8,18
4118 48:24 | 113 19 20120 a3

: : 113: 17 207: 17 174: 13, 16
49:10 59:1

: : 114: 13 259: 19 175:7, 23
79: 24 89: 12 ;

: : 115: 11 263: 16 176:7, 21
96: 20 99: 11 ;

X : 117: 20 276 12 182: 20 188: 9
112:12 129: 7,11, 20 285: 22 189:1 192: 24
128 4,7 133: 17 147: 6 286:1, 4 193: 3 194: 2
130: 21 149: 20 206: 3.5 207: 19
131: 18 151: 6, 7, 12 manmal i an 208: 2, 24
154:12 157:4 | 154:14 159:3 | 30 285 31: 11 210: 10
159:15 160: 2 125: 5, 14 222: 19
165:15 180:3 | 162:5 164:23 | "0 224: 24
192:14 167: 4, 13, 20 168 23. 24 243: 14
194: 25 173:4 174:24 | 7 261: 3, 16, 23
195: 25 _ 175 3. 8 8l 3 262: 8 267:5,
197:10 198:5 | 176:3 177: 12 ' 7 273:2,8,13
199: 6 209: 21 190: 24 map 279: 2
248: 3, 20 193: 17 198:9 | 7521 280: 19, 23
249:1,5,6,21 | 199:7 208:8, | MK 281: 4,18
261: 20 9,10, 12, 15 76:16, 21 285: 2,18
263: 11, 14 209: 19 221:2 | marked 286: 3, 11
277:9 279: 23 228: 6, 10 13:7 14: 11 287:5, 10, 12,
30Q: 24 231: 10 262: 25 14, 18, 23

magni t ude 24210 276:20 301:3 288: 2,9, 14,
93: 8 246: 24 mar Ki ngs 20 304:1,8
Mahan 252: 23 10: 11 Massachusetts

6:19 256: 24 Martin 6:11
mai n 258: 21 6:22 12:9,13 | massage
111: 2 268: 19 13:1 41:7 206: 2 210: 7
mai nt ai ni ng 272:21 280:8 | 48:13,19,21 | 1t ched
189: 19 283:1,3 52:23 57:2 275: 15
190: 18 285: 25 59:15 60: 4 mat chi ng
286: 12 63: 9, 25 200: 24
299: 14 64: 15 72: 23 '
U S. Legal Support | ww. usl egal support.com 35

Petitioner Merck, Ex. 1131, p. 342
Merck Sharp & Dohme LLC v. Halozyme Inc.
PGR2025-00053



G egory Pet sko,

Ph. D.

Decenber 04, 2025

mat h nmeani ng 143: 22 m cropl ate
226: 12 28:13 171: 14 144: 2,6 234: 16
mat hemat i cal nmeani ngf ul nmechani sns m ddl e
149: 16 242:19 49: 16 204: 3 270: 2
mat t er meani ngs mechani stic mles
6.7 167:10 97.:6 191:10 144: 16 93:. 18
281:18 nmeans nmedi cal milliliter
matters 15: 24 28: 14 7:19, 21 237:.6
98: 13 131:8 56: 10 85: 21 neet mlyses
mat ur e 86: 11 96: 19, 59: 11 49: 24
15: 19, 23 22 119:12 Mel ani e m nd
271: 11, 14 142: 14 19: 2 68: 23 76: 16
maxi m ze 150:6,17,22 | pe|ting 92:3 93:11
56: 1 151:13 296:13 298:9 | 98:16 280:6
mean 155;24 mem m ni m zi ng
23:7,8 28:1 ;gg;%g 72: 16 169: 5
39:11 44:1 : menber m ni mum
62: 12 63: 2 241-15 114: 21 238: 8
77:21 79:9 nmean . i
8520 86.3,4 | O7:14 154:9 | “5F 22 M 17
96: 15, 25 252: 23 66: 16 mi nut e
97: 11, 13 measur e , : :
; : . menti on 13: 23 56: 10
112:1 116: 20 | neasur ed ment i oned 229 21
121: 21 111: 5 140: 4 _ _ 244 20
133- 15 540" 20 26:10 59:19 250:12
142:16 measur ement ;§525884é%4 rnigﬁ;T;48.l7
149: 21 151:4 219: 11 . e : .
. 91: 15 246: 21 51:8 95:3,8
171: 16 234: 24 206: 7 297:5 162: 14
191: 10, 11, 239: 17 247:.7 S ' : .
12. 16 204: 17 menti onl ng 165: 19 250: 2
2153 16 niﬁigzigents 104: 4 288: 25
218 10 517 12 Nhhck g;zcharacten
219:25 218: 19 o: 7 273:10 283: 2
: 5’ 177: 22 288: 15
231: 11 247: 23 . I d
242: 22 208:2, 17 nmetric m Sf_o _
247:17 251:2 | ypasur es 153: 8, 19 40:21 95:25
252: 19 206: 12 202: 24 96:2 105: 17
266: 11 2682 | ppaciring 202:18 205:7 | 95:13 9617
269: 17 35:10.13 | M chael 220: 7
290: 20 T mcroliters 41: 2 50: 12
293: 5, 19 mechani sm . . mi sprint ed
: 5, : : 234:7 235:5 P
294: 23 208:4 | 93025 90°24 1 Lo hone 250: 19
301: 20 : i
280: 17
U S. Legal Support | ww. usl egal support.com 36

Petitioner Merck, Ex. 1131, p. 343
Merck Sharp & Dohme LLC v. Halozyme Inc.

PGR2025-00053



G egory Pet sko,

Ph. D.

Decenber 04, 2025

nm ssed 206: 20 nol t en 147: 23
206:6 222:21 | 290:7,11, 13 40: 8, 10 148: 10
m sspoke nmodi fi cati on nonent 168: 10, 15
30: 20 148: 3 51:24 165:23 | 169: 14
m sunder st ood | nodifications 229:24 268:8 | 170:12,23
185: 15 23:23 116:22 | 293:9 294:8, 176:22 178:6
mi sused 147: 8 15 295: 12 182: 7 192: 23
171: 13 174: 15, 17 oni t or 193: 2,11, 17
i xt ur e 178: 14 6:4 275:5 195: 3,11
34- 18 258: 17 mont hs 198:5 257:9
model nodi fi ed 9: 10, 12 mul tiply
75:23 110:13 | 52:8,10,15 Mobon 112:12
123: 16 53:9 54: 16 19: 17, 19,22 | muscle
142: 25 143:3 | 55:17 56:25 20: 7 104:9
154: 13 57: 13, 16, 20 noti f nmut -
156: 7, 10 59: 22 61: 22 128:3,5,6 159: 14
199:2,6,8,23 | 65:3,8,14 129: 8 137:3 | nutagen
200: 3, 15 66:24 68:7 142: 10 228: 7
201: 9 202: 2, 72:8 74:24 mot i vat ed mut agenesi s
10, 18 203: 9, 78:10 83: 1, 105: 25 85: 14
14 204:2,9 3,4,11 85:6 mot i vati on 146: 16, 19
205:7,8 112:13, 21 252:12 253:5 148: 4,8
206: 10, 11,19 | 114:19 129:6 | ~ ~ ' . 7 182: 2, 19
207: 2, 16 132: 25 188 13 183: 4 184: 3,
258: 14, 17 133: 6, 20 mout h 11, 24 185: 10
259:9 260: 1 177:13 193:1 71-16. 19 186: 1, 8, 12,
262: 15, 17 nodi fy T 13 190:12
264:10, 11 105:7, 10 n”olvog 14 100- 12 | Mut agenoci de
269: 14 129: 10 . . 228: 9
274: 4, 11 173:24 176:4 | 2°8:19 280:8 | ~° o
275: 15, 17 nmodi fyi ng rmve_d 77: 10 81: 20
276:7,8 90: 12 93:22,23 87:5 108: 21
281: 11, 25 noi eti es MBA 109: 19
291: 4 143: 5 174:9, 10 112: 10, 14
model ed mol ecul e 176:12,16,20 | 13g:79 23
199: 23 203:8 | 47:24 96: 4 178: 25 145: 4
204: 22 251: 22 255:7 igg;ézls 148: 22, 23
290: 14 258: 15 186 7 15, 17, 161:1 180: 1,
nodel i ng 268: 21 52 187 20 3,13 212:6,
113: 16 202:6 | nol ecul es 7,12 213: 20
204:8 207:12 | 251.21 256:4 | MI1igan 214: 4, 10, 11,
291: 12, 17 258: 10 6: 19 17 2188
Model | er 259: 10 mul ti - 219: 16, 22
273: 19, 21 260: 3, 11 262: 15 224:2 228:12
model s 264:1 265:6 | multiple 229: 8, 10
110: 19 266: 16 39:21 42: 4 231: 2,19, 23
199: 20 284: 4,6, 17, 74:2 107:5 234: 11
203: 18 22 116: 9, 16 235: 21
U S. Legal Support | ww. usl egal support.com 37

Petitioner Merck, Ex. 1131, p. 344
Merck Sharp & Dohme LLC v. Halozyme Inc.
PGR2025-00053



Gregory Petsko,

Ph. D.

Decenber 04, 2025

238: 20, 24 22,23 241: 4, | nutational narrative
240: 7 20, 24 243:6, 135: 23 227: 15, 16
241: 14, 24 8,9, 13 176: 11 177:2 244: 3
242:7, 16, 20, 244: 13, 24 186: 22 192:7 | narrow
25 243:2 245:5, 8, 15 nmut ati ons 284: 23
245: 16, 20, 246: 21 15:10 28: 4 nati ve
21, 24 246: 1, 248: 9, 13, 20, 40: 18, 20, 23 37:9 41: 25
3,4,8,12, 14, 23, 24, 25 41:9,17 42:8 44: 20 45: 16,
18 247: 2,18 249: 1,5, 6, 45: 12, 21 19 49: 17
248: 14 10, 16, 21 48: 24 49:5, 80:1 92: 24
293: 17 290: 24 10 50: 24 94:5 196: 15
294: 16, 22 292: 16, 18, 24 81: 12 88:10 nat ur a
295: 3, 11 293: 2,3 89: 9,12 290: 18
296: 4,9, 15 295: 19 91: 21 99: 11, natural |y
297: 22 302: 13, 17, 15, 16, 20, 24 23:9 15
298: 12 19, 22 303:1, 100: 11, 17 37:6’7

mut ant s 13, 18 102: 5, 13 40:1é 21
28:5 79:2,3 nut at e 107: 5 108: 20 83; 18, 84: 11
82:18 85: 14 160: 13 109: 20, 23 85:-11 118: 12
103: 4,6 161: 13 110: 23 199: 24
106: 19 mut at ed 113: 4,10 200: 1, 16, 20
109: 16, 18 41:19 7617 114: 2 116: 21 201: 11, 16, 23
111: 10 142:5 89: 6 92: 20 129: 21 289: 17
147: 24 108: 11 131: 17 nat ur e
149: 2, 11 111: 13 136: 2, 9, 10, 51:6 80: 17
150: 7, 13, 14, 113: 22 12, 15 90: 1, 20
152: 13 153: 9 176: 12 182:8 147:17 151: 9 176:23
155: 25 265: 4 269: 15 153: 12 182:14 16. 22
174: 25 79:7 185' 1 162: 4 164: 4, 185 24
175: 4,9 mut ati on 21 165: 14 199:11
181: 2,5 41: 20, 22 183: 8 192: 22 288:11
189: 24 42: 21, 24 193: 22 195:6 nat ur.e' S
190: 13 43: 7’ 8 4611 196: 13 197: 6 84: 7
209: 15 47:1, 23 219:1 254:11 ’ il
212: 3, 4, 20, 76: 13, 17 289: 13 ”67028_53537r7'_ 2Y0
25 213:3 79: 8, 10, 18 nmut ual 1327 139: 5
gi? ég’zig 7 81:7 88:2,5 147: 21 141: 17 .
AN T 8517 100
225: 11, 17 147-16 N 282:8 246:22
226:1, 3, 4, 161: 20 N350t r 303: 19
17, 20 176:15 184:2 | 141:5 '
228: 10, 18, 19 190: 15, 24 nare ne7c3e.slsgar1y25. 14
ggg; %% 16,19 %gg; %g 282:5 | 6:12 7:11 132: 13
240: 9, 16, 20, : 144: 15 172: 4

U S. Legal Support | ww. usl egal support.com 38

Petitioner Merck, Ex. 1131, p. 345
Merck Sharp & Dohme LLC v. Halozyme Inc.

PGR2025-00053



G egory Pet sko,

Ph. D.

Decenber 04, 2025

need 278:5 286: 15 60: 3 61:7, 24 21 86:2
8:24 9:2, 6, ni ne 62: 10, 13, 16, 102: 18 106: 3
19 14: 21 296: 17 19, 24 63: 3, 107: 22 109: 4
30:1 43: 25 Nobel 4,6,21 64:9 113:7 114:8
48: 14 59:18 274 20 68:11 75:4 115: 6 129: 2,
88:15 95:5 | noi se 85: 20, 21, 24 15 136: 6
102: 21 104: 17 86: 16 102:7 139: 4 151: 3
104: 12 non-i denti cal 105: 11 109:8 165:8 173: 8
111: 19 56: 2 179 7 113: 10 175:23 176:7
121: 21 non:linit{n 114: 2, 18, 19 182: 20 189: 1
162: 12 200° 11 30§!6 129: 25 130:1 192: 24 193:3
164: 10, 20 ) ) 134: 4 148: 15 207: 19
165: 22 non- | ocal 150: 9 151:22 | 208:2, 24
208: 6, 7 119:11 153: 12 222: 19
228: 2 248: 6 nonhuman 154: 15 223: 1,9, 15
261: 24 84:2,10 162: 21 243: 14
278:21 281:1 | nonphysi ol ogi 165: 13 169: 5 261: 3, 16, 23
287: 20, 21 cal 171: 8 176: 14 262: 8 267:5,
needed 43: 2 223: 19 7 279: 2
114: 11 nor nal 248: 23, 24 obj ecti on
209: 21, 24 39:5 41:6 251: 6 256: 25 12:9 60: 4
283: 16 normal i zati on 262:. 22 165: 8
needs 216:8,9 276:12 174: 13, 16
89: 1 236: 9 gg%:ig 175:7 176: 21
negative normal i ze : 224: 24
é%;7 238: 11, 229:12, 13 296: 22 obj ecti ons
13 257:19, 20 | nornal i zed 301:18 8:8 272:22
260: 17 216: 10 nunberi ng observati on
nei ghbori ng 223: 22 16:1 70:20 128:3
166: 25 167: 2 229:11 nunbers 272: 11
nei ghbor s not at i on 58: 24, 25 observat i ons
166: 6 24: 20 101: 3 180: 22 225 15
net not ed 249:2 263:25 | 9276 13
99: 5 100: 2, 80: 23 160: 5 264:11 obser ved
4.8 102: 4 219: 9 300: 19 300{22|30116 68: 17 224:8
net-free- not es nuneri ca obt ai ned
ener gy 10: 11 224: 20 272: 15
99: 12 notice obvi ous
neur odegener a 239: 19 o) 24:24 38:8
tive noun obvi ously
42:18 38: 3 oat h 254: 25
neur ol ogy number 8:18 260: 15
7:18, 20 32:18 36: 15 obj ect occasi onal
never 40: 25 41: 17, 8:7 41:7 204: 17
497 111: 17 21 46:17 57:2 59: 15 265 19
243: 2 51: 25 53: 14 63: 9, 25 Q:Casi ona| | y
259: 18, 20 57:24 58: 13 64: 15 72: 23 38: 6 40: 23
276: 10, 17 59: 2,5, 17 76:19 81: 10,
U S. Legal Support | ww. usl egal support.com 39

Petitioner Merck, Ex. 1131, p. 346
Merck Sharp & Dohme LLC v. Halozyme Inc.
PGR2025-00053



Gregory Petsko,

Ph. D.

Decenber 04, 2025

occasi ons 15,19 14:10 123: 19 224:5, 21
30:7,9, 10 15: 8, 15 124: 6, 16, 20 225:2,9, 24
occur 16:10 17: 15, 126: 4, 16 226: 16, 20
41:2 42: 20, 19 18:1, 18 132: 16 227:18
23 43:3,8 19: 7, 14, 24 134: 10, 24 228: 2,21, 25
47: 13 55: 24 20:3,9 21:11 135: 19 137: 6 229:7, 16
56: 12 77: 16 22:1 23:3,20 138: 16, 18 230:5 232: 6,
117: 25 24:1, 14, 25 141: 20 23 233:20
118: 10 181: 9 25:17 26:9 144: 18, 25 234: 14
occurr ed 27: 10, 24 145: 24 235:7,13
44: 21 50: 21 28:8 30:21 146: 12, 18 238: 11
31: 10, 14, 18 147:12, 19 240: 16 243:6
Yy RPal 32:2333:20 | 150: 19, 22 244: 15
occurring 34: 14 36:12 152: 6 156: 2, 245: 12 246:7
376 7 37:1, 12 9,20 159: 10, 247: 10, 15
20- 19 21 38:12, 18 16 160: 1 248: 7 249:1,
56 21 83- 18 40: 6, 23 161: 7, 14 8 251: 10, 25
84 11 85 12 42: 25 44: 9 162: 13 164: 2 252: 3, 11, 22
118- 12 185 6 45: 21 46: 15 165: 10, 11 253: 6, 10
199: 24 48: 2,16, 21 169: 17 258: 7, 22
500- 1. 16. 20 49: 6 51: 10, 170: 19 259: 25
201~ 11. 16 11 52: 2, 13, 171: 2, 23 260: 7, 18
589- 17 22 53:24 178: 18 262: 13 264: 9
590- 18 54: 15 55: 9 179: 18, 19 266: 4, 11, 14
oeeurs 56: 9, 24 181: 23 268: 9 269: 20
23:9. 15 43: 6 57: 12, 18 182:12 183:1 270: 20, 22
195- b5 : 58: 10, 23 184: 10, 15 271: 4 281: 4,
201 23 60: 24 61: 6, 185: 19, 25 18, 23 287:18
: 24 69: 17,21 190: 20 191: 2 289: 16
Cct ober 70: 11, 15 194:9 197: 3 291: 2, 25
286: 14 71: 2, 21 198:1 200: 3 202: 4,9, 13,
odd 73: 14 74:23 201: 25 202:5 21 294:11, 15
129:25 130:1 77:23 78: 25 203: 17, 22 295: 5, 15
Qddl y 80:4 83:21 204: 7, 14 297: 4,21
268: 11 87:8 88:8 205: 5, 21 298:2,7
of fer 89: 16 91: 8 206: 13, 16, 24 299:7 301:11
130: 16 151:1 92: 13 95: 4, 207: 10 302: 25
of fering 10 97: 14, 25 210: 6, 11, 25 ol i gomer
20:5 224: 21, 99: 3 102: 23 211:6, 25 24: 17
25 104: 20 212:6, 18 arega
of fi ce 105:6, 7,12 213:5 215:6 178: 6
10:5 17: 7 106: 13 216: 14 once
okay 108: 15 113: 9 217: 12, 21 49: 13 68: 6
7:22 8:4,13, 114:22 115:8 | 218:15 88:6 118: 16
16, 24 9: 13, 116:7, 14 219:10, 21 157:2 288: 10
16 10:2. 8 118: 9, 19, 25 220: 8,19 one
) : 120: 21 222:4,5 o '
12:19 13:4, 122:7,9, 19 223: 16 22:15,21
U S. Legal Support | ww. usl egal support.com 40

Petitioner Merck, Ex. 1131, p. 347
Merck Sharp & Dohme LLC v. Halozyme Inc.
PGR2025-00053



G egory Pet sko,

Ph. D.

Decenber 04, 2025

24:9 27:1, 2, 164: 24 one- opposed

8,9 30:7,9 166: 12, 17 269: 6 97: 9 200: 16
31:16 32: 4 167:1 171: 20 | one-resi due opposite

34: 9, 13 172: 3, 16, 19, 131: 5 90: 7, 8
35:5, 24 23 175:25 ones optim zation
42: 10 45:7 178: 17 21:2 64: 13 p229; 4

46:5, 6,17, 24 179: 14 66:8 71: 24 opt i ons

o2, 36 24 1510 1halg | 8222 84114, | '55:13 60:21

: 18, : : 25 85: 2 :

54:10, 21 183: 11, 20, 22 89: 21 147: 15 orGaiLn.gze
el |yl Rl g,

: 15, 11, 158: 22, 24 : :
59:11.13,25 | 188:7. 17 160 25 187:9 | zoa. 23 ST
65: 24 66: 8, 193: 22 204:15 210:1 | o angut an
72.13 74.10, | 199 13 219:17 84: 23, 24

: : 10, : 264: 25 9 1"

13 75: 25 200 4, 12 265 1 2 R
77: 4 78: 14, 202: 7, 20 578 24 :
16 80: 6, 22 204: 17 207:3 | 282 22 (”;¥g_1
81: 2, 15, 16 208: 12 :
82: 10, 19 210:12,21 | g1 3 282: 22, 23
83:2, 12, 13 212: 10, 21 oper at e ordinary
85:1,5 86:12 | 215:7,9 ) . 21:19 63:5,
88: 9. 22 221:18 195:9 268:12 | 19, 20
89:4.6,7,9 222: 16 opi ni on 101: 12, 16
90: 14 91: 20 225: 25 61:15 65:2 102: 2 108: 19
21 94:9 95:6 | 226:11 111:9, 16, 17 130: 21 133:8
96: 6, 8, 16 229:19 234:7 | 1332 Lo oo | 168:16
98:19 99: 14 236: 21 237:5 sl T 175:18 176: 2
100: 18 239: 1, 21 148:6 160:22 | 194: 24
102: 15 245:3 251:12 | 50000 1938 | 199:1,5
105: 25 109: 6 | 253: 12 oni 1 one 2882§7228.2,
112: 21 254: 17 :
120: 5, 17 255: 15 257:2 | 12:17 16:5 | organism
127:5 129:6, | 258:5, 6, 24 20:5 21:23 23:9 36:20
9 130: 1 260: 8, 10, 11 101: 23 44:21 96:5
131: 22 264: 14 122:11 97:1 168: 25
132:24 133:5 | 265:11 268:4 | 130:17 201: 14
135:15 139:8 | 269:2 271:21 | 134125 136:5 | 5rgani s
140: 25 275: 3, 10 148:2,9, 24 36: 16 83: 15,
143: 16 278:2 281:19 | 191:1158:13 | 18 118:12
144:20 145:6 | 284:19 20515 224:22 | 1 ent
146: 13 290: 8, 17 261:1,4 283: 10, 11, 13
147:10 151:6 | 291:11 272:9 276:16 | i ontation
152: 7 154: 4 295: 11, 12,13 | 281:15 124: 10
157: 13, 20 296: 11 282:13 265 12
158: 19 160:3 | 297:11 285112 266 23
161:5, 21 299: 12 opportunity
163: 19, 20, 21 254: 21

U S. Legal Support | ww. usl egal support.com 41

Petitioner Merck, Ex. 1131, p. 348
Merck Sharp & Dohme LLC v. Halozyme Inc.

PGR2025-00053



Gregory Petsko,

Ph. D.

Decenber 04, 2025

orientations Pac- man 227: 22 paper -
256: 15 268: 4 229: 17, 23 120: 8
259: 2,4 packed 230: 6 232:7, par a-
ori gi nal 40: 3 24,25 233: 5, 121: 1
152: 11 packi ng 12, 17, 18 par agr aph
160: 18 35:19 164:9 234: 17 16: 24 18:6, 8
281: 20, 24 page 235: 24 21:22 22:2. 4
299: 20 11:7 16: 19 236: 14, 15 26:8 51: 23,
originally 18: 11, 13 240: 4 244:5 25 52: 3,13,
13:10 197: 4 21:12 23:6 248: 15, 18 14 53:8
out come 26:7 31:5 251:11,13,19 | 54:16 55: 14
46: 8 239: 21, 51: 23, 24 252: 3 260:9 61: 10, 11, 12,
22,24 58: 8, 24 264: 20 15 64: 19, 23
out cones 60: 11 61: 10 %gg;gi 65:1,7 66:18
239: 4 64:19, 21 . 68.4 70: 16,
out i ned 66:21 71: 4 273:16 18 72:11
58: 12 78:3 86: 17, g;g:é58283:8 78:4,6
18 104: 23, 25 . 6, 104: 24 105: 4
out put ' . .
202 10 116:5 117:20 | 290:5 292:9, | 106:14
260" 25 118:14,20,22 | 17 293:23 116: 6, 8, 19
284: 3. 18. 20 121:1 122:7 294: 3,7, 2_0 117: 12
21 28’6 Zb ’ 123: 2, 19 295:7 299: 1, 118: 15, 16,
21,23 124: 21 3,16 301:12, | 21,24 121:3,
out si de 125: 17 14,15 5 122:8, 10
216: 99 95 136: 19 70:18 106: 9 125: 3,19
55214 17 20 137: 25 121:12 126: 2,6, 17
- 1%, 1 : 122:20 149:5 | 132:17
140: 23
OVErexpressio | 141:19 170: 8 135: 20
N oA 143: 14 177: 19, 22 136: 20
43:6 144: 25 220:23 221:5 | 138: 4,6, 17
0155'52‘251 ,, | 146:6,8 263: 4, 7 140: 22
: : 149: 25 264: 4 277: 6, 141: 3, 22
291: 8, 10 154; 25 14 142: 21
over | appi ng 170: 12, 14 pair 144: 21
203: 10, 20 178: 23 213:20 298:8 | 146:7,10
overl ay 179: 24 paper 170: 9, 17
290:7, 10 180: 22 10: 14 16: 12 178: 18
over whel mi ngl 188: 11 19: 12 31:8 179: 4, 24
y 189: 11 110: 9 119:25 | 189:14
256: 13 194:12 198:1 | 120:15 194: 13, 15, 18
204: 3 124: 19 198: 2,4
P 211: 15, 18 136: 23 211:18 225:5
213:7,8 137: 10 266:9 233:1,9, 11,
P- 215: 15 276:19, 25 21 252:3,15
83 5 216:2, 3 277:9, 11 255: 25
D m 220: 8 221:18 | paper' s 261: 13, 14
304: 13 2224 225:3 123: 8 269: 21
U S. Legal Support | ww. usl egal support.com 42

Petitioner Merck, Ex. 1131, p. 349
Merck Sharp & Dohme LLC v. Halozyme Inc.
PGR2025-00053



Gregory Petsko,

Ph. D.

Decenber 04, 2025

270: 25 Par k' s 18 73: 4,25 pat ent
273: 15, 18 20: 24 58: 15 74.6 75:17 10:5, 21
289:7,8 60: 11 116: 14 98:. 22 102: 19 14: 13, 16, 18,
290: 3 118: 14 108: 21, 24 19, 23, 25
par agr aphs 119: 21 110: 23 15: 6, 12, 15,
21: 15, 16, 18 177: 16 113:9, 14 16, 17, 18
55:9, 10 187: 20 114: 12 16: 13,17, 18,
58:7, 11 203: 22 119: 19, 22 19 17:7
65: 13 106: 10 283: 10 122: 6 18: 23 52: 4
121: 13 pars 125: 13, 22 58:.21 73:17
122: 20 75: 24 126: 23 136:7 74:6 75:1, 3,
177: 24 part 151:9 158:5 6 77:1 79:3
211: 16 17: 20 25:10 160: 24 82: 13,18
230: 10 33:18 55: 4 165: 12 83: 4,13
233:13 261:1 69:2,5, 12 167:17, 19 84:15 94: 20
262:7,10 71: 13, 23 190: 1 197:8 102: 23
288: 16 72:3 75:5,7 226:5 229:8 106: 17, 25
par al | el 80: 24 82:12 254: 1,19 107: 18, 23
34: 10 88: 13 94: 13 255:7 259:12 108: 18, 23, 24
par al ogs 119: 8 122:2 266: 15 268:6 110: 22
132:10, 12 i 1o, :
P A a6 10 | 133 25 293: 3, 17 130: 10, 13, 15
par anet er s 134: 11, 14, 21 295:19 146: 16, 20
. 135 24 303:1, 13 147: 13, 20, 22
58: 20, 25 : 153- 24
60: 24 136: 8, 11 particul at es :
. 142: 10 50: 18 164: 14
255: 17, 18 .
: : 146: 14 167:8 | partly 167:14
264:7 291:23 174: 2. 3
Par don 169: 12 155: 5 S 4 _
g . 203: 14, 20 parts 177:3 178: 15
231:8 235:4 | 21518 71: 13 120: 22 : '
216: 19 194: 19 192: 20, 22
P e 13 226: 25 195: 1, 25 193:15
' . 230:20 231:3 | 196:12 197:7 | 198:11 212:3
par ent hesi s 236 18 198: 24 215:19
78:11 259: 19 503 21 216: 19, 23, 25
Par k 261: 10 204: 23 225: 22
19: 6 20:17 269: 24 282:8 past 233: 14, 15
2156 57:2? 295: 6, 17 203: 14 236511
58:12 116:9 303: 14 pat 239: 20
117:9, 12 ; _ 241: 17
122: 15 partially 75:3 243: 12
43:16 81:2 at oh
135: 16 ticul P 244: 16, 18
168: 19 P11 1e 11 47:2,24 48:6 | o45:13 248: 4
177:21 180:8 2i'8 26:24 pat ches 249: 6
187: 3, 13 57.4.8 281 47:8,22 48:9 | 250:16, 19
281:19 282:7 ; ; 283: 14 253: 7,12, 14,
66: 10 69: 4,
16, 18
U S. Legal Support | ww. usl egal support.com 43

Petitioner Merck, Ex. 1131, p. 350
Merck Sharp & Dohme LLC v. Halozyme Inc.
PGR2025-00053



G egory Pet sko,

Ph. D.

Decenber 04, 2025

267:16, 20, 25 265: 8, 10 212:11, 13, per si st ed
269: 24 267: 4, 10, 12 14,19 215: 24 44: 23
270: 11 281:12, 17, 217: 23 220: 3 | person
271. 13 272: 4 20, 22 282: 3, 225:17,19 21:19 22:7
292: 23 6, 8, 15, 20, 24 226: 21, 23 63: 5, 10, 20
293: 3, 16 283: 17, 22, 25 241: 9, 13, 22, 64:4 73:16
295: 4, 17 284: 4,12, 13, 25 242:1, 9, 89: 17
299: 21 22 285:7 10, 11 245: 18 101: 12, 16
302: 25 pdbs 246: 1,8, 9, 102:1 107:19
303: 3,12, 16 265: 14 10, 13, 15, 16, 108: 19, 25
pat ents PDF 21 247:2,7, 113: 20, 25
14:7, 22 266: 9 12,13,19 114: 23
15:1,4,9 pecu| i ar 275: 2 129: 13
16: 5,6, 8 37: 25 per cent age 130: 21 133:8
17:9,13,19, | peopl e 82:2,5 85:21 | 140:17
21 20:14 32: 13, 23 216:6 225:21 | 144:14
23:22 57:9 40-9 93- 12 297: 16 160: 12, 16
226: 17 95:5 96: 19, per cent ages 164: 16, 19
pat h 22,25 101:1 149: 12 165: 1
63: 17 107:3 157: 25 214: 16 167:11, 13, 17
pat hway 171: 15 per cepti on 168: 16
197: 4, 19, 23, 274: 18, 19 62: 18 172:14
24 297:1 per f ect 173:18, 20, 23
pat hways Pept i de 14:5 16: 2 174:11
95:18 196:23 | 271:9 25:3 58: 10 175:18
pattern per cent 104: 19 i;giiéls’lg
43: 9, 24 29: 15 52: 15, 118:13 178 11
125: 13, 22 18, 19 53: 10 233: 19 182:1 5
126: 15, 22, 25 54:2,8,12 267:14 301:6 189:7’16
127:9, 12, 15, 59: 12, 23 perfectly 190:1i 14
21 128:10, 19 60: 17, 25 91: 24 257:5 193;13'
patterns 65: 23 68: 13 perform 194223 195: 3
43: 13 86: 13 140: 9 158: 1 19911 5 7 ’
Pause 145:11, 13, 20 | perforned 508 3 209: 2
119:1 125:8 150: 6, 20, 23 137: 20 19 217.10"
126: 14 159:5 151: 15,21 232.19 ersona“
211: 24 152: 3, 21 261: 11 PO Y
293: 11 155: 15, 25 273: 22 perépective
P o18: 23 12730 0 pf&;%% 225: 1 101:24, 25
) 159; 13. 14 g ) 144:7, 8, 14
660 267:18 | 169:8.12,20 | PLI 159:21
' ' 179: 6, 8, 13 ’ 191: 23
pdb 181- 15 16 permts 202: 23 290: 8
258: 14, 17 e 97.8 247:6
; : 183: 16 . perturb
259:9 260:1 189 23 per oxi dase 90: 11
oL s 0a 190: 6, 22 285:2 per turbs
SaT 207:9 91:6
264:. 11, 23
U S. Legal Support | ww. usl egal support.com 44

Petitioner Merck, Ex. 1131, p. 351
Merck Sharp & Dohme LLC v. Halozyme Inc.

PGR2025-00053



Gregory Petsko,

Ph. D.

Decenber 04, 2025

Pet er son 84: 2,6 85: 6, 237:5, 10 94: 8
6: 20 9,12 86: 11 238: 20 244:8 | phrased
petitioner 89:6 90:5 245: 16 69: 22
SBTE | mEs | BRI sy
el SKO . . .
13 51:19 18211018 %giiii 36: 9, 24
103: 23 -4 : 37:14 39:5
104:20 116:5 | 107:5 110: 2, 266: 20 100: 6
510" 19 3,13, 17, 24 267: 18, 22 oi ck
211: 15 263: 7 111:12,14 271:5 272: 10 .
112: 21 274: 4 107: 20
282:25 289:5 | 115116, 22 275-13, 14, 15 | 148:18,19
PGR . y . y y .
10° 20 114: 19 276: 14 i%ﬁi&}S
oh 116: 20 278: 10, 17 p161_12 20
91: 2.5 10 117: 25 279:1 280: 1 oL Le
ona 118:11 121:7 | 281:21 picture
5% 123: 13, 14, 17 | 289:13,17,21 | 80:22 123:22
: 125:10 129:7 | 290: 25 170: 20
PH1 ; ; 266: 19 283:5
_ 130: 16, 25 297: 22, 24 :
123: 17 131: 17 299: 25 284:20
Pq%?ll 20 132: 9,13, 21 300: 18 m{?;"f?
11, 133: 1, 6, 10, - :
23: 14, 23 ) PHZQ RELATED 158: 20
20 134:12 83:5 169: 13
24:1 25:5,7, 135: 1, 24 PH20S 206: 20
12,19 26:1, 137: 4 146: 24 78:7. 11 _266: 17
10,19, 23 147:3, 6, 8 83:15 112: 13 | Pl eces
36: 22 37:2, 154:13, 17 phar maceutica | Pile
gé7ié324 160: 13 161:1 || 16:12
. 18, 168: 14, 17 50: 3 pka
41:5 42:7 169: 12 ' , 90: 25 91: 4
50:23 52:8, | 173124 175:4 | Pyt OOV O% | a0e
11,15 53:9, 176: 4, 6 £0: 7 91: 20 126: 1
18_54-17_ 177:8 178: 1, heﬁol 135: 15
57:13,16, 20 12 199: 2 ' 166: 16, 20
59:22 61: 22 202: 2 204: 2, phehoﬂenor] 256: 3, 17
62:1 63:8,22 | 9 207:18 26: 19 50: 14 258: 11 269: 2
65: 3, 8, 14 - 246: 6
208: 13, 15 . p| acenment
67:8 68:17, 216: 10 phenyl al ani ne 207- 22
25 69:1,8,9 219 16 163: 21 164:7 :
70:5, 9, 22, 529: 17 181: 21 p'zascs‘?sg
24,25 72:8 223: 13 phosphat ase 956 12 14. 16
73:8 74: 19, 22812, 19 223: 23 g g
24 75:23 231: 23 228: 17 | . d
78:13, 16, 17 233:2,12,23 | phrase D e s 10 11
79:2 80:1 235: 21 36: 3 69: 14 PP
83:1, 11, 18 236: 5, 25 76:20 78:15
U S. Legal Support | ww. usl egal support.com 45

Petitioner Merck, Ex. 1131, p. 352
Merck Sharp & Dohme LLC v. Halozyme Inc.
PGR2025-00053



Gregory Petsko,

Ph. D.

Decenber 04, 2025

pl asm ds 32:6 33:6 72:20 113: 4 93:9 107:9
228: 15 91: 22 268:7 114: 7, 25 117: 25

pl at e 269: 5 115: 3, 4 118: 11
216: 11 pol ymeri c 203: 10 119: 17,19
237:9, 14, 24 91: 17 portions 123:7,18
238: 1 pol yners 204: 10 284: 6 127:5 146: 24

pl at es 91:19 268:12 | portray 147:3 149: 22
234:9, 20 pol ypept i de 140: 14 152: 9, 20

pl ayed 15: 20, 23 portrayed 153:9, 12
279: 8 32:1,2,7,9, 222:7 159:21

pl ease 14, 24 33: 4, POSA 160:3,20,24
11:2 31:2 11 36:2,7 21: 20, 21 161: 18
59:19 137:10 | 52:8,15 28: 17, 22 162: 4, 6, 23,
172:7 185:16 | 53:10,18 78:6 105: 10, 24 163: 7, 10,
228:3 292:25 | 54:17 56: 22 25 106: 17,22 | 13,14 164:22

pocket 57:16 58:19 108: 5 111:9 166: 3, 13
254: 1, 6 59: 2, 23 114:5,9 167:19
258:19 259:3 | 60:17 61:3, 115: 2, 4 172: 8,11, 12,

poi Nt 25 62: 24 119:16 129:5 | 14,15 175:20
14: 24 22:13 | 68:25 69:1,8 | 132:23 133:4 | 176:5 180:3,
282 41 19 74: 19, 25 139:1 143:20 | 10,17 181:9,
24- 4 63 17 83:1 84:4,5 | 147:6,13,20, | 24 182:3,24,
87.3 8 02117 | 89:6 113:22 | 23 160: 22 25 183: 6, 11,
102 10 133:1 245:16 | 168: 13 18, 25 184: 12
104: 11 271:11 1723, 8 N e T
107: 19 pol ypepti de/ 173:6 175:3 o4 192:1614’
135:20 177:8 | proteins 181: 23 191- 13. 19
180:1 204:18 | 36:14 194: 24 192- 1.5
224: 23 pol ypepti des 195: 15 198:8 209:6’226'6
239:13 242:1 | 52:11 55:17 207: 16 & e 14 0
246 17 57:1, 13, 20 POSAS 253 24
268:18 275:3 | 58:13 61: 19, 65: 2 104: 20 557 16
283:22 285:4 | 22 63:8,22 105: 7 116:9 559 18
286: 1, 3 65: 3, 8, 14 pose 260 22
288: 17 66: 24 67: 8 163: 21 S5 20 288 6
219: 15 83:11, 19 poses 302 14

poi nt s 85:6 94:15 254: 2 posi ti on- by-
75:24 124:18 | 106:18 posi tion posi tion
232:11 242:3 %%ifié 15: 16, 17, 18 117: 24

>[30I arizabilit 133 6. 21 gg ﬂ i?l 24 p0251|8t.|205nal
191: 13 193:1 59: 14 60: 1, 563 28

pol y- P 21 61.2 osi ti oned
57- 13 200: 22 67:12 75:14, | PO O 4

tion 17,18 76: 14 A

pol ymer por : ’ ositionin

24:12. 19 41: 23 69:7 77:11, 12 p _ _g
U S. Legal Support | ww. usl egal support.com 46

Petitioner Merck, Ex. 1131, p. 353
Merck Sharp & Dohme LLC v. Halozyme Inc.

PGR2025-00053



Gregory Petsko,

Ph. D.

Decenber 04, 2025

123: 23 24 251:4 preci se pres-

124: 3,7,12, 257: 20 47:18 88: 14 36: 20 222:13

14 positively 97.4 184:25 | presence
positions 257:17, 18 251: 2 171: 23

15:19 16:7 possess precisely 221: 22

25:7 55:23 79: 4 116: 11 231:19, 23

73:18 74:19, possibilities 171: 22 pr esent

24 75:2,4,21 93: 4 144: 11 250: 23 8:6 30:15, 24

120:7 1a7:14 | POSSIPINTtY PRl g o2l

: : 46:5, 6 Ly :
14853,10 228: 25 100: 19 125: 4, 13
150: 3, 19 possi bl e 102: 3,6 present ed
151: 2, 5, 16 40 2. 16 107: 14, 16 153: 6 250: 24
152: 8 153:16 . . 109: 11 251: 9
154: 2 158: 15 41:22 51:4,5 111:12 i

: ' 64:9, 12 : presenting
%g?;%224 72:20 74: 4 113: 21 158: 14
172;4’173_25 81:6,11 88:4 114;14 presently
194 12 175.0 | 89:25 91:18 134:17 7:17

) ' 99:11 129:20 193:11 preservatives
176: 13, 14 130: 8 132: 6 197: 16 105: 23
179:5 180:7 133 24 ) pr edi ct abl e pr eSér ve
1335182 5 182:10 191 24 292: 4

s &y 9y 195: 16, 24 predi cted d
12.18 : ) preserve
188: 20 23 239:3, 21 137. 22 36:21 73: 4
209:1i 14 16 252:13 predicting 131: 13

R Rl 254:13 73:3 205:1 ;

; : S c reservin
227:1 255:5 260: 20 predi cti on P _ g
256: 22 ; 117:3
257: 9, 22 pozs6s6i.b1|4y gg 5382718 pressed
258: 20 . e 173: 3

. 26: 10 81: 22 11 86: 16
Son 30 102: 14 182: 4 | 161:23 Pressure
264:15 257:1 269: 18 167:21 207:6 preéune

. . pot enti al predi ctions .

ol 10 2999 1779 18 166: 25 | 102: 25 240: 14
300- 11. 14 255: 12 113: 17 Pretiy osg. o5
17,23 302:8, | Practically 193:17, 19 575 16
14 303: 6 196: 16 prej udi ce prevént
o i 272: 24

positive practice 41:5 42:19
99: 7 215: 23 114:6. pr epare 79: 25 81: 19
216: 6, 15’ 18, pr acti ci ng 13:16 134: 24 104 9 132 7
23 217: 3, 17 114: 10 prepared prev{ous '
11,24.223:5, 120:;1 ggg:%i 78: 14 140: 25
6 224:9, 14, pr ecedi ng . .

) 249: 24
18 237:22,25 128: 11 preparing primarily
238: 2, 3,6, 9, 12:5 273: 23 81: 4 127: 12,
U S. Legal Support | ww. usl egal support.com 47

Petitioner Merck, Ex. 1131, p. 354
Merck Sharp & Dohme LLC v. Halozyme Inc.
PGR2025-00053



Gregory Petsko,

Ph. D.

Decenber 04, 2025

15 239: 15 243:5 | production 147: 24 191:1
pri mary 266: 3 278: 13 41:10 281:10 210: 1
31:22 33:24 281: 2 pr of essor property
69: 24 209:1 pr obi ng 7:18, 19 26: 22 96: 22
216: 15 218: 2 137: 24 program 108: 8 165: 16
221:8 probl em 106: 24 191: 15, 16
230: 17, 21, 22 50: 10 208: 22 168: 18 proportion
231:3,11,12 280: 9 286: 23 205: 24 85: 25 86: 4,
2.382.19 pr oceed 291: 17 10
principle 38:19 39:1 progr ans proposed
3.72 22 269:9 pr oceedi ng 101: 2 199:13 141: 23
print 6:9 10: 20 prohibits Prosite
12: 23 14: 3 11:7 13:12 56: 21 128: 1
printed 21: 23 58: 4 proj ect pr ot ect ed
206: 3 proceedi ngs 279: 8 43: 20
printout 10: 4,17 11:1 | projection protective
205: 15 14:8,12 157: 17 88: 20
prior 18:24 19:3 proline prot ei n
178: 15 20:7 282:23 163: 17 15:11 25:7
272:13, 25 process pr onot er 26: 13, 14, 20,
prioritize 32:5 39:2 43:7 228:11, 23,25 27:5,
175:12, 13 41251 42: 20 20, 21 19 28:3
privil ege 44:9 45:15, r onot ed 31: 17, 23, 25
8:10 18 49:21 p36?11 253: 1 32:9,15, 19
privileged 144:3 165:17 prone 33:1,9, 11, 20
12: 10 196: 15 48: 25 34: 20 35: 10,
prize 231. 22 pr oper 15, 21 36: 3,
. 235:19 236:9 i 8,22 37:7,
274: 20 : 75: 10, 12
) 238: 19 : 13, 23 38: 4,
pro . 139: 14
. 275: 21 10, 14, 18
78: 23 rocessive proper |y 39: 3,16, 21
probability P i 61: 21, 25 A0-4 10
. 268: 2,13 : . 23 40: 4, 12,
148: 14 62: 25 63:7,
produce . 19, 20, 22
pr obabl y ) . 23 64:13 :

_ _ 72:21 107:5 . . 41: 2, 3,5, 11,
8:2 9:'9,12 110-13 76:18 78: 7 14,15, 20, 23
41:3 44: 18 : . 79:3 81:8,9 UL

128: 20 130: 2 . 42:1, 21, 22,
93:12 96: 10 . ' 116: 21 8 50 -

291: 17 . 15, 18, 20, 23
112: 23 produced 16, 19 462 13
128 4. 8 %45:4 153:3 219: 18, 24 47239 25
131: 2 TR 242:7 48: 24, 25
175: 10, 13 563 11 28p-5 | 89116 108:2, | 50i5'15 543
176: 8 208: 4 : : 6,12, 21 56:6’62'25.
209: 20, 25 product 109: 2, 13 a5 21 22

U S. Legal Support | www. usl egal support.com 48

Petitioner Merck, Ex. 1131, p. 355
Merck Sharp & Dohme LLC v. Halozyme Inc.

PGR2025-00053



Gregory Petsko, Ph.D.
Decenber 04, 2025

18 69: 3,9, 164: 5,6 protein's 197: 21 203:7
13, 19, 25 165: 7 170: 2 35:6 38:4 219: 18
70:1, 10 172: 20 97: 18, 22 228:22 229:2
71:8,9, 11 175: 22 99:4 102: 4 231:2 275: 2,
72:19 74:11 178: 14 proteins 6,7,10 277:1
76:6,7, 17 183: 20 26:11 27:12, 296: 22
77:9 78:17 184:16 185:1 | 24 28:9, 18, 297: 19
79:19, 25 194: 20 23 29:1, 18, pr ot ocol
80: 2 82:15, 195:1, 11, 16 20 30:5, 16, 236: 18
23 85:8,9 196: 1, 2, 13, 22,25 31:1, 238: 17
87: 2, 10, 15, 14, 18 197: 8, 12, 15, 19 pr ot on
16 88: 5, 10, 11, 12, 18, 21 34:17 36: 15 90: 23 91: 4,
19, 22, 23 198: 10, 15 37: 25 38:22 12
89: 13, 14 199: 24 39:1 40: 9, provi de
90: 4, 17 200: 1,5, 16 10, 17 41:8, 107: 24
92: 4, 5, 20, 201: 11, 15, 18 42:4,8 : :
22,24 95: 12, 17,20 202:1 43: 15, 19 %%g;ii 266:4
18, 23, 24 203: 8, 15 45: 4, 6,7, 19, 285: 15
96: 12, 20, 23, 207: 18 23 46: 16, 18, 287: 16
98: 6, 8, 9, 15, 219:23 220:7 | 49:15, 17 10 3 205: 14
24 99:8, 12, 223:19 50: 6 57:6 263° 9 276 15
13, 20, 21, 24, 228:13 62: 1 65: 10, 5858 286 19
25 100:1, 11 231:19 25 66: 3 C des
102:11,17,19 | 235:21 67: 13 68: 14 F”£39'253147'6
104: 21 237:10 238:5 73:8 76:1, 2 - )
105: 14, 17,20 | 239:6,9, 12 78:21 80: 4 providing
106:2 108: 11 | 241:5,12 82: 16 83: 23 14:21 101:23
110: 21 242: 3.6, 8 84:1,2,6, 11 | 1224 263:21
111: 20, 21, 24 247: 4, 20 85:12 87:11 | Proximate
116:20 117:3 | 251:20,22,23 | 94:2 95: 13, 198: 6
124:13 252:8 254:21 25 96:2,7 proximty
129: 7, 21 255: 3, 5, 11, 100: 5, 6, 7 157: 19
130: 19 23 256: 10, 101: 15 pr oxy
131: 18, 22 12,14 257:18 | 102:20 105:8 | 75:10 87:2,9
132:3,8,9,14 258: 2,21 107:5 108:1 publi cation
137: 14, 18 259: 6 260: 3 110: 24 128:4 | 110:6,11
139: 9, 12, 14 264: 16 133: 12 277:3 278:16
140:5 141:18 269: 13 134: 18 publ i cati ons
142:10,11,15 | 275:23 139: 16, 17 272: 13
143: 7, 17 276: 2,14 157: 22 publ i sh
144: 1 145: 4, 277:12 168: 13 128: 25
19, 22 146: 2 281: 15 170: 5, 24 i
147:8 148:7, | 284:7,18 1721 19 publ 3 5hed
20 157: 15,16 | 296: 21 174: 11 178: 2 120- 18
160: 13 297: 11, 13, 179: 8, 13 575. 18
161: 2, 15 17,24 298: 3, 183: 3, 17 279: 6. 21
162:1, 3 6,11, 18 184:1 186: 20 '
163: 10 196: 23

U S. Legal Support | ww. usl egal support.com 49

Petitioner Merck, Ex. 1131, p. 356
Merck Sharp & Dohme LLC v. Halozyme Inc.
PGR2025-00053



G egory Pet sko,

Ph. D.

Decenber 04, 2025

pul | 246: 25 randommess
169: 15 0 249: 18, 24 255: 16
purely 254:9, 13 range
34:18 qual i fication 255:4 262:2 29: 15 152: 3,
purified s 269: 12 21,22 157:9
96: 20 37: 24 298: 15 174:5 224:8
pur pose qual ity questi oni ng 227:11,12
105: 8 154:21 | 202: 18, 20, 9:24 ranges
160: 6 24,25 203:1 guesti ons 152: 4
174: 18, 22 204:5, 10 8:6,7,8 rare
208: 17 205:6,7,17 17:12 18:4 197: 13, 15
275: 19 206: 7,9, 10 22:11 33:10 246:5, 6
pur poses quanti fy 95:7 162:16 |rarely
105: 9, 18, 24 82: 4 235: 20 303:21 304:8 | 111:18
161: 11 quant itativel qul ck 208: 14, 15
pur sue y 154:10 rate
285: 16 158: 17 Qui nn 43:9,12
pushi ng 243: 24 6:9, 22,24 45: 23 105: 18
97:9 quest i on quite rating
put 8:10, 13, 16 81:22 90:7,8 181: 13 229: 9
13:22 16: 16 9:25 12:16 119:12 245: 18
34: 24 56: 16 37:1 60:2 196: 24 ratio
62:19 80:5 63: 14, 15 204: 19 229: 7
109: 1 120: 24 64:3 76: 16, 218:24 221:4 | ationali ze
123: 22 21 77:3,5,7 |quote 89: 4
159: 21 78:1 85:5 252: 15 reach
161: 17 90: 20 92: 9, quoti ng 46° 13 102: 16
163: 17 14, 15 97: 186, 122: 14 123:8 | 109: 17
166: 10, 16 21 98:1 269: 24 166- 12
168: 18 100: 15 173: 11, 13
178: 23 113: 12 R 186: 14
187:25 201:8 130: 13 187: 16
230:1 234: 3, 133: 17 R176 256: 19
22 235: 14 140: 25 270- 3 r eached
250: 10, 12 154: 14 raise 258: 11
257:16 163:1, 6 22:12 288:7 |reaches
266: 11 172:19 174: 7 e ed ' 38 20
putting 176:8 182:21 raL1|63'67 reaét ive
156:9 192:8 183: 9, 15 ' 935- 17
Py ol 185: 13 ranbl e :
158: 12 188: 22 98: 25 read 110
: : 192: 13 ran : :
267: 13 200: 8, 23 random 141: 24 _
282: 10, 14, 15 | 203:6 208:1 47:14 106:19 | 211:22 228:1
283 11, 18 220: 21, 24 116: 12 264:6 | 236:19 _
221:1 222:22 | randomy 244: 21 262:5
243:16,21,23 | 256:12 268:8 | 270:7,25
U S. Legal Support | ww. usl egal support.com 50

Petitioner Merck, Ex. 1131, p. 357
Merck Sharp & Dohme LLC v. Halozyme Inc.
PGR2025-00053



G egory Pet sko,

Ph. D.

Decenber 04, 2025

303:5 221: 9 recreate 178: 21
readi ng 224: 15, 17 284: 14 189: 22
101: 10 236: 13 red 192: 18
106: 16 244: 17 266:1 151: 16 refers
126: 10 293:9, 12, 21 156: 12 171: 3 127: 25
246: 16 247: 3 | recast 204: 4, 15, 17, refi nenments
299: 20 97: 16 20, 25 206: 21 170: 3
303: 16 recei ved 265: 3 refl ect
r eadout 13: 6 263: 19 red-col ored 97: 23 153:8,
117: 24 recent 253: 2 11 154: 18
184: 10 218: 9 9: 14 refe refl ect ed
224:1 238:23 | recess 23:19 24: 11, 113:5, 8
239:1,2 51: 15 53: 3 21 27:18 160: 7
readout s 103: 19 28:4 32:13, refl ects
219: 13 115: 17 168: 4 25 33: 4 60: 16 153: 15
r eady 210: 15 38:6,9 61:16 | regarding
106: 12 211:11 250:6 | 67:16, 19 16: 4 198: 11
r eal 289:1 304:5 72:7 82:17 262: 24
113: 12 recogni ze reference regi on
realize 13: 13 132:23 14:24 16: 24 26: 24 27: 2
234: 22 133:4,9 33:2 60:12 80: 6 129: 21
reason recol | ection 65:24 277:10 | 130: 16, 18,
8:21 82:12 54:13 ref erenced 22,23 131:19
88:9 96: 9 r econbi nant 22:3 52: 17 135: 2 136:11
157: 12, 18 237: 10 53:14 84:2 142: 6 143:5,
209:1 303: 11 |record 94: 20 7 145:5
r easonabl e 6:3,16 7:12 | references 164: 6 204: 11
48:3 179: 16 51: 14, 16 10:24 18:9 205: 2 259: 22
189: 19, 24 52:24 53:2,4 | referencing 271:9, 20
190: 15, 17 103: 18, 20 121:5 302: 23
reasoni ng 115:16 116:2 |referred regi ons
165: 17 120: 7 168: 2, 24: 4 31:7 35: 21 169: 22
f easons 5 194:3, 8 32:19 46:3 195: 16, 18
14: 14, 15 195: 20 65: 25 67: 14 197: 11
87:17 96:6, 8 210: 13, 16 73:6 111:2 206: 14 253: 2
105: 20 211: 3,9, 12 referring 256: 18 260: 2
176: 24 250: 5,7 17: 4, 17, 20, 275:22 292:6
186: 19 273:3,8,9 23,25 18: 3 regul ar
204: 16 280: 4, 22, 24, 21:18 22:18 49: 16
recal | 25 281:6 23:11 24:8 reiterate
29: 15 54: 6 286: 13 31:5 38: 14 272: 22
94: 21, 23 288:24 289:2 | 70:3, 24 rel ated
110: 20 304: 4, 6, 10 86:8,25 97:6 16: 20 28: 14
125: 12 records 108:7, 12 82:22 83:14
135: 16 207: 9 20:13 126: 15, 20 261: 11
214: 2 recover ed 128: 2 129: 16 263 12
216: 21, 22 140:5,9 138: 10
145: 18 140: 23
U S. Legal Support | ww. usl egal support.com 51

Petitioner Merck, Ex. 1131, p. 358
Merck Sharp & Dohme LLC v. Halozyme Inc.

PGR2025-00053



Gregory Petsko,

Ph. D.

Decenber 04, 2025

rel ating remain report 300: 5
210: 20 88:6 100: 13 103:2 127:20 | requests
216: 20 remai nder 202: 17 12: 17
220: 20 143: 7 203:25 252:5 | require
261: 20 272:9 | r emai ned 299: 19 27:-3 109: 7
relationship 269: 4 reported required
69:11 70:4 r enenber 128:12 61: 17 129: 24
77:25 82:15 31:'6 45 6 137:13 140: 8 137: 3
122:13 48:6 56:7 146:19 143: 21, 25
rel ative 80: 21 83: 14 187:13 requi r enent
40: 21 41: 24, 84:25 85:1,2 | 212:15 216:5 | 37.20 68:13
25 42:5 109: 5, 22 231: 24 r equi r enent s
53:14 79:5 110: 6, 11 reporter 25:11 59: 11
92:24 94:5 111: 3,7 6:14 28:19 requires
124:7,12, 14 135:4 145:15 | 37:17 123:25 | 455 g0 25
196: 15 187:10 206:7 | 175:1 195:19 | _=°0 =5
212:11 219: 25 262:23 300:5 | "SI T N0
216:10 217:4 221: 20 reporting '
224: 22 223: 21 77:22 142:2 | 'escreened
225:12 251:5 | 224120 227:4 | 143:2 225:10 | 241:20
258:1 290:25 | 237: 15, 16 298: 5 resear ch
rel eases 256:8 262: 17 | represent 334;2215
104: 8 264: 15 220: 4 249: 4 :
r el evant 265: 24 261: 19 resembl e
25:2 123:13 266: 3,6 263: 10 264:7 297'3
reliable 283:7 293:14 |representatio |'e€side
203: 21 299: 20 n 714
206: 14 renenberi ng 156: 22 resi dua
reliably 193: 16 157: 24 141:9, 15
203: 9 remove 158: 5, 6 241;20
relied 132: 6 represents resiaue
121: 22 r ender 70: 8 5656'18
146: 18 266: 21 r epr oduce 66;10 84'17
148: 21 182: 6 | repeat 58: 16 88:2 90: 20,
relief 59: 18 292: 25 | r epr oduced 28 23
285: 16 repeat ed 52: 4 116 25
288:8,9 32:5 217:12 | reproduci bl e 123-7.9 10
rely repeati ng 242: 13 11 126: 25
101:4,6,7,9 188: 4 request 153: 19
120: 21 193:9 | repl ace 263: 10 161: 21. 25
214:12 158:4 199:14 | 287:24 162: 2 166: 7
relying repl acement request ed 9 167:6 ’
121: 18 9:17 28:19 37:17 171: 15,17, 18
122: 11, 23 repl acement s 123: 25 172: 9, 15
204: 9 285: 25 300: 12 303: 7 127:14 133:2 173: 14, 19
286: 2 175:1 195: 19 175: 21 176:5
U S. Legal Support | ww. usl egal support.com 52

Petitioner Merck, Ex. 1131, p. 359
Merck Sharp & Dohme LLC v. Halozyme Inc.
PGR2025-00053



Gregory Petsko,

Ph. D.

Decenber 04, 2025

180: 11 171:9, 24 287:1 254: 24

181: 18, 19, 20 172: 23 response 255:19 272:2

182: 8 184:10 173: 17, 25 263: 10 293.7, 25

185: 2 191: 4, 174: 6, 19, 20 287 24 296: 16

19, 2 175: 5,9, 12, responsi bl e 298: 23

209: 22, 23, 24 14 176:17, 24 69: 8, 14 resune

227:12 177: 15 70:7,11 103: 13

257:17,18 178: 24 76: 14 resynt hesi zed

265:20 268:4 | 179:3,10,20 | responsive A

291:10 301:8 | 180:9 190:22 | og5-1 retain

3Qi;435 %géii’296'17 rest 88:13 89:1
residue's : : : - :

166: 5 198: 14, 22,24 | 159 4 8 760,50% 14
resi due- by- 199: 17 _ 141: 18 160: 14 176: 6
resi due 204:21 227:7 | 143: 16 ret ai ned

202: 24 251:16, 23 148: 20 74:8,9 75:16
resi due- 252:13,17,20 | 157:16 164:5 | 76:1 77:18
mut at ed 253:21 165: 15 188:3 | 163:11

111: 13 353;1910'18 255:5 258:2 | retai ning
resi dues 229312 23 259:5 81: 3

34:2,12 Ta restate retains

53: 24, 25 AT 222: 22 75: 9

54:3 56:1 . restraint reticul um

66: 11, 25 S 103: 7 41: 15

?;.gi7éél, 266:1%,24 resyrict return

20'13 73:1 267:2 270:3, | 56:16 22: 15

6.7 74:7 8 10, 14, 15 168:23,24 280: 11, 13

2%.21 89 7 271: 18 203: 19 ret ur ned

13 17 91:8’ 290: 1,2 resttlcted 281: 13 291:4

92-22 116:-11 | 302:7 303:10 | 174:5 reveal s

122 25 resi st restricts 143: 3

123: 18 97: 22 55: 23 revi ew

12510 resi st ant rests 11:18 18: 22

127: 4 128: 19 293:12,14,15 |result 20: 23 21:6,7

129:11, 17, 23 r esol ved 41: 10 43:6 224: 13

130: 3 134: 1 286: 17 46: 10 164. 2 236: 17

148: 7, 16, 17 287: 25 288: 2 242: 13 267: 16

151: 10 respect 246: 2, 3 299:18

154: 2, 5 91:1 192: 14 256: 20 revi ened

157: 2, 6 141: 6 108: 11 %giiélgi19

158: 2,11 results : 16,

161: 4 respona 35:18 137:2, | 20:1,12,17,

163: 11, 23 287: 25 13 198:12 20 21:5 58:1

164:3 166:3, | responded 202: 10 94:14 116: 14

25 167:2 12: 17 284: 24 223: 17 227:9 131: 16 293:7

U S. Legal Support | ww. usl egal support.com 53

Petitioner Merck, Ex. 1131, p. 360
Merck Sharp & Dohme LLC v. Halozyme Inc.
PGR2025-00053



Gregory Petsko,

Ph. D.

Decenber 04, 2025

revision 16, 23 98:4,9 158: 4, 13, 18, 22,23 226:1,
263: 1 100: 3 101: 21 25 159:8, 13 4,14, 18, 21,

rid 103:7, 17 161: 12 24 227:6, 13,
96:1,2 194:5 106: 7 109: 10 162: 18 17, 24, 25

ri ght 110:7, 10 163:5, 24 228:18, 19
7:23 8:19, 21 112: 17, 24, 25 165: 24 229: 10, 14
9:17,18 11: 4 113: 6, 11 166: 19 230: 6, 24
12: 4 13: 4, 22 114: 7 167: 23 168:1 231: 10, 13,
14: 8 16: 3, 23 115: 14, 15 169: 3,8 16, 21, 23
17:16 19:1 116: 12, 15 170: 13,17, 21 232: 4,14, 21
20: 16 21: 4 117:4,7,19 171: 3, 10 234: 2,4, 12,
23: 16, 20 118:1, 23 172:1 173:16 20, 25
24:2,5 25:5, 119: 23 176:9 177: 4, 235: 19, 22
8,13 26: 14 120: 19 9,13 178: 3, 236:1, 12, 22,
27:3,10 30:3 121: 8, 10, 25 8,9, 11, 25 25 237:6,12
31: 21 32:17 122: 3,7, 13, 179:1, 17, 20 238: 12,17, 25
34: 23, 24 25 123: 2,7, 180: 5,9, 12, 239: 4,17, 22
36:7,10 37: 4 10 124:4,8 14 181:1, 5, 240: 3,7
38:9 39:4,13 126: 1,9, 21 8,13 182:16 241: 15, 21
42:13 44:7, 127:1,6,7, 20 183: 23 242: 22
17 45:1, 10, 128:7, 8,15 184: 14 243: 22
24 46: 4, 18 129: 3 186: 10 188:5 244:7,13, 14
47: 16, 25 132: 10, 14, 21 189: 10, 25 245:12
48: 18, 19 133:7, 16 190: 21 246: 18
50:8 51:12, 134: 12 191: 22 247:. 24
13,22 52: 6, 136: 19 192: 15, 16, 21 248: 14, 21, 25
11,17 53:1, 137: 4, 14 194: 23 197:1 249: 14, 20, 25
15 54:2,8 138: 3, 24, 25 198: 1, 6, 18, 250: 4 251:1,
55: 14, 16, 20 139: 21 21 200: 11, 11,17 252:9,
56: 6, 15, 23 140: 1, 4, 6, 13, 22 201: 3, 25 253:. 17
57:7,13 59:5 10, 11, 13, 16 4,17 202: 3, 255: 14
60: 8, 14, 16, 141: 21 18, 21 203:15 256: 23 257:3
19 61: 3 142:7,9, 17 204: 16 258: 16
65: 16, 25 143:10, 12 205: 9, 25 259: 15 261:2
67:8,13 144: 20 207:6, 14 262:7,9, 20
68: 22 69 16 145: 5, 8, 14, 209: 8 210: 25 263: 22
70:1, 16, 25 20, 23 146: 3, 212: 8,12, 23 265: 17, 21
71: 4,18 6, 16, 20, 24 213: 3,4, 14 266: 17, 21
72:14 74:9, 147: 3,5, 8 214: 13, 18 269: 11, 18
13 75:9, 11 148: 15, 21, 24 215: 20, 25 270: 13, 14
76:5, 22 149: 4, 10, 15, 216:7,12, 16 271: 6, 16
77:12, 14, 20 20, 23 150: 1, 217:6 218: 6, 272:9, 18
78:18, 22 4,24 151: 14, 21 219: 15, 273:8, 15
85:22 86: 1 17 152: 4 19, 24 220:1 274:17 275:1
87:13 91: 3, 153: 10 221:16 277:13
11, 14, 19 154: 8, 19, 22 222: 2,12, 18, 278: 15, 22
92: 16 93: 3, 155: 11, 14, 25 223:7, 14, 279: 10, 15,
4,15 95: 14, 15, 24 156: 4, 18, 22, 24 18, 24 280: 3

12, 13, 20, 23 225: 2,12, 18, 281: 19, 24
U S. Legal Support | ww. usl egal support.com 54

Petitioner Merck, Ex. 1131, p. 361
Merck Sharp & Dohme LLC v. Halozyme Inc.

PGR2025-00053



Gregory Petsko,

Ph. D.

Decenber 04, 2025

282:1,6,19 255: 15, 21 says score
283:8, 13 runs 16: 25 126: 23 202: 21 204:5
286:5, 14, 22 261: 12 128: 9, 10 212: 10
288:4,5 268: 16 138: 11 214: 12
289: 5, 25 Ryan 225: 17 scores
290: 3, 8, 11, 6 19 232:9, 25 205: 17
13, 14, 19 235:5 249: 6 scranbl i ng
294: 18, 25 S 300: 10 303:5 130: 2
295:1,8,21 scal e screen
%gg:%'%go-1 sanpl e 59: 6 62: 10, 145: 25
oo 14 | 217:4 234:3, | 1920 177:3 1 216:15 218:2
1%1?9325.14, 8 236 4 scanni ng 221:8
BOé'Zb 237: 8. 14 264: 15 230:17, 21, 22
304;1 3 sanpl es scattered 231: 4,11, 12
rlg[d 216: 14. 19 scenario screening
3422 922' 7 223: 3 80:14 81:1 106: 20 107: 4
rise 232: 2,3, 16, 90: 14 117: 2 238: 19
72: 22 50 236 6 163: 16 SEAP
RNA 238:2,9 schedul i ng 228: 13, 16
44:5 244: 11 251:3 9:8,9,11 229:8 235:24
TObUS.t satisfied schenme 236: 3, 22
236: 10 247 14 153: 14 search
rock satisfy 154: 6,7, 18 178: 2 269: 6,
45: 10 58: 20 65: 3 155: 10, 17 7
role save 157:1 159:1 second
124:25 279:7 |~ 5g5. 91 206: 18 16: 19 52: 24
room saved school 60: 10 117:2
9:1,3,5 265: 24 7:19, 21 120: 5, 24, 25
281:7 saviﬁg scientific 125: 18
Rosett a 266: 1 128:12 126: 6, 12
273: 25 274:2 sa iﬁ scienti st 140: 25
r ough 8;.&’70.23 38:12 98: 14 146:13 188:7
297: 16 : : 278: 19 193: 24
76: 4 78: 20, S 2 210 21
roughly 23 86:7, 10 scientists 211;22 216: 4
: 108: 17 : :
routine 119: 15, 16 278: 22, 24 gif:%g 21
104: 14 133:15 137:1 | 279:25 5473 251: 12
row 142:9 164:7, | Scope 2953 13
60: 10 19 169: 11 84:12, 16, 19 596 11
301: 17, 23 189: 23 114: 6, 10 :
rul e 198: 17 134:7 301:12, 14, 15
196: 8, 22 208: 12, 14 174:13, 16 secondary
fun 213" 11 175:7 176:21 | 33:20, 23
202: 16 283: 9, 15, 16, 224: 24 34:1,7,16,21
554. 23 18 35:3,7,20
. 36: 18 38:7
U S. Legal Support | ww. usl egal support.com 55

Petitioner Merck, Ex. 1131, p. 362
Merck Sharp & Dohme LLC v. Halozyme Inc.
PGR2025-00053



G egory Pet sko,

Ph. D.

Decenber 04, 2025

40: 11 167:3 151: 12 111: 11 59: 24 60: 13
296: 12 155: 12, 24 189: 17 270: 4
297: 10, 13, 23 157: 23 209: 25 sequence
secrete 164: 12 sel ect ed 15: 20, 25
87: 15, 18, 20 170: 11 176: 24 23:7, 8, 14,
138: 23 178: 19 200: 10 15, 18, 24
139: 7,12, 17, 185: 5, 21, 22 sel ecting 28: 2 29:12
18, 25 204: 3, 24 169: 19 31: 24 34: 4,
secret ed 205: 17 sel ection 13 35:13
87:12, 22 206: 17,19 179: 3 41:1 44:6,7
88:1,21 89:5 | 210:23 216:1 | 44 ¢. 45: 16, 22
142:5 145: 16 220: 17 : 49: 11 52: 16,
146:2 239'7, | 221:14,15 assoc ate 20 53: 10, 13
10,12 241:15 | 222:6 233:1, | o1t aating 54:2,9, 12
: 10, 16, 21 . ;
917 o4 235: 23 49: 22 20 6 13,17
socr ot es 242: 15 S%&g_6 18, 22 59: 12,
139: 10 243: 20 % 23 60: 17, 18,
secretion 244: 23 245: 6 | sending 55 61- 1
: 203: 12 .
87:9 139:21 | 220:20 65: 23, 24
1418 251:7, 8 sense 66:2 68:13
sect i.on 255: 21 36:4 92:7 69: 7, 12, 18,
596 4 227- 8 258: 23 107:12 73:25 74:3,
544- 20 252- 5 iggéngélié %é?3i§ 6,19, 21, 25
: ' 19, : 75:2 84:5
%gg;%i bgg. g | 264:25 265:5 | 168:12 196:5 | 107:9 111:12
o : 267:16 270:2 207: 2 112: 22
S%gfgfns 275: 8 218:17,18 116: 10, 16, 22
: 277:18, 20 298: 5 119: 20
see 279: 14 sensi bl e 127: 10
1212915211 287: 18 288:7 163: 20 128: 11 129:8
- 19, 289: 15 164: 15 130: 16
17:2 18:14 296: 21 sentence 131: 13
ig-il3gélg . 299: 8, 24 116: 8, 19 133: 13
: 03, 301: 8, 25 128: 11 135: 1, 7, 8,
3252078751 302: 9 142: 20, 24 10, 23
: : seei ng 234:6 252:16 148: 10, 11
93;22’25_ 185: 2 216: 22 | sent ences 167: 8
234?3 28f}16 219:4 301:25 | 141:2 168: 11, 15, 17
109- 1 112-3 | Seeking separat e 169: 4, 11, 14
113 18 147: 6 258:5 195: 17 170: 12, 23
117 18 288: 9 separ at ed 171:3
120: 18 segment s 40: 15 195: 7 izziézi%g’14
; 169: 22, 23 : ;
124: 24 200. 6 Sept erber 176:22 178: 6
135: 4, 13 | ect ' 182:7 185:3
U S. Legal Support | ww. usl egal support.com 56

Petitioner Merck, Ex. 1131, p. 363
Merck Sharp & Dohme LLC v. Halozyme Inc.

PGR2025-00053



G egory Pet sko,

Ph. D.

Decenber 04, 2025

200: 1, 2, 10, 94:1 102:5 shar ed shown
13, 16, 17, 21, 113: 3, 14 17:17 66: 14 258: 25
25 201: 4, 9, 118:1 133:16 | 72:16, 18 shows
11, 12, 25 136: 2, 8, 11 73:7 121:7 123:17, 23
202:6,7,12 152: 5 156:23 | 132:20, 25 124: 2,6
203: 8,12, 13 177: 11 133: 6, 10, 11 147: 1
204:18 207:8 179: 12 171: 25 sic
270: 4 271: 14 180: 13 282: 11 141: 6
274:4 289:21 | 186:20 187:2 | shares si ckl e
290: 19 190: 3 194: 10 133: 16 42:10 47:1,
299: 25 199:3 237:23 | @7 si de
sequences 264: 8, 14 34: 9, 10 299- 12
29:3 34: 22 266: 20 180: 20 Si dl e
52:17 53: 14, 291: 23 597- 17 6_19’20
58.10 50.3, | 155 56:25 303, 22 si gnal,
58: 13, : : .
10 60: 12 57:3 79:23 | a0 4% 236:22, 24
62:24 631 | 157:21 1656 | SMI! si gnature
124 : : : . .
67:2 72: 24 186: 10 38'2599'12’ 11:8,12
74:8 78:24 223: 25 shifted si gned
83:5, 14, 17 255: 18 90: 17 92: 23 11:19
84: 4, 13,19 setting : : si gni ficance
107: 15 144: 13 r?ii4 33:12 291:9
114: 20, 22 shitts 292:7 293:4
130: 6 169:2, | - 180. 13 91:21 93:7 | sjgnificances
15,19 178:10 | 159:17, 24 short 201: 11
184: 18, 22 160: 3 190: 13 8.8 54:10 si gni ficant
200: 20 287 4 197:24 250:1 | 72:25 171:8
202: 13 290: 10, 13 short hand 202: 12
203:10 275:1 201: 5 t?4:7 265: 19
291:4,5 show 291: 18
served selvzeor:azlz 74:3 146: 23 296: 19, 22
286: 6 198: 10 239: 3 157: 13,19 significantly
sessi on 255: 18 240:19 260: 21 298:1
265: 22, 25 shadi ng 291:12,14 simlar
282:10, 14,16 | 300: 15 297: 22 117: 8
set shape showed 171: 18, 19
40: 19 58: 20 34:5 6 48: 7 87:22 141: 4 184: 19
62: 25 65: 2, 191: 12 257:-2 | 216:23 251:3 | 191:1,25
9,14,20,21, | ghapes showi ng 206: 11, 19
22 66:14, 17, 39 9 118: 9 127: 4 210:1 237:20
24 70: 13 h : 170:5 219: 16 291: 3, 23
73:7 74:18 | %2 7.4 222:10 242:3 | 298:1
75:8 77:8,16 | 7.3 78 12 251: 23 simlarities
86:8 89: 14 122: 12 292:1,3 121: 6, 19
U S. Legal Support | ww. usl egal support.com 57

Petitioner Merck, Ex. 1131, p. 364
Merck Sharp & Dohme LLC v. Halozyme Inc.

PGR2025-00053



Gregory Petsko,

Ph. D.

Decenber 04, 2025

simlarity sit 101: 12, 16 snal |
169: 3 254: 14 255:7 102: 2 108: 19 14: 3 35: 2
si npl e 268: 3 113: 25 41:21 100: 5,
64: 8 255: 4 site 114: 23 8 148: 15
258: 6, 8 27:6,7 76: 11 129: 13 157: 9 253: 25
262:1 267: 3, 79: 19, 20 130: 21 133:8 274: 24
9 285:9 88:2 90: 11, 140: 18 285: 20
297: 12 13, 22 91:6, 144: 14 291: 24
si mpl er 16, 22 116: 25 157: 25 smal | er
166: 10 221:3 121:19 160: 12, 16 58:25 62: 10
simply 122: 25 164: 16, 19 114: 2 263: 15
33:8 41: 13 124: 8, 15 165:1, 2 Smar t
151: 7 199: 12 164: 4 165:12 167: 12, 13, 17 128: 1
204: 17 252:1, 15, 18, 168: 16 smart er
237:16 267:2 | 20 254:22,25 | 173:18,20,23 | 9g9:1
269 12 255: 4 257: 2, 174: 11 Sol ubility
208: 13 5, 6, 24, 25 175: 18 111 5
Si mpson 260: 16 268: 6 176:2, 14 sol ubl e
19:2.7 20:7 269:3,4,7 178:12 182:1 | "5 90 223: 22
sinmul ati on 271:6, 8,15 189:7, 16 223'17 .
254 24 291: 19 190: 11 e
255: 16 292:2,4 193: 13 >50: 15 235: 6
si nul ati ons sites 194. 24 237:10
255- 21 82:23 91:21 199: 2, 5 I ved
556 11 183:5 253:3 | 208:3 209:2, | SC VFC
sinuftaneous %ggfig 22 sé?l%iz:lo solvént
72:29,100:21 1 269:13 15 108: 25 158: 10 162: 1
214. 29 294.3 | 271:21,22 177: 12 123132,24
2273 241 1 289: 25 skills Ve
562- 16 sitting 165: 3 so Ventb
589 22 258: 10, 15 skim a01°5€83_56' 166 93
Sing{e 265:7 283: 19 106: 11 Ao
37-8 41: 4.9 | Situation 121:13, 15 S°2p97'_51t5' cate
19 85-14 107: 8 119: 22 | skip :
T si tuati ons 271: 10 sort
109: 6, 16, 18, . 79:22 108: 9
19 111: 10 35: 24 sl ant 117-1 141 11
. i 72: 1 : :
112: 14 si ze _ 143 15
143: 3,9 85: 22 86: 10 slightly 206:17
147: 16, 17, 131:1 157: 6, 63: 13, 14 :
20.23 165: 7 8,10 166: 15 91: 23 119:11 SOU“Q _
175-19 177:8 | 191:18 256: 15 193: 24 220:3
192: 15 si zed 260: 17 sounded
228:11, 19 260: 21 297: 15 185: 14
253:24 282:4 | skill sl oppy sounds
296: 15 21:19 22:7 32:11 33:3, 12:9 87:3
singly 63: 5, 10, 20 18 96: 17 112: 25
112:13 73: 16 98: 6 113: 10
U S. Legal Support | ww. usl egal support.com 58

Petitioner Merck, Ex. 1131, p. 365
Merck Sharp & Dohme LLC v. Halozyme Inc.

PGR2025-00053



Gregory Petsko,

Ph. D.

Decenber 04, 2025

198: 16 282:1 226:1, 3 281: 25 142: 21
source 235: 23 st abi - 181: 21
201: 15 296: 12 303: 2 89: 1 233: 21
231:12 specifically stability 236: 16
sour ces 22:18 27:15 46 12 936 starts
223:19 94:11 124:14 96: 12 97: 18, 44:18 126: 3
243: 11 147: 9 150: 19 24 98:6, 11, 142: 24
space 152: 24 13, 15, 21, 23 225: 14
66:2 111: 20, 157:13 99:7,9, 21,25 227: 22
24 142: 14 253: 23 254:8 103: 3,5 233:1, 11
195: 6 266: 21 279: 22 105: 21, 22 244: 4 248: 16
269: 8 286: 24 111:1,5 261: 13
spaci ng speci fication 131: 17 state
126: 20 17:23, 24 255:13 7:11 35:22,
span 94:18 276: 13 23 37:9
46: 3 speci fied 294:17 295:7 38:21 41:6
spati al 271: 22 296: 9 298: 3, 45:1, 19
90: 14 92: 23 289: 21 11 302: 18 46: 14 61: 15
93:8 124: 6 speci fies stability- 65:1 97:7,8
195: 17 53:9 55:17 type 98:17, 19, 22
spatial ly speci fy 108: 7 242516
195: 12,15, 25 55:10 237:11 | stabilization 243: 8,12
196: 12 spectroscopic | 99:5 100:4,9 | 2547
197: 7, 10, 14 297: 9 102: 4 sta{ed .
speak spectrum stabl e 18: 8 139:6
19: 14 39: 25 22:8,13,25 35: 23 36: 8, igg;gg 183 0
51:19 103: 23 41: 18 151:8 23 37:13 : S
104: 1, 3 specul at e 44: 22,25 190: 6 206: 8
155: 6 249 11, 17 45: 2, 3, 10, 286: 8 288: 6
27:15 37:5 62: 22 21 88:6, 23, : 1 22,
68: 16. 19 : 24 99: 14, 18 24,25 30:1
. 16, specul ati ve 36: 12 49: 18
71:14 191:8 26: 15 stably o 199 10
246: 6 h 41: 10 : :
Specli es 157: 8, 21 140- 19
23:19 57: 8 : 229: 13 234:8 .
) splice . statements
16,19 72: 17 . 235: 15
18 85:12 start . :
: ) spoken : : 261: 19
112: 23 270:5 Y ) 107: 10 108:5 | states
specific spot 160: 16, 17 38:19 39:2,8
16:7 23: 12 260: 10 169 25 177:4 | 40:3 179:4
30- 2 68- 19 spotg 292: 14 196: 14 254:2
86: 25 137:23 | 161:13  Istarted st at us
144- 4 17517 | 299113 28517 | "50:23 274:21 | 245:8
: spr eadsheet : sta
186: 23 _ _ starting y
225: 15 12: 20 13: 3, 22:23 53:7 97:8 280: 4
5,7,13,16 63: 17 107: 19
U S. Legal Support | ww. usl egal support.com 59

Petitioner Merck, Ex. 1131, p. 366
Merck Sharp & Dohme LLC v. Halozyme Inc.
PGR2025-00053



Gregory Petsko,

Ph. D.

Decenber 04, 2025

st ayed 260: 19 12,13, 15, 16, 123: 16
247: 4 structural 17,20 113:16 154: 13
st ayi ng 65: 4, 15, 17, 117:4 120: 9, 172: 25 207:3
280: 21, 24 18, 20 66: 1, 16 121:24,25 | 265:8 274:23
step 4,6,12,13,23 | 123:17 124:4 | 275:22
9:1 231:22 68:7 72:8,13 | 129:14 277: 10
234:2,19 94: 9, 12 131: 23, 24 291: 4, 21
235: 20, 23 113: 15 132: 10 297: 23
280: 6 132: 20, 24 133:11 struggling
st eps 133: 5, 10, 20 134: 11 86: 6
85:4 178:11 134:20 166:9 | 135:5,8 st udi ed
238: 18 172:21 195:6 | 137:18,20,21 | 42:15 74:12
Stern 198: 20 142:10, 11 - 101: 14 186: 2
122: 14 structurally 154:17 156:4 | st udi es
St er ne 65: 9 161:6, 24 98:15 177:7
162: 9 164: 2
6: 25 structure L 59 167- 3 st udy
stick 24:8 27:4,8 | 166 42:12 137: 20
259: 1 31: 22 33:1, 172:5,10,12, | 164:21
sti cki ng 2,5,21,23,25 | 171737 178: 14
. . 34:2,7, 15 177:8 184:17 | 1g82:19 183: 4
162: 1 256: 11 16 Zb ’23 d 191: 14 184: 3 12 .
StocX o 35:4,6,7,9, | 192:810 185: 11
' 11, 18, 22, 25 195:8 199:15 | 1g6:1,13, 25
. 36: 9, 18, 19, 201:1,6 sub-
133 23 37: 14’ 23 203 13, 14 . 74: 15
st oppi ng 38: 5, 10, 15 204:23 205: 3 subdomai n
235: 9 39: 4, 10, 25 251: 23 69 4
storage 40: 4, 11, 16 %gi; 1421 subj ect
: 5, 41: 24, 25 : . .
stored 42:1 44:25 o 1a A
232: 17 67:22 69: 1, A submi £t ed
story 2,5,25 70:1, s _
274: 17 8,12 71:10 278: 10, 17 200:10
' 72:2 22 279:1, 21 subsequent
strand 1 2, : ) .
34-8. 9 75: 23 77: 22 280:1 296: 12 137: 17
tr 'n(j 25 78: 12 17’ 297: 10, 13, 24 | subset
S ons 595 25 79' 24’ | 298:20,21 68: 20 78: 21
: 80: 14. 15. 19 structure-an 113:9 119:6
stress ‘8123 78: 8 subst ati ons
96- 23 22 81:23 : / ibst at
stretch 82:14 86:11 |structure 1
805 129: 11 89: 19 92: 2, nggglfg1 substi -
o ' 4,21 93:10 ; 75: 8
t21i.%? 94:4,5,7,19 structures substi tuted
S 2rOe4'C25€S 96: 13 99: 24 29: 5,21, 25 75: 17 153: 17
i 100: 11 30: 6 34:21 167: 1
SF;iﬁf4y 102: 17 35:20 38:7, | substitution
25610 11,2,4,7, 12, 13 56: 17
U S. Legal Support | ww. usl egal support.com 60

Petitioner Merck, Ex. 1131, p. 367
Merck Sharp & Dohme LLC v. Halozyme Inc.
PGR2025-00053



Gregory Petsko,

Ph. D.

Decenber 04, 2025

83:2 90:1 suf ficient 132: 2 160: 4 266: 22
109: 7 112: 22 169: 23 162: 24 283:12
116: 24 287: 22 285:12 surgery
119:17 130: 8 | sugar supposed 9:14
146: 24 143: 5 255:1 285:12 | surprise
151: 14 suggest sure 217: 24
160: 23 44:13 51: 9 9: 18, 23 surrogat e
ig§iig 107: 6 139:13 | 13:24,25 162: 20
: 239: 3 18:2 22: 16, surroundin
175520 182: 4 suggesti ng 24 23:6 166: 21 )
191: 24 107: 2 260:21 | 24:10 28:12 199 16
192:15 270: 9 31:3,4 44:12 | gurvive
18‘5]' %; suggests 47:21 52:25 45 18
: 44:17 128:3 59:8, 21 survi ved
199: 12 132:5 141: 9, 68: 23 76: 12 44- 21 45 16
SUbS.t i tut i.OnS 16 144: 3 82:11 97: 20 Susbect .
56:11 74:16 | gitaply 117:20 125:7 | > 7075
;g'iblioe . 48 9 128:15 141:1 |
: 11, - 149: 20 150: 3
20 111:11, 19 | Sullivan 159:3 182:21 | 201:9 204:8
113: 14 6: 10 201: 19 283: 9
150: 4, 20 S%ﬂgﬁf& 204: 19 SW SS- MODEL
151: 6 157: 4 Tea: 10 211- 23 199: 9, 20, 22,
159:15, 17 160- 18 215.3 | 220:21,24 25 200: 11,
160: 8, 19 593 28 ' 221:2 229:25 | 14,19 201:2,
162: 6, 22 : 231 10 10, 13 202: 2,
163: 3 181:25 | Sun - 242: 24 6,9, 14, 16, 17
189: 18 169:1 244- 18 203: 6,9, 18,
192: 4, 13 super 252: 23 25 204: 22
193: 18 68221 259: 17 261: 9 207: 11
194: 16, 19, 25 | superi npose 263: 14, 16 275: 15
197: 11, 12 265: 7 265 25 281: 21
198: 12 227:1 | superi nposed 283:1, 3 282:3,9,10
substrate 93: 2 294: 10 283: 10
25:5, 8, 10 super nat ant 295:14 303:4 | 291:3,20
90: 23 91: 16, 145: 9, 14 surface swor n
18 92: 6 146:1 230:23 | 26:12, 20 6:16 7:6
144:7 234:12 232: 2, 3,10 27:4 47:9,10 | synonym
270: 6 233:12 234:3 | 143:15, 18 33:9
subtl e 235: 22 157: 14 synt hesi s
79: 16 236:4,6 158: 2, 6, 22, 44: 19
subuni t super nat ants 23 161: 25 synt hesi zed
24: 11 231: 21 199: 18 43: 22
success 233:3,24 251:16 252:8 | systematic
189: 19, 25 238:20 244:7 | 253:2 214:8 275: 4,
190: 15, 17 suppor t 254:10, 13 6
suf f er 6: 13 121: 6, 255:11, 22
88: 19 19 122:11, 24 256: 9, 14
U S. Legal Support | ww. usl egal support.com 61

Petitioner Merck, Ex. 1131, p. 368
Merck Sharp & Dohme LLC v. Halozyme Inc.

PGR2025-00053



Gregory Petsko,

Ph. D.

Decenber 04, 2025

t ake tal k 265: 18
T 9: 19, 20 27:23 28:11 283: 14
18: 12 43: 11, 38:1 53:7 287: 11
t ab 21 50: 24 63: 14 90: 19 288: 23
13:2, 10, 11 51: 9 85: 4 154: 24 301: 18
tabl e 91:23 95:7 t al ked 302: 24
58: 23 59: 18 103: 11, 12 89:11 95:12 telling
60: 11 149: 5, 104:16 107:3 108: 9 165:9 173: 18
10,15 152:18 | 115:10 tal ki ng 253: 19, 20
153: 6, 20, 23 118:19 28:3 88: 12 tells
155 10 121:12 100: 7 101: 15 173: 20
158: 19 125: 16 103:1 109:5 223: 16
159: 2, 9 141: 24 112:1 124:16 | 257:25
160: 6, 7, 8, 153:18 155:6 125: 24 165:3 | tenperature
12,17 164:20 | 162:17 170:15 195:5 | 50:11 99: 14,
168:9 178:23 | 164:20 216:1 218:25 | 15 105: 22
188: 11 165:18, 21 221:11 223: 16
193: 11, 14 167:24 230: 20 292: 23
212: 15, 24 168:17 179:4 | 242: 23 296: 13, 14, 24
213: 2,13, 17, 189: 5 244:25 278:3 | 29810
21, 22 193: 23, 25 286: 10 294:4 |t enper at ur es
214: 21, 23 %94;4 199:23 | 295:20 97: 2 221: 21
215: 1, 3 223;%39 o | talks 224: 10
219: 17 215;2 iz t aut ol ogi cal 200:9 201:1
220: 12, 13, - S _ 133: 15 203: 7, 20
217: 8 244: 20 _
15, 17, 20 250- 1 255- 19 t each 206: 22
227:15, 20 saa. & o | technicall ten
) . 19 283:5,9 y
240:19 241:2 588 21 304 2 35: 3 8:3 100: 10
242: 24 : : : :
t echni que 287: 4,13
243:3,7,22 t akeaway )
23 '25’ 2’44_ ’3 275: 25 291: 20 t end
’ T2 | ¢ aken 297: 4,9, 18 49: 15 102: 11
9,13 245:10 . } t echni ques 113: 25 114: 1
248: 21 249:7 6:6 51:15 ) .
. . 101: 8 162: 7 168: 21
251:9 294: 4 53:3 103: 19 ) )
! . . technol o 169: 7 171:14
13. 14. 15 115: 17 168: 4 ay : :
. . 170: 6 177:4 204: 21
295: 20 178:12 )
t abl es
) 235: 20 250 6 72:25 75:16 191: 5
212: 23 214:1 : ; ’
243 20 284: 8 289: 1 19 77:19 t endency
248 25 304: 5 93:20 112:18 | 99:13 100: 13
249 3, 22 t akes 121 15 term
295: 12 179:10 185:1 | 245:15 7 49:22 57:3
532. 2 235- 8 254: 16 96:11 97:5
260: 23 98: 5
U S. Legal Support | ww. usl egal support.com 62

Petitioner Merck, Ex. 1131, p. 369
Merck Sharp & Dohme LLC v. Halozyme Inc.
PGR2025-00053



Gregory Petsko,

Ph. D.

Decenber 04, 2025

term nal 190: 3,4,7,13 | text book 167: 12
56:2 71: 20 198: 12 170: 21 169: 10
t er mi nol ogy 209: 15 212:7 | Thank 176: 18
28:16 32:9, 217:5 221: 21 817 11:5 178: 17
11,20 36:6 223:3 225:10 | 14:20 25:16 193: 23
57:8 69: 10 230: 13, 18, 48: 20 120: 6 196: 25
terns 19, 20, 22 177: 18 200: 24
23:4 32:21 231:3 237:23 188: 15 208: 10
39:12 48:5 238: 20 205:12 216:3 | 218:23 228:3
57:17 74:2 240: 9,11 263: 5 280: 16 253:13, 21
76:20 82: 4 244:9,12 281: 23 262: 15
83:3,4 96:17 | 245:4 248:21 | The's t hi nk
149: 4 196: 7 249:5, 6 157: 2 13:14 19:11
248: 1 294: 2, 21 theoretically | 24:23 25:15
terrible 295: 4 45:25 196:16 | 26:2 27:23
104: 17 testified t her nal 28:3,6 31:7,
terribly T 97: 23 99: 21, 16,20 33:12
42: 6 testify 25 103: 3 395 12 435 25
tertiary 8:22 296: 14 48:17 49:18
35:6,9,17,25 | testinony t hi ng 04:8,11 55:1
36: 9, 19, 23 8:19 11:15 9:23 12: 22 96: 23 60: 19
37: 13 38: 4, 22:6 102: 1 17:14 24:9 62:9, 11, 16,
15,21 39: 4 282:2 283:3 30: 20 46- 7, 21 63:15
69:1,2,5 288:12 24,25 74:5 69: 23 77. 4
70:1,8,12 testing 75: 25 79: 22 80: 3 82:5, 7
72:2 78:8,17 | 103:3 109:9 82: 10 93: 14 83:8 84:21
94:5 132: 10 111: 10 109: 6 112:1 85:3 86: 15
134: 11 172: 6, 10, 18 117:1 179:16 | 989:11,16
142: 11 222:11 232:3 | 191:21 101: 12,17
297: 24 234:11 261:5 | 200: 3, 19 102: 21
t est 292: 15, 22 210: 24 104: 4, 20, 21
96:21 107:17 | 293:2 294:16 | 213:16 221:3 | 107:7 1105,
109:1 181:9 302: 18 230: 2 242: 23 115}236’8’25
236:5 268:24 | tests 256: 10 115 £°14
275: 4,6 244: 16 267:3,9 120 o1
tested t et hered 278:19 122;10
79: 2 150: 6, 269: 5 284:23 285:1 | 155 15
10, 13, 15,23 | tetrasacchari 303: 8 127- 24 25
151: 21 153:9 | de t hi ngs 128-8 129: 20
159: 17 160:3 | 257:7 32:13 43:14 1344 23
163: 8, 11 Tevnan 50:7 72:5 139: 8' 140: 10
180: 13, 16 6: 14 74:10 79: 15 113 23 25
181: 3, 10 t ext 80: 23 88: 16, 122 411
182: 5, 10, 14, 11: 11 12: 24, 22,25 91:13 1267 13
183: 3,4 94: 18 263: 8, 119: 10 162: 16
185:11 186:2 | 15 131: 21 164 10
189: 18, 23 157: 13 167 20
U S. Legal Support | ww. usl egal support.com 63

Petitioner Merck, Ex. 1131, p. 370
Merck Sharp & Dohme LLC v. Halozyme Inc.
PGR2025-00053



Gregory Petsko,

Ph. D.

Decenber 04, 2025

168: 19 three 179:7, 13 127:4 152:2
170: 12 11:1 34:15 192: 2 232:11 193: 10
171: 14 178:9 | 49:10 66: 11 241:25 250:1 | 214:12
186: 22 84: 18, 21 268: 4 t ol erant
188: 23 97:5 99: 20 ti me-aver age 73:12 75:14
191: 15 121: 20 36: 17 88: 25 131: 25
200: 18, 21 122:12 182:9 | ti meframe 132: 1 149: 22
mepame | feggny "B iM | e
; 11, 168: 14 152: 1
213: 4 217: 2 209: 15 178 13 159: 14
224: 11 225:25 226:8 |t 1ps 162: 25
225:23 231:5 | 256: 13 7-95 338 181: 24 182: 3
232:5 235:1, 258: 25 58:19 59:2,6 |[tolerate
16 .2381 21 2635 3,7 . 61: 3 104: 15 119: 4,6
aih | st | e | i
202, Bleien s s ogad
268: 17 276:6 | t hr ee- t'fgé?g 147:3 150: 4
279:5 282:19 | di nensi onal . . 152: 25
283: 2, 23 32:25 39:9 | titled 153: 2. 21
284: 10 154: 17 16:20 154: 3 156: 13
287: 22 172:21 269:8 | T 159: 13, 22
295: 22 t hr eshol d 296: 17 160: 10, 24, 25
296:7, 15 46:21 55:6 | TMB 162: 7 163: 14
298: 23 237:3, 5 23513, 5 164: 8,25
303: 20 240: 1 248: 10 | today 166: 4 167: 6
t hi nki ng t hr eshol ds 8: 19, 22 7,18 175: 21
48:4,12 50:7 | 225 22 10:6,24_ 181: 19
165: 14 - 41U, 183: 14
194- 29 tﬁiﬁ;%ﬂf”t 22:11 23:5 132:23
249: 17 237: 18, 19,20 | 33:10 61:7 186: 14, 15
t hi nks thurb 170:4 230:4 191: 25 195: 4
127: 23 196: 22 288: 12 tol erating
third tight Today" s 119: 5
55: 2 60: 20 12: 6 6:3 t ool
89: 20 tiaht tol erabili ty 178:7 199:9
t hought 3’ 146: 23 252: 6 254: 16
38:22 125:16 | (i o 148: 2, 24 256: 21
135:18 151:6 | 6.4 9. 10 151:2, 9 260: 25
197:3 215:14 | 256713 14 152: 20 262:7, 14
229:3 237:13 | 52 5517 162:21 263: 12
252: 22, 25 23 16 18 185:10 186:7 | 272:16
t housand 45:17'46'3 249:13 273: 19, 25
113: 10 88'3 118: 19 | 'O rance 281: 13
Thousands 140:2 161:3 | o a4 3329 | 284:3,19, 20,
18,20 117:8
171: 16 '
U S. Legal Support | ww. usl egal support.com 64

Petitioner Merck, Ex. 1131, p. 371
Merck Sharp & Dohme LLC v. Halozyme Inc.

PGR2025-00053



Gregory Petsko,

Ph. D.

Decenber 04, 2025

tool s transl ati on truncati ons 193: 24
199: 13 44:5, 9 45: 15 53: 22 223: 23
top Trash trust 229: 16
29: 14 141: 21 95: 21 204: 13 233: 17
232:6 252:1 | treat t rut hf ul 243: 25
258: 24 11: 2 8:19 11:16 266: 22
281:12 treated truthfully 283:11,12,18
t opi cs 56:2 272:7 8: 22 t 292}?
12: 6,7, 18 t r eat ment tr ur ne
272: 20 293: 13 g 15 o:1 12:23, 24
t ot al tree 36:1 97:21 %;681§10-24
9:17 84:13 184: 21, 23 100: 3, 19 :
189:5 248:24 | emendous 107: 14 129:9 turnqver
t ouched 102: 23 185: 16 220:5
traqscript 274 18 y tryﬁng . 34:6 268:15
10:2 21:7,10 | {[ends 25:15 41:12 | two
transpription | 218:15,17 45305914 | 3079 3221
: trial : ' - b '
transcription 18: 23 85:1, 23 86:9 33:11, 13, 14
/transl ati on ; 92: 10, 17 34:1 45:7
43: 4 R 112: 3,6, 11 49: 6, 10
transcripts S 114:5 128: 16 55:10 59: 13
19: 21. 25 trivially 141:11 157-5 | 65:12 66:15
20-2 21:5 266: 19 161: 10 85: 4 95: 7
125: 25 troubl e 166: 11, 14 99: 19 103: 7
transect ed 210: 22 174:24 175:8 | 141:2 145:7
246 1 278:18 176:3 177:12 | 157:13
.f d true 190: 24 193: 6 158: 19
tﬁiﬂfzﬁfte 37:2, 4,11 200- 2 258: 3 161: 22 162: 3
532- 10 97: 15 106: 6 259:22 262:4 | 176:18
533-2 11. 23 109: 15 263: 18 266: 6 185: 14
oas. 17 131:12 278: 19 186: 10
. ) 145: 17 300: 22 200: 7, 24
transfection 150: 12 151:4 | { rypt ophan 203: 7. 10
232: 9,12, 13, 159:3 163:16 | 1g3: 22 164:8 | 206:20
20 240:10 197:5 206:12 | 180:5 181: 7, 212:7, 16, 23
transferred 207: 25 17 222: 21
234:8 208:20 243:5 | jpe 223: 6, 25
transi ent 269: 17 96: 22 224: 4,9
39: 2 truncat ed Tunor 225: 25 226: 6
transl ate 31:17 142: 4 120: 10 228: 22 232:2
165: 5 145: 4 turb{dity 237: 25
transl ated truncating 50: 20 238:2,3,6,8
44 3, 11 141: 16 a. 240: 17 242: 2
’ 239: 16, 18 246: 7. 20
transl at es truncati on turn e
61: 2 138: 23 ) . 247: 22
11: 6 45: 6 249: 22
58: 6 130: 12 '
U S. Legal Support | ww. usl egal support.com 65

Petitioner Merck, Ex. 1131, p. 372
Merck Sharp & Dohme LLC v. Halozyme Inc.

PGR2025-00053



Gregory Petsko,

Ph. D.

Decenber 04, 2025

251: 20 258:4 142: 1, 19, 23 287: 20, 21 unst abl e
260: 11 159: 18 293: 8 303: 4 45: 4 99: 14
275:21 276.7 177:. 23, 25 Under st andabl 247:19
279:16 290:1 180: 21 e unst ruct ured
291: 11 181: 14 104: 6 35:21 167:7
295:18 183:19 187:4 | ynderstandi ng | unw appi ng
297:11, 19 188: 21 12:12 157 115: 8
302: 17 202: 19 28:13 63:18 Ur quhart
gyvo- ol ggg: ij 20514 | 85:16 167:15 | 6:10
i mensi ona : 216: 13
269: 6 225:9, 16, 20 218: 24 uslalgge; 4,5,6,9
t%§$24 114 10 %ggf%g under st ood usages
153: 17, 18 239:23 240:8 53'3.741%'6-116 119: 20
' : : : usel ess
154:4 180:4 244:10 under t aki ng 257:12 285: 4
225: 12 260: 14 178: 13
290: 25 294:3 | 261:1% unf avor abl e
typed 264: 21 257: 14 v
122 200:22 290:7 | £31° s
uncl assi fi ed . )
T2 16603 | 24910 | 295111
191:7 199:3 | uncol ored "'97:10 98: 8 Vo%02: 10
237: 17 152: 8 . DY :
typically unconfortabl e lﬂ#ﬁﬂ%grifllo V58r
24: 15 29: 16 280: 8 97- 23 102: 12 295:1,8
43:1 49:5 under st and . ' valid
237: 22 8:11,14,18 | T2 o 261: 7
typo. 2i;2412;?6 uni ver se validation
202: 16 15: 3,13, 21 111: 21 2|7'6' -
' - 3,13, 21, ) val i ne
ty1r603$?|2nze 164:7 | 25 23:8,22 112: 20 301: 17, 23
180- 4 43:25 47:21 |university- 302: 1, 3
53:17,21 type val ue
54:20 65: 2 278: 2 216: 7 219: 13
U 73:15 82:14 | unknowns 235: 14 247:7
86:9 89:3, 18 184:6, 8 261: 7
U-156-_ 13. 20 92:18 107: 13 | unnodifi ed val ues
b 112: 11 228:16 i
ultimte 121: 24 unnecessary %ié:%é 24
69: 25 149: 21 208: 17 216;5 ig
ljggvgn65'5 igg:%i 179: 2 unpredi ct abi | 217:1é 223: 0
: : : : it ) )
66: 20, 22 182:21 193:7 369;7 gzé;ig,§37'2
72: 10 80: 12 221:2 258:3 | ynpredictable | 241:3
132+ 18 1378 532;3917 unpr edi ct abl y 130: 5 216: 24
138:2,5 285: 21, 22 196:1 217:11, 13,
! T e 16,22 218:1
U S. Legal Support | ww. usl egal support.com 66

Petitioner Merck, Ex. 1131, p. 373
Merck Sharp & Dohme LLC v. Halozyme Inc.
PGR2025-00053



G egory Pet sko,

Ph. D.

Decenber 04, 2025

222:17, 23 Vel cro 283: 13
223: 12, 20, 23 104: 15 vi ewed W
224:18 venom 181: 23 182: 2
vari abl e 30: 23 94: 19 vi ewi ng wai t
150: 9 224:19 | 110:3, 12, 16, 143: 9 9: 25 51:24
vari abl es 19 121:8 Vi ews 101: 6 133: 14
200: 8 224:1 132: 3 22:6 121:6 134: 4 144: 22
vari ance verb 122: 24 188: 6 229: 24 273:5
199: 7,8 69: 15 Vi na wai ti ng
vari ant verified 252:7,10, 11 203: 5
27:23 28:1,5 61:5 253: 15 wal k
67:20 73:4,7 |verify 254: 16 120: 23
114: 13, 14, 15 11: 8 256: 8, 21 215: 17
233: 2,11, 23 ver si ons 258: 14 260: 2 wal ki ng
294: 25 295:1 289: 13 261: 12,21 225: 14
variants ver sus 262:7,14,25 | wander
iiilgi1?47 ; 6:7 88:20 322:52 268: 19, 22
244: 8 \”£§§?22,24 267: 6, 15 “@ﬂgﬁ&fd
variation 281: 5 271: 20 want
184: 17 187:2 | vi deo- 272: 3,16 9: 23 13: 25
247:23 recor ded 281:11, 13 22:23 43:12
248:1, 2 6:5 Vine 49:19 60: 8
vartations vi deogr apher 256: 12 63: 17 69: 20,
92:3 94:4 6:2, 13 virtually 23 73: 24
vari ed 51:13, 16 36:15 209:12 | 75:18 88: 14,
229:8 53: 1, 4 25712 18 94: 25
vari es 103: 17, 20 Vi S- 98:4 100: 22
217: 4 115: 15 116: 2 266: 15 105: 12, 13,
variety 168: 2,5 vi si bl e 15, 16, 21 22
204: 15 2757 194: 7, 10 12: 25 124: 10 107: 11
vari ous 210: 13, 16 291: 22 109: 10 114:3
12: 18 59: 18 211: 9,12 vi sion 117: 20
105 24 169:2 | 250:4,7 281: 14 124: 18
185:23 200:5 | 280:17,21 vi sual 138: 17
232: 11 281:5 288: 25 284: 14 152: 23 153: 4
243 19 289:2 304:3, | visualize 154: 11, 23
264:5,6 6,10 98:18 113: 17 igg:él 161:5
vi ew i i :
varying 108: 23 vi sual i zi ng 165110’18’?2
53- 21 155: 21 114: 10 167: 23 170: 8
vast 160: 13 Vi vo 175:16
68:11 8g: 17 | 161:15 - 26: 17 189:2, 3,4,5
: : . vol ume .
249: 25 | ] 191:1, 4
vect or . 211:8 229:1 193: 16. 25
205: 25 254: 19 277: 6 50
: 268: 18 : 194: 2 195:21
U S. Legal Support | ww. usl egal support.com 67

Petitioner Merck, Ex. 1131, p. 374
Merck Sharp & Dohme LLC v. Halozyme Inc.
PGR2025-00053



Gregory Petsko,

Ph. D.

Decenber 04, 2025

198: 23 268:5 283:11 | withstand 119: 18
208:10 211:2 | 291:22 96: 21, 23 171: 13 179:5
215: 6, 12, 17 296: 3,5 97: 1 wor ds
221:1 228:5 297: 16 Wit ness 24:7 33:11,
230: 1 244:20 | ways 6:16 7:5 15 40:1 52:7
248: 14 47:11 49: 23 12: 14 48: 16, 73:22 85:19
252: 16 270: 13 20 51:11 94: 21 157: 20
254: 6, 20, 22 297: 11 95:2,5,9 222: 21
255: 17 298: 16 103: 16 wor k
272:21 273:4 | weal th 115: 13 7:17 13: 17
280:7 282: 25 107: 8, 25 120: 2, 6 14: 4 17: 14
283:3 286:9, | wearing 162: 13 42:17 134: 24
12 287: 15, 16 104: 7 165: 23 135: 25
302:3 303:22 | ooks 167: 25 136: 22, 23
want ed 9:15 281: 9 194:5, 9 142: 3
13: 23, 24 wel T - known 205: 12 261: 11, 21
18: 2 51:8 34- 16 210: 6, 11, 23 262: 6 263: 12
82:10 120:23 | 50 211: 4,7 271: 20
128: 15 174: 8 231 20 263:5 272: 20 272: 15
210: 2 252: 23 : 280: 9, 14, 18, 273: 22
268: 24 went _ 20 281:1,7, 276: 11, 15
284: 16, 18 12:5 180: 4 19 285: 10 279: 20
287: 3 5332535%233 303: 22 281: 12 286: 2
wash 5 282'1 2' " |witness's 293:18
234: 19 12 22' 1o 281: 12 wor ked
wat er mheél wWnen' s 274: 19
48: 8 9 4 7:20 291: 12
way whi t e wonder i ng wor ksheet
28:6 33:7, 8, 12: 95 115: 10 13: 20
11, 17 34: 24 . 151: 25 worri ed
50:20 64:8 | wde 195: 24 201:8 | 24:24
69: 22 73:2 74:13 202:5 205: 25 | wr appi ngs
85:18 94: 8 wild 261:5 276:14 | 194: 6
100: 15 153:17, 18 280: 10 Wite
101: 15 180:4 225:12 | 2g1: 16 107- 15
106 23 290:25 294:2 | o0 g 187 23
114: 4, 24 Wi | d-type 15:23 17:16, | wrong
117:8 139:16 | 23:7, 14,18, 20 24:21 29§£4 36: 12
140: 12 28 28:2 26:5 27: 18, 50: 11 183: 10
143: 13 53:18 56:18 25 28:10 ' '
148: 18, 19 70: 22, 24, 25 32:24 38: 2,
166: 10, 12 141:5 185:3 3,13 44: 1 Y
169: 16 216: 10 57:4 69: 19
186: 25 222:17 74:20 88:18 | Y184
202: 10 206:3 | 223:13 95: 17 100: 3 180:1
248: 6 wi | dtype 107: 11 yeah
250: 13, 25 233: 2,12, 23 111: 20, 23 9:15 14: 3
254: 20 260: 8 112: 4 116: 18 23:13 26:5
U S. Legal Support | ww. usl egal support.com 68

Petitioner Merck, Ex. 1131, p. 375
Merck Sharp & Dohme LLC v. Halozyme Inc.

PGR2025-00053



G egory Pet sko,

Ph. D.

Decenber 04, 2025

37:16 84:21, 149: 7,9
25 95: 22 188: 18 198: 3
96: 10 204: 6 211:19
103: 10, 15 215: 11
110: 10 112: 3 220: 11
117: 16, 18 229: 22 233: 6
126:8 128:21 | 244:1,22
137: 19 251: 14
138: 6, 11 269: 23
140: 17 280: 18
144: 19
162: 15 -
170: 18 171:8
180: 25
181: 20 187:7 | “A0
194: 4 206:23 |,
T 5258 | 140012 146:1
214:6 215:10 | 3°9:18,19
220: 24 P
551 8 19 ﬁ82:6,15,18
C1 Zhang
226: 11
231: 6, 18 136: 24
235:7 244:6 | 137:7,10.13,
950: 17 19 138: 1, 18,
259:21 262:3 | 22 140:4,13,
589. 1% 143: 2, 20
290: 16 298:4 | _144:24 145:3
Zoom
Y o 6 282: 11, 14
years
44: 24 57: 11 u
79:6 101: 4,
10 196: 8 um
ye| | ow 141: 6
143: 16
181: 12
206: 24
yield
45:18 113: 21
yi el ds
44: 25
yup
70:19 78:5
117: 22
123: 21
125: 20 146:9
U S. Legal Support | ww. usl egal support.com 69

Petitioner Merck, Ex. 1131, p. 376
Merck Sharp & Dohme LLC v. Halozyme Inc.

PGR2025-00053



	Transcript
	Caption
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10
	Page 11
	Page 12
	Page 13
	Page 14
	Page 15
	Page 16
	Page 17
	Page 18
	Page 19
	Page 20
	Page 21
	Page 22
	Page 23
	Page 24
	Page 25
	Page 26
	Page 27
	Page 28
	Page 29
	Page 30
	Page 31
	Page 32
	Page 33
	Page 34
	Page 35
	Page 36
	Page 37
	Page 38
	Page 39
	Page 40
	Page 41
	Page 42
	Page 43
	Page 44
	Page 45
	Page 46
	Page 47
	Page 48
	Page 49
	Page 50
	Page 51
	Page 52
	Page 53
	Page 54
	Page 55
	Page 56
	Page 57
	Page 58
	Page 59
	Page 60
	Page 61
	Page 62
	Page 63
	Page 64
	Page 65
	Page 66
	Page 67
	Page 68
	Page 69
	Page 70
	Page 71
	Page 72
	Page 73
	Page 74
	Page 75
	Page 76
	Page 77
	Page 78
	Page 79
	Page 80
	Page 81
	Page 82
	Page 83
	Page 84
	Page 85
	Page 86
	Page 87
	Page 88
	Page 89
	Page 90
	Page 91
	Page 92
	Page 93
	Page 94
	Page 95
	Page 96
	Page 97
	Page 98
	Page 99
	Page 100
	Page 101
	Page 102
	Page 103
	Page 104
	Page 105
	Page 106
	Page 107
	Page 108
	Page 109
	Page 110
	Page 111
	Page 112
	Page 113
	Page 114
	Page 115
	Page 116
	Page 117
	Page 118
	Page 119
	Page 120
	Page 121
	Page 122
	Page 123
	Page 124
	Page 125
	Page 126
	Page 127
	Page 128
	Page 129
	Page 130
	Page 131
	Page 132
	Page 133
	Page 134
	Page 135
	Page 136
	Page 137
	Page 138
	Page 139
	Page 140
	Page 141
	Page 142
	Page 143
	Page 144
	Page 145
	Page 146
	Page 147
	Page 148
	Page 149
	Page 150
	Page 151
	Page 152
	Page 153
	Page 154
	Page 155
	Page 156
	Page 157
	Page 158
	Page 159
	Page 160
	Page 161
	Page 162
	Page 163
	Page 164
	Page 165
	Page 166
	Page 167
	Page 168
	Page 169
	Page 170
	Page 171
	Page 172
	Page 173
	Page 174
	Page 175
	Page 176
	Page 177
	Page 178
	Page 179
	Page 180
	Page 181
	Page 182
	Page 183
	Page 184
	Page 185
	Page 186
	Page 187
	Page 188
	Page 189
	Page 190
	Page 191
	Page 192
	Page 193
	Page 194
	Page 195
	Page 196
	Page 197
	Page 198
	Page 199
	Page 200
	Page 201
	Page 202
	Page 203
	Page 204
	Page 205
	Page 206
	Page 207
	Page 208
	Page 209
	Page 210
	Page 211
	Page 212
	Page 213
	Page 214
	Page 215
	Page 216
	Page 217
	Page 218
	Page 219
	Page 220
	Page 221
	Page 222
	Page 223
	Page 224
	Page 225
	Page 226
	Page 227
	Page 228
	Page 229
	Page 230
	Page 231
	Page 232
	Page 233
	Page 234
	Page 235
	Page 236
	Page 237
	Page 238
	Page 239
	Page 240
	Page 241
	Page 242
	Page 243
	Page 244
	Page 245
	Page 246
	Page 247
	Page 248
	Page 249
	Page 250
	Page 251
	Page 252
	Page 253
	Page 254
	Page 255
	Page 256
	Page 257
	Page 258
	Page 259
	Page 260
	Page 261
	Page 262
	Page 263
	Page 264
	Page 265
	Page 266
	Page 267
	Page 268
	Page 269
	Page 270
	Page 271
	Page 272
	Page 273
	Page 274
	Page 275
	Page 276
	Page 277
	Page 278
	Page 279
	Page 280
	Page 281
	Page 282
	Page 283
	Page 284
	Page 285
	Page 286
	Page 287
	Page 288
	Page 289
	Page 290
	Page 291
	Page 292
	Page 293
	Page 294
	Page 295
	Page 296
	Page 297
	Page 298
	Page 299
	Page 300
	Page 301
	Page 302
	Page 303
	Page 304
	Page 305
	Page 306
	Page 307

	Word Index
	Index: (a)..130
	(a) (2)
	(b) (1)
	(c) (2)
	-plus (1)
	0 (4)
	0003 (1)
	003 (1)
	035 (2)
	1 (24)
	1's (1)
	1,000 (2)
	1- (1)
	1-447 (1)
	1-5 (2)
	1.35 (1)
	1.5 (2)
	1/2 (1)
	10 (25)
	100 (10)
	100,000 (1)
	1001 (1)
	1004 (3)
	1006 (2)
	1010 (1)
	1026 (7)
	1049 (11)
	1063 (1)
	1066 (1)
	1067 (1)
	107 (1)
	1070 (3)
	1073 (1)
	108 (2)
	109 (3)
	10:04 (1)
	10:20 (1)
	10:22 (1)
	10:23 (1)
	11 (13)
	111 (1)
	1120s (1)
	1124 (2)
	1125 (2)
	1126 (2)
	1127 (1)
	11:26 (1)
	11:50 (1)
	12 (11)
	12-hour (1)
	120 (2)
	123 (2)
	125 (2)
	126 (2)
	127 (4)
	128 (1)
	12:06 (1)
	12:56 (1)
	13 (3)
	13/68 (1)
	13/694,731 (1)
	130 (5)

	Index: 131..207
	131 (3)
	132 (2)
	133 (2)
	134 (1)
	135 (5)
	136 (1)
	14 (5)
	141 (3)
	143 (2)
	144 (3)
	146 (4)
	148 (2)
	149 (1)
	15 (30)
	152 (1)
	155 (1)
	156 (2)
	159 (1)
	16 (4)
	161 (1)
	162 (1)
	163 (1)
	165 (2)
	168 (2)
	169 (3)
	17 (9)
	170 (3)
	170-200 (1)
	171 (2)
	174 (1)
	18 (17)
	184 (3)
	188 (2)
	19 (2)
	190 (1)
	191 (3)
	192 (2)
	198 (1)
	1:58 (1)
	2 (5)
	2-9-3 (1)
	2.5 (1)
	20 (21)
	200 (1)
	2000 (1)
	2001 (1)
	2007 (3)
	2010 (4)
	2011 (15)
	2011-2012 (1)
	2011/2012 (2)
	2012 (19)
	2024 (2)
	2025 (5)
	2025-00003 (1)
	207 (1)

	Index: 21..347
	21 (6)
	211 (1)
	212 (1)
	213 (2)
	2166 (3)
	2183 (1)
	219 (3)
	22 (4)
	22-fold (1)
	220 (1)
	224 (2)
	226 (1)
	23 (5)
	24 (3)
	241 (3)
	244 (3)
	246 (1)
	247 (1)
	248 (6)
	249 (3)
	25 (3)
	250 (5)
	251 (5)
	252 (1)
	255 (1)
	258 (4)
	26 (2)
	260 (2)
	262 (4)
	27 (3)
	271 (1)
	272 (1)
	277 (4)
	27th (1)
	28 (2)
	282 (4)
	28th (1)
	29 (1)
	290 (3)
	293 (2)
	298 (2)
	2:19 (1)
	3 (12)
	3- (1)
	30 (10)
	300 (7)
	302 (1)
	303 (3)
	304 (1)
	308 (1)
	309 (2)
	31 (1)
	310 (1)
	311 (1)
	312 (2)
	313 (1)
	317 (1)
	320 (12)
	323 (1)
	324 (1)
	325 (2)
	335 (5)
	338 (2)
	339 (1)
	340 (1)
	341 (1)
	342 (4)
	346 (2)
	347 (7)

	Index: 349..8
	349 (1)
	350 (2)
	358 (2)
	36 (2)
	37 (3)
	390 (3)
	391 (1)
	395 (1)
	396 (2)
	3:08 (1)
	3:30 (1)
	3:31 (2)
	4 (9)
	40 (10)
	400 (1)
	41 (1)
	410 (2)
	418 (2)
	430 (3)
	447 (6)
	45 (1)
	465 (2)
	47 (4)
	474 (1)
	4:17 (1)
	4:26 (1)
	4th (1)
	5 (14)
	5-0 (1)
	5-O (1)
	50 (4)
	500 (2)
	51 (3)
	53 (1)
	536 (1)
	54 (2)
	5:04 (1)
	5:23 (1)
	5:44 (1)
	5:49 (3)
	6 (7)
	6,000 (1)
	6.14 (2)
	6.3% (1)
	60 (11)
	60% (1)
	600 (15)
	61 (1)
	63 (1)
	65 (1)
	66 (1)
	67 (1)
	68 (3)
	69 (1)
	691 (1)
	6912 (2)
	6916 (1)
	694,731 (1)
	7 (3)
	7.4 (2)
	70 (3)
	731 (7)
	75 (1)
	8 (2)

	Index: 81..acid
	81 (1)
	9 (13)
	9's (1)
	9,000 (1)
	90 (5)
	91 (1)
	92 (2)
	93 (1)
	9439 (5)
	9441 (2)
	95 (16)
	96 (7)
	96-hour (1)
	97 (1)
	9:10 (1)
	a.m. (1)

	Index: acids..affects
	Index: affiliated..amino
	Index: amount..articulate
	Index: artificial..back
	A]mino (1)
	artificial (4)
	asked (20)
	asking (18)
	asparagine (2)
	aspects (1)
	assay (25)
	assayed (2)
	assays (7)
	assembles (1)
	assess (6)
	assessed (1)
	assessment (12)
	assessments (1)
	assign (1)
	associate (1)
	associated (16)
	association (2)
	assume (8)
	assumed (1)
	assuming (6)
	assumption (1)
	assuring (1)
	atoms (3)
	attached (1)
	attempt (5)
	attempted (2)
	attempting (1)
	attempts (1)
	attention (1)
	Attorney (1)
	attribute (2)
	Austin (1)
	author (5)
	authors (7)
	Autodock (27)
	autophagy (1)
	available (5)
	Avenue (2)
	average (1)
	avoid (5)
	aware (9)
	back (55)

	Index: backing..binder
	backing (1)
	Backward (1)
	backwards (1)
	bad (11)
	balls (2)
	barrel (55)
	base (1)
	based (29)
	basic (2)
	basically (20)
	basis (11)
	batches (1)
	battery (1)
	bear (1)
	bee (8)
	began (1)
	begin (1)
	beginning (2)
	begins (1)
	behalf (2)
	belief (1)
	beliefs (1)
	believe (28)
	believed (2)
	belong (1)
	below (4)
	besides (2)
	best (4)
	beta (5)
	better (15)
	bias (1)
	big (14)
	bigger (2)
	bind (7)
	binder (2)

	Index: binding..called
	binding (21)
	binds (3)
	Biochemistry (2)
	Bioinformatics (1)
	biologically (1)
	bit (13)
	black (1)
	blame (1)
	BLAST (6)
	block (2)
	blocks (1)
	blood (1)
	blue (4)
	board (4)
	body (3)
	bombarding (1)
	bond (2)
	bonds (4)
	boost (2)
	Boston (2)
	bottom (4)
	bound (3)
	boundaries (1)
	boundary (1)
	break (31)
	breaks (1)
	Brian (1)
	bridges (4)
	brief (2)
	briefly (2)
	Brigham (1)
	bring (1)
	broad (1)
	broader (2)
	broadest (1)
	brought (1)
	buffer (2)
	built (1)
	bulk (2)
	bulky (3)
	bunch (5)
	buried (1)
	C-TERMINAL (5)
	C-TERMINUS (1)
	calculate (7)
	calculated (10)
	calculation (12)
	calculations (4)
	calf (1)
	calfs (1)
	call (18)
	called (28)

	Index: calling..changes
	calling (3)
	calls (2)
	camping (1)
	capability (6)
	capable (1)
	captured (4)
	carboxyl (1)
	card (1)
	care (2)
	careful (5)
	carefully (5)
	carried (1)
	case (31)
	case-by-case (2)
	cases (28)
	catalysis (10)
	catalysts (1)
	catalytic (5)
	catalytically (1)
	catalyze (3)
	catalyzes (1)
	categories (1)
	category (3)
	caused (4)
	causing (1)
	caution (1)
	cautious (3)
	cell (23)
	cells (8)
	cellular (1)
	center (1)
	central (2)
	certain (12)
	certainly (17)
	chain (7)
	chance (3)
	change (41)
	changed (7)
	changes (67)

	Index: changing..classifying
	changing (5)
	Chao (30)
	character (7)
	characteristic (3)
	characteristics (1)
	characterization (2)
	characterize (2)
	characterized (5)
	charge (2)
	charged (4)
	chart (3)
	cheaper (1)
	check (5)
	checking (2)
	Chelsea (1)
	chemical (5)
	Cherr (5)
	chew (1)
	chimp (4)
	CHO (1)
	Choi (1)
	choice (1)
	choices (2)
	chondroitin (1)
	choose (1)
	choosing (2)
	chose (1)
	chunks (1)
	circular (3)
	circumstance (1)
	circumstances (2)
	citation (1)
	cite (1)
	citing (1)
	claim (30)
	claimed (8)
	claims (10)
	clarification (11)
	clarified (1)
	clarify (1)
	classification (7)
	classifications (4)
	classified (15)
	classifying (1)

	Index: clear..compare
	clear (13)
	clearer (1)
	clearly (4)
	cleavage (1)
	cleaved (1)
	cleft (4)
	clefts (1)
	click (1)
	clip (1)
	close (2)
	closely (1)
	closer (2)
	clotting (1)
	Clustal (1)
	clusters (1)
	CMV (1)
	coalesced (1)
	coded (2)
	coding (1)
	codon (2)
	codons (1)
	collected (1)
	collection (1)
	collective (1)
	collectively (1)
	color (16)
	colored (7)
	colorful (1)
	colorimetric (3)
	coloring (13)
	colors (8)
	column (6)
	columns (1)
	combination (5)
	combinations (9)
	combinatorial (2)
	combined (4)
	come (3)
	comes (4)
	comfortable (7)
	comment (3)
	comments (3)
	common (63)
	commonly (3)
	Commonwealth (1)
	communications (1)
	compact (4)
	compactor (1)
	company (3)
	comparable (1)
	compare (5)

	Index: compared..consider
	compared (7)
	comparing (8)
	comparison (3)
	compatible (2)
	compiled (1)
	complementary (3)
	complete (4)
	completed (1)
	completely (8)
	complex (1)
	complexed (2)
	complicated (6)
	complication (1)
	component (1)
	composite (2)
	comprehension (2)
	compresses (1)
	computation (1)
	computationally (2)
	computer (1)
	conceive (1)
	concentrate (1)
	concentration (4)
	concentrations (1)
	concept (1)
	concepts (2)
	concern (3)
	concerned (3)
	conclude (7)
	concluded (3)
	concluding (1)
	conclusion (25)
	conclusions (4)
	conditions (9)
	conducted (1)
	confidence (8)
	confident (2)
	confirm (9)
	confirmation (3)
	confirmational (1)
	confirmed (4)
	confirming (2)
	confluence (1)
	confusion (1)
	connect (1)
	connecting (1)
	connection (4)
	consecutive (1)
	consequence (4)
	conservation (3)
	conservative (3)
	conserve (2)
	conserved (31)
	consider (8)

	Index: considerable..covering
	considerable (2)
	consideration (2)
	considered (6)
	consistent (7)
	consistently (2)
	consists (1)
	constantly (1)
	constitute (3)
	construction (1)
	contact (3)
	contacted (1)
	contacts (1)
	contained (2)
	contains (1)
	contemplated (1)
	contemplating (1)
	content (6)
	contents (2)
	context (25)
	contribute (3)
	contributions (1)
	control (22)
	controls (9)
	convenient (1)
	conventional (1)
	conversation (7)
	converse (1)
	convey (2)
	coordinates (3)
	Coot (1)
	copies (1)
	copy (3)
	correct (52)
	correctly (3)
	correlate (1)
	correlated (2)
	correlates (2)
	correspondence (1)
	corresponding (1)
	corresponds (1)
	counsel (15)
	count (1)
	counted (1)
	counts (1)
	couple (7)
	course (4)
	court (2)
	cover (1)
	covering (1)

	Index: covers..Dechert
	covers (1)
	create (7)
	created (5)
	creates (2)
	creating (6)
	creosol (1)
	criteria (8)
	critical (3)
	cross (1)
	crosstalk (9)
	crude (2)
	cryo-em (4)
	crystallography (1)
	curious (1)
	current (1)
	curve (2)
	cut (4)
	cutoff (4)
	cutoffs (1)
	cuts (2)
	cyan (2)
	cysteine (5)
	cysteines (3)
	D-1 (1)
	D-3 (1)
	D3 (1)
	D320 (2)
	D320k (3)
	Daejeon (1)
	dark (10)
	darken (1)
	data (78)
	database (4)
	databases (1)
	dataset (13)
	datasets (1)
	date (3)
	dated (2)
	dates (1)
	day (5)
	days (2)
	dead (1)
	dealing (5)
	Dec (1)
	December (10)
	Dechert (1)

	Index: decide..deposition
	decide (3)
	decided (3)
	decision-making (1)
	decisions (6)
	declaration (80)
	declarations (13)
	decreased (1)
	deduce (1)
	default (3)
	define (1)
	defined (4)
	defines (1)
	defining (2)
	definitely (1)
	definition (5)
	defuse (1)
	degradation (1)
	degrade (1)
	degraded (8)
	degree (7)
	degrees (4)
	delete (2)
	deleted (2)
	deleterious (1)
	deletion (10)
	deletions (3)
	deliberately (1)
	delight (1)
	delineated (1)
	deliver (1)
	demonstrated (2)
	demonstration (1)
	demonstrative (4)
	denaturing (2)
	denaturization (1)
	denoting (1)
	depend (12)
	dependent (5)
	depending (9)
	depends (16)
	depicted (2)
	depicting (1)
	depo- (1)
	deposed (1)
	deposition (10)

	Index: depositions..directed
	depositions (2)
	derivative (2)
	derive (1)
	derived (1)
	describe (6)
	described (2)
	describes (2)
	describing (6)
	description (14)
	design (3)
	designated (1)
	designation (1)
	designations (1)
	desired (3)
	destabilizing (3)
	detail (4)
	detect (3)
	detected (2)
	determinations (1)
	determine (12)
	determined (14)
	determining (1)
	developed (3)
	development (2)
	deviant (1)
	deviation (1)
	device (1)
	devoted (2)
	dichroism (3)
	dictate (1)
	dictated (1)
	dictates (1)
	differ (2)
	difference (11)
	differences (5)
	different (96)
	differentiate (3)
	differently (2)
	difficult (1)
	digested (1)
	digesting (1)
	digestion (1)
	diluent (2)
	dimer (3)
	dimers (1)
	direct (5)
	directed (3)

	Index: direction..dozen
	direction (1)
	directly (7)
	disaccharide (5)
	disagree (2)
	disclosure (18)
	disconnected (1)
	discovered (3)
	discrepancies (1)
	discrepancy (1)
	discrete (1)
	discriminate (1)
	discuss (2)
	discussed (2)
	discusses (1)
	discussing (10)
	discussion (9)
	diseases (1)
	disorder (1)
	disordered (2)
	display (1)
	displayed (2)
	displays (1)
	disputing (1)
	disrupt (9)
	disrupted (2)
	disrupting (1)
	disruption (2)
	dissociated (1)
	dissociates (1)
	distance (1)
	distant (3)
	distinct (8)
	distribution (2)
	disulfide (6)
	divergent (1)
	diverse (1)
	division (1)
	divulge (1)
	DNA (1)
	doc- (1)
	docked (1)
	docking (4)
	document (17)
	documents (6)
	Dohme (1)
	doing (17)
	domain (60)
	domains (4)
	donate (2)
	donor (1)
	donut (1)
	double (2)
	double-check (1)
	downloaded (1)
	dozen (1)

	Index: draft..enumerated
	draft (1)
	draw (10)
	drawing (2)
	drawings (1)
	drill (1)
	driven (2)
	drops (1)
	drove (1)
	due (1)
	duly (1)
	e-mail (6)
	e-mailed (1)
	earlier (12)
	easier (2)
	easily (5)
	effect (17)
	effective (1)
	effects (3)
	efficacy (1)
	efficiency (2)
	efficient (3)
	efficiently (1)
	EGF (16)
	EGF-LIKE (4)
	egg (3)
	either (9)
	Eldora (1)
	electronic (1)
	electrostatic (5)
	element (1)
	elements (8)
	Elliot (1)
	Ellison (1)
	Emanuel (3)
	embedded (2)
	embrace (1)
	emphasized (1)
	employed (2)
	enable (3)
	enables (3)
	encompass (1)
	encompasses (2)
	encounter (1)
	encountered (1)
	end (9)
	endoplasmic (1)
	ends (3)
	energies (1)
	energy (21)
	engulfing (1)
	enormous (1)
	ensemble (2)
	ensure (1)
	enthalpy (1)
	entire (13)
	entirety (4)
	entities (1)
	entitled (1)
	enumerated (1)

	Index: environment..expectation
	environment (9)
	envision (2)
	enzymatic (11)
	enzymatically (10)
	enzyme (14)
	enzymes (7)
	enzymologist's (1)
	enzymology (1)
	eons (1)
	equipped (1)
	equivalent (1)
	error (4)
	errors (5)
	essential (5)
	essentially (6)
	established (4)
	establishing (1)
	estimate (2)
	et al (2)
	evaluate (1)
	evaluating (4)
	events (1)
	eventually (3)
	evidence (4)
	evidently (1)
	evolution (4)
	evolutionary (3)
	evolved (2)
	ex- (1)
	exact (4)
	exactly (13)
	examination (2)
	examine (1)
	examined (1)
	examples (9)
	Excel (2)
	exchange (1)
	exciting (1)
	exclude (2)
	excluding (2)
	excuse (2)
	Exemplary (2)
	exert (1)
	exhibit (44)
	exhibited (3)
	exhibiting (2)
	exhibits (2)
	exist (5)
	existence (1)
	existing (2)
	exists (2)
	exit (1)
	expect (9)
	expectation (4)

	Index: expected..family
	expected (2)
	expecting (4)
	experience (3)
	experiment (14)
	experimental (14)
	experimentally (11)
	experimentation (1)
	experimenting (2)
	experiments (8)
	experts (1)
	explain (6)
	explaining (6)
	explanation (2)
	explicitly (4)
	explore (3)
	explored (1)
	exploring (1)
	exposed (3)
	expressed (1)
	expressing (3)
	expression (5)
	expressly (1)
	extend (1)
	extends (1)
	extensive (2)
	extensively (1)
	extent (9)
	external (1)
	extracellular (2)
	extrapolate (2)
	extrapolation (1)
	extrapolations (1)
	extreme (1)
	extremely (2)
	eye (1)
	F204 (1)
	F204p (11)
	face (2)
	fact (11)
	factor (2)
	factors (3)
	fails (1)
	failure (2)
	fair (13)
	fairly (3)
	fall (5)
	falling (1)
	false (1)
	familiar (8)
	familiarity (1)
	families (1)
	family (11)

	Index: far..fold
	far (27)
	fashion (1)
	fault (2)
	faults (1)
	favor (1)
	favorable (5)
	feature (13)
	features (12)
	feel (3)
	feeling (1)
	feet (3)
	fewer (1)
	figure (23)
	figures (6)
	filaments (1)
	file (8)
	filed (5)
	files (27)
	final (10)
	finally (3)
	find (20)
	finds (2)
	fine (10)
	finish (3)
	first (47)
	fit (4)
	five (16)
	five-minute (1)
	five-residue (1)
	flexible (1)
	focus (4)
	focused (4)
	focusing (3)
	fold (100)

	Index: folded..frequency
	folded (57)
	folding (29)
	folds (4)
	followed (1)
	follows (1)
	food (1)
	footnote (8)
	form (70)
	formation (2)
	formed (7)
	forming (5)
	forms (4)
	forth (13)
	Fortunately (1)
	forward (2)
	found (10)
	foundation (1)
	four (33)
	fraction (1)
	frame (2)
	framework (1)
	frankly (1)
	free (12)
	frequency (4)

	Index: frequently..going
	frequently (10)
	front (2)
	full (5)
	full-length (1)
	function (12)
	functional (4)
	functioning (1)
	functions (2)
	fundamental (1)
	gain (1)
	gaps (4)
	garbage (1)
	Gary (1)
	gave (9)
	gene (1)
	general (13)
	generally (14)
	generate (3)
	generated (9)
	generating (1)
	genetics (1)
	genome (1)
	genus (36)
	germane (1)
	getting (8)
	gibbon (4)
	give (42)
	given (14)
	giving (5)
	glimpse (1)
	globular (2)
	globule (2)
	glucosylation (1)
	glutamate (1)
	glutamic (4)
	glutamine (1)
	glycosyl (1)
	glycosylate (1)
	glycosylation (2)
	goes (4)
	going (83)

	Index: Goldberg..helices
	Goldberg (1)
	golf (1)
	good (10)
	GPI (2)
	granularity (1)
	gray (1)
	great (15)
	greater (8)
	Greek (1)
	green (21)
	Greg (4)
	Gregory (3)
	groove (2)
	grossly (2)
	group (2)
	Growth (1)
	guess (2)
	guesses (1)
	HA (21)
	half (3)
	Halozyme (9)
	halves (1)
	hand (3)
	handed (3)
	handling (1)
	hands (3)
	hang (1)
	happen (11)
	happened (8)
	happily (1)
	happy (4)
	hard (8)
	hard-and-fast (1)
	harsh (1)
	Harvard (1)
	head (1)
	Heads (1)
	hear (3)
	heard (4)
	hearing (1)
	Hecht (7)
	Hecht's (1)
	held (1)
	helical (6)
	helices (6)

	Index: helix..hyaluronic
	helix (5)
	helix/beta (1)
	help (3)
	helped (1)
	helpful (1)
	hemoglobin (4)
	hesitant (1)
	high (9)
	higher (4)
	highlight (3)
	highlighted (11)
	highlighting (2)
	highly (3)
	Himes (1)
	histogram (1)
	hit-and-run (1)
	hits (1)
	hold (6)
	hole (2)
	homogeneous (1)
	homologies (1)
	homologous (21)
	homology (8)
	hope (4)
	hoping (1)
	hormones (1)
	horrible (1)
	horseradish (1)
	hospital (2)
	hour (5)
	hours (14)
	housed (1)
	human (45)
	humans (1)
	hundred (2)
	hundreds (2)
	Huntington (1)
	Hyal (7)
	Hyal-1 (26)
	Hyal-3 (1)
	Hyal-egf (33)
	Hyalegf-like (1)
	hyaluron (1)
	hyaluronan (3)
	hyaluronan-binding (1)
	hyaluronic (36)

	Index: hyaluronidase..inaccuracies
	hyaluronidase (21)
	Hyaluronidase-1 (1)
	hyaluronidases (7)
	hydrogen (4)
	hydrolysis (5)
	hydrolyze (1)
	hydrolyzing (2)
	hydrophobic (10)
	hypothesis (5)
	hypothetical (1)
	I-M (1)
	ID (7)
	idea (2)
	identical (7)
	identification (5)
	identified (16)
	identifies (2)
	identify (14)
	identifying (1)
	identity (24)
	ignore (2)
	illustrate (3)
	illustrated (4)
	illustrates (2)
	illustrating (2)
	illustration (1)
	Im (2)
	image (5)
	images (9)
	imagine (3)
	immediately (2)
	immortal (1)
	immunogenicity (1)
	impact (2)
	implication (1)
	implied (2)
	implies (1)
	implying (2)
	important (14)
	imprecise (3)
	impression (2)
	impressions (1)
	improve (2)
	in- (1)
	inability (2)
	inaccuracies (1)

	Index: inaccurate..insights
	inaccurate (1)
	inactive (43)
	inactivity (1)
	inclined (1)
	include (3)
	included (1)
	includes (2)
	including (4)
	inconsistencies (1)
	inconsistency (1)
	incorporated (1)
	incorporating (2)
	increase (4)
	increased (7)
	incubated (1)
	incubation (1)
	indefinitely (1)
	independent (6)
	independently (4)
	indeterminate (1)
	indicate (5)
	indicated (6)
	indicates (4)
	indicating (13)
	indication (3)
	indicator (2)
	indirect (1)
	Indirectly (1)
	individual (16)
	individually (2)
	individuals (1)
	induce (1)
	induces (1)
	inducing (1)
	infer (5)
	influence (2)
	influences (2)
	influencing (1)
	information (56)
	informative (1)
	informed (1)
	inherently (1)
	initial (2)
	input (3)
	insects (1)
	inserted (2)
	inserting (1)
	insertions (1)
	inside (3)
	insight (1)
	insights (4)

	Index: inspect..justified
	inspect (1)
	inspection (4)
	instance (1)
	instances (2)
	instinct (2)
	instincts (2)
	institution (1)
	instructed (1)
	insulin (2)
	insults (1)
	intact (1)
	intended (1)
	interact (10)
	interacted (3)
	interacting (6)
	interaction (10)
	interactions (15)
	interacts (1)
	interchangeably (1)
	interest (1)
	interested (9)
	interesting (2)
	intermediate (9)
	intermediates (2)
	internal (2)
	interp- (1)
	interpret (1)
	interpretation (1)
	interrogated (1)
	interspersed (1)
	intolerant (4)
	intrinsic (6)
	intrinsically (2)
	introduce (15)
	introduced (3)
	introduces (1)
	introducing (3)
	invariant (10)
	inverted (1)
	investigate (2)
	investigated (1)
	investigation (3)
	involve (8)
	involved (10)
	involves (1)
	isolate (1)
	isolated (2)
	issue (5)
	issues (3)
	italicized (1)
	James (2)
	Jandrow (1)
	Jeff (1)
	job (5)
	Josh (1)
	judgments (1)
	June (1)
	justified (3)

	Index: Kathy..Kushan
	Kathy (1)
	keep (7)
	kept (1)
	Kessler (1)
	kind (53)
	kinds (3)
	Kinlin (1)
	knee (5)
	knew (1)
	know (129)
	knowing (1)
	knowledge (1)
	known (4)
	Korea (1)
	Kushan (127)

	Index: L356tr..local
	L356tr (1)
	lab (2)
	label (1)
	labeled (1)
	labs (1)
	lack (1)
	lacks (2)
	laid (1)
	language (7)
	large (20)
	largely (4)
	larger (4)
	Lauren (2)
	lead (1)
	leads (1)
	learn (1)
	leave (1)
	leaves (1)
	led (1)
	left (6)
	leg (1)
	legal (2)
	legend (1)
	legible (1)
	legs (1)
	Leif (1)
	length (8)
	lens (2)
	lentivirus (1)
	lets (1)
	level (14)
	levels (4)
	libraries (2)
	library (1)
	lie (1)
	ligand (4)
	light (5)
	likelihood (4)
	limit (1)
	limited (3)
	limits (1)
	limp (1)
	line (8)
	linear (2)
	lines (2)
	linked (1)
	list (12)
	listed (6)
	lists (2)
	literally (4)
	literature (6)
	little (12)
	lived (2)
	living (2)
	LLC (1)
	LLP (1)
	local (16)

	Index: localized..lysates
	localized (2)
	located (2)
	location (5)
	locations (8)
	long (10)
	long-range (3)
	long-term (1)
	longer (7)
	look (123)
	looked (21)
	looking (44)
	looks (11)
	loop (1)
	loops (8)
	loosely (1)
	lose (1)
	loss (3)
	lost (1)
	lot (12)
	lots (1)
	love (1)
	low (2)
	lower (4)
	lunch (2)
	lysate (2)
	lysates (1)

	Index: lysed..matching
	lysed (3)
	m-cresol (1)
	machine (1)
	Mack (1)
	made (43)
	magnitude (1)
	Mahan (1)
	main (1)
	maintaining (2)
	make (82)
	makes (3)
	makeup (1)
	making (24)
	mammalian (6)
	mammals (2)
	manner (1)
	map (1)
	mark (2)
	marked (5)
	markings (1)
	Martin (97)
	Massachusetts (1)
	massage (2)
	matched (1)
	matching (1)

	Index: math..misprinted
	math (1)
	mathematical (1)
	matter (3)
	matters (2)
	mature (4)
	maximize (1)
	mean (53)
	meaning (2)
	meaningful (1)
	meanings (2)
	means (17)
	meant (3)
	measure (2)
	measured (4)
	measurement (5)
	measurements (8)
	measures (2)
	measuring (4)
	mechanism (6)
	mechanisms (1)
	mechanistic (1)
	medical (2)
	meet (1)
	Melanie (1)
	melting (2)
	mem- (1)
	member (2)
	members (1)
	mention (2)
	mentioned (12)
	mentioning (1)
	Merck (1)
	methodology (1)
	metric (3)
	metrics (2)
	Michael (1)
	microliters (2)
	Microphone (1)
	microplate (1)
	middle (2)
	miles (1)
	milliliter (1)
	milyses (1)
	mind (6)
	minimizing (1)
	minimum (1)
	minus (1)
	minute (7)
	minutes (9)
	mischaracterized (4)
	misfold (4)
	misfolded (3)
	misfolding (2)
	misprinted (1)

	Index: missed..mutant
	missed (2)
	misspoke (1)
	misunderstood (1)
	misused (1)
	mixture (1)
	model (47)
	modeled (4)
	modeling (6)
	Modeller (2)
	models (7)
	modification (1)
	modifications (7)
	modified (35)
	modify (5)
	modifying (1)
	moieties (1)
	molecule (6)
	molecules (13)
	molten (2)
	moment (8)
	monitor (2)
	months (2)
	Moon (5)
	motif (6)
	motivated (1)
	motivation (2)
	mountain (1)
	mouth (2)
	move (4)
	moved (2)
	MSA (14)
	Mulligan (1)
	multi- (1)
	multiple (24)
	multiply (1)
	muscle (1)
	mut- (1)
	mutagen (1)
	mutagenesis (17)
	mutagenocide (1)
	mutant (71)

	Index: mutants..necessary
	mutants (105)
	mutate (2)
	mutated (12)
	mutating (2)
	mutation (32)
	mutational (5)
	mutations (66)
	mutual (1)
	N350tr (1)
	name (2)
	narrative (3)
	narrow (1)
	native (10)
	natural (1)
	naturally (18)
	nature (16)
	nature's (1)
	necessarily (11)
	necessary (5)

	Index: need..Occasionally
	need (29)
	needed (4)
	needs (1)
	negative (6)
	neighboring (2)
	neighbors (1)
	net (5)
	net-free-energy (1)
	neurodegenerative (1)
	neurology (2)
	never (10)
	nine (1)
	Nobel (1)
	noise (1)
	non-identical (2)
	non-limiting (2)
	non-local (1)
	nonhuman (2)
	nonphysiological (1)
	normal (2)
	normalization (3)
	normalize (2)
	normalized (3)
	notation (1)
	noted (5)
	notes (1)
	notice (1)
	noun (1)
	number (64)
	numbering (1)
	numbers (9)
	numerical (1)
	oath (1)
	object (50)
	objection (8)
	objections (2)
	observation (3)
	observations (2)
	observed (2)
	obtained (1)
	obvious (2)
	obviously (2)
	occasional (2)
	Occasionally (2)

	Index: occasions..one
	occasions (3)
	occur (12)
	occurred (2)
	occurrence (1)
	occurring (18)
	occurs (5)
	October (1)
	odd (2)
	Oddly (1)
	offer (2)
	offering (3)
	office (2)
	okay (290)
	oligomer (1)
	Omega (1)
	once (6)
	one (197)

	Index: one-..orientation
	one- (1)
	one-residue (1)
	ones (25)
	open (1)
	operate (2)
	opinion (14)
	opinions (23)
	opportunity (1)
	opposed (2)
	opposite (2)
	optimization (1)
	options (3)
	orange (4)
	orangutan (5)
	order (3)
	ordinary (20)
	organism (8)
	organisms (4)
	orient (3)
	orientation (3)

	Index: orientations..paragraph
	orientations (3)
	original (5)
	originally (2)
	outcome (4)
	outcomes (1)
	outlined (1)
	output (9)
	outside (8)
	overexpression (1)
	overlaid (4)
	overlapping (2)
	overlay (2)
	overwhelmingly (1)
	P- (1)
	p.m. (1)
	Pac-man (1)
	packed (1)
	packing (2)
	page (115)
	pages (15)
	pair (2)
	paper (15)
	paper's (1)
	paper- (1)
	para- (1)
	paragraph (96)

	Index: paragraphs..patent
	paragraphs (19)
	parallel (1)
	paralogs (1)
	parameter (2)
	parameters (7)
	Pardon (4)
	paren (1)
	parenthesis (1)
	Park (18)
	Park's (10)
	parse (1)
	part (48)
	partially (2)
	particular (55)
	particulates (1)
	partly (1)
	parts (10)
	past (1)
	pat- (1)
	patch (3)
	patches (6)
	patent (113)

	Index: patents..perturbs
	patents (16)
	path (3)
	pathway (4)
	pathways (3)
	pattern (13)
	patterns (1)
	Pause (6)
	pay (1)
	PD (2)
	pdb (33)
	pdbs (1)
	PDF (1)
	peculiar (1)
	people (15)
	Peptide (1)
	percent (81)
	percentage (6)
	percentages (2)
	perception (1)
	perfect (9)
	perfectly (2)
	perform (1)
	performed (4)
	period (2)
	permit (1)
	permits (2)
	peroxidase (1)
	persisted (1)
	person (58)
	personally (1)
	perspective (9)
	perturb (1)
	perturbs (1)

	Index: Peterson..plasmid
	Peterson (1)
	petitioner (2)
	Petsko (13)
	PGR (1)
	ph (3)
	Ph.d. (1)
	PH1 (1)
	PH20 (197)
	PH20-RELATED (2)
	PH20S (6)
	pharmaceutical (1)
	pharmaceutically (1)
	phenol (1)
	phenomenon (3)
	phenylalanine (3)
	phosphatase (2)
	phrase (5)
	phrased (1)
	physical (1)
	physiological (5)
	pick (4)
	picked (3)
	picture (6)
	pictures (4)
	pieces (1)
	pile (1)
	pka (2)
	place (10)
	placement (1)
	places (5)
	plasmid (3)

	Index: plasmids..positioning
	plasmids (1)
	plate (5)
	plates (2)
	played (1)
	please (8)
	pocket (4)
	point (29)
	pointed (1)
	points (4)
	polarizability (1)
	poly- (1)
	polymer (7)
	polymeric (1)
	polymers (2)
	polypeptide (39)
	polypeptide/proteins (1)
	polypeptides (27)
	poor (1)
	portion (11)
	portions (2)
	portray (1)
	portrayed (1)
	POSA (37)
	POSAS (4)
	pose (3)
	poses (1)
	position (103)
	position-by-position (1)
	positional (2)
	positioned (2)
	positioning (7)

	Index: positions..primarily
	positions (70)
	positive (26)
	positively (2)
	possess (1)
	possibilities (2)
	possibility (3)
	possible (30)
	possibly (6)
	potential (3)
	Practically (1)
	practice (1)
	practicing (1)
	pre-marked (1)
	preceding (1)
	precise (5)
	precisely (3)
	predict (14)
	predictable (1)
	predicted (3)
	predicting (2)
	prediction (9)
	predictions (4)
	prejudice (1)
	prepare (2)
	prepared (4)
	preparing (2)
	pres- (2)
	presence (4)
	present (9)
	presented (3)
	presenting (1)
	presently (1)
	preservatives (1)
	preserve (1)
	preserved (5)
	preserving (1)
	pressed (1)
	pressure (1)
	presume (1)
	pretty (3)
	prevent (6)
	previous (6)
	primarily (3)

	Index: primary..protein
	primary (15)
	principle (2)
	print (2)
	printed (1)
	printout (1)
	prior (3)
	prioritize (2)
	privilege (1)
	privileged (1)
	prize (1)
	pro- (1)
	probability (1)
	probably (32)
	probing (1)
	problem (4)
	proceed (2)
	proceeding (6)
	proceedings (9)
	process (16)
	processive (3)
	produce (9)
	produced (7)
	product (2)
	production (2)
	professor (2)
	program (4)
	programs (2)
	prohibits (1)
	project (1)
	projection (1)
	proline (1)
	promoter (4)
	prompted (2)
	prone (1)
	proper (3)
	properly (26)
	properties (11)
	property (6)
	proportion (3)
	proposed (1)
	Prosite (1)
	protected (1)
	protective (1)
	protein (304)

	Index: protein's..published
	protein's (6)
	proteins (115)
	protocol (2)
	proton (3)
	provide (6)
	provided (6)
	provides (2)
	providing (4)
	proximate (1)
	proximity (1)
	proxy (3)
	publication (4)
	publications (1)
	publish (1)
	published (6)

	Index: pull..read
	pull (1)
	purely (1)
	purified (1)
	purpose (8)
	purposes (4)
	pursue (1)
	pushing (1)
	put (26)
	putting (2)
	Pymol (10)
	qualifications (1)
	quality (13)
	quantify (2)
	quantitatively (2)
	question (62)
	questioning (1)
	questions (11)
	quick (1)
	Quinn (3)
	quite (8)
	quote (1)
	quoting (3)
	R176 (1)
	raise (2)
	raised (1)
	ramble (1)
	ran (1)
	random (4)
	randomly (2)
	randomness (1)
	range (9)
	ranges (1)
	rare (4)
	rarely (3)
	rate (4)
	rating (3)
	ratio (1)
	rationalize (1)
	reach (9)
	reached (1)
	reaches (1)
	reactive (1)
	read (13)

	Index: reading..related
	reading (8)
	readout (7)
	readouts (1)
	ready (1)
	real (1)
	realize (1)
	reason (8)
	reasonable (6)
	reasoning (1)
	reasons (9)
	recall (21)
	recast (1)
	received (2)
	recent (1)
	recess (10)
	recognize (4)
	recollection (1)
	recombinant (1)
	record (39)
	records (1)
	recovered (4)
	recreate (1)
	red (11)
	red-colored (1)
	refer (15)
	reference (6)
	referenced (5)
	references (2)
	referencing (1)
	referred (8)
	referring (28)
	refers (1)
	refinements (1)
	reflect (4)
	reflected (3)
	reflects (2)
	regarding (3)
	region (22)
	regions (12)
	regular (1)
	reiterate (1)
	related (6)

	Index: relating..residue
	relating (5)
	relationship (5)
	relative (21)
	releases (1)
	relevant (2)
	reliable (2)
	reliably (1)
	relied (4)
	relief (3)
	rely (7)
	relying (6)
	remain (2)
	remainder (1)
	remained (1)
	remember (37)
	remembering (1)
	remove (1)
	render (1)
	repeat (2)
	repeated (2)
	repeating (1)
	replace (2)
	replacement (1)
	replacements (2)
	report (6)
	reported (8)
	reporter (10)
	reporting (5)
	represent (5)
	representation (4)
	represents (1)
	reproduce (1)
	reproduced (1)
	reproducible (1)
	request (2)
	requested (8)
	requests (1)
	require (2)
	required (5)
	requirement (2)
	requirements (2)
	requires (3)
	requiring (1)
	rescreened (1)
	research (3)
	resemble (1)
	reside (1)
	residual (3)
	residue (54)

	Index: residue's..reviewed
	residue's (1)
	residue-by-residue (1)
	residue-mutated (1)
	residues (121)
	resist (1)
	resistant (4)
	resolved (3)
	respect (2)
	respectively (1)
	respond (3)
	responded (3)
	response (2)
	responsible (5)
	responsive (1)
	rest (13)
	restate (1)
	restraint (1)
	restrict (4)
	restricted (1)
	restricts (1)
	rests (1)
	result (8)
	resulting (1)
	results (14)
	resume (1)
	resynthesized (1)
	retain (7)
	retained (6)
	retaining (1)
	retains (1)
	reticulum (1)
	return (3)
	returned (2)
	reveals (1)
	review (12)
	reviewed (17)

	Index: revision..right
	revision (1)
	rid (3)
	right (482)

	Index: rigid..secondary
	rigid (1)
	rise (1)
	RNA (2)
	robust (1)
	rock (1)
	role (2)
	room (4)
	Rosetta (2)
	rough (1)
	roughly (3)
	routine (1)
	row (3)
	rule (2)
	run (4)
	runs (2)
	Ryan (1)
	sample (6)
	samples (14)
	satisfied (1)
	satisfy (2)
	save (1)
	saved (1)
	saving (1)
	saying (27)
	says (12)
	scale (5)
	scanning (1)
	scattered (1)
	scenario (5)
	scheduling (3)
	scheme (10)
	school (2)
	scientific (1)
	scientist (3)
	scientists (6)
	scope (11)
	score (4)
	scores (1)
	scrambling (1)
	screen (11)
	screening (3)
	SEAP (6)
	search (3)
	second (29)
	secondary (17)

	Index: secrete..sequence
	secrete (9)
	secreted (15)
	secretes (1)
	secretion (3)
	section (9)
	sections (1)
	see (93)
	seeing (4)
	seeking (3)
	segments (3)
	select (5)
	selected (2)
	selecting (1)
	selection (1)
	self-associate (1)
	self-eating (1)
	send (1)
	sending (1)
	sense (13)
	sensible (2)
	sentence (7)
	sentences (1)
	separate (1)
	separated (2)
	September (1)
	Seq (5)
	sequence (137)

	Index: sequences..similarities
	sequences (41)
	served (1)
	session (5)
	set (49)
	sets (11)
	setting (1)
	seven (10)
	several (4)
	shading (1)
	shape (5)
	shapes (1)
	share (5)
	shared (13)
	shares (1)
	Sharp (1)
	sheet (5)
	Sheldon (1)
	shift (4)
	shifted (3)
	shifts (2)
	short (4)
	shorthand (1)
	show (8)
	showed (4)
	showing (9)
	shown (1)
	shows (5)
	sic (1)
	sickle (4)
	side (3)
	Sidley (2)
	signal (3)
	signature (2)
	signed (1)
	significance (4)
	significances (1)
	significant (7)
	significantly (2)
	similar (13)
	similarities (2)

	Index: similarity..sounds
	similarity (1)
	simple (10)
	simpler (2)
	simply (9)
	Simpson (3)
	simulation (2)
	simulations (2)
	simultaneous (9)
	single (26)
	singly (1)
	sit (3)
	site (42)
	sites (12)
	sitting (4)
	situation (2)
	situations (1)
	size (8)
	sized (1)
	skill (48)
	skilled (2)
	skills (1)
	skim (3)
	skip (1)
	slant (1)
	slightly (7)
	sloppy (5)
	small (11)
	smaller (4)
	Smart (1)
	smarter (1)
	Solubility (1)
	soluble (3)
	solution (3)
	solved (1)
	solvent (5)
	solvent-accessible (3)
	sophisticated (1)
	sort (6)
	sound (2)
	sounded (1)
	sounds (6)

	Index: source..stay
	source (2)
	sources (2)
	space (9)
	spacing (1)
	span (1)
	spatial (5)
	spatially (8)
	speak (7)
	speaking (7)
	species (12)
	specific (15)
	specifically (12)
	specification (3)
	specified (2)
	specifies (2)
	specify (2)
	spectroscopic (1)
	spectrum (5)
	speculate (2)
	speculation (1)
	speculative (1)
	spheres (2)
	splice (1)
	spoken (3)
	spot (1)
	spots (3)
	spreadsheet (7)
	stabi- (1)
	stability (30)
	stability-type (1)
	stabilization (4)
	stable (18)
	stably (1)
	standard (3)
	start (10)
	started (2)
	starting (8)
	starts (10)
	state (21)
	stated (9)
	statement (12)
	statements (3)
	states (8)
	status (1)
	stay (2)

	Index: stayed..substitution
	stayed (1)
	staying (2)
	step (7)
	steps (3)
	Stern (1)
	Sterne (1)
	stick (1)
	sticking (2)
	stock (1)
	stop (1)
	stopping (1)
	storage (2)
	stored (1)
	story (1)
	strand (2)
	strands (1)
	stress (1)
	stretch (3)
	stretches (1)
	strictly (1)
	striking (2)
	structural (27)
	structurally (1)
	structure (161)
	structure-an (1)
	structure/function (1)
	structures (22)
	struggling (1)
	studied (4)
	studies (2)
	study (12)
	sub- (1)
	subdomain (1)
	subject (3)
	submitted (1)
	subsequent (1)
	subset (4)
	substations (1)
	substi- (1)
	substituted (3)
	substitution (23)

	Index: substitutions..systematic
	substitutions (33)
	substrate (10)
	subtle (1)
	subunit (1)
	success (4)
	suffer (1)
	sufficient (2)
	sugar (1)
	suggest (5)
	suggesting (3)
	suggests (6)
	suitably (1)
	Sullivan (1)
	summary (5)
	sun (1)
	super (1)
	superimpose (1)
	superimposed (1)
	supernatant (12)
	supernatants (5)
	support (9)
	supposed (2)
	sure (50)
	surface (25)
	surgery (1)
	surprise (1)
	surrogate (1)
	surrounding (2)
	survive (1)
	survived (2)
	suspect (1)
	Swiss (3)
	SWISS-MODEL (30)
	sworn (2)
	synonym (1)
	synthesis (1)
	synthesized (1)
	systematic (3)

	Index: tab..term
	tab (3)
	table (73)
	tables (12)
	take (53)
	takeaway (1)
	taken (14)
	takes (1)
	taking (4)
	talk (8)
	talked (4)
	talking (22)
	talks (1)
	tautological (1)
	teach (1)
	technically (1)
	technique (4)
	techniques (1)
	technology (1)
	tell (22)
	telling (3)
	tells (3)
	temperature (10)
	temperatures (3)
	template (7)
	ten (4)
	tend (12)
	tended (1)
	tendency (2)
	term (11)

	Index: terminal..think
	terminal (2)
	terminology (7)
	terms (14)
	terrible (1)
	terribly (1)
	tertiary (26)
	test (8)
	tested (59)
	testified (1)
	testify (1)
	testimony (7)
	testing (15)
	tests (1)
	tethered (1)
	tetrasaccharide (1)
	Tevnan (1)
	text (7)
	textbook (1)
	Thank (13)
	The's (1)
	theoretically (2)
	thermal (5)
	thing (32)
	things (29)
	think (116)

	Index: thinking..tool
	thinking (6)
	thinks (1)
	third (3)
	thought (10)
	thousand (1)
	Thousands (1)
	three (31)
	three-dimensional (5)
	threshold (6)
	thresholds (1)
	throughput (4)
	thumb (1)
	tight (1)
	tightly (1)
	time (24)
	time-average (1)
	timeframe (4)
	times (10)
	tiny (3)
	title (1)
	titled (1)
	Tm (1)
	TMB (3)
	today (14)
	Today's (1)
	tolerability (10)
	tolerance (11)
	tolerant (14)
	tolerate (6)
	tolerated (30)
	tolerating (1)
	tool (17)

	Index: tools..two
	tools (1)
	top (6)
	topics (4)
	total (4)
	touched (1)
	transcript (3)
	transcription (1)
	transcription/translation (1)
	transcripts (5)
	transected (1)
	transfected (6)
	transfection (5)
	transferred (1)
	transient (1)
	translate (1)
	translated (2)
	translates (1)
	translation (3)
	Trash (1)
	treat (1)
	treated (2)
	treatment (1)
	tree (2)
	tremendous (1)
	tremendously (1)
	trends (2)
	trial (1)
	triple (1)
	trivially (1)
	trouble (2)
	true (19)
	truncated (3)
	truncating (1)
	truncation (1)
	truncations (1)
	trust (1)
	truthful (2)
	truthfully (1)
	try (11)
	trying (35)
	tryptophan (5)
	tube (1)
	Tumor (1)
	turbidity (3)
	turn (15)
	turned (5)
	turnover (1)
	turns (2)
	two (70)

	Index: two-dimensional..variability
	two-dimensional (1)
	type (9)
	typed (1)
	types (5)
	typically (5)
	typo (1)
	tyrosine (3)
	U.S. (2)
	ultimate (1)
	Um-hmm (44)
	unclassified (1)
	uncolored (1)
	uncomfortable (1)
	understand (46)
	Understandable (1)
	understanding (8)
	understood (4)
	undertaking (1)
	unfavorable (1)
	unfold (2)
	unfolded (5)
	unfolding (2)
	unit (1)
	universe (2)
	university-type (1)
	unknowns (2)
	unmodified (1)
	unnecessary (1)
	unpredictability (1)
	unpredictable (1)
	unpredictably (1)
	unstable (3)
	unstructured (2)
	unwrapping (1)
	Urquhart (1)
	usage (4)
	usages (1)
	useless (2)
	V58 (1)
	V58l (1)
	V58r (2)
	valid (1)
	validation (1)
	valine (5)
	value (5)
	values (12)
	variability (14)

	Index: variable..want
	variable (3)
	variables (2)
	variance (2)
	variant (14)
	variants (5)
	variation (5)
	variations (2)
	varied (1)
	varies (1)
	variety (2)
	various (10)
	vary (2)
	varying (1)
	vast (4)
	vector (1)
	Velcro (1)
	venom (8)
	verb (1)
	verified (1)
	verify (1)
	versions (1)
	versus (2)
	video (3)
	video-recorded (1)
	videographer (28)
	view (12)
	viewed (2)
	viewing (1)
	views (4)
	Vina (23)
	Vine (1)
	virtually (3)
	vis- (1)
	visible (3)
	vision (1)
	visual (1)
	visualize (2)
	visualized (1)
	visualizing (1)
	vivo (1)
	volume (3)
	wait (8)
	waiting (1)
	walk (2)
	walking (1)
	wander (2)
	wandered (1)
	want (86)

	Index: wanted..yeah
	wanted (14)
	wash (1)
	water (1)
	way (41)
	ways (5)
	wealth (2)
	wearing (1)
	weeks (2)
	well-known (1)
	wells (1)
	went (12)
	wheel (1)
	white (1)
	wide (1)
	wild (6)
	wild-type (16)
	wildtype (3)
	withstand (3)
	witness (35)
	witness's (1)
	Women's (1)
	wondering (10)
	word (28)
	words (10)
	work (23)
	worked (2)
	worksheet (1)
	worried (1)
	wrappings (1)
	write (2)
	wrong (4)
	Y184 (1)
	yeah (53)

	Index: year..µm
	year (1)
	years (6)
	yellow (3)
	yield (2)
	yields (1)
	yup (21)
	Zahn (1)
	zero (11)
	Zhang (16)
	Zoom (2)
	µm (1)





