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SAN DI EGO, CALI FORNI A: FRI DAY, FEBRUARY 1, 2019
9:05 AM to 3:20 P. M

THE VI DEOGRAPHER: (Good norning. Tinme on the
record is approximately 9:05 a.m Today's date is
February 1st, 2019.

My name is Ganni Otiz of Aptus Court
Reporti ng.

The court reporter today is Linda Marquette,
al so of Aptus Court Reporting, |ocated at 600 West
Br oadway, Suite 300, San D ego, California 92101.

Thi s begins the video-recorded deposition of
Dr. Floyd Ronesberg testifying in the matter of
II'lum na, Inc. versus the Trustees of Col unbia
University in the Gty of New York. Pending in the
United States Patent and Trademark O fice before the
Patent Trial and Appeal Board.

This deposition is taking place at
12790 EI Cam no Real San Diego, California 92130.

The video and audio recording wll take place
at all times during this deposition unless all counsel
agree to go off the record. The beginning and end of
each video recording will be announced.

W11l counsel please identify yourselves and

state whom you represent.

Page 7
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MR. SCHWARTZ: M nane is Robert Schwartz from
the firmof Venable Fitzpatrick. And | represent
Colunbia in this matter, and with nme is ny coll eague
Zachary Garrett.

MR ZI MMERVAN:  Bill Zi mmerman of Knobbe
Martens O sen & Bear on behalf of Illum na and the
W t ness.

Wth me is ny partner Nate Luman and Marcus
Burch, in-house at IlIum na.

| understand that the deposition is also being
streamed in real tine to sonebody else for you. If we
could identify that person.

MR, SCHWARTZ: Yes.

MR ZI MMERVAN. Just so it's clear for the
record.

MR. SCHWARTZ: This is being streaned to John
Mur nane of Venable Fitzpatrick. And there's a
possibility that Steven Menchen will join but it's not
cl ear.

MR ZI MVERVAN:  Ckay.

THE COURT: Thank you.

WIIl the reporter please swear in the deponent
to start the deposition.

111
111
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FLOYD ROMESBERG, PH. D.,
havi ng been first duly adm ni stered an oath, was

exam ned and testified as foll ows:

EXAM NATI ON
BY MR SCHWARTZ:
Q Good norning, Dr. Ronesberg.
A Good norni ng.
Q Now, you were deposed in this case before?
A Yes, | was.
Q And is there any reason you will -- you w

not be able to give truthful testinony today?
A No, there's not.
Q You understand that unless your counsel
i nstructs you not to answer ny questions, you shoul d

attenpt to answer ny questions to the best of your

ability?
A | do.
Q And if at any tinme you do not understand ny

question, please let ne know And if you do not say
otherwise, I will assune that if you answered ny
guestion, that you understood ny question.

Is that fair?

A That is fair.
Q The other rules that we follow, of course we
went through this before, we try to talk one at a tine,
Page 9
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t hose sort of things. W don't have to go through all
of that.
Did you neet with your attorneys in

preparation for today's deposition?

A Yes, | did.

Q And what are the nanes of the attorneys you
met with?

A Marcus, Nate, and one day of Kerry, Kerry

Taylor. And then one day of Kerry, Nate Lunman, and
Mar cus Bur ch,
Q So a total of how many days did you neet with
your attorneys in preparation for today's deposition?
A Two.
Q And approxi mately how much tinme did you spend
at each of those neetings?
A Appr oxi mat el y seven hours.
Q And outside of those neetings, did you neet

with your attorneys at any other tine?

A In preparation for this?

Q Yes.

A No, | did not.

Q And did you speak to anybody el se ot her than
your attorneys about today's deposition?

A No, | did not.

Q And what did you do to prepare for today's

Page 10
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deposi tion?

MR ZIMMERVAN. |'l] caution the w tness that
you can respond generally w thout revealing the
substance of your communi cati ons.

A Qutside of neeting with the attorneys, | spent
maybe two hours, maybe two and a half hours, just
reading and thinking. Mostly reading over past materi al
fromthe last parts of this.

BY MR SCHWARTZ:

Q Ckay. And you understand that today's
deposition is for all five of the IPRs in this case?

A | do.

Q Okay. And for the record, those are
| PR2018- 00291, | PR2018-00318, | PR2018-00322,
| PR2018- 00385 and | PR2018-00797.

And you prepared a second declaration for
t hose I PRs, correct?

A That is correct.

Q And |'mgoing to put in front of you that
declaration. |It's been marked as Exhibit 1119.

(Exhibit 1119 was previously marked

for identification by the Certified

Short hand Reporter.)

BY MR SCHWARTZ:

Q Do you recogni ze this as your second

Page 11
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decl arati on?

A Yes. It appears to be.

Q And that's your signature at the end of the
decl arati on?

A Yes, it is.

Q And |'malso going to put in front of you the
mat eri al s consi dered, which was part of your
decl aration, and that's marked as Exhibit 1138.

(Exhibit 1138 was previously marked

for identification by the Certified

Short hand Reporter.)

MR. SCHWARTZ: Court reporter, do you need
one?

COURT REPORTER: It's okay.

MR, SCHWARTZ: Sorry. | guess we're one
short.
BY MR SCHWARTZ:

Q Are all of -- are all of the materials that
you relied on to formthe materials expressed in your
second declaration listed in this Materials Considered,
Exhi bit 1138?

A | believe so. This is out of ny dec, |
believe. And it certainly was correct there, so to the
extent that this is an accurate reproduction of that,

t hen yeah.

Page 12
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Q kay. |s there anything you want to change
about the Materials Considered |list today?

A No.

Q | s there anything you want to change about
your declaration today?

A No.

Q Did you do any of your own independent
searches for references outside of what was provided you
by the attorneys?

MR. ZI MMERVAN.  You can answer that yes or no.

A For this particular deposition?

BY MR SCHWARTZ:

Q Yes.
A Not for the prior depositions?
Q No. We're tal king about this deposition.

MR ZI MVERMAN: Just so we're clear, he's

tal ki ng about your declaration, not the deposition, |

assune.
MR, SCHWARTZ: Yes.
MR ZI MVERVAN:  Ckay.
A Yes. This declaration.
Frankly, | don't renmenber. | -- 1 -- 1 don't
think so. | apologize. |1've been Iooking at a | ot of

different references over the past six nonths for this

case, and | don't think there were any new ones for this

Page 13
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dec.

BY MR SCHWARTZ:

Q And if there had been new ones, would you have

listed themin your Materials Considered exhibit?

A If | used themin the dec, yes.
Q kay. And we tal ked about this last tine.
You have been an expert for Illumna in other IPR

proceedi ngs, correct?

A That is correct.

Q And you subm tted expert decl arations on
behalf of Illumna in those proceedi ngs?

A That is correct, yes.

Q And you were deposed under oath in those

proceedi ngs?

A Yes.

Q And the court reporter took down your
guestions and answers in those depositions?

A Yes.

Q And a transcript of those question and answers

was prepared; is that correct?
A Yes.
Q You never designed nucl eotides for use in

Sanger sequencing; is that correct?

A Not explicitly and -- and not anal ogs that we

then took on to exam ne in that way, but we certainly

www.aptusCR.com
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were aware of the -- of what anal ogs for Sanger
sequencing required. W |ooked at hundreds of -- we, ny

| ab, has | ooked at hundreds of nucl eoti de anal ogs, and
we have gotten close to various tines publishing results
that were consistent with Sanger sequencing
requirenments. | don't think that we ever particularly
enphasi zed t hat.

Q Ckay. But so nmy question was, is that you
never explicitly designed nucleotides for the use in
Sanger sequencing; is that correct?

MR ZI MVERVAN:  (Obj ection. Asked and
answer ed.

A That is correct.

BY MR SCHWARTZ:

Q And the sanme question. You never explicitly
desi gned nucl eotides for use in SBS; is that correct?

A No, | don't think that's correct.

How do you nean desi gned? How actively did I
have to participate in the design process?

We certainly sat around and discussed -- we
had a col | aboration with a sequenci ng conpany call ed
Hel icos. And we published a paper and -- yeah, | was
probably involved in tal king about those designs.

Q But in your |aboratory, did you actually make

nucl eoti des for use in SBS?

Page 15
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A W did not make themin ny | aboratory, but it
was in a collaboration with -- ny laboratory was in that
col | aboration, and so we had discussed it. So the
answer to your first part of your question, was | -- did
| ever help design, is yes. W then did not nmake them
in ny | aboratory.

Q kay. Please open the declaration | put in
front of you, your second declaration, Exhibit 1119.

And please turn to page 9. And pl ease | ook at
paragraph 25. And in paragraph 25 you refer to
Exhi bit 1099, which is a docunment from | UPAC, is that

correct?
A That is correct. And |"'mgoing to put in
front of you that docunment. |'mputting in front of you

Exhi bit 1099, which is entitled Nonenclature of Organic
Chem stry, Sections A, B, C, D, E F and H
(Exhi bit 1099 was previously nmarked
for identification by the Certified
Short hand Reporter.)
BY MR SCHWARTZ:
Q And carries a 1979 publication date. This is
t he sanme | UPAC docunent you referred to in your
declaration; is that correct?
A It appears to be, yes.

Q And pl ease go back to your declaration. And

Page 16
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turn to paragraph 26 on page 9. And pl ease draw your
attention to the first sentence. And in that sentence
you state your opinion that:
"The | UPAC nonencl ature

represents the standard term nol ogy

used to describe chem cal

conmpounds. "

That's what you state, correct?

A Yes. That is what is witten, yes.

Q And pl ease turn to paragraph 27. And in
paragraph 27 you state, in the last sentence in that
par agraph, your opinion is that a skilled artisan would
understand that the term"allyl ethers" refers
exclusively to the chem cal structure CH CH doubl e bond
CH. Correct?

MR. ZI MMERVAN. (bj ection. M scharacterizes
t he docunent.

You said "ethers."

MR. SCHWARTZ: Oh, excuse ne. Allyl.
BY MR SCHWARTZ:

Q Let nme ask the question again.

Your opinion as a skilled artisan woul d
understand that the term"allyl" refers exclusively to
the chem cal structure CH CH double bond CH; is that

correct?

Page 17
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MR. ZI MMERMAN:  (Obj ection. M scharacteri zes
t he docunent.
A You didn't say "ether."
BY MR SCHWARTZ:

Q | thought you just told ne that | shoul dn't
say "ether."

A No, you said "ethers" before.

Q Ckay. |'mgetting confused.

Let me read it directly fromyour docunent.

You st at e:
"As a result, in my opinion, a

skilled artisan would understand the

di scl osure of an allyl ether to

refer to the [sic] specific

nodi fi cation of a hydroxyl group

with the chem cal structure CH CH

doubl e bond CH? .

MR. ZI MMERMAN:  (Objection. M scharacterizes
t he docunent. You read it incorrectly.

MR. SCHWARTZ: \What did | read incorrectly?

MR, ZI MMERMAN:  You read referred to "the
speci fic nodification."

MR. SCHWARTZ: Referred to "a specific
nmodi fication.”

MR, ZI MMERVAN: | just want to make sure that

Page 18
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we have an accurate record.
BY MR, SCHWARTZ:
Q "1l read it again.
"In ny opinion, a skilled artisan

woul d understand the discl osure of
an allyl ether to refer to a
specific nodification of a hydroxyl
group with the chemcal structure
CH CH doubl e bond CH."

Did | read it correctly this tinme?

A You read it --

Q Thank you

A You read it correctly.

Q Thank you
Is CH CH double bond CH also referred to as

2- propenyl ?

A It can be, although it's not | UPAC.

Q What can it al so otherwi se be referred to?
MR, ZI MMERVAN: (Object as to form

A Three carbons with a double bond. | nean, |

guess | don't understand the question, what else could
it be referred to.

The IUPAC -- the IUPAC nane for that noiety is
an allyl group. Could it be propynyl [ph]? That's --

yes.

Page 19
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What el se --
addition to those two

BY MR SCHWARTZ:

Q No. | thought you were suggesting it could be

sonet hi ng el se.

A No. The nane for that conpound is allyl.

Q Ckay. But i
2- propenyl .

The question is, if | referred to it as
2-propenyl in this deposition, wll you understand |'m
referring to that structure?

A In this deposition | woul d.

The honest t

you woul d have referred to it that way before I was

t hi nking about it this -- for this deposition, | would
have just for a second been, |ike, what? Because that's
a -- yes, | would have quickly figured out what you were

tal ki ng about.
Q kay. So --

the 1979 publication of | UPAC, Exhibit 1099, the term
"allyl ether" always neans a single noiety, the CH CH
doubl e bond CH npiety, which | amcalling a 2-propenyl.

That's your understandi ng, correct?

A Not really.

MR ZI MMERVAN.  (bject as to form

are you asking what else in

it could be?

t's also referred to as

ruth is, if you would have -- if

and your opinion is that after

Page 20
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A My -- ny understanding is that this group has
al ways been referred to as allyl. [UPAC formalized it.

| don't know if this was the first formal --
formalization of that or -- but it -- that -- as long as
|'ve been working in this field, people have referred to
that as an allyl. M inpression is that they've
referred to that as an allyl for a very long tine.

| UPAC, at least in this docunent, formalizes that.

BY MR SCHWARTZ:

Q So whenever you've used the term"allyl" in
your work, you've always referred to that particul ar
structure; is that correct?

MR ZI MVMERVAN. (Object as to form

A. First of all, I will not -- w thout being
given a docunent, | wll, first of all, not say that |
haven't made a m st ake.

Secondly, | believe that | would have al ways
used themin what is the standard way. | -- | -- |
woul d hope that |'ve always used themin -- that word in
the standard way.

BY MR SCHWARTZ:

Q So in your work, whenever you referred to the
term"allyl,"” you would have always referred to that
specific group?

A Let nme be clear. Calling it the other nane,
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the propynyl, is not wong. |It's just not the accepted

nonmencl ature. |In a manuscript there's not -- in a

paper -- | don't know if you've gone through ny papers

or other papers. Wuld it surprise ne if -- that if

have used the term"allyl" or called that a "propynyl

group, " you know, wouldn't -- wouldn't necessarily have

been wong, but it's not what the standard is. It's

t he standard nane.

not

And in a manuscript there's not that -- that

standard where people will reject a manuscript because

of that. Like | said, though, | do hope that |'ve
always used it in what is the nost -- in what is the
| UPAC accepted way.

Q What about a patent? Wuld it have been

rejected if -- if that structure had been called by a

nanme ot her than allyl?

A If | were witing a patent and | wanted to be
clear, | would use the clearest |anguage possi bl e.
Q And in all of your patents, whenever you've

used the term"allyl,’

excl usi ve structure?

you' ve always referred to that

A You woul d have to show ne the patent because,
again, I'mnot sure that | haven't nade a m stake or
that, you know, a lot of times maybe I was in a rush and
| wasn't -- anytinme that | was witing any docunent,
Page 22
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patent or a manuscript, if | would have used that in an
I ncorrect way -- like, anything that | was using
maybe -- if anything was used in an incorrect way, if
someone woul d have sat down and said, "Wich do you
mean?" | woul d have chosen the very specific | UPAC
definition.
Q kay. |I'mgoing to put in front of you Tsien
whi ch has been marked as Exhibit 1013.
(Exhibit 1013 was previously marked
for identification by the Certified
Shor t hand Reporter.)
BY MR SCHWARTZ:
Q Pl ease draw your attention to page 28, and

draw your attention to line 23 that starts with "There

are several." Do you see that?
A | do.
Q And Tsien wites:

"There are several cleavable
tethers that permt renoving the
fluorescent group before the next
successi ve nucl eotide is added --
for exanple, silyl ethers are
suitabl e tethers which are cleavable
by base or fluoride. Alyl ethers

are cleavable by nercury (11)."
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Do you see that?

A. | do.

Q And pl ease turn to page 29 of Tsien.

Tsien wites:
"Typi cal
20" - -
MR ZI MVERMAN:
MR SCHWARTZ:
BY MR SCHWARTZ:

tethers are from about two to about

And

Can you point himto where?

At the very top

Q Are you with nme?
A | amthere.
Q Ckay. And Tsien writes:

"Typi cal

tethers are from about 2

to about 20, and preferably from

about 3 to about 10 atons in

| engt h. "
That's what Tsien wites, correct?
A That is what is witten, yes.
Q So Tsien, which was published in 1991, many

years after the I UPAC 1979 docunent you referred to,

uses the term"allyl ethers” to refer to noieties that

range from2 to 20 atons in |length, correct?

MR. ZI MMERMAN:  (Obj ection. M scharacterizes
t he docunent.

A (No response.)
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BY MR, SCHWARTZ:
Q That's how Tsien is using the term"allyl
ethers," correct?
MR, ZI MMERVAN:  Sane obj ecti on.
M scharacterizes the docunent with the omtted material.
A Yes. Can | spend a second to read this?
MR. SCHWARTZ: Sure.
THE WTNESS: Can | al so have a pen?
MR ZI MVERVAN:  Sure.

A No. | don't believe that's what he says.
BY MR SCHWARTZ:

Q And why don't you believe that?

A The statenment that tethers can be 2 to 20

atons or preferably 3 to 10, that refers to tethers. He
proposes several different tethers, one of which has an

allyl group init. The others do not.

Q He's referring to allyl ethers as tethers,
correct?
A He's referring to them as an exanpl e of

several tethers, of several types of tethers that he

I ncl udes.
Q Right. And those allyl ethers are from2 to
20 in | ength.
MR. ZI MMERVAN:.  (bj ecti on
111
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BY MR, SCHWARTZ:
Q That's what he states in Tsien?
MR, ZI MMERVAN.  (bj ection. M scharacterizes
t he docunent.
A | -- 1 don't believe he says that. The
statenment that you're referring to says "typically

tethers are," so he's referring to tethers in general.
He i mmedi ately before discusses, for exanple, three

t et hers.

BY MR SCHWARTZ:

Q And one of themis allyl tethers, correct?

A Yeah. |I'mnot -- that is correct. But |'m
not a legal expert, so | don't know if everything he
lists as an exanple nust satisfy this. But the conmon
reading of this would be that this length description is
referring to tethers in general.

My common readi ng of that would be that that
refers to all of the tethers, and it includes three,
whi ch woul d be a standard allyl group. So I don't see
Iin any way that it is a contradiction of including
allyl. But | read that as being referring to tethers.

Q And the tethers that he specifically points to
are allyl tethers, anong other tethers. He specifically
points to that, right?

A It is one of, | think, three exanples that he
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gave.
Q kay. And he refers to those allyl tethers,
including the allyl tethers as enconpassing from3 to
20, correct?
MR ZI MMERVAN.  (bj ection. M scharacteri zes
t he docunent.
A He does -- for exanple, I'"'mnot trying to be
difficult here, but this is just ny reading of it.

"Typical tethers,” he doesn't say which tethers. He
doesn't say each of these exanple groups of tethers
must -- can be this. He just says "typically tethers
are fromabout" -- | read that as a general statenent
about tethers.
BY MR SCHWARTZ:

Q So your opinion is that a POSA reading this
portion of Tsien would understand that tethers that he's

referring to on the top of page 29 exclude the allyl; is

that correct?

A Excl ude the allyl?
Q Yes.
A No.

MR. ZI MMERVAN.  (bj ection. M scharacterizes
the testinony.
BY MR SCHWARTZ:
Q Does it include the allyl?
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MR, ZI MMERVAN. (bj ection. M scharacterizes

his testinony.
You've got to let himanswer one question
bef ore you nove on to the next.

BY MR SCHWARTZ:

Q Does it include the allyl?

A | think it is -- he's saying that typically
tethers -- he lists a series of tethers before.
Whet her -- what the -- what the |egal requirenents are
of that, |I'mnot a | awer.

As a human being, not as a POSA, reading this,

| woul d have read this as he gives three exanpl es of

tethers, and then he says "typically tethers are this."

| think that would inply that the group of tethers that

he is suggesting are typically of these requirenents.

It's certainly not inconsistent wth including allyl,

because allyl is three carbons. And he says from about

2 to 20, which includes 3. And he says from about 3
10, which again, includes 3, so it's certainly not
I nconsi stent.
Does that answer your question?
Q Are you finished?
A I f that answers your question, yes.
Q Ckay. I'mgoing to put in front of you

anot her document.

to
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MR. ZI MVMERVAN:  Whenever you need a break.

THE WTNESS: Yeah, | apol ogi ze.

MR. SCHWARTZ: Need a break?

THE W TNESS: Yeah.

MR. SCHWARTZ: O course.

THE VI DEOCGRAPHER: We're going off the record
at 9:31 a.m

(Recess taken from9:31 a.m to

9:34 a.m)

THE VI DEOGRAPHER: All right. W' re back on
the record at 9:34 a.m
BY MR SCHWARTZ:

Q So just to close the loop on -- on -- on that
testinony, Dr. Romesberg, you agree that there is in
Tsien a description of allyl ethers as part of a group
of three tethers, correct?

You can |l ook at Tsien if you Ilike.

A No. I'mjust -- | want to nmake sure that |
understand the exact words that you used. Could you
pl ease repeat the question?

Q You agree that there is in Tsien a description
of allyl ethers as part of a group of three tethers?

A As a part of a group of three tethers?

Tsien describes using the allyl group as part

of a linker. The allyl group has three carbons. On,
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oh, no. You're asking if it's one -- sorry.
The allyl group is -- linkers with allyl
groups are one of three that he -- that he gives as

exanpl es, yes.

Q And he calls them"allyl ethers"?

A Yes.

Q Ckay.

A Let me check.

Q Page 28. Line 27.

A Yes.

Q And i mmedi ately after his disclosure of the

three groups of tethers, he tal ks about tethers that are
ranging in size from2 to 20, and preferably from about
3 to 10 atons, correct?
MR ZI MMERVAN:  Objection. M scharacterizes
t he docunent.
BY MR, SCHWARTZ:
Q Does he say that?
A | medi ately after --
MR ZI MVERVAN. Wit a m nute.
Whi ch question are you asking hinf
MR SCHWARTZ: You know - -
MR. ZI MVMERVAN.  You now have two questions
pending, and the first one is different fromthe second

one. | objected as to the first one as to
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m schar acteri zes.
Are you withdrawing the first one or asking
t he second?
MR SCHWARTZ: |'mnot w thdraw ng any
questi ons.
MR. ZI MMERVAN: Ckay. You have two questions
pendi ng, so object as to form Conpound.
Whi ch question would you Iike himto answer?
BY MR SCHWARTZ:
Q | want you to -- you agree that on page 28 of
Tsi en he describes a group of tethers and includes three
different types of groups of tethers, one of which is an
allyl ether group of tethers, correct?
A He describes three; one of which has the allyl
group as part of the tether, yes, that's correct.

Q Allyl ether. That's what he says.

A Yes.

Q He calls themallyl ethers?

A Yeah.

Q Ckay. And on the top of page 29, when he's

referring to those tethers that he's referred to on
page 28, he says that "the tethers are fromabout 2 to
about 20 and preferably fromabout 3 to about 10 atons
in length.” He wites that, correct?

A Wth the only correction that he prefaces it
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by saying "typically," but yes. There's typically
tethers, and then -- yes.

Q Ckay. Do you have any reason to believe that
when he tal ks about these tethers on the top of page 29
he is not referencing the tethers that he refers to on
page 28?

A You know, | think as the -- as just a norma
reading of this, actually having nothing to do with
being a POSA, it would seemthat he is giving a group of
exanpl es, and then he says, typically they have these
characteristics. So, you know, | think the neaning is
plain and cl ear.

Q Ckay. |'mgoing to nove on to another
exhibit. And I'mgoing to put in front of you your
first declaration in I PR 2018-00797, which was marked as
Exhi bit 1078.

(Exhi bit 1078 was previously nmarked
for identification by the Certified
Short hand Reporter.)
BY MR SCHWARTZ:
Q And do you recogni ze this docunent to be your

first declaration in I PR 2018-00797?

A It certainly appears to be.
Q And please turn to page 95.
A Page 95. [|I'mthere.
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Q And pl ease | ook at paragraph 135. | see it.
And in paragraph 135 you wite:
"Allyl linkers were common in the
prior art. For exanple, Seitz
di scl oses a cl eavable allyl Iinker
for attaching a fluorescent Fnoc
group (conpound 8b) to a nol ecul e
havi ng an am ne group
(bet a- Al a- OPac) . "

Do you see that?

A | do.

Q And that's what you wote, right?

A That is what is witten, yes.

Q And if you'd turn the page, you have sone
drawi ngs of the allyl linkers in Seitz that you're

referring to, correct?

A They are -- they are reproduced from-- from
Seitz's paper, that is correct.

Q Ckay. And the allyl linkers in Seitz
conpounds 5 and 8b are not 2-propenyls, correct? They
are not the CH -- you know, the structure that you
referred to as allyl; they are not those; is that
correct?

A No, that's not really correct.

To the extent that they are allyl ethers, they
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are 2-propynyl [ph] -- 2-propynyl ethers. They are
referring to a noiety that is characteristic of this
group of |inkers.

Q So when you were witing paragraph 135 about
the allyl linkers in Seitz, which |inkers were you
referring to in that picture?

A The ones | call out.

Q Ckay. And -- and -- and those are four carbon
i nkers there, correct?

A Can you show nme which one you're referring to?
8b?

Q 8b and 5.

A Bot h of them have -- both of them have many
nore than four carbons, those |inkers. Each of them
have the allyl group init. The allyl group is a C3
carbon unit.

Q So why don't you take a red pen and draw a
circle around the allyl ether that you are referring to
I n paragraph 135 fromthe Seitz draw ng.

A So let ne -- let ne be clear. It is not
unconmon to refer to -- the allyl group is a group. You
can incorporate it into a larger thing. And you can
then describe that larger thing as having that group in
It. You want to enphasize that that is an allyl linker.

That's a linker wwth an allyl group in it because it
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woul d tell everyone howto cleave it. It would tel
everyone why you're using it.

So are you asking nme to draw a circle around
the entire nolecule that includes the allyl group, or
are you asking ne to draw a circle around the allyl
group?

Q ' masking you to draw a circle around the

allyl ether linker that you referred to in paragraph 135

of your decla -- of your declaration.
A The entire |linker containing the allyl group?
Q Dr. Ronesberg, you referred to allyl linkers

and then you refer to the Seitz paper and you draw sone

pictures fromthe Seitz -- from Seitz, correct?
A Yes, that is correct.
Q Ckay. Let's look at figure -- at compound 5.

There's a brom ne, correct?
A There is.
Q Then there's a carbon. There's a carbon,

doubl e bond carbon, and there's a carbon attached to the

oxygen. |Is the carbon, carbon, double bond carbon,
carbon, the allyl linker?
A You nean the doubl e bond carbon, carbon,

car bon, oxygen?
Q Yes.
A The -- the -- the -- that is the Oallyl
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portion of the I|inker.

Q And |ikewi se, in Figure 8b, we have Fnoc

attached to an am no acid, attached to an oxygen. And

t hen we have a carbon, carbon, doubl e bond carbon,

carbon, oxygen. |Is the carbon, carbon, double bond

carbon, carbon, oxygen the allyl linker in conpound 8b?
A | apol ogize, but | think you are adding a

car bon.

Can | just repeat it and you tell nme if it's

correct?
Q Ri ght.
A You're referring to the carbon, double bond

car bon, carbon, oxygen?

Q Yes. Carbon -- there's four carbons in there,

correct? One of which is doub -- two of which are

doubl e bonded?

A That is correct.

Q kay. And that's the allyl linker?

A That's part of the allyl linker. That's part
of the allyl that's in the linker. Yes. That double
bond car bon, yes.

Q And that's what you're referring to when you
say "allyl linkers" in paragraph 1357

A Well, this is the source of confusion. [|'m

referring to sone |linkers and the allyl

Is referring to
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that they are allyl units in the linker. And so |'m

sinply asking, do you want ne to circle the entire

l'i nker, which you could call an allyl linker, and | did
call an allyl linker, so I'mnot trying to ply ganes, or
do you want nme to circle the allyl -- fornerly the allyl

group that is within the linker?

Q " mjust asking you when you referred to allyl
|l inkers on -- in paragraph 135, and you say that they
are common in the prior art, you refer to a paper by
Seitz. And you reproduced two conpounds, at |east, on
the left side?

A Yes.

Q Bot h of those conpounds, the allyl ethers are
four carbon conpounds; is that correct?

A An allyl group is never four conpounds.

That's a substituted allyl. Substituted allyls are
common as parts of |inkers.

And so I'msinply asking, would you like ne to
circle the entire linker or the fornerly allyl part?
|'mjust trying to be clear.

Q Where are these substituted?

A Well, there's a -- there's a carbon and a
brom ne substituted to one end of the allyl in conpound
5 and --

Q " mnot tal king about the ends of it. [|I'm
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tal ki ng about the carbons. There are four carbons in

those allyl linkers, correct, that are attached to the
oxygen?

A No. There's a carbon that's substituted onto
the end of one of the allyl -- of the allyl, and that is

al so attached to a brom ne.

Q There's a bromne. There's a carbon
There's --

A Yes.

Q -- a carbon?

A Yes.

Q There's a carbon?

A Yes.

Q And there's a carbon?

A Yes.

Q And there's an oxygen?

A Yes.

Q There were four carbons?

A You -- yes, there are four carbons there.

Q And on 8b, there's the oxygen that has the --
Fnoc am no acid has attached to a carbon?

A Yes.

Q A carbon?

A Yes.

Q A car bon?
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A Yes.
Q And a car bon?
A Yes.
Q Those are four carbons, correct?
A That is correct.
Q And that is the allyl |inker?
A It's a sub --

MR ZI MVERVAN:  Objection. M scharacterizes
his testinony.
A That is a substituted allyl linker. It is an
allyl linker -- it is an allyl group --
(Court reporter clarification.)
A | don't know. Let ne just repeat.
|"msorry. Could you just repeat the
question?
Q The four carbons that we just |ooked at in
each of the structures 8b and 5, they are the allyl

linkers that you referred to in paragraph 135 when you

say "allyl linkers were common in the prior art"?
A No, that is incorrect. The allyl linkers, as
|'mreferring to themand as | think Seitz -- Seitz was

referring to them is the entire linker. Enbedded in
that linker is an allyl group. It has three carbons and
an oxygen. If it's an allyl ether, it has three carbons

and an oxygen.
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Q And we counted four carbons.

A VWell, that's because you're counting part of
the larger linker. | nmean by that | ogic you could say
that doesn't an allyl group have a bromne in it because
there's a brom ne attached to the carbon that you're
evoki ng.

Q So the term"allyl linker" has a different

meani ng than the term"allyl ether"?

A No. Allyl is a group. You can incorporate it
into anything you want. If you're incorporating it into
a linker, it's logical tocall it an allyl linker. That

doesn't change the fact that it's an allyl group in a
linker. And you're sort of -- | guess the reason you
woul d do that is you woul d enphasi ze that there's an
allyl group in there, so if you wished to cleave it, you
know t he chem stry.

Q So allyl linker refers to a genus that
I ncl udes substituted allyls, correct?

A An allyl linker refers to a genus that
I ncludes substituted -- as |'ve just described it. 1've
never thought of it that way, but yeah, | guess. An
allyl linker could be lots of different things as | ong
as it's being used as a linker, and it has an allyl
group init. Oay. | guess |I'mokay with that.

Q And so when Tsien refers to "allyl ether
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l'i nkers" -- renmenber we | ooked at Tsien and he said --
he called themallyl ether |inkers?
A Yeah. Can | --
MR ZI MMERVAN:  Objection. M scharacterizes
t he docunent.
A Can | grab that?
BY MR, SCHWARTZ:
Q He calls themallyl ether tethers.
MR ZI MMERVAN.  Just -- objection.
BY MR SCHWARTZ:
Q Is that the sane as --
MR ZI MMERVAN. M scharacterizes the docunent.
A | would like -- | would like to see it just
because | don't want to say sonething incorrect.
And this is page 28 of Tsien; is that right?
BY MR, SCHWARTZ:
Q Uh- huh.
A So where is the specific sentence you're

referring to?

Q Li ne 28 on page 28.
A And pl ease repeat the question.
Q When Tsien refers to allyl ether linkers or

tethers, whatever word you want to use, he's referring
to the three carbon linker? 1Is that what you' re saying?

MR ZI MMERVAN:  Objection. M scharacterizes
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t he docunent.

A No. He's referring to a group of linkers
and -- that all have the allyl group init, so he's sort
of telling you how to cl eave them
BY MR SCHWARTZ:

Q In terms of nonmencl ature, though, he is
referring, then, to a genus of allyl ether linkers; is
t hat what you're saying?

A | guess you could say that he's referring
to -- he's being nondescript. He's not describing what
the exact linker is. He's telling you that whatever it
Is he's -- he's teaching you that you shoul d have an
allyl group init. And obviously the reason he's doing
that is he wants to be able to cleave it.

Do you want your red pen back? Actually, |
really |like these kind of pens.

Q "Il give it to you at the end of the depo.

kay. |I'mready to mark a new exhibit. And
|'"'mgoing to put in front of you the Ggg & Warren
paper, which was marked as Exhi bit 1046.
(Exhibit 1046 was previously marked
for identification by the Certified
Short hand Reporter.)
BY MR SCHWARTZ:
Q And do you recogni ze this docunent to be the
Page 42
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G gg & Warren paper you referred to in your declarations
in this case?
A | do.
Q And please turn to page 1968 -- 9 -- 1908 is
It? I'msorry. | knowit's confusing because they have
the date up there. It's 1904 on the left side.
And do you see on the left side there's a

reacti on scheme?

A The one | abeled (1)?

Q Yes.

A Yes, | see that.

Q And G gg & Warren uses nercury (I1) to cleave

vinyl ethers, correct?
A | believe that's right, yes.
Q And G gg & Warren does not use nercury (lI1) to

cl eave allyl ethers, correct?

A | believe that he does.

Q Can you point ne to where he does?

A This will take a mnute to find. Well, | nean
| can just -- | nean, | haven't read this -- | nmean, |'m
sure I've read this docunent. | haven't -- | nean, |'ve

read lots of them so just looking at it now, and |'m
certainly not saying this is the best exanple of it, but
it's the first -- one of the first ones that | cane

across. He's tal king about in the very opening sentence
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we have previously described the application of the
allyl ethers as a protecting group in carbohydrate

chem stry. And then he says:

"The allyl group is conveniently renoved by

| sonmeri zation" --
(Court reporter clarification.)
A Sorry.
[ As read. ]
"The allyl group is conveniently
renoved by isonerization to the

ci s-prop-1-enyl group and subsequent

hydr ol ysis."
So he's tal king about renoving allyl groups.

Q Right. But on -- on -- on the structure (1)
that he draws, the first step you said is isomerization.
That's an isonerization of a vinyl with nercury (11),
correct?

A | sonerization to a vinyl?

Q No. |Isonerization of the vinyl, correct?

A In scheme (1)?

Q Yes.

A No. He's just show ng cl eavage.

Q Oh, cleavage of the -- of the vinyl wth an
ether -- with a nmercury?

A Yeah. Because he's saying the isonerizes the
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allyl to a vinyl, and then he's -- in that particul ar
schene he's showi ng cl eavage of that vinyl.

Q Soin -- in this paper, the only place that
you can point to me where he actually discloses using
mercury (lI1) in areaction is the reaction of vinyl with
mercury (11)?

MR. ZI MMERVAN. (bj ection. M scharacterizes
his testinony and the docunent.

A So to be clear, he's referring to cl eavage.
Let ne read this, because he's probably expressly
calling this cl eavage.

He's tal king about allyl ethers wth nmercuric
chl oride and the presence of nercuric oxide. And then
he's citing sone previous workers that showed cl eavage
of the vinyl group with nmercury.

Q But he is showwng in -- in equation one a
vinyl cleavage with nercury?

A He is -- he is showing a cleave -- he is
showing -- he is show ng one step of the allyl
deprotection. And he's showi ng the cl eavage step, and
that is with vinyl. But it's -- he's clear that he's
tal ki ng about the allyl group by isonerizing to it.
But, you know, you are correct in that it would
cl eave -- these conditions would cleave a vinyl group

t hat was prepared by another nmeans as well.
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Q So the cl eavage that he shows in equation one
I s cl eavage of the vinyl?

A Yes. But he's showng lots of exanples, lots
of conpounds that are allyl groups that are reacting
wWith nercury that are -- that are deprotecting. For
exanple, ook at all the conpounds that are on the

ri ght-hand side of that page.

Q Ri ght.

A Some of themare allyls.

Q Some of themare the -- what you referred to
as an allyl. That's what you're referring to in that

specific structure?
A I"'mreferring to themthe way | UPAC does.
Q Ckay. And can you point to ne where -- in
t hose structures, in this paper, where he shows that he
Is cleaving themw th sonething other than a vinyl --
other than with the nmercury using the vinyl?
A It goes through a vinyl.
MR ZI MMERMAN.  Object as to form
BY MR SCHWARTZ:
Q That was a confusing question. GCkay. kay.
I"'mtrying to -- you're pointing ne to
structures on the right side.
And can you point to ne anywhere where he is

actually cleaving those three carbon allyls with
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anyt hi ng other than nercury?

A I'd have to I ook through this, but | think
cleaving themw th nercury was his point. | think. 1'd
have to ook to see if he tal ks about any other cleavage
mechani sns, but ny recollection is that this paper was
about ner -- cleavage with nercury.

Q kay. But that's with the vinyl. Wth the --
wth the allyls, what you're calling the allyls, the
t hree carbon groups, he doesn't show that he's cl eaving
themw th nmercury?

MR ZI MVERVAN:  Objection. M scharacterizes
t he docunent.

A | believe he does. He doesn't draw them out
in scheme (1) because that vinyl group came from an
al Iyl group.

So -- so a lot of things happened in situ.

They happen during the reaction. Miltiple steps. You
can draw one of them That doesn't nean that -- if you
go fromA to D spontaneously in a reaction, you can draw
a step fromCto Dto talk about it because maybe you
think it's interesting, but that still doesn't change
the fact that the reaction converted fromA to D
BY MR, SCHWARTZ:

Q Ckay. | understand you're going through a

reaction schenme. But |I'm asking you specifically, as
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taught by G gg & Warren, when he refers to using nercury
(I'1), he is using nmercury (lIl) to cleave the vinyl. And
then | understand you're saying that that vinyl then
goes through additional steps and you end up with --

A No. The vinyl canme fromthe allyl. So the

additional steps |'m--

Q Ckay.
A -- referring to were in the front.
Q So there were additional steps in the front,

but when he actually uses mercury (I1), he's cleaving a

Vi nyl ?
A Yes.
Q kay. You can put that away.

I"d like you to go back to Tsien.

Exhi bit 1013. And please turn to page 20.

A "' mthere.

Q And pl ease | ook at line 17.
A [''mthere.

Q And Tsien wites:

"In addition, to force the
reaction, especially with
derivatized dNTPs, it may often be
hel pful to use substantial excesses
(over stoichionetry) of the dNTPs or

to nodify other conditions such as
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the salt concentration.”
That is what Tsien wites, correct?

A That's correct.

Q And the "substantial excess" Tsien is
referring to here is an excess of the nodified dNTPs
over the DNA priner tenplate, correct?

A He doesn't say that, but | think a POSA would
have assunmed that. He said "over stoichionetry,” which
is alittle bit of a weird | anguage. But | think a POSA
woul d have interpreted -- technically, he could have
been thi nking about relative to the polynerase as well.

So | think he's just tal king about an excess
of dN -- of those dNTPs. He's not explicitly saying
whet her he refers to it as aratio to the -- to the
concentration of the pol ynerase stoichionmetry or to the

concentration of the priner tenplate. But he's talking

about in excess of a -- an increase in concentration of
t he dNTP
Q Is it reasonable to -- to understand that he
mght -- is referring to an excess over the priner
tenpl ate?
A Is it reasonabl e?
VWhat he's -- to achieve what he's suggesti ng,

you woul d not have to have that. Wat you would have to

have is an excess relative to the priner tenplate bound
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to the polynerase. So if you've got -- it's -- it's
very conmmon to add excess priner tenplate to a
pol ynerase and then add tri phosphate. The triphosphate
doesn't bind the primer tenplate. So its ratio doesn't
actually matter. They don't interact in the absence of
t he pol ynerase.

When the priner tenplate binds to the
pol ynerase, that now has affinity and provi des an
opportunity for the triphosphate to bind. So it's
really relative to that conplex that it nakes sense.

Q Ckay. But when he's tal king about it m ght be
hel pful to use substantial excesses of the dNTPs, one
excess that he is referring to could be excess over the
primer tenplate, for exanple, correct?

MR ZI MMERVAN:  Objection. M scharacterizes
t he docunent.
BY MR, SCHWARTZ:
Q | nmean, you said --
MR ZI MMERVAN. Calls for specul ation
BY MR SCHWARTZ:
Q -- that originally.
MR. ZI MMERVAN. Calls for specul ation
MR. SCHWARTZ: Ckay.
A Look, the only -- what he is suggesting is a

mechani smto increase the efficiency of incorporation.
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BY MR, SCHWARTZ:

Q Uh- huh.

A The only nmetric that matters there, in terns
of excess, is relative to the primer tenplate conpl ex
bound to the polynerase. | -- | -- 1 -- |et ne answer
this question in tw ways. Let nme answer what ny
opinion is, and then let nme take a second to think about
exactly what he was thinking. |Is that okay? To
descri be exactly what his words say, to say -- | nean,
|'mtrying to think through this.

So let ne first tell you what | think is rea
or correct or physically reasonable, and then let ne
tell you what he seens to be saying and nake sure -- and
maybe they are the sane thing.

I s that okay?

Q Vell, | think you answered nmy question. You
said that it was reasonabl e that he was tal king about an
excess of the dNTP over the priner tenplate bound to the

pol yner ase.

A. Wel |, reasonable --
Q Maybe I'musing a word that confuses you,
"reasonable.” Is a -- when a POCSA reads that, would

they understand that he is referring to an excess of the
dNTP, the nodified dNTP, over the priner tenplate bound

to the pol ynerase?

Page 51
www.aptusCR.com



© 00 N oo o b~ w DN P

N N NN NN RBP B R R R PR R R e
g N W N P O © 0O N O O M W N L O

lllumina, Inc. vs. The Trustees of Columbia

Floyd Romesberg, Ph.D. University in the City of New York

A Oh, bound to the pol ynerase. That nakes
absolute sense. | think a POSA woul d have under st ood
that -- that to achieve what -- what -- what Tsien is
suggesting, you would | ook at the concentration of
the -- the stoichiom-- the excess stoichionetry that
he's referring to, to make sense, would be relative to
t he pol ynerase bound to the priner tenplate. | believe
that's correct.

Q Ckay. And is 1,000 -- strike that.

s a hundredfold, in your opinion, a
substantial excess?

A It -- 1 -- 1 --1n this context, what excess
Is being used for is for an efficiency. [|'d have to
know exactly what deficiency challenge that you're
trying to overcome with that excess is.

I f you have sonmething that's -- if you're
trying to increase the efficiency sonething, only
marginally, only need a little, then you need |ess
excess. |If you're having to increase it a lot, then you
woul d need nore excess. So | can't answer that question
I n the absence of knowi ng what you're trying to do.

Q Vel l, when he tal ks about forcing the reaction
by having an excess of the nodified dNTPs over the
primer tenplate bound to the pol ynerase, in your

opi ni on, would a hundredfold excess of nodified dNTPs be
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a substantial excess, in Tsien's words?

MR, ZI MMERVAN.  (Obj ection. Inconplete
hypot heti cal .

A | can't really answer that. It's an excess.
It's aratio that's greater than one to one.
“"Substantial" is arelative term And so it depends on
what you're trying to -- people are trying -- what Tsien
I s suggesting that you do is if you want to increase the
efficiency of incorporation of your nodified
tri phosphate, add nore of it. That's a totally
reasonable thing to do. It's based on sonething called
entropy. The nore you add --

(Court reporter clarification.)

A Entropy. The nore you add, the nore conpl ex
you'll find, form And you formthat conplex. That's
what reacts, and that's what you're trying to do.

So it depends on a good bit on what the
affinity is. |If the affinity that you're having -- if
you have very low affinity, you would have to add nore
excess. So what substantial would be changes in that
case.

BY MR, SCHWARTZ:

Q So a PCSA reading this section of Tsien, would

t hey have an understandi ng of what Tsien nmeant when he

tal ked a "substantial excess" of the nodified dNTPs?
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A Yeah. | think -- | think they would have -- |
think they would have intuitively understood that. They
woul d not known -- they would have had to known for --

t hey woul d have had to know the particular application
and the details of what -- of -- of the triphosphate
they were using in order to put -- to nake that a nore
guantitative understanding. But they certainly would
have qualitatively understood what he was sayi ng.

Q Ckay. And this -- and this is in reference to

Tsien's SBS' s net hods, correct?

A It's in his SBS.

Q Ckay.

A Yeah.

Q So what woul d a POSA consider to be a

substanti al excess of the nodified dNTPs over the primer
tenpl ate pol ynerase conpl ex?

MR. ZI MMERVAN.  (bj ection. Asked and
answer ed.

MR. SCHWARTZ: Well, | don't believe he has
answered that question.

MR ZI MMERVAN. He's answered it tw ce now.
BY MR, SCHWARTZ:

Q Wul d a person understand what Tsien was

sayi ng when he said "substantial excess"?

MR ZI MVERVAN:  Obj ection. Asked and
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answer ed.
BY MR, SCHWARTZ:
Q Wul d he? Wuld they? Wuld a POSA
under st and what Tsien neant by "a substantial excess"?
A Not - -
MR. ZI MMERVAN.  Sane obj ecti on.
A Not quantity.
MR SCHWARTZ: You're cutting himoff. Yeah.
A Not quantitatively.
BY MR SCHWARTZ:
Q So they wouldn't know what that nunber woul d
be?
A Preci sely what that nunber would be? Wat
woul d represent "a substantial excess"?
Q Correct. That's ny question.
MR. ZI MVMERVAN: | nconpl ete hypot heti cal
A W' re mncing what "substantial" neans.
When | read this, and you're asking nme about
what Tsien neant, what he neans is that you can go to a
substantial excess to favor incorporation of the
triphosphate. | think a POSA woul d have read that as
being able to increase the concentration sufficiently to
get the triphosphate to incorporate. You can't
infinitely increase it.

So | would have to know what the
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concentrations were, and I would have to know how nuch

of a defect -- how nuch of a defect in binding you are

having to overcone in order to -- to gauge -- to put
sone nore qualitative answer to that.

BY MR SCHWARTZ:

Q kay. So in reference to Tsien's SBS net hods,

when Tsien teaches this to use a substantial excess,
what woul d a POSA understand to be "a substanti al

excess"?

Wul d they understand it to be a one-to-one

excess? Wuld they understand it to be a fivefold

excess? Whuld they understand it to be a tenfold

excess? O would they have no understandi ng about the

excess?

I"mtrying to understand what your
under standi ng of this phrase is.

MR. ZI MMERVAN: Pl ease wait. bjection
Asked and answered three tinmes now. (Cbjection,
I nconpl et e hypot heti cal .

You can go ahead and answer.

A "1l try to answer this, but honestly, | feel

i ke | have.

BY MR SCHWARTZ:

Q And this is in context of Tsien's SBS nethods,

okay. So this is not a hypothetical. He's making this

www.aptusCR.com
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statenent in context of his SBS nethods. Are you
correct -- you agree with that?

A | do.

Q Ckay. Al right. So in the context of what
he's sayi ng about his SBS nmethod, and he's referring to
"a substantial excess" of the nodified dNTP, what does a
POSA understand that to be in the context of Tsien's SBS
met hod?

MR ZI MMERVAN:  And just so we're clear,
obj ection. Inconplete hypothetical. You keep trying to
make it the whole nmethod. You haven't given himthe
specific pieces at issue, so that's why it's an
I nconpl ete hypothetical. And he's told you it differs
based on what the schene is.
MR SCHWARTZ: Al right. You have to stop
that, Bill. You can't be testifying for him please.
MR. ZI MMERVAN: The fact that you don't I|ike
his answer when he's given it three tinmes is not ny
faul t.
BY MR SCHWARTZ:
Q Do you understand ny question, Dr. Ronesberg?
MR. ZI MMERVAN.  (bj ection. Asked and
answer ed.
A To be honest, kinda. Wat "substantial"

neans, there will be limtations on it. Could you go to
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10-nol ar triphosphate? That woul d be substantial. But
you certainly couldn't achieve that.
Frankly, 1 mcronolar could be substantial if

your concentration of your prinmer tenplate were
pi conolar. That would be an excess. So -- "an excess"
Is arelative term so "substantial excess" is a
relative term | don't know what it's an excess to.
BY MR SCHWARTZ:

Q We just tal ked about that. And you told ne
t hat your understanding of it was an excess to the
primer tenpl ate pol ynerase conpl ex?

A Yes. So tell nme what the concentration of the
primer tenplate conplex is.

Q Let's take that as a 1. Let's say that the
primer tenplate conplex is a 1.

A Ckay.

Q What woul d be the "substantial excess" that
Tsien is referring to?

A What's the affinity of the triphosphate in
question for the pol ynerase conpl ete conpl ex?

(Court reporter clarification.)

A Affinity. The triphosphate in question for
t he pol ynerase conpl ete conpl ex.

Q Tsien doesn't say. So would a person not

understand what Tsien is referring to if Tsien doesn't
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say that?
A No. | believe that a person of ordinary still
in the art would have known it depends on -- on the

specific triphosphate you're tal king about. Tsien is

giving a general statenment -- point about any

tri phosphat e.

Q kay. And then what woul d a POSA under st and

about Tsien's statenent about a general triphosphate?

MR ZI MMERVAN:  (bj ection. Asked and

answer ed.

A The nore triphosphate you add, the -- you --

like -- it's likely that you'll get better

I ncorporation. That's all Tsien is saying. They are

trying to suss out what "substantial excess" means in a

quantitative sense isn't in this statenent, so there's

nothing that -- | can't provide you any nore detail

other than qualitatively what he's saying is that if you

I ncrease the triphosphate concentration, you're likely

to increase the rate of insertion.

Q And again, |I'masking you if you had a
hundr edf ol d excess of your nodified dNTP over your
stoichiometry of your priner tenplate pol ynerase
conpl ex, would a POSA understand that that is of
substantial excess as taught by Tsien?

MR ZI MMERVAN:  Obj ection. Inconplete

www.aptusCR.com
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hypot heti cal .

A It all depends on what you're -- what your
definition of "substantial" nmeans. And that is --
intuitively what that conmes fromis how nuch you need to
bind. So if you only need a little bit to bind, then
frankly tenfold is a substantial excess. |f you need a
ot to bind because it's a weak binder, then a
hundr edf ol d mi ght not be a substantial excess.

So it's just -- it's just inpossible to take
what Tsien is witing as a qualitative guide that any
POSA frankly woul d have known. You increase the
concentration, you increase the incorporation rate
probably. [It's just not -- | don't feel confortable
putting a nore quantitative statenment on it past what
|'ve tried to explain.

BY MR SCHWARTZ:

Q And that would be true for a POSA reading this
statenent in Tsien? |Is that also -- is that correct?
| s that what you're saying?

A | think a POSA woul d have known that there was
alimt at the high end that you wouldn't want to go to.
But where exactly, what would represent a functional of
substantial, a sufficient excess, he would have to know
the particular polynerase, the particular prinmer

tenplate. He would have to know what the -- the ability
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of the triphosphate in question to bind that conplex.

Q kay. So wth all of the caveats that you're
sayi ng a person woul d understand when they read this
portion of Tsien, the POSA would not be able to
quantitatively determ ne what Tsien neant by a
"substantial excess."

Is that your testinony?
MR ZI MVERVAN:  Objection. M scharacterizes
t he testinony.

A A POCSA woul d have known -- a POSA woul d have
understood that Tsien was teaching that -- if your -- if
your incorporation efficiencies weren't sufficient, he's
teaching you to increase the concentration. He's saying
that you can increase it a lot. Wat "a |ot" neans
depends on the specifics of the situation.

BY MR, SCHWARTZ:

Q But he uses a specific term "substantia
excess," right?

A Yeah. And | switched that to "a lot," because
| think that is what he's saying. And -- because they
are both sort of the sane quantitative --

Q And |' m asking you, then, what is "a lot"?
Wiat is "a lot" in ternms of if we set as 1 the
stoi chionmetry of the primer tenplate polynmerase conpl ex,

when you set that as 1, what is a | ot excess --
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MR. ZI MMERMAN:  Obj ecti on.
BY MR SCHWARTZ:
Q -- I n your opinion?

MR. ZI MVERVAN:  bj ection. Asked and

answered. | nconplete hypothetical.

A It depends -- it depends on how nuch is
needed.
BY MR SCHWARTZ:

Q And a POSA reading this woul d understand that

It depends on what is needed?

A Yeah, | think so.

Q And so they wouldn't be able to cone to any
under st andi ng of how nuch Tsien said when he said
"substantial excess"; is that your testinony?

A No.

MR. ZI MMERMAN:  (Obj ection. M scharacteri zes
t he testinony.

A It is not that they woul d have had no
understanding. | want to say --
BY MR SCHWARTZ:

Q Quantitatively, | asked you.

A Quantitatively would they have been able to
say, oh, 96-fold? No, they would not have been able to
say that. They would not have been able to say

218-f ol d.
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Q Wul d they have been able to say fivefold?
A They woul d have known fivefold is different

than a hundredfold. But no, they would not have been
able to say fivefold.

Q Ckay. Let's nove on

MR. SCHWARTZ: Wiy don't we take a short
break, because | have been going for nore than an hour.

THE VI DEOGRAPHER: All right. W're going off
the record at 10:14 a.m

(Recess taken from10:14 a.m to

10: 27 a. m)

THE VI DEOGRAPHER: We're back on the record at
10: 27 a. m
BY MR SCHWARTZ:

Q Dr. Ronesberg, if you would take a | ook at
page 38 of Tsien. And if you would | ook at Exanple 4.
And in Exanple 4 of Tsien, Tsien gives an enbodi nent of
hi s SBS net hod.

Do you see that?

A Exanpl e 4?

Q Yes.

A | do.

Q kay. And in the context of Exanple 4, he

tal ks about using 30 mcronolars of the fluorescently

| abel ed 3' -bl ocked dNTP
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Do you see that?
A Oh, let ne read it, please.
That seens to be correct, yes.

Q Ckay. So in the context of what Tsien is
teaching in Exanple 4, would you be able to determ ne
what Tsien neans by "substantial excess" of
stoichionmetry of the nodified nucleotide in the portion

of Tsien we were | ooking at?

A | would be able to give you slightly nore
clarity on it but -- but still not in any quantitative
sense, no. | would able to give you a little bit nore

clarity on it, because |I think he gives the
concentration of a lot of other things. He gives the
concentration of the natural triphosphates.

I"mlooking to see if he gives a concentration

of the polynerase and the tenplate -- on the priner
tenplate. |If he does, could you point ne to that, or do
you want me to -- single strand -- proximally.

So the single-stranded prinmed subject DNA is
present at 0.1 nolar. | don't see a concentration of a
pol ynerase being used. Regardless, that's slightly nore
clarity, because at least | could nowtell you what the
ratio of the triphosphate to the DNA priner is. But as
we' ve di scussed before, that's not particularly

rel evant.
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What woul d be rel evant would be the ratio of
the triphosphate to the priner tenplate pol ynerase
conpl ex gauged adjusted for how high -- what the
affinity of primer tenplate pol ynerase conpl ex was for
the triphosphate in question.

Q (kay. And so can you put nore granularity,

t hen, on when Tsien tal ks about a substantial excess of

the nodified nucleotide? Can you -- |ooking at Exanple
4, does that -- does that help you?
A Not - -

MR ZI MVERVAN:  (Obj ection. Asked and

answer ed.
A Not particularly. Again, the -- the critica
thing is mssing is how nuch -- it's not clear to ne

that in this exanple he's trying to overcone | ow
efficiency. So I'mnot -- |I'mnot sure what the
relationship of this exanple is to that couple of
sentences that we tal ked about that are earlier,

VWhat the subject matter of those couple
sentences were, was he's telling a reader that if your
tri phosphates are not incorporated wth sufficient
deficiency for whatever your application is, add nore
tri phosphate. You could go up to alot. | couldn't put
nore granularity on what "a | ot" neant there,

substituting "a lot" for "sufficient excess.”" And |
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can't give you nuch nore here, because | don't know what
you're trying -- | don't -- it's not even clear.

He's using this as a concentration to overcone
an efficiency that wasn't sufficient for an application.
And if -- even if heis, | don't know what the affinity
of the triphosphate for the polynerase conplex is, so |
can't gauge whether that would be a | ot or not.

BY MR SCHWARTZ:

Q So is it possible that in Exanple 4, when
Tsien tal ks about 30 m cronolar of the fluorescently
| abel ed 3' -nodified nucleotide, that he's taking into
account the substantial excess that he's referring to
earlier?

A | don't know that -- 1'd have to read to see
If he says he's taking that into account. But I
don't -- | don't see that he says that he's taking that
Into account. | see this as an exanple of a set of
concentrations that he's using as an exanpl e.

| don't -- | don't see fromlooking at it at
this instant that it's an exanple to overcome poor
tri phosphate insertion, insufficient for whatever
application he's -- a POSA mght be interested in. |
don't know if he's using this to illustrate the use to
I ncrease incorporation efficiency. | don't see that he

says that anywhere. This seens to be an exanpl e.
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Q I s one reasonable interpretation of Exanple 4
Is that he is taking that into account?

A He just doesn't address it.

Q So a PCSA, when they read this, they couldn't
understand that he's taking that into account?

A They couldn't?

MR. ZI MMERVAN. (bj ection. M scharacterizes
t he docunent.

MR SCHWARTZ: |'malso going to -- you know,
|'mgoing to ask you to not jerk your head around a | ot
when | -- when | ask questions because you're just --
you' re coaching your witness every inmagi nable way. So
pl ease --

MR ZI MMERVAN: | haven't coached the w tness
once today.

MR SCHWARTZ: You know - -

MR ZI MMERVAN:  You don't |ike his answers, so
you' re asking the questions nultiple tines.

MR. SCHWARTZ: |'mnot getting the answers

that |1'masking, and I would appreciate if you

woul dn' t - -
MR ZI MMERVAN: He is giving you answers.
MR. SCHWARTZ: |'mjust -- |I'mjust asking
you, please, Bill, don't jerk around |like you're on a,

you know, hot seat or somet hing.
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BY MR SCHWARTZ:

Q Dr. Ronesberg, you can continue, please.
A Coul d you pl ease repeat the question?
Q | s one reasonable interpretation of Exanple 4

in Tsien is that the concentrations of the nucl eotides
that he provides takes into account his earlier
suggestion to use an excess of nodified nucl eotides?

MR ZI MMERVAN:  (bj ection. Asked and

answer ed.

A | -- | find that a difficult question to
answer, because he doesn't -- there's no -- there's no
clarification on what this -- whether -- there's no

indication at all that this is being used as a
mechanism-- if this is being used in relation to that
st at enent about increasing triphosphate concentrati on.
There's a lot in this application that woul d not,
according to -- to -- to Tsien in what | believe he's
witing, that would not require you to do that.

| don't see that this is referring -- | don't
see that he -- | don't see any reason that | would have
associated this with that sanme statenent.
BY MR SCHWARTZ:

Q And again, if he is referring to using 30

m cronol ars of the | abel ed capped nucl eotide here, would

a hundredfold concentrati on excess be a substanti al
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excess that he's teaching?
MR, ZI MMERVAN.  (Obj ection. Inconplete
hypot hetical. Asked and answer ed.

A For the sane reason that we di scussed when you
were asking nme about it in the context of the other part
of the patent, | -- | -- | don't know. He's not giving
the triphosphate affinity. And as we tal ked about
there, I would not feel confortable answering that
question wi thout knowng that. He's sinply giving you a
concentration. | don't know what the affinity would be.
BY MR SCHWARTZ:

Q So there -- if Tsien doesn't provide that
information in his application, then a POSA reading his
suggestion to use a substantial excess without all the
I nformati on you say a POSA woul d need to understand
guantitatively what that would nean, if Tsien doesn't
provide that information, a reader woul dn't understand
what "a substantial excess" neans in Tsien; is that
right?

A | think a reader woul d have understood t hat
Tsien in that forner section that we were tal king about
was suggesting that insufficient incorporation
efficiencies could be in sone cases dealt with by
I ncreasing the triphosphate concentration. | don't

t hi nk there woul d have been -- | don't think Tsien

Page 69
www.aptusCR.com



© 00 N oo o b~ w DN P

N N NN NN RBP B R R R PR R R e
g N W N P O © 0O N O O M W N L O

lllumina, Inc. vs. The Trustees of Columbia

Floyd Romesberg, Ph.D. University in the City of New York
I ntended anything nore quantitative in that. | think by
"substantial excess" he sinply was saying you could
Increase it substantially. | don't think he intended to
make it quantitative. And | don't think a POSA woul d
have read anything nore quantitative than what | just
described into it.

Q kay. Let's nove on. I'mgoing to mark
another exhibit. 1'mgoing to put in front of you U S.

Pat ent No. 5,808,045 to H att and Rose. That is marked

as Exhibit 1106.

(Exhibit 1106 was previously narked

for identification by the Certified

Short hand Reporter.)

BY MR SCHWARTZ:
Q And this is an exhibit offered by Illumn
t hese proceedi ngs.

Pl ease | ook at the title of the patent.
the title reads "Conpositions For Enzyne Catal yzed
Tenpl at e- | ndependent Creati on of Phosphodi ester Bon
Usi ng Protected Nucl eotides."

Do you see that?

ain

And

ds

A | do.
Q And please turn to Colum 1 where there is a
headi ng entitled "Technical Field."
Do you see that?
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A Can | ask -- | don't recall seeing this. Have
| seen this?
Is thisinm -- is thisinny list of
Materi al Revi ew?
Q You can check
Have you seen this? You don't renenber
A | saw a |lot of papers, and | could -- | could
take a few mnutes to see if -- if it jogs ny nenory.
At this exact nmoment, it does not, so | would like to do
exactly as you just recommended. 1106.
Yes. | appear to not have seen this. |

appear to not have used this in ny dec so ..

Q So you have not seen this?

A | don't at this nonent recall seeing it, but
agai n, over the past year or so, I've read a |ot of --
|'ve read a |lot of these. At the nonent, | do not

recall seeing it.
Q kay. So again, we were at the section called

"Technical Field."

MR ZIMMERVAN: |'mgoing to object as outside
the scope of his declaration.

MR SCHWARTZ: This is -- this is a docunent
that was marked by ||l um na.

MR ZI MVERVAN:  Yes, but it's not within his

declaration. He's testified that he hasn't seen it.

Page 71
www.aptusCR.com



© 00 N oo o b~ w DN P

N N NN NN RBP B R R R PR R R e
g N W N P O © 0O N O O M W N L O

lllumina, Inc. vs. The Trustees of Columbia

Floyd Romesberg, Ph.D. University in the City of New York

It's not on his list of Materials Considered. |'m
obj ecting as outside the scope of his declaration, which
IS the proper scope for this deposition.

BY MR SCHWARTZ:

Q Do you see where it says "Technical Field"?
A No. Could you tell nme what col um?
Q One.
A Colum 1. Yes.
Q Ckay. And the patents reads:
"This invention relates to the

synt hesi s of oligonucl eotides and

ot her nucleic acid polyners using

tenpl ate i ndependent enzynes."

That's what is witten, correct?
A That is what is witten. Yes, correct.
Q And please turn to Colum 3. At the bottom of

Colum 3 there's a heading entitled "Summary of the
| nvention." Do you see that?

MR ZI MMERVAN:  Can | have a standing
objection to questions on this docunent as outside the
scope?

MR. SCHWARTZ: Sure.

A Summary of the Invention, yes, | see that.
BY MR SCHWARTZ:
Q Ckay. And the summary O the I nvention reads:
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"A nunber of nmethods have been
di scovered by which the 3'-hydroxyl
group of a deoxynucl eoti de
tri phosphate can be effectively
protected and deprotected and
wherein the protected nucleotide is
utilized by a tenpl at e-i ndependent
pol ynerase to create a
phosphodi ester bond permtting the
synt hesi s of oligonucl eotides or
pol ynucl eoti des having a desired
predet er m ned sequence. "

That's what's witten, correct?

A | read that along with you.

Q Ckay. So Exhibit 1106 relates to synthesizing
si ngl e-stranded pol ynucl eoti des, correct?

A | have not read this docunent. The part that
you just read was about -- well, it's what the words
say, so 3 hydroxyl -- a nunber of nethods have been
di scovered, hydroxyl group. Ww. |'mjust going to
read that to nyself.

MR ZI MVERVAN: And | will object as outside
the scope and calling for specul ation.

A It does not say single-stranded. It's a

t enpl at e- i ndependent pol ynerase. Singl e-stranded junps
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to mnd there. But again, | have not read this.
BY MR, SCHWARTZ:

Q Vell, we just read that the patent said this
Invention relates to the synthesis of oligonucleotides
and ot her nucleic acid polyners. Those are
singl e-stranded nol ecul es; is that correct?

MR. ZI MVMERVAN: Hold on. (Objection. Qutside
the scope. Calls for speculation. Lacks foundation.
You can answer to the extent you can.

A | -- oligonucleotides, no. | think people
refer to duplex DNA as an oligonucl eoti de.
BY MR SCHWARTZ:

Q And woul d you use a tenpl ate-i ndependent
pol ynerase to nake --

A Well, that's why | said that using -- the fact

that they are using a tenpl ate-independent pol ynerase

brings that to mnd. | don't see that it's witten
there. But it's certainly suggestive. | don't know if
it -- | haven't read this docunent, so |l -- | don't know

If that's what they are suggesting, but it certainly
conmes to m nd.
Q And DNA sequencing, whether it be Sanger or
SBS, requires a tenpl ate-dependent pol ynerase, correct?
A Sanger sequenci ng or sequencing by synthesis

requires a tenpl at e-dependent pol yner ase.
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Q W can nove -- sorry.
A Certainly -- certainly in the versions that
we're tal king about, | cannot imediately think of a
case -- could you repeat the question?

I s the question, does sequencing by synthesis
require a tenpl at e-dependent pol ynerase?

Q Yes. In the context that we are referring to
I n these proceedings.

A In the context of Tsien and the Ju patent, the
Dower patent -- you know, the problemis, is that it's
certainly an application that is certainly a use. And
that is certainly the use that |I've spent a lot of tine
t hi nki ng about .

Whet her or not there's a tenpl ate-i ndependent
application in there, I'mnot confortable saying. |
woul d have to go back and | ook at them But certainly
the sort of neat of what |'ve been testifying in ny
declaration, what | wote about in ny declaration, and
what |'ve thought about has been the use of a
tenpl ate-directed pol ynerase.

["mnot -- |I've got to say |I'mnot sure that
they didn't talk about -- | nean, there's |lots of
possi bl e ways that you coul d sequence, and |'m not
confortable wi thout | ooking at themspecifically to

address whether they tal k about other -- there m ght be
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a paragraph that says, by the way, you could do this.
And | didn't look for that. And so at the -- at the
monent, | cannot --

Q When we tal k about Tsien's SBS net hods and we
tal k about Dower's SBS s nethods and we tal k about Ju's
patents SBS net hods, they require a tenpl at e- dependent
pol ymer ase, correct?

A What | amtal king about and what |'m
testifying about and what I'mwiting in nmy declaration
about and what |'ve thought about has all been with a
tenpl at e-di rected pol yner ase.

Q Ckay. You can put that away.

["mputting in front of you a docunent
entitled "Protective Goups in Oganic Synthesis" by
G eene & Witz, which was marked as Exhibit 1101.

(Exhibit 1101 was previously marked

for identification by the Certified

Short hand Reporter.)

BY MR SCHWARTZ:

Q Have you seen this exhibit before?
A Yes, | have.
Q Pl ease turn to page 67 where there's a header

entitled "Allyl Ether (Allyl-OR )"
Do you see that?

A. | do.
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Q And please turn to page 72 of this exhibit.
And starting at page 72 and running through page 74 is a
list of references cited in this section for exanples of
the allyl ether (Al co-OR), correct?

A They -- I'mglancing at a couple -- there are
a couple | recognize, and that would be correct. |
don't know that all of themare, but there's certainly
at |least sone. | recognize the first --

Q No, I'mjust asking you if this is the list of
references that are cited in this portion of Geene &
Wit z.

A Vell, it starts at reference 27. The

references start --

Q Ri ght.

A -- two earlier, but -- but starting with
reference 27, that -- that's at the begi nning of
page 72.

Q I'"m | ooking at references 1 through 40 --

sorry -- 1 through 60. You're looking at 27 to
sonet hing el se. The reference --

MR. ZI MMERVAN.  There may be sone confusi on.
And it's at the top of 72. It starts 27.

MR, SCHWARTZ: Right.

MR ZI MMERVAN. He's tal king about where it

starts 1, mdway down that page.
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THE WTNESS: Ch. Oh.
MR ZI MMERVAN. Not to testify, but just to
get you on the sanme page.

A Yeah. No, | apol ogize. Yeah, | see. The
references start m dway down page 72.

BY MR, SCHWARTZ:

Q Ckay.

MR. ZI MMERVAN.  So now that you're | ooking at
t he sanme references, proceed.
BY MR SCHWARTZ:

Q And pl ease draw your attention to reference 18
on page 73. And this is the sane G gg & Warren
reference as Exhibit 1046, correct?

A Yes, it is.

Q Ckay. Please go back to page 68 of Geene &
Witz. And pl ease draw your attention to the header at
the bottomof the page entitled "C eavage."

Do you see that?

A | do.

Q And starting on the bottom of page 67 and
runni ng through page 72 is a collection of cleavage
reactions for allyl ethers; is that correct?

MR. ZI MMERVAN. Do you want to | ook at that
qguestion and change it? Object as to form You said

"page 67," | think you neant page 68.
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MR. SCHWARTZ: Sorry. Page 68.
BY MR SCHWARTZ:

Q You understand what section |'mreferring to?
A No. Because | was actually |ooking back at --
Q The cl eavage section

A The section titled "C eavage?"

Q Yes.

A Yes.

Q Starting at that page and runni ng through

page 72 is a collection of cleavage reactions for the
allyl ethers, right?

A It looks like it.

Q Did you review each of those cl eavage

reacti ons?

A How do you nean "review'? Did | |ook for
references, or did | just -- | certainly read this
docunent. How do you nean, did | -- did | review?

Q Did you | ook at each one of those 30 cl eavage

reactions that are listed in Geene & Wit z?

A You nean the ones that are actually listed
her e?

Q Yes.

A | read them

Q Ckay. And sitting here today, can you poi nt

to any of those cited cl eavage reactions where the allyl
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ether is cleaved quantitatively and rapidly under
aqueous mld conditions?

A Do you want ne to | ook now? | did |ook at one
point. And | think if one would have satisfied that, |
woul d have taken it out and used it as a reference.

Since | did not, ny guess is that there's not. So |'m

confortable saying ny guess is there is not. I|f you
want nme to ook and confirmthat, ['lIl do so.
Q But your understanding is that you did | ook

for one and you didn't find one?
A That is nmy understandi ng.
Q (kay. You can put that away.
["mputting in front of you the Metzker paper
t hat was marked as Exhibit 1016.
(Exhibit 1016 was previously marked
for identification by the Certified
Short hand Reporter.)
MR. SCHWARTZ: Sorry.
BY MR SCHWARTZ:
Q Pl ease turn to page 4263. And on the right

side of page 4263 is a header entitled "Term nator

screen.”
Do you see that?
A | do.
Q And Table 2 summarizes the data for the
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term nator screen, correct?

A It does so in a way. M recollection is when
| read this, | didn't quite understand how it
summari zed, but yes, it sunmarizes.

And do you want ne to explain what | nean by

t hat ?

Q Well, et nme ask the next question. About
five ines dowm in the term nator screen section there

IS a sentence that starts with "I nhibition was

reveal ed. "
Do you see that?
A | do.
Q And Met zker writes:

"I nhi bition was reveal ed when the
presence of the test conpound
prevented the pol ynerase from
I ncor porating the natural
nucl eoti des."

That's what Metzker wites, correct?
A That is what is witten.
Q So if a test conpound is an inhibitor, there

won't be any term nati on bands on the gel because it
w Il not incorporate the three capped nucl eoti des,
correct?

A No. Are you asking inhibition the way it's
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defined in the sentence that you just read, or are you
asking a broader statenent about a conpound that acts as
an inhibitor?

Q Let's start wwth the way that he uses the term
“inhibitor."

A The way -- so he's using -- so there are two
types of inhibitors. One is sort of a nonspecific
inhibitor. It just inhibits all of the activities the
pol ynmerase m ght have. And your comment is probably
right there. So it would sinmply prevent DNA synthesis.
So you would see a very strong prinmer band with very
little extension or maybe just extension that's all very
faint.

Q Ckay. So it -- there won't -- there won't be
a term nation band?

A In that -- well, there would be. There m ght
be. But they mght just be faint because over -- the
entire synthesis is |ess.

Q And -- well, I"msorry. Maybe | don't
under stand you here, because Metzker is saying that:

"I nhi bition was reveal ed when the
test conpound prevented the
pol ynmerase fromincorporating the
nucl eoti de. "

A Yeah. So what he nmeans is a nonspecific
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inhibitor. So what he neans by "prevent" is he's
reducing the ability of the polynerase to incorporate --
to have any of its functions. No inhibitor is perfect.
|t depends upon the concentration. So you can get
partial inhibition. You can get full inhibition.

If you had a partial inhibition, you would

still get your term nation bands, but they would all be
fainter because they would all be -- that would be
partial inhibition. If it were acting as a full-blown

potent inhibitor with conplete inhibition, you would get
no extension at all.

Q And if it -- if it -- if it was a full-blown
i nhibitor, you wouldn't get a failure band either
because you didn't get any bands, right?

A You woul d get no -- you would get no DNA

synthesis at all.

Q Ckay.
A | don't know what a failure band is.
Q That's what Dr. Menchen refers to as -- as the

band bel ow the term nati on band.

A Hi s test efficiency band?

Q Efficiency band. You wouldn't get that band
when you had full failure in ternms of inhibition,
correct?

A If you were getting no DNA synthesis, that's a
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band that results from DNA synthesis, so if you're
getting no DNA synthesis, you would not get that band.
Q Ckay. So when you have -- when you have tota
I nhi bition, you wouldn't get any band, except for
per haps the band at the bottom of the gel?
A Again, we're tal king about two types of
I nhi bition, and you suggested that we first tal k about
the specific inhibition that --

Q Met zker .

A -- that Metzker --
Q Yes.
A -- 1s describing here?
Correct.
Q Ckay. And please turn to page 4262. And

pl ease | ook at Table 1. And please draw your attention
to the colum | abel ed "PFU exo m nus DNA pol yner ase. "
Do you see that?

A | do.

Q And pl ease | ook at the bottom of the colum
where Metzker tested incorporation ddATP, ddGIP, and
ddTTP.

Do you see that?
A | do.
Q And Met zker reports inconplete termnation for

t hese ddNTPs using PFU (exo-) DNA pol ynerase, correct?
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A That is what the table says.
Q Ckay. And pl ease | ook at page 4263 again.

And pl ease draw your attention to the left side of the
page. And please draw your attention to the last full
sentence on the left side that starts with PFU m nus --
sorry. Strike that. "PFU (exo-) DNA pol ynerase."
Do you see that?
A | do.
Q And Met zker wites:
"PFU (exo-) DNA pol ynerase was
excluded fromthe oligo tenplate
assay since a ddNTP concentration
that yielded conplete term nation
for this enzyne coul d not be
identified.”
That's what Metzker wites, correct?
A That is what is witten, yes.
Q And pl ease draw your attention to Table 2,
Met zker's screening assay. Metzker did not test the

3' O capped nucl eotides with PFU (exo-) DNA pol ynerase,

correct?
A PFU is not |listed in Table 2.
Q Ckay. And so Metzker nmakes cl ear that he

abandoned the use of PFU (exo-) DNA polynerase in this

screeni ng assay because it was only capabl e of
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I nconpl ete term nation, correct?

A Actually not. He -- what he says is he
abandoned it -- he excluded it fromthe oligo tenplate
assay, which was one of three that he used. And so
|'d -- 1'd have to think -- I'd have to read nore to see
i f he abandoned it fromall of the -- all three of the,
assays, but what you just read says that he excluded it
fromthe oligo tenpl ate assay.

Q Because of inconplete term nation?

A He says since a dideoxy NTP concentration that
yi el ded conplete termnation for this enzynme coul d not
be identified.

Q And he does not then go forward with it in

Table 2 where he tests the 3'-nodified nucl eoti des,

correct?
MR. ZI MMERVAN.  (bj ection. Asked and
answer ed.
A It is not in Table 2.

BY MR SCHWARTZ:

Q Ckay. OCkay. Please go back to page 4262 and
pl ease draw your attention to the left side of the page
where there's a header entitled "Pol ynerase
I ncor poration assays."

Do you see that?

A. | do.
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Q In this section Metzker is describing the

conditions he used for the DNA incorporation assays,

correct?

A For -- for, | believe, two of the assays he
I S.

Q And pl ease | ook around 11 lines down in this

section, where there's a sentence that starts wth "For

t he second assay.” Do you see that?
A | do.
Q And Met zker writes:

"For the second assay, designated
the '"oligo tenpl ate assay'
[ P32] -1 abel ed [sic] universal priner
was anneal ed to an oligonucl eoti de
tenplate (0.05 piconobles to 0.1
pi conpl es respectively per 5
mcroliters) in the sane fashion."
That's what Metzker wites, correct?
A That is what is witten.
Q And if you | ook down to the next paragraph,
Met zker writes:
"For each reaction, 5 mcroliters
of the anneal ed priner tenplate
sanpl es were di spensed into separate

tubes containing 5 mcroliter
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m xtures of each enzyne and
nucl eotides in their special
buffers.™
MR ZI MMERVAN:  Objection. M scharacterizes
t he docunent.
BY MR, SCHWARTZ:
Q “In their specific buffers.”
MR ZI MVERVAN:  Objection. M scharacterizes
t he docunent .
MR SCHWARTZ: Are you saying | read it wong?
MR ZI MVERVAN:  Yes.
BY MR SCHWARTZ:
Q Then I'll read it again.
"For each reaction, 5 mcroliter
aliquots of the anneal ed priner
tenpl ate sanples were di spensed into
separate tubes containing-five
mcroliter mxtures of each enzyne
and nucleotides in their specific
buffers.™
Met zker wites that, correct?
A That is what is witten.
Q And so the total volune of the tenplate priner
enzynme nucleotide m xture in these assays is 10

mcroliters, correct?
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A. It would seemto be. Let's leave it at -- he
said -- he then goes on in the next sentence to say:

"The final buffer conditions,
concentrations" -- yeah, he doesn't -- it would say they
woul d be seemto be 10 mcroliters.
Q Right. First he talks about 5 mcroliters of
the oligonucl eotide tenplate, and he -- and he tal ks

about then 5 mcroliters of the remaining material s.

Correct?
A That woul d seemto be correct.
Q And that 5 plus 5is 10 mcroliters, correct?
A Do you want ne to calculate that?
Q ["'mnot trying to be tricky here. |'mjust
trying to get -- you know, I'mgoing to ask you to do a

cal cul ation, a very sinple calculation, but we have 10
mcroliters, correct?

A But this is not the sinple calculation you
want nme to do?

Q It's not nmuch harder than that but -- no. |
just want you to agree first that we're tal king about 10
mcroliters of a reaction vol une.

A To the best of ny know edge, 5 plus 5 is 10.

Q kay. And so I'mgoing to put a piece of
paper in front of you.

A | thought you m ght do that.
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Q So let's just wite down that the total vol une
Is 10 mcroliters. And Mtzker says that he used 0.05

pi conol es of priner, correct?

A 0.05 to 0.1 piconole of primer respectively.
So primer was annealed to -- so, yes, 0.05 piconole of
pri mer.

Q O prinmer

A Ckay.

MR ZI MVERVAN:.  Just so we have a clear
record, you're asking himto assune that concentration
of primer, .05 as opposed to --

MR. SCHWARTZ: |'masking himjust to -- just
to -- not to assune anything, just to say this is what
Met zker has in his assay.

MR. ZI MMERVAN.  And he took -- but he told you
It was a range.

MR SCHWARTZ: No, he didn't tell nme in a
range. Ckay. He told ne that -- he tal ks about
pi conole of the prinmer. And then the other one was for
the tenplate. So | asked himspecifically about the
primer, and Dr. Ronesberg agreed with me that it was .05
pi conol e of prinmner.

BY MR, SCHWARTZ:
Q Is that correct, Dr. Romesberg?

A In this particular section, that is correct.
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Q kay. And -- and -- and Metzker used in

Table 2, 250 mcronolars of the nodified nucl eoti des,

correct?
A In Table 27
Q Yes.
A That is correct.
Q kay. So you can wite that down. 250

m cronol ars of the nodified nucl eotides. And 250

m cronolars is equivalent to 250 mcronoles per liter,

correct?

A 250-m cronolar is equal to 250 m cronol es per
liter.

Q kay. And 250 mcronoles per liter is
equi val ent to 250 nanonoles per milliliter, correct?

A You di vi ded each by a thousand.

Q So that's correct?

A | -- so you said that 250 mcronoles -- |I'm

going to wite this down.

Q Yes.

A 250 m cronol es per --

Q Liter

A Per liter, is equal to 250.

Q Nanonol es per mlliliter?

A That is correct.

Q And 250 nanonoles per mlliliter is equival ent
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to 250 piconoles per mcroliter?

A 250 piconoles per mcroliter is correct.

Q Ckay. So since the total volune of the assay
s 10 mcroliters, that neans that there is 2500
pi conol es of the nodified nucleotide in his Table 2

assay; Is that correct?

A It would be 10 tines 250.

Q That's 2500 piconoles in the Table 2 assay,
correct?

A | believe that is correct.

Q kay. That's of the nodified nucleotide?

A That is of the nodified nucleotide.

Q And as we determ ned, the anount of priner in

the assay is 0.05 piconoles, correct?

A That is correct.

Q So 2500 divided by .05 is 50,000, correct?
A Sounds right. Did you want ne to --

Q | don't want you to guess.

A Al other things being equal, | have a

cal cul ator on ny cell phone. Can | use it?
Q OF course.
A It's like confort.
You asked for 2,500 piconoles ratio to 0. 05,
correct?

Q Yes. Piconol es.
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A That nunber is 50, 000.
Q Ckay.
A That ratio.
Q So Met zker used a 50, 000-fol d excess of the

nodi fi ed nucl eotide over the primer in his Table 2
assay, correct?

A | don't know. And the reason | don't knowis
earlier | alluded to that | wasn't sure exactly how
Table 2 summarized. So here's the confusion. | was not
able to figure out if Table 2 referred to only the
ol i gonucl eoti de tenpl ate assay or the ML3 | ong synthesis
assay. | don't think he actually gives clarification on
t hat .

It certainly is in part reflective in a way
that | couldn't suss out how much of it was contributing
from whi ch assay, because there are certain assays where
they didn't agree, yet he gave thema value in this
assay. So for exanple, the 3" -- the -- well, there
were several exanples.

| could not find a spot where it says the
Table 2 canme fromthat first screen, which is the M3
screen, or the second screen, which is what he calls the
oligo tenpl ate assay, or, for that matter, the third
screen which he called the biotinylated assay. | could

not find clarification on which data |led to Table 2.
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A big part of the paper is the oligo tenplate
assay that you are describing. These concentrations are
right for that assay. Presumably they went in sone way
to collecting the data from Table 2. But the data that
you're describing is fromthe oligonucl eoti de assay.
| mput atively two assays could go into this data for
Table 2 for all of the conpounds except the nitrobenzyl
termnator, in which case three assays led -- this is a
sunmary of three assays.

Q But you do agree for the oligo tenpl ate assay,
according to the cal culations we just did, and the
description of the assay conditions in Metzker, he used

a 50, 000-fold excess of the nodified nucl eotide over the

tenplate -- over the priner, correct?
A That is correct, yes.
Q Yeah. [|'mgoing to mark those as 2139.
A These?
Q Yes.

MR, SCHWARTZ: 2139.

2139.

(Court reporter clarification.)

(Exhi bit 2139 marked for

Identification by the Certified

Shor t hand Reporter.)

THE WTNESS: That nmay be the nost inportant
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thing I've ever witten.
BY MR SCHWARTZ:

Q ["'mgoing to put in front of you another
exhibit. [It's a docunent entitled "DNA Sequence
Det erm nati on Usi ng Exonucl ease-Defi ci ent PFU DNA

Pol ynerase in a Cycle Sequencing Fornmat" by Hedden,

HE-DDEN et al., which was marked by Il um na as

Exhi bit 11009.
(Exhibit 1109 was previously marked
for identification by the Certified
Short hand Reporter.)

BY MR SCHWARTZ:

Q Have you seen this docunent before?

A. | believe so. | believe this is a docunment

t hat shows a bunch of abstracts. And | believe, yes.

Best | can tell, this -- | have considered this in ny

decl arati on.
Is this on ny declaration list?
Q | just want to draw your attention to the

third sentence in the abstract.

A I"'msorry. Can | ask you, is this on ny
declaration |ist of declar -- articles that |
considered? | believe | considered it. | don't see it
on my |ist.
Q I was just asking you whether you had seen
Page 95
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this docunent before, and | think you said you had.

A Well, | nmean, that's always the problemis
that a ot of these docunents | ook the sanme. | believe
that | have.

Q kay.

A | don't see it onny list, but |I believe -- |
believe that | considered it.

Q Ckay. And | want to draw your attention to
the third -- the third sentence in the abstract, which

starts with "W have chosen to use.” Do you see that?
A | do.
Q And it reads:

"We have chosen to use 3'-5 prine
exonucl ease deficient Pyrococcus
furiosis (PFU) polynerase, because
It shows no discrimnation agai nst
al pha-thionucl eotides. This allows
the efficient |abeling of the
sequenci ng reactions wth S35-dATP."
That's what's witten, correct?
A That appears to be, yes.
Q So in Exhibit 1109, the authors used 35S-dATP
and PFU pol ynerase to nake S35 | abel ed nucl ei ¢ aci ds,
correct?

A That is by definition, correct.
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Q
A

sequencing format so ...

Q "' mjust asking you whether or not 35S-dATP
that's not a di deoxy nucl eotide?

A No.

Q kay. And incorporation of 35S-dATP by PFU
DNA pol ynerase will not result in chain term nation,
correct?

A That is correct.

Q
putting in front of you the Metzker 1998 paper that was
previ ously marked as Exhibit 2131.

BY MR SCHWARTZ:

Q Have you seen this paper before?
A Yes, | have.
Q And please | ook at Figure 3 at the bottom of
t he page on page 816.
A "' mthere.
Q And you' ve seen Figure 3 before?
A | have.
Q And pl ease focus on the | anes that are | abel ed

And S35 dATP is not a ddNTP, correct?

No. But they are using it in a cycle

"' mgoing to nove on to another exhibit. [|'m

(Exhibit 2131 was previously marked
for identification by the Certified
Short hand Reporter.)
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5, 25 and 50 mcronolars. Do you see that?

A. | do.

Q In this experinent, Metzker is increasing the

concentration of 3'-O nethyl-dATP from5 to 50
m cronol ars, correct?

A. That is correct.

Q And the enzyne used in this experinent is

AW-RT, correct?

A. That is correct.

Q The enzynme used in this experinment is not

vent (exo-) polynerase, correct?

(Court reporter clarification.)

Q Vento (exo-) pol ynerase, correct?
A That is correct.
Q And t he hi ghest concentration of

3'-Onethyl -dATP used in this experinent is 50
m cronol ars, correct?

A That is correct.

Q At 50 mcronolars, the 3 -0 nethyl-dATP
produces conplete term nation, correct?

A In the case where you do not have

contam nati ng dATP, in other words, |lane B of the 50

m cronol ar sanple, correct.
Q Yes. And | amreferring to the | ane B's.

A Ckay.
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Q So all of nmy questions relate to | ane B.
Ckay?
A Ckay.
Q And so again, at 50 mcronolars the

3' - O net hyl - dATP produces conplete termnation in the

absence of the contam nant, correct?

A There m ght be a trace amobunt of -- of a N
m nus one band there. It would be arguabl e whet her
that's a shadow of the strong band above it. | would

not feel confortable nyself sitting here saying that

there's none, that it's only conplete termnation. It's
certainly domnating -- and it mght be conplete. |[|'d
have to see the gel. And --

Q Ckay.

A Frankly, it's not the experinent to actually

test that, because if you really wanted to say there's
no N m nus one band, you would run the gel nuch bigger.
You woul d get rid of the shadow. It's neither here nor
t here.

Q Ckay. But Metzker does not show t hat
I ncreasing the concentration of 3' -0 nethyl-dATP above
50 m cronol ar increases termnation, right?

A He only --

MR ZI MMERVAN. Wi t.

A In this figure he only exceeds -- he only goes
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up to 50 m cronol ar.

BY MR SCHWARTZ:

Q Right. So he's not testing anything greater
t han 507

A In this figure.

Q Ckay

A | -- I -- 1 don't think anywhere -- actually,

there are higher concentrations in other parts of the
paper. But for the gel in question that you're
referring to, then that is correct.

Q Ckay. And 50 mcronolars is five tinmes | ower
t han the concentration of nucleotides that was tested in
Table 2 of Metzker 1994, correct, where it was 2507

A G ven the caveat that we already described for
the oligo, nmeaning that if you're asking in tenplate --
for any of the data in Table 2 that cane fromthe oligo
tenpl ate assay, the second assay descri bed by Mt zker
where we figured the concentrations, which are now been
entered into the record, that statement is true.

Q Well, actually, if you go back and | ook at
Met zker 1994 and | ook at Table 2, he says that all of

t he conpounds were assay --

A |"'msorry. Could | have a second to find --
Q Sur e.
A -- the Metzker paper?
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Here. Table 2, yes.
Q And he says in the legend that all of the
conmpounds were assayed at a final concentration of 250

m cronolars. That's what he states, right?

A Yes.
Q Ckay
A Sol -- I'msorry. | thought the question was

related to the amount of primer present.

Q No. No. |['monly asking you whether or not
in Table 2 Metzker tested the nucleotides at 250 --

A Yes.

Q -- mcronol ar.

kay. And when you conpare the 50 m cronol ar

that was tested in Metzker 1998, that's fivefold | ower
concentration than the nucleotides -- the nucleotide

concentrations tested in Table 2 of Metzker 1994,

correct?

A 250 divided by 50 is 5, correct.

Q Let me go -- ask you to go back to Metzker
1998. And |l ook again at that figure. | see it's right

in front of you.

There is no experinental data in Figure 3 of
Met zker 1998 showi ng that increasing the concentration
of 3-O nethyl -dATP [sic] above 250 m cronol ar has any

effect on incorporation efficiency of 3-0O nethyl-dATP
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with AWMV reverse transcriptase, correct?

A He goes up to 50 m cronol ar.

Q So you agree there's no experinmental data for
anyt hi ng above 50 m cronvol ar?

A That is correct.

Q And there's no experinental data in Figure 3
of Metzker 1998 show ng that increasing the
concentration of 3-Oallyl-dATP above 250 m cronol ar
woul d have any effect on the incorporation efficiency of
3 Oallyl dATP wth vent (exo-) polynerase. There's no
experinmental data in this figure, correct?

A There's no experinental data -- there's no

data. There's no nention of Oallyl in this paper at

all. | never suggested there was.
Q Ckay.
A | guess passively aggressively saying | wasn't

t he one who suggested that there was.

Q kay. Let's go back to Metzker 1994.
A Yeah.
Q And please turn -- for the record, that's

Exhi bit 1016. Please turn to page 4265. And pl ease
| ook at Figure 4 and, in particular, at Figure 4B. And
you reviewed Figure 4B, correct?

A | did, yes.

Q And please ook at lanes 7, 8, and 9 in Figure
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4B.
A So there are two Figure 4B, 7, 8, and 9s.
Q On the right side.
A They are both on the right side. One is --

there are four different polynerases. So it's an upper
panel of B and a | ower panel of B.

MR. ZI MMERVAN. The top one and the m ddl e one
are both | abeled B. And they --

MR. SCHWARTZ: h.

MR ZI MMERVAN. -- both have 7, 8, and 9.
BY MR SCHWARTZ:

Q I"'msorry. Let's |look at the one that's in
the m ddl e.

A The m ddl e one.

Q Correct.

A So just to be clear, we're | ooking at

vent (exo-)?

Q Yes, uh-huh.

A Ckay.

Q And the data shown in lane 7 through 9 in that
figure are for 3' -Onethyl-dTTP, correct?

A That is correct.

Q There are no experinents in Figure 4B using
3'-Callyl-dATP, correct?

A. That is correct.
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Q And there's no experinental data in Metzker
1994 showi ng that increasing the concentration of
3'-0Oallyl-dATP above 250 m cronol ars increases the
efficiency of incorporation of that nucleotide with
vent (exo-) polynerase, correct?

A There was only one concentration of O allyl
ever exam ned, and that was 250. So there was nothing

above or bel ow that.

Q And that's true for any of the enzynes tested,
correct?
A | -- 1 think so. I'd have -- 1'd have to

reread this to be careful, but | think that, frankly,
the description of Oallyl is rather brief. He says
it's incorporated. And | don't even think that he -- |
t hi nk you have to go back and | ook at the materials and
met hods to figure out that it was only done at 250

m cronol ar.

And | think that for any polynerase that he
then used -- it's frankly a little bit of a m xed thing
because he sw tches pol ynerases around. He then
characterizes in Table 2 the behaviors, so he nust have
exam ned each of those pol ynerases.

Q Right. But |I'mjust asking you whether --
there is no experinental data in Metzker 1994 show ng

that increasing the concentration of 3-Oallyl-dATP
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above 250 m cronolar increases the efficiency of
I ncor poration of that nucleotide by any of the enzynes
he tested?

A As | said, he only exam ned a single
concentration of 250 m cronolar. He doesn't exam --

exam ne | ower concentrations or higher concentrations.

Q So that's a yes, correct?
A Yes.
Q Ckay. And if you go back to Table 2, Metzker

tested eight different 3'-O nodified nucleotides with
eight different enzynes in these assays, correct?

A In Table 2 there are ei ght anal ogs reported
wth eight different pol ynerases.

Q And different 3'-Onodified nucl eotides gave
different results both when tested agai nst the sane
pol ynmerase and when tested with different pol ynmerases,
correct?

A |"msorry. Could you -- did you say the sane

3'-nodification gave different results? |Is that --

Q Yes.
A | think that the only case that that's
provided -- that's the only case where it's possible,

because it was only tested with T, and that is with
conmpound -- he | ooked at the O-nethyl and -- he | ooked
at O nethyl-dTTP. And he | ooked at O net hyl - dATP.
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Sorry.
Q That's correct. | think you said that
correctly.
In fact, 1'll ask you the question.
A Yeah. Conpound 1 and conpound 8.
Q So Met zker showed that the sane pol ynerase

with the same 3'-O-nodification but with different bases
gave different results, correct?

A He provided a case where it did.

Q And Met zker taught term nation asterisks for
the 3'-Oallyl-dATP wth vent (exo-) polynerase?

A I"'msorry. Could you repeat the question?

Q Met zker taught term nation asterisks for the
3'-Oallyl-dATP with vent (exo-) polynerase?

A Term nation asterisk, that's correct.

Q Wul d a POSA reasonably expect the
3'-Oallyl-dTTP to be incorporated by vent (exo-)
pol yner ase?

A Yeah, | think a POCSA woul d have expected that.
Sorry. Make sure | answered the question. You asked

woul d a POSA have expected the Oallyl T analog --

Q Correct.

A -- to be incorporated by vent?

Q Yes.

A | think he woul d have expected it to be
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I ncor por at ed.

Q Wuld it surprise you if 3 -Callyl-dTTP is
not incorporated by a vent (exo) polynerase?

A To the sane extent that it surprised Metzker

that the T analog of the O nethyl was not incorporated

the sanme as the A analog. | think that to the sane
level it would surprise ne. | guess it would depend on
how different they were. |If they were orders and orders
of magnitude different, | would be very surprised.

If they were twofold different or 1.5-fold

different, | would be very nuch | ess surprised. Meaning
there will be small variation. | don't think it would
be variation that rose to the | evel of conpeting -- of

the difference between a correct pair and a mspair, for
exanpl e.

Q And why would it surprise you if
3'-0Oallyl-dTTP was not incorporated by vent (exo-)
pol yner ase?

A Vel |, because pol ynerases recognize -- there's
two things that's going on when a triphosphate's
I ncorporated. One is the polynerase is pairing the
nucl eobase part of the incomng triphosphate. That's
the part that differs between them G C, A or T. And
it's testing it for sanpling for hydrogen bonding to
whatever is in the tenplate. So Glikes to pair with C
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Alikes to pair wth T. So it's sanpling that. And if
it satisfies that, then it's favorable, and it
contributes to it incorporating.

Now, the polynerase is also sanpling
everything else in the triphosphate, and those have to
be accommbdated as well. In all of these anal ogs, the
nucl eobase portion is the sane. So it's sanpling a G
pairing wwth a Cand A pairing wwth a T, and it's
presumably contributing favorably when it's correct and
di sfavorably when it's incorrect, independently of
what's going on at the sugar.

Now, at the sugar the polynerase is a little
surprised. It doesn't have its expected hydroxyl group
there. 1It's got this blocked hydroxyl group. That
Wwll -- presumably that could interfere wth the
pol ynerase's recognition to sone extent. But one would
expect it to be independent. One wouldn't expect it to
not be i ndependent certainly.

And so you're satisfying a GC or you're
satisfying an AT. And you're getting sonme penalty for
having an O-nethyl or an Oallyl there. And whatever
that penalty is probably doesn't inpact the -- the
favorability of a correct pair. So if you're formng --
so the -- the ability to tolerate the 3'-nodification at

first principle would depend on what the nucl eobase
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pairing was. And as long as it was satisfied correctly,
it's good.

So whatever -- to whatever extent it's
interfering wwth the synthesis -- to whatever extent
It's interfering with the insertion of T against A you
woul d expect it to interfere or not to interfere to a
simlar extent with the insertion of G against C,
correspondingly C against G and A against T, so al
four possibilities.

s that clear?

Q Wll, | guess. That is your answer as to why
you woul d be surprised that the T was not i ncorporat ed.
That's -- that was your answer to why that you were
sur prised?

A That | -- that | would be surprised if they

were dramatically different, yes.

Q Vell, | asked you about incorporated versus
not incorporated. | didn't ask you about dramatic
differences. [It's just incorporated versus not

I ncor por at ed.

A Vel |, now you' re asking ne about whether 1'd
be surprised or not, so |l would |like to be a little
careful about what is surprising nme or not surprising
me. There's very little detail in this paper,

I ncorporated and not incorporated. | guarantee you
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that's not in an absolute sense correct.

It's -- there was sone trace anount in the
cases you're calling that incorporated. Mybe it was
bel ow your detection limt. | don't know what the
detection limt was, so | can't really gauge that.

Things aren't that black and white, so | would have to

know. In order to really be -- to knowif |I'm
surprised, | would have know what the cutoff was, what
the limt of detection was. | would have to know

exactly what you're describing as incorporated or not
I ncor por at ed.

Q So are you standing by your testinony that you
woul d be surprised, or are you changing the testinony?
|'mtrying to understand your answers.

A What |'m-- let me be clear. |[|f you ask ne
would | be surprised if there were significant
di fferences between simlar nodifications on the sugar
| eading to effects on one insertion of one triphosphate
against its cognate tenplate versus another triphosphate
against its cognate tenplate, if you' re asking ne would
| be surprised that there were significant |arge
di f ferences between then? Yes. Hundreds of fold?
Thousands of fold? Yes. Twofold? Not so nuch.

So it depends on what the assay is picking up.

So |l would -- in order for -- really to tell you whether
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|'d be surprised or not, |I'd have to know -- | would
like to know a little nore clarity about what this data
means. This is very qualitative data. |nhibited/ not

I nhi bited? Term nated/partial termnation.

Il would -- I would -- if -- if -- | would |ike
to know how big the differences are in order to really
engage ny surprise. |If they were really different, then
yes, |'d be surprised. If they were trivially
different, only small differences, then | would be |ess
surpri sed.

Q Ckay. But if you did an assay under simlar
conditions to what Metzker did, and you found that the
dTTP was not incorporated by vent (exo-) pol ynerase,
woul d that surprise you?

MR. ZI MMERVAN: | nconpl et e hypot heti cal

A You're asking if | -- if | repeated these --
if | repeated the assays that Metzker describes and if |

then tested the OGallyl derivative of T and it was not

I ncorporated at all, in whatever detection limt | could
arrange on whatever gel | ran, and it was not detected
at all, no incorporation?

BY MR SCHWARTZ:
Q Wll, let's start with that.
A. G ven that Metzker seens to describe the

Oallyl Aincorporation as noderate to significant, if
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you then tell nme that the T anal og was zero?

Q It was undet ect abl e.

A Wll, then that -- what's the detection limt?
What could you detect? That's -- that's -- that's kind
of the problemof what I'mstruggling wth. Sone assays
are exquisitely sensitive and sone are not at all. So
I f you ask --

Forgive ne for a second, but let ne indulge in
sonme kinetic nunbers. Let's say that the T anal og was
I ncorporated with an efficiency of 10 to the 6. And the
A analog was 10 to the 7. But your limted detection is
5times 10 to the 6. It's going to look |ike a big
difference, but I'mgoing to knowny |imt of detection
was 5 tines 10 to the 6.

So I"'mgoing to wite, and |'ve done this
many, many tines in papers, is that this is at |east
fivefold better. It mght be 5 000-fold better. But |
mean, | know it sounds |like |I'm obfuscating here, but
| " m not .

If I"'mgoing to be surprised, | have to know
what |'m being surprised by. Is it really night and
day? Is it really, really efficient? Really fast
ki netics versus zero? That's -- that would surprise ne.
If it were orders of magnitude different in ternms of

rates, then I would be surprised. |If in a given assay |
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could only say, given the detection limt, this is
threefold better, then that wouldn't surprise ne so
much.
Q All right. So going back to ny origina
question -- strike that.
kay. Is it fair to say that a POSA
understood from Metzker's data in Table 2 that different

pol ynerases have different substrate specificities?

A Tabl e 2 suggests that. And | think that would
have been a -- | think that would have been a
reasonable -- | think a POSA woul d have read that, yeah.
Li kel y.

Q And is it fair to say that a POSA under st ood

from Met zker's data in Table 2 that whether a pol ynerase
I ncorporates and how well a pol ynerase incorporates a
3'-nodi fied nucleotide by a polynerase i s unpredictabl e?
A |"'msorry? Could you --
Q Is it fair to say that a POSA understood from
Met zker's data in Table 2 that whether a pol ynerase
I ncorporates a 3'-nodified nucleotide and how wel |l it

I ncorporates that nucleotide is unpredictabl e?

A I'd have to think about that question nore.
For exanple, | would have to see whether the ones that
show sone simlar behavior -- let's say that they are

simlar to each other. And let's say | knew -- so this
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Is called phyl ogenetics, when people reconstruct how

cl ose polynerases are -- how close any given proteinis
to sonething else. For exanple, you and I, all of our

proteins are very close to each other, nmuch nore close

than a pl ant.

So | would say if all of these pol ynerases --
if you're in ny polynerase, has a fingerprint shown here
to be closer to each other than sonething el se, then
that gives a level of predictability. And soneone could
have | ooked at that and said, hm human pol ynerases | ook
li ke they are taking this anal og better.

So | think that there -- | would not be
confortabl e saying that there's zero predictability. |

woul d have to think about that and | ook carefully at

this. | would say that from 30,000 feet, just from
glancing at this, | don't see any predictability there.
But 1'd have -- in order to really think about that, |

woul d want to | ook at crystal structures. Maybe --
maybe pol ynerases that have a certain residue at a
certain spot tend to incorporate anal ogs better.

Q I"mjust referring to the data that's in
Table 2. So, for exanple, for conpound 1, with AW-RT
Met zker reports termnation, right? And with a cl eanout
fragment, he reports no activity.

Does that suggest that it's not predictable
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what happens when given a nodified nucl eotide --

A No, no.

MR ZI MMERVAN:  (bj ection. Asked and
answer ed.

A Just so -- no, to put alittle nore clarity on
that. This is a good point. |If you |ook at the
O nethyl derivative, he only | ooked at two reverse
transcriptases. He |ooked at AWM/ and the Mirine, NMMJULV.
And both reverse transcriptases handl ed the O nethyl
derivative of A better than in the others. So one m ght
have then thought, well, the O nethyl derivative, |
t hi nk maybe reverse transcriptases handl e them better.

So that's a level of predictability, and
that's exactly what I'mreferring to.

Q How about for nitrobenzyl, compound 7? He
reported inhibition for Sequenase whereas he got
termnation with the Bst, correct? |s that predictable?

A VWll, those are very distantly rel ated
enzymes, so no that's not predictable, but those are not
rel ated enzynes. | nean, Sequenase is a viral T7
pol ynerase froma virus where Bst is froma bacteri a,
and so they are very distant.

Q Coul d you have predicted before you did that
experiment that two nitrobenzyl would be incorporated by

Sequenase but not by Bst?
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A No. No. But | would have predicted that the
reverse transcriptases m ght show nore simlar behavior
than the others. So that's a |level of predictability.
And that woul d have been partially true. |'mjust

saying that there's not no predictability here.

Q VWhat do you nean by "no predictability"?
A Well, | just described the two reverse
transcriptases, | would have predicted ahead of tine

that they woul d be prone to show nore simlar behavi or
to each other than to the rest of the DNA pol ynerases,
whi ch are not reverse transcriptases, because they are
structurally simlar. They evolved froma comon
ancestor, sane protein, and so one woul d expect themto
behave nore simlarly.

Q Ckay. What if you scan all of the data in
Tabl e 2? Does that suggest to a POSA | ooking at this
data that how -- whether a pol ynerase i ncorporates a
nucl eoti de and how well it incorporates a nucleotide
doesn't carry wwth it predictability?

MR. ZI MVERVAN:  bj ection. Asked and
answer ed.

MR. SCHWARTZ: |'mtalking about all of the
data in this table.

A | would have to be --

MR. ZI MVERVAN.  bj ection. Asked and
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answer ed.
A. | would like to think about that nore

carefully. The exanple I'musing is that the two
reverse transcriptases have simlar behavior.
Sequences -- the actual sequence of all of these,
| east nost of them | believe were known at the ti
So for exanmple, if | would have wanted t

answer that question as a PCSA in 1999 or 2000, |

or at
ne.
o

woul d

have | ooked at the sequences. And | would have said

whi ch ones are nore simlar to each other. And I
have predicted themto have sim|ar behaviors.

Now, | don't know if that turned out to
true or not because | haven't done that exerci se.
haven't conpared their sequences. So I'ma little
unconfortabl e saying that there would be zero
predictability there. | would have to try it. |
have to | ook. | would have to see.

The way you predict is you see what thin
I n common and you expect those things that are in

common, sonme of themmght |ead to the sane behavi

woul d

be

woul d

gs are

or.

That's what predictability is. | haven't done that. So

the exanple that I'"musing is that | know that the

t wo

reverse transcriptases are structurally, both primary

structure and secondary structure, are nore simlar to

each other than they are to the other pol ynerases.

www.aptusCR.com

Page 117



© 00 N oo o b~ w DN P

N N NN NN RBP B R R R PR R R e
g N W N P O © 0O N O O M W N L O

lllumina, Inc. vs. The Trustees of Columbia

Floyd Romesberg, Ph.D. University in the City of New York

j ust happen to know t hat.

So | haven't -- | didn't have to do a sequence
conparison. | didn't have to do a structure conparison.
Not hi ng. | just happened to know that. They both

O methyl. They both recognize O nethyl simlarly.

Q But you woul d agree that you have

extraordi nary know edge with pol ynerases, correct?
You don't take -- a POSA woul dn't have your
| evel of experience with polynerases?

A A POCSA woul d have known - -

MR ZI MVERVAN: Objection to form Conpound.

A A POSA woul d have known that reverse
transcriptases are nore simlar to each other than they
are to a DNA pol yner ase.

BY MR SCHWARTZ:

Q Al right. So taking a |look at all of the
data in Table 2 through the eyes of a POSA, would you
agree that the POSA woul d understand from Tabl e 2 that
whet her a pol ynerase incorporated at any given nodified
nucl eoti de and how well it incorporated it at any given
nodi fied nucleotide carried with it a significant degree
of unpredictability?

MR ZI MVERVAN:  Hol d on one second.
Qbj ection. Asked and answered tw ce now.

You can go ahead and answer.
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A There woul d have been sone predictability, |
imagine. | -- | don't think it would have taken extrene

expertise to say that, look, if I'"mgoing predict, I'm

going to take the time to | ook at what |'m predicting.

| haven't done that. | haven't and | -- but | think a
POSA certainly would have if they wanted to predict.
And they had a bunch of pol ynerases, probably nore than
her e.

They woul d have started by | ooking at
sequences. |f they would have known that vent
I ncorporates an O nethyl analog or an O allyl anal og,

t hey woul d have found pol ynerases that are close to that
I n sequence. |t nmakes conpl ete sense that you woul d
predi ct those would have a hi gher likelihood of
recogni zi ng and behaving in a way that vent did.

You woul d | ook at Sequenase, which is a viral
pol ynerase. You would | ook at Kl enow fragnent, which
Is -- technically it's called a Type 1 DNA pol yner ase.
And you woul d | ook at other Type 1 DNA pol ynerases.

And | think that a POSA woul d have expected
t here woul d have been sone | evel of predictability
there, because simlar things behavior simlarly. And
different polynerases are nore simlar to each other
t han ot hers.

These two reverse transcri ptases are a
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different class of polynerase than a DNA- dependent DNA
polynerase. So | think a POSA, as | just did on the
fly, a POSA woul d have thought, yeah, | think it's
likely that the two reverse transcriptases m ght behave
nore simlarly than either of them behaved to a totally
di fferent DNA pol yner ase.

BY MR, SCHWARTZ:

Q So are you saying that Metzker really didn't
need to do these assays in Table 2 because he coul d have
predi cted which ones were going to be incorporated and
whi ch ones were not and how wel|l each of them woul d be
I ncor porated, and he woul d have known that w thout
testing?

A | never said that. | said that you would have
predicted simlarities between simlar polynmerases. You
woul d have predicted simlarities between different
pol ynerases. And on top of that, you would have to
check those pol ynerases, and then after you had them
with Metzker's data, you'd then -- | think a POSA woul d
have thought, well, simlar polynerases m ght behave
simlarly, so ..

Q The very fact that Metzker did this testing in
Tabl e 2, these screening studies, that suggests that
Met zker coul d not have predicted beforehand what the

results would be, correct?
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A Vell, you're asking two different questions.

No. 1, could Metzker have predicted them before he ran

t he experinents.

Q That's my question

A No. Metzker could have predicted that the

reverse transcriptases would probably be simlar.

Q Okay. Thank you.

MR. ZI MMERVAN. W' ve been going well over an

hour. |s now a good tinme for a break?

MR SCHWARTZ: Sur e.

THE VI DEOGRAPHER: All right. W're going off

the record at 11:42 a. m
(Recess taken from11:42 a.m to

11: 50 a. m)

THE VI DEOGRAPHER: All right. W're back on

the record at 11:50 a. m

BY MR SCHWARTZ:

Q Dr. Ronesberg, if we go back to -- are we in

Met zker 1994? Yes. (kay, good.

So if you turn to page 4266. And pl ease | ook

at the second full paragraph on the right side that

starts wth "Several unexpected results.”
Do you see that?
A | do.
Q And Metzker writes:

www.aptusCR.com
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"Several unexpected results were
observed in the use of the
3'-Onethyl-dNTPs as termnators in
t he

DNA sequencing. First,

3'-Oallyl-dTTP, conmpound 8, reduced

enzyne fidelity. Also, we have not
identified a polynerase that w |

I ncorporate both 3' -0 nethyl,
conmpound 1, and 3'-O nethyl -dTTP,
conpound 8. These problens coul d be
resol ved by increasing the
concentration of dATP in the forner
case to titrate away artifact

term nati on bands and by testing

nore polynerases in the later [sic]
case. "
Do you see that?
A | do.
Q That's what Metzker wites, correct?
A That is what is witten, correct.

Q And this paragraph -- and in this paragraph
Met zker teaches increasing the concentration of the
unnodi fi ed dATP to sol ve the probl em of
fidelity of 3" -O nethyl-dTTP
he --

reduced enzyne
correct?

A He -- he suggests increasing the anount
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of dATP, natural dATP, to reduce the anmount of O nethyl
TTP that's incorporated against T in DNA. Because
surprisingly, what Metzker found is that the O nethyl
anal og of dTTP was behaving in sone cases like it were
A. And it was going in against T. And so Metzker is
suggesting that you could outconpete that process by

I ncreasi ng the concentration of dATP.

Q Al'l right. But he -- he is referring in these
unexpected results to two different issues, right? He
has a first?

A That's the one we just discussed.

Q kay. And in the first he says, the
3-O-nethyl -dTTP reduced enzyne fidelity. That's what he
says. That's -- that's the problemthat he has,

correct?
A That is what's witten.
Q kay. And then he says these problens could

be resol ved by increasing the concentration of dATT --
dATP in the fornmer case to titrate away artifact bands
and by testing nore polynerases in the latter case.
The former case he's referring to is the

O net hyl -dTTP reduci ng enzyne fidelity, correct?

A It's a specific flavor of fidelity. It's a
specific problem but it is a fidelity problem So I'm
okay calling it that.
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Q kay. Well, | nean, that's what he states.
He's stating -- he's actually saying here that he has
two issues, correct? One of themhas to do with reduced
enzynme fidelity?

A It's not overall fidelity, just to be clear.
It's the fidelity problemthat he ran into, which he is
very clear about in the paper, is the Onethyl TTP
anal og going in against T.

Q What does "fidelity" mean to you?

A That is a formof fidelity. Fidelity is the
rate at which correct pairs are synthesized relative
to -- | think it would be very conmon to use it as
relative to the nost efficiently synthesized m spair.

Q Does "fidelity" refer to the accuracy of the
seqguenci ng?

A That's what | just said. So it would be the
rate at which a correct pair was synthesized, and for
sequenci ng, that neans sequenced versus the rate at

which it's m sread, which neans the fastest rate of

the -- the rate of the fastest m spair.
Q Ckay. So for -- and turn -- and to solve the
first issue, Metzker suggests -- or he teaches

I ncreasi ng the concentration of the unnodified dATP to
sol ve the problem of reduced enzyne fidelity, correct?

A Sure. It's nothing to do with it being
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natural. It's sinply a substrate. He's increasing the
concentration of a substrate just |ike Tsien taught, and

he's getting it to outconpete sonething el se.

Q Ckay.
A Sur e.
Q kay. That's -- that's not -- that's not --

that's not a capped nucleotide. That's an unnodified

nucl eoti de, correct?

A The concentration dependence, that doesn't
matter.

Q But what he's teaching is, he's teaching him
to reduce -- to reduce the problemof enzyne infidelity,

he's increasing the concentration of an unnodifi ed
nucl eoti de?
A Yes.
(Court reporter clarification.)
Q Let me ask you a question. In SBS, if there
Is inefficient incorporation of a 3 cap nucleotide into
the growng DNA strands, in the tine frane that the
term nating nucl eoti de and pol ynerase are together, that
Wil result inless than all of the grow ng strands
I ncorporating the 3' capped nucl eotide, correct?
MR. ZI MMERVAN. (bject as form
A Let nme -- let ne just state that in a way that

| think is exactly what you just said. But if it is,
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then | agree with you
BY MR, SCHWARTZ:
Q The result of inefficient incorporation of a
3'-0O cap nucleotide is inconplete term nation, correct?
A Not necessarily. You may have had to wait
| onger. You nmay have had to add nore of the
tri phosphate if it was less efficient, but the result
of -- inthe end, if it -- if it --if --if -- if the
anal og does not go in, then you don't read that tenplate
in that strand.

Q Right. And that's the result of an

I nefficient incorporation?

A I nefficient incorporationis -- could lead to
that. They are not the sane thing. Inefficient
I ncorporation doesn't nmean it doesn't go in -- under
sone set of conditions that it didn't goin well. It

just neans that you would have to, for exanple, as Tsien
suggests and as Met zker suggests as well, you m ght have
to increase the concentration if it was |less efficient,
or if it was conpeting wth something that was nore
efficient.

Q But an effect of inefficient incorporation of
a 3'-0 cap nucl eotide would be inconplete term nation,
correct?

A. That coul d be.
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Q And for Metzker's assay, what woul d
i nefficient incorporation |ook Iike on the gel if you
had 1 percent contam nation of the natural nucleotide?
A For Metzker's assay, what would inefficient

I ncorporation | ook |ike?

Q Yes.
A If you had 1 percent contam nation of dATP.
Q Like -- like he says in his assay. Wat would

that |l ook |like on the gel?

A You'd have to tell ne how inefficient. If it
were only a little less efficient, then -- let nme start
by the easy case where it's crazy less efficient, it's
terrible. I1t's not incorporated at all. Eventually,
you would get only full |ength band because your anount
of your natural dATP present is in excess of prinmer
tenplate. And eventually, because the polynerase is
essentially ignoring the nodified analog, it wll
eventual |y synthesis through.

If it were only a little bit less inefficient,

It will incorporate conpetitively wth dATP, and you'l
get some termnation band and sone full length band. |If
It were sonmewhere in between, you could get -- if you

don't give it enough time or if the concentrations are
| ow enough of both the natural and the nodified, you

could get some of what your expert witness -- which is
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what the field calls N mnus 1 bands. You woul d get
some Nmnus 1 band if you didn't have enough of the
tri phosphate of both of them

Does that answer your question?

Q Yes. And let nme -- let nme ask the question
now. Wat would it |ook like -- what would inefficient
I ncorporation look like on the gel if you had no
cont am nati on?

A What woul d inefficient incorporation | ook
li ke?

Under conditions where it manifests as

I nconpl ete incorporation? Because again, inefficient

termnation is -- describes a property.

Q I nefficient incorporation was ny question, not
Inefficient --

A Oh, oh. If you actually got inefficient

I ncorporation and there was no contam nants.

Q What woul d that | ook |ike?

A In any given tinme it would look |ike -- at an
early time point it would look like a lot of N mnus 1
band and maybe just a little bit of the correct N
term nation band. And then as you gave it nore tine, it
woul d eventually convert fromthe Nmnus 1 to the N
band.

Q Let me mark another exhibit. [I'mgoing to
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mark -- I'mputting in front of you a docunent entitled
Det ermi nants of Nucl eotide Sugar Recognition in an
Archaeon DNA Pol ynerase, by Gardener and Jack, which was
previously marked by Illum na as Exhibit 1122.
(Exhibit 1122 was previously marked
for identification by the Certified
Short hand Reporter.)
BY MR SCHWARTZ:
Q In your declaration you refer to this paper as
support for your proposition that nutations to
pol ynerases nade them nore tolerant to nucleotides with
nodi fications at the 3' positions.
Do you recall that?
A Yes.
Q Gar dener tested di deoxy nucl eotides with
nmut ated vent (exo-) polynerase in a Sanger sequencing
reaction, not SBS, correct?
A | believe that is correct.
Q The nodified nucl eotides exam ned i n Gardener
are not 3'-0 cap nucl eotides, correct?
A That is correct.
Q And di deoxy nucl eotides don't have an et her
protecting group at the 3' position, correct?
A By definition.
Q And there is no testing in Gardener of 3 -0O

Page 129
www.aptusCR.com



© 00 N oo 0o b~ w N P

N NN N NN R P R R R R R R R R
g DN W N P O © © N O O M W N B O

Floyd Romesberg, Ph.D.

lllumina, Inc. vs. The Trustees of Columbia
University in the City of New York

reversi bly term nating nucl eoti des,
A

substituted anal ogs,

No.

correct?
But there is a statenent about

whi ch those are a subset of.

Q (kay. But there's no testing in Gardener?

A No, but there's a statenent.

Q Ckay.

A Personal communi cati on, which is comon.

Q And there's no testing in Gardener of a 3'-Q
what | call propenyl, nodified nucleotide, correct?

A There is no testing of what | call a
3'-Oallyl nodified.

Q And there's no experinental data in Gardner

t hat denonstrates efficient

| ncorporation of a

3' - O propenyl

nodi fi ed nucl eotide with nutated

vent (exo-) polynerase,

correct?

A No. What | was suggesting this as is that a

POSA woul d have known that there were nutants of vent

that were nore tolerant to the 3 position. He would

not have known the accepted 3'-Callyl. M only point

in the dec, to be clear, was that a POSA woul d have

known to go | ook. He would -- he would not have known.

He woul d have known to | ook and try.

Q Ckay. But there is no data --
A No, that's right.
Q Ckay.
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A. Just to be clear, | never said there was.
Q Wul d you expect a 3'-0O azidonethyl nucleotide

to be incorporated by Gardener's nutated vent (exo-)
pol ymer ase?
MR ZI MMERVAN.  (bjection. Calls for
specul ation. Qutside the scope of his declaration.
MR. SCHWARTZ: You can answer.
A | didn't consider it but -- I didn't consider
it.
BY MR SCHWARTZ:
Q Wul d you expect it to?
MR ZI MMERVAN:  (bj ection. Asked and
answer ed.
BY MR SCHWARTZ:
Q "' masking. Wuld you expect it to?
A You're asking --

MR. ZI MMERVAN. CQutside the scope.

A You're asking ne to consider it now?
BY MR SCHWARTZ:

Q Yes.

A Certainly less predict -- less predictable
than an CGallyl. Wuld | -- what Gardner suggests is

that there are analogs that take 3'-O nodified anal ogs.
As you pointed out, he doesn't show data. | suggested

in nmy dec that that woul d have notivated sonmeone to
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exam ne those.

The problem-- the -- the hope for success
t hat soneone woul d have had woul d have been
perturbations are tol- -- are nore tolerated, but you
woul d have wanted the | east perturbation possible. So
does that nmean that you woul d have taken fl uorescein

substituents? They're |arge substituents.

Sorry.
You -- you could have made the argunent that
they are nore tolerant. The nore -- the |less the

perturbation, the smaller the perturbation, the nore
optimstic you woul d have been, the nore notivated you
woul d have been to go check.

Q Ckay. So --

A So an Oallyl is smaller than is an
azidonmethyl. So it would have -- | would have to think
carefully about this to come up with an answer, because

| don't want to testify incorrectly.

Certainly less confident than an Gallyl. How
confident you woul d have been? | would have to think
about. They are very different analogs. |It's not just
shape. The azido group is a large and -- |'mjust

specul ati ng now, and you've asked ne to.
So -- the azido group is a hydrogen bond

acceptor, so it's going to need a hydrogen bond. So
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it's not just shape, because the Oallyl is a bit unique
inthat it kind of is just shape because it isn't
demandi ng an H band acceptor, for exanple, whereas an
azido kind of is. The azido has a | arge dipole nonent,
So it's going -- the electric -- the dielectric nedian
in the environnment is going -- is going to matter. So
it's certainly | ess predictable.

For the nonent, |I'mcertainly confortable

sayi ng that a POSA woul d have been optim stic about an

Oallyl. 1t's nonhydrogen bonding. It doesn't have a
significant dipole. |It's just not as perturbative. To
really think about an azido, | would have to think about
it.

Q So sitting here today, you don't have any

opi ni on on whether or not you woul d expect an
azi donmet hyl to be incorporated by a nutated vent (exo-)
pol yner ase?

A | don't have an opinion on that right now.
| -- 1'd have to think about that. Wat |'ve thought
about is the allyl.

Q Ckay. |'mgoing to put another exhibit in
front of youu And this is U S Patent No. 5,614, 365, by
Tabor and Ri chardson, which was previously nmarked by
Illum na as Exhibit 1130.

111
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(Exhi bit 1130 was previously nmarked
for identification by the Certified
Short hand Reporter.)

BY MR SCHWARTZ:

Q And this is another one of the references you
cite in your declaration as support for your proposition
that nutations to pol ynerases nade them nore tolerant to
nucl eotides with nodifications at the 3' positions.

Do you recall that?

A | believe | testified that they could nake
themnore tolerant, that the -- that a POSA woul d have
expected that there was an opportunity. | don't think I
said that they -- they would be nore tolerant of the
O allyl substituent.

Q And |ike the Gardner paper we just | ooked at,
the Tabor patent only tested di deoxy nucl eotides, not
3'-Oreversible termnating nucl eotides, correct?

A | believe that is correct.

Q And |ike the Gardner paper we just | ooked at,
t he DNA sequencing platformin this paper is Sanger
sequenci ng, not SBS, correct?

A | believe that is correct. But the reason
| -- | believe that is correct. But the reason | used
It for supporting the statenent in the dec was that the

I ncorporation step in a Sanger sequencing reaction is
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the sanme thing as the incorporation step in the --
(Court reporter clarification.)

A -- sequenci ng by synthesis nethods that we're
tal ki ng about here.

Q The incorporation step in Sanger uses a
di deoxy, correct?

A Yeah. They are different anal ogs, just as the
O nmethyl and the Gallyl in -- in Metzker are different
anal ogs, but they are both being incorporated, so the
step is the sane.

Q But they have different paraneters of the 3
position of the ribos, correct? One of themhas a
hydrogen and one of them has a capping group, correct?

A True. Yeah, | don't -- | don't viewthat as a
difference that's nore tangible than the allyl and the
met hyl in Metzker or the allyl and the nitrobenzyl in
Met zker or one's got -- they've got different
substituents at that position.

Q kay. So the -- the -- the geonetry in the
shape of the 3' position of the ribos in a dNTP in that
of an SBS capped nucl eotide, they are different,
correct?

A They are all different. The anal ogs are

different to each other, and they are different to the

di deoxy.
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Q kay. And -- and like we just | ooked at for
Gardner in the Tabor patent, there's no actual testing
of the 3'-0O propenyl nodified nucleotide, correct?

A |"d have to |l ook carefully through it to give
you a definitive answer, but | have | ooked through this
patent, and | certainly think | would have renmenbered it
if there were no allyl.

Q Ckay. So there's no experinental data in
Tabor that denonstrates efficience incorporation of a
3'-O propenyl nodified nucleotide with a pol ynerase?

A So we can't agree to use | UPAC nomencl ature
her e?

Q "' m asking you -- at the -- at the beginning
of the deposition, | said, if |I use the word ' propenyl,
you'l | understand that it refers to that structure, the

t hree carbon structure.

A It just -- and | told you every tine it wll
take a second to click, so okay. W'II|l continue that --
Q Do you agree that there's no experinental data

in Tabor with 3'-O -- three carbon propenyl capped
nucl eoti de?

A | believe | would renenber that if there was,
so | think there's not.

Q Ckay. |I'mgoing to mark another paper. |'m

putting in front of you a docunment entitled DNA
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Sequencing with Dye-1labeled Term nators and T7 DNA
Pol ynmer ase; Effect of Dyes and dNTPs on | ncorporation of
Dye-term nators and Probability Analysis of Term nation
Fragnents, by Lee, et al. It was published in 1992.

MR. SCHWARTZ: Court reporter please mark this
as 2137.

You mght want to wite "2137" on the bottom
of that or sonewhere --

THE WTNESS: | can wite that.

MR. SCHWARTZ: O wunless the court reporter is
going to give you the marked copy.

THE WTNESS: |'mhappy witing it if that's
sufficient.

MR SCHWARTZ: That's fine with ne.

MR ZI MVERVAN:  That's fine.

THE W TNESS: 21377

MR SCHWARTZ: Yeabh.

(Exhi bit 2137 marked for

Identification by the Certified

Shor t hand Reporter.)
BY MR SCHWARTZ:

Q Pl ease turn to page 2472
A So to be clear, just to let you know, | do not

believe |I've | ooked at this docunent before, so any

specific questions I'"'mprone to likely ask you for a
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second to read the context.

Q Sur e.
A l"msorry. \What page?
Q 2472.

And pl ease draw your attention to the right
side of the page where there's a section entitled
"Materials and Methods. "

Do you see that?

A Yep. Yep, | do.

Q Ckay. And that continues for sone tine, and
It continues onto page 2473. And |'d like to draw your
attention to the right side of the page on 2473 where
there's a section entitled "Extension Reaction."”

Do you see that?

A Yep.
Q kay. Please read that section to yourself
and | et me know when you' re done.

MR. ZI MMERVAN:  (Obj ection. Qutside the scope
of his declaration.

MR. SCHWARTZ: This paper goes directly to
Il'lumna' s argunents relating to incorporation of
efficiencies and Sanger seguenci ng.

MR. ZI MMERVAN: CQutside the scope of his
decl arati on and | acks foundati on.

MR. SCHWARTZ: | just gave you the foundation.
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MR ZIMVERVAN. And I'mtelling you we
di sagree and we would |li ke to nove to excl ude.
MR. SCHWARTZ: (Ckay.
BY MR SCHWARTZ:

Q And while you're reading that, Dr. Ronesberg,

the question I"'mgoing to ask you is that, this relates

to Sanger sequencing, correct, this paper?

MR ZI MVERVAN:  (Objection. Qutside the scope.

Lacks foundati on.

A Ckay. | think I'"ve read it. 1've read it. |

think 1've foll owed.

BY MR SCHWARTZ:

Q And the question is just that, this paper

rel ates to Sanger sequencing, correct?
A | read --
MR, ZI MVMERVAN:  Sane obj ecti ons.

A | read one paragraph in the "Materials and

Met hods" that seens to apply to Sanger sequenci ng.
have not read the entire docunent.
BY MR SCHWARTZ:
Q Under st ood.
kay. And pl ease draw your attention to
Equation 1 on the top of page 2481. And it says
Equation 1 is P subscript N equal R subscript N

concentrati on ddNTP over concentrati on dNTP.
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Do you see that?
MR, ZI MVMERVAN:  (Obj ection. Qutside the scope.
Lacks foundati on.
A | do see it.
BY MR SCHWARTZ:

Q And if you'll look at the left side of the
page, down towards the bottom of the page, there's a
section entitled "Analysis of a Repeating Sequence.”

Do you see that?
MR ZI MMERVAN: (Objection. Qutside the scope.
Lacks foundati on.
A | do.
BY MR SCHWARTZ:

Q And if you | ook down four lines in that
section, there's a sentence that starts with "W can
wite Equation 1."

Do you see that?
MR, ZI MVMERVAN:  (Obj ection. Qutside the scope.
Lacks foundati on.
A | do.
BY MR SCHWARTZ:
Q And t he paper states:
"W can wite Equation 1, where
R, subscript N, is an

enzyne- dependent discrim nation
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constant that describes the extent

of discrimnation of the enzyne

bet ween each ddNTP and dNTP pair.

For T7 DNA pol ynerase, which does

not di scrim nate agai nst

di deoxynucl eoti des when nanganese i s

used, the value of Ris unity for

each ddNTP/ dNTP pair (R, subscript A

equal s R subscript C equals R

subscript G equals R subscript T

equals 1), and is independent of

sequence.

The value of Ris also unity for

each ddNTP/ (S subscript P)-dNTP

alpha S pair."

That's what's witten, correct?

MR. ZI MVMERVAN:  (Obj ection. Qutside the scope.
Lacks foundati on.

MR. SCHWARTZ: You can nmeke a standi ng
objection to this paper, if you w sh.

MR ZI MMERVAN.  Ckay.

MR SCHWARTZ: But as | said, it has
foundation because it responds directly to Illumna's
argunent s.

MR ZIMMERMAN. [t's an attenpt to admt a new
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exhibit at atinme in the proceedi ngs when you can't.

MR. SCHWARTZ: Ckay.

A | read that sentence with you.
BY MR SCHWARTZ:
Q Ckay. Now, | ook at the right side of the

page

down towards the bottom Do you see a paragraph that

starts with "To maxi m ze"?
A | do.
Q And the authors wite:

"To maxi m ze the size of the
500t h peak, or 125th A peak in our
repeating sequence, the probability
of termnation (P subscript Ais set
to 1 over 125. For T7 DNA
pol ynerase the enzyne discrimnation
constant, R, is unity for each
ddNTP/ dNTP or ddNTP/ (S subscri pt
P) dNTP pair, so the ratio of each
ddNTP/ dNTP shoul d be 1 over 125 or
0.008."

That's what's witten, correct?

A | read that with you.

Q And 0.008 is equivalent to .8 percent,
correct?

A It would seemto be, but frankly, I'm not
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exactly follow ng what they are doing. And it seens odd
to nme. |'mmssing sonething, but --

Q But as taught by Lee, sequencing 125 bases by
Sanger sequencing requires only .8 percent of the
growi ng DNA strands to be term nated, correct?

A | don't see that it says that. | see that it
says in a way that | do not understand how they are
defining RN. Because it seens to ne it's mssing a
natural log term but | haven't read this paper and |
haven't thought about it, so it m ght be sonmewhat
I ncor por at e.

The ratio of triphosphates DDs DNs shoul d have
a natural log on it. They nust have sonehow
i ncorporated that into RN I'mnot followng it. But |
will go on and try to address the question you're
aski ng.
“For T7 DNA pol ynerase the enzyne
discrimnation constant Ris unity
for each ddNTP/ dNTP or
ddNTP/ (SP) dNTP pair, so the ratio
shoul d be 1 over 125."
| don't know what -- is this for the 100 --
MR. ZI MVERVAN: Do you need to read it for
context? Please go ahead, since you haven't seen it

bef or e.
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A Is 1 over 500 point -

BY MR SCHWARTZ:

Q Vell, this is Sanger sequencing, right? So
remenber that there --

A Can | do a calculation real quick?

Q Sur e.

A Al right.

Q But, remenber, you have to take a | ook at what
their sequence is. Andit's AA C G T. A C G T.
And that goes on for 500 bases.

A It's a repeating sequence?

Q Yes.

A So again, this is a bit of the problemwth ne

not exactly follow ng because |

but

Q And if you have a 500 MR repeati ng sequence

like that, you'll have 125 A's,

haven't considered this

correct?

A. Yeah.
Q Ckay.

here.

They're referring to in Sanger sequencing you do

Sur e.

And so that's what they're referring to

each reaction separately.

500t h peak you've gone
because 500 divided by 4

A Oh, okay. So at the
t hrough 125 A's because 120 --
s 125. Ckay.

Q Al right.

And so for Sanger sequencing, what
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this paper is teaching, that the -- that you only need
to get to 125 bases, it requires only .8 percent of the
grow ng DNA strands to be term nated.

A Well, | nmean, again, | haven't read this
paper, and | haven't thought about this exactly. But
you know, | guess as Sanger sequencing gets |onger and
| onger, since the dideoxys are having to -- in order to
read are having to incorporate at every base, then by
definition, just by definition, you're diluting them out
over larger and larger fragnents. So your band
Iintensities will get less and |ess.

So |'ve never thought about that. The di deoxy

has a limtation -- that Sanger sequencing has a
limtation in length that way. People really didn't
t hi nk about that because back when | did that, we only
sequenced 300 nucl eoti des using Sanger. But, yeah, |
guess that would -- that would -- that would be the
case. |If you -- if you -- if you're covering 500
nucl eoti des, then you would want to optim ze such
that -- that you're -- that you conpeted at that |evel.

Q Well, actually this refers only to the A's, so

they are tal king about for 125 incorporation events,

correct?
A. Sur e.
Q Ckay.
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A But -- but what -- but they are never going to
be inarow | nean --
Q Right. But there's 125 incorporation events,
and for those -- and -- and for Sanger sequencing to

acconplish that, you only need to term nate a very snal
portion?

A Sanger sequenci ng, depending on the |ength,
has requirenments of how nuch you want to term nate,
because you can't use all of your triphosphate dideoxy
to termnate at one position, because if you did,
obvi ously, you wouldn't get any readthrough.

You need sone -- sone -- you need conpetitive
I ncorporation of both the dideoxy and the natural. And
what exactly that conpetitive incorporation is would
depend on, sure, |length and how much of the analog is in
t here.

Q So this paper is teaching that for Sanger
sequencing, you really only want a small proportion?

A "' munconfortabl e saying that because that's
for a 500 MR where you have a four repeating sequences.

Q Wl l, that's what they teach, though, right?

| nmean --
A It's for a specific exanple.
Q Yeah. For this specific exanple?
A | haven't thought about it, but that would

Page 146
www.aptusCR.com



© 00 N oo o b~ w DN P

N N NN NN RBP B R R R PR R R e
g N W N P O © 0O N O O M W N L O

lllumina, Inc. vs. The Trustees of Columbia

Floyd Romesberg, Ph.D. University in the City of New York

seemto be correct. But certainly it's correct that you
don't want all -- you don't want your dideoxy inserted
so efficiently that it is all consuned in the first
position because then you won't be able to go on and
sequence anynore. So that is by definition true.

So at sone |evel this kind of argunent
would -- would certainly apply. 1In all cases, this
woul d seemto be the case for this particular one, 500
wi th that sequence.

Q And so is that another way of saying that you
don't want it for Sanger sequencing for the term nator
to termnate at a very high efficiency because ot herw se
you woul dn't be able to sequence a | adder? You woul dn't
generate a ladder? |Is that correct?

A | would like to be careful about the use of
the word "efficiency." M take is that 8 percent
efficiency at every position in the tenplate when you're

conpeting with a natural triphosphate is remarkably

efficient.

Q But you only -- I'mnot talking about
efficiency. |'mtalking about the anount of the grow ng
DNA st rand.

A The fact that you're -- that you're conpeting

at the tune of 1 percent-ish.

Q Uh- huh.
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A Wth the natural triphosphates, that's --
apparently that's about what you want.

Q kay. And so --

A | just think that -- | thought that you used
the word "inefficient" someplace, |like that you -- | may
have m sheard you.

MR ZI MVERVAN: He used the word "efficient.”
MR SCHWARTZ: Well, if | used the word
"efficient” I"'mtalking -- | apol ogi ze.

BY MR SCHWARTZ:

Q My question is, for Sanger sequencing the goal
Is not to termnate the -- the -- the strand.
A By definition, you cannot fully term nate.

You want an equal term nation across the entire range at
whi ch you sequence.

Q kay. And woul d you agree that for SBS the
goal is different? You do want to be able to term nate
the strand or else you'll end up with out-of-phase
sequenci ng?

A It's a very different conparison, because
in -- in the Sang -- in the sequence by synthesis that
we' re tal king about, you don't have any natural
tri phosphate present.

Q Uh- huh.

A So you're not conpeting with anything there.
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Q Okay. Well, we're just tal king about
termnating the DNA strands. W agree that for Sanger
sequencing, you can't termnate all of the strands

because you woul dn't be able to generate a | adder,

correct?
A They have different desires for the extent of
termnation. It just -- it's even weird to tal k about

calling themtermnation in this way in Sanger
sequenci ng conpared to sequencing by synthesis. But,
okay. It's not the way | think about it. | think it
nore as incorporation. But, yeah, they are bl ocks, so
they are termnating, sure.

Q kay. But for SBS the goal would be to have
very high term nation, alnost conplete term nation of
the growi ng DNA strands to prevent out-of-phase

sequenci ng, correct?

A Sur e.

MR. SCHWARTZ: Ckay. |'mgoing to nove on. |
don't -- before | nove on, did you guys have |unch
plans? | don't want to nmake anybody hypoglycemc. It's
about 12: 30.

MR. LUMAN.  We'll have lunch brought in. It's
probably here already.

MR SCHWARTZ: Shall we do it now?

MR LUMAN: It's right behind ne.
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MR. SCHWARTZ: Ckay. Would it be helpful to
take our lunch break now? | don't want you to get
hungry or anyt hi ng.

THE WTNESS: |'mfine any -- any way we do
It. |'mhappy to skip lunch altogether and just power
through it or get |unch now.

MR. SCHWARTZ: | don't know if your attorneys
want to do that, but --

MR ZI MVERVAN: Let's go ahead and -- if now
Is a good tine, let's go ahead and take the |unch break.

MR SCHWARTZ: Ckay. Can we try to keep it to
about half an hour?

MR ZI MVERVAN:  Sure.

MR. SCHWARTZ: My goal is to get you out of
here as quickly as possible. 1'mnot sure if that would
upset you.

THE WTNESS: |'mgetting paid for this so ...

THE VI DEOGRAPHER: O f the record?

MR. SCHWARTZ: We're off the record.

THE VI DEOGRAPHER: Ckay. Going off the record
at 12:25 p.m

(Lunch recess taken from 12: 25 p. m

to 1: 02 p.m)

THE VI DEOGRAPHER: We are back on the record
at 1:02 p.m
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BY MR, SCHWARTZ:
Q Dr. Ronmesberg, during our lunch break, did you
have any di scussions with your attorneys relating to the
substance of today's deposition?
A | did not.
Q During the lunch break, did you have any
di scussions with your attorneys relating to the
questions and answers in today's deposition?
A No.
Q |'"'mgoing to put a new exhibit in front of
you. And |I'mputting in front of you U S. Patent
5,885,813, by Davis, et al., which was previously marked
by I'llumna as Exhibit 1131.
(Exhibit 1131 was previously marked
for identification by the Certified
Short hand Reporter.)

BY MR, SCHWARTZ:

Q And this is a reference you cite in your
decl aration as support for your proposition that
mut ati ons to pol ynerases made themnore tolerant to
nucl eotides with nodifications to 3' positions.

Do you recall that?
A That is correct.
Q And agai n, the DNA sequencing platformin

Davis is Sanger, not SBS, correct?
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A Again, like a lot of these things, | read
these for a certain -- | used themfor a certain
purpose. | think that is correct. If you want a
st atenent about the entirety of the docunent, I'd have
to |l ook nore carefully, but the part | relied on
bel i eve was -- was from Sanger sequencing -- Sanger
sequenci ng.

Q And Davis only tested di deoxynucl eoti des, not
3" or reversibly nodified nucl eotides, correct?

A Again, | didn't -- the part that | used was
for that. And | don't recall them having sonething

ot her than di deoxy, but | would not feel confortable

testifying that there were no -- nothing but dideoxy.
Q Vell, I"'mjust really referring to the
portions --
A Yes.
Q -- that you relied on. You didn't rely on

anyt hing that taught anythi ng but di deoxys, correct?

A | believe that is correct.

Q And there was no experinental data in Davis
that you relied on that denonstrates efficient
Il ncorporation of a 3' -0 propenyl nodified nucl eotide
with a pol ynerase, correct?

A There was nothing with a 3 -Oallyl. That is

correct.
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Q kay. You can put that aside.

"'mgoing to mark another exhibit. And |I'm
going to put in front -- I"'mgoing to put in front of
you Exhibit 2081, which is your second declaration in
| PR2013- 00266.

(Exhi bit 2081 was previously nmarked

for identification by the Certified

Shor t hand Reporter.)

BY MR SCHWARTZ:

Q And please turn to page 15. And do you see --
A l"'msorry. Could I have one second?
Q Sur e.
A | want to refresh ny nenory.
Page 157
Q Yes, pl ease.
A "' mthere.
Q kay. And please look at the first ful

sentence on that page that starts with "For exanple,
Canard stated.”" Do you see that?
A | do.
Q And you wite:
"For exanple, Canard stated that
"high concentrations of 3 RTa-dNTPs
were needed to reach high

I ncorporation levels' for its
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relatively bul ky 3'-group."
And then you cite an exhibit.
"' The hi gh concentrations" of
nucl eoti de used by Canard were 1
mllinmolar and 2 mllinolar."
And then you cite to that sane exhibit at
Fi gure 3A
That's what you wote, correct?
MR ZI MVERVAN: (Objection. Qutside the scope.
A That is what is witten.
BY MR SCHWARTZ:

Q So your opinionis that 1 mllinolar is a high

concentration for SBS, correct?
MR ZI MMERVAN:.  Objection. M scharacterizes
t he docunent. CQutside the scope.

A | don't know that | would say that. \What |
said here was that -- | referred to them as high
concentrations. And 1 mllinolar and 2 mllinolar are
certainly higher than a | ot of concentrations, higher
t han some concentrations. It is not the highest that
| ' ve seen used.

But what | was stating here and what | would
agree today is that those are concentrati ons where you
begin to worry about fidelity.

111
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BY MR, SCHWARTZ:

Q kay. But you do refer to themspecifically
in this declaration as high concentrations, and you put
that in parens.

MR ZI MMERVAN.  (bj ection. Qutside the scope.

A | would have to read this carefully to see,
but | believe |"'mreferring to -- |I nmean, | quote
Canard, the docunment in question, as high concentrations
of 3' et cetera. So then the next sentence says "The
hi gh concentrations used by," and so | think I'musing
the term "high concentrations" as a quote from Canard.
|*'mnot sure that |'mcalling them high.

Once again, | would say -- and | believe what
| was testifying here to, and this is ny recollection
fromfour years ago, and it's sonething that | would
agree with today, those are -- |I'd have to see if this
Is exactly what |'m saying, but | think what | was
saying is that those are concentrations that you would
begin to worry about fidelity.

BY MR SCHWARTZ:

Q Ckay. So do you consider themto be high?

MR. ZI MVMERVAN: (Obj ection. Qutside the scope.
BY MR, SCHWARTZ:

Q Do you consider 1 mllinolar to be a high

concentration of a nucl eotide for SBS?
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MR. ZI MMERVAN.  (bj ection. Conpound. CQutside
t he scope.

A | think a quantitative answer to that is
exactly like the concentration -- the conversation that
we had earlier today where it would -- it would depend.
It is -- it is a concentration where you start to worry
about fidelity. And -- and so it's -- it's high --
it's -- | would consider it a spot that you start -- so

obviously |I'mconsidering it high enough that you woul d

start to worry about that. Are the -- is it the highest
possi bl e?

Q | didn't ask that question.

A Yeah, but it's sort of baked -- part of your

qguestion is that.
BY MR SCHWARTZ:
Q No.
My question was, do you consider 1 mllinolar
to be a high concentration of the nucleotide for SBS?
A But high --
MR ZI MVERVAN:  (Objection. Qutside the scope.
A Hghis arelative term High relative to
what? And so |'msaying that, in general, it's -- it
feels high enough to ne that | would start to worry
about fidelity. |Is it high relative to any possible

application or any possible situation? | would
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certainly worry about fidelity there, but I'd have to
| ook at the application to think about it.
BY MR SCHWARTZ:

Q Ckay. And wth worrying about fidelity means
that you would worry about the accuracy of the
sequencing results in SBS, correct?

MR. ZI MVMERVAN:  (Obj ection. Qutside the scope.

A That is a concentration range with a typical
pol ynerase that | would begin to worry about that. And
| believe that's what | was illustrating -- | believe
that's what | was testifying to in this docunent.

BY MR SCHWARTZ:
Q And you continue witing:
"However, polymnerases | ose the
ability to accurately replicate a
DNA strand at high nucl eotide
concentrations because the
selectivity of polynerases is
hi ndered at hi gh nucl eoti de
concentrations."
And you cite to sone Fersht papers, correct?
MR. ZI MVMERVAN: (Obj ection. Qutside the scope.
A That is what is witten there.
BY MR SCHWARTZ:

Q Ckay. And so your opinion is that pol ynerases
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| ose the ability to accurately replicate a DNA strand at
hi gh nucl eoti de concentrations because the selectivity
of polynerases is hindered at high nucleotide
concentrations? That's your opinion?

MR ZI MMERVAN.  (bj ection. Qutside the scope.

A Again, and | think it's consistent with what's
witten here. | think that at high concentrations you
begin to worry about that.

BY MR SCHWARTZ:

Q Ckay. And the high concentrations that you
were referring to directly above that are 1 m|linolar
and 2 mllinolar?

MR ZI MMERVAN.  Obj ection. Qutside the scope.

A | don't believe that | actually say that. |
think "'m-- 1 think I"'mraising the possibility that at
those high concentrations that Canard used, if | were
Canard, | would start to worry about that.

BY MR, SCHWARTZ:
Q kay. And you cited sone Fersht papers to

support your opinion, correct?

A That is correct.

Q And the first -- and it's spelled
F-EERS-CGHT [sic]. I'msorry. |It's spelled
F-EER-S-HT.

Thank you.
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And the first Fersht papers were published in
"79 -- 1979 and 1981, correct?

A | don't -- 1'd have to | ook at those -- |
don't exactly -- | nean, | -- they are actually fanous
papers. And | do kind of renmenber them and certainly
the date is there.

Q kay. Al right. And you continue witing:

"Furthernore, polynerases are
prone to insert or delete nucleotide
resi dues during synthesis at high
nucl eoti de concentrations.”
That's what you wote, correct?
MR ZI MMERVAN.  Obj ection. Qutside the scope.
A That is correct.
BY MR SCHWARTZ:

Q And you cite to two papers by Bebenek, et al.
correct?

MR, ZI MVMERVAN:  (Obj ection. Qutside the scope.

A That is what is cited there, yes.

BY MR SCHWARTZ:

Q And those papers were published in 1990 and
1992, correct?

MR. ZI MVMERVAN:  (bj ection. Qutside the scope.

A | don't have themin front of ne, but

that's -- that is what | wote.

Page 159
www.aptusCR.com



© 00 N oo o b~ w DN P

N N NN NN RBP B R R R PR R R e
g N W N P O © 0O N O O M W N L O

lllumina, Inc. vs. The Trustees of Columbia

Floyd Romesberg, Ph.D. University in the City of New York

BY MR, SCHWARTZ:

Q Uh- huh. And pl ease draw your attention to six
lines up fromthe bottom of page 15 where there's a
sentence that starts with "A person of ordinary skill."

Do you see that?

A | do. Yes.
Q And you wite:
"A person of ordinary skill in

the art seeking to devel op
sequenci ng- by- synt hesi s net hods

woul d recogni ze the need to use a

nucl eotide wwth a 3'-protecting

group that could be incorporated by

a polynerase with high fidelity at

noderate to | ow concentrations."

That's what you wote, correct?

MR. ZI MVMERVAN:  (Obj ection. Qutside the scope.

A That is what is witten.

BY MR SCHWARTZ:

Q Ckay. And your -- so your opinion is that a
POSA woul d be notivated to use noderate to | ow
concentrations of a 3'-O protected nucl eotide for SBS,
correct?

MR ZI MVERVAN: (Objection. Qutside the scope.

M scharacterizes his prior testinony.
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A | think that a person would want an anal og,
dependi ng on the application, of sufficient efficiency.
Qovi ously, sonething that is a -- is a-- is sufficient
enough to be used at the | owest possible concentration
woul d be an attractive aspect of a nodification.

BY MR, SCHWARTZ:

Q And -- and so are you sticking with your
opi nion that a POSA woul d be notivated to use noderate
to | ow concentrations of the 3'-O protected nucl eotide
for SBS?

MR ZI MVERVAN:  (Obj ection. Qutside the scope.
M scharacterizes the docunent.

A | have not here nor -- | have not today, nor
am | here defining precisely what noderate to low is
other than it's better to not be very high. And | do
cite 2 as a spot that | would begin to worry about that.
But there's no nore quantitative nunber ratio here of
what an excess nucl eotide would require -- how nuch
excess woul d be required than we tal ked about earlier.
BY MR SCHWARTZ:

Q So in all of these passages that you're
writing about on page 15, the only concentration of a
nucl eoti de that you referred to as highis 1 mllinolar
and 2 mllinolar, correct?

MR ZI MVERVAN:  (Objection. Qutside the scope.
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A Again, |I'mnot absolutely positive | referred
to those as high. I'm-- I'"'m-- I'"'mclearly quoting as

Canard is calling themhigh. And then | say at high,
pol ynerases are prone to lose fidelity.

And then at the bottom seven |lines up, where
you asked ne to look, it is certainly a truismthat
peopl e woul d have preferred to -- to use sonething that
could be used at low to noderate. That is all certainly
true. | don't believe that | amhere -- at least as |I'm
seeing here, | do not believe that I'mdefining 2 or 1
as sone cutoff.

BY MR SCHWARTZ:

Q No, |'m not asking you that. |'monly asking
you whet her or not you're using themas exanples of a
hi gh concentrati on.

MR. ZI MVMERVAN:  (Obj ection. Qutside the scope.

A ' msaying Canard called it a high
concentration.

BY MR SCHWARTZ:

Q |'"mgoing to put in front of you one of the
Fersht papers that you referred to in this declaration.
|"mgoing to put in front of you a docunent entitled
Fidelity of Replication of Phage @X174 DNA by DNA
Pol ynerase |11 hol oenzyne: Spontaneous nutation by

m si ncor poration, by Fersht.
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MR. SCHWARTZ: And please mark as, court
reporter, as 2134.

MR ZI MVMERVAN: | ' m objecting as outside the
scope. Lacks foundation. |'ll nove to excl ude.

(Exhibit 2134 marked for

identification by the Certified

Short hand Reporter.)
BY MR SCHWARTZ:

Q And this is the same Fersht paper you were --
you were referring to in the passage in your declaration
we just read, correct?

A | believe.

MR, ZI MMERVAN:. CQutside the scope. Lacks
f oundat i on.

A | believe so. It has -- yes, | believe it is.
BY MR, SCHWARTZ:

Q kay. And this is the sane Fersht paper that
you were referring to when you said that:

“Pol ynmerases |l ose the ability to
accurately replicate a DNA strand at
hi gh nucl eoti de concentrations,"
correct?
MR. ZI MVMERVAN:  (bj ection. Qutside the scope.
A That is correct.

111
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BY MR, SCHWARTZ:

Q And let's turn to page 4947, which is the page
you actually cite in your declaration. And you were
referring to Table 1 on page 4947 in your declaration,
correct?

MR. ZI MVMERVAN: (Obj ection. Qutside the scope.

A | don't renenber. |'d have to think about it
but --1 --

BY MR SCHWARTZ:

Q That's where the data is? You did refer to
this page in your declaration?

MR, ZI MVERVAN:  (Obj ection. Conpound.
Ooj ection. CQutside the scope.

A | don't renenber referring to this page. |
certainly renmenber referring to this paper, but I
bel i eve you, and that appears to be the date.

BY MR, SCHWARTZ:

Q You don't have to believe ne. It's right
t here.

MR ZI MVERVAN:  (Objection. Qutside the scope.
BY MR SCHWARTZ:

Q When you cite the Fersht paper, you cite a
page?

MR ZI MVERVAN: (Objection. Qutside the scope.
Conpound.
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A Yes.
BY MR, SCHWARTZ:

Q That is the page you were referring to?
A That is the page.
Q Ckay. And so is it likely that you were

referring to the data on this page to support your
position?
MR ZI MVERVAN:  (Objection. Qutside the scope.
Lacks foundati on.
A That is likely.
BY MR SCHWARTZ:

Q kay. Now, Table 1-- so you've reviewed Table
1 before, because you've opined on it in your
decl aration, correct?

A Four years ago.

Q Yes. And Table 1 shows that -- if you | ook at
Table 1, you look at the left side for the concentration
of dGTP at 93 m cronolars, you start to see nucl eotide
m si ncorporation. |It's 14-fold above background which
becomes much nore pronounced at 202 m cronol ars becones
40 tinmes above background, correct?

MR. ZI MVMERVAN: (Obj ection. Qutside the scope.
Lacks foundation. M scharacterizes the docunent.
A The prophage revertants increase that is

I ndicative of nutation rate increasing.
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BY MR, SCHWARTZ:

Q And the results are m sincorporation in this
assay, right? That's an effect of m sincorporation in
this assay?

MR ZI MMERVAN. CQutside the scope.

BY MR, SCHWARTZ:

Q That's how you were using it?

MR ZI MVERVAN:  Obj ection. Conpound. CQutside
the scope. Lacks foundation. M scharacterizes the
docunent .

BY MR SCHWARTZ:

Q That's how you were using it, correct?

MR, ZI MVMERVAN:  Sane obj ecti ons.

A I"'mfamliar with these type of reversion
assays, and you can set themup to be deletion or
mutation. Looking at what | wote here, it |ooks |ike I
was referring to themas nutation. So ny guess is that
this is indeed nutation, if that's right, but | don't
remenber .

| could have been using it for either -- but
If you look at what I'mreferring to -- let's see.
Because it says "selectivity of polynerases,"” so that's
probably nutation.

BY MR SCHWARTZ:

Q Ckay. And so at 93 micronolar concentration
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of the nucleotide that's being exam ned here, you get
18-fold increases in msincorporation according to this
assay, correct?
MR ZI MVERVAN:  Obj ection. Lacks foundation.

Qut si de the scope. M scharacterizes the docunent.

A | didn't cite 18. Could you tell ne where
you're getting that value?
BY MR SCHWARTZ:

Q Vel |, you see where there's a nunber of 54 in

t he progeny phage assay?

A | do.

Q And t he background is 3?

A kay. That woul d appear to be correct.

Q Ckay. So at 93 micronolars, you begin to see
m si ncorporation at -- |I'msorry.

You woul d start to see m scorporation at 93
m cronol ars?
MR, ZI MVMERVAN:  (Obj ection. Qutside the scope.
Lacks foundati on.
BY MR SCHWARTZ:
Q Correct?
A No, that's not correct. That's not where you
start to see m sincorporation. You see ni sincorporation
at all levels. It is increasing there.

Q Ckay.
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A That is not where it starts to increase. |Is
nmy -- | mean, fromthis particular dataset, there is --
there is a | ow background nutation rate, and then it is
I ncreasing nore at 93.

Q Ckay. So at 93 mcronolars you get -- you get
18-fold increase in nutation rate?

MR. ZI MVMERVAN:  (Obj ection. Qutside the scope.
Lacks foundati on.
A In this particul ar assay, yes.
BY MR SCHWARTZ:
Q Ckay. And that represents m sincorporation?
MR ZI MMERVAN.  Obj ection. Qutside the scope.

Lacks foundati on.

A |"d have to check, but it would -- as we
di scussed a mnute ago, my guess -- | -- | think it
mght. |'mnot sure.

Fromwhat | wote here, it suggests that. |
woul d have to reread this. But that woul d be consi stent
with what | wote.

BY MR SCHWARTZ:

Q Ckay. And at 202 mcronolars of the
nucl eoti de, you get a significant increase to 40-fold
above background of m sincorporation, correct?

MR ZI MVERVAN: (Objection. Qutside the scope.

Lacks foundati on.
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A |'"'mnot sure | agree with your use of the word
"significant" there.

The reason | cited this paper, and this is
clearly here, is that you've got a higher and higher
concentration, you do get nore and nore nutati on.

That's all | was citing.

And certainly -- and when you get up to sort
of mllinolar concentrations, you' ve got high nutation
rates. You're going in and finding this 8.4 to 93 to
202, and you're saying, oh, you get an 18-fold increase,
you get a 54-fold increase. That's true enough, but to
call that significant is again a bit of an application
feeling sort of thing.

You' ve got to remenber you're plating out 10
to the 6 phage. So would that nmutation rate affect your
Sanger sequencing or your sequenci ng-by-synthesis
reaction? Maybe not.

My point that | had -- that | was -- that |
was raising in ny dec in 2014 was that high
concentrations of even natural triphosphates can lead to
mutation -- increase in nutation rates. | -- | don't
think that | was -- that | was saying at what point
t hese natural concentrations would inhibit -- would
prevent soneone fromusing those -- an anal og because of

those nutation rates in a sequenci ng-by-synthesis
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appl i cation.

Q But you do agree that the data that you relied
on -- you did -- you relied on this data for the
positions you took in that declaration, correct?

MR ZI MMERVAN.  (bj ection. Qutside the scope.

A | appear to have relied on the entirety of
Table 1. |I'mnot sure that | relied on the particul ar
data points that you're pointing to. |In fact, | think

it's fair to say that I was not relying on that at all.
| was probably relying on the | owest -- the highest
concentration and -- a nutation rate that was high and
the fact it nonotonically increased as you went across.
| was making the point that polynerases |ose fidelity at
hi gh tri phosphate concentrati ons.

BY MR SCHWARTZ:

Q Right. But you do agree that the data in this
tabl e shows that above 100 m cronol ars of the
nucl eoti de, you get m sincorporation?

MR ZI MMERVAN:  Obj ection. Qutside the scope.
Lacks foundati on.

A You get -- you get m sincorporation under al
sorts of conditions. And I'mnot -- and | did not
testify here that under those conditions it would be
probl ematic for sequencing by synthesis.

111
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BY MR, SCHWARTZ:

Q So take a | ook at the GIP concentration of 404
mcronolar -- |I'"msorry, yeah, 404 mcronolar. Do you
consi der the m sincorporation rate in this table there
to be significant?

MR. ZI MVMERVAN: (Obj ection. Qutside the scope.

A That's -- that's a hard -- | nean, by
significant you nmean for sequencing-by-synthesis
appl i cation?

BY MR SCHWARTZ:

Q " mtal king about -- and when you were
referring to msincorporation rates increase with
I ncreasi ng concentration of a nucleotide, at 404
m cronol ar nucl eotide, do you consider that the data in
this table denonstrates that results in significant
m si ncor poration?

A | did not testify --

MR, ZI MVMERVAN:  (Obj ection. Qutside the scope.
BY MR SCHWARTZ:

Q ' m aski ng you now.

A | did not say that then, to be clear. To say
now, that would require sone thought, because you're
aski ng for sequenci ng-by-synthesis applications, right?

Q " monly asking about --

A Significant relative to what? If it's a
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cancer nutation, absolutely, it would be significant

because cancerous nu- cancer cells then have a growth

advant age,

probabilistic issue.

nol ecul es,

now, so |

it. You ve got 10 to the 6 phage particles. You're
pi cking up a hundred nutations. That nmeans that you' ve

got, if my math is right, a thousand to one of the

correct si

assays, that m ght be okay.
BY MR SCHWARTZ:

Q And what about at 400 micronolar G --
A Now you' ve got --
MR. ZI MVMERVAN:  (Obj ection. Qutside the scope.
A Now you' ve got -- so you've got -- now you've
got a ten -- a thousandfold preference for the right
signal. So at soneplace -- and again, this is very
difficult to speculate. At some point high

concentrations are going to becone a problem

concentrations -- these are all -- these are all assays

in living

ot her triphosphate concentrations. You don't have

so all you need is one. So it's just a

When you' re sequenci ng a popul ation of

thisis -- I"'mjust -- off the top of ny head

hope this is correct, and |I'm not guaranteei ng

gnal . | think under sequencing by synthesis

But again, renenber these are al

cells where you don't have control over the

Page 172
www.aptusCR.com



© 00 N oo o b~ w DN P

N N NN NN RBP B R R R PR R R e
g N W N P O © 0O N O O M W N L O

lllumina, Inc. vs. The Trustees of Columbia

Floyd Romesberg, Ph.D. University in the City of New York

control over the pol ynerases.

The only point that | was trying to make in
2014 was that nmutation rates increase wth a function of
I ncreasi ng concentration. That's not in -- that's not
In contention here. | agree with that today, just |ike
| said it then.

It is -- the argunent -- the discussion that
we're having is that at what point do they becone
problematic. | think that's a hard enough question in a
sequenci ng- by-synt hesi s reaction because it depends on
the application. | think it's really very difficult to
say that in a living cell does this reversion frequency
of a phage translate into problens with
sequenci ng- by-synthesis. |'mnot confortable sitting
here saying that now There's a mllion noving parts
there that | would have to eval uate.

The only thing I'mconfortable saying here is
exactly what | said in 2014, and that is nutation rates
I ncrease with adding triphos- -- wth increasing
concentrations of triphosphate under -- wth other
t hi ngs bei ng equal .

BY MR SCHWARTZ:
Q kay. And the highest concentration tested
here was about 1 mllinolar, correct?

MR ZI MVERVAN:  (Objection. Qutside the scope.
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A It was about 1 mllinolar.
MR. SCHWARTZ: Right. And that's consistent
wi th your statenent about Canard that that would be a
hi gh concentration of a nucl eoti de because it could
cause m sincorporation, correct?
MR. ZI MVMERVAN: (Obj ection. Qutside the scope.
M scharacterizes his prior declaration.
M scharacterizes his --
MR SCHWARTZ: You can nake a standi ng
obj ection so you don't have to do this every tine.
A | am unconfortable drawi ng that concl usion.
These concentrations are so different than the
concentrations used in sequencing-by-synthesis reaction.

BY MR SCHWARTZ:

Q But you relied on this in your declaration,
correct?
A | relied onit --

MR. ZI MVMERVAN:  Agai n, outside the scope. And
just for clarity, the question is talking about a
decl aration fromfour years ago, not a declaration from
this case.
A | relied on it for nutation rates increasing
W th increasing concentration of triphosphate. | relied
on it for nothing nore than that. And I will not opine

on anything nore than that today w thout being given
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this and a | ot of thought. And even then, |'mnot sure
| woul d, because the conditions are so wildly different
that |"mnot sure it's a great conparison even --

BY MR SCHWARTZ:

Q But you agree --
A -- In a quantitative fashion.
Q You agree that the highest concentration of

nucl eotide tested on this page that you referred to in
your declaration was around 1 m|linolar?
MR ZI MMERVAN: (Objection. Qutside the scope.
Asked and answered tw ce now.
A They are both 1 mllinolar.
BY MR SCHWARTZ:
Q Ckay. Going back to your declaration at
page 15.
MR. ZI MMERVAN. And when you say

“declaration,” you're tal king about the one from four
years ago in a different matter?

MR. SCHWARTZ: |'mtalking about Exhibit --
where we were, Exhibit 2081.

THE W TNESS: 20817

MR ZI MMERVAN:  That's an exhibit nunmber from
a prior case?

MR SCHWARTZ: No. |It's this case.

MR ZI MVERVAN. Ch, okay. | see where you're
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at .

MR. SCHWARTZ: GCkay. So we're on the sane
page?

MR. ZI MVERNVAN:  Yep.
BY MR SCHWARTZ:

Q So in Exhibit 2081, your declaration in that
case, when you say "a person of ordinary skill in the
art seeking to devel op sequenci ng-by-synt hesi s net hods
woul d recogni ze the need to use a nucleotide with a
3'-protecting group that could be incorporated by a
pol ynerase with high fidelity at noderate to | ow
concentrations,"” is it your position for SBS today, in
this case today?

A A person of ordinary skill in the art would
not --

Q In this case. Let ne ask the question again

So that statenment that you nade here that we

just read, "a person of ordinary skill," that statenent,
on page 15, would that be true in this case?

A In this case, just |like then, a person would
want to use a set of a concentration where you woul d not
have fidelity issues.

Q Al right. You actually used the word "need"
in this sentence. And you actually turned that around

and said "want."
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Do you agree in this case today that a person
of ordinary skill would recognize the need to use a
nucl eotide with a 3' -protecting group that could be
I ncorporated by a polynerase wth high fidelity at
noderate to | ow concentrati ons?
A You woul d need -- you woul d need an anal og to

be incorporated with at | east reasonable fidelity, and

that is -- that is certainly inconpatible with --
wth -- with certain concentrations that are high. | --
| want to be -- | don't want to be -- | don't want to

assign express values to high, noderate or |ow, but
clearly, the lower the better because that's nore
efficient. And you' ve got increasingly less risk of --
of mutations, so higher fidelity is always good.
Q Al'l right. So I'masking you, do you agree or
di sagree with the statenent that you have in this
decl aration, that we've read several tines, that it
refers -- those are your opinions in this case?
MR ZI MMERVAN:  Obj ection. Qutside the scope.
A You know, | always find it alittle bit
unconfortable when | take a sentence and say, you know,
can -- can we pull the sentence out and wite it down
and that's what |'m saying.
In the context of what I'msaying in this

docunment, | still agree with what | said there.
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BY MR SCHWARTZ:

Q And that -- and this docunent was al so rel ated
to SBS --

A Yes.

Q -- conditions, right?

A Yeah.

Q kay. So |I'masking you, this case is about
SBS, right?

A Yeah.

Q Do you agree -- is this still your opinion in

this case?
MR ZI MMERVAN.  Obj ection. Qutside the scope.
That opinion wasn't offered in this case.
BY MR SCHWARTZ:
Q I"masking. |Is this -- is that your opinion
about SBS in this case?
A Pol ynmer ases - -
MR, ZI MVMERVAN:  (Obj ection. Qutside the scope.
A Pol ymerases | ose fidelity at high
concentration. Someone devel oping a
sequenci ng- by-synt hesi s net hod woul d need to have
concentrations where -- would need to have tri phosphates
t hat coul d be used at concentrations that did not cause
loss in fidelity.

So |"messentially agreeing to what | said
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here, but I'mjust making sure that it's in the context
that | nmeant it at the tine.
BY MR SCHWARTZ:

Q Ckay. And |'m asking you, do you -- do you
agree or disagree that the sentence -- the sentence that
we've read several tines in that declaration is your
opinion in this case?

MR. ZI MMERVAN:.  (bj ecti on
BY MR SCHWARTZ:

Q You can either say it is or it isn't.

MR ZI MVERVAN:  (Obj ection. Qutside the scope.
Asked and answered. It's getting harassing now. He
answer ed your questi on.

A To be honest, |I'mjust afraid sonmeone's going
to use this statenent out of context. So I'm
effectively giving you the answer you want in the
context of making sure it's used in the context |
intended it to be used. So if you want ne to say that
again, | wll. But I'mgoing to keep saying it that
way.

BY MR SCHWARTZ:

Q kay. |I'mgoing to nove to anot her exhibit.
|"mputting in front of you a docunent entitled
Hydrol ysis of Esters of oxy acids: PKa values for

strong acids; Bronsted -- spelled B-R-ONS-T-E-D --
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relationship for attack of water at nethyl; free

energi es of hydrolysis of esters of oxy acids; and a

i near relationship between free energy of hydrolysis

and PKa hol ding over a range of 20 pK [sic] units,

Quthrie. It was published in 1978.

by

MR. SCHWARTZ: Court reporter, please nmark

this as 2135.

You can wite on here 2135. Wuld you m nd

just marking that as 2135, Dr. Ronesberg?
Thank you.
(Exhibit 2135 marked for
Identification by the Certified
Short hand Reporter.)
BY MR SCHWARTZ:
Q And woul d you please turn to page 2345.

MR. ZI MVMERVAN:  (Obj ection. Qutside the scope.

Lacks foundati on.
BY MR SCHWARTZ:
Q kay. So did you go to 2345?

A |"mon that page. Just to be clear, | do not

believe |'ve seen this docunent before.

Q kay. Please draw your attention to Table 2.

MR. ZI MVMERVAN:  (bj ection. Qutside the scope.

Lacks foundati on.

111

www.aptusCR.com

Page 180



© 00 N oo o b~ w DN P

N N NN NN RBP B R R R PR R R e
g N W N P O © 0O N O O M W N L O

lllumina, Inc. vs. The Trustees of Columbia

Floyd Romesberg, Ph.D. University in the City of New York

BY MR, SCHWARTZ:

Q Tabl e 2 has the headi ng "pKa val ues whi ch have

been reported for strong acids." Do you see that?
MR ZI MVERVAN:  (Obj ection. Qutside the scope.
Lacks foundati on.
A | do.
BY MR, SCHWARTZ:

Q And the first of the acids listed in Table 2
that Guthrie refers to as a strong acid is perchloric
acid, correct?

MR ZI MVERVAN:  (Obj ection. Qutside the scope.
Lacks foundati on.
A That is correct.
BY MR SCHWARTZ:

Q Al'l right. You understand perchloric acid to
be a strong acid, correct?

MR. ZI MVMERVAN:  (Obj ection. Qutside the scope.

Lacks foundati on.

A | do.
BY MR SCHWARTZ:
Q And the second of the acids listed in Table 2

that Gutherie refers to as a strong acid is
par a-t ol uenesul fonic acid, correct?
MR ZI MVERVAN: (Objection. Qutside the scope.

Lacks foundati on.
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A | do.
BY MR, SCHWARTZ:
Q And do you consi der para-toluenesul phonic acid
to be a strong acid?
MR ZI MMERVAN.  (bj ection. Qutside the scope.
Lacks foundati on.
A You know, |ike so many things we seemto be
tal king about, "strong" is a relative term W just
tal ked about perchloric acid. So this is a weaker acid,
but it is a stronger acid than a | ot of other things,
and so | think nost people would call a toxic acid.
That's what that common nane is -- would -- yes, | would
consi der that a strong acid.
Q Ckay. You can put that away.
|"mgoing to put in front of you a docunent
entit- -- entitled Practical Palladi um Medi at ed
Deprotective Method of allyloxycarbonyl in Aqueous Medi a
by Genét, et al. That was previously marked by Il umn na
as Exhibit 1094.
(Exhi bit 1094 was previously narked
for identification by the Certified
Short hand Reporter.)
BY MR, SCHWARTZ:
Q Have you seen this docunent before?

A. | have.
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Q And please turn to page 499 Table 1. The

al cohol protecting groups shown in Table 1 are All oc,

correct?
A They are pronounced Alloc, yes.
Q Al | oc.
A | believe the entire paper is Aloc.
Q And that -- the abbreviation for Alloc again

Is allyloxycarbonyl, correct?

A Uh- huh.
Q When the Alloc protecting group is used to
protect an alcohol, it forns an ester bond, not an ether

bond, correct?

A When an Alloc is used to protect a what?

Q Al cohol .

A This is silliness, but | have to be careful.
| don't know why I'm-- no, | don't think it forns an

ester. And |'mdrawing a bl ank on what the nanme on the

conmpound i s.

Q It's not an ether, correct?

A It's not an ether. |It's got two oxygens --
It's got three oxygens. Carbonate -- carbonate is what
| think it is.

Q kay. It's not an ether?

A Yeah.

Q It is not an ether. | don't knowif the court
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reporter heard.

MR. ZI MMERVAN.  (bj ection. Asked and
answer ed.

MR SCHWARTZ: | just said it fast. | wanted
to make sure the court reporter understood ny question.

BY MR SCHWARTZ:

Q It is not an ether that is being forned,
correct?

A Yes, that's correct.

Q And so Genét does not show deprotection of any

et her protected al cohols, correct?
A Does not show deprotection of any ether, no.
He -- this -- this -- this manuscript is about Alloc.
And those are not ethers.
Q Ckay. You can put that away.
I"'mgoing to put in front of you a docunent
entitled Sel ective Deprotective Method Using
Pal | adi um Wat er Sol ubl e Catal ysts by Lemaire Audori e,
et al. That was previously marked as |Ilum na
Exhi bit 1114.
(Exhibit 1114 was previously marked
for identification by the Certified
Short hand Reporter.)
BY MR SCHWARTZ:

Q Have you seen this docunent before?
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A | have.
Q And pl ease turn to page 8784 and the

protecting group shown on page 8784 are, again, Alloc,

correct?

A. | believe that all of Genét's work is with

Al'l oc.
Q Thi s paper i ncluded?

A Ri ght.
Q Ckay.
A. But Ju cites them and the reason that we

would be interested in themis because the initial

deprotection is of the allyl group and then subsequent

decar boxyl ation. So the reason Ju -- so, correct, t
are not allyl ethers. They are not -- they are not
removing --

(Court reporter clarification.)
A They are renoving an allyl froman oxygen.
It's the sane first step. The Alloc then does sonet

el se afterwards. And the reason Ju cited themfor

hey

hi ng

evidence for allyl deprotection, and the reason | agree

with Ju, is because the first step is identical
BY MR, SCHWARTZ:

Q But this paper does not disclose any ether
protected al cohols, correct?

A Any al cohols protected as an allyl ether?

www.aptusCR.com
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Q Correct.
A It does not disclose that. People would have

known what the first step was. And the reason Ju cited
It the way he did and the reason that | would agree with
Ju is because the first step is identical. That's the
only rel evance of Alloc.
Q kay. But you agree that this paper does not
show any deprotection conditions for ether-protected
al cohol s?
A It does for Oallyls. It does for cleaving an
allyl from oxygen, but that oxygen is not part of an
al cohol. Correct.
Q Ckay. |'mgoing to put in front of you a
docunent entitled Chenosel ective Renoval of Allylic
Protecti ng Groups Using Water- Sol ubl e Pd( QAc) subscri pt
2/ TPPTS Catal yst, by again, Lemaire Audorie. That was
previously marked by Illumna as Exhibit 1115.
(Exhibit 1115 was previously marked
for identification by the Certified
Shor t hand Reporter.)

BY MR SCHWARTZ:

Q And have you seen this docunent before?
A | have.
Q And do you agree that |like the other two

docunents we just | ooked at, that this paper also
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describes only Alloc?

A The answer | gave to the | ast paper is
identical to this paper. | believe it's identical to
all of Genét's work.

Q kay.

A That's cited in this -- in this -- that we're
tal ki ng about, these three Genét papers.

Q So there are no reaction conditions disclosed
i n any of those three papers for cleaving a 3' -Oallyl
ether froma --

A | disagree with that. | believe that's
exactly what these papers -- | believe these papers
explicitly show conditions for deprotecting an O allyl.

Q But when -- but the Alloc, when it's on the
al cohol in this case, is not formng an ether?

A No, but the first step is identical. It's
renmoving -- it's cleaving an oxygen -- it's cleaving an
O allyl between the oxygen and the first carbon. And
they are identical in both cases.

Ju knew that. Ju cited it as evidence that
you woul d be able to do exactly this reaction with an
Oallyl in protecting an al cohol of the sort that we're
tal king about here, and | agree with Ju. It's the
i dentical first step. And | would have taken this as

evi dence that that would work.
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Q But when -- when it's a protecting group on an
al cohol, it's not formng an allyl ether, correct?

A No. But the point I'"'mtrying to nake -- and
again, this is exactly the point that -- what Ju was
| ooki ng at when he cited these exact sane papers. The
first step is identical. And so a person would have
expected that to proceed identically.

Now, the two reactions with an Alloc and with
an Oallyl diverge afterwards. And they are going to go
on different routes for different chem stry, but both of
themare initiated by the exact sanme palladi um
chemstry. And so | think Ju was exactly correct in
citing these evidence that O allyl would be deprotected
efficiently and tinmely under mld conditions, and |
agree with himin this case.

Q But all of the Genét papers that we | ooked at,
the Alloc group is not formng an ether with the al cohol
on the sugar, correct?

MR ZI MMERVAN:  Obj ection. Asked and answered
tw ce.

A Al'l of the Genét papers we've tal ked about, in
fact all of the work of Genét that | know of is with
Alloc. Now, that may not -- in terns of this -- close
to what we're tal king about. That's what he was

interested in. That's -- that's not why Ju cited it.
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Ju cited it, as |'ve said now, because that first step

was identical, and you would have expected it to be

identical. But that is correct, they are carbonates.
BY MR, SCHWARTZ:
Q Not et hers?

MR ZI MMERMAN:  (Obj ection. Asked and
answer ed.
BY MR SCHWARTZ:
Q You can answer.
A That is correct.
kay. You can put that aside.
MR. SCHWARTZ: Let's take a short break.
THE VI DEOGRAPHER: We're going off the record
at 1:48 p. m
(Recess taken from1:48 p.m to
2:07 p.m)
THE VI DEOGRAPHER: We are back on the record
at 2: 07 p.m
BY MR SCHWARTZ:

Q Dr. Ronesberg, would you please go back to
your second declaration in this case. It was
Exhibit 11109.

MR ZI MMERMAN. [t's the big one.
THE WTNESS:. Oh.
MR. SCHWARTZ: Right.
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MR. ZI MMERVAN. No. The other big one.

THE WTNESS: |I'msorry. This is it right
her e.

MR. SCHWARTZ: Got it?

MR, ZI MVERVAN: 11197

MR SCHWARTZ: | believe so.

MR ZI MVERVAN:  Okay.

THE WTNESS: | have it.

BY MR. SCHWARTZ:
Q Got it?
So please turn to page 50. Al nost at the end.

And on page 50 you draw Fnoc attached to an adeni ne,

correct?

A Correct.

Q And Fnoc is 9-fluorenyl met hoxycar bonyl
correct?

A FI uor enyl met hoxycar bonyl, that's right.

Q And using this pen, would you just draw a

circle around the entire Fnoc noiety on your
decl arati on.

A Just to be a little clear, Fnoc is kind of
never on its own. |It's either Fnoc |like chloride or
Fnoc attached to sonmething. This is attached to
something. So I'mgoing to draw a circle around the

Fnoc part of what it's -- of the bigger thing.
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I s that okay?
Q | think | understand you, yes.
| want you to draw a circle around
9-f 1 uorenyl met hoxycar bonyl .
A That -- that w nds up nmaki ng nme produce a

carbonyl group that's not attached to anyt hing.

Q Ckay.

A But it's attached to a nitrogen.
Q Ckay.

A And so --

Q Ckay. Fine.

And now you can keep that red pen because
prom sed. Ckay?

A So | just had to use it.

Q Ckay. |I'mgoing to hand you what's now been

previ ously marked as the Dower exhibit.
(Exhi bit 1015 was previously nmarked
for identification by the Certified
Short hand Reporter.)
MR. SCHWARTZ: And that's Exhibit 1015.
BY MR SCHWARTZ:

Q Agai n, you have seen Dower before, correct?
A | certainly have seen Dower before.
Q And please turn to Colum 5 of Dower.
And 1'll draw your attention to Figure 9. And
Page 191
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Dower's description of Figure 9 reads:
"Figure 9 illustrates the
synthesis of a representative
nucl eoti de anal og useful in the
synthetic schene. Note that the
Fnoc may be attached to adeni ne,
cyt osi ne or guani ne."
That's what's witten, correct?
A That is correct.
Q And now please turn to Figure 9 of Dower. And
in Figure 9 Dower shows that the Fnoc | abeled is

attached to the base, correct?

A In what part of Figure 9? The top part?
Q Yeah.

A Yes.

Q And Dower nowhere explicitly describes the

fluorenyl noiety as a tag or label in this figure,
correct?

A In this figure he doesn't seemto describe the
| i nker or the specific fluorophore part of Fnoc.
Whet her or not in the entire docunent he does or not,
|'"m again, |ess confident in discussing, because |I'd
have to expressly ook for that. And | don't recall
| ooking for that expressly, that point exactly.

But he's -- in this figure he's just witing

Page 192
www.aptusCR.com



© 00 N oo o b~ w DN P

N N NN NN RBP B R R R PR R R e
g N W N P O © 0O N O O M W N L O

lllumina, Inc. vs. The Trustees of Columbia

Floyd Romesberg, Ph.D. University in the City of New York

Fnoc chloride reacting with a nucl eophile on the base to
produce Fnoc |ike that is attached in the figure that |
drew that we just discussed.
Q And in Figure 9 and el sewhere in Dower, for
that matter, he nowhere explicitly discloses the
nmet hoxycar bonyl group as a chem cally cl eavabl e chem cal
|'i nker, does he?
(Court reporter clarification.)
A |"d have to check explicitly, but I think he
does. Because he tal ks consistently about having a
fl uorophore attached via a cleavable linker. And Fnoc
Is an exanple that he gives. And so | think that you
woul d I ook at Fnoc. | think a person in the ordinary
skill of the art would have known that Fnoc is exactly
that and woul d have taken it as an exanple of that.
Q But | didn't ask you that.
| asked you whether he explicitly discloses
the nethoxy oxy -- sorry -- whether he explicitly

di scl oses the net hoxycarbonyl group as the chemcally

cl eavabl e chem cal |inker, whether he explicitly
di scl oses.
A Explicitly. So | guess your argunent is that

inplicitly by evoking Fnoc as an exanpl e but not
explicitly stating that the methoxycarbonyl is the

cl eavabl e part. | guess he doesn't explicit -- | don't
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recall himexplicitly saying that.

Q kay. And in Figure 9, in the description we
just | ooked at, Dower teaches that Fnoc may be attached
to adeni ne, cytosine, or guanine, correct?

A That is correct.

Q And Dower does not teach that Fnoc can be

attached to a thymn, correct?

A That is correct.
Q It cannot be attached to a thymn, correct?
A Not wi thout nodification. But you could

nmodify thymn to attach it.

Q And pl ease go back to your second decl aration
Exhi bit 119.
A So just to be clear, you could attach it. And

you woul d use the nethod he suggests by a reference to
Prober to attach it.

Q That wasn't ny question though.

He does -- he doesn't -- he shows the Fnoc
bei ng attached to the exocyclic amnes. And he refers
in Figure 9 only to those three bases, correct?

A He wites themout explicitly, yes. But he
teaches cleavable linkers. He cites to Prober. And
he's using Fnoc as an exanple in three cases out of four
where you could use it directly. And | think the person

of ordinary skill in the art would have -- since he
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cites Prober, | think six tinmes, | think he would have
| ooked to Prober and sinply added Fnoc to those

derivatized T versions.

So | don't -- | don't think a person of
ordinary skill in the art woul d have consi dered using
this nmeth- -- Fnoc to tag T with a cleavable |inker

outside of possibility. But you are correct, in Figure
9 he shows it for -- and the caption explicitly says
this is for G C and A
Q So in the Ju patent clains, Ju has the |inker
on the thigh position -- strike that.
In our clainms you wouldn't be -- you woul dn't
have Fnoc on the T and R cl ai ns?
MR ZI MMERVAN.  (bject as to form
Just so we're clear, which clains?
MR. SCHWARTZ: Any of the clains in any of the
patents.
BY MR, SCHWARTZ:
Q They have a T, correct?
MR ZI MVMERVAN. Object as to form
A They woul dn't have an Fnoc is the question?
BY MR, SCHWARTZ:
Q Dower doesn't teach putting Fnoc?
A Vell, Dower doesn't --
MR ZI MMERVAN. Wit a mnute. Objection.
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Conmpound. You've got two different questions out there
now, one about the Ju patent and one about Dower. So |
just want to nmake sure -- whichever one you want an
answer to, he's happy to answer, but there's two of them
out there now.

BY MR, SCHWARTZ:

Q I"'mtal king about the T in Ju's clains. Ckay.
Dower doesn't teach putting Fnoc on that T -- on the Ju
T.

MR ZI MVERVAN: Object as to form

A Sorry, |'mconfused. Does Dower teach --
BY MR SCHWARTZ:

Q Dower teaches attaching the Fnoc to the
exocyclic am nes, correct?

A Dower teaches attachnent to exocyclic am nes
inplicitly by exanple, yes.

Q And T doesn't have that?

A Right. But he cites Prober and Prober's
produced anal ogs of T that had exactly that.

Q Not on exocyclic am ne?

A On exocyclic am ne, yeah

Q On a T?

A Yeah. He teaches themfor all anal ogs, on
both T and C at the 5 position of both pyrimdines.

He's got propargylamne |inkers that he then uses to
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attach dyes to. Those propargyl am nes are exactly what
you woul d want to attach Fnoc.

Q kay. But maybe -- maybe |I'mnot -- ['m
under st andi ng you now.

But ny question is, is that what Dower
t eaches, Dower teaches putting the Fnoc directly
attached to the base, correct?

A | think that Dower uses Fnoc as an exanpl e.
What Dower teaches is the use of linkers to attach
| abel s, fluorophores. He cites to Prober for that.
Prober produces those anal ogs. And one woul d have done
exactly that. One would -- if one would have wanted to
| abel with Fnoc T, Dower cites Prober, you would have
| ooked at Prober and seen what Prober did, and you woul d
have attached Fnoc.

Q But Dower doesn't teach attaching Fnoc to the
three bases that he teaches attaching it to through any
ki nd of additional |inker, correct?

A Dower gives an exanpl e where he uses Fnoc to
attach directly to the three of the four that you could
directly attach to. T is not. But Dower cites to
Prober consistently throughout, six tinmes, and | think
expressly says four linkers. Look to Prober. And
Prober published T anal ogs with exocyclic am nes that

woul d have been suitable and, in fact, cites -- uses
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themin the exanple that we used -- included in ny dec
for exactly that, a propargylamne linker to attach a
linker to it, which he attached a fl uorophore to.

He didn't attach the Fnoc directly, but it
woul d be an exocyclic am ne that you woul d exactly be
able to do that if you chose. O you would be able to
choose an additional |inker between them And that's
what Seitz did.

(Court reporter clarification.)

Q | just have to get to Dower. Sorry.

Goi ng back to Figure 9 of Dower. You agree at
the bottomof Figure 9, Dower is directing the reader to
attach the Fnoc linker to the exocyclic am nes of the
t hree bases shown, correct?

A He is -- that is explicitly what he is show ng
in the figure.

In the caption that we just tal ked about, |

think he says the sane thing. | would like to | ook at
it.

So Figure 9 illustrates the synthesis of
representative nucleotide analogs in the -- that's kind
of nmy point. |It's representative. He's expressly

show ng Fnoc with its fluorophore, its linker, and that
could be directly attached to adeni ne, cytosine, or

guani ne.
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Like | said, this isn't a representative
anal og that's useful, but he cites Prober six tines
expressly for linkers. Prober produces propargyl am ne
i nkers that would be exactly anal ogous to those -- that
have exocyclic am nes, exactly anal ogous to what he
represents here. And so | think, by reference to
Prober, he includes T, as ny opinion, froma person of
ordinary skill in the art in 1999 to 2000.

Q But you agree that nowhere in Dower did you
find any exanple of where Dower is teaching attaching
Froc to an additional |inker?

A He shows three exanples where -- that he says
are representative of what he would use. He cites to
Prober. Prober provides exactly what you would need to
do exactly that. So no, | disagree with that. | think

that he does teach attaching Fnocs to all four.

Q Ckay.
A Three explicitly and one -- and one by
r ef erence.
Q And the only way that you could attach Fnoc to

sonet hi ng ot her than an exocyclic amne, sitting here
today that you're aware of, would be to use sone
additional structure between the base and the Fnoc,
correct?

A The only way that you could attach Fnoc to a
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T.

No, you probably could. It would be ugly. |

mean, there's a variety of things you could use.

Radi cal chem stry. You mght be able to

not -- | certainly would not say that.

woul d not

woul d not

easily in

-- you woul d

It certainly

-- | would not guess it would be easy, but I

say you could not do it.

Let nme be clear. You certainly could do it

a way that mght -- that you would be very

suspicious that it would perturb the abi

substrat e.

oxygen- hydr ogen bond.

do that.

ity to act as a

You could attach it to the oxygen, the

So one would be very hesitant to

So to -- toclarify -- toclarify it alittle

bit, to do so in a way that you would be very opt- --

that you would remain optimstic that

substrat e.

It would be a good

For all intents and purposes what that

nmeans, you're asking ne today, right? Today that neans

that you would want the 5 position.

very specific noiety at the 5 position.

want to attach it to the 5 position

coul d not

synthetic

| don't know that you couldn't

You woul d want a

So you woul d

do that. |

sit down and tell you howto do it. But

chem sts are very good --

(Court reporter clarification.)

www.aptusCR.com
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A For exanple, you generate a radical at that
al pha position to that carbonyl, that 5 position, you
could probably add it in there. | don't think this
woul d be particularly easy. | don't think it would
be -- | don't -- but I'mjust not confortable saying you
could not do it. In fact, you probably could because
synthetic chem sts are good today.

Q You haven't cited any references in any
declarations in this IPR-- these IPRs with conditions
where you could attach Fnoc to the 5 position, correct?

A No. You asked nme if | thought you could. And

|*' m sinply specul ati ng.

Q (kay. But you haven't cited any.
A. No, nor do | know of any.
Q Ckay. And the sane for the diaza position,

attaching it to the diaza position of a 7 --
(Court reporter clarification.)

A Are you -- are you asking if | could conme up
wth a method to do that?

Q "' m aski ng you whether or not you cited to any
references for the synthetic chem stry involved in doing
t hat .

A | did not.

Q Ckay. |I'mgoing to nove on to anot her

exhibit. And I'mputting in front of you a docunent
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entitled Methods for renoving the Fnoc G oup, by Fields.
And it's been previously marked by Illum na as
Exhi bit 1136.
(Exhibit 1136 was previously narked
for identification by the Certified
Short hand Reporter.)
BY MR, SCHWARTZ:

Q You' ve seen this exhibit before?
A | have, yes.
Q Fi el ds' paper uses Fnoc for peptides

synthesis, correct?

A Yes.

Q The Fi el ds' paper does not disclose
deprotecting Fnoc on DNA, does it?

A It does not, but | don't think that anyone
woul d consider that to be -- in terns of the actual
mechani sm of the pyridine nechanism the way Fnoc is
protected, it wouldn't matter what else was in the
nmol ecul e.

Q But the Fields' reference itself doesn't show
any deprotection nethods for --

A It's for peptides.

MR SCHWARTZ: Could can we take another short
break? We're very close to being done.

THE VI DEOGRAPHER: We're going off the record
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at 2:27 p.m

(Recess taken from2:27 p.m to

2:40 p.m)
THE VI DEOGRAPHER: We are back on the record
at 2:40 p. m

BY MR, SCHWARTZ:

Q Dr. Ronesberg, | just want to go back to your
decl aration, the second declaration in this case,
Exhibit 1119. And if you would go back to page 50 where
you drew the red circle. And just for the record, could

you describe what is enconpassed by the circle.

A The -- there's a fluorenyl fluorophore. It's
a known fl uorophore, and there's was a -- a
met hoxycar bonyl linker. That's a nethylene attached to

an oxygen attached to a carbon --
(Court reporter clarification.)

A There's carbon attached to an oxygen, attached
to a carbonyl, which would usually be attached to
sonething like a chloride. That woul d make sonet hi ng
called Fnoc chloride. And that's the reagent that you'd
probably actually buy. And that's the activated
carbonyl group so that when you react that with an
am ne, you get a carbamate. That's what's shown here.

Earlier we tal ked about like an Alloc. If you

reacted that with an oxygen, you would get a
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carbonate -- unless |I'm screw ng the nonencl ature up,
which | don't think I am But what | circled here was
the link -- 1 -- 1 -- 1 -- 1 chose to differentiate the
fl uorophore and the linker fromwhat it was attached to
by that bond that was forged by addi ng Fnoc chl ori de.

Q Ckay. So your circle includes the fluorenyl,
t he nmet hoxycarbonyl, and it is up through the NH on the
6 position of the base?

A It does not include the NH on the 6 position
of the base. That was originally there. That was the
nucl eophil e that attacked -- the activated chlori de.

Q Ckay. Thank you.

A I"'msorry. The activated cloro acid.

Q Thank you.

MR. SCHWARTZ: | have no further
Cr oss-exam nati on questions.

MR. ZI MVERVAN:  Can we take a short break?

MR, SCHWARTZ: Yes.

THE VI DEOGRAPHER: We're going off the record
at 2:43 p.m

(Recess taken from2:43 p.m to

2:59 p.m)

THE VI DEOGRAPHER: We are back on the record
at 2:59 p.m
111
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EXAM NATI ON

BY MR Z| MVERMAN

Q Good afternoon, Dr. Ronesberg. | have just a
few questions for you that follow up on your testinony
earlier today.

The first one is, at any of the breaks did I

di scuss questions | was going to ask you or the answers
you were to give to those questions?

A No.

Q Ckay. You tal ked about the Genét papers

earlier in your direct testinony under questioning,

correct?
A Correct.
Q Ckay. And you said that those papers were

cited by Dr. Ju?

A Correct.

Q kay. They weren't cited in Dr. Ju's patents,
were they?

A No.

Q Ckay. \What were they cited in?

A They were cited in, | believe, the -- the 2005
paper that | cite, the 2006 paper that | cite, as well
as his student's thesis.

Q Ckay. And those papers and thesis were after

the patents, correct?
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A Yes.
Q Ckay.
A. That is correct.
Q Now, you tal ked in response to questions about

I ncreasi ng concentration to increase efficiency.
Do you recall that testinony?

A | do.

Q Ckay. Now, that idea of increasing
concentration to increase efficiency, is that unique to
a particul ar pol ynerase?

A No. |It's neither unique to a particular
pol ynerase nor to a particular substrate. It is -- it
will be true of all substrates and all pol ynerases.

The reason these nodified anal ogs do not
I ncorporate efficiently is because they don't bind as
tightly. And as you increase the concentration, you
overcone that. So it's -- the polynerase is just
bi nding a substrate. |t doesn't matter whether it's a
natural substrate or an artificial substrate.
| ncreasi ng the concentration is expected to facilitate
I ncor porati on.

Q So is it correct that that applies regardless
of the polynerase or the 3'-protecting group being used?

A Absol utely, it does.

Q Ckay. And why is that?
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A It's just entropy. It's just the probability
formng the conplex that is proportional -- the

stability of the conplex is proportional to the
concentrations that they are present at. So as you add
nore of them you bind nore -- nore of it binds. It's
actually called Le Chatelier's Principle, is you have an
equi li brium bound and unbound. As you add nore of the
free triphosphate, the equilibriumshifts to nore of the
bound state, and so it shifts. You bind nore. You can
just think of it having nore and nore there. It's nore

and nore likely to keep binding.

And so, yeah, it's just a -- it's just a
fundanmental |law that the -- you can shift equilibrium by
addi ng nore of -- of -- of a participant.

Q Ckay. Can you |l ook at Exhibit 2137, which is

t he paper where the first author is Linda Lee, the DNA

sequenci ng.

A Oh, yeah
Q Dye-1| abel term nators.
A Yeah.

MR. SCHWARTZ: Just give ne a second to get
t here.
MR. ZI MMERVAN:  Yeah, it's not a problem
MR. SCHWARTZ: GCot it.
111
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BY MR Z| MVERVAN

Q kay. Do you recall being asked sone
guestions about this paper, Dr. Ronesberg?

A | do.

Q Ckay. |If you'll turn to page 2481. You'll

see that there's an Equation 1 in the right-hand col um.

A | see.

Q Do you recall being asked about that equation?

A | do.

Q And then if you ook in the left-hand col um
at the bottom you'll see a section where it says "RA

equal s RC equal s RG equals RT equals 1."

A | see.

Q Do you recall being asked questions about that
section?

A Yes.

Q kay. So | have a question for you. Wen R

equal s 1, what does that nean with respect to how
efficiently the dTNTP are incorporated conpared to the
dNTPs?

A Again, | didn't read this paper carefully, but
| believe what it neans is that the ddNTPs and the
dNTPs, the natural substrates, would be equally
I ncorporated at the -- at the sane efficiency.

Q Ckay. And why woul d they be equally
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I ncor por at ed?
A Because -- because the di deoxy woul d probably
be at a higher concentration than the dNTP.

Wait. Can | have a second to read this?

Q Uh- huh. You can take as nmuch tine as you
need.

A So R subscript Nin the enzyne dependent
di scrimnation content -- constant that describes the

extent of discrimnation of the enzyne between each

di deoxy dNTP and dNTTP pair. And so an R subscript N
value -- an R value of 1 would nean they are equally
wel | recogni zed.

Q And when R subscript A equals R subscript C
equal s R subscript G equals R subscript T equals 1, does
that nean all of the different ddNTPs are recogni zed at
the sane | evel as the dNTPs or the natural nucleotides?

A | believe that's -- | believe that is correct.

Q Okay. Now, do you recall being asked
guesti ons about the Metzker '94 article in your direct
testinony?

A | do.

Q kay. |If we could bring up Metzker '94. And
turn to Table 2 on page 4263.

A "' mthere.

Q Ckay. Do you recall being asked questions
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about the predictability of the data in this table and
whet her you would know it, a priority before running the
experi nments?

A | recall being asked two types of questions
about this table and predictability, one as to whether
or not Metzker and coworkers would have had to run the
experinents or what one woul d have predicted after
seeing this data.

Q Ckay. And | believe you indicated that you
woul d need to actually run the experinments to know what
the results were going to be; is that correct?

A Yeah. Metzker would not have been able to sit
down and predict. The only predictability that |
descri bed at that point woul d have been Metzker woul d
have said -- mght have said, |ook, there are two
reverse transcriptases. So whatever this reverse
transcriptase does, | don't know what it is, you' ve got
to run that experinent. But the only predictability
woul d have been that another rescript transcriptase
m ght be predicted to behave simlarly.

After you got the data -- after he collected

the data, soneone m ght have | ooked at this and said,

well, two reverse transcriptases handle it, so maybe

anot her reverse transcriptase will handle it. It's not

an absolute cast in stone, but there's sone -- there's
Page 210
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nore than zero predictability there.

Q kay. And you've reviewed the Ju patents that
are at issue in this case, right?

A | have.

Q Ckay. Based on your review of the Ju patents,
does Ju give you any nore predictability of whether a
particul ar polynmerase will incorporate an O allyl
protecting -- protected nucleotide than Metzker '94?

MR SCHWARTZ: (bjection. CQutside of the
scope.

A "m not sure | understand the question.

Met zker has data. That's -- that's interesting. Ju
doesn't present data in the diaza -- in his -- in his --
you're referring to the patent?

BY MR Z| MVERVAN

Q Yes.

A There's no data in Ju's patents, so there's no
predictability.

Q Does Ju give you any nore information that
woul d all ow you to better predict incorporation of
3'-Callyl protected nucl eotides than Metzker '94 does,
I n your opinion?

MR. SCHWARTZ: (Objection. Scope.

A No. In -- in -- no.

111
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BY MR Z| MVERVAN

Q Okay. Now, you were -- you were asked a
nunber of questions about incorporation and various
3'-protecting groups. And if you have a 3'-protecting
group and it dimnishes the incorporation of the correct
base, what did Seitz do to incorporation of incorrect
bases or the wong base?

A So this is what | was describing. There's --
you can think of this as there being two things the
pol ynerase is reading to bind the right substrate. One
Is the Watson-Crick pair. So if the incom ng
triphosphate is a G and the tenplating nucleotide is a
C, that stabilizing interaction is going to favor its
formation relative to the incorrect triphosphate com ng
in that gives you a mspair.

The other thing is that you have this
substituent at the 3' position of the sugar, and it may
not fit exactly as the polynerase anticipated. There's
no reason to think that those interactions would be
aware of each other. They are in different parts of the
pol ynerase. And so there -- there -- one would assune
they are going to be additive.

So if you think of how efficiently a mspair
Is inserted -- sorry, a correct pair is inserted, and

you think how efficiently a mspair is synthesized, you
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have a wndow. And if you make nodifications that
doesn't affect the relative stability of a correct

Wat son-Crick pair, a GC for exanple, versus an incorrect
pair, for exanple, nediated by sone interaction with
sugar, that whole windowis likely to increase so --
because you're sinply binding |ess.

But there's -- but that -- but that defect
i nduced in binding by the sugar is not going to affect
the difference in stability between a correct and an
I ncorrect Watson-Crick pair where you're pairing. There
are two separate things that the polynerase is grabbing
on to. You're decreasing the ability to bind due to one
Interaction, but the differential stability of a correct
and incorrect pair at this other part of the pol ynerase
that's formng the Watson-Crick pair, there's no reason
to think that those should be rel ated.

So if this is the wi ndow between a correct and
an incorrect pair for a natural triphosphate, if you're
sinply decreasing the binding and not nessing with the
pai ring, one expects the windowto just do this. So
there woul d be a higher concentration required for high
fidelity incorporation to get over the binding defect
caused by the sugar nodification. But that would still
be |l ess than the equally increased affinity anmount that

you need for the incorrect triphosphate to be nade, the
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I ncorrect pairing.

Q kay. Now l'd like to shift gears a little
bit.

You recall toward the end of your testinony
you were brought to Exhibit 1119, which is your second
decl aration and you were brought to page 50.

A Ckay. | got it.

Q Before we -- before we shift to this, during
your | ast answer regardi ng what happens when a
3'-protective group di mnishes incorporation, you were
on the canera with your -- your hands and a shifting
wi ndow. Can you explain what you neant with respect to

the shifting window and why it shifts?

A Wthout the visual aid of ny canmera -- ny
hands or --
Q Vell, I"'mtrying to figure out -- you showed

your hands going up, and I'mtrying to figure out what
that represents, if anything.

A So this -- so lower affinity is good. So this
IS representative of, let's say, the concentration where
a triphosphate binds. This is the concentration where
the incorrect triphosphate binds and binds correctly for
t he incorporation.

If you destabilize the interaction in a part

that doesn't inpact the contribution from correct
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pairing, that destabilization is expected to decrease
the stability of both the correct pair and the incorrect
pair by simlar anmounts. So that way this w ndow w ||
sinmply shift to higher concentrations. You'll need

hi gher concentrations to achieve the high fidelity only
correct binding.

But that's -- there's a w ndow between what
that will be and the higher concentration needed to bind
for the incorrect, as long as that contribution of the
Incorrect pairing is independent of the nodifications
and the destabilization caused at the sugar.

Q Ckay. So is it correct that the size of the
w ndow stays the sane?

A To the extent that -- to the extent that they
are absolutely independent interactions, the -- the
I nteractions between the pol ynerase and the sugar and
the interactions between the polynerase and the
Wat son-Crick base pair formng, then yes, they would be
conpl etely independent. And that w ndow woul d precisely
shift.

Now, maybe small changes. To the extent that
they are independent it would -- it would -- they would
shift equally.

Q Ckay. And if they are not independent, then

they would shift different anounts?
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A One coul d i nagi ne them being slightly
different. Frankly, | can't imgine them being

particularly strongly coupled, so |I don't think that
they would do this. | think that, you know, they m ght
do -- I'mwggling ny hands as | raise them There
m ght be sone variation, and | don't know exactly what
that would be. But it is unreasonable to think that a
nodi fication of the sugar is going to destabilize the
correct pair and not affect the mspair. | can't
I magi ne that happeni ng.

Q Ckay. So goi ng back now to your second
decl aration, Exhibit 1119. There were sone di scussions
about Fnoc, correct?

A Correct.

Q And then in response you tal ked about Prober
teaching linker chemstry --

A | did.

Q -- correct?

And you said that Dower references Prober and

Prober taught |inker chem stry, correct?

A That is correct.

Q kay. What is the linker chemstry that's
taught by Prober?

A Prober teaches a propargyl am ne |inker

attached to the 5 position of pyrimdines or the 7 diaza
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position of purines.

Q kay. So the propargylam ne chemstry that's
taught by Prober, could you use that to attach Fnoc to a
T nucl eoti de?

A That was exactly ny point, yes.

Q kay. And why is that?

A Because you have a primary anmine that's a
nucl eophile. You have an Fnoc with an electrophilic
chloride. That's the whole point of the Frnoc -- of
having that built-in linker on Fnoc to attach the
fluorenyl fluorophore. Yeah, so | think that you would
sinply -- it would probably be a better reaction than
t he ones that are shown that are aromatic am nes.

Q Ckay. Could you use Prober's linker chemstry
to attach Fnoc to the 5 position of a C nucl eotide?

A Yes.

Q kay. Could you use Prober's linker chem stry
to attach Fnoc to the 7 position of a diaza A
nucl eoti de?

A Yes.

Q And coul d you use Prober's linker chemstry to
attach Fnoc to the 7 position of a diaza G nucleotide?

A Yes. And | think that's exactly why Dower was
citing to Prober.

Q And woul d the use of that Prober chemstry
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have been within the skill of a person of skilled in the
art at the tinme?

A Yes.

MR ZI MVERVAN. Can we take a short break?

MR. SCHWARTZ: Ckay.

THE VI DEOCGRAPHER: We're going off the record
at 3:16 p. m

(Recess taken from3:16 p.m to

3:17 p.m)

THE VI DEOGRAPHER: We are back on the record
at 3:17 p. m

MR. ZI MMERVAN: | have no further questions
for Dr. Ronesberg at this tine.

MR. SCHWARTZ: | have one question.

FURTHER EXAM NATI ON

BY MR, SCHWARTZ:

Q So your counsel just asked you questions about
the propargylamne linker in Prober. That's not a
cl eavabl e I'inker, correct?

A It is-- it is -- Prober -- so Prober used it
to attach fluorophores that were not cl eavable. Dower
cites to the attachnent of cleavable fluorophores --
sorry. Dower, | think at nmultiple spots, at | east
three, tal ks about the need to |ink the fluorophore via

cleavable -- by a renovable -- it needs to be renovabl e.
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He cites to Dower -- he cites to Prober for |inkers.
The Fnoc group is a cleavable linker. So attaching the
Fnoc to the Prober cite would install a cleavable Iinker
as prescribed by Dower. The -- the link -- the -- the
nodi fications that Dower is citing to Prober for are to
attach the cleavable linker. They are not the cl eavable
| i nker thensel ves.

Q And in your -- in your testinony about
attaching Fnoc, the Fnoc | abel to the 5 position of the

purine or the 7 diaza position --

A Backwar ds.
Q 5 position of the pyrimdine and the 7
position -- 7 diaza of the purine --

(Court reporter clarification.)
Q In your testinony about attaching Frnoc to the
5 position of the pyrimdine or the 7 diaza position of
the purine, the propargylamne linker is a separate

structure separate and apart from Fnoc, correct?

A Separate and apart from Fnoc?

Q Yeah.

A Yeah. It's what you would use to attach Fnoc.
MR. SCHWARTZ: | have no further questions.

Thank you for your tine.
MR. ZI MMERVAN: | have no further questions

either. W' re done.
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THE VI DEOGRAPHER: We're going off the record

at 3:20 p.m
(Deposition concludes at 3:20 p.m)
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STATE OF CALI FORNI A )
COUNTY OF SAN DI EGO g

I, Linda E. Marquette, a Certified Shorthand
Reporter, do hereby certify:

That prior to being exam ned, the witness in the
f oregoi ng proceedings was by ne duly sworn to testify to
the truth, the whole truth, and nothing but the truth;

That said proceedi ngs were taken before ne at the
time and place therein set forth and were taken down by
me in shorthand and thereafter transcribed into
typewiting under ny direction and supervi sion;

| further certify that | am neither counsel for,
nor related to, any party to said proceedi ngs, nor in
anywi se interested in the outcone thereof.

Further, that if the foregoing pertains to the
original transcript of a deposition in a federal case,
bef ore conpl etion of the proceedi ngs, review of the

transcript [] was [X] was not requested [] waived.
In witness whereof, | have hereunto subscribed ny

namne.

Dat ed: February 04, 2019

Li nda E. Marquette
RPR, CLR, CSR No. 11874,

Page 221

www.aptusCR.com




10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

lllumina, Inc. vs. The Trustees of Columbia

Floyd Romesberg, Ph.D. University in the City of New York

DECLARATI ON UNDER PENALTY COF PERJURY

Case Nane: Illumna, Inc. vs. The Trustees of Col unbia
University in the City of New York

Dat e of Deposition: 02/01/2019

Job No.: 10051818

|, FLOYD ROVESBERG, PH.D., hereby certify
that | have read the transcript of ny deposition and that
this transcript accurately states the testinmony given by ne,
with the changes or corrections, if any, as noted on an errata
sheet or errata sheets.

Executed this day of

, 2019, at

FLOYD ROVESBERG, PH. D.
NOTARI ZATI ON (I f Requi r ed)

St at e of

County of

Subscri bed and sworn to (or affirned) before me on

this  day of , 20,

by : proved to ne on the

basis of satisfactory evidence to be the person
who appeared before ne.

Si gnat ur e: (Seal)
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Floyd Romesberg, Ph.D. University in the City of New York
DEPCSI TI ON ERRATA SHEET
Case Nane: Illumna, Inc. vs. The Trustees of Col unbi a
Uni versity in the Gty of New York
Name of Wtness: Floyd Ronesberg, Ph.D.
Dat e of Deposition: 02/01/2019
Job No.: 10051818
Reason Codes: 1. To clarify the record.
2. To conformto the facts.
3. To correct transcription errors.
Page __ Line __ Reason __
From to
Page _ Line __ Reason __
From to
Page Line Reason
From to
Page _ Line __ Reason __
From to
Page Line Reason
From to
Page _ Line __ Reason __
From to
Page _ Line __ Reason __
From to
Page Line Reason
From to
Page _ Line __ Reason __
From to
Page Line Reason
From to

Page 223
www.aptusCR.com



© 0o N oo o b~ w N P

[EEN
o

11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

Floyd Romesberg, Ph.D.

lllumina, Inc. vs. The Trustees of Columbia
University in the City of New York

DEPGSI TI ON ERRATA SHEET

_____ Line _ Reason
to
_____ Line _ Reason __
to
_____ Line _ Reason
to
_____ Line _ Reason
to
_____ Line _~ Reason __
to
_____ Line _ Reason __
to
_____ Line  Reason __
to
_____ Line _~ Reason __
to
_____ Line _ Reason
to
_____ Line _ Reason
to

transcri pt

transcri pt

Subj ect to the above changes, |
is true and correct
No changes have been made. |
is true and correct.

FLOYD ROVESBERG, PH. D.

certify that the

certify that the
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