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| NSTRUCT THE W TNESS
Page/ Li ne Page/ Li ne Page/ Li ne
30/ 8

(REPORTER S NOTE: All quotations fromexhibits are
reflected in the manner in which they were read into
the record and do not necessarily denote an exact

quote fromthe docunent.)
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TUESDAY, DECEMBER 9, 2025;
9:13 AAM EASTERN STANDARD TI ME
--000- -

VI DEOGRAPHER: W are now on the
record. The tinme is 9:13 a.m The date
I s Decenber 9, 2025.

This is the video deposition of
Mel anie A. Sinpson, Ph.D., taken in the
matter of Merck Sharp & Dohne LLC versus
Hal ozyne, |Incorporated. Case filed with
the U .S Patent and Trademark O fice
before the Patent and -- Patent Trial and
Appeal Board. [It'll be Case
No. PGR2025- 00003 and rel ated cases
PGR2025- 00004, -00006, and -00009.

W are at the offices of Sterne
Kessler, located at 1101 K Street,
Nor t hwest, in Washington, D.C

The vi deographer is Jonathan
Perry, and the court reporter is Susan
Ashe, both here on behalf of U S. Legal
Support, located at 16825 Northchase
Drive, Suite 900, in Houston, Texas 77060.

And woul d counsel present please

i ntroduce thensel ves and state whomt hey
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represent.
MR KUSHAN: Jeff Kushan from
Sidley Austin for Petitioner.
Wth nme is Any Mahan and Kal en
Sullivan from Sidley, and Brian Gol dberg
from Dechert.
MS. MARTIN: Lauren Martin from
Qui nn Emanuel on behal f of Hal ozyne.
And with ne, | have El dora
Ellison, Ralph Powers, IIl, and Hal ey Ball
from Sterne Kessler; Zach Summers and
El 1ot Choi from Qui nn Emanuel .
VWher eupon,
MELANI E ANN SI MPSQON, PH. D.
havi ng been first duly sworn, was exam ned
and testified as follows:
EXAM NATI ON
BY MR KUSHAN:
Q Good norning. Could you state your full
name for the record.
A My full name is Melanie Ann Sinpson.
Q And what is your present enployer?
A My present enployer is North Carolina

State University.

N
ol

Q And you're based in Ral ei gh?
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1 A | am based in Ral ei gh
2 Q Have you been deposed before?
3 A | have not been deposed before.
4 Q Okay. We'll go over some ground rul es.
5 First, I'll ask you questions. If you
6 don't understand ny question, let nme know. [I'IIl try
7 to give you a better question.
8 You shoul d proceed to answer ny question
9 after you've heard it and understood it.
10 Your counsel may raise an objection. Once
11 she's finished, you proceed to answer the question
12 | ve asked you.
13 If she instructs you to not answer the
14 question on the basis of privilege, of course you
15 can follow the gui dance of your counsel. But |'l
16 want to confirmthat you' re doing that.
17 "1l show you exhibits during the course
18 of the day. | hope to not overwhel mthe space you
19 have there. So if we need to nove sone of them off
20 of the table, we can do that. They'll be handed to
21  you, and then you can review t hem
22 You understand that today you're under
23 oath, and you're obligated to tell the truth to the
24  best of your know edge?
25 A | do understand that.
U S. Legal Support | ww. usl egal support.com 13
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1 Q Ckay. |s there any reason you cannot
2 testify truthfully today?
3 A No.
4 Q Ckay. No nedical issues?
5 A No.
6 Q kay. If | need to, | may ask you to step
7 out of the room if | need to have a conversation
8 with opposing counsel. But we'll try to mnimze
9 those.
10 Al so, anytinme you need a break, just |et
11  us know. We can take a break. We'Ill finish
12 answering the question that is presented to you, and
13 then, once you finish that, we can -- that's the
14 normal time for a break. Ckay?
15 Do you understand all of these procedural
16 steps here we've got?
17 A Yes.
18 Q Ckay. Now, do you understand that you
19 have provided declarations in four different
20 proceedings in front of the Patent Trial and Appeal
21 Boar d?
22 A Yes, | do.
23 MR, KUSHAN. Ckay. |'mgoing to
24 call that the "PTAB." That's the entity
25 that's going to be evaluating the
U S. Legal Support | ww. usl egal support.com 14
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1 different sides of this dispute.

2 This is Exhibit 2068 in

3 " PGR2025- 0003" concerning the U S. Patent

4 11, 952, 600.

5 It's al ready marked.

6 (Wher eupon, Hal ozynme Exhibit 2068,

7 previously marked, was presented to the witness.)

8 MR KUSHAN. |'malso going to

9 hand to you Exhibit 2068 in

10 " PGR2025- 0004, " Exhibit 2068 in

11 "PGR2025- 0006, " finally, Exhibit 2068 in

12 " PGR2025- 0009. "

13 (Wher eupon, Hal ozynme Exhibits 2068,

14 previously marked, were presented to the w tness.)

15 M5. MARTIN: So, Counsel, we

16 have bound versions of all four of these.

17 | don't know if you have a

18 preference for which one it is that she

19 uses, but those are the four docunents

20 t hat we brought.

21 MR. KUSHAN: Are there any

22 mar ki ngs in the four that you brought wth

23 you?

24 W TNESS: There are no markings.

25 MR KUSHAN: Then if you wish to
U S. Legal Support | ww. usl egal support.com 15
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1 use the spiral-bound version -- whichever
2 one is nore confortable for you.

3 W TNESS: Thank you. | would

4 prefer to use the spiral version

5 MR. KUSHAN: All right. Then

6 why don't we put those on the ground --

7 W TNESS: Thank you

8 MR, KUSHAN. -- Ms. Court

9 Reporter.

10 BY MR KUSHAN:

11 Q So nmy question today, these four

12 declarations, are the opinions you' ve expressed in
13 themgenerally the sane except for particul ar

14 position nunbers in the PH20 sequence that may be
15 relevant to particul ar patents?

16 A They are substantively the sane, wth that
17 exception, and, in one case, with the exception of
18 the percent identity of the sequence.

19 Q Ckay. What | would propose to do is we'll
20 use your declaration in the -0003 proceeding. |'ll
21 make reference to that with -- for page nunbers so
22 we can direct you to the right paragraph and the
23 ri ght docunent. Okay?
24 A | under st and.
25 Q Coul d you go to your declaration in the
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- 0003 proceeding and go to the | ast page that --
where you' ve signed the declaration, which is
Page 173.

Is that -- is that your signature?

A That is ny signature.

Q And when you signed this declaration, did
you confirmthat you believed the statenent above
your signature was correct?

A | did so confirm

Q Geat. Geat.

And you signed this on Septenber 23rd of
20257

A Yes.

Q Did you formopinions in your declaration
bef ore Septenber 22, 20257

M5. MARTIN. Qbject to form

A So the decl arati on docunents the sunmary
of ny opinions. They were not all forned in one
day.

Q Yeah. So | just want to confirm You
formed the bul k of your opinions prior to
Sept enber 23rd of 2025. R ght?

M5. MARTIN. Object to form

Q Let nme give you a better question

Were there any opinions that you had

U S. Legal Support | ww. usl egal support.com 17
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formed only on the 23rd of Septenber of 20257

A Ah. | understand your question.

There were no opinions that were changed
on Septenber 23, 2025.

Q Okay. Can you recall when you were
retained to work on this matter?

A Yes. | was first contacted in
January 2025 and formally retained in February 2025.

Q All right. If you had -- if you coul d,
just give me an estimate of how many hours you' ve
wor ked on the matters that resulted in these
decl arati ons.

A My estimate to date woul d be about
150 hours.

Q And do you recall when you began to
prepare a declaration that ultimately becane this
declaration in the -0003 proceedi ng?

A | don't recall a specific date, but the
tinme frame woul d have been about in April or My of
2025.

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

A | am not aware of any errors in ny
decl arati ons.

Q Ckay. And you understand that these four

U S. Legal Support | ww. usl egal support.com 18
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decl arati ons each cons- -- there are four patents at
issue in the four proceedings. Correct? You
under stand that ?
M5. MARTIN. Qnbject to form
Q You understand that each of the four
proceedi ngs has one patent involved init. R ght?
A | understand that each of these
decl arations pertains to one specific patent.
Q Al right. Geat.
MR KUSHAN: |'mgoing to just
i ntroduce the patents so that we have them
accessi ble. These are all nunbered
Exhi bit 1001, so I'll have to refer to the
ot her proceedings they're in.
First, we're going to introduce
U S. Patent No. 11,952,600, which is the
patent at issue in the -0003 proceeding.
(Wher eupon, Petitioner Exhibit 1001,
previously marked, was presented to the w tness.)
COURT REPORTER: Is it
previously marked?
MR, KUSHAN:  Yes.
COURT REPCORTER: Thank you.
MR KUSHAN. Also, Exhibit 1001
in the -0004 proceeding is U S. Patent

U S. Legal Support | ww. usl egal support.com 19
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12, 018, 298.
(Wher eupon, Petitioner Exhibit 1001,
previously marked, was presented to the wtness.)
MR KUSHAN: Exhibit 1001 in the
2025- 00006 proceeding, U S. Patent
12, 152, 262.
(Wher eupon, Petitioner Exhibit 1001,
previously marked, was presented to the w tness.)
W TNESS: Thank you.
MR KUSHAN. And finally,
Exhibit 1001, U S. Patent 12,123,035 in
t he -00009 proceedi ng.
(Wher eupon, Petitioner Exhibit 1001,
previously marked, was presented to the w tness.)
W TNESS: Thank you
BY MR KUSHAN:
Q Just to start with these, did you review
each of these patents in their entirety?
A | did review each of these patents in
their entirety.
Q They're long, aren't they?
A They are.
Q Al right. But you understand that the
four patents have the same draw ngs and

speci fication, and then they each have a different

U S. Legal Support | ww. usl egal support.com 20

Petitioner Merck, Ex. 1130, p. 20
Merck Sharp & Dohme LLC v. Halozyme Inc.
PGR2025-00017



Mel ani e Ann Si npson, Ph. D
Decenber 09, 2025

© 00 N o o A~ W DN PP

R N N o o e e e o i o
g N W N P O © W N O 0o M W N P O

set of clains at the end.
You understand that?

A Yes, | understand that.

Q And so, that -- that draw ng and
specifications that are the sane across those four
patents, those you' ve reviewed, basically, once.
There may be different nunbers and col ums and
things for each of the patents, but across the four

of them vyou're |Iooking at that as the sane

information. |Is that right?
A | did actually review each one --
Q Yeah.
A -- carefully, page by page. But | do

recogni ze that, yes.

Q Ckay. And each of the patents is -- has a

claimset where they have identified a particular
position within the PH20 pol ypepti de sequence.
Ri ght ?

For exanmple, in the '600 patent, they
refer to a position at 320. R ght?

A Yes.

Q kay. So we're famliar with the clains
that differ in each patent relative to the common
specification that they share. Right?

A Yes.

U S. Legal Support | ww. usl egal support.com
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1 Q Ckay. |If you could -- if you could, go to
2 the '600 patent.
3 Can you go to the second page of this --
4 you know, just on the front of the '600 patent, you
5 see the -- there's a bunch of information, like the
6 nunber of the patent and the inventors, and then
7 there's a section on the left colum under the
8 Item 60 that says "Related U S. Application Data."
9 Do you see that?
10 A Yes.
11 Q If you could turn the page, and....
12 Do you see that there is a continuation of
13 the related information -- application information?
14 A Yes, in the left col um.
15 Q And if you go to the very bottom of that,
16 you see a patent application that has the nunber
17 13/ 694, 7317
18 (No audi bl e response.)
19 Q I'mat the bottom of that paragraph.
20 A *13/ 694, 731."
21 Q Correct.
22 A Yes.
23 Q And that was filed on Decenber 28th of
24  2012. Right?
25 A Yes.
U S. Legal Support | ww. usl egal support.com 22
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1 Q Ckay. And then below that, you see there
2 is another paragraph that lists two provisional

3 applications. They were filed on Novenber 1, 2012
4  and Decenber 30, 20117

5 A Yes.

6 MR KUSHAN. Al right. [I'm

7 going to introduce the application that

8 has the nunber 13/694,731. This is

9 Exhi bit 1026.

10 (Wher eupon, Petitioner Exhibit 1026,

11  previously nmarked, was presented to the w tness.)
12 Q This -- you understand that the '731

13 application was the very first thing that was filed
14 by Hal ozynme in the patent office? This was their
15 first patent application -- well, the patent

16 application they filed on Decenber 28th of 2012.

17 Right?

18 M5. MARTIN: Object to form

19 Q Sorry. You understand that the thing I've
20 handed you is the application that was filed wth
21 the Patent and Trademark O fice by Hal ozyne as the
22 ' 731 application?
23 A Yes.
24 Q Have you seen that docunent before?
25 A. Yes, | have.
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1 Q Geat. 1'magoing to use that docunent
2 because it is the original filing, and the
3 specification and dramngs in that are the sane as
4 the four patents. Ckay?
5 I"mgoing to refer to this, all the
6 specification and drawi ngs of that, along with the
7 four patents, as the "comon disclosure.” kay?
8 A Ckay.
9 Q And | think you' ve used a termlike that
10 as well, right, in your declarations?
11 A Yes.
12 Q | just want to nake sure we're speaking
13 about the sanme thing when | ask you a question. So
14 we'll just use that as a reference point. Ckay?
15 A Yes.
16 Q Al right.
17 A | under st and.
18 M5. MARTIN: Counsel, is it
19 possi ble for you to speak up? |'m having
20 areally hard tine hearing you.
21 MR KUSHAN:  Sure.
22 M5. MARTIN.  Thank you.
23 Q Do you recall if you reviewed the two
24  provisional applications that were referenced in the
25 pat ent s?
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A | did not specifically reviewthe
provi si onal applications.
Q Wul d any of your opinions in your
decl arati ons change between the dates of Decenber of
2011 and Decenber of 2012?
A | don't --
M5. MARTIN. (Object to form
A Ckay. Could you ask ne again? |1'msorry.
Q Yeah. So the original application -- the
provi sional applications were filed in Decenber of
2011. Then there was another one. The '731
application was filed in Decenber of 2012.
| just want to nake sure if you have
di fferent opinions about the state of the art or
what a person of skill m ght have believed between
t hose two dates.
Do you have a recollection if you have a
di fference of opinion around those two dates?
M5. MARTIN. Object to form and
scope.
A The majority of ny opinions would not be
substantively different between 2011 and 2012
consi deration times.
Q If I ask you a question today and there is

a difference of your opinion between those two
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dates, will you please |let ne know?

A Yes.

Q Al right. Are you famliar with the fact

that these patents have also been filed with

sequences of -- amno acid sequences and nucl eoti de
sequences?

A Yes.

Q Do you know how many sequences were fil ed

with each of these patents?
A The sequence identification nunbers are
given for each of the patents within the clains.

And so, | understand that each patent
covers sone of the sanme sequence identification
nunbers and sone different sequence identification
nunber s.

The sequences -- the reference sequences
are given -- sonetinmes they're the sane, sonetines
they're different -- for nodified PH20 pol ypepti des
in each of the patents.

Q Do you know how many sequences are
actually included with the patent?

A | know how many sequences are listed in

this patent. There's a sunmary of themin the -- on

t he Appendi x A page of ny declaration.

And | haven't counted themline by line,
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but | think it's sonewhere around 30 sequences.

Q Wuld it surprise you to know that there's
about 800 sequences listed with this patent?

A Actually, it does not surprise ne to know
that. | know that the sequences that are |isted
here are reference sequences and that additional
sequences are also referred to within the patent
t hat have presunmably al so been filed al ongsi de these
sequences.

What -- so ny uncertainty actually is with
respect to what is considered filed with this patent
versus what is part of the sequence IDs that they
are referencing in their specifications.

Q You didn't look at all the 800 sequences
and eval uate themas part of your opinions, did you?

M5. MARTIN. (Object to form

A | was not asked to eval uate al
800 sequences.

Q Ckay. Did you review any docunents
from-- issued by the Patent Trial and Appeal Board,
the PTAB, in connection with these four proceedi ngs?

A | reviewed the prosecution history of the
patent -- patents.

Q You didn't review any decisions com ng out

of the Patent Trial and Appeal Board concerning
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1 these four proceedings, did you?

2 A The materials | reviewed are in ny table

3 of exhibits.

4 Q That's at Page 174 of your decl aration?

5 A 174 and 175. Yes.

6 Q Vell, | can just nmake it easier. Are the
7 materials you used in connect- -- sorry.

8 Are the materials that you reviewed in

9 connection with preparing your opinions what you

10 have |isted on Pages 174 and 175 of your

11  decl aration?

12 A In combination with nmy general know edge
13 and expertise in the field, these specific docunents
14 are what | reviewed to prepare ny declaration and to
15 prepare for this discussion.

16 Q You reviewed a declaration from

17 Dr. Petsko. Right?

18 A Yes. | reviewed Dr. Petsko's declaration
19 Q Do you recall being given Dr. Petsko's
20 declaration from counsel ?
21 M5. MARTIN. Onh, objection, to
22 the extent that that's calling for
23 privileged information
24 That sounds |ike a yes-or-no
25 questi on.

U S. Legal Support | ww. usl egal support.com 28

Petitioner Merck, Ex. 1130, p. 28
Merck Sharp & Dohme LLC v. Halozyme Inc.
PGR2025-00017



Mel ani e Ann Si npson, Ph. D
Decenber 09, 2025

1 A Yes.

2 Q Do you recall when you were given the

3 declaration fromDr. Petsko?

4 A | don't recall a specific date. It was

5 certainly prior to ny conpletion of ny declaration.
6 Q Do you recall if you were given nore than
7 one version of Dr. Petsko's declaration?

8 A Yes.

9 Q You were?

10 A No, was not .

11 Q Ch, you were not.

12 A | recall.

13 Q | apol ogi ze. Thank you for that.

14 So you were given nore than one version of
15 Dr. Petsko's declaration, and you do not recall

16 which dates you received then? |s that your

17 testinony?

18 M5. MARTIN: Object to form

19 A | was given only the final signed
20 declaration fromDr. Petsko, which | received and --
21 at a date I'mnot certain of, and reviewed prior to
22 finalizing ny declaration.
23 Q Do you recall how nmuch tinme you spent
24 reviewing Dr. Petsko's declaration?
25 A | don't recall specifically.
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1 Q Can you give nme a ball park nunber?

2 A | can. Each of the -- including

3 Dr. Petsko's declaration, required several hours for
4 me to review

5 Q Do you recall providing any feedback on

6 the declaration to counsel about Dr. Petsko's

7  decl aration?

8 M5. MARTIN. Cbjection. That's
9 calling for the contents of conmunications
10 with counsel. 1'mgoing to instruct the
11 W tness not to answer.

12 MR KUSHAN: Al right.

13 Q Do you recall seeing a spreadsheet that

14 Dr. Petsko created that conpiled information from
15 the patent init?

16 A Yes.

17 MR KUSHAN: |'mgoing to

18 introduce what is Exhibit 2166.

19 (Wher eupon, Hal ozynme Exhibit 2166,
20 previously marked, was presented to the wtness.)

21 Q Do you recall if you received this

22 docunment in paper formor PDF or in an Excel sheet
23 format?

24 A | received a PDF. | have since received a
25 paper copy. | have al so seen the spreadsheet
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1 docunment, which | received at the sane tinme of the
2 si gned decl arati on.

3 Q And you reviewed the spreadsheet?

4 A Yes.

5 Q Did you review the version in the Excel
6 format ?

7 A Yes.

8 Q kay. Did you -- when you reviewed this
9 spreadsheet, did you inspect |like the formrmula that
10 are enbedded in the cells?

11 ( Speaker phone voi ce.)

12 COURT REPORTER: Was there

13 soneone speaki ng online?

14 (No response.)

15 COURT REPORTER: Thank you.

16 (Wtness reading.)

17 Q So | had asked you a question whet her,
18 when you received the spreadsheet in Excel format,
19 did you inspect the formulas used in the cells of
20 t he spreadsheet ?
21 A In sone cases, yes.
22 Q When you reviewed this docunent, did you
23 identify any errors in it?
24 A | did not detect errors in the docunent.
25 Q Did you conpare the information in this
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docunment to the information in the common disclosure
when you reviewed it?

A | did do that conparison, yes.

Q And what was the nature of that
conpari son? \What did you do when you were -- what
were you | ooking for when you were conparing thenf?

A | was | ooking to nake the conparison
bet ween the arrangenent of data by Dr. Petsko with
respect to the data that were reported and how the
data were collected, as reported within the patent
speci ficati on.

Q Did you identify -- or -- identify any
classifications of the information that you saw in
the declaration as being inaccurate with what had
been described in the common di scl osure?

A | did not identify inaccuracies in
Dr. Petsko's spreadsheet.

Q All right. Between the tinme you were
retai ned by counsel and the tine you signed your
decl aration in Septenber of 2025, have you had any
conversations with Dr. Petsko?

A No, | have not.

Q Did you have any questions about
Dr. Petsko's spreadsheet when -- after you had

reviewed it?
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A No, | didn't.

Q Did you have any questions about
Dr. Petsko's declaration that you revi ewed?

A No, | didn't.

Q So you were able to use the spreadsheet
and his declaration as they were witten, wthout
getting any clarifications fromDr. Petsko?

A The decl aration and the spreadsheet
presented information that was, to ne, very clear.

Q Do you understand that Dr. Petsko was
deposed | ast week, simlar to what you're going
t hr ough now?

A | didn't know the date of his deposition.
| knew that he was to be deposed.

Q Are you -- have you been given a
deposition transcript fromhis deposition?

A. No, | have not.

Q Are you aware in any way of what
Dr. Petsko said during his deposition?

A No, not in any way. It would be pure
specul ati on.

Q Al right. So you have not been given any
i nformati on about what he said in his deposition?

A No, | have not been given information

about Petsko's deposition.
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Q In Dr. Petsko's declaration, there are
i mges of protein structures.

Do you recall that that is the case?

A Yes, | do.

Q Wre you -- and are you famliar with the
file format used for those types of inmage
structures?

A. Yes, | am

Q What is it?

A He used PyMOL to present the structures
t hat he presented.

Q Were you given PDB files that have in them
information that reflects coloring and residues or
orientations of the protein structure?

A No. The PDB file for the HYAL1l crystal
structure is available, obviously, in the PDB. It's
public domain information.

The nodel s that were nmade by Dr. Petsko
were shared with ne with specific imges, not the
specific files that he generated.

The specific inmages he generated were part
of ny consideration and anal ysi s.

Q So you received the PDB files of the
nodel ed PH20 protein. Correct?

M5. MARTIN. (Object to form
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1 A | did not receive Dr. Petsko's PDB files

2 of his nodel ed PH20.

3 Q Did you receive any PDB files having a

4  nodel of PH207?

5 A | did not.

6 Q Did you inspect the -- so you didn't

7 inspect the structure of the PD- -- sorry.

8 You did not inspect the nodel PH20

9 structure in PyMOL. Is that right?

10 A As an expert in the study of the structure
11  and function of hyal uroni dases, | have nyself

12 nodel ed PH20 agai nst the crystal structure of HYALL
13 previously, quite a nunber of years ago.

14 | have done the exercise of considering

15 the nodel in three dinensions. | did not use that
16 information to influence ny reviewin this -- ny

17  decl arati on.

18 | used, exclusively, the analysis in

19 Dr. Petsko's declaration and the inmages he presented
20 to formny opinions.
21 Q I think that nostly answers nmy question
22 but | just want to make sure | understand -- |I'm
23 just kind of trying to understand how you went about
24  your process of evaluating and form ng your
25  opinions.
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| want to just understand whether, in the
course of form ng your opinions, you used a tool
li ke PyMOL to inspect a PH20 nodel at all in
connection with your opinions that you' ve filed in
this case.

A Not in connection with form ng ny opinions
for filing in this case.

Q Did you |l ook at a structure of HYAL1l in
PyMOL as part of your work in preparing your
opi ni ons?

A | did not. | did not |ook at any
structures in PyMOL in preparation for these
proceedings. | considered solely the analysis in
Dr. Petsko's declaration as | prepared ny
decl aration --

Q And so --

A -- coupled with ny general know edge and
preexi sting know edge in the field.

Q And so, when you were addressing or
expr essi ng opi ni ons about the structure of PH20 that
wer e addressed by Dr. Petsko, you were using his
i mages of those structures that are in his
decl arati on?

A Yes. | relied on his inmages.

Q And you didn't rely on other images of the
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structures in form ng your opinions?

A O her than the ones that are the published
crystal structure and ny own published work that are
listed wthin the list of exhibits that | have
decl ar ed.

Q Ckay. So when you were form ng your
opi nions, you didn't, for exanple, have a session --
use a session with PyMOL where you were inspecting
the different residues or the orientation of
residues relative to the -- a particular area of the
structure of the protein?

A | did not personally do that, that
analysis. | relied on Dr. Petsko's analysis, in

whi ch he did do that.

Q Did you review a declaration fromDr. Gary
Cherr?
A | did.

Q Did you speak to Dr. Cherr?

A | did not.

Q Did you review a declaration from
Dr. Janes Mon?

A Yes, | did.

Q Did you speak to Dr. Mon at any point?
A | did not.
Q

Are you aware in any way of what Dr. Cherr
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said at his deposition?

A
Q

transcript frombDr. Cherr?

A
Q

of anything that he said at his deposition in any

way ?
A
Q

fromDr. Mon's deposition?

A
Q

Hal ozyne?

> O >

Hal ozynme?
A
Q
A

| nternational Society for Hyal uronan Sciences. The

nost recent tine | would have spoken with a

Not in any way.

You haven't been given a deposition

| have not.

And what about Dr. ©Mbon; have you | earned

| have not.

Have you reviewed a deposition transcri pt

No, | have not.

Have you spoken with any scientist from

M5. MARTIN. (Object to form
In connection with this matter?
Yes.
No, | have not.

Have you ever spoken with scientists from

Yes.
Do you recall when?

| frequently attend a neeting of the
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scientist from Hal ozyne woul d have been at our nost
recent nmeeting in June 2025.

Q Do you recall speaking with scientists
from Hal ozynme in the 2011-2012 tinme frane?

A | could not give you a specific date or
event, but this is a biannual neeting, and Hal ozyne
attends it, as do | and others in the field of
hyal uronan sciences. It is likely.

Q Ckay. Were you aware in the 2011-2012
time frame of any activities, any efforts by
conpani es such as Hal ozyne to engi neer nodified
forms of the PH20 protein?

A Yes. | was aware of that type of an
activity, yes.

Q Do you have recoll ecti ons about what the
goal of those efforts were that you referred to?

M5. MARTIN. (Cbject to form

A Coul d you be nore specific?

Q Sure. Were peopl e devel oping those

nol ecul es for a particular reason?

M5. MARTIN. Object to the form

A It's -- that's a very general question.
In general, the engineering of proteins
does have a reason associated with it.

And | could not necessarily nane a
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specific goal, but | can certainly say with
certainty that the scientists | know al ways have a
goal in that type of an experinent.

Q | was wondering whet her sonme of the
activities you were referring to were efforts to
make a nore stable formof the PH20 protein, for
exanpl e.

WAs that sonething you were aware of in
the 2011-2012 tinme frane?

A | was not aware of it. If it was
occurring, if my colleagues were engaged in that
research, it was not something | discussed with
t hem

Q Have you revi ewed any experinmental records
obt ai ned fromor provided by Hal ozyme, other than
what m ght be reflected in the body of the common
di scl osure?

A No.

Q On your list of exhibits, you' ve revi ewed
decl arations fromtwo experts fromMerck. One is --
who have provided testinony in this proceeding on
behal f of Merck -- one is Dr. Park and one is
Dr. Hecht. Right?

A Yes.

Q Did you review the entirety of their
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decl arati ons?

A Yes.

Q Did you review the annexes in their
decl arations?

A Meani ng t he appendi ces?

Q Appendi ces, Yyes.

A Yes.

Q Ckay. Do you have any reason to doubt the
scientific credentials of Dr. Hecht or Dr. Park?

A No.

Q Are you aware of Dr. Hecht fromyour --
working in this field?

A | was not actually previously aware of
Dr. Hecht's work.

Q You al so revi ewed deposition transcripts
fromthe depositions of Dr. Hecht and Dr. Park.
Ri ght ?

A Yes.

Q Did you review the entirety of each of
t heir deposition?

A Yes.

Q Did you review -- review the exhibits to
the declarations -- sorry, to the depositions?
Sorry.

For the deposition transcripts, there are

U S. Legal Support | ww. usl egal support.com 41

Petitioner Merck, Ex. 1130, p. 41
Merck Sharp & Dohme LLC v. Halozyme Inc.
PGR2025-00017



Mel ani e Ann Si npson, Ph. D
Decenber 09, 2025

1 often a list of exhibits that were discussed in the
2 deposition. And I'mjust wondering if you had

3 revi ewed those deposition exhibits for any of these
4 pr oceedi ngs.

5 A | 1 ooked to see what the exhibits were.

6 And in sone cases, they were docunents |'ve

7 reviewed. |In sone cases, they were not.

8 Q Al right. Wy don't we go to your

9 declaration in the -0003 proceeding. Let ne know
10  when you have that in front of you.

11 Coul d you turn to Paragraph 50 of your

12 decl arati on, Page 17.

13 A Yes.

14 Q This is a section of your declaration --
15 you' re discussing the person of ordinary skill in
16 the art, which is abbreviated "POSA." Right?

17 A Yes.

18 Q kay. If | say "POSA " you'll know what
19 |'mreferring to. Right?
20 A Yes.
21 Q Ckay. And you quote what is Merck's
22 definition of a POSA in your declaration at
23 Par agraph 50. Right?
24 A Yes.
25 Q Wul d you consi der yourself a person of
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1 ordinary skill in the art in the 2011-2012 tinme

2 frame?

3 A I n Paragraph 53:

4 Consi dering ny anple

5 practical experience with

6 hyal ur oni dases as described in

7 ny background and

8 qualifications, |I'"mnore

9 experienced than a POSA under

10 Merck's definition and was

11 bef ore 2011.

12 Q Are the opinions you're presenting in your

13 decl arati on being presented fromthe perspective of

14 a POSA in the 2011-2012 tinme frame?

15 A Yes; throughout ny decl arati on.

16 Q You refer to a POSA working as part of a

17 mul tidisciplinary team Right?

18 A Yes.

19 Q So if I"'mlooking at the teamthat | see

20 here, you have yourself, Dr. Hecht -- I'msorry.

21 "1l try that one again.

22 The mul tidisciplinary teamthat you have

23 here woul d be yourself, Dr. Petsko, Dr. Moon, and

24 Dr. Cherr. Right?

25 A. Yes, | would look at it that way. That is
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a multidisciplinary team
Q So inthis multidisciplinary team do the
i ndi vi dual s have particular rol es?

M5. MARTIN. Qnbject to form

A In this specific nultidisciplinary teanf?
Q Yes.
A. Each of us was asked to review a certain

aspect of each of these patents and a certain
experimental aspect of those patents that was within
our areas of expertise. |In that sense, each of us
had a role.

In the sense that we did not discuss anong
each other what our individual roles were, which is
what a nultidisciplinary teamoften would do, it's
nore or | ess assuned, based on our expertise, that
we had i ndividual roles.

Q What is your understanding of the role of
Dr. Moon in this tean®
M5. MARTIN: Object to form
A Dr. Moon, in his declaration, states what
his role was and what he was asked to anal yze and
what opi nions he was asked to provide.

H's -- areview of his CV shows ne that

his expertise is in imunology. And so, | viewhis

role as an expert in inmunol ogy.
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Q What about Dr. Cherr; what do you see his
role to be, based on your understandi ng?

A Simlarly to Dr. Mon, Dr. Cherr was
engaged with a specific scope that he was asked to
f orm opi ni ons around.

In reviewing his Cv, | can also see that
his expertise is in reproductive biology, in
generation of polyclonal antibodies, and especially

in the role of PH20 in reproductive biol ogy.

Q And what is the role of Dr. Petsko in this

t eanf?

A Dr. Petsko is a | eading expert in
structural entonol ogy, and in anal ysis of
structure/function relationships, in protein
crystal |l ography, and in the use of crystal
structures to provide nodels and predictive -- use
of predictive tools and statistical frameworks to
provi de confidence intervals for the results of
those -- the application of those statistical tools
to provide confidence in his nodeling.

He's an expert in redox biology and the
study of Parkinson's di sease and ot her neuro- --
neur ol ogi cal di sorders.

Q And then, finally, what's your role in

this multidisciplinary -- disciplinary tean
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A My role has been as a person who has been
studying the fam ly of hyal uroni dase enzynes,
specifically mammal i an hyal ur oni dases, since
approxi mately 1998, so as an expert in extracellular
matri x biology, in biochem stry and nol ecul ar
bi ol ogy, with a special attention to structure and
enzynol ogy, and the use of those tools in the study
of the hyaluronidase famly, as well as other
research areas.

Q Do you believe that your role or your
skill set is overlapping in sone sense with
Dr. Petsko's?

A Every multidisciplinary teamis nost
effective if there is sufficient overlap in their
expertise that they can speak to each other and
under stand each other, develop a conmon | anguage, to
be able to use each other's opinions in an
intelligent and i ndependent way.

It is certainly the case that | have
reviewed Dr. Petsko's textbook and used it in sone
of ny teaching, sone of ny courses in the past, and
that, wwth great humlity, | would say Dr. Petsko
and | do have sone overl appi hg experti se.

Q And just to be clear, in this setting,

there was no what | would call ordinary interaction
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1 that would occur between this nultidisciplinary team
2 in the course of the work that you prepared in this
3 pr oceedi ng?

4 M5. MARTIN. Qnbject to form

5 Q You haven't spoken to each other?

6 A No. Thank you

7 Q Normal | y, the nenbers of the team woul d

8 speak to each other. Right?

9 A At | east email each other. Yes, there

10 would be sonme comunication anong the nmenbers of the
11 team

12 Q Okay. | forgot to nention this, but at

13 the beginning, one thing we do want to nake sure we
14 do is take periodic breaks.

15 And we' ve been going for about -- al nost
16 an hour. If you'd like to take a break now, we can
17 do that, before | nove on to my next topic.

18 A Sure. That sounds great. Thank you.

19 MR KUSHAN: Al right. Wy
20 don't we do that.
21 VI DEOCCRAPHER: O f the record at
22 10: 02.
23 (Wher eupon, a recess was taken.)
24 VI DEOGRAPHER: On the record at
25 10: 19.
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BY MR KUSHAN:

Q Dr. Sinpson, did you speak with counsel
during the break?

A Not about any matters concerning the case.

Q What did you speak about?

A. How cute the decorations were in the
corridor.
Q Could I have you go to your declaration in

t he -00003 proceeding. And if you could turn to
Page 109, Paragraph 260.
Do you see, in Paragraph 260, you have
reproduced the text of claiml of the '600 patent?
A Yes, | see that.
Q Okay. | just want to go through sone of
the language in the claimwth you. Okay?
A Yes.
Q So the first clause in the claimstates:
A nodi fied PH20
pol ypepti de conprising an am no
aci d sequence. ..
Ri ght ?
A Yes.
Q Okay. And then, in the next three
par agr aphs, you see paraneters relating to that

am no acid sequence. Right?
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1 A Yes.

2 Q Ckay. So in the first paragraph, that

3 requires the amno acid sequence to have 95%

4 sequence identity to one of a nunber of reference

5 sequences. Right?

6 M5. MARTIN. (nbject to form

7 A Coul d you pl ease repeat your question?

8 Q Sure. |In Paragraph (a) of the claim it

9 specifies that the am no acid sequence nmust have 95%

10 sequence identity to one of a list of reference

11  sequences. Right?

12 M5. MARTIN. (Qnbject to form

13 A So Part (a) specifies that:

14 At | east 95% of the

15 resi dues of the am no acid

16 sequence of the nodified PH20

17 pol ypeptide are identical to

18 the residues in an amno acid

19 sequence selected fromthe

20 group consisting of SEQID

21 NGs: 3 and 32-66.

22 And then specifies that they should be

23 aligned to maxim ze identical residues and treating

24 term nal gaps as non-identical

25 Q So the amino acid sequence of the nodified
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PH20 pol ypeptide must have 95% sequence identity
relative to the -- one of those reference sequences.
Ri ght ?

M5. MARTIN. Qnbject to form

A It's my understanding that the claimin
Part (a) states that the nodified PH20 pol ypepti de
conprises an am no acid sequence that is 95%
identical to the sequence of SEQID NO 3 and --
and/ or one of the sequences from anong 32-66.

Q Ckay. And you're famliar with this
concept of sequence identity between two am no acid
sequences?

A Yes.

Q kay. So if | refer to 95% sequence
identity inthe claim you' Il know what |'m
referring to. Right?

A Yes.

Q Ckay. So the -- in Paragraph (b), there
is a requirenent that the am no acid sequence have a
nmodi fication at position 320. Right?

A Yes.

Q And then the third paragraph adds the
requi rement of that nodification has to be a
repl acenent of the wild-type am no acid at

position 322, one of four alternative am no acids.
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Ri ght ?

A Yes.

Q Okay. And then, the clainms in the other
patents have simlar style to this format. Ri ght?

M5. MARTIN. (Object to form

Q They have a sequence identity paraneter,
they have a particular residue that's been
identified, and there are often choices for which
am no acids could be replaced at that position, in
t hose other clainms. Right?

A Yes. |If that's what you're referring to
wth the word -- the term"style,"” that's ny
under st andi ng, yes.

Q Perfect. |If you could go to Page 110,
which is the next page, and go to Paragraph 264 --
"' m sorry.

Go to Page 111, which is where 264 is
| ocat ed.

In this paragraph, you're referring to a
passage in the comon disclosure. Right?

M5. MARTIN. Object to form

N N
(2 NN N

A Yes. The passage is excerpted fromthe
'600 patent.
Q And what you're saying is -- in

Par agraph 64 [sic], you're saying that in this
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passage fromthe '600 patent, it is, like the
clainms, referring to a nodified PH20 pol ypepti de by
reference to an am no acid sequence, its primary
structure. Right?
A Yes.
Q And then it only describes the structura
features of the sequence of am no acids, the
exi stence in that am no acid sequence of an am no
acid nodification relative -- relative to a
reference sequence. Right?
M5. MARTIN. Object to form
A The passage:
...defines "nodified PH20
pol ypepti de" by reference to
its primary structure, am no
aci d sequence, not a particular
function. It describes
structural features:
(i) a sequence of am no
acids (ii) wth at |east one
nodi fication (iii) relative to
a reference sequence.
Q Okay. So the focus in your comrent on

Paragraph 20 -- 264 is that this passage is

referring to the am no acid sequence of the nodified
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PH20 pol ypeptide and attributes of that am no acid
sequence. |s that fair?
A Yes.
Q Ckay. Could I have you go to Page 11 at
the front of your declaration, Paragraph 28.
A Yes.
Q And you state that it's your
...opinion that a POSA
woul d have under st ood t hat
claims define the invention by
reference to its structure,
W thout regard to a particul ar
function....
And then, in the second sentence, you
identify those structural conponents as being:
(i) a sequence of am no
acids (ii) with at |east one
amino acid nodification (iii)
having 95% i dentity relative to
a reference sequence.
Ri ght ?
Those are the structural features of the

sequence that you've identified?

N N
(2 NN N

M5. MARTIN. Object to form

A As you've recited fromthis paragraph,
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that is accurate.

Q Ckay. So you believe that any pol ypeptide
that has an am no acid sequence with 95% sequence
identity to SEQID 3, for exanple, plus a
repl acenent of aspartic acid at 320 to any of
hi stidine, |Iysine, arginine, or serine would neet
all the requirenents of claiml1l. |Is that right?

A Any pol ypeptide with 95% sequence identity
to the reference sequence, SEQ ID 3, for exanple,
with position 320 nodified 95%identity, those are
t he pol ypeptides covered in claim 1.

Q kay. So in the first line of the claim

does the word "PH20" add any requirenents to

claim1?
M5. MARTIN. (nbject to form
Obj ection; scope. Objection; relevance.
A Can you repeat the question? |'m not

actual ly sure what you nean.

Q Sure. Inclaiml, it refers to "a
nodi fi ed PH20 pol ypepti de conprising an am no acid
sequence." Right?

A Yes.

Q And | asked you if a polypeptide that net
t he sequence requirenents in the claimnet the claim

requirements. Right?
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You answered "yes."
A | under st and.

So the term"nodified PH20 pol ypeptide" is
specifically defined by the patent.

Q Right. | want to -- I'mfocusing on just
the word "PH20."

Does PH20 add any requirenents into the
am no aci d sequence or the protein beyond what's
recited as to the requirenents of the am no acid
sequence in the clain®

M5. MARTIN. Object to form

A ["mstill not sure |I understand your
guestion. Could -- maybe be specific about what....
Q Sure. So you see the words "nodified

PH20" and "pol ypeptide." Right?
Those are three different words.

A Yeah.

Q Ckay. So if PH20 were not in the phrase,
woul d you identify a different set of am no acid
sequences conpared to if it is present in the phrase
"modi fied PH20 pol ypepti de"?

M5. MARTIN. (Object to --

Q I"mtrying to understand whether PH20 is

i mposi ng any additional requirenment beyond the

features of the ami no acid sequences that are
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recited in the clains.
M5. MARTIN. Object to form

A Because there is a specific sequence
given, the term "PH20" doesn't inpose any greater
restraints. That is the sequence of PH20 in a
nodi fi ed pol ypeptide, as defined by the clains and
by the patent.

Q So if I"'mvisualizing claim1 as defining
a set of amno acid sequences -- is that term
conceptual | y accessible to you, that the claimis

defining a set of am no acid sequences that share

these features? |Is that -- you understand that?
A Yes.
Q Okay. So that set of am no acid sequences

defined by the parameters in claim1l does not vary
based on the presence of the word "PH20" in the
first line of the claim Right?
M5. MARTIN: Object to form
A The term "PH20" is enbedded in the phrase

"modi fied PH20 pol ypeptide,” which has a specific
definition as defined in the patent disclosure.

Q So it's not -- "PH20" is not adding
anything as a requirenment into the features of the
pol ypeptide or the am no acid sequence defined by

the claim |Is that right?
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M5. MARTIN: Cbject to form

A ["mstill not sure | understand what
you're getting at.

Q Wiy don't -- why don't you -- why don't
you go back to Paragraph 260, where you see the
| anguage of the claim And I'lIl try to make a
better question for you.

A Thank you.

Q If I were to renove the word "PH20" from
the first Iine of the claim would you see a
different set of am no acid sequences relative to
what is there in the clain®

M5. MARTIN. Object to form
(bj ecti on; scope.

A The claimis on the basis of sequences
that are identified and given. The sequences are
absol ut e.

The nonmencl ature of "nodified PH20
pol ypepti de" hel ps a POSA understand what the
context is for those sequences and where they're
found biologically, but the sequence structure
itself doesn't necessarily require the term " PH20"
to define it.

And the patent clai mwould not change if

the word "PH20" wasn't there, but it is defined
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within the disclosure of the patent. So it's part
of the specific phrase used to define this

pol ypepti de sequence and refer to it throughout the
pat ent di scl osure.

Q Okay. Could I have you go to
Par agraph 263 of your declaration. And that's what
we nentioned a m nute ago.

You say that the '600 patent explicitly
defines, quote, nodified PH [sic] pol ypeptide, and
t hen you reproduce your -- the definition in the
patent of that phrase. Right?

A Yes.

Q And you read -- the first sentence of the
paragraph that you' ve quoted is the portion that is
defining the neaning of the phrase "nodified PH20
pol ypeptide." Is that right?

A ["msorry. Could you repeat that, please?

Q The section that you' ve quoted --
A Yes.
Q -- Is a paragraph. It has nore than one

sentence. Right?

A Yes.

Q Do you see that?

A Yes.

Q Ckay. |'masking you: Is your
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1 understanding that the phrase "nodified PH20

2 polypeptide" is defined by the first sentence of

3 that paragraph?

4 (Wtness reading.)

5 A Yes, the phrase "nodified PH20

6 pol ypeptide" is defined by the first sentence.

7 Q Do you view the additional sentences in
8 this paragraph to not alter the definition of that
9 term "nodified PH20 pol ypeptide"?

10 A | do view that, yes.

11 Q Coul d you go to Exhibit 1026, which is the
12 very big '731 application.

13 A Yes.

14 Q If you could go to Page 54 of

15  Exhibit 1026.

16 A Yes.

17 Q If you want to take the binder clip off,
18 it mght be easier, but it's up to you.

19 Ckay. And do you see, at Lines 5 to 14,
20 that's the paragraph you had reproduced in

21 Par agraph 263 of your decl aration?

22 (Wtness reading.)

23 A Yes

24 Q Ckay

25 A The two appear identical.
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Q So you're using a portion of the conmon
di scl osure that defines this term "nodified PH20
pol ypeptide," in a particul ar paragraph in the
di scl osure. Right?

M5. MARTIN. Object to the form

A So this is -- the paragraph fromLines 5
to 14 of the '731 application is the paragraph
reproduced in my declaration

Q And you're treating the first sentence of
t hat paragraph as being the definition of the term
"modi fied PH20 pol ypeptide." Right?

A The first sentence of this paragraph is
the definition, yes, of "nodified PH20 pol ypeptide."
Q Coul d you go to Page 50 of the conmon

di scl osure. It's 1026.
And at the bottom of the page, do you see
a definition of the word "PH20" around Line 31?
A Yes.
Q And what is the definition of PH20 that
t he common di scl osure provi des?
A ( Readi ng:)
As used herein, PH20
refers to a type of
hyal ur oni dase that occurs in

spermand is neutral -active.
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Q So as the term "PH20" is defined in the

comon disclosure, it's PH20 on spermcells. Right?
M5. MARTIN. Qnbject to form

A As PH20 is defined?

Q Yes.

A That was the --

Q Yes.

A -- question. As PH20 is defined here in
this sentence, it refers to a type of hyal uroni dase
that occurs in spermand is neutral -active.

It does state that it occurs on the sperm
surface as well.

Q So when the PH20 is on the sperm surface,
is it a folded protein?

A Yes.

Q And it's enzymatically active. Correct?

A I n normal biology, surface-associated PH20
woul d be enzymatically active.

Q And it's -- because it is properly folded,
it is enzymatically active. R ght?

M5. MARTIN. Qnbject to form

A Properly folded PH20 shoul d have enzymati c
activity, yes.

Q kay. And this is how the comopn
di scl osure defines the term"PH20." Right?
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1 M5. MARTIN: Object to form

2 A PH20 is defined as a type of hyal uroni dase
3 that occurs in spermand is neutral -active.

4 It explains further that it occurs on the
5 spermsurface. In this particular paragraph, the

6 folded structure is not specified.

7 Q But it would just be the folded structure
8 that occurs naturally with the PH20?

9 A If PH20 is active on the spermsurface, it
10 is assuned to be fol ded.

11 Q Ckay. Could you go to Page 110 of your

12  decl aration.

13 And just take a | ook at Paragraphs 262 and
14  263. W tal ked about 263, but [ook at 262 as well.
15 And when you finish reading that, let ne
16 know.

17 (Wtness reading.)

18 A Yes.

19 Q Is it your opinion that Dr. Hecht's
20 opinion is that the phrase "nodified PH20
21  pol ypeptide" by itself inposes a requirenent for
22 enzymatically active proteins, as you state in
23 Par agraph 262?
24 M5. MARTIN. (Qbject to form
25 A | understand that Dr. Hecht's position is
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that the term"nodified PH20 pol ypeptide" in the
claimrequires greater than equal to 40%
hyal ur oni dase activity conpared to wld type.

Q And |'mjust asking: Do you understand
Dr. Hecht to be saying that the phrase "nodified
PH20 pol ypeptide" by itself is what requires it to
have enzymatic activity?

M5. MARTIN. (Object to form

A | think | see what you're saying. Could
you repeat the question once nore, please?

Q Sure. Is it your opinion that Dr. Hecht
is relying on the words "nodi fied PH20 pol ypepti de”
by thensel ves to be inposing the requirenment in the
clainms that the enzyne be enzymatically active?

M5. MARTIN. (nbject to form

A My opinion is that Dr. Hecht formed his
opi nion by making an interpretation for hinself of
what nodi fi ed PH20 pol ypeptide referred to.

Q And so, your understanding is that he
formed his opinion about the words "nodified PH20
pol ypepti de," and when they occur in the claim
t hose words by thensel ves i nposed a requirenent that
t he PH20 pol ypepti de was enzymatically active.

M5. MARTIN. Cbject to --

Q I's that right?
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M5. MARTIN: Cbject to form

A Wt hout | ooking directly, at the nonent,
at Dr. Hecht's declaration, |I don't recall whether
he specifically said that he was defining nodified
PH20 pol ypeptide differently than | have defined
nodi fi ed PH20 pol ypeptide according to the first
sentence of the claim

The way in which he has rendered his
opinions certainly reflects that he is interpreting
nodi fi ed PH20 pol ypepti de to nmean an active PH20
pol ypepti de.

Q Do you believe he relied on anything el se
in the claimto reach his conclusion that the claim
requi red the PH20 pol ypeptide to be enzymatically
active?

M5. MARTIN. Qbject to form

A | didn't try to understand what notivated
Dr. Hecht to form his opinions.

Q Coul d you go to Paragraph 257 of your
declaration. It's back a few pages.

You make a simlar observation in
Par agraph 257 [sic] to what you referred to in 262,
where you say you:

Do not see any reason why

a POSA woul d under st and t he
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claims to require a particular
type of function, let alone 40%
or nore activity.
And that's what you're stating in
Par agraph 257. Right?
M5. MARTIN. (nbject to form
A I n Paragraph 257, | amstating ny
understanding of Dr. Hecht's tested -- testinony at
deposition that the clains require greater than or
equal to 40% hyal uroni dase activity conpared to wild
type, such that if it had |ess than 40% activity, it
woul d not be covered by the clains.
| did not, in that paragraph, disagree

with his opinion --

Q Look at --

A -- but I didin the follow ng.

Q -- Paragraph 258.

A And coul d you pl ease repeat your question?
Q Sure. You stated in 258 that you don't

agree with Dr. Hecht. R ght?

A Yes.

Q And you say, based on your review of the
clainms and the specification, it's your conclusion
that the clains are defined by the recited

structure: The am no acid sequences, the nutation
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1 at 3 -- D320, in reference to SEQID 3, and the 95%
2 sequence identification.

3 Ri ght ?

4 A Yes.

5 Q Okay. And then you state:

6 | don't -- | do not see

7 any reason why a POSA woul d

8 understand the clains to

9 require a particular type of

10 function, let alone 40%or nore

11 activity. There's no | anguage

12 in the claimsuggesting it.

13 Ri ght ?

14 A Yes, that was ny stated opinion.

15 Q So it was your understandi ng that

16 Dr. Hecht based his opinion that the claimrequired
17 enzymatic activity solely on his use -- or the

18 claims use of the phrase "nodified PH20

19  pol ypeptide"?
20 M5. MARTIN. Object to the form
21 A Again, difficult for me to offer an

22 opi ni on about how Dr. Hecht formed his opinions.

23 Q Vell, you' re offering opinions -- opinions
24  about his opinion in your declaration. Right?

25 A | of fered an opi nion about what he stated

U S. Legal Support | ww. usl egal support.com 66

Petitioner Merck, Ex. 1130, p. 66
Merck Sharp & Dohme LLC v. Halozyme Inc.
PGR2025-00017



Mel ani e Ann Si npson, Ph. D
Decenber 09, 2025

1 as his opinion. | did not speculate on how he

2 fornmed it.

3 Q Do you believe, when -- well, when you

4 reviewed Dr. Hecht's declaration, did you identify

5 any explanation in his declaration as to why he

6 concluded that the claimrequired enzymatic

7 activity?

8 A | would prefer to have his declaration in

9 front of nme before comenti ng.

10 Q Sure. W'Ill do that in a second.

11 As you state your opinion in

12 Par agraph 257, you're referring to the thing he said

13 in his deposition. Right?

14 M5. MARTIN. (Qnbject to form

15 (Wtness reading.)

16 A The opinion that | stated does reflect a

17 statenent that Dr. Hecht nade in his deposition.

18 Q You al so state you:

19 ...don't see any reason

20 why a POSA woul d understand the

21 clainms to require a particul ar

22 type of function, let alone 40%

23 or nore activity.

24 I's there any reason, fromyour review of

25 the patent -- of the common disclosure to -- for a
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1 person of ordinary skill to conclude that 40%

2 activity has significance for PH20 pol ypepti des?

3 A In ny review of the comon discl osure,

4 there is not a reason to consider a specific

5 activity level in interpreting the statenent in

6 claiml.

7 Q Do you recall if the comon discl osure

8 uses that 40%activity nunber in any context to

9 characterize the pol ypeptides, the PH20 pol ypepti des
10 that it's describing?

11 A | do.

12 Q And what was that role? What is it using
13 that 40% nunber for?

14 M5. MARTIN. (Qnbject to form

15 (Wtness reading.)

16 A As an exanple, on Page 93 of the comon
17 disclosure in the '731 application, Table 3 lists
18 active nutants of PH20 pol ypeptides, wherein they
19 are listing nutants and characterizing activity as
20 40% of the hyal uronidase activity of the PH20

21  polypeptide set forth in SEQ ID 3.

22 Q And that SEQID 3 is the wild-type

23 sequence truncated at position 447 of PH20, human
24  PH20?

25 Make it easier: WIld-type -- it's the
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wi | d-type sequence except for the truncation
Ri ght ?

A Yes, that's correct.

Q Okay. So it's neasuring the nutant
activity relative to the activity of the wld-type
human PH20, truncated PH20. Right?

A Yes.

Q Ckay. So does the comon disclosure
differentiate those nodi fi ed PH20 pol ypeptides from
ot her kinds of PH20 pol ypeptides?

M5. MARTIN. Object to form

A I n what way?

Q Is there another class of nodified PH20
pol ypepti des identified in the conmon discl osure,
besi des active nutants?

A Yes.

Q And what are they?

A They also list, for exanple, in Table 5 of
' 731 application in the comon disclosure, on
Page 132, inactive nutants of PH20.

Q And are inactive nutants of PH20 defi ned
by sonme enzymatic characteristic?

A The di sclosure states, for this specific
table, that the term"inactive" refers to exhibiting

| ess than 20% and generally less than 10% of the

U S. Legal Support | ww. usl egal support.com 69

Petitioner Merck, Ex. 1130, p. 69
Merck Sharp & Dohme LLC v. Halozyme Inc.
PGR2025-00017



Mel ani e Ann Si npson, Ph. D
Decenber 09, 2025

© 00 N o o A~ W DN PP

R N N o o e e e o i o
g N W N P O © W N O 0o M W N P O

hyal uroni dase activity of the PH20 pol ypeptide in
SEQ I D 3.

Q So inactive nutants -- inactive nutants
are the nodified PH20 pol ypepti des that have | ess
than 20% activity relative to the wild-type PH20?

M5. MARTIN. (nbject to form

A As defined in Table 5.

Q Is that -- it's limted to Table 5?

A There are additional tables in the
di scl osure in which there may be other definitions

of inactive or criteria for inactive.

Here in this table, inactive is defined as

| ess than 20% generally |ess than 10%
hyal ur oni dase activity.

Q Do you recall if there's another table
conpiling inactive nmutants in the patent?

A Yes.

Q Table 10? 1Is that the one you're thinking

A Yes. Thank you.

Q If you want -- and does Table 10 define
inactive nmutants differently than Table 5 defines
i nactive nutants?

A Wthin this table are listed other --

other mutants of PH20 that al so exhibit | ess than
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1  20% hyal uroni dase activity. So it's a simlar

2 definition.

3 Q So the patent is classifying nodified PH20

4 pol ypepti des as active nutants if they have activity

5 above 40% relative to the wild-type sequence.

6 Ri ght ?

7 M5. MARTIN. (Qbject to form

8 A The patent lists the nutants in a table as

9 active nutants if they have 40% or nore activity.

10 The patent al so di scl oses pol ypepti des

11 with activity that is not 40%

12 Q Do you, as you sit here now-- | want to

13 probe this a little bit later today -- but are you

14 aware that -- of the classification procedure they

15 use for putting nodified PH20 pol ypeptides into

16 Table 97

17 (Wtness reading.)

18 A Yes.

19 Q So there are two sanples nmeasured in the

20 exanple they describe here for the experinmentation

21 that was done. R ght?

22 M5. MARTIN. Qnbject to form

23 Q For each nutant, there were two sanpl es

24 nmeasured. Right?

25 A Each nmutant was tested in duplicate, yes.
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Q And if one of the two sanples -- one of
the two duplicates recorded activity above 40% of
the wild type, it was classified, at that position
in that nutant, as an active nutant. Right?

A Fol | owm ng normalization and within the
overal | experinental context, which we haven't
di scussed -- but, yes.

Q All right. So the patent is classifying
as one kind of PH20 pol ypeptide those that had
activity nmeasured above 40%relative to the wild
type. Right?

M5. MARTIN. (Qnbject to form

A The patent provides a table that lists all

of the mutants that were tested that exhibited

greater than or equal to 40% activity.

Q Coul d you go to -- go to your declaration

please. And if you could, go to Page 127 and
Par agraph 303.

This is a fairly long paragraph, so if you

want to just take a mnute and reviewit. It
extends on to the next page.
(Wtness reading.)
A Yes.
Q Ckay. So in this Paragraph 303, you're

di scussing inactive nmutants. Right?
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A As you said, it's a |lengthy paragraph. It
does touch on inactive nutants. That's not the
excl usive topic of the paragraph.

Q You' re addressing sone attributes of
inactive nutants. Let me just do a term nol ogy
check.

You use the word "inactive variants."
Are you using inactive variants to nmean

sonething different than inactive nmutants in the

pat ent ?
A No.
Q  kay
A No, it's --
Q  ay
A -- the sanme term

Q And then, in your Paragraph 303, you're
identifying a nunber of positions in PH20 that are
essential to the enzymatic -- enzymatic activity of
PH20. Right?

A Yes. There are a nunber of known -- known
substitutions that are known to inactivate the
enzyme, Yyes.

Q And these are positions that, if you
change themfromtheir wld-type amno acid, it wll

cause problens for the protein. R ght?
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A | just want to be clear what you nean by
"cause problens."

Q So there are a couple things you nentioned
here. One is that you could disrupt the fol ding of
the protein. Right?

A Yes.

Q Anot her thing, you may cause a | oss of
enzymatic activity of the native protein by nmaking a
mut ati on at one of these essential positions.

Ri ght ?
A Yes.

Q Those are perhaps not exclusive scenari o0s.

Right? Fold --
A Correct.
Q -- to -- okay. Go ahead.
A Yes. That's correct.

They coul d occur together.

Q All right. They could destabilize
di sul fide bond formation as well. That woul d be
anot her inpact that would be adverse for the protein
structure. Right?

A Yes.

Q And you say that the comon discl osure
identifies several of these positions that have this

essential characteristic for the either folding or
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activity of the PH20 protein. Right?

A Yes.

Q And your view is that a POSA woul d not
consi der any of those essential positions to be
tolerant to change. |Is that fair?

M5. MARTIN. (nbject to form

A My viewis that where there are published
data available, in particular, a POSA woul d al ready
be aware of those published data. And that included
where there were invariant residues in the sequence
t hat had been functionally denonstrated to be
required for enzymatic activity and/or for disulfide
bond formation and proper folding of the protein. A
POCSA woul d be aware of that.

Q VWhich -- so those were residues that have
been identified before this patent was filed in
2011 -- first filed in 20117

A Yes.

Q How woul d the person of skill in the art
identify those positions fromthe literature?

(No audi bl e response.)

Q Vell, 1"l nmake it sinpler: How would
they identify those positions?

A So a literature search. |s that what

you' re aski ng?

U S. Legal Support | ww. usl egal support.com 75

Petitioner Merck, Ex. 1130, p. 75
Merck Sharp & Dohme LLC v. Halozyme Inc.
PGR2025-00017



Mel ani e Ann Si npson, Ph. D
Decenber 09, 2025

© 00 N o o A~ W DN PP

R N N o o e e e o i o
g N W N P O © W N O 0o M W N P O

Q Let me make you -- let ne give you a
better question.

How woul d a person of skill in the art
identify the essential residues we've been
di scussing fromavailable information as it existed
in 2011?

A A nunber of publications were avail abl e
that either had identified experinentally, within
the context of PH20 pol ypeptide, what the specific
catal ytic residues were, together with the available
crystal structure for HYALLl, in addition to critica
resi dues denonstrated in the context of HYALl1l, and
t hen being able to superinpose a nodel of PH20 and
its active site residues onto the active site
resi dues of the HYAL1l structure.

W woul d have a full picture, as POCSAs, of
what residues were responsible for catalytic
activity.

Q What about fol ding; how would you identify
whi ch positions were inportant or necessary for
folding of the protein?

A One of the ways that can be used,
especially in the hyaluronidase famly, in which the
structures are relatively invariant, is to align the

sequences, as has been done by not only the authors
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of the Chao paper, the HYAL1l crystal structure
paper, but also by probably everyone involved in
witing a declaration in this case.

The alignnents are al so super --
reproduced wthin this declaration. By |ooking at
the alignnents, there are a nunber of invariant
resi dues. A know edge of which invariant residues
are the active site residues allows us to exclude
t hose from consideration as active site residues.

There are a nunber of other invariant
resi dues using the structure that can be deduced to
be responsi ble for substrate docking.

Those may or may not be fol ding
determ nants, but additional residues that don't
appear to be directly in contact wwth the substrate
and are not directly defined as active site residues
within 5 angstrons of a docked substrate are likely
candi dates for structural determ nants.

Q When you' re using structural determ nants
here, those are the residues that are essentially
necessary for the protein to fold and adopt its
t hree-di mensi onal structure. Right?

M5. MARTIN. (nbject to form
A When | say "structural determ nants,” | do

general |y nean am no aci ds and/or elenents of
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secondary structure or tertiary structure that are
involved in the fold that's adopted by the famly of
hyal ur oni dases.

Structural determ nants can be atom c,
nol ecul ar, or elenents of folded structure wthin
t he polypeptide. 1'Il try to be nore precise.

Q So they can be -- the determ nants can be
due to the chem cal character of the residue and the
atons init. Right? That's one variable?

M5. MARTIN: Object to form

A The structural determ nants, if |I'm
tal king about just the am no acid sequence -- so we
wer e tal king about sequence alignnment and how
woul d identify structural determ nants.

If I'"mlooking just at the am no acid
residue as the structural determnant |I'm
consi dering, then, yes, its -- its physicochem cal
properties and its position within the fol ded
structure are inform ng ny decision about whether |
consider it a structural determ nant.

Q Al right. If you could go to the '731
application again and go to Page 93.

By the way, there are two nunbers on every
one of these pages. I'mreferring to the nunber on

the bottomright corner, 93.
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And if there's ever any confusion, just
let me know. |'Il try to make sure we don't have
any confusion in the record.

So this is Page 80 in the printed
docunment, and it's Page 93 on the exhibit.

A Thank you.

Q So at this -- on this page, you'll see a
sentence -- or a paragraph that begins, "The results
herein confirmthe requirenment of PH20 am no acids

corresponding to positions,” and then it gives a
list of them
You' ve revi ewed that paragraph before?
A Yes.
Q kay. And this is reporting that the
testing in the patent has confirmed that all of
t hese positions in the PH20 sequence are required
for hyal uroni dase activity. Right?
(Wtness reading.)
A Sorry. Could you please repeat your
guestion?
Q Sure. This paragraph is stating that the
experimental results in the patent are confirmng
t hese positions that are listed as being required

for hyal uroni dase activity in the PH20 protein.

Ri ght ?
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M5. MARTIN: Object to form

A Thi s paragraph asserts that the results
herein -- neaning, within the application, at those
positions -- | think you said "PH20," but it
specifically says that the residues refer to the
mat ure PH20 | acki ng signal sequence, such as set
forth in those specific references required for
hyal ur oni dase activity.

Q So these are the positions -- the am no

acid residues at these positions are required for

hyal uroni dase activity, according to this paragraph.

Ri ght ?
M5. MARTIN. Qnbject to form

A So the paragraph refers to results within
the disclosure that show am no acids that are
required for hyal uroni dase activity, which is
dependent on hyal uroni dase correct expression as a
sol ubl e pol ypepti de.

And this particular paragraph doesn't

di stingui sh from anong these residues with respect
to which of themis required for activity in the

successfully secreted soluble protein versus the

expressed but not successfully secreted pol ypeptide.

Q And it's confirm ng that these residues

had been previously identified -- it's confirm ng
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the -- the connection between these particular
positions and their necessity for hyal uroni dase
activity that had been published before or known
before 2011. Right?
(Wtness reading.)
A | want to use precise |anguage in
answering your question.

| can't recall the exact content of the
references cited with respect to the residues
involved in disulfide bond formation.

It's possible to inplicate those residues
in disulfide bond formation by nature of their being
cysteines, which are capable of disulfide bonds, and
bei ng conserved and with reduction of the bonds and
testing of activity without specifically
mut ageni zi ng each residue.

In this paragraph, it doesn't state
whet her those cysteines were nutageni zed in those
prior publications.

So the listing of these residues is
confirmng their requirenment for activity as
previously published, w thout specifically
inplicating themin solubilized activity versus
expr essi on.

Q Ckay. So -- and this paragraph is kind of
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1 at the end of a section that's kind of doing a

2 survey of what had been known before the patent was
3 filed. Right?

4 M5. MARTIN. Qnbject to form

5 A The purpose of this section overall is to
6 explain the state of the art with respect to what's
7 known about PH20 and specifically about its

8 structure.

9 Q Ckay.

10 MS. MARTIN: So, Counsel, we've
11 been going for al nost exactly an hour. |Is
12 it time for a break?

13 MR. KUSHAN: Yeah. Wy don't

14 we -- if it's okay, let's just -- | have a
15 coupl e qui ck questions to finish this.

16 Maybe a couple mnutes, if that's al

17 right.

18 M5. MARTIN: Wuld you like a

19 break? O ....
20 MR KUSHAN: Can you just go for
21 another m nute or two?
22 W TNESS: |'ve been advised
23 to --
24 MS. MARTIN: Let's take a break.
25 WTNESS: -- stick with what ny
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counsel advi ses.
M5. MARTIN: Let's take a break
W TNESS: W'll take a break.
MR KUSHAN: Al'l right.

VI DEOGRAPHER: O f the record at

11: 16.
(Wher eupon, a recess was taken.)
VI DEOGRAPHER: On the record at
11: 37.
BY MR KUSHAN:
Q Dr. Sinpson, did you speak with counsel
during the break?
A Not on matters relevant to the case.

Q What did you speak about?

A Still on the decor of the building. Those

interesting tube lights and the |iving noss.

Q Are you still on Page 93/80 of the conmon
di scl osure? That paragraph we were | ooking at,
at -- starting at Line 19, can you go there? Ckay.

A Yes.

Q Are any of the positions listed in that
section we were discussing before the break
position 3207

A No.

Q What about position 3137
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A Specifically in this paragraph? No.

Q And is position 317 in that set?

A No; 317 is not there.

Q What about position 312; is that in that
set ?

A No; 312 is not.

Q What about position 3247

A Position 324 also is not in this set.

Q What about position 307?

A Position 307 is not in this set.

Q And t hen, what about position 3097

A Position 309 is not in this set.

Q Al right. Earlier today we had a
di scussion about Dr. Petsko's declaration.
Do you renenber that?
A Yes.

MR KUSHAN. Okay. I'mgoing to

i ntroduce Exhibit 2070.
(Wher eupon, Hal ozynme Exhi bit 2070,
previously marked, was presented to the wtness.)

Q And | had asked you previously if you had
reviewed Dr. Petsko's declaration. | believe you
said you had reviewed what was the final version of
t he decl aration?

A Yes.
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Q Coul d you turn to Page 226 of
Exhi bit 2070.
Do you see that Dr. Petsko executed the --
his declaration on Septenber 22nd?
A Yes.
Q And that was a day before you executed
your declaration. Right?
A Yes.
Q Did you conduct your review of
Dr. Petsko's declaration for the purposes of form ng
your opinions in your declaration between the 22nd
of Septenber and the 23rd of Septenber of 2025?
A | reviewed Dr. Petsko's declaration
bet ween Sept enber 22nd and 23rd.
However, the section that addresses the
opi nions on structure and function within ny
decl aration were formed prior to Septenber 22nd.
Q Did you review only the section of
Dr. Petsko's declaration that corresponds to the

region you just nentioned that you used for your

opi ni ons?

A | reviewed the full declaration from
Dr. Petsko.

Q Do you know if the full version of

Dr. Petsko's declaration that you reviewed is
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1 identical to the one that he executed on the 23rd --
2 sorry, the 22nd of Septenber 20257

3 A Yes. | confirnmed that.

4 Q Did you have a red |ine or sonething of

5 the two docunents?

6 A | reviewed the full declaration as he had
7 signed it. | reviewed a red-lined copy of a draft

8 that he -- that was conpleted prior to his signature
9 Dbeing appended.

10 Q And they were identical?

11 A They were not substantively different.

12 Q Do you have any recoll ections of what was
13 different?

14 M5. MARTIN. (Object to....

15 Q " mjust asking about what you just

16 ment i oned.

17 A | do not have a recollection. Gven that
18 they were not substantive, it didn't inpact nmy final
19 declaration.
20 Q So the version that you revi ewed before he
21 attached his signature to it, do you renmenber when
22 you reviewed that version?
23 A Not precisely.
24 Q Li ke a week or two ahead of the 22nd, or
25 was it further away from-- earlier -- |I'msorry.
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Was it within a week or two of him signing
the declaration on the 22nd of Septenber?
M5. MARTIN. Qnbject to form

A It was -- | don't recall the date
precisely. | can estimate that it was within a
coupl e of weeks of the declaration's signature.

| can say that it was a near-final draft,
and | can recall that the differences that | state
as nonsubstantive were typographical.

Q Do you recall if you saw a version of his
spreadsheet at that time, when you were review ng
this draft you just nentioned?

M5. MARTIN. Qnbject to form

A Yes.

Q And did you check the version of the
spreadsheet that you used at that tine, relative to
the version that was -- the final version, which we
showed you earlier today?

M5. MARTIN: Object to form

A | carefully reviewed all docunents,
particularly those that | cited in ny list of
exhibits, in the final 24 hours before signing ny
declaration, and particularly attended to details
such as whether representative tables were identica

to the tables that were being cited in the Iist of
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exhibits, yes.
Q And they were identical?
A They were identical.
Q Okay. Could I have you go to Page 13 of
your declaration and | ook at Paragraph 33.
A Yes.
Q Just sone term nol ogy. Wat do you nean
by "clained genus” in the first sentence?
M5. MARTIN: Object to form
A I"'mreferring to the clained genus as the
set of nodified PH20 pol ypeptides that are defined
within claim1.
Q So that's the set of polypeptides that
nmeet the claimparaneters in claiml. R ght?
A Yes.
Q Ckay. You -- in this Paragraph 33, you
i ndicate that the clainmed genus --
( Readi ng:)
A PCSA woul d have
under st ood that the clained
genus is a narrow set of PH20
vari ants and sub-variants that

are structurally honogeneous.

Are you referring to the primary structure

bei ng the basis of structural honopgeneity?
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A In the first sentence, I'mreferring to
the primary structure.

Q And you understand that the 95% sequence
identity permts up to 21 or 22 or 23 changes,
dependi ng on which reference sequence it is -- is
used as the reference point for that 95%identity
requirement. Right?

A | understand what 95% i dentity neans
numerical ly.

Q And that translates into up to 20, 21, 22
changes in the primry sequence relative to the wild
type of PH20. Right?

A In the case of the nodified PH20
pol ypeptide clained here with respect to the
sequence, the reference sequence, yes.

Q You portray this as a narrow set of PH20
vari ants.

Do you mean that the nunber of different
pol ypepti de sequences that are in that set is a
narrow set of sequences?
M5. MARTIN. Qnbject to form

A | maintain that -- or have expressed that
PCSAs woul d have understood the claimed genus to be
a narrow set of PH20 variants and subvariants,

structural | y honbgeneous.
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Q I's the set of distinct polypeptides in
that set a small nunber?

M5. MARTIN. Qnbject to form

A The theoretical maxi num nunber of
sequences that can potentially be defined wthin
that clained set is potentially not a small nunber.

The theoretical maximumis a | arge nunber.

Q Do you have an understandi ng of what that
nunber is?

A | understand Dr. Hecht and Dr. Park
calculated it.

Q Did you find any errors in their
cal cul ati ons?

A | don't disagree with the method they used
to calculate the theoretical maxi numin the nunber
of variants.

Q And you agree that in the nodified PH20
pol ypepti des, the changes that m ght exist between
the wild type and the clained nodified PH20 can be
either a substitution of an amno acid or nore than
one substitution of amno acid. |Is that -- that's
one possibility?

M5. MARTIN. (nbject to form

A Coul d you repeat it?

Q Sure. The changes that constitute the
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1 difference that translates into the 5%difference

2 fromthe am no acid sequences of the wld-type PH20,
3 there could be substitutions, deletions, or

4 additions of amno acids. Right?

5 A Yes. Those are possibilities.

6 Q So in the set of those nodified PH20

7  polypeptides, you may have pol ypepti des that have a
8 deletion of three or five amno acids fromthe

9 wld-type residue. That's within the set of PH20
10  pol ypeptides being clained. Right?

11 A That is a potential scenario for one of

12 the clainmed pol ypepti des.

13 M5. MARTIN.  Counsel, |'m going
14 to ask you again to speak up. |'msorry.
15 I"mhaving a really difficult time hearing
16 t he whol e questi on.

17 MR KUSHAN. Al right.

18 Q And just so we're on the sane page, that
19 theoretical maximumyou referred to a m nute ago,
20 that's a nunber bigger than 1049 different

21 pol ypepti de sequences. Right?

22 A | don't have Dr. Park's declaration in

23 front of ne, but the nunber is sonething in that

24  bal l park.

25 Q It's of that scale. Right?
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A Yes.

Q Wul d you agree that in the clainmed genus
of nodified polypeptides, there are sone nunber of
nodi fi ed PH20 pol ypeptides that are enzynmatically
active?

A Yes. | agree.

Q Do you know how many of the 1049 or so
di fferent pol ypeptide sequences are enzymatically
active?

M5. MARTIN: Object to form

A Neither Drs. Park nor Hecht were asked to

of fer an opinion on that.
| also haven't considered an opinion on
t hat .

Q How woul d you go about determ ni ng which
of those 1049 sequences are enzymatically active
PH20 pol ypepti des?

M5. MARTIN: Object to form

A As a PCSA taking a first step, | would
consi der the am no acid sequence in the context of
the crystal structure and the |likely fol ded

structure.

So in doing that conparison, superinposing

t he nodel of PH20, its sequence, onto the nodel for

HYAL1, and conparing the sequence, | would be able
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1 toidentify residues that would likely maintain the
2 activity of the enzyne.

3 And that would significantly narrow the

4  scope down from1l0 to the 49th to a very snal

5 nunber of reasonabl e pol ypeptides that would fit

6 that criterion.

7 That would be ny first step as a PCSA.

8 Q Did you do that in preparing your

9 opinions?

10 M5. MARTIN: Object to the form
11 A I"msorry. | actually mssed part of that
12 question.

13 Q Did you performthat analysis you just

14  described of conparing the possible sequences to

15 sone smaller nunber of themthat match the structure
16 of the nodel of PH20?

17 M5. MARTIN. Cbject to the form
18 A | did not go sequence by sequence and do
19 that.
20 | guess maybe | need to say that no POSA
21 would start wth the theoretical maxi mum nunber of
22 potential sequence variants as a starting point for
23 maki ng a conparative anal ysis of what am no acids
24 would retain activity in a PH20 pol ypepti de.
25 Q Can you give ne an approxi mation of the
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nunmber of different PH20 pol ypeptides that woul d be
in that smaller set that you believe the POSA woul d
focus upon?
M5. MARTIN. Qnbject to form
A | could not possibly give you an absol ute
nunber w thout doing a calculation to determ ne how
many exactly there would be relative to the 10 to
the 49th. | can tell you it's orders of magnitude.
Q So it would be 10 to the 40th or 10 to the
35th? Were -- give ne just a sense of scale, where
we are relative to the theoretical maxi mum
M5. MARTIN. (Qnbject to form
A Wthout doing a calculation, I"munwlling
to give a nunber
Q But you believe it's a nunber that could
be determ ned?
M5. MARTIN. (Cbject to form
A | believe that a POSA coul d determ ne
using the information in the claim using the
information in the disclosure, what woul d be
reasonabl e | ocations to narrow down -- to nake
nmut ati ons such that the POSA woul d be able to narrow
down the set of variant PH20 pol ypeptides to a
manageabl e set that was fully accessible to them

experinmental ly.
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1 Q So they could select a set of sequences

2 that match these criteria that you're referring to.
3 I's that what you're saying?

4 M5. MARTIN. Qnbject to form

5 A "' msaying that a POSA woul d have had the
6 information to choose to nmake a set of PH20

7 polypeptides that fit the criteria of the claim and
8 to be able to use themin the manner they intended.
9 They woul d be able to visualize the

10 species within the claim

11 Q They' d be able to visualize discrete

12 sequences that have, let's say, 10 or 15 changes in
13 themas being within the claim

14 Is that what you're saying?

15 M5. MARTIN. (nbject to form

16 A A POSA coul d use the information in the

17 patent, as well as the structural know edge of HYAL1
18 with PH20's nodel superinposable on the HYAL1

19 crystal structure, to determ ne how they coul d make
20 a 95% i dentical PH20 pol ypeptide that woul d have the
21 paraneters or the criteria that they set in their
22 experimental objectives.
23 They woul d be able to use the claim the
24  scope of the claim
25 Q So the parameters they're using in
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their -- in that experinental -- have -- let ne nake
sure | get this correct.

So the person would have in their mnd
paraneters of the experinent they were doing. Are
those paraneters the particular nodification
| ocations and the nature of the nodifications they
are contenpl ati ng nmaki ng?

["mjust trying to understand the
par aneter reference you nade.

A A POSA attenpting to make and use the
pol ypeptides that are clai med woul d have an
objective for making those pol ypepti des.

They woul d have internal experinental
criteria that they would be seeking to neet in
generating a pol ypeptide that nmet the clains.

Q Just to be clear, are you saying these
criteria they're seeking to try to neet are the --
are they the -- that the nodified PH20 pol ypepti de
has activity?

O are you speaking of it's a PH20
pol ypeptide wth a particul ar sequence that they
were trying to nake?

A | would hesitate to constrain the
i magi nation of the POSA by attenpting to articulate

on their behalf what their experinmental objective
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woul d be.

| could actually see a POSA seeking any

and all of those possible experinmental goals.
Q I"mjust trying to track the process
you' re describing the POSA woul d go through.

Is the POSA approaching the task of
eval uating a particular am no acid sequence by
asking if that sequence will exhibit a property,
such as enzymatic activity, or will fold, or is
i nactive?

Or are you saying that the task is sinply
devi sing a sequence and conparing it to see if it
matches the criteria of the clains?

A My view of the goal of the POSA is that
t hey have an experinmental design plan in mnd, and
that this patent discloses an enornous anount of
data that hel p them beyond what was published in the
literature at the tinme, which was the sequence, the
sequence alignment to other hyal uroni dases for PH20,
as well as the knowl edge of where it can be
truncated to nake it a sol uble polypeptide, the fact
that it retained activity as a sol ubl e PH20
pol ypepti de.

And now, in addition, nutagenesis at every

singl e residue of the polypeptide that gives data on
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whet her or not that single substitution renmai ned
active.

The POSA coul d then use that information
to choose, depending on whether their goal was to
have the protein remain active or whether they did
not care about having activity retained and had a
di fferent experinmental goal. They would have

information that would allow themto make the 95%

i dentical polypeptide that would neet those criteria

for them

Q So they could pick, out of the 1049
t heoreti cal maxi num sequences, which of those wl|
have the characteristics necessary for those
sel ected sequences to be enzymatically active
nmodi fi ed PH20 pol ypeptides? That's what you're
sayi ng?

A " msaying that a POSA woul d not start

with that calculation of 10 to the 46th or 10 to the

49th or 10 to the 63rd. A POSA would not start by
cal culating the theoretical maxi num nunber of
sequences.

A POSA woul d start with the know edge of
t he PH20 pol ypepti de sequence, the know edge of its
truncat ed sequence, the know edge of its mature

sequence, and the ability to superinpose the PH20
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sequence onto the nodel for the HYAL1 crystal
structure.

And the POSA woul d know exactly what every
one of those nodified PH20 pol ypeptides | ooked Iike.
And they would have all the information they needed
with respect to its activity to create a sequence
that was 95% i dentical, that would either adopt the
fold and be enzymatically active, or adopt the fold
and not be enzymatically active, or not adopt the
fol d.

Q And so, you're saying a person of ordinary
skill in the art, |ooking at the sequence and
conparing it to honology nodels in 2012, could
differentiate sequences that will not fold from
those that will?

A That is actually not a yes-or-no question.
| think it depends.

But, yes, a POSA could potentially
identify sequences that would be certain to fold and
could identify sequences that would certainly not
fol d.

Q And there will also be a third category of
sequences where they wouldn't be able to tell one
way or the other. |Is that fair?

M5. MARTIN. (Object to form
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A In every pol ypeptide, there are places
where you could make a nutation and predict -- the
vast mpjority of places, you can nake a nutation and
predict what's going to happen to the protein.

G ven the anount of activity data and the
anount of structural honol ogy and the sequence
i nformation, you would be able to predict the vast
majority of activity structure, function
rel ationships, for that famly of nodified PH20s.

There's al ways going to be a nutant
that -- very few, but always -- | could cone up with
one in every data set -- that is going to be
sonmething that | didn't expect.

For the nost part, a POSA is going to | ook
at the data set that they have in hand and choose
conservatively, strategically, where they will place
mut at i ons.

Gven all of the information they have at
hand, which is considerable, they will strategically
choose positions that will neet the criteria of
t heir experinent.

Q And they' |l do that based on -- |ike, what
drives their selection of the place of nutations?

Is it just the information in the patent?

["mjust trying to understand: What's
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gui di ng the design of the sequences in your
description there?

A What woul d guide the POSA is the POSA' s
experinmental design goal

Again, | don't want to limt the
i magi nation of the POSA by articulating specific
goal s on behal f of the PCSA.

Q Soif I'mtrying -- if I'"'ma POSA trying
to make an enzymatically active nodified PH20
pol ypeptide that is going to neet the requirenments
of the clains -- let's stick with that as their --
that woul d be a design objective that you' ve been
describing. R ght?

A That is one possibility, yes.

Q Al right. So you're saying the PCSA
could take the information in the patent and then
devi se sequences of the nodified PH20 pol ypepti des
with an expectation that they woul d becone
enzymatically active nodified PH20 pol ypepti des?

A Yes.

Q So the information in the patent is kind

of like a starting point for themto then devise the

sequences that will be enzymatically active PH20
pol ypepti des?

A. The information in the patent, yes, is a
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starting point.

However, the POSA woul d al so need their
ability to |l ook at the structure of HYALl1, develop a
nodel of PH20 structurally overlaid on HYAL1

I'd |l ook at the bee venom hyal uroni dase
structure, in which the tetrasaccharide substrate is
docked, conpare where the substrate binding domain
is.

And they woul d have the information from
al i gnnents, sequence alignnents anong the
hyal ur oni dases; their know edge of the structural
features conserved wthin the famly of
hyal ur oni dase proteins, possibly by doing an --
honol ogy nodeling of all five human hyal uroni dases
to increase their confidence in their nodel

Then, coupled with the data fromthe
patent on activity, the POSA woul d have strong
certainty about their Iikelihood of success in
creating a 95% i dentical mutant polypeptide -- PH20
pol ypepti de sol ubl e that woul d be enzymatically
active.

Q You' ve nentioned a few tinmes the honol ogy

nodel s of PH20.

And these are nodels that are created

usi ng the human HYAL1 structure published in Chao?
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A The structural nodel of PH20 is based --
woul d have been, at the time, based on the crystal
structure of HYAL1 by Chao, published by Chao, yes.

The alignnments are al so present in Chao.
But the POSA woul d have been independently able to
do those alignnents.

And those types of sequence alignnments had
al so been published earlier by Stern and Jedrzej as,
in particular, in a 2006 review article.

Q Thank you for pronouncing that man's nane.
|'ve not been able to figure out howto do that.

I imagi ne you know him Right?

A | do know Dr. Jedrzej as.

Q kay. In the honol ogy nodels that are
devel oped based on or used -- |'msorry.

In the honol ogy nodel s that use the Chao
HYAL1 as the tenplate, is that term nol ogy accurate?
A HYAL -- so --

So a PH20 --
-- a honol ogy --
Let nme make sure | get ny question clean

Ckay.

> O > O >

Q The PH20 honol ogy nodel is a nodel devised
by software that uses the structure published in

Chao of the HYAL1l protein. Right?
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A Yes. It's -- it uses the coordinates from
the Protein Data Bank, which are the published
coordi nates that were used by Chao to provide nodels
of HYAL1 in the 2007 paper.

Q Got it. In the 2011-2012 tinme franme, how
accurate were the PH20 nodel s as an indicator of the
actual protein structure?

M5. MARTIN. (Object to form

A | haven't experinentally exam ned the
accuracy of the PH20 versus HYAL1 nodel, because
that would entail a |ook at an actual PH20
structure.

What we can say fromthe nodel, the
superi nposed nodel of PH20, on the basis of HYAL's
structure, is to what extent there is a root nean
square deviation in elenents of secondary structure,
al pha helices, beta sheets, |oops, as well as the
RVS deviation in locations of specific atonms within
side chains that are exposed or not exposed, that
are part of the hydrophobic core that's fol ded, that
are part of the substrate binding domain, where the
substrate docks, and that are part of surface
aspects of the pol ypeptide.

We can | ook at RMSD as a neasure of

variability in different aspects of the protein
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structures. And with that RVSD val ue, we can
estimate to what extent the quality of the nodel is
reproduced -- is highly reliable on the basis of the
HYAL1 structure.

Q In preparing your opinions, did you
performthat kind of assessnent?

A | relied on Dr. Petsko's declaration, in
which Dr. Petsko evaluated the reliability of the
PH20 nodel on the basis of the HYAL1 crystal
structure.

Q Is the reliability of the PH20 honvol ogy
nodel consistent throughout the entire sequence of
t he PH20 sequence?

Let nme ask you a better question.

So the PH20 honol ogy nodel that is built
fromthe HYALLl tenplate structure, is it giving you
an accurate depiction of the structure of the PH20
t hroughout its entire sequence?

A PH20 and HYAL1 have identity over only a
portion of their sequence, which is up to the 4- --
447 position of the soluble PH20 -- nodified PH20
pol ypepti de.

The regi on beyond am no acid 447 in that
sequence is not nodel ed onto the HYAL1 crystal

structure because HYAL1l | acks that portion of
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sequence.

In fact, a portion of HYAL1 sequence, a
short region in the Ctermnus, is also not visible
in the electron density. And so, that region al so
cannot be fully nodel ed because it's not even
nmodel ed for HYALL.

But the region that can be nodel ed between
PH20 and HYAL1 is virtually superinposabl e.

Q When you do your nodeling, do you rely on
the portions of a sequence that can't be nodel ed?

M5. MARTIN. Cbject to the form

A Wth respect to hyal uroni dases, we use
SW SS- MODEL to do nodel i ng on HYAL1 crystal
structure.

So in nodeling the other hyal uronidases,
there's no other way, then, to consider the
reference tenpl ate.

And the regions that are not part of the
reference tenplate can't be nodel ed on the reference
tenpl ate.

Q So you can't derive conclusions for those
portions of the protein that don't have the
structure from-- the HYAL1 structure that
correspond to that portion of the sequence?

M5. MARTIN. Cbject to the form
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A Let nme clarify.

The structural nodel, the nodeling

software only allows you to nodel the portion that's

reproduced by the tenpl ate.
That doesn't nean you can't derive any

i nformati on about the portion that is not nodel ed

according to the tenplate. But it isn't necessarily

part of the nodel.

So the additional information would be
derived fromyour know edge of that sequence,
possi bly the knowl edge of function.

Q But you don't have a reliable basis for
know ng what the structure of that portion of the
protein is beyond the boundary of the tenplate

structure being used to create the nodel ?

A So again, in the context of PH20, what we

know about PH20 is that the portion -- from 447.
we know the first 35 am no acids are cleaved as a
si gnal pepti de.

So not being able to nodel that is
irrelevant because it's not part of the mature
protein.

Simlarly, we know, in the mature,

So

full-length protein, if we're tal king about nodeling

the full-length PH20 pol ypeptide, we know that that
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1 polypeptide has the -- an attachnent site for a GPl
2 anchor, a glycosyl phosphatidylinositol.

3 That GPI anchor has a predictable -- a

4  known biology for its -- for its attachnent and a

5 known bi ol ogy for what happens to the signal peptide
6 for GPlI attachnent following its attachnent.

7 And so, it's known that that portion of

8 PH20 is relatively unstructured because it's a

9 signal peptide for the GPI attachnent nachi nery

10 before the protein is secreted to the cell surface.
11 So we can say we do know what happens to
12 that portion of the protein. |It's cleaved off

13 before it gets secreted as a mature pol ypepti de.

14 In the case of the nodified PH20

15 polypeptide defined in claiml, thisis a

16  polypeptide that doesn't contain the GPI attachnent
17 site.

18 And so, the -- essentially, the ful

19 spectrumof the am no acids that are contai ned
20 within that polypeptide are fully able to be nodel ed
21 agai nst the HYAL1 structure.
22 Q So the -- in that region near the GPI
23 anchoring sequence, that is how far away fromthe
24 447 termi nation? Do you know?
25 A Yes.
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1 (Wtness reading.)

2 A Yes. The position at which the GPI is

3 attached is position 490 in the precursor sequence,
4 which is approximately eight residues away from

5 447 - -

6 Q Ckay.

7 A -- in the mature sequence.

8 MR KUSHAN. Al right. I'm

9 going to introduce Exhibit 1006, which is
10 t he Chao paper we've been nentioning.

11 Sorry.

12 (Wher eupon, Petitioner Exhibit 1006,

13 previously marked, was presented to the wtness.)
14 Q This is the -- just to confirm this is
15 the Chao paper that we've been discussing this

16 norning. Right?

17 A Yes.

18 Q And you're famliar with this paper

19 Right?
20 A Yes.

21 Q This was published in 2007, when you were
22 doing work -- | believe you said in your declaration
23 you were doing work that was nodeling the PH20

24  protein based on the bee venom structure?

25 A Yes.
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1 Q So this cane out while that work was

2 under way?

3 A Yes.

4 Q Had you produced a PH20 honol ogy nodel

5 Dbased on the bee venom structure?

6 A At the tinme this was published?

7 Q Yes.

8 A | don't recall exactly when I first

9 produced nodels of the different hyal uroni dases

10 relative to HYALL.

11 It may have been later than 2007.

12 Q Do you recall if the work that was

13 eventual Iy published in the Zhang paper had

14 progressed to the point where you were identifying

15 specific positions you were investigating for

16  possible nutation, before Chao becane avail abl e?

17 A Yes.

18 Q Ckay. So you had identified potenti al

19 sites of nmutation as part of your investigation of

20 HYAL1 before the Chao paper was published. Is that

21 right?

22 A Yes.

23 Q And you identified those positions using a

24  honol ogy nodel of PH20 or another protein?

25 A. Qur specific interest was in HYALlL, so we
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used alignments that | said Stern and Jedrzejas had
al ready publ i shed.

They had al so published nodel s of PH20 and
t he ot her hyal uroni dases on the basis of the bee
venom structure in that sane review article.

We used that information, as well as the
nmodel of HYAL1 on the basis of the bee venom
structure, to determ ne residues that we test
functional ly.

Q Ckay. So you used those existing nodels
of the different human hyal uroni dases to -- well,
you focused on HYAL1. Right? OGCkay.

A Yes, correct.

Q So you were selecting positions in HYALL
that you were interested in nutating to see the
effect of those nutations. |Is that right?

A Yes.

Q Ckay. Chao published, in its paper, a

characteristic sequence that's associ ated what --

wth what it calls the "HYAL EGF domain." |[Is that
right?

A Yes.

Q Is that the first time that a group had

published this characteristic sequence as kind of

correlating to that region of the human
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hyal ur oni dase fam |ly?
M5. MARTIN. Object to form

A The EG--1i1 ke domain had been previously
identified as a domain.

I's that what you're asking?

Q No. I'mjust -- if you |look at Page 6912,
on the bottom-- sorry -- left columm, toward the
second-t o- bott om par agraph, there's a di scussion
there of a cysteine-rich pattern.

This was the first publication that
identified that pattern as correlating to that EGF
domain. R ght?

M5. MARTIN. Qnbject to form

A I"mnot totally sure |I'munderstandi ng
your question. | think you're asking ne about
sequence.

The sequence was al ready identified and

noted as an EGF-Ii ke domai n.
Q Right. Let's just |look at what Chao is

sayi ng here.

It says -- about hal fway down into that
second-to-| ast paragraph, it says:

No sequence honol ogy has
been reported in the scientific

l[iterature for the C-term nal
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domai ns of the mammal i an
hyal ur oni dases.
Right? That's what they're stating
there -- is that accurate, in 2007?
M5. MARTIN.  Qbjection; scope.
A Is it accurate? The cysteine-rich domain
was noted. The presence of cysteines was noted.
Wien Chao uses that specific verbiage,
t hat no sequence honol ogy had been reported for the
C-termnal domains, it's |ooking at the honol ogy
irrespective of the cysteines.
And so, it appears that there's no other
honol ogy, other than the cysteines.
Q And then they -- so Chao deduced that
there's actually this characteristic pattern of
ami no acid and cysteine residues that is depicted in
t he next sentence, where it states, "This region
contains a cysteine-rich pattern,” and then has a --
the pattern described, with a bit of a fornula for
what the different residues can be and how they're
spaced apart. Right?
M5. MARTIN. (Qnbject to form
A | guess I'mstill not exactly sure what
you' re asking ne.

Q So Chao is the first group that published
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a description of the pattern of residues in the
C-term nal region of mammal i an hyal uroni dases t hat
was associated with that HYAL EG-F domain. R ght?
M5. MARTIN. Qnbject to form
(Wtness reading.)

A The Stern and Jedrzejas -- Jedrzejas
review article in 2006 did honol ogy nodel i ng of each
manmmal i an hyal uroni dase on the basis of the bee
venom crystal structure.

Wien they did those honol ogy nodel s, they
nodel ed the domain that had identity to bee venom
hyal uroni dase structurally. Bee venom hyal uroni dase
| acks the EGF-1i ke domain.

So that domain was nodel ed separately,

w t hout context for what it would | ook |ike, other
than the disulfide bonds potentially being present.

That review article also referred to that
domai n separately. So it had been observed.

| believe what Chao is doing is defining
that according to the ability to use algorithnms such
as SMART and PROSITE to identify that notif in a
dat abase.

Q It's the first paper that correlated this
pattern of residues to the HYAL EGF domain in

mammal i an hyal uroni dases, Chao. Right?
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M5. MARTIN: Object to form
A This is a minor detail that | would have
to specifically check in the Jedrzejas paper. They
wer e published around the same tine.
So ny recollection is that the EG--Iike
domai n had been di scussed, whether or not it had
been reported by Chao.

The structure had never been visualized,

however .
Q In fact, if you go over to Page 6913 of
Chao and | ook at the paragraph -- a snall paragraph

in the mddle of the right columm, do you see that
Chao is observing that:
The HYAL EGF-1ike fold
does not renem -- does not
resenble the Hyal-1 C-term na
fold predicted by ab initio
appr oaches.
And then, if you want to | ook at Reference
No. 33, that's the Jedrzejas and Stern paper that
you' ve been referring to. R ght?
It says -- 6913, paragraph in the right
colum, first sentence of that m ddl e paragraph
A CGotcha. Right there.
(Wtness reading.)
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1 A Yes, that is what it says. Yes.

2 Q Ckay. So they had -- this paper had

3 pointed out that the ab initio nodeling in the

4 Jedrzejas and Stern paper wasn't resenbling what

5 they actually observed in the HYAL1 structure.

6 Ri ght ?

7 A That is anong the things that this paper
8 showed for us. Yes, it was a huge breakthrough in
9 the field.

10 Q Got it. Is the information about this

11 pattern of position -- of residues that Chao

12 identified reported in the common di scl osure?

13 M5. MARTIN. Qnbject to form

14 A Yeah, could you reask that? |'mnot sure
15 what you're specifically asking ne.

16 Q I's the information associating this

17 cysteine-rich pattern of residues in the Chao paper
18 also reported in the comon discl osure?

19 M5. MARTIN. (bject to form
20 A It's -- the information in the Chao paper
21 is summarized in the disclosure. The patent authors
22 are different authors than those who nade this
23 di scovery about HYALL.
24 Q Do you believe that the inventors -- or
25 the -- let nme be sure it's precise.
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Do you believe that the comon di scl osure

refers to the work that was published in Chao?

A Yes.

Q If you could go to Figure 3 of Chao. This

IS a sequence alignnent.
| think you nmentioned the sequence
alignnment a mnute ago. R ght?

A Yes.

Q All right. So in Figure 3, these are the

five human hyal uroni dases that are aligned. Right?

A Yes.

Q Chao's alignnent identifies the invariant

residues in this protein famly. Right?

A Yes.

Q And let's just go through the col or
codi ng.

Most of themare blue. Right?

A Most of the invariant -- yes, are bl ue.

Q So the red coloring denotes the ones --
the positions or residues that are involved in the
catal ytic function of the proteins. Right?

A Three key catalytic residues are
identified in red.

Q And then the disul fide bond-inplicated

cysteine residues are in gold. Right?
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A Cysteine residues are go- -- yellow, gold.

Q Yeah. And then the N-gl ycosyl at ed
asparagi ne residues are in turquoise?

A Yes.

Q These are all of the essential residues
we' ve been tal king about fromearlier this norning
that are shared by these five human hyal uroni dases.
Ri ght ?

M5. MARTIN: Object to form

A They' re showi ng invariant residues,
wi t hout making a judgnent on essential residues.

Q They're show ng the invariant -- and sone
of the invariant residues do have a functional
connection to them Those are the catalytic
resi dues, for exanple?

A Yes, the catalytic residues do have a
function associated with themas invariant residues.
Yes.

Q And the gold residues also are ones that
are inplicated for folding, in sonme sense, because
they formdisulfide bonds. Right?

A So all of the cysteines are shown in gold.

The ones that are inplicated as
participants in disulfide bonds are separately

i ndi cated by stars underneath those gold cysteines.
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1 Q Got it. How would a person -- how would a
2 POSA view these positions marked in blue, gold, red,
3 and turquoise in Chao's figure --
4 M5. MARTIN.  Qbject --
5 Q -- in ternms of positions to nodify for
6 maki ng enzymatically active forns of the protein?
7 M5. MARTIN. (Object to form
8 A " mnot sure what you nean by "how woul d
9 they viewthem"
10 Q If a person -- if a POSA was attenpting to
11 make a nodified PH20 that had enzymatic activity,
12 would they choose to nodify the protein at the
13 positions marked in blue, red, and gol d?
14 M5. MARTIN. (Qnbject to form
15 Obj ecti on; scope.
16 A Coul d you pl ease reask your question?
17 Q O course.
18 If you were a person of skill in the art
19 and you were attenpting to make a nodified PH20 that
20 was enzymatically active, would you select positions
21 that are marked in blue, red, or gold as positions
22 to nodify the protein?
23 M5. MARTIN. (nbject to form
24 Obj ecti on; scope.
25 A If ny objective was to nake a nodified
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PH20 pol ypeptide, | would need nore information than
is given in the alignnent.

The alignnment also is supported by actual
previously published functional data that
denonstrated which residues of PH20 are inactive
residues or are key catalytic residues. So that's
why they' re col ored separately.

To retain enzynmatic activity, certainly
you woul d not mutageni ze those, because it's
previously been confirmed that nutagenesis at those
sites elimnates hyal uroni dase activity.

Simlarly, with respect to the cysteines,
because of the prior inplication, whether or not it
was by nutagenesis or by general reduction of
di sulfides and loss of activity in PH20, it's been
shown that cysteine disulfides are inportant for
enzymatic activity of PH20.

Agai n, a POSA woul d not choose one of the
cysteines involved in a disulfide as a site to
mut ageni ze to retain enzymatic activity of PH20.

Wien | say that you woul d need nore
information than what this has, this structure, this
al i gnnment, does not indicate the position of the GPI
anchor attachnent site, which is inportant to a

POSA' s know edge of how to nmake a nodified PH20 as
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defined in the patent, which is sol uble.

Q So do you think a POSA woul d choose to
make nodi fications at the blue positions -- the blue
mar ked residues in the PH20 if they're trying to
make an enzymatically active formof the PH20
protein?

M5. MARTIN. (Object to form

A It is ny opinion that a POSA woul d use the
i nformati on about this structure, use the sequence
alignment, and nodel PH20 according to this new
structural information, and eval uate whether the
bl ue invariant residues were located in a position
of critical -- of a critical nature to the fol ded
structure of PH20, and evaluate them i ndividually,
potentially, for their location in the structure, if
t hey wanted absolute certainty about their role in
mai ntai ni ng the structure.

It's al so ny opinion, though, that if I
have this information about invariant residues in an
al i gnment and about functional data that inplicates
certain of those invariant residues in maintaining
enzymatic activity of the enzyne, that a POSA woul d
avoid residues that are invariant if they wish to
mai ntain activity of the pol ypeptide.

MR KUSHAN:. Ckay.
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M5. MARTIN: So, Counsel, we've
been goi ng for about another hour.

MR KUSHAN: Yeah. You need to
give ne sone credit, Lauren. | was about
to propose we take a break for |unch.

So. ...

M5. MARTIN. Al right.

MR KUSHAN. Wiy don't we take a
break for lunch, if that nmakes sense.

VI DEOGRAPHER: O f the record at
12: 38.

(Wher eupon, a recess was taken for |unch

at 12:38 p.m)
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AFTERNOON SESSI ON
(Tine noted: 1:37 p.m)

VI DEOGRAPHER: On the record at

1:37.

BY MR KUSHAN:

Q Dr. Sinpson, did you have lunch with
counsel ?

A Yes.

Q Can you just give nme a brief summary of
what you discussed during |unch

A A variety of topics, including the
physi cal accuracy of sonme of the decor and severa
t heol ogi cal topics.

Q Did you discuss anything relating to the
deposition so far?

A Absol ut el y not hi ng.

MR KUSHAN. Okay. I'mgoing to

i ntroduce your Zhang paper. This is
Exhi bit 1010.
(Wher eupon, Petitioner Exhibit 1010,
previously marked, was presented to the wtness.)
W TNESS: Thank you

Q You're an author on this paper?

A Yes.

Q Are you the principal author? O, no.
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What -- how do you describe yourself, as being the
| ast aut hor ?
A The correspondi ng aut hor.
Q " Correspondi ng aut hor."
Did M. Zhang -- or Dr. Zhang, is he the
person who did a lot of this work? WAs he the -- as

a principal author?

A He was a graduate student, vyes.

Q Then he was -- why was he designated | ead
aut hor ?

A It's typical in -- particularly in the

di sci pline of biochem stry and experi nental
research, for the primary author to be the person
that is nost significantly involved in generating
the data that conprised the manuscri pt.

So as the | eading author, he generated a
majority of the data that are published in the
paper .

Q Ckay. So in the Zhang paper, you're
descri bing work you did where you use the -- a nodel
of the HYAL1l structure to identify specific
positions that you're interested in investigating as
far as the effect they have on activity or structure
of the protein. R ght?

A That was the goal of the paper, yes.
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Q And you -- so you sel ected positions
residues in the HYAL1 sequence based on use of a
nodel at the structure. Right?

A We used a conbination of information from
sequence alignnents, as well as then, subsequent to
the alignnent, other functional data inplicating
specific residues in maintaining key el enents of the
catal ytic activity, in addition to this exam nation
of where that -- those sequences pl ace those
residues in the context of the HYAL1l crystal
structure.

Q Okay. Thank you. That was hel pful.

So you used the alignment data -- sorry.

You used information about -- from
alignnments, you used published information from
prior mutagenesis studies, and you used the honvol ogy
nmodel .

Those are the three main sources that you
used to identify the positions that you wanted to
investigate. |Is that fair?

M5. MARTIN. Object to the form

A So we used the PH20 HYAL1 through 4
alignment to -- particularly PH20, because that was
t he sequence in which specific active site residues

with specific roles in catalysis had been
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1 functionally identified.

2 And then we used the HYAL1 crysta

3 structure, ultimately, for the interpretations that
4 are docunented in the paper as our structural

5 wvisualization tool to interpret the results of our
6  studies.

7 Q But the process you went through was you
8 did the analysis of the alignnments, you had the

9 nodel of the structure, along with the work prior to
10  your work, and you used all that information to

11 select specific nmutations to make into the HYALL

12 sequence. Right?

13 A One additional piece of information was
14 the bee venomcrystal structure, in which the

15 tetrasaccharide substrate had been docked, because
16 that information was not available in the HYALL

17 structure and provided support to our choice of

18 residues and our interpretation of what we woul d

19 expect to happen by nutagenizing those residues.
20 Q Got it. So you selected these positions
21 to nutate, and then you actually made the HYAL1
22 nmut ants, each of which has one am no acid change in
23 the HYAL1 sequence. Right?
24 A That's true. Yes --
25 Q Yeah.
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A It was --

Q You also did a truncation nutant, which
renoved the HYAL EGF region of HYAL1. Right?

A Yes.

Q Okay. So for this -- these questions, |'m
focusing on the nutations you did that were the
single nutations into specific |ocations of HYALL.

You made the nutants with the single am no
acid changes, and then you characterized the nutants

by their activity?

A Yes --
Q Ckay.
A -- anong other things. That was one of

the things we characterized, was their activity.

Q So if you | ook at your paper, 9433. And
this is in the section where you're describing, at
the bottom your focus on A ul3l and aspartic acid
at 129. Right?

These are two residues within --
inplicated in catalysis. R ght?

A Yes. So the -- you're tal king about the
second paragraph of the introduction, describing --
di scussing the roles of aspartate and glutamate --
129, 131, respectively -- yes.

Q Can you say -- there's a depiction of the
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Schene 1, which is on the next page.
That's the catalytic reaction that's being
medi at ed by HYAL1?
A Yes.
Q Ckay. |In this paragraph we were at on
9433, you say:
Briefly --

There's a description kind of in the
m ddl e of the paragraph.

You say:

Briefly, in the resting
state at its optimal pH of 4.0
aspartate 129 and glutamate 131
essentially share a proton.
Catalysis is thought to require
initiation of intranolecular
resonance of the am de bond of
N-acetyl gl ucosam ne in the
bound HA pol yner.

So this is kind of the hypothesis you had
about how the reaction was going to proceed that was
bei ng nedi ated at the active site.

M5. MARTIN. (nbject to form

A So in formulating a hypothesis for what we

woul d expect from our nutagenesis results, we | ooked
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1 at the information that was available in the

2 structure, and any additional mechanistic

3 information fromprior studies, to fornulate our

4  hypot hesi s.

5 We al so | ooked at the structure, in which
6 you can actually determne that two acidic residues
7 are oriented such that they nust share a proton

8 in-- at a particular pH as defined in the crystal
9 solution, the solution fromwhich the protein

10 crystallized.

11 And so, the distance between the two

12 carboxyl ates -- you can't see the proton in a

13 crystal structure --

14 Q Ri ght.

15 A -- in an X-ray crystal structure, so you
16 have to deduce by the di stance of those two

17 carboxylate noieties that they' re sharing a proton.
18 Q Ckay.

19 A If that nakes sense.
20 Q Yeah. Yeah, | understand
21 So when you tested the glutamate -- the
22 glutamate at 131, that nutant lost all activity.
23 And if you want to | ook at Table 1 of your
24  paper, which is on 9438.
25 A Yes.
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Q So that -- that nutation abolished the
activity of HYALL. Right?

A The nmutation al nost conpletely abolished
the activity we could detect in HYALL.

It retained a small percentage of activity
that we considered insignificant in the context of
the work, to the extent that we could inplicate that
resi due as a key catal ytic conponent.

Q The mutation at position 129 did not
abolish the activity of the HYAL1 enzyne. Right?

A So it's difficult to put -- you put it on
a spectrum

It's difficult to say it did not abolish
activity. But because it retains 5%activity, we
described it in the manuscript as not having fully

abol i shed activity.

Q So based on your hypothesis, the nmutation
at El1- -- E131 was consistent with your hypothesis.
Ri ght ?

A In that our hypothesis was that both

aspartate and glutamate woul d be critical residues

for catalytic activity, yes, that was consistent.
Q And is the result for the D129N

mutation -- that's not consistent with your

hypot hesi s because it retai ned 5% of the activity.
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Ri ght ?
A It isn't that it's inconsistent with our
hypot hesi s.

Wien we | ooked at the active site docked
wth the tetrasaccharide, we could see that it was
very |likely that one of the residues, likely
glutamate, would be a -- the key proton donor during
the catalytic reaction, and that the residues
aspartate and the proxi mal tyrosine 247 were goi ng
to be key residues that would function to polarize
the N-acetyl group of the substrate, which is a
critical step in substrate-assisted cleavage, which
is the mechanismby which this famly of enzynes
hydr ol yzes hyal ur onan.

In that sense, we expected that activity
woul d be significantly di m nished by mnutageni zi ng
t hat residue because it wouldn't be able to perform
its role as we expected in the mechani sm

But we did not actually expect,
necessarily, that it would fully abolish activity.
And so, in that sense, it was consistent with our
hypot hesi s.

Q And is it fair to say, fromwhat you
published, that the D -- the -- sorry.

Sois it fair to say, fromwhat you
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published, that the aspartic at position 129 was not
essential to the HYAL1 activity?

A W expressed the interpretation --
articulated the interpretation that it was inportant
for activity, but not essential, because the enzyne
retained activity if -- in the D129N nutant, if we
had nmut agenized Dto a different amno acid, it's
possible that it would not have retai ned any
activity.

So in the context of the D20- -- D129N
mutant, we interpreted that as inplicating that as a
key residue, though it did not appear to be
essential if you replaced it wth another polar
group |ike asparagi ne.

Q Ckay.

A ["mtrying to be very precise. Sorry.

Q Thank you

You also -- you had a hypot hesis that
there was a disulfide bond that was near the
substrate -- potentially substrate binding groove.

And in this experinment, you didn't change
the residues. You just reduced the disulfide bonds
and then neasured the effect of that. Right?

A In this paper, we used a reducing agent to

reduce all the disulfide bonds and neasured activity
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in the presence and absence of the reduci ng agent,
and saw no |l oss of activity.

So for that reason, we did not
specifically nutageni ze the cysteines; not because
they aren't inportant or the disulfides aren't
important, but in the context of our experinent,

t hose residues could be reduced, inplying that the
fol ded structure, once folded in that secreted
sol uble protein, was relatively stable.

Q And the finding you had was that that
di sul fi de bond which you -- and just to be clear,
you identified that disulfide bond in the structure
that you were visualizing. Right?

A So we were gui ded by Chao's paper, in
whi ch Chao pointed out where cysteines were |ikely
or were certainly, depending on the electron -- the
resolution at that region and whether they could see
el ectron density between the cysteines that -- that
supported direct visualization of the disulfide.

It isn't always possible to see it. But
you can -- you can quantify the distance, neasure
the di stance, between the two sul furs.

And again, sane way as for sharing a
proton. You can see that the sulfurs nust be in a

di sul fi de because there isn't sufficient distance
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for themto each have their own proton as well.

Q Al right.

A So based on where Chao said disulfides
were and where we visualized a cysteine association
as a disulfide, that was how we identified the
resi dues that were invol ved.

Q In -- what you have in your paper on
Page 9438, in this left columm, you have a summary
of that experinment. R ght?

The di- -- this disul- -- disulfide
stabilization is not critical for activity.

A Yes. Cotcha.

Q Ckay.

A Yes.

Q And what you concluded, in the very | ast
sentence, is that the disul fide bonds probably
affect the folding of the enzyme and | ong-term
stability of the hyal uroni dases. Right?

And then you al so observed that it did not
intrinsically appear to require the disulfide bonds
for optimal conformation of the protein. Right?

A That was our conclusion -- our
interpretation on the basis of the data, that the
secreted pol ypeptide woul d not have been secreted if

t he di sulfide bonds could not formduring maturation
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of the protein intracellularly.

Q Ckay.

A And that because we could secrete and
purify abundant soluble protein that had a certain
anount of wld-type activity, and we could add a
reduci ng agent follow ng the secretion of the
protein, followng the purification of the protein,
and not affect its activity over whatever period of
tine we tested it in this particular assay....

It's in the experinental....

You may or may nhot care about that detail,
how | ong we tested activity after disulfide
reduction.

(Wtness reading.)

So for one hour at 37 degrees, we treated
with DIT and then did our activity analysis. So it
was stable to a reducing agent for up to an hour
wi t hout having any | oss of activity.

And so fromthat, we concluded that once
the protein was in its folded structure, the
di sul fides were not essential for a period of an
hour at |least to keeping it in that fold such that
it still had activity.

MR KUSHAN. Ckay. Let's go --

["mgoing to introduce two docunents which
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you' ve addressed in your declaration.
First is Exhibit 1005, which is
U S Patent 7,767,429, sonetinmes called
the '429 patent.
(Wher eupon, Petitioner Exhibit 1005,
previously marked, was presented to the w tness.)
MR KUSHAN: And al so
i ntroduci ng Exhibit 2165, which is a
publ i shed U.S. patent application ending
with '457.
(Wher eupon, Hal ozynme Exhibit 2165,
previously marked, was presented to the wtness.)
MR KUSHAN: We call that the
"457 publication.
‘429 patent, '457 publication.
Q And you've revi ewed both of these
docunent s?
A Yes, | have.
Q Ckay. If you look at the front -- if you
| ook at the front of the patent, you see this is a
patent owned by Hal ozynme. Right?
Under "Assignee" in the left colum?
A Yes.
Q Now, are you aware that Hal ozyne al so owns

the ' 457 publication?
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(No audi bl e response.)

Q | can represent to you that Hal ozyne owns
t hat application too.

A Okay. Yes.

Q Al right. Both of these applications --
both the application and the publi- -- and the
patent were referenced in the common disclosure.

Ri ght ?
['mjust asking if you recall that.

A Yes, they're incorporated by reference in
t he common di scl osure.

Q Cot it.

A Yes.

Q So if a POSA was interested in nmaking
nmodi fi ed PH20 proteins, they would consider both of
t hese, the '429 patent and the '457 application.

Ri ght ?
M5. MARTIN: Object to form

A Dependi ng on the objective of the POSA,
t hey woul d have access to the data and the
di scl osures of this patent and this publication.

Q And they woul d consi der both of them
Ri ght ?

M5. MARTIN. Cbject to the form

A Agai n, dependi ng on the objective,
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1 depending on the data desired for their experinmental
2 objective, they would consider these references,
3 particularly if they're considering the --
4 inplenenting the invention in the '600 patent.
5 Q If they -- if a person wanted to nake
6 sol ubl e active forns of PH20, woul d they consi der
7 the '429 patent?
8 M5. MARTIN. (Object to form
9 A What do you nean by "consider"?
10 Q Wien you do an experinment, do you kind of
11 go into a place where you ignore everything that
12 publ i shed before you, or do you look in the
13 literature to becone aware of what work has preceded
14 the time of your experinent?
15 M5. MARTIN. (Object to form and
16 scope.
17 A So you asked ne about a POCSA --
18 Q Yes.
19 A -- what a POSA would do. Wth that
20 experimental objective, the POSA woul d seek al
21 avail able information about how to construct a
22 nodified sol ubl e PH20.
23 Q And sone of that information is reported
24 in the '429 patent. Right?
25 A Yes.
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1 Q So this would be sonething they would
2 consult as part of that body of know edge about
3 soluble human PH20 proteins. Right?
4 M5. MARTIN. Qnbject to form
5 A If it's -- so if the objective, again, is
6 to make a sol ubl e hyal uroni dase, PH20 hyal uroni dase,
7 there are data in this patent that would be rel evant
8 to consult.
9 Q Ckay. Could you go to columm 153 of this
10 pat ent.
11 It's toward the very end.
12 A At the very end.
13 ["msorry. Could you tell ne again?
14 Q G to colum 153.
15 And if you could look at claim1 of the
16 patent, it's on -- under colum 153, toward the
17 bottom of the page.
18 When you reviewed the '429 patent, did you
19 reviewthe clains of the '429 patent?
20 A Yes.
21 Q Okay. Do you see, inclaiml, that it
22 defines a substantially purified hyal uroni dase
23 protein?
24 That's the first line of claiml.
25 M5. MARTIN. (Object to form
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1 And obj ection; scope.

2 A Can you repeat your question, please?

3 Q Yeah. If you look at Line 1 of claim1l,

4 it's -- it says "a substantially purified

5 hyal ur oni dase gl ycoprotein."

6 So this is aclaimdirected to

7 substantially purified hyal uroni dase gl ycoproteins.

8 Ri ght ?

9 MR KUSHAN: Object -- object to

10 form (Objection; scope.

11 (Wtness reading.)

12 A Okay. Can you pl ease repeat your question

13 one nore tine?

14 Q ["mjust -- this is very basic.

15 This claimis directed to substantially

16 purified hyal uroni dase gl ycoproteins. Right?

17 M5. MARTIN. (Cbject to form

18 Obj ecti on; scope.

19 A Claim1lis directed to a substantially

20 purified hyal uroni dase gl ycoprotein that consists of

21  a sequence of amno acids set forth as a specific

22 set of amno acids that refer to a reference

23 sequence, SEQ ID NO 1.

24 Q Right. And I'll represent -- you can

25 consider this -- SEQID 1 is the precursor sequence
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of the human wild-type protein.

And if you want to | ook, look at -- you
see these strings of residues. There's one there
that's 36 to 42. That would be 1-447 if you have a
35 amno acid | eader sequence. Right?

If you want to go to SEQID 1 -- the

description of it, obviously -- it's colum 99.
And | -- you know, if your counsel wants
to object to you -- ne representing to you that this

is the same sequence of human precursor PH20, we can
have a conversation about that, but |'mpretty sure
it's correct.

Soif we --

A 509, mature full length -- sorry --
precursor full length....

In PH20, yes.

Q Ckay. G eat.

So if you look at Lines 36 to 40, that's
referring to a formof the purified hyal uroni dase
gl ycoprotein that has the wild-type sequence with
the start and term nation positions in those
different sets of nunbers. Right?

M5. MARTIN.  Objection; scope.

Object to form

Q Do you understand that?
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A No. Could you please repeat it and show

e - -
Q Sure.
A -- again what you're --
Q So in that very first clause, it says --

up until Line 41 -- you see the SEQID 1, and then
there's a comm?
A That's -- so that | can confirm what page

you're on, this is --

Q  153.

A 153.

Q Caml.

A Thank you.

Q Are we in the sane pl ace?

A In the sane place. Thank you.
Q kay. Geat.

I'"'mlooking at the first few lines of the
claim and that is referring to sequences that are
of the wild-type sequence in human PH20, which is
the portion of the claimthat goes fromabout 36 to
about 40, the line nunbers. R ght?

M5. MARTIN. Object to form

(bj ecti on; scope.

Q It's -- it just says, has -- "consists of

t he sequence of am no acids set forth" in the
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1 sequence, which is SEQID 1, at those specified

2 positions.

3 So that's referring to the wild type, the
4 sequence that's unnodified. Right?

5 M5. MARTIN. (Object to form

6 (bj ecti on; scope.

7 A The reference sequence, SEQID NO 1, is
8 referring to the precursor full-Iength human PH20

9 sequence.

10 Q Correct.

11 So these sequence ranges that are in that
12 first portion of the claimare the wld-type

13 sequences. Right?

14 M5. MARTIN. (Object to form

15 hj ection; scope.

16 A So the full claim--

17 Q "' mnot asking about the full claim 1'm
18 just asking about this portion of --

19 A It's a full sentence. You -- you are
20 asking nme -- I'msorry to interrupt.
21 You are asking ne if this sentence refers
22 only towldtype. And | was going to --
23 Q No, no.
24 A Ckay.
25 Q Then you may have m sunder stood ny
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guesti on.
| "' m aski ng you about this portion of the
claimbefore the comma, before sone -- it says:

A substantially purified
hyal ur oni dase gl ycoprotein that
consi sts of the sequence of
am no acids in these ranges of
SEQID 1....

Do you see that clause?

A | do see that, yes.

Q Al right. So that's referring to where
the am no acid sequence is the sane as the one in
SEQ ID 1 bounded by the nunbers of each range.

Ri ght ?

M5. MARTIN. (Object to form

hj ection; scope.
(Wtness reading.)

A You're asking ne if the nunbers refer to
SEQID 1, the location of amno acids in SEQID 1?

Q Ckay. Let ne ask you -- just so we're
under st andi ng how you read patent clains -- because
you have 200-and-sone pages devoted to that in your
decl aration for the common disclosure, so | want to
just go back to maybe how we work through this.

["mjust asking you if, in this region of
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the claim where it's listing the range of am no
acids within a SEQ I D nunber, you can deci pher what
that's referring to.
M5. MARTIN. Qnbject to form
(bj ecti on; scope.

Q So if | said -- for exanple, if we're in
t he comon disclosure and it said positions 1-447 of
SEQ ID 3, do you know what that is referring to?

Not in this patent, but in the conmopn
di scl osure.
M5. MARTIN. Object to form

A [f I -- I"'msorry. If we can --

Q Let's just walk -- | want to understand
how you understand sone of these terns. OCkay?

A Ckay.

Q Because we' ve spent five mnutes trying to
confirmthat we're just looking at a range in
SEQID 1, I want to nake sure we are speaking the
sane | anguage here.

So when you reviewed the clains in the
di scl osure of the '600 patent -- you don't have to
|l ook at it right now, it's just a very basic
guestion -- there was a SEQ ID 3 that you
referenced, which is disclosed in that comon

di scl osur e.
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1 That's the 1-447 | ength human PH20
2 wld-type sequence. Right?
3 SEQ ID 3 in the comon di scl osure?
4 A SEQ ID 3 in the conmmon di sclosure refers
5 to the PH20 sequence, with very specific definitions
6 about what it constitutes.
7 Q Geat. So when | say "SEQ ID 3" and
8 "positions 1-447 of SEQID 3," you know what |'m
9 referring to. Right?
10 A When | ook at SEQID 3, it has nunerical
11 designation of what the am no acids are in the
12 sequence | D.
13 So | know whi ch nunbers those are. | know
14 how to find themin the SEQ ID.
15 Q Right. And if you see a reference, for
16 exanple, in claim1l of the '429 patent that says
17 "positions 1-44- -- 1-477 of SEQID 1," are you able
18 to understand what that's referring to?
19 (Wtness reading.)
20 A Yes.
21 Q Ckay. So in the first five lines of
22 claiml, it's referring to a substantially purified
23 hyal ur oni dase gl ycoprotein that consists of the
24  sequence of amno acids set forth at -- as am no
25 acids 1-477, for exanple, of SEQID 1. Right?
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A Yes.

Q Ckay.

A As an exanple, that -- that is one. Yes.

Q So then -- and you | ook at Line 41, as an
alternative, it says -- this is basically taking the

first line of the claim "a substantially purified
hyal ur oni dase gl ycoprotein that...contains am no
acid substitutions in the sequence of am no acids
set forth as am no acids 1-477," etc., of SEQ ID NO
1. Right?
M5. MARTIN. Object to form
Obj ecti on; scope.
A So:

A substantially purified
hyal ur oni dase gl ycoprotein that
consists of the amno acid --

t he sequence of ami no acids set
forth as am no acids with given
nunbers of ranges, SEQ ID 1, or
contains am no acid
substitutions in the sequence
of am no acids set forth as
am no acids --
-- again, in these ranges of SEQ ID NGO 1.
Q Ckay. So this is a substantially purified
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hyal ur oni dase gl ycoprotein that has at |east one
am no acid substitution in it relative to the
w | d-type sequence. Right?
M5. MARTIN. (Object to form
(bj ecti on; scope.

A You said "this" is.

Specifically, what do you nean by "this"?

Q The claimis to a substantially purified
hyal ur oni dase gl ycoprotein, and one of themis
covered by the m ddl e section, where it allows for
an am no acid substitution in the sequence. R ght?

M5. MARTIN. Object to form
(bj ecti on; scope.

A So the claimallows for one of these
ranges of sequences, one or nore of all of these
ranges of sequences of SEQ ID NO 1, in the
wi | d-type context or containing am no acid
substitutions in the same sequence, where the
sequence is at |east 95% identical with the --

Q Ri ght.

A -- wth the sequence in the range --
ranges in SEQ ID 1.

Q So this claimcovers both proteins that
have the w | d-type sequence, as well as proteins

with substitutions in them as long as the overall
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1 sequence identity is below -- or above 95% Right?
2 A Above 95 --
3 M5. MARTIN. Qnbject to form
4 Obj ecti on; scope.
5 COURT REPORTER: Did you say an
6 answer ?
7 WTNESS: | was repeating the
8 "above 95% " yes.
9 Q Al right.
10 A (Readi ng:)
11 ...wherein -- there's also
12 anot her clause -- the
13 gl ycoprotein contains at |east
14 one sugar noiety...attached to
15 an aspar agi ne.
16 Q When you produce human PH20 in a CHO cel I,
17 does that glycosylate that position?
18 A There isn't a specific position given for
19 the glycosylation in this -- in this |ocation.
20 Q Are there residues in the PH20, if not
21 nutated, w Il becone gl ycosyl ated when you produce
22 in a CHO cel | ?
23 M5. MARTIN. (nbject to form
24 Obj ecti on; scope.
25 A I n which formof PH20?
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Q A formin which a nmutation does not renove
the residues that are ordinarily glycosylated in
human PH20.

A So it depends.

Q Al right. Well, 1'll wthdraw that
guestion, because we're -- what I'minterested inis
just confirmng that this claimlanguage is not only
claimng the wild-type version of the PH20, but also
nmutati ons -- those that have nutations, as |ong as
they' re 95% or hi gher sequence identity to the
reference sequence. Right?

M5. MARTIN. (Qnbject to form
bj ection; scope.

A So the claim-- clains sequences wth
reference to SEQID 1 that are either identical to
the wild type or contain a nmutation, where the
sequence is 95% or nore sequence identity, with
speci fic ranges of sequences in SEQID 1, and the
gl ycoprotein contains at |east one sugar noiety
attached to an asparagine that is not specified.

Q Okay. So sone of the proteins that are in
the scope of this claimwuld be nodified PH20
pol ypeptides that are addressed in the '600 patent.
Ri ght ?

M5. MARTIN. (Object to form
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1 Q Assum ng that there -- one of those
2 substitutions was D320K?
3 M5. MARTIN. Qnbject to form
4 Obj ecti on; scope.
5 A So |"'mgoing to need you to reask your
6 guestion, please.
7 Q O course. |If one of the substitutions
8 specified or allowed in this claimwere nmade at
9 position 320 and went fromD at 320 in the wild type
10 to lysine, K at that position, then one of the --
11 that -- that particular substitution addressed in
12 this claimis also covered by the clains of this
13 '600 patent. Right?
14 M5. MARTIN. (Qnbject to form
15 Obj ecti on; scope.
16 A The ' 600 patent -- the scope of the '600
17 patent clains....
18 (Wtness reading.)
19 Q | can try to nake it easier for you
20 Do you believe that the '600 patent covers
21 a single substitution nutation in the 1-447 human
22 PH20 sequence where the -- that substitutionis Dto
23 | ysi ne, K, D320K?
24 M5. MARTIN. (Qbject to form
25 A I"msorry. Wich patent are we tal king
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about now?

Q In the '600 patent --

A Yes.

Q That's the patent that specifies that the
position where a mutation could occur is -- is
required to occur is at position 320. Right?

A Yes.

Q Ckay. And one of the permtted or
required changes is fromthe wild-type aspartic acid
to lysine. R ght?

A That's correct.

Q Ckay. So if | have a PH20, 447 residues
inlength, wth a D320K nutation in it, is that
protein in the scope of claim1 of the '600 patent?

A So claim1 of the '600 patent refers to a

different reference sequence than claim1l of the

'429 patent.

Q Right. [|'masking: The human PH20
sequence is the sane -- it was the sane in 2000
and -- it is sane today. Right?

A The human PH20 sequence is the sane.

Q Ckay.

A The SEQ I D sequences are not the sane.

Q Correct. So | asked if the 1-447 in the

mat ure protein sequencing of the human PH20 with the
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D320K substitution in it -- if that protein with
that mutation is within the scope of the clains of
the ' 600 patent.

Are you wth ne?

A So you're asking nme about 1-447 in the
600 patent, which refers to SEQID 3, in which the
nunbering sequence is relative to the start of the
mat ure pol ypepti de.

Q Correct.

A And asking me, if it has a D320K nutati on,
is that covered by the clains of the '600 patent?

Q Exactly. Yes.

A. If it's 1-447, relative to SEQID 3, with
a D320K?
Q Yes.

A Yes, | think I follow you.

Q And is it in the scope of the clains of
the ' 600 patent?

A That woul d be in the scope of the clains.

Q And it would also be in the scope of the
clainms of the '429 patent. Right?

M5. MARTIN. (Qnbject to form
(bj ection; scope.
A So the nunbering systemyou used is --

refers to a different thing in the context of the
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'600 patent than it does in the context of the '429
pat ent .

Q Yes. Sointhe SEQID 1, it includes the
| eader sequence. So that's 35 amno acids in the

human precursor sequence. Right?

A The | eader sequence is 35 am no acids,
yes.

Q Right. So if you look at the range in the
m ddl e cl ause here, 41 -- in the 41 to 45 range of

the claim one of the ranges is 36-482 -- right? --
and that translates to 1-447 in the nmature sequence
nunbering. Right?

A Yes.

Q Al right.

A Yes. And with the D320K.  Yes.

Q Ckay. So that -- so this clause would
include -- because it doesn't restrict what
substitutions are nmade in this claim it would
i ncl ude the D320K substitution in the 1-447 form of
the PH20 protein and its mature sequence nunbering?

M5. MARTIN. Qnbject to form
bj ection; scope.

A So D320 also is a nuneric position that is
relative to the start of the -- actually, the

precursor polypeptide, the D320 position -- sorry,
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t he mature pol ypepti de D320 position.
So it would be a different residue in the
context of SEQ ID 1.
Q So it would be 320 plus 35: 355
M5. MARTIN. (Object to form
(bj ecti on; scope.
Q Is that right?
M5. MARTIN. (Qbject to form

Obj ecti on; scope.

A Can we go back to the original question,
because | --

Q Yeah.

A -- think it's changed wth the nunbering
syst em

Q Yeah. My question is: |If you |ook at
36-478 in the SEQ ID 1, which has the | eader
sequence, that translates to 1-447 in SEQID 3

wi t hout the | eader sequence. Right?

A kay. | think you just said 36-477.
Q No, no

A I'"mgetting --

Q Sorry. | apol ogi ze.

A The nunbers are nessed up.

Q ["mjust trying to -- | nmean, this is the

chal | enge whenever you have two different nunbering
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1 schenes. So | don't want to have any confusion

2 So I'mjust trying to confirmthat the

3 sequence 36-482 in the full-length precursor

4 sequence, with the | eader sequence, is the sane

5 sequence as the 1-447 in the mature sequence of

6 human PH20. Right?

7 M5. MARTIN. (Object to form

8 Obj ecti on; scope.

9 A Human PH20 sequence SEQ ID 1 is the ful

10 | ength, fromstart to finish, signal peptide intact,
11 GPl anchor site intact. SEQID 3 is a nodified PH20
12  pol ypepti de.

13 So SEQ ID 3 has a different nunbering

14 systemthan SEQ ID 1.

15 320, inthe -- is designated -- is so

16 designated in the context of SEQ ID 3.

17 You're asking if it could be designated as
18 355 in the context of the full-length protein, PH20
19 sequence in SEQID 1, and if 36-482 in SEQID 1
20 corresponds to 1-1- -- 1-447 in SEQ ID 3.
21 D320K in SEQ ID 3, D355K in SEQ ID 1,
22  36-482, would that be the sane?
23 Q Yes.
24 A It is ny interpretation that those are the
25 sane.
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1 Q Ckay. So these two different patents have
2 clains that enconpass the sane D320K 1-447 mature

3  sequence human PH20 protein?

4 M5. MARTIN. Qnbject to form

5 (bj ecti on; scope.

6 A So in the '429 patent, there's no

7 stipulation on what am no acid should be nodified to
8 be conpliant with the claim-- to neet this, the

9 requirenents of the claim-- to produce and use the
10 invention.

11 In the '600 patent, there is a specific

12 requirement for a specific amno acid to be nodified
13 to one of four potential other am no acids in order
14 to neet the clains of the invention.

15 So, no, they're not the sane thing.

16 Q They're not the sane clainms, but they --
17 both clains cover the sane single D320K nut ant.

18 Right?

19 M5. MARTIN. (bject to form
20 bj ection; scope.
21 A If a D320 -- if a D355K, not even a D320,
22 were selected and made under this claim it would be
23 covered under this claimin reference to SEQID 1.
24 Q Yeah.
25 A I's that what you're asking?
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1 Q Yeah, | was just confirmng that.
2 Let's -- if you could, put that aside for
3 a nonent, the '429, and go to the '457 publication.
4 And if you ook at -- if you have your --
5 do you have the ' 457 publication?
6 A Yes.
7 Q Wiy don't we clean up a little bit.
8 So you have the '457 avail abl e?
9 A Yes.
10 Q Okay. And do you have your declaration
11 avai | abl e?
12 A Yes.
13 Q Go to your declaration and | ook at
14 Par agr aph 180.
15 A Yes.
16 Q And now take a -- you' ve -- so 180 refers
17 to:
18 The ' 429 patent Exanple 4
19 as describing using ELISA
20 assays to neasure hyal uroni dase
21 activity for Cterm nal
22 truncati on nutants.
23 You say that. Right?
24 A Yes.
25 Q kay. And then in 185, take a | ook at
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t hat paragraph.
(Wtness reading.)
A Ckay.
Q Ckay. And that paragraph, 185, is
i ndicating that:
The ' 457 patent exanpl es
al so used an ELI SA assay to
measure HA activity.
Ri ght ?
A Yes.
Q Do you know what they were referring to as
t he ELI SA assays to neasure hyal uroni dase activity?

M5. MARTIN. Qnbject to form

A Yes.

Q Can you just describe that assay?
(Wtness reading.)

A. So in this assay, hyaluronan, the

substrate for PH20 and ot her hyal uroni dases, is
bi otinyl ated, |abeled. The substrate is adsorbed to
a mcrowell plate and transfected supernatants from
cells transfected with human PH20 hyal uroni dase is
added at a specified -- in specified buffer
conditions, particularly specifying pH.

But all the other conpositions are also

given in the disclosure.
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Fol | owi ng an incubation period of
90 mnutes at 37, the reaction is termnated by the
addition of a strong denaturant.

The wells are washed, and then the
remai ning biotin is detected by the addition of
strept avi di n- hor seradi sh per oxi dase conj ugate,
followed by the addition of tetranethyl benzidine,
which is a substrate for horseradi sh peroxi dase that
is colorimetric, produces a color that can be read
at an absorbance val ue of 450 nanoneters in a
m crowel | plate reader

The absorbance val ues are conpared to a
standard curve that's generated by the inclusion of
specific anmounts -- known ampounts of hyal uroni dase
and the anmount of activity -- known anmpunt of
wi | d-type PH20 hyal uroni dase.

The activity is then calculated as a
percentage, or fraction, or in units per ml. In
this case, it's in units per ml| relative to the
standard and the -- the anmount -- the units per m|l
that were in the standard that it equated to on the
standard curve.

Q Okay. So the biotinylated HA assay is
used in both the '429 patent and in the '457

publication to nmeasure the activity of the
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hyal ur oni dase PH20 enzynmes?

A Both the '429 and the '457?

Q Yeah. And you cite to -- in the '429, you
can go to columm 86, Line 4, to colum 88, 24. You
can just confirmthat is what you said in your
decl arati on.

(Wtness reading.)

A The assay is -- it is a simlar assay
that's used in both -- both patents, yes.

Q Is it simlar to the assay that's used in
t he common di sclosure, as well, for the primary
screen of the nutants?

And you can | ook at Exanple 3.
(Wtness reading.)
That's. ...

(Wtness reading.)

Q It starts at Page 248. Are you there?
A Yes.

Q Ckay.

A Yes. The assays are simlar.

Q Ckay. In your own work where you're

characterizing hyal uroni dase enzynme, do you use this
type of biotinylated HA assay?
A W use several assays. Anmong themis this

one, or one that is simlar to it.
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1 Q So you're famliar with this -- use of
2 this assay. Right?
3 A Yes.
4 Q Ckay.
5 MS. MARTIN: Counsel, we've been
6 going for, | think, exactly an hour.
7 MR KUSHAN: Can -- I'min --
8 no, just give ne about five mnutes, if
9 that's okay.
10 M5. MARTIN. Wuld you like a
11 br eak?
12 MR. KUSHAN: Counsel, | just
13 woul d prefer to finish this Iine of
14 questioning. It'll be five mnutes, if
15 that's all right.
16 M5. MARTIN.  Well, the
17 W t ness - -
18 MR KUSHAN: Can you --
19 MS. MARTIN: -- can take a break
20 i f she would Iike a break, Counsel, so...
21 MR. KUSHAN. Would a --
22 M5. MARTIN: It's not an
23 I nterrogation.
24 MR KUSHAN: I'min the mddle
25 of a question. Could I just --
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M5. MARTIN: Actually, you
weren't --

MR, KUSHAN: -- finish --

M5. MARTIN: -- in the mddle of
a question.

MR. KUSHAN.  Ckay.

M5. MARTIN. |If you were in the
m ddl e of a question, | would -- |
woul dn't say anyt hi ng.

MR. KUSHAN. Dr. Sinpson, are
you okay if | ask you one or two nore
questions while we're on this point?

WTNESS: | would like to take
t he advice of ny counsel.

MR. KUSHAN. Al right. [|'m not
asking -- your counsel suggests you can

take a break. That's not the type of

| egal advice we should be dealing -- |I'm
just asking you if you can -- we've gotten
to this point. | just want -- | have one

or two nore questions.
| f you really need a break,
we'll take a break. [It's just up to you.
WTNESS: | would like to take a
break. Thank you.

U S. Legal Support | ww. usl egal support.com 163

Petitioner Merck, Ex. 1130, p. 163
Merck Sharp & Dohme LLC v. Halozyme Inc.
PGR2025-00017



Mel ani e Ann Si npson, Ph. D
Decenber 09, 2025

© 00 N o o A W DN PP

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

MR KUSHAN: Geat. W'I|l take
a break.

Counsel, if you do this again,
I"'mgoing to raise an issue with the
Board, okay --

M5. MARTIN:. Fine.

MR. KUSHAN: -- because you're
di srupting the --

M5. MARTIN:  No, |'mnot.

MR KUSHAN: -- exam nation of
the wi tness.

Yes, you are. Absolutely.

M5. MARTIN: No, |I'm not.
Absol utely not. So --

MR. KUSHAN: Hundred percent.

M5. MARTIN. -- go for it. You
can --

MR. KUSHAN: W can go off the
record.

M5. MARTIN. -- conplain to the
Board all you want --

MR. KUSHAN:. Thank you.

M5. MARTIN. -- but....

VI DEOCGRAPHER: Goi ng of f the
record at 2:38.
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1 (Wher eupon, a recess was taken.)

2 VI DEOGRAPHER: On the record at

3 3:01.

4 BY MR KUSHAN:

5 Q Dr. Sinpson, did you speak with counsel

6 during the break?

7 A Yes, briefly.

8 Q And did you discuss anything relating to

9 this proceedi ng?

10 A Not hi ng rel at ed.

11 Q Al right. Could you go to your

12 declaration and go to Paragraph 182.

13 It's at Page 67.

14 A Yes.

15 Q Are you with ne?

16 A Yes.

17 Q Ckay.

18 A | want to make a correction to earlier

19 testinony.

20 Q Right. \What about?

21 A Earlier, | had testified that position 320

22 was relative to the signal peptide cleaved sequence

23 nunbering system

24 | want to correct that it's not. It's

25 relative to the full-length nunbering system And
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it's the sane -- 320 is the sane in both SEQID 1
and SEQID 3 in ternms of its position relative to
the start site of the full-length pol ypeptide PH20.

This was in the context of asking ne to
construe clainms fromthe '429 patent, which was not
part of the scope of my assignnent.

Q Did you discuss any aspect of this point
you just raised with me with counsel during the
break? And I'll just rem nd you, you're under oath.

A | am under oath, and | did not.

Q Ckay. And what are you trying to tell ne,
that you have reached a different conclusion that
the -- there's a D320K nutation that's in a
different | ocation, depending on the nunbering
scheme?

A ["mnot trying to tell you that.

Q Ckay. It's the sanme position in the
sane -- it's the same position in context of whether
there's a | eader sequence or not | eader sequence
present in the protein?

Sorry. That's a bad question.
VWhat are you trying to tell me? Wy don't
you just explainit.

A That -- so we were tal ki ng about whether a

nmutation at position 320 neant the same thing in the
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‘600 patent as it did in the '429 patent.

It does.
Q kay. Geat.
A. But | did not construe the clains of the

'429 patent as part of the scope of what |
to provide for the declaration in this matter.

Q Ckay. So you didn't prepare to do that
prior to your deposition today, and during the
course of the deposition day,
answer as you were review ng the information that
was giving you in the docunments. Right?

A As you asked about the claim |
to your questions.

Q Perfect.

Could you go -- let's goto

Paragraph 182 of your declaration, if that's okay,

was asked

you just provided that

responded

on Page 67.
A Yes.
Q Do you see that -- you're discussing sone

testinmony fromDr. Hecht.
t he paragraph, you say:
The degree -- or -- but
that degree of variability is
expected i n hyal uroni dase
activity ELI SA assays like this

and is inline with what a POSA

In the second sentence of

167
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woul d expect.
Do you see that?

A | do see that.

Q And do you understand you're referring to
a degree of variability in the biotinylated HA
assays we've been discussing -- we were discussing
just before the break. Right?

A These results were generated in -- using a
mcrotiter assay, which was the one we were
di scussing before the break, yes.

Q Ckay. What is -- what do you nean -- what
woul d the POSA believe to be the degree of
variability in the hyal uroni dase assay that's
referenced in Paragraph 82 -- 182?

A There woul d not be a precise val ue, per
se, that a POSA woul d have in m nd.

Because of the nature of the assay as an
ELI SA, and because of the nature of the enzyne and
its mechanism there is inherent variability
possible wthin the assay. There are ways to
control for the inpact of the variability within the
assay.

So there are ways to evaluate, as a POSA,
whet her the variability is significant in the

context of the results in the assay.
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1 Q I n your experience using these types of

2 assays, what kind of range in activity have you

3 typically seen wth the assay as to the neasurenent
4 of the hyal uronidase activity?

5 M5. MARTIN. Object to the form
6 A The range in activity is very nuch

7 dependent on which enzyne you're assayi ng.

8 So ny experience has been largely in the
9 context of the other nenmbers of the hyal uroni dase
10 famly, and not specifically with respect to PH20.
11 Q When you said in your declaration that the
12 degree of variability is expected in hyal uroni dase
13 activity ELI SA assays, was that tied to the enzyne
14 being tested in the assay or to the assays

15 general ly, regardless of which enzyne was bei ng

16 tested?

17 A When |' m speaki ng of that degree of

18 variability in that specific paragraph, |I'm

19 referring generally to the mcrotiter plate assay
20 for hyaluronidase activity.
21 Q Are you able to give ne kind of a
22 percentage range of variability that a POSA woul d
23 expect to exist, based on that type of biotinylated
24 HA assay?
25 A I[t's not so nuch that we would | ook for a

U S. Legal Support | ww. usl egal support.com 169

Petitioner Merck, Ex. 1130, p. 169
Merck Sharp & Dohme LLC v. Halozyme Inc.
PGR2025-00017



Mel ani e Ann Si npson, Ph. D
Decenber 09, 2025

© 00 N o o A W DN P

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

percentage variability in the range.

It is nore so that as you look at -- so,
for exanple, in the context of this series of data,
the experinent is | ooking at successive C-term nal
truncations and the inpact of that on the residua
activity of the enzyne.

Because it's a series of successive
mut ati ons that have conparable activity on either
side of a single value, it's likely that a m nor
variation such as is present in this colum of data
in the table that's al so presented above this
paragraph -- because it's in a different order of
magni tude of conditions in which the enzyne is
relatively -- has relatively low activity, and it's
within a trend of successive truncations that have
simlar values, it's nore likely that it's a
variability in the assay.

Q Do you -- if | was just testing the
activity of the -- of a wild-type positive control
PH20 in multiple tests, what would be the
variability you woul d expect to see in the
hyal uroni dase assay in that setting?

A So in a mcrowell assay, using nmultiple
conditions of the exact sane enzyne, with the exact

sanme substrate, depending on the quality of the
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substrate, the quality of the enzyne purification,
preparation, the skill of the person performng the
assays, a nunber of conditions such as those, there
can be variability that is in the same order of
magni t ude as the val ue, the average val ue.

So you woul d |l ook for changes in -- in
activity that were greater than one or two standard
devi ati ons of the nean of a nunmber of replicates
wi thin the assay.

So the degree of variability can change --
can be different fromday to day.

Q So you're going to take the set of
sanples -- in this case, the set of positive
sanpl es, you cal cul ate the nean, and then you
cal cul ate standard devi ati ons around the nean?

You' re | ooking for the values to stay
within one or two standard devi ati ons of the nmean?

A That is one way to estinmate the
variability on a given day within a mcrotiter plate
assay.

Q Al right. Could you go to Paragraph 225
and 226 of your declaration, which is on Page 87 and
it goes over to 88.

A 2257

Q Correct, 225.
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A Yes.
Q And 226.
And just a sinple question: In these

par agr aphs, you nmake an observation about an assay
being run in the presence of a denaturing agent |ike
m cr esol

Do you see that?

A Yes.

Q And was the basis of your conmment,
responding to Dr. Hecht's statenments, your beli ef
that Dr. Hecht was just addressing the variability
of the assay when the mcresol was present in the
sanpl es being tested?

(Wtness reading.)

A So the previous exanple that you called ny
attention to in Paragraph 182 was an assay perforned
in the absence of mcresol, in which Dr. Hecht was
criticizing the variability of the assay.

Q Right. [|'m asking now about what you're
saying with respect to his comments about Exanple 5.

And |'mjust trying to understand: |Is
your -- IS your criticism-- is your statenent in
Par agraph 225 assum ng that his comments about the
variability observed in the assay was only for the

sanpl es that had mcresol in the sanple being

U S. Legal Support | ww. usl egal support.com 172

Petitioner Merck, Ex. 1130, p. 172
Merck Sharp & Dohme LLC v. Halozyme Inc.
PGR2025-00017



Mel ani e Ann Si npson, Ph. D
Decenber 09, 2025

© 00 N o o A W DN P

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

measur ed?
M5. MARTIN: Object to form
A Dr. Hecht criticized results in both of
t hese experinents, specifically as it -- commenting
on the significance and variability in his opinion.
Q Correct.
A One of the exanpl es contai ned mcresol;

t he other one did not.

Q So I'mjust trying to understand: |Is
your -- your comment -- in 225, you say:
But | -- as | have

expl ai ned repeatedly, POSAs

expect variability for these

types of assays. And for this

assay in particular, which

i nvol ves incubating PH20 for

four hours with a reagent known

to denature PH20 (i.e.,

m cresol ), a POSA woul d expect

even greater |evels of

variability.

["mjust trying to understand: |[|s your

underst- -- is your criticismfocused on his
comment s about the sanples that were tested in the

presence of mcresol or all the sanples that were
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tested in that assay?

A Dr. Hecht was evaluating all of the data
for variability, all of the data within the tables,
the exanple, Exanmple 5, and criticizing the
variability in all of the conditions, particularly
because, within -- within the experinent, there
appeared to himto be significant variability.

He specifies it in his declaration, and
' mnot confortable paraphrasing Dr. Hecht w thout
| ooki ng at his declaration.

Q Yeah. I'mjust trying -- so | think
you' ve answer ed.

So your comments in this paragraph are not
limted just to his coments about the
m cresol -contai ni ng sanples. Right?

A Whi ch specific coments?

Q The ones | read in a mnute ago:

And for this assay in
particul ar, which involves
i ncubating PH20 for four hours
wth a reagent known to
denature PH20, a POSA woul d
expect even greater |evels of
variability.

You' re not focusing only on his coments
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1 for the sanples that have the mcresol in them
2 Ri ght ?
3 A Wthin the assay that contains the data
4 for sanples containing mcresol, there are also data
5 for sanples that do not contain it. And he's
6 concerned about variability across all the
7 conditions.
8 Q And you're addressing all of the comments
9 he nade about both the sanples with mcresol and
10 without mcresol. Right?
11 A He was criticizing the variability of the
12  assay.
13 |'"'maddressing the variability of the
14 assay.
15 Q Ckay.
16 A | put in a superlative, "even greater," to
17 address that this assay was done in a different set
18 of conditions than the assay in consideration in the
19 previous exanple, where | defended the -- or
20 expl ained the variability in the assay and what a
21 PCSA woul d expect.
22 Q When you run the biotinylated HA
23 mcrotiter assay, do you typically run it at
24 37 degrees C?
25 A Are you speaking of ne personally?
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Q You personally, or would a POSA use that,
t hat tenperature?

A My research team which | think is
representative of what a POSA woul d do, runs the
assay at 37 degrees.

Q Okay. Earlier, you referred to a
standard -- use of a standard curve.

And | believe you were explaining this is
how you transl ate the neasured density, optica
density, the reading that you get, and turns -- turn
a sanple of that neasured -- optical neasurenent
into an activity nmeasurenent. Right?

A Yes.

Q Soif I -- feel free to correct ny
description of it.

I just want to understand: Wen you
performthat conversion using a standard curve, how
do you set up the standard curve?

A So it depends on the assay.

Q Let's just go with this assay we've been
di scussing, the biotinylated mcrotiter assay.

A So the biotinylated mcrotiter assay al so
is set up in a very context-dependent way.

How you set up the standard curve needs to

be representative of the conditions in which you're
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nmeasuring the actual activity, so that the activity

relates to the

curve.

going to -- I"'mgoing to introduce an

exhi bit.

Anal ytical Biochem stry, Volume 251
Pages 263 to 269, from 1997.

(Wher eupon, Petitioner Exhibit 1128 was

mar ked for identification.)

No. 2096.
Q | just -- have you ever seen this paper
bef ore?
A Yes.
Q Ckay. | had a feeling you m ght have.
So do you see a standard curve on
Page 2667
(Wtness reading.)
A Yes. The authors state that Figure 2 is a

st andard curve.

amount of activity in the standard

MR KUSHAN: Al right. 1'm

This is Frost and Stern,

This will be Exhibit 1128.

Can you put a sticker on that?

MR, KUSHAN.  Sorry.

| believe this is also Exhibit
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Q And so, as you said before, you would

use -- you would take a neasurenent, the optica
reading of the well, and you'd get a -- the density,
| guess, of the optical -- the density of the

material in the well dictates the reading you get
out of it. Right?
(No audi bl e response.)

Q Correct ny description. You know what |'m
trying to ask. R ght?

A The absorbance val ue.

Q Ri ght .

A It's slightly different fromthe density.

But, yes, the absorbance val ue.

Q Ckay. So you get an absorbance val ue for
a well.

And then you take that absorbance val ue,
and you use it to then figure out what the activity
is by matching it onto the standard curve. Right?

A Correct.

Q Is there a particular part of this curve
t hat you have to use for that process?

A So the standard curve has a curve fit
associated with it that depends on all points in the
curve. In that sense, it's dependent on all points

in the curve.
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1 I deal |y, the region of the curve that

2 mai ntai ns the greatest contiguous linearity is the
3 region that woul d be where you would use on a

4 standard if you were conparing the val ues for

5 unknowns.

6 Q In Figure 2, can you tell what that range
7 would be using the hyal uroni dase TRU wel |l range

8 nunber s?

9 A | can tell approximtely.

10 Q That's fine.

11 A | would probably use a -- the actual data
12 fromthe graph to dial it in nore specifically, but
13 | can tell approximtely.

14 Q Okay. \What, approximately, would it be?
15 A | would use a -- an a range -- a range

16 approximately fromslightly below .001 to slightly
17  above .O01.

18 Q Ckay. And that's like the -- that's the
19 i near part of the curve?
20 A Appr oxi mat el y.
21 Q Approximately linear part of the curve
22 Ckay.
23 Can you go to Page 175 of your
24  decl aration.
25 Hol d on. Just one -- bear with ne for one
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second.
(Pause.)
Q | had the wong page nunber.
Coul d you go to Page 169 of your
decl arati on.
Par agraph 412, do you see that?

A Yes.

Q You al so see there's a reference to
Exhi bit 2077 and 2078. Those are transcripts from
Dr. Park -- Dr. Park's declaration -- sorry.

Those are transcripts fromDr. Park's
depositions. Right?

A Yes.

MR, KUSHAN. Ckay. |'mgoing to
gi ve you Exhibit 2176.
(Wher eupon, Hal ozyne Exhi bit 2176,
previously marked, was presented to the w tness.)

Q Do you recogni ze Exhibit 21767

A Yes.

Q This is the worksheet that Dr. Park
created when he was preparing his analysis of single
substitution nutations of the PH20 protein. Right?

(Wtness reading.)

Q If you want to | ook at Paragraphs 413 and

414, you discuss this there.
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(Wtness reading.)
A Yes. Yes. Thank you.
Q Geat. |[|f you could go back to
Par agraph 412 on Page 169 of your decl aration,
you' re di scussing your opinion that Dr. Park did --
had a notiva- -- certain notivation about picking
positions to assess changes into the PH20 protein

sequence as a single substitution in his project.

Ri ght ?
M5. MARTIN:. Object to form
A So Dr. Park did a full analysis -- excuse
me -- of essential and nonessential positions.

This paragraph is specifically referring
to his analysis in the context of establishing
noti vati on.

Q Look at the footnote 19. You say:

| further note Dr. Park
adm tted that his focus on
position 320 was not based on
an i ndependent scientific
anal ysis, but that he was
"asked by counsel to report
[ his] conclusions with respect
to position 320.
Considering this Exhibit 2176 as his

U S. Legal Support | ww. usl egal support.com 181

Petitioner Merck, Ex. 1130, p. 181
Merck Sharp & Dohme LLC v. Halozyme Inc.
PGR2025-00017



Mel ani e Ann Si npson, Ph. D
Decenber 09, 2025

© 00 N o o A~ W DN PP

R N N o o e e e o i o
g N W N P O © W N O 0o M W N P O

output, are you aware that Dr. Park | ooked at a
nunmber of positions in the PH20 sequence, anal yzed
it wth a PH20 honol ogy nodel, and assessed the
i npact of particular am no acid substitutions at
t hose positions?
M5. MARTIN. (nbject to form

A The spreadsheet provided by Dr. Park
of fers comments that he provided about specific
resi dues within the PH20 sequence, as nodel ed on the
HYAL1 sequence, with PH20 residues given relative to
HYAL1 resi dues.

Q Let's go into this. Go to Page 4 of the
spr eadsheet.

Do you see that in the colum headers
there's a colum H, which is "Rating.”" And then you
see, at certain rows, there are nunbers in that
colum associated with particular substitutions at
particul ar positions. Right?

So, for exanple, at row 29, you see
there's an entry there corresponding to position 8
of PH20. And it's going fromthe wild-type valine
to isoleucine. Right?

M5. MARTIN. (nbject to form

Obj ecti on; scope.

A So point nme again to which one -- which
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val i ne you're tal king about.

Q Yeah. And | apol ogi ze for the snal
print.

But if you look at, in the spreadsheet
colum -- sorry -- spreadsheet row nunber 29, from
the far left colum, you kind of go across the row
you see "8" in bold.

That's the position nunber in PH20 under
colum D. Right?

A Yes.

Q Ckay. And you see two [sic] rows ahead --
above that, you see the PH20 is valine. That's the
wild type amno acid at that position in PH20.

Ri ght ?
M5. MARTIN. (nbject to form

A So in Line 28, PH20 residue 8, PH20
resi due val i ne?

Q Yes.

A That's the line you're tal king about?

Q And then in row 29, you see "Alternative

Residue"” in colum Fis |, or isoleucine. R ght?
A Yes, | see that.
Q Okay. And then a few colums over, you

see a rating of "2" for that substitution of valine

at position 8 to isoleucine at that same position.
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1 Ri ght ?

2 A Yes, | see that.

3 Q And then you see his comments "gain

4 i ncreased hydrophobic contacts” in colum |I. Right?
5 A Yes, | see that.

6 Q And do you understand this spreadsheet

7 basically to be conpiling his conclusions on

8 particular single amno acid substitutions at

9 positions throughout the PH20 sequence?

10 M5. MARTIN. (Cbject to form

11 (Wtness reading.)

12 A Dr. Park was conpiling his concl usions

13 about substitution at certain residues with respect
14 to their -- the frequency with which an alternative
15 residue appeared in his alignment nodels, his

16 honol ogy alignnents, and with respect to its

17 position within the PH20 structure nodeled -- the
18 PH20 nodel nodel ed on the structure of HYAL1

19 Q Do you know if Dr. Park did his analysis
20 and conpiled all of his results in this spreadsheet
21 prior to the point in tinme that you reference in
22 footnote 19, where he was asked about his views
23 about position 3207
24 M5. MARTIN. (Qbject to form
25 A So pl ease ask your question again --
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Q Sur e.

A -- because | want to be sure | understand
you.

Q Do you know -- so just that we're on the
same foundation, you're expressing your views in
footnote 19 based on a certain understandi ng you
have of how Dr. Park came to express a view about
changes at position 320. Right?

M5. MARTIN: Object to form

A | amnoting a coment from Dr. Park about
his focus on PH20 --

Q Sure. And I'mjust trying --

A -- with respect to position 320.

Q Correct. So | just want to understand
whet her you appreciate that Dr. Park created this
spreadsheet and captured his views fromhis

assessments before he was asked about these

posi tions, and including the one at position 320.

M5. MARTIN. (Object to form
scope.
A | don't know that.
Q You don't know t hat.
MR, KUSHAN. Okay. Wy don't we
take a short break; maybe five m nutes.

W TNESS: (kay.
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VI DEOGRAPHER:  Goi ng of f the
record at 3:37.
(Wher eupon, a recess was taken.)
VI DEOCGCRAPHER: On the record at
3: 48.
BY MR KUSHAN:
Q Dr. Sinpson, you had conversations with
counsel on the break?
A Not hi ng pertaining to the case.
Q Al right. Could you go to Page 100 of
your decl arati on.
And in Paragraph 243, you explain that
you' ve revi ewed the declaration of Dr. Petsko,
i ncl udi ng the spreadsheet containing data from
Patent Tables 3, 5, 9, and 10.
This section of your declaration,
Section F, is addressing sone of your views about
his anal ysis of positions for tolerance to
substitutions. Right?
(No audi bl e response.)
Q Is that right?
A Yes.
Q Ckay. You have 2166, which is the
spreadsheet, if you need it.

Can you -- why don't you see if you can
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1 find the spread- -- I'msorry -- Dr. Petsko's

2  spreadsheet.

3 A Dr. Petsko's. 2166.

4 Yes.

5 Q Way don't you -- okay. Do you have that?
6 A | have it.

7 Q G eat. Do you have Paragraph 244 up from
8 your declaration as well?

9 A Yes.

10 Q Ckay. So followi ng on Page 101 and 1- --
11 102, you see a chart with coloring of positions of
12 the PH20 sequence. Right?

13 A Yes.

14 Q And in 244, you're describing what the

15 colors nmean. Right?

16 A Yes.

17 Q Ckay. So the colors that are assigned in
18 the table at Pages 102 and 103 refl ect percentages
19 of substitutions as active and inactive nutants as
20 they were classified in the common discl osure.

21 Ri ght ?

22 A Yes.

23 Q Okay. Tables 3 and 9 provided the list of
24 active nmutants. Right?

25 (Pause.)
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1 A Table 3, active nutants. Table 9, active
2 nutants.

3 Q kay. So those are the two tabl es devoted
4 to conpiling the active nutants as they were

5 classified in the conmon disclosure. Right?

6 A Correct.

7 Q Ckay. And then Tables 5 and 10 are

8 conpiling the inactive nutants in the patent -- or

9 in the comon disclosure?

10 A Table 5....

11 (Pause.)

12 A Tables 5 and 10 conpiling inactive

13 nmut ants. Yes.

14 Q Okay. And these are the sources for the
15 inactive and active nmutant counts that are used to
16 create the coloring schene for the table at

17 Pages 102 and 103, right, of your dec?

18 A From Dr. Petsko's declaration, spreadsheet
19 containing data from3, 5, 9, 10.
20 This is excerpted fromDr. Petsko's

21  declaration.

22 Q And the coloring is based on the counts of
23 the active and inactive nutants at each position.

24 Right?

25 A The coloring schene is explained in
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Par agraph 244.

Q And is -- and those colors are based on
counts at each position of the active and inactive
nmutants, right; a percentage?

For exanple, the dark green; what does the
dark green indicate on your chart?

A Yes. So -- yes.

So positions that are color green are the
positions at which each of the substitutions that
were nmade were -- resulted in active protein, active
PH20 pol ypepti de.

Q Okay. |If you could go down to
Par agraph 246, you say -- and this is Page 104,
after your table.

You say:

The ' 600 patent provides a
detail ed functional map of PH20
t hrough its conprehensive and
systemati c anal ysis of PH20,
achi eved through | arge-scale
mut agenesi s and enzymatic
activity testing of thousands
of variants, with up to 18
mut ati ons per position.

And then you say:
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The results show positions
t hat a POSA woul d under st and
are critical and tolerate
m ni mal nodification or no
nodi fication, as well as
residues that do tolerate
substitution, and particul ar
substitutions that
substantially increase
activity.
Right? Okay.
A Yes.
Q And the table with the coloring at the
i ndi vidual positions is conveying the nature of this
guidance in the patent. R ght?
M5. MARTIN. (Object to form
A The tabl e indicates the percentage of
ami no acids that were tolerated at that position on
t he basis of the color assigned to it, which is the
sanme col or schene that was applied to the structura
anal ysi s.
Q So the residues in the table and on the
structure that are shown in green -- or dark --
well, just say green -- are the positions at which

many different amno acids are tolerated. Right?
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A Yes. The positions in green on the
structure, as well as on the spreadsheet, are the
ones at which alnost all the positions were
tolerated to re- -- to retain activity.

Q Ckay. Wy don't you go to your -- go to
the table, and go to Page 103.

What -- if you look at -- ook up
position 431.
What color is used at position 431?

A Li ght green is used at 431.

Q So if a POSA was trying to nake a nodified

PH20 pol ypepti de that retai ned hyal uroni dase
activity, would Dr. Petsko's table at position 431
tell her she could make substitutions at
position 4317

A Potentially, vyes.

Q Look at position 282 in the chart.

And what color is used in position 282?

A That position is not col ored.

Q What does that signify?

A The uncol ored boxes signify that there
were nore than 30% but fewer than 60% of the

mutations -- the substitutions tested that were

tolerated to retain activity.

Q So if a POSA was trying to nake an
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enzymatically active nodified PH20 pol ypepti de t hat
retained -- is going to retain hyal uroni dase
activity, would Dr. Petsko's table tell her she
m ght be able to introduce substitutions at
position 2827
A Wth disclainmers and qualifications, it
could tell her that.
Q Ckay. Let's go to position 303 in the
t abl e.
What color is used at position 303?
A 303 is colored orange.
Q If a POSA was trying to nmake a nodified
PH20 pol ypeptide that retai ned hyal uroni dase
activity, Dr. Petsko's table would tell her to
proceed with caution because substitutions are
likely to not be tolerated at position 303. R ght?
M5. MARTIN. (Cbject to form
A So it depends on the POSA' s notivation for
creating a substitution.
If the objective was to retain PH20
hyal uroni dase activity, the POSA would want to | ook
at the structural environnment surrounding that am no
acid change and | ook at the specific am no acids
that were tolerated at that position.

If there were sone tolerated, then it's
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not the case, necessarily, that they would need to
proceed with caution, were they to choose one of the
tol erated ones.

Q So the POSA, at position 303, mght change
position 303, based on what they see in the data
set?

A A POSA woul d use all of the data, both in
the table and in the structural analysis of where
t hose particul ar residues were |ocated within the
structure.

Q So the POSA wouldn't rule out changing an
amno acid at position 303, right, based on the
anal ysi s you provi ded?

A Particularly if their objective did not

require retaining activity --

Q Vell --

A -- a POSA woul d not have to rule out
posi tion 303.

Q Yeah. Well, in my question, | was

assum ng they wanted to retain activity.

A And even if they want to retain activity,
there is sufficient guidance within the information
avail abl e through a structural nodel, conbined with
t he nutagenesis data that have been provided, as

well as alignnment data, that could informthe PCSA
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about what their strategy mght need to be to retain
activity by changing that |ocation.

Q Ckay. So that's -- that concl usion based
on your analysis of all of the data in the patent?

A Al'l of the data in the patent are
definitely informative.

Q Ckay. One last one: Look at
position 299. What color is used at position 299?

A That one is pink.

Q And if a POSA was trying to nake a
nodi fi ed PH20 pol ypepti de that retained
hyal uroni dase activity, Dr. Petsko's table would
tell her not to introduce a substitution at
position 299. Is that right?

M5. MARTIN. (nbject to form

N N DD N P PP
w N PO © 00 N O

(Wtness reading.)

A To retain activity of the enzyne at
posi tion 299.
Q Correct.

A. Caution. Dr. Petsko would advi se
caution --

Q So they still mght --

N N
(62 BN SN

A -- 1n making a substitution.
Q So a POSA -- so you believe the -- based
on Dr. Petsko's analysis, a POSA m ght change
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1 position 299. It wouldn't rule it out conpletely?

2 A Based on Dr. Petsko's anal ysis, which also
3 i ncluded | ooki ng at each residue in the context of

4 its environnent, offered scenarios in which a

5 nmut ation, even in an invariant residue, could be

6 made if a conpensatory nutation was al so made in the
7 | ocal environnment to neutralize the effect of the

8 first nutation

9 This is why Dr. Petsko woul d advise

10 greater scrutiny before considering undertaking that
11  nutation.

12 Q So if | understand your answer, you're

13 saying that a POSA m ght change the residue of

14 position 299, despite it being marked in red in the
15 table?

16 A "' msaying that a POSA m ght change that
17 residue if their objective to -- is to retain

18 hyal uroni dase activity in careful exam nation with
19 what additional residues m ght need to be also
20 concurrently nutageni zed to conpensate for that, the
21 effects of that nutation
22 " m saying a POSA coul d predict that by
23 exam ning the area around that residue and
24  considering what they were seeking to substitute it
25 with.
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MR,  KUSHAN:
further questions.

M5. MARTI N:
take a quick break

VI DECGRAPHER:
4: 04.

(Wher eupon, a recess was taken.)

VI DEOGRAPHER:
4: 08.

M5. MARTI N:
questi ons.

VI DEOGRAPHER:
off the record at 4:08.
today' s testinony.
(Wher eupon the depositi

4:08 p.m)

Ckay. W have no

Al right. W'l

Of the record at

On the record at

We don't have any

Al right. Going
And this ends

on concl uded at
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1 DEPONENT' S SI GNATURE

2

3 Pl ease be advised | have read the

4 f or egoi ng deposition, pages 1 through 196,

5 inclusive. | hereby state there are:

6 (Check one)

7 No corrections

8

° Corrections per attached

10

11

12

13 MELANI E ANN SI MPSCN, PH. D

14

15

( ) Readi ng and si gni ng was request ed.

o ( ) Readi ng and signi ng was wai ved.

i; ( X ) Reading and signing was not requested.
19
20 Shoul d the signature of the w tness not
21 be affixed to the deposition, the wtness shall not
22 have avail ed herself of the opportunity to sign or
23 t he signature has been wai ved.
24
25 --000- -
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1 ERRATA SHEET

2 NAME OF CASE: Merck Sharp & Dohme LLC v.
3 Hal ozynme, | nc.

4 DATE OF DEPCSI TI ON: Decenber 9, 2025

5 NAME OF W TNESS: MELANI E ANN SI MPSON, PH. D.
6 Reason Codes:

7 1. To clarify the record.

8 2: To conformto the facts.

9 3: To correct transcription error.
10 Page __ Line __ Reason __

11 From to

12 Page Line __ Reason _

13 From to

14 Page Line Reason

15 From to

16 Page Line Reason

17 From to

18 Page __ Line __ Reason __

19 From to
20 Page Line Reason =
21 From to
22 Page Line Reason
23 From to
24
25 MELANI E ANN SI MPSON, PH. D. DATE
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DECLARATI ON UNDER PENALTY OF PERJURY

| amthe witness in the foregoing
deposi tion

| have read the foregoi ng deposition or
have had read to ne the foregoing deposition, and
havi ng nade such changes and corrections as |
desired, | certify that the same is true in my own
know edge.

| hereby declare under penalty of perjury
that the foregoing is true and correct.

In witness whereof, | hereby subscribe ny

name this day of , 2025.

MELANI E ANN SI MPSCN, PH. D
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CERTI FI CATE

|, SUSAN ASHE, a Certified Electronic
Reporter and Notary Public, hereby certify that the
foregoing is a true and accurate transcript of the
deposition of said wtness, who was first duly sworn
by me on the date and pl ace herei nbefore set forth.

| FURTHER CERTIFY that | am neither
attorney nor counsel, nor related to or enployed by
any of the parties to the action in which this
deposition was taken, and further that | amnot a
rel ative or enpl oyee of any attorney or counse
enployed in this action, nor am| financially
interested in this case.

Dated this 11th day of Decenber 2025.

=

Susan Ashe, Notary Public
of the District of Colunbia

My conm ssion expires: My 14, 2028.
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