
• 

• 

• 

UNITED STATES DISTRICT COURT 
SOUTHERN DISTRICT OF INDIANA 

INDIANAPOLIS DIVISION 

IN RE RECOMBINANT DNA TECHNOLOGY ) 
PATENT AND CONTRACT LITIGATION ) 

) MDL Docket No. 
THE REGENTS OF THE UNIVERSITY OF ) 
CALIFORNIA ) 

) 
Plaintiff, ) 

1227 

912 

) CAUSE NO. IP 92-224-C 
-vs- ) Indianapolis, Indiana 

) August 29, 1995 
ELI LILLY AND COMPANY, ) 

) 
Defendant. ) 

Before the 

HONORABLE S. HUGH DILLIN 

TRANSCRIPT OF PROCEEDINGS AT TRIAL 

APPEARANCES: 

For the Plaintiff: 

For the Defendant: 

Court Reporter: 

Arthur I. Neustadt 
Jean-Paul Lavalleye 
Marc R. Labgold 
William J. Healey 
Amy Levinson 
Kevin Bell 
susan B. Tabler 

Donald R. Dunner 
Charles E. Lipsey 
Amy E. Hamilton 
John c. Jenkins 
Jeffrey Karceski 

Patricia A. Cline, CM 
Antonette Thompson, RPR-CSR 

PROCEEDINGS TAKEN BY MACHINE SHORTHAND 
COMPUTER-AIDED TRANSCRIPT 

D/G 



GILBERT-DIRECT 
1343 

• 1 back at 1:30. 

2 (The Court recessed from 12:00 p.m. to 1:30 p.m.) 

3 MR. LIPSEY: Good afternoon, Your Honor. I am 

4 reminded as a;housekeeping matter that I had not offered in 

5 evidence DX3376 and 3365. And I was also, excuse me -- I'm 

6 also told I did not offer from yesterday 3577 which was one 

7 of the handwritten manuscripts we discussed with Dr. 

8 Goodman. And
1

I would like to offer those into evidence. 

9 THE COURT: Let me get those numbers again, 

10 please. 

11 MR. LIPSEY: 3376 and 3365 from today, and 3577 

12 from Dr. Goodman yesterday • 

• 13 MR. NEUSTADT: I think some of those are already 

14 in, Your Honor, but we have no objection. 

15 THE COURT: All right. They will be received in 

16 evidence. 

17 (Defendant's Exhibit(s) 3376, 3365, 3577 received in 

18 evidence.) 

19 DIRECT EXAMINATION (continued) 

20 BY MR. LIPSEY: 

21 Q. Dr. Gilbert, when we broke for lunch we were looking at 

22 Defendant's Exhibit 3216A, and I believe you had indicated 
l 

23 that you had relied upon that material in forming your 

A. Yes. • 24 opinion. 

25 
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1 Q. can you describe for the Court briefly the type of 

2 experiment th~t's outlined here, and then I will ask you 

3 some questions about it • 

4 A. 
• 'i 

I'm look1ng for a Bates number for the page, and I 

5 don • t see one'. Do you? 

6 Q. Perhaps ybu can use the page numbers of the notebook. 

7 For example, page 94. 

8 A. Yes. In the upper left-hand corner there is -- upper 

9 left or right-hand corner there are numbers. In this case 

10 in the left-hand corner there's a number 94. And the page 

11 is the fifth page in from the front. It's the third page 

12 

13 

from the back• And it's the only page that has a signature 

on the bottom~ It has the word "insulin" written at the 

14 top. 

15 THE COURT: I must be looking at two different 

16 exhibits. 

17 MR. LIPSEY: Is it --

18 THE COURT: Is this --

19 THE WITNESS: 3216A. 

i 
20 THE COURT: Okay. 3216A is a laboratory notebook 

21 with page 94. 

22 MR. LIPSEY: I think that's the page he's talking 

23 about, Your Honor. 

24 THE lVITNESS : Yes . 

25 MR. LIPSEY: Is the Court missing some pages --
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• 1 THE COURT: No, but I didn't understand him to say 

2 he was looking at page 94. 

3 MR. LIPSEY: Okay. 

4 THE COURT: Okay. Go ahead. 

5 Q. Can you briefly describe the type of experiment or 

6 concept that's outlined here, and then I'll ask you some 

7 questions about it. 

8 A. Okay. This page describes an experimental approach to 

9 convert the rat to human, the rat sequence to a human 

l 
10 insulin sequence. 

11 Q. The prote~n, the DNA, what? What's being 
i 

12 • 13 

A. The conve~sion of the sequence of the DNA so that it 

would encode ~ sequence corresponding to -- sequence 

14 corresponding in the portions which correspond to insulin 

15 to human insulin. It uses the rat DNA sequence and is a 
( 

16 plan to use mismatched primers, which is a technique of 

17 site-directed mutagenesis. It's the way of trying to 

18 change a DNA ~equence to a process that we don't need to go 

19 into in any detail. 

20 But what it uses is a synthetic piece of DNA, and goes 
I 

21 through the process which inserts the sequence, which is on 
I 

22 the synthetic piece of DNA, into the body of the longer 

23 piece of natural DNA. 

' • 24 

25 

Q. In that process does the sequence of the synthetic DNA 

that you're using have to correspond in substantial measure 
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• 1 to the natural sequence you're trying to match it to? 

2 A. Yes. Theway the process works is to take the 

3 critical piece of the process is to take a short synthetic 

4 DNA that matches the natural DNA, let us say, at 10 or 

5 20 -- at 20 or 30 bases, and which mismatches at 1 or 2 

6 bases in that region; the mismatches being such that if the 

7 natural DNA is replaced by that synthetic, you have changed 

8 the sequence of the natural DNA by 1 or 2 amino acids. And 

9 so the problem facing -- the problem in converting a 

10 sequence of rat to a -- sequence corresponding to the rat 

11 insulin to the sequence that would correspond to the 

• 12 B chain of human insulin is to change certain amino acids • 

13 Q. And what do the three nucleotide or DNA sequences 

14 listed on page 94 of this exhibit represent? 

15 A. The lines represent sequences from the rat. Line c, 

16 for example, represents a sequence chosen from rat insulin. 

17 Above that is written the rat sequence, and below that is 

18 written the amino acids that need to be replaced in order 

~ 
19 to make that a human sequence. 

20 Q. So is it correct that to design these pieces of 

21 synthetic DNA' for this purpose, the designer has to know 

22 what the DNA sequence of the natural rat DNA is? 

23 A. I'm sorry. I have stated the connection a little bit 

sequence. The sequence below that corresponds to the rat • 24 wrong. The longer sequences are the human protein 

25 
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• 1 sequence. And the example given here, for example, the 

2 bottom line, is an effort to convert a serine, which is 

3 that position 30 in the rat with the UCC codon, to a 

4 threonine whibh would correspond to position 30 in the 

5 B chain for human. 

' 
6 Q. Okay. An~ --

,. 

7 A. And that would be done by a single base change 

8 converting a U to an A. And that's what's indicated in 

9 that bottom line. 

10 Q. In designing the synthetic DNA sequences for this 

11 purpose, does the designer need to know what the DNA 

12 • 13 

sequence in the natural rat DNA is in order to design these 

sequences? 

14 A. Yes. If the designer were going to start with a 
l 

15 plasmid containing a natural rat DNA sequence and convert 

16 it to a sequehce which would code for human, he would need 

17 to know the sequence of the rat. He would end up with a 

18 sequence which would encode human but which would not be 

19 the human DNA sequence, not be exactly the human DNA 

20 sequence. 

21 Q. I'm going to ask you to assume that this design 

22 reflected in Dr. Itakura's notebook was based on 

23 information which he received about the DNA sequence in 

• 24 

25 

April of 1977. On that assumption, what conclusions can 

you draw abou·t the source of the DNA sequence information 
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• 1 used for this purpose? 

2 A. Actually the rather surprising conclusion, the sequence 

3 that we're examining at line c of 94, shows a sequence for 

4 threonine, proline, lysine, serine in the rat, and 

5 arginine, which uses the codon AAC for lysine. AAC is not 

6 a lysine codon. It is, in fact, the specific -- a 

7 specifically wrong mistake that appears as a typographical 

8 
• ! 

error 1n the pCR1 draft manuscript that we have discussed 

9 just a moment ago. 

10 Q. So what does that allow you to conclude about the time 

11 at which the DNA sequence information or mRNA sequence 

12 • 13 

information in the pCR1 manuscript must have been in 

existence? 

14 A. It must have been in existence before this page was 

15 written since
1
the information had to be passed to Keiichi 

16 Itakura before April 26th. 

' 
17 Q. And if, in fact, the sequence as we see it in the pCR1 

18 manuscript was in existence on April 26th, do you have an 

19 opinion as to whether or not it could possibly have 

20 resulted from a pMB9 cloning experiment begun three days 

21 earlier on April 23rd? 

22 A. Yes, I have. 

' . 
23 Q. And what's your opinion? 

• 24 

25 

A. That it could not possibly have come from a pMB9 

cloning experiment. That experiment, at best, started on 
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• 1 April 23rd. And we have seen in the history of this 

2 typographical,error that not only must extensive sequence 

3 work have beeh done in order to create the background 

4 sequence fromi-- correct sequence from which this is an 

5 error, but in fact, several secretarial editings and 

6 reeditings occur which would have taken days or weeks to 

7 accomplish. 

8 MR. LIPSEY: Your Honor, I had offered Exhibit 

9 3216A and B before the lunch break, and I believe 

10 
~ . 

Mr. Neustadt was go1ng to take that matter under 

11 advisement. 

• 12 

13 

MR. NEUSTADT: No objection, Your Honor. 

THE COURT: All right. It is received in 

14 evidence. 

15 (Defendant's Exhibit(s) 3216A, 3216B received in 

16 evidence.) 

17 Q. Could you turn now to Exhibit 3369, please. 

18 A. Yes. 

19 Q. Did you hear Dr. Chirgwin identify these references and 

20 footnotes as peing in his handwriting? 

21 A. No, I was~'t in Court at that point. 
f 

22 Q. Well, I will represent to you that was established on 

23 the record. 

• 24 A. Thank you. 

25 Q. I will represent to you further that the documents bear 
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1 the WR production number, indicative of having been found 

2 in Or. Rutter's files. 

3 Now, first of all, is there any doubt -- do you have an 

4 opinion as to~whether or not the handwritten footnotes in 
~ 
I 

5 references here are or are not footnotes in references to a 

6 pCR1 cloning experiment? 

7 A. No, I have no doubt they are such references. 

8 Q. What is your opinion on that point? 

9 A. My opinion is that the handwritten references are an 

\ 
10 early draft of the set of references that appears in the 

11 pCR1 manuscript. They specifically agree in reference 14, 
' 
{ 

12 which is a critical paper describing the pCR1 plasmid, with 

13 reference 14 of the pCR1 manuscript. 

14 Q. Have you been able to determine any relationship 

i 
15 between the various versions of what we saw as figure 7 of 

16 the pCR1 manuscript, for example, that appearing at the 

17 page with the Bates number WR01163, and the versions of 

18 that which we saw in Defendant's Exhibit 3377 and in the 

19 pCR1 manuscript, 3367? 

20 A. They repr~sent two intermediate stages in the evolution 

21 of the figure, figure 7 of the pCR1 manuscript. 

22 Q. And can ybu explain the reason for your conclusion in 

23 

24 

25 

t that regard? 

A. We saw before two forms of that final figure: The 

first which had been -- the first, which was a DNA version, 
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• 1 contained the:correct codon for lysine; the second which 

2 was an RNA version containing the typographical error for 

3 lysine. ThatiRNA version has-- WR01163 is an edit of that 

4 RNA version to cross out, for example, the methionine that 

5 was written at position 30, to cross out the other amino 

6 acids, and to close up and change some of the typographical 

7 pattern. 

8 Q. What is the sequence we have here at 1165 in Exhibit 

9 3369? 

10 A. 1165 is clearly a later stage in the editing. The 

11 changes that have been written in at 1163 have now been 

12 done, except that 1165 differs from the figure as it 

• 13 appears in the pCR1 manuscript because it lacks the boxes 

14 that are in that figure. 

15 Q. Do you have an opinion as to whether the figures in 

16 Dr. Rutter's files, which we have in Exhibit 3369, preceded 

17 or succeeded the preparation of the pCR1 manuscript which 

18 is Exhibit 3367? 

19 A. They have, to have preceded the manuscript in the form 

20 in which we have it. 

21 Q. In 3367? 

22 A. In 3367. I was just trying to find that, yes. So they 
i 

23 represent intermediate working product in the development 

' 
Q. Is it possible, in your opinion, for the people in • 24 of that manuscript. 

25 
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1 Dr. Rutter's laboratory to have been working on footnotes 

2 and references and figures for a pCR1 manuscript without 

3 realizing that it was a manuscript describing an experiment 

4 that had not been done? 

5 MR. NEUSTADT: Objection, Your Honor, speculation. 

6 I don't think the witness has any knowledge of this. 

7 THE COURT: I'll sustain the objection. 

8 Q. Would you turn, please, to Exhibit 3370. 

9 A. Yes. 

10 Q. Is this a document that you relied upon in formulating 

11 

12 

13 

• • ?'i your op1n1on. 
I 

A. Yes, it is. 

MR. LIPSEY: Your Honor, this is the manuscript 

14 which was difficult to read the last time in which we had a 

15 substitute better copy made for this morning. I have 

16 another copy of that if the Court would like it, which is, 

17 I think, easier to read than what's in the book. 

18 Q. Can you describe for the Court what Exhibit 3370 

19 represents? 

20 A. Exhibit 3370 is an edit of the pCR1 manuscript to 

21 generate a manuscript describing a cloning experiment that 

22 might have been carried out in pMB9. It begins with a 

23 physical copy of the typescript of the manuscript, 

24 

25 

including the sequence page that corresponds to figure 6B. 

And then it has been edited to do certain things. 
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• 1 It has been edited to change the description of the 
I 

2 experiment from one involving the cloning at the Hindiii 

3 site of insulin eDNA to the manufacture of insulin DNA that 

4 end in a 10 long RI site, an RI decamer. The manuscript on 

5 page 18, HG01811, has the words in the fifth line from the 

6 top, has the plasmid pCR1 crossed out and pMB9 written in. 

7 It has further changes that change the description of the 

8 plasmid, the restriction aspects of the plasmid, to ones 

9 that correspond to pMB9. 
1 

10 It has an' insert, it has on page 1018112 an insert 

11 which reads, ~Initial attempts to clone these fragments in 

12 the Hindiii site of the plasmid pCR1 and then select • 13 transformants.by growth," etcetera, "were unsuccessful." 

14 And then the insert goes on to say, "The experiment is 

15 repeated, is to be done in pMB9." 

16 The text of the manuscript is the same as -- the bulk 
( 

17 of the text is the same as the pCR1 manuscript, except that 
,i 

18 the figure 6,.figure 6B, the sequence figure, has been 

19 modified to have the Hindiii ends crossed out and RI ends 

20 written into the sequence. So this manuscript is a 

21 complete -- is a complete version of a manuscript that 

22 describes a hypothetical pMB9 experiment cloning into the 
( 

23 RI side of pMB9 using RI linkers. And the sequence 

information has been left unchanged. • 24 information is identical. The bulk of the sequence 

25 
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1 Q. Were you able to find in the records you reviewed any 

2 record of an experiment where all the cloning had been done 

3 in the EcoRI site of pMB9? 

4 A. I don't ~~ite know how to interpret that question. 

5 Q. Let me t~~ it again. It wasn't a good one. How was 

6 the cloning actually done as it was reported in the 

7 ultimate Science article? 

8 A. The ultimate Science article reports a cloning of the 

9 long piece of the total -- the bulk messenger RNA into the 

10 Hindiii site of plasmid pMB9 and the recovery of the long 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

' clone. It then reports a subsequent cloning of the small 

1
. j . 

fragments ~gated to an RI octamer, 0-C-T-A-M-E-R, ~nto the 

RI site of plksmid pMB9. That's a structure of the 

experiment described in the Science paper. 

This experiment, a pure cloning into the RI site of 

pMB9, has a possible reference in that the experiment 
r 

described in the logbook is actually an experiment that 

corresponds to the experiment described in this paper. 
i 

Q. Would you[refer to Exhibit 3346, please, which is the 
i 
j • • 

P3 logbook, and spec~f~cally to the page with the Bates No. 
r 

21 2476. Is that the page to which you have referenced? 

22 A. Yes. 

23 Q. And what type of experiment is described there? 

24 A. On page 2476 the experiment is described as using EcoRI 

25 decamers and EcoRI cut pMB9. And I would infer that the 
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1 sorts of DNA, eDNA, synthesized in vitro, the simplest 

2 interpretation of that description of experiment is that it 

3 purports to be an experiment in which the eDNA is taken, 

4 treated with SI, and RI decamers are added to it. 

5 Q. Are you aware --

6 A. The sequence edits in the paper, I suggest, are of RI 

7 decamers added to such DNA --

8 Q. Were you able to find any record of any such experiment 

9 actually being done successfully? 

10 A. No. 

11 Q. Would you turn to Exhibit 3374, please. 

12 A. Yes . 

13 Q. Is this a document upon which you relied in forming 

14 your opinion? 1 

15 A. Yes, it 
• I 
1S. 

16 Q. Can you describe for the Court the significance of this 

17 document to your opinion? 

18 A. This is a,second edit of the underlying pCR1 

19 manuscript. Again, in constructing this document, this is 

20 a complete typescript of the pCR1 manuscript, including all 

21 figures except for figure 4. The document was found in a 

22 file labeled Final minus 1. This manuscript has been 

23 edited again to describe a cloning in pCR1 on page 

24 Q • 

25 A. 

~ 
The numbers have been added at the bottom. • ' f 
That's right. Cloning in -- I'm sorry, I misspoke. 
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1 Cloning in pMB9. On page 5, for example, references to 

2 pCR1 are crossed out and pMB9 is written in their place. 

3 The detailed inset is on page 6, which is to be 

4 inserted onto'page 5, constructs a description of the 

5 experiment in which is, in fact, the description that 

6 appears in the Science paper. The description of the 

7 experiment now is that the cloning was done 

8 semi-successfully in the Hindiii site, and then the DNA 

9 which -- the cut and size DNA, which at this time has 

10 Hindiii linke~s on it, is modified by adding RI octamers, 

11 which is a way of putting two linkers on the ends of that 

l 
12 DNA so that it could, in fact, be cut out again with 

13 Hindiii, and using that as a cloning. 

14 The manuscript is otherwise broadly identical to the 

15 science paper. It includes specifically two interesting 

16 edits. One i~ an edit on page 21, which is a legend for a 

17 

18 

19 

20 

21 

22 

23 

24 

25 

sequence gel,, in which the edit has changed from pAU3, 

which was the'writing in the original pCR1 manuscript, to 

l 
pAU2, which i~, in fact, the sequence that appears in the 

final Science 1 paper. 

I And at the bottom of the gel, bottom of that page, the 
\ 

line which originally read, The 5' terminal dinucleotide AG 

has been run off the gel -- which is a description of the 

sequencing gel in which the first shortest fragments have 

run off the bottom of the gel -- has been changed to the 5' 
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1 terminal sequence PAATTCAAG. Now eight nucleotides have 

2 been run off the gel. And those eight nucleotides would be 

3 the correspon~ing RI end attached to a hypothetical 

4 fragment that": had both a Hindiii and an RI linker added to 

5 it. 

6 That edit has later been crossed out to go back to the 

7 original edit, because, in fact, I would infer exactly the 

8 same gel image is being described because one is simply 

9 changing the words one has used to describe a feature which 

10 doesn't appear on the page. 

11 The last edit of relevance is that the sequence edit on 

12 

13 

page 29, which is figure 6B of this manuscript and 

ultimately figure 7 in the Science manuscript, the sequence 

14 of the DNA has been edited to take away the Hindiii 

15 markers. 

16 Q. Is there any substantive change in the data attending 

17 that change? 

18 A. No, there's no substantive change in the underlying 

19 data. And t~e last edit of relevance is that on page 30 on 

20 the figure for the messenger RNA, the amino acids have been 
J, 

21 written back in. The alternative amino acids for the rat 
i 

' 22 II sequence have been written back in. The first sentences 

23 of this manuscript differ from the first two sentences in 

24 the Science paper. The text then takes up identically. 

25 Q. Have you formed an opinion as to whether this 
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• 1 manuscript we'have here as Exhibit 3374 was, in fact, 

2 prepared by editing the pCRl manuscript which we had as 

3 Exhibit 3367? 

4 A. Yes. 

5 Q. Returning:to Exhibit 3374, would you please turn to the 

6 page numbered 53 at the bottom. 

7 A. Yes. 

8 Q. Is this a page upon which you relied in forming your 

9 opinion? 

10 A. Yes, it is. 

11 Q. Can you explain the significance of what's written here 

12 • 13 

to the Court, please? 

A. There's one figure missing from this manuscript 

14 compared to the manuscript as it finally appears, and 

15 f
. I . . . . 

that's 1gure,4 of the Sc1ence paper wh1ch 1s an 1mage that 
; 

16 purports to s~ow a pM -- a series of pMB9 plasmids, each 

17 one cut to release one of the four fragments that the paper 

18 describes. That image equivalent images are missing 

19 from all of these manuscripts. That's the one piece of 

20 data missing. 

21 This page I read as a description of transformation 

' 
22 efforts in which the individual fragments 3-9 and 1-13 are 

23 being -- attempts are being made to transform those 

• 24 

25 

directly into"pMB9. Such a transformation would, if the 

DNA existed a·t the time in the case of 1-13, would of 
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• 1 course create a plasmid 1-13 in the Hindiii site of pMB9. 

2 This page also describes an effort to transform SI 

3 treated, 1-13, along with RI linkers in the RI site of 

4 pMB9. such an experiment would also create a pMB9 plasmid 

5 that would contain the specific 1-13 DNA fragment. 

6 Q. Do you have an opinion as to whether the materials 

7 referred to here as 3-9 and 1-13 are or are not from the 

8 pBR322 experiment? 

9 A. My opinion is that they are from the 1 -- from the 
I' 

10 pBR322 experi~ent. One element in that opinion is that the 

11 source of those names that appears anywhere in the record 

12 is the pBR322 experiment . 

• 13 Q. Would it have been consistent with standard laboratory 

14 practice as you understand it to have given an identical 

15 set of names to a set of inserts developed in a second 

16 experiment? 

17 A. No, it wo~ld not. 

18 Q. And can you briefly explain why that is? 

19 A. A cloning' experiment produces a large number of clones. 

20 In fact, Dr. Ullrich testified that the Hind -- that the 

21 pMB9 experiment produced a large number of clones. One 

22 would have the problem of keeping -- identifying those 

23 large number of clones in order to make -- to keep track of 
I 

• 24 

25 

what one had. And one would naturally expect there would 

have been a set of names introduced for those clones. Some 
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1 numerical or alphanumerical designation would identify all 

2 of those. 

3 One would expect in examining any records of such 

4 experiments that one would find some reference to novel 

5 clone names, complete set -- a larger set actually of 

6 larger clone names, then a set finally sequenced and 

7 identified in the paper. It's extraordinarily unusual for 

8 somebody to take a previously existing name and use it 

9 again. It totally confuses their own records and their own 

10 thinking. 

11 It is usual after a paper is written to rename the 

12 plasmids in a rational set of names for the paper and then 

13 
i to use those names afterwards. So when I approach the 

14 records that you see, I would have expected after the 

15 publication of the paper to find plasmids using the name 

16 pAUl, pAU2, pAU3 and pAU4. 

17 Q. Did you, in fact, find that in the records of u.c.? 

18 A. No, I did not. 
I 

19 Q. What did rou find? 

20 A. I examined laboratory notebooks and found that the 

21 plasmids being used six months or nine months after the 

~ 
22 date of the experiments were actually identified with the 

\ 
23 same set of numbers as the pBR322 experiments; that is, I 

24 

25 

found reference to plasmids 1-13, 3-9 and so forth. 

Q. Would you'turn to Exhibit 3342A, please. 
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• 1 A. Yes. 

2 Q. And specifically to the page with the Bates No. 4121. 

3 Is this a page upon which you based your opinion? 

4 A. Yes, it is. 

5 Q. And can Y?U explain to the Court what it describes? 

6 A. This is al, page from a laboratory notebook of a 

7 technician who worked for John Shine and Axel Ullrich. 

8 There is no date on the page of this notebook. I have been 

9 informed that this page is probably quite late in history. 

10 Internal dates suggest that it is somewhere around 

11 September of l977. 

12 It is a listing of the stocks of materials available in 

• 13 the laboratory. The top of the page is the listing of 
i 

14 frozen stocks of DNA; the bottom of the page is a listing 

15 of frozen cell cultures related to insulin. The very first 

16 plasmid list is listed as 1-13 in pMB9 as the HSU or which 

17 is Hindiii site. The third listing is the 1-13, pMB322. 

18 The sixth listing is plasmid 3-9 and 322, and so on. 

19 so there is clearly existing a set of plasmids for 

20 which the identical names have been used, containing 

21 inserts with the identical names as the original pBR322 

22 inserts, sitting, in fact, in pBR322 and physically 

23 indistinguishable from that material used in the original 

Q. Dr. Gilbert, it has been suggested or I have perceived • 24 experiment. 

25 
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1 that it has been suggested that the sheets of data 

2 associated wi·th the pCR1 manuscript were, in fact, somehow 

3 associated with that document after the manuscript was 

4 written and after the pMB9 experiment was done. Do you 

5 have an opinion as to whether that is a likely possibility? 

6 A. I do. 

7 Q. And what's your opinion? 

8 A. My opinion is that it is not a likely possibility. Had 

9 there been a ~ingle manuscript containing, as these do, 
' r 

10 pages unnumbe~ed, one might have been able to construct an 

11 argument that.the pages of figures, even though they are 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

I 
described in the legends, were somehow separate from the 

underlying document. In this case we have three versions 

of that typescript manuscript all connected together, all 

existing separately in separate files; two of which have 

• ;! • 

been ed~ted at separate t~mes and places; all three of 

which contai~.sequence figures keyed to the manuscript. 

Essentially !)regard that as a convincing, extremely 

convincing ar~ument, that a complete manuscript is drawn up 

with sequence,figures as duplicated and used for further 

argument. 
I 

i 
22 Q. Dr. Gilbert, I'd like now to draw your attention to the 

23 published figures which is now renumbered 8 in the Science 

24 
t • 

article, and ask ~f you have an opinion as to whether or 

25 not the data ~here described was based on the pBR322 
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• 1 experiment? 

2 A. Yes, I do. 

3 Q. And what's your opinion? 

4 A. The data ~ascribed there is based on the pBR322 

5 experiment. 

6 Q. And what is the basis for your opinion? 

7 A. That the characteristic typographical errors 

8 actually I have two reasons for that, only one of which we 

9 have discussed before: One reason is the characteristic 

10 typographical errors that appear in this as -- appear in 

11 this figure are characteristic of that first pCR1 

manuscript. The second piece of information is that there 12 • 13 
, 

is, in fact, sequence mistakes on this figure. 

14 Q. Let's deal with the typographical errors first. Do you 

15 still have your yellow marker up there? 

16 A. I do. I also have a pointer. Do you want me to mark 

17 that? 

18 Q. would you step down and mark on the blow-up of figure 8 

19 the typographical errors which you found in common with the 

20 pCR1 manuscript. 

21 A. The typographical errors that are in common are this 

22 wrong codon for lysine and this wrong codon for alanine. 

23 Q. I have been informed it's hard to see the yellow from 

• 24 

25 

afar. Perhaps you can circle those two with your black 

marker, if you have one. 
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• 1 A. Green? 

2 Q. Well, here's a black one. Why don't you use that. 
' l' 
I 

3 This is a permanent one. 

4 A. (Witness complied with request.) 

5 Q. You can return to the witness stand. Have you had 

6 occasion to review data indicating what the sequence of the 

7 DNA that was being studied by these researchers was? 

8 A. Yes. 

9 Q. And in what form have you seen that data? Well, let me 

10 break it down. Have you done any work yourself on that 

11 topic? 

• 12 

13 

A. Yes. 

Q. And what have you done? 

14 A. In 1978 we also cloned a rat insulin clone and 

15 expressed rat insulin genes. We used a different 

16 technique. 
I 

We used insulinoma, we used a different 

17 technique than that that was described in this paper. But 

18 we isolated eDNA clones corresponding to rat insulin I and 

19 rat insulin I+, and as I said before, expressed those. 

20 That provided'us, of course, with an independent, in a 

21 sense, independent check on the DNA sequence. 

22 In our paper we, in fact, mentioned the fact that 

23 there's a sequence error in the sequence of this paper. 

• 24 

25 

Q. By "this paper" you mean the u.c. Science paper? 

' A. That's right. 
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1 Q. Can you, with your highlighter, highlight the general 

i 
2 area where thr sequencing errors occur, realizing that it 

3 is impossible!, from memory to get it exactly right? 

' 4 A. That's right. The general area is in this region. 

5 Q. You have circled an area in the 3 1 untranslated region? 

6 A. That's right. And the specific error that -- yes, 

7 there's a specific sequencing error down here that we 

8 actually noticed and verified was an error in this paper 

9 and the correct statement in ours, in the text of our 

10 paper. 

11 Q. Did you h~ve occasion to review the data in the pCR1 

12 manuscript to ascertain whether it too showed those 

13 sequencing errors? 

14 A. Yes, I did. 

15 Q. And what did you conclude? 

16 A. That it also shows those sequencing errors. 

17 Q. Can you step down and mark the area where the 

18 sequencing errors are on the data sheet from the pCR1 

19 manuscript which we have a blown-up version of, page 1972? 

20 A. It's agai~ in this same region, the region I just 

21 marked with a.circle, of this exhibit; at the beginning of 

l 

22 the 3' untranslated region almost immediately following the 

23 termination codons. 

24 

25 

Q. Do you have an opinion as to whether it would be likely 

in two indepez1dent experiments to make precisely the same 
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1 sequencing errors? 

2 A. I do. 

3 Q. And what's your opinion? 

4 A. I think it is, in general, unlikely that an extensive 

5 error in sequence would be wrong in the same identical 

6 fashion. It is possible to make the same errors. There 

7 are certain types of errors that are made because of the 

8 structure of the underlying DNA. And so if you just 

9 sequence one strand of the DNA, you may make errors and not 

10 know it. And 1one of the ways we guard against that, if 

11 you're careful, is actually to sequence both strands of the 

12 DNA. That wasn't done here and they didn't discover their 

13 error. 
' J·t 

14 Q. If we cari.step back for just a moment, Dr. Gilbert, and 

15 

16 

17 

18 

look back at the pCR1 manuscript, Exhibit 3367, and instead 

of looking at the messenger RNA sequence that we have spent 

some time thi~ afternoon looking at, could you look at the 

DNA sequence ~hich is on page 1971? 

19 A. Yes. 

20 Q. Were you able to glean from the manuscript an 

' 21 understanding,of the significance of the italicized 

22 sequence information given in that picture? 

23 A. The italicized sequence information purports to be the 

24 DNA sequence as determined by the sequencing procedure from 

25 the four plasmids. 
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• 1 Q. And why does it stop in places and why is it replaced 

2 then with a solid line? 

3 A. The solid line represents that strand of DNA in a 

4 region which has not been sequenced. And so, for example, 

5 for pAU3 -- actually let's do it with pAU4 which we talked 

6 
• I I 

about earl1er. For pAU4 you see a line of sequence and 

7 above it you see a single solid line. That means that 

8 information has been gathered as to the sequence of the 

9 bottom line, one of the strands of DNA. If you go from the 

10 bottom to the middle group of sequences, over at the 

11 right-hand side you see another little bit of sequence to 

12 • 13 

pAU4. You see that the top line, there is a sequence given 

for the top line, of that pair of sequence for the DNA, 

14 below that there's a solid line and that sequence continues 

15 a solid line. 

16 
. ~ 

That 1s sequence from the other strands. And that 

17 sequence, those two pairs of sequence, are the pairs of 

18 sequence that we looked at way back as sequences that we 

19 argued came out of the -- they were the first sequences we 

20 looked at for pAU4. And we argued at that time they were 

21 extremely early, and they came out of the pBR322 

22 manuscript. What is here is not further sequencing on that 

" 23 plasmid than those two original sequence runs. 

• 24 

25 

Q. So is it correct that one can determine how much 

sequence information was obtained by the experimenter for 



• 

• 

• 

GILBERT-DIRECT 
1368 

1 each of these'pieces of DNA by seeing where the italicized 

2 data stops an~ the solid lines begins? 

i 

3 A. That is cprrect. 
k 

4 Q. Did you h~ve occasion to compare that feature of the 
• ,, 

5 sequence information between the pCR1 manuscript and this 

6 ultimately published Science article? 

7 A. Yes, I did. 

8 Q. What did you conclude? 

9 A. I concluded that the sequences shown, certainly 

10 sequences which affect essentially the claimed underlying 

11 experiments, are identical. And there are places in which 
i 

12 that feature bf the sequence, how far up the DNA sequence 

13 goes, is a felture of the individual experiment that was 
i! 

' 
14 used. It's a feature of the way the gels ran. And had the 

I 

15 sequencing been done better that day, that sequence would 

16 go further; if it had done not as well, that sequence would 

17 not have gone as far. 
I 

18 Q. Were you able to determine what the sequencing 

19 technique wa~'that yielded this data, or at least what it 

20 was said to be? 

21 A. Yes. 

22 Q. And what ~as it? 

23 A. It was generally the methods called the Maxam Gilbert 

24 sequencing. 

25 Q. And that is the technique for which you received the 
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1 Nobel Prize; is that right? 

2 A. That's correct. 

3 Q. Do you have an opinion as to whether in two independent 
' i 

4 experiments you would get precisely the same extent of 

5 sequence information using the Maxam and Gilbert technique? 
I 
i 

6 A. Yes, I do. 

7 Q. And what's your opinion? 

8 A. That for a number of these plasmids it's extremely 

9 unlikely that one would have gotten the identical sequences 

10 of identical extent. 

11 Q. I would like to shift now to discussion of the patent 

12 application f6r the '525 patent. And for that purpose I 

13 would like to
1
: put up a blow-up of the DNA sequence 
{ 

14 information given in that patent. 

15 MR. LIPSEY: And before the record gets too far 

16 away from me, I will identify for the record the blow-up of 

17 the data from the pCR1 manuscript has been marked as 

18 DX3760. The blow-up of the page of figure 8 from the 

19 Science article has been marked as DX3761. And this 

20 blow-up of the DNA sequence from the patent application has 

21 been marked DX3762. 

22 Q. Have you had occasion to review the DNA sequence 

23 information reported in the original application for the 

24 1 525 patent? 

25 A. Yes, I have. 
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1 Q. Do you have an opinion as to whether or not that 

2 sequence information is based on the pBR322 experiment? 

3 A. Yes, I do. 

4 Q. What is your opinion? 

5 A. My opinion is that that sequence information was 

6 derived from the pBR322 plasmid. 

7 Q. And what are the bases for your opinion? 

8 A. In this figure from the patent application the same 

9 typographical errors appear in the sequence as appeared in 
i 

10 the sequence ln -- as written at the time of the pCR1 

11 manuscript, which as we have argued, that complete 

12 manuscript had to come into existence before -- at a time 

13 in which the authors believed a pCR1 experiment could be 

14 either carried out or convincingly claimed; hence, before 
l 

15 an actual experiment in pMB9 was tried. 

16 Q. Can you step down and circle the typographical errors 

17 to which you referred? 

18 A. Typographical errors are this alanine at position minus 

19 3. 

20 Q. Can you make that as dark as you can. Okay. 

21 A. And this lysine at position 29. 

22 Q. Did you have occasion also to compare the DNA sequence 

23 information in the patent application with what you 

24 

25 

believed to be the actual and correct DNA sequence in that 
I 

area of the DNA? 
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• 1 A. Yes, I did. 

2 Q. And what did you find? 

3 A. I found again that the sequence in the patent 

4 application is the sequence that was presented in the pCR1 

5 manuscript and has the same sequence, carries the same 

6 sequence error. 

7 Q. Can you circle the general area of the DNA sequence in 

8 the patent application where that error occurs? 

9 A. That general area is, again, immediately following the 

10 termination codon in the untranslated region. 

11 Q. Okay. Yo~ may return to the stand. 
l 

12 Have you had occasion to review DNA sequence 

• 13 information prepared by Biosynthesis, Inc. based on the rat 

14 insulin DNA deposited by u.c. in connection with the filing 

15 of its application for the '525 patent? 

16 A. Yes, I have. 

17 Q. I will as~ you to assume that that sequence information 
~ 

18 is correct subject to Dr. Benjamin appearing later this 

19 week to testify about it. Would you turn please to Exhibit 

20 3569. 

21 A. Yes. 

22 Q. Is that the DNA sequence information from Biosynthesis 

23 that you reviewed? 

Q. Now, did you see in the u.c. records some indication of • 24 A. Yes, it is. 

25 
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• 1 the preparation of a single DNA sequence of this length? 

2 A. Yes, I did. 

3 Q. And without wading back through the documents, can you 

4 briefly describe what it is you saw in the records? 

5 A. I saw in the notebook from, I believe it's Tischer 

6 Q. That's Exhibit 3342A? 

1 A. Yes. A description of the construction of a plasmid 

8 that is to carry -- is the run from the 100 long poly-A 

9 tail to the farthest site out in the presequence. That 

10 construction is described as being done between two 

11 plasmids: One labeled 3-9 and the other labeled 1-13. And 

12 the DNAs are but, joined together and cloned in pBR322 and 

• 13 
i '~ 

put in bacter~um RI. 
l 

14 Q. Did you find in the DNA sequence information prepared 

15 by Biosynthesls any indication that the DNA actually 

16 deposited for the patent application had, in fact, been 
i 

17 made using the pBR clone 1-13? 

18 A. Yes, I did. 

19 Q. What did you find? 
' 

20 A. I found an unusual feature in that DNA which is not 
i 

21 present in the Science article. The DNA of that clone, if 

22 we look at --
1
what is the page number? There's only one 

23 page in that exhibit. In Exhibit 3569 if we look at the 

• 24 

25 

DNA sequence in the line up from the bottom, first line 

up -- second line up from the bottom that begins 370, 380, 
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• 1 390, you will,see the string of poly-As. That's actually a 

" 2 string of some roughly 85, 83 or 84 poly-As. Immediately 

3 before that is a pair of Cs. Immediately before that is an 

4 A and then a sequence TGAC. 

5 Q. In the sequence in the published Science article, which 

6 we now have before us, are those two Cs immediately 

7 preceding the poly-A tail shown? 

8 A. No, they;are not. 

9 Q. Can you mark the area where they are? 

10 A. The sequence in the clone goes TGAGC, which is similar 

11 to that, and ~hen it goes ACC A, and their data actually 

12 • 13 

(83-84). 

Q. Did you find any indication in the records of the 

14 pBR322 experiment that clone 1-13, in fact, had that unique 

15 feature of se9Uence? 

16 A. Yes, I did. 

17 Q. Would you,turn to Exhibit 3354, please, specifically to 

18 page 22. 

19 A. Yes. 
i 

20 Q. Is this the page you were referring to? 

21 A. Okay. Exhibit 3354, page 22, which is the first 

22 sequence that we looked at today, it describes clone 1-13. 

23 It describes that clone as having curiously 100 As at the 
r 

• 24 

25 

end and then 2 Cs. It's possible to obtain such sequence 

behavior even though -- such sequence information because 
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1 when c is in a long stretch of As all the way to gel, and 

2 the very first base right beyond that may be clear enough 

3 so that one can read them. So the assertion here is that 

4 the true structure for clone 1-13 is actually cc, and then 

5 followed by all those As. 

6 Q. And is that the structure which was found in the 

7 Biosynthesis sequence information you reviewed dealing with 

8 the actual DNA deposited by u.c. to support its patent 

9 application? 

10 A. That's right. That structure goes from this point, so 

11 there's evidence that this sequence has been seen in clone 

12 1-13 • 
' ',J 

13 Q. And by "tbis sequence," you're referring to the 

14 sequence commencing with the 2 Cs that you have drawn on 

15 Defendant's Ekhibit 3761; is that right? 
l 

16 A. Yes. That's correct. 
I 

17 Q. While we're in DX3354, would you turn, please, to the 

18 page with the number 42 at the bottom. 

19 A. Actually do you want me to discuss why this happens? 

20 Q. Oh, okay. I'm sorry, Dr. Gilbert, yes. Do you have an 

21 opinion as to why it is that this unique feature of 

22 sequence information could be found in clone 1-13 but would 

23 not have beeninoted in the publication of the Science 

24 article? 

25 A. Yes, I do. 
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• 1 Q. Would you explain that to the court, please? 

2 A. The Science article identifies the sequence GAGC, going 

3 on to poly-A, as the correct termination of the message 

4 using the data that's in clone pAU3. They did not sequence 

5 in the Sciende article this area from clone pAUl, 1 which 

6 comes from 1-13. So I simply accepted the sequence from 

7 clone pAU3 as,the terminus of the message. When I learned 

8 this fact that there are 2 Cs there, I went back to examine 

9 the sequence of the genomic DNA which we had done --

10 Q. Can you explain what genomic DNA is? 

11 A. This message is, of course, a copy of the DNA that's in 

12 the chromosome. And we had isolated the genes for rat • 13 insulin I and rat insulin II from the chromosome. And we 

14 had published the sequence of that chromosomal DNA we said 

15 could be compared to ending this message. 

16 We believe, based on some of the facts from the 

17 University of:California sequencing, that the message 

18 both messages for rat I and rat II ended at the GAGC. We 

19 examined the genomic sequence for rat I, but not for rat 

20 II. It turns out that the ACC is in the genomic DNA. 
i 

21 Shall I draw something or are you with me? 

22 THE COURT: Go ahead. 

23 THE WITNESS: May I put it on the corner here? 

I and rat II, by the way? • 24 THE COURT: What's the distinction between the rat 

25 
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• 1 THE WITNESS: Sorry. They are two different genes 

2 for insulin. 

3 Q. Are they two different proteins, Dr. Gilbert? 

4 A. They are two -- oh, I'm sorry, they are two different 

5 genes, meaning different regions of DNA. They make two 

6 proteins, both of which correspond to insulin but have 

7 different amino acid sequences. 

8 Q. So is it correct that if you looked in a rat cell of 

9 the pancreas, you would find two different proinsulin 
" ~ 

10 molecules called rat I and rat II; but if you looked in the 

11 human cell, you would only find one proinsulin molecule in 

12 humans? 

• 13 A. That's correct. We have a single gene in our bodies. 

14 In the history of the rat, that region of DNA duplicated. 

15 And as a result, the rat has two genes. And again, after 

16 that duplication, which would have produced an identical 
~ 

17 second sequence, the sequence has mutated, has changed in 

18 the evolutionary time since then, and the end result is 

19 that there are two identifiable proteins corresponding to 

20 insulin in the rat and two genes; and two slightly 

21 different DNA;sequences, both the eDNA and all the way 

22 through. 

23 But the issue here is -- I confused the issue a moment 

Q. If you can keep it short, do it on the exhibit, if you • 24 ago by mentioning rat II. The issue is actually rat I. 

25 
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1 can. But try to keep it short. 

2 A. Okay. The issue is just the genome sequence, the 

3 genome sequence corresponds to the -- goes on there 

4 something els~. When you make messenger from this, the 

5 message that's in pAU3 copied this region and stopped here 

6 and then added a stream of As. That's actually done by 

7 synthesizing the message through that and cutting it with 

8 an enzyme there and then processing it, adding these As 

9 afterwards. 

10 For pAUl or for the other gene, actually 1-13, this 

11 RNA -- this RNA copy extended this far to this c, and then 

12 was cut and A~ were added after that. So this sequence has 
ij 

13 the GA, has the GAGC. This one has a GAGC ACC on it. 

14 This point of termination is generally -- is moderately 

15 fixed for most messages, but occasionally it is slightly 

16 variable. It's, again, a further point of variation in the 

17 underlying message sequence. And what happened here is 

18 that an alternative termination site, alternative point, 

19 was used to add the poly-A. 

20 Q. Thank you. Okay. If we can quickly look back at 

21 Exhibit 3354, which is Howard Goodman's insulin experiment 
' ' 

22 file, and takb a look at page 42. 

23 A. Yes. 

24 Q. Do you have an understanding of the information there 

25 depicted? 
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• 1 A. Yes. This is a yes. 

2 Q. Can you explain it to the Court briefly? 

3 A. This is a counting of what is called codon frequencies 

4 for the insulin, the preproinsulin gene. 

5 Q. And in relation to the codons for glutamic acid -- am I 

6 right there? Is GLU the abbreviation for glutamic acid? 

7 A. Yes, is it. 

8 Q. In relation to the codon usage for glutamic acid, do 

9 you have an opinion as to whether the frequency of use of 
! 

10 the codon GAG~has been correctly calculated there? 

11 A. No, it -- 1 no --sorry. The frequency for GAG, the 

• 12 number of times that GAG occurs in the message, has been 

13 correctly calculated. 

~ 

14 Q. Has the number of glutamic acid codons been correctly 

15 calculated there? 

j 
16 A. No, the number of times that GAA occurs as a codon has 

17 been correctly itemized, but not correctly summed. 
i 

18 Q. So what should that have read had it been correctly 

19 done? 
~ 

20 A. 8 out of 10. 

21 Q. And instead it reads 8 out of 11; is that right? 

22 A. That's right. 

23 Q. Did you see in the original pCR1 manuscript any similar 

A. Yes. In the original pCR1 manuscript the ratio of • 24 data? 

25 
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• 1 codons for glutamic acid is commented upon as an unusual 

2 feature, and the ratio was given as 8 out of 11. 

3 Q. And that is wrong; is that right? 

4 A. That's right. That is an arithmetic mistake made in 

5 compiling the data. 

6 Q. Was similar information given in the actual published 

7 science article purporting to describe the pMB9 experiment? 

8 A. Yes, it was. 

9 Q. And how was it reported there? 

10 A. Again, as an 8 out of 11 ratio for the codons. 

11 Q. 
l And that 1s wrong, correct? 

12 A • That's correct. • 13 Q. And it is wrong in the same way that the pCR1 

14 manuscript is wrong; is that right? 

15 A. That's correct. 

16 Q. Have you had occasion -- well, let's do it this way: 

17 Would you look, please, at Exhibit 3028A, which is the 

18 original patent application for the '525 patent. 

19 A. Do I have;that? 

20 Q. It should be in your book. It should be in the big 

21 book. It should be the first document in the big book. 

22 A. 3028A? Yes. 

23 Q. And could you refer specifically to the examples, and 

• 24 

25 

more specific~lly to examples 4 and 5. 

THE COURT: Page what? 
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• 1 MR. LIPSEY: Pages 33 and 34, RP33 and 34. 

2 Q. Have you had occasion to review those examples before, 

3 Dr. Gilbert?· 

4 A. Yes. 

5 Q. Do you haye an opinion as to whether the description of 

6 the work given in those examples is an accurate description 

7 of the way the sequence information reported in the patent 

8 application was obtained? 

9 A. Yes, I have an opinion. 

10 Q. What is your opinion? 

11 A. 
• • ,i 

My op1n1on, it is not an accurate description and that 

12 it asserts that the cloning was done in plasmid pMB9 • 

• 13 Q. When you did your rat insulin cloning experiment 

14 ultimately after all the dust had settled on the guidelines 

I' 

15 and the Cambridge moratorium and whatnot, roughly how long 

16 did it take for you to complete from start to finish? 

17 A. It actually took us -- it took us three months. 

18 Q. And had you not been constrained by guidelines, 

19 moratoria and whatnot, restricting the ability to do 

I 
20 recombinant DNA, is it your belief that that experiment 

21 could have be.~n completed earlier? 

22 A. I'm not sure I have an opinion about that. 

23 Q. I beg your pardon? 

Q. Well, do you have an opinion as to whether the • 24 A. I don't really have an opinion about that. 

25 
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• 1 
, 

development of the field of recombinant DNA and cloning of 

2 things like insulin would have developed differently had 

3 the guidelines not been enforced? 

4 A. Yes, I certainly think -- yes. 

5 Q. Do you have any background in the field of scientific 

6 ethics? 

7 A. Yes. 

8 Q. And can y~u describe that for the Court, please? 

9 A. I have actually had a long-standing interest in issues 

10 of scientific misconduct, primarily an historical interest. 

11 And in the early 19 -- early 1 90s I taught a course in 

12 scientific misconduct and fraud for two years to seniors 

• 13 and graduate students. 

14 Q. Have you ever offered testimony in any other 

15 proceedings where scientific ethics have been an issue? 

16 A. Yes, I have. 

17 Q. What were those? 

' 
18 A. Earlier this year I offered testimony in a proceeding 

19 between Enzo and Calgene, concerning issues of whether or 

20 not certain experiments were fabricated. And also earlier 

21 this year I testified in a review for the government of the 

22 draft report from the Office of Research Integrity which is 

23 being reviewed by a panel for the NIH involving the case of 

Q. Could you speak a little louder? • 24 Iminishi-Kari. E-m 

25 
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• 1 A. Oh, we may have to do it afterwards. 

2 Q. In those two proceedings did you conclude that the 

3 conduct at issue was ethical or unethical? 

4 A. In both of those there was -- I concluded that there 

5 had been scientific misconduct. 

6 Q. Why were you willing to testify in those proceedings, 

7 Dr. Gilbert? 

8 A. I think it's important for senior scientists to be 

9 willing to speak out on issues of scientific misconduct. 

' 
10 There's even a self-serving element of that, I believe, 

11 because I thihk if scientists do not police themselves, 

• 12 

13 

we'll find ourselves a science policed by society. 

Q. Have there been any allegations of scientific 

14 misconduct in'your laboratory? 

15 A. There is one such allegation. 

16 Q. Can you briefly describe it for the Court, just the 
i 

17 essence of it? 

18 A. Yes. I had a graduate student who was discovered by a 

19 postdoc in th~ laboratory to have changed the page of a 

20 notebook desc~ibing the beginning of an experiment. 

21 Q. What did you do upon learning of that allegation? 
\ 

22 A. I sequestered all the notebooks involved and turned the 

23 matter over to a review committee at Harvard, which they 

• 24 investigated the issue. 

25 Q. And what was the ultimate outcome of the investigation? 
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• 1 A. The review committee, the University committee, 

2 concluded that the student had been guilty of misconduct, 

3 changing a notebook, and s.ent the student down for a year. 

4 The issue was then reviewed by the NIH, who concluded that 

5 the issue that the student had not committed misconduct. 

6 MR. LIPSEY: Your Honor, I'm at a point where I'm 

7 shifting gears, and I would like to pass up another 
\ 

8 notebook. 

9 THE COURT: Are you suggesting we might take a 

10 ten-minute recess? 

11 MR. LIPSEY: I was suggesting that, Your Honor, 

12 but I would not be so blatant as to come right out and say 

• 13 it. 

14 THE .COURT: We'll take a ten-minute recess. 
·, 

15 (The Court recessed from 2:44 p.m. to 2:55 p.m.) 
i 

16 MR. LIPSEY: Your Honor, a matter has come up 

17 which I think!should be memorialized for the record. 

18 Dr. Gilbert has his own copies of a lot of his documents 

19 we've been talking about. They are in some looseleaf 

20 folders. They have his notes and tabs. 

21 u.c. has asked whether he relied upon them at all in 

22 his direct testimony, and I would like to ask him one 

23 question to get the answer to that. And thereafter, u.c. 

• 24 

25 

has asked fortpermission to photocopy them, and we have 

' 
agreed to that. 
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1 BY MR. LIPSEY: 

2 Q. So Dr. Gilbert, did you review or did you consult the 

3 materials in your personal notebooks during your direct 

4 testimony this morning and this afternoon? 

5 A. No, I did not. I made an effort to find a marked copy, 
• 

6 a copy that I had marked of the guidelines, and we 

~ 
7 discussed that during the testimony, but I didn't 

8 actually -- didn't find it and we continued the testimony 

9 from memory. 

10 MR. NEUSTADT: Thank you. 

11 Q. Dr. Gilbert, you should have before you a notebook 

12 labeled Gilbert 3. 

13 ' MR. LIPSEY: And before we get to that, I will 

14 offer into evidence Defendant's Exhibits 3760, 3761, 3762, 

15 which I believe are the blow-ups which the witness marked. 
I 

16 THE WITNESS: Are we through with number 2? 

17 MR. LIPSEY: For the moment. 

18 And also 3028A and 3342A. I would also like to 

19 offer into evidence at this time --

20 THE COURT: How about 3569, is it already in 

21 evidence? 

22 

23 

24 

25 

MR. NEUSTADT: That one is not in, your Honor. I 
l 
" don't think they have a basis for getting it in at this 

point. 

MR. LIPSEY: Well, I was going to ask, Exhibits 
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• 1 3568 and 3569 constitute the report of Biosynthesis. I was 

2 going to offer those into evidence at this time. I believe 

3 that not much is going to be gained by hauling the 

4 individual who did the experiment into Court. His 

5 deposition has been taken, and I was going to ask u.c. if 

6 they would agree to allow us to enter those into evidence. 

7 MR. NEUSTADT: I had spoken to Mr. Lipsey that we 

8 would consider that this evening, and I think I can give 

9 him an answer this evening on that. 

10 THE COURT: All right. Assuming that we're going 

11 to be here tomorrow, that will be all right. 

12 MR. LIPSEY: We may be here tomorrow but maybe not 

• 13 with Dr. Gilbert. 

14 BY MR. LIPSEY: 

15 Q. Do you have Gilbert Volume 3 before you, Dr. Gilbert? 

16 A. 4. 

17 Q. You should have a 3 up there also. There should be a 3 

18 and a 4. 

19 A. Yes. 

20 Q. Would you turn to the tab there marked PX2, which 
i 

21 should be the '525 patent. 

22 A. 3001, DX2, yes. 

23 Q. Well, if your tab is marked 3001, that's the same 
I 

• 24 

25 

document. It~s been admitted into evidence as Plaintiff's 

Exhibit 2. 
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• 1 Do you have the '525 patent before you? 

2 A. Yes, I do. 

3 Q. Have you had occasion to read the patent before, Dr. 

4 Gilbert? 

5 A. Yes, I have. 

6 Q. Have you oeen able to ascertain any relationship 

7 between the technical subject matter of the 1 525 patent and 

8 the technical subject matter of u.c. •s 1977 Science 

9 publication, a copy of which is in your book as DX3179? 

10 A. Yes. I'm not sure. What was the question again? 

11 Q. The question is have you determined whether there's a 

• 12 relationship between the technical subject matter of the 

13 two? 

14 A. Yes, I ha~e. 
~ 

15 Q. Are all of the experimental details described in the 

16 Science publication, Exhibit 3179, reproduced in the 

17 patent? 

18 A. No. Fewer details are reproduced in the patent. 

19 Q. Does the patent give DNA sequence information for any 

20 insulin DNA? 

' 
21 A. Yes. The patent gives sequence information -- the 

22 patent gives sequence information for insulin eDNA. 

23 Q. And is that rat insulin eDNA? 

• 24 A. Yes. It's actually rat insulin I eDNA. 

25 Q. Could you take a look at examples 1 through 5 of the 
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• 1 application quickly, if you need to, or tell us from memory 

2 whether those examples relate exclusively to rat DNA? 

3 A. They do. 

4 Q. would you refer, please, to example 6 of the patent. 

5 What animal species is involved in that experiment? 

6 A. Example 6lrefers to human. 
l 

7 Q. Have you seen any evidence in the course of your review 

8 of the records or sitting here at the trial that u.c. 

9 actually did that experiment prior to April of 1978? 

10 A. No, I've seen no evidence in the records or any 

11 evidence --

12 Q. could a human insulin eDNA cloning experiment of the • 13 sort described there have been conducted in the United 

14 states in anything other than a P4 laboratory prior to 

15 January of 1979? 

16 A. No, it could not. 

17 Q. Is there any technical information provided in the 

18 human example: example 6, which is not provided in the rat 

19 examples, examples 1 through 5? 

20 A. No, there is not. 

21 Q. Would you take a look, please, at Defendant's Exhibit 

22 3394. 

23 A. Yes. 

witnesses as a press release issued by u.c. at the time of • 24 Q. This has been identified through the testimony of other 

25 
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1 the rat clonipg experiment. Do you recognize the technical 

2 subject matter referred to in the first paragraph as being 

3 the rat insulin cloning work described in the Science 

4 article? 

5 A. That's correct. 

6 Q. And what is the technical import of the second 

7 paragraph there? 

8 MR. NEUSTADT: Objection, your Honor. I think at 

9 this point the witness is probably going to give some 

10 testimony that would involve expertise in patent law. And 

11 
l 

the open-ended nature of the question troubles me because 

12 I'm not going to be able to object; I'm just going to get a 

13 dissertation. But I think his answer will involve a 

14 necessary background and expertise in patent law with 

15 respect to whether or not you can have a human claim such 

16 as Claim 6 based upon rat work. 

17 MR. LIPSEY: I can assure you Dr. Gilbert is not 

18 going to testify on patent law. I have no intention of 
I 
1 

19 asking him th~t question. I am happy to ask leading 

20 questions to which Mr. Neustadt can judge his objection, if 

21 he would prefer, or I can proceed as we're proceeding. 

22 THE COURT: Well, the question has gone off my 

23 screen, so you're 

24 MR. LIPSEY: The question is simply what is the 

25 technical import of the second paragraph of this document, 
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1 what does it mean technically. 

2 THE COURT: I think he can answer that question. 
i 

3 I'll overrule'the objection. 

4 A. The second paragraph simply asserts that the rat work 

5 will make it possible to clone human insulin genes in 

6 bacteria. 

7 Q. Is there any technical information conveyed in example 

8 

9 

10 

11 

6 of the '525 patent, that is the human example, which is 

not also conveyed in the published rat insulin paper, 

Exhibit 3179,' and this press release, Exhibit 3394, 

• f • suggest1ng the extens1on of that work to humans? 

12 A. No, there' is not • 

13 Q. Dr. Gilbert, if I asked you to assume that the 

14 disclosure of the '525 patent relating to human insulin 

15 eDNA was adequate to enable persons of ordinary skill in 

16 the art to make human insulin eDNA as of the May 27, 1977 

17 filing date of the original application, do you have an 

18 opinion as to whether or not the published text of the 

19 Ullrich Science article, together with the press release, 
i' 

20 would also enable such persons to make human insulin eDNA? 

21 A. Yes, I do~ 

' 22 Q. And what's your opinion? 

23 A. That they are equivalent, and therefore, equally --

24 they contain the same information. 

25 Q. So if one is enabling, the other is enabling; is that 
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• 1 right? 

2 A. That's correct. 

3 Q. Did you find in the 1 525 patent any description of the 

4 structure of human insulin DNA as opposed to rat insulin 

5 DNA? 

6 A. No, there is no sequence information for human given in 

7 the '525 patent. 

8 Q. Is it possible, given the rat insulin DNA sequence that 

9 is in the patent, to determine what the actual natural eDNA 

10 sequence in the human is? 

11 A. No, it is not. 

12 Q. About how many members are there in the class of 

• 13 vertebrate species? 

14 A. I think it's on the order of tens of thousands. 

15 Q. Do all of those vertebrate species have identical genes 
~ 

16 encoding insulin, to your knowledge? 

17 A. They do not have identical genes for insulin. 
I 

18 Q. Have you had occasion to study documents describing the 

19 recombinant DNA used by Lilly in making human insulin by a 

20 proinsulin route? 

21 A. Yes, I have. 

22 Q. Would the substitution of a proinsulin coding sequence 
\ 

23 which was either too long or too short to encode precisely 

would function in an equivalent manner? • 24 proinsulin into the Lilly plasmid result in a plasmid that 

25 
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• 1 A. No, it would not. 

2 Q. And why is that? 

3 A. If it were either too long or too short, it would not 

4 code exactly the amino acid sequence needed to make human 

5 proinsulin. 

6 Q. Did you find any disclosure in the '525 patent of how 

7 to make a plasmid containing a piece of human insulin eDNA 

' 
8 that starts precisely at the beginning of the proinsulin 

9 coding sequence? 

10 A. No, I did not. 

11 Q. could you' refer, please, to Defendant's Exhibit 3029E, 

12 which should be in your book • • 13 A. Yes. 

14 Q. I will represent to you that this is an excerpt from 

15 the prosecution history of the '740 patent, not the '525 

16 patent. It constitutes a response filed by the University 

17 in its effort~ to obtain that patent. 

18 Have you had occasion to review this document? 

19 A. Yes, I have. 

20 MR. NEUSTADT: I have an objection, Your Honor, to 

21 this witness interpreting an obvious patent document. 

22 MR. LIPSEY: The witness is going to explain the 

23 technical meal1ing of certain statements that are in here 

THE COURT: The objection might wait for the • 24 and relate them to --

25 
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1 question, if you don't mind. 

2 Q. Dr. Gilbert, would you turn to page 4 of the exhibit. 

3 A. Is that those little numbers at the bottom of the page? 

4 Q. The actua~ amendment has little numbers, and 4 is the 

5 page. The Bates number has been cut off. It should be 

6 176. 

7 A. Okay. I have page 176. 

8 Q. Okay. Now, simply so it appears on the record, I'd 

9 like to read to you the last sentence of that page which 
\ 

10 states, "Prior art cloned cDNAs, such as disclosed by the 

I 
11 cited references, have not provided defined precise 

12 

13 

starting points but have instead been either too long, 

l 
comprising 5 1 untranslated regions, or too short, being 

:{ 

14 fragments of the desired sequence." 

15 Do you have an understanding of the technical point 

16 being made there? 

17 A. Yes. 

18 Q. Can you explain it to the Court, please. 
i 

19 A. That the process of cloning copies of cDNAs into 

20 plasmids done essentially in the way I described at the 

21 beginning of ~y testimony, produces a fragment of DNA that 

22 has been cut with, such as the enzyme SI, out of a copy a 

23 part of all of the message. Such molecules have 

24 essentially random ends beginning or ending at the 

25 arbitrary places in the underlying message sequence. 
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• 1 For that reason, when you look at that population of 

2 molecules to find a specific one, you have only at best 

3 a -- you have. at best some probability of finding that 

4 molecule. If,all of the ends occurred at equal 

5 probability, that molecule would represent already a small 

6 fraction of the total molecules that were in the original 

7 preparation. And the ends may, in fact, be biased. The 

8 molecule that you desire may never be very rare in that 

9 original population. You have no way of knowing that. 

10 Q. So by reference to page 2 of Exhibit 3029E, are you 

11 able to confi~ that the Ullrich publications, including 

12 the Science article we've been talking about, were among • 13 the references being referred to? 

14 A. Recites an Ullrich publication here, which I presume is 

15 the Ullrich pUblication of the Science article. 

16 Q. I'll ask you to assume that. Assuming that that is the 

17 case, what does this statement about prior art cloned DNAs 

18 being too long or too short say about the ability to get 

19 tailored eDNA using the techniques of the '525 patent? 

20 A. The state~ent is just that in all the examples in the 
: ~ 

21 prior art, one had come out with molecules that were not of 

22 the correct length or were other lengths. And since there 

23 are many more ways of being wrong than right, it's 

Q. If the technique of the Ullrich publication was not • 24 extremely unlikely to get the correct molecule. 

25 
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• 1 sufficient to'give a defined desired starting point, do you 

2 have an opinion as to whether the techniques described in 

3 the '525 patent would be sufficient to give you a defined 

4 desired starting point? 

5 A. Yes, I do. 

6 Q. And what is your opinion? 

7 A. That the 1 525 patent doesn't reveal any technique that 
l 

8 is not revealed in the Ullrich publication; and therefore, 

9 provides no technique to provide a defined end. 

10 Q. Now, if we can for a moment refer to the graphic 

11 exhibit which'we have here as Defendant's Exhibit 4033, 

12 have you had occasion to review that before, Dr. Gilbert? 

• 13 A. Yes, I have. 

14 Q. And can you summarize for the Court what it 

15 illustrates? 

16 A. It illustrates the lengths or the yields of plasmids, 
,, 

17 yields of inserts, in a number of different eDNA cloning 

18 experiments. And the purpose of the exhibit is to show, in 

19 fact, that of the -- one, two, three, four, five, six, 

20 seven, eight, nine, ten, eleven -- eleven plasmids that are 

21 shown, not one of them happens to come out the correct 

22 length. 

23 Q. Okay. The first set of experiments referred to there 

\ 

article, DX3179? • 24 labeled u.c. Rat Insulin 1977, is that the Ullrich Science 

25 
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• 1 A. That's correct. And the two lengths are the lengths of 

2 pAUl and pAU2, two lengths closest in edge to the dotted 

3 line which on that graphic is the initial point of 

4 proinsulin. 

5 Q. And is the experiment illustrated as Harvard Rat 

6 Insulin 1978 described in your publication which is 

7 Defendant's Exhibit 3182 in your book? 

8 A. Yes, it's in the book. It's the second -- the two 

9 molecules that we published at that time are the second, 

10 I ' o the third and fourth l1nes on that graph1c, one extended 

11 into the pre-region and the other one began in the amino 

12 acids in the B chain. 

• 13 Q. Would you take a look at DX3439 in your book, please. 

14 A. Yes. 

15 Q. Is that the experiment depicted with the legend u.c. 

16 Human Insulin 1978? 

17 A. I believe so. 

18 Q. I believe the sequence data is in that first, on the 

19 first page under number 1. 

20 A. Okay. This describes a rather short fragment of 

21 insulin extending only into the c-peptide. 

22 Q. And that is what is depicted on the graphic with the 

23 legend u.c. H~man Insulin 1978? 

• 24 

25 

A. That's correct. 

Q. I'm sorry, what? 
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• 1 
' 

A. That's correct. 
i 

2 Q. And is the experiment labeled Lilly Hamster Insulin 

3 1979, that described in DX3266 in the book before you? I 

4 believe the sequence information in there appears in figure 

5 2, which has the Bates number down the side HG22603489. 

6 A. Okay. Again, it shows two sequences, information about 

7 two DNA clones; one of which extends into the pre-region 

8 and one of which terminates in the B-polypeptide. 

9 Q. And is that the experiment depicted on the 

10 demonstrative~exhibit with the legend Lilly Hamster Insulin 

11 1979? 

• 12 A. That is correct. 

13 Q. And is the experiment depicted on the demonstrative 

14 exhibit as U.C. Human Insulin 1979, that described in 

15 U.C.'s Nature publication, DX3181? 

16 A. Yes, it is. 

17 Q. And is the experiment described as Genentech Human 

18 Insulin 1979,.that described in Defendant's Exhibit 3173 

19 which you have before you? 

20 A. Yes, it is. 

21 MR. LIPSEY: At this time I would offer Exhibits 

22 3266 --

23 MR. NEUSTADT: No objection. 

• 24 MR. LIPSEY: and DX4033 which is the 

25 demonstrative exhibit. 



GILBERT-DIRECT 
1397 

• 1 MR. NEUSTADT: No objection. 

2 THE COURT: They will each be received in 

3 evidence. 

4 (Defendant's Exhibit(s) 3266, 4033 received in 

5 evidence.) 

6 MR. LIPSEY: Your Honor, my notes indicate that 

7 the Court did not actually rule on my prior offer of 

8 exhibits when I started here after lunch. There was one of 

9 those which Mr. Neustadt was taking under advisement, but 

10 did the Court, intend to enter the others? 

11 THE COURT: Yes, indeed. 

• 12 MR. LIPSEY: Would you like the numbers again? 
I 

THE COURT: Yes. Go ahead. 13 

14 MR. LIPSEY: 3760, 3761, 3762, 3342A and 3028A. 

15 And we are reserving -- Mr. Neustadt is reserving on 3561. 

16 THE COURT: 3568 and 69 have been --

17 MR. LIPSEY: I'm sorry? 

18 
fi 

THE COURT: I thought you mentioned both 3568 and 

19 3569. 

' 20 MR. LIPSEY: That's correct. 

21 THE COURT: All right. Exhibits DX3761 -- 60, 61, 

22 62, 3342A and 3028A are each received in evidence. 

23 (Defendant's Exhibit(s) 3760, 3761, 3762, 3342A, 3028A 

• MR. LIPSEY: Thank you, Your Honor. 

24 received in evidence.) 

25 
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• 1 THE COURT: You've been referring to quite a lot 

2 here lately. 'Are they all in evidence? 

3 MR. LIPSEY: They're all in, Your Honor. 

4 THE COURT: I wish you'd say so. 

5 MR. LIPSEY: I'm sorry. I keep forgetting. 

6 Q. Are you aware of any eDNA cloning experiment using the 

7 technology described in the '525 patent which did yield a 
• 

8 piece of cDNA,starting precisely at the beginning of the 

9 proinsulin coding sequence? 

10 A. No, I'm not. 

11 Q. Referring•again to Exhibit 3029E, which is the 

' 

• 12 

13 

amendment u.c~ filed in the patent office, and looking now 

at page 5 of the amendment, which has the Bates No. 177, 

14 the statement is made at the top of the page, 11 No 

15 techniques for tailoring cloned cDNAs to provide a defined 

16 starting point have been disclosed in the prior art." 
' 

17 Do you have an understanding of the technical point 

18 being advanced there? 

19 A. Yes. 

20 Q. Can you e~plain it to the Court, please. 

21 A. The issue is whether or not there are methods in 

' 22 science to trim the ends of the DNA molecule to produce a 

23 defined end or a clear specification of adding material to 

• 24 produce that desired end. 
I 

25 Q. And is the technical substance of the contention I just 
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• 1 read to you that there are no such disclosures in science? 

2 A. That's right. The assertion is that there are no such 

3 disclosures previous to the '525 patent. 

4 Q. In your opinion as a scientist, not as a lawyer -- I 

5 understand you're not a lawyer -- is it reasonable to 

' 
6 interpret the.words used in the claims of the '525 patent 

7 as covering tailored proinsulin eDNA starting exactly at 

8 the beginning of the proinsulin coding sequence? 

9 MR. NEUSTADT: Objection, Your Honor. It doesn't 

10 seem appropriate to have, as Mr. Lipsey says, a scientist 

11 interpret the legal words of a claim. It would seem to me 

• 12 that that interpretation would be irrelevant; that he's not 

13 qualified to make that interpretation because he's not a 

14 lawyer. 

15 MR. LIPSEY: The Markman case, which has been 

16 cited to the Court in connection with the summary judgment 

17 briefing, makes it clear that the Court may, in resolving 

18 the issue, receive expert testimony as to what things mean 

19 to people of ordinary skill in the art, and this is the 

20 sort of testimony which I'm seeking to elicit. 

21 THE COURT: It seems to me to be correct, and I'll 

22 overrule the bbjection. 

23 A. Are you asking me about the claims of the patent? 
I 

• 24 

25 

Q. Yes. You're welcome to look at those, if you would 

like. Specif~cally I believe it's DX3001, which has been 
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• 1 admitted in evidence as Plaintiff's Exhibit 2, which you 

2 should have in front of your book, and if you look, for 

3 example, at Claim 1, which is at the bottom of column 20. 

4 A. What's the --

5 Q. I'll re-ask the question. In your opinion, is it 

6 reasonable to interpret that language there as extending to 

7 pieces of human insulin eDNA tailored to start precisely at 

8 the beginning of the proinsulin coding sequence? 

9 A. No. 

i 
10 Q. Now, I would like you to assume for a minute -- well, 

11 before we get 1 there, I think you already answered this, but 

12 I'll ask it again: Is it possible that the piece of DNA, 

• 13 eDNA, that starts right at the beginning of the proinsulin 

14 sequence and extends through the entire length of it, 

15 simply is not present in the gmisch of molecules that you 

16 get when you do one of these eDNA cloning experiments? 

17 A. Yes, it's possible. 

18 Q. And if it .. is present, is it possible that it is present 
I 

19 in such small amounts that you may never find it no matter 

20 how hard you look for it? 

21 MR. NEUSTADT: Objection, leading. 

22 MR. LIPSEY: It's highly technical, Your Honor. I 
'I 

23 was trying to expedite the examination. 

whether or not. I'll overrule the objection. • 24 THE COURT: Well, all he has to do is state 

25 
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1 A. Yes, that's possible. 

2 Q. Now, notwithstanding that, I'd like you to assume for a 

3 moment that there is in the gmisch of molecules one that 

4 starts exactly at the beginning of this human insulin, 
~ 

5 proinsulin DNA sequence. When one uses the techniques 

6 described in the '525 patent to get that piece of DNA into 

7 a plasmid, does it still encode human proinsulin? Let me 

8 rephrase that. That was ambiguous. Would it still direct 

9 a microorganism into which it was inserted to make human 

10 proinsulin? 

11 A. There's no technique described in '525 in which would 

12 

13 

lead a plasmid constructed just by the technique you've 

described to produce proinsulin. 

14 Q. Now, what technique is described in the 1 525 patent for 
' 

15 getting the pieces of DNA, the eDNA, into the plasmids? 

16 A. The technique described is to put restriction enzyme 

17 linkers on the ends and to insert the DNA into a 

18 restriction enzyme site in the plasmid. 

19 Q. Does the addition of the linkers add to the DNA, DNA 

20 which would be translated into protein that is not human 

21 proinsulin? 

22 MR. NEUSTADT: Objection, Your Honor. It relates 

23 to an issue not in the case. It seems like this is a 

24 utility argument that hasn't been raised. 

25 MR. LIPSEY: No, it goes to the infringement 
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• 1 question. It's a doctrine of equivalence issue. We 

2 contend first and foremost that it's simply unreasonable to 

3 interpret that claim as covering the only molecule that can 

4 even arguably be alleged to be equivalent. And even if it 

5 does cover that, the plasmids that are being claimed in 

6 that plasmid, the DNA has been adulterated in a way where 

7 it no longer has that function, and I'm trying to lay the 
i 

8 technical predicate for that. 

9 THE COURT: 
~ 

I'll overrule the objection. 

10 MR. LIPSEY: Would you like the question read 

' 
11 back, Dr. Gilbert, since I no longer remember it? 

12 THE WITNESS: Yes. At least --• 13 (The requested material was read back by the reporter.) 

14 A. The DNA plus the linkers inserted into a site would 

15 translate it into RNA, produce coding sequence that 
f 

16 includes the ~equence corresponding to the linkers. 
" 

17 THE COURT: What would that mean? 
I ,, 

18 THE WITNESS: The general ideas about expression, 

19 time, might b~ that a way were that a way of expressing 

20 a gene was to'' take a site in the DNA inside a bacterial 

21 gene and to insert your novel DNA within it. This is 

22 basically just a restatement of the biology, the basic 

23 biology. 

• 24 

25 

So if you,took a plasmid with a bacterial protein on 

' it, cut it wi't:h a restriction enzyme, inserted your DNA 
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• 1 inside that, you would expect the sequence to be read 

2 across that bacterial protein and the DNA that you just 

3 inserted. And if the DNA is inserted in phase, you would 

4 expect to see a continued protein made across that. 

5 Q. Can you explain what you mean by "in phase"? 

6 A. When I take that second piece of DNA and insert it into 

7 a piece of DNA, such that the entire structure encodes an 

8 RNA molecule, we read the RNA molecule from a starting 

9 point, an AUG, and then read it in groups of three along 

10 the molecule, and that reading property is called the phase 

11 of the readin~. 

12 MR. NEUSTADT: Objection, Your Honor. None of • 13 this was in his expert report and is an area that we had 

14 given no notice at all that this was witness was going to 

15 be testifying'to. 

16 THE COURT: You have what is an expert. They can 

17 know that. Anyway, he's responding to the question I asked 

18 him. 

19 MR. NEUSTADT: I apologize then, Your Honor. 
! 

20 MR. LIPSEY: You'll note he didn't object to the 

21 form. 

22 THE COURT: I think the question was what does 

23 that mean. 

Q. I think you were at the point of explaining that if the • 24 MR. LIPSEY: I didn't mean to interrupt. 

25 
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• 1 DNA was in the right reading frame, it would be translated. 

2 A. What we call reading frame or phase is this way of 

3 reading these:out in groups of three. If I put an extra 

4 base between bne part of the DNA and the other, that way of 

5 reading in groups of threes wouldn't see the same groups of 

6 threes, and that property is called reading frame or phase. 

7 Q. Is there any disclosure in the '525 patent of the 

8 production of' fusion proteins to stabilize human proteins 

9 produced in bacteria? 

10 A. No, there is not. 

11 Q. Is there any disclosure in the 1 525 patent of the use 

12 of DNA encoding a methionine linkage between bacterial 

• 13 protein and hhman protein so that human protein produced 

14 can be separated or cleaved from the bacterial protein? 

15 A. No, there is not. 

16 Q. Is there any disclosure in the '525 patent of using 

17 synthetic DNA to tailor the front end of a piece of eDNA so 

18 that it starts precisely at the right point? 

19 A. No, there is not. 

20 Q. Is there any disclosure in the 1 525 patent of how to 
I 

21 use the DNA there claimed to make human insulin in 

22 bacteria? 

23 A. No, there. is not. 

Q. Is there any disclosure in the '525 patent of • 24 

25 
; 

techniques for the conduct of the production of human 
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• 1 insulin on a commercial scale? 

2 A. No, there is not. 

3 Q. Were you in the courtroom when a number of the u.c. 

4 scientists -- and I recall particularly Dr. Bell saying 
i 

5 this, there may have been others -- said that the amino 

6 acid sequence of human proinsulin was not known? 

7 A. I do remefuber a number of scientists stating that. 

8 THE COURT: At what time? 

9 MR. LIPSEY: At the time in early 1979 before the 

10 1 740 patent was filed. 

11 MR. NEUSTADT: Your Honor, I would object to this 

12 line of testimony because this was specifically excluded 

• 13 from his expert statement; that he wasn't going to be 

14 testifying to anything about this amino acid sequence. 

15 MR. LIPSEY: Your Honor, we specifically reserved 

16 in his statement the right to respond to evidence that was 

17 introduced at the trial; and this is what I intend to do, 

18 is to respond to those points that were newly introduced at 

19 the trial. 

20 MR. NEUSTADT: Your Honor, I find that to be far 

21 too expansive a reading of Rule 26 to say that an expert in 

22 his expert report need not give anything about a particular 

23 topic, and then if something comes up at trial, this expert 
i 

• 24 

25 

can respond to almost anything. We've known about the 
l 

amino acid sequence in this case for five years. 
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• 1 MR. LIPSEY: Your Honor, we had no way of knowing 

2 that a battery of scientists, in addition to Dr. Richards, 

3 was going to stand up and say this. We have a scientist 

4 here who is working in the same field under the same 

5 conditions, and we'd like to elicit testimony from him to 

6 counter that.· 

7 THE COURT: Well, this question has been raised 

8 time and timefagain in the motions and briefs that I've 

9 read. I don't know why this man can't testify to it. Your 
} 

10 Plaintiff's experts did. Overrule the objection. 
! 

11 MR. NEUSTADT: Your Honor -- all right. I assume 

12 that you'll react in kind with respect to Mr. Lipsey's • 13 continuous objections to Dr. Richards' testimony as being 

14 beyond an expert -- beyond his expert statement? 

15 MR. LIPSEY: Your Honor, the Court did. My 

16 objections were overruled on that. 

17 THE COURT: I was going to say, I think I 

I 
18 overruled them. 

,. 

19 MR. NEUSTADT: Thank you, Your Honor. 

20 THE COURT: Let the record show that the Court is 

21 trying desperately to find out what's what in this case, 

22 and I welcome the testimony of experts. 

23 MR. NEUSTADT: Thank you, Your Honor. 

Q. Dr. Gilbe~t, you were working in the field relating to • 24 BY MR. LIPSEY: . 

25 
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• 1 insulin in the late 1970s, weren't you? 

2 A. Yes, I was, among other fields. 
' 

3 Q. Was there,any debate in the field in 1979 about the 

4 amino acid sequence of human proinsulin that you were aware 

5 of? 

6 A. No. I was aware of no such debate. 

7 Q. Do you ha~e an opinion as to whether or not the amino 
,' 

8 acid sequence of human proinsulin had been accepted as 

9 satisfactorily established at that time? 

10 A. Yes, in my opinion it had been satisfactorily 

11 established by that time. 

12 Q. And what are the bases for your opinion in that regard? • 13 A. The amino:acid sequence of human proinsulin had been 

14 worked out, at least partially, that I'll specify, by Don 
-:: 

15 steiner. And:steiner had shown a direct sequence for the 

16 c-peptide, the A and B chains, and had established the 

17 composition of the connective region. That reflects 

18 testimony that we've heard earlier in the trial. 

19 Now, it is correct to say, as was said earlier in the 

20 trial, that there was no direct further biochemical 

21 experiment done of the nature of a direct protein 

22 sequencing experiment to establish the positions of those 

23 connecting amino acids. 

use for that, and that other information was known to • 24 But there. is other information in science that we can 

25 
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• 1 everybody at the time. And the expert testimony that we 

2 heard earlier, I believe, misstated the nature of 

3 scientific argument, since the nature of scientific 

4 argument is much closer to preponderance of evidence 

5 argument than it is to a strictly absolute is one. 

6 We proceea because we collect as much evidence as we 

7 can on any given object. And in fact, we continue to 

8 gather evidence as we check and recheck what we do because 

9 we never have.a notion of absolute truth. And so we 

10 constantly test and retest almost everything. 

11 But what we believe about the world at any time is 

12 generally a collection based on a whole range of arguments. • 13 And what you heard so far in the courtroom was an 

14 exaggeration of one of the arguments and an ignoring of all 
l 

15 of the other arguments that were available in 1979. 

16 And so I would like to rehearse some of the other 

17 arguments that were available -- in existence in 1979, 

18 which is why the issue really wasn't under any question. 

19 The first argument is actually available as early as 

20 1972 when the human insulin sequence was done. And that 

21 argument is a~ evolutionary argument. The insulin gene in 

22 different species is passed down from the ancestral gene. 

23 It was in those organisms way before they specialized the 

has been passed down from the ancestral normals -- would • 24 different species. And the insulin gene in all vertebrates 

25 
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• 1 say it's been passed down from the ancestral mammal that 

2 lived on the order of 100 million years ago. And that gene 

3 is then specialized in different -- specialized slightly 

4 differently in different organisms. 

5 The natur~ of that specialization is that mutations 

6 gradually accumulate in the gene and the DNA sequence 

7 changes very gradually. And one can analyze this by 

8 comparing DNA:sequences and protein sequences. And this is 

9 a field of evolutionary analysis which was in existence in 

10 1972, and it's actually in terms of expertise a field in 

11 which I work ~n quite extensively today. 

12 How does this work in the case of insulin? In 1972 the 

• 13 Dayhoff Protein Atlas -- do you want to introduce that as 

14 an exhibit or --

15 Q. Well, we will mark it when you're done. 

16 A. I think the Atlas itself is one of the exhibits in this 

17 case. And this figure from the Atlas, which is the 

18 sequence of human insulin, human proinsulin, pig 
I 

19 proinsulin -- this is unfortunately almost unreadable 

20 cow proinsulin and sheep proinsulin, was in existence in 
I 

21 1972. The Atlas tried to show the relationships between 

22 the known protein sequences by lining them up and analyzing 

23 them. 

! 

Dayhoff was, in fact, to try to show the evolutionary • 24 And one of the analyses done in that Atlas by Margaret 

25 
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• 1 comparisons between the proteins and the use of computer 

2 alignment algorithms and -- use of computer algorithms to 

3 try to suggest what was the ancestral sequence. 

4 A summary of that sort of thing is shown here, which is 

5 what's called an evolutionary tree, trying to trace the 

6 relationships between protein sequences. 

7 MR. LIPSEY: Your Honor, if I may stop him for a 

8 moment and mark the evolutionary tree as Defendant's 

9 Exhibit 3764 for identification. And if I may mark the 
,J~ 

10 blow-up of the data from the 1972 Atlas as Defendant's 

11 Exhibit 3765 for identification. 
1 

12 (Defendant's Exhibit(s) 3764, 3765 identified.) 

• 13 Q. I apologize, Dr. Gilbert. Please continue. 

14 A. These are both from essentially 1972 reference work. 

15 The tree shows that the human and monkey proinsulins 

16 are very close to each other; the sheep and cow insulins 
; 

17 are very close to each other; and that they're all related, 

18 the sheep is ~ite far from the pig and is quite far from 
\~ 

19 the human in terms of the way in which we draw these trees, 
l 

20 meaning that there would be a larger number of changes 
\ 

j 
21 between this ancestor and the cow than between the cow and 

j 

22 the sheep. And some of this reflects details of the 

23 evolutionary pattern and some of this just reflects general 

How does this show up in the amino acid sequence? I • 24 mammalian evolution. 

25 
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1 tried to mark this with a yellow marker, but it may not be 

2 visible at that distance. We can ask -- we up here have 

3 lined up all the B chains, the C-peptide and the A chain of 
I 

4 insulin, of proinsulin. I have marked here in yellow all 

5 the positions at which all four -- or all five chains 
' 

6 actually -- basically all four chains, leaving out the 

7 monkey, have identical amino acids. And if you can't see 

8 that at that distance, where they're identical there's an 

9 amino acid shown here. 

10 Q. And "heret• is the common ancestor sequence? 

11 A. No. This.is just a consensus. This just shows where 
~ 

12 all of these are identical. The yellow shows you, in fact, 
,. 

13 that the B chain is essentially identical for all of these; 

14 that there ar~, in fact, one amino acid difference in this 

15 position. This is the first connecting peptide at which 

16 the known amino acids are a pair of arginines or a pair of 

17 arginines. Tile chain is identical at this position, 

! 

18 identical here. 

19 Q. 
i 

l 
You're now in the beginning, c-peptide? 

1 

20 A. I'm now in the C-peptide. In the C-peptide, as is 

' 21 always said when one looks at this data, there are more 

22 changes in the amino acid. So in the c-peptide there is 

23 identity only at this position, at the positions I've just 

24 marked. About half of the positions are still what we call 

25 conserved. They are identical in all the molecules we're 
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1 comparing. The other positions are not fully conserved. 

2 When we come past the connecting peptide, the next time 
\ 

3 we move into the A chain, and again, we see identity at 
I 
! 

4 most of the ppsitions. A few amino acids in here are again 

5 not conservedL This is a sort of typical appearance of a 

6 protein if one does this sort of evolutionary comparison. 

7 And what one says about it is that what we see here where 

8 the amino acids are conserved and here where the amino 

9 acids are conserved 

10 Q. That's the B chain and the A chain? 

11 A. B chain and the A chain. We see regions of the protein 

12 

13 

' I 
which have a piological function which is difficult to 

i 
I 

change by mutation and have the function survive. In the 

14 case of insulin it has to bind to the receptor and function 
I 

15 as a hormone, and its shape is being determined by all 

16 these amino acids in a critical fashion. 

17 The C-peptide is not conserved. And in fact, our 

18 general biological explanation of that is that the role of 

19 the c-peptide, -- and this is all knowledge of 1972 -- the 
I 

20 role of the C~peptide is to connect the A chain and the B 

21 chain physica~ly so that they can snap together in space. 
' 
~ 

22 It doesn't matter what amino acids are here, because if I 
' 

23 take out an amino acid, the A chain, the c-peptide still 

24 connects the A and the B chain. It doesn't matter if it's 

25 a little shorter, a little longer. 
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1 So mutatibns can appear here and it doesn't damage the 

2 functioning of the proinsulin. And the evolutionary time 

3 limitations do appear here. So the obvious question is in 

4 this connecting region are these important for the 

5 molecule, in which case you would expect them to be 

6 conserved and,~ identical everywhere; or are they not 

7 important for the molecule, in which case we wouldn't 

8 expect them to be conserved. Are they like the c-peptide 
' 
l 

9 or are they l~ke the -- or are they like the B chain? So 

10 
I . . that's the underly1ng quest1on. 

11 ' And in fact, there's an immediate biological answer to 

12 this. They are important for the molecule. They are the 

13 place at which an enzyme has to recognize the molecule and 

14 cut. And so your first interpretation from the biology is 
' 

15 you would expect them to be conserved. 

' 16 Q. And by "conserved," what does that mean? 

17 A. By conserVed we mean that they should be the same in 

18 all of these molecules; that all of these molecules should 

19 have Rs in bo~h positions, and all of these should have a 

20 lysine and an arginine. These are the first sort of 

21 arguments from evolution. We'd expect conservation. 

22 There's a more detailed argument that I'll make in a 

23 moment, but you have a question. 

24 

25 

Q. Again, why is that that you would expect conservation 

or the same amino acids in those linkers? 
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• 1 A. Because part of the molecule has an essential function; 

2 and therefore, a mutation which changes the amino acid 

3 tends to inactivate the molecule. Part of the molecule 

4 that doesn't have an essential function, which is sort of 

5 waving in the wind over here, when you change that amino 

6 acid, it doesn't matter. But if I've got to do something 

7 very special with that piece of the molecule and I try to 

8 change it, then I'm in trouble. 

9 What Dayhoff did here was, in fact, then to try to 
i 

10 argue what isthe ancestral gene. 

11 Q. Gene or protein? 

12 A. Ancestral protein, sorry. And so, in fact, she looks 

• 13 at this data and says, What you actually see here is 

14 clearly what evidence do we have here for what the 

15 ancestral protein looked like. And the evidence is then 
I~ 

16 shown, the best guess for ancestral protein for this 

17 ancestor back 100 million years ago, is what's shown here 

18 in this line, and that best guess is that there are two 

19 arginines in this position and a lysine and arginine here. 

20 Q. Those are at the ends of the C-peptide? 

21 A. At the ends of the C-peptide. An arginine and arginine 

22 between the B and the A, and a lysinejarginine at the end 

23 of the c. The best estimate based on all this data is that 
I 

the ancestral molecule should be lysine/arginine. There • 24 

25 
i·: 

might, of course, given the argument so far, still be a 
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1 mutation here in the human. But the only way there can be 

2 a mutation --<extremely unlikely that there would be a 

3 mutation which changes, that adds an arginine in this 

4 position. Th~t•s a deletion or addition which is quite 

5 unlikely. There could be point mutations which might have 

6 changed that lysine to an arginine and that arginine to a 

7 lysine; unlikely, because this region is most probably 

8 conserved. 

9 Another piece of evidence -- two more sorts of evidence 

10 became available later on. More sequences are done, but 

11 the sequence is just increase your attitudes toward the 
~ 

12 conservation of all these . 

13 There is ~ separate piece of evidence, however, 
~ 

" 14 available, and it's actually available here in both the rat 

15 insulin experiments that were done in 1 77 and 1 78. 

16 Q. You're referring to DX3761; is that right? 

17 A. Yes. I'm referring here, let's say, to DX3761. It's 

18 correct enough for the purposes I'm going to use it for. 

19 That experiment in the rat provided another piece of 

20 evidence. It shows that there was a fully determined 

21 Arg-Arg at one side and Lys-Arg at the other, an agreement 

22 with the ancestral molecule having a lys and arginine at 

23 the second of these connecting regions. But it 

24 specifically demonstrated -- may I? 

25 Q. Why don't you circle the area of interest in green. 
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• 1 A. Yes. It specifically showed the codons for lysine and 

2 arginine here. And it specifically showed the codons for 

3 the lysine -- for the arginine here. 

4 Now, this gives us a further piece of information, and 

5 it gives us actually information as to what the ancestral 

6 codons are likely to be. And the reason for that, there 

7 are two codons for lysine, either AAA or AAG. This doesn't 

8 give us much information about the ancestral codon because 

9 had it been AAA, a single mutation which might have 

10 occurred could have changed it to AAG, and we wouldn't know 

11 anything about it. 

12 However, for arginine there are six codons which is • 13 shown over in~this second line on this chart. 

14 Q. And is there a number on that? 

15 A. Well, I can just say in the genetic code it's available 

16 all sorts of places. The six codons are -- I should write 

17 this somewhere on the blackboard. It's much easier if I 

18 write on the blackboard, then you have it as an exhibit. 

19 MR. LIPSEY: With the Court's permission, I will 
\ 

20 put up the back of Defendant's Exhibit 3762, and allow the 
j 

21 witness to draw the picture on that and we will mark it as 

22 a separate exhibit. 

23 You want to hold it when you draw. 

THE WITNESS: Okay. Thank you. 

A. Okay. Arginine has two codons, AGA and AGG, that • 24 

25 
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• 1 differ only ih the third position, and has a set of codons 

2 CGT, CGC, CGA and CGG. A total of six sets of bases encode 

3 arginine. Lysine is AAA or AAG. 

4 Now, if !,have an arginine in the protein and it has an 

5 AGA codon, I could change that arginine to a lysine by a 

6 single mutation, changing this G to an A. or if I had a 

7 lysine in a protein, I could change that to an arginine by 

8 a single mutation. It would be this codon with that. I 

9 change this A to a G and I have this codon with that. So 

10 
I' 

for certain codons it's very easy to change an arginine 

11 with a lysine. Very easy meaning it happens. And the rate 

of mutations appearing in evolutionary times of this nature 12 • 13 is about a one percent chance for every million years of 

14 inheritance. 

15 However, if we have this codon, these codons for 

16 arginine --

17 Q. And by "this" you mean 

18 A. I mean the CG with any one of the four bases in the 

19 third positioh. They cannot change easily to an AAA codon 

20 for lysine. This codon requires two changes, have to 
I 

21 change both the C and the G. This codon would require 

22 three changes. I'd have to change the C and the G and the 

23 T. A single change occurs, as I said, about a one percent 

• 24 

25 

chance every million years. To get two changes is then 

essentially the product of 2 one percent chances every 
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• 1 million years. It's very -- it's much less likely. 

2 What the specific piece of information that emerged 

3 from the rat sequencing, it was that the arginine codon, 

4 when we had the Lys-Arginine structure, is an AAG codon for 

5 lysine, but it's a CG, either U or c, codon for arginine in 

6 the rat. And this says that the ancestral codon is AA, 

7 either A or G8 for the lysine, and it's CG, either you see 

8 A or G for arginine. 

9 The ancestor. That says the ancestor in this position 

10 has very unlikely, or essentially impossible, to change 

11 this arginine to a lysine and change this lysine to an 

12 • 13 

arginine; to ~ove the arginine, to move the lysine 

somewhere else. The other pair of arginines is again the 

14 type of arginine that cannot change to a lysine. So that 

15 the further molecular biological knowledge that emerged at 

16 the time of the rat sequencing was a further argument that, 

17 in fact, the sequence of the dibasic amino acids had to be 
i 

18 Arg-Arg, Arg-Lys. 

19 Q. Arg-Lys? 

20 A. Arg-Arg, Lys-Arg. There was available to anybody who 

21 was interested in the question in 1977 and 1978. For this 

22 reason anybody who knew enough molecular biology to discuss 

23 sequences and knew enough evolution to read the Dayhoff 

• 24 

25 

Atlas would have been quite sure that the sequence was 

correct as given for the connect -- for the dibasic amino 
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• 1 acids. They 'i1ere more sure in terms of any novel insulin 

2 than any other part of the sequence with the exception of 

3 parts of the B chain. 

4 Q. Thank you, Dr. Gilbert. Now, were you in the courtroom 

5 when Dr. Rutter stated that it would be difficult, if not 

6 impossible, to make a synthetic DNA big enough to encode 

7 the 86 amino acids of proinsulin? 

8 A. I heard him make that statement. 

9 Q. Do you agree with that? 

10 A. No, I do not. 

11 Q. Why not? 

I 

12 A. The technology to synthesize DNA was developed in the 

• 13 early 1970s and, in fact, essentially about 1971, 1 72, an 

14 84 long piece of DNA had been made in Khorana's laboratory. 

15 Not very many:university laboratories had the special set 

16 of skills neckssary to synthesize DNA, because those skills 

17 were those skills of an organic chemist and the molecular 

18 biology laboratories in the universities generally had 

19 other specialties. 

20 The companies, however, Genentech initially and Biogen 
I 

21 and all the other companies as soon as they were founded, 

22 set up organic chemistry laboratories so that they would 
' 

23 have available the synthetic capability to make DNA 

Genentech, of course, by that time had synthesized the • 24 molecules. 

25 



GILBERT-DIRECT 
1420 

• 1 A chain and the B chain separately. That tells you 

2 immediately they had the synthetic capacity to make 

3 molecules of DNA 90 long and -- what is the other chain, 

4 26 -- 70 long with moderate ease because they could make 
I 

5 them. They need only make a molecule as long as the 

6 c-peptide and'', put -- as long as that encodes the c-peptide, 

7 and put the three together in order to have made a DNA 

8 molecule as long as proinsulin. 

9 Q. Is the c-peptide --

10 A. 
I, 

At worse 1t would take them 50 percent of time longer 

11 than it took them to make the A and B chains. 

12 Q. And what is the relative size of the C-peptide in the B 

• 13 chain? 
I 

14 A. I think they're roughly comparable. I was just trying 

15 to think of that. 

16 Q. I mean, Ii don't need an exact number. Are they roughly 

17 comparable in size? 

18 A. Yes. The'C-peptide is about 35. The B chain is 30 

19 long. 

20 So that while one might have raised this sort of 

21 issue -- well, no one had made something 236 bases long 

22 they had made pieces a third of that length, and they make 

23 ' I pieces a th1rd of that length by putting together smaller 

• 24 

25 

pieces in chuhks. And once you've made a piece a third 

that length, you can make another piece a third that 



GILBERT-DIRECT 
1421 

• 1 length, and then you put the two pieces together, because 

2 there is no p~oblem about doing that. 

3 So that ypu could make -- it's only a question of how 

4 much effort ahd how much time -- the DNA of essentially 

5 arbitrary length, but at that time you could clearly make 

6 DNA of the length of proinsulin with the technology of the 

7 time if you wished to. 

8 MR. LIPSEY: Your Honor, before it gets away from 

9 us, I'd like to mark Dr. Gilbert's writings relating to the 

I 
10 conversion of.arginine codons to lysine codons as 

11 Defendant's Ekhibit 3766. 

• 
f 

THE WITNESS: And, Your Honor, I apologize for 12 

13 using green. I'm not sure it shows up well enough. 

14 MR. LIPSEY: I would like to offer Exhibit 3766 at 

15 this time. 

16 MR. NEUSTADT: No objection. 

17 THE COURT: How about 64, 65, 61? 

18 MR. LIPSEY: Yes, I'd like to also offer 

19 Exhibit 3029E, which I had mentioned earlier, Exhibit 3764, 

20 3765 and 3766, which I just mentioned, which I'll state for 

21 the record is'. on the back of Exhibit 3762. 
' 

22 MR. NEUSTADT: No objection. 

23 THE COURT: They will each be received. 

received in evidence.) • 24 (Defendant's Exhibit(s) 3029E, 3764, 3765, 3766 

25 
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• 1 BY MR. LIPSEY: 

2 Q. Dr. Gilbert, have you had any consulting relationship 

3 with Eli Lilly in the past? 

4 A. Yes, I have. 

5 Q. Can you briefly summarize that for the Court, please. 

6 A. Since probably about 1986 I've been a consultant to 

7 Eli Lilly on patent matters concerning the research done in 

8 this sort of period in the middle '70s and the origin of 

9 the insulin and recombinant DNA work. 

10 Q. And over the years how were you compensated under those 

11 arrangements? 

12 A. During most of that time I was compensated by getting a • 13 retainer of about $8,000 a year, and expenses and further 

14 moneys if I p~rticipated in a trial. This year in 

' 
15 anticipation of this case we've changed the relationship, 

16 and I'm compensated at a rate of $250 an hour for my time, 

17 plus expenses~ and a further compensation of $2,000 a day 
I 

18 while I participate in the trial. 

19 
j 

MR. LIPSEY: Your Honor, if I may take a short 

20 break, I think I'm at or very nearly at the end. And given 

21 the length of the direct testimony, I would very much 

i 
22 appreciate a moment to check everything. 

23 THE COURT: Well, let's just take ten. 

• 24 MR. LIPSEY: Thank you, Your Honor. 

25 (The Court recessed from 4:10 p.m. to 4:20 p.m.) 
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• 1 MR. LIPSEY: Your Honor, Eli Lilly and Company has 

2 no further questions for Dr. Gilbert at this time. 

3 Thank you very much, Dr. Gilbert. 

4 THE COURT: You may cross-examine. 

5 MR. NEUSTADT: Thank you, your Honor. 

6 CROSS-EXAMINATION 

7 BY MR. NEUSTADT: 

8 Q. Dr. Gilbert, during your direct testimony I think you 

9 sort of characterized yourself as perhaps a policeman for 

10 science. Would that be accurate? 

11 A. I don't believe I used any such phrase. 

12 Q. Do you remember using the word "police"? 

• 13 A. I spoke of the community policing itself, I believe. 

14 Q. And do you view yourself as the element of that 

15 community that will perform this function? 

16 A. No. I suggested that it is a function of the 

17 community. 

18 Q. How many people have you accused of fraud just this 

19 year alone in court proceedings? 

20 A. As I said, I've been involved in two court proceedings 

21 this year; one was a patent case and one was a review of a 
I 

22 I ' report of the Comm~ttee of Research Integrity. 

23 Q. Would ten be an accurate number of the number of people 
i 

• 24 

25 

you've accused of fraud this year in proceedings? 

A. Would you like to list them? 
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• 1 Q. I'm sure you're aware of them. Are you aware of the 

2 seriousness of your charges? 

3 A. I've testified in this case that the experiment 

4 described in the Science paper was actually done with 

5 pBR322. 

6 Q. Do you know a David Baltimore? 

7 A. Yes, I know David Baltimore. 

8 Q. Have you accused him of fraud? 

9 A. No. 

10 Q. What have you accused him of? 

11 A. I'm not sure I've accused him of anything. I have 

• 12 

13 

probably at least been quoted in newspapers as suggesting 

that he has overlooked a possible act of fraud by a 

14 collaborator. 

15 Q. Is David 'Baltimore, to your knowledge, a Nobel Prize 

16 winner? 

17 A. He is. I mentioned him earlier. 

18 Q. You didn't mention that he was a Nobel Prize winner, 

19 did you? 

20 A. I did. 

21 Q. And you don't find that to be any defense to his 

22 actions, do you? 

23 A. No. 

l • 24 Q. And you haven't approved of his actions, have you? 

25 A. I don't believe that being a Nobel Prize winner means 
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• 1 that you are automatically noble in some sense in all your 

2 actions. 

3 Q. Have you also accused Teresa Iminishi-Kari of fraud? 

4 A. Yes, I have testified, in fact, that Teresa 

5 Iminishi-Kari did not do experiments in the way that she 

6 had testified that she did. 

7 Q. Did you also accuse Jonathan Izant of fraud? 

8 A. By the way, I'm not sure -- I take exception to the 

9 fact that you'use "also accused" when you refer to 

10 Iminishi-KarL I •m not sure what the "also" referred to. 

11 Q. Did you accuse Jonathan Izant of fraud also? 

• 12 

13 

A. I'm sorry? 

Q. I'm sorry. I'm sorry. I'll rephrase the question. 

14 THE COURT: You have an "also." 

15 MR. NEUSTADT: I will rephrase the question. 

16 Q. Did you accuse Jonathan Izant of fraud? 

17 A. I testified that Jonathan Izant's experiments were 

18 misdone and forged. 

19 Q. Did you also accuse Harold Weintraub of fraud? 

20 A. 
. ~ 

No, I dJ.d not. 

21 Q. Do you kn9w who Harold Weintraub is? 

22 A. Hal Weintraub is a scientist at the Hutchinson 

23 Institute. In his laboratory Jonathan Izant performed an 

• 24 

25 

experiment. 

Q. And do you recall saying that Bill Rutter committed 
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3 

4 

5 
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perjury before the Senate? 

A. 

Q. 

A. 

Q. 

Yes, I used such a phrase in my deposition. 

Do you also recall referring to it as a crime? 

I believeiperjury is a crime. 

Do you know if Bill Rutter has any connection with the 
li 

6 Harvard board: -- with Harvard? 

7 A. Bill Rutter testified here, I believe, that he was on 

8 the Board of Overseers. 

9 Q. Were you aware of that prior to his testimony? 

10 A. I actually was not. I could have been, but I didn't 

11 happen to. 

12 
',I 

Q. Have you ever made any claim to Harvard that they have 

13 someone on their Board of Overseers who you believe has 

14 committed perjury? 

15 A. No. 

16 Q. Any reason why? 

17 A. I don't consider myself an avenging angel of any form. 

18 Q. Do you feel strongly enough about your perjury charge 

19 that you should go to Harvard and complain about that? 

20 A. I would ~ave thought the appropriate venue for a 

21 perjury charge would be either the Senate, and the statute 

22 of limitations may have even passed there, or this Court, 

23 which is a current problem. 

24 Q. Are you also aware in your deposition that you accused 

25 Drs. Shine, Ullrich and Goodman of committing perjury? 
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• 1 A. I'm not sure that I said that, and I'm not sure in what 

2 venue they would have sworn in such a form as to commit ,, 

3 perjury, except that Drs. Ullrich and Goodman testified 

4 under oath at;this trial. 

5 Q. Let me direct your attention to page 373 of your 

6 transcript. 

7 A. Transcript of what? 

8 Q. The transcript of your deposition. I think a copy is 

9 before you. 

10 MR. NEUSTADT: If Your Honor would like a copy, I 

11 
• /t, • 

can prov1de 1t; 1f not, no. 
,, 

12 • 13 

THE COURT: I don't usually refer to deposition 

copies because it all comes out in the questioning anyway. 

14 Q. Do you see at line 17 of page 373: "Question: Now 

15 you've told me that these people, and you've identified 

16 Shine, Ullrich, Goodman and Rutter, fabricated the origin 

17 of the data in this patent; and my question to you is if 

18 that statement was made under oath, would it be perjury as 

19 you have noted previously? 

20 "Answer: That's right." 

21 A. Yes. You have refreshed my memory that they did swear 

' 22 under oath that there was no patent application; that every 

' 
23 statement in the patent is true; and since I believe that 

• 24 

25 

the statements in the patent were false, certain 

statements, they must have committed perjury. 
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• 1 Q. And are you aware that Howard Goodman serves at Harvard 

2 also? 

J 

3 A. Howard Goodman is a professor at the medical school. 

i 
4 Q. Have you made any complaints against him with respect 

I 

5 to his supposed perjury and scientific misconduct? 

6 A. I'm sorry. The perjury in a sense I've described there 

7 is a crime against the patent office. I don't see why 

8 Harvard particularly would take any interest in that. 

9 Q. Do you sit on any scientific advisory boards with 

10 Dr. Goodman? 

11 A. Actually I do. 

12 
l 

Q. And which:one is that? • 13 A. Howard Go9dman and I sit on the scientific advisory 

14 board of a company called Transkaryotic Therapies. 

15 Q. And how often do you meet? 

16 A. That board meets two or three times a year. 

17 Q. And have you ever told Howard Goodman when you've met 
'i, 

18 with him that': you think that he is guilty of perjury and 

19 scientific misconduct? 

20 A. It's not bne of the conversations we've had. 

21 Q. Have you ever asked him to explain his conduct to you? 

22 A. The conduct -- no, I have not. 

23 Q. What about Bill Rutter, have you ever told Bill Rutter 

misconduct? • 24 of your conce~ns as to his perjury and other scientific 

25 
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A. I have no concerns in general other than were expressed 

in the deposition. I regret in a sense, in fact, that if 

you asked me directly, I would think that Bill Rutter has 

4 probably committed perjury, has committed perjury. I 

5 regret that fact, but I have no particular feeling that I 

6 should pursue·· him. 

7 Q. So you sort of segregate these things in your mind, one 

8 as a legal proceeding and the other is something else 

9 entirely, and the twain shall not meet? 

10 

11 

12 

13 

14 

A. I suppose I don't view perjury as -- I don't view 

what should I'say? I have no particular interaction with 

Bill Rutter that would be involved in the way in which 

you're asking. these questions. 

Q. You don't feel that you have any duty to the scientific 

15 community other than your participation in court 

16 proceedings? 

17 A. I think you'd have to expand on what you mean by that. 

18 Q. You don't feel 

19 A. You seem to be of the view that my duty possibly of the 

20 scientific community is to run around and accuse people 

21 blatantly on all forums. 

22 Q. Well, you do view your charges against these 

23 individuals as serious charges, do you not? 

24 

25 

A. There's a,.sense in which if I were the officer of a 

court, I would have a duty to do certain things. And you 
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• 1 are asking questions that almost have that sort of 

2 overtone. 

3 Q. You are aware, are you not, that your charges have 

4 serious consequences? 

5 A. If found to be true, they might easily have serious 

6 consequences. 1 

7 Q. Are you aware that you previously accused Drs. Shine, 

8 Ullrich, Goodman and Rutter of conspiring together? 

9 A. Are you referring to the deposition? 

10 Q. Yes, I am. 

11 A. I may have used that phrase in the deposition. If you 

12 • 13 

¥ l~ 
wish me to use it in Court, why don't you ask the question. 

' 
Q. Do you regard Drs. Shine, Ullrich, Goodman and Rutter 

l 
14 as having conspired together? 

15 MR. LIPSEY: Objection, Your Honor. I very 

16 carefully did not ask on direct questions, which are 

17 unnecessary for the resolution of the issue here, and are 

18 unnecessarily damaging to the people involved. 

19 Mr. Neustadt wants to damage his own client by asking a 

20 question which I carefully did not ask. I object. 

21 THE COURT: I'll sustain the objection. 

22 MR. NEUSTADT: Your Honor, I think that goes to 
I 

23 the essence of his charge; namely, that he says that 

• 24 

25 

everyone in the u.c. lab knowingly got together and decided 

to do this. 
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• 1 THE COURT: Well, he hasn't said that in this 

2 courtroom. He has said that the experiments related in the 

3 Science article and in the '525 were done with pBR322. 

4 That's what he said. That's his view of it. And it seems 

5 to me that you are trying to get him to say that these 

6 people are all crooks, which they may or may not be. But 

7 it seems to me like you're sort of stirring the pot, if you 

8 don 't mind my:. saying. 

9 MR. NEUSTADT: It seems to me, Your Honor, it 

10 necessarily follows from the charge that by stating it in 

11 those terms he disguises the seriousness of the 

12 • 13 

consequences of the charge. 

THE COURT: I don't think he's disguising anything 

14 that you're not forcing him to say. 

15 Q. Now, you mentioned during your direct testimony there 

16 
• t 1~ • 

was an 1nstance 1n your lab that involved some fraud or 

17 scientific misconduct. 

18 A. Yes. 

19 Q. Do you recall that you were very concerned when that 

20 incident occu~red, that you could be accused of not having 

21 proper supervision? 

22 A. There was discussion of matters like that. 

23 Q. Do you recall requesting the attorney for Harvard 

• 24 

25 

University to change the report so that there wouldn't be 

anything that would impact adversely upon you in that 
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1 report? 

2 A. I believe at a certain point in that year long 

3 proceeding I asked that a draft report -- I asked the 

4 committee reviewing that to change certain aspects of the 

5 draft report, and I believe I asked both the committee and 

6 the Dean to change aspects of the draft report, and I 

7 believe they were finally changed. 

8 Q. Is it als? true that you were concerned that the report 

9 would have a statement in there that would be critical of 

10 your supervision of this student who had committed 

11 scientific misconduct? 

12 

13 

A. I believe that the aspect of the report, of the draft 

report that was in question, was wrong, and was wrong to 

14 question certain aspects of my supervision. And for that 

15 reason I objebted to it. 

16 Q. Is it your understanding that what went on in your lab 

17 was a forgery or a falsification? 

18 A. As I mentioned, what went on in my laboratory was the 

19 changing of a notebook page. I regarded the matter as 

20 extremely serious and turned it over to an external 

21 committee to review; feeling the fact, as I think one 

22 should in such a position, that to review the matter myself 

23 involved too many elements of conflict of interest. And so 

24 

25 

I turned it over to the University to review. 

Q. And what exactly happened in your lab? 
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• 1 A. I had a graduate 

2 MR. LIPSEY: Excuse me, Your Honor. May we have 

3 an instruction to both counsel and the witness not to 

4 mention the name of the individual involved, which I 

5 believe is not otherwise public, and lest somebody 

6 inadvertently blurt it out here, I don't think it's 

7 necessary to name the person. He's been called Dr. X in 

8 the various proceedings related to it, and I would ask that 

9 counsel and the witness be instructed that that be done. 

10 MR. NEUSTADT: I have no objection. 

• 
11 THE COURT: You understand that? 

12 THE WITNESS: Yes. 

• 13 A. Now, what was the question? 
I 

14 Q. I was asking you what occurred in the lab that resulted 

15 in this forgery. 

' 
16 A. How this graduate, Dr. X --

17 Q. Yes. 

18 A. -- was conducting a long experiment for a several year 

19 period, using materials that he had generated several years 

20 before at that time, at the time of the incident. 

21 A collaborator of his was having trouble doing analysis 

22 of materials he had generated and examined his laboratory, 

23 Dr. X's laboratory notebooks. The collaborator had 
,t 

• 24 

25 

actually, in trying to look at the origin of the 

experiments, xeroxed a page, several pages of the 
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• 1 notebooks. And over the course of the weekend Dr. X 

2 changed the dascription, a crucial element of the 

3 description of the original experiment, which had 

4 originally be~n reported as negative and changed that 
I 

' 
5 description to say that, in fact, he had grown up 20 of the 

6 organisms in question. Starting at that point the 

7 organisms are slow growing; and therefore, it took a long 

8 time for the organisms to mature. 

9 I regarded the change in the notebook as a very serious 

10 prima facia c~se of possibly misconduct. He could have 

11 
I changed the nptebook through a variety of innocent 
I 

• 12 

13 

interpretations. He, in fact, argued to the committee that 

he changed that page of the notebook, remembering that the 

14 experiment had had a different answer. 

15 I regard that if he changed the page of the notebook 

16 and annotated that fact and dated it currently, there would 

17 have been no particular question of misconduct. But since 

18 he did not do,that, there was an immediate question of 

19 misconduct. 

20 The issue}in front of the review committee was, of 

21 course, is this -- is this an isolated incident or is 

22 this -- has this person done similar things. Is that whole 

23 set of experiments polluted or destroyed by his --
I 

• 24 

25 

Q. I'm sorry to interrupt you, but I can pose another 

question to you which perhaps will shorten it: Isn't it 



• 

• 

• 

GILBERT-CROSS 
1435 

1 true that the lab student -- that Dr. X went back and took 

2 a laboratory notebook with respect to an experiment two 

3 years earlier and changed it? 

4 A. I believe.that's just what I said. 
; 

' 5 Q. And wasn't that a forgery? 

6 A. I said a prima facia case of misconduct. 

7 Q. Let me direct your attention to page 80 of your 

8 deposition transcript, this begins at line 12: "Did you 

9 ever become aware with respect to Dr. X of a forgery or a 

10 falsification? 

11 "Answer: 1 Pamela Yelick called my attention to a page 
:· 

12 of Dr. X's notebook which he had changed in changing the 

13 report of an experiment that he had done several years 
_!:; 

14 before. She had clear evidence that he had changed the 

f 

15 page because she had a xerox of a page before he had 

16 changed it in 1presenting evidence to hear about that set of 

17 experiments. I realized that that was a prima facia, very 

18 serious problem. I did not need to deal with it because he 

19 was a student under my supervision. I turned the issue 

20 over to the University to deal with. 
I 

21 "Question.: Had you prior to this time submitted a --" 

22 well, I'll get that into the next question. 

23 Does that refresh your recollection as to what --

24 A. I believe you have actually repeated the testimony I 

25 had just given you almost word for word. 
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• 1 THE COURT: That's exactly what it says. 

2 Q. Now, had you prior to this time submitted a paper for 

3 publication which included the forgery? 

4 A. We submitted a paper for publication which included 

5 data from the experiment involved, which was, as I said, a 

6 two-year effort. 

7 Q. And who did you submit this paper to? 

8 A. The journal Nature. 

9 Q. Is that a,prestigious journal? 

10 A. Yes. 

11 Q. Is that one of the journals we've seen here today or 
;I 

12 • 13 

t 
seen in the cpurtroom during this proceeding? 

A. Yes. 

14 Q. Now, did you feel that you had any need to tell Nature 
i 

15 of the forgery, the forgery with respect to the data in the 

16 article that you had submitted to them? 

17 A. Would you mind being precise about that? 

18 Q. Did you feel you had any need to report to Nature that 

19 you had discovered this forgery with respect to the data in 

2 o the article ~·ubmi tted to them? 

21 A. If the article had been in the course of appearing in 

22 Nature, I would have, of course, withdrawn it and informed 

' 
23 them. At the time of the discovery of the forgery the 

• 24 

25 

article had been returned from Nature with a referee's 
' 

report that I interpreted as reading that they were not 
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• 1 going to publish the article. And so at that moment the 

2 article was in, as we say, limbo. After discovery of the 

3 forgery, I informed Nature that we were not going to 
I 

4 resubmit the article to them. 

5 Q. Is it fair to say that your view of this change in the 

? 

6 notebook was only whether Dr. X's memory of two years 

7 earlier was better than the record? 

8 A. No. No matter whether his memory was -- whether he 

9 thought his memory was better than the record or not, his 

10 changing the notebook shows that there was no record of the 

11 experiment, and that actually vitiated, damaged a large 

12 
) I • 

part of that exper1ment. 

• 13 It's one thing to have pure records of an experiment; 

14 it's another thing not to have any records at all. 

15 Q. Let me direct your attention to whether you thought the 

16 issue was whether his memory was better than the record to 

17 page 92 of your transcript. You can go briefly, since I 

18 want you to see the beginning of the question and answer, 

' 19 but I'll go to page 93, line 9. And the question was, "Was 

20 there a possibility that that was an inadvertent mistake?" 
. 

21 And I believe. your answer was, "The change was certainly 
' 

22 made deliberately. The issue was whether it was made 

23 honestly, thinking that his memory was better than the 

A. You asked a different question. The statement I made • 24 record, or wa~ it made purely in order to deceive." 

25 
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1 at the deposition was absolutely true. And in terms of the 

2 significance of his act for him is quite different which 

3 possibility there is. In terms of the significance of the 

4 act for the paper, for the line of experiments, it didn't 

5 matter whether he had made the change honestly or 

6 dishonestly. Having made the change, there was no factual 

7 record of what had happened. And the fact that he thought 

8 he remembered.: something is not evidence on which to base a 

9 scientific paper. 

10 Q. 
I 

Do you also recall that Harvard concluded, and I think 
j 

i1 

11 you testifiedfto this, that he was guilty of misconduct and 

I 

12 they termed it a deliberate falsification and a forgery 

13 incident? 

14 A. I believe I said earlier that Harvard found him guilty 

15 of misconduct~ 

I 
16 Q. And do you also recall during your deposition that you 

17 thought that Dr. X had made an honest mistake in changing 

18 the page? 

19 A. I also stated that in terms of my own analysis of the 

20 incident and the surrounding elements of his behavior, my 

21 personal final conclusion was it had been an honest 

22 mistake. 

23 Q. Your conclusion was that he had made an honest mistake 

24 in changing th,e page? 

25 A. I just said that. 
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• 1 Q. And so your conclusion differed from that of Harvard in 

2 finding him guilty of a deliberate falsification? 

3 A. There is nothing unnatural about that. 

4 Q. Do you recall in previous testimony concerning fraud 

5 that you have adopted the terminology of fraud as being 

6 comprised of trimming, cooking and forging? 

7 A. I fail to!see the relevance of that to any testimony 

8 that I've given here. 

9 Q. can you answer the question? 
q 

10 A. The previous case I discussed elements of scientific 

11 misconduct which is often called fraud, and said one of the 

12 signs of those elements might be characterized as trimming, • 13 cooking or forging experiments. 

14 Q. And do you remember during your deposition I asked you 

15 what Dr. X was guilty of in falsifying the laboratory 

16 notebook, and you told me, None of the above, just purely 

17 self-deception in falsifying the notebook? 

18 A. The Unive~sity committee's opinion was that he was 

~ 
19 guilty of for9ing the notebook. As I told you a moment 

~ 

20 ago, my own opinion differed from the University's. And 

21 the NIH in reviewing the case also agreed that he was not, 

22 in fact, guilty of misconduct. 

23 Q. I don't believe you've answered my question. Was it 

self-deception? • 24 your view at the time that Dr. X was just guilty of purely 

25 
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1 A. You have to specify what time. 

2 Q. Let me direct your attention to page 129, and perhaps 

3 you can tell me the time. This is your transcript at line 

4 10. 

5 The question there is, "How would you regard your paper 

6 with Dr. X with respect to your trimming, cooking and 

7 forging, which category would it fit into?" And I'll leave 

8 out the objection. 

9 "Answer: 'Right. If you're referring to the 

10 unpublished m~\nuscript, that manuscript would say 

11 significant parts of the manuscript were wrong, and they 

12 were wrong for one of the reasons that scientists can be 

13 wrong; not by misconduct, but purely self-deception. 

14 "Have you finished your answer? 

15 "Yes. 

16 "So this is the fourth form that we should add to the 
I 

17 trimming, cooking and forging, there is the self-deception? 

18 "And that 1 s okay. As I said a moment ago, 

19 self-deception is not a form of misconduct." 

20 Do you recall saying that what he had done was just 

' 21 self-deception? 

22 A. You have read that portion of the deposition testimony 

23 

24 

25 

correctly. You might choose to ask me questions that 
J 

actually haveianswers. The question you asked me now was 
I 

asked -- the ~estion you asked me was asked without a 
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1 reference to \vhich moment in time I had arrived at a 

2 certain conclusion. It was an indefinite question, and 

3 I'll ask you to be more definite. 

4 Q. What did you mean by "purely self-deception" when you 

5 gave that answer at the deposition, which was in May of 

6 this year, that going back and backdating a laboratory 

7 notebook and changing it without any indication that that's 

8 been done is conduct that is okay and is just purely 

9 self-deception. I don't understand that. 

10 A. We were actually discussing a host of reasons of why 

11 the experiments described in the Nature paper were wrong • 
. ~ 
I 

12 Among those elements were misdone experiments that involve 

13 elements of s~lf-deception on the parts of people, several 

14 people, in fat:::t, including others than this Dr. X, him 

15 doing the experiments. 

16 That was not the issue that was being actually 

17 investigated by the committee. The committee at Harvard 
1 ;~ 

18 was investigating a particular initial event, and they were 

19 asking the question whether or not there was other behavior 
c 
i 

20 by that person which would show that it had been a pattern 
I 

' 
21 of forging. The committee finally concluded that they had 

22 only a single
1

element of behavior, but concluded that that 

23 element of behavior was sufficiently singular to deserve 

24 punishment. 

25 The NIH, in reviewing the same record, concluded that 

,:t 
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• 1 that element of behavior was probably not sufficiently 

2 heinous to deserve punishment. 

3 I have commented to you that my own analysis of this 

4 conducted separately from the committee tended to agree or 

5 agree with th~ NIH evaluation. I would ask you or suggest 
I 

J 

6 that we look at questions that are relevant to this case. 
I 

7 Q. Are you applying the same standard to the u.c. 
l 

8 inventors that you apply to Dr. X in your lab? 

9 A. Applying I would say many of the same standards. 

10 Q. Is it fair to say that the standard that you apply with 

11 respect to fraud is invariable; that you would apply the 

12 same standard to Dr. X that you would to the u.c . 

• 13 inventors? 

14 A. Let's se~'~ Dr. X changed a page of a notebook. The 
I, 

15 u.c. inventors -- do you wish me to recite the number of 

16 acts that the U.C. inventors have done? 
\ 

17 Q. Are you saying your distinction depends upon the number 

18 of actions; that one is okay, but more than one is not? 

' 19 A. Very ofteit one looks to make such distinctions. 

20 Continuing patterns of behavior are generally considered 

21 more reprehensible than isolated incidents and often have 

22 quite different explanations. 
' ~ 

23 Q. Do you make that distinction in your mind? 

Q. So it's on that basis that you say that Dr. X did not • 24 A. I just made the distinction. 

25 
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• 1 commit scientific misconduct? 

2 A. I explained the reasons for that several times already, 

3 and they're in the record. 

4 Q. Is the answer to that yes? 

5 A. The reasons are more complex than the simple way you've 

6 just stated it. If you'd repeat the question, I'll see if 
,, 

7 I have a simple yes or no answer. 

8 Q. Perhaps I ,• can have the reporter reread it to you. 

9 A. Please do~ 

10 (The requested material was read back by the reporter.) 

11 A. What is the reference of that, in that question? 

12 Q. Backdating the notebook with respect to an experiment 

• 13 that he had done two years earlier. 

14 A. And there must be more. 

15 Q. Changing --

16 A. There must be more. What is the full question? You 

17 wanted to give me an analysis of Dr. X's behavior and 

18 compare it to:something and ask whether that was the basis, 

19 but you didn•i give me the analysis. You simply said 

20 "that." I don't know what the word "that" refers to 

21 precisely in that question. 

22 Q. Is it your testimony that Dr. X's acts in going back 

23 and changing ~he laboratory notebook was not scientific 

i 
A. It was not scientific misconduct in part because it was • 24 misconduct because it was only a single incident? 

25 
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1 only a single' incident, plus other aspects of the nature of 

2 the incident. 1 It was a momentary episode on a single day, 

3 things like that. It did not involve, let's say, doing 

I 
4 experiments over the course of several months in knowing, 

5 functioning -- in a knowing function that one was doing 

6 possibly something in violation of federal guidelines, for 

7 example. The cases are not at all comparable. 

8 Q. Now, you mentioned during your direct testimony that 

9 you attended the Lilly Symposium in 1976; is that correct? 

10 A. That's correct. 

11 

12 

13 

Q. 

A • 

Was that symposium directed to the subject of insulin? 

That symp~sium was on the general topic of the 

development of the recombinant DNA technology. And for 

14 example, I attended that symposium, invited to go to that 
i 

15 symposium, and my interest in recombinant DNA technology at 

16 that time was a very public one involving the question of 

17 could one make proteins in bacteria, and how one might make 
I 

18 such proteins. It was natural for Eli Lilly to invite me 

19 to that symposium since the question in their minds was 

20 could one use 1 the recombinant techniques to make insulin. 

21 The forum'of the experiment that I am thinking of 
l 

i 
22 before going to that symposium was that we might make 

23 globin, the protein that makes red blood cells. We had, as 

24 an example, going to that symposium I learned that there 

25 might be materials available that would make an insulin 
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• 1 experiment possible. 

2 Q. Now, after this '76 meeting, did you try to clone rat 

3 proinsulin? 

4 A. At the '76 meeting I discussed methods intensively of 

5 expressing proteins in bacteria. As I testified earlier, I 
u 

6 cloned rat insulin in 1978. 
I 

7 Q. My question to you is, after this 1976 meeting at Eli 

8 Lilly, did you then try to clone the rat proinsulin? 

9 A. The answer to that question is yes. 

10 Q. And you then led a project to do so? 

11 A. 
i • 

In the ensu1ng multi-year period I had groups in my 

• 12 

13 

laboratory working on that problem. 

Q. Is it acchrate to say that you finally expressed rat 

14 
I 

• • :l • 
1nsul1n bacter1a in early 1978? 

15 A. Yes. 

16 Q. And did you know at the time that u.c. was also trying 

17 to clone rat insulin? 

18 A. At which time? 

I 

19 Q. In 1976 to 1978 when you were working on it. 

20 A. At various times -- I probably became aware that u.c. 

21 was working on --that Howard Goodman's group, I'll say, 

I 

22 was working on insulin by the summer of 1976 when I would 
j 

23 have passed through that area giving seminars. 

• 24 

25 

Q. And do you know if u.c. successfully cloned rat 

proinsulin prior to your expression? 
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• 1 A. They publ~shed a cloning of rat proinsulin, and there's 

2 been ample testimony in this trial that they did publish 

3 such a cloning in early 1977. I learned of the paper at 

4 that time. 

5 Q. And is it true that you then tried to clone human 

6 proinsulin? 

7 A. What is the "then"? 

8 Q. After your expression of rat proinsulin. 

9 A. As I testified. 

10 Q. 
. ~ . And ~sn'tl~t also true that you were unable to do so 

11 and you ended up again cloning rat proinsulin? 

• 12 

13 

A. As I said in my testimony. 

Q. And I believe that you gave some testimony concerning 

14 who was the first to clone rat proinsulin. Wasn't that 

15 u.c.? 

16 A. I did testify that u.c. was the first to clone a rat 

I 

17 proinsulin eDNA. 

18 Q. You mentibned with respect to our discussion concerning 
t, 

19 Dr. X that he was subsequently cleared by NIH. Do you 

20 recall that? 

21 A. Yes. 

22 Q. And do you also recall during your deposition giving 

23 testimony that NIH is the ultimate arbiter with respect to 

• 24 these matters? 
; I 

25 A. I was referring in that case to a specific matter of 
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• 1 scientific misconduct carried out on federal grants. And 

2 there is, in fact, the NIH is the ultimate arbiter of 

3 misconduct in that particular forum. 

4 Q. But in other forums the NIH is not the ultimate arbiter 

5 with respect to an NIH matter? 

6 A. If the misconduct is, for example, perjury to the 

7 patent office, the patent office is the appropriate forum. 

8 If the conduct is appropriate to the Senate, the Senate is 

9 the appropriate forum. If the conduct is perjury to this 

10 Court, this cburt is the appropriate forum. 

i 

11 Q. You are aware that the NIH investigated u.c. concerning 

12 this matter? 

• 13 A. Yes, I am. 

14 Q. And you are aware that the NIH cleared u.c.? 

15 A. I'm not aware that the NIH had available to it the 

16 information that's been revealed in this trial. 

17 Q. Are you aware that the NIH cleared u.c. with respect to 

18 this matter? 

' 
19 A. The NIH -~ on the representations made by u.c. to the 

( 

20 NIH, the NIH did not -- I believe, cleared u.c. 

21 Q. I believe you mentioned --

22 A. I should say -- I should say it different than that. I 

23 think the NIH did not pursue the issue. 

' 

approved before it was certified? • 24 Q. And the NIH knew that pBR322 had been used after it was 

25 
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• 1 A. u.c. admitted that that was the case; and in fact, 

2 informed the NIH that there was no explanation, no 

3 plausible explanation, for why that incident had occurred. 

4 But of course, testified to the NIH that the paper 

5 published was based on work with pMB9, and that all the 

6 pBR322 clones had been destroyed. And based on those 

7 representatio~s, the NIH considered the matter closed.· 

8 Q. Now, I believe you mentioned during your direct 

9 testimony that there came a time in perhaps 1981 that you 

10 left Harvard?~ 

' 11 A. That is correct. The summer of 1981 I resigned. I 

12 • 13 

left Harvard, resigned probably officially as of the end of 

the year. 

14 Q. So you severed your relationship with Harvard 

15 completely? 

l 
16 A. Yes. I resigned my professorship. I had other 

17 connections, hut I resigned my professorship. 

' 
18 Q. And you then became CEO of Biogen? 

19 A. That's correct. 

20 Q. And you stayed in that position until about 1985? 

21 A. That's correct. 

22 Q. And is it true that you were forced to leave Biogen by 

23 the Board of Directors? 

• 24 

25 

A. That's correct. 
' 

Q. Is it also true that Biogen did not have any profits 
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• 1 during the period that you were there? 

2 A. That's certainly correct. 

3 Q. And I think you mentioned that you were there for the 
! 

4 founding of Biogen? 

5 A. I was one of the scientists that founded Biogen. 

6 Q. Is it also true that Biogen was set up as a Netherlands 

7 Antilles corporation for tax reasons? 

8 A. For international tax reasons, yes. 

9 Q. Are you aware of Chiron Corporation? 

10 A. Yes. 

' 11 Q. Would you' regard it as a successful company? 

12 A. Yes, it is. • 13 Q. And are you also aware that Bill Rutter was the founder 

14 and CEO of Chiron Company? 

15 A. Yes, I am. He's probably one of several founders, but 

16 he's certainly CEO. 

17 Q. And are you aware of Bill Rutter's reputation in the 

18 scientific cofumunity? 

19 A. He has a reasonably good reputation. 
1 

20 Q. What about Howard Goodman? 

' 
21 A. He also has a reasonably good reputation. 

22 Q. What about the other inventors, the other u.c. 

23 inventors, do they also have reasonably good reputations? 

• 24 A. Yes. I'm speaking, of course, reputation in terms of 

25 their talents as a scientist. 
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A. I would l.j.ke you to ask that as a clearer hypothetical. 
1 

THE COURT: I think it might be well to ask it as 
I 

a hypotheticat· 
1 

• II • • 
Q. Now, ~f you assume that the exper~ment was run w~th 

I 
pMB9, I take ~t there would be no claim concerning the 

' 6 fabrication of the origin of the data or any claim with 

7 respect to the improper testimony before the Senate, would 

8 there? 

9 MR. LIPSEY: Object to the form, not clear what 
i ,, 

10 experiment he~s referring to. 

11 Q. 
'1 

Let me read your answer. You were able to answer that 
i 

12 exact questioh at the deposition, were you not? 
li 

13 A. The conte~t may have defined some of the terms in it. 
! 

14 The problem with that -- I'll answer your question if 

15 you'll allow me to define what the experiment is. 

16 Had they only experimented with pMB9, so that the 

17 description given in the Science paper was, in fact, true, 

18 there would h~ve been no element of violation of the 
~' .' 

19 guidelines, reporting to the Senate, other things involved 

20 in that. You know, and none of this, none of the certain 
' 
! 

21 aspects of this case would even be there. 

22 Q. Is it fair to say that if it would turn out, in fact, 
I 

23 that the experiment had been run completely with pMB9, then 

24 the description in the Science paper would be correct, and 

25 that there would not be a problem with the Science paper or 
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• 1 the patent? 

2 A. This is a,black or white, black would be white 

3 question. That's a pure hypothetical which carries its own 

4 contents. 

5 Q. Can you answer that question? 

6 A. I just did. 

7 Q. I don't believe 

8 A. I said it was a tautology; and therefore, is 

9 automatically true. 

10 THE COURT: I think that's the way we ask 

11 hypothetical questions, Doctor, assuming that all that is 

12 true and --• 13 A. That's right, but that is really -- it's -- if the 

' 14 experiment had been done completely in pMB9, the experiment 

15 would have been done in compliance with the guidelines. 

16 Had it been done after April 26 and actually then carried 

17 out, there would be no issue raised at any time with the 

18 Senate or anything else. There would never have been an 
!< 

19 issue raised with the Senate because the Senate was 

20 investigating a violation of the guidelines. And the 

21 testimony in front of the Senate was that they had 

22 destroyed the pBR322 clones. If the experiment had been 

23 done in pMB9, there would not have been pBR322 clones for 

understand your hypothetical. • 24 them to destroy. That's what I mean by saying I don't 

25 
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• 1 If you wish to ask me, Suppose that they had done the 

2 experiment in pBR322 and they had actually destroyed the 

3 clones and they had then redone the experiment in pMB9, 

4 then what would be the problem? In that case their later 

5 statements are, in fact, true, and again, there is no 

6 particular problem today of the fact that there was a 

7 violation of the guidelines back then based on that 

8 hypothetical. 

9 Q. You've got me a little confused now. Let me just see 

10 if your testimony is the same as in your deposition. This 

11 is at page 353, line 15: 

• 12 

13 

"Q~rti~~ Now, if you assume contrary to your 
g 

conclusion that the experiment was run with pMB9, I take it 

14 that there would be no claim concerning --" 

15 A. Would you mind waiting until I find the page? Had you 

16 prepared this in a notebook, it might be easier. What page 

17 were you asking about again? 

18 Q. 358. 

19 A. Okay. 358. You are at? 

20 Q. Line 15. 

21 A. Okay. Do you wish to start reading something? 

22 Q. "Question: Now, if you assume contrary to your 

23 conclusion that the experiment was run with pMB9, I take it 

• 24 that there would be no claim concerning the fabrication of 

25 the origin of the data or any claim with respect to the 
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• 1 improper testimony before the Senate, would there?" And 

2 then there's an "object to the form" and there's your 

3 answer: 

4 "If it would turn out, in fact, that the experiment had 

5 been run completely with pMB9, then the description in the 

6 Science paper would be correct, as I had interpreted at the 

7 time, and there would not be a problem with the Science 
I 

8 paper or the patent." And I'll leave out the next 

9 paragraph. 

10 A. Why don't you continue reading? 

11 Q. Do you now agree that --

• 12 

13 

A. Why don't you continue reading? 

Q. I'd like to ask you a question first of what I just 

14 read to you. 

15 THE COURT: You can answer that question. Just 

I 
16 give us the yes. 

17 A. I'll give you the yes. 

18 Q. Now, prior to making the accusations against the u.c. 

19 inventors, did you review the deposition testimony of Axel 

20 Ullrich? 

21 A. I believe I saw parts of the testimony, but I'm not 

22 sure. 

23 Q. Did you review the deposition testimony of John Shine? 

• 24 

25 

A. 
• i 

I bel1eve I've seen parts of that testimony. I 

certainly have not read the entire thing. 
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• 1 Q. Did you review the deposition testimony of Raymond 

2 Pictet? 

3 A. I don't believe I ever saw that. 

4 Q. Did you review the deposition testimony of Bill Rutter? 

5 A. I reviewed Bill Rutter's testimony before the Senate. 

6 Q. But not his deposition testimony? 

7 A. I don't remember particularly. I've listened to Bill 

8 Rutter testify here. 

9 Q. But you formed your conclusion that Bill Rutter had 

10 committed fraud prior to your arrival at trial here today 

11 or this week; is that not true? 

12 MR. LIPSEY: Object to the form, Your Honor. • 13 That's the same point. 

14 ' THE COURT: Sustain the objection. 

15 Q. Did you review the testimony of Howard Goodman prior to 

16 forming your conclusion that he had committed fraud? 

17 MR. LIPSEY: Same objection, Your Honor. 

18 Mr. Neustadt appears intent on goading Dr. Gilbert into 

19 publicly accusing these people of something more than they 

20 need to be accused of in this Court. And while Dr. Gilbert 

21 has refrained from doing that and we have refrained from 

22 asking him, I think it is improper cross-examination. 

23 THE COURT: Yes. I think you're unnecessarily 

Somebody may have committed fraud, but that doesn't mean • 24 characterizing these people of having committed fraud. 

25 
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• 1 that everybody that's signed the patent application 

2 committed fraud. They may have been misled. So I think 

3 you're doing your witnesses a disservice. 

4 MR. NEUSTADT: It is difficult to try to defend 

5 the inventors unless I know which one is accused of 

6 scientific misconduct. 

7 Q. Are you accusing Axel 

8 THE COURT: Why don't you talk about scientific 

9 misconduct instead of fraud. 
I 

10 Q. Are you accusing Axel Ullrich of scientific misconduct? 
. 

11 A. I think it's an interesting question of what one means 

12 • 13 

by that. Axel Ullrich clearly violated the guidelines. He 

is clearly, therefore, guilty of scientific misconduct for 

14 that part of the act alone. He has testified on -- or 

15 University of.California has filed documents of the NIH on 

16 his behalf that make that statement clear. 
' 

17 Q. I think we discussed before that the violation of the 

18 guidelines prior to the time that u.c. received notice that 

19 the pBR322, although approved, had not been certified, and 

20 I'm inquiring as to a time period after that. Are you 

21 accusing Axel Ullrich of scientific misconduct after that 

22 event? 
\ 

23 A. In doing what? 

• 24 

25 

Q. I'm asking you if you're accusing him of anything. 

A. Ask me what he did first. Ask me what it is that you 



1457 

• 1 are thinking of. I can't tell what you are thinking of. 

2 Axel Ullrich has had a long career. If you ask me whether 

3 Axel Ullrich's failure to destroy the pBR322 clones, if 

4 true, would be scientific misconduct, the failure itself 

5 would not. If you ask me whether Axel Ullrich is lying 

6 about his destroying the pBR322 clones is misconduct, I 

7 would say it's actually -- it's not scientific misconduct, 

8 it is just general misconduct. 

9 Q. Well, I'm trying to find out what is the basis for your 

10 charge of scientific misconduct which you made during your 

11 direct testimony. 

12 A. Mr. Neustadt, would you read that charge to me from my • 13 direct testimony? 

14 Q. Well, have you accused any of the u.c. inventors of 

' 15 scientific misconduct? 

16 A. I have not in the course of this trial, I believe in my 

17 direct testimpny, used the word "scientific misconduct." 

18 Q. Well, are you accusing Axel Ullrich of anything? 

19 A. I'm accusing Axel Ullrich of not destroying -- of not 

20 destroying the pBR322 clones. 

21 Q. Now, are you accusing John Shine of anything? 

22 MR. LIPSEY: Your Honor, that question is a little 

23 bit nebulous and beyond the scope of the direct examination 

THE COURT: I'm going to sustain the objection. I • 24 also. I object. 
!i 

25 
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• 1 don't understand whether he's been accusing anybody of 

2 anything. He has been saying that this data has been 

3 changed. If you want to ask him a second time if he thinks 

4 the data has been changed, well, go ahead. 

5 Q. Do you think the data has been fabricated? 

6 A. Yes, I believe I testified effectively that the data 

7 the statements concerning the pMB9 in the patent, the 

8 statements concerning pMB9 in the paper are false; and 

9 therefore, the paper is, in a sense, forged. 

10 Q. Are you saying anyone in particular fabricated the 

11 data? 

• A. I wasn't ~sked a question of that form. I have 12 

13 
' 

testified so far solely about the data. I haven't 
t 

14 testified about other aspects of the case that might lead 
. ' 

15 one to conclude that certain people might have -- might or 

' 16 might not have certain knowledge. I have regarded all of 

17 those other qtiestions as questions for the Court to 

18 adjudicate. 

19 Q. I can't deal with charges unless I know what they are, 

20 and I'm trying to ascertain --

21 A. If you would offer evidence or question me about the 

22 experiments or offer evidence that pertained to the 

23 experiments, we could have a useful conversation. So far 

• 24 you've only asked me about things that I haven't said. 

25 THE COURT: Mr. Neustadt, you're asking him to 
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• 1 characterize his previous testimony in certain ways. The 

2 question here, the ultimate question, is do I believe this 

3 witness or do I believe your witnesses on the question of 

4 the use of pBR322. That's the question I have to 

5 determine. And you're asking him these kinds of questions 

' 6 is frankly not very helpful. 

7 Q. Now, was your analysis just based upon scientific 

8 records, or are you basing your analysis upon testimony you 

9 have heard during the courtroom in the courtroom? 

10 A. The analysis that I offered in my testimony was based 

11 on the records as was detailed, in fact, in the testimony. 

• 12 

13 

Q. Have you made credibility determinations from listening 

"' ~ 

to witnesses 'in the courtroom? 

I 
14 A. As a human being, of course I have. 

15 Q. Did that then result lead to your conclusion that you 

16 gave during your direct testimony? 
I 

17 A. I don't see a particular connection there. I testified 

' 
18 as to what the documents as analyzed by a scientist showed. 

19 Q. Do you recall reaching any conclusion concerning this 

20 matter prior to May of this year? 

21 A. Sitting h~re, I don't have a memory of what date I 

22 would have arrived at any particular conclusion. I would 

23 have had to h~ve been shown the documentary evidence in 
I 

• 24 
j • 

order for me to arr1ve at a conclusion. 

25 Q. I believe;you were contacted by the Finnegan firm 
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1 concerning this matter more than a year ago. 

2 A. I actually don't believe so. I think I was contacted 

3 sometime late. last year. 

4 Q. Do you recall, after reviewing all of those materials, 

5 you formed a conclusion which was set forth in an expert 

6 statement? 

7 A. Yes. There's certainly a date on the expert statement, 

8 but I don't remember what it was. 

9 Q. And do you recall that prior to your deposition in this 

10 case you had come to a conclusion of scientific misconduct 

11 in this case? 

12 

13 

MR. LIPSEY: Objection, your Honor. There were 

matters addressed in the expert witness statement as to 

14 which the witness has not testified here at the trial, and 

15 as to those matters, I think they're irrelevant. 

16 
I 

THE COURT: I'll overrule the objection. 

17 A. My expert:witness statement discussed a number of 

18 topics that it was anticipated I might be asked to give 

19 evidence on at the trial or give argument about. I am not 

20 in a position to judge the case; and therefore, my role in 

21 the case is, in fact, to give simply expert testimony on 

22 the science as I see it and on the behavior of scientists. 

23 And if that behavior includes elements of misconduct, I'm 

24 

25 

here as an expert in a sense to talk about what is the 
' ! 

misconduct and how it might function. It's not my role to 
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• 1 judge whether or not misconduct has occurred. My goal is 

2 to give testimony. It's my role to give testimony as to 

3 the factual basis as I see it. 

4 Q. Isn't it true that you came to your conclusion prior to 

5 your deposition and prior to being aware that the NIH had 

6 conducted an inquiry concerning this matter? 

7 A. You're asking me essentially a non sequitur. My 

8 position on the NIH inquiry is that the information was not 

9 presented to the NIH; and therefore, the fact that they 

10 came to any conclusion based on that inquiry is not 

11 relevant to the question of what are the actual facts. 

12 Q. But were you aware prior to your conclusion that the 

• 13 
I 

NIH had conducted an inquiry and had reached a conclusion? 

14 A. The NIH did not conduct an inquiry into the question 

15 which is actu~lly before this Court. The NIH did not 

16 investigate whether or not the pBR322 experiments had 

17 continued and;whether or not the pMB9 experiments were 

18 done. That's an issue that was not raised with the NIH; 

19 and therefore, there has been no previous investigation of 

20 it, to my knowledge. 

21 Q. I think you're missing the question. My question to 

22 you is, were 'you aware prior to the time you reached your 

23 conclusion that the NIH had conducted an inquiry concerning 

A. Yes. The NIH conducted an inquiry concerning the use • 24 pBR322? 

25 
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• 1 of pBR322 in the period during February. 

2 Q. And were you aware of that inquiry prior to the time 

3 you reached your conclusion? 

4 A. I don't remember. 

5 Q. Pardon me? 

6 A. I don't remember. 

7 Q. Now, you stated before that you had reviewed a lot of 

8 data prior to,the time you made your determination, and I 

9 think the first thing we discussed was that certain eDNA 
l 

10 had been inserted into pBR322 which then resulted in a 
i 
I 

11 certain product which we have subsequently called clones. 
~ 

12 Do you recall,' that? 

• 13 A. You are now trying to speak about the deposition? It's 

14 not clear to 1ne what you think you're speaking about. 

15 Q. What I'm 

16 A. Ask me a question about either my direct testimony or 

17 ask me a question about the factual basis; some of which I 

18 knew before t~e deposition. Other parts of the factual 
,1 ,, 

19 bases emerged:' actually in further study of the documents, 
I 
j 

20 even during this trial. Some aspects of my testimony 

21 depended on things that were said in Court. 

22 Q. I'm trying to get at what you thought --

23 A. And I have never -- and I do not believe that it is 

• 24 

25 

part of my direct testimony -- made any statement that said 

• ! • • I had arr1ved at a conclus1on of m1sconduct. And so your 
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1 characterization of my testimony in that form, as I said, 

2 really does require you to ask a direct question of me as 

3 to what you think I am doing. 

4 Q. Was it your direct testimony that at u.c. they began by 

5 inserting eDNA in pBR322 when it was approved but not 

6 certified? Was that part of your direct testimony? 

7 A. My direct testimony was that they had begun -- to the 

8 best of my knowledge, they had begun inserting eDNA into 

9 pBR322 about the middle of January. They believed that the 

10 plasmid had been approved. What had actually happened was 

I 

11 that the Reco~inant Advisory Committee had approved the 

12 

13 

I' 

plasmid -- the only actual statement is the Recombinant 
f. . ~~ 

Adv~sory Comm~ttee had tentatively approved the plasmid 
i 

14 subject to further information being submitted. There was 

15 never actually at that time an actual approval even at the 

16 Recombinant Advisory Committee level. The guidelines 

17 required that the plasmid be certified, not approved. 

18 Q. Is it part of your direct testimony that this insertion 

19 of the eDNA into the pBR322 then resulted in what we have 

20 called clones in this case? 

21 A. Yes. 

22 Q. And is it your testimony that the clones were not 

23 destroyed? 

24 A. That's right. The pBR322 clones created in that or 

25 immediately subsequent clonings came into existence that 

I 
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1 were identified with clone numbers 1-13, 3-9, 3-10 were not 

2 destroyed and continued to exist. 

3 Q. And is it your testimony that u.c. then did something 

4 further with ·those clones? 

5 A. I'm sorry~ Again, I don't know the time reference. 

6 Did something with those clones when? 

7 Q. After you'said they weren't destroyed. 

8 A. The testimony that u.c. edited in this trial was that 

9 the clones were destroyed sometime around the 19th of 
' 

I'· 

10 March. Do you wish me to -- if you wish me to tell you the 

11 full reasons that I think the clones weren't destroyed on 

12 the 19th of March, why don't you ask the question. 

13 
. i 

Q. Is 1t your testimony that there was no working by u.c. 

14 with pMB9? 

15 A. It's my testimony that there is no evidence of a 

16 cloning experiment done which evidence I would have 

17 expected to have found in terms of documentary evidence of 

18 a whole set of clone numbers that, in fact, would have been 

19 appropriate to be used after that, after that cloning. 

20 By the way, I might object. I'm surprised you haven't 

21 generated such documentary evidence to challenge me with. 
:~ 

' 22 Q. If you had found independent evidence that confirmed 
\ 

23 that they had done work in pMB9, would that have changed 

24 your opinion? 

25 A. Again, depending on how strong that evidence was, 
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1 compared to the evidence that I've described which suggests 

2 that they did the entire experiment in pBR322, developed 

3 all the sequence in pBR322, and they have laid out before 

4 you a description of the connection between the documents 

5 and that argument. 

6 Q. You are aware that pBR322 was approved on I think July 

7 7, 1977? 

8 A. I'm aware of that. 

9 Q. And in your view was it perfectly appropriate to use 

10 pBR322 after ·bhat date? 

'' 
11 A. Yes, certainly. 

12 Q. So if the~e are any laboratory notebooks in which work 

13 was done aftet July 7, 1977 with pBR322, that would have 

14 been okay? 

15 A. The actual work done with pBR322 after that date is 

16 certainly okay. That is not actually the problem. 

17 Q. Now, you had mentioned before the four clones, pAUl, 

18 pAU2, pAU3 and pAU4; is that correct? 
i 

19 A. That's correct. 

20 Q. And I think you had tried to compare those clones to 

21 some earlier iork in pBR322? 

22 A. 

i 

I 
Is that m~ant to be a characterization of my testimony, 

·' ' 
23 or is that a question, or do you wish me to repeat the 

24 entire testimony? 

25 Q. I think it can be a question. You can answer it as 
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• 1 shortly as you can. 

2 A. I successfully identified those clones with the earlier 

3 clones. 

4 Q. Do you recall that you had said that with respect to 

5 pAUl, you noted certain similarities between pAUl and what 

6 you regarded as earlier work in pBR322? 

7 A. The actual structure of my testimony is not the way 

8 that you have characterized it. The structure of my 

9 testimony was that a document created by these scientists 

10 at a time in which they could not have done the pMB9 

11 • I • • • exper1ments conta1ned all of the 1nformat1on of the 

12 • 13 

proposed pMB9 experiments. I considered that observation 

and the nature of those documents strong enough evidence to 

14 make it quite clear that the complete work was done with 

15 the clones from pBR322. And I see no evidence that there 

16 were any clories made in pMB9 independently of the clones 

17 from pBR322. 

18 Q. Do you also recall that you tried to compare what you 

19 regarded as earlier work in pBR322 with pAU2? 

20 A. I'm not a\lare of the use of the word "tried." I 

21 compared them. 

22 Q. And are you also aware that you tried to do the same 

23 thing with pAU3 and pAU4, namely, tried to find some 

• 24 

25 

earlier work'in pBR322 and then compare it to pAU3 and pAU4 

and note the similarities? 
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• 1 A. You are not characterizing my testimony in a correct 

2 form. 

3 Q. Is there anything inaccurate about that? 

4 A. It's entirely inaccurate. 

5 Q. And you weren't trying to do that? 

6 A. I did it. 

7 Q. And isn't it also true that in your direct testimony 

8 you found quite a deal of similarity between prior work 

9 with pBR322 and pAU2? 

10 A. My direct. testimony was that the sequence identified as 

11 pAU2 is completely material developed in pBR322 as is the 

12 sequences developed at pAUl, pAU3 and pAU4. There is no 

• 13 evidence that there is any pMB9 information in those 

14 sequences. 

15 Q. And do you also recall saying in your direct testimony 

16 that you would not draw any conclusion with respect to the 

17 prior work in 1pBR322 and pAU2 because there was an 

18 explanation as to why they were identical, namely, both had 

19 been treated by the same enzyme? Do you recall that? 

20 A. Again, you have mischaracterized the testimony, and it 

21 would be very nice if you would actually express an 

22 alternative hypothesis. 

23 At that point in the testimony we discussed a possible 

proposing, that there had been a second cloning which just • 24 alternative hypothesis that somebody might be interested in 

25 
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• 1 happened to produce identical clones. We provided an 

2 argument that had there been such a second cloning, it 

3 might have produced a clone like pAU2, but it would not 

4 have produced''clones of the form of the others. The much 

5 stronger argument can be made, among others, but that 

6 argument in itself is very strong, but it's directed at, 

7 again, a hypothetical, and you have not even raised that 

8 hypothetical with me. 

9 Q. And if there were a similar explanation for the 

10 similarities with respect to pAUl and pAU3 as there were 

11 with pAU2, would that change your testimony? 
I 

12 • 13 

A. That's -- again that's a hypothetical of again not 

fully developed form. You have given some of the arguments 

14 in thinking that it would be unlikely that one would find 

15 the same set of clones over again. I remind you that there 
i 

16 are other -- there are two genes involved, and that even if 

17 you have an argument that you should find clones from one 

18 gene, not finding the corresponding clones from the other 

19 gene is a problem. You know, if you ask a scientific 

20 question, we can have -- challenge me on a scientific basis 

21 or ask a relevant question. 

22 Q. Can you answer the question whether if you found 

23 similar -- a similar explanation for the similarities in 

• 24 

25 

pAUl and pAU3 as in pAU2, it would have changed your 

conclusion? 
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1 A. Again, if the hypothetical is that somebody can come 

2 forward and present evidence that an extensive cloning 

3 experiment was done in pMB9, and as a result of that 

4 experiment a set of clones were found and make the fully 

5 detailed argument trying to show why the sequences found, 

6 the sequence runs found, would be the same, the clones 

7 would be the same, that would be interesting. I don't 

8 think it would actually change the fact that that group of 

9 people clearly developed all of the sequence information in 

10 preparing this draft, pCRl manuscript. It would not 
; 

11 explain the fact that they produced draft pMB9 manuscripts 
I 

12 describing th~t experiment done in different ways, only one 
1 

13 of which ways has backup, as I said in terms of logbook, 

14 and that is not the way it is actually described in the 

15 science literature. The hypotheticals that you're asking 

16 are if we changed all of the evidence, would the result be 

17 different? Arid I will, of course, assent that that is 

18 true. 

19 Q. If you ar~ unable to find prior pBR322 work that was 

20 similar to pAUl, would it change your conclusion? 

21 A. Again, that's a hypothetical, and I'm not even sure how 

22 to answer that, because we did find prior work which 

23 supported the identification of pAUl as a pBR322 clone. We 

24 

25 

found subsequent work, we found work that was unanticipated 

in my deposition that strengthens the argument. 
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• 1 Q. If you were unable to find any prior pBR322 work that 

2 was similar to pAU3, would it change your conclusion? 

3 A. I 'm sorry!t that's again a hypothetical. We found such 
I, 

4 work, and I r~ported on it. 

5 Q. If you we~e unable to find any prior pBR322 work that 

6 was similar to pAU4, would it change your conclusion? 

7 A. Again, it's a hypothetical. We found evidence that 

8 there was such prior work. 

9 Q. Can you answer the hypothetical? 

10 A. The hypothetical is a contrary in that case a flatly 

11 contrary to fact hypothetical. 

12 • 13 

Q. Can you ahswer the hypothetical? 
jj 

A. The hypothetical is if I were unable to find such 
" 

14 evidence, it ~ould have changed my conclusion. 

15 Q. And the same is true with respect to pAUl? 

16 A. That's right. Had there not been evidence, my 

17 conclusion would have been different. 

18 Q. And pAU2 and pAU3? 

19 A. Yes. 

20 Q. If you just look at a DNA sequence, can you tell which 

21 vector it came from? 

22 A. Depends. 

23 Q. What does it depend upon? 

• 24 A. Whether the sequencing codes some of the sequence of 

25 the vector or.not. 
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• 1 Q. Well, my question was restricted to the DNA sequence of 

2 the eDNA, and can you answer the question with that 

3 explanation? 

4 A. So you wish -- would you make the question precise. 

5 Q. Well, if 'you just look at a DNA sequence for perhaps 

6 proinsulin, you can't tell which vector it came from, can 

7 you? 

8 A. 
~~ 

You see, 1n general you cannot. In this case, by 

9 looking at the DNA sequence as it is typed into the pCR1 

10 manuscript, it is quite clear that it comes from pBR322. 

11 Q. But you say in general you cannot because the DNA 

12 sequence for proinsulin, if reported accurately, will 

• 13 always look the same, will it not? 
~ 

14 A. That's correct. That's correct. 

15 Q. Speaking of that DNA sequence for proinsulin, you're 

16 not able to recite it from the witness stand, are you? 

17 A. Of course not. There was a time when I could recite 

18 DNA sequences, but my memory is probably no longer as good 

19 as it once was. 

20 Q. Could you recite the amino acid sequence of proinsulin 

21 from the witness stand today, and I assume you can't? 

22 A. I will agree with you I cannot recite the amino acid 

23 sequence of p~oinsulin from the witness stand from memory. 

Q. Pardon me, I'm sorry. I didn't hear you. • 24 I can recite it, of course, from the usual sources. 

25 
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1 A. I can recite it from the usual sources, from looking it 

2 up in a book. 

3 Q. Now, you ,;cestified with respect to the 1 525 patent in 

4 direct, and isn't it true that the eDNA there would be 

5 expected to yield a variety of molecules, some stopping 

6 with the proinsulin molecule? 

7 A. No. 

8 Q. Let me show you -- refer you to your --

9 A. You did state if that was meant to be a statement of my 

10 testimony, it! isn't. If it's meant to be a question, it 

11 wasn't clear ;to me what it was. 
l 

12 The 1 525 patent, if the methods are applied as 

13 described in ' the cloning methods applied as described in 

14 the patent, one would expect to see a variety of molecules, 

15 a molecule of a variety of lengths. 

16 Q. Let me direct your attention to page 394 of your 

17 deposition tr~nscript, line 19. 
,'j 

18 A. 394, you said? 

19 Q. Yes. 

20 A. Yes. 

Beginning at line 19. 
l 

21 Q. It says, 51 In scientific terms one would expect that if 

22 one examined several thousand --" 

23 A. I'm sorry, I'm on the wrong page. Line 19? 

24 Q. I'm sorry, page 394. 

25 A. Yes. 
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• 1 Q. "In scientific terms one would expect that if one 

2 examines several thousand clones, one might find the 

3 correct length, just as one might expect if one examines in 

4 a cloning experiment. If one examines many, many clones at 

5 random, one would eventually find the one desired." 

6 Is that an accurate statement? Does that refresh your 

7 recollection? 

8 A. Yes. 

9 Q. And isn't it also true that there's a possibility that 

d 
10 you'll find the one desired at a fairly short period of 

11 time? 

• 12 A. And there~s also the possibility that one will never 
il 

13 find it. 

14 Q. But both those possibilities exist, don't they? 

I 
15 A. Both of those are possibilities. They are rather low 

16 possibilities, rather low probabilities. 

17 Q. And isn't it also true that the one that stops within 

18 the proinsulin molecule can be found if one desires to? 
I . 

19 A. As I said~both in my direct testimony and if I read 

20 this deposition testimony, that molecule may be there, and 

21 it, in fact, ~ay not be there. It may be there at one part 

22 in a million or one part in a billion. One has no way of 
l 

23 knowing and one has no way of abbreviating the procedure. 

• 24 Most interesting cloning efforts involve very 

25 sophisticated ways of abbreviating a very large search 
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• 1 procedure. Nothing is awkward in 1 525 which would 

2 abbreviate that search procedure. 

3 Q. It is true, is it not, that you can find the ones that 

4 are the right length if you devote enough effort to it? 

5 A. I just said that it might not be the case. 

6 Q. But it also might be the case? 

7 A. That's what I said. One might find it, one might not. 

8 The question in the form that you asked it that you could 

9 find it is not true. 

10 Q. Are you familiar with what is generally referred to as 

11 the "scientific method"? 

• 12 A. Occasionally people are told that there is such a thing 

13 as the "scientific method." It's not a particularly 

14 accurate description of science. You may wish to ask me a 

15 question that'' s of a specific form. 

16 Q. You are familiar with the term? 

17 A. The term is occasionally used in high schools, or 
i 

18 actually the ~erms are probably used in grade schools. It 

19 is not actually a term used in science. 

20 Q. And it's not used in science at all, scientific method; 

21 it is not? 
' 

22 A. That's right. 

23 Q. Are you f~miliar with the difference between hypothesis 

I • 24 and data? 

25 A. Yes. I'm,familiar with a number of differences between 
" 
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• 1 the words "hypothesis" and "data." 

i 
2 Q. Does that have any relation to the scientific method 

3 we've been di~cussing? 

' 4 A. I'm sorry; I don't understand the "we" and "discussing" 

5 in that question. 

6 Q. You and I perhaps. I thought we were just discussing 

7 scientific method, and that's what I'm referring to. 

8 A. If you define the "scientific method," we'll see if we 

9 can discuss it. 

10 Q. Is it you~ understanding that in the scientific method 

11 there is hypothesis, which means assuming something, and 

12 • 13 

data, which i~ actually determining it? 

A. See, you have a very simplistic view of philosophical 

14 attitudes of scientists. You have expressed one of many 

15 views of how ~cience proceeds, although most scientists do 

16 not view the world as -- view the nature of truth in the 

17 world as something that one proves by -- in an absolute 

I 

18 sense. And I myself tend to be tautarian (phonetic) and 
,I 

19 view the ques~ion of truth as one of falsification rather 
I 

20 than -- rather than the positive way you addressed it. 

21 You're addres~ing very general philosophical problems, none 

22 of which are relevant. 

23 Q. Isn't it true that "hypothesis" refers to assuming 

• 24 

25 

something and "determination" refers to trying to either 

prove it or disprove it? 



• 

• 

• 

1476 

1 A. A pattern'of behavior can be described that way. One 

2 can describe each element that one -- a statement as a 

3 conjecture and then try to either, depending again on one's 

4 attitude, try to seek to either prove or disprove. In my 

5 own view I probably try to use statements that are sharp 

6 enough to be·~alsified as opposed to believing that one 

7 can, in fact, develop a simple proof. 
f 

8 A generaliview in science, as I said before, is we use 

9 

~ 

• 
• • t • 

cr1ter1a of t~e preponderance of the ev1dence. We use a 

10 whole wide variety of arguments in trying to establish 

11 whether something is reasonable. We appeal to experiments 

12 to try to say we can see things happening in the world. 

13 Any particular experiment may be deceptive; a DNA sequence 

14 may be wrong; a protein sequence may be wrong. The insulin 

15 gene in your;body may not have the sequence the insulin 
. 

16 gene in my bo?y has. And if you want to discuss nature of 

17 knowledge, we!!can have a very interesting discussion, but 
i 

18 it gets us very far afield. 

' 19 Q. Do you recall Don Steiner making what I'll refer to as 

20 a hypothesis with respect to the amino acid sequence of 

21 proinsulin in 1971? 

22 A. Don Steiner, who will testify later, so I'm not sure 

23 why you're questioning me on his possible testimony 

24 

25 

i 
~ 

actually I wo~ld like to go back. 

' Why don't_you phrase your question in some way that's 
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more sharply relevant to what I've said. 

MR. NEUSTADT: Let me have the reporter reread it 

3 for you. 

4 (The requested material was read back by the reporter.) 

5 A. I recall that in 1971 Don Steiner published a paper 

6 describing an experiment that provided specific sequence 

7 data on the C~peptide, provided compositional data on the 

8 intermediate regions and assigned amino acids to those 

9 regions. Based on that data alone, he may have said 

10 tentatively or some other way. 

11 Q. Do you recall Dr. Steiner indicating in that paper that 

12 the connecting peptides had yet to be determined? 

13 

14 

A. Dr. Steiner may have said in that -- actually I'm not 

even sure I should comment. Will you produce the paper? 

15 Q. I'm sorry. I didn't hear your answer. 

16 A. Will you produce the paper? I don't know what words 

17 Dr. Steiner used in the paper. I've given explicitly an 

18 argument that is far more general than the argument that he 

19 might have given in that paper in 1971, although parts of 

20 the argument I gave he would have given. He will be a 

21 witness here tomorrow, so you can ask him yourself. 

22 Q. My question is, do you recall that paper? And I think 

23 

24 

25 

you can answer that yes or no. 

A. I know there is such a paper. I don't believe I read 

it in 1971, since I wasn't interested in that knowledge 
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• 1 when it came out. I would have looked at knowledge about 

2 the sequence of insulin at a later time, and I have not 

3 refreshed my memory of what was said in that paper in the 

4 course of this trial. 

5 If you wish to examine me on what was said in that 

6 paper. You do seem to believe that things like my having 

7 in my memory the sequence of things like proinsulin is 

8 relevant to this case, just as you seem to believe that my 

9 having in my memory the words that Don Steiner used in 1971 

10 is relevant to the fact situation in 1978. 

11 Q. So is it fair to assume that you did not review that 

• 12 
v 

paper prior to your testimony here today? 

13 A. 
i I know the experimental result of that paper, and I 
,, 

14 just -- and I''ll repeat the statement that I just made. 
l 

15 You may ask me in detail if you like what is the -- try to 
i 

16 show me a connection between the fact situation in 1978 and 

17 the statements made, the language chosen in the paper of 

18 1971. 
,, 

19 Q. Do you know when human proinsulin was first sequenced? 

20 Let me strike,that question. 

21 Do you kn9w whether Dr. Steiner -- let me strike that 

22 question also~ 

23 Do you know the meaning of the term "intact 

• 24 proinsulin"? 

25 A. I'm not sure how -- what you're trying to mean by that, 
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1 because I'm not sure that a nonintact molecule is called 

2 proinsulin. What do you mean by that term? 

3 Q. Do you know the reason why Dr. Steiner was not able to 

4 determine the amino acid sequence in its entirety in 1971? 
I 

5 MR. LIPSEY: Object to the form of the question. 

6 Assumes a fact not in evidence. 

7 THE COURT: Well, I'll sustain the objection. You 

8 can restate it. 

9 Q. Are you aware that Dr. Steiner stated in his paper that 

10 he had not determined the sequence of the connecting 

11 peptides? 

12 A. I am aware -- as I said, I asked you a moment ago to 

13 show me the paper. Assuming that your statement about the 

14 
.' . 

paper is correct, 1t is perfectly possible for me to agree 

15 that Dr. Steiner may have said in 1971 that he has not 

16 determined the sequence of the connecting peptides by 
i 

17 direct Edmann'degradation through the region. And it 

18 remains correct that the sequence of the peptides was 

19 determined beyond general doubt as of that time. The two 

20 statements are not in contradiction. 

21 One refers to whether or not a specific experiment has 

22 been used. The other refers to whether or not what the 

J 

23 level of knowledge was. If you wish to ask me is it true 

24 

25 

that the sequence of human proinsulin today has not been 

determined by Edmann degradation, I will agree with you 
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• 1 that that sta~ement is true. If you ask me whether the 

2 sequence of human proinsulin was determined by the DNA 

3 sequence alone beyond a reasonable doubt, that statement 

4 reveals that you don't understand either the nature of the 

5 errors in DNA sequencing, the errors in cloning and a 

6 variety of other things. 

7 Q. Let me ask you another question with respect to a 

8 different topic. Have you had an opportunity to review the 

9 testimony of Wes Brown in this case? 

10 
; 

THE COURT: Pardon me, if you have a different 

11 topic, I think we'll save that for tomorrow. 

THE COURT: Although it saddens me to have to • 12 MR. NEUSTADT: Thank you. 

13 

14 break my own rules this early, I have to do something in 

15 the morning that I can't avoid doing, so we'll be adjourned 

16 until 9:00 in~tead of 8:00 tomorrow morning. 

17 (Court was adjourned at 6:00p.m.) 

18 

19 

20 
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