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A. | have not done cal culations to variations

of nodified PH20.

But it's ny opinion that all the nodified
PH20 pol ypeptides that neet the definition as
outlined in Paragraph 14 woul d generate pol ycl onal
ant i bodi es.

Q And it's your opinion that if that set of
nodi fi ed PH20 pol ypepti des includes 1049 different
pol ypepti de sequences, every one of those
pol ypepti de sequences, when administered to a
manmal , will induce antibodies that binds to the
wi | d-type PH20.

I's that your testinony?

DR. KHANDURI: (Objection; form

A Once again, | have not cal cul ated the
nunber of potential mutations and variations of
nmodi fi ed PH20.

But it's ny opinion that all the all owed
modi fications to PH20, as outlined in 14, would
result in polyclonal antibodies generated in female
mamal s agai nst any of the nodified PH20
pol ypeptides, would bind to the wld-type PH20
pol ypeptide in vivo.

DR KHANDURI: Counsel, it's

been about an hour. Can we take a break
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1 soon?

2 MR KUSHAN. Wuld you like to

3 take a break?

4 W TNESS:  Yes.

5 MR. KUSHAN. Okay. We'll take a
6 br eak.

7 VI DECGRAPHER: O f the record at
8 10: 52 a. m

9 (Wher eupon, a recess was taken.)

10 VI DEOGRAPHER: We are goi ng back
11 on the record at 11:18 a. m

12 BY MR KUSHAN:

13 Q So, Dr. Moon, did you speak to anybody

14  over the break?

15 A Yes. | talked briefly with ny counsel

16 during the break.

17 Q What did you tal k about?

18 A W continued to tal k about |ifespan

19 extension, yeah. Nothing related to the cases.
20 Q Al'l right. So do you renenber earlier, at
21 the beginning of the deposition today, | told you

22 that, in the deposition, | ask you a question and

23 you have to answer the question | put to you.

24 Do you understand that?

25 A. Yes, | understand that.
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Q All right. And you understand that over
the | ast session of questions and answers, there was
a di sconnect between the questions | put to you and
the answers you were providing to ne. You were not
answering nmy questions.

Do you appreciate that?

DR KHANDURI: njection; form

f oundat i on.

A | think I answered your question during
the [ ast session.

Q So do you recall | asked you one question
about the nethodol ogy soneone m ght use in
eval uating a nutated poly- -- PH20 pol ypeptide, and
your understandi ng of nmy question seened to be,
would | -- howdo | find the best version of a PH20
pol ypeptide to use as a vaccine? And that's a
di sconnect.

So I'd like you to please listen carefully
to the question that | present to you and answer the
guestion that | present to you directly.

If you don't understand the question |'ve
presented to you, tell nme you don't understand it,
and I'Il try to give you a better question.

If we go through the day today and you

cannot answer the question that |'m asking you, we
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1 may need to have anot her deposition.
2 So I wanted you to understand that you
3 have to -- we're entitled to ask you questions, and
4 we're entitled to get your answers to ny questions
5 that |I've put to you.
6 Do you understand that?
7 DR. KHANDURI: nbjection; form
8 A | understand that.
9 Q Great. Could you go to your declaration
10 and go to Page 12 and | ook at Paragraph 22.
11 A This is Case -0004?
12 Q - 0003.
13 A -3?
14 Q Yes. Do you have the -0003?
15 A | used to have. Wait.
16 Q Did you put those back?
17 A Yeah.
18 MR. KUSHAN: Coul d you go | ook
19 and see if there's a -000- --
20 DR. KHANDURI: Oh. You want ne
21 to take....
22 MR. BHATLA: -- -03 is down
23 t here.
24 COURT REPORTER: |'m sorry.
25 MR. BHATLA: Si x.
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1 W TNESS: Thank you.

2 MR KUSHAN: It's al ways

3 I nportant to have the sanme docunent.

4 W TNESS: Yeah.

5 DR KHANDURI: Counsel, could

6 you give all four declarations to the

7 W t ness, please.

8 (Exhi bits handed to the w tness.)

9 DR KHANDURI : Thank you

10 BY MR KUSHAN:

11 Q All right. So go to Page 12

12 Par agraph 22.

13 A Yes. |'ml ooking at Paragraph 22.

14 Q Al right. Do you see there's a figure
15 above Paragraph 22?

16 A Yes, | see the figure.

17 Q Ckay. And it's illustrating different --
18 different antibodies, each binding to a distinct

19 epitope on the antigen, as it's depicted in the
20 picture -- figure. R ght?
21 A The figures are show ng nonocl onal
22 anti bodies, the antigen with the different epitopes,
23 and pol ycl onal anti bodi es.
24 Q Ckay. So when you imunize a subject with
25 an antigen, you'll produce B cells that each
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i ndi vidual Iy produce one antibody. Right?

A Each B cell produces one type of
nmonocl onal anti body.

Q Ckay. And using the illustration you have
on Page 12, different B cells wll be the source of
each of the different antibodies binding to a
different epitope on the antigen. Right?

DR KHANDURI: njection; form

A Yes. In general, B cells produce
nonocl onal anti bodies to each epitope. And when you
have a collection of B cells, they would cover
pol ycl onal anti bodi es.

Q kay. So if | have imunized a mamal
with an antigen and there's polyclonal antibody
response to that immunization, it creates a
repertoire of B cells that produce, each of them a
different antibody that collectively make up the
anti bodies in the polyclonal antisera.

I's that a fair statenent?
DR, KHANDURI : (Objection; form

A After vaccination, each B cell wll
produce nonocl onal anti body, and collection of the
B cells will produce polyclonal antibodies with a
di verse repertoire.

Q Ckay. Now, if you go to Paragraph 42 of
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your declaration. This is on Page 24.
Do you see, in the mddle -- in the second
sentence, you state:
... POSAs woul d have
expected that each of these
pol ypepti des woul d present
numer ous epitopes to the host's
i mmune system when adm ni stered
as a vaccine to a human fenal e.
And that's referencing the set of nodified
PH20 pol ypeptides -- well, sorry, the set -- that's
referring to the set of wild-type pol ypeptides that
are in SEQID 3 and 32-66. Right?
(Wtness reading.)

A | see the sentence in Paragraph 42.

Q And you understand -- and your testinony
there is that a POSA woul d have expected that the
di fferent polypeptides in that set would each
present nunerous epitopes to the host's inmune
system when that pol ypeptide was adm ni stered as a
vaccine to a human fenmale. Right?

A I n Paragraph 42:

PH20 pol ypeptide with
am no acid sequence of any of

Sequence I D No. 3 and 32 and --
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to 66 are at |east 430 am no
acids long. Thus, POSA would
have expected that each of

t hese pol ypepti des woul d
present numerous epitopes to

t he host's i mune system when
adm ni stered as a vaccine to a
human fenal e.

Q Ckay. So when a manmal is imunized with
one of those PH20 pol ypeptides, will antibodies to
every one of the epitopes on the nodified PH20
pol ypepti de be produced during that polyclonal
anti body response?

DR. KHANDURI: (Objection; form

A As | nentioned earlier, nodified PH20
pol ypeptides will generate polyclonal antibody
responses.

And every one of nodified PH20 woul d be
expected to generate pol yclonal antibody responses.

Q And ny question was: Wuld the

i mmuni zation with the PH20 pol ypepti de cause the

manmal to produce antibodies to every epitope on the

PH20 pol ypepti de?
Do you understand my question?

A | understand your question.
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1 Q Coul d you answer mny question now?
2 A When you perform inmmuni zati ons with
3 pol ypeptides with nultiple epitopes, as in PH20, you
4 expect to get polyclonal antibody responses to
5 mul tiple epitopes within that pol ypeptide.
6 There may be sone epitopes that may not
7 generate antibody response. But, collectively, the
8 polypeptide has numerous nulti-epitopes. Therefore,
9 a PCSA woul d expect to get polyclonal antibody
10 responses covering a nmultitude of epitopes.
11 Q What types of epitopes on the PH20 woul d
12 not induce production of antibodi es against thenf?
13 DR. KHANDURI: (Objection; form
14 A In general, when there are nultiple
15 epitopes present in an antigen, they will generate
16  polyclonal antibodies against the nultiple epitopes.
17 There may be sone epitopes that do not
18 generate antibody response, but the majority of
19 epitopes found within the pol ypeptide will generate
20 anti body responses.
21 And we are focused on the m xture of
22 anti bodies within the polyclonal repertoire. So you
23 antici pate generating pol ycl onal antibodi es covering
24 the majority of epitopes found within that
25  pol ypepti de.
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Q Ckay. And ny question, again, is focused
on -- not the majority of the epitopes being bound
by the anti bodies in the polyclonal.

"' m speaking to the -- what you
acknowl edge, there are sonme epitopes that may not
i nduce production of an anti body agai nst those
epitopes. |'m asking you about those epitopes.
And then, my specific question is: Wat
m ght cause the inmune systemto not produce
ant i bodi es agai nst those epitopes?
Do you understand my question?

A Yes, | understand your question. Yeah.

Q So pl ease answer ny question

A In general, there are multiple epitopes
present within polypeptide.

And when you vaccinate individual, they
wi Il generate polyclonal antibodies covering a
mul titude of epitopes within the pol ypeptide.

And there are many research tools
avail able that a POSA woul d use to generate
pol ycl onal antibody responses to even broader nunber
of epitopes present within that pol ypeptide

structures.

N N
(62 BN SN

Q So that answer does not an- -- that does

not answer the question | asked.
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| was asking you about the epitopes on the

PH20 pol ypeptide that may not induce production of
an anti body response agai nst those particul ar
epi t opes.

And |' m asking you: \What are the reasons
why the inmune system m ght not produce anti bodies
agai nst certain of those epitopes on the PH20
pol ypepti de?

DR KHANDURI: (bjection; form

A There are sone epitopes that could
generate high antibody response with high affinity.
There are sone epitopes that coul d generate | ower
affinity response.

But, collectively, these are stil
pol ycl onal antibodies that are binding to nmultitude
of epitopes available in polypeptides.

Q So is one of the reasons why the i mune
system may not produce, in the polyclonal response,
anti bodies to certain epitopes that the antibodies
don't formwth sufficient affinity to the epitope?

DR. KHANDURI: (Objection; form

A There may be certain epitopes that
generate lower affinity antibody response.

But, collectively, when you | ook at |arge

conpl ex antigens, such as PH20, they present
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mul ti pl e epitopes.
And, collectively, there are whole
pol ycl onal repertoires that wll allow binding to

PH20.

Q Dr. Moon, | want to nmake sure you
understand: | wasn't asking you about the majority
of the epitopes. | wasn't asking about the

collective response. M/ questions are pretty
narr ow.

I''monly asking about the epitopes that do
not induce formation of antibodies within the
pol ycl onal anti body response.

So one reason may be that the anti bodies
that are -- the B cells produced have insufficient
affinity.

That's one reason. |s that right?

DR KHANDURI: njection; form
A Once again, there may be sone epitopes
that generate low affinity response.

But, collectively, there are nmultiple
epitopes in PH20 that woul d al |l ow generation of
pol ycl onal anti bodi es.

Q Dr. Moon --
MR KUSHAN. Al right. I'm

going to nove to strike.
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Q The | ast answer just illustrates that |
didn't -- | explicitly asked you to focus on not the
col l ective response, but the particul ar epitopes
that are not inducing a response.

And | just want you to focus on the
guestions |I'm presenting and answer those, if you
coul d.

If you can't answer the question, you can
tell me that, but | need you to answer the question
that |'mpresenting to you.

So are there any other reasons why the
i mmune systemw || not produce an anti body to an
epi tope on the PH20 protein when the PH20 protein is
used in a vaccine?

DR. KHANDURI: (Objection; form

A | gave you ny response, that there may be
sone epitopes that generates low affinity anti body
response.

Q Have you ever heard of the concept of
“imune tol erance"?

A Yes.

Q What is immune tol erance in the context of
t he pol ycl onal antibody response?

A In Paragraph 32, | stated:

The "i mune systemis
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trained not to respond to self
nol ecules (in order to avoid
autoi munity)." However, under
certain conditions, an antibody
response agai nst self-antigens
Is desired to counter
over expressi on of the
self-antigen in a disease (such
as, TNF-al pha overexpression
causing chronic inflammation in
cachexia, Crohn's di sease, and
rheumatoid arthritis).
And:
By Decenber 2021 [sic], a
POSA woul d have known of
techniques to elicit a
pol ycl onal anti body response
agai nst a sel f-antigen
Q Dr. Moon, is it your understandi ng that
t he human PH20 protein is a self-antigen in humans?
A | understand PH20 is a sperm associ at ed
protein.
Q Dr. Moon, ny question was: Do you
understand that the PH20 -- human PH20 protein is a

sel f-antigen in humans?
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1 Can you answer that question.
2 DR KHANDURI: (Cbjection; form
3 A | understand PH20 is a sperm associ at ed
4 pr ot ei n.
5 As for whether it's expressed in fenales,
6 | do not know.
7 Q Did you investigate whether the human PH20
8 protein is expressed in females before you prepared
9 your opinions?
10 A | understand PH20 is a sperm associ at ed
11  protein.
12 | do not know whether PH20 is expressed in
13 females.
14 But ny opinions stay the sane, that
15 nodi fied PH20 wi | | generate pol ycl onal anti body
16 responses.
17 Q Do you know if the PH20 protein is on the
18 Y chronosone of human nal es?
19 That's -- sorry.
20 Do you know if the PH20 gene is on the
21 Y chronosone in humans?
22 A | do not know that.
23 Q Do you know what chronosone the human PH20
24 gene is located on in humans?
25 A | do not know that.
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MR KUSHAN: 1'mgoing to mark
as Exhibit 1119 a paper in the journal

“Matrix Biology," Vol. 20, Pages 499 to

508, 2001; the first author Csoka,

C s-o0-k-a.

(Wher eupon, Exhibit 1119 was narked for
identification.)

Q If you could, Dr. Moon, review the first
portion of the abstract of this paper.

And once -- and I'mgoing to ask you, as
you read that: Does this give you information about
where -- what chronosones the genes of the PH20 --
encodes the PH20 protein are | ocated on?

(Wtness reading.)

Q Dr. Moon, have you determned if this
information in Exhibit 1119 identifies the
chronmosonme on which the PH20 gene is | ocated?

DR KHANDURI: (bjection; form

A This is first time |'mseeing this
docunent, so I'd like to finish reading it.

Q So you're incapable of reading the
sentence and understanding in the abstract:

Three genes (HYAL1, HYAL2
and HYAL3) are clustered on

chronmosone 3p21.3, and anot her
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two genes (HYAL4 and
PH 20/ SPAML) and one expressed
pseudogene (HYALPl) are
simlarly clustered on
chronmosone 7q31. 3.
DR. KHANDURI: (Objection; form

Q That information is insufficient to tel

you what gene -- or what chronbsone the PH20 gene is

| ocated on in the human?
DR KHANDURI: njection; form
A | see that sentence in the abstract.
Q Do you have reason --
A But before | can give nmy opinions, |'d
like to read the paper

Q So you have not previously investigated

whet her the PH20 gene is expressed in human fenal es.

Ri ght ?
DR KHANDURI: (bjection; form
A Once again, | have not seen this docunent
before. So I do not know whet her PH20 is expressed
in femal es or not.
Q Al right. Let's nove on

So, before, we were speaking of the

pol ycl onal anti body response to the PH20 protein and

whet her anti bodies will formin that polyclonal
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response agai nst every epitope on the PH20 protein.
Is it true that in a polyclonal antibody
response, sone epitopes will induce a stronger
i mmune response than other epitopes on the protein?
DR. KHANDURI: (Objection; form
A In a protein antigen, there are nultiple
epitopes. And a conplex antigen, including PH20,
woul d al so have multiple epitopes that nmay have
hi gher -- that may generate high antibody affinity
monocl onal s or lower affinity nonocl onal s.
But, collectively, a conplex antigen like
PH20 wi || generate polyclonal antibodies.
Q In the -- in that response, the epitopes
that induced the stronger responses, do those have a
termthat's used in connection with those epitopes
i n i nmunol ogy?
A [ mmunol - -- in imunol ogical terns, people
generally refer to them as i mmunodom nant epitopes.
Q "1 mmunodom nant epitopes."” Ckay.
[f you i munize a manmal with a nutated
formof PH20, are the epitopes associated with the
| ocations of nmutations in the PH20 protein typically
t he i nmunodom nant epitopes?
DR. KHANDURI: (Objection; form

A Coul d you repeat the question?
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Q Sure. |If you're immunizing a manmal with
a nutated formof the PH20 protein, is it true that
the epitopes that are associated with the sites of
nmutation on the structure of the PH20 protein are
t he i nmunodom nant epitopes in a polyclonal
response?

A So there are nultiple epitopes in a large
conpl ex protein |Iike PH20. And when you introduce
mut ati ons, as specified in Paragraph 14, that wl|
generate polyclonal antibody responses.

There may be sone epitopes that are

i mmunodom nant. There may be epitopes that are |ess

i munodom nant .
But, collectively, you still get
pol ycl onal antibodies that will bind to wild-type
PH20.
Q Dr. Moon, that didn't answer my question.
| was asking you whether the sites of the
mut ati ons on the nodified PH20 pol ypepti de are the
| ocati ons where the -- those epitopes associ ated
with those nodified structures are typically the
i mmunodom nant epitopes in a polyclonal antibody
response.
Can you answer that question.

DR KHANDURI: (njection; form
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1 A Once agai n, when you imuni ze someone with
2 a large, conplex antigen |like PH20, there are

3 mul tiple epitopes that are present.

4 And there are epitopes that nmay generate

5 high affinity anti bodies. There are epitopes that

6 may generate a bit lower affinity antibodies.

7 But, collectively, the polyclona

8 antibodies will cover nultiple epitopes.

9 So even if you make nutations that are

10 | ess i nmunodom nant, they would still generate

11 anti body responses covering nmultiple epitopes within
12 PH20.

13 Q Dr. Moon, that's the second tine | asked
14  you the question, and you've still not answered ny
15 question.

16 So nmy question is asking whether the sites
17 of the nutations of the nodified PH20 create

18 epitopes that are inmunodom nant epitopes in a

19 polyclonal anti body response.
20 Are you able to answer that question

21 pl ease?

22 DR. KHANDURI : (Objection; form
23 A As | responded before, there are multiple
24  epitopes in PH20.

25 There are epitopes that are -- that may
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generate high affinity. There are epitopes that are
| ess i nmunodom nant and generate |ess affinities.
But, collectively, these nutated, nodified
PH20 woul d contain nultiple epitopes. And even if
the nutations are |ess i munodom nant, the nodified
PH20 woul d generate pol yclonal antibodi es that cover
multiple epitopes in multi- -- in wld-type PH20.
Q So that is the third tinme |'ve asked you
t he question, and you've still not answered the
question | presented to you.
| want you to just tell me: Are you able
to answer the question whether epitopes associ ated
wth the nodifications nmade to a nodified PH20
pol ypeptide are usually the i munodom nant epitopes
on a nodified PH20 pol ypeptide when it's used as the
i mmunogen in a polyclonal antibody response?
Can you answer that question.
DR KHANDURI: (bjection; form
A I think | answered your question already.
It's my opinion that there are nmultiple
epi topes present in PH20.
And even if you nmake nutations in
i mmunodom nant epitope or |ess imunodom nant
epitope, the resulting polypeptide will generate

pol ycl onal anti body responses.

U S. Legal Support | ww. usl egal support.com 95

Petitioner Merck, Ex. 1132, p. 95
Merck Sharp & Dohme LLC v. Halozyme Inc.
PGR2025-00017



James J. Moon, Ph.D.
Novenmber 18, 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 And that -- for the fourth time, that is
not my questi on.

"' masking you: So -- do you understand
that |I'm asking you about an epitope that is
associated with the nutation made to the PH20
pol ypepti de?

Do you understand that is part of ny
guestion being put to you?

A Yes, | understand that.

Q Ckay. So |'m asking whet her that epitope
associated with a nuta- -- with the nutation in the
PH20 protein is typically an i mmuunodom nant epitope
when you use the PH20 as an inmmunogen to raise a
pol ycl onal anti body response.

Do you understand the question?

A Yes.
Q Ckay. Please answer that question

DR KHANDURI: (bjection; form
A "Il give you the sane answer: Regardl ess

of whether nutated position reside within --

Q I"mgoing to interrupt you, because
that -- you've -- you just told ne you're going to
give ne the sane answer, and |'ve told you before
that's not responding to ny question.

My question is asking you whether you know
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1 that a site of a nutation that gives rise to an

2 epitope -- so this is the epitope associated with

3 the site of the nutation in the PH20 pol ypeptide --
4 is that epitope associated with the nutation

5 typically an i nmunodom nant epitope, if you use the
6 protein, the PH20 protein, as the inmmnogen?

7 Can you answer that question.

8 DR KHANDURI: njection; form
9 Counsel, this is the second tine
10 you have interrupted the witness. He's
11 answering the question the best he can

12 Pl ease | et himconplete his answer.

13 Q So go ahead. Can you answer my question
14 A So goi ng back to Paragraph 14 --

15 Q Ckay.

16 MR KUSHAN. |'mgoing to --

17 Counsel, I'mgoing to -- |I'm

18 going to ask the witness again to answer
19 the question | put to him And ask him --
20 Q Are you able to answer the question
21 whether the -- an epitope associated wth the site
22 of a nutation on the PH20 protein is typically an
23 i mmunodom nant epi tope when the nodified PH20 is
24 used as an imunogen to raise a polyclonal antibody
25 response?
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Do you understand my question to you?

DR KHANDURI: njection; form

Pl ease, Counsel, for the third
time, do not interrupt the witness. Let
hi m conpl ete his answer.

MR. KUSHAN. We're going to
recall the witness if he refuses to answer
questions. | just want to put you on
noti ce.

DR KHANDURI: He is answering
t he question --

MR, KUSHAN: No, he's not.

DR KHANDURI: -- the best he
can.

MR. KUSHAN. So I'mgoing to
excuse the witness. W're going to go on
the record.

Can you step out of the room
pl ease.

W TNESS: Sure.

MR. KUSHAN. Thank you,

Dr. Moon
(Wtness | eaves the conference room)
MR KUSHAN. We're going to ask

for another deposition of this witness if
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1 he refuses to answer the questions we're
2 putting to him

3 You can tell ne he's answering
4 t he question, but you know absol utely that
5 every single answer he gives ne is

6 ignoring the question |'mputting to him
7 He's refusing to answer

8 literally every question |I'm asking.

9 So |'mputting you on notice

10 that this is not an acceptabl e behavi or

11 for a witness in a deposition

12 And we w Il reserve our right to
13 recall the witness for an additiona

14 deposition if he refuses to -- continues
15 to refuse to answer our questions.

16 DR KHANDURI : We di sagree.

17 He's answering the question the
18 way you are presenting him

19 Ask cl earer questions, and
20 hopeful Iy you'll get the answer that

21 you' re hoping for

22 He's answering that -- he's

23 answering the best he can.

24 MR KUSHAN. He's refusing to
25 answer .
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1 DR KHANDURI : We di sagr ee.

2 MR KUSHAN:. Recal |l your

3 W t ness.

4 DR KHANDURI: Are you ready?
5 MR KUSHAN: Yeah.

6 (Pause.)

7 BY MR KUSHAN:

8 Q Dr. Moon, when you were retrieved, did

9 your counsel give you any instructions?

10 A No.

11 Q Any -- did she say anything to you?

12 A No.

13 Q Al right. So if | introduce a nutation
14 into the PH20 pol ypeptide, an am no acid

15 substitution, or a series of them | can alter the
16 structure of the protein. |Is that correct?

17 A | assune, depending on where you introduce
18 nutations, you could alter the structure of the

19 resulting protein.
20 Q And that structure may be a structure not
21 present in the wld-type PH20 protein. Correct?
22 DR. KHANDURI: (Objection; form
23 A Dependi ng on where you introduce

24 nutations, the resulting structure may be simlar
25 or -- simlar to PH20 or not. Yes.
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Q So in the scenario where the structure is
not simlar to the corresponding structure, in the
w | d-type protein, can that structure, that nodified
structure, becone an epitope recogni zed by an
antibody if you use that nodified PH20 protein as an
i mmunogen?

A Coul d you repeat the question?

Q So in the scenario where the structure
t hat has been introduced with the nmutation is not a
structure found in the wild-type protein, could that
nodi fied structure become an epitope recogni zed by
an antibody if you used the nodified PH20 protein as
t he i nmunogen?

DR. KHANDURI: (Objection; form

A Yes. |If you introduce any mnmutation and
the resulting structures are different from
wi | d-type PH20, that can be used to generate
anti body responses.

Q And t he epitope, the new epitope that
we' ve been discussing, the one that's associ ated
with the nodified structure, could that epitope be
an i munodom nant epitope?

DR. KHANDURI: (Objection; form

A The nmutations could be an imunodom nant

epitope or not, as | nentioned before. And that
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doesn't matter whether it generates pol ycl onal
ant i body responses or not.

Q Do you know whet her changed structures on
a nodi fied PH20 pol ypeptide are typically
i munodom nant relative to the native structure or
structures on the PH20 pol ypepti de?

DR KHANDURI: (njection; form

A When you introduce a nmutation to a
protein, regardless of where the nmutation occurs, a
POSA woul d find ways to generate pol ycl onal anti body
responses.

Q So nmy question was whether the changed
structures associated with the nutation tend to be
i mmunodom nant epitopes on the inmunogen.

Can you answer that question.

A Coul d you repeat the question again?

Q Sure. Is it typical that the changed
structure on a protein |ike PH20 that is associated
with the nutation -- those changed structures, do
they tend to be i mmunodom nant epitopes when you use
the nutated protein as an i rmunogen conpared to the
w | d-type structure?

DR. KHANDURI: (Objection; form

A When you introduce nutations to a protein,

in general, and if that results in changes in the
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1 structure, that nmutated protein will generate

2 polyclonal antibody responses.

3 Q Right. And I'masking if the responses --
4 well, I"'masking you if the changed structure is

5 an -- typically an i nmunodom nant epitope in that

6 response.

7 DR KHANDURI: (njection; form
8 A If the mutation results in protein

9 structures that are distinct fromthe wld-type

10 protein, regardless of where the nutation occurs,

11  whether it's an i munodom nant or |ess

12 i mmunodom nant epitope, that wll result in

13 pol ycl onal anti body responses.

14 Q Right. And I'masking if responses -- |I'm
15 asking you if the changed structure is an --

16 typically an i mmuunodom nant epitope in that

17 response.

18 DR KHANDURI: (njection; form
19 A If the nmutation results in protein
20 structures that are distinct fromthe wild-type
21  protein, regardl ess of where the nmutation occurs,
22 whether it's an i munodom nant or |ess
23 i mmunodom nant epitope, that will result in
24  pol ycl onal antibody responses.
25 Q Right. And that does not answer ny
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1 question, again.
2 ' m aski ng whet her the changed structure
3 typically is an i munodom nant epitope.
4 DR. KHANDURI: (Objection; form
5 A Coul d you repeat the question again?
6 Q Yes. So we were referring to the changed
7 structure on the protein.
8 A Ri ght .
9 Q You're with me. Right?
10 A.  Right.
11 Q Ckay. |I'masking if that changed
12 structure is typically an i munodom nant epitope.
13 DR. KHANDURI: (Objection; form
14 A If a mutation introduced the protein
15 results and changed the structure, in general, that
16 changed structure will trigger nore antibody
17 responses.
18 Q So it would be an i nmunodom nant epitope?
19 DR KHANDURI: (bjection; form
20 A There are nultiple epitopes within a given
21 pr ot ei n.
22 And to say a specific domain is an
23 i mmunodom nant epitope, you will need to test other
24  epitopes and conpare.
25 Q So you --
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1 A I --

2 Q Are you finished?

3 A Yes. Yes.

4 Q So you woul d have to test each nutated

5 PH20 protein to know what kind of repertoire the

6 body woul d produce in the polyclonal antibody

7 response.

8 I's that fair?

9 DR KHANDURI: njection; form
10 f oundati on.

11 A As | nmentioned, each of the nodified PH20
12 w |l generate polyclonal antibody responses.

13 Q But you woul d not know what anti bodies are
14 in the polyclonal antibody repertoire unless you

15 tested it, the nutated protein?

16 DR KHANDURI: (njection; form
17 A Miutated protein will generate polycl onal
18 anti body responses that are binding to nultiple

19 epitopes within the target protein.
20 Q So you don't know one way or another --
21 sorry.
22 So | asked you:
23 Wul d you have to test
24 each nutated PH20 protein to
25 know what kind of repertoire of
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anti bodies in the body --

Sorry.

You woul d have to test
each nutated PH20 protein to
know what kind of repertoire
t he body woul d produce in the
pol ycl onal anti body response.

Is that fair?

And your answer was:

As | mentioned, each of
the nodi fied PH20 pol ypepti des
woul d generate a pol ycl onal
anti body response.

So | was asking whether you would need to
test the particular nodified PH20 pol ypeptide to
understand what the particular anti body repertoire
was in the polyclonal response. And you gave ne a
general answer.

I'"mjust wondering -- or, can you answer
the question | put to you.

DR. KHANDURI : (Qbjection; form

A If your scientific question is whether
each anti body binds to specific domains in the
target protein -- and there are ways to test them

But what I'msaying is: Al nodified
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1 version of PH20 will generate polyclonal antibodies
2 that will bind to wild-type PH20.

3 Q Dr. Moon, are you famliar wth vaccines
4  against the human papill omavirus?

5 A In general, I'mfamliar with vaccine

6 efforts agai nst papill omavirus.

7 Q Ckay. And there's an FDA-approved vacci ne
8 available for the HPV virus. Right?

9 A Yes. There's an FDA- approved vaccine

10  product agai nst HPV.

11 Q Do you know what it's called?

12 A | believe it's called Gardasil.

13 Q Have you studied the Gardasil vaccine or
14 its behavior as a vaccine previously in your

15 professional work?

16 DR KHANDURI: (njection; form
17 A | have not studied Gardasil vaccine

18 specifically in the past.

19 Q Do you know how Gardasil is adm nistered
20 to patients?
21 A It's nmy understanding that it's
22 adm ni stered parenterally.
23 Q Where does the virus associated with HPV
24 manifest itself in the human body?
25 A I[t's nmy understanding that HPV infection
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1 can occur in many parts in the body, including

2 reproductive tract.

3 Q Does that include the reproductive tract

4 in fenmal es?

5 A Yes. | understand HPV infection can occur
6 in femal e reproductive tract.

7 MR KUSHAN: |'mgoing to

8 i ntroduce an exhibit, which is 1120.

9 (Wher eupon, Exhibit 1120 was marked for

10 identification.)

11 DR KHANDURI: You can drop it.
12 Thank you.

13 W TNESS: Thank you

14 BY MR KUSHAN:

15 Q This is a paper in PL- -- the journa

16  "PLCS," first author Huo, Hu-o, Vol. 7, Issue 3.

17 Page e33736 is the first page. March of 2012.

18 This paper is reporting on a conparison of
19 administration of HPV antigens to human subjects by
20 a sublingual route and by an intranuscul ar route.
21 Dr. Moon, a sublingual route is a nucosa
22 admnistration route. R ght?
23 A Subl i ngual route is considered a nmucosa
24 route.
25 Q Ckay. And an intranuscular is an
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intra- -- is a system c exposure of the antigen.
Ri ght ?

A I ntramuscul ar is considered a systemc
exposure.

Q Al right. Could you go to Page e33736.
And do you see there's a figure, Figure 2,

on the top half of this page.

And 1"l just walk you through this. On
the -- in Panel -- are you there?
Fi gure 272

Figure 2, yeah

Yes, |'m|ooking at Figure 2.

o > O »F

And it's Figure 2.
And Panel A is show ng responses of
subj ects i nmuni zed i ntranuscul arly.
And Panel B is show ng responses of
subj ects inmmuni zed sublingually.
And it's showi ng the frequency -- al
t hese bars are showi ng the frequency of anti body
secreting cells in the assay.
Is this kind of data sonething that you
are famliar with, generally, in your work?
DR. KHANDURI: (Objection; form
A Yes. In ny lab, we study simlar results

i n vacci ne studies.
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1 Q And so, the responses being shown are over
2 a 20-day period with different -- with the vaccine,
3 wthdifferent -- different formulation of the

4 HPV16 VLP.

5 And, just generally, does the response

6 seen with the intranmuscul ar adm ni strati on appear to
7 be at or above the level of the response observed

8 with the sublingual adm nistration of the vaccines?
9 DR KHANDURI : (hjection; scope.
10 (Wtness reading.)

11 A In general, the data points associated

12 wth the intranuscular in Panel A seemto be higher
13 than what's shown in Panel B with the sublingual

14 route.

15 Q Look at the paragraph on the right col um,
16 at the bottomof the page, that starts, "One of the
17 potential translational advantages...."

18 Do you see that paragraph?

19 A Yes, | see that paragraph
20 Q And there's a statenent in there. It
21 says:
22 ... While intranuscul ar
23 i mmuni zati on was capabl e of
24 i nduci ng measur abl e virus
25 neutralizing activity in
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cervical and/or vagina
secretions in 3/6 subjects
(concomtant with high serum
neutralizing titers suggesting
transudati on of serumligQ....
Do you know what "transudation of serum
IgG" is referring to?

A | assune it refers to translocation from
serumto cervical and/or vaginal sites, in this
sent ence.

Q Ckay. So that's one way antibodies in the
circulation that result froma system c inmunization
can get into the nucosal conpartnent within the
reproductive tract of human fermales. Right?

DR. KHANDURI: (Objection; form
scope.

A In general, seruml|gG can translocate to
reproductive tract.

Q I f you could go to the next page, and
there's a figure there, Figure 3.

And again, it's conparing the effects of
i mruni zation by the intranmuscular route -- those are
the three graphs on the left side -- and subli ngual
i muni zati on on the right side.

And in this graph, "A" refers to the
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response in the serumof the anti bodi es.

In the "B" segnent, that's |abeled as
bei ng antibody in the cervical secretions.

And in "C/" it's antibody in vaginal
secretions.

Do you see that?

A | see that -- | see that in Figure
Caption 3.

Q Ckay. And look at the scales of the plots
on the left side, associated with intramuscul ar
adm nistration, as conpared to the scales of the
subl i ngual adm ni strati on.

Do the responses of the Ig [sic] neasured
in serumcervical secretions and vagi nal
secretions -- are those higher than the |evels
observed for sublingual adm nistration in those
three | ocations?
DR KHANDURI: (bjection; form
scope.

A | see that, in general, in Figure 3, the
val ues shown on the left colum is higher than the
val ues shown on the right col um.

Q So do you see any inpedi nents of systemc
adm ni stration of the i munogen in this HPV vaccine

at creating sufficient levels of 1gGin the female
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reproductive tract?
DR. KHANDURI : (njection;
form-- objection; form

A This is first time | see this docunent.

But | see, in the case of this particular
i mmunogen, Gardasil, the figures in 3 show
i ntranuscul ar i rmuni zation has high antibody titers
conpared with the sublingual

Q There's high antibody titers in the female
reproductive tract. R ght?

A In this particular data set, they show
hi gher anti body |gG responses in serum cervical,
and vaginal sites for intranmuscular sites, in
this -- in this particul ar assay.

Q Have you -- are you famliar with the term
"transcyt osis"?

A. Yes. In general, I"'mfamliar with the
term"transcytosis."

Q What is "transcytosis"?

A That usually refers to a cell that's
binding to a protein or target agent and shuttling
it to the other side of the cell body.

Q Is transcytosis a nechani smthat can
transport imun- -- inmunoglobulin Gin the

circulatory systeminto the human femnal e
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1 reproductive tract?

2 DR KHANDURI: (Cbjection; form

3 A In general, transcytosis can be used to

4  shuttle antibodies fromone site to another across

5 the cell nenbrane.

6 Q Do you know how that occurs?

7 A I"mgenerally famliar with the process of

8 transcytosis.

9 Q How does that -- how does transcytosis

10 nmove i nmunogl obulin fromthe circulatory systeminto

11 the human fenal e reproductive tract?

12 A Once again, I'mgenerally famliar with

13 the term"transcytosis."

14 And anti bodies can bind to Fc receptors on

15 cell nmenbrane, resulting in transcytosis.

16 MR KUSHAN. Okay. |I'mgoing to

17 i ntroduce Exhibit 1121. This is a paper

18 published in "PNAS," Vol. 108, No. 11,

19 Pages 4388 to 4393, March 15, 2011. First

20 author is Li.

21 (Wher eupon, Exhibit 1121 was marked for

22 identification.)

23 Q And if you want to |look at -- just |ook at

24  the abstract of this paper.

25 Is this referring -- this is referring to
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1 the role of FcRn in nediating transcytosis of 1gG

2 Just read the abstract and then let ne

3 know if that's generally what this paper is

4  addressing.

5 DR. KHANDURI : (Obj ection; scope.
6 (Wtness reading.)

7 A Ckay. | read the abstract.

8 Q So you see, in the mddle of the abstract,
9 about hal fway down, it says:

10 Furthernore, endosomal

11 acidification appears to be a

12 prerequisite for FcRn-nedi ated

13 I gG transcytosis; 1gG

14 transcytosi s was denonstrat ed

15 in vivo by transl ocation of

16 system cally adm nistered |1gG

17 into the genital lunen in

18 wi | d-type but not FcRn-KO -- or

19 knockout -- mice.
20 I's that point consistent with the
21  explanation you provided a bit ago about how
22 transcytosis works using the FcRn receptor?
23 DR. KHANDURI: (Objection; form
24 scope.
25 A | see that sentence in the abstract. This
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is first time I'mseeing this docunent.

But, in general, FcRn is involved in 1gG
transcytosis.
Q Ckay.

DR KHANDURI: Counsel, is this
a good tinme to take a break?

MR KUSHAN: | was just thinking
t hat .

DR KHANDURI : Ckay.

MR, KUSHAN: Would this be a
good tinme for you, Dr. Moon, for |unch?

W TNESS:  Yes.

MR, KUSHAN. Okay. Wy don't we

break for |unch.

DR. KHANDURI: Half an hour?
MR. KUSHAN: That's fi ne.

VI DEOGRAPHER:  Goi ng of f the
record at 12:28 p. m
(Wher eupon, a recess was taken for |unch

at 12:28 p.m)
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AFTERNOON SESSI ON
(Time noted: 1:13 p.m)
VI DEOGRAPHER: We are goi ng back
on the record at 1:13 p. m

BY MR KUSHAN:

Q Dr. Moon, did you speak with anybody over
t he break, |unch break?

A | spoke with counsel about the |unch menu.
Qther than that, we didn't discuss any cases.

Q If you could turn to Page 19 of your
decl aration, Paragraph 32. | think we discussed
this a bit earlier today.

A So Case No. -003?

Q Yeah, we'll go with -0003.
A Page 197

Q 19. Paragraph 32.

A Ckay.

Q So this is where you' re di scussing imune
tol erance. Correct?

A In this paragraph, | discuss self
nmol ecul es and how to generate i nmune responses.

Q In the normal functioning of the inmune
system imrune tol erance functions to prevent the
i mune system from nounting i mune responses agai nst

the host's own proteins. Right?
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A As | wote in Paragraph 32:

The "i mune systemis
trained not to respond to self
nol ecules....”

Q And is it fair to say that the inmune
t ol erance mechani snms in the body function to prevent
the survival and activation of B cells that woul d
produce anti bodi es agai nst sel f-antigens?
DR KHANDURI: (bjection; form
A Coul d you repeat the question.
Q Is it fair to say that the inmune
t ol erance nechanisns in the body function to prevent
the survival and activation of B cells that produce
anti bodies that bind to self-antigens?
DR. KHANDURI: (Objection; form
A So, in general, the immune systemis
trained not to respond to self nolecules, as I
stated in Paragraph 32.
Q And ny question was: There are nechani sns
in the i nmune systemthat inplenent inmune
tol erance. Right?
DR. KHANDURI: (Objection; form
A There are mechanisns in place related to
i mune tol erance.

Q And sone of those mechani sns function to
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renove B cells that produce antibodies that bind to
self-antigens. Right?

A There are nechani sns that can renove
T cells responding to self-antigens.

Q And t hese i mune tol erance nechani sns are
both in central and peripheral tol erance i mune
systens. Right?

DR KHANDURI: njection; form

A There are nultiple mechanisnms in place.

And central and peripheral tolerance are
i nvol ved in immune tolerance.

Q | mmune tol erance nechani sns operate both
in the nucosal and system c inmune responses.
Ri ght ?

A Both the nucosal and cell conpartnents are
i nvol ved in immune tol erance.

Q Wul d you agree that i mune tol erance
mechani sns can alter the popul ati ons of both
| ong-lived plasma cells and nenory B cells?

DR, KHANDURI : (Objection; form

A There are mechani sns involved in
regul ation of long-lived plasma and nenory B cells.

Q Sois it fair to say that inmune tol erance
mechani sns can influence the anti bodies that are

within the anti body repertoire produced by a
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1 polyclonal response to the PH20 protein?

2 DR KHANDURI: (Cbjection; form
3 A There are nechani sns involved in self

4 tolerance to self-proteins, but I do not know

5 whether PH20 is a self-protein or not in fenales.

6 Q But, just generally -- not just for PH20,
7 but just generally, if soneone is attenpting to

8 vaccinate sonebody with a self-protein and there are
9 not efforts nmade to overcone i mune tol erance, the
10 body will not produce antibodies to the

11 self-protein.

12 I's that how self- -- is that how i nmune
13 tol erance works?

14 DR. KHANDURI: (Objection; form
15 A In general, there are nechanisns in place
16 to control and nodul ate induction of antibodies to
17  self nol ecul es.

18 But as | stated in Paragraph 32, under

19 certain conditions, an antibody response to
20 self-antigen can be induced and sonetines desired.
21 And there are multiple ways that a PCSA
22 coul d have used to induce pol yclonal antibody
23 responses against the nultitude of antigens,
24 including a self-antigen.
25 Q If I admnistered a self-protein to a
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human in saline -- without adjuvants, w thout other
things in the conposition -- would you expect the
human | mmune systemto produce a pol ycl onal anti body
response agai nst that self-protein?

DR. KHANDURI: (Objection; form

A So, in general, there are nechanisns in
place to limt induction of antibody responses to
sel f nol ecul es.

But as | nentioned, there are multiple
ways that a POSA coul d have used to induce
pol ycl onal anti body responses to protein antigens,
including a self-antigen.

Q And to be clear, if they -- if the PCSA
did not use those additional ways to overcone inmune
tol erance, the human body woul d not nount a
pol ycl onal anti body response to that self-antigen.

Ri ght ?

A In general, if you inject self-protein
into an individual, you don't expect to generate
anti body responses to the self-antigen.

Q If | take a human prot- -- a human
self-protein that is found in other animals in
the -- well, sorry. Let ne try that one again.

So if | have two species, and they have --

t hey both make the same protein, but they're
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different species' versions of each protein -- in

t hat hypothetical -- kind of |ike PH20. There's a
human PH20. There's a nouse PH20. There are other
speci es of PH20.

If the two proteins, |ike the two PH20s,
nouse and human, have comon epitopes in their
native wild-type form would you expect anti bodies
in the nmouse to form against that common epitope if
you inject the human protein into the nouse?

DR KHANDURI: (bjection --

Q Do you understand my question?

DR. KHANDURI: (Objection; form

A If you inject proteins fromdifferent
species with 100% sequence identity, a POSA woul d
think injection of unnodified protein in saline
woul d not generate strong antibody responses.

But in nost cases, proteins in different
speci es have | ess than 100% sequence identity. So
in those cases, you expect to get antibody
responses.

Q If there is an epitope shared between the
human and nouse species of the native protein, would
the antibody -- antibodies in the nouse not be
produced agai nst that epitope, which is shared

bet ween the two species as a self epitope?
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1 DR KHANDURI: (bjection; form
2 A Coul d you repeat the question?

3 Q O course. It's a conplicated question,

4 so let me break it up for you.

5 So there could be, on two species of a

6 protein, a common epitope found on both species of

7 protein. Right?

8 A Ckay.

9 Q And in each mammal, they could have an

10 antibody form-- or an antibody could recognize that
11 epitope as a self epitope. Right? Theoretically?
12 DR. KHANDURI: (Objection; form
13 A So as long as there is a single epitope

14 mutation in those two proteins, a POSA woul d expect
15 to see generation of antibody responses.

16 Q So if you nutate the comon epitope shared
17 by the two proteins, that will induce production of
18 anti bodi es when you take one species' protein and

19 inject it in the other mammal ?
20 DR KHANDURI: (nbjection; form
21 A Ch, that's not what | stated.
22 Q Ckay.
23 A | stated that as long as there is a single
24  epitope nutation anywhere within the protein --
25 Q So --
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A -- that may -- that single nutation would
al l ow i nduction of antibodies to "nulti" epitopes.

Q So that would override i mmune tol erance
agai nst the shared epitope between the two species?

DR. KHANDURI: (Objection; form

A Once again, there's -- as long as there is
one single epitope, a single amno acid nutation in
the proteins, anywhere in the protein, that wll
result in antibody responses spreading to nultiple
epi topes found in the protein.

Q So T cells and -- where do T cells and
B cells originate?

A T cells are known to generate in --
T cells and B cells are known to generate in bone
mar r ow.

Q And are both T cells and B cells trained
by the inmune systenf?

DR KHANDURI: (bjection; form

A Both T cells and B cells are trained and
interact wth i mune systens.

Q Does that training occur before T cells
and B cells mgrate into the nucosal imune systen?
A CGenerally, T cells and B cells can be

trained in different parts of the body, including

bone marrow, thynus, spleen, and potentially nucosal
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1 tissues, too.

2 Q So you woul d expect imrune tol erance to

3 function in nmucosal -- in nucosal environnent as

4 well. R ght?

5 DR. KHANDURI: (Objection; form
6 A There are mechanisns in place to maintain
7 immune tolerance in various tissues, including

8 nmucosal conpartnents.

9 Q Wul d you agree, in general, that nobst

10 proteins are poorly inmmunogeni c or noni mmunogenic
11  when adm ni stered by thensel ves?

12 DR. KHANDURI: (Objection; form
13 A Coul d you repeat the question?

14 Q Sure. Wuld you agree with the statenent
15 that nost proteins are poorly inmunogenic or

16 noni nmunogeni ¢ when adm ni stered by thensel ves?

17 A | think this depends on the protein.

18 If you are injecting self-antigen protein
19 without any nodification, by itself, it may not
20 generate strong anti body responses, due to
21  mechani sns of inmune tolerance.
22 But as long as there is a single epitope
23 nmut ati on, of course | would find good ways to induce
24  antibody responses.
25 Q Do you conmonly try to overcone inmune
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t ol erance using an adjuvant when you adm nister the
protein?
A Yes. Adjuvants are used to induce
anti body responses with protein antigens.
Q Can adjuvants have varyi ng degrees of
i npact on the magnitude of the imune response
agai nst a protein?
DR KHANDURI: njection; form
A In general, adjuvants are used to induce
hi gher antibody titers, together with protein
antigens.
Q Can you use, in a vaccine in a human, a
hi ghl y pot ent adjuvant?
DR. KHANDURI: (Objection; form
Q And to be clear, sonething that would
overcomnme immune tolerance to the injected protein.
DR KHANDURI: njection; form
A There are strong adjuvants that are well
reported in the literature.
Q Are there any risks of using a strong
adjuvant in a vaccine for a human?
A There are adjuvants that are known to
cause injection inflammation.
So, in those cases, researchers have to be

cautious on sel ection of adjuvants.
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Q Can you induce autoimunity to a
self-protein that is other than the one being
injected, if you use a powerful adjuvant, in a
human?

DR. KHANDURI: (Objection; form

A When you use a very strong adjuvant, there
is concern of potential side effects, including
i nfl ammati on and i nduction of antibodies to other
pr ot ei ns.

Q So does that limt the choices for
adj uvants that could be used in human vacci nes?

A There are many choi ces of adjuvants that
are in devel opnent. And many, but not all, can be
used i n humans.

Q Coul d you go to Paragraph 23 of your
decl arati on on Page 12.

A Par agr aph 22?

Q 23

A 23?7 Ckay.

Q You nmeke a reference at the bottom of that

paragraph to epitopes that are |inear?

A Yes, | nentioned |linear epitopes here.
Q VWhat do you nmean by "linear" epitope?
A What | nmean by "linear" is that these are

conti guous am no acid sequences within the antigen
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1 Q And those are -- there's another kind of

2 epitope called "conformational" epitope. Right?

3 A Yes. Conformational epitope is another

4 kind of epitope in an antigen.

5 Q And what's the difference between a |inear
6 epi tope and a confornmational epitope?

7 A Li near epitopes refer to contiguous domain
8 of antigen that -- that will induce anti body

9 responses.

10 Configuration -- configurational epitopes
11 refer to epitopes that are forned by

12 three-dinmensional structure of the antigen inducing
13 anti body responses.

14 Q W1l conformational epitopes in a protein
15 be preserved in a protein that has been denatured?
16 A Sone conformational epitopes in a protein
17 can still be maintained after denaturization.

18 Q Wul d you say the majority of the

19 conformational epitopes will be nmaintained in a
20 denat ured protein?
21 DR. KHANDURI: (Objection; form
22 A | think it depends on the nethod of
23 denaturization. There are sonme techniques that wll
24  disrupt nore conformational epitopes conpared with
25 others.
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Q Is it fair to say that the -- a disruption
of the structure of the protein can destroy
conformational epitopes?

A If you denature a protein, you could
di srupt conformational epitopes of a certain region.

And once agai n, depending on the
t echni ques of denaturization, the extent to have
di sruption in conformational epitopes may be
different.

Q So the nunber of antibodies that m ght
formto a denatured PH20 protein rmay be different
t han the nunber of antibodies that would formto the
undenatured w | d-type PH20 protein?

DR. KHANDURI: (Objection; form

A Once agai n, depending on the nethod of
denaturi zati on, nunber of epitopes in one form of
antigen versus other may be different, the nunber of
configuration of epitopes.

Q I f you could | ook at Paragraph 22 of your
decl aration, also on Page 12.

No. |'msorry. Hold on one second.
Thi s al ways happens in depositions, where
your pages becone di sordered. Just bear with ne.
(Pause.)

Q Al right. If I could have you do this:
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Go to Page 25 and | ook at Paragraph 44.
A Ckay. |'m |l ooking at Paragraph 44.

Q Okay. Do you see, about five or six lines

down, there's -- you say:
...or the nodified PH20
pol ypepti de underwent a
conformational change (e.g.
due to intentional
denaturation)....
Do you see that?
A Yes, | see that.

Q | see that word -- those two words being

used together at several places in your declaration,

"intentional denaturation."

VWhat do you nmean by the words "intentional

denaturation,” as you're using it in your
decl arati on?

A I n vacci ne studi es, researchers could
intentionally denature a given protein for vaccine
applications as well.

So researchers coul d use undi srupted
antigen or antigen that is intentionally disrupted
or intentionally denatured to generate anti body
responses.

And as | nentioned, there are many
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t echni ques avail able to achi eve denaturization of a
pr ot ei n.

Q Can nutations into -- introduced into the
am no aci d sequence of a protein cause denaturation
of the protein?

A | woul d assunme sone am no acid
nodi fications to a protein can result in unfolding
or denaturization of the antigen.

Q And if those am no acid mutations caused
unfol ding or denaturation of the protein, wuld the
denatured or unfol ded protein have a different
nunber of epitopes on it conpared to the wld-type
protei n?

DR. KHANDURI : (Qbjection; form

A As | nentioned in Paragraph 44, even if
you intentionally denature a protein, the vast
majority of the epitopes would be still present for
i nduction of antibody responses.

Q Are the mpjority of epitopes on a protein
i ke PH20 |i near epitopes or conformational
epi t opes?

A In general, |arge conplex proteins |like
PH20 have both conformational and |inear epitopes.

Q Do you know whet her there are nore

conformati onal epitopes than |inear epitopes, or
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vi ce versa, on the PH20 protein?

A I do not know, for the case of specific
PH20, whether there are nore configurational or
| i near epitopes.

Q Did you investigate the epitopes that are
present on the human PH20 protein as part of your
preparation of your declaration -- of your
decl arati on here?

DR. KHANDURI: (bjection; form

A PH20 is a large, conplex protein.

So, in general, those conpl ex proteins
have nultiple epitopes, including |inear and
configurational epitopes.

As for the nunber of epitopes on PH20, |
didn't ook into nunber of epitopes.

But | understand there are nultiple
epi topes that can serve as both configurational and
| i near epitopes.

Q If you intentionally denature a protein
antigen |ike PH20, can you refold the protein by
removi ng or changing the conditions in which it's
f ound?

DR. KHANDURI : (Qbjection; form

A I think it -- | think it depends on the

nmet hod of denaturization, whether you can refold
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di srupted protein or not.

Q Have you personal |y refol ded proteins that
have been denatured?

A | have not personally refol ded proteins
t hat were denatured.

But | examned literature. | worked in a
mul tidisciplinary research |ab that worked on
protein antigens.

Q Can a denatured nodified PH20 protein form
aggregat es?

DR KHANDURI: njection; form

A In general, denatured proteins could or
could not result in aggregation.

Q Can nmutations introduced into the PH20
protein induce the protein to form aggregates?

DR KHANDURI: (njection; form

A In general, nmutations in any given protein
could result in protein aggregation.

Q Do aggregated proteins present different
epitopes relative to the native, properly fol ded
protein; for exanple, in PH20?

DR KHANDURI: Exam -- excuse
me. Objection; form

A Once again, large proteins have nultiple

epitopes. And that will be the sane for PH20.
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1 Q Do you know how protein aggregates fornf
2 A I n general, when hydrophobic domains are
3 exposed to external surface, that can result in
4 protei n aggregation.
5 Q And those can -- those hydrophobic
6 portions that get exposed can form conpl exes between
7 mul ti ple nolecules of the protein in a random way.
8 Ri ght ?
9 A There may be sone proteins that aggregate,
10 resulting in sone changes.
11 But, in general, even after protein
12 aggregation, the aggregated proteins wll still
13 present epitopes that will induce polyclona
14 anti body responses to the parent protein.
15 Q Can an aggregated protein present new
16 epitopes not originally present on the wild-type
17 protein?
18 A In some cases, aggregated proteins could
19 present some new configurational epitopes.
20 Q Coul d you | ook at Paragraph 44 again.
21 A Ckay.
22 Q Do you see, in the first sentence, you
23 state:
24 Mor eover, given the high
25 degree of am no acid sequence
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identity (at |east 95% between
t he adm ni stered nodi fied PH20
pol ypepti des and the w |l d-type
human PH [sic] pol ypeptide
(SEQID 7), even if sone

epi topes on the nodified PH20
pol ypepti de were changed or

di srupted. ..

And then you continue on.

Wien you were form ng your opinions, did
you consider the nodified PH20 pol ypepti des that you
were addressing to be those that were 95% sequence
identity wwth SEQ ID 7?

DR. KHANDURI: (Objection; form
(Wtness reading.)
A | understand the nodified PH20
pol ypepti des have the definitions given in
Par agraph 14.
Q So you're referring to proteins that have
95% sequence identity that are admn- -- sorry.

You' re speaki ng of proteins being
adm ni stered, which are the nodified PH20
pol ypepti des.

And you're saying those, in this sentence,

are those with 95% sequence identity with the
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wi | d-type PH20 pol ypeptide SEQID 7. R ght?
DR KHANDURI: njection; form

A | understand pol ypepti des shown in
Sequence No. 3 and 32-66 are truncated version of
PH20 found in human sperm which is indicated by
Sequence | D No. 7.

And | understand there's a high degree of
am no acid sequence identity, at |east 95% between
nmodi fi ed PH20 pol ypeptides and w | d-type human PH20
pol ypeptide, as shown in ID No. 7.

But, by extension, because Sequence ID
No. 3 and 32-66 are truncated version of Sequence |ID
No. 7, there would be also high degree of am no acid
sequence identity between nodified PH20 and PH20
shown in Sequence 3 and 32-66.

Q But in Paragraph 44 in your declaration,
you're referring to nodified PH20 pol ypepti des t hat
have 95% sequence identity to SEQID 7. R ght?

(Wtness reading.)

A | understand there is a high degree of
sequence identity between nodified PH20 and
wi | d-type human PH20 pol ypepti de sequence shown in
7, as well as truncated version of wld-type human
PH20 shown in Sequence No. 3 and 32-66.

And by that extension, a POSA woul d think
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the vast majority of the epitopes on the nodified
PH20 pol ypeptides to be the sane or simlar to those
on the wild-type human PH20 pol ypeptide shown in
Sequence No. 7, as well as the truncated version,
Sequence No. 3, and 20, 32-66.

Q So just to be clear, what you're
addressing in Paragraph 44 is the set of nodified
PH20 pol ypeptides that are 95% i dentical to
SEQ ID 7.

And you al so believe that pol ypeptides
that are 95% sequence identity with SEQ ID 3 and
32-66 al so woul d induce antibodies that bind to the
wi | d-type PH20.

Is that what you're saying?

DR. KHANDURI: (Objection; form

A Coul d you repeat the question.

Q SO --

A Yeah.

Q -- what's -- so what's witten in

Par agraph 44 is addressing nodified PH20
pol ypepti des that are 95% sequence identity -- or
have 95% sequence identity with SEQID 7. Right?
(Wtness reading.)
A There is a high degree of am no acid

sequence identity between nodified PH20 and
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1 wld-type human PH20 shown in Sequence No. 7, but --
2 in addition, not "but" -- in addition, there's high
3 degree of sequence identity between nodified PH20

4 and wld-type PH20 pol ypepti de shown in Sequence

5 No. 3 and 32-66.

6 Q Okay. Do you know if SEQID 7 is a

7 soluble formof human PH207?

8 A | do not know whether it's a soluble form
9 Q Did you investigate how many of the

10 nodi fi ed PH20 pol ypeptides that you described in

11  Paragraph 14 will becone denatured because of the
12 changes to the protein?

13 DR. KHANDURI: (Objection; form
14 A | do not know how many of the nodified

15 PH20, as described in Paragraph 14, are in soluble
16 form

17 Q Did you investigate how many of the

18 nodi fi ed PH20 pol ypeptides you defined in

19 Paragraph 14 that will becone aggregated?
20 A | do not know how nmany of those variants
21 described in Paragraph 14 will result in protein
22 aggr egati on.
23 Q Did you investigate how many of the
24  nodified PH20 pol ypeptides in the set defined in
25 Paragraph 14 will becone m sfol ded because of the

U S. Legal Support | ww. usl egal support.com 138

Petitioner Merck, Ex. 1132, p. 138
Merck Sharp & Dohme LLC v. Halozyme Inc.
PGR2025-00017



James J. Moon, Ph.D.
Novenmber 18, 2025

1 nmutations nade to thenf
2 DR KHANDURI: (Cbjection; form
3 A | do not know how many of the nodified
4 PH20 will result in disruption or m sfolding.
5 Q But it's your testinony that regardl ess of
6 that uncertainty, every single nodified PH20
7 polypeptide within the definition in Paragraph 4 --
8 14 will cause production of polyclonal antibodies in
9 a human that bind to the wild-type PH20 on spernf?
10 DR KHANDURI: (bjection; form
11 A It's ny opinion that nodified PH20
12  polypeptide, as defined in Paragraph 14, will result
13 in polyclonal antibodies that wll bind to wild-type
14 human PH20 pol ypeptide in vivo.
15 Q So if you |l ook in Paragraph 45, please
16 And just....
17 If you can | ook, there's -- you say
18 "irrespective of," and then you list three
19 conditions:
20 ...the location of an
21 amno acid difference on any of
22 the admn- -- on any of the
23 adm ni stered nodi fied PH20
24 pol ypeptides relative to the
25 w | d-type, whether any of the
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adm ni stered PH20 pol ypepti des
are enzymatically active, or
whet her the adm ni stered
nodi fi ed PH20 pol ypeptide has a
conformati onal change (such as
due to intentional
denaturation)....
So you're saying, regardl ess of those
t hree things happeni ng when you make nutations to
the PH20 protein, you believe adm nistering any of
t he PH20 pol ypeptides within the scope of what you
say in Paragraph 14 will raise antibodies that bind
to the wild-type PH20 on human spernf
DR. KHANDURI: (Objection; form
A It is ny opinion that a POSA woul d have
expected the pol ycl onal antibodi es generated agai nst
t he adm ni stered nodi fied PH20 pol ypepti des,
regardl ess of the three conditions | listed in
Paragraph 45, will result in antibodies that bind to
wi | d-type PH20 pol ypepti de.
Q Do you al so personally believe that to be
true?
DR. KHANDURI: (Objection; form
A This is my personal opinion that | stated

in the decl aration.
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Q And just to be clear, I'mjust confirmng
that you're not telling -- you're not just saying
your opinion is that the POSA would believe it.

I just -- I'masking: You personally
believe it, regardl ess of whether a POSA believes
it?

A | personally believe this as well.

Q Did you eval uate any structural nodels of
the PH20 protein in form ng your opinions in your
decl arati ons?

DR KHANDURI: njection; form

A As | nmentioned, nodified PH20 w I | have
nmul tiple epitopes. And even after denaturation, the
nodi fied PH20 will have nultiple epitopes that wll
generate polyclonal antibody responses.

Therefore, the structure of nodified PH20
does not play a major role in form ng nmy opinions.

A POSA woul d have used nodified PH20 as --
wi t hout further nodification.

What | nean by is that a POSA woul d have
used a denatured or nondenatured nodified PH20 to
gener at e pol yclonal antibody responses.

Q Does it matter to you how many, or the
| ocations of am no acid nodifications, are in the

nodi fied PH20 in -- as to the ability of the
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nmodi fi ed PH20 to create anti bodi es and a pol ycl onal
response against the wld-type protein?
DR. KHANDURI: (Objection; form

A As | nentioned in Paragraph 14, as long as
there is single epitope amno acid nodification, a
nmodi fi ed PH20, all the variations of that would
result in polyclonal antibody responses.

Q So your opinion is: As long as the PH20
in that -- sorry.

As you just said -- strike that.

So you just stated that as long as there
is the one am no acid substitution in the nodified
PH20 bei ng used.

Are you assum ng that the nodified PH20
that's being adm nistered in your exanple to the
human has only one am no acid substitution in it?

DR KHANDURI: njection; form

A Regardl ess of nunber of nutations, as |ong
as it neets the definition stated in Paragraph 14,
it's ny -- it's ny opinion that nodified PH20
injected into human females wll result in
pol ycl onal anti body responses.

Q So just to be clear, are you saying that
your opinions are based on a nodified PH20

pol ypeptide that has only the one identified change
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1 at position 320 in it?

2 DR KHANDURI: (Cbjection; form
3 A My opinion stays the same, whether

4 nodified PH20 has only one nodification at

5 position 320 or many nodifications, so that up to

6 95%is identical to the Sequence ID No. 3 and 32-66.
7 Al'l these variants would be expected to

8 generate polyclonal antibody responses.

9 Q Is it your opinion that any sequence --

10 any contiguous sequence of am no acids within the
11 PH20 protein sequence can be a |linear epitope?

12 DR. KHANDURI: (Objection; form
13 A Any potential |inear contiguous sequences
14 in a given protein could be a linear epitope.

15 And, sane thing can be generally said to
16 PH20 as wel | .

17 Q So anywhere in the -- so if | pick any

18 stretch of contiguous am no acids within the PH20,
19 the native PH20 pol ypepti de sequence, any stretch of
20 amno acids will be a |linear epitope, as we've --
21 DR. KHANDURI : (Object --
22 Q -- been using that termin the -- in your
23 declarations?
24 DR. KHANDURI: (Objection; form
25 A There are nultiple |linear and
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configurational epitopes in any given protein.
Q ["'mjust trying to clarify.

Are there a smaller nunber of I|inear
epitopes on the nodified -- or in the native PH20
pol ypepti de than as many as you can derive fromj ust
pi cki ng any stretch of the am no acid sequence?

That's a bad question. Let nme try it
agai n.

In order to be a B cell epitope, does the
| i near sequence have to be bound by a B cell?

DR KHANDURI: njection; form
A In general, B cells need to bind to their
target epitope to generate anti body responses.
Q So not every -- not any sequence wthin
t he PH20 sequence will provide that as a place where
a Bcell can bind. Right?
DR KHANDURI: njection; form
A So again, there are multiple epitopes in a
conpl ex protein. There are multiple |inear epitopes
that B cells can bind to.
Q Let ne try a better question

Do you agree that in order for antibodies
specific to a linear epitope on PH20 to be produced,
the B cells nust recognize the |inear epitope

t hrough their BCR?
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DR KHANDURI: (njection; form

A In general, BCR on B cells need to bind to
an epitope to generate anti body responses.

Q Do you know how many |inear B-cel
epitopes are on the PH20 w | d-type protein sequence?

DR. KHANDURI: (Objection; form

A | don't know how many B-cell epitopes
there are in wild-type PH20, but | understand there
are many potential epitopes.

Q I n Decenber of 2012, could a person of
ordinary skill have determ ned how many B-cel
epitopes are present on the wld-type PH20 sequence?

|"msorry.

In Decenber 2012, could a person of
ordinary skill have determ ned how many |i near
B-cell epitopes are present on the wild-type PH20
sequence?

A All the linear epitopes within a given
protein could serve as a B-cell epitope.

Q Coul d I'i near sequences of am no acids
buried within the protein interior function as a
| i near B-cell epitope on the human PH20 protein?

DR. KHANDURI: (Objection; form

A Even if you have |inear epitopes buried in

3D structure of a protein, if you denature the
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protei n and expose the linear epitope, that wll
serve as a linear B-cell epitope.

Q WIIl the antibody that forns agai nst that
buried linear epitope bind to the native wld-type
PH20 on spernf

DR. KHANDURI: (Objection; form

A Coul d you repeat the question?

Q Yes. You gave ne an exanple of form ng an
antibody to a linear B-cell epitope on the interior
of the protein where you used the denatured form of
t he protein.

And ny question is whether that antibody
that binds to the Iinear B-cell epitope that is on
the denatured form but in the folded protein, is on
the interior of the protein -- I'"masking if that
antibody will bind to the native PH20 protein on
sperm

A So once you denature a protein and expose
internal linear epitopes, that can generate anti body
responses to that epitope. And that can trigger
subsequent i nmune responses to other domains found
in that antigen, resulting in polyclonal antibody
responses to multiple other epitopes.

So if you were to use nodified PH20 and

denature it, it will generate antibody responses
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that will trigger subsequent polyclonal antibodies
that bind to wild-type PH20 bound -- found in sperm

Q But the antibody that binds to the |inear
B-cell epitope that's ordinarily in a buried site
w Il not bind to the native structure found on --
PH20 found on sperm Right?

DR KHANDURI: (njection; form

A As | mentioned, when you denature a
protein, that can result in internal domains to be
exposed, resulting in B-cell responses, then that
will trigger other B-cell activations that result in
pol ycl onal anti bodi es against the nmultiple epitopes.

Q Al right. Let's take --

A And | can see the simlar conditions can
occur in the case of a nodified PH20.

Q But I'mtrying to just -- let's take the
ot her antibodies that mght also formoff the table
for a mnute.

"' mjust asking about the antibody that
you referred to that forned to the |inear B-cel
epitope on the interior of the protein that was nade
w th the denatured PH20.

That anti body will not bind to the fol ded
PH20 protein on sperm Right?

DR KHANDURI: (njection; form
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A | do not know enough about biology or PH20
in spermto answer that particul ar hypotheti cal
guesti on.

DR KHANDURI : Counsel, can we
take a break soon?

MR. KUSHAN: | have just one or
two nore questions, then we can take a
br eak.

Q Do you -- so did you investigate whether
PH20 on sperm after it enters the reproductive
tract until it fertilizes the egg, undergoes any
ki nd of structural change?

DR. KHANDURI: (Objection; form

A | just know PH20 is a sperm associ at ed
pr ot ei n.

Q So you don't know whether the protein
itself undergoes structural changes to its sequence
between the tinme it enters the reproductive tract
until it fertilizes the egg?

A | did not study the structure of PH20 in
human femal e reproductive tract.

But it's nmy opinion that regardl ess of the
sequence variance within nodified PH20, those would
serve as antigens that will generate pol ycl ona

anti bodies that will bind to wild-type PH20
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associ ated with sperm

MR KUSHAN: Do you want to take

a break?

W TNESS: Sure.

MR, KUSHAN:  Ckay.

VI DECGRAPHER: O f the record at
2:21 p.m

(Wher eupon, a recess was taken.)

VI DEOGRAPHER: W are goi ng back

on the record at 2:54 p.m
BY MR KUSHAN:

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

A No, | did not.

Q To prepare your declarations in this
case -- | just want to confirma couple of your
answers from before.

One question | asked you i s whether you
had | ooked at a PH20 honol ogy nodel as part of the
work that you did to prepare your declarations.

Did you | ook at a PH20 honol ogy nodel ?

DR. KHANDURI: (Objection; form

A Could you clarify the question?

Q Right. So, you know, proteins exist in

t hree di mensions. Right?
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A Proteins exist in three-dimensional
structure.

Q And so, if you did a X-ray crystall ography
study of the protein, you could get information that
is used to create a three-dinensional inage of the
protein. Right?

DR KHANDURI: (njection; form

A You can study 3D structure of a protein
usi ng crystall ography.

Q Right. And you can use SWSS- MODEL to
al so create a nodel of a protein structure using its
am no acid sequence. Right?

DR. KHANDURI: (Objection; form

A That's anot her nethod of | ooking at
protein structure.

Q So all I"masking is: D d you |look at one
of those PH20 structural nodels in the course of
preparing your opinions in this case?

DR KHANDURI: njection; form

A | did not need to | ook into structure of
PH20 to arrive at nmy opinion that | stated in the
declaration that nodified PH20 will generate
pol ycl onal anti body responses that will bind to
wi | d-type human PH20 pol ypepti de.

Q So, Dr. Moon, ny question wasn't whet her
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you had an opi nion about this, but my question was

just a question about whether you did sonething.

And | asked -- and it's very sinple: Dd

you | ook at a PH20 honvol ogy nodel in the course of
preparing your opinions in this case?
DR. KHANDURI: (Objection; form
A | used the UniProt to | ook at sequence
identity between nodified PH20 pol ypepti des and
ot her sequences listed in ny declaration.
Q But you --
A | did not use crystall ography or
SW SS- MODEL t o exam ne PH20 during preparation of
this declaration.
Q And you didn't view a PH20 nodel --
sorry.
You did not view a structural nodel of
PH20 in form ng your opinions in the declaration.
I's that right?
DR KHANDURI: njection; form
(Wtness reading.)
A | did not use SW SS- MODEL or

crystal |l ography nodel to study PH20 in order to form

ny opinion that nodified PH20 pol ypeptide w |
generate polyclonal antibodies that wll bind to

wi | d-type human PH20.
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1 Q So at the very beginning of the deposition
2 today, you explained that in your -- sone of the

3 work that you did during your postdoc phase, that

4 you investigated the |location of |inear epitopes.

5 Do you renenber that explanation you gave
6 us?

7 A | remenber our exchange.

8 Q And that involves making fragments of the
9 protein that you were trying to locate the |inear

10 epitopes in. R ght?

11 DR KHANDURI: (bjection; form
12 A In the postdoctoral training time, | used
13 fragnmented proteins for vaccine applications.

14 Q So in February -- I'msorry.

15 I n Decenber of 2012, a POSA could have

16 used other techniques to |ocate |inear B-cel

17 epitopes on the surface of the human PH20 protein.
18 Right?

19 DR KHANDURI: (bjection; form
20 A There are tools available to study
21 epitopes in any given protein.
22 Q Are those conputational tools?
23 A Those tools woul d include the
24  conputational tools.
25 Q So a person of skill in the art could have
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used conputational tools in 2012 to | ocate the
positions of linear B-cell epitopes on the PH20
protein that are on the surface of the protein.
Ri ght ?
DR. KHANDURI: (Objection; form
A Conmput ati onal tools can be used to study
structure of a protein, including PH20.
Q And also to find the |ocations of the
B-cell epitopes on the surface of the protein.
Ri ght ?
A Conput ational tools can be used to study
structure of a protein, as well as epitopes in a
gi ven protein.
Q And the location of the epitopes as well.
Ri ght ?
A Conput ational tools can be used to study
structure of a protein and potential epitopes.
But as | nentioned in ny declaration,
nmodi fi ed PH20 pol ypeptide will degenerate
pol ypeptides that will bind to wild-type human PH20.
And | did not need to exam ne

conput ati onal nodels to arrive at this opinion

Q As part of your work in this case formng

24  opinions about linear epitopes that give rise to
25 Bcells -- sorry. Try that one again.
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1 As part of your work in this case, did you
2 look for any reports of investigations into the

3 | ocations of B-cell epitopes on the human PH20

4 protein?

5 DR. KHANDURI: (Objection; form
6 A PH20, | understand, is a large protein

7 wth nmultiple epitopes. And nodified PH20 al so has
8 mul tiple epitopes that will induce polyclonal

9 antibody responses.

10 And | didn't need to use conputationa

11 tools to arrive at nmy opinion that nodified PH20

12  polypeptides wll induce polyclonal antibodies

13 against the wld-type human PH20.

14 Q So, Dr. Moon, ny question is much sinpler,
15 and you don't need to repeat what you already have
16 said many tines today.

17 "' mjust asking about what you did to

18 prepare these declarations. And one thing -- |'m
19 asking a very specific thing.
20 Did you |l ook for information published in
21 the literature that describe the |ocation of B-cel
22 epi topes on the human PH20 protein?

23 DR. KHANDURI: (Objection; form
24 A | did not |ook into published epitopes

25 within PH20.
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Q Ckay.
A But | understand there are multiple
epitopes in PH20 that can serve as epitopes for

generating pol yclonal antibody responses.

MR. KUSHAN: We're going to mark

Exhi bit 1122.
(Wher eupon, Exhibit 1122 was marked for
identification.)
MR KUSHAN:  Sorry.
DR KHANDURI : Thank you.
MR KUSHAN. This is a paper
publ i shed in the "AAPS Journal,"
Vol . 24 -- nunbered 110, starting at

Page 109, published in 2022, first author

Marie Printz.
BY MR KUSHAN:

Q Dr. Moon, could you | ook down at the left

corner of the paper and tell ne what affiliation --

what conpany affiliation Marie Printz has?

A | see Hal ozyne Therapeutics as an aut hor
affiliation for Dr. Marie Printz.

Q Hal ozyme owns the patents that are the

subj ect of these proceedings. R ght?

A | understand Hal ozyne is the owner of the

patent that | -- the case, -0003.
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Q Look in the abstract, and do you see that
the authors reported that they had identified -- or
t hey st at ed:

Fifteen epitopes in the
r HuPH20 - -
That's the reconbi nant human PH20.
-- sequence had the
potential to cross-react with
B cells.
Do you see that?
(No audi bl e response.)

Q It's about four lines fromthe bottom of
t he paragraph, left col um.

A | see the sentence:

Fifteen epitopes in the
r HUPH20 sequence had the
potential to cross-react to
B cells.

But this is the first tine |'mseeing this

docunent .
Q kay. Could you turn to Page 110. | just
want to focus you on -- in the left columm of

Page 110, under the heading "B Cell Epitope
Prediction.”

A Wi ch page, pl ease?
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Q Page 110. The page nunber is in the top
ri ght corner.

A They're all 110.

Q Ch, wait. That's right.

There it is, Page 5 of 15.

Do you see that?

A kay.

Q And in the left columm, they're talking
about B Cell Epitope Prediction and B Cell Epitope
Mappi ng.

And about hal fway down the paragraph of
the B Cell Epitope Prediction paragraph, in the
m ddl e of the page, it says:

Potential antigenic
epi topes for rHuUPH20 were
identified by enploying a nodel
of the 3D crystal structure of
reconbi nant human PH20, which
was based on the crystal
structure of HYALL....

Do you see that?

(Wtness reading.)
A Yes, | see that sentence.

Q And that's performng an inspection of a

N
62}

PH20 honol ogy nodel that we were tal king about a
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1 couple mnutes ago. Right?

2 DR. KHANDURI: (bjection; form
3 (Wtness reading.)

4 A | see here that they used a nodel of the
5 3D crystal structure of rHuPH20.

6 Q And do you see that the crystal structure
7 nodel was based on the crystal structure of the

8 HYAL1 protein?

9 That's the clause -- that's the part of
10 the sentence after that parenthetical. The part

11 that says "which was based on the crystal structure
12 of HYALL."

13 DR. KHANDURI : (Qbjection; form
14 rel evance.

15 A | see the sentence. It reads, "which was
16 based on the crystal structure of HYAL1l using am no
17 acids 2-403 of rHuPH20."

18 Q Ckay. And then, in the next sentence,

19 t hey sai d:
20 Potenti al epitopes were
21 identified on the basis of
22 structure and sol vent
23 accessibility....
24 In February of 20- -- I'msorry.
25 I n Decenmber of 2012, could a POSA have
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1 performed these steps of inspecting the PH20 nodel

2 in evaluating structure and sol vent accessibility of
3 the protein to identify linear B-cell epitopes?

4 DR. KHANDURI: (Objection; form
5 scope.

6 (Wtness reading.)

7 Q Dr. Moon, | want to nake sure you

8 understood -- I'mjust asking a sinpler question

9 In Decenber of 2012, could a person of skill in the
10 art have used a PH20 honol ogy nodel and inspected
11 the structure and solvent accessibility of the

12 protein to identify linear B-cell epitopes on the
13 human PH20 protein?

14 DR. KHANDURI: (Objection; form
15 scope, rel evance.

16 (Wtness reading.)

17 Q Dr. Moon, ny -- the answer to nmy question,
18 | don't believe, is in this paper. |1'masking -- |
19 want to nmake sure you understood ny question
20 Can you tell nme what ny question was?
21 DR. KHANDURI: (Objection; form
22 A Coul d you repeat your question?
23 Q Sure.
24 A Yeah.
25 Q I just want to know if a person of skill
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1 in the art, a POSA, in Decenber of 2012 could have

2 used a PH20 honol ogy nodel, and by inspecting the

3 structure and solvent accessibility of the protein,

4 they could have identified the |inear B-cell

5 epi topes on the surface of the human PH20 protein.

6 DR. KHANDURI : (Qbjection; form

7 scope, relevance.

8 (Wtness reading.)

9 A Can | spend nore tine to read this paper?
10 Q | don't believe that's necessary. | just
11 want to know --

12 A Ckay.
13 Q -- were -- you were a person of skill in
14 the art in 20- -- Decenber 2012. Right?
15 A Yes.
16 Q If you | ook at that description, I'm
17 asking -- I"'monly asking you: As a person skilled
18 in the art, could you have perforned those steps
19 that are listed in the bottomhalf of the paragraph
20 under B-cell epitope prediction in February of
21 20- -- in Decenber of 20127
22 DR. KHANDURI : (Qbjection; form
23 scope, relevance.
24 A | think I need to read the whol e paper.
25 Q So you're -- so do you know -- are you
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aware of any reason why a POSA coul d not have
performed these steps of using a PH20 honol ogy nodel
and | ooking at the structure and sol vent
accessibility of the protein to identify the |inear
B-cel |l epitopes on PH20, on its surface?
DR. KHANDURI: (Objection; form
scope, rel evance.

A This is the first time I"'mlooking at this
particul ar docunent, and 1'd like to read it through
bef ore answering your questions related to this
document .

Q So I"'mallowed to ask you questions about
what you believe. And ny questions are focused on

the capabilities of a POSA in Decenber of 2012 --

whi ch you say you were, right? -- that -- you're
mai ntai ning you're a person of skill in the art in
20127

DR KHANDURI: (bjection; form

A | neet at least the qualifications of a
POSA.

Q And so, |'masking you if you could have
perforned those steps that are described in that one
paragraph to identify the linear B-cell epitopes on
PH20. Yes or no, could you have done that?

DR KHANDURI: njection; form
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scope.
A Yeah, 1'll need to read the entire
docunment before --
Q Wy ?
A -- answering that.
DR. KHANDURI: (Objection; form
Q Wiy do you need to read the other -- the
rest of the docunent to answer my question?
DR KHANDURI: (bjection; form
scope.
Q Let me hel p you.

Were -- was it possible to inspect a nodel
of the 3D crystal structure of PH20, based on the
crystal structure of HYAL1l in Decenber of 2012 --

DR. KHANDURI: (Objection; form
scope.
Q -- based on your know edge and
understandi ng as a POSA in Decenber of 20127
DR KHANDURI: njection; form
scope.
A I'd like to read the docunent before --
Q Dr. Park [sic] --
A -- answering.
Q -- let me ask -- I'm-- you're avoiding

answering the question.
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MR KUSHAN:

Ckay? Just --

M. ZHANG

Wr ong.

MR CHO :

"Dr.~Park."

MR KUSHAN:

apol ogi ze. |'11
Q Dr. Moon,
careful ly.

person skilled in the art,

t hese steps in Decenber of 2012.
DR. KHANDURI: (Objection; form
scope.

A | would like to read the entire docunent
bef ore answering the question.

Q So you're unable to answer that question
wi thout reading the entire docunment. That's your
testimony?

DR, KHANDURI : (Objection; form

Q About sonet hi ng
of 2012.

DR KHANDURI

A. | would like to

bef ore answering specific

if you

My question is

It's not funny.

You got his nane

H s nane's not

Sorry. |
Wi t hdraw t hat .

could just listen very
aski ng whet her you, as a

coul d have perfornmed

you woul d know i n Decenber
oj ection; form
read the entire docunent

questi ons.
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Q "Il take that as a you cannot answer ny
guestion based on knowl edge you had in Decenber of
2012.

DR. KHANDURI: (Objection; form

Q Is that fair?

DR. KHANDURI: (Objection; form

A Once again, you're asking about a specific
experinment described in one paragraph out of
15 pages of document. And I'd Iike to read the
entire docunment before answering your question.

Q So |I'm not asking you about the results at
this point. Wat |I'masking you, if you're famliar
wth the tools that were used and referenced in that
par agr aph.

Do you know what a honol ogy nodel is,
Dr. Moon?
DR KHANDURI: njection; form
f oundat i on.
(Wtness reading.)
A Where does it say "honol ogy nodel "?
Q It says that:
Potential antigenic
epi topes for reconbi nant human
PH20 were identified by
enpl oyi ng a nodel of the 3D
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1 crystal structure of rHuPH20,

2 whi ch was based on the crystal

3 structure of HYAL1 using am no

4 acids 2-403....

5 Do you understand that to be describing a
6 honol ogy nodel that is based on the crystal

7 structure of HYAL1?

8 DR KHANDURI: njection; form
9 scope.

10 A It doesn't say "honol ogy nodel" in the

11  docunent.

12 Q So you don't recognize, fromthat

13 description, that they're referring to a PH20

14 honol ogy nodel. 1s that right?

15 DR. KHANDURI: (Objection; form
16 scope.

17 A Bef ore answering particul ar question about
18 this docunent, | would like to read the whole

19 docunent.
20 Q Al right. So I'"'mgoing to take your

21 answer -- you are refusing to answer ny question or
22 you do not know the answer to ny question. And |
23 will take that as your testinony.

24 DR. KHANDURI: (Objection; form
25 A The document -- paragraph you nmention
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doesn't nmention "honol ogy nodel ."

Q Do you know what a honol ogy nodel is and

how they' re prepared?

A. So | wuld like to read the whol e docunent

before | answer --

Q No, no. M --
A -- that question.

Q Dr. Moon, mny question was: Do you know

what a honol ogy nodel based on a crystal structure

i s?

DR KHANDURI: njection; form

A. | would li ke to read the whol e docunent

bef ore answering any --

Q Dr. -- Dr. Mon, I"'mnot asking -- this is

a question that's not based on this docunent. This

is a question based on your know edge.
Do you know what a honol ogy nodel is?

A Are you referring to sequence alignnent

model s - -
Q No.
A -- used in UniProt?
Q No. I'mreferring to a nodel that is

produced by SW SS- MODEL based on an am no acid

sequence and the structure -- the crystal structure

of HYAL1l, which produces a nodel of the PH20

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

166

Petitioner Merck, Ex. 1132, p. 166
Merck Sharp & Dohme LLC v. Halozyme Inc.
PGR2025-00017



James J. Moon, Ph.D.
Novenmber 18, 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

pr ot ei n.

DR. KHANDURI: (njection; form

scope.
Q Do you know what that is?
A Bef ore answering specific questions, |

would i ke to read this whol e docunent.

Q Is it your testinony that in Decenber of

2012, a PCSA woul d not know what a honol ogy nodel

i s?

DR. KHANDURI: (njection; form

(Wtness reading.)
Q Just to be clear, ny question that's

pendi ng right now is based on your personal

know edge and not anything on a piece of paper in

front of you.
My question is: Do you know what a

honmol ogy nodel is, Dr. Mon?

DR. KHANDURI: (bjection; form

scope.

A As | nmentioned, as of 2012, | used many

different tools to analyze protein structure,
| ooki ng at sequence searching and alignnents,
protein nodeling software, and etc.

Q So --

A And | was in a part of nultidisciplinary
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team t hat exam ned protein nodeling softwares to
desi gn vacci ne anti gens.
Q Have you ever used a software program
call ed PyMOL?
A Coul d you repeat that?
Q Have you ever used a software program
call ed PyMOL?
A | have not used PyMOL --
Q Have you used --
A -- personal ly.
Q Have you ever used any software programto
view a protein structural nodel?
DR. KHANDURI: (Objection; form
A I was in a nultidisciplinary research
group, as of 2012, to study protein structure using
nodel i ng sof t war es.
But | have not personally used
t hree-di mensi onal structure nodels.
Q All right. So if you could go to
Par agraph 36 of your declaration.
Sorry. Let's go back a couple of
par agr aphs.
If you | ook at Paragraph 34 that's on
Page 20, and you're discussing in this paragraph and

two paragraphs that follow it:
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1 ... polyclonal antibodies

2 gener ated agai nst a pol ypepti de

3 antigen were known to

4 cross-react w th another

5 pol ypepti de having as | ow as

6 ~46 —49% sequence identity to

7 the stinul ating pol ypepti de,

8 i rrespective of whether the

9 pol ypeptides are from a

10 di fferent ani mal species.

11 Do you see what --

12 A Yes, | see that sentence.

13 Q Al right. And then, if you could go to
14 Par agraph 55, referring back to that Section VI:
15 ... polyclona

16 anti bodi es --

17 This is what you state in Paragraph 55:
18 ...polyclonal --

19 pol ycl onal anti bodi es were
20 known to cross-react wth a
21 pol ypepti de having as | ow as
22 ~46 —49% sequence identity
23 W th the pol ypeptide that
24 stimul ated the pol ycl ona
25 anti body response.
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A Yes, | see that sentence.

Q All right. So an antibody that binds to
two proteins, two different proteins, you're
referring to that as a cross-reactive anti body.

Ri ght ?
DR. KHANDURI: (Objection; form

A "Cross-reactive antibody" generally refers
to anti bodies that bind to two different proteins.

Q So the one antibody is recognizing two --

the same antigenic determ nant on two different

pr ot ei ns.
I's that fair?
DR. KHANDURI: (Objection; form
A "Cross-reactive anti body” generally refers

to anti bodies that bind to two different proteins.

Q And it's able to bind to two different
proteins because the sane epitope is present on both
proteins. Right?

A In general, cross-reactive antibodies bind
to simlar or the sane domains found within two
di fferent proteins.

Q Is it your opinion that any pair of
proteins that share 46% sequence identity wll
i nduce production of cross-reactive antibodies that

bind to both proteins?
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1 DR KHANDURI: (bjection; form
2 A | listed nultiple exanples where

3 pol ycl onal anti bodi es were known to cross-react with
4 other proteins in ny declaration. And polyclonal

5 antibodies were known to cross-react to the

6 pol ypepti de having as | ow as about 46 to 49%

7 sequence identity with a polypeptide that stinulated
8 the polyclonal antibody response.

9 Q So could you al so ask -- answer ny

10 question?

11 DR KHANDURI: (bjection; form
12 A Coul d you repeat your question?

13 Q Yes. So you -- your answer to mny | ast

14  question was explaining that you had found sone

15 exanples of proteins that induce production of

16 cross-reactive antibodies. Right?

17 A There are exanples that | listed in ny

18 declaration.

19 Q Right. And so, ny question was actually
20 different. M question was: Is it your opinion

21 that any pair of two proteins that share 46%

22 sequence identity will induce production of

23 cross-reactive antibodies that bind to both

24  proteins?

25 That's ny question. Could you please
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1 answer that question.

2 DR KHANDURI: (bjection; form

3 scope.

4 A It is ny opinion that proteins with a

5 sequence honol ogy as | ow as about 46% sequence

6 identity will generate polyclonal antibodies that

7 cross-react with the other protein.

8 Q So you list three exanples of those types

9 of pairs of proteins that produced cross-reactive

10 anti bodies in your declaration. R ght?

11 DR KHANDURI: (bjection; form

12 A | listed three different exanpl es where

13 anti bodi es generated cross-reactive pol ycl onal

14 anti body responses.

15 Q How did you find the exanple of the

16 proteins that had 46% sequence identity?

17 DR KHANDURI: njection; form

18 And | would caution Dr. Mon to

19 not divul ge the substance of conmmuni cation

20 w th the counsel.

21 To the extent you can answer the

22 guestion w thout revealing the substance

23 of comruni cations with counsel, you can do

24 SoO.

25 A | searched the literature to find exanples
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where anti bodi es having various sequence identity
generates cross-reactive anti body responses.

Q Did you find any other exanples of two
proteins that had 46% sequence identity that induced
production of cross-reactive antibodi es?

DR KHANDURI: Dr. Moon, | wll
caution you to not divul ge the substance
of any --

MR KUSHAN: Wait, wait, wait,
wait. He was describing his -- he said he
did a search, and |I'm aski ng about his
sear ch.

| ' m not asking about his
conversations with you. So --

DR KHANDURI : Yeah. Let ne put
what | want to say on record. Ckay?

MR KUSHAN. | -- go ahead.

DR KHANDURI: Dr. Moon, | wll
caution you to not divul ge the substance
of communi cati on W th counsel

To the extent you can answer the
guestion w thout revealing the substance
of comuni cati ons, you can do so.

BY MR KUSHAN:
Q And I'mclarifying: M question is about
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1 what you did, Dr. Mbon.
2 So based on your |ast answer, you said you
3 perforned a search of the literature, |ooking for
4  exanpl es of production of cross-reactive epitopes.
5 Ri ght ?
6 DR. KHANDURI: (Objection; form
7 A | reviewed the literature where
8 cross-reactive antibody responses were generat ed.
9 Q Dr. Moon, let ne just clarify: D d you
10 performa search of the literature to | ook for
11 exanples of two proteins that share sequence
12 identity and produce cross-reactive anti bodi es?
13 DR. KHANDURI: (Objection; form
14 A Coul d you repeat your question?
15 Q Yeah, sure. | just want to know. D d you
16 do a literature search yourself to |ook for exanples
17 of proteins fromdifferent sources that produced
18 cross-reactive antibodi es?
19 DR KHANDURI: (bjection; form
20 A | did aliterature search nyself to | ook
21 for cases and exanpl es where pol yclonal antibodies
22 were generated.
23 Q And you found three exanpl es?
24 DR. KHANDURI: (Objection; form
25 A | found at |east three exanples that |
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|isted in the declaration.

Q Did you find any exanples, other than the
one you list, where the sequence identity was
bet ween 46 and 49% of the two proteins?

DR. KHANDURI: (Objection; form

A There may be -- there nay have been nore
exanples like this. But in ny declaration, | put
one exanpl e where pol ypepti des having as | ow as 46
to 49 sequence identity generating pol ycl onal
cross-reactive anti body responses.

Q Dr. Moon, did you find any other papers,
besides the three that you list in your declaration,
that reported results, fromtesting of two different
proteins, a capability to produce cross-reactive
epi topes that you did not include in your
decl arati on?

DR KHANDURI: njection; form

A There may have been ot her exanples. But |
don't recall a specific exanple at the nmonent.

Q Did you find any exanples of two proteins
that had 90% sequence identity which failed to
produce cross-reactive anti bodi es?

(Wtness reading.)
A As | wote in Paragraph 35, this is an

exanpl e where proteins with a 90% sequence identity
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bet ween nouse MOG donmmi n and human MOG domai n
generating pol ycl onal cross-reactive anti body
responses.

| also list another exanple in
Par agraph 36, where a protein with a sequence
honol ogy -- sequence identity at 90% 95% or 98%
with a chicken, human, and rat type Il collagen
i nduci ng cross-reactive anti body responses --

Q You did not --

A -- in this --

Q -- identify any exanples other than these
three. R ght?

DR. KHANDURI: (Objection; form

A There may have been ot her exanples |ike
this, but | don't recall the specific exanples.

Q Wiy did you not include themin your
decl arati on?

DR KHANDURI: (bjection; form
(Wtness reading.)

A Once again, | may have seen ot her exanples
inthe literature. But | provided three concrete
exanpl es in ny declaration.

Q Right. M question was trying to
understand why, if you saw ot her exanpl es that

supported this idea that two proteins with 46%
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1 sequence identity will induce production of

2 cross-reactive epitopes, why did you not include

3 t hose ot her exanples in your declaration?

4 (Wtness reading.)

5 A Once again, | nmay have seen ot her

6 exanpl es, other than those three cases, during ny

7 search, but these three cases were sufficient to

8 help nme formny opinions outlined in this

9 declaration.

10 Q Are you specul ating that there m ght have

11 been ot her exanples that you could find, or are you

12 telling us under oath that you found ot her exanples

13 besi des these three and you chose not to discuss

14 t hen?

15 Wi ch of those two situations are you

16 describing to us?

17 DR. KHANDURI: nbjection; form

18 A Coul d you repeat the question?

19 Q Yes. I'mtrying to determne if you are

20 speculating if you -- there m ght be additional

21 exanpl es that could be found, as opposed to you

22 found ot her exanples of two proteins with 46% or

23 hi gher sequence identity producing cross-reactive

24 epi t opes.

25 I"'mtrying to figure out: Wich scenario
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1 are we speaking of? You did -- you mght find nore,
2 or you did find nore exanples in your search?

3 DR. KHANDURI: (Objection; form
4 (Pause.)

5 A So these three exanples allowed ne to form
6 opinions outlined in this declaration.

7 There may have been ot her exanples. But |
8 don't recall the specific exanple at the nonent,

9 sitting here today.

10 Q And it's your opinion that any two

11 proteins that have at |east 46% sequence identity

12 w |l induce production of cross-reactive epitopes

13  when you inmunize a manmal with those two different
14  antigens?

15 DR. KHANDURI: (Objection; form
16 Q Sorry. Let nme strike that question

17 (Pause.)

18 Q Coul d you confirmthat after perform ng
19 your literature search, you found no publications or
20 other information indicating that antibodies raised
21 agai nst one species of PH20 induced production of
22 any anti body that bound to another species |ike
23  PH20?
24 DR. KHANDURI: (Objection; form
25 A I didn't ook into specific exanpl es of
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1 PH20 injected into animals to form ny opinions that
2 proteins with a sequence identity greater than at

3 | east 46% w || generate cross-reactive polycl ona

4 anti body responses.

5 Modi fied -- based on these, nodified PH20
6 woul d be expected to generate pol yclonal antibody

7 responses that will bind to wild-type PH20.

8 Q Are you aware of any exanpl es of PH20

9 proteins fromdifferent species producing

10 cross-reactive antibodies through inmunization of a
11 manmal ?

12 A Once again, | didn't ook into specific
13 exanpl es of PH20 generating anti body responses in
14 ani mal s.

15 But reviewing the literature, | found at
16 | east three exanples, outlined here, show ng that
17 protein with a sequence honol ogy of at |east 46%
18 would generate cross-reactive anti body responses.
19 And those three exanples allowed ne to
20 formthe opinion that nodified PH20 will generate
21 pol ycl onal anti body responses that will bind to
22 w | d-type PH20 when injected in human fenal es, as
23 well as in other --
24 Q Al'l right.
25 A -- femal e mamal s.
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MR KUSHAN: Wy don't we take a

break?

VI DECGRAPHER:  We' [l go off?

MR KUSHAN: Yeah.

VI DEOCCRAPHER: O f the record at
3:53 p.m

(Wher eupon, a recess was taken.)

VI DEOGRAPHER: W are goi ng back

on the record at 4:27 p.m

BY MR KUSHAN:

Q Dr. Moon, |I'mgoing to hand you an exhibit

that's already been marked Exhibit EX2153.
(Wher eupon, Hal ozynme Exhi bit EX2153,
previously marked, was presented to the w tness.)

DR. KHANDURI : Thank you

Q | believe this is the paper that you rely

on in Paragraph 34 of your declaration. 1Is that
right?

A Exhibit 2153 is one of the exhibits that
revi ened.

Q So you relied on the information in
Exhi bit 2153 to support your opinions in your
declaration. Right?

A Exhi bit 2153 is one of the exhibits that

used to form ny opinions.
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Q

qguesti on:

Ckay. Now, this is a very sinple

Did you find this paper, or was this

paper provided to you?

DR. KHANDURI: Dr. Moon, | wll
caution you not to divul ge the substance
of conmmuni cation wth counsel

To the extent you can answer the
question w thout revealing the substance
of conmuni cations with the counsel, you
can do so.

MR, KUSHAN. Sorry. Are you
alleging there is a privilege basis
relating to ny question?

DR KHANDURI: Coul d be.

MR. KUSHAN. Coul d you step out,
Dr. Park -- I'"'msorry. |'mso sorry.

Dr. Moon, could you pl ease step
out of the roomfor one mnute? And |
just have to talk to your counsel

(Wtness | eaves the conference
room)

MR, KUSHAN. | just want to
understand, get it on the record, why you
believe there could be an assertion of

privilege of work product relating to the
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question | asked, which was: How did he
get this paper?

DR. KHANDURI: |'m just
cautioning the wtness --

MR, KUSHAN: No --

DR, KHANDURI: -- do not divul ge
t he substance of communication. That's
all.

MR KUSHAN: You're signaling to
the witness that there may be privil ege.
And | want to understand the basis that
you have for privilege to that statenent.

DR KHANDURI: Yeah. | want to
make sure Dr. Moon understands the bounds
of the answer that he -- he should give in
response to your question. That's all.

MR KUSHAN. So ny question is
not very conplicated. |It's: \Were did he
get the paper?

And there's no basis of --
there's no theory of privilege that woul d
suggest that is privileged.

DR. KHANDURI: | asserted ny --
| stated ny caution to Dr. Mbon on record.

It's on record.
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And | think we can nove on

MR. KUSHAN. |'m asking you to
not say it again, because you're coaching
your witness. And I'mjust --

DR. KHANDURI: |'m not --

MR. KUSHAN: There's no --
there's no conceivabl e basis of privilege
in the source of the docunment that he's
using to support his opinions in this
proceeding. That's my point.

And by you saying -- cautioning
himnot to reveal privilege, you're
coaching him And | believe that's
I nproper, and | would just ask that you
not do that anynore.

DR KHANDURI: | disagree. |It's
fully appropriate, | think

MR KUSHAN: All right.

DR KHANDURI: Let's just nove
on.

MR, KUSHAN. But you've not
identified -- there's no theory you have
why his answer could be privil eged.

DR KHANDURI : |'m cauti oning

the witness to be aware that his
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answers -- in case his answers lead to
communi cations with counsel, he should be
aware of that. That's all.

MR, KUSHAN. Well, if you hear
himsay that in his answer, you can
I nt ervene.

DR. KHANDURI: So --

MR. KUSHAN. That's the proper

way .
DR KHANDURI: -- let's just
move on --
MR KUSHAN: That's the -- no.
That's the proper way to deal with it. |If

you sense that he's going to start
reveal ing privileged communications, you
can interrupt the witness and instruct ne
[sic] not to answer. Ckay?

DR KHANDURI: It would be too
| ate by then.

MR, KUSHAN. No. [It's not.
You -- you can junmp in. It's not --

DR KHANDURI: It could be too
| ate by then. Let's just nove on.

|'ve made mny point.

MR. KUSHAN: Can you go get --
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DR, KHANDURI :  Yep.
MR. KUSHAN: -- your witness.
(Wtness returns to the
conference room)
DR. KHANDURI : Thank you.
BY MR KUSHAN:
Q Dr. Moon, do you recall the question I
asked you before the break? O --
Coul d you --

-- just before you left?

> O >

Coul d you repeat the question?
Q Yes. The question is: Dd you find
Exhi bit 2153 yourself, or was Exhibit 2153 provided

to you?
DR. KHANDURI: Dr. Moon, the
same caution.
(Wtness reading.)
A | believe this is one of the papers |

found during the literature search.

Q And do you have any recoll ection of
finding any ot her paper, besides this and the other
two papers that are cited in your declaration, that
showed that two different proteins with | ess than
90% sequence identity generated cross-reactive

anti bodi es?
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DR KHANDURI: (njection; form

(Pause.)
Q I"mgoing to read the question again to be
clear.
Do you have any recollection of -- other

t han Exhi bit 2153 and the other two papers cited in
your declaration, of a paper that you found in your
search that had | ess than 90% sequence identity --
sorry.
MR KUSHAN: Yeah, (sotto voce)
we | ost anti bodies.

Q Yeah. Al right. So let's try it one
nore tine.

So, Dr. Moon, you perforned a search for
literature that resulted in you finding, as you just
testified, Exhibit 2153. Right?

A. Yes. | did aliterature search, and I
believe this is one of the papers |I found during the
literature search

MR KUSHAN: And |'mgoing to

hand you Exhi bit 2154.

(Wher eupon, Hal ozynme Exhi bit EX2154,
previously marked, was presented to the w tness.)

DR KHANDURI :  Thanks.

Q This is another one of the papers that is
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cited in your declaration. And you addressed this
one in Paragraph 35. Right?

This is the same paper that you cited in
Paragraph 35. Right?

A | cited this paper in Paragraph 35.

Q And you relied on this paper to support
your opinion that two proteins with 90% sequence
identity or higher will generate cross-reactive --
cross-reactive antibodies. Correct?

(Pause.)
DR KHANDURI: njection; form

A | cited, in Paragraph 35, this paper,
2154, showed that two proteins with a sequence
identity of about 90%is generating cross-reactive
anti body responses.

Q And so, you relied on the information in
Exhi bit 2154 to support your opinions in your
declaration. Correct?

A Exhi bit 2154 is one of the docunents that
| relied on to prepare ny declaration.

And as outlined in Paragraph 35, this
exhibit showed that proteins wth about 90% sequence
identity generates cross-reactive antibody
responses.

Q Dr. Moon, did you find Exhibit 2154, or
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was it provided to you?
(Wtness reading.)
A | believe this is one of the papers |

found during ny literature search.

MR, KUSHAN. Ckay. |'mgoing to

hand you another exhibit. This is
Exhi bit 2155.

(Wher eupon, Hal ozynme Exhi bit EX2155,
previously marked, was presented to the w tness.)
Q And | believe this is the paper by
Trenthamthat is addressed in Paragraph 36 of your

decl arati on.
Did you rely on Exhibit 2155 to support
your opinions in your declaration?
(Wtness reading.)

A | relied on many papers to prepare ny
declaration, and this is one of the papers that |
used.

Q Dr. Moon, did you find Exhibit 2155, or
was Exhibit 2155 provided to you?

(Wtness reading.)

A | believe this is one of the papers that
found during the literature search that allowed ne
to formthe opinions outlined in the declaration,

Q And to be clear: As you sit here today,
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you have no recoll ection of any other paper that
shows two proteins with a | ow 90% sequence identity
generating cross-reactive anti bodi es?

DR. KHANDURI: (Objection; form

A Vel l, Exhibit 2153 shows proteins with --

MR. KUSHAN: | apol ogize. I'l]
wi t hdraw that question. That was
certainly inprecise.

Q QG her than the three papers that you cite
in your declaration, you cannot identify any other
paper, after you performed your search, that shows
two proteins with sequence identity of 46%to 90%
t hat generated cross-reactive anti bodi es.

DR. KHANDURI: (Objection; form

Q Is that right?

DR KHANDURI: (njection; form

A During nmy search, | may have found ot her
exanples like these, but I don't recall the specific
reports at the nonent.

Q Can you -- do you recall what proteins --
what kind of proteins they were, if you renenber a
paper ?

(Wtness reading.)
A | may have seen ot her papers al ong these

line perforned in mce, but I do not recall what

U S. Legal Support | ww. usl egal support.com 189

Petitioner Merck, Ex. 1132, p. 189
Merck Sharp & Dohme LLC v. Halozyme Inc.
PGR2025-00017



James J. Moon, Ph.D.
Novenmber 18, 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

specific protein was used in those exanpl es.

Q If you could go to Exhibit 2153, which is

t he heat shock protein paper.
Do you have that?

A Yes, | have that.

Q When you prepared your opinions in your
decl aration, did you conpare the proteins that were
di scussed in Exhibit 2153 to PH20 proteins?

DR. KHANDURI: (bjection; form

A Coul d you repeat the question?

(Pause.)

Q Ckay. M question was: \Wen you forned
your opinions in your declaration about this topic
we' ve been di scussing, did you conpare the proteins
that were discussed in Exhibit 2153 in any way to
t he PH20 proteins?

DR. KHANDURI: nbjection; form

A Coul d you be nore specific -- by
compari son?

Q Sure. D dyou -- did you see if they
were -- these proteins were enzynes |like the PH20
protei ns?

A These studi es are about use of proteins
for vaccine applications, how proteins of different

sequence identity are inducing cross-reactive

U S. Legal Support | ww. usl egal support.com 190

Petitioner Merck, Ex. 1132, p. 190
Merck Sharp & Dohme LLC v. Halozyme Inc.
PGR2025-00017



James J. Moon, Ph.D.
Novenmber 18, 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

ant i body responses.

Q Wre the heat shock proteins being used
as -- in a vaccine, or were they just being studied
because peopl e had observed autoanti bodies to be
produced agai nst thenf

DR. KHANDURI: (Objection; form
(Wtness reading.)

A In this particular report, the researchers
wer e studyi ng heat shock protein in the setting of
infection with m crobes.

And they are reporting mce can generate
anti body responses to heat shock protein.

Q Dr. Moon, did you conpare the | ength of
the protein sequences being discussed in the
Exhibit 23- -- 2153 paper to the Iength of the PH20
proteins as part of your analysis?

(Wtness reading.)

A | did not directly conpare the | ength of
t he heat shock protein to PH20 to arrive at ny
opinions outlined in the declaration.

What this paper is showng is that, as
| ong as proteins have sequence identity as | ow as
46% these antigens can generate cross-reactive
anti body responses.

And simlar principles can be applied to
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nodi fy the PH20.

Q And under the same reasoning, any two
proteins that have 46% sequence identity would al so
generate cross-reactive antibodies. Correct?

DR. KHANDURI: (Objection; form

A Thi s paper clearly reported that proteins
with a sequence identity as |ow as 46% can generate
cross-reactive anti body responses.

Q And |'mjust exploring your reasoning why
t hat suggests that PH20 proteins with 46% sequence
identity to other proteins will generate
cross-reactive anti bodies that bind to other PH20
pr ot ei ns.

Wy ?
DR. KHANDURI: (Objection; form

A Basi cal |y, these three papers, including
Exhi bit 2153, are showi ng that when you use proteins
wi th sequence honol ogy ranging fromas |ow as 46%to
90% and hi gher, they are generating cross-reactive
anti body responses.

So the sane principles could be expected
to work for nodified PH20.

Q Now, you're saying that because the two
proteins have 46% sequence identity or because

t hey' re honol ogous proteins that have 46% sequence
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identity?
DR KHANDURI: (Cbjection; form
Q I think, in your declarations, you just
refer to "sequence identity." Right?

(No audi bl e response.)
Q So if you | ook at Paragraph 34, you say:
... polyclonal antibodies
gener ated agai nst a pol ypepti de
antigen were known to
cross-react with another
pol ypepti de having as | ow as
~46 —49% sequence identity to
t he stinul ati ng pol ypepti de,
irrespective of whether the
pol ypeptides are froma
di fferent ani mal species.
Ri ght ?
So that's sequence identity you're
referring to. Correct?
A I"'mreferring to the sequence identity in
that statenent.
Q Right. And then, in the diver paper
which is Exhibit 2154, you're referring to the
exi stence of 90% sequence identity between the nouse

and human MOG proteins. R ght?
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Again, it was the sequence identity that
you were pointing to to support your opinion that
the two proteins would generate cross-reactive
anti bodies. Right?

A In this exhibit, they used nouse MOG
protein and human MOG protein with a sequence
identity of about 90%to show cross-reactivity.

Q And in Paragraph 36, regarding the
Exhi bit 2155, which is the Trent ham paper, again,
you' re using sequence identities as a basis for your
opinion that the three proteins will generate
cross-reactive antibodies. R ght?

A Thi s paper, 2155, showed that proteins
with a sequence identity 90% 95% or 98% generate
cross-reactive anti body responses.

Q So again, your opinions are based on
sequence identity as the critical question above
469®

DR KHANDURI: (bjection --
obj ection; form

A As | stated in Paragraph 37, based on
t hese reports:

... POSA woul d have
expected that polycl onal

anti bodi es generated in a
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subj ect agai nst a pol ypeptide
woul d cross-react with

pol ypepti des having as | ow as
~46 —49% sequence identity....

Q And that's true for any pol ypeptide that
nmeets that threshold of 46 to 49% sequence identity.
Ri ght ?

DR KHANDURI: njection; form

A ( Readi ng) :

... POSA woul d have
expect ed that polycl onal
anti bodi es generated in a
subj ect agai nst a pol ypeptide
woul d cross-react with
pol ypepti des having as | ow as
~46 —49% sequence identity....

Q Ckay. Now, we talked a bit earlier about
the alignnments that you -- are in your declaration
in the appendi x.

| just want to ask: D d you prepare the
alignnments that are reported in Appendi x B and
Appendi x -- yeah.

So there are three alignnents in
Appendi x B. And did you prepare all these

al i gnnents yoursel f?
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1 (Wtness reading.)
2 A Yes, | recall | prepared the alignnents
3 nysel f.
4 DR. KHANDURI: All right. Wy
5 don't we take about a five-ish mnute
6 br eak.
7 VI DEOGRAPHER:  We're going off
8 the record --
9 DR KHANDURI : Ckay.
10 VI DEOGRAPHER: -- at 4:58 p.m
11 (Wher eupon, a recess was taken.)
12 VI DEOCGRAPHER:  We are goi ng back
13 on the record at 5:13 p. m
14 BY MR KUSHAN:
15 Q Dr. Moon, did you speak with anybody on
16 the break?
17 A No.
18 MR KUSHAN. Ckay. I'mgoing to
19 mark as Exhibit 1123 an excerpt froma
20 t ext book by Janeway -- Janeway's,
21 consi sting of Chapters 8, 10, 12, 15, and
22 Appendi x |.
23 (Wher eupon, Exhibit 1123 was nmarked for
24 identification.)
25 Q This is the 8th Edition of Janeway's
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"1 munobi ol ogy, " published in 2011 -- 2012, by
Garl and Sci ence.

Yes. There are portions of Chapters 8,
10, 12, 15, and Appendix I.

Dr. Park [sic], are you famliar with the
Janeway' s | nmunobi ol ogy t ext book?

A By the way, |I'm Dr. Moon.

Q I"'msorry. I'mso --

A Yeah.

Q | -- sorry. |'ve said that a couple tines
today. | wanted to apol ogi ze.

A Ckay.

Q Dr. Moon, can | just clarify: Have you
seen or are you famliar wth this I mmunobi ol ogy
t ext book from Janeway' s?

A | may have read this a long tine ago.

Q Wul d this have been one of the textbooks
you m ght have used in the 2008 to 2012 tine frane,
or earlier versions of it?

A | don't --

DR. KHANDURI: (Objection; form

A -- recall the exact text, but | may have
seen this long, long tinme ago.

Q Ckay. Could I ask that you go to the very
back, Page 721. And if you need to -- you can take
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t he paper -- the clip off.
I"mjust going to ask you a couple
qguestions about the table that -- |'msorry.

In the directory, it's --

A What page?

Q -- Page 719. It's Figure A 2.

A So Figure A 2.

Figure A.2. Yeah, I'mlooking at that.

Q And this is a table that conpiles "Factors
that influence the i mMmunogenicity of proteins.”

And | just want to go over sone of these
characteristics and see if they are consistent with
your famliarity of this phenonmenon of
i mmunogenicity of proteins. Okay?

(No audi bl e response.)

Q Do you agree, as it's being represented in
Figure A 2, that the size of a protein can influence
t he i munogenicity of the protein?

(Wtness reading.)

A In general, size of antigen may affect
I mmunogeni city.

Q Ckay. And larger proteins are | abeled
"increased inmunogenicity."

I's that consistent with your experience?

(Wtness reading.)
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A Coul d you repeat the question?

Q Sure. Is it consistent with your
experiences in the field of imunol ogy that |arger
proteins are generally nore inmunogenic -- nore --
nore i nmmunogeni ¢ than smaller proteins?

A In general, larger proteins are nore
i mmunogeni ¢ than smal | er proteins.

Q Ckay. If you go a few rows down, there's
arowcalled "Form" and it has four boxes.

"Particulate" is described as being
i ncreased i nmunogenicity conpared to "soluble," as
tothe -- I'msorry -- yeah, particularly as
conpared -- let ne start over.

The table is describing proteins that are
in particulate formto be -- to have increased
i mmunogenicity relative to proteins that are
soluble. Is that right?

A In general, particulate formof antigens
are known to be nore inmunogeni c than sol uble
pr ot ei ns.

Q And simlarly, denatured forns of proteins
are known to be nore inmunogenic -- nore inmrunogenic
than the native formof the protein. Correct?

A In general, denatured proteins are nore

i mmunogeni ¢ than native proteins.
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Q Ckay. And the next row is describing
simlarity to self-protein.

That's addressing the self-protein
guestions we were discussing earlier today. Right?

A | see that row, "Simlarity to self
protein.”

Q And it's reporting that where a protein
has multiple differences relative to a self-protein,
that's increased i nmunogenic -- it has increased
i munogenicity. Correct?

A It's been generally known that proteins
with multiple differences are nore inmunogeni c.

Q And proteins that have fewer differences
and are nore simlar to the native wild-type protein
have decreased i mmunogenicity. R ght?

A So this is a very general table that
descri bes i mrmunogenicity of proteins.

The proteins with nultiple differences are
known to be nore i munogenic. A POSA woul d have
used proteins with fewer differences as an effective
antigen using different approaches that | outlined
in the declaration.

Q And is it correct that these are
principles that sonmeone who was a POSA in 2012 woul d

have been famliar wth?
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1 A These are general concepts in imunol ogy.
2 MR KUSHAN. Ckay. | have no
3 further questions.
4 DR. KHANDURI: We'Ill take --
5 we'll take a break.
6 Let's go off record.
7 VI DEOGRAPHER:  Goi ng of f the
8 record at 5:23 p.m
9 (Wher eupon, a recess was taken.)
10 VI DEOGRAPHER: We are goi ng back
11 on the record at 5:29 p.m
12 DR. KHANDURI :  Thank you,
13 Dr. Moon, for your tine. W don't have
14 any questions for you. W invoke the
15 witness's right to read and sign.
16 MR KUSHAN:. Ckay.
17 DR. KHANDURI : Thank you.
18 VI DEOGRAPHER: \We are going of f
19 the record --
20 DR. KHANDURI: We're off.
21 MR. KUSHAN:  Yeah.
22 VI DEOGCRAPHER: -- off the record
23 at 5:29 p.m
24 (Wher eupon the deposition concluded at
25 5:29 p.m)
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DEPONENT"' S SI GNATURE

Pl ease be advised | have read the
f or egoi ng deposition, pages 1 through 201,
inclusive. | hereby state there are:
(Check one)

No corrections

Corrections per attached

JAMES J. MOON, PH. D.

( X ) Reading and signi ng was request ed.

( ) Readi ng and signi ng was wai ved.

( ) Readi ng and signing was not requested.

Shoul d the signature of the w tness not
be affixed to the deposition, the wtness shall not

have availed hinself of the opportunity to sign or

t he signature has been wai ved.

--000- -
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2 NAME OF CASE: Merck Sharp & Dohme LLC v.
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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 _
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18 Page __ Line __ Reason __
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20 Page Line Reason =
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22 Page Line Reason
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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.

JAMES J. MOQON, PH.D.

U S. Legal Support | ww. usl egal support.com 204

Petitioner Merck, Ex. 1132, p. 204
Merck Sharp & Dohme LLC v. Halozyme Inc.
PGR2025-00017



James J. Moon, Ph.D.
Novenmber 18, 2025

© 00 N o o A~ W DN PP

I N S S N o o e e e o i o e
g A W N P O © W N O 0o M W N P O

CERTI FI CATE

|, SUSAN ASHE, a Registered Merit
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 24th day of Novenber 2025.

=

Susan Ashe, Notary Public
of the District of Colunbia

My conm ssion expires: My 14, 2028.
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